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JUDGE THE REST, THEN BUY THE BEST
O n ly  G IM IX  o f fe rs  y o u  S O F T W A R E  S W IT C H IN G  b e tw e e n  M IC R O W A R E ’ s O S-9 a n d  T S C ’ s 

F LE X . P lu s  yo u  g e t th e  p o w e r o f  th e  G M X B U G  s y s te m  m o n ito r  w i th  its  a d v a n c e d  d e b u g g in g  
u t i l i t y ,  a n d  m e m o ry  m a n ip u la t io n  ro u tin e s . A  w id e  v a r ie ty  o f  la n g u a g e s  a n d  o th e r  s o f tw a re  is  
a v a ila b le  fo r  th e s e  tw o  p re d o m in a n t 6809 D is k  O p e ra t in g  S y s te m s .

You can  o rd e r a sys tem  to  m e e t yo u r needs, o r  s e le c t from  the  6809 S ys tem s fe a tu re d  be low .

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 teatures a terro-resonant constant voltage transformer that supplies 8V at 30 amps, + 15V at 
5 amps, and -  15V at 5 amps to insure against problems caused by adverse power input conditions. It supplies power for all the boards in a fully loaded system plus two 
5 '/«" drives (yes! even a Winchester) that can be installed in the cabinet. The Mother board has fifteen 50 pin and eight 30 pin slots to give you the most room for expansion 
of any SS50 system available. 11 standard baud rates from 75 to 38.4Kare provided and the I/O  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, A 
PR0M/R0M/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 iis 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
W ith  #58 s in g le  d e n s ity  d is k  c o n t r o l le r .....................................................................................................................................$2988.59
W ith  #68 D M A  d o u b le  d e n s ity  d is k  c o n t r o l le r ........................................................................................................................$3248.49

to  substitu te  Non-volatile CMOS RAM w ith battery back-up, a d d ..................................................................................................................... 300.00
for 50 Hz export power supply models, a d d ..............................................................................................................................................................30.00

Either contro lle r can be used with any com bination o f 5”  and /o r 8 " drives, up to  4 drives to ta l, have data recovery 
c ircu its  (data separators), and ire designed to  fu lly  meet the tim ing requirements o f the contro lle r I.C.s.

5 V»" D R IV E S  IN S T A L L E D  IN  T H E  A B O V E  w ith  a l l n e c e s s a ry  c a b le s
SINGLE DENSITY DOUBLE DENSITY

Formatted Unformatted Formatted Unformatted

40 track (48TPI) single sided 199,680 250,000 341.424 500,000 2 for S700.00 Chan shows total
40 track (48TPI) double sided 399.360 500.000 718.848 1,000,000 2 for 900.00 capacity in Bytes tor
80 track (96TPI) single 404.480 500.000 728,064 1,000,000 2 for 900.00 2  drives.
80 track (96TPI) double 808,960 t .000,000 t ,456,128 2,000,000 2 tor 1300.00

Contact GIMIX lo r price and availability  o f 8 "  floppy disk drives and cabinets; and 5 "  and 8 "  Winchester hard disk system. 

128K B  2M h z  6809 D M A  S y s te m s  fo r  u s e  w ith  T S C ’ s U N IF L E X  o r M IC R O W A R E S ’ s O S-9 Le ve l 2
(Software and drives not in c lu d e d ) ...........................................................................................................................................................$3798.39

to  substitu te  128KB CMOS RAM with battery back-up, add ................................................................................................................................ 600.00
for each additional 64KB NMOS STATIC RAM board, a d d ...................................................................................................................................639.67
for each additional 64KB CMOS STATIC RAM board, a d d ...................................................................................................................................988.64
for 50 Hz export power supply, a d d ..............................................................................................................................................................................30.00

NOTE: UNIFLEX can no t be used with 5 "  m in ifloppy drives.
GIMIX has a wide variety o t RAM, ROM, Seria l and Parallel I/O, Video, Graphics, and other SS50 bus cards that 

can be added now  or in the future. Phone o r write fo r more complete in form ation and brochure.

TH E SUN NEVER S E T S  ON GIMIX U SER S
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, UCSO, 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 
tiouses; Microware, T.S.C., Lucidata, Norpak, Talbot, Stylo Systems. AAA. HHH, Frank Hogg Labs, Epstein Associates,
Sottwest. Dynasoft, Research Resources U.K., Microworks. Analog Systems, Computerized Business Systems.

GIMIX System s are chosen by the Pros 
because of quality, reliability and features.

G im ix
The Company that delivers

Quality Electronic products since 1975.

1337 WEST 37th PLACE, CHICAGO, IL 60609 
(312) 927-5510 • TW X 910-221 -4055

TO ORDER BY MAIL

SEND CHECK OR MONEY OROER OR USE YOUR VISA OR MASTER CHARGE Phase a )w  3 weeks tor personal checks to Gear 

U.S. orders add JS handling if crder ts unde- $200 00. Rxagn orders adfl $10 handling (1 order is under $200.00 

Fcragn orders cm* $200 00 will De sloped via Emery Ajr Frwgnt COLLECT, and we vwli charge no nandkng AH crders must Ce prepaid in U.S. 
funds Please note that foragn checks have Men taking atxut 8 weeks for coiecrcr so w  w aiC  advise wiring nwey. or checks drawn on a 
Dank account In the U S Our Dank «s the Continental Illinois Natwnal Bank d  Chicago, account #73-32033 Visa or Master Charge atso acaptec 

GIMIX INC reserves the right to change pricing and product specrficafcns at any time without further rotoe 

are register® trademarks of GIMIX inc.

FLEX AND Unrftex are trademarks ot Tahncal Systems 
Consultants inc OS-9 rs a trademark ol Mcnware Inc See their ads fcr 

other GIMIX compaDOie software
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/ o f t w a r t u u a r e
fo r Apple II

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

PATIEN TS '
R E C O R D S

PAYABLES RECEIVABLE s SYSTEMPlOTS FILE •TV smmsi

C.O.R.P. writes ^
;K ^ W p /X : f  software. Perhaps \ ,  a - fo *

you should read that fiS K
_ W  again. Not “simplifies f l ^ -
f  I /  programming" or "makes ~ 7 ~
} y *'; H /  debugging easier." C.O.R.P. ' ' / ’ "
1 w rites APPLESOFT B A S IC -
• - ' /  complete, stand-alone programs i } ^ ;

which run. bug-free, the very first time.
You need not type a single character of 

R F ^ v B : /  basic code — ever. C.O.R.P. does that. Your
b V 1’ B '  /  answers to questions in simple English “design" the

program. In minutes, C.O.R.P. writes all the program 
■  /  code, scrolls it to the screen and automatically saves it

W if  to  your disk. Your program because you designed it. Once 
written, your program runs w ithout C.O.R.P. You may list your 

program, examine it, modify it further or even sell it—as you wish, 
f  royalty free. No mere “data base manager," at any price, w ill 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 i  

hold (113K per disk!) •  find any record in less than a second •  let you design your 
own screens as quickly as you can move the curser around •  sort, re-sort and update 
your data for you •  examine and re-examine your data and then print reports, checks, 

invoices, statements, mailing labels, lists, memos—you name it. C.O.R.P. allows you to 
use you rA pp le llp lus  as the working tool it really is. Isn't that why you bought one?

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

C.O.R.P. is  a  trade m ark of 
M arom aty S co tto  Software Corporation. CORTECHS CORPORATION

9 0 0  N o rth  F rank lin , C h ica g o , I llin o is  6 0 6 1 0  
See your dealer today or call to ll-free. . . C.O .D . w e lco m e .

y o u r  p o w e r  i s  r e a d y . . .

C.O.R.P. I features:
•  a data entry program generator

•  a full sort sub-system •  an update sub
system •  a full diagnostic package •  a print 

program gene ra to r. . .  $235. -  Q
Dealer inquiries welcome. 1 "O

C.O.R.P. II features:
•  all of C.O.R.P. I plus: •  a system 

menu generator •  a com plete forms 
le tte r •  a  fu ll files ed itor •  a system dem o 

. .  _  _  package •  an Applesoft tu to r ia l. . .  $425.
1  0 9  (In  Illino is , c a ll (3 1 2 ) 9 4 3 -0 7 0 0
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MATH APPLICATIONS
Q V is iC alc Form ulas fo r D eprec ia tion ....................Kim G. Woodward

Ready-to-use fo rm u las  prov ide three m ethods o f deprecia tion

Q Num erica l S o lu tion o f D iffe ren tia l Equations Robert d . Walker 
Runge-Kutta m ethod and A pp leso ft p rogram  help you solve equa tions

9  j  Legrange In te rpo la ting  P o lynom ia l......................... Paul h. M uller
This he lpfu l routine w ill run on any m ach ine w ith  floa ting  po in t BASIC

2 4  SIN(X) The Hard W ay.........................................................Earl Morris
Learn how  the in-ROM m ach ine language routine works

OSI BASIC
0 7  A Cross Reference G enerator fo r OSI BASIC ............ John Krout

* Find any variab le o r line num ber in your OSI BASIC program

J O  More Hooks in to  OSI BASIC RichardL. Trethewey
■ °  Add keyw ords to  BASIC under OS-65D V3.2

51 M icroso ft BASIC-in-ROM E xtens ions .................M ichae lm . Mahoney
PRINT AT and CALL functions are added to  BASIC-in-ROM

c  -j Machine Language to  DATA Statement Generator. Yasuo Morishita 
1 This handy routine can  be applied to  all OSI BASIC-in-ROM m ach ines

C 7  Autonum ber Plus fo r Cursor C o n tro l......................... Kerry Lourash
u  1 Add au tom atic  line num bering and PRINT AT  to  your cu rso r con tro l p rogram

UTILITIES
7 7  KIM Bouncy Keypad Cure Jody Neiis
1 '  This 94-byte p rogram  pro longs the life  o f your bouncy keypad

o o  Binary Storage and Array R e tr ie v a l .................................Hank Blakely
A technique fo r ex trem e ly  fa s t I/O o f arrays on d isk  is presented

Q Q  A D isassem bler fo r the 6809 M arkJ. Borgerson
This d isassem ble r is  w ritte n  in M ic ro so ft BASIC and w ill run on the  App le II o r 
the  Radio Shack C o lo r C om puter

HARDWARE

107 PET Audib le D isk A la rm ................................................................John e. Girard
This sim ple enhancem ent sounds an a la rm  w hen a d isk e rro r occu rs

-| - j - j I/O Expansion fo r A IM ............................................................................. Gary Finley
* '  1 Add tw o  VIAs to  trip le  I/O capac ity
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THE CHIEFTAIN™ 5 1/4-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'A- 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'/4-inch Winchesters 
is 70-msec, comparable to far more costly 
hard disk systems. That means data transfer 
ten -tim es fa s te r  than floppy disk systems.

T h e  C h ie fta in  
C o m p u te r S ystem s:
Here are the  Chiefta in  6809-based 
hard d isk  com puters tha t are destined 
to  change data processing . . .

•  2-MHZ OPERATION
A ll Chieftains operate at 2-Mhz. regardless 
o f disk storage type o r operating system 
used. Compare this to other hard disk 
systems, no matter h o w  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 
o f 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 O S-9
Mo matter which Chieftain you se lec t. . . 
5'A- or 8-inch floppy, or 5'A- or 8-inch

Winchester with tape o r floppy back-up . . . 
they a ll run under DOS or OS-9 with 
no  need to modify hardware o r software.

•  UNBOUNDED FLEXIBILITY
You'll probably never use it, but any Chieftain 
hard disk system can drive up to  20 other 
Winchesters, and four tape drives, w ith  a 
single DMA interface board!

•  SMOKE SIGNAL'S HERITAGE O f 
EXCELLENCE

This new-generation computer is accompa
nied by the same E n du rance -C e rtified
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.

□
□
□
□

CHIEFTAIN 95W 4
4-megabyte. 514-Inch Winchester with 
a 360-k floppy disk drive (pictured).

CHIEFTAIN 95XW 4
4-megabvte. 5'/A-inch Winchester with 
a 750-k octo-density floppy disk drive.

CHIEFTAIN 98W 15
15-megabyte, 5'A-inch Winchester with 
a I-megabyte 8-inch floppy disk drive.

CHIEFTAIN 9W 15T 20
15-megabyte, 5'A-inch Winchester with 
a 20-megabyte tape streamer.

20-M egabyte  Tape Stream er B ack-U p Option

Available w ith  all Chieftain hard 
d isk  con figurations. This 
ca rtr id ge  tape capab ility  
provides fu ll 20-megabyte 
d isk  back-up in less than five 
m inu tes w ith  ju s t one 
com m and, o r copy com 
mand fo r ind iv idua l file  
transfers. Transfers data 
tape -to -d isk  o r d isk-to- 
tape. Floppy back-up is 
also available in a variety 
o f  con figurations.

W rite  or ca ll today for details  (including th e  low  prices) 
on the C h iefta in  S e r ie s .. .  and on dealership opportunities

r
N a m e .

SM O K E SIGNAL BRO ADCASTING®
31336 VIA COLINAS 
W ESTLAKE VILLAGE, CA 91362 
TEL (213) 889-9340

Com pany

A ddress__

C ity _______ . S ta te - -Z ip

Telephone (



About the Cover

T h is  m o n th 's  cover photo brings us 
to  the H om ecom ing ’81 bonfire at 
D artm ou th  C ollege, th e  birthplace of 
BA SIC. BA SIC, one o f the w orld 's m ost 
popular program m ing languages, is the 
m ost im portant language in  m icro
com puting sin ce  it is  supplied w ith 
every m icrocom p uter.

T h e  graphic overlay w as generated 
by th e  program "G la c ie r "  w hich 
ca lcu lates surface tem peratures by 
latitu d e. | "G lac ier '' by C om press, 
In c ., W entw orth , N.H.|

Cover photo by Ford C avallari
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M IC R O  IN K, In c ., C h elm sford , M A  0 1 8 2 4  
Second C la ss  postage paid at:
C h elm sfo rd , M A  0 1 8 2 4  and additional 

m ailin g  o ffices
U SP S P u b licatio n  N um ber: 4 8 3 4 7 0  
ISSN : 0 2 7 1 -9 0 0 2
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M IC R O
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/AICEO
Editorial

H e llo , O SI?

W hat is O SI doing w ith  its line of per
sonal computers? A simple question, but 
even O SI 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 
m achines m ore thoroughly (more than 
30%  of our readers are O SI users). 
T h ese  sam e readers also ask why OSI 
isn 't advertising, and why O SI support 
in general seems to be fading. We decided 
to see how m uch of the fog could be 
cleared away.

C ontacting O SI was naturally the 
first step, but not necessarily the 
easiest or m ost inform ative. O ne OSI 
source adm itted that the com pany is 
beginning to stress the business line 
rather than the hom e m arket. Accord
ing to this source, O SI is considering 
the elim ination 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 O SI is 
that the com pany w ill sell off their low- 
end com puter line rather than ter
m inate it  com pletely. OSI, according to 
these sources, would not want to leave 
owners of these products in the lurch. 
T o  sum  up the problem , an O SI m ar
keting official adm itted that, for now, 
the situation regarding their line of per
sonal com puters is "u p  in the a ir .”

Several factors can help account for 
this confusion. M uch of O SI's staff has 
been busy lately , not only w ith  de
ciding the fate of the personal com puter 
line, but w ith moving operations from 
O hio to M assachusetts. O SI was pur
chased in D ecem ber 1980 by a Massa- 
chusetts-bascd firm , M/A CO M , and 
the transition is s till in  progress. Also, 
preparations for an upcom ing distribu
to r's  m eeting in Florida are tying up 
key O SI officials.

T he distributor's m eeting (w hich 
w ill have occurred by the tim e  this 
issue is published] w ill include a 
presentation of new system s. O SI's  re
cent lack  of advertising can be explained 
partially by their need to w ait until 
after the m eeting to announce new pro
ducts to the general public.

Several O SI dealers offered a variety 
of insights in to  the O SI personal com 
puter problem . Although one dealer 
was op tim istic  and believed that OSI 
was "g ettin g  its act together,”  another 
considered  the com pany " s c h iz o 
phrenic”  and said that he thought OSI 
was "dum ping the personal com puter 
m a r k e t ."  T h e  general co n sen su s 
am ong dealers is that O SI is developing 
a new  line o f com puters aim ed at the 
b u sin ess instead  of the hob b yist 
m arket.

O ne op tim istic  dealer said that the 
OSI personal com puters w ill develop 
into  a "n ic e  m arket in spite of O S I.” 
He believed this w ill be possible 
because other m anufacturers w ill offer 
O SI-com patible hardware support.

C ustom er service has always been 
an issue for O SI users. According to one 
dealer, O SI has regarded custom er ser
vice as a dealer obligation. But, since 
service is rarely a lucrative business, 
m any dealers choose not to provide it. 
Therefore O SI users are neglected. In 
addition, som e dealers are understand
ably relu ctant to sell O SI personal com 
puter products because of the uncer
tainty and confusion.

Although all the questions haven 't 
been answered, and som e o f the an
swers we did receive are vague, we 
believe users w ill soon have a clearer 
picture o f O SI's  personal com puter 
plans. W e 'll keep you inform ed as best 
we can.
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/AlCftO
N ew  P u b lic a tio n s

Reference

T h e  Index, T h e  u ltim ate inform ation 
index for all personal com puter users,
W .H . W allace, Indexor. M issouri In
dexing, Inc. (P.O . Box 301 , S t. Ann, 
M O  63074|, 1981, iii, 489  pages, 514 x 
814 inches, paperbound.

$14 .95

Here you 'll find more than 3 0 ,0 0 0  en
tries covering over six years of articles, 
editorials, and colum ns from  45 com 
puter publications. There are fourteen 
system -specific sub-indexes. All ar
ticles are listed alphabetically, along 
w ith  the author, magazine and issue in 
w hich it appeared.

CONTENTS: Introduction-, H ow  to Use the 
Index-, Apple A rticles-, Atari Articles: CP/M  
A rticles-, North Star A rticles; O hio Scien
tific Articles; PET A rticles; Southwestern  
Technical Products Articles; S-100 Articles; 
TRS-80 A rticles-, Z-80 Articles; 6502 Ar
ticles; 6800 Articles; 8080 Articles; General 
Articles; M agazine/N ew sletter Abbrevia
tions and Ordering Information.

G eneral

Introduction to Word Processing by Hal
G latzer. Sybex Inc. (2344 Sixth  S t., 
Berkeley, CA 94710), 1981, x iv , 210 
pages, 6 x 9  inches, paperbound. 
ISBN : 0 -89588-076-8  $12 .95

Learn w hat a word processor is, w hat it 
does, how to use one, and how to 
choose one. T h e  author also provides a 
feature-by-feature com parative analysis 
o f currently available equipm ent.

CONTENTS: What Word Processors Can 
Do For You—Why Doesn't Everybody Have 
One? What Do People Want? Will a Word 
Processor Help? What T he 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 Com puter Big Tricks—Game Players 
Are Computer Operators; Where Does Word 
Processing Come In? Which Type o f  Word 
Processor Is B est!—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 
R each —Typesetting; Computer-Output 
Microfilm (COM); Optical Character 
Recognition (OCR); Multiple Work Sta
tions; Telecommunications. Will A Word 
P rocessor 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 G o For More Information. 
Glossary. Index. Library.

6 5 0 2

Beyond G am es: System s Software for 
Your 65 0 2  Personal Com puter by Ken
Skier. BYTE/M cG raw -H ill, Book D iv i
sion (70 M ain S t., Peterborough, NH 
03458 ), 1981, iv, 433  pages, 714 x  9% 
inches, paperbound.
ISBN: 0-07-057860-5  $14 .95

A guided tour of your Apple, Atari, 
O hio Scien tific , or PET com puter. This 
book takes you through basic concepts, 
such as “ m em ory '' and "p rogram ," 
right in to  assem bly language program
ming. Several subroutines and pro
gramming aids are presented, including 
screen u tilit ie s , print u tilit ie s , a

m achine language m onitor, a  hexa
decim al dump tool, a disassem bler, and 
more.

CONTENTS: Introduction; Your C om 
puter; Introduction to A ssem bler; Loops and 
Subroutines; Arithm etic and Logic; Screen 
U tilities; T he Visible M onitor; Print 
Utilities; Tw o Hexdump Tools; A Table- 
Driven Disassembler; A G eneral MOVE 
Utility; A Sim ple Text Editor; Extending 
the Visible Monitor; Entering the Software 
Into Your System; Appendices.

G am es

Apple Pascal G am es by D ouglas Her- 
gert and Joseph T . Kalash. Sybex Inc. 
(2344 Sixth  S t., Berkeley, CA 94710), 
1981, x iii, 371 pages, 7 x 9  inches, 
paperbound.
ISBN : 0-89588-074-1 $14 .95

A collection  of games w ritten  in Apple 
Pascal, ranging from sim ple exercises 
to more advanced, strategic challenges. 
For each game the book includes game 
rules, and a guide to understanding the 
program. A "stru ctu re  ch art” dem on
strates the organization of each program.

CONTENTS: Introduction; A cknow ledge
m ents; Simple G am es; M ore Advanced 
G am es ; G am es  th a t u se  TU RTLE- 
GRAPHICS; Cribbage. Appendices—Reserved 
Words and Functions; Summary of Pascal.

JMCRO

the keys to creativity
Computer power
A  polyphonic synthesizer, a  m usic tutor and 
a  m usic transcriber all in  one sophisticated 
package. Soundchaser.' It’s  a responsive m usic 
tool that allow s com puter technology to work 
with you and for you.

Records and performs
Soundchaser - transform s an Apple I I "  into a  dy
nam ic polyphonic instrum ent. Record w ith the 
digital sequencer, play it back  with a  live over
dub. Create unique, rich  and natural sounds 
with up to eig h t voices.

Transcribes
N o te w rite r ' displays your m elody and bass 
lines as you play. S e e  your com positions on  the 
C R T , O r  touch a button and receive a printed 
score. Create, 
com pose and

arrange with one rem arkable m usic tool. 

Teaches
M usictutor’  transform s Sou n dch aser '  into a 
challenging educational tool. T h e  software in
cludes program m ed learning courses in  ear 
training, m usic theory and harmony. U se  it to 
develop skills and basic m usicianship.

Versatile and affordable
Sou n d ch aser' is th e  only polyphonic synthe
sizer available that records, transcribes and 
teaches. It com bin es top quality hardware and 
software in  a package that’s  affordable. A  six 
voice synthesizer and keyboard lists for $1350. 
A  keyboard an d  p e rfo rm an ce  softw are for 
th e M ountain C om puter M u sic System " lists 
for S650. Consider S o u n d ch a se r  It’s a  m usic 

tool that’s  really worth 
your notes.

- DESIGNS «
785 M ain Street. Suite E
H alf Moon Bay. CA <M019 (415) 726*0280

COMPUTER MUSIC SYSTEMS
C ontact yo u r loca l dealer. Apple I P  is a registered trademark o f Apple Computer. Inc. 
Soundchaser,**Notewriter,"Musictutor *are registered trademarks o f  Passport Designs, Inc.

Notewriter'*graphics created w ith  M ark Pelczarskis Complete Graphics System.
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Y e s . . .  I'd like to know more about Percom MFD drive systems. 
Rush me free literature.
Send to
PER C O M  DATA COM PAN Y. In c ., D ep t. 65-M
11220 Pagemill Rd Dallas. TX 75243

name

address

city | state

zip phone number

M A IL  TODAY!

The PERCOM ‘M’ Line

Low-Cost Expansion for Your AIM, KIM or SYM Computer
Complete Disk Storage Systems from $ 5 9 9 .9 5

# T he righ t sto rag e  cap acity  -  Available in 1-. 2- and 3-drive 
systems, with either 40- or 80-track drives.

»  Flippy sto rag e  -  Flippy drives (optional) let you flip a diskette 
and store data and programs on the second recording surface. 

c  High S to ra g e  C ap acity  — Formatted, one-side storage capac
ity is 102 Kbytes (40-track drive). 205  Kbytes (80-track drive).

0 Proven C o n tro ller  -  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
tem -50 (SS-50) bus.

c  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.
a  Capable of handling up to four drives.
# Capable of reading both hard- and soft-sectored diskettes. 

a  D O S  in clu d ed  -  The MFD disk-operating system works with
the AIM monitor, editor, assembler, Basic and PL/65 programs, 
interface is direct, through user I/O and F I , F2 keys. Diskette in
cludes DOS source code and library of 20  utility commands. 

c  R e liab ility  a ssu ran ce  -  Drives are burned-in 4 8  hours, under 
operating conditions, to flag and remove any units with latent 
defects.

# Full d o cu m en ta tio n  — Comprehensive hardware and soft
ware manuals are included with each system.

Expand Y ou r C om p u ter w ith Proven S y s te m -5 0  M odules
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.

S y ste m  R eq u irem en ts : AIM-65, KIM or SYM computer with ex
pansion bus and four Kbytes RAM (min).

PERCOM  DATA C O M PAN Y, INC.
11220 PAGEMILL RO. DALLAS, TX 75243  

(214) 340-7081

Toll-Free Order Number: 1 -8 0 0 -5 2 7 -1 2 2 2
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

c. 1981 PERCOM DATA COMPANY. Inc
PERCOM. MFD-C50. MFD-C65 and M65.'50 are trademarks ol Percom Data Company. Inc 
AIM-65 is a trademark of Rockwell International, Inc.
KIM Is a trademark of MOS Technology Corporation 
SYM is a trademark of Synertek. Inc



A com puter w ithou t a word processing program is only 
being half-utilized. And the unused half is the most important, 
because we all have reams o f letters to write, scripts to  type, text 
to edit, files to keep and data to  record.

W rite -O n ! was developed to  solve all these problems, 
and more, for y o u . . .  easily, quickly, and effortlessly. Have

we succeeded?

U T w i + a  . O n  ~ ■ r » &
I l l l U I l  \  / l i  magazine, they

™ reviewed W rite -
O n ! against the com petition. And here are just some o f the  nice 
things they had to say.

"W rite -O n ! is amazingly error-free and it ran the first 
t im e we put it on the computer. O n e  o f us thinks it's his choice 
of all the w ord  processors that we reviewed.”  "W rite -O n ! is a
super word  processor___ touch typists can enter text qu ickly
and easily___ performs its editing chores w ith  ease and speed
. . .e v e n  provides for form  letters using data files. This is a 
tremendously powerful and useful feature (especially fo r the 
price).”

To continue w ith  words from  Byte, "A lo n g  w ith  excellent 
human engineering, W rite -O n ! provides superlative docu
mentation___ leads the user by the h a n d . . .explanations are
clear and c o n c is e . . . ”  A n d . . .  " . . .u n d o u b te d ly  the  most 
powerfu l features found in a m icrocomputer-based word  
processor.”

O u r users have been saying the same kind o f things about 
W rite -O n ! The reason, we believe, is because of all the w ord - 
processors available, this one was designed to be user-oriented 
. .  . to  be easy for non-com puter types to get professional results 
w ith. W hether used for business, professional, home o r  school 
. .  .W rite -O n ! is the  right one because it is right-on.

For th e  A pple III*? O f course.

O ur W rite -O n ! word processing pro
gram is available fo r the A pp le  III*  as 
w e ll as the A pp le  II*. C om eson disk, 
w ith  its easy reading, simply explained, 
s tep -by-s tep  d o c u m e n ta tio n  (m ar
velously clear!). W rite -O n ! II is$149.95. 
W r ite  O n ! I l l ,  $249.95. A t y o u r co m 
p u te r store  o r fro m :

•Apple II & Apple III are trademarks o l Apple Computer, Inc.

D A TA M O ST
19273 Kenya St. 

N o rth r id g e , Ca 91326 
(213) 366-7160

VISA/M ASTERCHARG E accepted. 
$1.00 s h ip p in g /h a n d lin g  charge. 
(C a lifo rn ia  residents add 6% tax)

MICRO -  The 6502/6809 Journal No. 46 -  M arch 1982



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.

K im  G . W o o d w a rd  
6 5 2 6  D e lia  D r, 
A le x a n d r ia , V irg in ia  2 2 3 1 0

V isiC alc, w hich is available in versions 
for Apple, A tari, P ET/C B M , and 
T R S-80, is  made by Personal Software. 
In this article  I 'll  show one application 
of th is fine program — that of deprecia
tion schedules. I currently use this 
application for depreciating equipm ent 
for incom e 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 form ulas in  listing 1 are keyed 
onto a blank V isiC alc sheet, the depre
ciation application w ill be up and run
ning. (For further inform ation, please 
refer to your V isiC alc reference book.) 
To explain how to use the depreciation 
application, I m ust discuss deprecia
tion and the form ulas as they are used.

The D epreciation Form ulas

W ebster's N ew  In tern a tion a l D ic t io n 
ary  defines depreciation as a "d eclin e  
in [thej value of an asset due to such 
causes as wear and tear, action of the 
elem ents, obsolescence and inade
quacy.” Business uses depreciation to

w rite off the cost of equipm ent and real 
estate. T h ere  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 am ount is  depreciated each year. 
In the declining balance m ethod, a 
large am ount is depreciated in the early 
life, then gradually tapers off toward 
the later life of an asset. It is generally 
used to w rite off the largest am ount in 
the earliest tim e period. T he sum  of the 
years digits m ethod is generally be
tw een these two.

There are three en tities used in  the 
calculation of depreciation:

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

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

3 . the expected life of the item .

T h is  depreciation application of 
V isiC alc provides the depreciation 
(DEP), the accum ulated depreciation 
(ACD), the rem aining depreciation left 
(RDV), and the rem aining book value 
(RBV) for each of the three depreciation 
types. T he form ulas are given in term s 
of year j, the current year in the 
schedule we are looking at. T h e  for
m ulas for the three types are as follow s:

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  o f years digits = (INT(life) +  1)
* (INT(life) +  2)/2

DEP(j) =  (life +  1 -  j) *  (SBV -  
salvage)/(sum of years digits)

RDV(j) =  ( l i f e - j  + 1 ) * ( l i f e - j +  2) * 
(SBV -  salvage)/(2 * (sum  o f years 
digits))

RBV(j) =  RDV(j) + salvage 

ACD(j) =  (SBV -  salvage) -  RDV(j)

3. D eclin ing balance depreciation

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

ACD (j) =  SBV * (1 -  (1 -  DBF/
life) A j)

RDV(j) =  (SBV -  salvage) -  
ACD(j)
RBV(j) = RDV(j) + salvage

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

N ote that these form ulas are for 
each year of the schedule. T hu s, by ad
justing the way the calculations are 
performed, we can project the schedule 
out for as many years as the sheet w ill 
carry. In the case of this depreciation 
application, I have chosen a 5-year 
schedule.

U se of the D epreciation Application

Looking at the exam ple, the starting 
book value is entered into  position  B3 
(1330.00) on the sheet. Likew ise, 
salvage value is entered into  position 
B4 (20.00) and life  of the item  is 
entered into  position B5 (5) of the 
sheet. T he 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 f o r m u l a s  f o r  d e p r e c i a t i o n

Listing 1 (Continued)

>F2 9 :@ M A X (F 1 0 ,F 1 6 ,F 2 2 )
> E 29 :@ M A X (E 10 ,E 16 ,E 22)
>D29:@MAX(DIO,D16,D22)
>C29:3MAX (CIO ,C 1 6  ,C22)
> B 29 :  @MAX ( B 1 0 .B 1 6  ,B 22)
>A29:"MAX DEP 
> F 2 8 :@ M IN (F 1 0 ,F 1 6 ,F 2 2 )
> E 2 8 :@ M I N (E 1 0 ,E 1 6 ,E 2 2 )
>D28:@M IN (D 10,D16,D22)
>C 28:@ M IN (C 10,C 16 ,C 22)
> B 2 8 :@ M IN (B 1 0 ,B 1 6 ,B 2 2 )
>A28:"MIN DEP 
>G27: / —
> F 2 7 :/ —
> E 2 7 :/ —
> D 2 7 : / ~
>C27: / —
> B 2 7 : / —
>A27: / —
>G26: ( 1 - E 4 ) * F 2 2
> F 2 6 : ( E 4 * F 2 2 ) + ( ( 1 -E 4 )  *E22)
> E 26 :  ( E 4 * E 2 2 )  +( ( 1 - E 4 )  *D22)
> D 2 6 : ( E 4 * D 2 2 ) + ( ( 1 - E 4 ) * C 2 2 )
>C26: (E 4*C 22)  + ( ( 1 - E 4 )  *B 2 2 )
> B 2 6 :+ E 4 * B 2 2  
> F 2 5 :+ F 2 4 + B 4  
> E 2 5 : +E24+B4 
>D25:+D24+B4 
>C25: +C24+B4 
> B 25 :+ B 24+ B 4  
> A 25:"D B  RBV 
> F 2 4 : ( B 3 - B 4 J - F 2 3  
> E 2 4 : ( B 3 - B 4 ) - E 2  3 
>D24: ( B 3 - B 4 ) - D 2 3  
>C24 : ( B 3 - B 4 ) - C 2 3  
> B 2 4 : ( B 3 - B 4 ) - B 2 3  
>A 24:"DB RDV
> F 2 3 :+ B 3 * (1 - (@ E X P ( F 8 * @ L N (1 - ( E 3 / B 5 )  ) ) )  )
>E2 3 :  + B 3 *  ( 1 -  (@EXP ( E8*@LN ( 1 -  (E3/B5) ) )  ) ) 
> D 2 3 :+ B 3 * ( l - ( @ E X P (D 8 * g L N ( l - (E 3 / B 5 )  ) ) )  ) 
> C 2 3 :+ B 3 * (1 - (@ E X P (C 8 * @ L N (1 - (E 3 / B 5 )  ) ) )  )
> B 2 3 :+ B 3 *  ( I -  (@EXP (B8*@LN ( 1 -  (E3/B5) ) ) ) )
>A 23:"DB ACD
>F22:@EXP(@LN(B3) + ( ( F 8 - 1 )  *@LN ( 1 -  (E3/B5) ) )  +gLN ( E 3/B5))  
> E 22 :@ E X P (g L N (B 3)+ (  ( E 8 - 1 )  *@LN ( 1 - <  E3/B5) ) )  +?LN ( E 3 / B 5 ))  
> D 22:gE X P(@ LN (B3)+(  (D 8-1 )  *@LN ( 1 - (  E3/B5) ) )  +@LN ( E3/B5) ) 
>C22:@EXP(@LN(B3) +( (C 8 -1 )  *?LN ( 1 - (  E3/B5) ))+@LN (E3/B5) ) 
>B22:@EXP(@LN ( B 3 )+ (  ( B 8 - 1 )  *0LN < 1 - (  E3/B5) ))+6LN (E3/B5) ) 
> A 2 2 :”DB DEP
> G 2 1 : /—
> F2X :/ —
> E 2 I :  /—
>D21:  / —
>C21:  / —
>B21 : / —
>A21:  / —
>G20: ( 1 -E 4 )  * F 1 6
> F 20 :  ( E 4 * F I 6 )  + ( ( 1 -E 4 )  *E 1 6 )
> E 2 0 : ( E 4 * E 1 6 ) + ( ( 1 - E 4 ) * D 1 6 )
>D20: (E 4 * D I6 )  +( ( 1 -E 4 )  *C16)
>C20: <E4*C16)+< ( 1 - E 4 ) * B 1 6 )
> B 2 0 : +E4*B16  
>F1 9 : ( B 3 - B 4 ) - F 1 7  
> E 1 9 : ( B 3 - B 4 ) - E 1 7  
> D 1 9 : ( B 3 - B 4 ) -D 17  
>C19: ( B 3 - B 4 ) - C 1 7  
> B 1 9 : ( B 3 - B 4 ) - B 1 7  
>A19:"SYD ACD 
>F1 8 : +F17+B4 
> E 1 8 : +E17+B4 
>D18: +D17+B4 
>C 1 8 :  +C17+B4 
> B 1 8 : +B17+B4 
>A18:"SYD RBV
> F 1 7 :  ( B 5 - F 8  + 1) * ( B 5 - F 8 ) *  ( B 3 - B 4 ) / ( 2 * E 5 )
>E17 :  ( B 5 -E 8  + 1) *  ( B 5 - E 8 ) *  ( B 3 - B 4 ) / ( 2 * E 5 )
>D17: (B5-D 8+ 1)  *  (B 5 -D 8 )  *  ( B 3 - B 4 ) / ( 2 * E 5 )
>C 1 7 :  (B 5 -C 8 + 1 )  ‘ ( B 5 - C 8 ) *  (B 3 -B 4 )  / (2 *E 5 )
> B 1 7 :  ( B 5 -B 8  + 1)  *  ( B 5 - B 8 ) *  (B 3 -B 4  ) / ( 2 * E 5 )
>A17:"SYD RDV
>F 1 6 :  ( ( B 5 + l - F 8 ) / E 5 )  *  (B3-B 4)
>E 1 6 :  ( ( B 5 + l -E 8 )/ E 5 )  *  (B3-B 4)
>D16: ( (B5+1-D 81/E5)  *  (B3-B4)
>C 1 6 :  { (B 5 + 1 - C 8 ) /E5) *  (B3-B 4)

> B 1 6 : ( (B 5 + 1 -B 8 )  /E5)  *  (B 3 -B 4 )  
>A16: "SYD DEP 
>G15: / —
>F15:/ —
>E15: / —
>D 15:/—
X T 1 5 :/ —
> B 1 5 :/ —
> A 15 :/ —
>G14:  ( 1 -E 4 )  *F  10
>F14 :  ( E 4*F 10)  + ( ( 1 - E 4 )  * E 1 0 )
> E 1 4 : ( E 4 * E 1 0 )  + ( ( 1 - E 4 ) * D 1 0 )
>D14: (E 4 * D 1 0 )+ (  ( 1 - E 4 ) * C 1 0 )
•>C 14 : (E4*C10)  + ( ( 1 - E 4 )  * B 1 0 )
> B 14 :+ E 4*B 10

> F 1 3 : +F12+B4 
> E 1 3 : +E12+B4 
>D13: +D12+B4 
> C 13: +C12+B4 
>B13:+ B12+B4 
>A13: "SLD RBV 
>F1 2 : ( B 5 - F 8 ) * F 1 0  
>E12 : (B 5 -E 8 )  *E 10  
> D 1 2 :(B 5 -D 8 )*D 1 0  
X : i 2 : ( B 5 - C 8 } *C10 
> B 1 2 : ( B 5 - B 8 ) * B 1 0  
>A12: "SLD RDV 
>F1 1 : +F10*F8 
> E 1 1 :+ E 1 0 *E 8  
> D ll :+ D 10*D 8 
>C11:+C10*C8 
> B11:+ B 10*B 8 
> A l l : "SLD ACD 
>F 1 0 :  (B3-B4  ) /B5 
>E10: (B 3 -B 4 J/ B 5  
>D10: ( B 3 -B 4 )/ B 5  
>C10: ( B 3 -B 4 )/ B 5  
> B 1 0 : ( B 3 - B 4 ) /B5 
>A10:"SLD DEP 
>G9 :/ —
> F 9 :/ —
> E 9 :  /—
>D9:/ —
>C9:/—
>B9: / —
>A9:/ —
>G 8:/FI 6 
>F8: /FI+E8+1 
> E 8 :/ F I  + D8+-1 
>D8: /FI+C8+1 
>C8: /FI+B8+1 
> B 8 :/ F I+ B 6  
>A8: "YEAR 
>G7:/ —
> F 7 :/ —
>fc7:/—
>D7:/—
>C7:/—
>B7: / —
>A7:/—
> B 6 :/ F I1  
>A6:"START YR 
> E 5 :/ F I+ B 5 *  (B 5 + 1 J/ 2  
>D5: "SOYD 
> B 5 :/ F I5  
>A5: " LIFE

> E 4 :244/ 366  
>D4: "PRCNT YR 
>B4 :0
> A 4 : " SALVAGE  
> E 3 : 1 . 5  
> D 3 : " FACT 
> B 3 :6 1 7 .7 5  
> A 3 : " BOOK V A L  
> A 1 : " IT E M :
/W1
/GOR
/GRA
/GFS
/GC9
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Example of 5-year depreciation schedule.

ITEM : APPLE O

Book Val
Salvage
Life
Start Yr

1330.00
20 .00

5
1

Fact
Prcnt Yr 
SO YD

1.50
0 .70

15

Year 1 2 3 4 5 6

SLD  DEP 
SLD  ACD 
SLD  RDV 
SLD  RBV

262.00
262 .00

1048.00
1068.00 

182.54

262 .00
524 .00
786.00
806 .00  
262 .00

262 .00
786 .00
524 .00
544.00
262 .00

262 .00
1048.00
262 .00
282.00
262.00

262 .00
1310.00

0 .00
20 .00

262.00 79 .46

SY D  DEP 
SY D  RDV 
SY D  RBV 
SY D  ACD

436.67
873.33
893.33
436 .67  
304 .23

349 .33
524 .00
544 .00
786 .00  
375 .82

262 .00
262 .00
282 .00

1048.00
288 .49

174.67
87.33

107.33
1222.67
201.15

87.33
0 .00

20.00
1310.00

113.82 26.49

D B DEP 
D B ACD 
D B RDV 
D B RBV

399.00
399 .00
911 .00
931 .00  
277 .99

279.30
678.30
631.70
651.70 
315 .60

195.51
873.81
436 .19
456 .19  
220 .92

136.86
1010.67
299.33
319.33 
154.65

95 .80
1106.47

203.53
223.53 
108.25 29.05

M IN DEP 
MAX DEP

262.00
436.67

262 .00
349 .33

195.51
262 .00

136.86
262 .00

87.33
262 .00

N ext, by entering the starting year 
o f the schedule in position B6 (1), we 
can get depreciation schedule for a 
period of five consecutive years. Since 
the IRS w ill allow  the percentage of the 
depreciation for the balance o f the year, 
I have made provision for the entry of 
the balance. T h e  balance o f the year as 
a decim al can be placed into  position  
E4 (0 .70). T h e  fifth  line for each of the 
types gives the depreciation that may 
be taken in that year (valid only w ith a 
starting year of 1).

Position E5 (15) of the sheet is  for 
the calculation o f the sum  o f the years 
digits. T h e  m inim um  and m axim um  
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 RD V w ill becom e 
negative in th is case.

In C onclusion

T h is  application of the V isiC alc 
program has been provided as a tool to 
help m ake d ifficu lt calculation easy. It 
w ill provide a quick  glance at alter
natives for use in business decisions 
and the big " i f "  question as well.

JMCftO

S m all business owners! C o m p u ter hobbyists! 
D E A F N E T  can help  you 

w ith your com m unication  needs!

W ith  DEAFNET you can 
SEND and RECEIVE messages

SHARE in fo rm a tio n

W ho w ill I ta lk  to?
W ho w ill ta lk  to  me?
Keep in touch  with:
Friends.
Board, Advisory. C om m ittee  Members, 
C lubs, O rganization o r A lum ni Officers. 
Business Associates.

W hat's  DEAFNET For?
Planning m eetings, workshops, 
conventions, socials, a th le tic  and alum ni 
events.
M aking good business decisions. 
Sharing in form ation.

H ow  Does DEAFNET W ork?
R eceive and send m essages a t your 
convenience.
Communicate with staff m embers quickly. 
F inish m eetings w ith ou t in terruption. 
Im prove in form ation flow.
Elim inates any  long d is tance expenses. 
Decreases travel tim e and expenses. 
Low ers postage expenses.

W hat Do I N eed To S ubscribe to  
DEAFNET Services?
Telephone Service.
An ASCII term inal w ith  coupler.
A DEAFNET mailbox.

F o r  m o re  in fo rm a t io n  a b o u t e le c t ro n ic  m a il:

Deaf C om m unica tions Ins titu te
a t  D E A F  C O M M U N IT Y  C E N T E R  B e th a n y  H il t  F ra m in g h a m , M A  0 1 7 0 1

CONFERENCE by co m p u te r

NIKROM  TECHNICAL PRODUCTS PRESENTS 
A DIAGNOSTIC PACKAGE FOR THE APPLE II 

AND APPLE II +  COMPUTER.
"TH E  BRAIN SURGEON"

A p p le  C om puter Co. has p rov ided  you w ith  the  best e q u ip m e n t ava ilab le  to  da te  The 
D iagnos tic ’s  Package w a s  des igned to  ch e ck  every m a jo r area o f yo u r co m pu te r, d e te c t errors, 
and  report any m a lfunc tions . The B ra in  Surgeon  w ill pu t yo u r sys tem  th rough exhaustive, 
th o rough  procedures, te s tin g  and re po rting  a ll find ings.

The Tests include:

•  MOTHERBOARO ROM TEST
•  APPLESOFT ROM CARO TEST
•  INTEGER ROM CARO TEST
•  MOTHERBOARD RAM TESTS
•  DISK ORIVE SPEED CALIBRATION
•  DISK ORIVE MAINTENANCE 
■ DC HAYES M ICROMODEM II TEST

(HAROWARE &  EPROM)
•  MONITOR & MOOULATOR ROUTINES
•  MONITOR SKEWING TESTS
•  MONITOR TEST PATTERN
•  MONITOR TEXT PAGE TEST

•  MONITOR & TV YOKE ALIGNMENT
•  LO RES COLOR TESTS
•  H I RES C OLO R TESTS
•  RANDOM H I RES GENERATOR
•  SPEAKER FUNCTION TESTS
•  SQUARE WAVE MODULATION
•  PADOLE &  SPEAKER TEST
•  PADDLE & BUTTON TEST
•  PADOLE STABILITY
•  INTERNAL MAINTENANCE
•  GENERAL MAINTENANCE
•  ON BOARD HELP’

The Brain Surgeon  a llo w s  yo u  to  be  co n fid e n t o f yo u r sys tem  This is  as c r it ic a l as the  
op e ra tin g  system  its e lf You m u s t depend on  your com puter 100% o f i t 's  runn in g  tim e . The 
Brain Surgeon  w i l l  m o n ito r and  he lp  m a in ta in  abso lu te  peak perfo rm ance

Supplied on d iske tte  w ith  complete 
docum enta tion and m aintenance guide

PRICE *49 95 
REQUIRES 48K. FP .n ROM 
I D isk Drive. DOS 3  2 o r  3  3

Nikrom Technical Products
25 PROSPECT STREET •  LEOMINSTER. MA 014S3

Call Toll-Freo Now!
Master Charge 4  VISA users can 1B0043&2246 
Kansas Residents c a ll 1*00-362-2421

Deafer Inquint In rffed

No. 4 6 -M a rc h  1982 MICRO -  The 6502/6809 Journal 11



BREAK THE TIME BARRIER!

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

1. UNIVERSAL BOOT INITIALIZER (UBI)
•  U B I-in itia lize d  disks load the 

Language C ard  (any RAM  Card) 
up  to  9 tim es faster.

•  Can be app lied  to  A pp le  ] [  DO S 3.3 o r  3.2.1 
d isks by novice  o r p ro  —  by user o r  softw are 
vendo r alike.

•  O bso letes use o f A pp le  B ASIC S disk and 
DOS 3.3 M aster d isk  fo r  fas t s ing le -d isk 
d irec t booting .

•  T h e  DO S 3.2.1 U B I-in itia lize d  disk boots 
on  e ith e r 13 o r 16 sec to r PROMS —  and 
loads RAM  C ard in  1.7 seconds (features 
no t availab le  from  App le ).

•  A llow s tu rn ke y  op era tion  w ith  bo o t in any 
S lot, D rive 1 and  execu tion  o f BASIC , B inary 
o r EXEC g ree ting  p rogram  in D rive 1 o r 2.

•  The  U B I-in itia lize d  d isk  fea tures universality, 
c o m p a tib ility  and versa tility .

System  R equ irem ents: 48K A pp le  ] [  o r  A pp le  ][+, 
RO M  o r RAM  C ard, DO S 3.3 o r DO S 3.2.1 and one 
d isk  drive.

C ost: $49.95 (+$3.00 postage and hand ling ) fo r  the 
UBI U tility  Disk, tw o  D em o D isks and a T ra in ing  
D isk keyed to  a 32 page Ins truc tio n  Manual.

2. AM PER-SORT/M ERGE (A-S/M)
•  Can s o rt 1000 records in seconds.
•  A  general purpose D isk S ort/M erge  U tility  fo r 

A pp le  DO S 3.3 te x t files.

•  M ach ine-language Read, S ort and M erge 
routines fo r  speed.

•  S orts up to  5 in p u t file s  in to  a s ing le  o u tp u t f ile  
(up to  a t least 125K).

•  S orts records a lphanum erica lly  (A scend ing 
o r D escending) up  to  5 fields.

•  S orts random  o r sequentia l files.

•  M erges 2 to  5 pre -sorted files  in to  a s in g le  file.

•  S ort param eters fro m  the  keyboard o r  fro m  a 
specia l pa ram ete r file.

•  C om pa tib le  w ith  m ost data base p rog ram s that 
create standard A pp le  DOS 3.3 tex t files
(e.g., Personal Softw are 's C C A  DM S files).

System  Requirem ents: 48K A pp le  J[ o r  A p p le  ][+ , 
ROM o r RAM  Card, DO S 3.3 and one  o r m ore 
d isk  drives.

Cost: $49.95 (+$3.00 postage and ha nd lin g ) fo r  the 
A -S /M  U tility  D isk and a T ra in ing  D isk keyed to  
a 24 page Ins truc tio n  Manual.

H

f f

F or O n ly  $15: You can ge t the  T ra in in g  D isk and Ins truc tion  M anual fo r  e ithe r u tility . T h is paym en t
can be c red ited  tow a rd  la ter purchase.

c re d it  c a rd s : [v i s a , m c  o r  a m e r  e x p ] c a ii c y b a r t r o n i c s  i n t e r n a t i o n a l ,  i n c .
C learinghouse: (212) 532-3089.

M ail O rder: Send check o r  m oney o rd e r (no Purchase O rders o r C .O .D .’s) to:
S & H SO FTW ARE •  BO X 5 •  M ANVEL, ND  58256.

%  LICENSED FROM APPLE: All Apple Computer Inc. programs — FPBASIC, INTBASIC, DOS3.38, DOS3.2.1 — used in
S & H Software's utility programs are licensed from Apple Computer Inc. b y S & H  Software. The unique UBI license to 
software vendors allows their use o f 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 H

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.

R o b e rt D . W a lk e r  
6 1 0 0  F. W o o d c h a s e  L a n e  
M a r ie t ta ,  G e o rg ia  3 0 0 6 7

M athem atical analysis o f m any physi
cal phenom ena, especially in engineer
ing, requires solution o f differential 
equations. G enerally these equations 
are solved by a hodgepodge of tech
niques learned in an elem entary dif
fe re n tia l e q u atio n s cou rse . M ost 
higher-order equations require labori
ous techniques, and yet fail to yield 
solutions in  the closed form . No sim ple 
form ula is attained.

T h ese  com plex equations are best 
solved by using num erical m ethods on 
a com puter. T h is  article includes an 
Applesoft program and short descrip
tion  of a fourth-order Runge-Kutta 
m ethod for solving ordinary differential 
equations, given in itia l conditions (in
itia l value problem s). Although this 
program was w ritten for the Apple 
com puter, w ith m inim al changes it  is 
capable o f running on another system .

T h e R unge-K utta M ethod

An exhaustive derivation on the 
Runge-Kutta m ethod w ill be om itted 
from th is article, but may be found in 
m ost differential equations texts. The 
general idea behind this method is fairly 
sim ple. L e t 's  assum e you're given the 
follow ing differential equation:

E qu ation  1

dY/dX =  Y’ =  f(X, Y)

In addition you 're given the initial 
conditions:

Y =  Yn at X =  Xn

W ith  this inform ation one can easily 
com pute the slope of the line tangent to 
the solution curve (Y  =  g(X)) at 
(X n,Yn). T h is  w ill sim ply be equal to 
f(X n,Y n).

Now le t 's  assume Xn  is incre
m ented by som e sm all value, X i. W e'll 
call th is new value of X, X n + 1.

X n + 1  =  Xn +  Xi

T he problem  now is to approximate the 
corresponding Y  value, Yn + 1. In
tuitively it should seem  reasonable that 
for a very sm all increm ent of X  the 
follow ing approxim ation is  true:

E qu ation  2

Y n + 1  =  Yn + f(Xn, Yn)-X/

E ditor's N o te : = m eans approximately 
equal to.

T h is  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. O bviously this is not true except 
in the m ost trivial cases, where f(X ,Y) 
is equal to som e constant. As a result, 
it is necessary to replace the value 
f(X n ,Y n) w ith a better approximation 
of the slope betw een the points (X n , Yn) 
and (Xn + 1, Yn + 1), particularly if ac
curacy is im portant. In effect this is 
what the Runge-Kutta m ethod does. It 
uses a "w eighted  average" of slopes 
w ithin  the interval X n <  = X  <  = 
X n  + 1.

T he form ula for the fourth-order 
Runge-Kutta m ethod using Runge's 
coefficients is as follow s:

E qu ation  3

Y n + 1  *  Yn +  M *X i

where 

E qu ation  4

M  =  (m0 +  2*m 1 +  2 -m 2  +  m3) 

E qu ation  4a

mO =  f(Xn, Yn)

E qu ation  4b

m l =  f(Xn +  Xi/2, Yn +  (mO/2)*Xi) 

E qu ation  4 c

m 2 =  f(Xn +  Xi/2, Yn +  (m1/2)*Xi) 

E qu ation  4(1

m 3 =  f(Xn +  Xi, Yn +  m2*Xi)

N ote that f(X n, Yn) in equation 2 
has been replaced by M  in equation 3. 
T he value M  is the "w eighted  average" 
of the slopes. T h e  com puted values mO, 
m l ,  m 2 , and m 3  are the slopes used to 
com pute M. Figure 1 includes a geo
m etric interpretation of these values.

Let’s sum m arize what w e've ac
com plished so far. G iven a first-order 
ordinary differential equation and in 
itia l conditions, we are able to itera
tively approxim ate values of Y  along an 
interval o f X.

Up to th is point we have lim ited 
our discussion to first-order equations. 
Solving higher-order equations, how
ever, is ju st as easy. In fact the Runge- 
Kutta m ethod described above is not 
changed. T he ability  to transform  a 
higher-order equation in to  a system  of 
first-order equations is the key.

For exam ple, le t 's  assum e you’re 
g iven  th e  fo llo w in g  second -ord er 
equation:

E qu ation  5

Y 1 " +  YV  +  Y1 =  sin(X)

M ake the substitution
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Sensible Software
The utility people

Making Life with the Apple II A Bit Easier

DISK RECOVERY 
"THE SCANNER”
4 8 K + , D isk II 

A p p le  11/ A p p le  11 +

$ 3 0 .0 0
Are you plagued w ith  disk I/O errors? 
Does th e  in te g rity  and safety o f your 
data concern you? 
This program  is a m ust fo r  all 
Disk II owners!!

Just as 'Apple Pascal" provides a "BAD BLOCK SCAN . DISK RECOVERY will do a 
complete scan o f  your diskettes' recording surfaces Damaged areas will be 
"marked" as used in the disk d irectory so th a t no attem pts will be made to  
"WRITE" to  a bad sector The VT0C is completely rebuilt to  accurately re flec t 
BAD. USED, and FREE SECTORS, fu rth e r insuring the in tegrity o f the  diskette  A 
complete report is generated advising the user o f all corrections BEFORE the  ob
ject disk is altered A resulting "DISK MAP" is presented fo r your review Flexibili
ty  o f the program allows evaluation o f NEWLY INITIALIZED DISKETTES as well as 
DISKETTES THAT ALREADY CONTAIN PROGRAMS AND/OR DATA! The SPEED O f 

analysis is unsurpassed - only 18 seconds fo r  a 16 sector diskette! DISK RECOVERY 
is supplied in the  revolutionary 0UICKL0ADER fo rm at which allows easy recon
figuring  to  make it  fu lly  compatible w ith 13 sector and 1 6  sector diskettes as 
well as your SUPER-TEXT data diskettes! TREAT YOURSELF TO PEACE OF MIND 
KNOWING THAT YOUR PROGRAMS AND DATA ARE SECURE WITH ...DISK RECOVERY

SUPER DISK COPY III $30.00
48K & DISK II required, APPLE II o r APPLE II PLUS 
Practically a "mini-DOS" in itself, SUPER DISK COPY III has 
become th e  standard fo r  APPLE disk utilities. SDC is a menu- 
driven program  th a t allows m anipulation o f all types o f files 
under DOS 5.1, 3.2, and 3.3. SDC is the  only disk u tility  
available fo r  th e  APPLE th a t combines these features: 1) 
COPY single files (Integer, Applesoft, Binary, o r Text). 2) COPY 
DOS, 3) COPY en tire  disk, 4) UNDELETE deleted files. 5) Op
tiona l "INIT" o f  copy disk, 6) REPLACE illegal characters in 
filenames, 7) FIX filesizes, 8) Use o f  DOS and d irectory sectors 
fo r  up to  13 K additional storage, 9) ALPHABETIZE filenames 
in diskette catalog, 10) LOCK or UNLOCK files, 11) PLOT o f disk 
usage, and 12) Optional rearrangem ent o f files so th a t they 
occupy contiguous sectors fo r  im proved access times. SDC III 
now supports the  APPLE wildcard character ” = "  in file 
specifications. SDC III makes tn e  conversion to  DOS 3.3 less 
painful (than MUFFIN) and also allows files to  be transferred 
back to  DOS 3.2 since bo th  13 and 16 sectored disks can be 
accessed a t the  same time.

MULTI-DISK CATALOG III $25.00
4 8 K and DISK II drive  required, APPLE II o r 

APPLE II PLUS 
MDC is a very fast, machine-language database program  
designed specifically fo r  keeping track o f  th e  contents o f 
your APPLE diskette library, MDC III requires only seconds to  
read FILENAMES, FILETYPES, FILESIZES. num ber o f  free  sec
to rs  remaining on diskette, and actual vo lum e num ber fro m  
each o f  your diskettes. Both sides o f a d iskette  can be loaded 
and assigned to  the  same DISK ID#. MDC III supports  use o f  a 
two-character CLASSIFICATION fie ld  th a t  can be used to  
group games, utilities, and o ther types o f  related files 
together. MDC III supports a fas t Shell-Metzner so rt on any o f 
the  five  database fields. A unique "LIST MASK" provides a 
powerful search capability fo r  in terrogating the  database 
fo r  specific in form ation. A "FLIP DOS”  comm and allows MDC 
III to  read directories fro m  DOS 3.1, 3.2, and 3.3 disks and to  
s tore  the  resulting database on e ither a 13 o r  16 sectored 
disk.

H i

Sensible Software
6619 Perham Drive Dept. MO 

W est B loom fie ld, Michigan 48033 
313-399-8877 

For a com plete catalog, send 
$1.00, refundable w ith  yo u r firs t purchase.

Visa and M asterCard welcome.
Please add S1.25 postage and handling per diskette. 

A P P LE  is  a re g is te re d  tra d e m a rk  o f  AP P LE  C o m p u te r C om pany
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E qu ation  6

Y2 =  YV

From  this substitution  you acquire the 
fo llo w in g  s y s te m  of f ir s t -o r d e r  
equations:

E qu ation  7

Y1’ =  Y2

E qu ation  8

Y2' =  — Y1 — Y2 +  sin(X)

Our intention is to approxim ate the 
values Y1 and Y2  along a specified 
X -interval. T h is  requires us to use the 
Runge-Kutta m ethod tw ice for each X  
value. In particular, Y l'  (equation 7) is 
e s s e n t ia l  fo r  a p p ro x im a tin g  Y l .  
L ikew ise, it  would be im possible to ap
proxim ate Y2 w ithout Y2' (equation 8). 
T h is  sam e procedure may be extended 
for higher-order equations.

T h e  above exam ple is straight
forward. N onetheless, com plications 
m ay arise in  the way in w hich these 
first-order equations are coupled. For 
instance, we could have a system  of 
equations whereby som e derivatives 
are functions of o ther derivatives. In 
this case, the order in  w hich the 
derivatives are calculated becom es im 
portant. Further explanation of this 
problem is beyond the scope of this ar
ticle , and left to the reader.

Program  Im plem entation

As w ith all programs, i t  was first 
necessary to determ ine exactly  what 
the program was to accom plish. After 
careful consideration I decided to have 
the program com pute Y l and Y2 
(= Y 1 ')  along a specified X -interval. 
T hese values would then be printed in 
tabular form . As you know , tables of 
num bers do not readily reveal the be
havior of functions as w ell as graphs. 
Consequently, I  decided that the values 
Y l and Y2 would be plotted adjacent to 
the table.

T h e  finished program (see listing) is 
divided into  three m ain parts — intro
duction, calculations, and printout. 
T able 1 is a list of variables used in the 
program.

T he introduction (lines 100-225) 
prompts the user for the parameters 
used to com pute the Y values. These 
param eters include the num ber of first- 
order equations, the X -interval, the 
X -increm ent for calculations (Xi, equa
tion  3), the X -increm ent for printout, 
and the initial conditions Y (1..N ).

T hese in itia l conditions are then 
sent to a subroutine (lines 800-845) 
w hich saves X , Y (l) , and Y(2) in three 
arrays X( ), P I ( ), and P2( ) for printing 
at a later tim e. In addition, th is sub
routine w ill determ ine m inim um  and 
m axim um  values for Y (l)  and Y(2). 
T hese extrem es w ill be necessary for 
plotting.

Lines 3 0 0  through 410  include the 
actual im plem entation  of the Runge- 
Kutta m ethod. T h is  w ill require som e 
explanation.

At the beginning of th is section , X  is 
equal to  XB (beginning of X-interval) 
and the values Y (1 ..N  ) are set to  the in
itia l conditions. W hen line 305  is ex
ecuted, the derivatives F(1..N ) are 
calculated a t the points (X n ,Y (l..N ) ). 
These are equivalent to mO  (equation 4a).

Lines 3 1 0  through 3 2 0  update 
Y (1..N ). First, the values Y (I..N ) are 
saved in the array Y N (1..N ). T hen , the 
values of the slopes F(1..N ) are saved in 
the array M (1..N ). Finally, the values Y 
(1..N) are updated so that m l  can be 
com puted next.

Line 325  increm ents X  by X I/2 . At 
this point X n  =  X n + X i /2  and Yn = 
Yn + fm O /2 -X i. Line 330  then calcu
lates m l  (equation 4b). L ines 335 
through 3 5 0  sum  M( 1. .N) and update Y 
so that m 2  can be calculated n ext (line 
355).

Likew ise, lines 3 6 0  through 375 
sum  M (1..N ). In addition, X  is again 
increm ented by X I/2  (line 380), and Y 
=  Yn + m 2»X i. M 3 is calculated in 
line 385.

Lines 3 9 0  through 400  actually 
calcu late the Y n + 1  values.

Line 405 checks to see if X  is  suffi
cien tly  close to XP. If i t  is, then the

T able 1: List o f Variables

A$ General
E Index, first-order eqs. 1..N
F( ) D erivatives of Y( ); ex. F (l) =  Y (l) '
F I Tabbing factor Y (l)
F2 Tabbing factor Y(2)
I Index, in itia l conditions Y( 1. .1)
IC X -increm ent for calculations
IP X -increm ent for printout
I Index, printout X (1..J), P l ( l . J ) ,  and P2( 1..J)
M( ) Sum of slopes for each first-order eqs. 1..N
N Num ber of first-order eqs.
N1 M inim um  value of Y (1)
N2 M inim um  value of Y(2)
P l( ) Printed value of Y  (1)
P2( ) Printed value of Y(2)
T1 Num ber of spaces right of co l. 47 for plot Y (l)
T 2 Num ber of spaces right of co l. 47 for plot Y(2)
X X value along X-interval
X I M axim um  value of Y (1)
X2 M axim um  value of Y(2)
XB Beginning of X-interval
XE End of X-interval
Y( ) Value of Y n for first-order eqs. 1..N
YI( ) Initial values of Y (1..N )
YN( ) Tem p, value of Yn for first-order eqs. 1..N
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values X , Y ( l ) ,  and Y(2) are saved by 
the subroutine on lines 800 through 845.

Line 4 1 0  com pares X  to see if XE 
(end of the X-interval) has been reached. 
If it h a sn 't then Y n + 1  is calculated. 
U p on  re a ch in g  th e  end o f the 
X -interval, the results are printed.

T h e  third m ain section , lines 500 
through 700, prints the results that 
have been stored in  arrays X( 1 ..J), 
P 1(1 ..J), and P 2(1..J), where J is the 
num ber of values stored. Lines 500 
through 600  print general inform ation 
about the solution. T h is  is self- 
explanatory. However, note that line 
510  may be deleted for som e printers.

Lines 605 through 620  calcu late the 
tabbing factors, F I and F2, for plotting 
Y( 1) and Y(2). T hese variables are used 
to scale the plotted points so that the 
m inim um  Y value falls on colum n 47 
and the m axim um  Y value falls on co l
um n 79.

T he table heading is printed by lines 
625 and 630. N ext, lines 635 through 
685 print the table and plot the results. 
Colum ns 47 through 79 are reserved for 
the graph. T 1  and T 2  (lines 655 and 
660) are the am ount of spaces to the

1 0 REM * * « ( ( ( * * * ( * * * * *
2 0 REM * *  4 TH—ORDER R U N G E-KU TTA METHOD ( (
3 0 REM t t  FOR S O LU T IO N  OF * t
4 0 REM * •  D IF F E R E N T IA L  EQ U A TIO N S ( (
5 0 REM * •  * *
6 0 REM > *  W R ITTE N  BY R .  WALKER * *
7 0 REM * *  W IC H IT A , K S  * *
BO REM
9 0 D IM  Y < 5 > , Y l< 5 > , Y N ( 5 > ,F < 5 > , M < 5 > , X P ( 2 0 0 ) , P 1 ( 2 0 0 ) , P 2 ( 2 0 0 )
9 5
9 6
1 0 0 REM t *  IN TR O D U C TIO N
10 5 HOME
1 1 0 HTAB ( 6 ) 1  P R IN T  "4 T H -0 R D E R  R U N G E-KU TTA METHOD”
11 5 H T A B  ( 1 2 ) 1  P R IN T  "F O R  S O LU T IO N  O F "
12 0 HTAB ( 9 ) 1  P R IN T  "D IF F E R E N T IA L  E Q U A TIO N S "
12 5 P R IN T  l  P R IN T  l  P R IN T
13 0 P R IN T  "E N TE R  SYSTEM  OF F IR S T -O R D E R  E Q U A TIO N S "
13 5 P R IN T  "O N  L IN E S  1 0 0 1 - 1 9 9 8 . ”
14 0 L I S T  1 0 0 1 ,1 9 9 8
1 4 5 IN P U T  "C O N T IN U E  ( Y / N ) ?  " | A *
15 0 I F  A *  -  " N "  THEN END
1 5 5 HOME
1 6 0 VTAB ( 3 )
1 6 5 IN P U T  "NUMBER OF 1 S T -0 R D E R  E Q S . -  " | N
1 7 0 IN P U T  " IN T E R V A L  OF X ( B E G IN ,E N D ) -  " ;X B ,X E
1 7 5 IN P U T  "IN C R E M E N T  OF X ( C A L C ) -  “ | I C
1 8 0 IN P U T  "IN C R E M E N T OF X ( P R I N T ) -  " » I P
1 0 5 P R IN T  ■ P R IN T  " I N I T I A L  V A L U E ( S ) l "
1 9 0 FOR I  -  1 TO N
1 9 5 P R IN T  ”  Y ( “ | I f " > " | i  IN P U T  | Y ( I )
2 0 0 Y l ( I )  -  Y ( I )
2 0 5 NEXT
2 1 0 X P (1 )  -  X B l P l ( l )  -  Y ( 1 ) l P 2 ( 1 )  -  Y ( 2 ) l  REM F IR S T  P R IN T E D V A LU E S
2 1 5 J  -  l l  REM NUMBER OF P R IN T E D  VALUES
2 2 0 X -  X B iX P  -  X B l REM I N I T IA L IZ E D  B E G IN IN G  X AND XP
2 2 5 XP -  XP +  I P i  REM NEXT VALUE TO BE P R IN T E D
2 3 0 I
2 3 5
3 0 0
3 0 5 GOSUB lO O O l REM CALC U LATE MO FROM (X N ,Y N ) (Continued)

W h y  you need  T h e  I nspector.
I f  you’re serious about programming, you need 

to set all your utilities together in one place— 
inside your Apple. The Inspector conies 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.

T 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,

read and alter files, locate strings in memory or on 
disk. The uses are endless. The manual, alone, is an 
education. And it’s always there when you need it.

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

Inspector.

S ee your local dealer, or order direct for just 
$49 95. Mastercard and Visa holders order 

toll-free, 1-800-835-2246.

C A / W
O/NAEGA MICROWARE, INC

222 SO. RIVERSIDE PLAZA 
CHICAGO . IL 60606 

312-648-1944

Apple Is a registered trademark o f Apple Computer. Inc.
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3 1 0
3 1 5
3 2 0
3 2 5
3 3 0
3 3 5
3 4 0
3 4 5
3 5 0
3 5 5
3 6 0
3 6 5
3 7 0
3 7 5
3 8 0
3 8 5
3 9 0
3 9 5
4 0 0
4 0 5

4 1 0
4 1 5
4 2 0
5 0 0
5 0 5
5 1 0
5 1 5

5 2 0
5 2 5
5 3 0
5 3 5
5 4 0
5 4 5
5 5 0
5 5 5
5 6 0
5 6 5
5 7 0
5 7 5
5 8 0
5 8 5
5 9 0
5 9 5
6 0 0
6 0 5
6 1 0
6 1 5
6 2 0
6 2 5

6 3 0

FOR E -  1 TO N 
Y N (E >  -  Y ( E ) : M ( E )  -  F ( E > : Y ( E )  -  Y N (E )  +  I C  *  F ( E )  /  2  

NEXT  
X -  X +  IC  /  2  

GOSUB lO O O l REM CA LC U LATE M l FROM ( X N + I C / 2 ,Y N * ( M 0 / 2 ) * IC >
FOR E -  1 TO  N

M (E > -  M<E> +  2  *  F ( E > l  REM (M O + 2 *M l)
Y ( E )  -  Y N (E )  +  I C  *  F ( E )  /  2

NEXT
BOSUB lO O O l REM C A LC U LA T E  M 2 FROM ( X N + I C / 2 , Y N + ( M l / 2 ) * I C )
FOR E -  1 TO  N

M (E> -  M (E )  +  2  *  F ( E ) l  REM (M O + 2 *M l+ 2 *M 2 )
Y (E >  -  Y N (E >  +  F ( E )  *  IC  

NEXT  
X -  X +  IC  /  2  

BOSUB lO O O l REM CALC U LATE M 3 FROM ( X + I C , Y N + (M 2 ) * I C )

Y ^ E ?  = Y N ( e I  +  (M (E >  +  F ( E ) > *  I C  /  6 l  REM CALC U LATE YN+1

I F ^ A B S  (X  -  XP ) <  -O O O l OR X > XP THEN BOSUB 8 0 0 :  REM CLOSE ENOUGH 
! —  NOW SA V E  VALUES  
I F  X <  XE GOTO 3 0 0

I
:

REM * *  P R IN T  R E SU LTS * * * * * * * * * * * * * * * * * * * * * * * * *
P R IN T  C H R * ( 4 ) 1 ” P R * 1 "  ________
P R IN T  C H R * ( 9 ) | " B O N " l  REM NOT R EQ U IR ED ON SOME P R IN T E R S
P R IN T  : P R IN T  "4 T H —ORDER R U N G E-KU TTA S O LU TIO N  TO THE FO LLO W ING  1 S T -0 R
DER S Y S T E M l"
L I S T  1 0 0 1 ,1 9 9 8

“ I N I T I A L  C O N D IT IO N S !' 
=  1 TO  N

Y ( " ; E j " ) — " | Y I ( E )

IN T E R V A L  " s X B j "  TO " |X E  
INCREM ENT ( C A L C ) -  ” | I C  
INCREM ENT ( P R I N T ) -  " j I P

P R IN T  
FOR E 
P R IN T  
NEXT  
P R IN T  
P R IN T  
P R IN T  
P R IN T  
P R IN T
P R IN T  “  Y ( 1 )  M IN -  "  i  N1 
P R IN T  “ Y ( l >  M A X - ” |  X I  
I F  N  =  1 GOTO 6 0 0  
P R IN T
P R IN T  "  Y (2 >  M IN -  "  J N2  
P R IN T  " Y ( 2 )  M A X - " tX 2  
P R IN T
I F  X I  -  N1 THEN F I  -  O l GOTO 6 1 5  

F I  -  3 2  /  ( X I  -  N 1 ) l  REM TA B  FACTOR FOR Y ( l>  
I F  X 2  -  N 2  THEN F 2  -  O l GOTO 6 2 5  

F 2  =  3 2  /  ( X 2  -  N 2 ) :  REM TA B  FACTOR FOR Y ( 2 )  
P R IN T  “  X Y ( 1 )  Y ( 2 )
ND Y ( 2  > "
P R IN T

PLO T Y ( 1 )  A

6 3 5  FOR I  -  1 TO  J
6 4 0  P R IN T  X P ( I ) |
6 4 5  H TAB ( 1 5 ) 1  P R IN T  P I ( I ) ;
6 5 0  I F  N  < > 1  THEN H TAB ( 3 1 ) :  P R IN T  P 2 ( I ) >
6 5 5  T1 -  IN T  ( ( P I ( I )  -  N l )  *  F I )
6 6 0  T 2  -  IN T  ( ( P 2 ( I )  -  N2> *  F2>
6 6 5  I F  N  ■  1 THEN POKE 3 6 , T1 +  4 7 :  P R IN T  " I " :  GOTO 6 8 5  OOIK1T

I F  T 1  < T 2  THEN POKE 3 6 , T 1  +  4 7 :  P R IN T  " I ” ; :  POKE 3 6 , T 2  +  4 7 :  P R IN T

I F  T 2  <  T 1  THEN POKE 3 6 , T 2  +  4 7 :  P R IN T  " 2 “ j :  POKE 3 6 , T1 +  4 7 :  P R IN T
" 1 " :  GOTO 6 8 5  
POKE 3 6 , T 1  +  4 7 :  P R IN T  " * "
NEXT
P R IN T  J P R IN T  
P R IN T  C H R * ( 4 ) | " P R # 0 "
END

6 7 0

6 7 5

6 8 0
6 8 5
6 9 0
6 9 5
7 0 0
7 0 5
7 1 0
8 0 0 REM * *  S U B R O U T IN E - SAVE X ,  Y ( l > ,  AND Y ( 2 )  * * * *
8 0 5  J  -  J  +  1 :  REM COUNT NUMBER OF ORDERED P A IR  TO  B E  P R IN T E D  
8 1 0  X P (J >
8 1 5
8 2 0
8 2 5
8 3 0
8 3 5

IN T  (X  *  lOOOO +  . 5 )  /  1OOOO: P 1 ( J )  -  Y ( 1 ) : P 2 ( J )
< N l  THEN N l  -  P U J ) :  REM COMPARE FOR M IN IM U M  P I  
> X I  THEN X I  =  P I ( J ) I  REM COMPARE FOR MAXIMUM P I

Y (2 )

GOTO 8 4 0  
< N 2 TH EN N 2  
> X 2 THEN X2

P 2 ( J ) l  REM COMPARE FOR M IN IM U M  P 2  
P 2 ( J ) :  REM COMPARE FOR MAXIMUM P 2

I F  P I ( J )
I F  P l ( J )
I F  N  ■  1 
I F  P 2 ( J )
I F  P 2  ( J ) -  —  --------  —

8 4 0  XP =  XP +  I P :  REM INCREM ENT XP BY I P  
8 4 5  RETURN 
8 5 0  I 
8 5 5  :
1 0 0 0  REM * *  S U B R O U T IN E - F IR S T  ORDER SYSTEM * * * * * * *
1 0 0 1  REM EXAM PLE PROBLEM
1 0 0 2  REM Y l ”  +  Y l ’  + Y l  =  S I N ( X )  (E Q . 5 )
1 1 0 0  F ( 1 )  -  Y ( 2 ) :  REM (E Q . 7 )
1 2 0 0  F ( 2 >  -  -  Y ( 1 )  -  Y ( 2 )  +  S I N  ( X ) :  REM (E Q . 8 )
1 9 9 9  RETURN

right o f colum n 4 7  that the points Y (l) 
and Y(2) should be plotted. Lines 670 
through 680  determ ine w h ich  value 
(Y (l) or Y(2) ) should be plotted first. If 
T 1  = T 2  then an asterisk w ill be 
printed in this position (line 680).

In Applesoft, the H TA B com m and 
does not seem  to w ork for any value 
greater than 40  w hen using a printer. 
T h is  is the reason for using the POKE 
com m and in lines 665 through 675. 
Lines 650 and 665 are used to handle 
first-order equations, in  w hich Y (2) is 
not calculated or plotted.

Program  O peration

O p eratio n  of th is  program  is 
straightforward. T o  illustrate th is, we 
w ill solve equation 5 (m entioned 
earlier). But first, le t 's  relate this equa
tion to som e physical phenom enon.

T h e  m ovem ent o f a suspended 
mass-spring system  obeys th is equa
tion. L e t 's  assum e we have an ob ject 
suspended from a spring to w hich we 
are applying a force. Furtherm ore, 
assum e that there exists a dampening 
force w hich is  proportional to the 
velocity  of the m ass. T h is  dampening 
force is usually exerted by a dashpot 
m echanism . T h e  general equation then 
becom es:

E qu ation  9

m * Y " +  c . Y ' +  K .V  =  F(X)

where,

Y ”  =  acceleration of m ass 
Y ’ =  velocity  of m ass
Y  = position o f mass
m  = m ass in slugs (lbm /32) 
c =  dampening constant (lbf/ft/s) 
k =  spring constant (lbf/ft)
F(X) =  external force

N ow  equ ation  5 has physical 
significance. It describes the m ove
m ent of a  mass-spring system  where:

m  = 1  slug (32 lbm ) 
c = lbf/ft/s
k =  lbf/ ft
F(X) = sin(X)

Note that X  is actually tim e in seconds.

O nce the program is  loaded, it  is 
first necessary to delete lines 1001 
through 1998. T h is  clears the system  of 
first-order equations. N ext, the new 
system  of first-order equations w ill be 
entered on these lines. In th is exam ple 
equations 7 and 8 would be entered as 
show n in the listing, lines 1100 and
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T able  2 : C om parison  Y(1) (R unge-K utta  M ethod) w ith  Y(1) (c lo sed  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 .0 0 0 3
0 .6 0 .0300806999 0 .030 0 8 0 7 9 6 - 0 .0 0 0 3
0 .8 0 .0662560792 0 .066 2 5 6 2 5 3 - 0 .0 0 0 3
1.0 0 .119397604 0 .119397847 - 0 .0 0 0 2
2 .0 0 .566721104 0 .566 7 2 1 2 0 2 0 .0 0 0 0
3 .0 0 .865638477 0 .865637729 0 .0001
4 .0 0 .500 5 2 1 9 1 9 0 .500520853 0 .0 0 0 2
5 .0 -0 .3 5 8 2 5 2 6 1 7 -0 .3 5 8 2 5 2 7 5 2 0 .0 0 0 0
6.0 -0 .9 6 2 4 6 1 0 0 7 -0 .9 6 2 4 5 9 7 8 1 0.0001
7.0 -0 .7 2 8 2 6 2 7 7 2 -0 .7 2 8 2 6 1 2 1 6 0 .0 0 0 2

1200. Lines 1001 and 1002 are for 
docum entation purposes. Now we are 
ready to  run the program.

In this exam ple the num ber o f first- 
order equations w ill be two. (Y (l) and 
Y(2) w ill be calculated in  the X -interval
0  through 7. N ext, the increm ent for 
calculations w ill be set to 0 .1 . In 
general, the sm aller the value of IC, the 
m ore accurate the calculations. How
ever, for th is program IC should be no 
sm aller than 0 .0 0 1 . T h is w ill prevent 
excessive roundoff errors when calcu
lating X and w ill also shorten the run 
tim e.

T h e  n ext value requested by the 
program is the increm ent a t w hich we 
would like X , Y( 1), and Y(2) to be 
printed. T he value 0 .2  was selected for 
th is exam ple. W e are now ready to 
enter the in itia l conditions.

In th is exam ple the suspended ob
ject w ill start at rest. Thu s Y (l)  (posi
tion) w ill be entered as zero. Likew ise 
Y(2) (velocity) w ill be entered as zero. 
In less than a m inute the printer will 
begin printing the results.

O ne im portant item  should be m en
tioned concerning the graphs of Y (l) 
and Y(2). Except in special cases, these 
two graphs are not superim posable, for 
tw o reasons. First, the values Y (l)  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  w ill not be plotted at the same 
location  on the paper.

As m entioned earlier, many ordinary 
differential equations are difficult to 
solve and do not yield a solution in a 
closed form . T he above exam ple, how 
ever, is easily solved and does yield a 
solution in a closed form . W ithout 
show ing the interm ediate steps, the 
particular solution to equation 5, given 
the in itia l conditions, is as follow s:

1 -  'Ax / V T  \
Y(1) =  —  e sin f  —  x )  +

V T  \ 2 J

-  'A x  /  V s "  .
co s  (  —— x ) -  cos(x)

Using this closed form of Y (l) , I 
have calculated Y (l)  at various points 
along the sam e X -interval specified in 
the sam ple run above. T able 2 com 
pares the values o f Y (l)  attained by 
using both m ethods. In addition, the er
ror introduced by using the fourth- 
order Runge-Kutta m ethod has been 
calculated to  four significant digits.

% ERROR =  100 • (YR -  YC)/YC 

where,

YR =  Y(1) ca lcu la ted  by Runge-Kutta  
m ethod

YC =  Y(1) ca lcu la ted  by c losed form

T able 2 dem onstrates that the 
fourth-order Runge-Kutta method for 
solution of ordinary differential yields

very accurate results, w ith  m in im al ef
fort. For those interested in the deriva
tion of th is method, the references 
listed below should be consulted.

References
1. B. Carnahan, H.A. Luther, and J.O . 

W ilkes, A pplied  N u m erica l M ethods, 
W iley, New York, 1969.

2 . W .E. Boyce and R .C . D iPrim a, 
E lem en ta ry  D iffe r en tia l E qu a tion s , 
W iley, New Y ork, 1977.

JMCftO

A n  Apple™ + a card reader +

=  the answer fo r  

test scoring! 1

S C O R E in te r fa c e s  y o u r  A p p le  w ith  a n y  o f th re e  c a rd  re a d e rs  
(C h a ts w o rth , H E i, o r  S ca n  tro n ™ ) to  p e rm it t ru ly  a u to m a te d  te s t  s c o r in g .

F ea tu res :
•  Complete test s ta tis tics  and frequency d is tribu tions
• Comprehensive item analysis
•  Individualized student feedback
• Cum ulative record keeping (gradebook) capab ilities
•  Input from card reader, file , o r keyboard
• Extraordinary ed iting capabilities
• Easy to  use, menu-driven routines
• Fast, machine-language processing
• Com plete docum entation in plain English

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

Scientific Software Associates, Ltd.
P.O. B ox 208 • W a u s a u , W l 54401 •  (715) 845-2066

Dealer inquiries in viled.
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DOS FOR AIM-65; $499°° 
COMPLETE !

INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS! 
MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY. 
NEW BYTE-DOS DISC OPERATING SYSTEM. 
153K BYTES ON-LINE. INEXPENSIVELY!

BYTE-DOS COMMANDS

•  FORMAT - Prepares New Disc
•  BAD SECTOR SCAN - QC's Disc

•  DUMP - R A M  F ile to  Disc
•  LOAD - Disc F ile to  Ram
•  LIST - Prints Disc File Names

•  ERASE - E lim ina te  a File
•  UNERASE - F ile Recovery
•  RENAME - Rename a File

•  COPY - Copy 1 File
•  TRANSFER - Copy C om plete Disc

•  KOMPRESS - O ptim izes Disc Space

A N D  M O R E !

IT 'S  E A S Y  A N D  F U N  TO USE!

BYTE M I C R O S Y S T E M S
C O R P O R A T I O N  

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

*  BYTE-D O S OPERATES W ITH  THE A IM -6 5  M O N ITO R , 
BASIC , ASSEM BLER, E D ITO R , P L /6 5  A N D  FORTH. 
ACCESS IS  THRO UG H PR O G R AM  I/O  A N D  F1-F3 KEYS. 
BYTE-DO S SUPPORTS ONE OR TWO 5Va" OR 8 "  
FLOPPYS!

•  BYTE-DO S $499  SYSTEM IN C LU D E S  DISC CON
T R O LLE R  CARD, TEAC FD-50A DISC D R IV E  (153K  
FO R M A T T E D  BYTES), BYTE-DO S SOFTW ARE SYSTEM, 
CABLES, CONNECTORS, M A N U A LS . CO M PLETE! JUST  
PLUG  IT  TOGETHER A N D  USE!

A IM -6 5  is  a  tr a d e m a r k  o f  R o c k w e ll  In te rn a t io n a l

SEND ME THE FULL STORY!

N a m e ^ ___________________________

C om pany___________________________________

Address---------------------------------------------------------

C ity _________________ State_______ Z ip _______

□  home
T elephone-----------------------------------  □  w o rk

□  I ow n an A IM -6 5 .

□  I'm  th in k in g  o f buy ing  an A IM -6 5 .

□  Send fu ll BYTE-DO S Data.
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®Uersalllriter & APPLE II:
The Keys to Unlimited Graphics

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

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

GRAPHICS SOFTWARE
Easily the most capab le  and  com
plete graphics software for the home 
com puter available. Fast fill drawings 
in 1(30 colors. All text in five sizes, 
com pile and display shapes, edit, 
move and  much morel

EZ Port Will solve Your 
Came I/O 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 I/O? 
First, you have to  remove whatever is 
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 I/O. Then you 
replace the computer cover and what
ever was on fop of the Apple.

After all this, you find that you can’t 
run the program because the I/O 
device is plugged in backwards or is 
'off by a pin’.

S o u n d  fa m ilia r?

EZ PORT CAME 
I/O EXTENDER 
FOR APPLE II

WHAT IS EZ PORT?
EZ Port is a specially designed exten
sion unit for the Apple game I/O port. 
It’s a board with a socket and a two 
foot long cable which plugs into the 
internal I/O 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 II socket 
(Zl P=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, 
so all the connectors w ill last longer, 
loo!

EZ PORT MAKES CAME I/O 
CHANCES CONVENIENT, 

QUICK & SAFE.

S u g g e s te d  p r ic e  $ 2 4 .9 5
Ask your local computer retailer for 
EZ Port, or contact:

VersaCom puting, Inc.
35 4 1  O ld C o ne jo  Rd. S u ite  1 0 4  

N e w b u ry  P ark , C A  9 1 3 2 0  
(8 0 5 ) 4 9 8 - 1 9 5 6

Dealers inquiries welcome.
A p p le  a n d  A p p le  II a re  re g is te re d  tra d e m a rk s  
o f A p p le  C o m p u te r, Inc.

Z IP  D IP  is  a  t ra d e m a rk  o f  T e x to o l P ro d u c ts . Inc.

Uersa Computing,Inc.
3541 Old Conejo Road, Suite 104 

Newbury Park, CA. 91320 (8 0 5 )4 9 8 -1 9 5 6
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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. M uller 
331 M ackay Ave. 
Ventura, C alifo rn ia  93004

T echnical literature today is crowded 
w ith undocum ented correction coeffi
cien ts or "fly w h eel fa c to rs ."  They  are 
the interface betw een theory and the 
real world. If they were easily under
standable, then they would be logically 
derived with an appropriate explanation.

T h e  problem  facing scien tific  pro
gram m ers is the reduction o f such em 
pirical data to a readily usable m athe
m atica l fu nction. M any graphs or 
tables that appear in the literature are 
resolved by using the standard tech
niques of analytical geom etry and 
sta tistics . But there are som e which 
w ill m ake you a candidate for the rub
ber room . Fortunately, there is a 
m athem atical tool called the Legrange 
interpolating polynomial w hich can be 
used to approxim ate even the m ost 
bizarre-looking functions. It is a  tech
nique that requires less than IK  of 
m em ory, yet w ill produce surprisingly 
accurate results.

T h e  Legrange polynom ial is based 
on the idea that by know ing the coor
d inates of n  num ber of points, you can 
deduce the coefficients of a polynomial 
of n-1 degree w hich m u st pass through 
those coordinates. T hat polynomial can 
then be used to estim ate the value of 
the function between the known points.

U se of the Legrange polynom ial can 
be illustrated  by the interpolation of 
the sine function  of any angle betw een
0  and 9 0  degrees, given the actual sines

for ju st four angles. O f course this 
technique w ill w ork w ith any set of 
data and is not lim ited to the approx
im ation o f trigonom etric functions. For 
th is exam ple, assum e you know only 
the following:

Degrees (x) Sine (y)

0.0
30 .0
60 .0  
90 .0

0.0
0.5
0 .866025
1.0

For any other angle,'designated x ', 
the sine function for that angle, 
designated y', can be estim ated using 
the Legrange polynom ial as follow s:

y' = y ,  L ,  + y 2 L2 +  y 3 L 3 +  ... y n L n

In th is case: '

Xi =  0 .0
x2 =  3 0 .0  
x3 = 60 .0  
x„ =  90 .0

y, =  0 .0  
y2 =  0 .5  
y3 = 0 .866025  
y4 =  1.0

A m ore concise way to define the 
value of Li uses the product sign I I 
as follow s:

Li =
J T  (x ' ~ xj>

1 = 1

( * j  ( X j - X j )

For th is exam ple, we w ill find the 
interpolated value o f the sine of 45 
degrees. Thus, x ' =  45 .0 .

