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Turn your Apple into the world’s 
most versatile personal computer.

The  S o ftC a rd ™  S o lu t io n . SoftC ard  
turns you r Apple in to  tw o  computers. 
A Z -80  and a 6 5 0 2 . By adding a Z -80 
m ic ro p ro c e s s o r and C P /M  to  y o u r 
Apple, SoftCard tu rns  your Apple into 
a C P /M  based m ach ine .T ha t means 
you can access the  single largest body 
o f m ic ro co m p u te r so ftw a re  in ex is t­
ence. Two com puters in one. And. the 
advantages o f both.
P lu g  and  go . The S o ftC a rd  system  
starts w ith  a Z -80 based c ircu it card. 
Just plug it in to any slot (except 0 ) o f 
your Apple. No modifications required. 
SoftCard supports m ost o f you r Apple 
peripherals, and. in 6502-m ode, your 
Apple is still your Apple.

C P /M  fo r  you r Apple. You get CP/M  
on disk w ith  the SoftCard package. It's 
a pow erfu l and simple-to-use operating 
system . It supports  m ore  so ftw are  
than any other microcomputer operat­
ing system. And that's the key to  the 
versatility  o f the SoftCard/Apple.

B A S IC  in c lu d e d . A  p o w e rfu l too l, 
BASIC-80 is included in the SoftCard 
package. Running under C P/M , ANSI 
S ta n d a rd  B A S IC -8 0  is th e  m o s t 
p o w e r fu l m ic ro c o m p u te r  B A S IC  
available. It includes extensive disk I/O  
s ta tem en ts , e r ro r  tra p p in g , in te g e r 
variables. 16-digit precision, exten­
sive EDIT comm ands and string func­
tions, high and low-res Apple graphics, 
PRINT USING, C H A IN  and C O M ­
M O N , p lus  m any  a d d it io n a l c o m ­
m ands. A nd , it's  a BASIC you  can 
c o m p ile  w ith  M ic ro s o f t 's  B AS IC  
Compiler.
M o re  languages. W ith  SoftCard and 
C P/M , you can add M icrosoft's ANSI 
Standard COBOL, and FORTRAN, or

Basic C o m p ile r and A ssem b ly  L a n ­
guage Development System. All, more 
pow erfu l too ls fo r you r Apple.
See ing  is  be lieving. See the SoftCard 
in operation at you r M icrosoft o r Apple 
dealer. W e th ink  you 'll agree th a t the 
S o ftC a rd  tu rn s  y o u r A pp le  in to  the  
w o r ld 's  m o s t v e rs a t ile  p e rs o n a l 
com puter.
C om p le te  in fo rm a tio n ?  It's a t you r 
dealer's now. Or, w e 'll send it to  you 
and include a dealer list. W rite  us. Call 
us.

SoftCard is a tradem ark o f M icrosoft. Apple II and 
App le  II Plus are  registered tradem arks o f Apple 
Computer. Z -80  is a registered tradem ark o f Zilog, 
Inc. C P /M  is  a re g is te re d  tra d e m a rk  o f D ig ita l 
Research. Inc.

CONSUMERS PRODUCTS I
MICROSOFT Inc.

10700 Northup Way •  Bellevue, WA 98004



THE CHIEFTAIN ™ 5 V4-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-times faster than floppy disk systems.

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

CHIEFTAIN 9 5 W 4
4-m egabyte, 5'/4-inch W inchester w ith  
a 360-k floppy d isk d rive  (p ic tured).

CHIEFTAIN 95X W 4
4-m egabyte, 5 'A -inch W inchester w ith  
a 750-k octo -dens ity  floppy d isk  drive.

□
□

CHIEFTAIN 9 8 W 1 5
15-megabyte, 5 '4 -inch  W inchester w ith  
a 1-megabyte 8 -inch  floppy d isk  drive.

CHIEFTAIN 9 W 1 5 T 2 0
15-megabyte, 5 '/v in c h  W inchester w ith  
a 20 -megabyte tape streamer.

•  2-MHZ OPERATION

All Chieftains operate at 2-MHz, regardless 
of disk storage type or operating system 
used. Compare this to other hard disk 
systems, 110 matter how  much they cost!

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

•  RUNS UNDER DOS OR O S-9
no matter which Chieftain you select . . . 
5'A- or 8-inch floppy, or 5'A- or 8-inch

Winchester with tape or floppy back-up . . . 
they a ll run under DOS or OS-9 with 
no need to modify hardware or 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, with a 
single DMA interface board!

•  SMOKE SIGNAL'S HERITAGE OF 
EXCELLENCE

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

20-M eg ab yte  Tape S tream er Back-Up Option

Available with all Chieftain hard 
disk configurations. This 
cartridge tape capability 
provides full 20-megabyte 
disk back-up in less than five 
m inutes with ju s t one 
command, o r copy com ­
mand for individual file 
transfers. Transfers data 
tape-to-disk or disk-to- 
tape. Floppy back-up is 
also available in a variety 
o f configurations.

W rite  or call today for deta ils  (includ ing  the  low prices) 
on the  C h iefta in  S e r ie s .. .  and on dealership opportunities

r
N am e.

SMOKE SIGN AL B R O A D C A S T IN G ®
31336 VIA COLINAS 
WESTLAKE VILLAGE, CA 91362 
TEL (213) 889-9340

Company

Address__

City______ . State_ .Z ip

Telephone I



Organization a problem?
Look what Sensible Software is doing for you...

H ere is a  fast an d  friendly utility to organize the files o n  your 
diskettes using D ISK O R G A N IZ ER . You can  ord er the files on 

a  diskette not only alphabetically, but in an y  order you want, 
T ITL ES ca n  b e  entered , describing a  file o r g rou p  of files on 

th e diskette. T h e se  T IT L E S m ay b e  entered in normal, in­
verse, flashing, and low er c a se  letters. All work is d o n e o n  a 
RA M  version of the Directory; so  if you d ecid e the changes 

you m ad e a re  not correct, you ca n  simply abort the process 
an d  keep  the old catalog. S in ce  DISK O RG A N IZ ER works 
o n  a  RA M  version of the Directory, disk acce ss  is kept to a 

minimum; hence, DISK O RG A N IZER is extrem ely fast.
T h e  following functions are  also included:

• DYNAMIC DISPLAY of all file names in the Directory.
• RENAMING the "HELLO" program.

• A SIMULATED CATALOG to show the modified Directory 
before it is written to the Diskette.

• ALPHABETIZING the file names.
• UNDELETING deleted files.
• PURGING deleted files.
• RENAMING files (with the same character input options as 

TITLING.
• LOCKING and UNLOCKING (some or all) files.
• DELETING files.
• DELETING D O S for increased data storage.
• A powerful SMART KEY to automatically locate the next valid 

file name lor any specified operation.
DISK O R G A N IZ E R . . .  A pple II o r  A pple II Plus with 
4 8 K  and o n e o r  m ore Disk Drives. . $30.00

Is inter-disk travel and 
intra-disk file manipulation 

causing difficulties? 
Then SUPER DISK COPY is for YOU!

S u p er Disk C o p y  is m uch m ore than just another copy 
program . It's practically a  'mini-DOS' in  itself. Su p er Disk 

C o p y  is com pletely m enu driven an d  works with D O S  3 .1 , 
3 .2 ,  an d  3 .3 .  Files m ay ev en  b e  transferred from o n e  D O S to 

another (exam ple: C O S  3 .3  to D O S  3 .2 ). Su p er Disk C op y 
m akes th e conversion to D O S  3 .3  less painful. After seeing 

S u p e r Disk C o p y , you will a g re e  it is the best co p y  program  
o n  th e market! A m ong the m any features are:

• Wildcards may be entered anytime a file is used. They allow both 
automatic or user verification of the file handling. (Example: to 
copy file names that start with 'Apple, you would enter 'Apple = ') .

• CO PY single files (Applesoft, Integer, Text, Binary, Relocatable).
• CO PY DOS.
• C O P Y  ENTIRE DISK. Super Disk Copy uses a  unique technique 

for fast copying.
• A BRUTE FO RC E CO PY made for Pascal, FORTRAN, and CP/M 

diskettes.
An optional rearrangement ol files so that they occupy 
contiguous sectors for improved access time.
• UNDELETE deleted files.
• A PLOT of disk usage.
• FIX file sizes. Make sure your valuable files are protected 

and unused sectors a re  available.
• DELETE DOS. Frees up extra space on your diskettes.
• ALPHABETIZE file names in directory.
• REPLACE illegal characters in file names.

• Optional TNIT of copy diskette.
LOCK or UNLOCK files and much, M UCH m ore..

SU P E R  DISK C O P Y  w as o n e  of only two p rogram s to 
rece iv e a  rating of 1 0 0  in P R IC E /U SE FU L N E SS RA TIO  in 
TH E B O O K  O F  A P PL E C O M P U T E R  SO F T W A R E  1982 . 
T hey  said 'T h is is a  definite M U ST  H AVE utility package."

4 8 K  an d  D ISK II required. $30.00 
For a complete catalog send $1.00, refundable with your first purchase.

If you have a large software 
collection and have problems locating 
specific programs or you need to 
be reminded of what they do...then 
you need MULTI-DISK CATALOG
Multi-Disk C atalog is designed specifically for keeping track of 
the contents of the A PPLE diskette library. T h e  resulting 
m aster catalog  ca n  b e  sorted, searched, and printed. Multi- 
Disk C atalog is entirely menu driven, easy  to use, an d  very 
fast. S o m e of the unique features included are:
• Works with 13 and 16-sector formated diskettes (D O S 3 .1 , 3 .2 , 

and 3.3). Diskettes from either type D O S can  b e  added to the same 
data-base used.

• You assign the volume identification number (range 1 to 999); 
there is no need to INIT each of your disks with a  unique volume 
number.

• A 2  letter classification code can be added to each file name. The 
classifications are retained when the disk volume is updated.

• Multi-key sorting. Up to 3  keys may be selected for sorting the file 
names. The sort keys include disk number, file name, classification, 
file type, and file size.

• Multi-Disk Catalog is written entirely in machine language, so  it is 
very fast.

• A powerful search mask can be used to find a  file name or groups 
of file names.

• Multi-Disk Catalog supports special printer interfaces.
• Both sides of a  diskette may b e  entered under the same disk 

number.
• Titles may b e  entered for each diskette and much more!

"T h ere is n o  d ou bt about it, this is  th e best and most 
versatile m aster catalog program  available '— TH E B O O K  O F  
A PPLE C O M P U T E R  SO F T W A R E  1 9 8 2 .

4 8 K  an d  o n e Disk D rive requ ired . . .  $25.00

Sensible Softw are
6619 Perham Dnve Dept. M O  •  Vfest Bloomheld, M ichigan 48033  •  (313) 399-8877 

Visa and MasterCard welcome, please add $  1.25 postage and handling per diskette.
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Votrax Interface for SYM John vaiente
Easily interface this speech synthesizer to your system ’s VIA

I/O ENHANCEMENTS
6 AIM User Device A rb ite r................................................... Joel Swank

Expand the A IM 's input and output ports

-f General Purpose Tape I/O for OSI Jerry D. Boucher
1 1 Flexible cassette LOAD and SAVE functions are provided

■ifi A Real Tape Operating System ..................................Dale De Priest
'  ^  Get the most out of Commodore’s reliable system

p - j COPCOP Single Drive Copier................................... Peter Kieijnjan
1 Copy OSI diskettes quickly and easily

HARDWARE

27
o n  6508 — A New 6502 C onfigura tion .............................. Ralph Tenny

* Package includes processor, I/O, RAM and other features

q c  Time of Day the Easy W ay....................................... Martin De George
processor-independent real time with the addition of one chip

o q  Programmable Reverse Video for the C1P Charles L. Stanford
Add this handy feature to your C1P w ith programming and circuitry

6809
a  c  Structured Programming in BASIC09 Brian Capouch

Combine the benefits of structured programming and user interaction

c - j  Extensions to the C-Bug Monitor Ralph Tenny
1 Debugging functions are added to this M.L. monitor for the color computer

Multiprecision Addition—A Comparison o f 6809 and 6502 
57 Programming.................................Gregory Walker and Tom Whiteside

Addition routines demonstrate 6809’s programming advantages

c - |  FLEX: An Operating System for the 6809 Dale Puckett
^  * FLEX’s history, features, and applications are discussed

BASIC AIDS
o q  7SEG: PET Giant Character Set John Girard

Alpha-numeric characters on seven-segment display

07  Applesoft Variable Dump........................................Philippe Francois
®  1 This debugging utility provides a dump of current variable array values

n o  Integer Cross-Reference U tilities ................................Lee Reynolds
Generate a complete cross-reference table for Apple Integer BASIC programs
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Boston M inneapolis H ouston San Francisco

The Most Spectacular Extravaganza Ever... 
For Apple Users

A t Apple fest '8 2  hundreds o f m anufacturers, 
d istributors and dealers w ill showcase the  entire  
spectrum  o f A pp le -com patib le  p roducts  including 
computers, com ponents, peripherals, p lug -in  cards, 
publications, g ifts, magazines, services, accessories 
and so ftw a re  fo r home, office and  school.
Hands-on centers and m ultim edia  presentations w ill 
dem onstrate  th e  new est app lica tions fo r  business, 
education  and enterta inm ent.
Seminars and w orkshops, conducted  b y  th e  w o rld 's  
leading A pp le  authorities, w ill deta il n e w  uses to  
make y o u r A pp le  m ore enjoyable and  m ore useful 
th a n  y o u  ever imagined.
You'll m eet thousands o f o the r A p p le  ow ners  and  find  
the  n ew est o f  every th ing  fo r y o u r A pp le  u nder one 
ro o f . . .  and  fo r  sale a t super sh o w  prices.
So if y o u  use an A p p le . . .  o r are th in k in g  a bou t 
buy ing  one, y o u  w o n 't  w a n t to  miss a m inute  o f 
App le fest '82.
Ticket & H o te l Information
Send your check and a note indicating the specific show you wish 
to attend. Tickets and hotel information will be mailed back to 
you. Tickets can also be purchased at the show. Make all checks 
payable to Northeast Expositions Inc. 824 Boylston Street, 
Chestnut Hill, Mass. 02167 Tel: 617 739 2000.
Exh ib ito r Information
For specific exhibitor information on one or all o f the Applefest '82  
shows call Northeast Expositions at the telephone number above.