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

Thu s to arrive at a value for y ':

y ’ =  0 ( - 0 .0 6 2 5 )  +  .5 (.5625) + 
.866025 (.5625) +  1 ( - 0 .0 6 2 5 )

y’ =  0 .7059

T h e  actual value for the sine of 45 
degrees is given in  m ost references 
as 0 .7 0 7 1 , giving an error o f 0 .0 0 1 2  on 
the interpolated value. T h e  sine value 
for other angles could be sim ilarly 
estim ated.

Listing 1 is a BASIC program w hich 
autom ates the Legrange technique. The 
program was originally w ritten for an 
OSI Superboard, but should run on any 
BASIC system  w ith only m inor m odifi
cations. T he m axim um  num ber of 
know n coordinates that can be entered 
into  the program is arbitrarily set at 25, 
but m ore can be accom m odated by 
changing the dim ensioned size of the X

F igu re  1

L , -
( x ' - x 2) | x ' - X 3) | x ' - x „ ] (45 -30 ) (45 -60 ) (45-90)

- 0 .0 6 2 5*-'1
(X i X2I (x , — x 3) (x , — x 4) ( 0 -3 0 ) ( 0 -6 0 ) ( 0 -90)

I .  -
( x ' - x , ) | x ' - x 3) (x ' - x „ ) (45 - 0) (45-60) (45 -90 )

0 .5 6 2 5-Lj2
(x2 — X,) (X 2 - X 3) (x2 - X „ ) (3 0 - 0 ) (30 -60 ) (30 -90 )

T ,  -
( x ' - x , ) ( x ' - X 2) (x ' — x 4) (45 - 0) (45 -30 ) (45-90)

0 .5 6 2 5
(X 3 - X l ) CJX1j*

(X3 - X 4) (60 - 0) (60 -3 0 ) (60-90)

T . -
( x ’ - X , ) | x ' - X 2) ( x ' - x 4) (45 - 0) (45 -30 ) (45-60)

- 0 .0 6 2 5i-»4
(X j — x , l | x 4 - x 2) ( X 4 - X 3) (90-  0 ) (90 -30 ) (90-60)
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and Y strings, and by changing the 
" T O "  value in the data entry loop. The 
program in listing 1 consum es 930 
bytes, and w ill run in about 12 seconds 
on the 6502-based Superboard w hen 25 
data points are used.

T h e  program first queries for the x,y 
coordinates of the known points. Any 
num ber o f pairs up to 25 m ay be 
entered. T o  get out of the data entry 
routine, sim ply input END, END in 
response to the query. T he 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 w ill ex it the 
program. T o  change or add data points, 
the program m ust be run from scratch. 
T he results of running the sine inter
polation exam ple are shown in the 
sam ple run.

There are a few guidelines to follow  
for best results. It is essential to under
stand that the program generates a 
polynom ial that w ill exactly  intersect 
only the given points. T h e  assum ption 
is that the interpolated points w ill 
closely (but not exactly) fit  the curve of 
the unknow n function. W hen using the

program to em ulate a graphical fly
w heel factor, it is best to plot a few in 
terpolated points on the sam e graph to 
see how w ell the program is predicting 
the actual values. You may need to ad
just the data points to achieve a more 
precise fit. T he more rapidly the instan
taneous slope of a function changes, 
the greater the num ber of data points 
needed to obtain a good interpolation.

T ake a piece of graph paper and 
draw a sm ooth continuous function, 
freehand. (Only one value of y for each 
x ; no fair doubling the curve back on 
itself!) T ak e  about four coordinates 
spaced equally along the curve and 
enter them  into  the program. T he inter
polations for interm ediate values w ill 
surprise you w ith their accuracy.

T h is program is intended only to 
dem onstrate 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 statem ents. 
There are intriguing possibilities for 
system s w ith  advanced graphics. Also, 
integrals and roots may be estim ated 
for functions where there are only a few 
known data points.

Sample Run

RUN

LEGRANGE POLYNOM IAL

ENTER X 1 , Y  1
0,0
ENTER X 2 , Y  2
3 0 .. 5
ENTER X 3 , Y  3
60 ..866025  
ENTER X 4 , Y 4 
90,1
ENTER X 5 , Y  5 
END, END 
ENTER X ' 45

Y ' =  0 .705889

RUN AGAIN OR EXIT? R

EN TER X ’ 25

Y' = 0 .423322

RUN  AGAIN OR EXIT? E 
END

Gosub International, Inc.
GOSUB’S MX80/70 Friction Feed K it $49.95 ppd

U s e  In e x p e n s iv e  R o ll P a p e r  •  
D o e s  N o t A f fe c t  P in - fe e d  U s e  •  

PRINTERS PRINTERS
EPSON MX100...J825 ppd

•  U s e  S in g le  S h e e t  P a p e r
•  U s e  Y o u r  O w n  L e tte rh e a d

PRINTERS 
EPSON MX80...S545 ppd

THE PRINTER STAND .................................................. 529.95
SAVE MONEY AND SPACE— Holds almost any printer that uses 
9'/2"-size paper or lorms. Made from ’A "  acrylic, allows 3" of paper 
or forms to be stacked under printer. Great for use with bottom load 
printers! Fits MX80/70-Microline 80's BASE 2-850 Bytewriter-1 and 
many more!

AUTHORIZED DEALERS FOR THE GOSUB FRICTION FEED KIT 
USA—A lp ine  C om puter Center, 2526 S. Alpine Rd.. Rockford, III. 
61108, (815) 229-0200: OMEGA M icros, 3819 West Michigan St.. 
Milwaukee, Wl 53208, (414) 933-6088: EXATRON: 181 Commercial 
St., Sunnyvale, CA 94086, (800) 538-8559/CA. (408) 737-7111. 
CANADA— M icrow est D lst. Ltd., 1940 Larson Rd., North Van
couver, B.C., Canada V7M 2Z8, (604) 988-9998 or 988-6877. 
AUSTRALIA— Com puter Campus Pty. Ltd., 11 Rundle Street, Kent 
Town, South Australia, 5067, ph. 08.424826, telex 88156.

STRATEGY SIMULATIONS FOR THE TRS-80
MERCENARY FORCE
Command a mercenary army. 
Decide the number of men, 
type of weapons, armor, air 
support, medical aid and 
transports. Battle the enemy 
in jungles, underwater, on 
moons and in space.
(1-4 players)
TRS-80 L2 /1 6 K ............... $16.95

SPACE MERCHANT
Build an Empire in the stars. 
Choose your cargo, means of 
shipping, and security. Risk 
pirates, ion storms, engine 
failure and other hazards 
while you try to become a 
Space Merchant.
(1-6 players)
TRS-80 L2 /16K ................. $9.95

80 SPACE RAIDERS 
Starship Simulator and Combat Game 

This is the most realistic combat space simulation available for any 
computer system anywhere! Operator is placed in a rapidly moving 
ship looking out through a window into the depths of space. 
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 
time Accurate celestial navigation using both XYZ and spherical 
coordinates! Comment from Aug. '81 80 Microcomputing: "May be the 
ultimate Star Trek-type game and, possibly, the most complex micro
computer game ever attempted"! Fast action graphics never stop! 
Model 1/Level 2/16K *24.95

SOFTWARE
Software fo r the VIC 20 and Color Com puter 

SPACE MERCHANT—See Stragegy Simulations for the TRS-80 
WARRIOR— Head to head combat in a game where you and your op
ponent are the rulers of warring city-states, each trying to destroy the 
other. You decide how many of your population will be warriors, 
farmers, factor workers, and scholars. *9.95

YAHTZEEI
GAME PACK #1 Quarter Horse and Yahtzee 
GAME PACK #3 Warrior and Space Merchant

*10.95
*14.95
*14.95

Kansas residents add 3% sales tax 
All prices subject to change without notice 

FREE CATALOG UPON REQUEST 
(TRS-80 is a trademark ot Tandy Corp.)

Dealer Inquiries Invited 
SEND CHECK OR MONEY ORDER

Gosub In t'l., Inc. 
501 E. Pawnee, Suite 430 

W ichita , KS 67211 
(316) 265-9859

GOSUB International (New England Division) 
P.O. Box 2566 

Framingham, MA 01701
(add 5%  sales tax)

GOSUB 
P.O Box 275 
W ichita , KS 67201 
(316) 265-9992
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WHEN DID WE ORDER IT? 

WHERE IS IT  LOCATED? 

HOW M ANY DID WE BUILD? 

WHAT IS MY INVENTORY WORTH? 

WHAT ARE MY PRODUCTION COSTS?

Listing 1

1 0  HE!" * * * * *  LEGRANGE INTERPOLATING POLYNOMIAL * * * *  

20  HEM * * * * *  BY PAUL H. KULT-ER -  JULY 1 9 8 1  * * * *

30 DXK X ( 2 5 ) , Y ( 2 5 )

40  N=0 

50  PRINT

60  PRINT" LEGRANGE POLYNOMIAL"

7 0  PRINT 

80  FOR 1=1 TO 25 

90  PRINT" ENTER X " ; I ; " , " ; " Y " ; I  

1 0 0  INPUT XS.Y3 

1 1 0  IP  XS="END" THEN 160  

1 2 0  X(I)=VAL(X8)

1 3 0  Y(I)=VAL(Y$)

1 4 0  N=N+1 

1 5 0  NEXT I  

1 6 0  PRINT 

1 7 0  PRINT

1 8 0  INFOT" ENTER X , n 5XP 

1 9 0  F=0

2 0 0  FOR 1=1 TO N 

2 10  S=1 

2 2 0  D=1

2 3 0  FOR J= 1  TO N 

2 4 0  I F  J = I  THEN 270  

2 50  S = S * ( X P - X ( J ) )

2 60  D = D * ( X ( I ) - X ( J ) )

2 70  NEXT J

2 80  L=S/D

2 90 F = F + ( Y ( I ) * L )

300 NEXT I

310 FOR 1=1 TO 5

3 20  PRINT

3 30 NEXT I

3 40  PRINT" Y* = " ; F

3 50  PRINT

360 PRINT

370 INPUT "RUN AGAIN OR E X IT " ;C 8

380 I F  C8="R" TEEN 160

390 I F  CS="E" THEN 410

400  GOTO 350

410  END

N o te :  VAL(XS) c o n v e r t s  th e  s t r i n g  v a r i a b l e  X3 t o  i t s
n u m e r ic a l  v a lu e

JUCftO

ANSWER THESE QUESTIONS 
AND MORE 

WITH 

KEYSTONE DATA'S 

INVENTORY M ANAGEM ENT SYSTEM

B IL L  O F M A T E R IA L S  PROCESSING 

A U T O M A T IC  OR M A N U A L  R E O R D E R IN G  

R E V IE W  OF D A IL Y  A C T IV IT Y  

M A T E R IA L  &  LA B O R  CO STIN G  

D IS T R IB U T E D  PROCESSING C A P A B IL IT Y  

REM O TE S IT E  C O M M U N IC A T IO N S  

L IN E  ITE M  CROSS R E FE R E N C E  BY -  

A S S E M B LY  

V E N D O R  
P A R T  TYPE 

C O M P R E H EN SIV E  USER 'S  M A N U A L

A V A ILA B LE  FOR 

HD E DISK SYSTEMS

CONTACT -

EY5TQNE
DATA CONSULTANTS. INC.

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

717-848-5666

MEMBER:
Y o rk  Area Chamber o f Commerce
National Federation Independent Businesses (N.F.I.B.!
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SIIM(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 M orris 
3200 W ashington 
M idland, M ichigan 48640

Nearly every BASIC interpreter has 
built-in  trigonom etric functions. A 
sim ple call, Z  =  SIN  (X), m agically pro
duces the sin e of the angle X . T h is 
function  is very useful in plotting in
tricate  patterns and in  games for find
ing the trajectory of phasers, rockets, 
bom bs, and the like . T h is  article  probes 
the algorithm  used by M icrosoft BASIC 
to  calculate the sine function. A way to 
increase the speed of the sine routine is 
suggested if som e loss o f accuracy can 
be tolerated.

Before we look a t the programming, 
we m ust understand the m athem atics. 
T he sine of X  is defined by an infinite 
series expansion.

V 3  V 5  V 7  Y 9

SIN (X) =  X -  —  +  —  -  —  +  —
3  I 5  ! 7 I 9 !

to  in fin ity

T h is equation is valid for all values of 
X , but the equation has an infinite 
num ber of term s. It is difficult, even for 
a com puter, to add up all the term s. 
Any desired accuracy can be obtained if 
enough term s in  the series are used. 
How m any term s are enough? T he 
answ er depends on the magnitude o f X. 
T he series converges quickly  for sm all 
values of X , but m ore slow ly as X 
becom es larger. If X  <  <  1, then X to a 
positive power rapidly becom es vanish
ingly sm all. For exam ple if X  = 0 .1 ,

then X 3 =  .001 and Xs =  .00001 . All 
the term s except the first can be 
ignored, leaving

SIN (X) =  X

T h is sim plest approxim ation begins to 
fail as X  is increased above .4 . T he 
follow ing table show s the actual values 
of sine for sm all X.

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

If X  = 1, then in the series expan
sion all the term s X " =  1. However, 
each higher order term  is becom ing 
sm aller due to the N! in the denom ina
tor. In the 5th  term , 9! = 36 2 8 8 0  so 
that th is term  adds 1/9! = .0000027  to 
the sine. Higher order term s can cer
tainly be ignored.

If X  >  >  1, then the X " in the 
n u m e ra to rs  can  a lso  be larg e. If 
X  =  10, then the 5 th  term  becom es
1 ,000 ,000 ,000/ 362880  and beyond the 
ability  of m y pocket calculator to carry 
enough s ig n ifica n t d ecim al p laces. 
Eventually the N! in the denom inator 
w ill be greater than the X n in the 
num erator and any further term s w ill 
becom e insignificant. However, every 
term  in the sum  m ust be calculated to 
be accurate to as many decim al places 
as you w ish in the final sine value. For 
large values of X , this becom es im 
possible in a practical sense.

Since the sine is a periodic function, 
several tricks are used to shorten the 
am ount of calculation involved. Large 
values of X  can be avoided by using the 
trigonom etric identity SIN (X + 2n) = 
SIN (X). T h at is, any angle greater than 
one revolution can be reduced by 
m ultiples of 2n w ithout affecting the 
sine. Thu s the argument X can always 
be reduced to less than 6 .28  or In . 
Using the additional relationship SIN 
(X) = SIN (n/2 - X )  the argument can 
be further reduced to -  n/2 <  X <  n/2.

Thu s the sine o f any angle can be ex
pressed as the sine o f an angle betw een
-  90° and 90°. Since X m ust alw ays 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 term s 
of the infinite series.

T h e  form of the sine equation given 
above is fine for hum an use, but a little  
rearranging is necessary for an efficient 
com puter routine. First a change in var
iables is made by substituting Y = 
X/2n.

SIN (X) =  2 7t Y — + (§_2_Y)5
3 I 5  !

-  (2  «  Y)7 +  (2 w Y)9 
7 ! 9!

T hen, substituting the num erical value 
for rt and evaluating the factorials gives

SIN (X) =  A*Y +  B *Y 3 +  C *Y 5 +  
D *Y7 +  E *Y 9

A =  6.2831
B =  - 4 1 .3 4 1 7  
C =  81 .6052
D =  - 7 6 .7 0 5 8  
E =  42 .05869

Again, for the benefit o f the com puter, 
the equation is rearranged to give

SIN(X) =  Y (A + Y2 (B +  Y2 (C +  Y2 
(D +  Y2 (E)))))

T h is rather strange equation is very 
neatly solved by a programming loop. 
Starting w ith the innerm ost value E, 
the next term  is alw ays found by m u lti
plying by Y2 and adding the next con 
stant. T h is procedure is repeated for as 
m any term s in the series as are desired. 
T h e  final step is  to m ultiply by Y.

Follow ing is a  BASIC program to 
calculate the sin e of an angle by the 
logic described above. T he value found
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Table 1

Num ber of Term s in  Equation

(X) 5 4 3 2 1

.1 .09983 .09983 .09983 .09983 .1000

.4 .38942 .38942 .38942 .38933 .4000

.8 .71736 .71736 .71740 .71467 .8000
1.2 .93204 .93203 .93274 .91200 1.200
1.5 .99749 .99740 1.00078 .9375 1.500

is compared to  your built-in  sine 
routine. T h e  tw o should be identical.

Lines 60 to 110 divide the argument 
by In  and take the fractional part of the 
answer. T h is  reduces the angle to less 
than one revolution. Lines 120 to 220 
reduce the angle to betw een -  90° and 
+ 90°. T h e  reduced argument is stored 
in A4 w hile its square is stored in A8. 
L ines 260  to 3 5 0  add up the term s of 
the series expansion. T he num ber of 
term s added is controlled by the 
variable B l .

W ith som e sacrifice in accuracy, the 
sine routine can be quickened by com 
puting fewer term s in the series. In the 
BASIC program this is done by changing 
the loop counter from " 4 ” to " 3 ' '  and 
d eleting  the n e x t p iece of data 
(39 .7109). T he loop counter can be 
decreased to 2 and then to 1 w ith fur
ther loss of accuracy. Table 1 was 
generated using from  one to five term s 
in the sine equation.

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

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

T h e  BASIC program follow s exactly 
the sam e logic as the m achine sine 
routine in O SI ROM  BASIC. T he 
variables A1 and A2 correspond to the 
primary and secondary floating point 
accum ulators. D ata m ust be moved to 
these registers before any m athem ati
cal operations can be done. Thu s the 
BASIC program is w ritten  in a rather 
strange fash ion  to  s im u la te  the 
m achine code. (Continued on page 28)

TRS-8OCOLOR
COMPUTER 
SOFTWARE

FORTH FOR THE TRS-80 COLOR COMPUTER DISK SYSTEM
T ry in g  to  g e t  c o n t ro l O* y o u r C o lo r  C o m p u te r? ?  T ire d  o f  t r a n s la t in g  H E X  to  d e c im a l? ?  
T ire d  o f  re m e m b e r in g  w h e re  th e  VDG  a n d  S A M  a re  a n d  h o w  to  p ro g ra m  th e m ? ?  W an t 
to  w r ite  m a c h in e  la n g u a g e  c o d e  w ith  a s s e m b ly  la n g u a g e  m n e m o n ic s  in s te a d  o f 
P O K E S ??
W a n t to  w r ite  p ro g ra m s  in  h a lf  th e  tim e '’ ? W a n t to  w r ite  lo ts  o f  s m a ll p ie c e s  o f  c o d e  
th a t y o u  c a n  p u t to g e th e r  in  s e c o n d s  to  d o  B IG  JO B S ???  W a n t a la n g u a g e  th a t is  at 
le a s t 5  to  10 t im e s  fa s te r  th a n  B A S IC ? ? ?  W a n t to  le a rn  e v e ry th in g  th e re  is  to  k n o w  
a b o u t F O R T H , w i th  th e  b e s t m a n u a l on  th e  m a rk e t, in c lu d in g  lo ts  o f  e x a m p le s  o f 
FO R T H  a p p lic a t io n s ,  a n d  d e ta ile d  e x p la n a t io n s  o f  h o w  e v e ry th in g  w o rk s ? ?

FORTH
In c lu d e s  E d ito r , 680 9  A s s e m b le r . C A A Q R  
S tr in g  F u n c t io n s . D is k  D a ta  F i le  v U U * ' 3  
O p e ra tio n s  a n d  M u c h  M u c h  M o re 1 w  w

T H E  C O L O R  T O O L K IT
U til ity  and D ia g n o s tic  D isk  P rog ram s by  D ick  B a rth o lo m e w

T h e  C O L O R  T o o lk it  is  a s e t  o f  D is k  d ia g n o s t ic s  a n d  D is k  u t i l i t ie s  lo r  th e  TR S -80 C o lo r 
C o m p u te r  D is k  S ys te m , D ic k  B a r th o lo m e w , w e ll k n o w n  fo r  h is  u t i l i t y  p ro g ra m s  fo r 
F L E X  s y s te m s , h a s  c re a te d  a p a c k a g e  o f  in v a lu a b le  to o ls  fo r  th e  s e r io u s  p ro g ra m m e r 
T h e se  in c lu d e : R e a d in g  F LE X  d is k s .  W r it in g  F LE X  d is k s . R e p a ir in g  R a d io  S h a ck  
d is k s .  E x te n d e d  d ire c to ry ,  a n d  m a n y , m a n y  m ore .

PRICE ONLY $49.95 on RS disk.
U S A  A D D  $2.00 FO R  S T A N D A R D  UPS S H IP P IN G  & H A N D L IN G

F O R E IG N  O R D E R S  A D D  1 0 %  S U R F A C E . 20°/c A IR M A IL  ________

F R A N K  H O G G  
L A B O R A T O R Y

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

PRINT ][
THE ULTIMATE PR IN T  STATEM ENT 

FO R  TH E  A P P L E  II CO M PUTER.

Standard Apple Output PRINT ][ Output
$1234.56 $1234.56
$12 $ 12.00
$1.9 $ 1.90
$.75 $ .75
$765 $ 765.00

Print I  
(without Print It)

Print §1
(Field Width 8 with
2  decim al places.)

□  Updates Applesoft PRINT to  accept:
•  User-specified print formatting.
•  X, Y cursor positioning.

□  Simplifies tabular displays.
□  Transparent to  user— not affected by re-booting.

IF  Y O UR TIM E IS W O R TH  M ON EY, 
TH EN YO U NEED P R IN T  ][.

Available at your local dealer for S24.95 o r w rite  to: 
Computer Systems Design

2139 Jackson Blvd.
Rapid City, SD 57701 'T7/PTr=Ir^V

,605)34,-3662 X 5 G I

VISA

I
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Not Just Software 
Dut The 
Company 
Behind I t . ..

O

INDUSTRY PIO N EERS
Southwestern Dora Systems has b e e n  o 
p ion ee r in producing innovative  software 
for the A pp le  II since its inception in the 
la te 1970's w hen they entered the software 
m arke tp la ce  w ith  the in troduction o f 
Roger W agner’s APPLE-DOC and  THE 
CORRESPONDENT. M ounting  sales and 
interest contributed to  the company's expan
sion including a  tru ly professional staff, 
com b in ing  qu a lity  and  re liab ility  w ith  both 
producr and  support pe rpe tua ting  their 
special insight in to  rea liz ing and  satisfying 
consum er needs.

From the  outset, they established a  MONEY- 
BACK GUARANTEE as ev idence  o f  their 
dedication to  supplying only the finest quality 
products a va ila b le . Software o f such un
com prom is ing  qua lity  becam e the corner
stone fo r the ir success and  is the  reason for 
their recognition as an industry leader today.

SO FTW A R E SPECIALISTS

M in im a l scrutiny w ill reveal SDS software to  
b e  the  ripest, ju iciest fru it on the proverb ia l 
a p p le  softw are tree. Succulent appetizers 
like A.C.E., Z-TERM, APPLE-DOC, ASCII EXPRESS 
and  LISTMASTER have  a lrea dy  established 
SDS as the UTILITY AND COMMUNICATIONS 
SOFTWARE SPECIALISTS! Dut that's on ly  the 
beg inn ing ! SDS is bursting or the  seams w ith 
a  b u m p e r crop o f qu a lity  software just 
recently m a d e  a va ila b le ! They're sensa
tional! Have a  byte  of:

ASCII EXPRESS -  The Professional: The
advanced  version o f the  classic com 
m unications package.

THE ROUTINE MACHINE: Allows anyone to  
put m ach ine la ng u a g e  in their Applesoft 
program s.

DOUDLETIME PRINTER: Print files w h ile  
sim ultaneously running an o the r program .

MUNCH-A-BUG: Easily d e  bug  m ach ine 
la ng uag e  programs.

MERLIN: A fu ll fea tu red  6 5 0 2  m acro 
assembler.

UNIVERSAL GRAPHICS: N ow  you can print 
any Hi-Res im a g e  o n  alm ost a n y  printer.

FINANCIAL MANAGEMENT SYSTEM II: The best 
h o m e  and  sm all business accounting 
package  ava ilab le .

NORAD: A  fast m oving Hi-Res arcade gom e.

These recent releases nor o n ly  include 
superior urility and communications software 
bur illustrate rhe SDS advance inro the 
business and  educarion com p u te r go m e  
fields. The fu ll line  o f SDS products are p ro 
fessionally and  attractive ly packaged  and 
should be available to  rhe retail customer for 
inspecrion through your local dealer, or wrire 
to  SDS for your com p le m e n ta ry  producr 
gu ide. Dealers should con tact Joanne 
Johnson regard ing p rom oriono l m aterials 
and  software somplers.

THE PEO PLE

SDS is m ore rhan just a lisr o f products though. 
Ir's rhe p e o p le  rhar m o ke  rhe d ifference. 
Together, rhe entire sraff a t SDS w ill continue 
to  o ffe r you, rhe software user, rhe highest 
qua lity  producr ava ilab le .

ROGER WAGNER, founder and  president of 
Southwestern Dora Systems, is a  person o f 
integrity and reputation, and has established 
himself os an authority in his field. In addition 
to  rhe successful program s he has ro his 
credir, he  is also au thor o f rhe high ly 
acclaim ed ASSEMBLY LINES articles in Sofralk, 
no w  a va ila b le  in conven ien t b o o k  form . A 
firm  be liever in qua lity  assurance, Roger 
stakes his repu ta tion  on eve ry  producr he 
endorses. Unless he is con fiden t o f its per
fo rm ance  and  certain th a t it is rhe best 
producr o f its kind ava ilab le , it w ill NOT carry 
rhe SDS nam e, shie ld ing borh  his com pany 
and  its customers from  rhe ted ium  invo lved 
w irh m arke ting  second class merchandise.

A ROGER WAGNER
5DS Founder 6  President, Author

B SDS products ore handsomely 
packaged, supported by exrensi' 
advertising and (C.) ore availabk 
from  retail software outlets 
nationwide.

D SDS personnel explore every asp< 
o f o  potentia l product's markerln 
prior ro m aking any publication 
commitments.

E O ffice Manager, Tom Burns revie 
a  software package for accuracy

i7 Vice President Joanne Johnson 
provides rhe personal rouch, I 
customers & dealers up ro dare 
rhe latest SDS projects.

Ir's rhe rorol involvem ent in every 
aspect o f the software industry t 
makes SDS unique.

DESIGN: DOUG WESTERKAMP/PHOTOGRAPHY: IAN CUMMINGS
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JOANNE JOHNSON, SDS vice president ond 
dea le r sales director handles a ll rhe com 
pany's m arke ting  activities a n d  does a 
marvelous job . She has an excellent rapport 
w ith  dealers na tion w id e  and  she's always 
searching fo r innova tive  m ethods o f 
increasing the ir re ta il sales. Suggestions are 
always w e lcom e , so d ro p  her a  line o r g ive  
a  call today!

TOM BURNS is Southwestern Data System's 
technical w rite r and  softw are acquisition 
m anager. Tom keeps authors in fo rm ed  
a b o u t latest deve lopm ents, a n d  also is 
continually looking for high quality packages 
ro o d d  ro  the SDS producr line.

JERRY BURNS provides fu ll r im e technical 
support ro bo th  dealers and  users o f SDS 
software. Jerry a lso supervises production 
schedules and  qua lity  conrrol, a llow in g  SDS 
ro qu ickly fill any order, la rge o r small.

Author's Corner
IF YOU HAVE WRITTEN A 
PROGRAM WORTH PUBLISHING, 
READ THIS!

Southwestern Data Systems, on industry 
pioneer in innovative software for rhe Apple 
II, is always look ing  for aurhors. There are 
no lim ita tions on rhe size or type  o f software 
you con subm it — utiliries, com m unica tion , 
business, education , or gam es — rhe on ly  
requ irem en t is rhar it must m e e t rhe qua lity  
standards which typify a ll SDS products. When 
you  jo in  rhe SDS ream , you  g e t rhe benefirs 
o f o  professional support staff experienced 
in providing all you need ro ger your program  
ro m arker. Here are som e o f rhe ways w e  
h e lp  you:

Technical P rogram m ing Assistance
•  Unique Copy Protection W ith Lim ited 

Backups
Successful M arketing Strategies 
Assistance in W riting the M anual 
Professional Product Artwork 

« Q ua lify  N a tionw ide  Advertising 
« Superior Packaging
•  N ational Distribution
•  Highest Royalties Paid M onth ly
•  Customer Service Support

This is rhe opportunity you hove been w aiting 
for, a  chance to  m arker your p ro g ra m  w ith 
rhe finest publisher in the software industry. 
Let Southwestern Dora Systems’ repurarion 
and proven trock record for success g o  ro work 
fo r you. If you  rhink you  hove w h a t w e 
w a n t — a  un ique and  distinctive software 
package  — p lease call o r w rite  us today!

W e're look ing  fo rw ard  to  m ee tin g  you!
Srop by and  see us a t rhe 7th Annual West 
Coast Fair in San Francisco!

10159-1 Mission Gorge Road • Santee, C alifornia 92071 •  Telephone: 7 1 4 /5 6 2 -3 6 7 0



(C o n tin u e d  from  page 2 5 )

T h e  variables A4, A8 and B1 repre
sent page zero addresses. T he m achine 
code is stored in ROM  starting at 
$B C 03 , and the data table begins at 
SB C 7C . T he data is stored in four-byte 
floating point form at (except for the 
loop counter " 4 " ) .  T h e  data table can 
be read by using the follow ing trick: 
Cold start BASIC and in im m ediate 
mode enter AA = 1. T h en  jump to the 
m onitor and look a t the hex data stored 
at $0303  and beyond. You w ill find

$0303 41 =  “ A "
$0304 41 =  " A "
$0305 81 This is the floating
$0306 00 po in t expression
$0307 00 fo r  1
$0308 00

T h e  first four bytes in the sin e data 
table at $B C 7C  are 83 4 9  O F D B . Put 
th is hex data in to  m em ory starting at 
$0305 . T h en  warm  start BASIC and 
PRIN T AA. T he value of AA is now 
6 .2 8319  or the first value in the data 
table o f the BASIC program. T h e  re
mainder of the data table can be decoded 
in a sim ilar fashion. Be careful of the 
single byte " 4 ” at $B C 84 . T h o se of you 
w ith  sharp eyes w ill note the value for 
" E ” from  the theoretical equation does 
not exactly  agree w ith the value in 
O SI's  data table (42 .0  vs. 39 .7 ).

JMCftO

1 0  REM SIN E  ROUTINE 
1 5  REM
2 0  REM BY EARL MORRIS 
2 5  REM 
3 0  CLEAR
4 0  INPUT "ARGUMENT FOR S I N E " ; A 1
5 0  PRINT S I N  ( A l ) ; s  REM USE INTERNAL SINE
6 0  A2 -  A1
7 0  READ A l :  REM GET 2 * P I
8 0  A l  = A2 / A l :  REM D IVID E BY 2 P I
9 0  A2 = A l
1 0 0  A l  = INT ( A l )
1 1 0  A l  -  A 2 -  A l :  REM TAKE FRACTIONAL PART
1 2 0  READ A 2 :  REM GET . 2 5
1 3 0  A l  ■ A2 -  A l
1 4 0  I F  A l  > = 0  THEN FLAG *■ 1
1 5 0  I F  F L  = 1 THEN 1 8 0
1 6 0  A l  = A l  +  . 5
1 7 0  I F  A l  < 0  THEN 1 9 0
1 8 0  A l  = -  A l
1 9 0  RESTORE :  READ A 2 :  READ A 2 :  REM USE . 2 5  AGAIN
2 0 0  A l  =  A l  + A2
2 1 0  I F  F L  = 1 THEN 2 3 0
2 2 0  A l  =  -  A l
2 3 0  A4 =  A l :  REM F I R S T  QUADRANT ARGUMENT 
2 4 0  A l  -  A l  *  A4
2 5 0  A8 -  A l :  REM ARGUMENT SQUARED 
2 6 0  READ B l :  REM TERMS IN S E R I E S  EXPANSION 
2 7 0  READ A 2 :  REM GET CO EFFICIENT 
2 8 0  A l  -  A l  *  A2
2 9 0  READ A 2 :  REM GET CO EFFICIENT 
3 0 0  A l  = A l  + A2
3 1 0  A2 «  A 8 :  REM GET ARG SQUARED
3 2 0  B l  = B l  -  1
3 3 0  I F  B l  < > 0  THEN 2 8 0
3 4 0  A2 =  A 4 : REM GET ARG
3 5 0  A l = A l  *  A2
3 6 0  PRINT A l :  REM PRINT CALCULATED SINE 
3 7 0  GOTO 10
3 8 0  DATA 6 . 2 8 3 1 8 5 , . 2 5 , 4 , 3 9 . 7 1 0 9 , - 7 6 . 5 7 5 , 8 1 . 6 0 2 2  
3 9 0  DATA - 4 1 . 3 4 1 7 , 6 . 2 8 3 1 8 5

W h y  d o  unnecessary  su rg ery  
on yo u r  A p p l e ?

S ooner 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 a  RAM chip, installing a strap, etc.

T he Ramex 16 RAM Board just plugs in. It’s 
simple, reliable, and does its own memory 

refresh, with no additional connections.

R un Pascal, Fortran, FP, INT and 
.other alternate languages, 56k 

CPM with a Z80 Softcara, increase 
usable memory for Visicalc by 16K.
The possibilities are endless. Do 
it with the finest, closed-track 
engraved, epoxy sealed, 16K

Apple and  Applesoft are  registered tradem arks o f  Apple 
Com puter, In c  Pascal Is  a registered tradem ark o f  th e Regents of 
th e 0 . o f  C.. San  D iego Visicalc is  a  registered tradem ark of 
Personal Softw are CPM is a registered tradem ark of Digital 
R esearch . In c  Z 80 is a  registered tradem ark o f  Zilos. Inc 
Softcard  is a  registered tradem ark o f  Microsoft

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

In spite of its quality, the Ramex 16 costs less 
than most other expansion boards— just 
$139-95. And it comes with a one year limited 

warranty, instead of the usual 90 days.

et the Ramex 16 from your local dealer, 
or order direct. Visa and Mastercard 

holders call toll-free, 1-800-835-2246.

O A /W
O/NAEGA AMCROWARE, INC.

222 SO. RIVERSIDE PLAZA 
CH IC AG O . IL 60606 

312-648-1944

* ^  Look, ma, 
no straps!



for fast development of fast, tight programs. ..

step beyond FORTH, to

RPL
High speed, low  m em ory requirements, 
and user-friendly developm ent tools 
are no longer m utua lly exclusive. 
Reverse Polish Language, a FORTH- 
like language now available for the 
PET and C B M  com puters, is faster 
than FO R TH , easier to  debug than 
BASIC , and m ore space-efficient than 
any o the r language know n, including 
assem bly language. H e re ’s what 
L o r e n  W r ig h t ,  M IC R O  magazine’s 
PET V et, says about it:

“ R P L  is  g e n e ra lly  fa s te r  
a n d  m o re  c o n s e rv a t iv e  o f  
m e m o ry  th a n  F O R T H  . . . 
R P L  w il l  s e rv e  w e ll  th e  
n e e d  fo r  a  la n g u a g e  th a t  
is  fa s te r  th a n  B A S IC  y e t  
e a s ie r  t o  p ro g ra m  th a n  
a s s e m b ly  la n g u a g e . T h e  
p a c k a g e  is  w e ll- th o u g h t-  
o u t a n d  w e ll-d o c u m e n te d .”

RPL uses the ord inary Com m odore 
BA S IC  screen ed ito r fo r program  en try  
and editing. And the full power of 
BASIC , in both im m ediate and p ro 
gram  modes, remains available to  the 
use r th ro u g h o u t a d e v e lo p m e n t 
session. The RPL C om pile r and Sym 
bolic Debugger reside in the top  8K 
o f m em ory, ready to  be invoked at 
any tim e, d irec tly  from  BASIC , via 
the com m ands “ com pile " and “ debug” . 
RPL source code is saved to  d isk or 
cassette just like BASIC  source, and 
is com piled m em ory-to-m em ory fo r 
qu ick  com pila tion tu rnaround and 
instant source accessibility. RPL sup
ports  separate com pila tion o f program  
m odules through the use o f the com 
p ile r ’s “ g loba l sym bo l”  fea tures, 
wh ich also pe rm it the development 
o f true  “ subroutine libraries” .

The  language itself is concise and 
stra igh tfo rw ard , m aking it m uch easier 
to  learn and m aster than m ost o ther 
com pute r languages. A  to ta l o f on ly 
47 special keyw ords and symbols 
p ro v id e  the fo llow ing  capab ilities :

•  Nestable, multi-line IF . . .  T H E N  . . .  
ELSE constructs.

•  Nestable FOR . . . N E X T  loops.
•  Nam ed subroutines and functions 

o f a rb itra ry  length.
•  C om pile-tim e constants and code 

O RG ability.

•  Full 16-bit integer arithm etic and 
logical manipulations.

•  Built-in character-string handling.
•  S ta c k -m a n a g e m e n t d ire c t iv e s  

including n-index, n-rotate.
•  G ET, IN P U T, and PRINT operators
•  Forw ard and backward symbolic 

re fe re n c e s , in c lu d in g  G O T O .
•  Easy access to  machine language.
•  Predefined arrays w ith numeric 

and/or string contents.
•  Local and global symbols.

. . . and much m ore. The 60-page RPL 
manual is clear and well-organized, 
m aking the language easy to  learn and 
easy to  use: L o re n  W r ig h t  says 
that “ th e  d o c u m e n ta t io n  is  a b o u t  
th e  b e s t 1 h a v e  e v e r  s e e n .”

The Samurai RPL Sym bolic Debugger 
is a screen-o rien ted , ob ject-leve l 
debug facility using a soft-key-driven 
com m and syntax fo r  ultra-ease o f use. 
Features included are:

•  Full v isib ility in to  both stacks at 
all times.

•  Single-stepping, w ith source-level 
next-step display.

•  B reakpointing in both auto-single- 
step and “ go”  modes.

•  Address specification using ex
pressions w ith symbols.

•  S tack-edit capability on both stacks.
•  Debugger video usage is trans

parent to  target program .
•  E x tra  ru n -tim e  e rro r-c h e c k in g  

during debugging only.

. . . and, o f course, m uch m ore. Here’s 
what R o b e r t  B a k e r , author o f the 
PET-pourri colum n in  Kilobaud M ic ro 
com puting, says about it:

“ R P L  o ffe rs  a n  u n b e a ta b le  
c o m b in a t io n  o f  s p e e d ,  
m e m o ry  s p a c e  e f f ic ie n c y ,  
a n d  e a s e  o f  u se . I t  is  w e ll-  
d e s i g n e d ,  w e l l - i m p l e 
m e n te d , a n d  w e l l-d o c u 
m e n te d , an d  i t  d e s e rv e s  
th e  s e r io u s  c o n s id e ra t io n  
o f  e v e ry  P E T /C B M  p r o 
g ra m m e r . T h e  S a m u ra i R P L  
S y m b o l ic  D e b u g g e r ,  in  
p a r t ic u la r ,  m u s t b e  s e e n  to  
be b e lie v e d .”

T he co m p ile r inc ludes a special 
o p tio n  m aking it  very  easy fo r 
you to  create “ execute-only”  object 
modules from  which all develop- 
m ent-utility software and m em ory 
allocations have been excluded. The 
price  you pay fo r the com pile r also 
includes an un lim ited license to  resell 
the RPL “ run-tim e lib ra ry ”  (not the 
com pile r) in con junction w ith  “ execute- 
on ly”  application object m odules o f 
your own.

The Samurai RPL C om pile r is now 
available at the special in troduc to ry  
price o f $49.95, w h ich includes the 
manual in a nice 3-ring b inder and 
F irs t Class postage w ith in  the con 
tinental U.S. Media supplied is o f top 
quality, and is not copy-protected 
(th is perm its you to  make backups 
fo r yourself w ithou t hassles). C om 
p ile r and debugger tog e the r are 
$ 8 0 .9 1 , c o m p le te . Manuals are 
available separately at $10.00 and 
$4.00, respectively, and will be credited 
tow ard  software purchase. Please 
specify machine type, m em ory size, 
R O M  v e rs io n , and  m ed ia  type  
(cassette, 4040, o r  8050 diskette) 
when ordering.

Order anytime, day or night, 
7 days a week
O u ts id e  F lo rida :

800- 327-8965
(ask fo r  ex t. 2)

W ith in  F lo rida : 305-782-9985

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

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

F or m ore  in fo rm a tion , o r  to  orc/er by  
check o r  m oney order, p lease write: 

SA M U R A I SOFTW ARE  
P.O. B ox  2902 

Pom pano Beach, FL 33062



SEC
Microcomputer

P C -8 0 0 1  A  3 2 K  C o m p u te r .....................................................C A L L
P C -8 0 1 2 A  I / O  U n it  w / 3 2 K  R A M .......................................C A L L
P C -8 0 1 3 A  D u a l M in i - D is k  D r iv e  U n i t ............................C A L L
P C -8 0 0 1  M u l t i  C a rd w a re  ( F D I / O  &  3 2 K ) ...................... C A L L
C P /M  2 .2  O p e ra t in g  S y s te m  fo r  N E C .................................. 129
W o rd S ta r  c o n f ig u re d  fo r  N E C ..................................................2 9 9
S u p e rC a lc  c o n f ig u r e d  fo r  N E C ............................................... 2 7 9
N E C  W o rd p ro c e s s o r  &  A c c o u n t in g  S o f tw a r e ...........C A L L
M a n y  m o re  s o f tw a re  p a c k a g e s  a n d  la n g u a g e s :
(P a s c a l. F o r t ra n ,  C o b o l.  e t c )  a re  a v a i la b le  c o n f ig u re d  fo r  
th e  N E C  8 0 0 1 A  C o m p u te r .
P le a s e  c a l l  o r  w r i t e  f o r  a p r o d u c t  p r ic e  l is t .

A  ATARI

ATARI 8 0 0 1 6 K  
C A LL FOR B E ST  PRICE

A ta r i  4 0 0  w / 1 6 K ..............................................................................3 4 9
4 1 0  P ro g ra m  R e c o r d e r .................................................................. 6 5
8 1 0  D is k  D r iv e .................................................................................4 4 9
8 2 5  8 0  c o l .  7 x 8  D o t  m a t r ix  im p a c t  p r i n t e r ......................6 9 9
8 2 2  4 0  c o l .  Q u ie t  T h e rm a l P r in t e r ....................................... 3 4 9
8 5 0  In te r fa c e  M o d u le ................................................................... 159
A ta r i  1 6 K  R a m  M o d u le ...................................................................6 9
A x lo n  R a m c ra m  3 2 K  M o d u le ...................................................189
A s te ro id s .  M is s i le  C o m m a n d  a n d  S ta r  R a id e rs  . . .  3 5  ea . 

S P E C IA L  A T A R I C A T A L O G  A V A IL A B L E

V ideo M onitors
A m d e k /L e e d e x  V id e o  1 0 0  12 “  B & W .........................
A m d e k /L e e d e x  V id e o  1 0 0 G  1 2 "  G re e n  P h o s p h e r  . 
A m d e k  ( H i ta c h i)  1 3 "  C o lo r  w / a u d io  o u t p u t . . . .  
N E C  1 2 "  G re e n  P h o s p h e r  D is p la y  J B - 1 2 0 1M  . . .
N E C  12 ”  L o -R e s  C o lo r  D is p la y .....................................
N E C  1 2 "  H i-R e s  R G B  C o lo r  D is p la y .........................
S a n y o  9 "  B & W  D is p la y ......................................................
S a n y o  9 "  G re e n  P h o s p h e r  D is p la y ............................
S a n y o  1 2 "  B & W  D is p la y ..................................................
S a n y o  1 2 "  G re e n  P h o s p h e r  D is p la y .........................
S a n y o  1 3 "  C o lo r  D is p la y ...................................................
Z e n i t h  1 2 "  G re e n  P h o s p h e r  D is p la y  Z V M -121 . . .

• • 149 
. .1 7 9  
. .3 8 9  
C A L L  
C A L L  
C A L L  
. . 185  
C A L L  
. .2 6 9  
. . 2 8 5  
. . 4 4 9  
. . 1 4 9

ZENITH
12”

GREEN

$ 1 4 9

g s - 1 0 0
California Computer 

System s
F lop p y  D isk  C o n tro lle r  $369
6 4 K  D yn a m ic  Ram  B o a rd , 2 0 0 n s  $499 
Z -80 CPU b o a rd  w  /  m o n ito r  ROM  $269
1 6 K  S ta t ic  m e m o ry  b o a rd .  2 0 0 n s ....................................... 3 6 9
3 2 K  S ta t ic  m e m o ry  b o a rd .  2 0 0 n s ....................................... 5 9 9
S -1 0 0  12  S lo t  M a in f r a m e ........................................................4 7 5
4 -P o r t  S e r ia l I n te r fa c e ............................................................. 2 9 9
2 -P o r t  S e r ia l /2 - P o r t  P a ra lle l I n te r fa c e ............................2 9 9
4 -P o rt P a ra lle l I n te r fa c e ........................................................  2 2 9

E3 commodore

VIC20

P erso n a l C o m p u te r
C olor * Sound * Graphics 
Call or write for m ore info. 
D is k  d rives  a v a ila b le  soo n ! $ 2 5 9

Printers 
Silentype
tv  /  A p p le  I I  in t e r f a c e

$349
Epson 

M X-80 or 
M X-80 FT 

CALL
A n a d e x  9 5 0 1  w / 2 K  B u f fe r ...............................
C . I t o h  S ta r w r ite r  2 5  C P S  d a is y w h e e l. . . .  
C .  I t o h  S ta r w r i te r  4 5  C P S  d a is y w h e e l
E p s o n  M X - 7 0 .............................................................
E p s o n  M X -8 0  &  M X -8 0  F / T ...............................
E p s o n  M X -1 0 0 ...........................................................
N E C  8 0 2 3  Im p a c t  D o t  M a t r ix ............................
N E C  S p in w r ite r s  (L a te s t  m o d e ls ) ....................
P a p e r  T ig e r  ID S -4 4 5 G  w / g r a p h ic s .................
P a p e r  T ig e r  ID S -4 6 0 G  w /g r a p h ic s .................
P a p e r  T ig e r  ID S -5 6 0 G  w / g r a p h ic s .................
S i le n ty p e  P r in te r  w / A p p le  in te r fa c e ...............
Q u m e  S p r in t  D a is y w h e e ls  (L a te s t  m o d e ls )

134 9
1 4 4 9
1 6 4 9

C A L L
C A L L
C A L L

6 9 5
C A L L
.6 9 9
.9 4 9
1 249
.3 4 9

C A L L

O R D ER  TO LL FR EE
800-854-6654

In  C a li fo r n ia  a n d  
o u ts id e  c o n t in e n ta l  U .S .

(714) 698-8088
T elex  6 9 5 -0 0 0  B eta  CCMO

w ippkz com puter
Authorized Dealer

APPLE II PLU S
16K’s, 48K’s, 64k V

* 4 8 K  A p p le  w i t h  1 6 K  R a m B o a rd

CALL FOR 
BEST P R IC E S

A P P L E  
D IS K  

D R IV ES
D R IV E ONLY OR 

W/CONT
&  D O S 3 .3  

CALL FOR P R IC E S 
S P E C IA L  A P P L E  C A T A L O G  A V A IL A B L E

16K  RAM BOARD by ConComp 

fo r A p p le  I I  C o m p u te rs

FOR ONLY $ 1 2 9 95

AVAILABLE NOW

Ordering information Phone orders using V IS A  MASTERCARD 
AMERICAN EXPRESS DINER S C LU B  CARTE BLAN C H E bank 
w ile transfer. cashier's o i certified check money order or personal 
check lallow ten days to ciear) Unless prepaid w ith  cash please add 
r«'f> for shipping handling and insurance (minimum T» 00) Califor 
nu> residents add Ci'l. sales tax We accept CODs O F M s Institution, 
and corporations please send <oi a written quotation A ll equipment 
is subied to price change and availability w ithou t notice All equip 
mem :s new and complete w ith  manufacturer s warranty 'usually *»0 
daysj Showroom prices may differ from  m ail order prices

S e n d  O rd e rs  T o :

Mail O rder

8 3 1 4  P a r k w a y  D r iv e  
L a  M e s a . C a l i f .  9 2 0 4 1



/AICRO
From Here 
to Atari____
By James Capparell

M ore on the Disk

Last m onth we looked at the floppy 
d isk and the structure that constitu tes 
D O S II. T h is  m onth I w ill discuss one 
problem  that plagues som e early disk 
drives and describe an inexpensive 
rem edy. I w ill also include an assem bly 
language program that lists  d isk direc
tory files.

D isk  drives purchased prior to fall 
1981 are susceptible to a few problems
— including frequent errors 144 and 
138. T h ese  errors are due in part to  the 
use of the W estern D igital d isk con
troller chip, 1771. T h is chip, when used 
w ithout a W estern D igital D ata Sepa
rator (D .S.) independent of the chip, 
provides m arginal performance.

T h e  D .S . functions to separate 
clock  pulses from  data pulses. As a 
drive is  used, m echanical parts begin to 
wear, heads get out o f alignm ent, speed 
varies, and errors occur, especially on 
the inside tracks, sector 600 and above. 
Recently added programs w ill not reload 
w ithout generating the 144 error. Atari 
has corrected this problem  in drives 
that were shipped after fall '8 1 . Built 
into the new drives are the necessary
D .S. as w ell as power supply im prove
m ents and the new ROM  form atter 
(discussed last m onth]. You can deter
m ine that a drive is new by looking for 
the circular stickers w ith D S and C 
printed on them . There has been som e 
indication that there w ill be a retrofit 
available to those w ith old drives.

A nother solution is available — the 
D ata Separator board from the Percom  
Com pany. Initially  th is board was 
designed for Radio Shack disk drives 
suffering from the sam e problem s due 
to use of the sam e 1771 chip. T he board 
is available for $30  from  the Percom  
Company, 211 N. Kirby, Garland, Texas 
75042 . It  is relatively easy to install if 
you are fam iliar w ith a soldering iron 
and are not afraid of integrated circuits. 
S ince tinkering w ith your drives will 
void your three-m onth warranty, I'd 
advise you to w ait three m onths after 
purchase before trying this procedure.
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10 .TITLE " GET DISC DIRECTORY"
20 .PAGE ” DIR.ASM"
30 ! THIS PROGRAM ACCESSES THE DISC DIRECTORY 
40 ! AND PRINTS IT TO SCREEN
50 ! IT RESIDES IN PAGE 6 TO MAKE IT AVAILABLE TO BASIC 
feO i USE L OPTION IN DOS MENU TO LOAD FILE 
65 1 CALL FROM BASIC X=USR<1536>
7 0 !
80 OPEN=*03 OPEN COMMAND 
90 CLOSE=*OC CLOSE COMMAND 
0100 GETREC=*05 GET RECORD COMMAND 
0110 PUTREC=*09 PUT RECORD COMMAND 
0120 IOCB0=$00 INDEX FOR IOCB 0  ASSIGNED TO El 
0130 IOCB5=*SO INDEX FOR IOCB 5 ASSIGNED TO DISC 
0140 CIOV=*E456 CIO ENTRY VECTOR 
0150 EOF=*88 END OF FILE STATUS VALUE 
0160 ICHID=*340 HANDLER I.D. SET BY CIO 
0170 ICDNO=ICHID+l DEVICE # SET BY CIO 
0180 ICCOM=ICDNO+l COMMAND BYTE 
0190 ICSTA=ICCOM+l STATUS BYTE SET BY CIO 
0200 ICBAL=ICSTA+1 BUFFR ADR LOW 
0210 ICBAH=ICBAL+1 BUFFR ADR HI 
0220 ICPTL=ICBAH+1 
0230 ICPTH=ICPTL+1 
0240 ICBLL=ICPTH+1 BUFFR LEN LO 
0250 ICBLH=ICBLL+1 BUFFR LEN HI 
0260 ICAX1=ICBLH+1 AUX1 
0270 ICAX2=ICAX1+1 AUX2 
0280 i 
0290 ;
0300 *=$0600 PAGE 6
0310 PLA CLEAR NULL VAL FROM BASIC USR FUNCTION 
0320 LDX #IOCB5
0330 LDA #OPEN OPEN FILE OR DIRECTORY
0340 STA ICCOM,X COMMAND BYTE 
0350 LDA #NAME&*FF SET UP BUFFER POINTER 
0360 STA ICBAL,X TO POINT TO DIR SEARCH 
0370 LDA #NAME/256 COMMAND DI*.*
0380 STA ICBAHiX
0390 LDA #*06 SETUP FOR INPUT
0400 STAICAX1.X
0410 LDA #0
0420 STA ICAX2.X
0430 JSRCIOV GO OPEN FILE
0440 BPLA05 EVERTHING OK
0450 BMI EXIT ERR ON OPEN FILE
0460 A05 LDA #GETREC
0470 STA ICCOMiX
0480 LDA #PUTREC
0490 STA ICCOM SETUP IOCB 0
0500 LDA #$6E
0510 STA ICBALfX BUFFER LOW
0520 STA ICBAL
0530 LDA #*6
0540 STA ICBAH,X
0550 STA ICBAH
0560 A10 LDA #*14 SET MAX, RECORD SIZE
0570 STA ICBLL.X
0580 STA ICBLL
0590 LDA #0
0600 STA ICBLH.X
0610 STA ICBLH
0620 JSRCIOV READ ONE DIR RECORD 
0630 BMI A20 EITHER EOF OR ERROR
0640 LDX #0 SETUP IOCB 0
0650 J S R  CIOV GO WRITE RECORD TO E!
0660 LDX #*50 RESET IOCB TO 5
0670 BNEA10 GO GET NEXT RECORD
0680 A20 CPY #EOF DONE ?
0690 BNE EXIT NO THIS WAS AN ERROR 
0700 LDA #CLOSE SHUTDOWN FILE 
0710 STA ICCOMiX
0720 JMP CIOV USE JMP HERE SO THAT RTS IN CIO
0730 i EILL RETURN TO BASIC
0740 EXIT RTS
0750 i
0760 i
0770 NAME .BYTE -D:*.*"
0780 .END



At the top com ers of your disk drive 
you w ill locate the Phillips-head 
screw s. Pry off the concealing tabs, 
loosen the screw s, and lift off the 
plastic top. As you view your drive 
from the front and top you w ill see a 
long board on your left. It is  mounted 
vertically  and there is a sheet-m etal 
box covering part o f the circuitry. The 
1771 chip is socketed under this m etal 
box along w ith som e other chips such 
as the ROM  form atter. (The m etal box 
is included for RFI shielding.)

Carefully disassem ble the board 
from the motherboard, w hich lies flat 
to the rear of the drive. M ark all wires 
as you unplug them . Pay attention  to 
the front-rear, and top-bottom  orienta
tion  of plugs to be assured o f correct 
reassem bly. After the long board is 
unplugged from the motherboard and 
the m etal box has been pried loose, 
locate the 40-pin integrated circuit 
marked 1771.

Now find the crystal w hich sits 
about tw o inches forward of the 1771. 
T h is  crystal m u st 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 tim e bend it forward. 
(The longer leads should allow this.) 
Carefully pry the 1771 out of its socket 
and insert it in to  the Percom  D .S. cir
cu it board in the orientation described 
in the board's instructions. M ake sure 
every chip is properly seated again.

Follow ing Percom 's instructions, 
insert the new  circu it board in place of 
the 1771. T h is board can really only be 
inserted logically in one direction, ex
tending toward the front o f the drive 
covering the crystal. Reassem ble all 
boards and loose wires, taking care that 
orientations are correct. T he m etal box 
w ill not fit  in its original location 
w ithout cutting a notch for the newly 
moved crystal.

I recom m end testing the disk before 
putting the cover on. You m ay need to 
reseat the chips again; I played with 
m ine a couple of tim es 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 Review s

I have received the follow ing pro
ducts for review . They  w ill be handled 
in m ore detail in M IC R O 'S new 
"R eview s in B rie f" departm ent, w hich 
w ill begin in April.

Eastern House Software 
3239  Linda Drive 
W inston-Salem , N C 27106
1. M acro Assem bler
2. M onkey W rench u tility  ROM  used 

in right-hand cartridge w ith  BASIC

LJK Enterprises, Inc.
P .O . Box 10827
St. Louis, M O  63129
1. Letter Perfect word processor

Optim ized System  Softw are, Inc.
10379 C  Lansdale Ave.
Cupertino, CA 95014
1. BASIC A + Enhanced BASIC
2. O S/A+ Enhanced D O S

Please address all correspondence to  the 
author at 297 M issou ri, San Fran cisco , CA 
94107.

M CDO

EXCEL-9
The U ltim ate  6 8og B oard for Apple

• E X C E L-9 F L E X , a famous DO S, Assembler and Editor included.
• Also able to use Apple DOS.
• 8K B  versatile m onitor contains 35  commands including 6 809 .
• Can handle all Apple slot I/O routine from EXC EL-9.
• On-board programmable timer for both 6 8 0 9  and 6 5 0 2  systems allows printer 

spooling, multitask, etc.
• 5 0  page well documented manual.
• 64K  RAM  area expandable for multi-MPU operation.
• Able to switch MPU from 6 8 0 9  to 6 5 0 2  and vice versa in both machine code routine 

and BASIC.
• TSC 68 0 9  BA SIC , EXTEN D ED  BA SIC , PRECOM PILER, SOFT/MERG, e tc ., are 

coming soon.

Ask your nearest dealer 
or

ESD LABS C O ., LTD.
c/o AbCom 
P.O. B ox 5203  
Mission Hills, CA 91345

W£%
D e a le r  In q u ir ie s  a re  In v ited .

Introductory
Price:

&  for Board & F L E X
q > O V y . 9 5  diskette

(Sales tax not included)

• F L E X  is a trade mark o f  Technical Systems Consultants, Inc.
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NEW  LOW PRICE 

DIRECT FROM MANUFACTURER 
5120.00

i i v n t v
i A l - I

i ’

l  /

jjWBWKlij

16K  RAM  EXPANSION BOARD 
FO R THE A PP L E  II* $ 1 2 0 .0 0

The Andromeda I6K RAM Expansion Board 
allows your Apple to use RAM memory in place 
o f the BASIC Language ROMs giving you up 
to  64K of programmable memory. Separate 
Applesoft* or Integer BASIC ROM cards are no 
longer needed. The I6K RAM Expansion Board 
works w ith  the Microsoft Z-80 card, Visicalc. 
DOS 3-3. Pascal. Fortran. Pilot, and other 
software. A  switch on the card selects either 
the RAM language or the mainboard ROMs 
w hen  you reset your Apple.

The Andromeda I6K RAM Expansion 
Board has a proven record for reliability w ith  
thousands o f satisfied customers.

N o w  w i t h  O n e  Y e a r  W a r r a n t y .

ANDROMEDA
M  INCORPORATED

G reensboro , NC. 27410  
919 8 5 2 -1 4 8 2  P.O . Box 19144

Price fo r A nd rom e da  I6K  RAM 
VZ&4' I expansion board  n o w  o n ly  S120.00. 

Please add  S5 for sh ipp ing and
hand ling . N o rth  C aro lina  residents 
add 4 %  sales tax.

"D EALER INQUIRIES W E LC O M E
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ROCKWELL Microcom puters from  Excert, Inc.
THE AIM 65/40 

Single Board or Smorgasbord

A  fu ll s ize te rm ina l style keyboard w /8 specia l 
function  keys
A  sm art, 40  ch a ra c te r d isp lay w ith  its own 
m icrop rocesso r
A  40 co lum n p rin te r w /tex t and g raph ic  ou tput

U p to  64K o f on-board RAM and ROM 
O n-board in te rfaces  inc lude  RS232, dual audio 
casse tte  and 2 user I/O  R6522 devices

F irm w are inc ludes in te rac tive  m onitor and text 
ed ito r w /op tion s  of Assem bler, BASIC, FORTH 
and PL/65

THE AIM 65 
Take-Out Order

e' ^

/  -V

A  full size te rm ina l style keyboard w /3  specia l 
function  keys 
A  20 ch a ra c te r display

A 20 co lum n p rin te r w /text and g ra ph ic  ou tput 
capab ility
Up to  4K  RAM and 20K ROM on-board 
O n-board in te rfaces  include 20M A  TTY, dual 
audio casse tte  and 1 user I/O  R 6522 device

F irm w are includes in teractive m o n ito r and text 
ed ito r w /op tions  o f Assem bler, BASIC, FORTH, 
PASCAL, & PL/65

And if the above isn’t enough.
Try the RM65 — a product line filled w ith  embellishments including:

32K DRAM Board 
CRT Controller 
F loppy Disk Controller 
PROM Program m er

ACIA Board 
IEEE-488Board 
CPU/SBC Board 
4-16 Slot Card Cages

Prototype cards 
Adaptor Buffer M odules 
General Purpose I/O  Board 
PROM/ROM Board

NEW LOWER PRICES AND A CASH DISCOUNT* TO BOOT!

A65/40-16 (16K  RAM) $1225
A65/40-32 (32K RAM) $ 1295
A65/40-A (Assem bler) $ 85
A65/40-B (BASIC) $ 6 5

Mail O rder to:

A65-1 (1K RAM)
A65-4 (4K RAM)
A65-4B (4K RAM w/BASIC) 
A65-PS (PASCAL)
A65-F (FORTH)
A65-A (Assembler)

$420 
$445 
$495 
$100 
$ 65 
$ 35

Educational Computer Division 
EXCERT INCORPORATED

SALES
SERVICE
INSTALLATION
CONSULTING

P.O Box 8600 
W hite Bear Lake, MN 55110 

(612) 426-4114

Higher quantities quoted upon request, C O D ’s accepted, 
shipping w ill be added. "D educt 5 %  cash d iscount on 
prepaid orders. M innesota residents add 5 %  sales tax. 
Prices sub ject to  change w ithout notice.
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JU G O O Hybrid Program Storage by Chris Williams

A Bug in Apple’s
S h o rt S u b je c ts  RENUMBER by Robert C. Leedom

Hybrid Program 
Storage
Chris  W illiam s, 5676 S. M eadow  La., 
#101, O gden, U tah 84403

U sually for reasons involving speed, 
m any Applesoft programs contain 
assem bly language subroutines as an 
integral part. T h is  "h y b rid " form con
ventionally requires tw o SAVEs (one 
for the assem bly and one for the Apple
soft) and, of course, tw o LOADs. An 
excellen t exam ple of th is is Richard 
Suitor's hybrid LIFE  program included 
in M IC R O  on  th e  A pp le , V olum e 1, 
page 168. T h e  tw o LOADs can be ir
ritating after using the program several 
tim es.

Y ou can reduce th is procedure to a 
sin gle SAVE and LO AD  through 
judicious use of the start- and end-of- 
program pointers located at $67-$68 
and $A F-$B0 respectively. If your 
assem bly language subroutines are 
located above the Applesoft program 
(i.e., higher m em ory) then all you need 
to do is put the final location of the 
assem bly language subroutines in to  the 
end-of-program pointer. A single BASIC 
SAVE w ill now save everything, and a 
single BASIC LOAD w ill bring it all 
back. T h is  is particularly convenient ii 
you happen to be working w ith  tape.

If your assem bly language sub
routines are located below  the Apple
soft program you m ust be a b it 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 w henever you w ish to 
load it be sure to set the start-of- 
program pointer to this sam e value. 
And before running, in  this instance, 
the start-of-program pointer m u st be 
reset to the start of the Applesoft. Addi
tionally , the byte im m ediately prior to 
the Applesoft m ust be set to 0 to avoid 
a SYN TA X ERROR message.

T h ese  sam e m ethods can be used to 
enable an Applesoft m achine (Apple II 
Plus) to run Integer BASIC hybrid pro
grams. For this application, in  addition

to the m easures described above, you 
m ust take care of another potential 
problem . Again, I direct you to Richard 
Suitor’s LIFE  as an illustration.

Mr. Suitor placed h is assem bly lan
guage routines at $800  and used Integer 
BASIC. Since, as it turns out, a ll of his 
Integer BASIC com mands are exe
cutable in Applesoft, it  sh o u ld  run. 
However, Applesoft defaults to $800  
for the start of program storage.

T o  overcom e th is problem , sim ply 
set the start-of-program pointer to a 
point sim ilar to S I 000  before you type 
in the BASIC. W hen you're finished, 
reset the pointer to $7FE (i.e ., tw o loca
tions prior to the start of the assem bly 
language). Set SFFF 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., G lenwood, M ary land 21738

T he RENUM BER u tility  program sup
plied w ith Apple D O S 3 .2  and 3 .3  has 
an insidious bug. However, after you 
use RENUM BER, your program may

appear to run perfectly, so you m ay not 
even n o tice  that your program's opera
tions have been altered! RENUM BER 
w ill correctly  change all line num ber 
references to agree w ith the new  line 
num bers. U nfortunately, it  also may 
alter any num ber in an arithm etic ex
pression w hich follow s an asterisk  (the 
m ultiply operator), and has the sam e 
value as a pre-RENUMBER line number.

I obtained the corrections for the 
D O S 3 .2  version from the Apple H ot
line in  M ay of 1980, but I recently dis
covered that the problem  still exists in 
the D O S 3 .3  version.

T h e  fixes for the D O S 3 .2  and DOS 
3 .3  versions of the program are sim ilar: 
they involve swapping two data values 
in the program, as shown in table 1.

T o  perm anently correct the RE
N U M BER program you m ust

1. LOAD REN UM BER

2. EXEC U TE the two POKEs for your
version of DOS

3. SAVE RENUM BER

For your future reference, Apple 
dealers' have a loose-leaf notebook 
w hich answ ers com m only-asked ques
tions including "W h a t's  wrong with 
REN U M BER ?" Also, T h e A p p le  Or
ch ard  indicates that the tw o locations 
to be  POKEd for RAM Applesoft 
REN UM BER are 14342  and 14343.

Table 1

From BASIC
D O S 3 .2

POKE 4 8 1 5 ,1 7 2  : 
POKE 4 8 16 , 171

DOS 3 .3

POKE 4 7 8 9 ,1 7 2  : 
POKE 4790 ,171

or
From  m onitor * 12CF: AC AB * 12B5: AC AB

JMCftO
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O SI C O M PA T IB L E  P R O D U C T S
5 6 K  2 - M H z  U l t r a  L o w  P o w e r  C M O S  S t a t i c  M e m o r y  B o a r d _____ M E M -5 6 K  $ 8 5 0

P a r t ia l ly  P o p u la te d  B o a rd a  (S p e c ify  a d d re s s  lo c a t io n s  re q u ire d ) M E M -4 8 K  $ 7 5 0
M E M  B o a rd  u s e s  th e  n e w  2 K -B y te  W id e  S ia l ic  R A M  c h ip s  w h ic h  a re  M E M -3 2 K  S 5 5 0
2 7 1 6  E P R O M  c o m p a t ib le  A n y  2 K  b y te  m e m o ry  s e g m e n t c a n  be  M E M -2 4 K  S 4 5 0
p o p u la te d  w ith  R A M  o r  E P R O M  (o r  le f t  e m p ty  f o r  u s e  o f A d d re s s S p a c e  M E M -1 6 K  $ 3 5 0
b y  a n o th e r  b o a rd ) F u lly  e x p a n d a b le  to  a n y  m e m o ry  s iz e  y o u  w il l  e ve r M E M - 8 K  $ 2 5 0
n e e d  N o  s p e c ia l a d d re s s in g  re q u ire m e n ts . |u s t  s o ld e r  in  e x tra  s o c k e ts  M E M - 4 K  $ 2 0 0
a n d  a d d  m e m o ry  A ls o  h a s  sp a c e  fo r a  1 7 5 K  M o n ito r R O M  a t $ F 8 0 0  (To)

E x tra  2 K  R A M  M e m o ry  C h ip  $ 2 4
O p t io n a l  P a ra l le l P r in te r  P o r t -P  $1  2 0

O p t io n a l  C a le n d a r /C lo c k  (S o ftw a re  a v a ila b le  In  E P R O M ) -T  $  25
B o th  o p t io n s  (D is k  s o ftw a re  m o d s  p ro v id e d  fo r  u se  o f 6 5 2 2  V IA  on  P T  $ 1 25
p rin te r)

E X A M P L E  U S E S :
C 4 P  A  C 8 P : E x p a n s io n  t o  4 0 K  R A M  o f B a s ic  w o rksp a ce .

P a ra l le l P r in te r  P o r t  — R e s e rv e  S e r ia l P o rt fo r  M O O E M  
C a le n d a r /C lo c k  D is p la y in g  o n  u n u s e d  p o r t io n  o f  s c re e n .
S p a c e  fo r  5  7 5 K  o f  E n h a n c e d  S y a te m  M o n ito r  E P R O M S .

A l lo t  th is  on  1 B o a rd  u s in g  o n ly  o n e  o f  y o u r p r e c o u s s lo ts  S o ftw a re  lo r  E n h a n c e d  S y s te r*  
M o n ito r  c a p a b il i t ie s  is  c o n t in u o u s ly  b e m g  d e v e lo p e d  a n d  im p ro v e d  A s  n e w  E P R O M  
M o n ito rs  a re  a v a ila b le , y o u  m ay u p g ra d e  to  th e m  fo r a n y  p r ic e  d if fe re n t ia l p lu s  a n o m in a l 
S ’ O e x c h a n g e  fe e  A n o th e r  p o s s ib il ity  is  to  f i l l  a n y  p o r t io n  o f th e  m e m o ry  w ith  B as ic  
P ro q ra m s  in  E P R O M  fo r  P o w e r -o n  In s ta n t  A c t io n .  T h is  C us tom  E P R O M  p ro q ra m m m g  
s e rv ic e  is  a v a ila b le  a t  $ 2 5  p e r  2 7 1 6  ( in c lu d e s  E P R O M i E x tra  c o p ie s  a t S 1 5  fo r  each  
E P R O M
C 4 P -M F  & C 8 P -D F : M e m o ry  e x p a n s io n  to  4 8 K .

A d d  4 K M e m o ry  a t S E 0 0 0  fo ' s p e c ia l s o ftw a re  re q u ire m e n ts  
P a ra l le l P r in te r  In te r fa c e  a n d /o r  D is p la y in g  C a le n d a r /C lo c k .
A d d  1 .7 5 K  E n h a n c e d  S y s te m  M o n ito r  R O M .

C 3 : U p  to  5 6 K  o f  M e m o ry  E x p a n s io n  — c a n  be  a d d re s s e d  fo r  M u lt iu s e r .
(O p tio n a lly , e a c h  u s e r c a n  h a v e  h is  o w n  D e d ic a te d  P r in te r  P o rt). 
A d d  E n h a n c e d  M o n ito r  R O M  w ith  C a le n d a r /C lo c k  s o ftw a re , w arm  
s ta rt a n d  H a rd  D is k  B oo t

I E E E - 4 8 8  I N T E R F A C E S  A N D  S O F T W A R E :
The G enera l P urpose Ins tru m e n ta tio n  B us (GPIB) C o n tro lle r in te r la ce  is 

ava ilab le  fo r a ll O S I Com puters. M ach in e  code  G PIB  D rive rs  are  linked  to  Basic 
to  p rov id e  easy  c o n tro l o f IE E E -488  in s tru m e n ts  w h ich  is  equ a l to  th e  best of 
H e w le tt-P acka rd  C o n tro lle rs  and fa r su pe rio r to  m ost o th e rs  Basic  Com m ands 
fo r S e ria l Poll, P a ra lle l Po ll. IFC C lear, fu ll Loca l/R em o te  C ontro l. R espond  to 
SRQ In te rrup ts . Send Trigger, d o  F o rm a tted  In p u t/O u tp u t, D irec t M em ory 
In p u t/O u tp u t and M O R E In te r la ce  in c lude s IEEE -488 R ibbon C a b le /C o n 
nector.
G P IB  C o n t r o l le r  In te r la c e  fo r  C 2  C 3 . C 4  a n d  C 8  S y s te m s  G P IB  4 - 4 8 8  $ 3 9 5
G P IB  S o f tw a re  fo r  O S -6 5 D  (A d d  -8  fo r  8  o r  5  fo r  5 " )  G P IB  4 8 8 -D  $  7 0
G P IB  S o f tw a re  fo r  O S - 6 5 U .......................................................................................G P IB  4 8 8 -U  $ 1 0 0
G P IB  S o f tw a re  o n  tw o  2 7 1 6  E P R O M S  fo r  R O M  b a s e d  s y s te m s ........G P IB  4 8 8 -R  $ 1 0 0
A d d  O p t io n a l P a ra l le l P r in te r  In te r fa c e  to  G P IB  4 -4 8 8  ................................................... -P  $ 1 20
A d d  O p t io n a l C a le n d a r /C lo c k  to  G P IB  4  4 8 8  ....................................................................... -T  $  2 5
A dd  2 K  RAM  to G P lB 4 -4 8 8 (Specify  loca tion . $ 4 0 0 D S 8 F F F  & $D O O O -$EFFF ava ilab le )-M  $  25  
S o f tw a re  fo r  E P R O M  P r o g r a m m in g ,  R e a d in g .  V e r ify in g ,  a n d  E ra s e d  C h e c k ;  fu lly  
In te g ra te d  w ith  A s s e m b le r .  E d ito r  a n d  E x te n d e d  M o n ito r .  C a n  b e  u s e d  w ith  m any  ty p e s  
o f E P R O M  u p  to  8 K  R e q u ire s  O p tim a l T e c h n o lo g y  M o d e l E p -2 A -7 9  E P R O M  P ro g ra m m e r
a n d  th e  G P IB  4 -4 8 8  B o a rd  S p e c ify  B "  o r  5 "  D is k ...................................E P R O M  M I-E P  $ 1 8 0
G P IB  C o n t r o l le r  f o r  C 1 P . In c lu d e s  S o ftw a re . C lo c k  & s p a c e  fo r  6 K  E P R O M
..............................................................................................................................................G P IB  8 -4 8 8 R  $ 3 9 5

A d d  O p tio n a l P a ra lle l P r in te r  In te r fa c e  to  G P IB  6 -4 8 8 R ................................................. -P $ 1 2 0

E P R O M S :  ( C h e c k  w i t h  y o u r  D e a le r  f o r  n e w e s t  E P R O M  P r o d u c t s ) .
C lP  R O M  w ith  4 8  C o l D isp la y . S m a rt T e rm in a l. E d it & M o re  fo r S e r ie s
....................................................................................................................................... R O M -T E R M  I I  $ 5 9 .9 5

C l P  R O M  w ith  2 4  C o l D isp la y . O th e r  R O M -T E R M  II F e a tu re s  &  D is k  8 o o t
..............................................................................................................................................R O M -T E R M  $ 5 9 .9 5
J u s t  f l ip  s w itc h  fo r  S e r ia l o r  V id e o  S ys te m  w ith  C o rre c te d  K e y b o a rd .............. S Y N K E Y $ 3 9 .9 5
E N H A N C E D  M O N IT O R  R O M S  F O R  U S E  O N  G P IB  4 - 4 8 8  & M E M  B O A R D S : 
E x p a n d e d  S u p p o r t  fo r  C 4 P  &  C 8 P  F e a tu r in g  C a le n d a r /C lo c k , L in e  E d it, S m a rt T e rm in a l.
M e m o ry  F ile s . P a ra lle l P r in te r  C o n tro l & M o re  ................................................... M I4 8 P 1  $ 5 9 .9 5
D is k  S u p p o r t  w ith  C a le n d a r/C lo c k , W a rm  S ta rt a n d C o rre c te d  K e yb o a rd  . . . .  M I4 8 D 1  $ 5 9 .9 5  
E x p a n d e d  C 3  M o n ito r  w ith  C a le n d a r/C lo c k  S o ftw a re . H a rd  D is k  B oo t, a n d  W arm  S ta r t .
..........................................................................................................................................................M IC 3 -1  $ 5 9 .9 5
C 1  -P S e r le s  I I  C o m p u te rw ith  R O M -TE R M  II S m a rt Term ina l M o m to r(O rd e rD ire c t) .. .  $ 5 4 9 .0 0

IEEE-488 CONTROLLER INTERFACE
Compact-Flat 
Printer Cable

60  Cycle C lock

E n h a n ce d  
M o n ito r  ROM

8K  Memory

S ta n d a rd  B u s

TH E  G PIB  4 -4 4 8  IN TE R FA C E  B O A R D C O N V E R TS  A N Y  O SI CO M PU TER  
IN TO  A N  IE E E -4 8 8  IN S T R U M E N T  BU S CO NTRO LLER !

B E N E F IT S - Prov ides  a S o p h is t ic a te d  In s tru m e n ta tio n  C o n tro lle r  a t v e ry  lo w  co s t 
(o fte n  sa v in g  th o u sa n d s  o f D o lla rs). T he  c o m b in a tio n  o f  IE E E -4 8 8  In s tru m e n ta tio n  
C o n tro lle r  a n d  H igh  C a p a c ity  H a rd  D isk  fi le  s to ra g e  ava ilab le  on  O S I C o m p u te r sy s te m s  is 
ava ilab le  a t a  fra c tio n  o f th e  co s t re q u ire d  b y  th e  nea re s t co m p e tito r. T he  IE E E -4 8 8  Bus, 
a ls o  kn o w n  a s  th e G P IB .H P -IB  o r  IE C -6 2 5  is  the  m ost p o p u la r In te rn a tio n a l S ta n d a rd  fo r 
co n n e c tin g  in s tru m e n ta tio n  system s. T h is  1 6 -line  b u s  is  d e s ig n e d  to  in te rc o n n e c t a n d  
c o n tro l up  to  15  in s tru m e n ts  a t a  tim e . C u rre n tly , o v e r 140 0  d if fe re n t in s tru m e n ts  a re  
ava ilab le  to  w o rk  o n  th is  bus. T h e y  in c lu d e : P lo tte rs . D ig itize rs , P rin te rs . G ra p h ic  D isp lays , 
R e co rd e rs  a n d  a m u lt itu d e  o f sp e c ia liz e d  T e s t/M e a s u re m e n t/C o n tro l E qu ipm en t.

C O M  P A T A B IL IT Y - T he  fa s t m ach ine  co d e  G P IB  d r iv e rs  a re  lin k e d  to  O S I BA S IC  to  
p ro v id e  e a sy  p ro g ra m m a b le  c o n tro l o f s ta n d a rd  in s tru m e n ta tio n  w h ic h  is  e q u a l to  th e  best 
H P -IB  C o n tro lle rs  a n d  fa r s u p e r io r  to  a l l  o th e rs . T hese G P IB  D riv e rs  a re  a c c e s s e d  from  
BA SIC  w ith  a new  co m m a n d  "B U S ” fo llo w e d  by s im p le  c o n tro l le tte rs  to  d o  to ta l co m m a n d  
o f IE E E -488  In s tru m e n ta tio n . Y o u  ca n  d o  d ire c t In p u t/O u tp u t o f fo rm a tte d  S tr in g  and 
N u m e r ic a l v a r ia b le s  a s  s im p ly  a s  w ith  th e  " IN P U T ’ a n d  "P R IN T "  s ta te m e n ts .  

U t i l iz e s  th e  M C 6 8 4 8 8  IC  d e s ig n e d  b y  M o to ro la  to  p ro v id e  a u to m a t ic  H a n d s h a k in g  
a n d  A d d re s s in g  P ro to c o l a s  re q u ire d  b y  th e  IE E E -4 8 8 /7 8  S ta n d a rd .  T h is  
c o m b in a t io n  o f  H a rd w a re /S o f tw a re  m a k e s  in s t r u m e n ta t io n  c o n t r o l  p ro g ra m s  
e x t re m e ly  e a s y  to  w r i t e  a n d  m o d ify .

EP R O M -AB LE - -C a n  be  used  w ith  a C 4 -P to c re a te a d e d ic a te d  IE E E -4 8 8  c o n tro lle r  
w h ich  h a s  th e  c a p a b ility  o f  runn in g  yo u r u n ique  p ro g ra m  a t P o w e r-o n  (N o  lo a d in g  o f 
p ro g ra m  ta p e s  requ ired). Y o u  s im p ly  d e v e lo p y o u rp ro g ra m fo ry o u rs p e c ia lc o n tro lfu n c tio n  
and s e n d  a c o p y  o f ta p e  to  us. W e w ill th e n  tra n s fe r y o u r p ro g ra m  to  E P R O M  a n d  yo u  a re  on 
lin e  w ith  a  c u s to m iz e d  IE E E -488  In s tru m e n ta tio n  S ystem

C 2-D  M U LTIP LE  USER S Y STE M S
S A V E  -- 2 a n d  3  u se r T im e  S ha ring  S ys te m s a re  a va ila b le  o n  th e  C 2 -D  W in c h e s te r D isk  

C o m p u te r a t a  co n s id e ra b le  c o s t sav ings from  C 3  M u lt ip le  U se r S ys tem s. T he  3  u s e r C2-D  
S ys tem  ca n  be  e xp a n d e d  to  in c lu d e  a w o rd  p ro ce ss in g  p rin te r, 4  o th e r p a ra lle l p r in te rs a n d  
3  se r ia l p r in te r  in te rfaces.

C O M P A T A B LE  - -  T he  s p e c ia l C 2 -D  M u lti-U se r E x e c u tiv e  P ro g ra m  is  100%  
c o m p a ta b le  w ith  O S -6 5 U  V 1.2. T he  M u lti-U se r R ea l T im e  C lo ck , M e m o ry  P a rt it io n  C o n tro l 
a n d  IR Q  In te rru p t M a n a g e m e n t a re  d o n e  on  th e  M ic ro  In te rfa c e  M e m o ry  B o a rd . Thus, th e  
C P U  b o a rd  is  no t m o d ifie d  a n d  re m a in s  in  fa c to ry  co nd ition .

C O N V E R S IO N S  - The U p-G rade o f  y o u r  e x is tin g  C 2-D  C o m p u te r to M u lt ip le U s e r  
C o n fig u ra tio n  is  a ls o  ava ilab le . C a ll fo r de ta ils.

M E M -5 6 K  C M O S  S T A T IC  M E M O R Y  BO AR D U L T R A -LO W  P O W E R  -  B y  u s ing  C M O S  S ta tic  
RAM M em ory . Ih e  to ta l po w e r c o n s u m p tio n  is  a b o u t 
’ M m p  a t 5  V o lts  w h e n  p o p u la te d  fo r  4 8 K  In  fac t, m ost 
o f po w e r is u se d  b y  the  A d d re s s  I  m e  B u ffe rs  a n a  the  
D a ta  T ransceivers.

M U L T IU S E R  — C a n p e a o d re s s e d fo ra n y o fth e  16 
m u lti-u se r m em ory  p a rt it io n s  T he  lo w  po w e r and  
s in g le  m em ory  b o a rd /p a r lit io n  s im p lify  in s ta lla tio n  
and prov ide  a  ty p ic a l S 1 4 0 0  sa v in g  fo r  a 3 -user 
system

M IC R O -IN TE R FA C E  
3111 SO . V A LLE Y  V IE W  B LV D ., S U IT E  1-101 

LAS V E G A S . N EV AD A 8 9 1 0 2  
T e le p h o n e : (70 2 ) 8 7 1 -3 2 6 3

C h e c k  w ith  y o u i loca l D e a le r o r  O rd e r D ire c t 
P h o n e  o rd e rs  a cce p te d  

TERM S. C h e c k /M o n e y  O rd e r/M a s te r C ha rge /V IS A  
S e n t PO STPAID  O N  P R E P A ID  O RD ER S. 

F o re ig n  O rders: P repa id  on ly  
A d d  5%  fo r h a n d lin g /sh ip p in g
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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 OSI ROM BASIC 
which will help you find any 
variable or line number within a 
BASIC program.

John Krout 
5108 N. 23rd Road 
Arlington, V irgin ia 22207

It is alm ost inevitable that w hen 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 
im portant to locate all the G O TO s, 
TH EN s, and G O SU B s m entioning that 
line. If you want to conserve m em ory 
by merging tw o string variables into 
one, you m ust find all the appearances 
of the string variable nam es. A cross- 
reference generator program is extremely 
useful at tim es like  these, for it can find 
references w ithin  your program m uch 
faster and more accurately than the 
traditional visual search.

A cross-reference generator is m ost 
often needed, however, w hen free 
m em ory is a  scarce com m odity. In this 
article w e'll develop a cross-reference 
generator w hich requires less than IK 
of RAM and w ill find references to 
variable nam es, constants, literals, line 
num bers, and any word in the vocabu
lary o f BASIC.

W hen you type a line of BASIC pro
gram text, O SI BASIC-in-ROM  stores 
that text in a condensed or "tok en ized " 
form at in  RAM. Listing 1 is a program 
which takes a look at itse lf in RAM, 
and table 1 shows that program's output.

Table 1

7 6 8 (3 7 8 7 < 4 0
7 6 9 2 5 7 8 8 1 4 9
7 7 0 5 7 8 9 2  5 0
7 7 1 j 1 0 6 7 9 0 4  5 2
7 7 2 2 3 4 7 9 1 ) 41
7 7 3 T 8 4 7 9 2 0
7 7 4 1.71 7 9 3 & 3 8
7 7 5 7 1 8 7 7 9 4 3
7 7 6 ( 4 0 7 9 5 .  1 9 6
7 7 7 i 4 9 7 9 6 " 2 3 4
7 7 8 2 5 0 7 9 7 1 2 9
7 7 9 3 51 7 9 8 I  7 3
7 8 0 > 41 7 9 9 1  1 71
7 8 1 1 6 3 BOO 7  5 5
7 8 2 2 5 0 8 0 1 6  5 4
7 8 3 5 5 3 8 0 2 8  5 6
7 8 4 6 5 4 8 0 3 1 5 7
7 8 5 I 1 6 5 8 0 4 T 8 4
7 8 6 7 1 8 7 8 0 5 0

In listing 1, variable T  points to the 
beginning address of num eric variable 
storage in RAM, w hich is also the end 
of your BASIC program text. T h e  begin
ning of BASIC text is address 768. (See 
M ICRO  31 :61  for m ore inform ation on 
text and variable storage area pointers.) 
T o  look at the RAM storing BASIC 
text, the FO R-N EXT loop exam ines 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 decim al.

Although the printer used to create 
table 1 does not use O SI's  entire 
graphics code, a com parison of listing 1 
to its tokenized version in table 1 is 
very inform ative. First o f a ll, we can 
see that the variable nam es, constants, 
and som e BASIC sym bols are stored in

Listing 1

6 0 0 1 0 T = P E E K  < 1 2 3 ) + 2 5 6 * P E E K
( 1 2 4 )

6 0 1 0 0 F Q R I= 7 6 8 T 0 T
6 0 1 1 0 X = P E E K ( I )
6 0 1 6 0 P R IN T I ; C H R $ ( X ) ; X
6 0 1 7 0 N E X T I : END

8 0 6 1 4 9 8 2 5 ? 4 0
8 0 7 3 8 2 6 X 8 8
8 0 8 J  2 0 6 8 2 7 ) 4 1
8 0 9 2 3 4 8 2 8 ;  5 9
8 1 0 X 8 8 8 2 9 X 8 8
8 1 1 1  1 7 1 8 3 0 0
8 1 2 J  1 8 7 8 3 1 H 7 2
8 1 3 < 4 0 8 3 2 3
8 1 4 I  7 3 8 3 3
8 1 5 > 41 1 0
8 1 6 0 8 3 4 2 3 5
8 1 7 ?  6 3 8 3 5 1 3 0
8 1 8 3 8 3 6 I  7 3
8 1 9 0 8 3 7 :  5 8
8 2 0 2 3 5 8 3 8 1 2 8
8 2 1 151 8 3 9 0
8 2 2 I  7 3 8 4 0 0
8 2 3 ;  5 9 8 4 1 0
8 2 4 1 9 2 8 4 2 0

8 4 3 T  8 4

their ASCII code form , just as if they 
were strings o f characters. M ost BASIC 
keywords and sym bols, how ever, are 
stored as single characters called 
" to k e n s ,”  and all of the tokens have 
values greater than 127.

T he line num ber of each line is also 
stored. W hile each reference to a line 
num ber (G O TO s, G O SU B s, THENs) is 
stored as a string follow ing the ap
propriate token, the line num ber of 
each tokenized line is stored a t the 
beginning of the line in low-high for
m at. For instance, line num ber 60010 
begins at address 771:

PEEK(771) +  2 5 6 *  PEEK(772) =  60 010

M oreover, each line of tokenized 
text is term inated w ith a zero.

Listing 2

6 0 1 2 0 IF X = 0 G 0 T Q 6 0 5 0 0
6 0 5 0 0 REM NEW L IN E
6 0 5 1 0 L IN E = P E E K  < I + 3 ) + 2 5 6 * P E E K

( 1 + 4 )

6 0 5 2 0 P R IN T L IN E
6 0 5 3 0 1 =  1 + 5
6 0 5 4 0 6 0 T 0 6 0 1 1 0
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Listing 3 L is ting  4
6 1 0 0 0  REM LO O K U P  TO KEN
6 1 0 1 0  T K = 1 2 7 : B * = " " 6 0 0 5 0  IN P U T " W H I C H  S T R I N G " ; A * : P R I N T
6 1 0 2 0  F 0 R I= 4 1 0 9 2 T 0 4 1 3 1 4 6 0 0 7 0  L = L E N < A S ) : B S = " "
6 1 0 3 0  X = P E E K ( I ) 6 0 1 3 0  B * = B * + C H R * ( X )
6 1 0 4 0  B * = B * + C H R * < X A N D 1 2 7 ) 6 0 1 6 0  I F A * = R I G H T *  < B * . L > T H E N P R I N T L I N E ;
6 1 0 5 0  IF X < 1 2 8 S 0 T 0 6 1 1 0 0 6 0 1 7 0  N E X T I : P R I N T : 6 0 T 0 6 0 0 5 0
6 1 0 6 0  T K = T K + 1 6 0 5 2 0  B * = "  "
6 1 0 7 0  P R IN T T K ;B *
6 1 0 8 0  B S = " "
6 1 1 0 0  N E X T

L isting  5

6 0 0 3 0 IN P U T "K E Y W O R D  O R  S T R I N G " ; A S : P R I N T
6 0 0 4 0 I F A S C  ( A * ) = 7 5 G 0 T 0 6 1 0 0 0
6 0 1 7 0 N E X T I : P R I N T : G O T 0 6 0 0 3 0
6 1 0 0 5 I N P U T " W H IC H  K E Y W O R D " ; A * : P R IN T
6 1 0 1 5 L = L E N < A * >
6 1 0 7 0 I F A * = L E F T * ( B * „ L  > T H E N A * = C H R *  < T K ) : G 0 T 0 6 0 0 7 0
6 1 2 0 0 P R I N T A * ; "  NOT F O U N D ": P R I N T : G 0 T 0 6 0 0 3 0

Table 2

1 2 8 END 1 4 5 N U L L 1 6 2 S TE P 1 7 9 SQR
1 2 9 FOR 1 4 6 W A IT 1 6 3 + 1 8 0 RND
1 3 0 N EXT 1 4 7 LO AD 1 6 4 - 1 8 1 LOG
1 3 1 D ATA 1 4 8 S AVE 1 6 5 * 1 8 2 E X P
1 3 2 IN P U T 1 4 9 DEF 1 6 6 / 1 8 3 COS
1 3 3 D IM 1 5 0 POKE 1 6 7 1 8 4 S IN
1 3 4 READ 1 5 1 P R IN T 1 6 8 AND 1 8 5 TAN
1 3 5 L E T 1 5 2 CONT 1 6 9 OR 1 8 6 ATN
1 3 6 GOTO 1 5 3 L I S T 1 7 0 > 1 8 7 P E E K
1 3 7 RUN 1 5 4 C LE A R 1 7 1 = 1 8 8 LE N
1 3 8 I F 1 5 5 NEW 1 7 2 < 1 8 9 S T R *
1 3 9 R E S TO R E 1 5 6 T A B  ( 1 7 3 SGN 1 9 0 V A L
1 4 0 GOSUB 1 5 7 TO 1 7 4 IN T 1 9 1 ASC
1 4 1 R ETU RN 1 5 8 FN 1 7 5 ABS 1 9 2 C H R *
1 4 2 REM 1 5 9 S P C  ( 1 7 6 USR 1 9 3 L E F T *
1 4 3 S TO P 1 6 0 THEN 1 7 7 FRE 1 9 4 R IG H T *
1 4 4 ON 1 6 1 NOT 1 7 8 POS 1 9 5 M ID *

There are two other bytes o f data 
betw een each term inating zero and the 
bytes representing the num ber o f the 
follow ing line. T hese are a pointer, also 
in low-high form at, 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
m inating line 60010 , and at address 795 
and 796  the num ber of the second pro
gram line is stored. Therefore, the next- 
line pointer for each line points to the 
next-line pointer for the follow ing line.

Listing 2  is a modification to be added 
to listing 1 w hich decodes and prints 
the num ber o f each tokenized line. The 
program spots each term inating zero in 
line 60120  and branches to the line 
decoder. An interesting point about 
FO R-N EXT loops is utilized in line 
60530 : you can change the value of the 
loop variable w hile the loop is running. 
T h is 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, v ic e  versa, then 
there should be a dictionary of BASIC 
vocabulary and corresponding tokens 
som ewhere in RO M . In fact, the dic
tionary resides in addresses 41092  
through 41314  (see M IC R O  24 :25 , 
23 :65 ). Listing 3 takes a look at the 
dictionary, and the results o f listing 3 
appear in  table 2.

T h e  item s are placed in the dic
tionary in the num erical order o f their 
corresponding tokens. T he last charac
ter of each item  has its m ost 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
m enting the token num ber, variable 
TK, and printing and clearing B $ , if the 
item  is not yet com plete; i .e ., if the 
m ost significant bit of X  is cleared. 
W hile assem bling B$, we use Boolean 
logic in line 61040  to clear the m ost 
significant bit of every character, not 
just the last one. T h is may be overkill, 
but it  is also com pact code and serves 
our need to  conserve RAM.

W e can now kn it together listings 1 
through 3. T h is  w ill enable us to search 
for any string, or token corresponding 
to a dictionary item , that we need to find.

Listing 4 m odifies listings 1 and 2 to 
find a string, represented by the 
variable A $, in any tokenized tex t line. 
A$ can therefore be a variable name, 
constant, line reference, or literal in a 
print statem ent, data statem ent, string 
com putation or rem ark. T he variable 
B$ here represents the tokenized text, 
and is built byte by byte in line 60130 . 
If the contents of AS resides anywhere 
w ithin  B$, then sooner or later A$ will 
equal the rightm ost L characters of B$, 
where L represents the length of AS. 
W hen this m atch  occurs, line 60160  
prints the line num ber of the current 
line represented by B$. T he previous 
unconditional print of each byte and 
line num ber has been replaced, and BS 
is cleared in line 60520  whenever a new 
line num ber is decoded.

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. L ine 61070  converts the 
num eric token T K  to a 1-byte string 
A$, and then uses the string search 
routine of listing 4  to locate m atches 
for A$.

As is, the cross-reference generator 
w ill now find all that you seek, but it 
finds a few extra item s as w ell. As an 
exam ple, d irect the program to ex
am ine its own tex t for references to the 
num eral 7 . It prints the line num bers in 
w hich the constants 75, 768 , and 127 
as w ell as line reference 60070  appear. 
A sk it to find references to  the num eric
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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 rem ark literals are found, as 
well as all references to T  and TK. 
Some fine tuning is definitely  in order 
to elim inate, or at least cu t down on, 
the unwanted reference reports.

T h e  problem  of distinguishing a 
constant from  a line reference is very 
com plex, partly because line references 
can be surrounded by com m as in an 
O N /G O TO  or O N /GO SUB context, 
w hile constants can also be surrounded 
by com m as in  a m ultiple-argum ent 
function or com m and. In my programs, 
I've found lin e  references to be far more 
com m on than constants, and far more 
likely to end w ith the num eral 0 . 1 have 
seen other cross-reference generators 
w hich can do the job, but they are 
larger than this one and not as ver
satile. S ince our purpose is com pact
ness, versatility  is useful, and since the 
chances of confusion appear to be m in i
m al, I can live w ith the constant/line 
reference problem .

T h e  problem of distinguishing sub
scripted, string and num eric variables 
is m uch easier to solve. If references to 
a num eric variable are sought, the pro
gram should reject any it finds w hich 
are followed by either a ( or a $ . If 
references to a string variable are 
sought, the program should ignore any 
followed by a ( character. T hese suffix 
rejection rules for num eric and string 
variables suggest that we can elim inate 
erroneous references embedded in 
larger strings (illustrated above by the 
searches for 7 and T) by im plem enting 
a set of suffix and prefix re jection  rules.

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

Listing 6 incorporates these rules 
in to  the cross-reference generator, 
utilizing three defined Boolean func
tions in  a single IF/G O TO  statem ent. 
T he functions are defined in lines 
60005 through 60007 . T he argument in

Listing 6

6 0 0 0 5  D E F F N A ( X > =  < X > 4 7 A N D X < 5 8 ) O R ( X > 6 4 A N D X < 9 1 >
6 0 0 0 6  D E F F N B ( X ) = X <  > 3 6 A N D X <  > 4 0
6 0 0 0 7  D E F F N C  < X ) = N 0 T F N B ( X ) O R F N A ( X )
6 0 0 7 0  L = L E N ( A S ) : B * = " " : A = A S C  ( A S )
6 0 0 8 0  IF A 5 -1 2 7 G 0 T D 6 0 1 0 0
6 0 0 9 0  B = A S C ( R I G H T * ( A S ,1 > )
6 0 1 3 5  IF A > 1 2 7 G 0 T 0 6 0 1 6 0
6 0 1 4 0  IF A S K  > R I6 H T S ( B S ,L > G 0 T 0 6 0 1 7 0
6 0 1 4 5  Y = P E E K ( I + 1 > : IF L E N (B S )> L T H E N W = A S C (R IG H T S (B S , L + l > )  
6 0 1 5 0  IF F N A (W )O R  < B = 3 6 A N D Y = 4 0 >  O R ( F N B ( B ) A N D F N C ( Y ) ) G 0 T 0 6 0 1 7 0  
6 0 5 3 5  W=0

(LABEL), Y (LABEL,X) LABEL + JNDX-I

6502 Assembler/Editor
APPLE
ATARI
PET
KIM
SYM

Before you  buy th a t o ff-b rand  A ssem bler/Text E d ito r, note th a t EHS is the o n ly  com pany th a t provides a | 
line o f com patib le  A S M /TE D 's  fo r  the P E T /A P P L E /A T A R I/S Y M /K IM  and o ther m icrocom puters.
When you  make the trans ition  from  one o f these 6502-based m icrocom puters to  another, you  no longer 
have to  relearn peculiar Syntax 's , pseudo ops, and commands. N o t on ly  th a t, EHS A S M /T E D 's  are the 
o n ly  resident 6502 M acro Assemblers availiable and the y  have been available fo r  several years. Thus you 
can be sure they w o rk . O ur A S M /TE D 's  may cost a l i t t le  more b u t do  the others provide these pow erfu l 
features: Macros, C ond itiona l Assem bly, S tring Search and Replace, o r even up to  31 characters per label? 
Before you  spend y o u r m oney on th a t o ther A S M /TE D , w rite  fo r  ou r free deta iled spec sheet.____________

M AC R O  A S M /TE D
F or A P P L E /A T A R I/P E T /S Y M /K IM  
O th e r than ou r M A E , no o ther assembler 
is as po w e rfu l.
M acros/C onditiona l Assem bly.
Extensive te x t ed iting  features 
Long Labels
Designed fo r  Cassette-based systems. 

___________________ $49.95

M A E  A S M /T E D
For A P P L E /A T A R I/P E T
The m ost pow erfu l A S M /TE D
M acros/C onditiona l and In teractive Assembly
Extensive te x t ed iting  features
Long Labels
C ontro l files
Designed fo r  Disk-based Systems. 

___________________$169.95______________________

VISAT
Ea s t e r n  H o u s e  So f t w a r e

3239 L inda Drive PHONE ORDERS
W inston-Salem, N. C. 27106 USA (919 )924-2889  

(Dealer Inquiries Inv ited) (919) 748-8446

.EN .BY .OS .BA .DE .CE
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L is t in g  7

O G 0 T 0 6 0 0 0 0
6 0 0 0 0 REM XREFGEN
6 0 0 0 2 C LE A R
6 0 0 0 5 DEFFIMA ( X ) =  ( X > 4 7 A N D X <  5 8 )  OR ( X > 6 4 A N D X < 9 1  >
6 0 0 0 6 D E F F N B ( X ) = X <  > 3 6 A N D X <  > 4 0
6 0 0 0 7 D E F F N C ( X ) = N 0 T F N B  < X ) O RFNA < X )
6 0 0 1 0 T = P E E K ( 1 2 3 ) + 2 5 6 * P E E K ( 1 2 4 )
6 0 0 3 0 IN P U T "K E Y W O R D  OR S T R IN G " ; A * : P R I N T
6 0 0 3 5 Y = F R E ( 1 )
6 0 0 4 0 IF A S C  < A * ) = 7 5 S O T 0 6 1 0 0 0
6 0 0 5 0 IN P U T "W H IC H  S T R IN S " ; A S :P R IN T
6 0 0 7 0 L = L E N ( A S > : B S = " " :A = A S C ( A * >
6 0 0 8 0 IF A > 1 2 7 G 0 T 0 6 0 1 0 0
6 0 0 9 0 B = A S C ( R IG H T * ( A S ,  1 ) )
6 0 1 0 0 F 0 R I= 7 6 B T 0 T
6 0 1 1 0 X = P E E K ( I>
6 0 1 2 0 IF X = O G O T 0 6 0 5 0 0
6 0 1 3 0 B S = B S + C H R S (X )
6 0 1 3 5 IF A > 1 2 7 G 0 T 0 6 0 1 6 0
6 0 1 4 0 I F A S O R I  G H T *  ( B * , L  > G 0 T 0 6 0 1 7 0
6 0 1 4 5 Y = P E E K ( I  +  1 > : IF L E N (B * > > L T H E N W = A S C ( R IG H T  S. ( B * , L + 1 )  )
6 0 1 5 0 IF F N A ( W) O R ( B = 3 6 A N D Y = 4 0 > O R ( F N B ( B > A N D F N C ( Y ) > G 0 T 0 6 0 1 7 0
6 0 1 6 0 I F A * = R I G H T * ( B * , L >  T H E N P R IN T L IN E ;
6 0 1 7 0 N E X T I : P R IN T :G 0 T 0 6 0 0 3 0
6 0 5 0 0 REM NEW L IN E
6 0 5 1 0 L IN E = P E E K ( 1 + 3 ) + 2 5 6 * P E E K ( 1 + 4 )
6 0 5 1 5 IF L I N E  > 5 9 9 9 9 T H E N P R IN T : G O T 0 6 0 0 3 0
6 0 5 2 0 B * = "  "
6 0 5 3 0 1 =  1 + 5
6 0 5 3 5 W=0
6 0 5 4 0 G 0 T 0 6 0 1  1 0
6 1 0 0 0 REM LO O KU P TO KEN
6 1 0 0 5 IN P U T "W H IC H  K E Y W O R D " ;A S :P R IN T
6 1 0 1 0 T K = 1 2 7 : B * = " "
6 1 0 1 5 L = L E N (A S )
6 1 0 2 0 F O R I= 4 1 0 9 2 T 0 4 1 3 1 4
6 1 0 3 0 X = P E E K ( I )
6 1 0 4 0 B S = B S + C H R S ( X A N D 1 2 7 )
6 1 0 5 0 IF X < 1 2 8 G 0 T 0 6 1 1 0 0
6 1 0 6 0 T K = T K + 1
6 1 0 7 0 IF A S = L E F T S ( B S , L ) T H E N A S = C H R S ( T K ) : G 0 T 0 6 0 0 7 0
6 1 0 8 0 B S = "  "
6 1 1 0 0 N EXT
6 1 2 0 0 P R IN T A S ; "  NOT F O U N D ": P R IN T :G 0 T 0 6 0 0 3 0

each is the ASCII value of a character. 
FNA returns a true value if the charac
ter is num eric or upper-case alpha. FNB 
returns true if the character is neither | 
nor $. FN C, utilizing FNA and FNB in 
its definition, returns true if the 
character is either num eric, upper-case 
alpha, ( or $.

Line 60070  is modified to set new 
variable A equal to the ASCII value of 
the first byte of A$. Lines 60080  and 
60135 skip  over the rules im plem enta
tio n  if A indicates that A$ 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  jum ps past the rules 
until that condition is m et. In line 
6 0145 , Y is the ASCII 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 w hen
ever a new line num ber is decoded.

Line 60150  skips the line num ber 
printing statem ent if any of the prefix 
or suffix re jection  rules are m et when a 
potential reference is found. T h is  is one 
easy way to read the line:

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

O R  the item  sought ends w ith a $ 
and the text suffix is a (,

OR the item  ends w ith neither ( nor 
$ and the text suffix is either 
num eric, upper-case alpha, $ or (,

G O TO  60170.

T h e  first clause im plem ents the 
prefix rule, the second the string 
variable suffix rule, and the third the 
suffix rule for num eric variables, con
stants, and line references.

Listing 7 is the result of all these 
developm ents. It does indeed run in 
less than IK  of RAM, w ith  about 200 
bytes to spare for a few instructions in
serted betw een lines 60010  and 60030 , 
if desired. T hat m ight be a good place to 
rem ind yourself that the sym bols + , 
— » * , / ,  A , > ,  = , and <  are treated as 
keywords, not strings. (See table 2.)

A few extra lines in listing 7 are 
useful options. Line 0 is sim ply 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 m odification o f a program erases 
the tables of variables in upper RAM, 
you 'll need the CLEAR statem ent in 
line 60002  only if you test your own 
program and then enter the cross- 
reference generator by typing G O TO  
60000. T he FRE function in line 60035 
allow s the garbage collection  routine to 
conserve m em ory in the string storage 
space whenever a new A$ is input in 
line 60030 . Rest assured that garbage 
co llect w ill not crash the system  
(M ICRO 35 :43) unless your own pro
gram uses subscripted string variables 
and their values are preserved by 
avoiding both program m odification

and the CLEAR statem ent. Line 60515 
ends the search w hen the program's 
own line num bers are reached.

You can conserve even m ore 
m em ory by deleting the rem ark state
m ents and altering the references to 
those lines accordingly, as w ell as by 
com bining unreferenced lines in to  
m ultiple statem ents. O bviously, this 
latter step saves the four-byte header 
for each of the lines elim inated, and 
can add up to a critica l saving.

Have you been wondering about the 
need for the next-line pointers? They 
are essential to BA SIC 's execution of 
branching statem ents. An understand
ing o f this process w ill help you im 
prove execution speed of your own pro
grams as w ell as the cross-reference 
generator.
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W hen a branch token such as a 
G O T O  is  execu ted , BA SIC  first 
translates the string of digits following 
the token  into  the low-high line 
num ber form at. T he speed of this 
operation clearly depends on the length 
of the string, so it  always helps to 
u tilize  sm all line num bers, even 
though th is m ay be im practical in  large 
programs. If line references were stored 
in low-high form at when tokenized, it 
would save m em ory and speed things 
up. I suspect M icrosoft shares my con
clusion that it is d ifficult to distinguish 
constants and line references.

O nce the line num ber is ready, 
BASIC looks at each tokenized line 
header in turn, starting w ith the first 
program line in RAM , until a line 
num ber m atch  is found. If the current 
header doesn 't m atch , BASIC uses the 
next-line pointer to skip  to the next 
header.

You can m axim ize the speed of this 
skip-com pare process by m inim izing 
the num ber of lines and lengthening

each line w ith m ultiple statem ents. 
You should also put your m ost 
frequently-called routines in the low est 
line num bers, where BASIC w ill find 
them  first, and put the in itialization 
code in the highest line num bers, so 
BASIC w on't have to  skip through it on 
the way to the more important material. 
T he cross-reference generator has a 
very significant execution speed prob
lem  in th is regard, because not only its 
own initia lization  in lines 60000- 
60090 , but also the entire tokenized 
tex t data base, s its  below  the m ain 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. O nce a reference is found in 
a line, there is no need to search the re
m aining portion of the line, so use the 
pointer to increm ent the loop variable I 
to the beginning of the next line. More 
helpful is an input specifying the range 
of line num bers in your program 
through w hich the cross-reference 
generator should search. It can use the 
next-line pointers to skip to the first 
line num ber you specify, and then quit

w hen it finds the last line num ber you 
specify. If you 're looking for references 
to a b lock  of code in your own program 
about to be m oved or elim inated, you 
can reduce the num ber of searches re
quired by adding a search for references 
to a specified range of line num bers. I 
suggest that you create a defined 
Boolean fu nction o f your ow n to help 
im plem ent the rules for these extra 
features.

|ohn Krout is  a patent attorney  w ith  the 
firm  o f G ipple &  H ale in Arlington, 
Virginia. He teaches an adult education 
course en titled  In troduction to C om puter 
Program m ing, a t O pen U n iv ersity  in 
W ashington, D C , He has com puterized 
Open U n iv ersity 's  w alk-in  registration 
process on a C hallenger IP , and has 
performed trendspotting e lectio n  analysis 
on E lection  N ight 1981 for the Virginia 
Radio N etw ork using a C hallenger 8P  D F.

JMCftO

O hio ScieNTific
★  A t  La s t !

C A D  Extended Arithmetic 
C M  I  Processor
Copyright North East F inancia l Systems 9/81

MULTIPLE PRECISION MATH 
65D3 and 65U

•  13-Digit Input — 26-Digit Output
•  Complete Rounding Function
• Com pletely Integrated in to 9-digit 

MICROSOFT BASIC
• $95.00 End User License — 8”  Disk, 

39-page Manual
• OEM and D istributor License — Inquire

N o R T h  Ea s t  F in a n c Ia I  SysTEws
16 Maple Avenue 

W est Nyack, New York 10994 
(914) 358-2898

OSI HEXDOS
Can your disk operating system do this?

HEXDOS is a  remarkable disk operating system for the 0 1 P or 
Superboard II . HEXDOS surpasses the capabilities o f 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 o r 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 o f RAM, leaving maximum space 

for user programs.
• Full trace o f BASIC programs with optional single-stepping.
• True line editing allows you to correct m istakes easily.
•  Includes a d isassem bler and dem onstration  program s: 

CHECKBOOK and ADDRESSBOOK (personal data base 
management), LIFE, SURROUND, REVERSI, BACKGAM
MON, and BSR CONTROLLER (home control).

• Satisfaction guaranteed, o r your money promptly refunded.

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

-  Ronald C. Whitaker, C om pute t magazine, April 1981

Price: $49.50 (5'/4-inch diskette  and 40-page m anual) 
M anual only: $10. (Applicable towards purchase price.)

The 6502 Program Exchange
2920 West Moana 
Reno, NV 89509

VISA
For more information, send $1.00 for our catalog. o
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If your Challenger can’i  generate displays like those shown above 
W HAT ARE YOU WAITING FOR? The SEB-1 High Resolution 
Graphics and Memory Board (for CIP and Superboard II) 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 3 2 x  16 alphanumerics to 
256x 192 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, o r Gaming displays that were 
im possible— until now!

SEB-1 SEB-2

Installation of either board requires absolutely NO modification of 
your computer— they just 'plug-in'. Nor do they preclude your 
using any other OSI-compatible hardware or software. In addition 
to the Hi-Res Graphics the SEB-1 gives C1 & Superboard II 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 w ith handshaking. The SEB-2 
gives OSI 48-pin BUS users an OSI hardware/software 
compatible Disk controller, and an RF modulator that can be 
user-populated.

FOR O S I IP, 2 -4 P , 2 -8 P , C4P, C8P

A ssem bled  and Tested  
K it

SEB-1 SEB-2
5249.00 (5K RAM) S239.00 (1K RAM)
5165.00 (No RAM) $199.00 (No RAM)

Bare Board & Manual 
M anual on ly

59.00
5.00

59.00
5.00

T A R G -IT !......................................................................................$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 LA N D E R ............................................................ $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

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

C O M IN G : S E B -3  8 0  x 2 4  V id e o lD ls k  C o n t r o l le r  (C 2 /4 I8 ) ,  S E B -4  4 8 K  M e m o ry  
R A M /R O M  (C 2 I4 I8 ) .  S E & 5  8 K  R A M ID is k iS o u n d lC lo c k lV o ic e  (C 1  &  S u p e rb o a rd ) .

W rite for FREE catalog
International Requests please
supp ly 2 International Response Coupons ORION

RUINS OF TA LA M AR IN E .......................................................... S16.95
This is  the first of our "Epic Quests' programs. Epic Quests could be described as 
graphic adventures, but they are much more. Can you retrieve the stolen Jewels from 
the ruined Talamanne castle? This series of two programs allows you to create a 
character with the qualities that you want to do battle with the forces of darkness. 8K.

CODENAME: BAR R AC U D A .................................................... $19.95
Another of our ' Epic Quests", in which you are an agent working for the US 
Government trying to rescue a defecting Soviet professor. The problem is that a 
middle-eastern government has kidnapped the professor and is forcing him to  develop 
atomic weapons for them. The three programs (8K ea.) in this series allow you to 
create, tram and send your character on his mission.

DUNGEONS OF ZORXON......................................................... $19.95
Can you explore Ihe Dungeons o l Zorxon in this 'Epic Q uest"? Step into a nether world 
o l monstrous beasts and fortunes in  gold where magic reigns supreme. Three 
programs 8K each. _______ _____
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More Hooks into OSI BASIC

Trethewey Listing

This artic le  shows you how to
BCOO *-*B C O O
00A5-- TO KEN=*AS ;  TOKEN FOR A S T E R IS K

add your own keywords to OOC7= AriA 1
T X T P T R = *C 7
LDY # * 0 1
LDA (T X T P T R ). Y

j P O IN T E R  TO TEX t

BASIC under OS-65D V3.2. BCOO
BC02

RUU 1
B1C7 : FETCH 2ND  CHARACTER

BC04 C 9A 5 CMP # TOKEN S I S  I T  AN A S T E R IS K ?
B C 06 D 0 2 3 BNE BACK ! NO! GO BACK TO B A S IC
B C 08 8 8 DEY i Y E S ! NOW GET 1ST CHAR.

Richard L. Trethewey B C 09 B1C7 LDA (T X T P T R ) . Y

5405 Cumberland Road 
Minneapolis, Minnesota 55410 :  NOW GO TO A P P R O P R IA TE  CODE

BCOB C 9 4 3 CMP I I '  C
BCOD F 0 3 8 BED CCODE

In the Septem ber 1980 issue o f T h e fctCOF 
BE 11

C 9 4 2
F 0 4 E

CMP # ' B 
BED nCODE

S m all S y s tem s  Jou rn al (M ICRO  28 :42), B C 13 C 9 5 3 CMP t t ’ S
Ohio S c ien tific  published a m ethod by BC15 F 0 5 8 BEQ SCODE

w hich the user could add h is ow n new 
keywords to BASIC. As soon as I saw it,

B C 1 f  

BC19 
BC 1 B

CTO 1 
F 0 5 F  
C 9 5 2

CMP t t ’ O 
BEQ QCODE 
CMP t t ’ R

I knew I wanted to try it, and I did. It EC ID F06C BEQ RCODE
worked, but I d idn't want to stop at the BC1F C 944 CMP # ’ D

two keywords that O SI had provided. I BC21
B C 23

F 0 7 A
C 94B

BF.Q DCODE 
CMP # ’ H

wanted m uch more. BC25
EC27

FOOC
C 7 5 0

BEQ HCODE 
CMP # ’ P

U nfortunately, the way O SI wrote BC29 FOOB BEQ PCODE

their code involved the use o f look-up : RETURN TO B A S IC AND CONTINUE
tables w hich made adding new key !
words a litt le  cum bersom e. Having the BC2B 2 0 2 E 0 F BACK .JSR * 0 F 2 E

look-up tables imbedded in the code BC2E
BC30

8 5 9 6
8 4 9 7

STA * 9 6  
STY * 9 7

also m eant a sm all m em ory overhead. I B C 32 6 0 RTS
rewrote the code to use sim ple direct :

com parisons instead of com parisons S .JUMPS TO CODE BEYOND PAGE BOUNDARIES

and subsequent jum ps from tables. BC33 4C5EBD HCODE JMP HO
This m akes the code shorter, a  little B C 36 4C 39B E PCODE JMP P I
faster, and easier to follow. !

II R ESETS P O IN TER S AND RETURNS TO B A S IC

Even though my program takes up BC39 A3C.7 UPDATE
F
LDA TXTPTR

IK o f m em ory, in just IV i pages of BC3B 18 CLC

RAM I have im plem ented com m ands 
for the follow ing: screen clear, color

BC3C
BC3E
B C 40

6 9 0 2
85C 7
9 0 0 2

ADC # * 0 2  
STA TXTPTR 
BCC UP1

background select, screen state select, BC42 E6C 8 IN C  TXTPTR +1
scroll toggle, BASIC reset, d isk direc B C 44 6 8 UP1 PLA

tory printer, hex-dec and dec-hex con BC4S
B C 46

6 8
6 0

PLA
RTS

verter, and a screen-to-printer dump. <
It's well w orth the overhead, even on ; R O U TIN E  TO CLEAR SCREEN

24K system s.
B C 47 ft 9 2 0 CCODE

1
LDA # ' !  LOAD A S C I I  BLANK

BC49 0 2 0 8 LDX # * 0 8 ■ LOAD PAGE COUNTER-
T o  im plem ent new keywords, OSI BC4B AOOO LDY # * 0 0 ;  I N I  Z P O IN TE R

replaced the regular instructions in BC4D 9 9 0 0 D 0 C l STA * D 0 0 0 ,Y i  SAVE TO SCREEN

BASIC that interpreted the keyword 
"L E T ” w ith a JSR  to the code that in

BC50
BC51
BC33

C8
DOFA
EE4FBC

I  NY
BNE C l 
IN C  C l + 2

; BUMP 
■, LOOP 
: BUMP

P O IN TE R  
FOR PAGE 
PAGE ADDRESS

terpreted the new keywords. O SI used B C 56 CA DEX ;  DECREMENT PAGE COUNT
an asterisk  as a character in both of BC57 D 0F 4 BNE C l ;  LOOP ’ T I L  DONE

their keywords. T h is is because when B C 59 A9D 0 LDA # *D 0 ;  RESET PAGE ADDRESS

BASIC saves text, it tokenizes certain ( Continued on next page)
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words and characters in to  one byte. 
The asterisk, w hich is the operator 
sym bol for m ultip lication , is one of 
those characters. T h is  way, the BASIC 
interpreter can 't confuse your new 
keyword with a variable nam e. T h is 
m ay be overly cautious since we hook 
into  BASIC at "L E T ” — 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 "L E T ”  is still valid.)

Before we are able to use the new 
keywords, we m ust do a little  house
keeping in the interpreter. T h e  follow 
ing is what you w ill need to incorporate 
in to  your BEX E C * in order to use the 
hooks (I have used O SI'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 m em ory. ADDR is the 
hex address of the sam e. T T  is the track 
num ber and S is the sector where you 
have saved the hooks' code on disk. 
T h e  POKE to 133 protects your hooks 
from getting overw ritten by BASIC 
strings.

I have a 48K  system , so ADRH = 188 
and my code resides at $B C 00 . 24K 
system s m ay want to use ADRH = 92 
and $5C 00 . M y system  has 8-inch  disks 
so I put my hooks on track 8, sector 5, 
w hich is unused. (Note: O S-65D  V 3.3 
users w ill have to put their codes 
elsew here.)

A nother option is to alter BASIC 
perm anently on disk to elim inate lines 
20  and 30 . After you have done the 
POKEs from these lines, ju st enter the 
follow ing com m and: DISK! "S A  02 ,1  = 
0200/ B ” for 8-inch  system s. On m inis, 
just change the last " B ”  to an " 8 ” . 
T h is  w ill save the adjustm ents to 
BASIC and you can elim inate the code 
in your B E X E C *. Also, if you have 
enabled LIST, NEW, and < C T R L >  
'C ',  these com m ands w ill be enabled 
w henever you invoke BASIC. W hile 
w riting this code, I was constantly  go
ing from the assem bler to BASIC. Not 
having to do those POKEs was very 
convenient.

T he com m ands I have added are 
very sim ple to use: ” C * ”  clears the 
screen, ” B * x ” changes the background

Trethewey Listing (C ontinued)
BC 5B 8D4FBC STA C l + 2
BC5E 4C 39B C JMP UPDATE !  RETURN TO B A S IC  

I
i  R O U T IN E  TO SET BACKROUND COLOR

BC61 A9E 0 BCODE
1
LDA # * E 0  s LOAD C LR  PAGE #

B C 63  8D4FBC STA C l+ 2  ;  SAVE IN  CCODE
B C 66  A 0 0 2 LDY # * 0 2
B C 68  B1C 7 LDA (T X T P T R ) ,Y  j  FETCH  COLOR #
BC 6A E6C 7 IN C  TXTPTR  ; A D JU S T B A S IC
BC6C 4C 49BC JMP CCODE+2 ; AND ENTER CCODE 

5
; R O U TIN E  TO TOGGLE SCREEN SCROLL

B C 6F A D 2A 26 SCODE
5
LDA * 2 6 2 A  s TOGGLES SCROLL

B C 72  4 9 4 0 EOR # * 4 0  s ON AND OFF
B C 74  8 D 2 A 2 6 STA * 2 6 2 A
B C 77  4C 39BC JMP UPDATE

S R O U TIN E  TO SET D IS P L A Y  STATE 
i
LDY # * 0 2BC 7A A 0 0 2 QCODE

BC7C B1C 7 LDA (T X T P T R ) ,Y  ;  FETCH NUMBER
BC7E 8D 00D E S TA SDEOO ;  SEND IT
BC81 A5C7 LDA TX TP TR  ;  AND A D JU S T B A S IC
B C 83  18 CLC
B C 84 6 9 0 3 ADC # * 0 3
B C 8 6  B5C7 STA TXTPTR
B C 88  4C 44B C JMP UP1

;  R O U TIN E  TO RESET NEW, L IS T ,  AND < C T R L >  C

BCBB A 94C RCODE LDA # 7 6  ;  THESE ARE THE NUMBER
BC8D 8 D E 5 0 2 STA 7 4 1  j  YOU’ RE USED TO
B C 90  A 94E LDA # 7 8  ;  S E E IN G
B C 92  BDEE02 STA 7 5 0
B C 95  A9AD LDA # 1 7 3
B C 97 8 D 1 9 0 8 S TA 2 0 7 3
BC 9A 4C 39BC JMP UPDATE i  GO BACK TO B A S IC  

i
; R O U TIN E  TO P R IN T  D IS K  D IRECTORY

2 6 5 E =
S
S C T N = *2 6 5 E

2 6 5 F = PAGES = * 2 6 5 F
2 6 6 0 “ ADRLX= * 2 6 6 0
2 6 6 1  = A D R H X = *2 66 1
2 6 6 2 = T R A K X = *2 6 6 2
2 6 A 6 = S E E K X = *2 6 A 6
2 7 5 4 = LOAD = * 2 7 5 4
2 7 6 1  = U N L 0 A D = *2 7 6 1
2 9 5 D = C A L L X = *2 9 5 D
2D 6A = C R L F = *2 D 6 A
2 C F 7 = S W A P =*2C F7
2 D 9 2 = P R B Y T E = *2 D 9 2
2 3 4 3 = C H R 0 U T = *2 3 4 3
2 D 7 3 = S T R 0 U T = *2 D 7 3
2 E 7 9 = D IR B U F = *2 E 7 9
BC9D 2 0 F 7 2 C DCODE JS R  SWAP
BCAO 20A 9B C JS R  D
BC A3 2 0 F 7 2 C JSR SWAP
BC A6 4C 39B C JMP UPDATE I  RETURN TO B A S IC

;  NOTE: BY CHANGING THE FO LLOW ING LO C A TIO N S  
i  IN  THE O S , THE ’ D * ’  COMMAND W IL L  ALSO  BE 
! A V A IL A B L E  FROM THE OS KER NEL, 
j  CHANGE AS FOLLOW S: 
i  * 2 E 3 D = * 2 A , * 2 E 3 E = * A 8 ,  * 2 E 3 F = *B C  
i
J S R  STROUT j  P R IN T  MESSAGEB C A 9 2 0 7 3 2 D D

BCAC 2A 
BCAD 2 0  
BCAE 4 4  
BCAF 4 9
BCBO 3 2  
B O B ! 4 3  
BC B2 4 3  
BC B3 5 4  
BC B4 4F  
BC B5 5 2  
BC B6 59 
BC B7 2 0  
BCBO 2 A 
BC B9 OD 
BCBA OA 
BCBB OA 
BCBC 0 0

•B Y T E  ’ *  D IR ECTO R Y * ’ , * D , * A , * A , 0
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BCBD A 9 0 I LDA # * 0 1 LOAD SECTOR NUMBER
BCBF 3D B 3B E STA COUNT : SAVE I T
BCC2 20D 2B C JS R D IR  IN ; READ IN  SECTOR
BCCS 2 0F 4 B C JS R D1 : P R IN T  OUT CONTENTS
s e n s EEB3BE IN C COUNT ; BUMP SECTOR NUMBER
RCCB 20D 2B C JS R D IR IN ; R EPEAT PROCESS
BCCE 2 0F 4 B C JSR D1 ; FOR 2ND SECTOR
BCD1 6 0 RTS

;  R O U TIN E  TO READ IN A SECTOR OF D IR T K

BCD2 A 9 7 9 B IR IN LDA # * 7 9 i LOAD LOW BYTE
BCD4 8 D 6 0 2 6 STA ADRLX ! SAVE IT
8CD7 A 92E LDA # * 2 E : LOAD H IG H  BYTE
BCD'? 8 D 6 1 2 6 STA ADRHX ! SAVE I T  TOO
BCDC ADB3BE LDA COUNT : LOAD SECTOR #  TCI RE
BCDF 8 D 5 E 2 6 STA SCTN ; SAVE IT
BCE 2 A 9 0 8 LDA # * 0 8 ; LOAD D IR  T K  #
BCE4 8 D 6 2 2 6 STA TRAKX : SAVE IT
BCE7 2 0 A 6 2 6 JSR SEEKX : MOVE HEAD TO TRACK
BCEfi. 2 0 5 4 2 7 JSR LOAD ; LOAD HEAD
BCED 2 0 5 D 2 9 JS R CALLX ; READ SECTOR
BCFO 2 0 6 1 2 7 JS R UNLOAD : UNLOAD HEAD
B C F3 6 0 RTS : AND GO BACK

;  R O U TIN E  TO P R IN T  CONTENTS OF D IR B U F

BCF4 AOOO D1 LDY # * 0 0 . I N I  Z P O IN TE R S
BCF6 8C B 2B E STY F IF T H
BCF9 A 2 0 0 LDX # * 0 0
BCFB B 9 7 9 2 E D2 LDA D IR B U F .Y FETCH A  BYTE
BCFE E 0 0 6 CPX # * 0 6 j I S  I T  STAR T TK  # ?
BDOO F O IA BEQ TK1 : Y E S ! P R IN T  I T
B D 02 E 0 0 7 CPX # * 0 7 ; END TRACK #  ?
BD04 F 0 2 1 BEQ TK 2 ; Y E S ! P R IN T  IT
B D 06 C 9 2 3 CMP # '# : I S  ENTRY A  N U L L ?
B D 08 F 0 0 8 BEQ DO i Y E S ! S K IP  I T
BDOA 2 0 4 3 2 3 JSR CHROUT ; NO! P R IN T  IT
BDOD E 8 0 3 IN X ; BUMP ENTRY COUNTER
BDOE C8 D4 I  NY ; BUMP BUFFER PO IN TER
BDOF DOEA BNE D2 * LOOP ' T I L  DONE
BD1 1 8 8 DEY
B D 12 9 8 DO TYA ; X -F E R  PO IN TER
B D 13 18 CLC ; TO ACCUMULATOR
B D 14 6 9 0 8 ACC # * 0 8 ; BUMP TO NEXT ENTRY
B D 16 A 8 TAY ; X -F E R  I T  BACK
B D 17 B041 BCS Q U IT ; BRANCH I F  DONE
B B 19 4C F9B C JMP D 2 -2 ; LOOP I F  NOT
BD1C A 9 2 0 TK1 LDA # ’ i LOAD BLANK
BD IE 2 0 4 3 2 3 JSR CHROUT ! P R IN T  IT
BD21 2 0 5 3 B D JSR TKOUT s P R IN T  S TA R T TK#
BD24 4C0DBD JMP D3 ; AND LOOP
B D 27 A 92D TK 2 LDA # ' - ; LOAD
BD29 2 0 4 3 2 3 JSR CHROUT ; P R IN T  IT
BD2C 2 05 3 B D JSR TKOUT * P R IN T  END TK #
BD2F E EB2BE IN C F IF T H
B D 32 ADB2BE LDA F IF T H
BD35 C 9 0 4 CMP # * 0 4
BD37 DOOB BNE T K 3
B D 39 2 0 6 A 2 D JS R CRLF
BD3C A 2 0 0 LDX # * 0 0
BD3E 8E B 2B E STX F IF T H
BD41 4C0EBD JMP D4
B D 44 9 8 TK 3 TYA
B D 45 4 8 PHA
BD46 2 0 7 3 2 D JS R STROUT
B D 49 2 0 .  BYTE ’  ’ , * 0 0
BD4A 2 0
BD4B 0 0

BD4C A 2 0 0 LDX # * 0 0
BD4E 6 8 PLA
BD4F A 8 TAY
BD50 4C0EBD JMP D4
B D 53 B 9 7 9 2 E TKDUT LDA D IR B U F ,Y ; LOAD TRACK #
B D 56 2 0 9 2 2 D JSR PRBYTE j P R IN T  IT
B D 59 6 0 RTS
BD5A 2 0 6 A 2 D Q U IT JSR CRLF
BD5D 6 0 RTS

>
!  R O U TIN E  TO CONVERT D E C IM A L TO HEX

BD5E A 0 0 2 HO LDY # * 0 2
BD60 B1C7 LDA <T X T P TR ) Y
B D 62 C 9 2 4 CMP # ’ * ; HEX TO DEC ?
BD64 F 0 6 8 BEQ CONV i Y E S ! DO H E X -D E C
BD66 A 2 0 0 LDX # * 0 0 : INIZ x (Continued)

color to the ASCII value of x, " S ' "  tog
gles the screen scrolling on and off, 
" Q * x "  is like  POKEing 56832  w ith 'x ' 
for the screen/sound select, " R * M 
resets NEW , LIST, and < C TR L  > 'C ',  
" D « ” prints a directory of the disk in 
the currently selected drive, "H *x x x x x ” 
converts decim al "x x x x x "  to hex, 
" H ’ S x x x x "  converts from hex  to 
decim al, and “ p * "  dumps tex t from 
the screen to the serial printer port. 
T hese com m ands may be used in either 
the program or the im m ediate mode, 
w hich m eans they can be entered from 
the keyboard or embedded in your pro
grams. T he disk directory can be handy 
if you are trying to find w here a certain 
program is on disk; the hex-dec con
verter can save a lot of headaches when 
w riting USR(X| routines. N ote that the 
" H * ” com m and doesn 't expect a 
specific form at.

In order to save room I used existing 
code in the operating system  where 
possible. O S-65D  V 3.3 owners may 
w ant to alter the output routines to for
m at the output of the directory a little .

M y thanks to OSI for the original 
idea. They  deserve a lot of credit for 
m aking th is inform ation available and 
workable on so many different system s.

COLOR VIDEO  MONITORS

.  C O M PO SITE V ID E O  IN P U T , NTSC: 
TC-700 1 3 " co lor m on ito r/T V  receiver, 
switchable, $399.00. TC-900 19" mon
ito r/T V  receiver, $495.00.

•  S ony T V  to  video m on ito r conversion 
k it, MCK-100;optCHSolator input, $135.00.

.  RGB V ID E O  M O N IT O R S : Analog or 
T T L  drive, 380 x  350 resolution.
13" CRM-13 S485.00 
19" CRM-19 $575.00 
15”  T rin itro n , 3 modes, RGB, compos
ite video, T V . $1095.00, CM 15 RGB.

•  R G B converter board fo r  Apple 11, 
provides RGB video and sync; mod. 
VCB-A2. $179.00.

•  S o n y  T V  to  RGB and composite video 
m onitor conversion k it ,  RGB-100: 
$295.00 (available January 1982).

For additional information, contact:

' l/C d e o  7 K < v i6 e tC * ic i. ' I n t .
P.O. B o x  3 3 9  

W a rr in g to n , P A  1 8 9 7 6  
(2 1 5  ) 3 4 3 -3 0 0 0

DEALER INQUIRIES INVITED
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T re thew ey L is tin g  (Continued)

ELCOMP B O O K S  and 
S O F T W A R E

F o r A T A R I -  P E T  -  O S I -  A P P L E  I I  -  6 5 0 2
A T A R I B A S IC  -  Le arn in g  b y  
Using
T h is  n e w  b o o k  is a n  " A c t io n "  
B o o k . Y o u  d o  m o re  th a n  read i t .  
Learn  th e  in tr ic a c y  o f  A T A R I 
8 A S IC  th o ru g h  th e  s h o rt program s 
w h ic h  a re  p ro v id e d . T h e  
suggestions cha llen ge y o u  to  
change and w r i te  p rogram  
ro u tin e s . Yes. i t 's  e x c it in g  -  
M a n y  o f  th e  pro g ram s are 
a p p ro p r ia te  fo r  be g inne rs  as  w e ll 
a s  e xp e rien ced  c o m p u te r  users. 
(Screen D ra w in g s . Specia l Sounds, 
K e ys . Padd les ♦ Jo ys tic ks  
S pecia lieed Screen R ou tine s , 
G rap h ics  and S o u n d . Peeks and 
P okes a n d  special s t u f f ).
O rd e r-N o . 164 8 9 .9 5
Games fo r  th e  A T A R I-C o m p u te r  
H o w  to  p ro g ram  y o u r  o w n  games 
o n  th e  A T A R I .  C o m p le te  lis tings 
in  B A S IC  a n d  M a ch in e  Language 
o f  e x c it in g  gam es. T r ic k s  and.- 
h in ts .
O rd e r-N o . 1 6 2  8 4 .9 5
A T M O N A -1
M ach in e Language M o n ito r  to r  
th e  A T A R I 4 0 0 /8 0 0 .
T h is  p o w e r fu l m o n ito r  p ro v id es  
y o u  w i t h  the f irm w a re  s u p p o rt 
th a t y o u  need to  g e t th e  m ost 
o u t  o f  y o u r  p o w e r fu l system . 
A T M O N A -1  com e s o n  a  b o o ta b le  
cassette . N o  ca rtr idg es  re q u ire d . 
D isassem ble . M e m o ry  D u m p  H E X  
♦ A S C II, (Change M em o ry  
L o c a t io n s . . B lo c k tra n s fe r . f i l l  
m e m o ry  b lo c k , save a n d  load 
m a ch in e  language p ro g ram s, s ta rt 
m ach . Lang. P rog r. (P rin te r 
o p t io n a l) .
C om es w i th  in tro d u c t io n a ry  
a r t ic le  o n  h o w  to  p ro g ram  the  
A T A R I c o m p u te r  In  m ach in e  
language. (A va ila b le  a lso in  R O M ) 
O rd e r N o . 7 0 2 2  6 1 9 .9 5

A T M O N A -2  Superstepper 
A  v e ry  p o w e r fu l T racer t o  e xp lo re  
Ih e  A T A R I R O M /R A M  area S top 
a t p re v io u s ly  selected address. 
O p co d e  o r  o p e ra n d  (cassette). 
O rd e r N o . 7 0 4 9  6 4 9 .9 5

E D IT O R /A S S E M B L E R  fo r  
A T A R I 8 0 0 , 3 2 K  R A M  
E x tre m e ly  fa s t and p o w e r lu l 
E d ito r /A s s e m b le r  (B K  Source 
c o d e  in  a b o u t 5  seconds) Inc ludes 
A  T M O N A l
O rd e r-N o . 7 0 9 8  6 4 9 .9 5

M A C R O -A ssem b le r
fo r  A T A R I 8 0 0 . 4 8 K  R A M  
Please s p c c ify  y o u r  system  R A M . 
d isc  o r  cassette.
O rd e r-N o . 7 0 9 9  6 8 9 .0 0

G u n fig h t -  F o r  A T A R I 4 0 0 /8 0 0  
16K  R A M . needs tw o  jo y s tic k s , 
a n im a tio n  a n d  sou nd . (8 K  m ach ine 
language)
O rd e r-N o . 7 2 0 7  6 1 9 .9 5

E P R O M  B U R N E R  lo r  A T A R I 
4 0 0 /8 0 0 . Bare b o a rd s  o n ly  w i th  
d e s c r ip tio n , sche m atic  +  so ftw a re  
(2 7 1 6 , 2732 )
O rd e r N o. 7 0 4 1  6 9 9 .0 0

In v o ic e  W rit in g  fo r  ve ry  sm all 
business w ith  A T A R I 4 0 0 /8 0 0  
16K  R A M .
O rd e r-N o . 7 0 2 2 , cass. 6 2 9 .8 5
O rd e r-N o . 7 2 0 0 , d isc . © 9 .9 9  

W ord  processor f o r  A T A R I 80 0 , 
4 8 K  R A M
O rd e r-N o . 7 2 1 0  6 2 9 .9 5

H o w  to  c o n n e c t y o u r  EPSON-
P r in te r  to  th e  A T A R I 4 0 0 /8 0 0 .
C o n s tru c tio n  a r t ic le  w i t h  p r in te d  
c i r c u i t  b o a rd  and so ftw a re .
(S c re e n p rin t and va ria b le  cha rac 
te rs  pe r l in e ).
O rd e r-N o . 7 2 1 0  6 1 9 .9 5

m m m m as
T h e  F irs t  B o o k  o f  O h io  S c ie n tif ic
In tro d u c t io n  to  O S I com p u te rs . 
D iag ram s, ha rd w a re  and so ftw a re  
in fo rm a tio n  n o t  p re v io us ly  
ava ilab le  in  o n e  c o m p a c t source. 
192 pages.
O rd e r-N o . 1 5 7  6 7 .9 5

T h e  Second B o o k  o f  O h io
S c ie n tif ic
V e ry  va lu ab le  in fo rm a tio n  ab ou t 
O S I m ic ro c o m p u te r  systems.
In tro d u c t io n  to  O S -6 5  D  and 
O S -65U  n e tw o rk in g . H a rdw a re
and s o ftw a re  h in ts  and tips .
System s s p e c ifica tio n s . Business 
ap p lica tio n s .
O rd e r-N o . 1 5 8  6 7 .9 5

Th e  T h ird  B o o k  o f  O h io  S c ie n tific
is n o w  ava ilab le !
V e ry  Im p o rta n t in fo rm a tio n  fo r  
th e  O S I sys te m  exp e rim en te r. 
In te r fa c e  te chn iq ue s , system  e x 
pa ns io ns, accessories and m uch 
m o re  (E P R O M B u rn e r . 6 5 2 2  I/O - 
c a rd  w i t h  1 K  R A M , S o un db oa rd . 
E P R O M /R A M  bo ard ).
O rd e r-N o . 1 5 9  6 7 .9 5

The F o u rth  B o o k  o f  O H IO  
V IP -B o o k  -  V e ry  Im p o rta n t 
Program s. M a n y  in te re s tin g  p ro 
gram s f o r  O S I co m p u te rs . S o rtin g  
(B in a ry  T ree ) D if fe re n t ia l E q u i
ta t io n . S ta tis tic s . A s tro lo g y . Gas 
C o n s u m p tio n . Gam es a . s . o .
O rd e r N o . 160 6 9 .9 5

V IP  Package -  A b o v e  b o o k  plus 
a cassette w ith  th e  p rogram s. 
O rd e r-N o . 1 6 0  A  6 1 9 .9 5

T he  F i f th  b o o k  o f  O h io  S c ie n tific
M a n y  e x c it in g  p ro g ram s p ro g ra m 
m in g  h in ts  and t r ic k s , T e x tw r ite r . 
D ebugger fo r  C l  P . G am es. U t il it ie s  
a n d  m u ch  m o re  (p o lle d  keyb oa rd ) 
O rd e r-N o . 161 6 7 .9 5
In vo ice  W rit in g  P rog ram  fo r  OSI 
C 1P M F . C 4P  D is k  and Cassette, 
8 K  R A M .
O rd e r-N o . 8 2 3 4  6 2 9 .8 0

M a ilin g  L is t fo r  C 1P M F  o r
C 4P M F  2 4 K  R A W
2 5 0  addresses in c r p h o n e  nu m be r
a n d  param eters o i 
O rd e r-N o . 82 40

o n e  5  1 /4  d isk ) 
6 2 9 .8 0

8 K  M ic ro s o ft B A S IC  Reference  
M anual
A u th o r ita t iv e  re fe re nce  fo r  the 
o r ig in a l M ic ro s o ft 4 K  ♦ 8 K  
B A S IC  deve loped fo r A L T A I R  
a n d  la te r  c o m p u te rs  in c lu d in g  
O S I, P E T . T R S -80  and V IC .
O rd e r N o . 141 6 9 .9 5

E xp a n s io n  H an d b o o k  fo r  65 02  
a n d  6802
S  4 4  C ard  M an ua l describes a ll o f 
th e  4 .5  x 6 .5  4 4  p in  S -44 cards 
in c l. schem atics. A  M U S T  fo r  
eve ry  6 5 0 ?  sys te m  user (K IM . 
S Y M . A I M .  V IC . P E T . O S I)
O rd e r N o . 1 5 2  6 9 .9 5

M ic ro c o m p u te r  A p p lic a t io n
N otes
R e p rin t o l  In te l's  m o s t im p o rta n t 
a p p lic a tio n  n o te s  in c lu d in g  27 08 . 
8 0 8 5 , 8 2 5 5 , 62 51  ch ip s . V e ry  
necessary fo r  th e  ha rdw are  b u ff. 
O rd e r-N o . 153 6 9 .9 5

C o m p le x  S o un d  G e ne ra tion  
N ew  revised a p p lic a tio n s  m anua l 
fo r  the Texas In s tru m e n ts  SN 
7 6 4 7 7  C o m p le x  S o un d  G enera
to r .
O rd e r-N o . 154 6 6 .9 5

Raiains^j P rog rfl----
C o m p le te  lis ting s  fo r  th e  business 
use r. In v e n to ry .  In vo ice  W rit in g . 
M a ilin g  L is t  a n d  m u ch  m ore 
In tro d u c t io n  to  Business A p p li 
ca tions.
O rd e r-N o . 156 6 1 4 .9 0  j

M ic ro c o m p u te r  H ardw a re  H an d
b o o k
D esc ritio n s . p in o u ts  and s p e c if i
ca t io n s  o f  th e  m o s t p o p u la r  
m ic ro p roce sso r and s u p p o rt chips.
A  M U S T  fo r  th e  h a rd w a re  b u ff  
O rd e r-N o . 2 9  6 1 4 .9 5

C are  and Feeding o f  th e  
C o m m o d o re  PET
E ig h t cha p te rs  e x p lo r in g  PET 
ha rdw are . Inc ludes re p a ir and 
in te r fa c in g  in fo rm a tio n . P ro
g ra m m in g  t r ic k s  and schem atics. 
O rd e r-N o . 150 6 9 .9 5
P ro to typ e -E xp a n s io n  Board  fo r  
V IC -2 0  (S-44-Bus).
O rd e r-N o . 4 8 4 4  6 1 8 .9 5

1 6 K  R A M /R O M  b o a rd  fo r  844- 
bus. A n y  c o m b in a t io n  o f  R A M  
and R O M  o n  o n e  board.
(S Y 2 1 2 8  or»2716)
O rde r-N O . 6 1 3  8 3 9 .9 5
L o w  c o s t exp an ison  boards fo r  
y o u r  A P P L E  I I .  Bare Doard com es 
w i t h  e x ten s ive  d e s c r ip tio n  and 
s o ftw a re .
P ro to ty p in g  ca rd
O rd e r-N o . 6 0 4  8 2 9 .0 0
6 5 2 2  V I A —I/O  E xp .
O rd e r-N o . 6 0 5  8 3 9 .0 0
2 7 1 6  E P R O M  B u rn e r  
O rd e r-N o . 6 0 7  8 4 9 .0 0
8 K  E P R O M /R A M  Card 
O rd e r-N o . 6 0 9  8 2 9 .0 0

E L C O M P  P u b lis h in g , In c ., 5 3  R e d ro c k  Lane 
P o m o n a , C A  9 1 7 6 6 , P hone : (7 1 4 )  6 2 3 -8 3 1 4

P a ym e n t. C h e ck . M o n e y  O rd e r. V IS A . M astercharge, E u ro che ck . 
P O S T P A ID  o r  P R E P A ID  in  U S A  8 5 .0 0  h a n d lin g  fee  fo r  C .O .D  A ll  
o rd e rs  o u ts id e  U S A : A d d  1 5  %  sh ip p in g . C A  a d d  6 .5  %  sales ta x . 
A T A R I is  a reg is te red tra d e m a rk  o f  A T A R I Inc.
A P P L E  I I  is  a reg is te red tra d e m a rk  o f  A P P L E  Inc.________________

BD 68 8E B 1B E STX R ESH I ; IN  I  Z R E S H I
BD6B B1C 7 H I LDA (T X T P T R ) , Y * GET CHARCTER
BD6D C 9 3 0 CMP # * 3 0 IS  I T  A #  ?
BD6F 9 0 0 F BCC H2 NO! CALC U LA TE
BD71 3 8 SEC
B D 72 E 9 3 0 SBC # * 3 0 ; S T R IP  OFF A S C I I
BD74 9DB5BE STA IN B U F ,X ■ SAVE IT
B D 77 C8 I  NY
B D 78 EB IN X ; BUMP P O IN TE R S
BD79 E 0 0 6 CPX # * 0 6 ; TOO MANY D IG IT S ?
BD7B F 0 0 3 BEQ H2 C A LC U LA TE  ANYWAY
BD7D 4C6BBD JMP H I ; NO! = = >  LOOP
B D 80 9 8 H2 TYA
B D 8 1 18 CLC
BD82 65C 7 ADC TXTPTR
B D 84 8 5 C 7 STA TXTPTR i UPDATE B A S IC
BD86 CA DEX BUMP X BACK 1
B D 87 BDB5BE LDA IN B U F ,X ; GET ONES
BD8A 8DB0BE STA RESLO 5 ALWAYS SAVE IT
BD8D EOOO CPX # * 0 0 ; S IN G L E  D IG IT  ?
BD 8F F 0 2 9 BEQ P R IN T Y E S ! P R IN T !
BD91 A 0 0 3 LDY # * 0 3 ; S ET P O IN T E R  TO TB LS
B D 93 CA DEX ; BUMP X BACK ONE
BD94 8E B 3B E H3 STX COUNT f SAVE X
BD97 BDB5BE LDA IN B U F .X GET NUMBER
BD9A F O IA BEQ H5
BD9C AA TAX ; X -F E R  FOR COUNTER
BD9D ADBOBE H4 LDA RESLO 3 LOAD LOW BYTE
BDA0 18 CLC
BDA1 79A B B E ADC T B L 1 , Y ; ADD FROM TA B LE
BDA4 8DB0BE STA RESLO ; S AVE IT
BDA7 A D B IB E LDA R E S H I LOAD H IG H  BYTE
BDAA 79ACBE ADC T B L 2 ,Y ; ADD FROM TABLE
BDAD 8DB1BE STA R E S H I SAVE I T
BDB0 CA DEX ! DECREMENT COUNTER
BDB1 DOEA BNE H4 i LOOP T I L  DONE
BDB3 AEB3BE LDX COUNT FETCH  #  OF D IG IT S
BDB6 8 8 H5 DEY
BDB7 CA DEX ; BUMP D IG IT  COUNTER
BDB8 lO D A BPL H3 ; LOOP ’ T I L  DONE
BDBA A D B IB E P R IN T LDA R E S H I ■ FETCH H IG H  BYTE
BDBD F 0 0 3 BEQ PR 10 ; I F  0  S K IP  IT
BDBF 2 0 9 2 2 D JSR PRBYTE ; N O N -O . SO P R IN T  I T
BDC2 ADBOBE PR 10 LDA RESLO ; FETCH LOW BYTE
BDCS 2 0 9 2 2 D JSR PRBYTE j P R IN T  I T
BDC8 2 06 A 2 D JSR CRLF DO A  <C R > < L F >
BDCB 4C44EIC JMP UP1 S RETURN TO B A S IC

•
!  RO U TIN E TO CONVERT HEX TO D EC IM AL

BDCE C8 CONV
•
IN Y : BUMP P O IN T E R  J.

BDCF A 2 0 0 LDX # * 0 0 ; IN I Z  COUNTER
BDD1 8E B 2B E STX F IF T H
BDD4 B E B 1 BE STX R E S H I
BDD7 B1C7 H 10 LDA (T X T P T R ). Y ; FETCH  CHARACTER
BDD9 C 9 3 0 CMP # • 0 i IS  I T  A  NUMBER?
BDDB 9 01 1 BCC H I 2 i N O ! CALC U LA TE
BDDD 3 8 SEC
BDDE E 9 3 0 SBC # ’ 0 : S T R IP  OFF A S C I I
BDE0 C 90A CMP # * 0 A
BDE2 9 0 0 2 BCC H U
BDE4 E 9 0 7 BBC # * 0 7
BDE6 9DB5BE H U STA IN B U F .X ; SAVE VALUE
BDE9 EB IN X ; DUMP COUNTERS
BDEA C8 IN Y
BDEB 4CD7BD JMP H 10 . AND LOOP
BDEE CA H 1 2 DEX ! BUMP BACK ONE
BDEF 9 8 TYA ? X rF E R  #  OF CHARS
BDF0 18 CLC
BDF1 65C 7 ADC TXTPTR s AND UPDATE B A S IC
BDF3 8 5 C 7 STA TXTPTR
BDFS BDB5BE LDA IN B U F ,X : LOAD O N E 'S  VALUE
BDF8 D 90A CMP # * 0 A ; A D JU S T FOR HEX
BDFA 3 0 0 6 BM I H 30
BDFC 3B SEC
BDKD E 90A SBC # * 0 A
BDFF IB CLC
B E 00 6 9 1 0 ADC # * 1 0
BE 02 SDBOBE H 30 STA RESLO ■ ALWAYS SAVE IT
BEOS EOOO CPX # * 0 0 i ARE WE DONE?
BE 07 F 0 2 1 BEQ PR ; Y E S ! BRANCH
B E 09 CA DEX : N O . BUMP COUNTER
BE0A AOOO LDY # * 0 0 ; I N IZ  COUNTER
BE0C BEB4BE STX P O IN T
BE0F AEB4BE H 13 LDX P O IN T l FETCH P O IN TE R
BE 12 BDB5BE LDA IN B U F ,X : GET CHAR FROM BUFFR
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BE 15 F 0 0 7 BEQ H IS I I F  ZERO, S K IP  I T
BE 17 AA TAX
BE 18 2 0 3 8 B E H 14 JSR ADD 1 DO ADDUP RO U TIN E
BE1B CA DEX
BE 1C DOFA BNE H 14
BE IE ADB4BE H 15 LDA P O IN T
BE 21 F 0 0 7 BED PR * BRANCH WHEN DONE
B E 23 CEB4BE DEC P O IN T ! BUMP COUNTERS
B E 26 C8 IN Y
B E 27 4C 0FB E JMP H 1 3 ; AND LOOP
BE2A ADB2BE PR LDA F IF T H s FETCH 5 T H  D IG E T
BE2D F 0 0 6 BEO PR 1 ! S K IP  I F  ZERO
B E 2F IB CLC
BE 3 0 6 9 3 0 ADC # * 3 0 s AD JUST TO A S C II
B E 32 2 0 4 3 2 3 JSR CHROUT ' AND P R IN T  IT
B E 35 4CBABD PR1 JMP P R IN T ! F IN IS H  ELSEWHERE
BE 3 8 F 8 ADD SED i WE’ RE U S IN G  BCD HER
B E 39 ADBOBE LDA RESLO ; FETCH  LOW BYTE
BE3C 18 CLC
BE3D 7 9A 2B E ADC L O T B L , Y ; ADD FROM TABLE
B E 40 8D B 0B E STA RESLO , SAVE RESULT
B E 43 9 0 0 3 BCC ADD1 ; A D JU S T FOR OVRFLO
B E 45 EEB1BE IN C R E S H I
B E 4 8 A D B IB E ADD1 LDA R E S H I 5 FETCH  H IG H  BYTE
BE4B 18 CLC 5 AND CONTINUE AS
BE4C 7 9A 5B E ADC H IT B L , Y S BEFORE
BE4F 8D B 1B E STA RESHI
B E 52 9 0 0 3 BCC ADD2
B E 54 EEB2BE IN C F IF T H
B E 57 D8 ADD2 CLD ; RESET BCD FLAG
B E 58 6 0 RTS ■ AND GO BACK

!  R O U TIN E TO DUMP SCREEN TO P R IN TE R
O O F l = LOC= * F  1
B E 59 A 901 P I LDA # * 0 1 ., LOAD P R IN TE R  D E V IC E
BE5B 8 D 2 2 2 3 STA 8 9 9 4 ., SAVE IN  OUTPUT FLAG
BE5E A 9 0 0 LDA # * 0 0 . I N IZ  LOC TO SCREEN
B E 60 8 5F 1 STA LOC ■, ADDRESS
B E 62 A 9D 0 LDA # *D 0
B E 64 8 5 F 2 STA LOC+1
B E 66 AOOO LDY # * 0 0 i I N IZ  P O IN TE R
B E 68 B1F1 P 2 LDA ( L O C ) , Y 5 FETCH CHARACTER
BE6A C 9 2 0 CMP # ’ ; CHECK FOR GRAPHICS
BE6C 1 0 0 5 BPL P 3 i CHARACTERS
BE6E A 9 2 0 LDA # ’ ; AND P R IN T  A  BLANK
B E 70 4C 7A B E JMP P5 ; IN STEAD
B E 73 18 P3 CLC
B E 74 C 97F CMP # * 7 F
B E 76 3 0 0 2 B M I F'5
B E 78 A 9 2 0 LDA # ’
B E 7A 2 0 4 3 2 3 P5 JSR CHROUT ; P R IN T !
BE7D C8 IN Y ; BUMP P O IN TE R S
BE7E C 0 4 0 CPY # * 4 0
B E 80 D 0E 6 BNE P 2
B E 82 AOOO LDY # * 0 0
B E 84 ASF 1 LDA LOC
B E 86 18 CLC
B E 87 6 9 4 0 ADC # * 4 0
B E 89 8 5F 1 STA LOC
BE8B A 5 F 2 LDA LOC+1
BE8D 6 9 0 0 ADC # 0
B E 8F 8 S F 2 STA LOC+1
BE91 2 0 6 A 2 D JSR CRLF s END OF L IN E
B E 94 A 5 F 2 LDA LOC+1
B E 96 C 9D8 CMP # *D 8
B E 98 DOCE BNE F‘2
BE9A A 9 0 2 LDA # * 0 2 i RESTORE OUTFLAG
BE9C 8 D 2 2 2 3 STA 8 9 9 4
BE9F 4C 39B C JMP UPDATE i AND GO BACK
BEA2 16 LO TB L .B Y T E  * 1 6 , * 5 6 , * 9 6
BEA3 5 6
BEA4 9 6
BEA5 0 0 H IT B L ■BYTE * 0 0 , * 0 2 , * 4 0
BEA6 0 2
BEA7 4 0
BEA8 10 TBL1 ■BYTE * 1 0 , * E 8 , * 6 4 , * 0 A
BEA9 E8
BEAA 6 4
BEAB OA
BEAC 2 7 T B L 2 •B Y T E  * 2 7 , * 0 3 , * 0 0 , * 0 0
BEAD 0 3
BEAE 0 0
BEAF 0 0
BEBO 0 0 RESLO .  BYTE * 0 0
BEB1 0 0 R E S H I .B Y T E  * 0 0
BEB2 0 0 F IF T H -B Y T E  * 0 0
BEB3 0 0 COUNT .B Y T E  * 0 0
B E B 4 0 0  
BEB5=

P O IN T -B Y T E  * 0 0  
IN B U F = * AMCftO

APPLESCOPE
D IG IT A L  S T O R A G E  O S C IL L O S C O P E  

Interface tor the A pp le  II Com puter

T he  A P P L E S C O P E  s ys te m  c o m b in e s  tw o  h ig h  s p e e d  
a n a lo g  to  d ig ita l c o n v e r te rs  a n d  a  d ig ita l c o n tro l b o a rd  
w iih  th e  h ig h  re s o lu t io n  g ra p h ic s  c a p a b ilit ie s  o l th e  A p p le  
II  c o m p u te r  to  c re a te  a  d ig ita l s to ra g e  o s c il lo s o c p e . 
S ig n a l tra c e  p a ra m e te rs  a re  e n te re d  th ro u g h  th e  K e yboa rd  
to  o p e ra tio n a l s o ftw a re  p ro v id e d  in  P R O M  o n  th e  D l 
c o n tro l b o a rd

•  D C  to  3 .5  M h z  s a m p le  ra te  w ith  1 0 2 4  b y te  b u tte r  
m e m o ry

•  P re tr ig g e r V ie w in g
•  P ro g ra m m a b le  S c a le  S e le c t
•  C o n tin u o u s  a n d  S in g le  S w e e p  M o d e s
•  S in g le  o r  D u a l C h a n n e l T ra ce

P rice  lo t  ih e  tw o  b o a rd  A p p ie s c o p e  sy s te m  is S 5 9 5  
E X T E R N A L  T R IG G E R  A D D A P T E R  S 2 9

APPLESCOPE ACCESSORIES
A P P L E S C O P E -H R 1 2  H ig h  re s o lu t io n  12  b it  a n a lo g  to  
d ig ita l c o n v e r te r  w ith  s a m p le  ra te s  to  10 0  K hz  R e q u ire s  
4 8 K  A p p le  II w ith  d is k  d r iv e  S o ltw a re  p ro v id e  o n  f lo p p y  
d is k  in c lu d e s  b a s ic  S C O P E  D R IV E R  p a c k a g e .

P r ic e  p e r  c h a n n e l $ 6 9 5  
A P P L E S C O P E -H R H S  H ig h  R e s o lu tio n  A N D  H ig h  S peed . 
C irc u it c o m b in e s  tw o  6  b it  Hash a n a lo g  to  d ig ita l c o n v e n e rs  
to  g iv e  a  10  b it  d y n a m ic  ra n g e  T he  10  b it  c o n v e r te r  re s o lu 
t io n  is  m a in ta in e d  a t s a m p lin g  ra tes  u p  to  th e  7 M h z  m a x i
m u m  to r s ig n a l s le w  ra te s  le s s  th a n  .5 v o lts  p e r  m ic ro 
s e c o n d . L a rg e r in p u ts  s le w  ra te s  w ill re d u c e  th e  c o n v e rte r 
re s o lu t io n  to  6  b its  u n til th e  s ig n a l s ta b iliz e s  w ith in  th e  5 
V o lt p e r  m ic ro s e c o n d  lim it. R e a u ire s  4 8 K  A p p le  II w ith  d is k  
d r iv e .  SoM w are  p ro v id e d  o n  d is k  in c lu d e s  th e  b a s ic  
S C O P E  D R IV E R  p a c k a g e  P r ic e  p e r  c h a n n e  $ 6 9 5  

A P P L E S C O P E -E X T  E x te rn a l tr ig g e r  a o a p te ' h a s  a 
s w itc h  s e le c ta b le  e x te rn a l t r ig g e r  in p u t to  a  B N C  c o n  
n e c to r  m o u n te d  in  a  re a r  s lo t  o l th e  A p p le  II c o m p u te r

P r ic e  $ 2 9 .0 0

A P P L E S C O P E -B N C  B N C  a d a p te r  c o n n e c ts  th e  B e rg  s tic k  
c o n n e c to rs  o n  th e  A t  c i r c u i t  c a rd  to  m a le  B N C  p lu g s  
m o u n te d  in  a  re a r  s lo t  o l  th e  A p p le  II c o m p te r

P r ic e  $ 1 4 . 9 5

B U S  E X T E N D E R S  A llo w  e a s y  a c c e s s  to  A p p le  II 
p e r ip h e ra l c ir c u it  c a rd s  P r ic e  $ 1 9 .9 5

S C O P E  P R O B E S  O s c il lo s c o p e  p ro b e s  lo r  u s e  w ith  th e  
A P P L E S C O P E  - B N C  a d a p te r  P n c e $ 2 9 .9 5

S C O P E  D R IV E R  A d v a n c e d  s o ltw a re  lo r  Ih e  A p p ie s c o p e  
s ys te m  p ro v id e d  o n  $ '/ * ' f lo p p y  d is k .  A v a ila b le  o p tio n s  
in c lu d e
•  S ig n a l A v e ra g in g  - A c q u ire s  t to  2 5 5  s ig n a l sw e e p s  

a n d  d is p la y s  th e  a v e ra g e d  resu lt.
•  D ig ita l V o lt M e te r - A llo w s  u s e  a s  a  re a l tim e  D V M  o r  u se  

to  m e a s u re  p o in ts  o n  a n  a c q u ire d  sw e e p
•  H a rd  C o p y  -  U se s  g ra p h ic s  p r in te r  to  p ro d u c e  h a rd 

c o p y  o u tp u t o l  d is p la y e d  traces .
•  D is k  S to ra g e  -  A llo w s  a u to m a tic  s to ra g e  a n d  re c o v e r 

o l  a c q u ire d  d a ta  o n  llo p p y  d is k s
•  S p e c tru m  A n a ly z e r - C a lc u la te s  a n d  d is p la y s  Ire q u e n c y  

s p e c tru m  o l  a c q u ire d  data.

BUS RIDER 
LOGIC ANALYZER for the APPLE II
The B U S  R ID E R  c ir c u it  c a rd  s ile n tly  r id e s  th e  A p p le  II 
p e r ip h e ra l b u s  a n d  a llo w s  re a l tim e  t ra c k in g  o l p ro g ra m  
lio w . S o ftw a re  p ro v id e d  o n  E P R O M  a llo w s  se t u p  o f tra c e  
p a ra m e te rs  Iro m  th e  k e y b o a rd  a n d  re a d  b a c k  o l d is a s 
s e m b le d  c o d e  a lte r  a p ro g ra m  h a s  b e e n  tra c k e d

•  3 2  b it  b y  1 024  s a m p le  m e m o ry  b u lfe r
•  M o n ito rs  D a ta  a n d  A d d re s s  b u s  p lu s  8  e x te rn a l in p u ts
•  T rig g e r o n  a n y  3 2  b it  w o rd  o r e x te rn a l tr ig g e r
•  P re tr ig g e r v ie w in g

T he  B U S  R ID E R  is  a n  in v a lu a b le  d e v e lo p m e n t to o l lo r 
a n y o n e  w o rk in g  w ith  A p p le  II o r  A p p le  II  +  c o m p u te rs .

P rice  $ 2 9 5

RC ELECTRONICS INC.
7 2 6 5  T u o lu m n e  St., G o le ta . C A  9 3 1 1  7 

V is a  ( 8 0 5 ) 9 6 8 - 6 6 1 4  M /C
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(lA i

P O O D t f S w fAR i] [OWNERS.

/ )

O High resolution graphics- 
Life like m otion.

O Instant replay on any shot. 

O Superfine aiming.

O Pool room sound e ffe c ts  

© Choice of 4  popular

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

ATARI is the  reg is te red  tradem ark o f ATARI Inc. 
APPLE II is the reg istered tradem ark of 

APPLE Com puter Inc.
POOL 1.5 is tradem ark of IDSI.
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/AlCftO
Microbes 
and Updates
R olan d  E. G u ilb a u lt  o f  A tk in so n , N ew  
H am p sh ire , s e n t  th is  n o te :

"S o rtin g "  by W illiam  R. Reese 
(M ICRO 39 :29) is ju st w hat I needed to 
im plem ent a record cataloging program 
that I am designing. Although the arti
cle is good, the listings have many 
typographical errors. T h e  corrected 
lines follow:

LOAD SINGLE.S0RT1

105 V$(l) = "4": FOR J = 1 TO 8 : 
V$(l) = V$(l) + STR$ ( 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 I = 0 TO N: PRINT I; TAB( 5); 

SS % (I); TAB( 10); V$(SS % (I)): 
NEXT

1145 VI = SS%(P):VH$ = V$(VI):I = 
P:J =  K

LOAD DOUBLE.SORT

105 W$(l) =  "4": FOR J = 1 TO 
8 :W$(I) = W$(l) + STR$ ( INT (10
* RND (1))): NEXT J

130 IF P >  = Q THEN 170
200 FOR I = 0 TO N: PRINT I; TAB( 5); 

SS%(I); TAB( 10);V$(SS % (I)); TAB( 
20 );W$(SS%(I)): NEXT

1160 J =  J -  1: IF V$(SS%(J))< VH$ 
THEN 1170

1161 IF V$(SS%(J)) >  VH$ GOTO 1160
1162 IF W$(SS%(J)) <  = W$(VI)

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

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

1190 GA =  SS%(I)
1195 SS%(I) = SS%(J): SS%(J) = GA 

: GOTO 1160

M au rice B ern stein  o f  P an oram a C ity , 
C alifo rn ia , w ro te  in  w ith  th e s e  m o d i f i 
c a t io n s  to  “ O th e l lo "  b y  C h a r le s  F. 
T ay lor, Jr. (42 :63):

O ver the past couple of years I have 
found very few game programs m odi
fied for use w ith  m odem s. I have not 
seen games for modem  use in com puter 
stores. Yet it  is the very use of modem 
com m unication that could add another 
dim ension to the recreational use of the 
m icrocom puter, expanding game com 
petition to  outside the household.

I have found that the game program 
"O th e llo ” by Charles F. Taylor, Jr., in 
the Novem ber 1981 issue of M IC R O , is 
a good exam ple of a com petitive Lo-Res 
game w hich can be easily modified for 
m odem  use.

T he additions and m inor m odifica
tion  noted below  are based on the 
follow ing assum ptions:

1. Both Apple II com puters using this 
Applesoft BA SIC program have 
D O S.

2. Both com puters use a Hayes M icro
modem  II w ith the card in slo t #3, 
and are at the outset established in 
term inal-term inal half-duplex mode.

3. Both com puters have the modified 
"O th e llo ” program loaded in m em 
ory and the players have agreed who 
w ill m ove first.

First, each player types a C TRL A, 
C TR L  X sequence to leave the term inal 
mode. T h en  each player types 'R U N ', 
and when prompted, types h is turn 
num ber. T he players type the legal 
coordinates, in turn, as if running the 
program w ithout a modem. At the 
gam e's end, lines 750 and 760 from the 
original program prom pt w hether or 
not to play again. T h ese  can be left out.

T hese routines could be used for 
other games where the controlling 
characters would be string expressions 
of paddle values (e.g., STR$(PD L(0)) ). 
T h ese  values would transm it and then

recover the integer value on reception 
using the VAL com m and. If any ran
dom  values are generated in  the pro
gram, the random value as an ASCII 
character m u st com e from  one com 
puter only and be transm itted to the 
other com puter. O therw ise, you w on’t 
get synchronous graphics.

OTHELLO by Charles F.Taylor

M odifications for m odem  use by 
M aurice Bernstein, M .D ., D ecem ber 
1981.

INITIALIZE DOS COMMAND
Add line 152 D$ = CHR$(4)
INDICATE TURN SEQUENCE
Add line 792 PRINT" WHICH TURN DO 
YOU WANT? 1 OR 2": INPUT TURNS: IF 
TURNS< > ‘1" AND TURN$< > "2 "  
THEN HOME: GOTO 792
FIND WHETHER TO TRANSMIT AND IF
SO GO TO SUBROUTINE
Change line 1340 IF TURN = 
INT(VAL(TURN$)) 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 MOVES 
Add line 2010 PRINT DS; “ PR #3"
Add line 2020 PRINT MOVES 
Add line 2030 PRINT DS ;"PR#0 "
Add line 2040 RETURN

I f  y o u ’v e  d is c o v e r e d  a  m ic r o b e  o r  
d e v e lo p e d  an  u pdate , s en d  y o u r  in fo r 
m a t io n  to  M ic ro b es /U p d a tes , M IC R O , 
P.O . B o x  6502 , C h e lm sfo rd , MA 01824.

JMCftO

No. 4 6 -M a rc h  1982 MICRO -  The 6502/6809 Journal 49



S p e e d  
P o w e r  

E f f i c i e n c y f o r O S I
65D3 SYSTEMS

FBASIC: BASIC Com piler $155 /$10
•  FAST efficient machine code written 

with the ease of BASIC.
•  SPEED-optimized, native-code compiler.
•  INTEGER subset of OSI-supplied BASIC.
•  DISK based: No problem with size of 

source or object files.
•  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 technique for combining 

compiler and interpreter advantages.
•  FULL system: utilities (plus source), 

manual, and many useful examples.

R-EDIT: Edit any program 
or text w ith ease!

$40

FULL CURSOR control. Edit anywhere on 
the screen.
INSERT, replace, add, delete.
ONE KEY stroke and you're editing.
BASIC, assembler, etc. can all be 
edited without reloading editor. 
RAM-resident: Always ready!
SYSGEN relocates R-EDIT and customizes.

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

•  STOP WAITING for your printer!
•  PROCESS words, write programs...all 

while printing!
•  QUEUE lets you pile on print jobs.
•  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 R eferencer $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.

w ore

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 OSI disk format! And 
we can fix that. Just send us your disk, 
$15, and you'll soon have an OSI compat
ible disk.

Data Resource Corporation
Suite 204
1040 Lunaai Street
Kailua. HI 96734 (808)261-2012

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 prim arily intended for 
OSI BA SIC -in-RO M  system s such as 
the C 2-4P, C 4P  or the C l  P. However, 
with m odifications the program should 
be adaptable to other M icrosoft 6502 
BASICS, such  as P E T  BASIC or Apple
soft. It can even be modified for use 
with O SI D isk  BASIC.

T h e  programs were w ritten  on an 
OSI C 2-4P  w ith 20K  RAM, using 
B A S IC -in -R O M  and O S I 's  6 5 X X  
Assembler.

In the June 1980 issue of M ICRO  
(25:15), Ed Carlson presented an article  
entitled "P u t  Your Hooks Into O SI 
BA SIC " w hich explained a m ethod of 
adding new com m ands (pseudo key
words) to O SI BA SIC-in-RO M . His 
m ethod consisted  of altering the 
character parser, located in page zero, 
to recognize and process the additional 
com m ands. I  thought M r. C arlson 's 
idea w as excellen t and searched the 
succeeding issues of M ICRO , and other 
m agazines, for additional articles or 
routines to  use w ith h is m ethod. I 
never found one, so I w rote one m yself.

T h is  article  adds two new  pseudo 
keywords (PRINT A T and CALL) and 
fixes a m inor problem  I discovered in 
the original version. It also presents a 
more elegant solution to the dual key
word flag situation.

H ow  it W orks

O SI BA SIC -in-R O M , and m ost 
other M icrosoft 6502  BASICs, contain 
a page zero resident subroutine used by 
all the other routines in BASIC to fetch 
characters, one at a tim e, from the 
BASIC statem ent being executed. This 
routine is called a character parser and 
is usually referred to as 'C H R G ET'.

T he procedure Mr. Carlson and I used 
alters this routine to jump to som e code 
of our own. It w ill then recognize and 
execute the pseudo keywords.

T he only tricky part is that because 
there are two modes of operation in 
BASIC, (Immediate and Run), Mr. Carl
son uses tw o separate keyword flags to 
allow the pseudo keywords to be en
tered into  the tex t workspace. A per
cent sign (%) and a pound sign (#) were 
chosen as the keyword flags. When 
entering a BASIC statem ent containing 
a pseudo keyword, you would type a 
percent sign, and to im m ediately ex
ecute one you would type a pound sign. 
T h is is som ew hat awkward.

When the altered parser sees a 
pound sign, i t  executes the appropriate 
routine im m ediately. W hen it sees a 
percent sign, the parser routine changes 
it to a pound sign w ithout execution, 
allowing the com m and to be placed in
to the text area. T h en  the next tim e 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, w hen 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 
im m edately instead of storing it in the 
tex t area.

Depending on the pseudo keyword 
encountered, th is may cause the com 
puter to "h an g ” or m iss several charac
ters or lines of your program. Luckily, 
there are several m ethods to consider 
for preventing th is. You can:

1. always LOAD your programs before 
LOADing and im plem enting the 
extensions;

2. ch eck  the LOAD FLAG ($0203) and 
execu te  pseudo keyw ords on ly  
w hen the LOAD flag is  "O F F " ;

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 n o t very practical since 
it would require resetting the com puter 
and reLOADing the extensions every 
tim e you w ished to run a different 
program.

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

Option 3 is a  workable solution, but 
it  would take a relatively large am ount 
of code to im plem ent.

T h is leaves O ption 4 — the use of a 
flag — w hich is the m ethod I chose. It 
has the advantage of requiring litt le  ex
tra code, and provides an easy way to 
enable or disable the extensions from 
BASIC.

By sim ply entering

POKE 250,1 <  RETURN >

in the im m ediate m ode, the extensions 
are disabled. And by entering

No. 4 6 -M a rc h  1982 MICRO -  The 6502/6809 Journal 51



POKE 2 50 ,0  <  RETURN > 

they are enabled.

U sing a flag also relieves you of the 
necessity  of having tw o different key
word flags, thus saving som e code and 
removing the awkwardness of rem em 
bering w hich flag to use. Now to enter 
pseudo keywords either from the key
board or tape, you m ust first disable the 
extensions by POKEing the flag to " I ” . 
T o  RUN  a program or to do an im 
m ediate mode pseudo keyword, you 
m ust enable the extensions by POKE
ing the flag to zero. I usually place the 
appropriate POKEs a t the beginning 
and end o f m y programs containing 
pseudo keywords.

T he C A LL Pseudo Keyword

T h e  "C A L L " com m and is identical 
in function to the USR(X) com m and, as 
it is used to transfer control to a 
m achine language routine and then 
return to BASIC a t the next statem ent. 
T o  use the USR fu nction you first need 
to set the USR vector a t 11 and 12 
decim al ($0B and $0C) to point to the 
entry point of the m achine language 
routine before performing the USR. 
T h is  results in a line of code such  as

POKE 1 1 ,0:POKE 12,253:X  = 
USR(X)

T o  do this, you m u st convert the 
address from hex to decim al, then con 
vert it to the standard 6502  two-byte 
low , high form at in decim al so that it 
can be POKEd in BASIC.

I created the CALL com m and to per
form all that for m e. W ith  the CALL, a 
hexadecim al literal, a decim al address 
literal, or a  num eric variable contain
ing a decim al address, can be used as 
the argument. (Sorry, hexadecim al ad
dresses cannot be assigned using a 
string variable.)

T he format for the CALL command is

#U ADDRESS

T h e  tt is the pseudo keyword flag, the U 
is the CALL pseudo keyword, and AD
DRESS is the entry point address of the 
m achine language routine. ADDRESS 
m ay be a decim al num ber such as 
64783 , a num eric variable nam e such 
as N, a hexadecim al literal such as 
$FD 00, or any valid num eric expres
sion such as A(J +  2) or 3 *J.

N ote that w hen using the hexa
decim al notation option, the address 
m u s t  be preceded by a dollar sign ($).

L is tin g  1: CALL Command Examples
1 0 0 REM C A L L  COMMAND E X A M P L E S

1 1 0 1
1 2 0 P O K E  2 5 0 , 0  s REM E N A B L E  E X T E N S IO N S
1 3 0 i
1 4 0 X* 6 4 7 6 8 : X < l ) = X l X < 2 ) - X - 7 6 8
1 5 0 :
1 6 0 # U  * F D 0 0  s REM -  H E X A D E C IM A L  L IT E R A L

1 7 0 # U  6 4 7 6 8  : REM -  D E C IM A L  L IT E R A L

1 8 0 # U  X i REM -  D E C IM A L  V A R IA B L E

1 9 0 # U  X < 1 )  s REM -  D E C IM A L  A R R A Y  E L E M E N T

2 0 0 # U  X < 2 ) + 7 6 8  s REM -  D E C IM A L  E X P R E S S IO N
2 1 0 s
2 2 0 P O K E  2 5 0 , 1  :  EN D

EDITRIX + GRAPHTRIX = THE MOST POW ERFUL WORD PROCESSOR 
THIS SIDE OF A NEW SPAPER COMPOSITION ROOM

EDITRIX.m 
e a s y  t o  u s e  TEXT EDITOR
•  H ELP ' Key
•  Friendly, COMPLETE ins truc tions  that you o r your 

secretary can understand.
•  Easy to  rem em ber 1 o r 2 keystroke commands.
•  See your docum ent fo rm atted  on the screen AS YOU 

ED IT IT.

POWERFUL

•  250 C olum n H orizonta l Scro lling .
•  A u tom atic  G raph ic  Insertion  and Form atting.
•  A u tom atic  Footnote Insertion.
•  U nderline  -  Superscrip t - Subscrip t -  Search -  Replace - 

B lock Move.
•  Full Printsize. Emphasis, Justify . M argin and C ursor 

C ontro l.
FLEXIBLE

•  C ap ita l le tte rs w ith  ESC o r S h ift Key m odifica tion.
•  To  be supported  by Data Transform s new headline 

genera tor com ing  soon.
•  P rin tou t th rough  GRAPHTRIX to  11 d iffe rent Printers 

W ITH O U T C H AN G IN G  YOUR TEXT FILE!
REQUIRES: Apple II w ith  48K, A pp leso ft in  ROM. DOS 3.3
and the  GRAPHTRIX M atrix G raphics System

FROM D ATA TRANSFORMS, INC.

GRAPHTRIX™
TEXT PRINTER AND GRAPHICS SCREEN DUMP
EASY TO  USE

•  Com plete READABLE docum entation.
•  Fu lly  Menu Driven
•  S e lf-runn ing  In troduction  and D em onstration 

POWERFUL

•  Graphic M agnification, Norm al/Inverse. Page Centering.
H i and Low  C rop Marks, T itle  String.

•  Autom atic Form atting o f G raphics in your Docum ent.
•  P rin t Size, Emphasis, Underline, S uperscrip t, Footnotes, Chapters, 

contro lled from  your text file.
FLEXIBLE

•  P rints ANY HI-RES Graphic y o u r App le  II can create
•  Formats Text files from  A pp lew riter OR EDITRIX.
•  Use as a M enu Driven Screen D um p OR from  in YOUR OWN 

App lesoft Program.
•  C om patib le  w ith  11 d iffe ren t M atrix L ine  P rin ters A N D  7 d iffe rent 

Paralle l In terface Cards.