A p plefes t/B oston
Fri-Sun M ay  14-16,1982 
Hynes A u d ito riu m  
Show  Hours: 11AM to  6 PM D aily 
Adm ission: $ 6  p e r day o r  Si 0  fo r 2  days,
Si 5 fo r 3  days

A p p le fes t/M in n eap o lis
Thurs-Sun Sept 16-19,1982 
M innesota  A u d ito riu m  and C onven tion  Hall 
Show  Hours: 11 A M  to  6  PM D aily 
Adm ission: $5 p e r day o r  $ 8  fo r 2  days,
S12 fo r 3 days, $ 15 fo r 4  days

A p p le fes t/H o u s to n
Fri-Sun N o v  19-21,1982
A lb e rt Thomas C onven tion  C enter
Show  Hours: 1PM to  10PM D aily
Adm ission: $5 p e r day o r $ 8  fo r  2  days, $12 fo r 3  days

A p p le fes t/S an  Francisco
Fri-Sun Dec 3 -5 ,19 8 2
M oscone C enter
Show  Hours: 1 PM to  10PM D aily
Adm ission: $5 p e r day o r  $ 8  fo r 2 days, S12 fo r 3  days

A p p le fe s t is p ro d u c e d  b y  N o r th e a s t E xp o s itio n s  Inc. a n d  is sa nc tio n e d  
b y  A p p le  C o m p u te r Inc. and  The B oston  C o m p u te r  Society.

'Apple and Applefest are registered trade and service marks of Apple 
Computer Inc.
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T h is  m o n th 's  c o v e r  la u n c h e s  M IC R O  
in to  sp rin g  w ith  c o lo r fu l tu lip s . A 
m ic r o c o m p u te r  co u ld  b e  u sed  to  p lan  
g ard en  p la n tin g . G iv e n  th e  c h a ra c te r ­
is t ic s  o f  th e  p la n ts  —  th e ir  g row in g  
se a so n s , s ta tu r e , flo w er c o lo r , e t c .  — 
th e  p rog ram  w ou ld  a ss is t  in  p la n tin g  
fo r  b e s t  b a la n ce .

T h e  'sp r in g ' th e m e  o f  th e  c o v e r  a lso  
r e la te s  d ir e c tly  to  th e  e d ito ria l th e m e  
o f  th e  is su e  —  th e  6 8 0 9 . T h is  is  tru ly  
th e  sp rin g  o f  th e  6 8 0 9 , a s  w e ll!
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Editorial
Support the 6809 !

P ersonal com p u ters  m ak e th e  transfer 
o f  in fo rm a tio n  easier  by  rem ov in g  u n ­
n e ce ssa ry  barriers  b e tw een  m in d s. T h e  
resu lt is  m ore th a n  ju st added co n v en ­
ie n ce . A ccord in g  to  in fo rm a tio n  theory  
(and co m m o n  sen se), i f  i t  is  easier for 
p eop le  n o t to  h av e  in fo rm a tio n  th a n  to  
h av e  it ,  th ey  w o n 't  have it .  H ow  m an y 
tim e s  have you  kn o w n  th a t you could  
ob ta in  a p iece  o f in fo rm a tio n  i f  you 
w ere w illin g  to  m a k e  th e  trip  to  the 
library? C h a n ces  are you stayed  hom e 
and rem ain ed  ignorant. P ersonal co m ­
p u ters offer u s  th e  p o ssib ility  o f lives 
th a t are "b a rr ie r -fre e '' w ith  resp ect to  
in fo rm atio n .

"B a r r ie r - fr e e "  is  a term  used to 
d escrib e  b u ild in g  designs th a t d o n ’t 
lo ck  o u t th e  handicapped. N early 
everyone h a s  b een  handicapped a t one 
tim e  o r an o th er by  n o t hav ing access  to 
th e  rig h t in fo rm a tio n  a t th e  righ t tim e. 
W h a t m ay  b e  ca lled  the "p e rso n a l co m ­
p u tin g  m o v e m e n t"  gen erates su ch  in ­
ten se  e n th u sia sm  b ecau se  w e are d im ly 
aw are th a t m ak in g  th e  flo w  o f in fo rm a­
tio n  barrier-free can  offer hu m an society  
o p p o rtu n ities  for ad van cem en t greater 
th an  any  kn o w n  before  in  h isto ry .

E v en  so , th e  p ersonal com p u tin g  in ­
d ustry  has b een  resp on sib le  for creatin g  
so m e  new  b arriers as  i t  rem ov es th e  old 
on es. T h e  fa m ilia r  " T o w e r  of B a b e l"  
analogy  ap tly  d escrib es th e  p ro b lem  — 
th o se  w ho c a n 't  u se  ea ch  new  co m ­
p u ter language far o u tn u m b er th o se  
w ho can . In  th e  B ib lica l story , th e  
T o w e r o f B ab el w as a jo in t effort by  a ll 
o f h u m a n ity  to  build  a stru ctu re  that 
w ould  a tta in  th e  h eav en s. T o  prevent 
th is , G od  in flic ted  " B a b e l "  o n  h is  
p resu m p tu ou s ch ild ren  so  th a t o n ly  
sm a ll groups cou ld  solv e p roblem s in 
co m m o n  w ith  th e  aid o f th a t pow erful 
to o l, language. A s h u m an ity  s till  
s triv es  to  c re a te  th a t great to w er of 
co m m o n  understanding, i t  is  s t il l  
language, our greatest resou rce, th a t is  
our m o st im p osin g  barrier.

T h o se  o f us w h o  are p rofessionally  
involved  in  th e  grow th o f p ersonal 
com p u ters  have a re sp o n sib ility  to 
m ak e  th is  tech n olog y  as barrier-free as 
p o ssib le . B arriers  th a t h av e  b eco m e

fa m ilia r  —  b etw een  th e  Apple world 
and th e  T R S -8 0  w orld , fo r exam p le — 
are n o t  in  a n y o n e 's  lo n g -term  b e st in ­
te re s t. N or are th ey  go ing  to  b e  m ean ­
ingfu l m u ch  longer. Radio S h a c k  has 
an n ou n ced  th e  M o d el 16 , w h ich  w ill 
in corp o rate  th e  6 8 0 0 0 , th e  sa m e  chip 
ru m o red  to  b e  p art o f  th e  n ex t- 
g en era tio n  A pple. B u t ev en  w h en  sys­
te m s u se  th e  sam e C P U , i t  ca n  b e  e x ­
tre m e ly  d ifficu lt to  a lte r  code w ritten  
for o n e  con fig u ratio n  to  ru n  o n  another 
u n less  sy te m  tra n sp o rta b ility  has been 
a m a jo r  design co n sid era tio n  from  the 
start.

T h e re  is  a m icro p ro cesso r availab le  
n o w  th a t can  p lay  a  s ig n ifica n t ro le  in 
rem ov in g  barriers  b e tw een  system s. 
T h e  6 8 0 9  m icro p ro cesso r, designed at 
M o to ro la , rem ov es o b sta c les  to  tran s­
p o rta b ility  th a t th e  6 5 0 2 , fo r a ll its  v ir­
tu es , created . H ardw are con sid eratio n s 
requ ired  a fixed  page zero  lo ca tio n  in  
th e  6 5 0 2 , m ak in g  i t  very d ifficu lt to 
a lte r  6 5 0 2  so ftw are  w ritte n  fo r a 
sp e c ific  sy s te m  to  ru n  o n  a n o th e r 6 5 0 2  
con fig u ratio n . T h e  6 8 0 9 ’s D ire c t Page 
R eg ister, h ow ev er, p erm its  th e  so ft­
w are it s e lf  to  e sta b lish  page zero  in  th e  
p ro cess  o f  ad apting to  sp e c ific  system  
co n fig u ra tio n s . T h e  re su lt: p o sitio n - 
ind ep en d en t code.

O n e  o f  M IC R O 'S  p rim ary  con cern s 
is  to  p ro m o te  th e  rem ov al of b arriers to 
softw are transportability . W e are pleased, 
therefo re , to  fea tu re  th e  6 8 0 9  processor 
in  th is  issu e , w h ich  in clu d es a d iscu s­
sio n  o f  th e  6 8 0 9  v is -a -v is  th e  6 5 0 2  by 
M ss rs . W a lk e r  and  W h ite s id e  of 
M o to ro la .

I w ou ld  lik e  to  co n clu d e  by  taking 
th is  o p p o rtu n ity  to  in tro d u ce  m y se lf to 
th e  read ers o f  M IC R O . A s Senior 
E d itor, I hop e to  help  M IC R O  becom e 
a n  ev en  m o re  e ffectiv e  in fo rm atio n  in ­
terch an g e b e tw een  seriou s com puter- 
is ts . If y o u  have any co m m en ts  or 
ideas, w rite  or c a ll  m e  a t  M IC R O . O r 
rea ch  m e  a t  7 1 5 3 5 ,2 3 1  o n  th e  C om pu­
Serve n etw ork .

L o - a C & ic C

No. 4 7 -A p r il 1982 MICRO -  The 6502/6809 Journal 5



AIM User Device Arbiter
by Joe l Swank

Expand the A IM ’s user input and 
output ports up to  83 devices  
each  w ith the User Device  
Arbiter.

A IM  U ser Device A rb iter
requires:
AIM-65

O n e o f  A IM 's  stro n gest featu res is the 
u ser I / O  p ort, sy s te m  d ev ice  " U " .  
W ith  th is  u ser h o o k  y o u  ca n  in terfa ce  a 
w ide v ariety  o f d ev ices to  th e  A IM  and 
th ey  w ill w ork w ith  a ll A IM  firm w are. 
U n fo rtu n a te ly  o n ly  o n e  in p u t and one 
o u tp u t d ev ice  ca n  b e  av ailab le  at a 
t im e . S in ce  I u se  sev eral d ev ices on the 
u ser port, rem em b erin g  th e  device 
driver addresses and m an u ally  changing 
th e  u ser v ecto rs  w as in co n v e n ie n t. T o  
re liev e  th is  p ro b lem , I  w ro te  th e  U ser 
D e v ice  A rb iter (U D A ).

U D A  separates th e  A IM  user port in ­
to  as m an y as 8 3  sub-devices. E ach sub­
device is  rep resented  by  a o n e-ch aracter 
code. W h en  I  sp ecify  " U ”  in  response 
to  th e  IN  =  o r O U T  =  prom p t, th e  U D A  
receiv es con tro l and d isplays th e  prom pt 
D E V IC E  = .  If I e n te r  th e  on e-ch aracter 
su b-d eivce code, th e  open ro u tin e  for 
th a t d ev ice  is  th e n  execu ted . A ny su b ­
seq u ent c a lls  to  th e  u ser p ort are sen t to 
th e  d ev ice  d river throu gh  th e  secondary 
u ser v ecto r in  th e  U D A .

U D A  is  a s im p le , tab le-d riv en  rou­
tin e . T h e re  are tw o  lo g ica lly  id en tica l 
ro u tin es , o n e  for in p u t and one for o u t­
p u t. T h e  A rbiter ro u tin es  are o n ly  ex­
ecu ted  w hen  they  are en tered  w ith  th e  
carry flag clear (open call). T h e  response 
to  th e  D E V IC E  =  prom pt is  used as a 
sea rch  argum en t for th e  d ev ice  tab le, 
w h ich  is  a lis t  of d ev ice  cod es and 
d ev ice  d river ro u tin e  addresses. T h e  
driver ro u tin e s  are th e  sa m e  ro u tin es 
w h o se addresses w ould n o rm ally  be 
stored  in  th e  user v ecto rs . T h e  tab les  
m u st be term in ated  w ith  a zero . If a 
d ev ice  code is  n o t found in  th e  tab le, 
th e  error m essage U N K N O W N  D EV IC E 
is  d isplayed and th e  D E V IC E  =  prom pt 
re-issu ed . W h en  th e  device cod e is

3000

80

SO
80

A0 03 
89 E8 SO 
99 OS 01

0 F?
4C A1 E l3008

300E
80QE

800E

800E 80 22

8020
8021
8022

S028
8028
802E
8031

20 AF 
AO 00 
BE D1 
F0 18 
09 D1

Fc £ 0 5
C8
08
DO FI

80
89
8D
18

UDA THE AIM USER DEUICE ARBITER

FUNCTION:
TO SELECT AMONG MULTIPLE DEUICES FOP 
I/O U lfl THE AIM USER PORT,

RIM USER Ulfl ADDRESSES

IJDRB
UDDRB
UPCR
UIFR
UIER

=*A0f.i0
=*A 002
=JflOOC
=*R00D
=*R00E

; AIM SUBROUTINES

TTYTST =*ES42 
BLANK =*ES3E 
OUTPUT =*E9?fl 
EQUAL =*E7D8 
REDOUT =*E9?3 
CRIOW =*EA13 
COMIN =*EIR1

IJIN =*103

; OUTSIDE ADDRESSES

UICIN =*862F 
UICOT =*8648 
DISK IN =*93C-3 
DISKOT =*937A 
BUFF IN =*S896 
BUFFOT =*8841

.TEST FOR TTY MODE 
:SEND SPACE TO D/P 
;ACCUM TO D'P 

TO THE D/P 
;READ KBD WITH ECHO 
:CR LF TO D/P 
;AIM RE-ENTRY

:AIM USER I/O UECTORS

:UIC-20 I 'O

;DISK I/O DRIUERS

;BUFFER MANAGER I/O DRIUERS

*=*S000

ROUTINE TO INITIALISE THE USER I/O UECTORS

INITAL LDY #3 
INILUP LDR UECS>Y 

STA IJIN. Y 
DEY
BPL INILUP 
-IMP COMIN

RRBITER'ROUffNES

ENTRY FOR USER INPUT

; INIT USER I/O UECTORS

8032 6C

USER I BCS JMPIN

80 GETI JSR
LDY

GETDEU
♦*0

80 UDILUP LDX
BEG!

DTABI.Y
NODEUl

80 CMP 
BEG 
I NY 
I NY 
I NY 
BNE

DTABI»Y 
MOUADI

UDILUP

80
MOUADI

Lndva DTABI.-Y
81 STA IUEC
SO LDA DTABI+1jY
81 STA

CLC
IUEC+1

SI JMPIN JMP <IUEC)

;ALREADY OPEH

; INPUT DESIRED DEUICE _ 
PREPARE TO SEARCH TABLE 

;END OF TABLE?
;YES- ERROR 
;MATCH?
;YES; DISPATCH IT 

; NOj BUMP TO NEXT 

;TRY AGAIN

;FOUND -  BUMP TO ADDRESS 
;MOUE ADDRESS TO UECTOR

;EXECUTE DEUICE DRIUER
(Continued)
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DOS FOR AIM-65; *■49900 
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 - RAM File to  Disc
•  LOAD - Disc File to  Ram
•  LIST - Prints Disc File Names
•  ERASE - Elim inate a File
•  UNERASE - File Recovery
•  RENAME - Rename a File

•  COPY - Copy 1 File
•  TRANSFER - Copy Complete Disc

•  KOMPRESS - Optimizes Disc Space

AND MORE!