REQUIRES: App le  II w ith48K . A pp leso ft in ROM. DOS 3.3 and one o f the  
fo llow ing  line prin ters: EPSON MX-70/M X-80/M X-100. ANADEX 
9500/9501. IDS 440G/445G/460G/560G. CENTRONICS 739. MPI 88G, 
SILENTYPE

THE GRAPHICS LEADER

ED ITR IX  and G R AP H TR IX  a re  th e  trad em arks  o l D a la  T rans fo rm s In c  . a  d iv is io n  o l  S o la rs la lic s  Inc 
A p p le  II and A p p le w r ite r  a re  trad em arks  o l A p p le  C o m p u te r  In c
(C) C o p y rig h t 1981 D a la  T rans fo rm s. In -: 906 E F ilth  Ave D enver C O  80218 1303) 722-8774 
A l l  R ig h ts  Reserved
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L is t in g  2: PRINT AT Command
3 0 0  REM  P R IN T  A T  COMMAND

IN P U T  A T  W IT H  S I Z E  O P T IO N

3 1 0  s 

3 2 0  REM  

3 3 0  :

3 4 0  C U R » = C H R * < I6 1 )  :  REM  CURSOR C H A R A C T E R  

3 5 0  P R O M P T* = " W h a t  i s  y o u r  n a m e  ? "  :  S I Z E  =  3 0  

3 6 0  :

3 7 0  P O K E  2 5 0 , 0  :  REM  —  E N A B L E  E X T E N S IO N S  
3 8 0  :

3 9 0  # C  s REM  C L E A R  S C R E E N

4 0 0  # P ( 1 2 , 5 )  P R O M P T * :  REM  — P R IN T  PROMPT  
4 1 0  I = l ! N A M E * = " "
4 2 0  :
4 3 0  # P  < 1 2 , 2 5 + 1  > C U R *  !  REM— P R IN T  CURSOR CHAR

4 4 0  # U  * F D 0 0 :  REM — P O L L  KE YBO AR D

4 5 0  X - P E E K ( 5 3 1 ) : X * - C H R * < X >  :  REM— G E T K E Y  P R E S S E D  
4 6 0  s
4 7 0  I F  X <  > 1 3  T H E N  4 9 0
4 8 0  # P ( 1 2 , 2 5 + 1 )  "  " IS O T O  3 5 0  I  REM— ERA8E CURBOR
4 9 0  I P  X < 3 2  OR X > 1 2 2  T H E N  4 3 0  !  REM IG N O R E  I N V A L ID  C H AR S  

5 0 0  :

5 1 0  # P ( 1 2 , 2 5 + 1 )  X *  l  REM  P R IN T  C H A R A C T E R

5 2 0  N A M E *—N A M E * + X *  :  REM  C O N C A T E N A T E  NAME  
5 3 0  I  —1 + 1  j  I F  K S I Z E  T H E N  4 3 0  :  REM C H E C K  FO R  S IZ E E R R O R  
5 4 0  :
5 5 0  N A M E * * " H E L L O  T H E R E  " + N A M E * + " ! "

5 6 0  # P ( 2 0 , 5 )  N A M E *
5 7 0  :

5 8 0  P O K E  2 5 0 ,  1 :  EN D  _________________

;  B A S IC  E X T E N S IO N S  V E R  1 . 3  A P R  1 9 8 1  

|  BY M IC H A E L  M . M AHONEY

\  A D A P T E D  FROM 'P U T  YO UR HO O KS IN T O  O S I B A S IC ’  
; B Y  E D  C A R LS O N  I N  M IC R O  # 2 5 : 1 5

;  P R O C ED U R E AN D  C L E A R  S C R E E N  B Y  ED  C A R LS O N

J C A L L  U P R IN T  A T  C O M M AND S, AN D  
:  E N A B L E /D IS A B L E  F L A G  B Y  M IK E  MAHO NEY

L is tin g  3

5 
J
PA R S E R
G ETC U R
P O IN T R

E Q U A TE S

* 0 0 B C  I  G E TC H R  R O U T IN E
* 0 0 C 2  j  E N T R Y  -  G E T  C U R R E N T  CHAR
* 0 0 C 3  j  CO DE P O IN T E R  F O R  P A R S E R

S PA G E ZERO  L O C A T IO N S  U S E D  B Y  E X T E N S IO N S

I
R O L B Y T  ”  * E 7
D .  F L A G  -  * F A  
T E M P 2  “  * F C  
T E M P I -  * F E
I
;  B A S IC  R O U T IN E S  A N D  P O IN T E R S

j  U S E D  FO R  B I N  CO N V ER S  
j  D IS A B L E  F L A G  ( 2 5 0  D E C IM A L )

I
V A R T Y P
S T R P T R
E R R P R T
E X P R . 1
E X P R .2
R P A R E N
LP A R E N
COMMA
S E T S T R
S E T P T R
E X P R .8
F I X
F P .S T R
>
L E B A L
8

* 5 F  i  V A R  T Y P E  F L A G  ( > * 7 F  -  S T R IN B  
* 7 1  s B A S IC  S T R IN G  P T R  
* A 2 5 6  |  P R IN T  ER RO R M ESS AG E
• A A A D  1 E V A L  E X P R E S S  W IT H  TM  C H EC K
• A A C 1  ;  E V A L  E X P R E S S  -  NO TM C H EC K
* A B F B  ; S N  ER R  I F  N O T ’ > ’
♦ A B F E  )  S N  ER R  I F  N O T  ’ ( ’
* A C 0 1  » SN  E R R  I F  NOT
• B O A E  ; S C A N  8. S E T U P  S T R IN G  
* B 2 B 6  i  G E T  P T R S  A N D  L E N  O F S T R IN G  
• B 3 A E  I 8  B I T  E X P R E S S  E V A L U A T IO N  
• B 4 0 8  S C O N V E R T F L  A C C  T O  F IX E D  
• B 9 6 E  ;  C O N V E R T F L  AC C U N  T O  S T R IN G

• F E 9 3  I  C H K  FO R  L E G A L  A S C I I  HEX

(Continued)

Olympic

Main Showroom & Offices: 
216 South Oxford Avenue 
Los Angeles, CA 90004 
WE HONOR
VISA and MASTERCHARGE

m m
M

TELEX: 67 34 77 
ORDER DESKS open 7 Days a Week! 

7:00 AM lo  7:00 PM Mon thru Sat 
Sunday Noon to 5:00 PM 

Order Desks: (213) 739 1130 
TOLL-FREE TOLL-FREE

(outside Calif.) (w ithin Calif.)

800-421  8045  8 00 -252-2153
NO ONE ONDERSELLS OLYMPIC SALES 

Write &  request our new 112 pg catalog- 
please include S1.00 to defray postage & 
handling-includes many more items-from 
TV's to Watches!
A l l  goods s u b /cc i to  a v a ila b ility ; th is  ad  super 
sedes a l l  p rev ious  ads, we are n o t responsible  
fo r  typ o g ra p h ica l erro rs , w e  w i l l  m e e t o r  beat 
a n y  advertised  p rices  i f  th e  c o m p e tit io n  has 
the  goods o n  hand
M in im u m  s h ip p in g  a n d  h a n d lin g  $ 4  95.
A H  orders sub jec t to  v e r if ic a tio n  a n d  acceptance

We l i e  i n  authorized servicing Apple dealer lo r  Apple II &  III... ...................jsaa :
of Apple products at all times!

e ta rry  an enormous inventoryt o p p l e
* r n j » i » |  i |  ■ ! - » » «  Immediate delivery

C O I  I  I I  J U W Z l l6 K - 3 2 K - 4 8 K - 6 4 K - P lu s  or Integer in stock! 
~  L iig e in v tn .o r ,o l :  NE« .  IMPROVED APPLE II I  128K VERSIONLarge |i______ _ . . .

Disk w ith controller DOS 3.3 
Second Oisk Drives 
Pascal-Fortran-C obol languages 
Dow Jones &  Quote repotter 
Graphics Tablets 
Visicalc lo r  Apple I I  &  III  
Smarterm 80 column card 
Micromodem II bv  DC Hayes 
and more. . .

ATTENTIO N: Immediate delivery 
WE ALSO CARRY SOFTWARE' 
Personal Software 
Peach Tree Software 
Microsoft 
Micropro 
Innovative 
American 
System Plus 
and mote. .

Wkn1  H E W L E T T  P A C K A R D
■  / / / / ■  2  N E W  D E L U X E  C A L C S  F R O M  H P ! 

Slim , s h irt-p o c k e t s ty ling
NEW! HP-11 C

Advanced Programmable 
Scientific LCD Retail S t30.00

NEW! HP-12C
Advanced Programmable 
fina nc ia l LCD Retail.StSO.OO 

HP-125 New Microcomputer
64K CPU/Tetminal/Keyboard 

HP-85 M icrocom puter-built-

Your Cost: 
$114.95
Your Cost: 
$129.95

Retail Vow Cost 
3750 00 3195.00 

printer/m on itor
3250.00 2499.00 

HP-83 M icrocom puter-bu ilt-in  monitor 2250.00 1799.00
HP-26318 Printer, dot m trx  lash fo r optns) 3950.00 3199.00
HP82905A 80 col prin ter, do t matrix 945.00 755.00 
HP-2601 A  Letter quality prter, daisy wheel 3495.00
HP 82901M Dual master (256KB disk drive) 2500.00 1999.00 
Call us fo r  the lowest prices on 7 dish drives Call us Call us 

HP41CV N e w '2  2K bytes of memory 325 00 256.00
Card Reader fo r 41CV 215.00 171.00
Printer fo r 41CV 385.00 294.00
Quad Ram 95.00 84.95
Optical Wand fo r 41 CV 125.00 99.95
HP-41 C Calculator 250 00 188 95
Memory mod for 41C 26.95
HP 97 Progrmble printer 750 00 579.95
HP 34C Progrmble scientific 150 00 117 95
HP 38CPiogrmble business R/E 150 00 119 95
We have the complete line o f accessories, etc.

XEROX
Model 820 1 «5%") 8 "  $3750.00

64K COMPUTER & WORD PROCESSOR
A C  I f l l l l /  A C  Special discount available to Mnnc nn Schools & Institutiom-lrxju,re'

i Z b y D .U U  Required software add't.
N EW -FAM OUS C0RVUS OISK D R IV E S -5 .10. 20 
MEGABYTES w ith  fantastic new 0M N IN ET Network 
Call us fo r  the best prices in  the USA! System

Texas Instruments
Nt»-i982 Mod«iwjth Home Computer
lu ll typewriter-style keyboard.

TI-99/4A U /L  case &  more! yo l„  cm
New KEYBOARD ^ ^ * ^ < 9 5 0  00 $369.95

0 \ ) U  keyboard

10" co lo i monitor lo r  99/4 
32K Exp mem module

Extended 8asic. a M U S I lor 
32K module 

Speech synthesizer 150 00
We carry a Urge inventory o l software. A 
accessones You* Com

I I  30 2 IC S  S lu  S lide NfcW 18.95
T l 35SP LCD S C IE N T IF IC  22.50
T l 4 0  LCD Sci/N EW  28.95
T l 57 Prog. S c ie n tific  39.95
TI 58C 4 8 0  Step. Prog. 89.95
T l 59 960 Step. Proq 179.95
PC 100C P n n t/P lo l 149.95
LC D  Program m er/NEW  59.95

r ^ l  Large inventory o f p

A I A K I  Computer
Large inventory o f  penphls. access, etc.

vo>» Con
400 SPECIAL PRICE1 16K 595 00 339.95

No language inc., o p t'l basic, 54.95
800 16K Computei 1080 00 759 95

SPECIAL'
A TA R I 800 48K Computet 1250.00 869.95

OHIO SCIENTIFIC
C 8 P D F -4 8 K  R e ta il:S 3 4 9 5 .0 0 Y /C : S3195.00
•  Dual 8 “  Drives * 6 4  co l x  32  line /co lo r
•  7 MIPS F A S T ' * M a n y  more stnd features

F ortran  &  Pascal available
M any o th e r O S / p ro d u c ts  •>’  d iscounted  prices

PRINTERS
•  D IA B L O  (L e tte r Q ua lity ) Retail Y o u r Cost
630 R102 b i-d ire c tn a l/tra c to rs  2965 .00  2699.00  
1640K 109 keyboard . tra c to rs  3072 00  2899.95  
630 R 0  Receive o n ly  2710 .00  2499.95
1 6 5 0 K 136 ke yboa rd /trac to rs  3220.00 2999.95

•  C E N T R O N lC S d o t m a trix  ■■ ■ - 
700 9 Parallel, heavy d u ty  
704 9 Serial, heavy du ty  
737 1 Parallel 
737-3 Serial 
704 11 Parallel 
P I  E lectrostatic

•  PAPER T IG E R ---------------
460
460G graphics 
560
560G graphics 
445 
445G

1460.00 1199.95
1795.00 1599.95 
995 00 799.95

1045 00  899.95
1870.00 1695.00 
495 00  189.95

EPSON PRINTERS“
MX80
Optional Graftrax Chip 80 
M X80 FT
M X 8 0 *  G R AFTR AX 80 
M X80 FT ♦ G R AFTR AX 80 
MX100_______________________

995.00 
109400
1295.00
1394.00

795.00
894.00

895.00 
969.95

1099.00
1195.00

695.00
789.00

Retail:
645.00

745.00
695.00
795.00
995.00

Your Cost
539.95 
95.00

659.95
579.95
689.95
789.95

WE ALSO HAVE . . .
•  N O V A T IO N  Modems 
CAT 
D CAT
APPLE-CAT D irect connect

R eta il Y ou r Cost 
199 95  159.95 
1 9995  159.95 
349 95 314.95

SANYO MONITORS High resolution
13 ' Color (new) high qua lity  550 00 419.95
12“  Green phosphorous 360 00 259.95
12”  Black &  w hite  34 0 0  0 239.95
15' Black &  w hite  370 00 259.95
9 "  Black &  w hite  (the best seller) 235 0 0  169.95

AMDEK(Leedex)High Quality Monitors
100 1 2 " B/W . 12 M H * 179.00 139.95
100 G 1 2 " Green, 12 MHz 199.00 174.95
300 G 1 2 " Green. 18 MHz 249.00 199.95
Color I 1 3 "  Color. NTSC eomp. inp u t.449.00 339.95

audio am p &  speaker 
Color II 1 3 "  Color. RBG inp u t, 999.00 699.95  

h i res graphics, speaker

•  H A Z E  L T IN E  V id e o  D is p la y  T e rm in a ls
•  S H U G A R T  D is k  O rives
•  D E C  V T 1 0 0  8. V T 1 0 3
C a ll us f o r  y o u r  D IS C O U N T E D  p r ic e  T O D A Y '

NEW! From  T l-S c r ie s  10 Personal In fo rm a tion  Term ina l Retail 995.00 Your Cost 795.00
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O therw ise the CALL routine w ill 
evaluate the address as e ith er a 
num eric literal or variable, or report a 
syntax error. Also, the hex address 
m u s t  be fou r v a lid  A SC II hex  
characters, so rem em ber to  pad w ith 
leading zeros when necessary. O ther
w ise you 'll get a syntax error.

Listing 1 gives som e exam ples of 
valid CALL com m and form ats.

T h e PRIN T A T Pseudo Keyword

"P R IN T  A T " allow s you to specify 
exactly  where on the screen to print 
any single value, w ithout disturbing 
other areas, and w ithout scrolling the 
screen . T h is  is h ighly  desirable, 
especially in any type o f data process
ing input procedure, sin ce formatted 
screens are possible. In games you can 
use PRIN T A T  to m aneuver pre-defined 
figures around the screen easily and 
rapidly. Or, coupled w ith the CALL 
com m and, an IN PU T A T w ith size op
tion can be sim ulated as in listing 2.

T h e  form at for the PRIN T A T com 
m and is

#P (L,C) VALUE

#P is the PRIN T A T pseudo keyword, L 
is the line num ber of the screen (0 to 
3 1 1, C  is the colum n num ber (0 to 63), 
and VALUE is the value to print.

B oth  L and C  m ay be num eric 
literals, num eric variables, or any valid 
num eric expression, w ithin  the speci
fied ranges for each. VALUE m ay be 
any single nu m eric literal, string 
literal, num eric variable, string vari
able or valid num eric or string expres
sion. Parentheses m ust surround the 
line and colum n specifications, and 
they m ust be separated by a com m a. 
All spaces show n are optional; there 
may be m ore if desired.

Listing 2  shows exam ples of a num 
ber of valid PRIN T A T form ats as they 
m ight appear in a program.

T h e Program

T h e  assem bly language program is 
show n in listing 3. I'd  like  to point out 
that in addition to the PRIN T A T and 
CALL discussed here, there is also a 
"C L EA R  SC R E E N " com m and (#C) 
available. Also, please note that I have

L is tin g  3 (C ontinued)

5 0 0  1EDO  A 9 4 C  
5 1 0  1 E D 2  B 5 B C  
5 2 0  1 E D 4  B 5 F B  
5 3 0  1 E D 6  A 9 E B  
5 4 0  1 E D B  8 5 B D  
5 5 0  1E D A  A 9 1 E  
5 6 0  1E D C  8 5 B E  
5 7 0  1 E D E  A 9 E A  
5 B 0  1 E E 0  B 5 B F  
5 9 0  1 E E 2  B 5 C 0  
6 0 0  1 E E 4  B 5 C 1  

6 1 0  1 E E 6  
6 2 0  1 E E 6  A 9 0 0  
6 3 0  1 E E B  B 5 F A  
6 4 0  1E E A  
6 5 0  1 E E A  6 0  
6 6 0  1 E E B  
6 7 0  1 E E B  
6 8 0  1 E E B  
6 9 0  1 E E B  E 6 C 3  
7 0 0  1E E D  D 0 0 2  
7 1 0  1 E E F  E 6 C 4  
7 2 0  1E F 1  
7 3 0  1 E F 1  A 5 F A  
7 4 0  1 E F 3  D 0 0 8  
7 5 0  1 E F 5  
7 6 0  1 E F 5  AOOO  
7 7 0  1 E F 7  B 1 C 3  
7 8 0  1 E F 9  C 9 2 3  
7 9 0  1 E F B  F 0 0 3  
8 0 0  1 E F D  
8 1 0  1 E F D  4 C C 2 0 0  

8 2 0  1 F 0 0  
B 3 0  1 F 0 0  
8 4 0  1 F 0 0  
B 5 0  1 F 0 0  
8 6 0  1FOO  
B 7 0  1 F 0 0  
BBO  1FOO  
B 9 0  1 F 0 0  2 0 B C 0 0  
9 0 0  1 F 0 3  AOOO 
9 1 0  1 F 0 5  A 2 F F  
9 2 0  1 F 0 7  E 8  
9 3 0  1 F 0 8  B D 1 E 1 F  
9 4 0  1 F 0 B  FO FO  
9 5 0  1 F 0 D  D 1 C 3  
9 6 0  1 F 0 F  D 0 F 6  
9 7 0  1 F 1 1  
9 8 0  I F 1 1  
9 9 0  1 F 1 1  

1 0 0 0  1 F 1 1  B D 2 6 1 F  
1 0 1 0  1 F 1 4  8 5 F C  
1 0 2 0  1 F 1 6  B D 2 2 1 F  
1 0 3 0  1 F 1 9  B 5 F D  
1 0 4 0  1 F 1 B  
1 0 5 0  1 F 1 B  6 C F C 0 0  
1 0 6 0  1 F 1 E  
1 0 7 0  1 F 1 E  
1 0 8 0  1 F 1 E  
1 0 9 0  1 F 1 E  
1 1 0 0  1 F 1 E  
1 1 1 0  1 F 1 E  
1 1 2 0  1 F 1 E  4 3  
1 1 2 0  1 F 1 F  5 0  
1 1 2 0  1 F 2 0  5 5  
1 1 2 0  1 F 2 1  0 0  
1 1 3 0  1 F 2 2  
1 1 4 0  1 F 2 2  
1 1 5 0  1 F 2 2  
1 1 6 0  1 F 2 2

1 1 7 0  1 F 2 2  I F  
1 1 7 0  1 F 2 3  I F  
1 1 7 0  1 F 2 4  I F  
1 1 8 0  1 F 2 5  0 0  
1 1 9 0  1 F 2 6  
1 2 0 0  1 F 2 6  
1 2 1 0  1 F 2 6  
1 2 2 0  1 F 2 6  
1 2 3 0  1 F 2 6  2 A  
1 2 3 0  1 F 2 7  4 3

4 1  EDO

A L T E R B  T H E  P A R S E R  TO  JU M P  TO  
TH E  NEW R O U T IN E

»
I 
I 
» 
t
E N T R Y L D A  # * 4 C  

S T A  PA R S ER  
S T A  * 0 0 F B  
L D A  # S T A R L O  
S T A  P A R S E R * 1 
L D A  # S T A R H I  
S T A  P A R S E R + 2  
L D A  # * E A  
S T A  P A R S E R + 3  
S T A  P A R S E R + 4  
S T A  P A R S E R + 5

|  ’ J M P ’

FO R  ’ C A L L ’
A D D R  L O  O F  NEW R T N E

I  A D D R  H I  O F  NEW R T N E  

j  ’ N O P ’

L D A  # * 0 0  
S T A  D .F L A B

R T S ;  B A C K  TO  B A S IC

IN C R E M E N T  CO DE P O IN T E R

|  E X T E N S IO N S  D IS A B L E D ?  
I  Y E S  SO S K IP  C H EC K

J M A IN  R O U T IN E  
»
S T A R T  IN C  P O IN T R  

B N E  M A I N . 1 
IN C  P O IN T R + 1

I
M A I N . 1 L D A  D .F L A Q  

B N E  M A IN .X  
3

L D Y  # * 0 0
L D A  ( P O IN T R ) t Y f  B E T  C H A R A C T E R  
CM P # ’ #  |  I S  I T  A  PO U N D  S I 8 N ?
BE Q  E X T E N D

I
M A I N . X  JM P  6 E T C U R  (  B A C K  TO  P A R S E R  

I
S T A R H I -  S T A R T /2 5 6  
T M P  -  S T A R H I * 2 5 6  
S T A R L O  -  S T A R T —TM P  
>
j  P S E U D O -K E Y W O R D  D E C O D IN B  
•
E X T E N D  J S R  P A R S E R  

L D Y  # * 0 0  
LD X  # * F F  

X . LO O P  IN X
L D A  E X T T B L .X  j  
B E O  M A I N . X  ;
CMP ( P O I N T R ) , Y  5 
B N E  X .L O O P  |

I  8 E T  N E X T  CHAR

B E T  P S E U D O -K E Y W O R D  
E N D  T B L  SO  E X IT  
CMP TO  C H A R  I N  S T M T  
C H E C K  N E X T  KEYW ORD

FO UND A M ATC H  SO B E T  ADDR

L D A  A D R L O .X  
S T A  TE M P 2  
L D A  A D R H I,X  
S T A  T E M P 2 + 1

!  T R A N S F E R  A D D R E S S  OF  
!  O F KEYW ORD R T N E  
f TO  P B  ZE R O  L O C A T IO N  
j  FO R  JU M P

JM P  (T E M P 2 )  |  BO TO  KEYW O R D R T N E

S P S U E D O —KEYW ORD AN D  A D D R E S S  T A B L E S  
>

V A L ID  S IN B L E  CHAR ’ KE YW O R D S’
EN D  T A B L E  W IT H  N U L L  ( * 0 0 )

S 
> 
i
E X T T B L  .B Y T E  ’ C P U ’ , * 0 0

i
i  H I 3 H  B Y T E  O F R O U T IN E ’ S  E N T R Y  A D D R E S S  
;  EN D  W IT H  N U L L  ( * 0 0 )
I

A D R H I .B Y T E  C . H I , P . H I , U . H I

■ B Y T E  * 0 0
S
J LOW B Y T E  O F R O U T IN E ’ S A D D R ESS  
I  E N D  W IT H  N U L L  ( * 0 0 )
;
A D R LO  .B Y T E  C . L O , P . L O , U . L O
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Listing 3 {Continued)
1 2 3 0 1 F 2 B A B
1 2 4 0 1 F 2 9 0 0 . B Y T E  * 0 0
1 2 5 0 1 F 2 A 1
1 2 6 0 1 F 2 A I  S C R E E N  C L E A R  R O U T IN E
1 2 7 0 1 F 2 A i
1 2 B 0 1 F 2 A A 2 0 8 C .R T N E LD X # * 0 B 5 #  P A B E S  < * 0 4  FO R  C 1 P )
1 2 9 0 1 F 2 C A 9 D 0 L D A # * D 0 j  S E T  P O IN T E R  TO  S T A R T
1 3 0 0 1 F 2 E B 5 F D S T A T E M P 2 + 1 ; O F S C R E E N
1 3 1 0 1 F 3 0 AOOO LD Y # * 0 0
1 3 2 0 1 F 3 2 B 4 F C S T Y T E M P 2
1 3 3 0 1 F 3 4 A 9 2 0 LD A # * 2 0 |  S P A C E  C H AR AC TER
1 3 4 0 1 F 3 6 9 1 F C C .L O O P S T A (T E M P 2 ) Y  j  B L A N K  LO C  ON SC REEN
1 3 5 0 1 F 3 8 C B IN Y
1 3 6 0 1 F 3 9 D O FB BNE C .L O O P
1 3 7 0 1 F 3 B E 6 F D IN C T E M P 2 + 1
1 3 B 0 1 F 3 D C A DEX
1 3 9 0 1 F 3 E D 0 F 6 BN E C .L O O P j  C H E C K  I F  DONE
1 4 0 0 1 F 4 0 i
1 4 1 0 1 F 4 0 4 C B C 0 0 JM P PA R S ER j  B A C K  TO  B A S IC
1 4 2 0 1 F 4 3 »
1 4 3 0 1 F 4 3 C .  H I - C . R T N E / 2 5 6
1 4 4 0 1 F 4 3 TM P - C . H I * 2 5 6
1 4 5 0 1 F 4 3 C .  LO - C .R T N E -T M P
1 4 6 0 1 F 4 3 1
1 4 7 0 1 F 4 3 l  P R IN T  A T R O U T IN E
1 4 B 0 1 F 4 3 »
1 4 9 0 1 F 4 3 A 9 D 0 P .R T N E L D A # * D 0 5 S E T  U P  P T R  TO  L I N E  # 0
1 5 0 0 1 F 4 5 B 5 F D S T A T E M P 2 + 1 ;  * D 0 0 0
1 5 1 0 1 F 4 7 A 9 0 0 L D A # * 0 0
1 5 2 0 1 F 4 9 B 5 F C S T A TE M P 2
1 5 3 0 1 F 4 B 5
1 5 4 0 1 F 4 B 2 0 B C 0 0 J S R PA R S ER i  B E T  N E X T  CHAR
1 5 5 0 1 F 4 E 2 0 F E A B J S R LP A R E N s C H EC K FO R  O PEN  PAREN
1 5 6 0 1 F 5 1 2 0 A E B 3 J S R E X P R .8 i  B E T  8  B I T  A R B  I N  X
1 5 7 0 1 F 5 4 E 0 2 0 CPX # * 2 0 1 C H E C K  L I N E  #  < - 3 1
1 5 8 0 1 F 5 6 BO I B B C S F N .E R R ; N O -  SO C A U S E  F N  ERROR
1 5 9 0 1 F 5 B 1
1 6 0 0 1 F 5 B E B IN X
1 6 1 0 1 F 5 9 C A I N C L I N DEX j  IN C R E M E N T  P T R  T O  S T A R T
1 6 2 0 1 F 5 A FO OD BEQ B E T C O L j  O F C O R R EC T L I N E
1 6 3 0 1 F 5 C 1 8 C LC
1 6 4 0 1 F 5 D A 9 4 0 LD A # * 4 0 ;  L I N E  S I Z E  < * 2 0  F O R  C 1 P )
1 6 5 0 1 F 5 F 6 5 F C ADC TE M P 2
1 6 6 0 1 F 6 1 8 5 F C S T A TE M P 2 ;  IN C R E M N T  P T R  BY O NE L IN E
1 6 7 0 1 F 6 3 9 0 F 4 BCC I N C L IN
1 6 8 0 1 F 6 5 E 6 F D IN C T E M P 2 + 1
1 6 9 0 1 F 6 7 DOFO BN E I N C L IN ;  FO R C E D  BR ANCH
1 7 0 0 1 F 6 9 ;
1 7 1 0 1 F 6 9 2 0 0 1 AC B E T C O L J S R COMMA 5 C H EC K FO R  COMMA
1 7 2 0 1 F 6 C 2 0 A E B 3 J S R E X P R .8 i  B E T  8  B I T  A R B  I N  X

1 7 3 0 1 F 6 F E 0 4 0 CPX # * 4 0 ;  C H EC K C O L < - 6 3  < * 2 0  FO R  C 1 P )
1 7 4 0 1 F 7 1 9 0 0 5 BCC CO LO K ; I T ' S  OK
1 7 5 0 1 F 7 3 5
1 7 6 0 1 F 7 3 A 2 0 8 F N .E R R LD X # * 0 8 j  F N  M E S S A B E  O F F S E T
1 7 7 0 1 F 7 5 4 C 5 6 A 2 JM P ER R P R T ;  ER RO R P R IN T E R
1 7 8 0 1 F 7 B i
1 7 9 0 1 F 7 8 8 A CO LO K T X A
1 8 0 0 1 F 7 9 1 8 C LC
1 8 1 0 1 F 7 A 6 5 F C AD C T E M P 2  j AD D  CO LUMN T O  P T R
1 8 2 0 1 F 7 C B 5 F C S T A T E M P 2
1 8 3 0 1 F 7 E 9 0 0 2 BC C B E T A R B
1 8 4 0 1 F B 0 E 6 F D IN C T E M P 2 + 1
1 8 5 0 1 F 8 2 ;
1 8 6 0 1 F B 2 2 0 F B A B B E T A R B J S R R P A R E N j  C H E C K  FO R  C L O S E  P A R E N
1 8 7 0 1 F 8 5 5
1 8 B 0 1 F 8 5 :  NOW B E T  V A L U E  TO P R IN T
1 8 9 0 1 F 8 5 1
1 9 0 0 1 F 8 5 2 0 C 1 A A VARNAM J S R E X P R .2 j  E X P R E S S IO N  H A N D LE R  NO TM
1 9 1 0 1 F 8 8 2 4 5 F B I T V A R T Y P j  S T R IN B  OR N U M E R IC  ?
1 9 2 0 1 F B A 3 0 0 6 B M I S T R IN B
1 9 3 0 1 F 8 C 1
1 9 4 0 1 F 8 C 2 0 6 E B 9 NUMERC J S R F P .S T R ;  C O N V E R T TO  A S C I I  S T R IN B
1 9 5 0 1 F 8 F 2 0 A E B 0 J S R S E T S T R ;  S C A N  AN D  S E T U P  S T R IN B
1 9 6 0 1 F 9 2 5
1 9 7 0 1 F 9 2 2 0 B 6 B 2 S T R IN B J S R S E T P T R 5 S E T  P O IN T E R S  8< G E T  L E N B T H
1 9 8 0 1 F 9 5 A A T A X ;  P U T  L E N G T H  O F S T R IN B  I N  X
1 9 9 0 1 F 9 6 AOOO L D Y # * 0 0
2 0 0 0 1 F 9 8 E B IN X
2 0 1 0 1 F 9 9 )
2 0 2 0 1 F 9 9 ;  NOW P R IN T  TO  SC REEN
2 0 3 0 1 F 9 9 ;
2 0 4 0 1 F 9 9 CA P R IN T DEX
2 0 5 0 1 F 9 A FO OC BEQ P . E X I T ;  DONE W IT H  P R IN T IN B
2 0 6 0 1 F 9 C B 1 7 1 L D A (S T R P T R ) , Y  j  G E T  C H AR  TO  P R IN T
2 0 7 0 1 F 9 E C 9 0 D CMP # * 0 D ;  IG N O R E  C A R R IA G E  R E TU R N S
2 0 8 0 I F  AO F 0 F 7 BEQ P R IN T (Continued)

made extensive use o f existing routines 
in RO M  BASIC, especially in the 
PRIN T A T routine, and have tried to 
identify their functions in the listing. If 
you want to modify the program for 
other versions of M icrosoft BASIC, you 
w ill need to replace these addresses 
w ith  the corresponding ones for your 
m achines.

Because the program is designed 
w ith  no self-m odifying sections, I can 
place it in ROM  eventually. T o  ac
com plish this, certain page zero loca
tions were used. T hese locations are 
not norm ally used by O SI RO M  BASIC, 
but may be used on other m achines. 
T he locations used are $E7, and $FA 
through $FF.

Listing 4  contains a BASIC program 
that w ill load the extensions in to  the 
top of any size m em ory m achine. It 
w ill also configure itse lf for either C l 
or C 2 , alter the character parser, and 
set the ENABLE/DISABLE flag to 0 (the 
extensions are ENABLED). In addition, 
it  w ill low er the top of m em ory, and 
then NEW itself.

OHIO SCIENTIFIC
TH E  W IZARD ’ S C ITY —
search for gold in the dun
geons beneath the Wizard's 
city or in the surrounding 
forest. A dynamic adventure 
allowing progress in strength 
and experience. All OSI — 
cassette $12.95, disk $15.95.
OSI HARDWARE 15% OFF 
RETAIL PRICES!
GALACTIC EMPIRE — a strat
egy game of interstellar con
quest and negotiation. Com
pete to discover, conquer, and 
rule an empire with the com
puter or 1-2 other players. C4P, 
C8 P 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 

37 S. Mitchell
Arlington Heights 

Illinois 60005
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k i m  s y m  a i m  u s e r s
SALE S  S U P PO R T

HDE D ISK SYSTEMS
N E W ' A D C -8 1  B -1 6  A N A L O G -T O -D IG IT fll C O N V ER TER  
W IT H  1 6  C H A N N E L  A N A L O G  IN P U T S "

-X -K IM -4 B U S  C O M P A T IB L E  
* 8 -  B IT  C O N V E R S IO N  
-" -8 0  U S E C  C O N V E R S IO N  

B U IL T  O N  4 - 1 / 2  » 6  C A R D  
-“-M U X -O U T  A V A IL  FOR A N ALO G  SIG CO N D ITIO N IN G  
* 8 U Y  B U IL T  A N D  TE S TE D  O R  S A V E  $ $  A N D  BUY 
K IT

-“ ■COM PLETE W /M A N U A L  A N D  C IR C U ITS
A D C -8 1 8  1 6  CBUILT &  T E S T E D I........................... $ 2 9 5 .0 0
A D C -8 1 8 -1 6 K W  IK IT  W /W IR E  W R A P

S O C K E T S I..................................................................... $ 1 5 9 0 0
A D C -8 1 8 -1 6 K S  IK IT  W /S O L D E R

S O C K E T S I.................................................................. $ 1 5 9 0 0

SOFTWARE FOR ALL FODS 
BASED SYSTEMS:

M A IL  M A N A G E R  P R IC E : $  4 9 .9 5
SOFTWARE FOR HDE BASIC:
M IN I-M O N E Y  M A N A G E R  P R IC E : $  9 9 .9 5
M E M O -W R IT E R  P R IC E : $  7 9 .9 5
P A Y R O L L  O F F IC E  P R IC E : $ 3 4 9 .9 5
T A X  A D V IS O R  P R IC E : S 249 .95
C L A S S  R E C O R D  P R IC E : S  4 9 .9 5
S T A T IS T IC A L  P A C K A G E  PR IC E: S  2 4 .9 5

PLEASE W R IT E  FOR C O M P LE TE  D E S C R IP T IO N

MORESPECIALS:
N ( ^ V ^ S 6 3 9 .9 5 ^  P R |NT ER  R EG . $ 9 9 5 /

nK S 7W PRINTERREGS2495'
• 2 7 1 6 ’s  —  1 0 .9 5 @ /3  F O R  9 .9 5 @ /1 0  F O R  8 .8 0 ®  

DEALER INQUIRIES INVITED
A D D  $ 3 . 0 0  F O R  S H IP P IN G  O N  O R D E R S  U N D E R  
S 1 0 0  FR E E  S H IP P IN G  O N  O R D E R S  O V E R  $ 1 0 0  
N E W  Y O R K  R E S ID E N T S  A D D  7°/o  S A L E S  T A X

W€ST€RN New VORK MICROCOMPUTER

P .O . B O X  8 4
E A S T  A M H E R S T . N Y  1 4 0 5 1  
7 1 6 / 6 8 9 - 7 3 4 4| a i s |

i i i  i i i i i i i i  i i i i i i i i i i i i  i i i i i i i iu it ia ii w in  w iit it it it i

MICRObits
D ead lin e  fo r  M IC R O bits: 2 0 th  o f  s e c 
on d  m o n th  b e fo r e  p u b lic a t io n ; i .e . ,  
M arch  2 0 th  fo r  M ay  issu e. S en d  ty p e
w ritten  c o p y  w ith  $25  p e r  in sertion . 
(S u bscrib ers : fir s t  a d  a t  $10.)

COMPendium
T h e  only m onthly  guide to 2 0  + current 
m icrocomputer magazines.  Every article,  
editorial,  hardware/software evaluation 
described. Listed by computer type, 
application. Copiously indexed. 
Subscription includes Annual Reference. 
Helps pinpoint useful information; 
perfect if you ca n ’t afford 20  
subscriptions. Sample ($1.50); 
subscription ($18).

Epicurious 
P .O . Box 129 
Lincolndale, N Y  10540

(Continued on page 92)

2 0 9 0 1 F A 2 9 1 F C S T A ( T E M P 2 ) , Y 5 PU T I T  ON SC R E EN
2 1 0 0 1 F A 4 c e IN Y
2 1 1 0 1 F A 5 4 C 9 9 1 F JM P P R IN T ;  B A C K  FO R  N E X T  CH AR
2 1 2 0 1FA G i
2 1 3 0 1 F A 8 4 C C 2 0 0 P . E X I T JM P S E TC U R 5 E X IT  TO  B A S IC
2 1 4 0 1F A B !
2 1 5 0 1 F A B P . H I = P . R T N E / 2 5 6
2 1 6 0 1F A B TM P = P . H I * 2 5 6
2 1 7 0 1 F A B P .  LO = P .R T N E —TMP
2 1 0 0 1F A B !
2 1 9 0 1 F A B 5 C A L L R O U T IN E
2 2 0 0 1 F A B •
2 2 1 0 1F A B 2 0 B C 0 0 U .R T N E J S R P A R S E R ;  G E T  N E X T  CHAR
2 2 2 0 1F A E C 9 2 4 CMP # ■ * S H E X  A D D R E S S  ?
2 2 3 0 1 F B 0 F 0 1 4 BEQ HE XA D R
2 2 4 0 1 F B 2 ;
2 2 5 0 1 F B 2 2 0 A D A A DECADR JS R E X P R .1 5 1 6  B I T  E X P R  -  TM  CH EC K
2 2 6 0 1 F B 5 2 0 0 B B 4 J S R F I X ;  C O N V E R T F L  ACCUM  T O  F I X
2 2 7 0 1F B B A 5 1 1 L D A * 1 1 j  T R A N S F E R  A D D R E S S  TO
2 2 8 0 1 F B A 8 5 F C S T A TE M P 2 j  PG ZE R O  TE M P O R AR Y LO C
2 2 9 0 1FB C A 5 1 2 LD A * 1 2
2 3 0 0 1F B E B 5 F D S T A T E M P 2+ 1
2 3 1 0 1 F C 0 2 0 F B 0 0 JS R •  OOFB I  DO ’ C A L L ’
2 3 2 0 1 F C 3 )
2 3 3 0 1 F C 3 4 C C 2 0 0 JM P S E TC U R B A C K TO  B A S IC  FO R  D E C IM A L
2 3 4 0 1 F C 6 1
2 3 5 0 1 F C 6 2 0 D 6 1 F HE XA D R JS R H E X IN i  G E T  B Y T E S  1 & 2 -C 0 N V E R T
2 3 6 0 1 F C 9 8 5 F D S T A  T E M P 2 + 1  s TO B IN A R Y  -  P U T  I N  TE M P  H I
2 3 7 0 1F C B 2 0 D 6 1 F J S R H E X IN  i  S E T  B Y T E  3 & 4 -C 0 N V E R T  TO
2 3 8 0 1F C E B 5 F C S T A T E M P 2  : B IN A R Y  -  P U T  I N  TE M P  LO
2 3 9 0 1 F D 0 2 0 F B 0 0 J S R •O O F B  :  DO ’ C A L L ’
2 4 0 0 1 F D 3 4 C B C 0 0 JM P P A R S E R B A C K  TO  B A S IC
2 4 1 0 1 F D 6 1
2 4 2 0 1 F D 6 2 0 D 9 1 F H E X IN J S R H E X N X T
2 4 3 0 1 F D 9 2 0 B C 0 0 H E X N X T JS R P A R S E R
2 4 4 0 1FD C 2 0 9 3 F E J S R L E G A L L E 8 A L  A S C I I  H E X  ?
2 4 5 0 1 F D F 3 0 0 F B M I S N .E R R N O -S O  C A U S E  S Y N T A X  ERRO R
2 4 6 0 1FE 1 1
2 4 7 0 1 F E 1 OA A S L A j  C O N V ER T TO  B IN A R Y
2 4 0 0 1 F E 2 OA A S L A
2 4 9 0 1 F E 3 OA A S L A
2 5 0 0 1 F E 4 OA A S L A
2 5 1 0 1 F E 5 A 0 0 4 LD Y # • 0 4
2 5 2 0 1 F E 7 2 A R O L L IT RO L A
2 5 3 0 1 F E 8 2 6 E 7 RO L R O LB Y T
2 5 4 0 1F E A 8 8 DEY
2 5 5 0 1 F E B DOFA BNE R O L L IT
2 5 6 0 1 F E D A 5 E 7 L D A R O LB Y T
2 5 7 0 1 F E F 6 0 RTS
2 5 8 0 1 F F 0 ;
2 5 9 0 1 F F 0 U . H I - U . R T N E / 2 5 6
2 6 0 0 1 F F 0 TMP - U . H I * 2 5 6
2 6 1 0 1 F F 0 U . LO «= U .R T N E -T M P
2 6 2 0 1 F F 0 1
2 6 3 0 1 F F 0 A 2 0 2 S N .E R R LD X # • 0 2  I S N  M ESSAG E O F F S E T
2 6 4 0 1 F F 2 4 C 5 6 A 2 JM P E R R P R T » ERRO R P R IN T E R
2 6 5 0 1 F F 5 1
2 6 6 0 1 F F 5 ■ EN D

Listing 4

1 0 0 REM B A S IC  E X T E N S IO N S  V E R  1 . 3
1 1 0 REM A U TO  C O N F IG U R A T IO N  C 1 /C 2  «< MEM S IZ E
1 2 0 s
1 3 0 REM b y  M IC H A E L  M . MAHONEY A P R IL  1 9 8 1
1 4 0 I
1 5 0 REM A D A P T E D  FROM ’ P U T  YOUR HO O KS IN T O  O S I B A S IC ’
1 6 0 REM b y  E D  C A R LS O N  I N  M IC R O  # 2 5
1 7 0 s
1 8 0 M E =P E E K  < 1 3 3 ) + 2 5 6 * P E E K  < 1 3 4 ) : M E - M E -3 0 0
1 9 0 M H - I N T ( M E / 2 5 6 ) : M L -M E —< 2 5 6 * M H )
2 0 0 PO KE 1 3 3 f M L : PO KE 1 3 4 , M H :C L E A R : REM LOW ER MEM & R E S E T  P T R S
2 1 0 M E =P E E K  < 1 3 3 ) + 2 5 6 * P E E K ( 1 3 4 )
2 2 0 :
2 3 0 FOR - 1  TO  2 9 3  :  R E A D  X :  PO KE M E + I , X :  N E X T  I
2 4 0 :
2 5 0 FOR = 1  TO  0  :  R E A D  X . Y  :  Y = Y +M E
2 6 0 Y H = I N T ( Y / 2 5 6 )  :  Y L = Y —< 2 5 6 *Y H >
2 7 0 PO KE M E + X .Y L  :  I F  X = 0  TH EN  X - l l
2 8 0 POKE M E + X + l.Y H  :  N E X T  I
2 8 1 :
2 8 2 FO R  I = 1  TO  3 : R E A D  X :Y = M E + X : Y H = I N T <Y / 2 5 6 ) : Y L = Y - < 2 5 6 * Y H )
2 8 3 POKE M E + 8 2 + I , Y H :P O K E  M E + 8 6 + I , Y L :N E X T  I
2 9 0 :
3 0 0 T - 2 0 : X - P E E K < 5 7 0 8 B )  s I F  X C 1 2 8  TH EN  3 2 0 :  REM C 2
3 1 0 PO KE M E + 9 2 , 4 : PO K E  M E + 1 4 3 , 3 2 : PO K E  M E + 1 6 1 , 3 2 : T = 5
3 2 0 M H -1N T < ( ME+1 ) / 2 5 6 ) : ML= < M E+1 ) — ( 2 5 6 *M H )

56 MICRO -  The 6502/6809 Journal No. 4 6 -  M arch 1982



L is tin g  4  (Continued)

3 3 0  PO KE 1 1 , M L :P O K E  1 2 , MH :  X - U S R ( X )
3 4 0  :
3 5 0  # C  :  # P ( B , T ) " B A S I C  E X T E N S IO N S  V E R  1 . 3 "
3 6 0  # P  < 9 ,  T )  " ------------------------------------------------------------------- "
3 7 0  # P ( 1 2 , T ) "  b y  M i c h a e l  M . M a h o n e y "
3 8 0  # P < 1 5 , T ) " E X T E N S IO N S  NOW E N A B L E D "
3 9 0  # P  < 1 7 , T ) "  TO  D IS A B L E  -  PO KE 2 5 0 , 1 "
4 0 0  # P  < 1 9 , T ) "  T O  E N A B L E  -  P O K E  2 5 0 , 0 "
4 1 0  :
4 2 0  END  
4 3 0  :
1 0 1 0  D A T A  1 6 9 , 7 6 , 1 3 3 , 1 8 8 , 1 3 3 , 2 5 1 , 1 6 9 , 2 3 5 , 1 3 3 , 1 8 9 ,  1 6 9  
1 0 2 0  D A T A  3 0 , 1 3 3 , 1 9 0 , 1 6 9 , 2 3 4 , 1 3 3 , 1 9 1 , 1 3 3 , 1 9 2 , 1 3 3 , 1 9 3  
1 0 3 0  D A T A 1 6 9 , O , 1 3 3 , 2 5 0 , 9 6 , 2 3 0 , 1 9 5 , 2 0 8 , 2 , 2 3 0 , 1 9 6  
1 0 4 0  D A T A  1 6 5 , 2 5 0 , 2 0 8 , 8 , 1 6 0 , 0 , 1 7 7 , 1 9 5 , 2 0 1 , 3 5 , 2 4 0  
1 0 5 0  D A T A  3 , 7 6 , 1 9 4 , 0 , 3 2 , 1 8 B , 0 , 1 6 0 ,  0 , 1 6 2 ,  2 5 5  
1 0 6 0  D A T A  2 3 2 , 1 8 9 , 3 0 , 3 1 , 2 4 0 , 2 4 0 , 2 0 9 , 1 9 5 , 2 0 8 , 2 4 6 , 1 8 9  
1 0 7 0  D A T A  3 8 , 3 1 , 1 3 3 , 2 5 2 , 1 8 9 , 3 4 , 3 1 , 1 3 3 , 2 5 3 , 1 0 8 , 2 5 2  
1 0 8 0  D A T A  0 , 6 7 , 8 0 , 8 5 , 0 , 3 1 , 3 1 , 3 1 , 0 , 4 2 , 6 7  
1 0 9 0  D A T A  1 7 1 , 0 , 1 6 2 , 8 , 1 6 9 , 2 0 8 , 1 3 3 , 2 5 3 , 1 6 0 , 0 , 1 3 2  
1 1 0 0  D A T A  2 5 2 , 1 6 9 , 3 2 , 1 4 5 , 2 5 2 , 2 0 0 , 2 0 8 , 2 5 1 , 2 3 0 , 2 5 3 , 2 0 2  
1 1 1 0  D A T A  2 0 8 , 2 4 6 , 7 6 , 1 8 8 , 0 , 1 6 9 , 2 0 8 , 1 3 3 , 2 5 3 , 1 6 9 , 0  
1 1 2 0  D A T A  1 3 3 , 2 5 2 , 3 2 , 1 8 8 , 0 , 3 2 , 2 5 4 , 1 7 1 , 3 2 , 1 7 4 , 1 7 9  
1 1 3 0  D A T A  2 2 4 , 3 2 , 1 7 6 , 2 7 , 2 3 2 , 2 0 2 , 2 4 0 , 1 3 , 2 4 , 1 6 9 , 6 4  
1 1 4 0  D A T A  1 0 1 , 2 5 2 , 1 3 3 , 2 5 2 , 1 4 4 , 2 4 4 , 2 3 0 , 2 5 3 , 2 0 8 , 2 4 0 , 3 2  
1 1 5 0  D A T A  1 , 1 7 2 , 3 2 , 1 7 4 , 1 7 9 , 2 2 4 , 6 4 , 1 4 4 , 5 , 1 6 2 , 8  
1 1 6 0  D A T A  7 6 , 8 6 , 1 6 2 , 1 3 8 , 2 4 , 1 0 1 , 2 5 2 , 1 3 3 , 2 5 2 , 1 4 4 , 2  
1 1 7 0  D A T A  2 3 0 , 2 5 3 , 3 2 , 2 5 1 , 1 7 1 , 3 2 , 1 9 3 , 1 7 0 , 3 6 , 9 5 , 4 8  
1 1 8 0  D A T A  6 , 3 2 , 1 1 0 , 1 8 5 , 3 2 , 1 7 4 , 1 7 6 , 3 2 , 1 8 2 , 1 7 8 , 1 7 0  
1 1 9 0  D A T A  1 6 0 , 0 , 2 3 2 , 2 0 2 , 2 4 0 , 1 2 , 1 7 7 , 1 1 3 , 2 0 1 , 1 3 , 2 4 0  
1 2 0 0  D A T A  2 4 7 , 1 4 5 , 2 5 2 , 2 0 0 , 7 6 , 1 5 3 , 3 1 , 7 6 , 1 9 4 , 0 , 3 2  
1 2 1 0  D A T A  1 8 8 , 0 , 2 0 1 , 3 6 , 2 4 0 , 2 0 , 3 2 , 1 7 3 , 1 7 0 , 3 2 , 8  
1 2 2 0  D A T A  1 6 0 , 1 6 5 , 1 7 , 1 3 3 , 2 5 2 , 1 6 5 , 1 8 , 1 3 3 , 2 5 3 , 3 2 , 2 5 1  
1 2 3 0  D A T A  0 , 7 6 , 1 9 4 , 0 , 3 2 , 2 1 4 , 3 1 , 1 3 3 , 2 5 3 , 3 2 , 2 1 4  
1 2 4 0  D A T A  3 1 . 1 3 3 . 2 5 2 . 3 2 . 2 5 1 . 0 . 7 6 . 1 8 8 . 0 . 3 2 . 2 1 7  
1 2 5 0  D A T A  3 1 , 3 2 , I B B , 0 , 3 2 , 1 4 7 , 2 5 4 , 4 8 , 1 5 , 1 0 ,  1 0  
1 2 6 0  D A T A  1 0 , 1 0 , 1 6 0 , 4 , 4 2 , 3 8 , 2 3 1 , 1 3 6 , 2 0 8 , 2 5 0 , 1 6 5  
1 2 7 0  D A T A  2 3 1 , 9 6 , 1 6 2 , 2 , 7 6 , 8 6 , 1 6 2  
1 2 8 0  I
1 2 9 0  D A T A  8 , 2 8 , 5 8 , 7 9 , 6 7 , 8 7 , 7 2 , 8 3 , 2 1 5 , 2 0 2 , 2 4 8 , 2 6 3  
1 3 0 0  D A T A  2 5 3 , 2 6 3 , 2 6 4 , 2 6 6  
1 3 1 0  :
1 3 2 0  D A T A  9 1 , 1 1 6 , 2 2 0  JMCftO

OSI OSI
•• FR O M  T H E  P R E T Z E L L A N D  A R C A D E *

H U M A N O ID
D E FE N D E R  *
A S  D E P E M D E R  O P T H E  H UM ANOID C O L O N IE S  
Y O U 'V E  C O T  T O  S T O P  T H E  A L IE N  
L A N D E R S  T H A T  A R E  T R Y IN G  TO  
P I C K  U P  AND M U TA TE TH E  
H U M A N O ID S. I P  A LA N D ER 
P I C K S  U P  A H U M A N O ID . YOU 
H A V E T O  B L A S T  T H E  L A N D E R .
TH EN  C A TC H  T H E  H UM ANOID IN  
M I D - A I R  AND L O W E R  I T  S A P E L Y  TO  
T H E  G RO U N D  P O R  A  BO N U S I  E V E R Y  NOW 
AND T H E N . A  B A I T E R  S H I P  A P P E A R S  O UT 
O P H Y P E R S P A C E  T O  K E E P  T H IN G S  
I N T E R E S T I N G !  W IT H  C O LO R  AND L O T S  O P
SO U N D ! 8 K  C A S S E T T E ...............# 9 . 9 5
• S P E C I P Y  YO U R  S Y S T E M !•

/V - A S T R O  B L A S T E R -
| ^ “ 1  I A S S IG N M E N T : C L E A R  T H E  A R E A  O F  H AZARD O US
I  ) \ V ^  A S T E R O I D S  W H ICH  A R E  D R I F T I N G  IN  FR O M  D E E P

r \  S P A C E .  B Y  B L A S T IN G  TH EH  IN T O  R U 3 B L E .  8 E
— -  -  C A R E F U L  B E C A U S E  T H E  L A R G E  O N E S  S P L I T  IN T O

K  — < ]  \ \ S f c .  MANY S M A L L E R  O N E S  WHEN H I T ,  W H ICH  F L Y  O F FJ 1  /  i '  A L L  D I R E C T I O N S !  J U S T  WHEN YO U  T H IN K
/  \ ' Y O U 'V E  B L A S T E D  TH EM  A L L .  K O B E  A P P E A R !
'  J  " A S T R O  B L A S T E R *  b y  JO H N  W IL S O N  I S  A  " 'M A C H IN E  C O D E —
O S I  V E R S IO N  O F  O N E O F  T H E  M O ST P O P U L A R  A R C A D E  G A M ES O F  A L L
T I M E S I  T H E  A C T IO N  I S  V E R Y  SM OOTH  AN D  T H E  A S T E R O I D S  A B E  T H E  B E S T  
L O O K IN G  E V E R  ON O S I -  NO L I T T L E  C I R C L E S  H E R E ! A V A IL A B L E  P O R  BOTH 
C 1 P  AND • • • C t t P * * *  P L E A S E  S P E C I F Y  YOUH
S Y S T E M . B K  C A S S E T T E  .............................$ 9 . 9 5

S E N D  $ 1 . 0 0  F O R  OUR PH O TO 
IL L U S T R A T E D  C A T A L O G  & G E T  A 
$ 1 . 5 0  C R E D I T  ON YO U R F I R S T  
O R D E R ! C A S S E T T E S  O N L Y !

P i e t z e l l a n d  S o f t w a r e  

2 0 0 5  D WHITTAKER RD. 

YPSILANTI, M l.4 8 1 9 7

USERS!

READ . . .

PEEK (651
The Unoffic ia l OSI Users Journal

THE WORLD WIDE PUBLICATION 
EXCLUSIVELY DEDICATED TO OSI USERS!

□  H a rdw ard  M ods. □  Peeks and Pokes □  B ugs and Fixes
□  S o ftw a re  E xchange  □  S o ftw a re  R eview s

S E N D  $15.00 FOR 12 ISSUES TO :
PEEK (65) P.O. BOX 347, OW INGS MILLS, MD 21117 (301) 363-3267

Maryland Subscribers Add 5% Tax Inquire for Foreign Rates
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Now You H a v e  "TIie C h o i c e "
R eliab ility , Q ua lity  and P erfo rm ance  at a reasonable Price. System s In te rna tiona l, Inc. is pleased 
to offer an alternate to O hio S c ie n tif ic  microcomputers. Our systems are 100% compatible to OSI 
OS-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. C om pare the Fo llow ina  
F acts  and  M ake "T he  C h o ic e ."

Ohio Scientific, Incorporated 
Standard Features 

C2-OEM
48K Memory, 1 MHz 

One Serial Port 
Dual 8 "  Single Sided Floppies 

Plug in Boards with Many Connections 
120 Volt 60, Hz Operation Only 

90-Day Warranty 
Weight 80 Pounds 

Size W17”  x  H9'/2”  x  D23V2”

Extra Cost Items
Second Serial Port 

Parallel Port 
2 MHz

Systems International, Incorporated 
Standard Features 

The Choice II
48K Memory, 2 MHz 

2 Serial Ports. 1 Parallel Port 
Dual 8 ”  Double Sided Floppies 

Single Board Construction for Reliability 
120/240 Volt 50/60 Hz Operation 

180-Day Warranty 
Weight 40 Pounds 

Size W1 2 1/ 2"  x  H13V2" x  D16" 
Shippable by UPS in Factory Carton

Extra Cost Items

None

Now C ompare t Iie  B ottom LJne an<I MaI<e "T Iie  ChoicE"
Total Retail $4,925.00 * Total Retail $4,525.00 

240 Volt 50 Hz Operation add $50.00

Future plans include the " C hoice  ///"w h ic h  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 OS-65U Level 3 Software.

RememBer — TIiere is "T Iie  C ho icE " t o  choosE a Be t t e r  s y s t e m !

Domestic and International Dealer and Distributor inquiries are Invited. Discounts to 40%

* Ohio Scientific Price List June/July 1981

15920 Luanne Drive 
Gaithersburg, Maryland 20760 
U.S.A.
Tel. (301) 977-0100 Twx# 710-828-9703 S i i

500 Chesham House 
150 Regent Street 

London W1R 5. F.A England 
Tel. 01-439-6288 Tlx 261426

I L
58 MICRO -  The 6502/6809 Journal No. 4 6 -M a rc h  1982



GRAPHICS 
FOR OSI COMPUTERS

☆  You Can Produce The Images 
Shown Or Yours And Program 
Motion With Our 256 By 256 H igh^ 
Resolution Graphics Kit.
Thats 65,536 Individually Controlled 
Points On Your TV Screen.
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 A ffe c t^ ^ ^ | 
Your Existing OSI Graphics.
Use Both At The Same Time 
Or Separately.
Buy The Entire Kit,
Including Memory, For $185.00 
Or A Partial Kit For Less If You 
Have Parts. Board And 
Instructions $40.00.Instructions 
Include Software.

For This Kit Or A Catalog  
O f O ther Kits, S oftw are  

And Manuals Call Or Write:

M ITTENDORF ENGINEERING  
9 0 5  Villa Neuva Dr. 

Litchfield Park, Az. 8 5 3 4 0  
( 6 0 2 ) - 9 3 5 - 9 7 3 4



OSI TRS-80 COLOR-8O OSI
G A L A X IA N  - 4 K  - One o f the fastest and finest 
arcade games ever w r it te n  fo r  the  O SI, th is  one 
features row s o f  h a rd -h itting  evasive dog figh ting  
aliens th irs ty  fo r  y o u r  b lo o d . Fo r those who 
loved (and tire d  o f)  A lien  Invaders. Specify 
system -  A  bargain a t $9.95  OSI

L A B Y R IN T H  - 8K  - This has a d isp lay back
ground s im ila r to  M IN O S as the  ac tion  takes 
place in a realistic maze seen fro m  ground level. 
Th is  is, however, a real tim e  m onster h u n t as you 
track dow n and shoo t m ob ile  m onsters on fo o t. 
Checking o u t and testing th is  one was the m ost 
fu n  I've  had in  years! -  $13.95. OSI

TH E A A R D V A R K  JO U R N A L  
FOR OSI USERS — This is a b i-m o n th ly  

tu to r ia l jou rn a l runn ing  o n ly  artic les abo u t OSI 
systems. Every issue contains programs custom 
ized fo r  O SI, tu to ria ls  on h ow  to  use and m o d ify  
the  system , and reviews o f OSI re lated products. 
In the  last tw o  years we have run  artic les like 
these I

1) A  tu to r ia l on Machine Code fo r  BASIC 
programmers.

2 ) Com plete lis tings o f  tw o  w o rd  processors 
fo r  BASIC  IN  ROM  machines.

3) M oving th e  D ire c to ry  o f f  track 12.
4) Listings fo r  20  game program s fo r the  OSI.
5) H ow  to  w rite  h igh speed BASIC  -  and 

lo ts  m ore -
V o l. 1 (1980) 6  back issues - $9.00
V o l. 2 (1981) 4  back issues and subscrip tion  fo r
2 add itiona l issues - $9.00.

A D V E N TU R E S M I 
F o r O SI. TRS-80, and C O LO R -80. These 

A dventures are w r it te n  in  BASIC , are fu l l  fea
tu red , fast action , fu l l  p lo tte d  adventures that 
take 30-50  hours to  p la y . (Adventures are in te r
active fantasies. I t ’s like  reading a b oo k  except 
th a t y o u  are the  m ain character as you  give the 
com puter commands lik e  "L o o k  in  the  C o f f in "  
and "L ig h t the  to rc h ",)

Adventures require 8K  on an OSI and 16K on 
COLO R -8 O and TR S-80. They sell fo r  $14.95 
each.

ESCAPE FR O M  M A R S  (by Rodger Olsen) 
This A D V E N T U R E  takes place on the RED 

P L A N T . Y o u 'll have to  exp lo re  a M artian c ity  
and deal w ith  possib ly hostile  aliens to  survive 
th is  one. A  good f irs t adventure,

P Y R A M ID  (by Rodger Olsen)
This is  o u r  m ost challenging A D V E N T U R E . It 

is a treasure h u n t in  a p y ram id  fu l l  o f problem s. 
E xc iting  and tough!

TR E K  A D V E N T U R E  (by B ob Retelle)
Th is  one takes place aboard a fam ilia r starship. 

The crew  has le f t  fo r  good reasons - b u t they fo r
got to  take y o u , and now  you  are in  deep troub le .

D E A TH  SHIP (by Rodger Olsen)
O ur f irs t and orig ina l A D V E N T U R E , th is  one 

takes place aboard a cruise ship - b u t i t  a in 't  the 
Love Boat.

V A M P IR E  C A S TLE  (by M ike Bassman)
This is a contest between you  and o ld  Drac - 

and it 's  ge tting  a l it t le  da rk  outs ide . $14 .95  each.

OSI OSINEW-NEW-NEW 
T IN Y  COM PILER

The easy way to  speed in  y o u r programs. The 
t in y  com pile r lets you  w rite  and debug y o u r p ro 
gram in Basic and then a utom atica lly  com piles a 
Machine Code version th a t runs fro m  50-150 
tim es faster. The t in y  com pile r generates re locat
able, native, transportable machine code th a t can 
be run  on any 6502  system.

I t  does have some lim ita tio n s . I t  is m em ory 
hungry — 8K  is th e  m in im um  sized system th a t 
can run the  C om piler. It also handles on ly  a 
lim ite d  subset o f  Basic — abou t 20  keywords in 
c lud ing  FO R , N E X T , IF T H E N , GOSUB, GOTO 
R E T U R N , END, STOP, U S R (X ), PEEK, POKE, 

./■ .>  , V ariab le  names A -Z ,a n d  Integer 
Numbers fro m  0-64K .

T IN Y  C O M PILER  is w ritte n  in  Basic. It  can 
be m o d ifie d  and augmented b y  the user. It comes 
w ith  a 20  page manual.
T IN Y  COM PILER — $19 .95  on tape o r d isk OSI

SUPERDISK II
Th is  d isk  conta ins a new  BEX EC* tha t boots 

up w ith  a num bered d ire c to ry  and w h ich  allows 
creation, dele tion  and renaming o f  files w ith o u t 
ca lling  o the r programs. I t  also conta ins a slight 
m o d ifica tio n  to  BASIC to  a llo w  14 character 
f ile  names.

The d isk contains a d isk manager th a t con
ta ins a d isk packer, a hex/dec ca lcu la tor and 
several o the r u tilitie s .

I t  also has a fu l l  screen ed ito r {in  machine 
code on C2P/C4)) th a t makes corrections a snap. 
W e'll a lso toss in  renum bering and program 
search programs -  and sell the  w ho le  th ing  fo r  -  
SUPERDISK II $29 .95  ( 5 V )  OSI

BARE BOARDS FOR OSI C1P 
M E M O R Y  B O A R D S !!! -  fo r  the  C1P — and they 
conta in  para lle l ports !

Aardvarks new m em ory board supports 8K 
o f 2114 's  and has provis ion fo r  a P IA  to  give a 
parallel p o rts ! I t  sells as a bare board fo r  $29.95. 
When assembled, the board plugs in to  the expan
sion connector on  the 600 board. Available n ow ! 

PROM BU RN ER  FOR THE C1P -  Burns single 
supply 2716's. Bare board -  $24.95.
M O THER  BO A R D  — Expand y o u r expansion 
connecto r from  one to  five  connectors o r use i t  
to  adapt o u r C1P boards to  y o u r C4/8P. - $14.95. 

16K R A M  B O A R D  FOR C1P -  This one does 
n o t have a parallel p o r t , b u t i t  does support 16K 
o f 2 1 14's. Bare Board $39.95.

W ORD PROCESSING TH E EASY W A Y -  
W ITH  M AXI-PR O S

This is a line -orien ted  w o rd  processor de
signed fo r  th e  o ffice  th a t doesn 't w an t to  send 
every new g ir l o u t fo r  tra in ing  in  how  to  type  a 
letter.

I t  has au tom atic  r ig h t and le f t  margin ju s ti
fica tion  and lets you  vary the  w id th  and margins 
during  p rin tin g . It has au tom atic  pagination and 
au tom atic  page num bering. I t  w il l  p r in t  any te x t 
single, double o r tr ip le  spaced and has te x t cen
te ring  commands. I t  w il l  make any num ber o f 
m u ltip le  copies o r chain files toge ther to  p r in t  an 
entire  d isk o f data a t one tim e,

M AXI-PR O S has b o th  global and line  ed it 
ca pa b ility  and th e  p o lle d  keyboard versions 
conta in  a corrected keyboard  ro u tin e  th a t make 
the  OSI keyboard decode as a standard type
w rite r  keyboard.

M AXI-PR O S also has sophisticated file  
capabibilities. It  can access a f ile  fo r  names and 
addresses, s top  fo r  inpu ts, and p r in t  fo rm  letters. 
It has f ile  merging capab ilities so th a t i t  can store 
and com bine paragraphs and pages in any order.

Best o f  a ll. i t  is in  B A S IC  (0S65D 5 1 /4 "  or 
8 "  d isk ) so th a t i t  can be easily adapted to  any 
p r in te r  o r p rin ting  job  and so th a t i t  can be sold 
fo r  a measly price.
M AXI-PR O S -  $39 .95 . Specify 5% o r 8 "  d isk.

SUPPORT ROMS FOR BASIC  IN  ROM M A 
C HINES -  C1S/C2S. Th is  R O M  adds line ed it 
func tions , so ftw are  selectable scro ll w indows, 
bell support, choice o f OSI o r standard keyboard 
routines, tw o  callable screen clears, and software 
support fo r  32-64 characters per line video. 
Has one character com m and to  sw itch  model
2 C1P fro m  24 to  4 8  character line . When in 
stalled in  C2 o r C4 (C2S) requires insta lla tion  
o f add itiona l ch ip , C1P requires o n ly  a jum per 
change. -  $39.95
C1E/C2E sim ilar to  above b u t w ith  extended 
machine code m o n ito r. — $59 .95  OSI

A R C A D E  GAM ES FOR O S I,C O L O R -8 O A N D  
TRS-80 (8K OSI. 16K TR S -80 A N D  CO LO R -8 O)

T IM E T R E K  - A  R E A L  T IM E , R E A L  GRAPHICS 
S TA R TR E C K . See y o u r  torpedoes h it  and watch 
y o u r instrum ents w o rk  in  real tim e . No m ore un
realistic scro lling disp lays! $14.95.

S TA R FIG H TE R  - Th is  one man space war game 
p its  you  against spacecruisers, battlewagons, and 
one man fighters, you  have the  v iew  fro m  your 
co ckp it w indow , a real tim e  w o rk in g  instrum ent 
panel, and y o u r  w its . A n o th e r real tim e  qoody. 
$9.95

B A T T LE F LE E T  - This grow n up  version o f Bat
tleship  is the toughest th in k in g  game available on 
OSI o r  80  com puters. There is no  luck  involved 
as you seek o u t the  com puters hidden fle e t. A  
topographical toughie . $9.95

QUEST - A  NEW ID E A  IN A D V E N T U R E  
GAM ES! D iffe ren t fro m  a ll the  others. Quest is 
p layed on a com puter generated mape o f Alesia. 
Y o u r jo b  is to  gather men and supplies by com b- 
bat, bargaining, e xp lo ra tion  o f ru ins and temples 
and o u tr ig h t b a n d itry . When y o u r fo rce  is strong 
enough, you a ttack  the  C itadel o f M oorlock  in a 
l ife  o r death ba ttle  to  the fin ish . Playable in 2 to
5  hours, th is one is d if fe re n t every tim e .
16K COLOR-8 O OR TRS-80 O N L Y . $14.95

Please specify system on all orders
This is o n ly  a partia l lis tin g  o f w ha t we have to  o ffe r. We o ffe r over 120 games, ROMS, and data sheets fo r  OSI systems 

and m any games and u tilitie s  fo r  COLOR-8 O and TRS-80. Send $ 1 .00  fo r  o u r catalog.

OSI
AARDVARK TECHNICAL SERVICES, LTD. 
2352 S. Commerce, Walled Lake, Ml 48088 

(313) 669-3110 COLOR-8O
MICRO -  The 6502/6809 Journal No. 46 -  M arch 1982



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, Illinois 60007

I find it tiresom e to convert hex to 
decim al and to type everything in  by 
hand (plus th is m ay produce num erous 
typing errors). It would be  convenient 
to have a short program to convert 
m achine code routines to BASIC DATA 
statem ents. So, I w rote the follow ing 
short program to do the w ork for m e.

The com m and form at is: ?USR(S) 
|E)(L|(I| and "C arriage R e tu rn ," where:

S is for the start address of the memory 
block

E is for the end address o f the m em ory 
b lock +  1, w hich you w ant to  con 
vert to  D ATA statem ents

L is for the start of new line num ber for 
DATA statem ents

I is for the increm ent of its new line 
num ber

? is short for the "P R IN T " com m and 
in O SI BASIC; it can be "P R IN T " or 
“ Z = "  — I have selected " ? ”

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

T o  use th is u tility , you m ust:

1. RUN this program once after the 
BASIC C O LD  STA RT, and it w ill set 
up USR(X) pointers and end-of-free- 
m em ory pointers.

2. You can LOAD or type in your own 
programs, if necessary, then type in 
?USR(S)(E)(L)(I) to generate the re
quired DATA statem ents.

Listing 1

10 REM DATA STATEMENT 3EKERAT0R 
20 REM
3 0  REM VER. 3 - 0  ( S E P .1 ■ 1981)
4 0  REM
50 REM BY YASUO MORISHITA 
6 0  REM
7 0  REM FORMAT ? U S R ( S T A R T )(END)(NEW L I N E  #)(INC.)
8 0  REM
9 0  R E S T O R E : M =785 8 : REM USR(X) Start address=$lEB2 

1 0 0  H=INT(K/256):L=M-256*H 
1 1 0  P0KE11 ,L: P0KE12 ,H: POKE133 ,L:P0KE134 ,H 
120 N=l63:F0R X=M T O  M + N - l : READ J-.POKE X,J:NEXT 
130 A=4l629:M=M+N!N=124:GOSUBl60 
140 A=4l756:M=M+N:N=47 :GOSUBl60 
1 5 0  P O K E  M + 1 5 196:NEWs REM Write "RTS"
1 6 0  FOR X = 0  T O  N - l :J=PEEK(A+X):P OKE M + X ,J :N E X T :RETURN 
170 REM
180 REM Machine Language Data ( 1 6 3  Bytes)
1 9 0  REM
2 0 0  DATA 162.0,13^.253.32,58,31.32,55.31.22^,8,208,249,162 
210 DATA 6 .1 3 4 .9 3 ,1 6 9 .1 3 1 .1 3 3 .1 9 .3 2 .7 ,3 1 .3 2 ,2 0 ,3 1 .2 2 4 ,5 3 . 1 7 6  
220 DATA 12,169,44,32,48,31,32,1,31,144,239.198,93.32,72,31 
2 3 0  DATA 3 2 ,2 4 4 ,3 0 ,1 4 4 ,2 1 8 .1 0 4 ,1 0 4 ,1 6 9 ,1 6 2 ,? 2 , l 6 9 , 115.72,32 
2 4 0  DATA 149.179.76.119.164,24,165,230,101,2 2 8 ,1 3 3 ,2 2 8 , 1 6 5  
2 5 0  DATA 231.101.229,133,229.230.224,208,2,230,225,l 6 4 .224 
268' DATA 165.225,72,196,226,229,227,104,76,25,180,32,33,180 
2 7 0  DATA 32,110,185,32,174,176,32,182,178,133,253,160,1,198 
2 8 0  DATA 253.24^,14.177.113,32,48,31,200.208,244,I6 0 ,93.149 
290 DATA 14,230,93.96,32,173.170.32,8,180,166,253,148,224 
3 0  DATA 2 3 2 ,1 4 9 ,224,232,134 ,2 5 3 .96 , 1 6 6  ,93 ,160,0,148 ,14,164 
3 1 0  DATA 228,165,229,32,25,180

Listing 2

DATA STATEMENT GENERATOR

VER.3-0 ( S E P . 1, 1981)
BY YASUO MORISHITA

*=$1 E B  2

’DTABF = $E0

1EB2 A2 0 0  D S G 0  LDX #0
1EB4 86 F D  STX $FD
1EB6 20 3A IF JSR GETDTA
1EB9 20 37 IF LDSG 0 0  JSR GETDTB
1EBC E 0  0 8  CPX #8
1EBE D0  F9 BNE LDSG00
1EC0 A2 0 6  LDSG 0 2  LDX #6
1EC2 86 5D STX $5D
1EC4 A9 83 LDA #$83
1EC6 85 13 STA $13
1EC8 20 0 7  IF JSR ENDDTA
1ECB 20 14 IF LDSG01 JSR FIXASC
1ECE E0 35 CPX #$35 .

sGet d a t a  from line

iExpects 4 data

iSet input buff e r  ptr.

i"DATA" token

iGet data from memory 
;Write dec. data in buffer 
sLine length limit

(Continued)
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T h is  program can even generate 
DATA statem ents w ith line num bers 
sm aller than those of the existing 
BASIC program. It w ill insert the new 
line w ithout any problem . If the new 
line num ber is sam e as the existing 
one, it w ill replace the old one w ith the 
new one.

E x a m p le : T o  convert m em ory block 
$0000  - $0010  with the starting line 
num ber as 10000 and an increm ent of 
10, the input com m and w ill be:

?USR(0X17)(10000X10)

T he result w ill be:

10000 DATA76,116,162,76,195, 
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, w ith line num ber such  as 10, 
20000 , e tc ., the above tw o lines w ill be 
inserted correctly.

I have tried to convert 4 0 9 6  bytes of 
m em ory in to  DATA statem ents with 
m y C 4P  (BASIC-in-ROM ) running at 
2M H z system  clock . It  took about 20 
seconds, produced 262  lin es of DATA 
statem ents, and occupied about 14K 
bytes of m em ory. (O f course, I had to 
relocate the program to the safe loca
tion  to do th is experim ent!)

Please note that th is program uses 
quite a few  subroutines out of BASIC 
ROM  Version 1.0 Rev 3 .2  of O hio Scien
tific. It should work with ROM  versions 
of the C4P, C1P, C2-4P and Superboard. 
It  uses n ine page 0  registers such as $E0
- $E7 and $FD . If you want to relocate 
the program, change the follow ing sub
routine addresses accordingly.

NAME of subroutines: 
NXTLNO, NXTDTA, ENDDTA, 
FIXASC, WRTLBF, GETDTB, 
GETDTA, INSERT

It is also necessary to change line 
num ber 9 0  in the BASIC program to set 
up M  as a new USR(X) start address in 
decim al.

If you are using a disk-based com 
puter, or another m anufacturer's com 
puter, you w ill have to find out w hich 
register and subroutine w ill be equiva
lent to that used in th is program.

JMCRO

Listing 2 (Continued)

1ED0 B0  0C BCS NDSGJ31
1ED2 A 9 2C LDA #$2C
1ED4 2 0  3 (5 IF JSR WRTLBF
1ED? 20  01 IF JSR NXTDTA Set data p t r  for next
1EDA 90 EF BCC LDSG01
1EDC C6 5D DEC $5D
1EDE 20  48 IF NDSG01 JSR INSERT Insert n e w  line into text
1EE1 20 F 4  IE JSR NXTLNO Update n e w  line # & test
1EE4 if all data are d o n e .
1EE4 90 DA BCC LDSG02 Not yet all done.
1EE6 68 PLA Prepare to exit to BASIC
1EE7 68 PLA
1EE8 A 9  A2 LDA #$A2 Trick to JMP back to
1EEA 48 PHA BASIC w a r m  start ($A274)
1EEB A 9  73 LDA #$73
1EED 48 PHA
IEEE 2)6 95 B3 JSR $B395 Reset flag to numeric
1EF1 4C 77 A4 JMP $A477 Reset ptrs &  exit to BASIC
1EF4 i
1EF4 18 NXTLNO CLC UPDATE N E W  L I N E  #
1EF5 A5 E 6 LDA DT A B F+6 s L . increment
1EF7 65 E4 ADC DTABF+4 ;L. current line #
1EF9 85 E4 STA DTABF+4 jL. next line #
1EFB A5 E7 LDA DTABF+7 *H. increment
1EFD 65 E5 ADC DTABF+5 |H. current line #
1EFF 85 E5 STA DTABF+5 sH. next line #
IF  01 E 6 E0 NXTDTA INC DTABF UPDATE D A T A  PTR.
1F03 0)6 02 BNE ENDDTA
1F05 E 6 El INC DTABF+1
1F0? A4 E)6 ENDDTA LDY DTABF Get current d a t a  ptr
1F09 A5 El LDA DTABF+1
1F0B 48 PHA
1F0C C4 E2 CPY DTABF+2
1F0E E5 E3 SBC DT A B F +3
IF 10 68 PLA

IF11 4C 19 B4 JMP $B4l9 iSet $11,12 w i t h  d a t a  ptr.

1F14 [WRITE DEC. DATA IN BUFFER
IF 14 2)6 21 B4 FIXASC JSR $B421 iGet data from memo r y  &
1F17 ; convert it to floating.
1F17 2)6 6E B9 JSR $B96 e sFloating— >ASCII string
1F1A 20 AE 30 JSR $B0AE ;Scan, set up string.
IF ID 2/6 B 6 B2 JSR $ B 2B6 [Discard unwanted string
IF 2)6 85 FD STA $FD jASCII string length
1F22 k 0  01 LDY #1
IF24 C6 FD LFXASC DEC $FD
1F26 F0 0E BEQ RTNWLB ;A1 1  done!
1F28 Bl 71 LDA ($71),Y ;Write dec.ASCII string
1F2A 2)6 3)6 IF JSR WRTLBF i into input line buffer
1F2D C8 INY
1F2E D0  F4 BNE LFXASC S=JM P
IF 30 iWRITE CHR. IN INPUT BUF.
IF  30 A 6 5D WRTLBF LDX $5D ;Chr. ptr
1F32 95 0E STA $0E,X
1F34 E 6 5D INC $5D
1F36 60 RTNWLB RTS
1F37 iGET DATA F R O M  LINE
1F37 20 AD AA GETDTB JSR $AAAD [Evaluate expression
1F3A 20 08 B 4  GETDTA JSR $B408 ;C-et value in (Y/A) = (L/H)
1F3D A 6 FD LDX $FD ;data counter
1F3F 94 E)6 STY DTABF,X [Save L. data
IF41 E 8 INX
1F42 95 E0 STA DTABF, X ;Save H . data
1F44 E 8 INX
1F45 86 FD STX $FD
1F47 60 RTS
IF 48 [INSERT N E W  L I N E  IN TEXT
1F48 A 6 5D INSERT LDX $5D [Chr. ptr.
1F4A A)6 00 LDY #0 [Terminate input line
1F4C 94 0E STY $0E,X ! buffer
IF 4e  A4 E4 LDY DTABF+4 [Get L. new line #
IF 50 A5 E5 LDA DTABF+5 [Get H. n e w  line #
IF5 2  20 19 B4 JSR $B4l9 [Set n e w  line #  in $11,12
1F55 •»
1F55 ;Follows Insert program copied from BASIC ROM

End
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Interesting Software
O SI ......................p resen ts  ...................... OSI

$21.95

All machine code and fast! Our finest arcade 
game. Where it's you against the mean, 
menacing worm!

L IG H T N IN G f B O L T
$29.95

The most extensive D&D J 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
w h i t t i e r ^ c ^ o e o ^ ^

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

^ f ^ i t M h i ^ a c l ^ ^

OSI Disk Users
Double your disk storage capacity 
W ithout adding disk drives

N o w  y o u  c a n  m o r e  t h a n  d o u b le  y o u r  u s a b l e  f lo p p y  
d i s k  s t o r a g e  c a p a c i t y —f o r  a  f r a c t i o n  o f  t h e  c o s t  
o f  a d d i t i o n a l  d i s k  d r i v e s .  M o d u l a r  S y s t e m s ’ 
D is k D o u b le r ™  i s  a  d o u b l e -d e n s i t y  a d a p t e r  t h a t  
d o u b l e s  t h e  s t o r a g e  c a p a c i t y  o f  e a c h  d i s k  t r a c k .  
T h e  D i s k D o u b l e r  p l u g s  d i r e c t l y  i n t o  a n  O S I  d i s k  
i n t e r f a c e  b o a r d .  N o c h a n g e s  t o  h a r d w a r e  o r  
s o f t w a r e  a r e  r e q u i r e d .

T h e  D i s k D o u b l e r  i n c r e a s e s  f r e e  u s e r  d i s k  s p a c e  
f r o m  5 0 K  t o  1 2 0 K  f o r  m in i - f l o p p i e s ,  f r o m  2 0 1 K  t o  
4 2 0 K  f o r  8 - i n c h  f lo p p ie s .  W i t h  t h e  D i s k D o u b l e r ,  
e a c h  d r iv e  d o e s  t h e  w o r k  o f  tw o .  Y o u  c a n  h a v e  
m o r e  a n d  l a r g e r  p r o g r a m s ,  r e l a t e d  f i l e s ,  a n d  d i s k  
u t i l i t i e s  o n  t h e  s a m e  d i s k —f o r  e a s i e r  o p e r a t i o n  
w i t h o u t  c o n s t a n t  d i s k  c h a n g e s .

Y o u r  O S I  s y s t e m  i s  a n  i n v e s t m e n t  i n  c o m p u t i n g  
power.  G e t  t h e  f u l l  v a l u e  f r o m  t h e  d i s k  h a r d w a r e  
a n d  s o f t w a r e  t h a t  y o u  a l r e a d y  o w n .  J u s t  w r i t e  t o  
u s ,  a n d  w e ' l l  s e n d  y o u  t h e  f u l l  s t o r y  o n  t h e  
D is k D o u b le r ,  a l o n g  w i t h  t h e  r e s t  o f  o u r  g r o w i n g  
f a m i l y  o f  O S I - c o m p a t i b le  p r o d u c t s .

,u  D isk D o u b le r is  a  tr a d e m a r k  o f  M o d u la r  S y s te m s

M o d u la r  S y s t e m s _______
P.O. B o x IB A  O ra d e ll, N J  0 7 6 4 9  
2 0 1 - 2 6 2 - 0 0 9 3

$ 75.00 
$ 20.00

45.00

45.00
65.00

$ 14.95

99.95
84.95

Z-FO R TH  IN  ROM by Tom  Z im m e r
5 to  10 t im e s  fa s te r th a n  B a s ic . O nce  you  use  it ,  y o u 'l l  never go  b a c k  to  BASIC ! 
s o u rc e  l is t in g  add
OSI FIG -FO RTH True f ig  FO RTH m o de l fo r  0S65D  w ith  f ig  e d ito r  n am e d  fi le s , s tr in g  
p a cka g e  &  m uch  m ore

T IN Y  P A S C A L O pera tes in  fig -FO R TH , an  e x c e p tio n a l va lu e  w hen  p u rch a se d  w ith  fo rth .
T IN Y  P A S C A L & d o c u m e n ta tio n  
FO R TH  &  T IN Y  PASCAL
S PAC E IN VAD ER S 100%  m a c h in e  co de  fo r a ll s y s te m s  w ith  64 ch r. v ideo . F u ll c o lo r  & sound  
o n  C 2, 4P & 8P sys te m s. The fa s te s t a rc a d e  p rog ram  ava ila b le .

P R O G R A M M A B LE  CHAR AC TER  G ENERATOR
U se O S I's  g ra p h ic s  o r  m ake  a c o m p le te  se t o f  y o u r o w n ! E asy to  use, co m e s  as a k it.
2 M hz. boards

P R O G R A M M A B LE  SO U N D  BOARD
C o m p le te  sound  sys te m  fe a tu r in g  th e  AY-3-8910 so un d  c h ip . B are  b oa rd s  ava ila b le .

32/64 CHAR AC TER  VIDEO M O D IF IC A TIO N
O ld e s t a nd  m o s t p o p u la r v id e o  m od. T rue 32  ch r. C 1P, o r 32/64 c h r. C 4P  v id e o  d isp la y .
A ls o  a dd s  m any  o th e r o p tio n s .

R O M S !!!
A u g m e n t V id e o  M od w ith  o u r R om s. F u ll sc re en  e d itin g , p r in t a t s e le c ta b le  s c ro ll,  d is k  s u p p o rt and  m any  m ore  
fe a tu re s . B a s ic  4  &  M o n ito r  » * * .9 5
B a s ic 3  |  ’ 8.95
A ll 3  fo r  $ 59 95
65D  D IS A S S E M B LY  M A N U A L , b y  S o ftw a re  C o n s u lta n ts . F irs t C la s s  th ro u g h o u t.
A  m u s t fo r  any  65D  user. $  2b.9b

N U M E R O U S  BASIC  PROGRAM S, U T IL IT Y  PR O G R AM S A N D  G AM ES A LO N G  W ITH H A R D W A R E  PROJECTS. ALL  
PRICES A R E  U  S  FUNDS. S e n d  lo r  o u r  $1.50 c a ta lo g u e  w ith  fre e  p ro g ra m  (h a rd co p y) M e m ory  M ap  a n d  A u to  Load  
R outine .