IT 'S  EASY AN D  FUN TO USE!

BYTE MI CROSYSTEMS
C O R P O R A T I O N  

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

*  BYTE-DOS OPERATES W ITH THE A IM -65 MONITOR, 
BASIC, ASSEMBLER, EDITOR, PL/65 AN D  FORTH. 
ACCESS IS THROUGH PROGRAM I/O  AN D  F1-F3 KEYS. 
BYTE-DOS SUPPORTS ONE OR TWO 5% " OR 8 "
F LOPPYSI

•  BYTE-DOS $499 SYSTEM INCLUDES DISC CON­
TROLLER CARD, TEAC FD-50A DISC D R IV E  (153K  
FORMATTED BYTES), BYTE-DOS SOFTWARE SYSTEM, 
CABLES, CONNECTORS, MANUALS. COMPLETE! JUST 
PLUG IT  TOGETHER A N D  USE!

A IM -65 is a tradem ark o f  R o ck w ell In tern ation al

SEND ME THE FULL STORY!

Name__________________________________

Company______________________________

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

C ity_______________State______Z ip ______

□  home
Telephone--------------------------------- □  work

□  I own an A IM -65.

□  I'm th ink ing  o f buying an AIM-65.

□  Send fu ll BYTE-DOS Data.
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found in  th e  ta b le , th e  su cceed in g  tw o 
b y te s  are m oved to  th e  second ary  u ser 
v ecto rs . S u b seq u en t ca lls  to  th e  device 
" U "  v e cto rs  w ith  carry  flag se t ( I/O  
ca ll) are d irected  throu gh th ese  seco n ­
dary v ecto rs .

M y  d ev ice  tab les  co n ta in  th ree  in ­
p u t d ev ices  and four outp u t d ev ices . In ­
cluded  in  th e  assem b ly  is  th e  d river for 
m y  B A SE  2  p rin ter. T h e  drivers for m y 
d isk , buffer m anager, and V IC -2 0  
p aralle l l in k , are lo ca ted  elsew here. 
D ev ices  can  easily  b e  added by in se r t­
ing th e ir  d ev ice  codes and d river rou­
tin e  addresses in  th e  ta b les . T o  avoid 
se le c tin g  th e  w rong d ev ice , have each  
open ro u tin e  d isplay a  m essag e  th a t 
id en tifies  w h ich  device w as selected .

Inclu ded  a t th e  beginn ing  o f  U D A  is 
a ro u tin e  th a t in itia liz e s  th e  user I /O  
v ecto rs  w ith  th e  addresses o f th e  arb iter 
ro u tin e s . E x e cu te  th is  ro u tin e  only  
o n ce  a fter U D A  is  loaded. U D A  has no 
e ffect o n  A IM 's  re s tr ic tio n  o f having 
o n ly  one in p u t and o n e  o u tp u t device 
open a t a tim e.

T h e  a u th o r m a y  b e  c o n ta c te d  a t  2 5 7 3 0  
B e a ch  D r .,  R o ck a w a y , O R  9 7 1 3 6 .

COLOR VIDEO MONITORS

•  CO M PO SITE V ID E O  IN PU T, NTSC:

TC-700 1 3 "  c o lo r  m on ito r/T V  re ce ive r, 

sw itchable, $349.00. TC-900 1 9 " monitor/TV 

receiver, $449.00.

•  SONY TV to  video m onitor conversion kit, 

MCK-100; opto-iso lator input $99.00.

.  R G B  V ID E O  M O N IT O R S : A n a lo g  o r  

T T L  d r iv e , 3 8 0  x  3 5 0  re s o lu t io n .

1 3 "  C R M -1 3  S 4 8 5 .0 0  

1 9 ”  C R M -1 9  $ 5 7 5 .0 0  

1 5 ”  T r in i t r o n ,  3  m o d e s , R G B , c o m p o s ­

ite  v id e o , T V .  S I 0 9 5 .0 0 , C M  15  R G B .

•  R G B  c o n v e r te r  b o a rd  f o r  A p p le  1 1 , 

p ro v id e s  R G B  v id e o  a n d  s y n c ; m o d . 

V C B -A 2 . $ 1 7 9 .0 0 .

•  S o n y  T V  to  R G B  a n d  c o m p o s ite  v id e o  

m o n ito r  c o n v e rs io n  k i t ,  R G B -1 0 0 : 

$ 2 9 5 .0 0  (a va ila b le  J a n u a ry  1 9 8 2 ) .

F o r a d d itio n a l in fo rm a tio n , con tac t:

'1 /ic U a  7 K < v i6 e tc * ta . *1h c .
P.O. Box 339 

W arrington, PA 18976 
(215 ) 343-3000

D E A L E R  IN Q U IR IE S  IN V IT E D

S035 20 C3 80 NODEUl JSR DIUERR ; ERROR MSG
8038 4C 10 80 JMP GETI ; RETRY

803B ; ENTRY FOR USER OUTPUT

S03B B0 22 USERO BCS JMPOT ; ALREADY OPEN

8030 20 AF 80 GETO JSR GETDEU ; INPUT DESIRED DEUICE
8040 AO 00 LDY #0 ; PREPARE TO SEARCH TABLE
8042 BE DB 80 UDOLIIP LDX DTABO.Y ; END OF TABLE?
8045 FO IB BEG! N0DEU0 ; YES- ERROR
8047 09 DB 80 CMP DTABO.Y ; MATCH?
8 04A F0 05 BE0 M0URD0 ;YES, DISPATCH IT
804C C8 I  NY
804D C8 I  NY ;NO, BUMP TO NEXT
804E C8 I NY
804F DO FI BNE UDOLUP ;TRY AGAIN

8051 C8 MOUADO INY ; FOUND -  BUMP TO ADDRESS
8052 B9 DB LDA DTABO.Y ; M0UE ADDRESS TO UECTOR
8055 8D 14 ! l STA OUEC
8 OSS B9 DC 80 LDA DTABO+l.Y
805B 8D 15 81 STA OUEC+1
805E 18 CLC

805F 6C 14 81 JMPOT JMP (OUEC) ; EXECUTE DEUICE DRIUER

8062 20 C3 80 NODEUO JSR DIUERR ; ERROR MSG
8065 4C 3D 80 JMP GETO ; RETPY

8068 ; BASE 2 INTERFACE FOR THE RIM 65
S068 ; USES THE B PORT OF THE USER 6522 U lfl

8068 ; ENTRY TO USE THE BASE 2 THROUGH THE
S068 ; RIM USER OUTPUT UECTOR.

8068 B0 33 BASEOT BCS UBAS ; BRANCH ON OUTPUT CALL
8 06A A0 OF LDY #BASMSG-LITS;DISPLAY 'BASE-2'
806C 20 C5 80 JSR PMSG

806F ; SUBROUTINE TO IN IT IALIZE  THE UIA
806F A9 FF BASINT LDA #*FF ; ALL BITS OUTPUT
S071 8D 02 A0 STA IJDDRB
S074 AD OC A0 LDA UPCR
8077 29 OF AND #*0F
8079 09 A0 ORA #*A0 ; SET AUTO PULSE MODE
807B 8D OC A0 STA UPCR
807E A9 00 LDA #0 ; SEND A NULL TO GET THINGS

8080 8D 00 A0 STA UDRB STARTED
8083 A2 00 LDX #0
8085 BD 03 81 BASLUP LDA INITS.X ; LOOP TO SEND
8088 F0 06 BEQ CKTERM ; PARMS TO BASE2
SOSA 20 A2 80 JSR BfiSOUT
808D E8 I  NX
808E DO F5 BNE BASLUP
8090 20 42 E8 CKTERM JSR TTYTST ; TTY MODE?
8093 F0 04 BEQ DIS ; YES
8095 A9 37 LDA #55 ; HO, ENABLE AUTO LF
8097 DO 09 BNE BASOUT
8099 A9 38 DIS LDA #56 ; DISABLE AUTO LF
809B DO 05 BNE BASOUT

809D ; CHARACTER FROM USEF OUTPUT COMES HERE

809D 68 UBAS PLA
309E C9 FF CMP #*FF ; IGNORE AIM NULL CODES
80A0 FO 00 BEQ BRET

8 0fl2 ; SUBROUTINE TO SEND 1 CHARACTER TO THE BASE2

80R2 43 BASOUT PHA
80R3 AD 0D A0 BOTLUP LDA UIFR ; GET UIA STATUS
80R6 29 10 AND #*10 ; IS  PRINTER READY?
80R8 F0 F9 BEQ BOTLUP ; NO. WAIT
SOAR 68 PLA
8 ORB 80 00 A0 STA UDRB ; YES, SEND CHARACTER
8 ORE 60 BRET RTS
8 OAF ; GETDEU ; INPUT DEUICE CODE FROM CONSOLE

8 OAF 20 13 EA GETDEU JSR CRLOW ; NEW LINE
80B2 A0 08 LDY #DEUMSG-LITS;PROMPT 'DEUICE='
80B4 20 C5 80 JSR PMSG
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SOB? 20 D3 E? 
8 OB A 20 73 E9 
SOBD 48

JSR EQUAL 
JSR REDOUT 
PHR

; GET REPLY

80BE 20 3E E8 
8001 68 
8002 60

JSR BLANK
PLA
RTS

;SEND SPRCE

8003

8003 RO 00

8005

8005 
8008 
8 OCR 
80CD 
80CE 
80D0

B9 EC 80 
FO 06 
20 ?R E9 
08
DO F5 
60

; DIUERR : DISPLAY ERROR MESSAGE 

DIUERR LDY #ER.P.MSG-LITS 

; PMSG ! MESSAGE WRITER 

PMSG LDR LITS,Y 
BEQ PDIJN 
JSR OUTPUT 
I  NY
BNE PMSG 

PDUN RTS

GET A CHAR 
QUIT ON NULL 
SEND IT

80D1

80D1

80D1
80D1
80D2
80D4
80D5

lo D 8
80DR

80DB

80DB 
80DB 
80DC 
8 ODE 
80DF 
80E1 
80E2 
80E4 
80E5 
80E7

80E8

80E8
80ER

80EC

80EC
80EC
80F4
80F6
80FB
80FD

80FE
80FE
80FE

8103
8104
8105
8106 
810? 
8108
8109 
81 OR 
81 OB 
8100 
81OD 
81OE 
810F
8110 
8111

8112
8112

1U24

DATA TRBLES

TABLE OF INPUT DEUICES

44
03 93 
56
2F 86 
42
96 88 00

44
7A 93 
56
48 86 
42
41 88 
50 
68 80 
00

OE 80 
3B 80

55 4E 
44 45 
00
42 41 
00

IB
32
IB
54
58
IB
39
04
IB
3A
IB
62
12
IB00

0 0  00 0 0  00

DTflBI = *
•BYT 'D ' 
.WOR DISKIN 
, BYT 'U '
,WOR UICIN 
.BYT 'B ' 
.WOR BUFF IN 
.BYT 0

TABLE OF OUTPUT DEUICES

DTABO =*
,BYT -D- 
.WOR DISKOT 
.BYT 'U '
, WOR UICOT 
.BYT 'B '
.WOR BUFFOT 
•BYT 'P '
.WOR BASEOT 
• BYT 0

USER I/O  UECTOR INITS

UECS .WOR USERI 
.WOR USERO

; MESSAGE TABLE 

LITS = *
ERRMSG .BYT 'UNKNOWN '  
DEUMSG .BYT 'DEUICE',0

BASMSG .BYT 'BASE 2 ' , 0

TABLE OF IN IT  PARMS FOR BASE2 
96 CPL, 8 LP I, 88 LPP,
AUTO FF 4 LINES UP

INITS .BYT 2 7 ,5 0 ,2 7 .8 4 ,8 8 ,2 7 ,5 7 ,4

.BYT 2 7 ,5 8 ,2 7 ,9 8 ,1 8 ,2 7 ,0

IUEC
OUEC

SECONDARY USER I/O  UECTORS 
MUST BE IN RAM

• WOR 0
• WOR 0

JMCftO

HDE
Software?
YOU BET!

D A T A  F O R E M A N  -  a general 

purpose data entry and 

retrieval system.

C H E C K IN G  A C C O U N T  

M A N A G E M E N T -  

use at home or in 

your small business.

PR O JEC T S C H E D U L IN G  -  

now, the long renowned 

P E R T  and CPM method 

o f project management.

A V A IL A B L E  FOR  

H D E  D IS K  SY STEM S

C O N T A C T  -

EVSTQNE
D A T A  

C O N S U L T A N T S . IN C .

CUSTOMER SERVICE 
P.O. BOX 606 
YORK, PA 17405
717-848-5666
MEMBER:

York Area Chamber of Commerce 
National Federation Independent 

Businesses (N.F.I.B.)

(n
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OSI CO M PATIBLE PRODUCTS
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  S 8 5 0

P a r t ia l ly  P o p u la te d  B o a rd s  ( 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  S750
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 ta t ic  R A M  c h ip s  w h ic h  a re  M E M -3 2 K  S550
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 r y  s e g m e n t  c a n  b e  M E M -2 4 K  S450
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  fo r  u se  o f  A d d re s s  S p a c e  M E M -1 6 K  $35 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 i l l  e v e r M E M -  8 K  $25 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 , ju s t  s o ld e r  in  e x tra  s o c k e ts  M E M -  4 K  $20 0

E x tra  2 K  R A M  M e m o r y  C h ip  $24
O p t io n a l  P a ra l le l P r in te r  P o r t  -P  $12 0

O p t io n a l  C a le n d a r /C lo c k  S o f tw 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 f tw a re  m o d s  p r o v id e d  fo r  u s e  o f  6 5 2 2  V IA o n  -P T  $12 5
p r in te r ) .

E X A M P L E  U S E S :
C 4 P  & C 8 P : E x p a n s io n  t o  4 K  R A M  o f  B a s ic  w o rk s p a c e

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 r t  f o r  M O D 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  f o r  5 .7 5 K  o f  E n h a n c e d  S y s te m  M o n ito r  E P R O M S .

A ll o f  th is  o n  1 B o a rd , u s in g  o n ly  o n e  o f  y o u r  p re c io u s s lo ts  S o ftw a re  fo r  E n h a n c e d  S y s te m  
M o n ito r  c a p a b i l i t ie s  is  c o n t in u o u s ly  b e in 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 a y  u p g ra d e  t o  th e m  fo r  a n y  p r ic e  d i f fe re n t ia l p lu s a  n o m in a l 
$ 1 0  e x c h a n g e  fe e  A n o th e r  p o s s ib i l i t y  is  to  f i l l  a n y  p o r t io n  o f  th e  m e m o r y  w i th  B a s ic  
P ro g ra m s  in  E P R O M  f o r  P o w e r - o n  In s ta n t  A c t io n .  T h is  c u s to m  E P R O M  p ro g ra m m in g  
s e rv ic e  is  a v a i la b le  a t  $ 2 5  p e r  2 7 1 6  ( In c lu d e s  E P R O M ). E x tra  c o p ie s  a t  S 1 5  fo r  e a c h  
E P R O M
C 4 P -M F  &  C 8 P -D F :

M e m o r y  e x p a n s io n  to  4 8 K .
A d d  6 K  M e m o r y  a b o v e  B A S IC  (o r  s p e c ia l s o f tw a r e  r e 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  b e  a d d re s s e d  fo r  M u lt iu s e r .
( O p t io n a l ly ,  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 r t) .  

C 1 P .C 4 P  &  C 8 P  F L O P P Y  D IS C  C O N V E R S IO N S :
M e m o r y /F lo p p y  B o a rd  ( I n c lu d e s  M I4 8 P 1  R O M ) ......................................M E M  F -1 6 K  $450
C 1 P -6 0 0  B o a rd  A d a p te r  &  C a b le ................................................................................A 6 0 0 /4 8  $  50
A d d it io n a l M e m o r y /P r in te r /T im e s  ..............  ..............  (S e e  M E M  B o a rd  P r ic e s )
5 '/ . "  D r iv e /C a s e /P o w e r  S u p p ly  &  C a b le  to  M E M F  B o a r d ......................................F D 5  $ 3 9 9

IE E -4 8 8  IN T E R F A C E S  A N D  S O F T W A R E :
T h e  G e n e ra l P u rp o s e  In s t r u m e n ta t io n  B u s  (G P IB  C o n t r o l le r  in te r fa c e  is a v a ila b le  f o r  

a l l  O S I C o m p u te rs  M a c h in e  c o d e  G P IB  D r iv e rs  a re  l in k e d  to  B a s ic  to  p ro v id e  e a s y  c o n tro l 
o f  IE E E -4 8 8  in s t r u m e n ts  w h ic h  is e q u a l  to  th e  b e s t  o f  H e w le t t -P a c k a rd  C o n t r o l le r s  a n d  
f a r  s u p e r io r  t o  m o s t  o th e r s  B a s ic  C o m m a n d s  fo r  S e r ia l P o ll.  P a ra l le l P o ll.  IF C  C le a r ,  fu ll 
L o c a l/R e m o te  C o n t r o l .  R e s p o n d  to  S R O  In te r ru p ts .  S e n d  T r ig g e r ,  d o  F o rm a tte d  In p u t /  
O u tp u t .  D ir e c t  M e m o r y  In p u t /O u tp u t  a n d  M O R E  In te r fa c e  in c lu d e s  IE E E -4 8 8  R ib b o n  
C a b le /C o n n e c to r
G P IB  C o n t r o l le r  In te r fa 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  $39 5
G P IB  S o f tw a re  f o r  O S -6 5 D  (A d d  -8  f o r  8 "  o r  - 5  f o r  5 " )  .....................G P IB  4 8 8 -D  $ 70
G P IB  S o f tw a re  fo r  O S - 6 5 U ................................................................................. G P IB  4 8 8 -U  $10 0
G P IB  S o f tw a re  o n  tw o  271 6  E P R O M S  fo rR O M  b a s e d  s y s te m s  . .  G P IB  4 8 8 -R  S 100
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  10  G P IB  4 -4 8 8  ...........................................-P  $ 1 2 0
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  S 25
A d a 2 K  R A M  to  G P IB 4 -4 8 8 (S p e c ify  lo c a tio n . $ 4 ()00 -S B F F F & $D O O O -S $E F F F ava ilab le )-M  $25 
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 f tw a re ,  C lo c k .  A l l  F e a tu re s  o f  R O M T E R M S . &
s p a c e  f o r  6 K  E P R O M ............................................................................................  G P IB  6 -4 8 8 R  S395
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  t o  G P IB  6 -4 8 8 R .........................................- P  $ 1 2 0
E P R O M S :
C 1 P  R O M  w i t h  2 4 /4 8  C o l D is p la y  f o r  S e r ie s  I I .  S m a r t  T e rm in a l.  L in e  E d it in g ,  C o r re c te d
K e y b o a rd  S c re e n  C le a r  a n d  M o r e ...........................................................R O M -T E R M  II  $ 5 9 .9 5
C 1 P  R O M  w i t h  24  C o l D is p la y .  O th e r  R O M -T E R M  II  F e a tu re s . D is k  B o o t ,  a n d  R O M /
D is c  B a s ic  In te r c h a n g e ........................................................................................R O M -T E R M  $ 5 9 .9 5
C 4 P -M F /C 8 P -D F  D is k  w a rm  s ta r t ,  c h a n g e d  IR O  V e c to r  a n d  ju s t  f l ip  s w it c h  fo r  S e r ia l o r
V id e o  S y s te m  w ith  C o r r e c te d  K e y b o a r d ......................................................... 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 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 r t  T e rm in a l. 
M e m o r y  F ile s . P a ra lle l P r in te r  C o n t r o l .  C o r r e c te d  K e y b o a rd .  A l l  F e a tu re s  o f
R O M T E R M S . D is k  S u p p o r t  w i t h  W a rm  S ta r t  a n d  M o r e .............................M I4 8 P 1  $ 5 9 .9 5
E x p a n d e d  C l  M o n i t o r  w i t h  C a le n d a r /C lo c k  S o t tw a re .  H a rd  D is k  B o o t.  W a rm  S ta r t  a n d  
M u lt i - U s e r  C o n t r o l  t o r  C 2  S y s te m s ........................................................................... M IC 2 -1  S 5 9 .95

IEEE-488 C O N T R O LLER  IN TERFACE

MC68488 
G PIB Controller

Standard Bus

TH E GPIB 4-448 INTERFACE BOARD CONVERTS AN Y  OSI COMPUTER 
IN TO  A N  IEEE-488 INSTRUM ENT BUS CONTROLLER!

BENEFITS —  Provides a S ophistica ted  Instrum enta tion  C o n tro lle r at 
ve ry  lo w  co s t (o ften  saving thousands o t D ollars). The com b ina tion  o f 
IEEE-488 Instrum enta tion  C on tro lle r and H igh  C apacity  H ard  D isk file  
storage available on  OSI C om pute r system s is  available a t a fra c tio n  o f the 
cost requ ired  b y  the  nearest co m p e tito r The IEEE-488 Bus. a lso  know n as 
the  G PIB .H P-IB  o r IEC-625 is the m ost popu lar In te rna tiona l S tandard  fo r 
connecting  ins trum enta tion  systems. T h is  16-line bus is designed to  in te r­
connect and c o n tro l up  to  15 instrum ents at a time. C urren tly , ove r 2000 
d iffe re n t instrum ents are available to  w o rk  on  th is  bus. They inc lude P lo tt­
ers. D ig itizers. P rinters. G raph ic  D isp lays, Recorders and a m u ltitud e  o f 
specia lized  Test/M easurem entC on tro l Equipm ent.
EPROM -ABLE —  Can be  used w ith  a C4-P  to  create  a ded ica ted  IEEE-488 
con tro lle r.

C 2-D  M U LTIPLE USER SYSTEMS 
SAVE — 2 and 3 user T im e  Sharing  System s are  available on  the  C 2-D  

W incheste r D isk C om pute r a t a cons ide rab le  co s t savings from  C3 M u ltip le  
User System s. The 3  user C 2-D  System  can  be expanded to  inc lude  a w ord  
processing  p rin te r, 4 o th e r para lle l p rin te rs  and 3  seria l p r in te r interfaces.

COM PATABLE — The specia l C 2-D  M u lti-U se r Executive Program  is 
100% com patab le  w ith  OS-65U V I .2. The M u lti-U se r Real T im e C lock, 
M em ory P artition  C on tro l and IRQ In te rrup t M anagem ent a re  done  on  the 
M icro  In terface M em ory Board. Thus, the  CPU board  is  not m od ified  and 
rem ains in  fa c to ry  cond ition .

CONVERSIONS — The U p-G rade  o f y o u r ex is ting  C 2-D  C om pu te r to  
M u ltip le  User C on figu ra tion  is a lso  available. C all fo r  d e ta ils ____________

FLOPPY DISK UPGRADES FOR C1P, C4P &  C8P
O u r M em ory /F loppy Board provides easy c o n ve rs io n o f5 0 2 a n d  600 CPU 

C om puters to  F loppy D isk O pera tion . The MEMF B oard has a  flo p p y  disk 
in terface  w h ich  inc ludesa  data separator and the  a b ility  to  a u to m atica lly  lift 
the  d isk drive  heads — y o u r flo pp y  disk life tim e  w ill be extended m any 
tim es You w ill re ta in  the  cassette  in terface  fo r your ex is ting  softw are ; w hich  
can  easily  be converted  to  Disk.

Th is  MEMF-16K Board is  popu lated  w ith  16K RAM (50K possib le ) and 
has features o f the  MEM C M O S S ta tic  M em ory B oard w ith  an added floppy 
in terface. The lo w  pow er m em ory m eans extra  pow er supp ly  n o t required. 
ROM Basic is re ta ined even w hen B oard  is popu la ted  fo r4 8 K  D isc Basic. An 
op tiona l Paralle l P rin te r Port and Real T im e C a lenda r/C lock  is on  board.

C om plete  Ready to  Run conversion  k its  w ith  5'/«" o r  8 " D isk D rives are 
available.

M E M -5 6 K  C M O S  S T A T IC  M E M O R Y  B O A R D U L T R A -L O W  P O W E R  -  B y  u s in g  C M O S  S ta tic  
RAM  M em o ry , th e  to ta l p o w e r c o n s u m p tio n  is  a b o u t 
Vi A m p  a t  5  V o lts  w h e n  p o p u la te d  fo r4 8 K . In  (act, m ost 
o l  p o w e r is  u s e d  b y  th e  A d d re s s  L in e  B u tte rs  a n d  th e  
D a ta  T ransce ive rs .

M U L T I-U S E R  — C a n b e a d d re s s e d fo r  a n y  o f  th e  16 
m u tti-u s e r m e m o ry  p a r t it io n s . T h e  lo w  p o w e r  and 
s in g le  m e m o ry  b o a rd /p a r t it io n  s im p lify  in s ta lla t io n  
a n d  p ro v id e  a ty p ic a l S 1 4 0 0  sa v in g  fo r  a  3 -u s e r 
sys tem .

MICRO-INTERFACE  
3111 SO. VALLEY VIEW  BLVD., SUITE 1-101 

LAS VEGAS, NEVADA 89102  
Telephone: (702) 871-3263

C h e c k  w ith  y o u r  lo c a l D e a le r o r  O rd e r D irect. 
P h o n e  o rd e rs  a cce p te d .

TE R M S : C h e c k /M o n e y  O rd e r /M a s te r  C h a rg e A /IS A  
S e n t P O STPAID  O N  P R E P A ID  ORD ER S. 

F o re ig n  O rd e rs : P re p a id  on ly.
A d d  5 %  fo r  h a n d lin g /s h ip p in g .



General Purpose Tape I/O 
for OSI

by Jerry D. Boucher

This re locatab le  program  
provides extrem ely  flexib le  
cassette  LOAD and SAVE  
functions. N early  every 
location  and form at can be 
accom m odated.

TA PE LOAD
requ ires:

O SI C 2  S e r ie s  O ne  o r  Tw o 
c a s s e t te  re co rd e rs

T h e  p rog ram  ca n  be 
m o d if ie d  e a s ily  to  w o rk  on 
o th e r OSI m ach in e s .

T h e re  are nu m ero u s o cca s io n s  w hen 
th e  c a ss e tte  tap e SA V E and L O A D  fu n c­
tio n s  o n  O S I m icro co m p u te rs  are 
aw kw ard  o r  inad eq u ate . T h e  lim ita ­
t io n s  o f  7 - b i t  b y t e s ,  la n g u a g e - 
d ep en den t fo rm at, in fle x ib le  storage 
lo ca tio n , and lo ss  o f co n tro l ch aracters  
fro m  tap e  h av e  freq u en tly  forced  m e to  
w rite  a d ed icated  1 /O  ro u tin e  fo r each  
job . A  problem  occurred w hen I increased 
th e  baud-rate o f th e  tape 1 /O  and needed 
to  cop y  m y  library o f tap es a t a  h igh er 
speed . C o p y in g  th e  m ixed  fo rm at (m a­
c h in e  language and C H E C K S U M ) of 
th e  A sse m b le r/E d ito r , E xtend ed  M o n i­
to r  and  m y  o w n  program  p ackages w as 
a lm o st im p o ssib le  w ith  th e  e x istin g  
firm w are. T h e  general purpose 1 /O  pro­
gram  p resen ted  in  lis tin g  1 w as m y 
s o lu tio n  to  th a t and o th e r  seria l I /O  
p ro b lem s.

M y  general purpose program  w ill 
p erm it th e  tran sfer o f  d ata  fro m  one 
tap e to  an o th er, regardless o f th e  for­
m a t o r  c o n te n t o f th e  data. T h e  pro­
gram  ca n  a lso  b e  used  to  L O A D  n o n ­
standard d ata  in to  th e  co m p u ter’s 
m em o ry  for u se  w ith  o th e r  program s. 
For exa m p le , d ata  m ay  b e  loaded w ith

Listing 1: Tape LOAD and SAVE Routine, Assembly Language.