$109.95

$ 74.95 
$29.95

$  39.95

VISA

3 3 3 6  A v o n d a le  C o u r t
W in d s o r ,  O n t a r io .  C a n a d a  N 9 E  1 X 6
(5 1 9 ) 9 6 9 -2 6 0 0

3 4 8 6  C o u n t r y s id e  C ir c le
P o n t ia c  T o w n s h ip ,  M ic h ig a n  4 8 0 5 7
(3131 3 7 3 -0 4 6 8
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INOW TWO LOCATIONS
SAVE TIME* SAVE SHIPPING

A  Computers 
ATARI f a P M lf c

800„ s679V V W T M  v
4 1 0  R e c o r d e r $ 7 6 .0 0

8 1 0  D is c  D r iv e $ 449 .00

8 2 2  P r in te r $ 229 .00
8 2 5  P r im e r $ 6 2 9  0 0
8 3 0  M o d e m $ 1 5 9  0 0

8 2 0  P r in te r $ 2 6 9 .0 0

8 5 0  In t e r la c e $ 1 6 9 .0 0

N e w  D O S  2  S y s te m $ 2 1  00

C X 3 0  P a d d le $ 1 8 0 0
C X 4 0  J o y  S t i c k $ 1 8  0 0
C X 8 5 3  1 6 K  R A M $ 8 9  0 0
M ic r o t e k  1 6 K  R A M $ 7 5 0 0
M ic r o t e k  3 2 K  R A M $ 1 5 9 .0 0
R a m c ra m  ( 1 2 8 K ) ............................................................. $ 5 3 9 .0 0
One year extended warranty.......................... . . $50.00

ATARI 400
16K___$329
32K.. . .  $478 
48K.. . .  $555

ATARI SOFTWARE
C X 4 0 4  W o r d  P r o c e s s o r  $ 1 1 9  00
C X 4 0 5  P IL O T  ( e d u c a t io n a l ) ...........................................  $ 1 0 5 .0 0
C X 4 1 3  M ic r o s o f t  B a s ic  S 6 8  00
C X 4 1 0 1  I n v i t a t io n  T o  P r o g r a m in g  I $ 1 7  00
C X 4 1 0 2  K in g d o m  $ 1 3 0 0
C X 4 1 0 3  S t a t i s t i c s  $ 1 7  0 0
C X 4  104 M ia lm g  L is t  $ 1 7 0 0
C X 4 1 0 5  B la c k ia c k  $ 1 3 0 0
C X 4 1 0 6  I n v i t a t io n  t o  P r o g r a m in g  2  $ 2 0  00
C X 4 1 0 7  B io r y t h m  $ 1 3 0 0
C X 4 1 0 8  H a n g m a n  $ 1 3 0 0
C X 4 1 0 9  G r a p h  I t  $ 1 7  0 0
C X 4 1 10  T o u c h  T y p in g  $ 2 0 .0 0
C X 4 1 12  S la t e s  &  C a p i t a ls  $ 1 3 .0 0
C X 4 1 U  E u r o p e a n  C o u n t r ie s  &  C a p i t a ls  $ 1 3 .0 0
C X 4 1 1 5  M o r tg a g e  &  L o a n  A n a ly s is  $ 1 3  00
C X 4 1 16  P e r s o n a l  F i ln e s s  P r o g r a m  $ 5 9  0 0
C X 4 1 1 7  I n v i la t io n  T o  P r o g r a m in g  3  $ 2 0  0 0
C X 4 1 1 8 - 2 0 C o n v e r s a t io n a l  L a n g u a g e s le a  I $ 4 5 0 0  
C X 4 1 2 1  E n e r g y  C z a r  $ 1 3  0 0
C X L 4 0 0 1  E d u c a t io n a l  M a s t e i  $ 2 1 .0 0
C X 6 0 0 1  17 T a lk  8  T e a c h  S e n e s  ( e a  I $ 2 3  0 0
C X 8 1 0 6  B o n d  A n a ly s is  $ 2 0  0 0
C X 8 1 0 7  S to c k  A n a ly s is  $ 2 0 .0 0
C X 8 1 0 1  S to c k  C h a r t in g  $ 2 0  0 0
C X L 4 0 0 2  B a s ic  C o m p u t in g  L a n g u a g e  $ 4 6  0 0
C X L 4 0 0 3  A s s e m b le r  E d i t o r  $ 4 6  0 0
C X L 4 0 0 4  B a s k e t b a l l  $ 2 4  0 0
C X L 4 0 0 5  V id e o  E a s e l * 2 4  0 0
C X L 4 0 0 6  S u p e r  B r e a k o u t  $ 3 0  0 0
C X L 4 0 0 7  M u s ic  C o m p o s e '  $ 4 5 .0 0
C X L 4 0 0 8  S P A C E  IN V A D E R S ..............................................  $ 3 2 -0 0
C X L 4 0 0 9  C h e s s  $ 3 0  0 0
C X L 4 0 1 0  3 -D  T ic - T a c - T o e  $ 2 4  00
C L S 4 0 1 1  S T A R  R A ID E R S  * 3 9  00
C X L 4 0 1 2  M IS S L E  C O M M A N D  $ 3 2  0 0
C X L 4 0 1 3  A S T E R O ID S  S 3 2  0 0
C X L 4 0 1 5  T e le L in k  $ 2 0  00

V s i c a l c  5 ' i n  2 5
L e t t e r  P e r fe c t  ( W o r d  P r o c e s s o r )  $ 1 0 9 .0 0
S o u r c e  $ 8 9 .0 0
C X 4 8 1  T h e  E n t e r t a in e r ...................................................... $ 7 5 .0 0
C X 4 8 2  T h e  E d u c a t o r ........................................................  $ 1 3 0 .0 0
C X 4 8 3  T h e  P r o g r a m m e r .....................................................  $ 5 4 .0 0
C X  4 8 4  T h e  C o m m u n ic a t o r .........................................  $ 3 2 9 .0 0

Texas Instruments

TI-99/4A $359
P M P  1 6 0 0  T e le p h o n e  C o u p le r  $ 1 6 9  00
P H P  1 7 0 0  R S -2 3 2  A c c e s s o r ie s  In t e r la c e  $ 1 6 9 .0 0
P H P  1 8 0 0  D is k  D r iv e  C o n t r o l le r  $ 2 3 9 .0 0
P H P  1 8 5 0  D is k  M e m o r y  D r iv e  $ 3 8 9 .0 0
P H P  2 2 0 0  M e m o r y  E x p a n s io n  (3 2 K  R A M ) $ 3 1 9 .0 0
P H A  2 1 0 0  R  F  M o d u la to r  $ 4 3  00
P H P  1 1 0 0  W ir e d  R e m o te  C o n t r o l le r s ( P a ir )  $31 00
3 2 K  E x p a n s io n ...................................................... ................ $ 3 2 9 .0 0
P H P  P r in te r  S o lid  S t a t e ................................................... $ 3 1 9 .0 0

CALL FOR SOFTWARE 
SELECTION AND PRICES

XEROX 820
X e ro x  8 2 0

System I 5 W ......................................................................$ 2 4 5 0 .0 0
S y s te m  II 8 " .....................................................................  $ 2 9 5 0 .0 0
C P M  5 ’/ . " ................................................................................$169 .0 0
W o rd  P r o c e s s in g .................................................................$429 .0 0
S u p e r  C a l c .............. ..........................................................  $ 2 6 9 .0 0

CALL FOR MORE INFORMATION

PRINTERS

C e n t r o n ic s  739-1 ...................................................................... $ 6 49 .00
D ia b lo  6 3 0  S p e c ia l ..........................................................  $1799 .00
E p s o n

M X 7 0 ..........................................................................................$ 3 59 .00
M X 8 0 ..........................................................................................$ 4 69 .00
M X 8 0 F T  ..........................................................................................C a ll
M X 1 0 0 ...............................................................................................C a ll

N E C
8 0 2 3 ............................................................................................ $ 6 39 .00
7 7 3 0  ....................................................................................................C a ll
7 7 2 0  ....................................................................................................C a ll
7 7 1 0 ....................................................................................................C a ll

O k id a ta
8 2 A  ...........................................................................................$499 .0 0
8 3 A .........................................................................................$ 7 6 9  00
8 4 ..............................................................................................$1129 .00

C ito h  S ta r w r ite r
2 5  C P S - P ............................................................................ $ 1 3 2 9 .0 0
4 5  C P S  P .............................................................................$ 1 6 9 9 .0 0

P a p e r T ig e r
4 4 5 G .........................................................................................$699 .0 0
4 60G  .........................................................................................$ 899 .0 0
5 6 0 G ...................................................................................... $ 1 1 2 9 .0 0

T a lle y
8 0 24 -7  .................................................................................... $ 1 3 9 9 .0 0
8 0 2 4 .L .................................................................................... $ 1 6 2 9 .0 0

Terminals
T e le v id e o

9 1 0 ................................................................................................$ 5 7 9 .0 0
9 1 2 C ...........................................................................................$ 6 9 9 .0 0
9 2 0 C ...........................................................................................$ 7 4 9 .0 0
9 5 0 ................................................................................................$ 9 3 9 .0 0

C a ll f o r  c o m p u te r s
Z e n ith  Z 1 9 ......................................................................................$ 7 4 9 .0 0
A d d s  ................................................................................................$ 5 4 9 .0 0

Modems
N o v a t io n  A u t o ............................................................ ....  $ 2 3 9 .0 0

D  C a t ................................................................................... $ 1 6 9 .0 0
C a t ................................................................................... $ 1 5 9 .0 0

H a y e s
S m a r t  ........................................................................................ $ 2 3 9 .0 0

HOW TO ORDER: P h o n e  o r d e r s  in v i te d  o r  s e n d  c h e c k  o r  m o n e y  o r d e r  a n d  re c e iv e  f r e e  s h ip p in g  in  th e  c o n t in e n ta l  U n ite d  S ta te s .  P A  a n d  N E V . a d d  s a le s  ta x .

computer mail order west 
800-648-3351

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



TO SAVE YOU MORE!
COSTS • SAVE SALES TAX

H E W L E T T
P A C K A R D

HP*85 s1999
60 C o lu m n  P r i n t e r .............................................................. $ 7 9 9 .0 0
N E W 1 H P - 1 2 5  $2 9 9 9 .0 0
H P -8 3  $ 1 6 9 9 .0 0
H P -8 5  1 6 K  M e m o r y  M o d u le  $ 2 4 9  00
5 ’ . '  D u a l M a s te r  D is c  D r iv e  $ 2 1 2 9 .0 0
G ra p h ic s  P lo t t e r  I7 2 2 5 B )  $ 2 0 7 9  00

NOW IN STOCK!
The new HP41CV Calculator

$259
41 C ...................................................................................................$ 1 8 9 .0 0
11 C ...................................................................................................$ 1 1 9 .0 0
1 2 C ...................................................................................................$ 1 2 9 0 0
34 C ...................................................................................................$ 1 1 7 .0 0
3 8 C ...................................................................................................$ 1 1 9 0 0
H P -41  P r in t e r ............................................................................. $ 3 4 0 .0 0
C a rd  R e a d e r ............................................................................. $ 1 6 4 .0 0
O p t ic a l W a n d .............................................................................$ 9 9 .0 0

HPIL CALCULATOR PERIPHERALS
IL M o d u a l .................................................................................  $ 1 0 4 .0 0
D ig ita l C a s s e t t e ....................................................................... $ 4 49 .00
P r in te r /P lo t te r ................................  ..................................... $ 4 1 9 .0 0

CALL FOR SOFTWARE INFORMATION

Monitors
A m dex 12”  B & W .......................................................................S 149 .00

1 2 " G r e e n ......................................................................... $169 .0 0
13 ' C o l o r ........................................................................... $ 3 4 9 .0 0

S anyo 1 2 "  B S W ...................................................................... $ 2 5 9 .0 0
1 2 " G r e e n .........................................................................$269 .0 0
1 3 " C o l o r ........................................................................... $449 .0 0

Tl 1 0 "  C o l o r ................................................................................ $349 .0 0

Electronics
Pioneer L a z e r  D i s k ................................................................... $ 5 99 .00
BSR X -10 S y s te m s

PK 5 0 0 ........................................................................................ $84 .00
LM  5 0 1 ......................................................................................... $16 .00
A M 6 1 1 ........................................................................................... $ 1 7 .0 0
A M 2 8 6 ........................................................................................... S ' 7 0 0

c o m m o d o re

CBM 8032

s1039

4 0 3 2  .................................................................................................$969 .0 0
4 0 1 6 .................................................................................................$769 .0 0
8 0 9 6  .............................................................................................. $1569 .00
S u p e r  P e t .................................................................................. $ 1 5 9 9 .0 0
2031 ................................................................................................ $ 5 2 9 .0 0
8 0 5 0  ..............................................................................................$ 1 2 9 9 .0 0
4 0 2 2  ..............................................................................................$ 5 9 9  0 0
4040  .............................................................................................  $ 9 49 .00
8 3 0 0  ( L e t te r  Q u a l i t y ) ...................................................... $ 1 7 9 9 .0 0
8 0 2 3  .............................................................................................  $ 7 69 .00
P e t t o  IE E E  C a b le ..................................................................... $ 3 7 .0 0
IE E E  l o  IE E E  C a b l e ..............................................................  $ 4 6 .0 0
T r a c to r  F e e d  t o r  8 3 0 0 ......................................................... $ 2 4 0 .0 0
8 0 1 0  M o d e m .................................. .......................................  $ 2 2 9 .0 0

S O F T W A R E
W o r d P r o 3  P lu s  $ 1 9 9 .0 0
W o r d P r o 4  P lu s  $ 2 9 9 .0 0
C o m m o d o r e  T a x  P a c k a g e  $ 3 9 9  0 0
V is ic a lc  $ 1 4 9  0 0
B P I  G e n e r a l  L e d g e r  $ 3 2 9 .0 0
O Z Z  In f o r m a t io n  S y s te m  $ 2 8 9 .0 0
D o w  J o n e s  P o r l t o i io  $ 1 2 9  00
P a s c a l $ 2 3 9  00
L e g a l  T im e  A c c o u n t in g  $ 4 4 9  0 0
W o r d  C r a l t  8 0  $ 2 8 9  0 0
P o w e r  $ 7 9 .0 0
S o c k e t - 2 .M e  $ 2 0  0 0
J m s a m  $ C a il
M A G IS  $  C a l l
T h e  M a n a g e r ...............................................................................$ 2 0 9 .0 0
S o t t r o m ...........................................................................................$ 1 2 9 .0 0
R e a l E s ta te  P a c k a g e ........................................................  $ 7 9 9 .0 0
B P I I n v e n to r y  C o n t r o l ........................................................ $ 3 1 9 .0 0
B P I J o b  C o s t in g .................................................................... $ 3 1 9 .0 0
B P I P a y r o l l .............................................................................. $ 3 1 9 .0 0

VIC 20 
$259

COMPLETE
V ic  6  P a c k  P ro g ra m  
V IC 1 5 3 0  C o m m o d o r e  O a ta s s e t te  
V IC '1 5 4 0  D is k  D r iv e  
V IC 1 5 1 5  V IC  G r a p h ic  P r in te r  
V IC 1 2 1 0 3 K  M e m o r y  E x p a n d e r  
V IC  1 1 1 0 8 K  M e m o r y  E x p a n d e r  
V IC  1011 R S 2 3 2 C  T e r m in a l I n t e r la c e  
V I C I 112 V IC  IE E E  4 8 8  In t e r la c e  
V IC  1211  V IC  2 0  S u p e r  E x p a n d e r

V IC 1 2 1 2  P r o g r a m m e r s  A id  C a r t r id g e  
V IC 1 2 1 3  V IC M O N  M a c h in e  L a n g u a g e  M o n ito r  

$ 4 4 .0 0  V IC 1 9 0 1  V IC  A V E N G E R S
$ 6 9 .0 0  V IC 1 9 0 4  S U P E R S L O T

$ 4 9 9 .0 0  V IC 1 9 0 6  S U P E R  A L IE N
$ 3 3 9 .0 0  V IC 1 9 0 7  S U P E R  L A N D E R
$ 3 2  0 0  V IC 1 9 0 8  D R A W  P O K E R
$ 5 3  0 0  V IC  1 9 0 9  M ID N IG H T  D R IV E  
$ 4 3  0 0  V T 1 0 6 A  R e c r e a t io n  P a c k  A  
$ 8 6  0 0  V T 1 0 7 A  H o m e  C a lc u la t io n  P a c k  A  
$ 5 3  0 0  V T 164  P ro g ra m m a b le  C h a ra c te r /G ra m e g ra p h ic s

V T 2 3 2  V IC T e rm  I T e r m in a l  E m u la to r

$ 4 5  00  
$ 4 5 .0 0  
$ 2 3  00  
$ 2 3 0 0  
$ 1 9 0 0  
$ 2 3  00  
$ 2 3  0 0  
$ 2 3 .0 0  
$ 4 4  0 0  
$ 4 4  0 0  
$12.00 

$ 9  0 0

New VIC Software
H o u s e h o ld  F in a n c e .............................................................. $ 2 7 .0 0
V IC  G a m e s .................................................................................  $ 1 9 .0 0
V IC  H o m e  I n v e n t o r y .............................................................. $ 1 3 .0 0
V IC  R e c /E d  I t ................................................................................. $ 1 3 .0 0
I S A M .............................................................................................  $ 7 9 .0 0
G e n e ra l L e d g e r ....................................................................  $ 2 2 9 .0 0
A c c o u n ts  R e c e iv a b le ........................................................$ 2 2 9 .0 0
I n v e n t o r y ..................................................................................  $229 .0 0

T e r m in a l ...................
U n  W o r d ......................
G r a f ix  M e n a g e r ie .
V IC  P IC S  .................
T ic k e r  T a p e ...............
B a n n e r  H e a d l in e r  . 
R S  2 3 2  ........................

$1 3 .0 0
$ 1 3 .0 0
$11.00
$ 1 5 .0 0
$ 1 3 .0 0
$ 1 3 .0 0
$ 3 9 .0 0

A b o v e  a re  c a s h  p r ic e s ,  a d d  3 %  to r  M a s te r  C a rd  a n d  V is a  p u rc h a s e s .

computer mail order east 
800-233-8950

IN PA. CALL (717) 327-9575
501 E. THIRD ST., WILLIAMSPORT, PA 17701



SATURN SYSTEM S 32K  RAM BOARD FOR A PPLE
32K of buffered read/write m em ory on a plug-in card

C o m p a t ib le  w i t h :  A pple il®. A pple ll +® . Mic rosoft’s  Z80 Softcard ® . DOS
3.2 . D O S3 .3 . INTEGER Basic® . Applesoft® . PASCAL. 
FORTRAN. LISA®. P ersonal S o ftw a re ’s  VISICALC®

S o f t w a r e  i n c l u d e d :  i. Reloc ation o f DOS into SATURN 32K  board
(reco v ers  appp roxim atelv  lOK o f m ain board 
RAM).

2 . Utility pac k ag e  for sav in g  and loading 
Applesoft® and INTEGER® p rog ram s and 
data on the 32K RAM board ; ov erlay in g , 
chain ing.

3 . PSEUDO-DISK: M odifies DOS 3 .3  to allow  u se  
o f SATURN 3 2 K RAM board(s) like another 
disk drive.

C O M P R E H E N S IV E  DOCUM ENTATION • 1 Y E A R  W A R R A N TY

_____________ A LL FO R  ONLY $ 2 3 9 .0 0 _____________

N E W !
M E M O R Y  E X P A N S IO N  S Y S T E M  F O R  V IS IC A L C ®

Now you  ca n  exp an d  the- m em ory  av ailab le  to P ersonal S o ftw a re ’s  16 se c to r  
VISICALC® u sing  the SATURN 32K RAM BOARD!
W ith  VC-EXPA N D ™  an d  o n e  o r  m o re  SA TU RN  32K  RAM B O A R D S th e  
m em ory  available1 to  VISICALC® is in creased  from  18K to:

50K  with I SATURN 32K BOARD 
8 2 K with 2  SATURN 32K BOARDS

V C-EXPA N D  s u p p lie d  o n  16 s e c to r  d isk

ONLY $ 1 0 0 .0 0

& \s y s 7 s v e s »

SA T U R N  S Y S T E M S . INC.
P .O . B O X  8 0 5 0  •  A N N  A R B O R . M I 4 8 1 0 7  •  (3 1 3 )6 6 5 -6 4 1 6
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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

T h is short, m achine language utility  
frees C 1P owners from the drudgery of 
typing line num bers and doubles as a 
fast line deleter.

W hen the A utonum ber (AN) pro
gram (listing 1) is patched into  Cursor 
Control, a num ber can be called up by 
hitting the LINE FEED key. A num ber 
will appear on the screen, indented one 
space and follow ed by a space, ju st as 
line num bers appear w hen they are 
LISTed. O nly the num ber is stored in 
the buffer; this lets you use the lim ited 
buffer length to the fu llest. By h itting 
the LINE FEED and RETURN  keys al
ternately, you can delete lines quickly.

T h e  counter for the Autonum ber is 
located in $F1, F2 (decimal 241 and 
242). It can be set directly w ith POKEs, 
or zeroed by doing a warm  start. T he 
counter can also be zeroed by POKEing 
$2 0 6  (decim al 518) to zero.

Autonum ber is patched into  the 
C u rsor C o n tro l by se ttin g  C C 's  
PATCH jump to the starting address of 
Autonumber:

Change $1E 10 ($12) to $22 
$ 1E 11 ($1E) to $02

T he line increm ent can be altered by 
changing location $024C  (decimal 588).

T he AN uses a BASIC-in-ROM  sub
routine whose normal function is print
ing line num bers for the LIST routine 
and EEROR IN X X X X  messages. T h is 
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. T he space after 
the line num ber is printed by another 
BASIC-in-ROM  routine.

T he AN program can be relocated, 
but $1E10 and $ 1E11 m ust point to the 
new starting address. If you've re
located the Cursor Control program, 
adjust A N 's JM P $1E 12 accordingly.

Because of m em ory space lim ita 
tions, I was not able to m ake the C ur
sor Control as modular as I would have 
liked. Several useful routines are im 
possible to access directly from BASIC. 
Also, I noticed that I seldom used the 
window feature because the windows 
are hard to set. T he follow ing routines 
(lis tin g  2) shou ld  co rre c t th e se  
weaknesses.

First, I designed the USR GO  
routine to m ake m achine language 
subroutines easier to access. T h is 
routine elim inates the need to POKE 
different U SR  vectors when m ultiple 
m achine language routines are called in 
a BASIC program. T he vector ($11-12) 
only needs to be set once, to the start of 
the U SR GO  routine. W hen you call a 
m achine language subroutine, type 
X-U SR (D D D D D ). T he D 's  represent 
the decim al address of the subroutine. 
You can use a number, variable, or 
even an expression inside the paren
theses. For exam ple, (2 *256  + 6 * 1 6  + 4) 
would be accepted. T o  set USR GO , 
POKE 11,100:P O K E 12,2 .

U SR G O  also allow s five special 
subroutines to be called w ith  a single 
digit (1-5). USR G O  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), U SR  G O  selects one of 
the five routines. If the num ber is not 
1-5, a "fu n ctio n  error” message is 
printed. W ith  a litt le  exam ination of 
the U SR G O  logic you can add over 200 
of your own often-used subroutines. 
H ere's a h in t: $B 408 returns w ith  the 
low byte o f the address in the Y 
register.

N ow  th a t  m u lt ip le  m a c h in e  
language routines are easy to access, 
i t ’s possible to tap three useful Cursor 
C ontrol subroutines:

ESC - Sw itch  windows (1)
RU B - Erase current window (2)
H O M  - Home cursor (3)

There is also a PRIN A T function 
that m oves the cursor location  to any 
address in screen memory:

PRINAT - Print at (4)

T he com m and form at is X =  USR(4) 
offset. T h e  offset should be 1-1000 and 
can be expressed as a num ber, variable, 
or form ula. T he offset is added to 
$D 000  (upper left corner o f the screen) 
and the cursor is moved to that loca
tion . A handy way to set cursor loca
tion  is X = U SR (4)A *32+  B.

T o  m ake window setting easier, I 
developed:

W INSET - Set window boundaries (5)

T h e  co m m a n d  fo rm a t is  X  = 
U SR(5)top boundary, bottom  boun
dary. T he boundaries are expressed as 
line num bers: 1 = top to 32  = bottom .
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See figure 2 in the Cursor Control arti
cle  for a  m ap of the window lines. A 
typical com m and would be: X = 
U SR (5)24 ,30 . T h is com m and would set 
the alternate window to the bottom  
quarter of the screen. T o  use the w in
dow, call the ESC routine: X  = U SR (l).

C LR  Subroutine

N otice that PRINAT uses one 
variable to the right of the USR paren
theses, w hile W IN SET uses tw o. CLR 
allow s the use of a com m and form : X 
= USR(A|,B,C for both  routines. CLR 
finds the end of the statem ent, either 
colon or null, and sets the parser 
pointer ($C 3,C 4) past the end of the 
line. O therw ise, BASIC would print an 
error message.

After trying out the Autonum ber 
Plus, you may w ish to relocate it  to 
leave the b lock o f RAM at $0222  free. 
Cursor control could be moved down 
one or tw o pages and the AN relocated 
to the top o f m em ory. Cursor Control 
w ill protect them  from  being overw rit
ten. W arm start vector $0001 and $0002 
would have to be adjusted, o f course.

O nce again, I invite persons inter
ested in C C  or BASIC-in-ROM  to drop 
m e a line. I would particularly like  to 
com plim ent the O SI Users Group- 
N orthw est on their RO M  BASIC m em 
ory map. Also, I thank A. Penaloza for 
his article  in the August issue of 
PEEK(65) that made it possible to adapt 
the C u rsor C ontro l to C 2P /C 4P  
com puters.

Listing 1

iAUTONUMBER FOR CC 
C0UNTL=$F1 
C0UNTH=*F2 

F L A G = *2 0 6  
*=*222

0222 C90A AUT0NM CMP # *A .L IN E  FEED KEY?
0224 D03B BNE QUIT .N O . BACK TO CC
0 22 6 A 900 LBA #0
0228 A E 0602 LDX FLAG »FLA G =0 ?
022B D004 BNE ZERO iN O . DO N 'T
022D 85F 1 STA COUNTL .R ESET COUNIER
022F 8 5F 2 STA COUNTH
0231 8 D 0 6 0 2 ZERO STA FLAG
0234 A6F1 LDX COUNTL
0236 A 5F2 LDA COUNTH
0238 2 05 E 6 9 JSR *B 9 3 E SPRINT L IN E  *
023B 20E 0A 3 JSR *A 8 E 0 iPR IN T  SPACE
023E A2FF LDX * *F F
0240 E8 LOOP INX
0241 BD0101 LDA * 1 0 1 . X {GET D IG IT
0244 F 004 BEG INCRMT .BRANCH IF  N ULL
0246 9 51 3 STA * 1 3 . X .D IG IT  IN  BUFFER
0248 D0F6 BNE LOOP
024A .
024A 18 INCRMT CLC iINCREM ENT COUNTER
024B A905 LDA t s
024D 65F1 ADC COUNTL
024F 85F1 STA COUNTL
0251 9 0 0 2 BCC DONE
0253 E6F2 INC COUNIH
0255 8E 0 60 2 DONE STX FLAG .S E T  FLAG
0258 68 FLA ) PULL BUFFER IN D E X  ( X )
0259 AB TAY 1 FROM STACK AND REPLACE
025A 68 FLA 1’ W ITH D IG IT  COUNT
025B 8A TXA
025C 48 PHA
025D 98 TYA
025E 48 PHA
025F A901 LDA #1 iN O N -P R IN T IN G  CHAR
0261 4C121E Q U IT JMP S 1E 12 .BACK TO CC

CSE MEANS OSI
Custom OSI Software For C1P and C4P

B A S I C  E N H A N C E R i  Renu m b e r e r ,  
A u t o s e q u e n c e r ,  S c r e e n  C o ntrol 

fu n c t i o n s ,  a n d  a t a p e  I / O  s y s t e m  
t h a t  is f a s t e r  a n d  h a s  f i l e n a m e s  

too. C 1 P  &  C ^ P  ..................$ 2 1 . 9 5

A U T O L O A D E R  PL U S i  W h y  w a s t e  time and 
e f f o r t  w i t h  a s l o p p y  m a c h i n e  code 
t a p e  g e n e r a t i o n  p r o g r a m ?  T h i s  one 
w i l l  g i v e  the r e s u l t s  y o u  n e e d  w i t h  
ease. C 1 P  II v e r s i o n s  c o m e  w i t h  a
v i d e o  mod. C 1 P  &  C ^ P  ......... $ 1 0 . 9 5

S E N D  $ 1 . 0 0  F O R  C A T A L O G  TOi

C o m p u t e r  S c i e n c e  E n g i n e e r i n g  
B o x  50 291 H u n t i n g t o n  A v e .
Bo s t o n ,  MA 0 2 1 1 5

W ?

M I C R O - P R O C E S S O R i  W o r d  P r o c e s s i n g  \
s y s t e m  f o r  the C 1 P  II. N o w  do 
r e ports, l e t t e r s  a n d  o t h e r  d o c u m e n t s  
t h a t  n e e d  t h a t  p r o f e s s i o n a l  t o u c h  to 
them. C o d e d  in m a c h i n e  code f o r  m a x i m u m  
e f f i c i e n c y  a n d  m i n i m u m  h a ssle. F o r  C 1 P
II o n l y  .................................. $ ^ . 9 5

O S I / M I C R O S O F T  R O M  L I S TINGi J a m m e d  packed 
w i t h  i m f o r m a t i o n  a n d  l i m i t e d  comments.
S e e  h o w  y o u r  mac h i n e  ticks. T h i s  should 
be t h e  m a c h i n e  c o d e r’s B I B L E .  I n c l u d e s  a 
m a j o r  s u b r o u t i n e  lis t  w i t h  d e s c r i p t i o n s  
1 0 0+ p a g e s  .............................. $ 1 2 . 9 5
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Listing 2

.B A S IC  ACCESS TO 
.CURSOR CONTROL 

CURSOR=*EO 
A L T U IN = *E 6  

P A T C H = tlE O F  
ESCAPE=$1E5C 

H 0M E =*1E 72  
R U BO UT=*1E80 
P C U R S R =*1F14  

F 'R IN T = t 1F1F  
* = $ 0 2 6 4

0264 2 0 0 8 B 4 USRGO JSR $ B 408 .'CONVERT TO 2 -B Y T E  N o,
0267 C 900 CMP #0 ! I S  H I B Y TE =0?
026? F 0 1 0 BEQ ESC .Y E S . TO CC SUBS
026B 6 C 1 1 0 0 JMP ( $ 0 0 1 1 ) JJUMP TO ADDRESS
026E f
026E 201A A 7 CLR JSR *A 7 1 A (F IN D  END OF L IN E
0271 C8 IN Y J PLUS 1
0272 98 TYA
0273 18 CLC .U PD ATE PARSER POINTER
0274 65C 3 ADC $C3
0276 9 0 0 2 BCC CL1
0278 E6C4 IN C $C4
027A 60 CL1 RTS
027B f
027B 88 ESC DEY .S W ITC H  WINDOWS
027C D 005 BNE RUB
027E 48 PHA
027F 48 PHA
0280 4C 601E J h P ESCAPE+4
0283 .
0283 88 RUB DEY .C LE A R  WINDOW
0284 D 005 BNE H0M
0286 48 PHA
0287 48 PHA
0288 4C 841E JMP RUBOUT+4
028B f
028B 88 H0M DEY fHOME CURSOR
028C DO 0 5 BNE PR IN AT
028E 48 PHA
028F 4 8 PHA
0290 4C6F1E JMP HOME-3
0293 i
0293 8 8 PR IN AT DEY .P R IN T  AT
0294 [1016 BNE UINSET
0296 2 0 I F I F JSR PR IN T jE R A S E  CURSOR
0299 20C1AA JSR tA A C l .G E T  OFFSET
029C 200S B 4 JSR » B 408 .CONVERT TO 2 -B Y T E  N o .
029F 8 4E 0 STY CURSOR 5ADD OFFSET TO tDOOO
02A1 18 CLC
02A2 69D 0 ABC ♦ SD0
02A4 85E 1 STA CURS0R+1
02A6 2 0 1 4 1 F JSR PCURSR iP R IN T  CURSOR
02A9 4C 6E 02 JMP CLR (GOTO END OF L IN E
02AC »
02AC 8 8 U IN SET DEY . SET A L T . WINDOW
02AB DO 3 2 BNE ERR
02AF 20C 302 JSR W INGET+3 iG E T  START OF WINDOW
02B2 2 0D 5 0 2 JSR STOR .STORE IT
02B5 20C 002 JSR UINGET .G E T  END OF WINDOW
02B8 A 2 0 2 LDX * 2
02BA 20D S 02 JSR STOR .STORE IT
02BB 4C 6E 02 JMP CLR fT O  END OF L IN E
02C0 f
02C0 2 00 1 A C UINGET JSR *A C 01 .F IN D  COMMA ELSE ERROR
02C3 20C1AA JSR *AAC1 .G ET VALUE
02C6 2005A E JSR *A E 0 5 ; CONVERT TO 2 -B Y T E  ♦
02C9 C6AF DEC ♦AF iM IN U S  1
02CB A 2 0 5 LDX * 5  ! * 6  FOR 2K CONVERSIONS
02CB 06A F U1 ASL *A F .M U L T IP L Y  BY 32
02CF 26AE ROL *AE
02D1 CA DEX
02B2 II0 F 9 BNE U1
02D4 60 RTS
02B5 F
02B5 A5AF ST0R LDA tAF iSTO R E WINDOW VALUES
02D7 9 5E 6 S I A A LTW IN .X
02D9 18 CLC
02DA A9D0 LDA # *D 0
02DC 65A E ADC SAL
02DE 95E 7 STA A L T U IN + 1 .X
02EO 60 RTS
02E1 4C88AE ERR JMP $A E 8 8 . FU N CTIO N  C A LL ERR

JUCftO

PA R A LLEL PRINTER CARD

A  U n iv e r s a l  C e n t r o n ic s  l y p e  p a r a l le l  
p r im e '  b o a r d  c o m p le te  w i t h  c a b le  a n d  
c o n n e c io r  T h is  u n iq u e  b o a r d  a l lo w s  
y o u  l o  tu r n  o n  a n d  o f f  Ih e  h ig h  b i t  s o  

th a t  y o u  c a n  a c c e s s  a d d i t io n a l  fe a tu r e  
m  m a n y  p r in t e r s  U s e  w i t h  E P S O N  
A N A D E X  S T A R W R IT E R . N E C . O K I .  
a n d  o t h e r  w i t h  s ta n d a r d  C e n t r o n ic s  
c o n f ig u r a t io n  $ * ^ 9  0 0

DOUBLE DOS Plus

DOUBLE DOS P lus—a piggyback 
board that p lugs in to  the 
disk contro lle r card so that you 
can sw itch  se lect between 
DOS 3 2 and DOS 3 3

N oth ing  needs to  be so ldered, jus t p lug in and go S ince a ll lou r ROMS are 
used, a ll so ltw are  w ill work, the ROMS til on the  back o l the  board 
a llow ing  lu ll use o l s lo i #7 One set o t ROMS is  powered up  at a tim e

DOUBLE OOS P lus (Bqutres APPLE DOS ROMS $39.00

201 - 8 3 9 - 3 4 7 8

«»**
-4G AIN I A h e a d  o f a l l  o the rs

EHPANOED USER M ANUAL

,R A C K /S E C IO R E O I'O f l

BO o DISK DIAG NO STIC S 

FAST &  M ORE ACCURATE

TMC ULTlMAtJ Nl W AND IMPHOVlU OISK HACK UP SV.H M
N IB B LE S  A W A Y  II se co n d  ed itio n . is  a g r im ily  en ha nce d  anU im  
p ro ved  ve rs io n  o '  o u r  ea rlie r p ro d o c l N IB B LE S  AWAY M any new ana 
e x c it in g  fe a tu res  have been im p lem en te d  m  N IB B LE S  A W A Y  II lo  in 
s u re  S la te  o l  th e  A«i i« li«O alily
O ih e r s im ila r  s ys te m s  o n  ih e  m arke t lo« i.iy  R eg ard le ss  o l p n c e i ca n  I 
b e g in  lo  co m p a re  w ith  a il th e  le a tu re s  b u m  in to  N IB B LE S  A W A Y  II

r n u o u T ^ o  e  awa,la,»10 lo  « "  o a .i.e . ve rs io n s  th ro ug h
u -  .  I  a p p lic a tio n s  lo r  „  m o d e s t cha r.it* >»l Ten 
— *■ * °  COve'  " w u a l .  O iske lle . a n d  P o s ia a e  A  H an d lm q  

in c lu a e  N AM E and SERIAL »  o f O R IG IN A L *

ONLY $ 6 9

Dealer Inquiries Invited. «MS T* SOT** U>-iC AitS

3D Robot Tank F a s t M a c h in e  L a n g u a g e . 3 D  H ires  
A n im a t io n  A rc a d e  g a m e  w i t h  so u n d  
L o o k  o u t  o t  v o u r  tu r re t  a n d  t r y  lo  
b la s t th e  e n e m y  ta n k s  a n d  saucers 

3 D  A n im a t io n  adds to  th e  e f fe c ts  a n d  use o f  th e  gam e p a d d le s  o r |Oystick g iv e  y o u  
c o m m a n d  o f  y o u r  ta n k .  O N L Y  $ 2 9 .9 5

Super PIX H IRES S C R E E N  D U M  P
T h e  S o ftw a re  p a cka g e  th a t w i l l  a l lo w  y o u r  p r in te r  t o  d u m p  pag e  1 o r  pag e  2  o f  th e  
A p p le  H ire s  sc re e n  h o r iz o n ta l ly  o r  v e r t ic a l ly .  U se w i t h  E P S O N '’ ' M X -8 0  w i t h  o r 
w i t h o u t  G R A F T R A X ' R o m s . M X -7 0  O K I  'M ic r o lm e  8 0 .  8 2 . 8 3 . 8 2 A .  8 3 A  
C  IT O H  *  8 5 1 0  a n d  N E C . R e q u ire s  T y m a c  P a ra lle l P r in te r  B o a rd
PPC 1 0 0  M X  8 0  V e rs io n  $ 3 9  a l l  o th e rs  $ 2 4  9 5

THE A PPLE  CARO — T w o  s id e d  1 0 0 %  p la s t i c  r e fe r e n c e  
L o a d e d  w i t h  in fo r m a t io n  o f  in te r e s t  t o  a l l  A p p le  o w n e r s

M1CH0-VARE DIST.INC.— ..-
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PROGRAMMING THE APPLE II 
JUST GOT EASIER!

A

1
■

0

A U N I X - l l k e  D O S  3 .3  C o m p a t ib le  O p e r a t in g  S y s te m  f o r  t h e  A p p le  I I

ANIX 1 . 0  i s  a  T i n y - U N I X  t h a t  i s  c o m p l e t e l y  f i l e  s t r u c t u r e  u p w ard s
N c o m p a t i b l e  w i t h  DOS 3 . 3 .  ANIX i n c o r p o r a t e s  a  h e a l t h y  s u b s e t  o f  U N I X 'S ”

c a p a b i l i t i e s  a n d  a  s u p e r s e t  o f  CP/M 's c a p a b i l i t i e s .  I n  a d d i t i o n  t o  t h e  ANIX

( o p e r a t i n g  s y s t e m ,  L a z e r  p r o v i d e s  o v e r  3 0  u t i l i t y  p r o g r a m s  o n  t h e  ANIX d i s k .  
I n c l u d e d  a r e :  ADU (AN IX d i s k  u t i l i t y ) ,  DUPDSK, EXPUNGE, DREN, STA T, TY P E,
PUTDOS, F R E E 2 , UNDEL, MAKE, S I Z E ,  MON, NOMON, WC (w o rd  c o u n t ) ,  LC ( l i n e

X  c o u n t ) ,  P I E .P A T C H , P R IN T ,  B U ILD , FIN D , BTOT ( b i n a r y  t o  t e x t  c o n v e r s i o n ) ,  I N I T ,
MAKEAUTO, PAG3,  ED, COPY, SETCLK, SETPR TR, SETLOWER, SETINVMODE, T IM E ,  and  
m o r e !  Many o f  t h e  p r o g r a m s  f o u n d  o n  t h e  ANIX d i s k  a r e  s e l l i n g  a l o n e  f o r  
b e t w e e n  $ 3 0  and  $ 6 0 .  A l s o  i n c l u d e d  a r e  t h e  s o u r c e  l i s t i n g s  f o r  s e v e r a l  o f  t h e  
u t i l t i e s .  F o r  a d v a n c e d  m a c h i n e  l a n g u a g e  p r o g r a m m e r s ,  t h e  s o u r c e  l i s t i n g  o f  

U  t h e  e n t i r e  o p e r a t i n g  s y s t e m  i s  a v a i l a b l e  s e p a r a t e l y .  ANIX s u p p o r t s  p o w e r f u l
s c r e e n  e d i t i n g  commands and  w i l l  a u t o m a t i c a l l y  t i m e  a n d  d a t e . s t a m p  f i l e s  s a v e d  
t o  d i s k  ( i f  a  c l o c k  c a r d  i s  i n s t a l l e d ) .  F o r  a  c o m p l e t e  d e s c r i p t i o n  o f  A N I X 's  
c a p a b i l i t i e s ,  c a l l  o r  w r i t e  L a z e r .

ANIX i s  t h e  s t a r t  o f  a  c o m p l e t e  l i n e  o f  s y s t e m  s o f t w a r e  t r p o ls  a v a i l a b l e
f r o m  L a z e r  M i c r o s y s t e m s ,  I n c .  A l l  new l a n g u a g e s  a n d  a p p l i c a t i o n s  p r o g r a m s
a v a i l a b l e  f r o m  L a z e r  w i l l  r u n  u n d e r  t h e  ANIX o p e r a t i n g  s y s t e m .  L a z e r  P a s c a l  
i s  a v a i l a b l e  n o w . O t h e r  l a n g u a g e s  a n d  s y s t e m s  a r e  i n  t h e  w o r k s .  P r o d u c t i v e  
p r o g r a m m e r s  a r e  a l r e a d y  u s i n g  A N IX , a r e  y o u ?

T h e  E le g a n c e  o f  P a s c a l—  T h e  P o w e r  o f  * C *

_  L a z e r  P a s c a l  i s  a  u n i q u e  s y s t e m s  p r o g r a m m in g  l a n g u a g e  f o r  t h e  A p p l e  I I .
3  Q  I t  c o m b i n e s  f e a t u r e s  f o u n d  i n  P a s c a l  and  i s  e x t e n d e d  t o  i n c l u d e  s e v e r a l

“  f e a t u r e s  f o u n d  i n  t h e  " C "  p r o g r a m m in g  l a n g u a g e .  T h e  L a z e r  P a s c a l  c o m p i l e r  i s
2  _  v e r y  f a s t  ( 1 5 0 0 - 2 0 0 0  l i n e s / m i n u t e )  m a k i n g  t n e  s y s t e m  v e r y  e a s y  t o  u s e .  No

e l o n g e r  w i l l  t h e  s y s t e m s  p r o g r a m m e r  o r  game p r o g r a m m e r  b e  f o r c e d  t o  u s e
a s s e m b l y  l a n g u a g e ,  L a z e r  P a s c a l  i s  h e r e !s

I* L a z e r  P a s c a l  s u p p o r t s  B Y T E ,  CHAR, BOOLEAN, IN TEGER, LONG, p o i n t e r ,  s t r i n g ,
a r r a y ,  s t a t i c ,  a n d  d y n a m ic  d a t a  t y p e s .  L a z e r  P a s c a l  w a s  c r e a t e d  t o  r e p l a c e  
6 5 0 2  m a c h i n e  l a n g u a g e  a s  t h e  c h o i c e  o f  s y s t e m s  and  gam e p r o g r a m m e r s .  I n c l u d e d  

9  w i t h  L a z e r  P a s c a l  a r e  s e v e r a l  s a m p l e  p r o g r a m s  d e m o n s t r a t i n g  t h e  u s e  o f  L a z e r
M P a s c a l  i n c l u d i n g :  A N I X . P ,  TST P A R M S .P ,  LINECOUNT.P, WORDCOUNT.P, CHARCNT.P,

I EXPAND.P , C O M PR ESS.P , C R Y P T .P ,  a n d  T R A N S L IT .P .  B e t t e r  y e t ,  t h e  s o u r c e
l i s t i n g s  f o r  t h e  c o m p i l e r ,  P - c o d e  i n t e r p r e t e r ,  a n d  o t h e r  u t i l i t i e s  a r e  
i n c l u d e d .

A  H ig h - P o w e r e d  6 5 0 2  D is a s s e m b le r  f o r  t h e  A p p le  I I

D ISASM /65 p r o d u c e s  a  6 5 0 2  a s s e m b l y  l a n g u a g e  s o u r c e  l i s t i n g  f r o m  m a c h i n e
A c o d e  a n d  a  s e t  o f  i n p u t  co m m a n d s.  O n ly  DISASM /65 s u p p o r t s  a l l  t h e  com m on ly

u s e d  d a t a  t y p e s  f o u n d  i n  m a c h i n e  l a n g u a g e  p r o g r a m s .  We u s e d  D ISA SM /65 t o

S d i s a s s e m b l e  DOS 3 . 3  f o r  o u r  p o p u l a r  DOSOURCE 3 . 3  p r o d u c t —  t h a t  s h o u l d
d e s c r i b e  D I S A S M / 6 5 's  p o w e r !  DISASM /65 i s  p r o v i d e d  w i t h  o u r  p o p u l a r  L I S A  V 2 . 5  
a s s e m b l e r .  S e v e r a l  u s e r s ,  h o w e v e r ,  h a v e  r e p o r t e d  c o n s i d e r a b l e  s u c c e s s  u s i n g

M DISASM /65 w i t h  t h e  T o o l k i t  a s s e m b l e r ,  t h e  SC A s s e m b l e r ,  TED , a n d  o t h e r s ;  s o  we
^ ^ r ^ o f f e r i n g ^ D I S A S M / 6 5 ^ e p a r a t e l y ^ £ o i ^ h e s e ^ i s e i ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^

p —S O U R C E  T h e  I n t e r n a l s  o f  t h e  A p p le  P - c o d e  I n t e r p r e t e r  E x p la in e d

p-SOURCE i s  a  t e c h n i c a l  m a n u a l  t h a t  d e s c r i b e s  t h e  i n t e r n a l  o p e r a t i o n  o f  
t h e  A p p l e  P a s c a l  P - c o d e  i n t e r p r e t e r .  I n c l u d e d  a r e  d e s c r i p t i o n s  o f  p r o g r a mmi n g  

* o r  t e c h n i q u e s  u s e d  w i t h i n  t h e  i n t e r p r e t e r ,  h i n t s  on  how t o  s p e e d  up  t h e
A p p le  P a s c a l  i n t e r p r e t e r ,  a d d . y o u r  own r o u t i n e s  t o  i t ,  a n d  i n c o r p o r a t e  h a r d w a r e  f l o a t i n g  
u s e r s  p o i n t .  p-SOURCE i s  a b s o l u t e l y  e s s e n t i a l  t o  t h e  P a s c a l  p r o g r a m m e r .  .

<

A N IX , L a z e r  P a s c a l ,  p-SOURCE a n d  DISASM /65 w e r e  a l l  w r i t t e n  b y  R an d y  H y d e ,  
t h e  a u t h o r  o f  "U SIN G  6 5 0 2  ASSEMBLY LANGUAGE", L I S A , . SPEED/ASM, DOSOURCE 3 . 3 ,  
a n d  o t h e r  f i n e  s o f t w a r e  p r o d u c t s .  A d d i t i o n a l  i n f o r m a t i o n  o n  L a z e r  s  s o f t w a r e  
p r o d u c t s  c a n  b e  o b t a i n e d  b y  c a l l i n g  o r  w r i t i n g  L a z e r  M i c r o s y s t e m s ,  I n c .

L a z e r  S o f t w a r e  P r o d u c t s :

A N IX :  $ 4 9 . 9 5
LAZER PASCAL: $ 3 9 . 9 5
D IS A S M / 6 5 :  § 2 9 . 9 5
p-SOURCE ( b o o k ) :  $ 1 9 . 9 5

U N IX " B e l l  L a b s .
CP/M”  D i g i t a l  R e s e a r c h ,  I n c .

O t h e r  F i n e  L a z e r  P r o d u c t s :

L o w e r  C a s e  + P l u s  I I  : $ 2 9 . 9 5  
L o w e r  C a s e  + P l u s  : $ 6 4 . 9 5  
K e y b o a r d  + P l u s  : $ 9 9 . 9 5
C h a r a c t e r  S e t  + P l u s  :  $ 2 4 . 9 5

APPLE I I ”  A p p l e  C o m p u t e r ,  I n c .  
A N IX”  L a z e r  M i c r o s y s t e m s ,  I n c .

C o ro n a , C A  9 1 7 2 0 /  
( 7 1 4 ) 7 3 5 - 1 0 4 1  /
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The Single Life
By Brad Rinehart

Two years ago, Hudson D igital Elec
tronics Inc. (HDE] decided to add an 
improved BASIC interpreter to their ex
panding line of developm ent software. I 
was able to w itness the creation o f this 
interpreter, H D E D isk  BASIC. Here's 
the inside story.

HDE designed their BASIC primarily 
for demanding industrial users, such as 
General E lectric. Therefore, a  com pre
hensive, sophisticated package was a 
necessity. However, since m any hobby
ists, businessm en, and professionals 
use HDE products, the new BASIC also 
had to be easy-to-use.

HDE w isely chose M icrosoft's  pop
ular BASIC as the foundation for its 
new D isk  BASIC. In the beginning 
there were the standard reserved words: 
PRINT, IN PU T, TAN, POKE, e tc ., and 
only a few, very lim ited , d isk com 
mands. Today there are 127 reserved 
words, three types of disk files, and 
several library functions. Q uite  a piece 
of software!

T h e  follow ing exam ple dem on
strates the use of ERL and ERN to deter
m ine that an O U T  OF DATA error oc
curred during the READing of the data 
statem ents in to  the string variables.

10 ON ERROR GOTO 100 
20 READ AS, B$, C$
30 DATA THESE, ARE, STRINGS 
40 END

100 IF ERN = 4 AND ERL =
20 THEN RESTORE: RESUME 

110 PRINT "ERROR NUMBER” ; 
ERN; “ OCCURRED IN LINE"; 
ERLSTOP

Note that the use of ERL allow s you to 
clarify not only the type of error, but 
also in  w hich line it  occurred.

H D E D isk  BASIC also provides you 
w ith a line editor sim ilar to the one 
found in H D E 's TE D  (TE xt eDitor). 
T h is  feature alone w ill save many 
hours of program developm ent tim e on 
the screen.

T he editor functions include:

APP allow s you to append or add 
statem ents or com m ents to the end of 
one or more lines.

A U TO  provides autom atic line 
num bering. You may specify the line 
num ber to start w ith, as well as the line 
increm ent value (1-10).

CO PY lets you copy one line to  one 
or m ore new or existing lines. If the 
target line (the one being copied to) 
already exists, the entire line w ill be 
replaced w ith the source line.

DEL deletes from line to line. You 
m ay also specify DEL REM w hich w ill 
delete all the REM or rem ark state
m ents from  the program and leave the 
rest of the program untouched.

E D IT  in HDE D isk  BASIC is alm ost 
identical to the ED T statem ent in TE D . 
By specifying the line to edit, (i.e. 
ED IT 200), you may insert, delete, or 
m odify characters w ithin the line.

FIND lets you find or locate reserved 
words or statements w ithin the program.

M O VE is  sim ilar to CO PY, except 
that the source line is  removed from 
the text. For exam ple, M OVE 100 200 
w ill cause line 100 to be removed from 
the text and placed at line 200.

RENUM provides for renum bering 
of the program. It autom atically  adjusts 
all G O TO  and G O SU B references to 
renumbered lines. You may specify the 
line to  start w ith, the lin e  num ber in
crem ent value, the num ber to assign to 
the first line, and the last line to 
renum ber. T h is  is an extrem ely useful 
function.

S E T  allow s you to change a group of 
characters or words anywhere it  occurs 
w ithin  the program. BA SIC 's SE T  com 
mand will display the line before making 
the change. You then have the ability  
to invoke the autom atic change, or 
abort the change in individual lines or 
string occurrences.

You w ill appreciate these powerful 
edit functions. Instead of having to list 
programs or search for a particular 
statem ent, you can execute the FIND 
com m and and BASIC w ill display all 
lines containing the requested state
m ent. And if you've ever spent hours 
removing the rem ark statem ents from 
the runtim e version of a program, 
y ou 'll especially appreciate the DEL 
REM function.

W hen com paring one m achine w ith 
another, keep in mind that H D E 's edit 
functions are an integral part of the in
terpreter, not an add-on package or one 
that m ust be 'hooked' or 'lin ked ' into 
the interpreter by the user. W hen you 
buy the softw are, you get the editor!

M odular or single board system s 
allow  you to interface m ore than one 
type of term inal to the system . T h is 
ability provides a great deal of flexibility 
for the system  designer, but i t  also 
presents interesting problem s to the 
softw are engineer. For exam ple, m any 
term inals recognize the escape (ESC) 
character as a 'lead in ' character for 
control sequences (clear screen, posi
tion cursor, e tc .). S till others may use 
control characters, such  as 'contro l X'

HDE D isk  BASIC is com patible 
with the AIM, SYM , and KIM disk 
system s. C ustom ized  versions are 
available by special request. I’ll discuss 
only the KIM -based version here (the 
other versions are sim ilar).

I w ant to start by describing som e of 
HDE D isk BA SIC 's m ore outstanding 
features. In the KIM-based version, 
HDE D isk  BASIC resides in m em ory 
from S2000  to $5000  and also uses 
memory from $E 000 to SECFF. In a 
56K system , th is leaves approxim ately 
36 ,600  bytes of user m em ory! Room  for 
plenty o f code here.

HDE D isk  BASIC is very user- 
friendly. For exam ple, it relieves the 
user of the burden of m anipulating the 
m achine through PEEKs and POKEs. 
Instead, H D E D isk  BASIC provides 
such handy features as 'ERN ' and 
'ERL', reserved words that return the 
'ERror N um ber' and 'ERror Line' when 
an error occurs. T he programmer can 
call th is feature v ia  an 'O N  ERROR 
G O TO ' instruction .
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or 'contro l A ' to invoke special func
tions, lik e  self test. A nother problem 
arises when a teletype is used as the ter
m inal. M ost teletypes only provide for 
a 72-character line, w hile C R T displays 
allow  a m inim um  o f 80 characters.

H D E D isk  BASIC recognizes several 
characters w hich are used for specific 
fu nctions. T h e  escape (ESC) character 
is used to insert characters w ithin a 
line w hen editing. Control X  is used as 
a cancel character for several com 
mands. T o  avoid conflicts, a personality 
module allow s you to change the char
acters that are recognized for back
space, back-arrow, escape, control X, 
and control A. T he personality module 
also allow s you to define the line width 
and the character sequence transm itted 
for 'C L S ' or clear screen.

In addition to interfacing BASIC to 
the system  term inal, the personality 
m odule may be used to keep you out of 
trouble. For exam ple, program develop
m ent generally dictates that som e 
m eans of stopping the program and/or 
looking at memory locations m ust 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 w hich m em ory location. There
fore, we need a way to keep both sides 
of the industry happy. H D E 's per
sonality  m odule satisfies this require
m ent. T h e  norm al functions, such as 
escape, control X , control A, e tc ., may 
be used w hile you develop the soft
ware. T hen , after the package is com 
plete, the personality module may be 
used to e lim in ate  these functions. T he 
process is sim ple: ju st 'te ll ' BASIC to 
recognize $FF for these functions. Since 
no term inal transm its this hex se
quence, the functions are ignored.

If you have not yet ventured beyond 
the realm s of the personal com puter, 
you may need an explanation of the 
library function. M any years ago som e
one decided that there m u st be a way to 
invoke com m on routines from  more 
than one program. Therefore, a method 
was devised to provide shared routines, 
sim ilar to the way in w hich people 
share books from  a public library. 
When you want it, you go get it. When 
you 're through w ith  it, som eone else 
may use it. T he only requirem ent is 
that the book or routine m ust be in the 
library w hen you need it. In the case of 
a disk-based library, the routine is read 
from the disk w hen needed, but it is 
never erased or removed.

T h is  library allows you to expand 
the capabilities of the interpreter 
w ithout expanding the size o f the inter
preter in  m em ory. Currently, there are 
several useful routines that m ay be in
cluded in the library. I should m ention 
that the user is required to pay a 
nom inal fee for these routines as they 
are not part of the standard package. A 
sampling of the HDE D isk  BASIC 
library routines follow s:

D U P lets you duplicate a data disk. 
D U P copies the entire disk using the 
FREE area in BASIC as a  large disk buffer.

JM P prints a cross-reference of all 
referenced line num bers and the lines 
that reference them . For exam ple, in 
the statem ent 100 G O SU B 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 w hich they 
are used.

MAP displays the current m em ory 
map defining the area used for program 
storage, array storage, sim ple variables, 
disk file  buffers, strings, and the free (or 
FRE) area.

A unique feature of the library is the 
m eans by w hich routines are called 
from it. For exam ple, to im plem ent the 
'VAR' routine, you only need to enter 
LIB “ V A R ''. Hence, virtually any 
routine may be added to the library and 
invoked through the 'L IB ' com m and. 
T h is m eans that user routines may be 
called directly from the library, saving 
an entry in to  the disk index! The 
library is currently lim ited to fifty  sec
tors, w hich is about 6400  bytes. How
ever, it may be expanded if necessary.

W hen you boot up your HDE disk 
system , control is passed to the File 
O riented D isk  System  (FODS). From 
FO D S, you enter the com m and 'BAS' 
and BASIC is loaded from the system  
disk (usually drive 1 or 0) and in itia l
ized. T he following phrase appears on 
the screen:

MEMORY SIZE?

You have three options. If a carriage 
return only is  entered, BASIC deter
m ines the amount of available memory. 
If you do not w ish to allow BASIC to 
use all of memory, you enter the 
decim al value of the highest location to 
be allocated to BASIC, followed by a

(RETURN ). If you want to allocate 
m em ory above $CFFF for som ething 
other than BASIC, you enter 53247  
(RETURN) to the M EM O RY SIZE? 
question. If this is the first tim e BASIC 
is run, you may want to enter a 'P ' 
followed by (RETURN). T h is  invokes 
the personality module.

T here is one m ore m ethod for in
voking BASIC. Even though litt le  has 
been w ritten about FO D S, it  does pro
vide for an ‘auto start' fu nction. T h is 
function  may be used to im plem ent 
BASIC, or any other program from  the 
system  disk. First the com m and word, 
such  as BAS, m ust be w ritten  into 
FO D S. Then either the boot strap 
routine m ust be changed to jum p four 
locations higher in to  FO D S, or the first 
three locations in FO DS m ust be 
changed to N O Ps (SEA). I find it easier 
to load FO D S, change the first three 
locations, and save it back to a blank 
disk. T h is disk is then used for all auto 
start functions.

T h e  com m and word used to invoke 
the called program is w ritten  into 
FO D S beginning 38  ($26) locations 
fro m  th e  b eg in n in g . FO D S w ill 
recognize the first three characters as a 
com m and. T he com m and word m ust 
be term inated by a carriage return 
($0D ). W hen invoking BASIC, if the se
quence 'BAS. $0D ' is used, BASIC w ill 
then look for a program '@ M E N U ' on 
the system  drive and execute it.

T h is auto start fu nction allow s a 
user, as opposed to a programmer, the 
ability  to use pre-packaged software.

N ext m onth I w ill explain the 
reserved words and their uses. T h o se of 
you who are interested in  bringing HDE 
D isk BASIC up on your m achine may 
want to contact one of H D E 's factory 
representatives about obtaining a copy 
of the package.

Please address all correspondence to the 
author at  1508 Stanton Street, York, 
Pennsylvania 17404.

JUCftO
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APPLE » ALTOS • ATARI • MAXELL • DYSAN • EPSON • CCS  • SHARP • CASIO • HP • VERBATIM • MEMOREX • SOROC • CORVUS •

/ V I I C R O
BUSINESS WORLD INC. 
Information Line (213) 996-2252 
TOLL FREE MAIL ORDER LINES
(800) 423-5886 outside calif.

COMPUTERS
f^appkz com puter

A p p le  II-16K  
A p p le  II-3 2 K  
A p p le  II-48K  
A p p le  II-64K  
A p p le  III 128-K

List
S 1330 .00
1430.00
1530 .00
1725 .00
3915 .00

Our
Price SAVE

5999.00 S331.00

SPECIAL «
C A LL  |

2997.00 918.00

„ ALTOS 8CS 8000-15 9̂90.00 4450 .00  1540.00

SHARP-64K Z80 FULL KBD YX-3200 C A LL

[ N EC  P C  8001 1295.00 1050.00 245.00

ATARI PERSONAL Our
SAVECOM PUTERS Lift Price

400 16K Bytes o f  Ram 595 00 337.45 257.05
800 16K Bytes o f Rom $1080.00 739.00 332.00
410 P ro g ra m  R ecorder 90.00 77.00 13.00
810 Disk Drive 600 00 457.00 143.00
825 Printer (80 co l-

C e n tro n ic  737) 999.95 769.00 230.00
820 Printer (40 c o l

im p a c t) 450.00 353.00 97.00
830 A co u s tic  M o a e m 200.00 155.00 45.00
850 In te rfa ce  M o d u le 220.00 192.00 46.00
A ta ri V is ic a lc 200.00 164.00 36.00
A ta ri 400-16K 595 00 327.00 304.00

W ho%  H E W L E T T
% i!K M  P A C K A R D List

Our
Price SAVE

HP-125 M ic ro c o m p u te r 375 0  00 2990.00 760.00
HP-85 M ic ro c o m p u te r 3250.00 2475.00 775.00
HP-83 M ic ro c o m p u te r 2250.00 1777.00 473.00
1 6 * Exp-M em ory

M o d u le 295.00 255.00 40.00
G ra p h ic s  Plotter 7225 2450.00 2075.00 375.00
P ersonality M od .

fo r 7225 750.00 665.00 85.00
2631B Im p a c t/p r in te r

hvy  dty 3950.00 3250.00 700.00
O p tio n  020 for 2631B 150 00 125.00 25.00
8 Drives to  ch o o se  from

82902S 1300.00 1125.00 195.00
9895A 8 “ D ua l Drive 6850.00 5500.00 1350.00

G ra p h ic s  T a b le t 9111A 2050 00 1678.00 374.00
HP-41 C V  N ew  2.2

by te s  m em  
HP-41-C C a lc u la to r

325.00 250.00 75.00
250 00 185.00 65.00

C a rd  R e a d e r for
41CV/C 215.00 162.00 53.00

Printer for 41CV/C 385 00 289.00 101.00
O p tic a l W a n d  for

41 C V/C 125.00 97.00 28.00
Q u a d  Ram equa ls

4  M em . M ods 95.00 81.00 14.00
M e m o ry  M o d u le s  for

41C 25.00 $
HP-97 P ro g ra m b le

Printer 750.00 595.00 175.00
HP-67 P ro g ra m b le

C a lc u la to r 375.00 295.00 80.00
HP 34C P ro g ra m b le

Scien tific 150.00 117.00 33.00
HP-38C P ro g ra m b le

Bus. RJE 150.00 117.00 33.00
HP-32E A dv  S c ien tific 55.00 48.00 7.00
HP-37E Business M gm t. 75.00 57.00 18.00

W e c a rry  a  la rg e  inven to ry  o f L ib ra ries, a cce sso rie s  a n d  
supplies.

PRINTERS

EPSON List O u r  P r ic e SAVE
M X 80  FT 745.00 549.00 196.00
M X 80  IMPACT 645.00 450.00 195.00
M X 70  IMPACT 500.00 390.00 110.00
M X 100 995.00 765.00 230.00
A P P L E  S I L E N T Y P E 645.00 299.00 346.00
ANADEX 9501 1650.00 1299.00 351.00
NEC
5510 3195.00 2445.00 750.00
5515 3295.00 2545.00 750.00
3510 2495.00 1795.00 700.00
3515 2545.00 1849.00 696.00
OKIDATA
MICROLINE 80 545.00 395.00 150.00
MICROLINE 82 6 4 9  00 549.00 100.00
M CROLINE 83 1050.00 769.00 281.00
PAPER TIGER
4 4 5 G  w ith  G ra p h ic s 795.00 695.00 100.00
4 6 0 G  w ith  G ra p h ic s 1.394.00 899.00 495.00
560G  N e w  fu ll size 1.695.00 1,139.00 556.00
DIABLO (LETTER QUALITY)
6 3 0  R102 b id ir e c t io n a l

trac to rs 2 .965.00 2.350.00 615.00
1640K109 k e y b o a rd
trac fo rs 4 .000.00 2.899.00 1,100.05

630 RO R e ce ive  O n ly 2 .710.00 2.250.00 460.00
1650K 136 k e y b o a rd

^ t r a c t o r ^ ^ 4 .000.00 3.100.00 900.00 j

SPE C IA L  O F  T H E  M O N T H
APPLE II PLUS 
48K W/16K 
EXPANSION BOARD~64K'

APPLE II STU D EN T^ 
SYSTEM

•  A p p le  I I  P lu s  S y s tc m -4 8 K  R A M
•  D is k  I I  F lo p p y  D is k  &

In te r fa c e  (D O S  3 .3 )
•  1 2 “ G r n .  P hs. V id e o  M o n ito r

MONITORS

NEC G rn. Phs. 12" 
BMC G re e n  Phs. 12" 
Zen ith  12 "

List
$285.00

2 7 5 0 0
1 5 9 0 0

O u r
P r ic e
239.99 
229 00 
119.00

SAVE
$46.00
46.00
30.00

SA N YO  M ONITORS
High Resolution, Number 1 teller

13" C o lo r (new ) 
h ig h  q u a lity  

12 " G re e n  P hosphc 
12 " B lack &  W hile  
15 " B lack W h ile  
9 "  B la ck  81 W hite  

The Best Seller!

L ist
O u r

P r ic e SAVE

$550.00 388.00 $162.00
360 00 2 4 0 0 0 120.00
340 00 217.00 123.00
370.00 235.00 135.00

235 00 145.00 90.00

DISKETTES
S O L D  I N  B O X E S  O F  10  
( M in .  P u r c h a s e )

B U Y  $ 1 0 0  o f  th e  
F o llo w in g  D isk ette s  
DYSAN
104.1 5 '  SOFT SECTOR 
104/10 = '  DBL 

DEN SOFT SEC 
3740; 1 8- SOFT SECTOR 
3740 '10  8 " DBL 

DEN SOFT SECTOR
MAXELL
MD-1 5 " SOFT SEC

TOR1 DBL DEN 
MD-2 = "  SOFT 
SECTOR.D8L SlDE'DBl 

DEN
FD-1 8 " SOFT SEC.'DBL 

DEN
FD-2 8- SOFT SEC.'DBL 

SIDE/DBL DEN

List
Our

Price SAVE
PRICE PER DISKETTE

6  00  3 .99 $ 2.01

6.40 4 60 1.60
7 25 4 75 2.50

10.75 6.90 3.85

5 0 0 4.00 1.00

7 0 0 4.90 2.10

6 5 0 4.50 2.00

8 5 0 5 9 5 2.55

TERMINALS
TELEVIDEO

910
912C
920C
950C

List
699.00
950.00
995.00 

1.195.00

Our
Price

599.00
699.00
795.00
949.00

SAVE100.00
251.00
200.00 
246.00

DRIVES
CORVUS
5 MBYTES 
10 MBYTES 
20  MBYTES

3.750.00 3.050.00 700.00
5.350.00 4.449.00 901.00
6.450.00 6.450.00 1,125.00

List price $1780.00 
Our price $1199.00

Save $581.00
SOFTWARE
FOR APPLE II

Our
List P r ic e SAVE

A p p le  Fortran $ 200.00 S 147.00 $ 53.00
DOS 3 .3  (16 Sector) 60.00 45.00 15.00
A p p le  PILOT (1 6  Sector) 150.00 119.00 31.00
A p p le  FORTRAN 

(requ ires  A2B0006) 
(16 Sector) 200.00 159.00 41.00

L a n g u a g e  System w ith  
A p p le  Pasca l 495 .00 399.00 96.00

BPI G e n e ra l L e d g e r
Syslem 395.00 319.00 76.00

BPI in v e n fo iy  P a c k a g e 395.00 319.00 76.00
V is idex 200.00 159.00 41.00

V is ica lc 2 0 0  00 159.00 41.00
D e sk to p  P lan  n 200 00 159.00 41.00
M ic ro la b  D a ta b a se
System 150.00 119.00 31.00
S to n e w a re  DB M oster 229.00 189.00 40.00
M use S upertext It 150 00 119.00 31.00
S o fla o e  M a g ic  W in d o w 99.00 72.00 27.00

TEXAS INSTRUMENTS
Tl 9 9 /4 A  C o nso le  New 
Im p ro v e d
10" C o lo r M o n ito r H igh 
Resolution
32K M e m o ry  M o d u le  
S p e e c h  Synthesizer 
Disk M e m o ry  Drive 
RF M o d u la to r 
T e lephone  C o u p le r 

(M o d e m )
Prin ter [Solid  S tate)

950 00 385.95 564.05

3 7 4 9 5 317.95 57.00
399 95 312.95 87.00
1 4 9 9 5 127.95 22.00
499 95 390.95 109.00

49  95 42 50 7.45

2 2 4 9 5 185.95 39.00
399 95 315.95 84.00

MODEMS
NOVATION CAT MODEM 1 8 9 9 5 140.00 49.95
NOVATION DCAT 199.00 150 00 49.00
NOVATION APPLE CAT 349.00 310.00 39.00
HAVES MICROMODEM 379.00 295.00 84.00
HAYES SMARTMODEM 279.00 239.00 40.00

CALCULATORS
CASIO
HR-10 49  95 39.00 10.95
HR-12 54  95 42.00 12.95
FR-100 79.95 59.00 20.95
FR-1210 129.95 99.00 30.95
PQ-20 29.95 23.00 6.95
LC-785 12.95 10.00 2.95
LC-3165 12.95 10.00 2.95
FX-68 S cien tific 29  95 23 00 6.95
FX-81 Scientific 19 95 17.00 2.95
FX-3600P S cien tific 39  95 29.95 10.00
FX-602P "C o m p u le r

Ta lk " 88  M e m o rie s  Pro
g ra m m in g  U p p e r & 
Low er C o s e  D o t M atrix 129.95 99.00 30.95

FX-702P Solves P roblem s
w ith  A lp h a -N u m e ric
C la rity , uses Basic
L a n g u a g e 199.95 159.00 40.95

T EL E. ANSW. DEVICES
PHONE MAH
900 119 95 86.00 33.95
905 Rem ote 199 95 144.00 55.95
910 159.95 115.00 44.95
920 199 95 144.00 55.95
925 Rem ote 239 95 173.00 66.95
930 Rem ote 299 95 216.00 63.95
950 Rem ote 339.95 245.00 94.95
960 Rem ote 399.95 288.00 111.95

INQUIRE
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HAVE WE
GOT A PROGRAM
FOR YOU 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
NATIONAL
COMPUTER

SHOWS
Ticket Information

Send $5 witn the name of the show you 
plan to attend to National Computer 
Shows. 824 Boytston Street. Chestnut 
Hill, Mass 02167 Tickets can also be 
purchased at the show

THE

THE 
SOUTHWEST

-  COMPUTER 
SHOW

Dallas 
Dallas Market Hall

Thursday-Sunday  
A pril 15-18.1982 

11 AM to  6 PM Daily
DIRECTIONS:

2200 STEMMONS FREEWAY 
(AT INDUSTRIAL 8LVDI

THE 
N E W  V G R H  
COMPUTER

Uniondale, Long Island 
Nassau Coliseum
Thursday-Sunday  
A pril 22-25,1982 

11 A M  to  6 PM Daily
DIRECTIONS: TAKE L I. EXPWY 
TO EXIT 38 NO. STATE PKWY 

TO EXIT 31A MEADOWBROOK 
PKWY SO. TO EXIT M5 

HEMPSTEAD TURNPIKE

THE 
THIN CITIES

- COMPUTER 
SHOW

M in n e a p o lis  
M in n . A u d ito r iu m
&  C o n v e n tio n  H a ll

Third Avenue 
Thursday-Sunday  

Septem ber 16-19, 1982 
11AM to  6 PM Daily

DIRECTIONS HW Y94 lo 
11th St Exit io  Third Ave

Washington, DC 
DC Armory/Starplex

Across from RFK Stadium 
Thursday-Sunday  

O ctober 28-31,1982 
11 AM  to  6 PM Daily

DIRECTIONS 
2001 E CAPITOL ST SE 

(E. CAPITOL ST. EXIT OFF 1-295 
— KENILWORTH FRWY)

THE 
MID-WEST 

i— COMPUTER -

Chicago 
(Arlington Heights) 

Arlington Park Racetrack 
Exhibition Center 
Thursday-Sunday 

N ovem ber 5-7,1982 
11 A M  to  6 PM Daily 

DIRECTIONS: EUCLID AVE & 
WILKE RD. TAKE NW TOLLWAY 

TO RTE 53 EXIT AT 
EUCLID AVE EAST

THE
NOF;THEHST

—= :  —
z - r :_! 7T
Boston 

Hynes Auditorium/ 
Prudential Center

Thursday-Sunday 
N ovem ber 11-14,1982 
11 A M  to  6 PM Daily

DIRECTIONS: TAKE MASS 
PIKE TO PRUDENTIAL 

CENTER EXIT

THE 
SOUJHEFSJ

- CO M rU! L rl - 
b H u l ?
Atlanta 

Atlanta Civic Center

Thursday-Sunday  
D ecem ber 9-12,1982
11 AM  to  6 PM Dally

DIRECTIONS.
395 PIEDMONT AVENE 

(AT RALPH McGILL BLVD)

The National Computer Shows are produced by Northeast Expositions Inc. who also produce Electronics — shows featuring home entertainment equipment and personal 
electronics — which are held annually in major US cities. NEI also produces the Appletest 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—learn the 
advanced programming techniques 
that enable you to get the most out of 
your 6502/6809 system.

MICRO, The 6502/6809 Journal, 
gives you page after page, month after 
month, of solid information to sink 
your teeth into. MICRO is the premier 
how-to magazine for serious users of 
the Apple, PET/CBM, OSI. Atari, AIM, 
SYM, KIM, and all 6809 based systems 
including the TRS-80 Color Computer 
It’s a resource journal internationally 
respected by professionals in business, 
industry, and education. Every issue of 
MICRO keeps you informed with up-to- 
the-minute data on new products 
and publications:

•  hardware catalog with organized, 
concise description

•  software catalog in an easy-to- 
use format

•  new publications listed and 
annotated

•  reviews and evaluations of sig
nificant products

And there’s much more:
•  In-depth hardware tutorials 

bring expert advice into your home or 
office.

•  Detailed discussions of pro
gramming languages deepen and 
broaden your programming ability.

•  Complete program listings
enable you to increase your machine's 
capabilities.

•  Bibliography of 6502/6809 
information helps you to find pertinent 
articles in a timely manner.

•  Special monthly features with 
in-depth treatment of one subject or

system increase your knowledge of the 
field.

•  Balanced mix of machine- 
specific and general articles for your 
everyday use as well as long-range 
reference needs.

•  Informative advertising 
focused specifically on 6502/6809 
machines keeps you abreast of latest 
developments.

•  Reader feedback puts you in 
touch with other micro-computerists.

MICRO is the magazine you need to 
get the most from you,' own 6502/6809 
system!

To order, send your check or interna
tional money order (payable to MICRO) 
and the order form at left, to:

Subscription Fulfillment
MICRO, Dept. Ml
34 Chelmsford Street
P.O. Box 6502
Chelmsford, MA 01824
Or, for your convenience, call our 

toll-free number:
1-800-227-1617, Ext. 564
(In California, 800-772-3545, Ext. 564) 

and charge your subscription to your 
MasterCard or VISA. (All orders must be 
prepaid in U.S. dollars or charged to 
your MasterCard or VISA.)

SUBSCRIPTION RATES (U.S. dollars) 
Yearly subscription (ISSN 027-9002) 
saves 20% off the single-issue price. 
U.S. $24*
Canada $27
Europe $27 ($42 by air mail)
Mexico, Central America, Mideast, 
North and Central Africa $27 ($48 air) 
South America, Far East, South Africa, 
Australasia S27 ($72 air)
* SPECIAL OFFER—U.S. ONLY:
Save even more—30% off single-issue 
price: 2 years, $42

YES! I wanl to get more from 
my microcomputer. Please send me

year(s) of MICRO at $ /year. 
(Outside U.S. and Canada, please 
indicate via □ surface or □ air mail.)

N am e

C om pany

Sfreet

C ity  S la te  Z ip  C o d e

□ Check enclosed for $
□ Charge my credit card account 

□ VISA □ MasterCard

Signature 

C a rd  num ber 

E xp ira tion  date

OCTOBER 1981/AlCftO
I HEMaaMIBJQUBElAL

S p e c ia l PET/VIC  F ea tu re  

A  L o o k  a t  th e  TR S-80 C o lo r  C o m p u te r  
S te p  U p  to  P ro g ra m m a b le  M o tio n  

A  lo  D C on varte rs  fo r  Y o u r C om pu te r

You’ll love 
every byte.
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BOX 120
ALLAMUCHY, N.J. 07820 
201-362-6574

HUDSON DIGITAL ELECTRONICS INC

THE TASK* MASTERS
HDE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and 
peripheral components. All HDE component boards are state-of-the-art 4 1/2” x 6 1/2” , with on board 
regulation of all required voltages, fully compatible with the KIM-4 bus.

OM NIDISK 6 5 /8  and 65 /5
Single and dual drive 8 ” and 51A” disk systems. 
Complete, ready to plug in, bootstrap and run. 
Include HDE’s proprietary operating system, 
FODS (File Oriented Disk System).

HDE DISK BASIC
A full range disk BASIC for KIM based systems. 
Includes PRINT USING, IF . . .  THEN . . .  ELSE. 
Sequential and random file access and much 
more. $175.00

DM 816-M 8A
An 8 K static RAM board tested fo r a minimum of 
1 00  hours and warranted for a full 6 months.

HDE ADVANCED INTERACTIVE 
DISASSEMBLER (AID)
Two pass disassembler assigns labels and con
structs source files for any object program. 
Saves multiple files to  disk. TIM, AIM, SYM, KIM 
versions. $95.00

DM816-UB1
A prototyping card with on-board 5V regulator 
and address selection. You add the application.

HDE ASSEMBLER
Advanced, two pass assembler w ith standard 
mnemonics. KIM, TIM, SYM and KIM cassette 
versions. $75.00 ($80.00 cassette)

DM816-P8
A 4 /8 K EPROM card for 2708 or 271 6 circuits. 
On board regulation of all required voltages. 
Supplied w ithout EPROMS.

DM 816-CC15
A 15 position motherboard mounted in a 19” 
RETMA standard card cage, with power supply. 
KIM, AIM and SYM versions.

DISK PROGRAM LIBRARY
Offers exchange of user contributed routines 
and programs for HDE Disk Systems. Contact 
Progressive Computer Software, Inc. fo r details.

AVAILABLE DIRECT OR

HDE TEXT OUTPUT PROCESSING SYSTEM 
(TOPS)
A comprehensive text processor w ith over 30 
commands to format and output letters, docu
ments, manuscripts. KIM,TIM and KIM cassette 
versions. $135.00 ($142.50 cassette)

HDE DYNAMIC DEBUGGING TOOL (DDT)
Built in assembler/disassembler with program 
controlled single step and dynamic breakpoint 
entry/deletion. TIM, AIM, SYM, KIM AND KIM 
cassette versions. $65.00 ($68.50 cassette)

HDE COMPREHENSIVE MEMORY TEST 
(CMT)
Eight separate diagnostic routines fo r both 
static and dynamic memory. TIM, AIM, SYM, 
KIM and KIM cassette versions. $65.00 ($68.50 
cassette)

FROM THESE FINE DEALERS:

P rogress ive  C om p u te r S oftw are  
4 0 5  C orb in  Road 
York, PA 17403  
(717 ) 8 4 5 -4 9 5 4

Jo hn so n  co m pu te rs  
Box 523 

M edina. O h io  4 4 2 5 6  
(216) 7 2 5 -4 5 6 0

Lux Associa tes 
2 0  S un land  Drive 
C hico. CA 95926  
(916) 3 4 3 -5 0 3 3

Fa ik-B aker A ssoc ia tes  
382  F ranklin  Avenue 

N utley, NJ 0 7 1 1 0  
(201 ) 6 6 1 -2 4 3 0

Labo ra to ry  M ic roco m p u te r C onsu ltan ts  
P.O. Box 84 

East Am herst, NY 14051 
(716) 689 -7 3 44

P erry Periphera ls  
P.O. Box 924  

M ille r P lace, NY 11764  
(516 ) 7 4 4 -6 4 6 2

76 MICRO -  The 6502/6809 Journal No. 4 6 -  M arch 1982



KIM Bouncy Keypad Cure

This 94-byte program elim inates 
the annoying keybounce and 
prolongs the life  of your bouncy 
KIM-1 keypad. It can be used 
alone or as part o f Jim 
Butterfie ld ’s BROWSE routine.

Jody Nelis
132 Autumn Drive
Trafford, Pennsylvania 15085

My KIM has a lot of m iles on it. As it 
aged, the keybounce appeared and 
becam e progressively w orse. After a 
frustrating attem pt at repairing the 
keypad m yself, I gave in and bought a 
replacem ent.

W hile this should have been the end 
of the story, it  was not. Just as the 
original had developed a bounce, so did 
the replacem ent. T he thought of buying 
a new keypad every year discouraged 
me, and I sought a solution.

A study o f the KIM-1 schem atic 
diagram elim inated  the idea of putting 
capacitors across the contacts to  de
bounce them . A m ultiplexed, scanned 
keypad that is shared w ith the LED 
display does not lend itse lf to a hard
ware fix.

The Cure

W hen I found that hardware w asn 't 
practical, I turned to software. An 
analysis of the KIM-1 m onitor listing 
led m e to  the source of the problem  and 
suggested the cure.

Rem em ber that KIM  stands for Key
board Input M onitor. Upon power up 
and after a litt le  internal housekeeping, 
control is given to a routine in  the 
ROM w hich does ju st that. It con
tinually scans the keypad, patiently 
waiting for a key to be pushed. In its 
spare tim e, it  keeps the LED display up
dated to reflect the latest input.

U nfortunately, this m onitor routine 
does not have enough ability to dif
ferentiate betw een two separate and 
d istinct keystrokes and one keystroke 
that bounced. T he input routine is ex
ceptionally fast. It w ill respond to your 
keystroke and update the display before 
the key you are pushing h its bottom .

Before th is routine goes on to look 
for the next keystroke, it does a test to 
see if the key is s till down. If it feels 
that it is s till down, the routine just 
loops right there and continues to test 
until it  decides that the key has been 
released. Then after a litt le  additional 
internal housekeeping, it  looks for the 
next keystroke.

A bouncing key is m aking and 
breaking contact. If it breaks contact 
long enough (only a few m illiseconds], 
the test th inks that the original key has 
been released and a new one has been 
pushed. Thus, we can get a double (or 
triple] entry w ith  ju st one keystroke. 
Som e additional delay in the input 
routine is required.

Program  Overview

Presented here is my m ini-m onitor 
ca lle d  " K I M - l  B o u n c e le ss  D ata  
Entry.” BOUN CELESS responds to all 
of the hex keys as well as the " A D ,"  
" D A ,'' and "  +  "  keys in the sam e 
fashion as the KIM m onitor. It also 
adds the one feature m issing in the KIM 
m onitor. It includes an adjustable timed 
delay w hich is initiated when each key
stroke is first detected. During this 
delay tim e, anything happening at the 
keypad is totally ignored. T h is  effec
tively debounces even the w orst of 
keypads.

BO UN CELESS is 94 bytes long. It 
fits nicely into the RAM area in page 
17, but it is to tally  relocatable. You 
m ay put it  in any other RAM location 
that suits you. Listing 1 is a com 
mented disassembly listing of BOUNCE
LESS. O nce you have played w ith it and

set the delay to an interval that suits 
your finger and keypad condition, you 
can put it in EPROM if you wish.

W hile BO UN CELESS by itself is 
fine for short programs or data entry, 
anything over a few dozen bytes is best 
done using BROW SE. BROW SE is also 
a m in i m onitor u tility  that can be 
found in  T h e  First B o o k  o f  KIM . 
Among other things, it  can be used to 
aid in entering data or programs.

BROW SE has a debouncing schem e 
o f sorts already w ritten in it. W hile I 
have found i t  to be less susceptible to 
bounce than the KIM  m onitor, it is not 
adequate w hen the keypad deteriorates 
beyond a certain point.

S ince I experienced keybounce 
using BROW SE, I modified it to include 
the tim e delay, thus m aking it bounce
less also. I call my modified version 
D EBO U N CED  BROW SE. It is 16 bytes 
longer than the original version, and re
m ains to tally  relocatable.

Listing 2 is a  hex dump o f D E
BO UN CED  BROWSE produced by KIM. 
T h e  com m ented disassem bly of listing
3  show s only the modified portion.

D etailed D escription

T he KIM m onitor is about IK  long. 
Fortunately not all o f i t  is really the 
"K eyboard Input M o n ito r."  In fact, 
m ost of it  supports the T T Y  and 
cassette interfaces on the KIM-1 board.

B O U N C E L E SS d u p lica tes  only 
those portions of the m onitor that ac
tually  handle the address pointers, hex
adecim al input conversions, and dis
play m anagem ent during the inputting 
of programs or data. It u tilizes m onitor 
subroutines whenever possible.

Looking at listing 1, the coding in 
BOUN CELESS from $1780  to $17C 7 
and $17D 8 to $17D D  is a condensed 
version of the coding found in the KIM
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m onitor from  S1C 4F to S1C E6. This 
portion, as you can determ ine from the 
com m ents, goes to the keyboard and 
gets the value of the key pushed. It  then 
evaluates the key to see if it is a  com 
m and or a hex key.

O nce the decision is made, it  goes 
to the KIM  m onitor to alter the address 
pointers, alter the data in the current 
address, or step to the next memory 
location.

T h e  heart of BOUN CELESS is the 
16-byte delay routine D EBN C E. It 
starts a t S17C 8 and goes to $17D 7. 
W alking through the routine, you w ill 
see that the byte in $17C 9 is stored in a 
location I labeled TIM ER. T h is  is the 
divide-by-1024 location for the KIM in
terval tim er.

O nce a value has been stored there, 
the tim er starts counting down. It con
tinues to count down, no m atter what 
else the program may be doing. In this 
case though, there is nothing else for 
BO UN CELESS to attend to  other than 
keep the display lit by repeated calls to 
SCA N D  w hile w aiting for the tim er to 
tim e out. It  is during this w aiting 
period that we get the debounce action. 
Since the program is  occupied with 
watching the tim er, i t  cannot get back 
to look a t the keypad again rapidly 
enough to be fooled by a keybounce.

T h e  end of the debounce routine has 
a forced branch. T o  keep the program 
fully  relocatable, I couldn't use any 
JM P or JSR instructions, since they 
would have required absolute addresses 
in the argum ents. So, a forced branch is 
achieved by clearing the carry flag at 
S17D 5 and then using a Branch on 
Carry C lear at $17D 6.

D EBO U N CED  BROW SE is accom 
plished in  the sam e m ann er as 
BO U N CELESS. T h e  original BROW SE 
coding from  $0100  to $018D  rem ains 
the sam e except for the byte at 0124. 
M y new routine, D EBN C E, follow s 
from $018E  to $019D . See listing 3. 
U P, a displaced routine from  the 
original BROW SE ($018E to $0193) is 
now  located from  $ 0 1 9E to $01 A3.

W hen relocating UP, the argument 
for the relative branch at $0123 , w hich 
calls it, m ust be changed. M ake $0124  
$79  and it w ill point to the new loca
tion. S im ilarly , the argument for the 
forced branch a t the end of U P had to be 
adjusted to get back to LP1.

Listing 1 ;K IM -1 BOUNCELESS DATA ENTRY

; BY JODY NELIS

•REGISTERS USED:
DELAY EPZ $7F MAY BE VARIED BY USER
POINTL EPZ $FA ADR POINTER LSB
POINTH EPZ $FB ADR POINTER MSB
TEMP EPZ $FC TEMPORARY STORAGE
MODE EPZ $FF AD OR DA MODE FLAG

; MONITOR EQUATES:
TIMER EQU $ 1 7 0 7 INTERVAL TIMER
IN IT1 EQU S1E8C IN ITIA LIZ E  DISPLAY
SCAND EQU $ 1 F 1 9 LIGHT 'LED DISPLAY
INCPT EQU $1F 63 INCREMENT MEMORY POINTERS
GETKEY EQU S1F6A INPUT KEY VALUE FROM KEYPAD

; IN ITIA LIZ E  "S T "  VECTOR TO ALLOW ENTERING PROGRAM
; WITH THE "S T "  KEY BY SETTING 17FA , 17F B  EQUAL
; TO THE (S A L ), (SA H ).

ORG $ 1 7 8 0

1 7 8 0 20 8C IE INITLZ JS R  IN IT 1 .-IN ITIA LIZ E DISPLAY
1783 20 19 I F START JS R  SCAND
1786 F0 FB BEQ START ;MAKE SURE NOT JUST
1 7 8 8 20 19 IF JS R  SCAND NOISE ON THE KEYS
178B F0 F6 BEQ START
178D 20 6A IF JS R  GETKEY GET KEY VALUE
1790 C9 13 CMP *$ 1 3 I F  $13  OR GREATER I T  IS
1792 10 EF BPL START ILLEGAL OR NO KEY DOWN
1794 C9 10 CMP # $10  > IF  'AD' KEY DOWN, SET
1796 F0 28 BEQ ADDRM IN ADR MODE
1798 C9 11 CMP #$11 I F  'DA' KEY DOWN, SET
179A F0 28 BEQ DATAM IN DATA MODE
179C C9 12 CMP # $12 ;  I F  ' + ' KEY DOWN, GO TO
179E F0 38 BEQ STEP ; STEP ROUTINE
17A0 .
17  A0 0A DATA ASL
17A1 0A ASL OTHERWISE MUST BE A
17A2 0A ASL HEX KEY. SH IFT CHARACTER
17A3 0A ASL INTO HIGH ORDER NIBBLE
17A4 85 FC STA TEMP AND STORE IN TEMP.
17A6 j
17A6 A2 04 LDX # $04
17A8 A4 FF DATA1 LDY MODE ;T EST  MODE FLAG ( 0=DATA, 1=ADR)
17AA DO 0A BNE ADDR
17AC B l FA LDA (PO IN TL), Y ; I F  DATA, GET DATA,
17AE 06 FC ASL TEMP SH IFT CHARACTER,
17B0 2A ROL SH IFT DATA,
17B1 91 FA STA (PO IN T L), Y ; DATA TO DISPLAY,
17B3 18 CLC AND FORCE JUMP.
17B4 90 05 BCC DATA2 ; ALWAYS 1
17B6 .
17B6 0A ADDR ASL I F  ADR, SH IFT CHAR,
17B7 26 FA ROL POINTL ; SH IFT ADR LOW AND
17B9 26 FB ROL POINTH ; SH IFT ADR HIGH
17BB
17BB CA DATA 2 DEX
17BC DO EA BNE DATA1 ;  DO IT  FOUR TIMES
17BE F0 08 BEQ DEBNCE ; THEN DEBOUNCE KEY
17C0
17C0 A9 01 ADDRM LDA #$01
17C2 DO 02 BNE DATAM1 ; SET MODE FLAG TO ADDR
17C4 .
17C4 A9 00 DATAM LDA # $00
17C6 85 FF DATAM1 STA MODE .-SET MODE FLAG TO DATA
17C8 •
17C8 A9 7F DEBNCE LDA #DELAY ; SET DEBOUNCE TIME DELAY
17CA 8D 07 17 STA TIMER
17CD 20 19 IF TIME JS R  SCAND ;KEEP DISPLAY L IT
17D0 2C 07 17 B IT  TIMER I F  TIME NOT UP YET
17D3 10 F8 BPL TIMF KEEP CHECKING TIMER
17D5 18 CLC ; WHEN TIME I S  UP,
17D6 90 AB BCC START JUMP BACK TO START
1 7D8 .
I7D 8 20 63 IF STEP JS R  INCPT
17DB 18 CLC ,-CALL ROUTINE TO EXECUTE
17DC 90 EA BCC DEBNCE . THE + COMMAND E, DEBOUNCE
17DE •
17DE END
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Listing 2: DEBOUNCED BROWSE for the KIM-1

Modified version of BROWSE to eliminate keybounce on the KIM-1 keypad.
(Original version of BROWSE by Jim Butterfield is in the first book of KIM . Modification 
by Jody Nelis - K3JZD.)