1 0  0 0 0 0 ;  T A P E L O f tD  f tN D  S f tU E

2 0  0 0 0 0 ;  J . D . B O U C H E R , 8 / 3 1 / 8 1

3 0  0 0 0 0

4 0  1 0 0 0 *  -  S I 0 0 0

5 0  1 0 0 0 M E M  -  * E 0

6 0  1 0 0 0 4 C 1 C 1 0 S T f tR T J M P  S 3

7 0  1 0 0 3 f t 0 0 8 S T L D Y  ♦ • 0 8 F I R S T  P R O M P T

8 0  1 0 0 5 B 9 D 2 1 0 S I L D f t  T f t B l . Y

9 0  1 0 0 8 2 0 2 D B F J S R  S B F 2 D

1 0 0  1 0 0 B 8 8 D E Y

1 1 0  1 0 0 C D 0 F 7 B N E  S I

1 2 0  1 0 0 E 2 0 0 0 F  D 5 2 J S R  * »  0 3 0

1 3 0  1 0 1 1 C 9 7 F C M P

1 4 0  ! 0 1 3 F 0 F 9 B E O  S 2

1 5 0  1 0 1 5 2 0 2 D B F J S R  S B F 2 D

160 10 ie C 3 5 9 C M P  # S S 9 Y E S

170 101ft D 0 0 8 B N E  S P 1

1 8 0  1 3 1 C ft9i 1 S 3 1 Dm #211 S E T  M E M O R Y  P A G E

1 9 0  1 0  I E 8 5 E 1 S T f t  M E M + 1

2 0 0  1 0 2 0 f t 9 0 0 L D f t  * * 0 0

2 1 0  1 0 2 2 8 5 E 0 S T f t  M EM

2 2 0  1 0 2 4 f t 0 0 7 S P 1 L D Y  t * 0 7 S E C O N D  P R O M P T

2 3 0  1 0 2 8 B 9 D A 1 0 S P 2 L D f t  1 f t B 2 . Y

2 4 0  1 0 2 9 2 0 2 D B F J S R  * B F 2 B

2 5 0  1 0 2 C 8 8 D E Y

2 6 0  1 0 2 D D 0 F 7 E N E  S P 2

2 7 0  1 0 2 F 2 0 0 0 F D S P 3 J S R  SF D 0 0 G E T  L  O R  S

2 8 0  1 0 3 2 2 0 2 D B F J S R  * B F 2 D

2 9 0  1 0 3 5 4 8 P H f t

3 0 0  1 0 3 6 f t 0 0 9 L D Y  # * 0 9 T H IR D  P R O M P T

3 1 0  1 0 3 8 B 9 E 2 1 0 T P  1 L D f t  T f t B 3 . Y

3 2 0  1 0 3 B 2 0 2 D B F J S R  * B F 2 D

3 3 0  1 0 3 E 8 8 D E Y

3 4 0  1 0 3 F D 0 F 7 B N E  T P 1

3 5 0  1 0 4 1 6 8 P L f t C H E C K  L  O R  S

3 6 0  1 0 4 2 C 9 4 C C M P  # * 4 C L O A D

3 7 0  1 0 4 4 F 0 0 6 B E O  I N

3 8 0  1 0 4 6 C 9 5 3 C M P  # * 5 3 S A U E

3 9 0  1 0 4 8 F 0 3 F B E O  O U T

4 0 0  1 0 4 A D 0 E 3 B N E  S P 3

4 1 0  1 0 4 C 2 0 0 0 F D I N J S R  * F D 0 0 G E T  S T A R T  M A R K

4 2 0  1 0 4 F C 9 0 D C M P  * * 0 D IG N O R E  I F  R E T U R N

4 3 0  1 0 5 1 F 0 1 B B E Q  I N 2

4 4 0  1 0 5 3 8 D 6 5 1 0 S T f t  S T M A R K + 1

4 5 0  1 0 5 6 2 0 2 D B F J S R  * B F 2 D

4 6 0  1 0 5 9 2 0 f t D 1 0 J S R  S K I P

4 7 0  1 0 5 C 2 0 C 2 1 0 I N I J S R  R U B C H K

4 8 0  1 0 5 F B 0 f i 2 B C S  S T

4 9 0  1 0 6 1 2 0 B 8 1 0 J S R  IN P U T R E A D  I N P U T  U N T I L

5 0 0  1 0 6 4 C 9 2 E S T M ftR K  C M P  # * 2 E S T A R T  M A R K  F O U N D

5 1 0  1 0 6 6 D 0 F 4 B N E  I N I

5 2 0  1 0 6 8 9 1 E 0 S T f t  C M E M  ) , Y

5 3 0  1 0 6 f t 2 0 2 D B F J S R  * B F 2 D

5 4 0  1 0 6 D C 8 I  N Y

5 5 0  1 0 6 E 2 0 f t D 1 0 I N 2 J S R  S K I P

5 6 0  1 0 7 1 2 0 C 2 1 0 I N 3 J S R  R U B C H K

5 7 0  1 0 7 4 B 0 8 D I N 4 B C S  S T (Continued)
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Listing 1 (Continued)
5 8 0  1 0 7 8  2 0 B 8 1 0 J S R  I N P U T  L O R D  R N D  S T O R E
5 9 0  1 0 7 9  2 0 Z D B F J S R  S B F 2 D  R L L  R F T E R  S T R R T
S 0 0  1 0 7 C  9 1 E 0 S T R  C M E N ) ,  Y
8 1 0  1 0 7 E  D 1 E 0 C M P  < M EM  > , Y
6 2 0  1 0 8 0  D 0 8 1 B N E  S T

6 3 0  1 0 8 2  C 8 I N Y

6 4 0  1 0 8 3  D 0 E C B N E  I N 3

6 5 0  1 0 8 5  E 6 E 1 I N C  M E M + 1

6 6 0  1 0 8 7  D 0 E 8 B N E  I N 3
6 7 0  1 0 8 9  2 0 0 0 F D O U T J S R  * F D 0 0  N E W  S T R R T  M A R K ?

6 8 0  1 0 8 C  C 9 0 D C M P  « * 0 D  IG N O R E  I F  R E T U R N .
6 9 0  1 0 8 E  F 0 0 6 B E Q  O U T 1
7 0 0  1 0 9 0  2 0 2 D B F J S R  S B F 2 D

7 1 0  1 0 9 3  2 0 1 S B F J S R  S B F I S
7 2 0  1 0 9 6  2 0 8 D 1 0 O U T  1 J S R  S K I P
7 3 0  1 0 9 9  2 0 C 2 1 0 0 U T 2 J S R  R U B C H K
7 4 0  1 0 9 C  B 0 D 6 B C S  I N 4
7 5 0  1 0 9 E  B 1 E 0 L D R  ( M E M ) . Y
7 6 0  1 0 B 0  2 0 1 5 B F J S R  S B F 1 5
7 7 0  1 0 R 3  2 0 2 D B F J S R  * B F 2 D
7 8 0  1 0 8 6  C 8 I N Y
7 9 0  1 0 8 7  D 0 F 0 B N E  0 U T 2
8 0 0  1 0 0 9  E 6 E 1 I N C  M E M + 1

8 1 0  1 0 R B  D 0 E C B N E  O U T 2
8 2 0  1 0 B D  8 3 0 8 S K I P L D R  « * 0 R
8 3 0  1 0 R F  2 0 2 D B F J S R  S B F 2 D
8 4 0  1 0 B 2  R 9 0 D L D R  * * 0 D
8 5 0  1 0 B 4  2 0 2 D B F J S R  S B F 2 D
8 6 0  1 0 B 7  6 0 R T S
8 7 0  1 0 B 8  R D 0 0 F C I N P U T L D R  * F C 0 0
8 8 0  1 0 B B  4 8 L S R  R
8 9 0  1 0 B C  9 0 F R B C C  IN P U T
9 0 0  1 0 B E  8 D 0 1 F C L D R  S F C 0 1
9 1 0  1 0 C 1  6 0 R T S
9 2 0  1 0 C 2  8 9 4 0 R U B C H K L D R  # 5 4 0
9 3 0  1 0 C 4  8 D 0 0 D F S T B  S D F 0 0

9 4 0  1 0 C 7  B D 0 0 D F L D R  S D F 0 0
9 5 0  1 0 C R  C 9 0 4 C M P  # * 0 4

9 6 0  1 0 C C  F 0 0 2 B E O  R B 2
9 7 0  1 0 C E  1 8 C L C
9 8 0  1 0 C F  6 0 R T S
9 9 0  1 0 D 0  3 8 R B 2 S E C

1 0 0 0  1 0 0 1  6 0 R T S
1 0 1 0  1 0 D 2  2 0 3 F 1 R B 1 D B Y T E  S 2 0 3 F . S S R 4 9 , * 4 E 4 9 , S 0 D 0 f l
1 0 1 0  1 0 D 4  5 8 4 9

1 0 1 0  1 0 D 6  4 E 4 9

1 0 1 0  1 0 D 8  0 D 0 8
1 0 2 0  1 0 D 8  2 0 3 F T 8 B 2 D B Y T E  * 2 0 3 F . * 5 3 2 F . S 4 C 0 D . * 0 B 0 0
1 0 2 0  1 0 D C  5 3 2 F

1 0 2 0  1 0 D E  4 C 0 D

1 0 2 0  1 0 E 0  0 8 0 0

1 0 3 0  1 0 E 2  2 0 3 F T R B 3  . D B Y T E  S 2 0 3 F . * 5 4 S Z . * 4 1 5 4 . * 5 3 0 D . S 0 R 0 0
1 0 3 0  1 0 E 4  5 4 5 2

1 0 3 0  1 0 E 6  4 1 5 4

1 0 3 0  I 0 E 8  5 3 0 D

1 0 3 0  1 0 E 8  0 8 0 0

th e  program , held  in  m em o ry , and re ­
trieved  w ith  PEEK  s ta te m e n ts  for p ro­
cessin g  in  B A S IC . O r stra ig ht te x t m ay 
b e  stored  and LO A D ed o n  tap es for use 
w ith  a w ord p ro cesso r. T h e  program  
can  b e  used  in  co n ju n ctio n  w ith  th e  
M o n ito r  or E xtended M o n ito r to  in ­
sp ect th e  co n te n ts  o f a  tape fo r form at 
o r fo r bu g-hu nting. It can  a lso  be used 
to  SAVE a n y  p o rtio n  o f th e  co m p u ter 's  
m em ory to tape; for exam ple, tokenized  
B A SIC  program s.

T h e  p ortion  o f th e  program  th a t a c ­
tu a lly  perform s th e  L O A D s and SA V Es 
is q u ite  s im p le . A ny strin g  o f  ch aracters  
p resen t a t  th e  ser ia l in p u t port is  se ­
q u en tia lly  stored  in  m em o ry  w ith  a 
LO A D . W ith  a SA V E th e  strin g  is  se­
q u en tia lly  ro u ted  to  th e  seria l ou tp u t 
p ort. T h is  s trin g  in clu d es co n tro l ch ar­
a c ters , lin e-feed s, data, o r any  valid  
A SC II ch a ra cter th a t m ig h t be on th e

tape. T h e  re s t o f th e  program , occu p y­
ing m o st o f  th e  cod e, m ak es th e  LO A D s 
and SA V Es flex ib ly  co n tro lla b le  and the 
o p eratio n  co n v en ien t.

L ocation  and M achine-D ependent 
Features

T h e  p ro g ra m  u t i l i z e s  s e v e r a l  
ro u tin es  from  th e  M o n ito r and B A SIC  
R O M s o f th e  O S I C 2  series . If you have 
a  d ifferen t m a ch in e , you m ay  need to  
chang e th e  addresses o f th ese  ro u tin es 
and ports:

$ B F 1 5  serial o u tp u t ro u tin e
$ B F 2 D  C R T  d isplay rou tine
$ D F 0 0  scann ed  keyboard port
$ F C 0 0 , F C 01  seria l I / O  port 
$ F D 0 0  keyboard fe tch  ro u tin e

T h e  R O M  ro u tin es  use lo ca tio n s  in 
th e  firs t th ree  pages o f m em o ry , so

storage  o f  th e  m ach in e-lan gu age p ro­
gram  m u st b e  in  page 3  o r above. T h e  
program , as sh o w n  in  lis t in g  1, is  w rit­
te n  to  occu p y page 16 ($ 1 0 0 0  to 
S10E A ), w ith  d ata  storage b eg in n in g  at 
page 17 ($ 1 1 0 0 ). Page zero  lo ca tio n s  
$ E 0 , $E1 are used. H ow ever, th e se  lo c a ­
tio n s  are n o t  a ffected  by  ru n n in g  
B A S IC , so th e  program  ca n  be ca lled  as 
a  U S R  fu n ctio n  or loaded w ith  a B A SIC  
ro u tin e .

T h e  program  ca n  b e  re lo cated  w ith  
th e  A ssem b ler/E d ito r, E xtended M o n i­
tor, o r w ith  th e  B A SIC  loader p resented  
below . If th e  program  is  to  b e  re lo cated  
and d irectly  entered  in to  th e  co m p u ter 
w ith  th e  R O M  M o n ito r, change a ll  o c ­
cu rren ces o f b y te  $ 1 0  to  th e  page n u m ­
b er (hex) o f  th e  n ew  lo ca tio n . Y o u  ca n  
change th e  lo ca tio n  o f d ata  storage  by 
en terin g  th e  page n u m b er o f th e  s ta r t  of 
d ata storage a t lin e  180  o f lis t in g  1.

L is tin g  2  is  a B A SIC  program  w h ich  
w ill load and lo ca te  th e  m a c h in e  
language program . U p o n  R U N  th e  pro­
gram  ca lls  for th e  page (d ecim al) w here 
th e  program  is  to  b e  lo ca ted . D a ta  
storage is  s e t  fo r th e  n e x t page. T h is  
B A SIC  loader req u ires  th e  f ir s t  n in e  
pages for o p eratio n , so th e  lo w est page 
a v a ilab le  fo r th e  m a in  program  is  10 . 
A fter th e  loader has placed th e  m a in  
program  in  m em o ry , co n tro l tran sfers 
to  th e  m a in  program  v ia  a U S R  in s tru c ­
t io n  in  lin e  1 2 0  o f  th e  B A SIC  loader.

O peration

W h en  you tu rn  your m a c h in e  on, 
th e  prom pt " L / S ? ”  is  d isplayed . E n ter 
L for L O A D  o r S  fo r SA V E. T h e  prom pt 
" S T A R T ? ”  w ill th en  be d isplayed . If a 
carriage retu rn  is  en tered , th e  program  
im m e d ia te ly  begins to  load and store 
w h atev er is  co m in g  in to  th e  seria l in ­
p u t port, o r o u tp u t w h atev er is  in 
m em o ry  — depending upon w h eth er L 
or S  w as se lec ted . If any  o th e r  k ey  is  
pressed in  resp onse to  "S T A R T ? ”  that 
ch a ra cter b eco m es a s ta rt m ark .

In th e  L O A D  m od e th e  in p u t is 
m o n ito red  u n til th e  s ta rt m a rk  appears 
o n  th e  tape. T h e  s ta rt m ark  is  th en  
stored  in  th e  firs t m em o ry  lo ca tio n , 
and a ll su b seq u en t data are stored  se­
q u e n tia lly  in  th e  fo llo w in g  m em o ry . 
For exam p le, m a ch in e  language p ro­
gram s u su ally  begin  w ith  a period  to  se t 
th e  m o n ito r  in  th e  address m od e. If a 
period is  en tered  as a  s ta rt m a rk , any  
ch a ra cters  on th e  tape p receding  a 
m a c h in e  language program  w ill b e  ig­
nored. L ik ew ise , a  sem i-co lo n  cou ld  be 
used to  s e le c t  a C H E C K S U M  program , 
o r you m ay  u se  sp ecia l ch aracters  for 
f ile  sep aration .
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lin es  to  lis tin g  1 w ill re tu rn  co n tro l to 
B A S IC  if  " R "  is  pressed a t " IN IZ ? " :

161 BEQ S3
162 CMP #$52 R FOR RETURN
171 RTS RETURN TO BASIC

T h is  p ackage h as b eco m e a  very 
u sefu l ad dition  to  m y program  library. 
I f  you have d ifficu lty  g e ttin g  th in g s in 
and o u t o f your m a c h in e  you should  
giv e i t  a  try .

D r. Je rry  D . B o u ch e r  is  a  R e se a rch  
A s so c ia te  a t  th e  E a s t-W e s t C e n te r  in  
H o n o lu lu , H a w a ii, s p e c ia liz in g  in  cro ss- 
c u ltu ra l p sy ch o lo g ica l p ro b le m s . H e u ses 
h is  O S I C 2 -4 P  for s t a t is t ic a l  a n a ly s is , 
c o n te n t-a n a ly s is  o f lan g u ag e, and te x t 
p ro ce ss in g . C o n ta c t  D r. B o u ch e r  a t  E a s t- 
W e st C e n te r , 1 7 7 7  E a s t-W e s t R d ., 
H o n o lu lu , H I 9 6 8 4 8 .

JMCftO

In  th e  SA V E m ode, th e  s ta rt m a rk  is 
n o t used  fo r co n tro l. If any  ch a racter 
o th e r  th a n  a carriage re tu rn  is  entered  
as a s ta rt m ark , th a t ch a racter is  ou tp u t 
to  th e  tap e  p o rt before  th e  data are 
dum ped. T h is  adds th e  s ta rt m ark  to 
th e  SAVEd d ata  for fu tu re  use.

W h ile  op erating  in  th e  SAVE or 
L O A D  m od e, th e  program  m ay  b e  in ­
terru p ted  by  dep ressing th e  R U B -O U T  
k e y . O n  R U B -O U T , th e  p ro m p t 
" IN IZ ? "  appears. If " Y "  for Y E S is 
en tered , th e  m em o ry  w ill b e  rese t to 
th e  b eginn ing , and th e  L /S  prom pt w ill 
reappear. If any  o th er k ey  is  depressed, 
m em o ry  w ill n o t b e  rese t b efo re  m ov ­
ing to  th e  L /S  c a ll . T h is  fu n ctio n  
a llo w s m u ltip le  d ata  se ts  to  be LO A D - 
ed. A fter L O A D , th e  m em o ry  m u st be 
in itia liz e d  before  SAVE.

N e ith e r  SA V E nor LO A D  has a te r­
m in a tio n  p o in t. T h e  program  w ill co n ­
tin u e  to  L O A D  or SAVE data u n til 
R U B -O U T  or BREA K  is  en tered . H ow ­
ever, th ere  is  an e ch o -ch e ck  a t lin e  6 1 0  
in  lis tin g  1. T h is  w ill send  co n tro l to 
th e  " IN IZ ? "  p o in t if  th e  availab le  RAM  
is  exh au sted . T h e  program , as  w ritten , 
has n o  p ro v isio n  for retu rn  fro m  a 
B A SIC  U S R  ca ll. A dding th e  fo llo w in g

BV CflS€S, INC
D6SIGN6D TO PROT6CT VOUR COMPUT6R

Features —
• Rigid Shell Mode of Plywood 

Supported High Impact BBS.
• Shock Resistant Foam Lining.
• Heavy Duty Hardware 

Includes Key Locking Latches
• Bound Metal edges.
• Interlocking Tongue and 

Groove €xtrusion, Mating Lid 
and Bottom.

Apple II Plus 2 Drives $1 75.00

OTH6R
MODCIS
RVRILA816

CLUB AND DGRLCR DISCOUNTS RVRILRBLC 
CRS6S, INC. P.O. Box 33820 Seattle, UJfl 98133 (206) 365-5210

Listing 2: BASIC Loader and Relocater.

1 0  R E M  - - R E L O C A T E  A N D  L O A D  M A C H IN E  L A N G U A G E  P R O G R A M - -

2 0  R E M  - - J . D .  B O U C H E R . B ' 3 1 / 8 1

3 0  P R I N T  'E N T E R  P A G E  I N  D E C I M A L ’ : IN P U T  P

4 0  I F  P < 1 0  T H E N  P R I N T 'T O O  S M A L L G O T 0 3 0

S B  X = P « 2 S 6 :  P O K E  1 3 3 , 2 5 5 :  P O K E  1 3 4 . P - l

8 0  F O R  J = 0  T O  2 3 9 :  Y - X + J

7 0  R E A D  N :  I F  N - 1 B  T H E N  N - P

0 0  I F  J - 2 9  T H E N  N - P + l

9 0  P O K E  Y . N

1 0 0  N E X T J
1 2 0  P O K E  1 1 , 0 :  P O K E  1 2 , P : X * U S R ( X )

1 0 0 0 R E M  - -  L O A D A N D S A U E P R O G R A M - -

1 0 0 1 D A T A 7 6 . 2 8 , 1 6 , 1 6 0 , 8 . 1 8 5 , 2 1 0 , 1 6 , 3 2 , 4 5

1 0 0 2 D A T A 1 9 1 , 1 3 6 , 2 0 8 , 2 4 7 , 3 2 . 0 , 2 5 3 , 2 0 1 , 1 2 7 , 2 4 0

1 0 0 3 D f lT R 2 4 9 , 3 2 , 4 5 , 1 9 1 , 2 0 1 , 8 9 , 2 0 8 . 8 . 1 6 9 , 1 7

1 0 0 4 D f iT f l 1 3 3 . 2 2 5 , 1 6 9 , 0 , 1 3 3 , 2 2 4 , 1 6 0 . 7 , 1 8 5 , 2 1 8

1 0 0 5 D f iT f l 1 6 , 3 2 , 4 5 , 1 9 1 , 1 3 6 , 2 0 8 , 2 4 7 . 3 2 , 0 , 2 5 3

1 0 0 6 D A T A 3 2 . 4 5 , 1 9 1 , 7 2 , 1 6 0 , 9 , 1 8 5 . 2 2 6 . 1 6 , 3 2

1 0 0 7 D A T A 4 5 . 1 9 1 , 1 3 6 . 2 0 8 , 2 4 7 , 1 0 4 , 2 0 1 , 7 6 , 2 4 0 , 6

1 0 0 8 D A T A 2 0 1 . 8 3 . 2 4 0 . 6 3 , 2 0 8 , 2 2 7 , 3 2 , 0 , 2 5 3 , 2 0 1

1 0 0 9 D A T A 1 3 . 2 4 0 , 2 7 , 1 4 1 , 1 0 1 , 1 6 , 3 2 , 4 5 , 1 9 1 , 3 2

1 0 1 0 D A T A 1 7 3 , 1 6 , 3 2 , 1 9 4 , 1 6 , 1 7 6 , 1 6 2 , 3 2 , 1 8 4 , 1 6

1 0 1 1 D A T A 2 0 1 . 4 E , 2 0 8 , 2 4 4 , 1 4 5 , 2 2 4 , 3 2 , 4 5 , 1 9 1 , 2 0 0

1 0 1 2 D A T A 3 2 . 1 7 3 , 1 6 , 3 2 , 1 9 4 , 1 6 , 1 7 6 , 1 4 1 , 3 2 , 1 8 4

1 0 1 3 D A T A 1 6 . 3 2 , 4 5 . 1 9 1 , 1 4 5 , 2 2 4 , 2 0 9 , 2 2 4 , 2 0 8 , 1 2 9

1 0 1 4 D A T A 2 0 0 , 2 0 8 , 2 3 6 , 2 3 0 . 2 2 5 , 2 0 8 , 2 3 2 , 3 2 , 0 , 2 5 3

1 * 1 5 D A T A 2 0 1 , 1 3 , 2 4 0 , 6 , 3 2 , 4 5 , 1 9 1 , 3 2 , 2 1 , 1 9 1

1 0 1 6 D A T A 3 2 . 1 7 3 , 1 6 , 3 2 , 1 9 4 , 1 6 , 1 7 6 , 2 1 4 , 1 7 7 , 2 2 4

1 0 X 7 D A T A 3 2 . 2 1 . 1 9 1 , 3 2 , 4 5 , 1 9 1 , 2 0 0 . 2 0 8 , 2 4 0 , 2 3 0

1 0 1 8 D A T A 2 2 5 , 2 0 8 , 2 3 6 , 1 6 9 , 1 0 , 3 2 , 4 5 , 1 9 1 , 1 6 9 , 1 3

1 0 1 9 D A T A 3 2 . 4 5 , 1 9 1 , 9 6 , 1 7 3 , 0 , 2 5 2 , 7 4 , 1 4 4 , 2 5 0

1 0 2 0 D A T A 1 7 3 , 1 , 2 5 2 , 9 6 , 1 6 9 . 6 4 , 1 4 1 , 0 , 2 2 3 , 1 7 3

1 0 2 1 D A T A 0 . 2 2 3 , 2 0 1 , 4 , 2 4 0 , 2 , 2 4 , 9 6 , 5 6 , 9 6

1 0 2 2 D A T A 3 2 , 6 3 , 9 0 , 7 3 , 7 8 , 7 3 , 1 3 , 1 0 . 3 2 , 6 3

1 0 2 3 D A T A 8 3 , 4 7 , 7 6 . 1 3 , 1 0 . 0 . 3 2 , 6 3 , 8 4 , 8 2

1 0 2 4 D A T A 6 S „ 8 4 , 8 3 , 1 3 , 1 0 , 0 , 0 , 0 . 0 . 0
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Introducing... 

A2-PB1

PINBALL

This beautiful and sophisticated simulation offers superior ball action, 
superior flipper control, and many subtle perfections which will result in 
your superior enjoyment.

Please don’t compare A2-PB1 Pinball with other pinball simulations. 
Nothing else even comes close. $29.95

The engineering and graphics experts 
opening a new era in computer simulation.

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.

Com m un ications Corp. 
713 Edgebrook D rive  
Cham paign, IL 61820 
(217) 359-8482 
Telex: 206995



How To Save On Software And Hardware Without Really Trying:

Call Micro Post TOLL FREEH!
Now Buying The Most Popular Computer Software And Hardware Products 

Is A s C lose A s  Your Telephone EASY, CONVENIENT, And FREE —  Call Us.

Games

SIRIUS SOFTWARE INC
Beer R u n ............................................$25.45
B o rg ................................................... $25.45
Dark Forest ....................................$25.45
Epoch ................................................$29.70
Foosball..............................................$25.45
Gamma G o b lin s ............................... $25.45
Gorgon ................  ............  $33.95
H a d ro n ..............................................$29.70
Je lly fish ..............................................$25.45
Kabul S p y .......................................$25.45
Minotaur .........................................$25.45
O rbitron...........................................$25 45
O utpost...........................................$25.45
Snake B y t e ..........................  $25 45
Sneakers.........................................$25.45
Space Eggs ................................  $25.45
Twerps.............................................$25.45

BR0DERBUND
Apple Panic..................  • $25.45
Davids Midnight M ag ic..................$29.70
Galactic E m p ire ............................ $21 20
Galactic Revolution...................... $21.20
Galactic Trader.............................. $21.20
Galaxy Wars .................................. $21.20
Red A le r t.........................................$25.45
Space Q uarks................................ $25.45

ON-LINE SYSTEMS
Cranston M a n o r ............................ $29.70
C rossfire ................................  $25.45
Hi-Res Cribbage $21.20
Hi-Res Football............................  $33.95
Hi-Res Soccer..............................  $25.45
Jawbreaker..................................  $25.45
Marauder........................................ $29.70
Missile Defense..............................$25.45
Mouskattack ................................$33.95
Mystery House ..............................$21.20
Pegasus II $25.45
Sabotage........................................$21.20
Threshold ....................................$33.95
The Wizard and the Princess ........$28.00

BUDGECO 
Raster Blaster $25.45

CAVALIER COMPUTING
Bug Attack . . . .  $25.45
Asteroid Field ............................  $21.20
Star T h ie f.........................................$25.45

MUSE
ABM $21.20
Castle Wolfenstein........................  $25.45
Robotwar .................................... $33.95
To Order Call 24 Hours A Day Toll Free 
Outside California 800 - 227-1617 
Inside California 800 - 772-3545 
Ask For EXT. “ 637”
A p p le  i s  a  t r a d e m a r k  o l  A p p le  c o m p u t e r  A t a r i  is  a  
tra d e m a rk  o1 A la n  In c  IB M  is  a  t r a d e m a rk  o f  In te rn a t io n a l 
B u s in e s s  M a c h in e s  T R S -8 0  is  a  t r a d e m a rk  o f  th e  T a n d y  
C o rp o ra t io n

Prices Subject To Change

ROCKROY INC.
Conglomerates C ollide.................... $33.95
DAKIN5
Dragon F ire .......................................$50.95
Kaves of Karkham $42.45
Rings of S a tu rn ................................ $33.95
Alkemstone..................................  $33.95
Neutrons...........................................$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 lor 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 . . 
Magic Spell

VISICORP
VisiCalc..............
VisiDex ..............
VisiFile..............
VisiPlot..............
VisiTerm........
VisiTrend/VisiPlot
DeskTop/Planll
STONEWARE 
D B Master . .

$59.45 
$59 45

$200.00 
$200.00 
$200 00 
$160.00 
$ 80.00 
$240.00 
$200 00

$195.45

HOWARD SOFTWARE
Creative Financing .........................$127.50
Real Estate Analyzer..................  $127.50
Tax P re p a re r............................$127.50

SOFTWARE PUBLISHING CORP 
Personal Filing System $80.75
PFS-Report...................................... $80.75
ARTSCI
Magic W indow ....................  $84.95

W rite fo r information concerning our Atari, IBM, and TRS-80 product lines

ORDER/REQUEST FORM

Utilities
ON-LINE SYSTEMS
Expediter II . $84.95
Lisa 2 5 ............................ . . .$ 6 7  95
Lisa Educational Pak .......... . $101.95
MMSII ...................................... $42 45
Speed/ASM............................ . $33.95

SIRIUS SOFTWARE. INC
Audex .................................. $25.45
E-Z D raw .................... $42 45
Pascal Graphics Editor (PGE) . . $84.95

Hardware
T G PRODUCTS
T G J o y s tic k ............................ $50.00
T G Paddles $33 00
ATARI
Atari Joysticks........................ $ 8.40

THE KEYBOARD COMPANY
Joystick I I .............................. $42 45
Hand Controllers . . $25.45

SIRIUS SOFTWARE INC
The JOYPORT $63 00

Name_

Address. 