August, 1980 

Hex Dump Produced by KIM

K IM
0 0 0 0  A D  G

0 1 1 0 D8 A9 13 85 FE A9 00 85 FA 85 FB C6 F3 DO 0E A5
0 1 2 0 FD F0 0A 10 79 A5 FA DO 02 C6 FB C6 FA 20 19 IF
0 1 3 0 20 6A IF C5 FE F0 E4 85 FE C9 15 F0 DE A2 00 86
0140 FD C9 10 90 1C 86 F4 C9 11 F0 01 E8 86 FF C9 12
0150 DO 02 E6 FD C9 14 DO 02 C6 FD C9 13 DO CF 4 C C8
0160 ID 0A 0A 0A 0A 85 FC A2 04 A4 FF DO 17 C6 F4 10
0170 07 20 63 IF E6 F4 E6 F4 B l FA 06 FC 2A 91 FA CA
0180 DO F8 F0 A9 0A 26 FA 26 FB CA DO F8 F0 9F A9 7F
0190
01A0

8D
IF

07
18

17
90

20
89

19 IF 2C 07 17 10 F8 18 90 8F 20 63

KIM 
01A 4 EA

Running In structions

B O U N C E L E S S  is  t o t a l l y  re 
locatable. Load it anywhere you wish. 
Use the ob ject portion o f the dis
assem bly (listing 1) in the sam e way 
you woud use a hex dump. Save it at 
the beginning o f your u tility  cassette 
sin ce you w ill need it a ll of the tim e.

W hen you enter BO U N CELESS, 
nothing obvious w ill happen. T h is  is 
norm al. BO UN CELESS has taken com 
mand of all of the keyboard input now. 
It w ill respond to the AD, DA, + and 
HO - #F hex keys in the norm al fashion, 
but w ithout the bounce. It w ill ignore 
the G O  and PC  keys.

When your data input is  finished, 
return to the KIM m onitor w ith  the RS 
key. You can enter and exit BO U N C E
LESS a t any tim e w ithout upsetting 
anything else in user memory.

(Continued on next page)

B E TA  32K BYTE E X P A N D A B LE  RAM  FOR 
6502 A N D  6800 SYSTEMS 

A IM  65 K IM  SYM PET S44-BUS
•  Plug com patib le w ith  the A IM -65/SYM  expan

sion connector by using a right angle connec
to r (supplied).

•  M em ory board edge connector plugs in to  the 
6800 S44 bus.

•  Connects to  PET using an adaptor cable.
•  Uses + 5 V  only , supplied from  the host com

puter.
•  F u ll documentation. Assembled and tested 

boards are guaranteed fo r one fu ll year. 
Purchase price is fu lly  refundable i f  board is 
returned undamaged w ith in  14 davs.

Assembled w ith  32K RAM ............................$349.00
&  Tested w ith  16K RAM .........................  329.00
Bare board, manual &  hard-to-get parts... 99.00
P ET interface k it. Connects the 32K RAM board
to a 4K  o r 8K PET..........................................$ 69.00

See our full-page ad in 
B YTE and INTERFA CE  A GE

wabash

8"  o r 5 V i"  flexible diskettes certified 100%  error 
free w ith m anufacturer’s 5-year lim ited warranty 
on a ll 8*' media. Soft-sectored in boxes o f  10. 
5 V*" available in 10-sector.
(A d d  $3.00 fo r  p lastic lib ra ry  cases)
8”  single sided, single density........................$ 27.50
8" single sided, double density....................  35.50
8 " double sided, double density.................  45.50
5 '/« " single sided, single density.................. 27.50
5 /a" single sided, double density................ 29.50
5'/4,,single sided, double density, 10 -sec to rj29.50

TE R M S : M inim um  order $15.00. M inim um  ship
ping and handling S3.00. C alif, residents add 6°to 
sales tax. Cash, checks. Mastercard. Visa and pur
chase orders from  qualified firm s are accepted. 
(Please allow two weeks fo r personal checks to 
clear before shipment.) Product availability  and 
pric ing subject to  change w ithout notice. 
IN T E R N A T IO N A L  ORDERS: A d d  15<7, to p u r
chase price  fo r  a ll  orders. M in im um  shipping  
charge is $20.00. Orders w ith  insu ffic ien t funds 
w il l  he delayed. Excess funds w il l  he returned  
u ith  your order. A l l  prices are U.S. only.

P A PE R  TIGER  
PRINTERS
IDS 460G 9x9 D ot M atrix P rim er................ $890.00
IDS 560G W ide Carriage P rin te r..................1099.00

T E R M IN A L S
A D D S  V ie w p o in t......................................... 5569 00
Tele Video 910 ...............................................  579.00
Tele Video 9 I2 C .............................................  679.00
TclcVideo 920C .............................................  729.00
TeleVideo 950 ...............................................  929.00

8 " DISK DRIVES

Shugart 801R ...............................................  $399.00
N E C  F D 1 160 (double sidedl......................  569.00

D Y N A M IC  RAMS
4116 (200ns).................... set o f K ................... $24.00
4164 (64 K x I ) ..................................................... $1X 00

co m p u T E R  D e u c e s

1830 W.COUinS AVE. 
ORflnGE, CA 99666 

(714)633-7980
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D EBO U N C ED  BROW SE is also 
to tally  relocatable. Load it anywhere 
using listing 2. T h e  operating instruc
tions rem ain exactly  the sam e as the 
original version. Refer to T h e First B o o k  
o f  KIM  for a ll of BRO W SE's features.

If you still get an occasional bounce 
when running either program, try in
creasing the value of the tim e delay 
byte. In BO U N CELESS th is is S17C 9 
and in D EBO U N C ED  BROW SE it is 
S018F. Increasing the value w ill in
crease the delay.

Jody Nelis  has been working w ith  a KIM-1 
since 1977. He bought it primarily to 
educate him self  in the workings of small 
computers. Even though he also has an 
AIM -65 now, he still  continues to  work 
w ith  the  KIM-1 and highly recommends it 
to anyone desiring an excellent educational 
tool at  a price that c a n 't  be beat.

JMCftO

Listing 3
; DEBOUNCED BROWSE

• MODIFICATION TO THE
; ORIGINAL 'BROWSE'
;  BY JIM  BUTTERFIELD
; (THE MODIFIED PROGRAM
; REMAINS COMPLETELY RELOCATABLE)

;  MODIFIED BY JODY NELIS

DELAY EPZ S7F
[CHANGE THE FOLLOWING LINF IN THE ORIGINAL 'BROWSE'

ORG S 0 123

01 2 3 10 79 BPL UP ; ( NEW BRANCH OFFSET)

•ENTER NEW PROGRAMMING FROM S 0 18E  TO END

ORG S018E

018E A9 7F DEBNCE LDA #DELAY ;SE T  DEBOUNCE TIME DELAY
0 1 9 0 8D 07 17 STA TIMER ;  TO .1 3  SEC .
0 1 9 3 20 19 IF TIME JS R  SCAND ;KEEP DISPLAY L IT
0196 2C 07 17 B IT  TIMER ;  I F  TIME NOT UP YET
0199 10 F8 BPL TIME ;KEEP CHECKING TIMER
019B 18 CLC ;WHEN TIME I S  UP
019C 90 8F BCC LP1 ; JUMP BACK TO LP1
019E ;
019E 20 63 IF UP JS R  INCPT ,-CALL ROUTINE TO
01A1 18 CLC ;  INCREMENT ADDR
01A2 90 89 BCC LP1 ; FOR BROWSING
01A4 ;
0 1 A4 END
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MONEY BUSINESS
Beat the I.R.S.
You’d always pay the minimum Federal income tax if you 
had the knowledge and time to examine 120 tax return 
options. Well, now you can do it, with Datamost's TAX 
BEATER.

Written by an I.R.S. Enrolled Agent, with 24 years of 
financial and tax planning experience, the TAX BEATER 
automatically evaluates up to 120 return options from 
your input. It searches and finds the best tax path for 
you . . . displaying up to 15, and ready to print out the 
optimum method so you pay the minimum!

The TAX BEATER can handle it all. From income averag
ing to loss carryovers to 
dividends, alimony, 
pension to special 
exclusions. It's 
perfect for the 
average tax
payer . .. indis
pensable fo r 
the f in a n c ia l 
professional. It's 
so complete, so 
logical that, es
pecially in this in
terim year of un
usual tax revisions, 
it can easily pay for 
itse lf many tim es 
over. Be ready for the 
I.R.S. . . . with TAX 
BEATER, the program 
that's updated for the 
1981 tax laws!

$129.95 on disk for 
Apple II*. Complete with 
thorough, easy to follow 
documentation.

Beat the Real Estate game
Real Estate has always been the major wealth-builder. 
In fact, more millionaire dynasties owe their creation to 
investments in real estate than anything else. And, it 
doesn’t matter . . . boom times or bust . . . inflation or 
deflation . . . the knowing investor can make money, even 
create an empire!

But, the key to real estate success is accurate analysis of 
opportunities, knowledge of cash flows, return on invest
ment, current and future profitability, tax consequences 
and other interrelated information — all needed, all 
necessary to making the right decision.

And that's what REAP (Real 
Estate Analysis Pro

gram) is all about. It 
takes your input, 

probes for the 
right informa

tion, scrutinizes 
the data, the 

opportunities... 
and au tom a ti

cally delivers the 
facts . . . showing 

you the possibilities 
and why one situa

tion may be superior 
to another. In short. 

REAP can help you 
reap bigger profits. 

That’s why REAP is the 
program for any inves

t o r . . .  a must program 
for the sophisticated 
investor. Don't option, 

commit, invest or buy 
without i t . . .  whether you 
just want to make good 
money or create a suc

cessful real estate empire!

$129.95 on disk for Apple II*. 
Complete with thorough 
easy to follow documen

tation.

VISA/MASTERCHARGE accepted. 
$1.00 shipping/handling charge. 
(California residents add 6% tax)

• Apple II is  a  tradem ark o l Apple Com puter, Inc.

Available at 
puter stores, or from:

D A T A M O ST
19273 Kenya St. 

Northridge, Ca. 91326 
(213) 366-7160

No. 46 -  M arch 1982 MICRO -  The 6502/6809 Journal 81



X \Ended

JEdiior
The Advanced X-tended Editor (AXE) is a professional programming aid 

which provides the user with a "text-editor” style extension to the 
standard Applesoft* operation system. Operation alongside DOS, Monitor 
and Applesoft, AXE remains transparent to the user until called upon by 
one of over thirty commands.

•  Global search & replacement, including wildcards,
selected changes, & line number references.

•  Full character insert, gobble & delete.
•  Full statement insert & delete
•  Enhanced cursor movement including search

ahead & position.
•  Two packed list edit modes.
•  Recall editing modes.
•  User programmable keyboard macros.
•  Four LIST formats, including unique BREAK LIST 

format for easier reading, understanding, & editing 
of code.

•  Auto line-numbering.
•  Lower case character entry.
•  Resident BASIC program may be run at any time.
•  Many more features.
•  Develop programs quicker & easier, saving hours of 

programming cost.
•  Requirements:

Apple 11/11+,* Applesoft,
DOS 3.3, 48K Ram

Commands are easy, logical, and operate in the normal Applesoft entry 
mode, or in AXE's editing modes. AXE operates on BASIC code as stored 
in memory by Applesoft. No conversions of code to text is required. In 
addition, all Apple II DOS and Monitor commands are left fully functional.

Uersa Computing,Inc.
3541 Old Conejo Road, Suite 104 

Newbury Park, CA. 91320 (805)498-1956

Available at your local dealer 
An invaluable tool at only $69.95

*Apple II/II+, and Applesoft 
are registered trademarks 
of Apple Computer, Inc.
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Binary Storage 
and Array Retrieval

A technique for extremely fast 
I/O of arrays on disk is 
presented. It is accompanied by 
a demonstration program and a 
discussion of the representation 
of arrays in Applesoft. The 
method may be extended to 
other floating-point BASIC 
languages.

Hank Blakely
122 6 th Street, S.E.
Washington, D.C. 20003

T he D O S textfile  facility , although 
very useful for other purposes, is not an 
especially good m ethod for storing and 
retrieving array data. In fact, compared 
to other D O S routines, particularly the 
binary save and load process, the tex t
file is extrem ely slow. An array of 
3 0 ,0 0 0  elem ents requires two to three 
m inutes to be saved to a textfile . An 
equivalent am ount of data can be zip
ped onto the disk as a binary file  in 
about thirty  seconds.

M oreover, sin ce textfiles are literal, 
rather than sym bolic representations of 
data, they do not use space efficiently. 
An array value such as 1 23 .123456  re
quires 11 bytes — one for each charac
ter —  to be stored in a textfile. Com 
pare th is to the five bytes required for 
floating-point storage in core memory. 
Also, sin ce textfiles are fin icky about 
accepting such delim iters as and

they are not norm ally capable of 
saving and loading absolutely faithful 
im ages of string arrays.

O f course, textfiles do offer certain 
advantages over other forms of storage. 
For exam ple, the APPEND command 
w ill link data to an existing file 
w ithout needing to first read the file, 
add data, and then rewrite. T he POSI
TIO N  com m and, the B(yte) param eter 
specification, and the random access 
configuration allow the operating sys
tem  to "reach  in to ” the file  and extract 
or replace specific records, fields or 
characters.

However, for those storage and 
retrieval applications that are not con
cerned with that level of m anipulation, 
(particularly in cases where data is to 
be  w ritten read as an entire file), it  is 
m uch faster and less cum bersom e to 
BSAVE arrays directly to d isk as binary 
files.

T he following is a generalized m eth
od for im plem enting this process in 
Applesoft or, by extension, any similarly 
configured m em ber of the M icrosoft 
BASIC fam ily. Although the tech
niques are com paratively sim ple, they 
need to be approached w ith a litt le  
forethought and som e understanding of 
the principles involved.

H ow Applesoft Variables are Stored

As they are encountered w ithin  a 
program, all Applesoft variables are 
stored in a space that begins at the

LO M EM  setting (usually coincident 
w ith the end of the program itself, but 
occasionally  set higher). T he variable 
space is partitioned into  tw o segm ents 
for sim ple and array variables.

T h e  addresses for the first segm ent, 
sim ple variables, are stored in decim al 
locations 105/106 and 107/108. T he 
addresses for the array variables in the 
topm ost segm ent, are in locations 107/ 
108 and 109/110.

T hese two segm ents contain  all of 
the inform ation necessary to allow  an 
Applesoft program to find and m anipu
late a ll of the num eric variables. 
Strings, however, are another m atter. 
Although the program and the num eric 
variables build from the bottom  of user 
m em ory, strings start at the HIM EM  
setting and extend downward toward 
the top of the num eric value segm ent. 
In fact, it  is  the constantly narrowing 
gap betw een these tw o stacks that leads 
to the frequently sudden and annoying 
"garbage co lle ctio n ” process. T h e  
m em ory location of the last string 
stored is designated "s ta r t of string 
storage”  and its address is at decim al 
locations 111/112.

T he string storage area, however, 
contains only the literal elem ents of 
the strings. Applesoft locates these 
elem ents by referring to addresses 
located w ithin the appropriate segm ent 
of the variable space that "p o in t"  to 
each string.

—  2 X N U M B E R  OF 
D I M E N S I O N S

N EX T N U MBER S I Z E  OF S IZ E  OF F I R S T
NAME V A R I A B L E OF N-TH F IRST A R R A Y

O F F S E T D I M E N S I O N S D I M E N S I O N D I M E N S I O N E L E M E N T

"ADD R "  V A R I A B L E  
C A L C U L A T E D  TO HERE

N A M E - F I N D E R  
R O U T I N E  
L A N D S  HERE

Figure 1: Common Header for Variable Files
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Applesoft A rray Storage

Each array w ith in  the array stack  is 
defined by a variable file  — a unique 
range of data that consists o f two parts: 
an introductory header containing in
form ation relating to the nom enclature 
and structure of the array, and a trailer 
that contains the field of array values, 
or pointers to string array elem ents.

As show n in figure 1, the first seven 
bytes of the header are exactly  the same 
for all three variable types, and are 
allocated as follows:

Tw o bytes for the first two char
acters in  the variable's nam e. These 
are ASCII equivalents, and are

uniquely coded by turning the high 
bit of each character on or off, to 
indicate the type of variable.

Tw o bytes for the value of an offset 
w hich, when added to the in itia l ad
dress of the current variable file, 
gives the address of the next vari
able in m em ory, and therefore im 
plies the absolute length of the cur
rent file.

O ne byte for the num ber of dim en
sions in the array.

Tw o bytes for the size of the Nth 
array dim ension.

From  here the header adds two 
bytes for each dim ension in  the array. 
Since Applesoft lim its the num ber of 
dim ensions in an array to 88, the 
header length w ill always be betw een 
seven and 181 bytes.

As show n in figure 2, the length of 
the trailer for each file  varies according 
to the num ber and type o f the array 
elem ents. Each real variable requires 
five bytes to accom m odate the floating
point form at. Each integer value re
quires two bytes for reverse-order nota
tion  (m ost significant byte first). Each 
string pointer requires three bytes — 
one for the string length, and tw o for 
the address.

FLOATING
POINT

STRING

EXPONENT MANTISSA
MSB

MANTISSA MANTISSA MANTISSA
LSB

LENGTH ADDRESS: 
LOW BYTE

ADDRESS: 
HIGH BYTE

INTEGER VALUE: 
HIGH BYTE

VALUE: 
LOW BYTE

F igu re  2: Structure for Each Array Element by Type

Your /Ipple too slow ? 
Not anym ore...

Now you too con wrire 6809 programs for your Apple II rhor ore 
DOS 3 .3  comporible. Bur you don 't hove ro srop rhere, you con 
also program your Apple lls 6502 and rhe 6809 o f THE MILL ro run 
SIMULTANEOUSLY.

THE ASSEMBLER DEVELOPMENT KIT, including THE MILL, is a  full 
feorure assembler, designed ro use rhe rexr editing system o f your 
choice. The sysrem will also boost your computer programming 
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THE MILL T R A N S F O R M S
THE 8-BIT APPLE

into o  computer rhar ocrs like o 
16-bir machine. THE MILL has 

unique hardware features rhar 
permir rhe 6609 ro run ar full 

speed (1 megaherrz) and 
a llow  rhe 6502 ro run ar 

20% o f irs normal 
speed —

ATTHE SAMETIME!
Find our about 
THE MILL and get
involved wirh rhe 
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personal computer 

marker rodoy.
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can give you rhe power, 
performance and price o f THE MILL'S

6809-6502 combination.

P.O. BOX2342 -N9 
SANTA BARBARA, CA. 93120 
(805)966-1140



Storing and R etrieving Arrays
1 0 0  REM B.M O DE

1 1 0  D *  -  C H R * ( 4 ) s F I L E *  =  " " : S L *  =  " "
1 2 0  D IM  C H A R * ( 9 ,  9 )  ,  IG E R '/. ( 9 ,  9 ,  9 )  , R E A L ( 9 ,  9 )
1 3 0  ADDR =  O sLG TH  =  0 : STRG =  0 : J  =  0 : K  =  0 :D M E N  -  0
1 4 0  REM

1 5 0  REM --------------------------------------------------------------------------------- CONTROL
1 6 0  T E X T  i  HOME :  V TA B  2 3 :  H TAB 1 :  IN P U T  "R E A D  OR W R IT E  (R /W ) "

S S L * : I F  S  L *  < > " R "  AND S L *  < >  "W " THEN 1 6 0
1 7 0  I F  S L *  =  " R "  THEN 4 1 0
1 8 0  I F  S L *  =  "W " TH EN  GOSUB 2 0 0 :  GOTO 4 1 0
1 9 0  REM

2 0 0  R E M -------------------------------------------------------------------------------J E S T  ARRAYS
2 1 0  STRG =  P E E K  ( 1 1 1 )  +  P E E K  ( 1 1 2 )  *  2 5 6  
2 2 0  FOR J  =  O TO 9 :  FOR K  =  O TO 9
2 3 0  C H A R * ( J ,  K )  =  "ROW "  +  S T R *  ( J )  +  +  "C O L  "  +  S T R *  (K )
2 4 0  NEXT : NEXT
2 5 0  FOR J  =  0  TO 9 :  FOR K  =  O TO 9
2 6 0  R E A L ( J , K )  =  J  *  1 0  +  (K  /  1 0 )
2 7 0  N EXT :  NEXT
2 8 0  FOR J  =  O TO 9 :  FOR K  =  0  TO 9 :  FOR I  =  O TO 9
2 9 0  IG E R '/. ( J ,  K ,  I ) =  J  *  1 0 0  +  K  *  1 0  +  I
3 0 0  N EXT :  N E X T  :  NEXT
3 1 0  P R IN T  FR E ( 0 ) ;  C H R * ( 7 )
3 2 0  TE X T : RETURN
3 3 0  REM

3 4 0  R E M ---------------------------------------------------------------------------------S A V E  &  LOAD
3 5 0  ADDR =  < PEEK ( 2 5 4 )  +  P E E K  ( 2 5 5 )  *  2 5 6 )  -  3  -  2  *  DMEN
3 6 0  LG TH  =  ( PEEK (A D D R ) +  PEEK (ADDR +  1 )  *  2 5 6 )
3 7 0  I F  S L *  =  "W " THEN P R IN T  D *"B S A V E  " F I L E * ; " , A " : A D D R ;" , L "L G T H
3 8 0  I F  S L *  =  " R "  THEN P R IN T  D *"B L O A D  " F I L E * ; " ,  A " : ADDR
3 9 0  RETURN
4 0 0  REM
4 1 0  REM ---------------------------------------------------------------------S T R IN G S
4 2 0  C H A R * ( 0 , 0 )  =  C H A R * ( 0 , 0 ) :  POKE 2 5 4 ,  PEEK ( 1 3 1 ) :  POKE 2 5 5 ,

PEEK ( 1 3 2 )
4 3 0  DMEN =  2 : F I L E *  =  " C F . F I L E " :  GOSUB 3 4 0
4 4 0  ADDR =  PEEK (ADDR +  4 +  2  *  DMEN) +  PEEK (ADDR +  5  +  2  *  DMEN)

*  2 5 6
4 5 0  LG TH  =  STRG -  ADDR
4 6 0  I F  S L *  =  "W " THEN P R IN T  D V B S A V E  C S .F I L E , A " A D D R " , L "L G T H
4 7 0  I F  S L *  =  " R "  THEN P R IN T  D *"B L O A D  C S .F IL E ,A " A D D R
4 8 0  R E M ----------------------------------------------------------------------------- RE A L S
4 9 0  R E A L ( 0 , 0 )  =  R E A L ( 0 , 0 ) :  POKE 2 5 4 ,  PEEK ( 1 3 1 ) :  POKE 2 5 5 ,

PEEK ( 1 3 2 )
5 0 0  DMEN =  2 : F I L E *  =  " R L . F I L E " :  GOSUB 3 4 0
5 1 0  R E M ----------------------------------------------------------------------------- IN TE G E R S
5 2 0  IG ER '/. ( 0 , 0 , 0 )  =  IG E R '/. ( 0 , 0 , 0 )  :  POKE 2 5 4 ,  PEEK ( 1 3 1 ) :  POKE 2 5 5 ,

PEEK ( 1 3 2  )
5 3 0  DMEN =  3 : F I L E *  =  " I G . F I L E " :  GOSUB 3 4 0  
5 4 0  REM

5 5 0  R E M ----------------------------------------------------------------------------- D IS P L A Y
5 6 0  P R IN T  C H R * ( 7 )
5 7 0  TE X T I  HOME
5 8 0  P R IN T  " S T R IN G S : " :  FOR J  =  O TO 9 :  FOR K =  0  TO 9 :

P R IN T  C H A R * ( J , K ) "  " t :  NEXT :  P R IN T  :  P R IN T  :  NEXT 
5 9 0  V TA B  2 3 :  HTAB 1 :  IN P U T  "N E X T  " ; S L *
6 0 0  TE X T :  HOME
6 1 0  P R IN T  " R E A L S : " :  FOR J  =  O TO 9 :  FOR K =  O TO 9 :  P R IN T  REAL

( J , K ) "

NEXT :  P R IN T  s P R IN T  :  NEXT 
6 2 0  V TA B  2 3 :  H TA B  1 :  IN P U T  "N E X T  " jS L *
6 3 0  T E X T  :  HOME
6 4 0  P R IN T  " IN T E G E R S :" :  FOR J  =  0  TO 9 :  FOR K =  0  TO 9 i  

FOR I  =  O TO 9 :  P R IN T

IG ER '/. ( J , K ,  I )  "  NEXT :  P R IN T  : P R IN T  : N E X T :  P R IN T  :  NEXT

Program B .M O D E dem onstrates the 
array filing method.

A choice of " W "  from  the selection 
menu creates three test arrays based on 
the squares and cubes of 10 elem ents 
(two 100-elem ent integer and real 
types, and one 1000-elem ent string 
type), and transfers control to the first 
address calculation routine ''strin g s” 
at line 410.

Line 4 2 0  equates the zero-th ele
m ent o f the array to itself. T h is  has the 
effect of invoking an Applesoft internal 
locator routine that first locates the 
array in the variable space, and then 
deposits its address in decim al loca
tions 131 and 132. T he values in these 
two registers are then transferred to 
two " s a fe "  locations so they w ill not 
be lost when another variable is 
referenced. D M EN  is then set to the 
number of dim ensions, and control is 
transferred to the SAVE and LOAD sec
tion beginning at line 340.

T h e  SAVE and LOAD routine calcu
lates the location and length (ADDR 
and LGTH ) of the variable file  by start
ing at the address in the " s a fe "  loca
tions and counting back three bytes 
plus two tim es the num ber of dim en
sions to the next-variable offset. The 
resultant range of data is then BSAVEd 
to disk. T h e  sam e calculations are per
formed for the " R ” (for "R ead ” ) selec
tion, but, of course, the length para
meter is not used.

T h is  basic process is the same for 
the storage and retrieval of all three 
array types. There is, however, one 
important difference in the process for 
string arrays. Since the actual strings 
are not located in the same area as their 
pointers, it is necessary to determ ine 
their locations and establish a separate 
file for them . Accordingly, line 440  
resets ADDR to the location of the 
zero-th elem ent, and sets LG TH  equi
valent to the difference betw een ADDR 
and STR G . T h is  mem ory range is then 
either BSAVEd or BLOADed, depend
ing on the m enu selection

Com parisons and C onditions

T h e  differences, in term s of speed of 
execution and storage space, are im 
pressive, and grow more so as the arrays 
increase in size. Figure 3 com pares read 
and w rite tim ings and sector storage for 
text vs. binary files for the 10-elem ent 
base test array. It also shows sim ilar 
com parisons for the sam e array lim ited

to five elem ents (25 num erics, and 125 
strings), and expanded to 20 elem ents 
(400 num erics and 8000  strings).

Although the im provem ents in 
speed and space utilization depend on 
the size of the elem ents involved, it ap
pears that m ost arrays can be saved and

loaded in from four to 14 tim es faster 
than textfiles, and may take up only 
half the space for num eric arrays, while 
sacrificing only a few sectors for strings.

W hen using this technique, one or 
tw o conditions need to be observed. 
First, the address calculations for the
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TEXT BMODE

WRITE TIME 0 :5 7 0 :1 4
READ TIME 0 : 5 1 0 :1 0

s p a c e ; SECTS

CHAR, -  TEXT 6 6
CHAR, -  PTRS - 3
REALS 3 4
INTEGERS 17 9

TEXT BMODE

6 :4 4
6 :3 1

0 :3 7
0 :2 8

22

10
143

20
6
9

64

10-ELEMENT BASE 20-ELEMENT BASE

Figure 3: Comparison of Timing and Sector Usage for Various-Sized Types of Arrays.

TEXT BMODE

0 :1 3
0 : 0 8

0 : 1 1
0 : 0 7

5-ELEMENT BASE

string elem ents are based on the posi
tion  of the zero-th elem ent of the array. 
If that elem ent is located w ithin  the 
program itself, the SAVE and LOAD 
routine w ill consider its position to be 
the start of the string file, and w ill a t
tem pt to save everything from there up 
to STRG .

Second, from the point w here the 
zero-th elem ent is first invoked to the 
point where the array is saved or loaded, 
any variab les, p articu larly  sim ple 
variables, referenced or assigned, m ust 
have been previously dim ensioned. 
O therw ise the variable stack  w ill be 
shifted up to accom m odate them , and 
the locational references w ill becom e

m eaningless. T h is is not a problem 
once the BSAVE or BLOAD process has 
been com pleted.

Finally, the FRE(0) statem ent is ab
solutely necessary to force a garbage 
collection  and to reduce the size o f the 
string file.

E xtension  to  O ther System s

T h is m ethod should be sim ple to 
im plem ent in other versions of M icro
soft BA SIC , or any floating-point 
BASIC that structures and stores its 
variables in a sim ilar manner. O r it 
could be im plem ented on a BASIC that 
has som e provision for locating and

saving the addresses o f specific array 
elem ents. Given those prerequisites, all 
you need to do now is  to determ ine the 
system -specific addresses for array 
space, string storage, and the locator's 
variable address dump, and to  m ake the 
appropriate substitutions.

H ank Blakely is president o f  the  Athena 
Group, a  federally-certified corporation 
specializing in m icrosystem  design for 
business and government. He has used an 
Apple II for three years,  and is fascinated 
w ith  graphics, artificial intelligence, and 
robotics.
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IF  YOU CONSIDER THE PRICE, COGNIVOX AT $ 2 4 9  IS THE BEST 
BUY IN VOICE IIO .
IF  YOU CONSIDER THE PERFORMANCE, YOU W ILL BUY IT. 
BECAUSE COGNIVOX OUTPERFORMS A LL VOICE INPUT OR OUTPUT  
PERIPHERALS FOR THE APPLE II.
AT  AN Y PRICE. ..in...— ... MWnummmmmm

C O G N IV O X  V 1 0 - 1 0 0 3  is a  s ta te -o f-th e -a r t 
S p e ech  R e co g n itio n  a n d  v o ic e  o u tp u t p erip h era l 
fo r  th e  A P P L E  I I  c o m p u te r . I t  e n a b les  th e  A P P L E  
to  re co g n iz e  w ords o r  s h o rt p h rases sp o k en  b y  th e  
u ser a n d  it  c a n  ta lk  w ith  n a tu ra l so u n d in g  voice .

S P E E C H  R E C O G N I T IO N
C O G N I V O X  reco g n izes w o rd s (su ch  as  " o n e ,"  

" e n t e r ,"  e t c . )  o r  sh o rt p h rases (lik e  " to ta l  
a m o u n t,"  “ n e t w e ig h t ,"  e t c . )  fro m  a  v o cab u lary  
o f  3 2  e n tr ie s . T h e  v o ca b u la ry  e n tr ie s  a re  ch o sen  by 
th e  u ser to  su it  h is a p p lic a tio n . T h e n  C O G N I
V O X  is " t r a in e d "  to  th e  v o c a b u la ry  b y  rep eatin g  
e a c h  e n try  th re e  tim e s  in to  th e  m icro p h o n e  under 
th e  p ro m p tin g  o f  th e  sy stem .

D u rin g  tra in in g , C O G N IV O X  an alyzes the 
v o ice  o f  th e  u ser a n d  co m p resses a ll th e  im p o rta n t 
in fo rm a tio n  in  e a ch  e n try  in to  4 8  b y tes  o f  d a ta  
ca lle d  th e  re fe re n ce  p a tte rn . W h e n  tra in in g  is 
c o m p le te , w o rd s  spoken in  th e  m icro p h o n e  are 
s im ila rly  a n a ly z e d  a n d  th e  re su ltin g  4 8 -b i t  p a ttern  
is c o m p a re d  w ith  a ll th e  re fe re n ce  p a tte rn s  to  o b 
ta in  a  b est m a tch .

T h e  p o w e r o f  C O G N IV O X  is d eriv ed  fro m  p ro 
p r ie ta ry  p a tte rn  g e n era tio n  a n d  p a tte rn  m a tch in g  
a lg o r ith m s  th a t  a llo w  q u ic k  a n d  e a sy  tra in in g  a n d  
give a  re co g n itio n  a c c u ra c y  e q u a l to  m u c h  m o re  
exp en siv e  u n its .

V o c a b u la rie s  la rg er  th a n  3 2  w o rd s a re  possib le  
b y  sw a p p in g  r e fe re n ce  p a ttern s  in  m em o ry  usin g  a 
key  w o rd , f o r  ex a m p le , “ch a n g e  v o c a b u la ry ."  O r  
th e  sw a p  c a n  b e  p erfo rm ed  u n d er p ro g ram  co n 
tro l.

V O I C E  O U T P U T
C O G N IV O X  c a n  ta lk  w ith  a  v o ca b u la ry  o f  3 2  

w ord s o r  sh o rt p h rases. N o re stric tio n s  a r e  p laced  
o n  th e  v o ca b u la ry  w h ic h  c a n  b e  p ro g ram m ed  
s im p ly  b y  sa y in g  th e  w o rd s in to  th e  m icro p h o n e. 
T h e  sp eech  w a v efo rm  is th en  d ig itized  u sin g  a  
d a ta  co m p ressio n  m eth od  a n d  s to re d  in  m em o ry .

W h e n  v o ice  o u tp u t is d e s ire d , th e  s e le c ted  w ord  
o r  p h rase  i s  re co n stru cted  a n d  p lay ed  b a ck  u sin g  a  
b u ilt- in  sp eak er/ am p lifier. A ja c k  is also p rovided  
th a t a llo w s  c o n n e ctio n  to  ex te rn a l a m p lifie rs  or 
sp eak er.

T h is  m eth o d  o f  v o ice  o u tp u t o ffe rs  tw o  v ery  im 
p o rta n t ad v a n ta g es : F ir s t ,  th e  u ser h as fu ll co n tro l 
o v er th e  se le c tio n  o f  th e  v o ca b u la ry  a n d  th e  type 
and to n e  o f  v o ic e . S eco n d , th e  v o ic e  o u tp u t is  n a t
u ra lly  so u n d in g  h u m a n  sp eech  w h ic h  is  p leasan t 
and ea sy  to  u n d ersta n d . T h e se  fea tu re s  a r e  not 
a v a ila b le  in  m o st o th e r  v o ice  o u tp u t d ev ices  in  th e  
m ark et.

T h e  v o ice  o u tp u t a n d  sp eech  reco g n itio n  vo ca
b u laries  a r e  in d ep en d en t o f  e a c h  o th e r  a n d  c a n  b e  
d iffe re n t. T h u s  i t  is  possib le  t o  estab lish  a  d ialog  
w ith  th e  c o m p u te r .

U S IN G  C O G N IV O X
C O G N IV O X  is d esign ed  fo r e x trem e  ea se  o f  

use. I t  is  a  c o m p le te  sy stem , fu lly  assem bled  and 
te ste d , in c lu d in g  h a rd w a re  in  a n  in stru m en t ca se , 
m icro p h o n e , p ow er s u p p ly , c a sse tte  w ith  s o ftw a re  
a n d  user m a n u a l. I t  p lugs in to  th e  g a m e  I/O p ort 
in  th e  A P P L E  a n d  does n o t use u p  th e  v alu ab le  
p erip h era l slots.

S o ftw a re  p rovided  w ith  C O G N IV O X  in clud e 
d em o n stra tio n  p ro g ram s an d  tw o  v o ice  o p era ted , 
ta lk in g  v id eo  g a m e s . All p ro gram s a r e  u n p ro te ct
ed  so th a t th e  user c a n  e x a m in e  an d  m o d ify  them .

A n o p tio n al d iskette  f o r  D O S  3 .3  in clud es all 
ca sse tte  so ftw a re  plus disk fa c ilit ie s  to  sto re  and 
retriev e  v o ca b u la ries  o n  disk.

A d d in g  v o ice  I/O to  y o u r o w n  p ro g ram s is very 
sim p le . A s ta te m e n t in  B A S IC  is a ll th a t  is  need ed 
to  e ith e r  reco g n ize  o r  say  a  w o rd . C o m p le te  in 
stru ctio n s o n  h o w  to  ad d  v o ice  to  y o u r p rogram s 
a re  g iv en  in  th e  m a n u a l.

A P P L IC A T IO N S
C O G N IV O X  ad d s a  w h o le  n ew  d im en sio n  to  

m a n -co m p u te r  in te ra c tio n . I t  c a n  b e  used fo r  d a ta  
an d  co m m a n d  e n try  w h en  h an d s and/or eyes are 
busy. A s a n  ed u ca tio n a l to o l. A s a n  a id  to  h a n d i
c a p p e d . A s sound e ffe cts  g e n e ra to r . As a  te le 
p h on e an sw erin g  m a c h in e . As a  ta lk in g  c a lc u la 
to r, o r  ta lk in g  c lo ck .

T h e  list is  end less. W ith  a  B S R  h o m e  c o n tro lle r  
in te rfa ce  i t  c a n  b e  used to  c o n tro l b y  v o ic e  a p 
p lia n ces  a n d  lig h ts  aro u n d  th e  house. W ith  an  
I E E E  4 8 8  in te r fa c e  c a rd  it  c a n  b e  used to  c o n tro l 
b y  v o ice  in stru m en ts , p lo tte rs , test system s. And 
all th ese  devices co u ld  ta lk  b a c k , sa y in g  th eir 
read in g s, a la rm  c o n d itio n s , even  th e ir  n a m e . 
F in a lly , C O G N IV O X  is a  su p e r to y , a  fa sc in a tin g  
d ev ice  to  p la y  w ith . Im a g in e  an  a d v en tu re  g a m e  
th a t  talks to  w a rn  yo u  o f  d a n g e r a n d  listen s to  
y o u r co m m an d s!

S P E C IFIC A T IO N S
R e co g n iz e r  ty p e :
Iso la ted  w o rd , sp ea k er d ep en d en t.
V o c a b u la ry  size:
3 2  w o rd s o r  s h o rt p h rases fo r  b o th  re co g n itio n  and 
v o ice  response.
D ia lo g  c a p a b ility :
R eco g n itio n  an d  resp on se  v o ca b u la r ies  c a n  b e  d if
fe ren t.
W o rd  D u ratio n
G re a te r  th a n  150 m s an d  less th a n  3  seconds. 
S ilen ce  g a p  b e tw e e n  w ords:
1 5 0  m s m in im u m .
T ra in in g  req u ired :
M ust p ro n o u n ce  v o ca b u la ry  3  tim e s  to  tra in  
re co g n iz e r. A llow s w ords to  b e  in d iv id u ally  
re tra in ed .
R eco g n itio n  a c c u ra c y :
U p to  9 8 % .  R e co g n itio n  a c c u ra c y  depends on 
sp ea k er e xp erien ce  a n d  ch o ic e  o f  v o ca b u la ry . 
T y p e  o f  v o ice  o u tp u t:
D ig ita l re co rd in g  o f  u ser v o ice .
A udio o u tp u t:
1 3 0  m W
F req u e n cy  response:
100 to  3 2 0 0  H z.
P o w e r co n su m p tio n :
120 m W  d u rin g  re co g n itio n , 3 5 0  m W  m axim u m  

d u rin g  s p eech  o u tp u t.
P o w e r sup p ly :
9 V  D C , 3 0 0  m A , u n reg u lated .
D im en sion s:
5 "x  6 " x  1 .2 5 -  
M em o ry  req u irem en ts:
A p p rox. 4 K  b y tes fo r  p ro g ram  a n d  ta b le s . 1 .5K  
b y tes p e r  s e c . o f  sp eech  fo r  s to ra g e  o f  voice 
response v o c a b u la ry  (A p p rox. 7 0 0  b y tes  p er 
w o rd ).

VOICETEK
D e p tG , P .O . B o x  388 

G o le ta , C A  93116

ALSO AVAILABLE f o r  COMMODORE 
COMPUTERS and t h e  AIM-65.
CALL o r  WRITE f o r  MORE INFO.

ORDER COGNIVOX TODAY
To order COGNIVOX by phone, call us at (805) 685-1854, 9AM to  4PM PST. Monday through Fri
day, and charge it to your MASTERCARD or VISA. Or you can order by mail. Send us a check or 
money order for $249 plus $5 shipping and handling (CA residents add 6% tax). Soltware on 
diskette (DOS-3.3) order part # DSK-3.3, $19. Foreign orders welcome, add 10% for air mail 
shipping and handling. COGNIVOX is backed by a 120 day warranty against manufacturing 
defects.
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Introducing... 
A2-PB1

PINBALL
n  n  r »  r i  r «  r i
1.1 ) _ l  I .  I  I .  1 I..1 ■_ i

n  r »  r »  r  i  o  n  
u u u u u u

r i  n  r i  C i  s’ i  n  
u u u u u u

This beautiful and sophisticated simulation offers superior ball action, 
superior flipper control, and many subtle perfections which w ill result in 
your superior enjoyment.

Please don’t compare A2-PB1 Pinball with other pinball simulations. 
Nothing else even comes close. $29.95

The engineering and graphics experts 
opening a new era in computer simulation.

See your dealer...
or for direct orders, add $1.50 and specify UPS or first class mail. 
Illinois residents add 5% sales tax.
Visa and MasterCard accepted.

Communications Corp. 
713 Edgebrook Drive 
Champaign, IL 61820 
(217) 359-8482 
Telex: 206995



A Disassembler for the 6809
Here’s a description o f the 
operation of a d isassem bler fo r 
the 6809 m icroprocessor. The 
disassembler is w ritten in 
M icrosoft BASIC and w ill run 
either on the Apple II com puter 
(using Applesoft) or on the 
Radio Shack Color Computer.

Mark J. Borgerson 
1624 NW Kings Blvd. 
Corvallis, Oregon 97330

In th is  a r t ic le  I w ill d escrib e  th e  
d evelop m ent and use o f a s im p le  d is
assem b ler fo r th e  M o to ro la  M 6 8 0 9  
m icro p ro cesso r. T h e  d isassem b ler is 
w ritten  in  M icro so ft B A S IC  and  the 
source cod e appears a t th e  end o f the 
artic le . T h e  program  is  designed to  run 
on th e  A pple II com p u ter. I o rig in a lly  
developed th e  program  on a Radio 
Sh ack  co lo r  co m p u ter , b u t transferred  
it to th e  Apple to  ta k e  advantage o f the 
superior operating environm ent provided 
by A pple D O S  3 .3 .  S in ce  b o th  A pple
soft and R adio S h a c k  C o lo r B A SIC  w ere 
o rig in a lly  d ev elop ed  by  M icro so ft , 
transferring th e  program  w as fairly  s im 
ple. O n ly  a few  chang es in th e  input 
and o u tp u t ro u tin es  w ere needed to 
m ake th e  program  ru n  on th e  Apple. 
C on versely , it should  b e  s im p le  to 
m ake th e  n ecessary  changes in  th e  pro
gram  so  th a t i t  w ill, o n ce  again , ru n  on 
the R ad io  S h a c k  com p uter.

D isassem bler Fundam entals

A d isa sse m b le r is  a program  w h ich  
w ill read  a m a ch in e  language program , 
e ith er from  m em o ry  o r fro m  som e 
storage d ev ice , th en  produce a lis tin g  of 
the op co d e m n e m o n ic s  and  th e ir  
a sso c ia te d  d a ta  b y te s . S o m e  d is 
assem b lers  gen erate  o u tp u t th a t in 
cludes la b els  for a ll b ran ch es and 
referenced  d ata lo ca tio n s . T h is  typ e of 
d isassem b ler, ca lled  a " s o u r c e  code 
g e n era to r ,"  ca n  be used  to  p rod uce a 
text f ile  w h ich  m a y  b e  m od ified  and 
reassem bled .

0: N E G D *** V *** V C O M D L S R D *** V R O R D A S R D
8: A S L D R O L D D E C D * * * D INC D T S T D J M P D C L R D

16: *** V *** V N O P H S Y N C H *** V * * * V L B R A L L B S R L
24: *** V D A A H O R C C M * * * V A N D C C M S E X H EXG 1 T F R 1
32: B R A R B R N R B H I R B L S R B C C R B C S R B N E R B E Q R
40: B V C R B V S R B P L R BMI R B G E R B L T R B G T R B L E R
48: L E A X X L E A Y X L E A S X L E A U X P S H S 2 P U L S 2 P S H U 2 P U L U 2
56: * * * V R T S H A B X H RTI H C W A I 2 M U L H *** V SWI H
64: N E G A H *** V *** V C O M A H L S R A H *** V R O R A H A S R A H
72: A S  LA H R O L A H D E C A H *** V I N C A H T S T A H * * * V C L R A H
80: N E G B H * * * V *** V C O M B H L S R B H * * * V R O R B H A S R B H
88: A S  LB H R O L B H D E C B H *** V I N C B H T S T B H *** V C L R B H
96: N E G X * * * V *** V C O M X LRS X * • * V R O R X A S R X

104: A S L X R O L X D E C X *** V INC X T S T X J M P X C L R X
112: N E G E *** V *** V C O M E LSR E * * * V R O R E A S R E
120: A S L E R O L E D E C E *** V INC E T S T E J M P E C L R E
128: S U B A M C M P A M S B C A M S U B D 3 A N  DA M B I T A M LDA M *** V
136: E O R A M A D C A M O R A M A D D A M C M P X 3 B S R R L D X 3 * * * V
144: S U B A D C M P A D S B C A D S U B D D A N D A D B I T A D L D A D S T A D
152: E O R A D A D C A D O R A D A D D A D C M P X D J S R D LDX D S T X D
160: S U B A X C M P A X S B C A X S U B D X A N D A X B I T A X L D A X S T A X
168: E O R A X A D C A X O R A X A D D A X C M P X X J S R X L D X X S T X X
176: S U B A E C M P A E S B C A E S U B D E A N D A E B I T A E L D A E S T A E
184: E O R A E A D C A E O R A E A D D A E C M P X E J S R E L D X E S T X E
192: S U B B M C M P B M S B C B M A D D D 3 A N D B M B I T B M LDB M * * * V
200: E O R B M A D C B M O R B M A D D S M L D D 3 *** V LDU 3 *** V
208: S U B B D C M P B D S B C B D A D D D D A N D B D B I T B D LDB D S T B D
216: E O R B D A D C B D O R B D A D D B D L D D D S T D 3 LDU D S T U D
224: S U B B X C M P B X S B C B X A D D D X A N D B X B I T B X LDB X S T B X
232: E O R B X A D C B X O R B X A D D B X L D D X S T D X LDU X S T U X
240: S U B B E C M P B E S B C B E A D D D E A N D B E B I T B E L D B E S T B E
248: E O R B E A D C B E O R B E A D D B E L D D E S T D E LDU E S T U E

Table 1: M n e m o n ic s  a n d  T y p e  In d ic a to r s  lo r  th e  F ir s t  255  O p c o d e s

256 1 0 2 1 L B R N L 1 0 2 2 L B H I L 1 0 2 3 L B L S L 1 0 2 4 L B C C L
260 1 0 2 5 L B C S L 1 0 2 6 L B N E L 1 0 2 7 L B E Q L 1 0 2 8 L B V C L
264 1 0 2 9 L B V S L 10 2 A L B P L L 1 0 2 B L B M I L 1 0 2 C L B G E L
268 1 0 2 D L B L T L 1 0 2 E L B G T L 1 0 2 F L B L E L 1 0 3 F S W I 2 H
2 7 2 1 0 8 3 C M P D 3 1 0 8 C C M P Y 3 1 0 8 E L D Y 3 1 0 9 3 C M P D D
2 7 6 1 0 9 C C M P Y D 1 0 9 E L D Y D 1 0 9 F S T Y D 1 0 A 3 C M P D X
280 1 0 A C C M P Y X 1 0 A E L D Y X 1 0 A F S T Y X 1 0 B 3 C M P D E
284 10 B C C M P Y E 1 0 B E L D Y E 1 0 B F S T Y E 1 0 C E L D S 3

288 1 0 D E L D S D 1 0 D F S T S D 1 0 E E L D S X 1 0 E F S T S X
292 1 0 F E L D S E 1 0 F F S T S E 1 1 3 F S W I 3 H 1 1 8 3 C M P U 3
2 9 6 1 1 8 C C M P S 3 1 1 9 3 C M P U D 1 1 9 C C M P S D 1 1 A 3 C M P U X
300 1 1 A C C M P S X 1 1 B 3 C M P U E 1 1 B C C M P S E L A S T  M N E M O N I C

Table 2: O p c o d e s  a n d  M n e m o n ic s  fo r  S p e c ia l O p c o d e s

T h e  s im p le r d isassem b lers , l ik e  the 
o n e  a cco m p an yin g  th is  a rtic le , sim p ly  
produce a lis tin g  o f  addresses, opcodes 
and data b y te s . T h e  o u tp u t is n o t su it
ab le  for reassem b ly  w ith o u t a lo t of 
ed itin g . T h e  s im p ler d isassem b lers  are 
g en era lly  used to e xa m in e  cod e in 
m em o ry , e ith e r  to  v erify  cod e you have 
w ritte n  you rself, o r to  d elve in to  the 
op eratio n  o f cod e  w ritte n  b y  som eo n e

e lse . For in s ta n ce , I have used  th e  6 8 0 9  
d isassem b ler o n  th e  co lo r  co m p u te r to  
e xa m in e  th e  code in th e  B A SIC  R O M s 
to  find  o u t how  B A SIC  u ses d ifferent 
areas o f m em o ry .

T h e re  are tw o  p o ssib le  approaches 
to ta k e  in  w ritin g  a d isassem b ler. F irs t 
y o u  ex a m in e  e a ch  opcode b y te , b reak  it 
in to  a b it  p attern  w h ich  rep resen ts  th e
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T a b le  3

M N $ (3 0 5 ) T h e  array o f m n em o n ic  strin gs

PR D e v ice  n u m b er for outp u t 1 = co n so le , 2 = p rinter

o $ T h e  s trin g  w h ich  co n ta in s  th e  ou tp u t lin e  o f d isassem b led  code

H W A n u m b er rep resenting  a  h ex a d ec im a l 16 -b it w ord

H W $ A strin g  w h ich  co n ta in s  a rep resen ta tion  o f a 1 6 -b it h ex ad ecim al 
word

B T A n u m b er representing  a h ex a d ec im a l byte

B T $ A strin g  rep resenting  a b y te  in h ex ad ecim al form

AD T h e  address o f th e  n e x t b y te  to  be fetch ed  fro m  m em o ry

O P T h e  valu e o f th e  m o st re c e n tly  fetch ed  opcode

EA A n u m b er representing  an e ffectiv e  address —  u su a lly  th e  target 
o f a  bran ch  opcode

PB T h e  p o st b y te  in  an indexed m od e in stru ctio n

IM A n u m b er rep resen tin g  th e  p articu lar ind exing  m od e d eterm ined  
by a p ost byte

C D $ A s trin g  w h ich  co n ta in s  th e  data b ytes for any  data fo llo w in g  the 
opcode

RR A b y te  w h ich  rep resen ts  th e  reg isters to be pushed or pulled

RR$ T h e  h ex ad ecim al s trin g  rep resen ta tion  o f RR

m n e m o n ic  and addressing m od e, then  
lo o k  up th e  proper m n e m o n ic  s trin g  in 
a  ta b le . If y o u  e x a m in e  a ta b le  o f op
cod es fo r th e  6 8 0 9 , you w ill find  that 
c er ta in  co m b in a tio n s  o f b its  in  th e  op
cod e b ytes  a lw ays o ccu r w ith  a par
ticu la r  addressing m od e. B y  u sin g  logic 
and b it  m a n ip u la tio n , you ca n  deduce 
th e  proper m n e m o n ic  and addressing 
m od e fo r th e  op code b y te . (T h is  is the 
ty p e  o f  d isassem b ler b u ilt in to  th e  A p
p le m o n ito r .)  H ow ever, I d iscarded th is  
approach for tw o  reaso n s:

1. T h e  b it m a n ip u la tio n s  inv olv ed  arc 
m o st e a sily  done in  m a ch in e  la n 
guage —  I w as w o rk in g  w ith  BA SIC .

2 . T h e  w ide v ariety  o f addressing 
m o d es av a ilab le  fo r th e  6 8 0 9  m ak es 
th is  approach m ore co m p le x  than 
w h en  u sin g  a s im p ler p ro cesso r lik e  
th e  6 8 0 0  o r 6 5 0 2 .

T h e  second  approach to  w ritin g  a 
d isassem b ler is to  u se  ea ch  opcode byte 
as a n  in d ex  in to  a ta b le  w h ich  co n ta in s  
b o th  th e  m n e m o n ic  strin g  and an in 
d ica to r o f th e  addressing m ode. I  chose 
th is  m eth od  b ecau se  i t  is  w ell-su ited  to 
im p le m e n ta tio n  in M icro so ft BA SIC , 
w h ich  h as an e x c e lle n t s trin g  array 
fa c ility . T h is  approach requ ires a data 
array o f a t le a st 2 5 6  strin g s to  hold  each  
o f th e  m n e m o n ics  (or an in d ica to r for 
an illeg a l opcode b y te  —  th e  6 8 0 9  has 
3 4  o f th e se ). T h is  m eth od  m u st also 
cope w ith  th e  fa c t th a t th ere  are 47  
tw o -b y te  op codes for the 6 8 0 9 .

T h e  tw o -b y te  opcodes a ll have a 
f ir s t  b y te  w h ich  is  e ith e r  $ 1 0  or $ 1 1 . 
T h is  s im p lifies  th e  procedure for m a tch 
ing th e  opcode b ytes to  th e  m n em o n ics  
s o m e w h a t, b u t w e w ould  s t ill  need  tw o 
m o re  ta b les  o f 2 5 6  strin gs if  w e w an t to 
u se  th e  second  b y te  as an ind ex in to  a 
ta b le  for th e se  in s tru c tio n s . R ather 
th a n  s e t  up th is  ad d ition al array sp ace , I 
s im p ly  added th e  h ex ad ecim al opcode 
re p rese n ta tio n  to  th e  beginn ing  o f th e  
m n e m o n ic  s trin g . N ow , w h en ev er the 
firs t b y te  o f  an opcode is  $ 1 0  o r $ 11, I 
s im p ly  search  th e  m n e m o n ic  array u n 
t i l  1 find  an en try  w h ich  h as th e  sam e 
h ex a d ec im a l rep resen ta tion  as the code 
in  m em o ry .

E ach m n e m o n ic  strin g  ends w ith  a 
s in g le  ch a ra cter w h ich  in d ica tes  th e  ad
d ressing m od e for th e  opcode. T a b le  1 
sh o w s th e  m n e m o n ic  strin g s for the 
s in g le  b y te  opcodes. T a b le  2  d isp lays 
th e  m n e m o n ics  and addressing m odes

for the tw o -b yte  opcodes. T h e  address 
m od e ch aracters  in d ica te  th e  fo llow ing 
typ es o f addressing:

D  D ire c t page 
V Invalid  opcode 
R R e la tiv e  addressing 
X  Indexed addressing 
H  In h eren t m ode 
E E xtended  (16-b it) addressing 
M  Im m ed iate  m ode (w ith  8 -b it data)
L Long b ran ch  (1 6 -b it offset)
1 P u sh  o r p u ll w ith  sin gle  post-byte
2  T w o -reg ister m od e (as in  T F R  X ,D )
3  Im m ed iate  addressing w ith  16-b it 

data

T h e  program  (listin g  2) ru ns in a 
tig h t loop co n ta in ed  in  lin es  110  to 
3 9 0 . In th is  loop th e  firs t opcode b y te  is 
read from  m em ory  (lin e  130) and the 
m a tch in g  m n e m o n ic  is  d eterm ined . 
O pcodes are m atch ed  to  m n e m o n ics  in 
su b ro u tin es beginn ing a t lin es  7 0 0 0  and 
7 5 0 0 . T h e  firs t o f th ese  d eterm in es 
m n e m o n ics  for s in g le-b y te  opcodes, 
th e  secon d  th e  m n e m o n ics  for tw o-byte 
opcodes.

T h e  series  o f IF  s ta te m e n ts  in  lin es 
1 7 0 -2 7 0  d eterm in es th e  addressing 
m od e and c a ll  su b ro u tin es appropriate 
to ea ch  addressing m od e. S ee  ta b le  3  for 
a l is t  o f th e  m o st im p o rtan t v ariab les  in 
th e  program  and th e ir  fu n ctio n s .

U sin g  th e  P rogram

T h e  d isa sse m b le r is  v ery  s im p le  to 
use. W h en  you ru n  th e  program  it  w ill 
ask  for th e  h ex a d ec im a l address w here 
yo u  sta rt th e  d isa ssem b ly . O n c e  you 
hav e  entered  th e  address, i t  w ill ask  
yo u  w h eth er you w a n t th e  o u tp u t d i
rected  to  th e  s c re e n  o r th e  p rin ter. A fter 
d isassem b ly  b eg in s, th e  program  is  n o t 
p articu larly  fa st. T h is  is n 't  m u c h  o f  a 
p ro b lem  s in c e  th e  o u tp u t scro lls  by a t a 
co m fo rtab le  read ing ra te  w h en  i t  is 
d irected  to  th e  scre e n . If I find  a par
ticu la r ly  in te re stin g  sp ot, I h a lt  th e  pro
gram  by h ittin g  any k ey  o n  th e  k ey 
board. H ittin g  a n o th e r key w ill resum e 
th e  d isassem b ly , h ittin g  an  E S C  w ill 
re s ta rt th e  program  and a sk  y o u  again 
for th e  s tartin g  address and ou tp u t 
d ev ice . L is tin g  1 is  a sa m p le  o f th e  o u t
p u t. (T h is  p a rticu la r  cod e is  part o f a 
vid eo d river for th e  Apple.)

I hope th is  program  w ill be u sefu l to 
any  of you w ho are u sin g  th e  6 8 0 9  pro
cessor. A lth ou gh  B A SIC  m ay  n o t b e  th e  
b e st language for w ritin g  th is  typ e of 
program , so m e tim e s  you h av e  to  u se  
th e  language av a ilab le . T h is  w as cer
ta in ly  th e  ca se  w hen  I firs t purchased 
m y  C o lo r C o m p u ter. Even i f  you are 
n o t u sin g  th e  6 8 0 9 , th e  te ch n iq u e s  used 
to  d ecip her th e  b it  p attern s m a y  in 
te re st you i f  yo u  w ould lik e  to  w ork 
w ith  o th e r  p rocessors.
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L is tin g  1: Sam ple  o f D isassem bled  Code

7 87 7 : 34 36 P S H S A , B , X , Y ,

7 87 9 : 7 D  C 0 0 0 T S T S C 0 0 0

7 8 7 C : 2 A  0C B P L S 7 8 8 A
7 87 E : 17 0 1 7 1 L B S R S 7 9 F 2

7 8 8 1 : 8 1  93 C M P A # $ 9 3

7 8 8 3 : 26 0 5 B N E S 7 8 8 A

7 8 8 5 : 17 0 1 6 A L B S R S 7 9 F 2

7 8 8 8 : A 6  E4 L D A ,s
7 8 8 A : 8 A  80 O R A # $ 8 0
7 8 8 C : 8 1  A 0 C M P A I S A 0

7 8 8 E : 2 C  4B B G E $ 7 8 D B

7 8 9 0 : 81 8 D C M P A I S 8 D

7 8 9 2 : 2 7  56 B E Q S 7 8 E A
7 8 9 4 : 81 8A C M P A » S 8 A

7 8 9 6 : 27 54 B E Q S 7 8 E C
7 8 9 8 : 81 87 C M P A # $ 8 7
7 8 9 A : 26 05 B N E S 7 8 A 1
7 8 9 C : 35 36 P U L S A , B , X , Y ,
7 8 9 E : 16 0 0 B 6 L B R A $ 7 9 5 7
7 8 A 1 : 8 1  88 C M P A # $ 8 8
7 8 A 3 : 2 6  17 B N E $ 7 8 B C
7 8 A 5 : 0 A  24 D E C $ 2 4
7 8 A 7 : 2 A  11 B P L $ 7 8 8 A

7 8 A 9 : 9 6  20 LDA $ 2 0
7 8 A B : 9 B  21 A D D A $ 2 1
7 8 A D : 4A D E C A
7 8 A E : 97 24 S T A $24
7 8 B 0 : 0 D  25 T S T $ 2 5
7 8 B 2 : 27 06 B E Q $ 7 8 B A
7 8 B 4 : 0 A  25 DEC $ 2 5

7 8 B 6 : 9 6  25 LDA $ 2 5
7 8 B 8 : 8 D  7E B S R $ 7 9 3 8
7 8 B A : 35 B6 P U L S A , B , X , Y , P C ,
7 8 B C : 8 1 9 D C M P A S $ 9 D
7 8 B E : 2 6 04 B N E $ 7 8 C 4
7 8 C 0 : 8 D  51 B S R $ 7 9 1 3
7 8 C 2 : 35 B6 P U L S A , B , X , Y , P C ,
7 8 C 4 : 81 8C C M P A # $ 8 C
7 8 C 6 : 2 6  05 B N E S 7 8 C D

7 8 C 8 : 17 0 0 9 D L B S R $ 7 9 6 8

HWS +

10 R E M  6 8 0 9  D I S A S S E M B L E R  
15 H I M E M :  2 0 0 0 0  
20 R E M  M .B O R G E R S O N

30 R E M  1 2 / 2 5 / 8 0
40 D I M  M N $ ( 3 0 5 ) : H $  = ■ 012345 6 7 8 9 A B C D E F "
50 G O S U B  9 0 0 0 :  R E M  R E A D  D A T A
60 R E M  G E T  S T A R T I N G  A D D R E S S
7 0  H O M E  : P R I N T  " 6 8 0 9  D I S A S S E M B L E R  V I . 0"
74 P R  = 0

8 0  P R I N T  : I N P U T  " H E X  A D D R E S S : " ; H A S  
9 0  G O S U B  9 1 0 0 :  R E M  C O N V E R T  T O  D E C I M A L  N U M B E R  
1 0 0  A D  = H D
1 0 5  I N P U T  " O U T P U T  T O  S C R E E N  (1), O R  P R I N T E R  ( 2 ) ? " j P R
1 0 6  IF (PR < 1) O R  (PR > 2) T H E N  1 0 5  
1 1 0  R E M  N O W  G O  I N T O  L O O P  
1 1 5  O S  =
1 2 0  H W  = A D :  G O S U B  8 0 0 0 : O S  

1 3 0  O P  =  P E E K  (AD): I F  ( ( O P  =  16) O R  (OP = 1 7 ) )  T H E N  G O S U B  7 5 0 0 :  G O T O  1 5 0  
1 4 0  G O S U B  7 0 0 0  
150 
170 

180 
190 
200 
210 
220 
230 
240 

250 
260 
270 
280 
290 
300 
310 
350 
360 
370 

390 
400

Listing 2: 6809 D isassem bler

R E M MOW1 A S S E M B L E O P C O D E  S T R I N G
IF T Y $ = ■H" T H E N G O S U B 4 0 0
IF T Y $ = ■D” T H E N G O S U B 500
IF T Y $ = "R" T H E N G O S U B 1 0 0 0
IF T Y S = "M" T H E N G O S U B 1 5 0 0
IF T Y $ = " E” T H E N G O S U B 2 0 0 0
IF T Y S = - V ” T H E N G O S U B 2 5 0 0
IF T Y S - "X" T H E N G O S U B 3 0 0 0
IF T Y S = "1" T H E N G O S U B 4 0 0 0
IF T Y $ = "2" T H E N G O S U B 4 5 0 0
IF T Y $ = ' L ‘ T H E N G O S U B 5 0 0 0
IF T Y S = "3" T H E N G O S U B 5 5 0 0

P R I N T  O P C O D E  S T R I N G  
> 1 2 8  T H E N  350

G O S U B  6 00 0 :  R E M  
I F  P E E K  (49152)
G O T O  110
R E M  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

R E M  K E Y B O A R D  H A L T  
G E T  Q$
I F  Q $  =  C H R S  (27) T H E N  P R I N T  C H R $  ( 4 ) ; " P R # 0 " :  P R I N T  : G O T O  80 

G E T  QS: G O T O  110 
R E M  I N H E R E N T  M O D E  

4 2 0  O S  = O S  +  C D S  +  " " +  M N S :  R E T U R N
5 0 0  r e m  d i r e c t  m o d e  (C o n tin u e d )

SIN G LE D ISK fo r  PET

*460.00
The PED1SK II by cgrs M IC R O TE C H  is a high-perform ance 

FLO PPY D IS K  system fo r  the  Com m odore PET, R ockw ell A IM  
and S ynertek SYM .

■H U G H  SPEED  
♦ H IG H  C A P A C IT Y

+ IB M  C O M P A T IB L E  
♦ E X P A N D A B IL IT Y

Several m odels are available w ith  e ithe r 5'A inch  o r  8 inch 
drives. IB M  3740  data can be exchanged using 8 inch models. The 
system is expandable I Buy a single drive  now  and add more drives 
later I

5 / "  MINI FLOPPY DISK SYSTEMS:
M odel 540-1 Single Drive, Double Density (143K ) $ 4 6 0
M odel 540-2 Dual Drive, Double Density (286K ) $ 7 5 0
M odel 580-1 Single Drive, Quad Density (286K) $ 6 6 0
M odel 580-2 Dual Drive, Quad D ensity (572K) $ 9 9 5
8 " MINI FLOPPY DISK SYSTEMS:
Model 877-1 Single Drive, IBM standard (295K) $ 8 9 5
M odel 877-2 Dual Drive, IBM standard (590K ) $ 1 2 4 0

L o w  Q u a n t i t y , O r d e r  N o w

G .E .  T O L T O N  System  &  S o ftw a re  C onsu ltan t
B O X  4 0 ,  W IL L O W  GROVE,WV 1 9 0 9 0  2 1 5 -6 5 7 -7 2 6 4

Y o u  put what in your 
Apple computer?”

In v e s tm e n ts . A c c o u n t d a la .  W i l ls .  P h o n e  lis ts . S o o n e r o r  la te r  y o u  w i l l  c re a te  a fi le  
in to  w h ic h  y o u  w i l l  w r ite  som e v e ry  c o n f id e n t ia l in fo r m a i io n .  A n d  th a t 's  w h y  

Passage Research h a s  d e ve lo p e d  a  spec ia l u t i l i t y  lh a t  w i l l  e n c ry p t lh a i  D O S  3 .3  fi le  
th ro u g h  s o ftw a re  ro u tin e s  ra ih e r  th a n  th e  expensive  (a n d  c o n s p ic u o u s ) b la c k -b o x  

a p p ro a c h . N o w  y o u  have  th e  m eans to  keep  y o u r  p r iv a te  a f fa i r s  p r iv a te .  T o ta l ly
p r iv a te .

T h e  b its  a n d  b y te s  o f  y o u r  f i le  w i l l  ge t hope less ly  m ix e d  u p  a c c o rd in g  lo  a c ip h e r 
" k e y '*  lh a t  y o u  keep  as secret as y o u  w a n t. O ve r o n e  h u n d re d  m i l l io n  b i l l io n  

d if fe r e n t  keys  a rc  a v a ila b le  fo r  s e lc c iio n . (T h is  m a n y  keys m a y  so u n d  l ik e  a  lo t ,  b u i 
i t 's  ty p ic a l o f  a m o d e rn  e n c ry p t io n  p rocess .)

T o  m a ke  y o u r  e n c ry p te d  f i le  u n d e rs ta n d a b le  a g a in , a l l  y o u  have  lo  d o  is re a c tiv a te  
the  a p p ro p r ia ic  key sc h e d u le  a n d  ru n  th e  fi le  b a c k  th ro u g h .  I t ’s easy.

W i lh  th is  u t i l i t y  (a n d  a fe w  e a s y -to -le a rn  m n e m o n ic  c o m m a n d s )  y o u  ca n  c re a te  a 
p e rs o n a liz e d  e n c ry p t io n  a lg o r ith m  lh a t  is sp e c ia lly  ta ilo re d  to  y o u r  needs. I f  yo u  

w a n t ,  y o u  ca n  e xecu te  successive e n c ry p tio n s  w i th  d if fe re n t  keys  a n d  ih e n  s t r ip  o f f  
ih e  o u te r  la ye rs , o n e  b y  o n e , t o  re ve a l the  o r ig in a l te x t .  A n d  y o u  ca n  c a ll m a n y  

ro u tin e s  f r o m  y o u r o w n  a p p lic a t io n  p ro g ra m s  lo  d o  " c o d c b o o k "  e n c ry p t io n
(d o c u m e n ta t io n  in c lu d e d ).

945 T u rq u o ise  St. , Suite G 
San Diego, C a lifo rn ia  92109

$ 3 9 .5 0  p o s tp a id .  C a l i fo r n ia  re s id e n ts  a d d  6 %  sales la x .  S p e c ify  S o ftw a re  P ackage  
N o . U -1 7  f o r  A p p le  I I  o r  A p p le  I I  + .  M e m o ry  re q u ire m e n t: s ta n d a rd  4 8 K . D u e  to  
l im e  re q u ire d  fo r  checks t o  c le a r f in a n c ia l in s t i tu t io n s ,  please a llo w  3-5 w eeks  fo r  

d is k  d e liv e ry .  S o ftw a re  d o c u m e n ta tio n  sh ip p e d  im m e d ia te ly  u p o n  re c e ip t o f
o rd e r .

(Apple is  a reg is tered tradem ark o f Apple Com puter. Inc.)
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(C o n tin u e d  from  page 5 6 )

OSI 65D V3.3. Guide
C o ntains the bugs, f ixes and oth er  data 
O SI didn't  tell you about. Increase 
com patibil ity  and run ability  between 
6 5 D  V 3 .X  and V3.3 .  Run extended 
util it ies under V 3 .3  and m u c h  more. 
Price $ 1 4 ,9 5  plus $ 1 .0 0  shipping.

Buffalo Informational Technologies 
2 0 9  R ichmond Ave.
Buffalo, N .Y .  14222

M IC R O bits

6800/6809 Software
Includes compatible  single-user,  m u lt i 
user and network-operating systems, 
compilers, accounting and word 
processing packages. Free catalog. 

Software Dynam ics 
2111  W. Crescent,  Sta. G 
Anaheim, CA 92801

Librarian/C ontour Mapping
Filing and keyword retrieval system for 
books, art icles,  excerpts, etc. Produces 
autom atic  bibliographies. Init ial data 
base included. $ 6 9 .9 5 .  C o ntou r Mapping: 
high quality contouring system for 
printer, plotter or C R T .  Data  and grid 
transformations, trend surfaces, 
residuals. Data  manager.  Geological and 
geographical software for Apple and other 
system s.

G eosystem s, Inc.
8 0 2  E. Grand River 
W ill iam ston, MI 4 8 8 9 5  
(517) 6 55-3726

OSI Superboard 
Cabinet and Accessories
Pre-cut pine cabinet k it  $ 2 7 .9 5  ppd; 
RS-232  interface kit $9 .95  ppd; 600  baud/ 
band k it  $ 8 .9 5  ppd., complete with 
hardware and well- illustrated instruction 
sets.  Free catalog of  software, hardware, 
M olex, joysticks, cassettes,  kits and more. 

D ee  Products 
Department M 
150  Birchwood Road 
Lake Marion, 1L 60110

M atrix Operations in Pascal 
on the Apple
Program m atrixcalc provides menu- 
driven m atr ix  calculations (including 
inverse and determinant),  matrix  scaling, 
and m atr ix  I/O (disk, console or printer) 
($45.00).  Easily use m atr ix  operations in 
your Pascal programs with U n it M atiix 30  
($45.00).  O ther  Pascal software available. 

Monterey Science and Engineering Co 
177  Webster Street A307 
M onterey, CA 93940

Com puter Covers
Keep dust and dirt out o f  your equipment 
w ith  a  computer cover. Cover for full 
Apple $ 1 1 .5 0 ,  disk drive $4 .2 5 ,  stack 
disk (2) $6 .2 5 ,  m on itor  (state size)
$1 0 .2 5 .  Send c h e ck  plus $ 1 .5 0  postage. 

M .P .  Com pu ter  Services 
P.O. Box 2 3 9 6  Encinal Stations 
Sunnyvale, CA 94087

510 BT *  PEEK (AD): AD = AD + 1 :  GOSUB 8500
520 OS -  OS + CDS + " " + BTS + " ’  + MNS + ■$* + BTS
530 RETURN

REM RELATIVE MODE 
EA -  PEEK (AD): AD = AD + 1
BT -  EA: GOSUB 8500:OS = OS + CDS + " " + BTS + "

IF  EA > 128 THEN EA = EA -  256 
1040 EA = AD + EA:HW = EA: GOSUB 8 0 0 0 :0 5  = OS + " S ” + HWS 
1070 RETURN

REM LONG BRANCH 
EA = 256 *  PEEK (AD) +

1220 HW = EA: GOSUB 80 0 0 :0 5
1230 IF  EA > 32767 THEN EA

HW = EA: GOSUB 80 0 0 :0 5
RETURN
REM IMMEDIATE MODE

PEEK (AD): AD = AD + 1 
EA: GOSUB 8 5 0 0 :0 5  = OS + CDS + " ■ + BTS +

BTS 
RETURN
REM EXTENDED MODE 

EA -  PEEK (AD) * 256 + PEEK

L is tin g  2  (Continued)

1000
1020
1030
1035

1200
1210

1240 
1250 
1500 
1510 EA 
1540 BT

1550
2000
2010

+ MNS

PEEK 
OS + 
EA -  
OS +

(AD + 
CDS + 
65536 
"S"  +

1) : AD 
” ■ + 

HWS

= AD + 
HWS + " + MNS

+ MNS ■|S"

2020 HW = EA: GOSUB 8 0 0 0 :0 5  = 05  +
(AD

CDS
1 ) : AD = AD + 2 
” * + HWS + ■ + MNS + ’ 5 "  + HWS

2040
2500

RETURN
REM INVALID OP CODE

2510 OS ■= 05 + CDS + " 
2520 RETURN
3000 REM INDEXED MODE 
3005 EAS = " *
3010 PB

???????”

PEEK (AD) :  AD = AD 
3015 BT = PB: GOSUB 8500:CDS 
3020 PB = PB -  1 2 8 : R R  = INT 
3030 IM = 0:

IF  IM3040
3050

3070
3080
3100

+ 1 :  IF  PB < 128 THEN 3900 
= CDS + " " + BTS 
(PB / 3 2 ) :AM 3 PB — 32 * RR 

IF  AM > 15 THEN IM = 1:AM = AM -  16 
1 THEN MNS = MNS + " ( "

ON AM + 1 GOSUB 3 1 0 0 , 3 1 5 0 , 3 2 0 0 , 3 2 5 0 , 3 3 0 0 , 3 3 5 0 , 3 4 0 0 , 3 4 5 0 , 3 5 0 0 , 3 5 5 0 ,  
3 6 0 0 , 3 6 5 0 , 3 7 0 0 , 3 7 5 0 , 3 8 0 0 , 3 8  50 
IF  IM = 1 fHEN OS = OS + ■)■
RETURN
REM AUTO INCREMENT BY 1

3110 CDS = CDS + * :0 S  = OS + CDS + MNS + GOSUB 3 9 5 0 :0 5  = OS + "+ '

3120 RETURN
3150 REM AUTO INCREMENT BY 2
3160 CDS = CDS + " " : OS = OS + CDS + MNS + GOSUB 3 9 5 0 :0 $  = OS + "++

3170 RETURN
3200 REM AUTO DECREMENT BY 1
3210 CDS = CDS + " " : 0 5  = 0$ + CDS + MNS + GOSUB 3950
3220 RETURN
3250 REM AUTO DECREMENT BY 2
3260 CDS = CDS + ■ " : OS = OS + CDS + MNS + ” ,  — GOSUB 3950
3270 RETURN
3300 REM ZERO OFFSET
3310 CDS = CDS + " " : OS = OS + CDS + MNS *  GOSUB 3950
3320 RETURN
3350 REM ACC B OFFSET
3360 CDS = CDS + " " : OS = OS + CDS + MN$ + ”B , ” : GOSUB 3950
3370 RETURN
3400 REM ACC A OFFSET
3410 CDS = CDS + " ” :0 5  = OS + CDS + MNS + " A , " :  GOSUB 3950
3420 RETURN
3450 REM NOT VALID
3460 OS = OS + CDS + " ? ? ? ? ? " :  RETURN
3500 REM 8 -B IT  OFFSET
3510 CDS = CD$ + " " :B T  = PEEK (AD):AD = AD + 1 :  GOSUB 8500
3520 CDS = CDS + BTS + " " : EA = BT: IF  EA > 127 THEN EA = EA -  256
3530 OS = 0$ + CDS + " " + MN$ + STRS (EA) + GOSUB 3950
3540 RETURN
3550 REM 1 6 -B IT  OFFSET
3560 CDS » CDS + " " : HW = PEEK (AD) *  256 + PEEK (AD + 1 ) :AD = AD + 2 :  

GOSUB 8000
3570 CDS = CDS + HWS:0S = OS + CDS + MNS: EA = HW: IF  EA > 32767 THEN EA = EA 

-  65536
3580 OS 3 OS + STRS (EA) + GOSUB 3950
3590 RETURN
3600 REM INVALID POST-BYTE
3610 OS = OS + CDS + ■ ? ? ? " :  RETURN
3650 REM OFFSET BY D
3660 CDS = CDS + " " : OS = OS + CDS + MNS + " D , " :  GOSUB 3950
3670 RETURN
3700 REM 8 -B IT  PCR
3710 BT = PEEK (AD):AD = AD + 1 :  GOSUB 8500:CD$ = CDS + " " + BTS + "
3720 EA = BT: IF  EA > 127 THEN EA *  EA -  256 
3730 OS = OS + CD$ + MNS + STR$ (EA) + ",PCR"
3740 RETURN
3750 REM 1 6 -B IT  PCR
3760 HW = PEEK (AD) * 256 + PEEK (AD + 1):AD = AD + 2 :  GOSUB 8000:CD$ = CD 

S + ” " + HWS 
3770 EA = HW: IF  EA > 32767 THEN EA = EA -  65536 
3780 OS =• OS + CDS + MNS + STRS (EA) + “ ,PCR”
3790 RETURN
3800 rem i n v a l i d  (C o n tin u ed )
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3810 OS = OS + " ? ? ? ? ? "
3820 RETURN
3850 REM INDIRECT ADDRESS 
3860 HW = PEEK (AD) * 256 + 
3870 CDS = CDS + " * + HWS:OS 
3880 RETURN
3900 REM 5-BYTE OFFSET 
3910 RR = INT (PB / 3 2 ) :  EA = 
3920 BT = PB: GOSUB 8 5 0 0 :0 $  = 
3930 OS = OS + STRS (EA) + " ,  
3940 RETURN

PEEK
= os

(AD + 1) :  AD = AD 
+ CDS + “ " +

+ 2 :  GOSUB 
MNS + " $ "  + HWS

PB -  RR « 3 2 :  IF 
OS + CDS + " " + 

GOSUB 3950

EA > 15 THEN EA = EA -  32 
BTS + "  ” + MNS

3950 ON RR + 1 GOTO 3 9 6 0 ,3 9 6 1 ,3 9 6 2 ,3 9 6 3
3955 OS = OS + " ? “ : RETURN
3960 OS = OS + " X " : RETURN
3961 OS = OS + "Y " : RETURN
3962 OS = OS + "U” : RETURN
3963 OS = OS + " S " : RETURN
4000 REM 2-REGISTER TYPE
4010 RR PEEK (AD) : AD = AD + 1
4020 RI INT (RR / 1 6 ) : R2 = RR
4030 BT = RR: GOSUB 8 5 0 0 : OS » OS
4040 RR R I :  GOSUB 4 2 0 0 : OS > os

OS + R RS

RI
+ BTS + + MNS

4050
4060
4200
4210
4220

4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4500
4510

4520
4530
4540
4550
4560
4570
4580
4590
4600
4610
5000
5010
5020
5030
5040
5050
5500
5510
5520
5530
5540
6000
6010
6020
6030
6040
6050
6060
6500
6510
6520
6530
6540
6550
7000
7010
7020
7030
7500
7510
7520
7530

7540
7550
7560
7570

RETURN
REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
REM BREAK RR INTO RR$

RR = RR + l !  REM SHIFT INTO RANGE 
ON RR GOTO 4 2 4 0 , 4 2 5 0 , 4 2 6 0 , 4 2 7 0 , 4 2 8 0 , 4 2 9 0 , 4 3 0 0 , 4 3 1 0 , 4 3 2 0 , 4 3 3 0 , 4 3 4 0 ,
4350

RRS =■ RETURN
RRS - "D": RETURN
RRS - "X" : RETURN
RRS - "Y " : RETURN
RRS - "U ": RETURN
RRS - “S “ : RETURN
RRS - "PC" : RETURN
RRS - “7 " : RETURN
RRS ■ " 7 " : RETURN
RRS - "A" : RETURN
RRS » "B" : RETURN
RRS - "CC" : RETURN
RRS * "DP" : RETURN

REM 1 REGISTER :
EA - PEEK (AD) : AD
8 5 0 0 : OS = OS + BTS
RPS “ ""

= AD + 1 : OS = OS + CDS + 
+ '• ■ + MNS

* : BT -  EA: GOSUB

-  EA -  128 
EA -  64 
EA -  32 
EA -  16 
EA -  8 

EA -  4 
EA -  2

+ 2

IF  EA > 127 THEN RP$ = "P C ,"  + RP$:EA 
IF EA > 63 THEN RPS = "U ,"  + RP$:EA =
IF EA > 31 THEN RP$ = " Y , "  + RPS:EA =
I F  EA > 15 THEN RP$ = " X , "  + RPS:EA =
IF EA > 7 THEN RP$ = "D P ,” + RP$: EA =
I F  EA > 3 THEN RPS = ”B , "  + RP$:EA
IF EA > 1 THEN RPS -  "A ,"  + RP$: EA
I F  EA > 0 THEN RPS = " C ,"  + RP$

0$  = OS + RPS: RETURN 
REM LONG BRANCH 

EA » PEEK (AD) * 256 + PEEK (AD + 1):AD = AD 
HW = EA: GOSUB 8 0 0 0 :0 $  = OS + CDS + " " + HWS + " " + MNS

IF EA > 32768 THEN EA = EA -  65536
HW -  AD + EA: GOSUB 8 0 0 0 :0 $  -  OS + "S "  + HW$

RETURN
REM 2-BYTE IMMEDIATE DATA 

HW -  PEEK (AD) *  256 + PEEK (AD + 1):AD = AD + 2
GOSUB 8 0 0 0 : OS = OS + CDS + ■ " + HWS + " " + MNS + "tS"  + HWS
RETURN
REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
REM OUTPUT TO SELECTED DEVICE 

0$ = LEFTS (O S ,17) + " » + RIGHTS (OS, LEN (OS) -  17)
I F  PR = 1 THEN PRINT 0$
I F  PR = 2 THEN GOTO 6500 
RETURN
REM RETURN TO MAIN LOOP
REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
REM SEND OUTPUT TO PRINTER IN SLOT #1 
PRINT CHR$ ( 4 ) ; "PR#1"
PRINT OS
P R I N T  C H R S  ( 4 ) j" P R # 0 "
RETURN
REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
REM GET OP & MNEMONIC FOR STANDARD 

SP = 0 : BT = OP: GOSUB 8500:CDS = " " + BTS
MNS -  LEFTS (MNS(OP), 6 ) :TY$ = RIGHTS (MN$(0P),1)
AD = AD + 1 :  RETURN 

REM DETERMINE OP & MNEONIC FOR SPECIAL 
HW = OP * 256 + PEEK (AD + 1):AD -  AD + 2 :S P  = 1 

GOSUB 8000:CDS = HWS
FOR I  = 256 TO 303 :  IF  LEFTS (M N $(I) ,4)  = CD$ THEN MNS = RIGHTS 
(MNS ( I ) , 7)
NEXT I

TY$ = RIGHTS (MN$, 1 ) : MN$ = LEFTS (MNS,6)
RETURN
REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

M IC R O bits  (continued)

Priced Right Apple Clock
C lock  m ain ta in s in 16 m em ory address: 
M TH , D O M , W KD , and T O D  to 1/10 
seconds. Also m ain ta in s leap year and 
provides three (3) possible repeated or 
softw are set tim ed interrupts. Battery 
backed up. Priced right with 
d ocum entation  at $ 9 5 .9 5 , less batteries. 

Buchanan
1870-B  NW  59th  Avenue 
Su nrise, FL 3 3 3 1 3  
(305) 739-8160

Expand Apple Memory!
M em ory boards from  16K  to  256K  by 
M icrosoft, Saturn, Legend, SVA, e tc . at 
low est prices. A lso, 8 "  floppy drives and 
hard disks by L O B O , C O R V U S, and SVA 
a t big discounts!

C o n n ecticu t Inform ations System s 
218  H untington Road 
Bridgeport, C T  06608  
(203) 579 -0 4 7 2

HTS KIM/AIM/OSI C1P Products
T im e s ta c k  O p era tin g  S y stem  im plem ents 
program m able, tim e-based controller. 
H andles programming event sequences, 
then co n tro ls perform ance of events. 
U ser-w ritten event subroutines can 
handle I/O processing lik e  data 
acq u isition , pow er sw itching. Extensive 
d ocum entation . Softw are m anuals, 
$ 3 0 .0 0 . Sp ecifications, $ 1 .0 0 . C atalog, 
free.

H unter T e ch n ica l Services
P .O . Box 359
Elm  G rove, WI 53122

Free C lassified Ad
for you in C onsum er E lectronics 
M arketp lace. Buy, sell, trade 
m icrocom p uters, softw are, video, hifi. 
Send your ad and $ 6 .0 0  for subscription: 

C o nsu m er E lectron ics M arketplace 
Box 86E
Highland M ills, NY 10930

OSI Superboard II, C1P
S tar C h a s e :  dodge the asteroids and try 
to get to your base, but w atch ou t for the 
critters from  hyper-space! Runs under 
4K . $ 4 .9 5 . Send for free catalog with 
other programs.

Sw any’s  O SI Softw are 
2 6 5 2  3 7 th  W est 
S e a ttle , WA 98199  
(206) 282 -7 3 7 6

OSI Software
D eb u g  le ts you trace and breakpoint your 
m achine code program s. U n iv erse  plays 
lik e  C o b ra  C o p te r  w ith keyboard or 
joy stick . E dit-A ll has scroll window 
output, full cursor control and dynam ic 
insert/delete. A ll in  m achine code. For 
C 1P, C 2-4  com puters.