City____ State. Zip.

PhoneJ

Product Qiy

Sub Total 

C A  Residents A dd 6 '/2%  Tax 
Sh ipp ing /H andling  

TOTAL

MAIL TO: M ICRO POST

Cosl

$2.00

PAYMENT

□  Personal Check
□  Cashiers Check/Money Order
□  Visa □  Mastercard
Card # -------------------------------------

Exp Date. 
Signature.
□  Add my name to your mailing list
NOTE C ash ie r’s  C heck o r M oney O rd e r will 
g rea tly  expe d ite  your o rde r P lease a d d  a 
$10  00  hand ling  ch a rg e  fo r lo re ign  orders

P.O. BOX 1989  • ORINDA, CA • 9 4 5 6 3I AIL TO: M IUHU HUS I • H U . bU X  • UHIINUA, L A  • y^D O J



A Real Tape 
Operating System

by Dale De Priest

The Com m odore PET offers one 
of th e  m ost reliable cassette  
operating  system s. This article  
describes how it  w orks and  
o ffers  tips on how to  g e t the  
m ost In convenience and  
re liab ility  from  the system .

W h en  I w as shopping for a  h o m e co m ­
p u ter, o n e  o f m y  se le c tio n  c r ite r ia  w as 
th a t  th e  m a ch in e  n o t  req u ire  exp en sive 
add-on ite m s, su ch  as  a d isk  drive, 
before I could use it .  T h erefore , I needed 
a  su ita b le  ca sse tte  sy s te m . U n fo r­
tu n a te ly  m o st c a ss e tte  sy stem s are 
e ith e r  u n re liab le  or v ery  d ifficu lt to 
op erate . I decided on th e  C om m od ore 
P E T  b ecau se  o f its  e x c e lle n t ca sse tte  
sy s te m . H ow ever, th e re  are a few  trick s  
to  g e ttin g  th e  m o st fro m  th e  P E T 's  
c a sse tte  sy stem .

S o  w h at m a k e s  th e  P E T 's  system  
different? F irs t, C o m m o d o re  m odified  
th e  standard audio c a sse tte  recorder 
esp ec ia lly  for co m p u te r u se . N o trick y  
a d ju stm e n t o f v o lu m e is  n ecessary  to 
read  (play) y o u r program s in to  the 
m a ch in e . A lth ou gh  th ere  is  rem ote 
co n tro l o f th e  c a sse tte  drive m otor, 
C o m m o d o re 's  so ftw are  a llow s you to 
regain  co n tro l o f th e  ca sse tte  for 
m an u al o p eratio n . F in a lly , an added 
s w itc h  ca n  te ll  th e  co m p u ter w hen  one 
o f th e  m o tio n  co n tro l b u tto n s has been 
d epressed. W e w ill exp lore  each  o n e  of 
th e se  fea tu res  in  d eta il.

D ual C assettes

A  d isk  drive ca n  read a b lo ck  o f data 
in to  th e  m a c h in e  and th en  rew rite  data 
o u t on d isk . T h e  P E T  provides tw o 
c a sse tte  in te rfa ces  for th is  k ind  of 
o p eratio n . O n e  in terface  can  b e  used in 
th e  read  (play) m od e to read in  th e  old  
data. A  seco n d  c a sse tte  can  b e  p laced  in 
th e  w rite  (record) m ode to  rece iv e  th e  
n ew  d ata . T h e  co m p u ter can  have co m ­
p le te  co n tro l o f th is  operation.

Y o u  cou ld  a lso  u se  th e  second 
c a ss e tte  to  save a  back-up  copy o f your 
program  a t  th e  sam e tim e  you save the

orig in al, b ecau se  th e  P E T  alw ays sends 
th e  d ata  to  b o th  c a sse tte  in terfa ces . U n ­
fo rtu n ate ly , i f  your secon d  drive cam e 
fro m  C o m m o d ore  you ca n ’t  u se  th is 
feature,- C om m od ore d esigned th e  drive 
to  sh u t o ff in  th e  m id dle o f th e  record ­
ing. If you are using an o th er recorder 
w ith o u t re m o te  h ook-u p  (a con figu ra­
tio n  n o t recom m en d ed  by C o m m o ­
dore), s im p ly  set th e  second  m a c h in e  to 
record  before you start th e  first. 
[E d ito r 's  n o te :  A  m eth od  of m od ify ing  
standard (less  expensive) ca sse tte  re ­
corders for u se  w ith  th e  P E T  w as des­
cribed by Jerry Froelich , M IC R O  3 4 :8 1 .]

H eader Records

C om m od ore supports tw o  typ es o f 
f ile s  o n  th e  tape. Y o u  ca n  store  pro­
gram s o n  your tap e w ith  a sp ecia l 
header record  th a t co n ta in s  th e  n a m e of 
you r program , or you  can  store  data 
th a t w ill a lso  h av e  a sp ecia l header 
record. In ad dition , data file s  ca n  be 
several records long. A ll header records 
and a ll data records are buffered in  a 
sp ecia l p lace  in  m em o ry . E ach  ca sse tte  
in terfa ce  o ccu p ies  a b lo ck  o f m em ory  
192  b y te s  in  len gth . T h e  firs t b y te  o f 
th is  buffer co n ta in s  a code th a t le ts  the 
P E T  kn ow  w h at k ind  o f record  i t  i s  pro­
cessin g . T h e  o th er 191 b ytes  are th e  
reco rd 's  ac tu a l data. T h e  cod ing fo r th is  
b y te  fo llo w s:

1. program  header
2. data file
3 .  n o t used
4 . data header
5 . end o f tap e m ark

N o te  th a t a lthou g h  program  storage 
itse lf  does n o t u se  th is  buffer, the 
header record  co n ta in in g  th e  n a m e of 
th e  program  does u se  th e  buffer. T h e  
program  n a m e begins in  b y te  6  o f the 
header and exten d s for a t least 128 
b ytes , i f  needed . Search es (and th e  
resu ltin g  d isplays) w ill o n ly  a c t upon 
th e  firs t 1 6  b ytes . W h en  I  save a pro­
gram  I n o rm a lly  save th e  date out 
beyond th e  1 6 th  p o s itio n . B y tes  2  and 3 
co n ta in  th e  s ta rt address for program  
loading . B y tes  3  and 4  co n ta in  th e  end

address + 1 .  T h e  n o rm al SA V E co m ­
m and w ill a lw ays d efau lt to  a  s ta r t  ad­
dress o f 1 0 2 4 . H ow ever, SA V Es d one 
w ith  th e  m a ch in e  language m o n ito r  
can  h av e  any  address. Upgrade and 4 .0  
R O M s b eh av e  ju s t a l i t t le  d ifferen tly  in 
th is  area. T h e  d efau lt sav e  lo c a tio n  is 
co n ta in ed  in  th e  s tart-o f-B A SIC  te x t 
p o in ter. T h is  p o in ter is  in itia liz e d  to 
p o in t to  1025.

Load com m an d s alw ays u se  th e  
head er data. O n  a load, th e  P E T  can  
d istin g u ish  b e tw een  a program  file  and 
a data file  ev en  if th e y  b o th  h av e  th e  
sa m e  n am e. T h e  P E T  w ill load your 
program  w here th e  header te lls  i t  to . 
T h e  R U N  com m an d , h ow ev er, a lw ays 
s ta rts  e x e cu tin g  a t th e  lo ca tio n  p o in ted  
to by  th e  s tart-o f-B A SIC  te x t p o in ter.

I f  th e  P E T  en co u n ters  a n  end-of- 
tape header w h ile  search in g , i t  w ill 
stop  and d isplay th e  " f i l e  n o t fo u n d "  
error m essage. I  find  th is  v ery  u sefu l — 
it avoids ru nning  dow n th e  w h o le  
len g th  o f tape w hen  a program  is  n o t 
found. For th is  reason  I a lw ays pu t an 
"e n d -o f-ta p e ”  m a rk  a t  th e  lo g ica l end 
o f every tape. T h e re  are tw o  w ays to  do 
th is . O n e  w ay is  to  add a 2  a t th e  en d  o f 
your SA V E com m an d . F o r exa m p le , 
SAVE " N A M E " ,1 ,2  w ill add an end-of- 
tape m ark  a fte r saving th e  program  
"N A M E " o n  tape nu m ber one. T h e  sec­
ond w ay is  to  sp ecify  th a t y o u  w a n t an 
end -of-tap e m ark  w ith  th e  O P E N  co m ­
m an d . E ith er  m e th o d  w ill w ork , b u t I 
prefer th e  secon d . I a lw ays end m y 
tap es w ith  th e  fo llo w in g  co m m a n d  e x ­
ecu ted  in  th e  im m ed ia te  m ode.

OPEN 1,1, 2, “ END OF TAPE”  : CLOSE 1

D ata Files

Y o u  can  ex ten d  th e  a m o u n t o f  w ork  
th a t ca n  b e  done w ith  lim ited  m em o ry  
throu gh  th e  u se  o f d ata  file s . In fo rm a ­
tio n  th a t w ould  n o rm a lly  occu p y  
m em o ry  space in  D A T A  s ta te m e n ts  
ca n  b e  k ep t o n  tape in stead . T h e  P E T  
provides fo r d ata  o p eratio n s throu gh  
O P E N  s ta te m e n ts  fo llo w ed  by  IN P U T tt 
or G E T #  s ta te m e n ts . O P E N  te lls  th e  
co m p u te r w h at you w an t to  do w ith  th e  
file , w here th e  f i le  is , th e  n a m e o f th e
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f ile , and th e  lo g ica l n u m b er o f th e  file . 
T h is  n u m b er e lim in a te s  th e  need for 
fu tu re  com m an d s to  rep eat a ll  th e  fo re ­
going data. W h en  a file  is  opened to 
read fro m  tap e, th e  co m p u te r im m e d i­
a te ly  sea rch es  for th e  file  header and 
th en  sto p s. T h e  P E T  is  n o w  p ositioned  
c o rre c tly  in  fro n t o f  th e  d ata  and know s 
th a t y o u  w a n t to  read i t  in . T h e  n e x t 
IN P U T #  co m m a n d  to  re feren ce  th a t 
lo g ica l f ile  n u m b er w ill read in  th e  firs t 
o f th e  d ata . T h is  com m an d  w o rk s e x ­
a c tly  lik e  th e  standard IN P U T  c o m ­
m and and is  su b je c t to  th e  sam e 
8 0 -c h a ra c te r  lim ita tio n . T h e  G E T #  
co m m a n d  le ts  y o u  evade th is  l im ita ­
tio n . S in c e  th e  operating  sy ste m  pro­
v id es for m u ltip le  record s in  th e  sam e 
f ile , th ere  m u st b e  a sp ecia l end -of-file  
in d ica to r. W h e n  th e  file  w as o rig in a lly  
c lo sed , th e  P E T  w rote th e  la st o f  th e  
d ata  o n  th e  tap e and th e n  added one 
b y te  o f zero  a t th e  end . S in c e  th e  data is 
w ritte n  to  tap e in  A SC II fo rm a t, there  
sh o u ld n ’t  b e  a  zero  b y te  in  th e  data. 
T h is  th e n  b e co m e s  th e  m ark er fo r th e  
end o f file .

T h e  G E T #  com m an d  w o rk s ju st 
lik e  th e  standard G E T  com m an d  excep t 
th a t its  data co m es from  th e  ca sse tte  
buffer in stead  o f th e  keyboard buffer. 
T h ere fo re , ea ch  o f th e  191 b ytes  w ill be 
read o n e  b y te  a t a  tim e . R em em b er th a t 
th e  192nd  b y te  w as reserved by  the 
sy ste m  to  in d ica te  th a t th is  is  a data 
f ile . A ll o f th e  carriage retu rns and th e  
co m m a s th a t w ould  n o rm a lly  be ig ­
nored by  th e  IN P U T # com m an d  w ill be 
read by  th e  G E T #  com m an d . For th is  
reason  you  ca n n o t u se  th e  G E T #  co m ­
m an d  w ith  n u m eric  v ariab les. A lw ays 
u se  strin g  v ariab les  for th is  com m an d .

A t th is  p o in t I w ould lik e  to  ta k e  e x ­
cep tio n  to  th e  reco m m en d atio n  in  th e  
P E T  m an u al th a t you  p u t the data first 
if you  w an t to  m ix  data and program s 
o n  th e  sam e tape. D o in g  as th e  m an u al 
ad vises m ean s having to  rew ind  the 
tape to  read in  th e  data a fter th e  pro­
gram  has loaded. I alw ays put th e  data 
a fter th e  program  so th e  program  can  
find  i t  w ith o u t m y  help .

W h en  I update f ile s , I alw ays have 
th e  program  f irs t  save itse lf, and then  
th e  data f ile s . I s tore  o n ly  o n e  su ch  pro­
gram  and its  asso cia ted  d ata file s  o n  the 
tape. T h e re fo re , w h en  I  open th e  data 
f ile , I  s e t  th e  second ary  address so  that 
a n  end -of-tap e header w ill b e  w ritten  
w h en  th e  f i le  is  c losed . N o te  th a t th e  
SAVE com m an d  can  b e  issued  by  th e  
program . T h is  w ill n o t retu rn  you to 
im m e d ia te  m od e, so  you r program  w ill 
co n tin u e  ru n n in g . E ach  tim e  I  w ish  to 
save n ew  d ata fro m  a  program  run, I use 
a  d ifferen t tape. A ctu a lly , I a ltern ate  
b etw een  tw o  d ifferen t tap es —  one pro­
vides th e  backu p  fo r th e  o th er. In  th is 
m an n er, if th ere  is  a p roblem  w ith  the 
SA V E, I 'l l  o n ly  lo se  th e  la st update and 
n o t th e  w h o le  f ile . I w ould  a lso  re co m ­
m en d  th a t you r program  keep tra ck  of 
th e  re v is io n  lev e l o f th e  updates. T h is  
ca n  be d one by in cre m e n tin g  a cou n ter 
stored  as th e  f ir s t  record . R ev is io n  in ­
fo rm a tio n  ca n  a lso  b e  stored  as a part of 
th e  h ead er record  w h en  y o u  save i t  each 
tim e . T h is  can  b e  very im p o rta n t i f  you 
forget w h at you r la st tap e w as.