D M P  System s 
3 1 9  Ham pton Blvd.
R ochester, N Y  14612

JMCftO
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B orgeson  L is t in g  2 (Continued)
8000 REM PUT HW INTO HEX HWS
8010 WH = INT (HW / 2 5 6 ) :WL »  HW -  256 * WH
8020 BT = WH: GOSUB 8500:: HWS » BTS
8030 BT = WL: GOSUB 8500 : HWS «  HWS + BTS
8040 RETURN
8500 REM PUT BT INTO HEX BTS
8510 NH - INT (BT / 16) : ;NL = BT - 16 *  NH
8520 BTS = MIDS (HS.NH ■f 1 , 1 )  + MIDS (HS,NL + 1,1)
8530 RETURN
9000 REM READ DATA
9010 RESTORE
9020 FOR I = 0 TO 303 :  READ MNS(I):  NEXT I
9030 RETURN
9100 REM CONVERT HEXT TO DECIMAL
9110 HD = 0
9120 FOR I = 1 TO LEN (HAS)
9130 HC = ASC ( MIDS (HAS,1 , 1 ) )  - 48 :  IF HC > 9 THEN HC = HC -  7
9140 HD *  16 *  (HD + HC)
9150 NEXT I
9160 HD = HD / 16 :  RETURN
9500 REM MNEMONIC DATA
9510 DATA NEG D , * * * V , * * * V, COM D, LSR D ,* * * V,ROR D, ASR D
9520 DATA ASL D, ROL D, DEC D,«»* D, INC D,TST D, JMP D,CLR D
9530 DATA * * * V, * * * V, NOP H,SYNC H ,* * * V, * * * V, LBRA L,LBSR L
9540 DATA * * * V., DAA H, ORCC M ,*** V, ANDCC M, SEX H, EXG 1, TFR 1
9550 DATA BRA R,BRN R , BHI R,BLS R, BCC R, BCS R,BNE R,BEQ R
9560 DATA BVC R', BVS R, BPL R, BMI R, BGE R,BLT R, BGT R,BLE R
9570 DATA LEAX X, LEAY X,LEAS X.LEAU X, PSHS 2 , PULS 2 , PSHU 2 , PULU 2
9580 DATA * * * V, RTS H, ABX H,RTI H, CWAI 2 ,  MUL H ,* ** V,SWI H
9590 DATA NEGA H ,* * * V, * * * V,COMA H, LSRA H ,* * * V,RORA H.ASRA H
9600 DATA AS LA H,ROLA H,DECA H ,* ** V, INCA H, TSTA H ,* ** V,CLRA H
9610 DATA NEGB H ,* * * V , * * * V,COMB H, LSRB H ,* * * V, RORB H.ASRB H
9620 DATA AS LB H, ROLB H.DECB H ,* ** V, INCB H, TSTB H ,* * * V,CLRB H
9630 DATA NEG X , * * * V, * * * V,COM X , LRS X , * * * V,ROR X, ASR X
9640 DATA ASL X, ROL X, DEC X , * * * V, INC X,TST X, JMP X,CLR X
9650 DATA NEG E , * * » V , * * * V ,C0M E, LSR E, * * * V, ROR E,ASR E
9660 DATA ASL E ,  ROL E ,  DEC E , * * * V, INC E , TST E, JMP E,CLR E
9670 DATA SUBA M.CMPA M, SBCA M,SUBD 3 , ANDA M, BITA M, LDA M, * * * V
9680 DATA EORA M( ADCA M, ORA M,ADDA M, CMPX 3 , BSR R, LDX 3 , * * * V
9690 DATA SUBA D.CMPA D,SBCA D,SUBD D,ANDA D,BITA D, LDA D, STA D
9695 DATA EORA D,ADCA D, ORA D,ADDA D.CMPX D, JSR D, LDX D, STX D
9700 DATA SUBA X.CMPA X, SBCA X.SUBD X,ANDA X, BITA X, LDA X, STA X
9710 DATA EORA X,ADCA X,ORA X,ADDA X, CMPX X, JSR X, LDX X, STX X
9720 DATA SUBA E , CMPA E, SBCA E,SUBD E,ANDA E.BITA E, LDA E, STA E
9730 DATA EORA E,ADCA E, ORA E, ADDA E, CMPX E, JSR E, LDX E, STX E
9740 DATA SUBB M,CMPB M, SBCB M,ADDD 3 , ANDB M, BITB M, LDB M ,*** V
9750 DATA EORB M,ADCB M, ORB M,ADDB M, LDD 3 , * * * V, LDU 3 , “ * V
9760 DATA SUBB D,CMPB D, SBCB D,ADDD D,ANDB D.BITB D, LDB D,STB D
9770 DATA EORB D,ADCB D, ORB D,ADDB D, LDD D, STD D, LDU D,STU D
9780 DATA SUBB X,CMPB X,SBCB X,ADDD X.ANDB X, BITB X, LDB X, STB X
9790 DATA EORB X, ADCB X,ORB X, ADDB X, LDD X, STD X, LDU X, STU X
9800 DATA SUBB E.CMPB E , SBCB E , ADDD E, ANDB E , BITB E, LDB E, STB E
9810 DATA EORB E , ADCB E, ORB E, ADDB E, LDD E, STD E , LDU E, STU E
9820 DATA 1021LBRN L, 1022LBHI L, 1023LBLS L, 1024LBCC L,1025LBCS L, 1026

LBNE L.1027LBEQ L
9830 DATA 1028LBVC L, 1029LBVS L, 102ALBPL L, 102BLBMI L,102CLBGE L, 102D

LBLT L, 102EL8GT L, 102FLBLE L
9840 DATA 103FSWI2 H, 1083CMPD 3 , 108CCMPY 3 , 108ELDY 3 , 1093CMPD D, 109C

CMPY D,109ELDY D, 109FSTY D
9850 DATA 10A3CMPD X,10ACCMPY X,10AELDY X,10AFSTY X, 10B3CMPD E, 10

BCCMPY E , 1 0BELDY E,10BFSTY E
9860 DATA 10CELDS 3 , 10DELDS D,10DFSTS D, 10EELDS X,10EFSTS X, 10FE

LDS E , 10FFSTS E
9870 DATA 113FSWI3 H, 1183CMPU 3.118CCMPS 3, 1193CMPU D,119CCMPS D, 11A3

CMPU X.11ACCMPS X, 11B3CMPU E ,  11BCCMPS E
9880 DATA "LAST MNEMONIC” JM C ftO

f -------------------------------------------------- ^

Write For MICRO!
We want to begin including applications-oriented articles in MICRO. How are you using your micro(s) 
these days? What, in your view, is the best interface between software and user, and why? Do you have 
any thoughts about databases and/or networking? Are you familiar with the 68000 chip? What would you 
like to write for or read in MICRO?

We want to provide prospective authors with any information and support they may need, promptly.
We want MICRO to be the preferred information exchange for a wider range of computerists. If you have 
ideas for articles — or just ideas you would like to discuss — please write or call Laurence Kepple, Senior 
Editor at MICRO, P.O. Box 6502, Chelmsford, MA 01824; (617) 256-5515.
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THE APPLE SPELLER fills the void
that has consistently kept the large 
variety of excellent word processing 
packages for the Apple II Computer 
from approaching the power of a 
dedicated work processor. Finally, 
the first professional quality spelling 
verification program is available for 
the Apple II. The Apple Speller will 
certainly be the standard against 
which all other similar programs are 
compared.

The Apple Speller interfaces to the 
most popular Apple word processors, 
including Applewriter, Apple Pie, 
Executive Secretary, Letter Perfect, 
Magic Window, and Superscribe II, 
just to name a few. In fact, The Apple 
Speller can analyze the output of any 
editor that writes a standard Apple 
binary or text file to a diskette. In 
addition to this flexibility, the per
formance of The Apple Speller will 
astound the microcomputer world.

The Apple Speller is supplied with 
a 30,000+ word dictionary on a 
single 5'A" diskette with additional 
space to easily add another 8,000 
words to suit your individual needs.

The Apple Speller has built-in utilities 
to maintain the dictionary diskette. 
You can readily add words, delete 
words, and create an unlimited num
ber of modified and/or new diction
aries for specific application.

The Apple Speller is unbelievably 
fast. The first pass reads your docu
ment and collects all the words it 
contains at a rate of 5,000 words 
per minute. Next, the words are 
compared to the dictionary for spell
ing errors at the incredible speed of
50,000 words per minute. Finally, all 
misspelled words are marked as 
such in your document with a rate 
of 1,000 words per minute. This 
translates to proofreading a 10 page 
document in 1 minute if there are no 
spelling mistakes and 2 minutes, 15 
seconds for an unlimited number of 
spelling errors.

Numerous options are provided 
throughout the program to enable 
you to completely control all activi
ties of The Apple Speller. These 
include the ability to ignore both 
control codes and formatting com
mands, an alphabetical listing of

either mispelled words or all the 
words in your document along with 
usage frequencies, multiple options 
for the action taken with each 
misspelled word, and much, much 
more! A verification mode is pro
vided to allow you to examine and 
dispense with misspelled words 
while viewing them in the actual 
context in which they appeared in 
your file.

The Apple Speller requires an 
Apple ll/Apple II + equipped with 48K, 
DOS 3.3, and 1 or 2 disk drives. Two 
disk drives are required to delete or 
add words to the dictionary.

The Apple Speller is being intro
duced at the incredible price of
$75.00! gm m .

S e n s ib le  S o f tw a re
6619 Perham Drive Dept. MO 

West Bloomfield, Michigan 48033 
(313) 399-8877

Visa and Mastercard Welcome 
Please add $1.25 postage and 

handling per diskette 
Please specify program desired

APPLE is a registered trademark o l APPLE Computer Company Registered Trademark o l DIGITAL RESEARCH CORP Registered Trademark ol MUSE SOFTWARE
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SOFTWARE PRICE 
BREAKTHROUGH!

Join American Software Club and get state-of-the-art name 
brand software at the lowest price it will probably ever be.

I w an t to  te ll you about the  m ost e x c it
ing developm ent th a t has ever happened 
to  your com puter. Then I w an t to  extend 
an inv ita tion . N e ither the  developm ent or 
the inv ita tion  need cost you a cent.

•  It’s  no t a new te rm ina l.
•  It 's  not any k ind  o f peripheral.
•  It’s  not a new language.
•  I t 's  a ll o f these.

It’s  a club. A c lu b  exclus ive ly  fo r peo
p le w ho live and breathe com puters, like 
you— and me.

BUILD A SOFTWARE 
LIBRARY THAT WILL 
EXPAND YOUR 
COMPUTER’S CAPABILITIES 
TO THE LIMITS 
OF YOUR IMAGINATION.

Each m onth we bring you the  finest 
and bo ldest concepts  in  com pu te r s o ft
ware from  m anu factu re rs  a ll over the 
w orld , from  ca tegories  th a t include  
education  and business to  en te rta in 
m ent and hom e u tilit ie s .

Out o f thousands o f p rogram s ava il
able, we se lec t those  th a t m ake your 
com pu te r do  m ore o f w hat you bought 
your com pu te r for. Program s tha t keep 
you r com pute r w ork ing  th roughou t the 
day instead  o f ga thering  dust on a  desk.

ASC keeps you r com puter fu n c tio n 
ing and expanding by supp ly ing  the  v ita l

THE ASC GUARANTEE
ASC promises that mem
ber's prices are the lowest 
available. If, w ith in  30 
days o f your purchase, 
you find a lower, nation
ally advertised price, then 
we w ill gladly credit your 
account w ith the d iffe r
ence.

so ftw are  resources necessary fo r its  
g row th . S o ftw a re  fo r the  bus iness 
owner, educator, hobbiest, the  fam ily . 
S o ftw are  tha t w ill con tinua lly  keep your 
hardware paced w ith  s ta te  o f the  art 
technology. W ith  an ASC m em bership 
you w ill be assured th a t your equipm ent 
is  never rendered obsolete.

OUR NO-OBLIGATION 
CHARTER INVITATION

When you become a charter member
you get.
• Free life tim e membership. Charter 

members w ill never pay a penny in 
membership fees

• Our in fo rm ative  and very candid  
newsmagazine

• Discounts on all software programs
• Discounts on major brands of hard

ware and supplies
•  Additional d iscounts fo r recommend

ing new members
• Software updates as they become 

available
•  BONUS. Free buy, sell, o r swap ad 

in our newsmagazine (on a space- 
available basis). A real moneysaver.

NO MINIMUM PURCHASE 
REQUIREMENTS EVER.

DISCOUNTS. 
PROMPT SHIPMENTS.

No more search ing through m agazine 
ads and paying to p  do lla r. You save 
every tim e  you buy. Save on softw are, 
hardware, books . . .  a ll com pu te r sup 
p lies. For exam ple, next m onth you can 
purchase name brand b lank d iske ttes  
tha t the  "d isco u n te rs " se ll fo r $3.50. Our 
price-$2.50. T ha t's  saving $10 per box.

TYPICAL MEMBERS’ 
SAVINGS

Alkem stone
from Dakin5

regular
price

39 .95

memoers
price

27.95

you
save

30%

Adventure 12
from Adventure 
International 19.95 13.95 30%

Disk Doctor from 
SuperSoft 100 .00  79.95 20%

lago Irom 
DataSoft 19.95 14.95 25%

N em esis from 
SuperSoft 40 .00 29.95 2 5 %

Call or send in the coupon now. Mail today.

FOR EXTRA FAST SERVICE 
Call toll-free 800-431-2061
24 hours a day, seven days per week 
and you r m em bersh ip  m a te ria ls  w ill 
be sent o u t p ron to .

AMERICAN SOFTWARE CLUB, INC.
M illw o od , N.Y. 10546 Call toll-free 800-431-2061
I ca n 't w a it. P lease send m e m y m em bersh ip  m a te ria ls  and en ro ll me in 
the  A m erican  S o ftw are  C lub  as o u tlin e d  in th is  ad. I understand  tha t 
a ll fu tu re  purchases are at low  m em ber’s p rices and no m in im um  
purchase is ever required.

‘ I

My com pu te r is

S torage m edia

m odel and #

casse tte  o r d isk  (spec ify  size).

I am primarily interested in
Business_____

Entertainment____
Household_____
Education_____
All areas_____

Name______
Address____
City/State/Zip. ..J
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OSI COM PATIBLE HARDW ARE
W-CA10X SERIAL PORT $12S
ACIA based RS-232 serial prim er port. DIP SWITCH selectable baud rales o l 300-9600. 
Handshaking (CTS) inpul line Is provided lo  signal Ihe com puter when the printer buffer 
is  fu ll. Compatible w ith  0& 65U  V1.2 and OS-65D.
IO C A8 PARALLEL PORT $17S
Centronics Standard Parallel p rin ter Interface for OSI computers. The card comes com
plete w ith  10 ft. of Hat ribbon cable. Compatible w ith  OS«5D and OS65U software. 
IOCA9D DIABLO PARALLEL PORT *17S
D IA B L 0 12 BIT WORD Parallel port for use w ith  word processor type printers. Complete 
w ith 10 ft. cable. Compatible w ith  OS«5U software.
K>-LEVEL 3 MULTIUSER EXPANSION *450
Provides 3 printer in terfaces currently supported by OSI-Serlal, Centronics Parallel. 
Diablo Parallel. 4K o f memory at D000 for M ulti-user executive. 4 Pori serial cluster. The 
LEVEL 3 card allow s expansion o f an OSI C3 machine up to  4 users w ith  appropriate ad
d itiona l memory partitions.
24MEM-CM9.. .$3 t0  18MEM-CM9...*300 B ¥ €M -C I*9 ...*210
24K memory card is  available at 3  d iffe rent populated levels. A ll cards are fu lly  socketed 
for 24K o t memory. The card uses 2114-300ns chips. DIP SWITCH addressing is  provided 
in the form of one 16K block and one 8K 0lock. A lso  supports DIP SWITCH memory parti
tion  addressing for use in multi-user systems.
FL470 FLOPPY DISK CONTROLLER *1 *0
OSI-Type floppy d isk contro lle r and real tim e clock. W ill Support 5 ’/ * "  o r  8 ". Single or 
double-sided drives. Re<}uires drives w ith  separated data and olock outputs.
BKJ-1600 BARE IO CARD *50
Super 1 /0  Card. SupportsSK o f 2114 memory In two DIPSWITCH addressable4K blocks. 
218 Bit Parallel Ports m ay be used as prin ter interfaces, 5 RS-232 Serial Ports w ith  CTS & 
RTS handshaking. WHh manual and Molex connectors.
BMEM-CM9BARE MEMORY CARD
Bare 24K memory card, a lso supports OSt-type real tim e c lock and floppy disk contro l lor. 
W ith manual and Molex connectors.
* M  PROTOTYPE CARD MS
Prototype board holds 96 14 or 16 pin IC's. W ill a lso accommodate 18,24, or 40 pin IC's. 
Row and colum n zone markings, easy layout. epoxy glass P.C. board.
C1P-EXP EXPANSION INTERFACE *•6
Expansion fo r C1P600 or 610 boards to  the OSI 48 Pin Buss. Uses expansion socket and 
interface c ircu itry  to  expand to  48 Pin Backplane. Requires one slot in backplane. 
BP-SS0 BACKPLANE *47
Assembled 8-slot backplane w ith  m ale Molex connectors and term ination resistors 
DSK-SW DISK SWITCH * »
A c ircu it when added to OSI M in ifloppy systems extends the life  o f drives and media. Ac
com plish th is  by shutting o ff  M in ifloppy Spindle motor when system is  not accessing 
the drive. Complete KIT and manual.

D & N  M IC R O  P R O D U C T S , 
INC.

3684 N. Wells Street Ft. Wayne, Indiana 46S08 
219/485-6414

TERM S: C heck o r  m o ne y  o rd e r A d d  $2 S h ip p in g . O u ts id e  U.S. add 10% .

8 0 * 2 5
P E T / C B M ™

2 0 0 0 / 3 0 0 0 / 4 0 0 0  Series 

noC using a CRT, o r display controller chip

$ 2 7 5 . 0 0 *

Select either O n  T h e
8 0  x S S  o r  4 0  x 2 5  Built-in

Display

Prom the keyboard or program

Displays t h e  full, original c h a r a c t e r  s e t

Available f r o m  y o u r  local dealer or: 
E X E C O M  C O R P .

1 0 O 1  Polaris Ave.
Racine, W l  5 3 4 0 * 4  
Ph. 4 1 4 - 6 3 2 - 1 0 0 4

♦ Plus installation charge of $75 .0 0

Available only fo r Basic 3.0 S  Basic A .O  

PETS CBM™a 

tradem ark o f Commodore Business Machines

Ih e  Graphics Family,
The most versatile, 
easiest-to-use 
graphics available 
for your Apple II.

The A2-3D1/3D2 with A2-GE1 Graphics Editor package 
lets you put simultaneous multiple graphic images on 
your screen . . .  where you want, the size you want, in 
your choice of orientation, complete with upper and 
lower case text. Because the most important part of 
your computer system is you. $119.85

LOGIC
Communications Corp. 
713 Edgebrook Drive 
Champaign, IL 61820 
(217) 359-8482 
Telex: 206995

Map o f the U niversitybf Illinois campus 
constructed w ith A2-GE1 and A2-3D2

Apple is the registered trademark of Apple Computer Inc.
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/AjCftO
PET Vet
By Loren Wright

C O M A L  is  a re la tiv e ly  n ew  language 
developed  in  D e n m ark . T h e  P E T / C B M  
v ersio n  is  ca lled  " C B M  C O M A L  8 0 ,"  
and w as w ritte n  esp ec ia lly  for C o m m o 
dore (Europe, n o t U .S .]  by  M ogens 
K jaer. T h e  n a m e C O M A L  is  an 
acro n ym  for C O M m o n  A lg o rith m ic  
Language. It began as a few  e x ten sio n s  
to  B A SIC , bu t, as m o re  w as added, it 
b e ca m e  apparent th a t C O M A L  should  
stan d  a lo n e . C O M A L  does indeed  have 
a lo t in  co m m o n  w ith  B A SIC , b u t the 
in flu en ce  o f  P asca l is  eq u ally  apparent. 
T h e  in te n t w as to  co m b in e  th e  best 
featu res o f B A SIC  (easy to  learn , easy  to 
program , in te ra c tiv e  w ith  th e  b e st 
featu res o f P ascal, m o re  p ow erfu l, easy- 
to -fo llo w  stru ctu red  program  flow ). 
C O M A L 's  crea tors  have acco m p lish ed  
th a t goal.

Program  Editing

E d itin g  o f C O M A L  program s is  very 
s im ila r  to  B A S IC . H ow ever, there  are 
c o n v e n i e n t  R E N U M b e r ,  A U T O -  
nu m b er, and D E L ete  com m an d s. It is 
a lso  p o ssib le  to  E N T E R  lin es  from  a 
d isk  file . T h is  m a k e s  bu ild ing  pro
ced u re lib ra ries  v ery  easy.

T h e  su cce ss iv e ly  ind ented  lis tin g  
fo rm at, w h ich  sh o w s th e  s tru ctu re  o f a 
program , is  provided a u to m a tica lly .

Program  O peration

T h e  C O M A L  d isk  in clu d es tw o  ver
sio n s  o f  th e  in terp reter. O n e  c o n s is ts  of 
th e  w h o le  in terp reter in  o n e  program  
file . T h e  o th e r  sp lits  i t  in to  " in p u t "  
and " e x e c u t e "  m o d u les. T h e  com b in ed  
v ersio n  is  easier  to  u se , p articu larly  
w hen  learn in g  th e  language, b u t th e  
sp lit  v ersio n  a llo w s m u ch  longer pro
gram s (1 5 ,3 5 8  b ytes  vs. 4 9 4 9 ) and in 
clu d es th e  P R IN T  U SIN G  fu n ctio n .

Features of CO M A L

Variables:

C O M A L  supports n u m erica l, string, 
and B o o le a n  v ariab les, as w ell as m u lti
d im en sio n a l arrays o f n u m b ers, and 
o n e -d im e n sio n a l arrays o f s trin g s . 
T h e re  is  app arently  n o  d is tin c tio n  b e
tw een  flo a tin g  p o in t n u m b ers and in 

tegers (and th e ir  d ifferent m em o ry  re 
q u irem en ts). N am es m a y  b e  up to  16 
ch aracters, a ll o f  w h ich  are s ig n ifica n t. 
S trin g  m a n ip u la tio n  is  s im p ler th a n  it 
is  in  B A S IC , b u t ju s t as pow erful.

Program Flow:

P r o c e d u r e s  in  C O M A L  w o rk  
s im ila rly  to  th o se  o f P ascal. T h e y  are 
ca lled  w ith  a n  E X E C  s ta te m e n t o r as 
part o f a n u m erica l exp ressio n . T h e  
s tru ctu re  supports b o th  one-w ay and 
tw o-w ay p aram eter p assing , and a  pro
ced u re m ay b e  C L O S E D  to  m ak e a ll of 
i ts  in tern a l variab les lo ca l. B y assigning 
a v a lu e  to  th e  procedure n a m e before 
ex itin g , th e  procedure m ay  b e  used as a 
fu n ctio n  in  a n  expression .

T h e  b e s t w ay to  d eterm in e  the 
pow er o f a language is  to  e xa m in e  how  
it  m a k e s  d ec isio n s . P E T  B A SIC  h as tw o 
d ecisio n -m ak in g  s tru ctu re s : IF ...T H E N  
and O N ...G O T O  (or G O S U B ). Y o u  can  
u se  th ese  to  so lv e ju st about any  pro
gram m in g  p ro b lem , but o fte n  th e  pro
gram  flo w  b eco m es co m p lex  and error- 
prone. C O M A L  exten d s th e  IF ...T H E N  
stru ctu re  to  in clu d e ELSE and ELIF 
( = ELSE IF) fu n ctio n s . O N ...G O T O  
and O N ...G O S U B  are replaced  by  the 
C A SE  stru ctu re , w h ich , u n lik e  m any 
P ascal im p le m e n ta tio n s , in clu d es an 
E L SE  cap ab ility .

C O M A L  has th ree  stru ctu res  that 
a llo w  con tro lled  re p e titio n  o f a pro
gram  seg m ent. F O R ...N E X T  w o rk s ex
a c tly  as  i t  d oes in  B A SIC , excep t th a t it 
is  p o ssib le  to  have a  o n e-lin e  loop 
w ith o u t a N E X T . R E P E A T ...U N T IL  
a llo w s a program  seg m en t to  b e  re 
peated u n til a  co n d itio n  (tested  a t th e  
end o f th e  segm ent) is  sa tisfied . D O  
. . .W H IL E ...E N D W H IL E  a llo w s rep eti
t io n  o f a program  seg m en t u n til  a co n 
d itio n  (tested  a t th e  beginning o f the 
segm ent) fa ils .

T h e re  is  a lso  a G O T O  in  C O M A L , 
b u t it is  used  o n ly  to  tran sfer c o n tro l to 
a label, w h ich  is  defined w ith  a nam e 
fo llow ed  by a co lo n  o n  a lin e  by  itse lf.

O ther Features

C O M A L 's  P R IN T  f u n c t io n  is  
s im ila r  to  B A S IC 's , but it a llo w s a l it t le  
m o re  f le x ib ility . P R IN T  U SIN G , im p le 
m en ted  o n ly  in  th e  sp lit v ersio n  o f the 
in terp reter, does a  good job  o f fo rm at
tin g  n u m erica l data.

M o st o f  th e  fa m ilia r  B A SIC  b u ilt-in  
fu n ctio n s  are supported. T h e  RN D  
fu n ctio n  gen erates pseudo-random  in 
tegers o v er a sp ecified  range.

Evaluation

C O M A L  is  an  e x c e lle n t  c o m 
p ro m ise  b e tw een  P asca l and B A S IC . It 
is  e asy  to  lea rn , and th e  sy ste m  is  easy  
to  o p erate. T h e  gain  o v er B A SIC  in 
s tru c tu re , pow er, and read ab ility  is  
con sid erab le . Few  program m ers really  
need  a ll  o f  th e  p ow er o f  P asca l and 
so m e  v ersio n s  are a c tu a lly  le ss  p ow er
fu l th a n  C O M A L . T h e  e x a c tin g  natu re  
o f  P a sc a l's  sy n ta x  m ak es program m ing 
m o re  d ifficu lt and ted ious.

I f  you w ork o n  a n u m b er o f d ifferent 
co m p u ters, you w ill find  th a t k n o w l
edge o f  C O M A L  is  n o t  p a rticu larly  
tran sp o rtab le , b u t th a t m a y  change. 
T h e  p rice  is  righ t, and I  reco m m en d  
g ettin g  a  cop y, i f  o n ly  to  g e t a ta s te  o f 
h ig h -lev el program m ing.

The Future of CO M A L

M u ch  o f th e  fu tu re  o f  C O M A L  is  in 
th e  hands o f C o m m o d ore . R u m o r h as it 
th a t C O M A L  w ill  ev en tu a lly  replace 
BA SIC  as th e  language supplied  w ith  
C B M , P E T , and V IC  co m p u ters . T h ere  
are already R O M  v ersio n s  in  e x is te n ce  
for nearly  every C o m m o d o re  m a ch in e , 
and there  is  an en h an ced  v ersio n  for th e  
8 0 9 6  w h ich  is  e x tre m e ly  pow erfu l. 
T h e re  is  ta lk  o f a p ro to ty p e  co lo r  ver
sio n  in England, ru nning  in  a 4 0 -co lu m n  
V IC . A s yet, n o n e  o f  th is  h as b een  co n 
firm ed  by  C o m m o d o re , U S.

W here to  G et C O M A L

CO M A L  w as o rig in a lly  d istrib u ted  
(by arrangem ent w ith  C o m m o d ore) by  
th e  C O M A L  U se rs ' G ro u p  (5501  
G ro v e la n d  T e r r a c e ,  M a d is o n , W I 
5 3 7 1 6 ). A lth ou gh  th ey  are no longer 
d istrib u tin g  th e  C O M A L  S ta rte r K it, 
they  are s t ill  a good  sou rce  o f  in fo rm a
tio n , M an y  u sers ' groups have th e  
C O M A L  in terp re ters  a lready in  th e ir  
libraries, s in c e  th e  d isk  v ersio n s  w ere 
placed in  th e  p u b lic  d o m ain  by  C o m 
m od ore. If you r group d o e s n 't  have it, 
co n ta ct an o th er group o r th e  C O M A L  
U sers ' Group.

M o st o f  th e  in fo rm a tio n  o n  C O M 
AL is  p u blished  in  E urope. E llis  Hor- 
w ood L td . (M a rk e t C ro ss  H ou se, 
C o o p e r  S t r e e t ,  C h ic h e s t e r ,  W e st 
Su ssex , P 0 1 9  1EB, England) h as tw o 
b o o k s av ailab le : Structured Program
ming with COMAL-8O by  Roy A ther
to n  and a  tu to ria l by  Borge C h r is t
en sen . L en  L in d sa y 's  COMAL Hand
book  should  be av a ilab le  so o n  from  
R esto n  P u b lish in g  C o . (R eston , VA).

JMCftO
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For PET and 
CBM owners 
only:
This is just 1 of 20 
pages of the newest 
and biggest Skyles 
catalog, hot off the 
press.

We know you’ll want 
this page, in its full 
m  x 10 splendor, 
and another 19 
pages of peripherals, 
software and books 
that will make your 
PET or CBM 
computer even nicer 
to live with. So, if 
we missed sending

you your very own 
copy within the last 
few weeks, call us at 
(8 0 0 ) 2 2 7 -9 9 9 8  
(unless you live 
in California, in 
which case call 
(4 1 5 ) 9 6 5 -1 7 3 5 .

From Skyles 
Electric Works, the 
oldest and largest 
professional 
specialists in the 
business.

O Skyles Electric Works
S  231-E  S . Whisman Road 

9  Mountain View, California 94041



/AICRO
Softw are Catalog
N am e: A ccounting

System  (Integrated 
portion of EIS 
G eneral A cct. 
System )

Sy stem : O S-65U
M em ory: 48K
Language: BASIC 
Hardware: O h io  Sc ien tific  

C -2  or C -3  series 
D escrip tio n : K eeps d etailed  
records of all transactions and 
generates in co m e statem en ts 
and balance sheets to  provide 
inform ation on fiscal activities. 
Price: $ 1 ,5 0 0 .0 0  inclu des 3 

program disks and a step-by- 
step  u ser 's  m anual 

A uthor: E lectronic Inform ation 
System s, Inc.

A vailable:
E lectro n ic Inform ation 

Sy stem s, Inc.
P .O . B o x  5893  
A thens, GA 30604  
(404) 353 -2 8 5 8

N am e: Snow  W atch
Sy stem : Apple II Plus
M em ory: 48K
Language: CP/M  
Hardware: D isk  II, P rinter 
D e s c r ip t io n : C o m p u terized  
school and bu siness closings 
for u se in a severe w eather 
em ergency by radio and telev i
sio n  sta tio n s . Schools phone in 
unique code num bers to tell 
w hether th ey  are open or 
closed . Program  com pletely  
organizes statu s reports and 
m essages. P rints fu ll o r update 
reports for on-air use.
Price: $ 3 5 0 .0 0  includes 

d iskette , docu m entation , and 
co n su ltation  

A uthor: Roger Sk o ln ik  
A vailable:

M edia Serv ice C oncep ts, Inc. 
1713  N. N orth Park 
C hicago , IL 60614

N am e: Arnold
Sy stem : Apple II or Apple

II Plus 
M em ory: 48K
Language: Exended BASIC 
Hardware: M M I D A C  board 

w ith  Apple II or 
Apple II Plus 

D escription : Designed to  teach 
tone recognition  and m elodic 
m em ory sk ills , A rn o ld  asks 
you to  reca ll and en ter the

tones of an  ever-increasing 
m elody by using  solfeggio 
s y l la b le s  o r  s c a le  d egree 
nu m b ers . U tiliz e s  p atterns 
from  95  graded m elodies w ith 
five levels o f sk ill difficu lty , 
beginning to very d ifficu lt. Ar
n o l d  k eep s y o u r progress 
record on the disk.
P rice : $ 1 9 0 .0 0  includes pro

gram  d iskette  and manual 
A uthor: J . T im o th y  K olosick 
A vailable:

M icro  M u sic, Inc.
P .O . Box 386  
N orm al, IL  61761 
(309) 452-6991

N am e: G alactic  Chase
System : Atari 800/400
M em ory: 16K
Language: A ssem bly 
D escription : Fast m oving a t
tack  and destroy gam e featuring 
several sk ill levels to  challenge 
accom p lish ed  gam esm en as 
w ell as beginners. G a la c t ic  
C h a s e  u tilizes th e  extensive 
graphics cap abilities of the 
A tari com puter. C olorful crea
tures a tta ck  from  th e  far 
reaches of space. T h e  gam e is 
d esig ned  for o n e  o r tw o 
players, captains of a star ship 
that is  the last defender of 
space.
Price: $ 2 4 .9 5  cassette 

$ 2 9 .9 5  d iskette 
Available:

Spectrum  Com puters 
2 6 6 1 8  Southfield  Rd.
Lathrup V illage, MI 4 8 0 7 6  
(313) 559 -5 2 5 2

N am e: Edit All
System : O SI D isk  System s
M em ory: IK  a t top of

m em ory 
Language: M achine 
Hardware: O SI C 1P  MF, C 2-4  

M F
D escription : E d it  A ll  is a full 
screen editor for OSI com 
puters. It replaces th e  standard 
I/O routines to allow  the user 
to  ed it any program line that is 
on the screen. As editing takes 
place, th e  line is  dynam ically 
expanded or contracted . Edit 
A ll  supports a  scroll window 
screen handler that allow s you 
to define w here on the screen 
you w ant your output to go. 
A ll output to the screen is v ia  a 
window w hose length, height

and  w id th  are  a l l  u ser- 
changeable. Full cursor control 
is supported along w ith  an in
stan t screen clear. E dit A ll  
w orks w ith  O S 65D  BASIC and 
Assem bler.
Price: $ 1 9 .9 5  includes 5'A"  

disk, docu m entation 
A uthor: D ave Pompea 
A vailable:

D M P System s 
3 1 9  H am pton Blvd. 
R ochester, NY 14612

N am e: EZAID
System : PET/CBM
M em ory: 8K  - 32K
Language: A ssem bler 
Hardware: N ew  RO M s,

ca sse tte  or disk, 
40- or 80-colum n 
screen

D escription : 4K  EPROM  chip 
w hich  is  available for any free 
socket and is  intended for use 
w ith  th e  EZASM chip . Any 
area of m em ory, even if not the 
execu tion  address, m ay be 
disassem bled in tw o passes, 
producing source code w hich 
is  100%  com patible w ith  the 
EZ A SM  A s s e m b le r . U ser- 
defined labels m ay be included 
for c larity  and you can  m ake 
m odifications to  the source 
code generated as you w ish. 
FIN D function w ith  optional 
re p la c e m e n t f ie ld  and no 
r e s t r ic t io n s  a s  to  B A SIC  
keyw ords or w hatever. A U TO  
lin e  nu m b erin g . R enu m ber 
E Z A S M  s o u r c e  p ro g ra m . 
D elete  a block  of lines. Repeat 
keys.
Price: $ 8 0 .0 0  including sh ip

ping and instructions.
A uthor: M ilton  B . Bathurst 
Available:

D ataC ap
73 Rue du Village 
4545  Feneur 
Belgium

N am e: S ta tistics  w ith
D aisy

System : Apple II
M em ory: 48K
Language: A pplesoft ROM 
Hardware: Apple II, disk

drive w ith  D O S 
3 .3

D escrip tion : D a isy  offers a full 
range of sta tis tica l capabilities 
and excels on  user conve
n ien ces. S ta tis tics  w ith D aisy  
is  a sta tis tica l analysis package 
su itab le for business, sc ien 
tific , and social scien ce appli
cations. Som e of its  features 
include: full user assistance 
fa c ilit ie s  HELP and IN FO , 
m ath and tim e-series trans
fo rm s, H i-R e s  p lo ts , b asic

s t a t is t i c s  (m ean , stand ard  
deviation, e tc .) , correlations, 
m ultip le  regression (6 different 
procedures), m odel testin g  and 
e v a lu a t io n , n o n p a ra m e tr ic  
sta tis tics , hypothesis testing, 
and analysis of variance. Users 
can  add their ow n program s as 
new  D a isy  com m ands. D isk  
com m ands e x is t  to  save, enter, 
exam ine, and overlay dozens 
o f variables or hundreds of ab
b rev ia tio n s. D ata  en try  is 
through a "w in d o w " view  into 
th e  data table.
Price: $ 7 9 .9 5  includes disk and 

m anual 
Author: K evin C . K illion 
A vailable:

Rainbow  Com puting 
19517  B usin ess C en ter Dr. 
N orthridge, C A  91324

N am e: M erlin  D ial/D ata
System : Apple II and Apple

II Plus 
M em ory: 48K
Language: BA SIC  (Applesoft) 
Hardware: Apple II or Apple 

II Plus, tw o disk 
drives, m icro 
m odel

D e s crip tio n : A llo w s Apple 
u ser im m ed ia te  a c c e s s  to 
M erlin  data base w h ich  has 
been used by investm en t pro
fessionals for m ore than  a 
d e c a d e . G iv e s  d a ily  and 
h istorica l price inform ation for 
all se c u ritie s , op tion s and 
com m od ities on all m ajor ex 
changes. A u tom atic access and 
file  handling. A ll prices are up
dated daily  and system  is 
C om pu -trac com p atible. Also 
available to other m icro  users 
who w ish to  w rite their ow n 
programs.
Price: $ 5 0  Apple softw are, 

m on th ly  usage charges based 
on use o f daily pricing ser
vice . Includes m anual, data 
base creation  and m ain te
nance plus autom atic access 
to M erlin  DIAL/DATA tim e 
sharing system  for prices. 

Available:
R em o te C om pu ting Corp. 
D ep t. M S
1044 N orthern Blvd.
R oslyn, NY 11576 
(516) 484 -4545

N am e: M ail M ate
System : Apple II Plus
M em ory: 48K
Language: BA SIC  (Applesoft) 

and A ssem bly 
D escrip tion : M ail M a te  is  a 
m ail-m erge system  that can 
operate w ith  the M agic W in
dow word processing system , 
or by itse lf as a stand-alone
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S o ftw a re  C a ta log  (continued)

m ailing/phone l is t  sy stem . 
Highlights are: q u ick  sort; 
string sea rch ; 10 se lectio n  
fields; flex ib le  sp ecification  of 
selection  codes for printing 
and logical A N D ing betw een 
selection  fields; operates on a 
single d isk  drive; p rin ts one or 
two addresses across; flexible 
sa lu tation  sp e cifica tio n ; all 
fields fully edited.
Price: $ 8 5 .0 0  Canada, $ 7 0 .0 0  

U .S .  in c lu d e s  1 3 -  and  
1 6 - s e c t o r  v e r s io n s  p lu s  
30-page user m anual 

Author: M anagem atics Ltd. 
Available:

Evolution Softw are Inc.
1 632  B ath u rst Street 
T oron to , O ntario M 5P 3J5 
(416) 787-3441

N am e: P ascal File
Exchange (PFX)

System : Apple II
M em ory: 48K  RAM
Language: Pascal 
Hardware: Apple II, Language 

Card, 2  disk 
drives, M icro
m odem  II or 
C oupler and Apple 
C O M  Card 

D escription : P FX  is a  Pascal 
File T ran sfer program w ith  a 
novel featu re — it  transm its a 
copy of itse lf to  another Apple 
even though in itia lly  the other 
Apple does n o t have any Pascal 
softw are to  receive data from  
its m odem . T hereafter, the 
operators m ay type m essages 
in a " c h a t "  m ode, inspect the 
local and rem ote d irectories, 
schedule and exchange one or 
m ore files and in itia te  the ex 
ecu tion o f loca l and rem ote 
Pascal code m odules.
Price: $ 4 5 .0 0  inclu des disk 

w ith execu table  Code Files 
and form atted  D o cu m en ta
tion File 

Author: G raem e Sco tt 
Available:

Arrow M icro  Softw are 
11 Kingsford 
Kanata, O ntario , Canada 
K2K 1T5 
(613) 592-4 6 0 9

N ame: M u lti-Task in g
Kernel

System : Any
M em ory: 100  bytes
Language: Source A ssem bly 
Hardware: 8 0 8 5 , Z -8 0 , 6502, 

6 809 , 6800 
D e s c r ip t io n : T h e  M u lt i -  
T ask in g  K e rn e l  is  a valuable 
tool for sy stem s integrators to 
develop m u ltip le  rea l-tim e  
software task s in  a m icro 

processor-based product. It is a 
R O M able product w hich  effi
c ien tly  oversees both th e  se lec
tion and execu tio n  o f each 
task . T h e  kernel is fast, sm all, 
and easy to  u se. T h e  M u lti-  
T a sk in g  K e rn e l  is  com pletely  
docum ented, fully tested, and 
available in source assem bly 
form  for th e  808 5 , Z -80, 6502, 
6800 , and 6809.
Price: $ 1 9 5 .0 0  includes assem 

bly source code im plem en
ta tion s for all five m icro
processors.

Available:
U .S . Softw are
5 4 7 0  N .W . Innisbrook Place 
Portland, O R 97229  
(503) 645-5043

N am e: Type
System : SD O S or

SD O S/M T 
M em ory: 48K  m inim um
Hardware: 6800/ 6809  CPU 

w ith  C R T , disk 
and printer 

D escrip tion : T y p e  is a docu
m ent-form atting program, used 
in w ord-processing or docu
m en t production. C om m ands 
embedded in raw tex t files pro
cessed by T y p e  control the for
m atting  o f that tex t on the o u t
put d evice. O utput form atting 
inclu des full ju stification , page 
w idth and depth, page num ber
ing, cen tering , spacing, titles 
and table of contents genera
tio n . T y p e  is used in con ju n c
tion  w ith  the SD  screen editor 
for easy data entry.
Price: $ 1 4 0 .0 0  includes pro

gram , 100-page m anual 
A uthor: AM S 
A vailable:

Softw are D ynam ics 
(exclusively)

2111 W . C rescen t, Su . G 
A naheim , CA 92801 
(714) 635 -4760

N am e: D O S/65
V ersion 1 .2

System : 6502
M em ory: At least 16K
Language: M achine 
Hardware: 8 "  or 5 "  " IB M

C o m p atib le " disk 
D escrip tion : V ersion  1 .2  o f  
D O S /6 5  is available for eith er 
8 "  SSSD  disks or 5 "  SSSD  
d isks. It can be used w ith dou
ble density  or double-sided 
disks and allow s the user to 
specify th e  disk form at. In
cluded w ith th e  system  is  an 
editor, assem bler, debugger, a 
fu ll feature BA SIC  (BASIC- 
E/65), and several transient 
program s su ch  as copy rou

tin es, f ile  transfer rou tines and 
sim ilar program s. BASIC-E/65 
provides full disk 1/O capability 
for random  and seq uential files 
and provides the usual arith 
m etic  and string functions and 
statem en ts.
Price: $ 1 2 5  to $175  depending 

upon cu stom izin g  require
m en ts. Includes d isk and 200- 
page d ocu m entation  package. 

A uthor: Richard A. Leary 
Available:

Richard A. Leary 
1363  N athan H ale Drive 
P hoenixville , PA 19460

N am e: 6 8 0 0 0  Cross
Assem bler

System : 6 8 0 9  F L E X ™  or
U n iF L E X ™  
System  

M em ory: 56K
Language: A ssem bler 
Hardware: Any supporting 

6 8 0 9  FLEX or 
U niFLEX

D e s c r ip t io n . A fu l l  6 8 0 0 0  
assem b ler w h ich  ex ecu tes on a 
6 8 0 9 . A ccep ts a ll standard  
M o to ro la  in s tr u c t io n  m n e 
m on ics w ith  th e  excep tion  of 
certa in  "su ff ix  v aria tio n s" to 
som e root m n em on ics. A ll ex 
pressions are evaluated  to 32 
b its. N um erou s d irectives per
m it page form atting, sym bol 
table listing , line num bering, 
com m and lin e  param eters, file 
in c lu s io n , e t c .  M acro s and 
c o n d it io n a l  a s s e m b ly  s u p 
ported. O utp u ts S1/S2/S8/S9 
records of A SC II hex data. 
P rice : $ 2 5 0  FLEX;

$3 0 0  U niFLEX
inclu des m anual and d iskette 
(m a n u a l a s s u m e s  u s e r  is 
fam ilia r w ith  standard 68000  
instru ctio n  set).

Available:
T e ch n ica l System s 

C o n su ltan ts , Inc.
P .O . B ox  2 5 7 0
W est Lafayette, IN 4 7 9 0 6

(C o n tin u ed )

^ ) e c i s i o n

S y ste m s
D e c is io n  S y s te m s

P.O. Box 13006 
Denton. TX 76203

S O F T W A R E  F O R  T H E  A P P L E  I I *

IS A M  D S  is an  in te g ra te d  se t o l  A p p le s o ft  ro u tin e s  th a t g iv e s  in d e x e d  f i le  ca p a b ilit ie s  
to  y o u r  B A S IC  p ro g ia m s  R e tr ie v e  b y  ke y . p a rtia l k e y  o r  s e q u e n tia lly  S p a c e  fro m  
d e le te d  re c o rd s  is a u to m a t ic a lly  re u se d  C a p a b ilit ie s  a n d  p e rfo rm a n c e  th a t m a tc h  
p ro d u c ts  c o s t in g  tw ic e  as m u c h  
$50 D isk . A p p le s o ft

P B A S IC -D S  is  a s o p h is t ic a te d  p re p ro c e s s o r fo r  s tru c tu re d  B A S IC  U se  a d v a n c e d  
lo g ic  c o n s tru c ts  s u c h  a s  IF  E L S E  . C A S E . S E L E C T , a n d  m a n y  m o re  D e ve lo p  
p ro g ra m s  to t  In te g e r o r  A p p le s o ft .  E n jo y  th e  p o w e r  o f  s tru c tu re d  lo g ic  a t  a  f r a c t io n  o f 
ih e  c o s t o f  P A S C A L
$35. D isk . A p p le s o f t  (4 8 K . R O M  o r L a n g u a g e  C ard )

D S A - D S  is  a d is  a s s e m b le r fo r  6 502  c o d e  N o w  y o u  c a n  e a s ily  d is  a sse m b le  anv 
m a c h in e  la n g u a g e  p ro g ra m  fo r  th e  A p p le  a n d  u se  th e  d is  a s s e m b le d  c o d e  d ire c t ly  as 
in p u t to  y o u r  a sse m b le r D is  a sse m b le s  in s tru c t io n s  a n d  d a ta  P ro d u c e s  c o d e  c o m  
p a tib le  w i th  th e  S  C A s s e m b le r (ve rs io n  4 0>. A p p le  s T o o lk it  a sse m b le r a n d  o th e rs  
$25  D isk . A p p le s o f t  (3 2 K . R O M  o r L a n g u a g e  C a rd l

F O R M -D S  is a c o m p le te  s y s te m  fo r  th e  d e f in it io n  o f  in p u t a n d  o u tp u t  f ro m s  F O R M  
D S  s u p p lie s  th e  a u to m a t ic  c h e c k in g  o f  n u m e r ic  m o u t fo r  a c c e p ta b le  ra n g e  o f va lues 
a u to m a t ic  fo rm a t t in g  o f  n u m e r ic  o u tp u t ,  a n d  m a n y  m o re  fe a tu re s  
$ 2 5  D is k . A p p le s o ft  (3 2 K . R O M  o r L a n g u a g e  C a rd !

U T IL  D S  is a se t o f  ro u t in e s  fo r u se  w ith  A p p le s o ft  to  fo rm a t n u m e r ic  o u tp u t ,  selec 
t iv e ly  c le a r va ria b le s  (A p p le s o f t 's  C L E A R  g e ts  e v e ry th in g ) ,  im p ro v e  e rro r h a n d lin g , 
a n d  in te r fa c e  m a c h in e  la n g u a g e  w ith  A p p le s o ft  p ro g ra m s . In c lu d e s  a s p e c ia l load  
ro u tin e  fo r  p la c in g  m a c h in e  la n g u a g e  ro u t in e s  u n d e rn e a th  A p p le s o f t  p ro g ra m s  
$25 D is k . A p p le s o ft

S P E E D -D S  is a  ro u t in e  t o  m o d ify  th e  s ta te m e n t lin k a g e  in  an  A p p le s o ft  p ro g ra m  to 
sp e e d  its  e x e c u t io n  im p ro v e m e n ts  o f  5 -2 0 %  a re  c o m m o n  A s  a  b o n u s  S P E E D -D S  
in c lu d e s  m a c h in e  la n g u a g e  ro u tin e s  to  sp e e d  s tr in g  h a n d lin g  a n d  re d u c e  th e  nee d  lo *  
g a rb a g e  c le a n -u p  A u th o r  Lee  M e a d o r 
$15 D isk . A p p le s o f t  (3 2 K . R O M  o r L a n g u a g e  Card)

(A d d  $4 .00  f o r  F o re ig n  M a il)  

*A p p le  II  is  a re g is te re d  T ra d e m a rk  o f  th e  A p p le  C o m p u te r  Co

No. 4 6 -M a rc h  1982 MICRO -  The 6502/6809 Journal 101



INSTANT 80 COLUMN APPLE
The m irac le  of the  8 0 's . . .  everyth ing you w an t in an 
8 0 -co lum n  card.
STOP STARING AT 
40  COLUMNS
W IZARD-80 lets you see exactly 
what you w ill get when typing 
80-colum n format. I t  gives you a 
fu ll 80-colum n by 24-line display 
w ith all these features.
■ Fully compatible w ith Apple II 

and Apple II Plus *
■ Fully com patib lew ithm ostw ord 

processors, micro-modems 
and prom programmers, plus 
all current Apple II expansion 
boards

■ Lists BASIC programs, integer 
and Applesoft

■ Fully compatible w ith  Pascal
■ Uses software to  switch 

between 40 and 80 column 
formats

■ Displays 7 x 9  matrix characters
■ Provides upper/lowercase 

characters w ith fu ll descenders
■ Fully ed its ...uses  ESCape key 

for cursor movement
■ Scrolling s top /s ta rt uses 

standard Control-S entry 
Retains text on screen w hile  it  
is being printed

■ Contains crystal clock fo r 
flicker-free character display

■ Has low power consumption 
fo r cool reliable operation

■ Leads soldered directly to board 
for maximum reliability

■ 2K on-board RAM, 50 or 60 Hz 
operation

■ Inverse video selection 
standard

Available a t all fine 
Computer Stores 8295.00

H 0 1 l l R ! i l > E l l  l l | i i : i l l l
Si|sti:ms

S U B S ID IA R Y  O F  W E S P E R C O R P

'Registered trademarks 
of Apple Computer Inc.

gau *.*■ *« t t t 8.
' <»n yv. : i r  .*« : .5-  - t ' l
m  . ' . I t  1, 4 ltc li|
. * » !»  11 ,<•; ! I  e la i. M t j

pi.-. »'!
( u s:C  J'OJf#"-.. «"S

tc *» u n  «e »: to'u->
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S o ftw a re  C a ta log  (con tin u ed>

N am e: M orse Code
Trainer

System : Com m odore
VIC 20 

M em ory: 5K
Language: BASIC 
Hardware: VIC 20  and tape 

player
D escription : Practice M orse 
Code from  1-35 wpm rate sent 
by the V IC . Rate is  controlled 
by your 60  Hz power line fre
quency. E nter your ow n prac
tice message, or receive random 
letters, num bers, punctuation. 
Price: $ 1 9 .9 5  includes cassette 

and instructions 
Author: M arion H. Taylor 
Available:

Taylorm ade Software 
8053  E. Avon Lane 
L incoln , NE 68505 
(402) 464-9051

N am e: T h e  Responsibility
Life D ynam ic

System : Apple II
M em ory: 48K
Language: Applesoft,

M achine 
Hardware: Apple II, D isk  II 
D escription : T h is  d isk  centers 
upon the follow ing four games: 
S p ee d w a y  (you’ll have to be a 
great driver to  m ake those 
hairpin curves); B ean  R ea c 
t io n s  (for tw o players who 
react to  th e  im polite  bean- 
reactions of each other w ith 
big clubs); R in g  th e  B e l l  (car
nival type gam e); and A n im al  
B in g o  (m ove 50  shape-table 
anim als around on  a Hi-Res 
playing board in to ta lly  unique 
w ays to m ake "b in g o s "  — five 
in a row).
Price: $ 1 5 .9 5  includes disk, 

vocabulary card 
A vailable:

Avant-Garde Creations 
P .O . Box 30161  M C C  
Eugene, O R 97403

N am e: Graphics
Com poser

System : A tari 400/ 800
M em ory: 32K  RAM
Hardware: C assette Player or 

D isk  Drive 
D escription : W ith G rap h ics  
C o m p o se r ,  you use paddles or 
joy stick  to draw a picture 
ou tline on  H i-Res screen Mode 
8  or 7 . T h en  use color fill-in , 
co lor brushes and add text to 
com plete your graphic designs. 
G r a p h ic s  C o m p o s e r  a llow s 
easy creation  of Player/M issile 
shapes w hich m ay be used in 
o th er program s. T h e G eo
m etries Figures program lets 
th e  u s e r  d e fin e  c i r c l e s ,

triangles, polygons, parallelo
gram s, and even trigonom etric 
curves. Loading rou tines are 
provided so that p ictu res can 
be used in o th er program s or 
traded w ith  friends.
Price: $ 3 9 .9 5  inclu des cassette  

or d iske tte  and 27-page in 
stru ctio n  bo ok let 

A vailable:
Versa C om puting , Inc.
3541 Old C o n e jo  Rd.
Su ite 104
N ewbury Park, CA 9 1 3 2 0  
(805) 4 9 8 -1 9 5 6

N am e: D en tistaid
System : Apple II
M em ory: 48K
Language: C B A SIC  2  w ith 

CP/M
Hardware: Apple II M icrosoft 

Z -80  Softcard 
D escription : D e n t is ta id  is a 
revolutionary new  concep t in 
dental o ffice  m anagem ent sys
tem s. It is  designed to  stream 
line all m ajo r tim e-con sum ing  
tasks in your o ffice  and give ef
fic ien cy , accu racy , and co m 
plete co ntro l o f your office. 
Price: $ 1 ,0 0 0 .0 0  
A uthor: lerry  T ay lo r 
Available:

T h e  H ayden B ook  C om pany, 
Incorporated 

50  Essex Street 
R o ch elle  P ark , NJ 0 7 6 6 2  
(800) 6 3 1 -0 8 5 6

N am e: T in y  BASIC
C om piler

System : PET/C BM
M em ory: 4K  
Language: BA SIC  
Hardware: P E T  w ith  cassette  

or d iskette  
D escrip tio n : T h is  is  a floating 
point com p iler supporting a 
subset o f th e  P E T  BASIC 
language. T h e  co m p iler reads 
y ou r B A S IC  program  and 
w rites ou t a file  contain ing the 
65 0 2  o b ject code. A ll floating 
point a r ith m e tic  and functions 
are supported. If you have at 
least 16K , you can  get a full 
assem bly  lis tin g  o f th e  ob ject 
code.
Price: $ 2 5 .0 0  inclu des versions 

for a ll R O M s and sam ple 
program 

A uthor: M ark Zim m erm ann 
and D ave M alm berg 

A vailable:
A bacus Softw are 
P .O  Box 7211 
Grand Rapids, M I 4 9 5 1 0  
(6 1 6 )2 4 1 -5 5 1 0



S o ftw a re  C a ta log  (continued)

N am e: D IFF E-Q
System : Apple II, Pascal

language card 
M em ory: 64K
Language: Pascal 
Hardware: O n e d isk drive 
D escription : D IFF E-Q  is a 
Pascal-based differential equa
tion package for Apple II co m 
puters designed for use by 
engineers, sc ien tis ts , m ath e
m aticians, college instructors, 
and stu d ents. It has high- 
resolu tion  co lor graphics capa
b i l i t i e s ,  a h ig h -re s o lu t io n  
screen editor, and electron ic 
"S lid e tra y "  and "S lid e sh o w " 
features, m aking it ideal for 
lecture d em onstrations and for 
group presentations. D IFF E-Q  
u n locks th e  door to a w hole 
world o f sc ie n tific  adventure. 
Price: $ 1 0 0 .0 0  inclu des two 

d iskettes, 40-page m anual, 
and lim ited  warranty.

Author: M ark Davidson 
Available:

Sage Softw are Com pany 
1322 La Lom a Avenue 
Berkeley, CA 94708

N am e: P lo tting  Graphs
for L ine Printer 
126009

System : Apple II or Apple
II Plus 

M em ory: 32K  RAM
Language: Applesoft 
Hardware: Printer 
D escrip tio n : W here a line 
p rinter is available, these three 
programs w ill provide a hard 
copy of a particular graph, 
e ither for inclu sion  in a report 
or for la ter com parison with 
o ther resu lts. T h e  programs 
contained  in th is  package are 
com plete and require no addi
t io n a l  p ro g ra m m in g . T h e  
follow ing program s are in
cluded: C a rtes ia n  P lo ts , S em i-  
L o g a r ith m ic  P lo ts , P o la r  P lo ts . 
P rice: $ 3 9 .9 5  
A vailable:

Advanced O perating System s 
4 5 0  S t. John Road 
Su ite 792
M ichigan C ity , IN 4 6 3 6 0  
(219) 879 -4 6 9 3

N am e: Chord M ania
System : Apple II or Apple

II P lus, D O S 3 .2  
or 3 .3  

M em ory: 48K
Language: Extended BASIC 
Hardware: D isk  D rive, M M I 

D A C  board 
D escrip tion : A program de
signed w ith  a  gam e co n tex t for 
p ractice of chords, including 
r e c o g n it io n  o f  fo u r -v o ic e

chords in any com bination of 
chord qu alities (all triads and 
five d ifferent seventh chords) 
and inversions. Includes both 
a u ra l and  v is u a l  s k i l l s .  
Responses require the use of 
only three keys. Beginning to 
advanced levels.
Price: $ 1 9 0 .0 0  includes disk 

and u ser's guide 
Available:

M icro  M u sic, Inc.
P .O . Box 386  
N orm al, IL 61761

N am e: Farm  Ledger
System : Apple II or Apple

II Plus, D O S 3 .3  
M em ory: 48K
Language: Applesoft 
Hardware: 2  d isk  drives, 

printer
D escription: W ith  Farm  L ed g er  
the user can  define up to 500  
accoun ts and form at financial 
reports. T h e general farm  chart 
of accou n ts can be added to  or 
m odified to conform  to a  speci
fic  farm ing operation. Features 
in c lu d e  b u d g eting , d ep art
m entalizing, thorough audit 
trails, extensive error checking 
and data en try  prom pting. 
D etailed , non-technical docu
m entatio n  includes a practice 
session  and glossary, SBC S 
provides free program updates, 
rep lacem ent of damaged disks, 
and friendly cu stom er service. 
P rice: $ 3 4 9 .0 0  includes pro

gram  disk, program backup 
data d isk, docum entation. 

A uthor: David M cFarling 
A vailable:

Sm all Business Com puter 
System s

4 1 4 0  Greenwood 
L in coln , NE 68504  
(402) 467-1878

JMCAO

Answ er to Border Puzzle: " I t 's  
R eally Very Easy!”

A nswer to  C ircu it Puzzle: All
1 ’s —  1, a ll 0 's  -*• 0 , 13 of 16 
possible com bin ations yield 0.

W m a r d - J 6 3 C

1 6 K  R A M  A P P L E  M E M O R Y  C A R D
Unleashes y o u r  Apple I I*  and App le  II P lus* computer.
ON TO M AXIM UM  MEMORY
W izard-16K  g ives y o u r  48K 
A pp le  II o r  A pp le  II P lus th e  
la s t b it  o f d ire c tly  a c cess ib le  
add -on  m em ory  it  can  a c ce p t. 
And, i t  in te rfa ce s  w ith  a ll 
Z 8 0 * *  ca rds  to  g ive  you 
C P /M * * *
■ Fu lly  c o m p a tib le  w ith  

A pp le  II and A pp le  II Plus
■ A dds 16K by te s  o f Random  

A ccess  M e m o ry  (R A M )
■ F u lly  c o m p a tib le  w ith  Z 80  

m ic ro p ro c e s so r cards
fo r  C P/M

■ Used w ith  Z 8 0  card , i t  tu rns  
y o u r A pp le  II in to  a tw o -  
m ic ro p ro c e s s o rs y s te m w ith  
56K o f usab le  m em ory

■ W ith  a Z 8 0  card , i t  le ts  you
run B AS IC -80*

C 0 B 0 L -8 0 * * * *  
F 0 R T R A N -8 0 ** * *  BASIC 
C o m p ile r* * * * , and  A ssem bly 
Language  D eve lo p m e n t 
S y s te m * * * *  p lus  A p p le so ft 
B A S IC * , In te g e r BASIC* 
A pp le  P asca l S y s te m * A pple  
FORTRAN* and  A pp le  P ilo t*

■ U tiliz e s  A pp le  DOS 3 .3 * 
1 6 -se c to r sys te m  to  p e rm it 
load ing  b o th  A p p le s o ft*  
and In te g e r BASIC*

■ C o m p a tib le  w ith  
V is iC a lc * * * * *

■ O ffe rs  a ll fe a tu re s  o f A pp le  
Language  C a rd * (e x c e p t 
A u to s ta r t R O M )

A va ilab le  a t a ll fin e  
C om pu te r S to res  $149.00

•Registered trademarks
ot Apple Computer Inc. 

•Registered trademark 
ot Zilog

•Registered trademark 
ot Digital Research 

’•Registered trademarks 
of Microsoft 

•Registered trademark 
dt Personal Soltware
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"YOUR SAL VA TION IN  THE SEA O F INFLA TION”

A R K  C O M P U T I N G

80 Column Card & 16K RAM  Board Sale
The best price available on 
a 80-Column for your APPLE. 
Wizard-80 by Wesper-Micro 
RP $345.00 ARK $225.00

16K Ram Board ARK $ 89.00
32K Ram Board ARK $139.95
- with 16-K ram installed - 
(add $ 20.00 for full 32-K 
ram installed)

LOWER CASE PLUS IX by Lazer 
Microsystems.
The Lazer Microsystems LCP II 
is the LCA value for the bud
get minded APPLE II owner. 
Works with all Revision 7 and 
Later APPLE II's. Includes 
Basic and Pascal software on 
disk. Works with many popular 
word processors.

ARK's LOW PRICE of $ 19.95

F o r  p e o p le  w ho d e m a n d  th e  b est
The best Lower Case Adapter 
available for the APPLE II. 
LOWER CASE PLUS by Lazer 
Micros y s t e m s .
This feature packed board 
has twice the features of 
competing boards.
The only LCA that works 
with VISICALC and is recom
mended by Stoneware for 
DB MASTER.
FEATURES:
-Expandable to 4 character 
sets ( 2 on board)

-Inverse only mode 
-Includes graphics & ASCII 
-Compatible w/most word 
processors available.

AND WITH ARK's LOW PRICE 
THERE'S NO REASON TO PURCHASE 
ANY OTHER.

RP $ 64.95 ARK $44.95

Remarkable value in Keyboard 
Enhancers.
The Lazer Microsystems Keyboard 
+Plus with these features:
-64 character type ahead buffer 
-Buffer can be cleared & disabled 
-Works on all APPLE II's 
-Lets you use the shift-key as 
a typewriter shift-key, 
allowing you to enter directly 
the 128 ASCII character set 
from the APPLE keyboard.

KEYBOARD +PLUS 
RP$ 99.95 ARK $ 69.95

f T H R E ^ X C I T I N G P R O D U C T S .  A  ONCE IN Al 
I LIFETIME DEAL. LOWER CASE PLUS+, j, 
KEYBOARD PLUS+, & AN 8O-COLUMN BOARDl 
A L L  FOR LESS THAN THE NORMAL COST OFl 

| THE 8O-COLUMN BOARD ALONE. 1

ARK $299.95

By LAZER

-ANIX 1.0: A  set of incredible disk 
utilities w / UNIX like 
Operating System.
AkK $ 34.95 

-LAZER PASCAL: A unique systems
programming language 
with many features 
of the ' C  program
ming language.

ARK $ 29.95 
-DISASM/65: Most popular disassem

bler for the APPLE II. 
ARK $ 19.95

s o f t w a r e
By BRODERBUND

-MIDNIGHT MAGIC: 
(Best Pinball 

-APPLE PANIC 
-SPACE QUARK 
-RED ALERT 
-TRACK ATTACK 
-GENETIC DRIFT : 
-SPACE WARRIOR

RP$ 34.95 ARK$ 24.95 
game we've seen yet) 
— - 2 9 . 9 5 ARK* ~

29.95 ARK
29.95 ARK
29.95 ARK
29.95

R P S
R P S
R P §
R P S
R P S
R P ?

B y  D A TA M O ST

-SNACK ATTACK: RPS 29.95 ARKS 
- T H E I F : RPS 29.95 ARKS
-CONEY ISLAND: RP$ 29.95 A R K 5 
-6502 ASSEMBLY by RANDY HYDE:

RP$ 19.95 ARK$ 15.00

19.95
19.95
19.95

By ON-LINE SYSTEMS

-MOUSKATTACK : RP!
-CROSS FIRE : RP!
-CRANSTON MANOR: RP!
-ULYESSES : RP!
-SOFTPORN ADV : RP!
-TIME ZONE : RP!
-LISA 2.5 : RPi
-SPEED/ASM : RP!
-THRESHOLD : RP?
-PEGASUS II : RP!

.. ARKS 
24.95 ARK$

34.95 ARK$
29.95 ARKS
34.95 ARKS
34.95 ARKS
29.95 ARKS
99.95 ARKS
79.95 ARKS
39.95 ARKS
39.95 ARKS
29.95 ARK?

19.95
19.95
19.95
19.95
19.95
17.95

24.95
21.95
24.95
24.95
21.95
75.95
59.95
29.95
29.95
21.95

We accept: MASTERCARD, VISA(lnclude card # and expiration date), CASHIER 
or CERTIFIED CHECKS, MONEY ORDERS, or PERSONAL CHECKS(Please allow 10 days to 

clear).
Please add 3% for shipping & handling (minimum $2.00). Foreign orders please 
add 1 0 % for shipping & handling.
We accept COD's (Please include $2.00 COD charge)
California residents add 6% sales tax. All equipment is subject to price change 
and availability without notice. All equipment is new & complete with 
manufacturer's warranty.

Call us at (714) 735-2250
A R K  COMPUTING  • P.O. Box 2025 • Corona, CA 91720



/AICRO
H a rd w a re  C atalo g

N am e: G M S6521  65K
RO M  M odule

Sy stem : 6500/ 6800
M em ory: 65K  bytes
Hardw are: 6 "  x  9 .7 5 "  

m odule
D escrip tion : Low  co st, high 
d en sity  m em o ry  exp an sion  
m odule w ith  6 5 ,5 3 6  x  8  b its 
of EPROM /PROM /RAM  w ith 
selectable  address and enable/ 
d is a b le  s w itc h e s . A cce p ts  
2 7 5 8 , 2 4 0 8 , 271 6 , 2 516 , 2 732 , 
2 5 3 2  EPR O M s of 1, 2 , 4K  bytes 
each . S ix teen  sockets m ay be 
individually  enabled/disabled 
from  top o f m odule. Requires 
on ly  +  5V  D C  power. Low pro
f ile  o r zero force  so ck ets  
optional.
Price: $ 2 3 0 .0 0 , single piece 

quantity  
A vailable:

G eneral M icro  System s 
1320  C haffey C t.
O ntario , CA 91762  
(714) 6 2 1 -7 5 3 2

N am e: G P 3 0 0  D ot M atrix
P rinter

M em ory: 380-C h ar FIFO,
optional 32K  RAM 
for ch aracter 
generation 

D escrip tio n : 120-charactcr (10 
characters/ inch) dot m atrix  
printer. C apable of producing 9 
x  9  d ata tex t at 3 0 0  charac

ters/second and word process
ing printing a t 8 0  - 120 charac
ters/ secon d  (depending on 
font), 18 w ire ( 9 x 9  in ter
laced) print head. RS-232C / 
C en tron ics in terface. O ptions: 
tractor feed, front feed, reem  
paper handler and pedestal. 
P rice: $ 3 1 6 5 .0 0  one piece 

$ 2 6 8 5 .0 0  100 pieces 
inclu des 2  ch aracter genera
tions, in terface, power sup
ply, frictio n  feed.

A vailable:
A m perex E lectron ics Corp. 
2 3 0  D uffy Ave.
H icksv ille , N Y 11802 
(516) 931 -6 2 0 0

N am e: D isplay Board
System : Apple
D escrip tion : D isplays address 
bus, data bus (latchcd) and 
hold lin e . A ll lin es are buf
fered. All LED s are low  cur
rent, high efficiency  type. A 
RUN S T O P  ST E P  sw itch  is 
provided so  you can sin gle step

through a program one instruc
tion  a t a tim e.
P rice : $ 6 2 .0 0  (Texas residents 

add 5 %  sales tax)
A vailable:

Applied Engineering 
P .O . Box 470301 
D allas, T X  75247  
(214) 492 -2027

N am e: Hi-Pad D igitizer
System : T R S -80  1/2/3,

Apple, A tari, PET 
M em ory: 16K
Hardware: D igitizing  Pad 
D escription : H igh-Resolution, 
high-quality , bu t low -cost digi
tiz ing  pad. Serial R S-232 or 
p arallel in terface . E xcellen t 
rep lacem ent for Apple pad. No 
s ta t ic  s e n s it iv ity . O p tion al 
stylus.
P rice: $ 8 2 5  - $925  
A vailable:

H ouston Instrum ents 
O n e H ouston Square 
A ustin , T X  78753

N am e: EZASM
Sy stem : PET/CBM
Language: A ssem bler 
Hardware: N ew  RO M s,

8K -32K , cassette 
or d isk, 40- or 
80-colum n screen 

D escription : 4K EPROM  chip 
w hich  is  available for any free 
so ck et and con ta in s a very 
co m p le te  6 5 0 2  A ssem b ler. 
Source code is  stored  as if it 
w ere a BA SIC  program , w hich 
allow s for easy entry, editing 
and m anipulation: one BASIC 
lin e  is  o n e  lin e  for th e  
A ssem bler. Syntax is the M O S 
T echn ology  standard and all 
addressing m odes are sup
ported. Operands m ay be sym 
b o ls , sy m b o l e x p r e s s io n s , 
d ecim al, hexadecim al, binary 
or A SC II w ith  lim itless com 
bin ations. T h ere  is  an  optional 
C ross-Reference w hich  lists 
the sym bols used, in alpha
betica l order, follow ed by their 
value and each lin e  num ber 
w here the sym bol w as used. 
P rice : $ 8 0 .0 0  includes ship

ping and instructions 
A uthor: M ilton  B . Bathurst 
Available:

D ataC ap
7 3 , Rue du Village 
4 5 4 5  Fcneur 
Belgium

N am e: C D 2-3 Floppy
D rive T ester

System : O SI
Hardware: 5'A "  and 8 "

single- or dual
sided disk 

D escrip tion : C D 2 -3  uses ex
isting drive cable for qu ick  
con n ectio n  to  iso la te  prob
lem s, exercise and repair floppy 
drives. Provides s ta tic  and 
dynam ic tests. Sim p lifies head 
load and stepper tests and ad
ju stm en ts . M o n itors index, 
ready, w rite protect, c lo ck  and 
data c ircu its . Provides read, 
w rite and erase verification . 
Price: $ 2 7 5 .0 0  inclu des step- 

by-step fam iliarization and 
operating instru ctions 

A vailable:
TEA C O /C om puter C enter 
P .O . Box E
M ichigan C ity , IN 4 6 3 6 0

N am e: C B M  2031  (Single
floppy disk)

Sy stem : PET/CBM
M em ory: IK  RAM
D escrip tion : Low co st, single 
disk drive stores up to  170K 
bytes on a single 5'A "  floppy 
d iskette , and incorporates an 
IEEE-488 in terface for use w ith 
C om m od ore's P E T  and C B M  
co m p u te r  e q u ip m e n t. T h e  
2031  is based on  th e  sam e 
tech n olog y  used in C o m 
m odore's 4 0 4 0  dual d isk  drive 
u n it, using the la test disk 
operating system  (D O S). T h e 
2031 d iskettes are read/write- 
com patible w ith  the C BM  
4 0 4 0  d isk  u n it. O w ners o f the 
disk drive can  expand their 
system s by adding additional 
2 0 3 1 ’s |or C om m odore disk 
drives) and running them  in 
tandem .
Price: $ 5 9 5 .0 0  inclu des disk 

operating system  
Available:

C om m odore Business 
M achines, Inc.

C om pu ter System s D ivision 
A uthorized D ealers

N am e: M odel 60
U niversal R S-232 
to R S-449 
C onverter

Sy stem : A ll Interfaces
Hardware: A lum inum  box, 

featuring three 
I/O connector 
ports

D escrip tion : T h e  M o d e l 60, 
U n iv ersa l R S -2 3 2 C  to  R S-449  
C o n v erter ,  provides a m eans of 
in terconn ecting  hardware w ith 
these interfaces. T h e  RS-449 
sp ecification  requires a 37-pin 
co n n ecto r for reverse channel 
operation. S in ce  th e  allow able

voltage range of R S-232  signals 
exceed that o f R S-449, it is 
necessary  to provide resistive 
t e r m in a t io n s  t o  p r e v e n t  
damage to  R S-449  receivers 
from  R S -2 3 2  d riv ers. T h e  
M o d e l 6 0  incorporates the 
sw itch ing  m echan ism  to  allow  
the user to se le ct th e  R S-232  as 
a  D T E  or D C E.
Price: $ 1 1 5 .0 0  com plete 
A vailable:

R em ark D atacom  Inc.
4  Sycam ore D rive 
W oodbury, N ew  Y o rk  11797 
(516) 3 6 7 -3 8 0 6

N am e: T K C  N um eric
Keypad

System : Apple II
D escrip tio n : T h e  Keyboard 
C o m p an y 's N u m er ic  K ey p ad  
for the Apple II com puter 
allow s rapid nu m eric entry, 
easy arith m etic  calcu lation s 
and m ore effic ien t V is iC a lc™  
operations. T h e  24-key keypad 
is  Apple-coordinated and may 
be com fortab ly  positioned for 
m axim um  effectiveness.
Price: $ 1 4 9 .9 5  inclu des key

pad, in terface and m anual 
A vailable:

A u th o r iz e d  T K C / A p p le  
D ealers 

Inform ation :
T h e  Keyboard Com pany 
7151 P atterson  Dr.
G arden G rove, CA 92641  
(714) 891-5831

N am e: Z-Card
System : Apple II or

Apple III 
Hardware: Z-80A

m icroprocessor, 
CP/M  operating 
softw are 

D escrip tion : T h e  Z -C ard  trans
form s th e  Apple II or Apple 111 
com puter in to  a CP/M -based 
sy s te m . T h e  Z -C a r d  o ffers  
lo w e st p o w er co n su m p tio n  
and highest re liab ility  a t an af
fordable p rice. CP/M  softw are 
and ALS BIO S, w hich  are in 
cluded, increase the speed of 
th e  system  and allow  the user 
to convert D O S tex t files to 
CP/M . Features: full keyboard 
mapping, w arm  boot w ithout 
reset, softw are allow s full 60K 
of user RAM , copy and form at 
in o n e  pass through.
Price: $ 2 6 9 .0 0  includes Z-card, 

d iske tte , m anual, T h e  C P /M  
H a n d b o o k  by Rodnay Zaks 

A vailable:
Advanced Logic System s, Inc.

(ALS)
1195 E. Arques Ave. 
Sunnyvale, CA 9 4 0 8 6  
(408) 730-0306
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c r e a t i v e
G o r a p a t iR g

s o f t w a r e
L

%  s e o s a t i o R a l  
J p p l#  II s o f t w a r e

C A I Program s Vo 11
Cassette CS-4201 S11.95 Requires 16K Apple II o r Apple II Plus

R IG H T  WRONG GRPDE
51 9 8*

H IN T
CGRBURETOP

; CARBURETOR 
S»JPER1 • "  '
-RESS flNV K'EV FOR h€XT UORO 
PRESS 'S ' TO STOP

U.S. M ap Identify  states and the ir capitals. Spelling. S tudy aid w ith yo u r lis t o f trouble
some words.

Math D rill A rithm etic  d r ill and practice w ith Add W ith Carry D rill and practice on sums 
large o r sm all display requ iring  num bers to  be carried

C A I Program s Vol II
Cassette CS-4202 $11.95

European M ap Identify  coun tries and 
th e ir  capitals

M usic Composing Aid Make and play 
your own m usic on the A pp le  No add i
tiona l hardw are re q u ire d  Inc lud es  a 
sample from  Bach s  Tocatta & Fugue in 
D m inor

Requires 16K Apple II or Apple II Plus

H *  H = B

Meteor Math Learn math skills by destroy
ing m enacing meteors

&-£)i

Ecology Simulations - 1
Disk CS-4706. S24.95 Requires 48K App leso ft in  ROM o r A pp le  II Plus

Sterl
STERL a llo w s  you  to  in ve s tig a te  the 

effectiveness o f two d iffe ren t m ethods of 
pest c o n tro l—the use of pestic ides and the 
release o f s terile  males in to  a screw-worm  
f ly  p o p u la tio n  The co n ce p t o f a m ore 
env ironm enta lly  sound approach versus 
traditional chem ical methods is in troduced 
In addition. STERL dem onstrates the effec
tiveness of an in tegrated approach over 
e ithe r a lte rnative  by  itself.

Pop
The PO Pseries o f models exam ines three 

d iffe re n t m e th odso f popu la tion  projection, 
including exponential. S-shaped o r logistical, 
and log istica l w ith  low  den s ity  e ffec ts  At 
the same tim e the program s in troduce  the 
concept of successive refinem ent of a model, 
since each POP m odel adds m ore deta ils 
than the p rev ious one.

Tag
TAG sim ulates the tagging and recovery 

m ethod that is  used by  scientists to  estimate 
animal populations. You a ttem pt to  estimate 
the bass popu la tion  in  a warm -water. bass- 
b luegill farm pond. Tagged fish are released 
in  the pond and sam ples are  recovered at 
tim ed in tervals B y  presenting a  deta iled 
s im ulation o f real sam pling by  tagging and 
recovery, TAG he lps you to  understand 
this process.

Buffalo
BU FFALO  sim ula tes the yearly  cyc le  of 

buffa lo popu la tion  g row th  and dec line , and 
a llow s you  to  in ve s tig a te  th e  e ffe c ts  of 
d iffe rent heard m anagement policies. S im u
la tions such as B U F F A LO  a llo w  you to 
explore what if question*. <.nd experim ent 
w ith approaches that m ight L>e disa trous in 
real life

Ecology Simulations - II
Disk CS-4707 $24 95 Requires 48K A pp leso ft in  RO M  o r Apple II Plus

Pollu te
POLLUTE focuses on one part of the water 

pollution problem; the accumulation of certain 
waste materials in  waterways and their effect 
on dissolved oxygen leve ls  in  the water 
You can use the com puter to investigate 
the e ffects  o f d iffe ren t variab les such as 
the body o f water, tem perature, and the 
rate of dumping waste material. Various types 
o f prim ary and secondary waste treatm ent, 
as w e ll as  th e  im pact o f s c ie n tif ic  and 
econom ic decis ions can be  exam ined

Rats
In RATS, you p lay th e  ro le  o f a Health 

Departm ent o ffic ia l dev is ing  an e ffective , 
pratical plan to  con tro l rats The plan may 
com bine th e  use o f sanitation and slow kill 
and qu ick  k ill po isons to  e lim inate  a rat 
population It is  a lso  possible to  change  the 
in itia l p o p u la tio n  s ize, g ro w th  ra te , and 
w hether the s im u la tion  w ill take place in  an 
apartm ent bu ild ing  o r an e in tire  c ity

Malaria
W ith M ALARIA, you  are  a Health O ffic ia l 

try ing  to  con tro l a malaria epidem ic wh ile 
taking in to account financial considerations 
m setting  u p  a program  The budgeted use 
o f f ie ld  hospitals, d rugs fo r the ill. three 
types o f pesticides. and preventative medica
tion . m ust b e  p ro p e rly  com b ined  fo r an 
e ffec tive  con tro l program

Diet
D IET is  designed to  e xp lo re  the e ffe c t of 

four basic substances, protein, lipids, calories 
and carbohydrates, on your d ie t You en te r 
a lis t o f the types and am ounts o f food eaten 
m a typ ica l day. as w e ll as your age. weight, 
sex. hea lth  and a physical a c tiv ity  factor 
DIET is pa rticu la rly  va luable in  ind icating 
how a d ie t can be changed to  raise o r lower 
body w e ights  and prov ide  p rope r nu trition

CAI Programs I and
Disk CS-4701. S24 95 
R equires 32K Integer Basic

Stock & Options Analysis
Disk CS-4801 $99.95
R equires 32K  Applesoft or A pp le  II Plus

Order Today

This disk confa ins a ll 7 program s from  cas- Th is isacom prehensivese to ffourp rogram s 
setles CS-4201 and CS-4202 fo r  the investm ent s trategy o f hedging listed

options against com m on stocks A  com plete 
description is in the TRS-80 section Available 

N o te The eco logy sim ulations program s A ugust 1981 
are not availab le on cassette

To order any of these software packages, 
send paym ent p lus $2.00  postage and 
handling per order to  Creative Computing. 
M orris Plains. NJ 07950 Attn: Cleo 

Visa. MasterCard and Am erican Express 
orders may be called in  toll-free

O rde r today at no  risk If you are  not 
com p le te ly  satisfied your m oney w ill he 
prom ptly  and cou rteous ly  re funded

C rea tive  C om puting  Software 
M orris  Plains NJ 07950 
To ll-free  800-631 -8112 

In N J 201-540-0445

c re a tive  corapafciRg so ftw a re
Apple <s the regniB'eO trademark o« Aooi* Compolor inc
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PET Audible Disk Alarm
This a rtic le  describes a simple 
accessory which sounds an 
alarm when a disk error occurs. 
The audible alarm saves tim e 
spent in tracing system errors.

John E. Girard 
676 Alma Ave. #106 
Oakland, California 94610

I d o n 't  k n o w  how  m u ch  tim e  I've 
w asted  try in g  to  salvage m y w ork , only 
to d isco v er th a t I  w as hu ng up on a s im 
ple d isk  error. N ow  th e  in v e stm e n t o f 
$ 3 .6 7  in  p arts w ill a llo w  us to  hear  d isk  
errors and to  co rrect th e m  in  record 
tim e . M y  d ev ice  w ill w o rk  on 2 0 4 0 , 
4 0 4 0 , and 8 0 5 0  ser ie s  d isk  u n its . In 
s ta lla tio n  ta k e s  about 10  m in u tes.

Parts List

P iezo  buzzer, Radio Sh ack  # 273-060 , 
$ 2 .9 9 ; re s is to r , 4 7 0  o h m s, # 2 7 1 -0 1 9 , 
.19 ; d iode, 5 0  v o lt @  1 A , # 2 7 6 -1 1 0 1 , 
.49  (8 0 5 0  o n ly ); 8 - in ch  len gth  o f red 
hookup w ire ; 7 -in ch  len gth  o f  b la ck  
hookup w ire ; e le c tr ic a l tape (m asking  
tape w ill su ffice).

Installation

P lease  refer to  figure 1. R em ov e the 
tw o cov er screw s located  o n  th e  sid es 
near th e  fro n t, sw in g  th e  top se c tio n  up 
and prop i t  op en  w ith  th e  w ire  brace . 
Proceed w ith  th e  fo llo w in g  step s:

1. S trip  Vi in c h  o f in su la tio n  from  the 
ends o f a ll  w ires.

2 . A tta ch  th e  red hooku p  w ire to  the 
red w ire  o f th e  p iezo  buzzer.

3 . 8050 d isk  drives: O bserve th a t the 
d iod e is  a b la ck  cy lin d er w ith  a 
w h ite  band en c irc lin g  one end. A t
ta c h  th e  banded end to  th e  b lack  
h o o ku p  w ire . T h e  o th e r  end o f th e  
d iode co n n e cts  to  one sid e o f the 
4 7 0  o h m  re s is to r . A tta ch  th e  re 
m a in in g  lead fro m  th e  re s is to r  to th e  
b la ck  w ire  o f  th e  piezo buzzer.

2040 and 4040 d isk  drives: A ttach  
on e  sid e o f th e  4 7 0  o h m  res is to r to 
th e  b la ck  hooku p w ire ; a tta ch  the 
o th er sid e o f th e  re s is to r  to  th e  b la ck  
w ire  o f th e  p iezo  buzzer.

4 . L o cate  th e  pow er plug for th e  error 
LED . P ull th e  plug ou t and sep arate 
th e  w ires s lig h tly . R em ov e !4 inch  
o f in su la tio n  from  each  w ire but do 
n o t c u t  th e  w ires. R ep lace  th e  plug.

5 . If you r plug w ires are orange and 
w hite , co n n e ct th e  red a larm  w ire  to 
th e  orange plug w ire  and co n n ect 
th e  b la ck  alarm  w ire to  th e  w h ite  
plug w ire. N ow , crea te  an error co n 
d itio n  (an easy one is  to  in itia liz e  an 
em p ty  drive). W hen the error light 
co m e s  on , th e  p iezo  buzzer w ill 
e m it a m ild  but p en etratin g  tone.

6 . If your plug w ires are n o t orange and 
w h ite , th en  do n o t co n n e c t th e  
a larm  w ires. C reate  an error con d i
tio n . O n ce  th e  L E D  is  glow ing red, 
try  to u ch in g  the alarm  w ires to  the 
exposed plug w ires. Y o u  have tw o

ch o ice s : o n e  co m b in a tio n  w ill a c 
tiv a te  th e  buzzer, and th e  o th e r  w ill 
n o t. 8050 owners: If n e ith e r  c o m 
b in a tio n  w orks, you  have w ired th e  
d iode backw ard s. R eturn  to  step  3.

W h en  you have found th e  proper 
co m b in a tio n , c lea r th e  error and 
proceed to  co n n e ct the a la rm  w ires.

7. C o v er a ll e le c tr ica l c o n n e ctio n s  
w ith  tap e. B e  sure to  co v er th e  bare 
w ires on th e  d iode and re s is to r  as 
w ell. T o  m o u n t th e  buzzer, s e le c t 
a n y  open sp ot and secu re i t  w ith  tw o 
strip s  o f tape. Y ou m a y  red u ce  th e  
lo u d n ess by  p artia lly  cov erin g  th e  
buzzer w ith  tape.

I f your floppy is  still under warranty. . . 
. . .  D o  n o t strip  th e  pow er w ires in 
s tep  4 . W rap th e  a la rm  w ires carefu lly  
around th e  plug prongs, push th e m  to 
th e  base o f th e  co n n ecto r , and secu re  
w ith  narrow  strip s  o f tape before  re 
p lacing  th e  plug. B e  sure to  rem ov e th e  
alarm  en tire ly  before tak in g  your floppy 
in  fo r serv ice!

JMCRO

No. 4 6 -M a rc h  1982 MICRO -  The 6502/6809 Journal 107



Hot pursuit 
through space 
and the 
vortices 
o f tim e!

IRE PRESENTS. . .

Sime M
The fallen Time Lord, who presumptuously calls him self The Master, is at large. 
The elders o f Waldrom have supplied you with the hyperspace-worthy vessel 

Tardus, and commissioned you to  elim inate the evil “ Master” . Your resources 
include clones who w ill fight fo r you, the form idable CRASER weapons of the Tardus, 
and magic weapons such as Fusion Grenades and Borelian Matrix Crystals.

Traveling through hyperspace in search of the evil one, you w ill encounter Time 
Eaters, Neutron Storms, and other alien creatures and phenomena. Entering real 
space to  search planets, you w ill encounter s till other dangers. You w ill enter native 
settlem ents to  buy food and supplies — or to fight for survival.

And once you find The Master can you destroy him?

mm Based on Dr. Who o f PBS fame.
“  Apple Integer Basic,

Disk, 48K . .. $29.95
T5£d-W RDSID€

6  South S l.M illo rd . N H  0 3 0 5 5  1 6 0 3 1 6 7 3 -5 1 4 4  

TOLL FREE OUT OF-STATE 1 -8 0 0 -2 5 8 -1 7 9 0
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B A S IC
FOft K X f-a y M t*

'( i s a f fX H & o ja

TSE HARDSIDE HAS IT ALL 
IN ONE!

How many times have you wished that there was a single source f o r v 
your personal computer needs? Well look no further, TSE- 
HARDSIDE, located in pleasant New Hampshire, has v irtually every 
conceivable item for your micro. Whether you're shopping for your 
Apple, Pet, TRS-80'uor Atari, TSE-HARDSIDE has it all. We stock 
hardware, software, books, magazines and specialty items for all of 
the popular machines. So the next tim e you're out shopping for your 
system don't be surprised, be satisfied. Remember the name TSE- 
HARDSIDE as your choice for quality, service and reliability.

TS€:IHORDSID€
6 South St M ilto fd . NH 03055 (603)673-5144 
T O L L  F R E E  O U T  OF-STATE 1 -800-258-1790
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GET FREE SOFTWARE FOR YOUR COMPUTER!
HOW? JUST ORDER ANY O F THE ITEMS BELOW, AND SELECT YOUR FREE SOFTWARE FROM THE BONUS 
SOFTWARE SECTION, USING THE FOLLOWING RULE: FOR THE FIRST $100.00 WORTH OF MERCHANDISE 
ORDERED TAKE 1 ITEM; FOR THE NEXT $200.00 WORTH OF MERCHANDISE ORDERED TAKE ANOTHER ITEM; 
FOR THE NEXT $300.00 TAKE A THIRD ITEM. ETC. ALL AT NO COST.

HARDWARE by APPLE COMPUTER
APPLEII +  . 48K 1199 PASCALLANG. SYS 397
FLOPPY DR + CNTRLR 535 FLOPPY ORIVE 455
We carry Ihe rest ol Ihe APPLE line al low. low prices' CALI!

OTHER HARDWARE lor APPLE 
DC. HAYES:
Micromodem II 300 Smartmodem
MICROSOFT:
Z80Softcard 269 16KRamcard
MOUNTAIN COMPUTER:
CPS Multifunction 199 A/D + D/ACard
Expans. Chassis 595 Romplus
CALL FOR MORE PRICES WE CARRY FULL LINE1 
CALIF. COMPUTER SYSTEMS:
Centronics Par . Int 115 A/DConv.
Async Serial Int. 135 Arilh. Proc./Disk
CALL FOR MORE PRICES WE CARRY FULL LINE! 
VIDEX:
SOCoL Board 275 Switcnplate
Enhancer I 105 Enhancerli
MORE OTHER HARDWARE FOR APPLE:
SSMAIO 
SSM Serial ASIO 
SSM Par APIO 
SSMA488IEEE 
NovationAPl CAT 
VERSAWRITER

159
115
99

425
339
249

ABT Keypad 
Keyboard Co.Keypad 
SunshineJoystick 
Cisco Paddles 
Prometheus Z Card 
SUP R MOD

239

159

105
135

105
339

15
125

119
129
40
29

229
29

OTHER SOFTWARE for APPLE:
PERSONAL SOFTWARE
Visicalc 3.3 159 Visilile 199
Visiplot 149 Visiplol/Visitrend 199
Visiterm 125 Visidex 169
Desktop Plan II 169 Visipak 559
MICROSOFT:
APPLE Fortran(Z80) 149 APPLE CotKil (280) 499
TASC Basic Compiler 139 Olympic Oeclathon 25
MICR0-PR0:
Wordstar 245 Mail-Merge 99
Spell-Star '.49 Data-Star 199
PEACHTREEBIZ Packages.all 219
CPA8IZ Packages.all 199

MORE OTHER SOFTWARE lo r APPLE:
DB Master 179
Data Factory 125
ASCIIExpress3.3 55
Sorcim Super Calc 250
HowardTax Preparer 82 126 
Real Estale Analyzer 129
Ashton dBase II 495
Graph Trix 49

DBMastertor CORVUS 399
PFS 85
PFS Report 85
SpellguardCP/M 235
BroderbundG Ledger 335
8roderbund Payroll 335
dBase II Manual 50

PRINTERS
EPSON:
MX80 495 MX80F/T 575
MX100w/Graftrax 775 MX70w/Graltrax 375
APPLE Intlce/Cbl 85 GRAFTRAX 90
GRAPPLER tntlc 149 2KBulterSer Card 135
MX80 Ribbon 15 MX100 Ribbon 24
C.IT0H:
25CPS Daisy Par 1440 25CPS0aisySer. 1495
45CPS Daisy Par. 1795 40 CPS Oaisy Ser. 1895
Oaisy TractorOplion 225 PRO-WRITERPar 515
NEC SPINWRITERS 4 MATRIX PRINTERS:
3530Par/R0 1895 3510Ser/RO 1895
7730Par/R0 2445 7710 Ser/R0 2445
?7DSellum 2795 NEC PC8023A 675
OUME: DIABLO:
9/45 2149 530 R/0 2350
IDS:
445G 699 460G 875
560G 1075 Prism Color Printer 1699
Tl: 8t08asic 1349 810Serial 1429
MPI:88G 579 99G 669
PRINTRONIX: P300 4500 P600 6150

ADD-ON MEMORY CARDS & DISK DRIVES 
FOR APPLE

MEMORY:

WORO-PROCESSORS for APPLE.
Wordstar CP/M 
Magic Wand CP/M 
Executive Secretary 
Letter Pertect 
Magic Window 
Spellguard

245
299
199
125
85

EZWriterProf Sys. 
MUSE Super Text 
Wordpower 
Hebrew II 
SuperScriDell

Spellguaro 235 Spellslarcp/M
Word Handler (Gives 80-Col & lower case with no Board' I

215
125
50
55

110
149
199

Microsoft 16K Ram card 159 Saturn 32KRamcarc 199
Legend 128KRam card 649 Prometheus128KRam. 550
Legend 64K Ram card 299 4l16Add-lnMem/16K 29
SVA256KAPL-Cache 1045
APPLE-COMPATIBLE FLOPPIES bv MICR0-SCI:
With Controller: No Controller
A350ir Replacement 450 A35 415
A4040-Track 489 A40 399
A70 70-Track 599 A70 499
APPLE-COMPATIBLE FLOPPIES bv VISTA
40 Track 163KB 389 80Track326KB 559
160Track 652KB 799 8"A800Conlroller 549
V1000Dual 8" VIOOODual8".

Subsystem 1300 Dbl Side 1600
SORRENTO VALLEY ASSOC:
AMS8000Dual8" 1945 AMS50005Mb. Drive 2995
AMS 8000 Dual 8" AMS50l010Mb. Drive 3495

Dbl.Sd. 2595 Disk 2 +  2Controller 359
ZVX4Quad Controller 495
CORVUS:
5 Moyle 3195 10Mbyte 4395
20 Mbyte 5600 Mirror 675

MONITORS & PLOTTERS
ZENITH:
12" Green 125 13"Color 375
AMDEK:
12" Green 135 13 "Color 375
WATANABE FLATBE0 PLOTTER:
4 Pen 1150 6 Pen 1400
STROBE CYLINDRICAL PLOTTER:
Plotter 699 APPLE Inlice 75
HOUSTON INSTR FLATBED PLOTTER:
DMP3 Smart Plotter 1299 6-Pen Adaptor 349

COMPUTER SYSTEMS
HEATH/ZENITH:
Z89FAComputer(48K| 2150 
Z19Terminal 725
WORDSWORTH by LEADING EDGE:
(A Zenith Z89 & C ITOH 25cps Starwriter & CP/M & Full Word-

Z90 Computer 
Z470ual8Drive

2490
2775

Processing Sottware&Super-Calc) 
HEWLETT-PACKARD:
HP125 2599
82903A16KMem. 250
NEC:
PC8001A 32K Computer 1099 
PC8031A Dual Drives 1099
WordslartorNEC 299
COMMODORE:
VIC20 Computer 259
8032MicroMamlrame 1100
82502 MB Dual Drive 1760
4022 Printer 630
ATARI:
ATARIS00{16K) 599
810 Disk Drive 449
16K Ram Memory 89
MICROSOFT BASIC 69
815 Disk 1199
INIEC32KRam 129
XEROX:
820-1 Systemw/5"Dr. 2495
WORDSTAR 419
SUPERBRAIN by INTERTEC
64K0D 2695 64KQD
DSSIOMeg 3195 Emulator
Intertube 725

HP85
290/MDual5"0rive

PC8012A I/O Unit 
CP/M 2.2 lor NEC 
Super Calc lor NEC

VIC1515Primer 
8050IMBDual Disk 
4040 Dual Drive

4500

2099
2125

699
125
279

315
1375
999

8024-7 Hi-Speed Printer 1345

ATARI400(16K)
825 Printer 
850 Interlace 
VISICALC 
Letter Pertect 
Axiom 28K Ram Disk

339
619
159
159
125
550

820-2Systemw/8"Dr. 3145 
CP/M OP SYS 175

2995
725

CRT TERMINALS
Heath/ZenimZ19 725 Televideo9!2C 685
Televideo920C 775 Televideo950C 985
Televideo910 595 ADDSViewpomt 595
ADDSR25 875 ADDS R40 1175
AMPEXDialogue80.2-page. Detachable 995
IBM 3101-10 1199

MODEMS
CAT 159 OCAT 169
VENTEL212-3.1200BD 819 AUTOCAT 229
LEX 11 149 UNIVERSAL AUTO . ANS 220
UNIVERSALORIG/ANS 180 UNIVERSAL 1200BD 259

S100 CARDWARE
SSM MB6464KMem. 775 HAYESS100 MODEM 349
CCS64KDynamic 429 QTCIock/Ca! 135

3M5-SottSSSO/bx 
Elephant 5.25" 

SotlSSSD/bx

FLOPPY DISCS
29 3M8"SoltSSSD/bx 33 

Elephant 8 "
25 SoltSSSD/bx 29

BONUS SOFTWARE SECTION!
L e i  u s  a c q u a in t  y o u  w i t h  M E S S A G E -M A K IN G  S O F T W A R E  J u s t  p la c e  th e  d is k  in  th e  
A P P L E , e n te r  th e  te x t ,  a n d  c o lo r f u l ,  d y n a m ic  m e s s a g e s  a p p e a r  o n  th e  s c r e e n s  o f  T V  s e ts  
c o n n e c te d  to  th e  c o m p u te r  U s e  th e  s o f tw a r e  to  b r o a d c a s t  m e s s a g e s  o n  TV  s c r e e n s  in  
s c h o o ls ,  h o s p i ta ls ,  fa c to r ie s ,  s to re  w in d o w ,  e x h ib i t  b o o th s ,  e t c  T h e  fo l lo w in g  p ro g ra m  is  
o u r  la te s t  re le a s e :
S U P E R  M E S S A G E : C re a te s  m e s s a g e s  in  f u l l p a g e  “ c h u n k s " .  E a c h  m e s s a g e  a l lo w s  
s ta te m e n ts  o f  m ix e d  ty p e s ty le s .  ty p e s iz e s  a n d  c o lo rs ,  in  m ix e d  u p p e r  a n d  lo w e r  c a s e  
S ty le s  ra n g e  fro m  re g u la r  A P P L E  c h a r a c te rs ,  u p  to  d o u b le -s iz e . d o u b le - w id th  c h a ra c te rs  
w i t h  a  he a vy , b o ld  fo n t .  S ix  c o lo r s  m a y  b e  u s e d  fo r  e a c h  d i f f e r e n t  t y p e s ly le .  V e r t ic a l a n d  
h o r iz o n ta l c e n te r in g  a re  a v a i la b le ,  a n d  w o rd -w ra p  is  a u to m a t ic  U s e rs  c a n  c h a in  p a g e s  
to g e th e r  l o  m a k e  m u lt i- p a g e  m e s s a g e s  P a g e s  c a n  b e  a d v a n c e d  m a n u a lly  o r  a u to m a t ic a l
ly. M u lt i-p a g e  m e s s a g e s  c a n  b e  s to re d  to  d is c  o r  r e c a lle d  in s ta n t ly  
R E Q U IR E S  4 8 K  &  R O M  A P P L E S O F T  $50

A P P L E  P L O T S  Y O U R  D A T A  &  K E E P S  Y O U R  R E C O R D S  T O O ! A P P L E  D A T A  G R A P H  2.1 
P lo ts  u p  to  3  s u p e r im p o s e d  c u rv e s  o n  th e  H l-re s  S c re e n  b o th  X  S  Y  a x e s  d im e n s io n e d . 
E a c h  c u rv e  c o n s is t s  o f  u p  to  1 2 0  p ie c e s  o f  d a la .  G ra p h s  c a n  b e  s to re d  to  d is c  a n d  re c a lle d  
im m e d ia te ly  fo r  u p d a t in g .  U p  t o  100 g r a p h s  c a n  b e  s to re d  o n  th e  s a m e  d is c .  G re a t fo r  
S to c k -m a rk e t  C h a r t in g .  B u s in e s s  M a n a g e m e n t,  a n d  C la s s r o o m  in s t r u c t io n !
R E Q U IR E S  4 8 K  &  R O M  A P P L E S O F T  . $35

A P P L E  R E C O R D  M A N A G E R : A l lo w s  c o m p le x  f i le s  to  b e  b r o u g h t  in to  m e m o ry  s o  lh a t  
r e c o rd  s e a rc h e s  a n d  m a n ip u la t io n s  a re  in s ta n ta n e o u s .  R e c o rd s  w i th in  a n y  f i le  c a n  c o n  
ta in  u p  t o  2 0  f ie ld s ,  w i t h  u s e r -d e f in e d  h e a d in g s . In fo r m a t io n  c a n  b e  s t r in g  o r  n u m e r ic  
U s e rs  c a n  b ro w s e  th ru  f i le s  u s in g  p a g e - fo rw a rd , p a g e -b a c k w a rd  o r  ra n d o m -s e a rc h  c o m 
m a n d s . R e c o rd s  c a n  e a s i ly  b e  s e a r c h e d ,  a l te r e d  o r  s o r te d  a t  w i l l .  F i le s  c a n  b e  s to re d  o n  
th e  s a m e  d r iv e  a s  th e  m a s te r  p ro g ra m , o r  o n  a n o th e r ,  i f  a  s e c o n d  d r iv e  is  a v a ila b le

R e c o rd s  o f  f i le s  c a n  b e  p r in te d ,  i f  d e s ire d .  A d d i t io n a l  m o d u le s  c o m in g  a r e  a  S T A T IS T IC S  
IN T E R F A C E . C H E C K B O O K . M A IL IN G  L IS T  &  D A T A -E N T R Y  
R E Q U IR E S  4 8 K  &  R O M  A P P L E S O F T  $ 4 0
A P P L E  L IT E R A T U R E  D A T A B A S E . A l lo w s  r a p id  re tr ie v a l (v ia  k e y w o rd s )  o f  re fe re n c e s  fro m  
to ta l  A P P L E  l i te r a tu r e  th r u  19 80 . o n  5 .2 5  ’  d is k  E a c h  e n t r y  in  t h e  d a ta  b a s e  c o n s is t s  o f  Ih e
a r t ic le ,  a u th o r  n a m e . p e r io d ic a l-n a m e . d a te  o f  is s u e . &  p a g e  n o s .  T h e  d a ta b a s e  is
in te n d e d  to  s u p p o r t  la rg e  m a g a z in e  f i le s  w h ic h  w o u ld  r e q u ire  le n g th y  m a n u a l s e a rc h in g  
to  re c o v e r  In fo r m a t io n .  A n n u a l u p d a te s  w i l l  b e  a v a ila b le  
R E Q U IR E S  4 8 K  &  R O M  A P P L E S O F T  $ 6 0
W O R D P O W E R  Is  a  s im p le ,  p o w e r fu l,  lo w  c o s t ,  l in e -o r ie n te d  w o r d - p ro c e s s o r  p ro g ra m  It 
o f f e r s  a  fa s t  m a c h in e  la n g u a g e  F IN D  &  R E P L A C E . T e x t c a n  b e  l i s t e d  to  s c r e e n  o r  p r in te r ,  
w i lh  o r  w i th o u t  l in e -n u m b e rs  L o w e r  c a s e  a d a p to rs  a re  s u p p o r te d .  You c a n  m e r a e  f i le s ,  
m o v e  g r o u p s  o f  l in e s ,  a n d  e a s i ly  a d d . c h a n o e .  o r  d e le te  l in e s  W O R D P O W E R  c a n  b e  u s e d  
to  c re a te  a n d  m a in ta in  E X E C  f i le s .  I I  c a n  a ls o  b e  u s e d  a s  a  ra p id ,  u n s t r u c tu r e d ,  in fo rm a -  
t io n - s to r a g e  a n d  r e tr ie v a l s y s te m  v ia  i t s  r a p id  s e a rc h  c a p a b il it ie s  
R E Q U IR E S  4 8 K  &  R O M  A P P L E S O F T  $ 5 0
L A B E L M A K E R : A l lo w s  u s e rs  to  q u ic k ly  c r e a te  a d d re s s  la b e ls  A  g iv e n  la b e l  m a y  b e  g e n  
e ra te d  in  a n y  q u a n t i t y  f r o m  1 t o  32 76 7 . S p a c e  is  a l lo w e d  o n  la b e ls  f o r  a  p e rs o n a l a n d  
c o m p a n y  n a m e , b u t  th e  s p a c e  is  a u to m a t ic a l ly  c lo s e d  u p  i f  o n ly  a  p e rs o n a l n a m e  is  
e n te re d  S p a c e  is  a ls o  a l lo w e d  f o r  f o r e ig n  c o u n t r ie s .  T h e  p ro g ra m  c a n  a ls o  g e n e ra te  
la b e ls  fo r  p r lc e  ta g s .  p a r t  n u m b e rs  a n d  m a il-m e s s a g e s  s u c h  a s  “ R U S H ’ ’ , “ F R A G IL E ” , e tc .  
A  s e l f - in c r e m e n t in g  fe a tu r e  a l lo w s  th e a tr e - t ic k e ts  to  b e  p r o d u c e d ,  w i t h  a  d a te ,  a n d  
n u m b e rs  r u n n in g  f r o m  aOOO to  z9 9 9  A n  e d i t o r  is  p ro v id e d  f o r  e d i t in g  la b e ls  p r io r  t o  p r in t 
in g . A l l  la b e ls  m a y  b e  s a v e d  to  d is k  f o r  in s ta n t  re c a ll 
R E Q U IR E S  4 8 K  X  R O M  A P P L E S O F T  $35

A bove so ftw a re  fo r APPLE DOS 3.2/3.3 only. C all fo r  BONUSES fo r o th e r system s.
TO ORDER: Use phone  o r  m ail. W e a ccep t VISA, M ASTERCARD, COD'S, pe rsona l checks & 
m oney o rde rs . Add 4 %  fo r c re d it card. C ustom er pays han d lin g  on  COD orders. Foreign 
o rd e rs  m u s t be in A m erican  D o lla rs  &  inc lu d e  10%  fo r h and ling . C o n n e c ticu t res iden ts  add 
7 .5%  sales tax . P rices su b je c t to  change  w ith o u t no tice .

CONN. INFO. SYSTEMS CO. 
(203)579-0472

218 Huntington Road, Bridgeport, CT 06608
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I/O Expansion for AIM

The AIM 65 com puter is well- 
suited to  low-demand process 
contro l applications, due to  its 
user-dedicated 6522 VIA. This 
artic le  describes a method of 
adding tw o more VIAs to  the 
AIM to  trip le  the capacity o f its 
input/output contro l hardware.

Gary Finley 
Room P-102 
B io log ica l Sciences 
U nivers ity  of A lberta 
Edmonton, A lberta 
Canada T6G 2E9

M any users o f  6 5 0 2 -b a sed  m icro 
com p u ters  w ho have an in te re s t in 
co n tro l-ty p e  a p p lica tio n s h av e  d is
co v e re d  th e  w e a lth  o f  h a rd w a re  
u ti l it ie s  th a t is  provided in  th e  6 5 2 2  
v ersa tile  in terfa ce  adaptor (VIA). T h is  
w ell-n am ed  d ev ice  provides a n  im p res
siv e  array o f in p u t/ ou tp ut (I/O) fa c il i
tie s  in sid e  o n e  $ 1 0  package, inclu d ing  
tw o  8 -b it p ara lle l ports, tw o  1 6 -b it 
c o u n ter/ tim ers , and an 8 -b it sh ift 
reg ister. T h e  p o rts  have b it-w ise  se le c t
ab le  d ata d irection , optional input la tch 
ing and four asso cia ted  co n tro l (hand
sh ake) lin es . T h e  tw o  tim e rs  can  easily  
perform  p u lse  cou n tin g , freq u en cy  gen
era tio n  and in terv al t im in g  fu n ctio n s , 
and th e  s h ift  reg ister can  be used to  per
fo r m  b o th  s e r ia l - t o - p a r a l le l  and  
p ara lle l-to -seria l data con v ersion s.

In th e  R o ck w e ll A IM  6 5  com p uter, 
a 6 5 2 2  ch ip  is  used to  co n tro l th e  20 - 
c o lu m n  p rin ter, th e  tw o  c a sse tte  in ter
faces, and th e  te le ty p e  p ort. O n e  o f  th e  
tim e rs  in  th is  ch ip  is  used  to  provide 
th e  five  m illiseco n d  d elay  th a t is  used 
to  d eb o u n ce  th e  keyboard sw itch e s . 
T h e  A IM  6 5  board h old s a  second  6 5 2 2  
VIA , and th is  o n e  is  av a ilab le  fo r u ser 
a p p lica tio n s , w ith  a ll 1 6  port b its  and 
th e ir  four asso cia ted  co n tro l lin es

brou ght o u t to  th e  4 4  c o n ta c t 'a p p lica 
tio n s ' co n n e cto r  a t th e  le ft rear o f  the 
co m p u te r board. It w as th e  p rov ision  of 
th is  u ser VIA th a t m ade th e  A IM  65  
co m p u ter a ttra c tiv e  to  m y  colleagu es 
and m e a t th e  psychology d ep artm ent 
o f th e  U n iv ers ity  o f A lberta.

M an y  o f th e  exp erim en ts  in  p sycho
lo g ica l research  th a t are con d u cted  here 
rep resent low  dem and co n tro l ta sk s  to 
w h ich  th e  A IM  65  and its  u ser V IA  are 
ad m irably  su ited . In a typ ical stim u lu s- 
resp onse exp erim en t, a co n tro l co m 
puter is used to  p resen t an aud itory or 
v isu al s tim u lu s  to the su b je c t. T h e  
co m p u ter th en  w aits  for h im  to  ch o o se  
from  a  n u m b er o f p o ssib le  resp onses, 
and records as data th e  id e n tity  o f th e  
response se lec ted  and th e  t im e  tak en  by 
th e  su b je c t to  m ak e h is  ch o ice .

T h e s e  ta sk s  are easily  accom p lished  
w ith  th e  fa c ilit ie s  o f th e  u ser VIA and 
som e s im p le  peripheral hardw are. A 
few  port b its  are configured as inp u ts 
and con n ected  to  d ebounced  response 
sw itch e s , a few  oth ers  a c t  as  o u tp u ts  — 
co n tro llin g  lam p s o r to n e generators 
throu gh  D arlin gto n  tra n sisto r drivers, 
and th e  p rogram m able tim e rs  lo o k  a fter 
th e  m ea su rem en t o f th e  re a ctio n  tim es. 
T h u s , w ith  a m in im u m  o f extern a l 
hardw are, th e  A IM  6 5  can  provide an 
e x c e lle n t  c o n tro l  fa c il i ty  a t  very 
m o d est c o s t to  th e  user.

In  th e  early  days o f  th is  w o rk  (early 
1980) th e  av a ilab le  cap acity  o f 16  port 
b its  seem ed  easily  adequate for th e  
d em and s o f th e  type o f exp erim en t then  
con d u cted , and fo r any  reason ab le  de
m and th en  foreseen  for th e  future.

H ow  tim e s  change! In  th e  in te r
ven ing  m o n th s , w e have found that 
p ort space a c ts  lik e  spending m o n ey  — 
g iven  an adequate supply, o n e  soon 
develops a  need for m u ch  m o re. A s our 
exp erim en ters  b ecam e fa m ilia r w ith  
th e  com p u ter, th e ir  con fid en ce in  the 
tech n iq u e  grew , and th e ir  am b itio n s  
w ere righ t b eh ind . Soon  th e  A IM  65

w as ru nning  very dem and ing exp eri
m en ts  in v o lv in g  s im u lta n e o u s inputs 
from  several su b je c ts , th e  op eratio n  of 
step p ing m o to rs  (w h ich  co n su m e  four 
port b its  each ), o r co m b in a tio n s  o f 
s im ila r  ta sk s . T h e  w ea lth  o f  port space 
th a t had o n ce  seem ed  so gen erous w as 
soon  a ll  sp ent, and th e  n e x t exp erim en t 
in  lin e  needed " ju s t  a few  m ore b i t s "  
for th e  co n tro l o f th e  apparatus and c o l
le c t io n  o f th e  data.

A s th ese  s itu a tio n s  arose w e m et 
th e m  a t  firs t w ith  craft u sin g  tr ick s  to 
m ak e m ore e ffic ie n t u se  o f th e  a v a il
ab le  p o rt sp ace . B y  encoding 1 6  inputs 
in to  fo u r b its , or m u ltip lex in g  o n e  set 
o f fo u r b its  to run several m o to rs  at 
o n ce , w e m ad e o u r 1 6  b its  do th e  w ork  
o f 2 4  or m o re . H ow ever, th ese  stop-gap 
stra teg ies  w ere n o t very sa tisfacto ry . 
T h e  hardw are inv olv ed  b ecam e c o m 
p lica ted , and th e  program s b ecam e 
lad en  w ith  e x tra  ro u tin es  co n ta in in g  
th e  tr ic k s  th a t shared th e  port space 
a m o n g  th e  various ta sk s  to  be done. 
B efore  too  lo n g  i t  w as c lea r th a t, 
a lth o u g h  th e  A IM  co m p u ter had p lenty  
o f com p u tin g  pow er for our need s, the 
s in g le  user VIA w as a b o ttle n e c k  in  the 
flow  o f co n tro l.

T h is  a r tic le  d escrib es our so lu tio n  
to  th e  p ro b lem : a s im p le  add-on c ircu it 
for th e  A IM  65 th a t co n ta in s  tw o addi
t io n a l 6 5 2 2  VIA s. U sin g  th is  design, 
any  A IM  65  user w ho can  do w ire-w rap 
a ssem b ly  can , in  a few  ho u rs (at a co st 
o f  about $ 4 0 ), trip le  th e  I/O  ca p a city  of 
h is  co m p u te r to  a to ta l o f s ix  b id irec
tion a l p o rts , tw elv e  co n tro l lin es , three 
s h ift  reg isters  and s ix  p rogram m able 
tim ers.

D e s ig n  o f th e  I /O  E x p a n sio n  B oard

T o  th e  6 5 0 2  m icro p ro cesso r, a  6 5 2 2  
VIA lo o k s  lik e  an  array o f 1 6  m em o ry  
lo ca tio n s . L ik e  any  o th e r  m em o ry  chip , 
i t  m u st h av e  co n n e ctio n s  to  th e  sy stem  
d ata bus and th e  co n tro l bus sig n als  
n ecessary  for read ing b y te s  of data from  
th e  data b u s, o r w ritin g  b ytes  to  it.
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T h e s e  co n tro l s ig n a ls  are: th e  sy stem  
c lo c k  1021, th e  read/w rite  l in e  (SY S 
R/W ), and th e  rese t lin e  (R ES). A n addi
tio n a l c o n n e c tio n  is  needed in  order for 
th e  6 5 2 2  to  b e  ab le  to  in terru p t the 
m icro p ro cesso r during in terru p t-driven  
I/O  fu n ctio n s . If th is  fa c ility  is  desired, 
th e n  ea ch  6 5 2 2  in  th e  sy ste m  m u st be 
co n n ected  to  th e  in terru p t req u est lin e  
(IRQ ).

In ad d itio n  to  th e  data bus and th e  
ab o v e co n tro l s ig n als, a  6 5 2 2  V IA  m u st 
hav e  c o n n e c tio n s  to  th e  sy ste m  address 
bu s, so  th a t its  16  in tern a l reg isters  can  
b e  accessed  o n e -a t-a -tim e  for th e  e x 
chang e o f  co n tro l and data b y tes  w ith  
th e  m icro p ro cesso r. W ith  o n ly  16 in te r
n a l lo ca tio n s , th e  6 5 2 2  need s o n ly  to 
decode th e  lo w est fo u r b its  o f address 
in fo rm a tio n . L ik e  any o th er m em o ry  
ch ip , i t  re lie s  o n  an  extern a l address 
decod er c irc u it  to  te ll  it w h ich  sec tio n  
o f th e  address sp ace  i t  is  to  respond to . 
In th is  ca se , th e  se c tio n  is  o n ly  16 
addresses long. T h e  d esign  o f su ch  an 
address d ecod er is  a c en tra l part o f th is  
p ro jec t.

In  g en eral, th e  address d ecod er m u st 
co n ta in  th e  lo g ic  n ecessary  to  produce a 
ch ip  s e le c t  signal for ea ch  V IA  w hen  
o n e  u n iq u e co m b in a tio n  o f b its  is  pre
sen t o n  th e  h ig h est 12  l in e s  o f th e  ad
d ress b u s. In  co m m e rc ia l p rod u cts, th e  
address d ecod er lo g ic  is  u su a lly  very 
general so  th a t th e  pu rch aser ca n  ad just 
th e  decod er, by  m ea n s o f D IP  sw itch e s  
o r  w ire  ju m p ers, to  f i t  th e  address re 
q u ire m en ts  o f th e  product in to  an area 
o f th e  m em o ry  m ap o f h is  sy s te m  that 
is  n o t already o ccu p ied . T h is  degree of

gen era lity  is  n ic e  in  p rin cip le , b u t it 
co m p lica te s  th e  design o f th e  decoder a 
l it t le ,  in creases th e  parts co u n t, th e  
c o s t o f th e  p ro ject, and a lso  adds to  th e  
co n stru c tio n  tim e . In  th e  design show n 
b elo w , the decod er lo g ic  has b een  kept 
s im p le  throu gh  th e  use o f a fixed  ad
d ress a ssig n m en t, ch o sen  by th e  user 
before co n stru c tio n  to  su it  th e  req u ire
m e n ts  o f  h is  system .

Address D ecoder Theory  
of O peration

A s an exam p le  o f th e  o p eratio n  o f an 
address decoder, con sid er o n e  b u ilt to 
produce a ch ip  s e le c t  signal for the 
u n iq u e 1 2 -b it address $FFF (1111 1111 
1111 b in ary ). If th e  four address lin es 
rep resented  by  each  h ex ad ecim al digit 
o f th e  address are con n ected  to th e  in 
p u ts o f a fou r-inp u t N A N D  gate (see 
figure 1), th e  g ates  w ill ea ch  produce 
lo g ic  LO W  o u tp u ts  o n ly  w hen  a ll four 
o f th e ir  in p u ts  are in th e  lo g ic  H IG H  
s ta te . If w e form  a second  logical 
N A N D  fu n ctio n  o f th e  inverted  outp u ts 
o f th ese  gates, th e  resu ltin g  o u tp u t is  a 
ch ip  se le c t signal th a t is  LO W  only 
w hen  a ll 12  inp u ts are H IG H , corres
ponding to an in p u t address o f $FFF. 
A ny o th er address w ill cau se a t least 
o n e  o f th e  four-inp ut gates to  have a 
H IG H  outp u t, and no chip  se lec t (LOW  
d ecod er outpu t) w ill b e  produced.

T h is  exam p le d ecod er is  o f no use 
w h atev er in  th e  A IM  6 5 , s in ce  no ad
dresses s tartin g  w ith  $FFF are available 
to  th e  u ser in  th a t sy stem . H ow ever, 
th e  decod er o f figure 1 is  easily  changed 
in to  o th ers  th a t decode addresses that

are availab le  to  A IM  6 5  u sers . If, in 
figure 1, the b it o n  th e  h ig h est address 
lin e  (A15) w as changed  fro m  a o n e  to  a 
zero , th e  address w ould  b e  $ 7 F F  (0111 
1111 1111 b in ary ). T h e  d ecod er of 
figure 1 d o esn 't g iv e an outpu t for th is  
address. H ow ever, b y  th e  in tro d u ctio n  
o f a sin gle  in v erter b e tw e e n  th e  address 
lin e  A 15 and its  N A N D  g ate  in p u t, w e 
ca n  a lter th e  d ecod er so th a t it does re 
spond to  th is  n ew  address. A s draw n in 
figure 2 , th e  d ecod er g ives a n  outpu t 
o n ly  for th e  n ew  address $ 7F F . From  
th is  exam p le it is  e asy  to  g en era lize  to 
th e  design o f a d ecod er for any desired  
address in  th e  range fro m  $ 0 0 0  to  $FFF. 
S im p ly  w rite  th e  address dow n in  c o l
u m n  form  besid e a d iagram  lik e  figure 
1 , and w herever i t  co n ta in s  a lo g ic  zero, 
p u t an in v erter b e tw een  th a t address 
lin e  and th e  N A N D  g ate  inp u t.

An Address D ecoder for the 
I /O  Expansion Board

A n I/O exp an sio n  board co n ta in in g  
tw o VIAs req u ires  tw o address decod ers 
o f th e  typ e d escrib ed  above: o n e  to  pro
d u ce a ch ip  s e le c t  signal for ea ch  VIA. 
H ow ever, by ch o o sin g  the addresses of 
th e  VIA s app rop riately , w e ca n  produce 
tw o  sig n als  w ith  l i t t le  m o re  hardw are 
th a n  w as need ed  fo r th e  f ir s t  o n e . S in ce  
ea ch  VIA has 16 in tern a l reg isters, tw o 
VIAs m u st h av e  th e ir  b ase, or low est 
addresses sep arated  by a t least 1 6  ad
dresses to  avoid overlap . T h is  m ean s 
th a t th e ir  h e x  ad dresses m u st d iffer by 
at le a st o n e  n u m b er in  th e  th ird  hex 
d ig it. T h e  co m p o n en t c o u n t o f th e  de
cod er is  m in im iz e d  if b o th  VIA s have 
co m m o n  f ir s t  and seco n d  h e x  address

112 MICRO -  The 6502/6809 Journal No. 4 6 -  M arch 1982



d igits. In figu re 3 ,  th e  top four-inp ut 
N A N D  gate d ecod es address b its  A 15 - 
A12, o r  th e  f ir s t  h e x  d ig it, and g ives an 
output w hen that digit is  a '9 . ' Sim ilarly, 
the second  fou r-inp u t gate decodes b its  
A l l  - A8 (th e secon d  h e x  d ig it) and 
gives a n  o u tp u t w h en  th a t d ig it is  an 
‘F . ' B y ch o o sin g  b o th  VIA addresses to 
be o f th e  form  $ 9 F X  (w here X  is  a n y  hex 
d ig it), w e ca n  u se  th e  above tw o  signals 
in th e  g en eratio n  o f ch ip  s e le c ts  for 
b o th  o f th e m  w ith  n o  added hardw are.

In m o st A IM  6 5  sy ste m s, there  is  a 
large range o f  address space th a t is 
av ailab le  for u se  by  th e  I/O expansion  
board. In a co m p u ter w ith  4 K  o f  o n 
board m em o ry , th e  en tire  range from  
$ 1 0 0 0  to  $9FF F is  av ailab le . In  a 
m a ch in e  having a 16K m em o ry  exp an
sio n  board, th is  range is  reduced to 
$ 5 0 0 0  to  S9FFF, but th ere  is  s till  p len ty  
o f room  for th e  3 2  addresses occup ied  
b y  th e  I/O  board. For th is  reaso n , i t  is 
u su ally  p ossib le  to  ch o o se  th e  I/O

board addresses to  be v alu es con v en ien t 
to  th e  design o f th e  decoder. In  order to 
save w iring  tim e , i t  is  m o st con v en ien t 
to  ch o o se  th e  third  h e x  d ig its  o f th e  ad
d resses to  u se  th e  few est in v erters  in 
th e  decod er c irc u it . S in c e  an ‘F 1 u ses  no 
inv erters, i t  is  o n e  lo g ica l c h o ic e . T h e  
o th e r  d ig it cou ld  b e  an 'E , ' 'D , ' ‘B , ’ o r a 
'1' u sin g  o n ly  o n e  in v erter. In  th e  c ir
cu it sh o w n  in  figure 3 , th is  d ig it has 
b een  ch o se n  to  b e  an 'E , ' b ecau se  th is 
w ay th e  tw o V IA s occu p y 3 2  ad jacent
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addresses, m in im izing  the address space 
b e tw een  th e m  w h ich  w ould  o th erw ise  
p robably  b e  w asted .

T h u s , in  figure 3  w e have th e  top 
fo u r-in p u t gate g iv in g  an  o u tp u t (logic 
zero) fo r 12 -b it addresses o f th e  form  
$ 9 X X , and th e  second  fou r-inp u t gate 
g iv in g  an o u tp u t for addresses o f the 
form  $ X F X . T h e  th ird  four-inp ut gate 
p roduces an  o u tp u t for addresses $X X F , 
and th e  b o tto m  fou r-inp u t gate for ad
d resses $X X E . T h e s e  signals a ll  require 
in v ersio n  before  th ey  ca n  be com b ined  
by  th e  th ree-in p u t g ates  on th e  right 
sid e o f th e  d iagram , so  ea ch  is  first 
passed throu gh  an  in v erter as  show n in 
th e  m id d le . T h e s e  in v erters  and th e  top 
th ree-in p u t g ate  perform  a lo g ica l A N D  
fu n ctio n  on th e  sig n als  C S 9 X X  (chip 
se le c t from  addresses o f th e  form  
$ 9 X X ), C S X F X , and C S X X F  to  produce 
a ch ip  s e le c t  signal w h en ev er th e  cu r
re n t address is  o f th e  form  $ 9 F F . T h e  
in v erters  and th e  b o tto m  th ree-in p u t 
gate  do th e  sam e for th e  signals C S 9 X X , 
C S X F X  and C S X X E  to  give a  ch ip  se lec t 
signal for a ll addresses of th e  form  $9FE .

W h en  th e se  tw o  ch ip  s e le c t signals 
are co n n ected  to  th e  tw o VIAs on the 
I/O  exp an sio n  board, th o se  VIAs w ill 
respond in  e x a c tly  th e  sam e w ay as the 
b u ilt- in  user VIA, but w ith  base ad
dresses $ 9 F E 0  and S 9 F F 0 . F o r exam p le, 
in  th e  V IA  ch ip  th e  in terru p t flag 
reg ister h as th e  lo ca tio n  (base address 
+  D) h ex a d ec im a l. T h e  u ser VIA h as a 
base address o f $ A 000 , so th e  u ser in 
terru p t flag reg ister is  a t th e  address

$ A 0 0 D . T h is  sam e reg ister is  a t th e  ad
d ress $ 9 F E D  in  o n e  o f th e  added VIAs 
and $ 9 F F D  in  th e  other.

T h e  above b ase  addresses w ere n o t 
ch o sen  en tire ly  to  s im p lify  th e  w iring 
o f th e  address decoder. In  th e  A IM  65 
th e  sy ste m  I/O  addresses s ta rt at 
$ A 0 0 0 , and in  m a ch in es  w ith  b o th  the 
R O M -b a sed  a s se m b le r  and B A S IC  
language in sta lled , th e  sy ste m  m em ory  
m ap is  fu ll a ll th e  w ay up to  th e  top o f 
th e  address space a t  $FFFF. T h e  sy stem  
address usage is  p u t a t th e  top o f th e  ad
d ress space to  keep  i t  ou t o f th e  w ay o f 
u ser m em o ry  w h ich  starts  near th e  b o t
to m  (at $ 0 2 0 0 ). In  order to  leave the 
m a x im u m  a m o u n t o f u n clu ttered  ad
d ress space fo r u ser m em o ry  exp ansion , 
i t  is good p o licy  to  fo llow  th e  exam p le 
o f th e  A IM 's  d esigners and p u t th e  e x 
pansion I/O  board address usage as high 
in  th e  available address space as possi
b le. T h e  address decoder in figure 3  puts 
the tw o  added VIAs in the la st 3 2  ad
dresses below  th e  sy stem 's  reserved area.

In sy ste m s th a t have th is  area 
already ded icated  to  so m e  d ev ice , the 
decoder o f figure 3  can  easily  be changed 
to  put th e  added VIA s som ew h ere e lse . 
T w o  h ex -in v erter packages (74L S04) 
w ere used  for th e  design sh o w n  in 
figure 3 . O f  th ese  12 in v erters  o n ly  the 
fo u r in  th e  m id dle o f th e  diagram  (be
tw een  th e  sets  o f fou r-inp u t and three- 
input N A N D  gates) are in  required  posi
tio n s . T h e  rem ain in g  e igh t in v erters  (of 
w h ich  o n ly  th ree  are used by  th e  c irc u it

in  figure 3) are av a ilab le  fo r th e  se le c 
tio n  o f th e  address lin e s  th a t are to  co n 
tain  lo g ic  zeros in  th e  desired addresses.

Figure 4  sh o w s th e  c irc u it  fo r th e  
c o n n e ctio n  o f th e  sy ste m  data, address 
and co n tro l b us sig n als  to  th e  tw o  V IA s. 
O n e  o f th e  ch ip  s e le c t  sig n als  fro m  th e  
address d ecod er is  co n n e cte d  to  p in  23 
o f ea ch  o n e . T h e  p o rt b its  and co n tro l 
lin es  o n  th e  rig h t sid e o f ea ch  package 
are con n ected  to  th e  p erip heral d ev ices 
as d escribed  in  th e  a sse m b ly  s e c tio n  
b elow .

O n c e  th e  address a llo c a tio n s  o f  th e  
1/O  exp an sio n  board h av e  b een  ch o sen , 
and an address d ecod er o f th e  above 
fo rm  h as b een  designed , th e  con cep tu al 
part o f th e  p ro jec t is  fin ish ed . A ll that 
rem ain s  to  b e  d one is  th e  ac tu a l w iring  
and th e  c o n n e ctio n  o f  th e  fin ish ed  I/O 
exp an sion  board to  th e  com p u ter.

Assembly of the I/O Board

A sm all s in g le -u n it p ro jec t o f th is  
sort is  m o st e a sily  and q u ick ly  bui l t  by 
th e  w ire-w rap te ch n iq u e , and th is  co n 
n e c tio n  sch em e is  p a rticu larly  w ell- 
su ited  to  th is  p ro je c t w ith  its  hard
w ired  address a ssig n m en t. If som e 
fu tu re  exp an sio n  o f th e  co m p u ter 
should  require th e  ch angin g  o f th e  1/O  
board addresses, th is  ca n  e a sily  b e  done 
by  th e  re-w rapping o f a sm a ll n u m b er of 
th e  w ires w h ich  d eterm in e  th e  address 
bus lin es  th a t are in v erted  before  co n 
n e c tio n  to  th e  N A N D  gate in p u ts. T h is
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Figure 4: V IA  C o n n e c tio n s
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so rt o f chang e w ould b e  in co n v e n ie n t if 
a  c ir c u it  board had b een  etch ed  to su it 
th e  in itia l ch o ice  o f addresses.

In  th e  psychology d ep artm ent shop, 
w e b u ild  th ese  1/O  e xp an sio n  boards on 
a p erforated  p rototyp in g  board. Radio 
S h a c k  s to res  se ll o n e  o f th ese  (part 
n u m b er 2 7 6 -1 5 2 )  th a t has a 4 4 -c o n ta ct 
edge co n n e cto r  id en tica l to  th e  AIM  
6 5 's  'e x p a n sio n ' co n n ecto r . B y  w iring 
th e  address, data, and co n tro l bus 
s ig n a ls  to  th e  appropriate co n ta cts  
w h en  th e  1/O  exp an sio n  board is  being 
b u ilt  (fo llow in g  th e  a ssig n m en ts  o n  the 
A IM  6 5  co n n e cto r), th e  board can  be 
m ad e to  co n n e ct d irectly  to  th e  A IM  65 
exp an sio n  co n n e cto r  w ith  a sim p le  
p ara lle l-b u s co n n e cto r  m ade from  tw o 
4 4 -c o n ta c t  edge co n n e cto rs  (lik e  the 
E D A C  3 0 7 -0 4 4 -5 0 0 -2 0 2 )  and a short 
len g th  o f rib b o n  cab le . T h is  cab le 
should  be k ep t sh o rte r th a n  s ix  inches, 
o r so m e  degradation o f th e  unbuffered 
bus sig n als  m ay  o ccur.

M an y  o f th e  A IM  6 5  sy ste m s in  use 
h ere  are b u ilt  around a fiv e -s lo t card 
cage m ad e for th e  K IM /SY M /A IM  bus 
by  M icro te ch n o lo g y  U n lim ite d . T h e  
bus c o n n e c to r  o f th is  card cage is 
d esigned  for th e  m em o ry  exp an sion , 
v id eo  d isp lay  and d isk  co n tro lle r  boards 
m ade fo r th ese  com p u ters  by  th is  co m 
pany. T h e  I/ O  exp an sion  board fits  
h an d ily  in to  o n e  o f th e  s lo ts  in  th ese  
sy s te m s, saving th e  ra th er ted ious 
fa b rica tio n  o f a cab le-typ e  con n ecto r.

A seco n d  co n n e cto r  is  requ ired  to  
carry  th e  p o rt b its  and co n tro l lin es  to 
th e  d ev ice s  th a t in te rfa ce  w ith  th e  VIAs 
o n  th e  I/O  exp an sion  board. For th is  
p u rp ose w e u se  a 5 0 -c o n ta c t w ire-w rap- 
s ty le  rib b o n  cab le  co n n ecto r , su ch  as 
th e  A LPH A  F C C -1 5 2 -5 0 . T h e  32-p o rt 
b its  and  e igh t co n tro l lin es  from  th e  
tw o  V IA s are w rapped to  c o n ta c ts  on 
th is  co n n e cto r , w h ich  m o u n ts  in to  a 
row  o f  h o le s  n ear th e  free  edge o f th e  
p ro to typ e board. T h e  loads o r data in 
pu ts are co n n ected  to  a rib b o n  cab le  
term in a ted  w ith  a m a tin g  co n n ecto r 
(A LPH A  F C C -1 2 0 -5 0 ) w h ich  can  be 
plugged in to  th e  one o n  th e  I/O  exp an
sio n  board.

S everal o f  o u r A IM  65 sy ste m s use 
an  I/ O  card cage o f lo ca l design w hich  
h as th is  rib b o n  cab le  cro ss in g  th e  b a ck  
o f th e  ch a ss is  as a p o rt-b it b u s. Cards 
plugged in to  th is  ch a ss is  m a te  w ith  
card-edge c o n n e cto rs  (ALPH A FC C - 
17 1 -5 0 ) th a t are p ressed  o n to  th e  ribbon 
c a b le . S o m e  o f th ese  cards carry  load 
drivers lik e  p ow er D arlin g to n  tran
s is to rs  o r o p tica lly -co u p led  triacs  for 
th e  c o n tro l o f e x tern a l d ev ices. O ther

cards co n ta in  sw itch  d ebou ncing c ir
c u its  for th e  inp u t o f sw itch -c lo su re  
response data, o r c u sto m  d ev ices that 
requ ire  c o n n e ctio n  to  I/O  port space or 
co n tro l lin es . W ith  the advantages of 
expanded I/O  cap acity  and m od ularly  
in terch an g eab le  I/O  hardw are, our 
A IM  6 5  com p u ters  have b eco m e pow er
fu l and flex ib le  exp erim en t co n tro lle rs .

C onclusions

T h e  1/O  expansion  pro ject described 
in  th is  a rtic le  w as u n d ertak en  as a s im 
ple , q u ic k  and in exp en siv e  so lu tio n  to

th e  dem and fo r increased  I/O  cap acity . 
So m e care  m u st b e  ta k e n  by  a m b itio u s  
readers w ho d esire  a  m u ch  m o re  sub
sta n tia l ad d itio n  to  th e  I/O  ca p a b ilities  
o f th e ir com p u ters. T h e  d evice described 
above should  n o t b e  s ig n ifica n tly  e x 
panded w ith o u t som e red esign ing  of 
th e  c ircu its .

G ary Finley is a m em ber of the staff o f the 
Psychology D epartm ent of th e  U niversity  
of A lberta. He w orks in  m icrocom puter 
softw are developm ent and th e  design of 
cu stom  peripheral hardw are for both 
m icrocom p uters and m inicom puters.
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"NIBBLE IS TERRIFIC" 
(Fop Your Apple)

nibble NIBBLE IS: The Reference for Apple computing!

| NIBBLE IS: O n e  o f  the Fastest G ro w in g  M ag azines  in 
the Personal C o m p u tin g  Field.

NIBBLE IS: Providing C o m p re h e n s iv e ,  Useful and 
Instructive P rogram s for the H o m e , S m a ll  B u s in e s s ,  and 
Entertainm ent.

NIB8LE IS: A R e fe re n ce  to  G ra p h ics ,  G a m e s ,  S y s te m s  
P rogram m in g  T ip s ,  Product N ew s and R e v ie w s ,  H ardw are 
C onstru ction  P ro je c ts ,  and a host o f  other  features.

| NKBLE IS: A m agazine  suitable for both the B eg in n e r  and 
the A d vanced  P rogram m er.

E a c h  issue o f  N I B B L E  features significant new P rog ram s o f  C o m m e rc ia l  Quality. H e re ’s 
what so m e  o f  our R eaders  say:

-  “ Certainly the best magazine on the Apple H"
-  “ Programs remarkably easy to enter"
-  “ Stimulating and Informative; So much so that this is the first computer magazine I've 

subscribed to!”
-  “ Impressed with the quality and content.”
-  “ NIBBLE IS TERRIFIC!"

In coming issues, look for:
□  Stocks and Commodities Charting □  Assembly Language Programming Column
□  P asca l  P rog ram m in g  C o lu m n  □  Data B a s e  P rog ram s for H om e and B usiness
□  P ersonal Investm ent A n aly s is  □  E lec tro n ic  Secreta ry  for T im e  M anagem ent
□  T h e  G I Z M O  B u sin ess  S im ulation  G am e

A nd m any m any m ore!

N I B B L E  is focused  co m p le te ly  
on the A pple  C o m p u te r  system s.

B u y  N I B B L E  through you r local 
A pple  D ea le r  or subscribe  now  with 
the cou p on  below.

Try a NIBBLE!

N O T E

—  D o m e s t ic  U  S  F irs t  C la s s  s u b s c r ip t io n  ra te  is  $36.50
—  C a n a d a  A ir  M a il  s u b s c r ip t io n  ra le  is  $ 4 2  50

— O u ts id e  th e  U  S  a n d  C a n a d a  A ir  m a il  s u b s c r ip t io n  ra le  is  $47 50

A ll  p a y m e n ts  m u s l b e  in  U  S  fu n d s  d ra w n  o n  a  U  S  b a n k

*1 9 8 0  b y  M IC R O -S P A R C  IN C  L in c o ln .  M a s s  0 1 77 3  A ll  r ig h t s  rese rve d  
•A p p le  is  a  r e g is te re d  tra d e m a rk  o f  A p p le  C o m p u te r  C o m p a n y

nibble
W e  a c c e p t Master C h a rg e  &  Visa

Box 325. L incoln. MA. 01773 (617) 259-9710

I'll try nibblel
E n c lo s e d  is m y S I 9 .9 5  ( fo r  8  is s u e s ) P r ic e  e ffe c tiv e  J a n . 1 , 1 9 8 2  
(O u ts id e  U .S .. see  s p e c ia l n o te  on th is  p a g e .)

□  check □  money order
Y o u r  s u b s c r ip t io n  w il l  b e g in  w ith  th e  n e x t is s u e  p u b lis h e d  alter re c e ip t  o f  y o u r 
c h e c k /m o n e y  o rd e r

Expires

Signature 
Name ___

Address

C ity ___

State — Z ip
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/AlCftO Dr. William R. Dial 
4 3 8  Roslyn A venue 
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FOR YOUR APPLE II
I n d u s t r y  s t a n d a r d  p r o d u c t s  a t  s u p e r  s a v e r  d i s c o u n t  p r i c e s

PARALLEL PRINTERS
C-ITOH 8510 PRINTER Virtually identical to 

the NEC 8023. Same electro-mechanical 
internals. The only difference is the name 
and the price. Specifications: •  100 CPS 
dot matrix printer •  80 column print - 136 
characters per line •  Tractor/friction feed 
17  different print fonts included •  2K printer 
buffer •  Proportional spacing •  Bit image 

graphics and graphic symbols. 
N E C  &  C -IT O H  L is t: $800

S p e c ia l  P ric e  w ith  a n y  o th e r  p u rc h a s e  ........... $ 5 9 5

EPSON 100 P R IN T E R ............................................................. $ 7 4 9

Z-80 CARDS FOR YOUR APPLE
MICROSOFT S0FTCARD. With CP/M* & MBASIC.

(List: $399) . . . .  $289
ADVANCED LOGIC SYSTEM Z-CARD. With C/PM®.
Has everything the Softcard has except MBASIC. Works with 
Microsoft's disks too.

(List: $269) . . . .$ 2 0 9

j jg W -  U -Z-80 PROCESSOR BOARD (from Europe)
S o ftw a re  co m pa tib le  w ith  S o ftcard  and
A LS  S o ftw a re ............................... (List: $199) . . . .  $ 1 4 9
W ith  C P /M * .........................ad d : (L ist: $ 7 5 ) ............... $49

ALS SYNERGIZER. CP/M-’*operating package with an 
80 column video board, CP/M® interface, and 16K memory 
expansion for Apple II. Permits use o f the full range of C P /M * 
software on Apple II and  Apple III.

(L ist: $749) . . . .  $595

80 COLUMN VIDEO DISPLAYS 
FOR APPLE II

SMARTERM.
(Not to be confused with SUPRTERM)

Software switching from 80 to 40 and 40 to 80 characters. 9 new 
characters not found on the Apple keyboard. Fully compatible with 
CP/M® and Apple PASCAL*. With lowest power consumption of only 
2.5 watts.

(L ist: $360) . . . .  $279

SMARTERM EXPANDED CHARACTER SET.
7 ’’x  11" matrix with true decenders.

A dd  to  above : $40

VIDEX-80 .....................................................................................$279
WIZARD .......................................................................................$ 2 6 9

MONITORS FOR YOUR APPLE
AMDEX 300G .............................................................................. $229
S U P E R  S P E C IA L S !

12”  GREEN MONITOR ...............................................................$139
12”  BLACK & WHITE MONITOR ................................................$ 1 2 5

All equipment shipped factory fresh. Manufacturers' warranties included. 
Please add $3.00 per product for shipping and handling. California: add 
6%  tax; BART Counties: 6 '/2%.

EXPAND YOUR APPLE II MEMORY
16K MEMORY EXPANSION MODULE. The preferred 16K RAM 
Expansion Module from PROMETHEUS. Fully compatible with CP/M® 
and Apple Pascal*. With full 1 -year parts and labor warranty.

(L ist: $169) ............$99

MEMORY MANAGEMENT SYSTEM. Provides more free memory in 
BASIC by moving DOS into 16K card.

(L ist: $ 4 9 ) ................. $35

16K RAM ADD-ON KITS. Eight 16K full specification RAMS.

R educed  to  . .  . . . . $ 1 9

SATURN SYSTEMS 32K RAM CARD .......................................... $199

^  -  JOYSTICK
&  \  Takes the place o f two Apple Paddle Controllers.

&  •  From BMP Enterprises. Heavy duty industrial
construction and cable. Non-self centering. With 
polarity switches for consistent motion control.

(L ist: $ 5 9 ) .................. $39

MODEMS FOR YOUR APPLE II
HAYS Smartmodem ................................................................... $ 2 2 9
NOVATION Apple Cat .................................................................$ 3 4 9

CENTRONICS COMPATIBLE PARALLEL INTERFACE
Look out Grappler! From PROMETHEUS. For use with 

jifS N ' Epson, NEC, C-ITOH, and other printers. Fully compatible 
w ith CP/M® and Apple Pascal®.

O n ly  ........................$ 69
W ith  S c re e n  D um p G rap h ics  fo r E P S O N  prin ter, add  . . .  $25

Phone for Quick 
Shipment! 

€ 41 5 ) 4 9 0 -3 4 2 0

sw:
“The m a il o rd e r  specialists”

3 4 2  Q u a rtz  C irc le , L iverm ore, CA 9 4 5 5 0

V E R S A c a r d  
from  PROMETHEUS

Four cards on one! With true simultaneous 
operation. Includes: (1) Serial Input/Output Interface,

12) Parallel Output Interface, (3) Precision Clock/Calendar, and (4) BSR 
Control. All on one card. Fully compatible with C P /M * and 
Apple Pascal®.

(List: $ 2 4 9 ) . . . . $ 1 9 5
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MICRO POST, INC. /  A;;c ..

“MORE THAN JUST 
ANOTHER PRETTY PRICE
THE NEWEST AND MOST POPULAR SOFTWARE AND HARDWARE FOR THE APPLE COMPUTER

'99

Games

SIRIUS SOFTWARE INC
Beer R u n ....................................
Borg ...........................
Dark F o re s t...............................
Epoch ........................................
Foosball...........  ..................
Gamma G o b lin s ......................
G o rg o n ......................................
H a d ro n ......................................
J e lly f is h ......................................
Kabul Spy ......................
Minotaur ....................................
O rb itro n .................................
Outpost . .........................
Snake Byte .............................
Sneakers ...............................
Space Eggs ...........................
Twerps ....................

BR0DERBUND
Apple P a n ic .............................
Davids Midnight Magic
Galactic Empire ..................
Galactic Revolution
Galactic T ra d e r......................
Galaxy W a r s ...........................
Red A le r t ..................................
Space Q u a rk s .........................

ON-LINE SYSTEMS
Cranston Manor ....................
Crossfire .................................
Hi-Res C rib b a g e ....................
Hi-Res Football
Hi-Res S o c c e r ......................
Jaw b reake r.............................
M arauder..................................
Missile D efense......................
M ouska ttack ...........................
Mystery House ......................
Pegasus I I ...............................
Sabotage ...............
Threshold ...............................
The Wizard and the Princess

BUDGECO
Raster B la s te r .........................

$25.45 
. $25.45 
. $25.45 
$29.70 
$25.45 

. $25.45 
$33.95 
$29.70 

. $25.45 

. $25.45 
$25.45 
$25.45 
$25.45 

. $25.45 

. $25.45 
$25.45 
$25.45

. $25.45 
$29.70 
$21 20 
$21.20 
$21.20 
$21.20 

. $25.45 
$25.45

$29.70 
$25.45 
$21.20 
$33.95 
$25 45 
$25.45 
$29.70 

. $25.45 
$33.95 
$21 20 

. $25.45 
$21.20 

. $33.95 
$28 00

$25.45

CAVALIER COMPUTING
Bug Attack ....................
Asteroid F ie ld ...............
Star T h ie f.........................

$25 45 
$21.20 

. $25.45

MUSE
ABM . . . . . . . . .
Castle Wollenstein 
Robotwar .

$21.20 
. $25.45 

$33.95

FAST! FRIENDLY! RELIABLE!
C a ll 24 hours a day 
O u ts id e  C a l i f o r n ia  800-227-1617  
I n s id e  C a l i f o r n ia  8 0 0 -7 7 2 -3 5 4 5  
A S K  F O R  E X T .  6 3 7 '

A p p le  is  a  t r a d e m a r k  o l  A p p le  c o m p u te r  A ta r i  is  a 
t ra d e m a rk  o l  A ta r i In c  IB M  is  a  t ra d e m a rk  o l  In te rn a tio n a l 
B u s in e s s  M a c h in e s  T R S -80  is  a  t ra d e m a rk  o f  th e  T andy 
C o rp o ra tio n

ROCKROY INC. 
Conglomerates Collide

DAKIN5
Dragon F ire .................
Kaves of Karkham . 
Rings of Saturn . .
Alkemstone ...............
N e u tro n s ......................

$33.95

$50 95 
$42.45 

. $33.95 

. $33.95 
$25.45

New Products!!!
The JOYPORT is an input device for the 
Apple computer by Sirius Software. Inc It 
allows selection of two Apple compatible 
paddles or two Atari-type joysticks without 
opening the Apple case. A complimentary 
copy of Foosball is included.

Now available from VISUAL PRODUCTION 
SYSTEMS — a system to create color slides 
in minutes for less than $3,500. This total 
package for an existing 48K Apple com
puter with two disk drives and a graphics 
tablet includes software and a reproduction 
module (motor-driven camera included!) 
Write to us for additional information and 
brochure.

Business

Basic Mailer 

PERSONAL SOFTWARE

. $59.45 
$59.45

$170.00
V is iD e x ................................... . . $170.00

. $212.50
VisiPIOt ........................................ $153 00

. . $127 45
VisiTrend/VisiPlot $221.00
D eskTop/P lan ll........................... $170.00

STONEWARE
D B Master ............................. $195.45

Utilities
ON-LINE SYSTEMS

. . $84.95
Lisa 2 . 5 .................................... . . $67 95
Lisa Educational Pak . . $101.95
MMSII . . .  ........... . $42.45
Speed/ASM ........................... . $33.95

SIRIUS SOFTWARE. INC.
$25.45

. . $42.45
Pascal Graphics Editor (PGE) . . $84.95

Hardware

HOWARD SOFTWARE
Creative F in a n c in g ...........................$127.50
Real Estate Ana lyzer......................... $127.50
Tax P re p a re r...................................... $127.50
SOFTWARE PUBLISHING CORP
Personal Filing S y s te m ...................... $80.75
PFS-Report .......................................... $80.75
ARTSCI
Magic W in d o w ....................................$84.95

Call for information concerning our Atari, IBM, and TRS-80 product lines

T G PRODUCTS
T G J o y s t ic k ......................................$50 00
T G Paddles ................................. $33.00
ATARI
Atari Joysticks ...........................$ 8.40

THE KEYBOARD COMPANY
Joystick II $42.45
Hand Controllers ........................... $25.45

SIRIUS SOFTWARE INC
The JOYPORT $63.00

A * * * 5
ORDER/REQUEST FORM MP2

Product Qty Cost

Sub Total 
CA Residents Add 6% Tax 

Shipping/Handling 
TOTAL

$2.00

Payment
□  Personal Check
□  Cashiers Check/Money Order
□  Visa □  Mastercard

Card #_

Signature.
□  Add my name to your mailing list.
NOTE:Cashier's Check or Money Order will 
greatly expedite your order

P.O. BO X  8 9 8  • ORINDA, CA • 9 4 5 6 3L  MAIL TO: MICRO POST - — —  - .............-----------  ^

120 MICRO -  The 6502/6809 Journal No. 46 -  M arch 1982



Boolean Algebra
Boolean Algebra is the science of True and False. If statement A is True and statement B is False, then the statement 

"A AND B" must be False, because one of the component statements is False. However, the statement “ A OR B" would 
be True, since only one of the components needs to be True. In high level programming, a typical Boolean statement 
would be, "IF Q P and P = R -5  THEN...." Both of the component statements have to be True for the statements 
immediately after the THEN to be executed. If the AND is replaced with OR, then only one of the statements needs to be 
True.

Assembly language programming relies a great deal on Boolean Algebra, too. Each bit position in a binary number 
may contain only a 1 (=  True) or a 0 (=  False). When a Boolean operator acts on a pair of numbers, the values for bit 0 in 
each are compared to determine the value for bit 0 in the result, and so on for all the bits in the two numbers. The 6809 
has a COMplement instruction, which is equivalent to the Boolean NOT, and both the 6502 and 6809 have AND, OR, and 
EOR instructions.

These functions also apply to digital circuitry. Circuit elements called "gates”  compare two or more signals to arrive 
at a single resulting signal. Usually +5 VDC is considered "True" and 0 VDC is considered "False.”  So, if an OR gate 
receives 0 V on one input and + 5 V on the other, the output is + 5 V. An AND gate with the same inputs would produce a 
0 V output.

A N D ^ — OR

Description: If both statements are True (bit = 1), then 
the result is True. Otherwise, the result is False.
ML Application: ANDing a non-standard character 
code (such as for reverse field on the PET or Apple) 
with 0111 1111 will usually return the ASCII value.
Syntax: A ANDB, A • B, AB 

A X B
A A B A n B

Description: Returns a True value if either statement 
or both statements are True (bit — 1).
ML Application: Use to make sure a particular bit is 
set. ORing a character code with 1000 0000 will return 
the same code, except with bit 7 always set.
Syntax: A OR B 

A + B 
A V B, A U B

B A OR B

Example:
AND

True True True
True False False
False True False
False False False

A B A AND B
1 1 1
1 0 0
0 1 0
0 0 0

1 0 1 1  0 1 1 0  
0 1 1 1  0 0 0 0  

0 0 1 1  0 0 0 0

Example:
OR

A B A AND B

True True True
True False True
False True True
False False False

A B A OR B
1 1 1
1 0 1
0 1 1
0 0 0

1 0 1 1  0 1 1 0  
0 1 1 1  0 0 0 0  

1 1 1 1  0 1 1 0

NOT

Description: If a statement isTrue (bit = 1), NOT will return False (bit = 0), and 
vice versa.
ML Application: This can be accomplished with the 6502 using an XOR with 
1111 1111 ($FF).

A NOT A A NOT A

Syntax: NOT A
T True False 1 0
A’ False True 0 1
AA, 'A

Example:

A = 1011 0110 
NOT A =  0100 1001

/MCftO DATA SHEET #2



XOR

Description: Exclusive Or returns True if either statement is True, but not if 
both are True.
ML Application: A number XORed with 0100 0000 will result in the same 
number with bit 6 toggled; i.e., =1 if it was originally 0. and =0 if it was 1.

Syntax: A XOR B, 
A ® B

Example:
XOR

A EOR B A B A XOR B

True True False
True False True

1011 0110 False True True
0111 0000 False False False
1100 0110

A B A XOR B

1 1 0
1 0 1
0 1 1
0 0 0

Description: The result is True only if both statements 
are False (bit = 0).
Application: This function is applied more in elec
tronics than in programming.

A I  BSyntax:
Equivalent:

A NOR B A + B 
NOT(A OR B)

Example:

A B A NOR B

True True False
True False False
False True False
False False True

A B A NOR B
1 1 0
1 0 0
0 1 0
0 0 1

NOR
1011 0110 
0111 0000 
0000 1001

Description: If either statement is False (bit = 0), then 
the result is True.
Application: This is used more in electronics than in 
programming. In fact most early logic used only 
NAND gates and inverters (NOT).
Syntax:
Equivalent:

A NAND B AB 
NOT(A AND B) 
NOT A OR NOT B

A t B

B A NAND B
True True False
True False True
False True True
False False True

A B A NAND B

1 1 0
1 0 1
0 1 1
0 0 1

Example: 1 0 1 1  0 1 1 0  
NAND 0111 0000 

1 1 0 0  1111

A B

Summary Table

AND OR XOR NAND NOR

1 1 1 1 0 0 0

1 0 0 1 1 1 0

0  1 0 1 1 1 0

0  0 0 0 0 1 1

iBMCftO DATA SHEET #2



" ■ ^ f iv r %N I C  ° N THE 6809 m ic ro
r l / V / U O  WORTH SWITCHING FOR

FOCUS . . .  ON ITS 
SUPERIOR HARDWARE

FOCUS . . .  ON ITS
EXTRAORDINARY SOFTWARE

6809E Microprocessor provides 8-bit economy with 16-bit 
capabilities, position independent code and many advanced 
features
Commercial quality Keyboard with lu ll UPPER/lower case
ASCII, numeric keypad and cursor control keys
Two double sided, double density mini diskettes
with 640K bytes of IBM compatible storage
Full Video with programmable screen formats, bit mapped
graphics, user definable character sets, reverse video and
hardware scrolling, plus a light pen interface
Full Communications support for RS-232 at 50 to 19.2K
baud with programmable data formats
Built-in I/O Drivers include 6 parallel I/O ports, 3 serial I/O
ports, 6 timers/counters, 20 mA current loop, and a
programmable cassette interface

THIS IS
FOCUS

FOCUS . . .  ON ITS
VERSATILE EXPANDABILITY

Full feature MicroMon debugging monitor 
Built-In Word Processor

IEEE-488 Bus Controller option for instrumentation 
Supports multiple 8”  diskette drives 
PASCAL, FORTH and other high level programming 
languages are available
Complete Application Packages are available from many 
software sources
Add-on Hardware includes: Date/Time, Opto-lsolators, 
Stepper-Motor Controller, A/D and D/A, RAM and EPROM 
Memory, and others from several manufacturers

SM9500
V e r y  C o m p I e te

See us a t the W est Coast Com puter Faire 
Booths #1629 and #1631 
M arch 19-21

Choice of two ‘Universal’ 6809 Disk Operating Systems 
supported by many companies: FLEX ™ or OS-9™
Extended Floating Point Disk BASIC 

Interpreted and Compiled 
Text Editor and Macro Assembler

FOCUS . . .  ON YOUR 
APPLICATION REQUIREMENTS

FOCUS provides a completely integrated system of 
hardware and software, so that you can concentrate on 
your application requirements

m i

34 Chelmsford Street 
Chelmsford, MA 01824 

Phone: 617/256-3649 Telex: 955318 INTL DIV

Licensing arrangement for FLEX and OS-9 pending. Please con tact The COMPUTERIST, Inc. fo r fu rther details.



You liked Volume 1— You’ll love 
Volume 2!

More than 4 0  new programs on 
diskette to help you get more from your 
Apple:

• Machine Language Aids
• I/O Enhancements
• Runtime Utilities
• Graphics and Games
• Hardware and Reference Infor

mation
M IC R O ’S new book for Apple users 

lets you:
1. Speed up machine language pro

gramming using 5 powerful machine 
language aids.

2. Add additional editing and 
input/output features at no cost!

3. Enhance the capabilities of 
Applesoft and Integer B A SIC  to in
clude sorting, print using, and M ORE.

4. Use your high-resolution graph
ics to plot graphs and display 
“ compressed” pictures.

5. Add an interesting hardware proj
ect to your Apple.

6 . Play the intriguing game “ Galacti- 
Cube” —

And much, much more!
31 choice articles
46 tested programs on diskette
(13 sector D O S 3 .2  format)

Buy M ICRO  on the Apple 2 at your 
local computer store 

o r
Call 1-800-227-1617, ext 564 TOLL 
F R E E  (in CA , 1-800-772-3545, ext. 
564) and charge it to your Mastercard 
or VISA  

o r
Send check for $24.95 plus S2.00 
surface or $5 .0 0  air shipping to: 

M IC RO , Dept. MI 
P.O. Box 6502 
Chelmsford, MA 01824

Volume 1 also available atS24.95. T o
gether M ICRO  on the Apple 1 & 2
provide more than 60  programs on 
diskette for less than S I .00  each. No 
need to type in hundreds of lines of code.

P lease a l lo w  4-6  w e ek s  fo r  su r face  m a i l  delivery . 

M assach u setts  res id en ts  ad d  5%  sa le s  tax.

Get more out of your Apple 
with the MICRO on the Apple series.
VOLUME 2 -
just released! /A lC ftO

on the Apple
V o l u m e ^  I INCLUDES 

S  DISKETTE
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/AICRO______________________
= It’s All 1’s and O’s

<0

M u ch  o f  th is  m o n th 's  recrea tio n a l page 
c o n s is ts  o f  e x e rc ise s  in  B o o lean  alge
bra. T o  learn  m o re  about B oolean  
algebra, c o n su lt  th is  m o n th 's  T e c h 
n ica l D a ta  S h e e t (pages 1 2 1 -1 2 2 ) and 
M a rv in  D e  lo n g 's  a r tic le  "B e g in n in g  
B o o le a n : A B rie f In tro d u c tio n  to
B o o le a n  A lgebra for C o m p u te r is ts "  
(M IC R O  2 2 :2 9 ).

C

c
r—>o  
<6 
•—i 
c  
c
r-<
a

c
c
I—1
c
I-*
c

cc

c
c
r-tc

E ach  c o lu m n  rep resen ts  th e  tru th  
ta b le  for o n e  o f th e  s im p le  B oolean  
op erato rs  (A N D , O R , X O R , N A N D , 
N O R ). F ill  in  th e  m iss in g  l ’s and O’s 
and n a m e th e  fu n c tio n s . S ee  tech n ica l 
d ata  sh ee t (page 1 2 2 ) for answ ers.

F u n c t io n

A B I I I

1 1 0 □ 1 □ 1

1 0 □ 0 □ 1 □

0 1 □ □ 0 □ 1

0 0 0 1 □ 1 □

A ndrew  M ossberg o f N o rth  M ia m i 
B each , F lorida, sen t in th is  lis t  o f secret 
m a c h in e  in s tru ctio n s:

A ll S ca tte r  D eck
BAH  B ran ch  And Hang
B B B F  B ran ch  o n  B it  B u ck e t Full
B C F  B ran ch  on C h ip  b o x  Fu ll
B F  B lo w  Fuses
B O H P  B rib e  O p erator for H igher

P riority
B S S T  B a ck sp a c e  and S tre tch  T ap e
C U N  C a n ce l a ll  U se r  N um bers
E M W  E m u la te  M aytag  W asher
ERD  E ject R em ov ab le  D isk
E X O I EX ecu te O perator Im m ediately
IA Illo g ica l And
K C E  K ill C o n su lta n t on Error
M S T  M o u n t S co tc h  Tape
M V L R  M o V e and Lose Record
P D M  P lay  D ru m  M em ory
P L SC  Perform  Light Show  on

C o n so le  
PS P rin t and Sm ear
R B P  Read P rin t and B lu sh
R C A SD  Read Card And S cram b le

D ata
R F SC  Read Feed and Shred Card
R IG  Read In ter-record  G ap
R SD  Read and S h u ffle  D eck
R W R T  Read W h ile  Ripping T ap e
S D  S ca tte r  D eck
S P D  S P in  dry D isk
S S D  S e ek  and S ca r  D isk
U E R  U pdate and Erase Record

o
I-*o
I—1

3►-*
o

3

O

s
H aro ld  M a th ia s  o f  S o u th fie ld , £

M ich ig a n , sen t u s  th is  lim e ric k : i—

A  M IC R O  su bscriber n a m ed T w eed  
Ta ug ht h is  m icro co m p u ter  to read. 

N o w  th e dam n m a ch in e  £
W o n ’t g iv e  up th e m agazine  g

T hough h e  does beg and plead. £

Border

Rules and Hints: C o m b in e  th e  eight 
b its  p receding  ea ch  a lp h a b e tic  separa
to r  w ith  th e  e igh t b its  fo llo w in g  the 
sep arator to  fo rm  a  s in g le  8 -b it logical 
resu lt w h ich  rep resen ts  o n e  A SC II ch ar
a c ter . T h e  a lp h ab etic  sep arators stand 
for th e  fo llo w in g  lo g ica l op erations: 
a = A N D , o =  O R , x  =  E x c lu siv e  O R , 
n a  = N A N D , and n o  = N O R . F o r e x a m 
p le : 1 1 0 1 0 1  lO aO lO l 1 1 0 0  w ould  A N D  
th e  tw o v alu es and get as  a resu lt 
0 1 0 1 0 1 0 0 , w h ic h  is  th e  A SC II cod e for 
th e  le tte r  T .  T o  m ak e life  easy , th is  
m o n th 's  m essag e  s ta rts  in  th e  upper 
le ft co m e r . T h e  / does n o t c o u n t for 
an y th in g . It s im p ly  sep arates th e  in 
div idu al v alu es.

F o r answ ers to  Border and C irc u it  
p u zzles, see  page 103.

3  
t—' 
p-* 
x

3
r->
3

3
ai

C ircu it Puzzle

3
3

ZJ
3l! W h a t is  th e  re su lt if inp u ts A , B , C , and D  are a ll l 's ?  A ll 0 's?

-< H ow  m an y  o f th e  1 6  p o ssib le  in p u t co m b in a tio n s  re su lt in  a n  o u tp u t (E) o f  0?  £

^ [Hint: S e t up a ta b le  w ith  th e  in p u ts , in te rm e d ia te  resu lts , and fin a l re su lt in  sep arate  co lu m n s.) 3

D r~*

lU O O U U 'U O u O O O U O l/ U lT U I lo ix o o io u u l I / O U lU ) IT lP IO O U O O IO / U I IO I I T I ^ U U iO T O /  00UUU0TX0UUTTUTT
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E xc itin g , new ga m es (n ie ra c iiv e  language % / i r ^
•  Easy 10 lea rn  w ith  60 p o w e rfu l com m an ds  V  l t ^
•  D ou b le  d e n s ity  g ra p h ics , la rgo  n u m b e r d isp la y , s o u n d '
•  9 c o m p le te  pro g ram s in c lu d in g  B rea kou t. SpaceW ar. A n ti. U .F 0  Maze
•  PET/CBM  ve rs io n  lo r  O LO /N EW /4 0  R O M s and 8 K  o f  m em ory
•  V IC  ve rs ion  ha s  c o lo r  and en ha nce d  s o u n d  Ire q  3K m e m ory  expander)
•  C om pre he nsive  SO page m an ua l U S. 4  CANADA

VIG IL  'o r  PET/VIC  w /9  ga m es o n  c a s s e tte  (d iske tte  add S3 00) $36 
V IG IL  U ser s M anua l (re fun da b le  w ith  so ftw a re  o rd e r) $10
V IG IL  In te rp re te r L is tin g  (6S02 A sse m b le r Language) S25

PET/CBM

T i n y  b a s i c  c o m p i l e r  -  p e t
A  tru e  c o m p ile r  tha t tu rn s  you r BA SIC  program  in to  fa s t m a ch in e  code

*  S u bse t o l  PET BA SIC  co m p ile s  to  6502 m a ch in e  c o d e  R eg on ly  8 K  m em ory
*  Mas lu l l  flo a tin g  p o in t ca p a b ilit ie s  and fu n c tio n s
*  C om p ile r l is t in g  ava ilab le  w ith  16K ve rs io n  ( inc luded )
*  C an  lo a d  c o m p ile d  m ach in e  c o d e  a n yw he re  m m em ory
*  On c a s s e tte  (add S3 0 0  fo r  d is k e tte )  U S  & C A N A D A  FOREIGN

T IN Y B asic  C o m p ile r  O LD/NE W /4 0  ROM S/8032 w ith  6K m em ory S25 S30
T IN Y B asic  U ser s M anua l (re fun da b le  w ith  s o ftw a re  o rd e ri S 5  J  '

PET *  APPLE II USERS T l N Y  P A S C A L
S tru c tu re d  language a lte rn a tive  to  BA SIC  lo r  PET o r  APPLE II inc lu de s

*  L IN E  EDITOR crea tes , m o d if ie s  and m a in ta in s  so u rce  language
*  C O M PILER  c o n v e rts  y o u r s o u rce  to  an exe cu ta b le  P -code fo rm at
*  INTERPRETER exe cu te s  c o m p ile d  P -code F ea tu re s  b u ilt m  TRACE
*  CASE OF W HILE-OO IF  THEN ELSE. REPEAT UNTIL. FOR TOiOOW NTO PROC. FUNC
*  G ra p h ic s  ve rs io n  ha s  m o re  GRAPHICS. PLOT PO INT TEXT. IN KE Y A B S  SQR 

APPLE ii has lo re s  & hues-C O LO R  H G R APH IC S H COLOR H P lO T . PDL and TONE
U S S C AN AD A FOREIGN 

TINY Pascal PLUS G R A P H IC S  PET 32K  NEW /4 0  R O M S f8032 'd .ske tte  S50 S55
TINY Pascal PLUS GR AP HICS PET 32K N EW /4.0 R O M S .'8032/casse tteSOS S60
TINY Pascal PLUS G R A P H IC S  APPLE II 48K and DOS 3  2/3  3  $50 S55
T IN Y P a s c a l  N O N  G R A P H IC S  PET 16KT32K NEW /4 0 R O M S d is k e tte  $35 *40
TINY Pascal N O N  G R A P H IC S  PET 16K/32K NEW /4 0  R O M S c a s s e tte  S40 
T IN Y Pascal U ser s M anua l (re fun da b le  w ith  s o ftw a re  o rd e r i S'O.
T IN Y Pascal 6502 in te rp re te r  L is tm g-G R A P H tC S  ve rs io n  S25

$45
St2
$30

P IP E R -T H E  M U S IC  MACHINE

H e re 's  th e  s im p le s t  w a y  ye t to  c o m p o s e , c o n d u c t  a n d  p la y  m u s ic  o n  y o u r  V IC /P E T  
C o m p le te  m u s ic  c a p a b il it y  —  p la y  an n o te  v a lu e s , l is t  a n d  e d i t  y o u r  m u s ic , 
e a s ily  h a n d le s  re p e a ts  a n d  r e s ts  W r it te n  m  fa s t m a c h in e  la n g u a g e  in c lu d e s  
s a m p le  c o m p o s i t io n s  a n d  m a n u a l V IC  v e rs io n  d o e s  n o t  re a u ir e  a d d i t io n a l  m e m o ry  
PET v e rs io n  re q u ire s  e x te rn a l C B 2  s p e a k e r

U S  &  C A N A D A  F O R E IG N  
P IP E R  o» P E T /V IC  o n  c a s s e t te  (a d d  S 3 .0 0  lo r  d is k e t te )  $25 $30
P IP E R  U s e r s M a n u a l ( re fu n d a b le  w i th  s o l tw a re  o rd e r )  $ 5  S 7
P IP E R  6 5 0 2  A s s e m b ly  L is t in g  $ 2 5  $30

PET M ACHINE LANGUAGE GUIDE
N o w  in  i t s  n in th  p r in t in g  L e a rn  th e  h id d e n  ta le n t s  o f  y o u r  O L D , N E W  o r  4 0  R OM  
P E T /C B M  With t h is  e a s y  to  fo llo w  m a n u a l D e ta i ls  3 0  o l  th e  P E T  s  b u i l tm  ro u t in e s

U S  &  C A N A D A  F O R E IG N
P E T  M A C H IN E  L A G U A G E  G U ID E  fo r  O L D  N E W  o r  4  0  R O M S  $ 9  $11

O rders prepaid in  U.S. Dollars. V ISA. MC. ACCESS, e tc . Prices inc lude  postage.

A STATISTICAL ANALYSIS  
AND FILE MAINTENANCE SYSTEM  

FOR THE APPLE II™  MICROCOMPUTER
As a Subset Language of P-STAT™  78... 

A-STAT™  79 computes:
FREQUENCIES 

BI VARIATE TABLES • CHI SQUARES 
CORRELATION MATRICES 
MULTIPLE REGRESSION 

RESIDUALS 
APPLE PLOT INTERFACE  

APPLE FILE CABINET INTERFACE  
FILE SORT 

AGGREGATION 
REPORT WRITING 

COMPLETE TRANSFORMATION LANGUAGE  
READS VISICALC FILES

A-STAT™  79
Uses Standard DOS Text File and EXEC's 

48K Version —  All programs in Applesoft1™
A-STAT™  79 is available from :

ROSEN GRANDON ASSOCIATES 
7807 W hittier Street 

Tampa, Florida 33617 
(813) 985-4911 

A-STAT™ 79 o n  d is k  w ith  8 0 - p a g e  m a n u a l . . .  $145.00

Apple II is  a trademark o l Ihe Apple Computer Inc.
P-STAT 78 is a trademark of P-STAT Inc.. Princeton, N.J. 
A-STAT lm  79  is copyrighted by Gary M. Grandon. Ph.D.

DOTS/LINE

c o s m o s

SCREEN l_
D o u b le  D e n s i ty  HGR

H i - R e s  G r a p h ic s  4-Text

THIS IS TEXT

L o - R e s  G r a p h i c s + T e x t

S C R E E N  M I X E R  i s  a  s e t  o f  th r e e  m o d u le s  f o r  A P P L E - I I .  
J u s t  p lu g - in  t h e s e  m o d u le s  t o  y o u r  A p p le - I I ,  and you will  
have the A p p le - I I  w ith  m o r e  f e a t u r e s  you could not  e x p e c t  
t i l l  now -------

S C R E E N  M I X E R  p r o v id e s :
•  T h e  m ix ed  s c r e e n  of  any two o f  s c r e e n s  a v a i la b le  f o r  the 

A p p le - I I .  P l e a s e  no te  tha t  a l l  o f  H G R , L G R  and T e x t  s c r e e n  
h a s  tw o p a g e s .  T h e  m ix in g  i s  done with h a r d w a r e ,  not l ike  
H i - R e s  T e x t  G e n e r a t e r  P r o g r a m s ,  thu s  you need no s o ftw a re  
and the  s c r o l l  speed i s  not r e d u c e d .  A l s o ,  you c a n  s c r o l l  
the  t e x t  without any e f f e c t  to the  g r a p h ic  p a t te r n s .

•  T h e  Double  D e n s i ty  High R e s o lu t io n  G r a p h i c s .  Y e s ,  you 
c a n  plot  5 8 0  d o ts  in  one l in e .  Y o u  hav e  only 2 8 0  d o ts  in  one 
l in e  on o r d in a r y  A p p le - I I .  (S o f tw a re  i s  r e q u i r e d )

• O n e  of  th e  m o s t  ad v an ced  c h a r a c t e r  d is p la y .  B e s i d e s  
N o rm a l  and I n v e r s e  c h a r a c t e r s  w hich a r e  a l r e a d y  b u i l t - in  
you w i l l  h a v e  the  c h o i c e  o f  H a l f - I n te n s i ty  and Hilighted  c h a 
r a c t e r s .  And m o r e ,  you m ay  O v e r - W r i t e  o r  O v e r - T y p e  any 
c h a r a c t e r  t o  o th e r  c h a r a c t e r  i f  you w ant to  do s o !
(S o ftw a re  i s  included)

£  # ^  In t r o d u c to r y  p r ic e _______ ^ $ 5 0
O ffe r  e n d s  A p r . 3 1 , ’ 8 2  “

cosm osWOK ID WIDI COMPlltlR iUPIR SHOP

Highlight

N O RM AL

H A L F

I N T E N S I T Y

H a lf  In te n s i ty

O v e r  W r i te

D e a l e r s  i n q u i r ie s  inv ited .
F o r  m o r e  in f o r m a t io n  c a l l  o r  w r i te  to  A S T A R  I N T E R N A T I O N A L  C O , 
5 6 7 6  F R A N C IS  A V E . ,  CHINO, CA 9 1 7 1 0  P h o n e  7 1 4 - 6 2 7 - 9 8 8 7

A p p le - I I  i s  a  r e g i s t e r e d  t r a d e m a r k  of  Apple C o m p u te r  In c .
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Cases, In c............................................................................. 86
Computer Mail Order............................................. 64-65
Computer Science Engineering................................... 68
Computer Systems D esign.............................................25
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C ortech ................................................................................... 2
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Stellation  T w o ......................................................................84
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Next Month in MICRO
6809 Feature
Our April issue will cover 6502 to 6809 

program translation, the FLEX operating 
system, and enhancements to Percom Data’s 
CBUG monitor for the Radio Shack Color 
Computer. The PET Vet column will cover the 
role of the 6809 in the SuperPET. And, our new 
review department will make its debut with a 
concentration on 6809 products.

PLUS...

•  A S ingle Drive Copier in BASIC — Here's 
a versatile disk copying program for OSI 
C2-4P and C4P-MF systems.

•  Applesoft Array Dump — This handy 
debugging utility presents a "dump”  of 
current variable array values for Applesoft in 
ROM.

• AIM User Device A rb iter — Expand the 
AIM's user input and output ports. Up to 83 
devices each with the User Device Arbiter.

•  A Real Tape Operating System — Learn 
how to get the most out of your PET 
cassette system, in terms of convenience 
and reliability.

•  7SEG — PET Giant Character Set — Use
this routine to display alpha-numeric 
characters in a large, seven-segment display 
on the screen.

•  Programmable Reverse Video fo r the C1P
— This article provides instructions for 
adding 100% programmable reverse video, 
character by character. It also offers 
programming hints for highlighting your 
graphics listings or games.

• Integer Cross-Reference U tilities  — This 
article and the accompanying program 
confront the task of generating a complete 
cross-reference table for Apple Integer 
BASIC programs.

20% OFF
Your money goes farther when you sub
scribe. During the course of a year, when you 
subscribe, you save 20% (in the U.S.).
Pay only $24.00 ($2.00 a copy) for 12 monthly 
issues of MICRO sent directly to your home or 
office in the U.S.

More MICRO fo r Less Money 
When You Subscribe

But on the newsstand — if you can locate the 
issue you want —  you pay $30.00 a year ($2.50 
a copy).
Special O ffer — Subscribe for 2 years ($42.00) 
and get 30% off the single issue price.
Subscribe to MICRO today.

MICRO
34 Chelmsford Street 
P.O. Box 6502 
Chelmsford, MA 01824

Please send me MICRO for__1 year__ 2 years
NOTE: Airmail subscriptions accepted for 1 year only.

Check enclosed $_________
Charge my _________ VISA account

_________ Mastercard account
No.__________________________________________
Expiration date________________________________
Name________________________________________
Address ____________________________________

City/State____________________________ Zip

Subscription Rates Effective January 1, 1982 
Country_______________________ Rate_________

United States $24.00 1 yr.
42.00 2 yr. 

Foreign surface mail 27.00
Europe (air) 42.00
Mexico, Central America, Mid East,

N. & C. Africa 48.00
South Am., S. Afr., Far East,

Australasia, New Zealand______ 72.00________
* Airmail subscriptions accepted for only 1 year. 
For U.S. and Canadian 2-year rates, multiply by 2.

Job Title: ____________
Type of Business/Industry:
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The extended Basic for your Apple

0420133 
APPLE 2 DISK 48KBy: Corey Kosak & David Fox

ALL YOU NEED TO EXTEND 
YOUR APPLESOFT BASIC.

APPLE SPICE is a set of fast, 
assembly language routines that alleviate 
some of the drudgery of writing programs 
in Applesoft BASIC. APPLE SPICE allows 
you to concentrate more on your program 
logic and less on things like "prettifying” 
the screen and detecting keyboard entry 
errors. APPLE SPICE also greatly ex
pands Applesoft’s capabilities by adding 
features found in many larger BASICs 
such as PRINT USING, STRING SEARCH 
(INSTR), IF-THEN-ELSE, and LINE INPUT.

• Easy-Patch - No machine language knowledge 
Beginners can use it.
• Excellent tutorial step by step manual. Written 
in easy to understand English.

APPLE SPICE is not copy protected. You 
may include APPLE SPICE in your commercial 
programs without additional charge. Just men
tion you used APPLE SPICE on your title screen 
and in your documention.

APPLE SPICE comes with a clearly written 
hands-on manual (52 pages) that explains every 
feature in detail. All of the examples listed in the 
manual are included on the APPLE SPICE 
diskette, as well as some user-friendly pro
grams that make it a snap to change APPLE 
SPICE'S parameters and to relocate APPLE 
SPICE to where YOU want it in memory.

“ Let your Apple II take care of the 
details so you can ju s t program !”

AVAILABLE FROM YOUR FAVORITE DEALER OR 
CALL TOLL FREE (800) 327-7172
SHIPPING & HANDLING EXTRA, PRICES SUBJECT TO CHANGEI N T E R N A T I O N A L

A DIVISION OF SCOTT ADAMS. INC. 
BOX 3435, LONGWOOD, FL 32750 • (305) 862-•6917



in IL N T IN  GTC N €  €  H IP IL T IIN  G \
I I B S I B B I 0 9 I B a o N E  OF THE WORLD’S LARGEST INVENTORIES!

Great Grandma 
Huntington said:

“ Always buy your computer 
rtiedia at a diskcount.”
...And boy, do we ever let you 
£ do that!

DISKS for APPLE "
E le p h a n t.................... $24.99 box
M a x e ll.........................$36.99 box
Verbatim  Datalife . .  .$28*99 box
D y s a n .........................$49.99 box

Hodgepodge .......................S17.S
U tility  C i t y .............................$26.c

Software for Apple ®

a
5
iS
is

I
r i

*

li|
fll
m

.99
U tility  C ity '. ...........................$26.49
Bug Attack ...........................$26.89
The Game Show ................. $35.09
Home A ccou n tan t............... $67.39
Torax ..................................... $22.39
V o lcanoes.............................$44.49

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

Midnight M ag ic........................$31.39
Raster B las te r......................... $25.39
Castles of Darkness .............. $31.39
Tax P reparer..........................$134.99
General M anager....................$89.89
Roach H ote l............................. $31.39

N eu trons ............................. $26.89
Photar ...................................$26.89
Soft 7 0 ...................................$44.99
Time Z o n e ............................. $87.89
The D ic tio n a ry ..................... $87.89
L IS A .......................................$67.89
Suic ide ...................................$26.29

„ Understand 
Yourself

S ix  great programs lo  test 
yourself. Packed with infor
m ation. An outstanding 
buy. (A pp le - Jon disk.

$24.99

Z -C a rd ................................$199.
Kaga 12”  Gr. Monitor ...$199.
PIE: Word P rocessor.........$99.

(Specify version)

SuperScribe I I .................... $99.
Paymar LC A ........................$29.

77
00
77

77
69

VisiCalc .......................... $149.00

Computer
Almanac

Biorhythm s 
Loan Am oritization 
W eather Predictor 
C a lo rie  Counter 
M uch m ore on disk 
fo r A p p le '$24.99

We Afso Carry PET®, Atari®, and TRS-80®

Call Toll-Free 8 0 0 -304-5106  (outside California)
HUNTINGTON COM PUTING We take MasterCard, Am«rlcan Express o r  VISA (Include card # and
Post Office Box 1297 Apple • is  a registered trademark oi Apple Compuier, me expiration date). California residents add 6% tax. Include $2.00 for postage.
Corcoran California 93212 P e l‘ IS 3 registered trademark o i Commodore. Foreign and hardware extra. Foreign: remit U.S. currency, use listed charge

cards, or make direct wire transfers through Security Pacific Bank, Cor- Foreign Orders 209-992-4481 registered trademark O l Atan. coran |or a Jg PQ charge A|| overseas orders shipped by air. Send for free
In California 800-692-4146 Outside Calif. 800-344-5106 catalog. Prices subject to change without notice