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

6502 Assembler/Editor

•  APPLE
•  ATARI
•  PET
•  KIM
• SYM

Before you buy tha t off-brand Assembler/Text Editor, note tha t EHS is the only company th a t provides a 
line o f compatible ASM /TED's fo r the PET/APPLE/ATAR I/SYM /KIM  and other microcomputers.
When you make the transition from  one o f these 6502-based microcomputers to  another, you no longer 
have to  relearn peculiar Syntax's, pseudo ops, and commands. N ot only that, EHS ASM/TED s are the 
on ly resident 6502 Macro Assemblers availiable and they have been available fo r several years. Thus you 
can be sure they w ork. Our ASMATED's may cost a little  more bu t do the others provide these powerful 
features: Macros, Conditional Assembly, String Search and Replace, or even up to  31 characters per label?

MACRO ASM/TED
•  For APPLE/ATAR I/PET/SYM /KIM
•  Other than our MAE, no other assembler 

is as powerful.
•  Macros/Conditional Assembly.
•  Extensive te x t editing features
•  Long Labels
•  Designed fo r Cassette-based systems.

$49.95

MAE ASM/TED
•  For APPLE/ATARI/PET
•  The most powerful ASM/TED
•  Macros/Conditional and Interactive Assembly
•  Extensive tex t editing features
•  Long Labels
•  Control files
•  Designed fo r Disk-based Systems.

$169.95
Ea s t e r n  h o u s e  So f t w a r e

3239 Linda Drive PHONE ORDERS 
Winston-Salem, N. C. 27106 USA (919)924-2889 

(Dealer Inquiries Invited) (9 1 9 ) 748-8446

MasterCardJ
.EN .BY .OS .BA .DE .CE
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S ev era l d ata  file s  ca n  be m ain ta in ed  
o n  th e  sa m e  ta p e .T h e  O PEN  sta te m e n t 
w ill sea rch  for th e  proper file  by  nam e 
in  th e  sa m e  m an n er as  th e  LO A D  co m ­
m an d . T h e  o n ly  p roblem  is  th e  tim e  in ­
volved. T h e  P E T  p u ts about a 13-second 
gap b etw een  file s .

Error C hecking

G ood  e rro r-ch eck in g  is  a n  essen tia l 
co m p o n e n t in  th e  design o f a n  adequate 
tap e  storage sy ste m . O n e  approach to 
e rro r-ch eck in g  is  to  add a  p arity  b it  to 
e a ch  ch a ra cter as i t  is  w ritte n  to  tape. 
T h e  p arity  b it w orks by  co u n tin g  each  
b it  as  it is  s e n t  to  th e  c a ss e tte  and 
m a k in g  sure th a t th e  to ta l for each  
ch a ra cter is  an  odd nu m b er. W hen 
read in g  th is  data, a c o u n t can  a lso  be 
perform ed  to  v erify  th a t a ll th e  b its  are 
read . A n o th er w ay to  c h e c k  data is  to 
c o u n t th e  n u m b er o f b its  in  th e  w hole  
b lo c k , th e n  w rite  a ch a ra cter rep resen t­
ing th is  su m  o n  th e  tape a t th e  end of 
th e  b lo ck . T h is  is  ca lled  a  " c h e c k s u m .” 
I f  you  kn ow  how  m an y ch a ra cters  w ere 
w ritte n  o n  th e  tap e, a n o th e r ch eck  
w ould  b e  to  in su re  th a t th e  sa m e  n u m ­
b er is  read  b a ck . H ow  m an y  o f th ese  
c h e ck s  are av ailab le  o n  th e  P ET ? A ll o f 
th e m ! T h e y  are k ep t in  a  s ta tu s  word 
w h ic h  m ay  b e  exam in ed  a t any  tim e. 
T h is  s ta tu s  w ord co n ta in s  th e  resu lt of 
th e  la s t  in p u t or o u tp u t op eration .

T h e  P E T  ta k e s  error d e te c tio n  one 
step  fu rth er b eca u se  i t  in clu d es error 
c o rre c tio n  o n  th e  tape f ile s . T h e  P E T  
a c tu a lly  s to res  tw o  cop ies o f every pro­
gram  on th e  tap e. W hen th e  tape is 
read, i t  n o t o n ly  c h e ck s  th e  p arity  but 
keep s tra ck  o f any  p laces w ith  bad pari­
ty . W h en  th e  secon d  pass is  reached , it 
s im p ly  su b stitu te s  th e  good data from  
th e  secon d  pass for th e  bad data p icked  
up on th e  firs t pass. T h e  P E T  keeps 
tra ck  o f up to  3 2  bad characters in  each  
record . I f  th is  n u m b er is  exceeded , th e  
load re su lts  in  a n  u n co rrecta b le  read er­
ror. Y o u  ca n  c h e ck  th e  n u m b er o f read 
errors by  d ividing the n u m b er in  lo ca ­
tio n  6 3 0  by  2  (1 9 2  o n  upgrade and 4 .0  
P E T S ). T h e  n e x t lo ca tio n  in  m em o ry  
rep eats th is  fo r th e  second  ca sse tte .

T h e  u n co rrecta b le  read error s ta tu s  
b it  is  th e  o n ly  o n e  th a t w ill cau se a load 
error. If tw o data b its  are bad in  the 
sa m e  ch aracter , th e  co rrectio n  c ircu it 
w ill m iss  it .  A  q u ic k  c h e ck  o f S T  
rev eals th a t th e  c h e ck su m  w ill usually  
c a tch  th is  k ind  o f error. F o r th is  reason, 
i f  you w an t to be very sure o f a good 
load, in sert th e  fo llo w in g  lin e  as  th e  
firs t lin e  o f you r program :

1 IF ST THEN PRINT "ERROR" ST : END

Y o u  ca n  s t i l l  ru n  th e  p rogram  by 
ty p in g  in  C O N T  after i t  s to p s. A  pro­
gram  is  stored  as  o n e  b lo ck  o f d ata  on 
th e  tape. T h ere fo re , e x ce p tio n a lly  long 
program s should  b e  avoided i f  m a x­
im u m  error c h e ck in g /c o rre c tin g  is  
desired . A ltern ately , th e  m o n ito r  can  
b e  u sed  to  save program s in  p ieces . T h e  
la s t  program  p ie ce  saved should  b e  th e  
o n e  w ith  th e  h ig h est address.

E ven w ith  a ll  o f  th ese  sch em es w e 
s t il l  are n o t gu aranteed  to  h av e  a good 
tape. T h e  P E T  provides a  w ay to  m ak e 
sure th e  tap e ca n  be read by  u sin g  the 
VERIFY com m and. T h is  com m and reads 
ea ch  ch a ra cter from  th e  tape and co m ­
pares i t  w ith  th e  o n e  in  m e m o ry . T h is  
should  in su re  th a t th e  tape w as w ritte n  
co rrectly . T h e re fo re  you should  alw ays 
v erify  a  program  a fte r you save it.

T h e  V E R IFY  com m an d  can  a lso  be 
u sed  to  p o s itio n  th e  tape. W h en ev er 
th is  co m m a n d  is  issu ed  i t  s ta r ts  th e  
tape and reads in  th e  n e x t program  (or 
th e  o n e  sp ecified ]. T h e  co m p a riso n  is 
m ad e w ith o u t d istu rb in g  w h atev er you 
h av e  in  core . T h e  tape is  le ft p o sitio n ed  
ju s t beyond  th e  program  —  e x a c tly  th e  
goal w e w ere try in g  to  a ch iev e . T h is  
p o s itio n in g  cap ab ility  a llo w s u s  to  add 
p rogram s a t th e  end o f  th e  tape, or to 
m od ify  a n  e x is tin g  program  and rew rite  
i t  in  th e  sam e p la ce . T h e  P E T  p u ts a 
long leader in  b e tw een  ea ch  program  so 
th a t ev en  if you r n ew  v ersio n  is  a l it t le  
longer, i t  w ill  s t il l  f it . B u t b e  carefu l!

T h e  V IC  u ses a  ca sse tte  sy s te m  th a t 
is  a lm o st id e n tica l to  th e  standard  P E T . 
T h e re  are o n ly  th ree  m a jo r d ifferen ces. 
F irs t , th e  V IC  o n ly  supports o n e  ca s­
se tte ; address 2  is  used  to  sup port th e  
R S -2 3 2  in terfa ce . Seco n d , th e  V IC  c o n ­
ta in s  a re lo ca tin g  loader th a t w ill a u to ­
m a tic a lly  s ta rt th e  tape load a t  th e  lo c a ­
tio n  d esignated  by  th e  start-o f-B A SIC  
te x t p o in ter. T h e  V IC  u ses  th e  s ta r t  and 
end addresses in  th e  header to  c a lcu la te  
th e  len g th  o f th e  program  w h ich  is  th e n  
added to  th e  s tart-o f-B A SIC  te x t  p o in ter 
to  arriv e a t a n ew  end address. T h e  
th ird  chang e is  re la ted  to  th e  secon d . 
S in ce  you m ig h t n o t w an t a  program  to 
b e  re lo cated , a n ew  head er typ e has 
b een  created . I f  th e  f ir s t  b y te  o f  the 
header co n ta in s  a th ree , th e n  th e  load 
w ill  w o rk  by  u sin g  th e  s ta rt and end 
p o in ters  e x a c tly  fro m  th e  program  
head er. T h is  is  requ ired  w h en  loading 
m o s t m a c h in e  language p rogram s.

P le a se  sen d  a n y  c o m m e n ts  o r q u e s tio n s  to  
th e  a u th o r a t th e  fo llo w in g  ad d ress: 611  
G a le n  D r iv e , San  Jo se , C A  9 5 1 2 3 .

JMCAO

CBM/PET? SEE SKYLES ... CBM/PET?

“ Should we call it Command-O 
or Command-O-Pro?”
T h a t ’s a p ro b lem  because this p o p u la r  R O M  is 
called th e  C o m m a n d - O - P r o  in E u ro p e . (M aybe 
C o m m a n d -O  sm acks to o  m uch o f  th e  m ilitary.)

Bui whatever you call i t .  th is 4K byte ROM  w ill provide your C B M  BASIC 4.0 (4016, 
4032) and 8032 compulcrs w ith  20 additional commands including 10 T o o lk it program 
editing and debugging commands and 10 additional commands fo r screening, form atting 
and disc file manipulating. (A nd our manual w riter dug up 39 additional commands in the 
course o f  doing a 78-page manual!)

The Command-O extends Commodore's 8032 advanced screen editing features to  the u lti­
mate. You can now SCRO LL up  and dow n, insert or delete entire lines, delete the char­
acters to  the left o r right o f  the cursor, select T E X T  or G R A P H IC S  modes o r ring the 
8032 bell. You can even redefine the window to  adjust it by size and position on your 
screen. A nd you can define any key to  equal a sequence o f  up to  90 key strokes.

The C om m and-0 ch ip  resides in hexadecimal address $9000. the rightmost empty socket 
in  4016 and 4032 or the rearmost in 8032. I f  there is a space co n flic t, we do have Socket- 
2-M E available at a very special price.

Skyles guarantees jo u r  satisfaction: i f  you arc not absolutely happy w ith  your new 
Com m and-O . return it to  us w ith in  len days fo r  an immediate, fu ll refund.

Command-O from  Skyles E lectric W orks ..........................................................................$75.00

Complete w ith  Sockct-2-Me.................................................................................................  95.00

Shipping and  H and ling ..................................(USA/Canada) S2.50 (Europe/Asiu f S10.00
C aliforn ia  residents must add 6%/6'A% sales lax. as required.

S kyles E lectric W o rk s  Visa/Mastercard orders: call to llfree |
231E South Whisman Road (800) 227-9998 (except California).
M ountain View, C aliforn ia  94041 C aliforn ia  orders: please call (415)
(415) 965-1735 965-1735.

IIAI9D "■ S31A>1S 33S 6l 3 d/IAiaO "
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BUSINESS W O RLD INC. 
Information Line (213) 996-2252 
TOLL FREE MAIL ORDER LINES
(800) 423-5886 Outside Calil.

^n p p k z  com puter

A p p le  II-16K 
A p p le  II-32K 
A p p le  II-48K 
A p p le  II-64K 
A p p le  III 128-K

:r s
m

O ur
H i

List P rice SAVE
$1330.00 S999.00 S331.00
1430.00
1530.00 SPECIAL
1725.00 C A L L s
3915.00 2997.00 918.00

. A L T O S  8 C S  8 0 0 0 - 1 5  *>90.00 4450 .00  1540.00

S H A R P -6 4 K  Z 8 0  FU LL K B D  Y X -3 2 0 0  C A L L

N E C  P C  8 0 0 1 1050.00 245.00

A T A R I P E R S O N A L O ur
S AVEC O M P U T E R S L ift P rice

4 0 0  16K Bytes o f Ram 595.00 337.45 257.05
800 16K Bytes o t Ram $1080 00 739.00 332.00
410 P rogram  R e co rde r 90.00 77.00 13.00
810 Disk Drive 600 00 457.00 143.00
825 Printer (80 co l-

230.00C e n tro n ic  737) 999.95 769.00
820 Printer (40 co l

im p a c t) 450.00 353.00 97.00
830 A cous tic  M odem 200.00 155.00 45.00
850 In te rla c e  M o d u le 220.00 192.00 48.00
A ta ri V is ica ic 200.00 164.00 36.00
A ta ri 40016K 59500 327.00 304.00

¥An%  HEWLETT
mlWM  P A C K A R D List

O u r
Price SAVE

HP-125 M ic ro c o m p u te r 3750.00 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
16K Exp-M em ory

40.00M o d u le 295.00 255.00
G ra p h ic s  Plotter 7225 2450.00 2075.00 375.00
Personality M o d

85.00lo r  7225 750.00 665.00
26318 Im p o c t'p rin te r; 

h v y  d ty 3950.00 3250.00 700.00
O p tio n  020 fo r  2631B 
8 Drives to  c h o o s e  from

150.00 125.00 25.00

195.0082902S 1300.00 1125.00
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
75.00
65.00

bytes m e m  
HP-41 C  C a lc u la to r

325.00 
250 00

250.00
185.00

C a rd  R eader for
4 1 C V C 21500 162.00 53.00

Prin ter to r 41CV/C 385 00 289.00 101.00
O p tic a l W a n d  for

97.00 28.0041 C V iC 125.00
Q u a d  Ram e q u a ls

14.004  M em . M ods 95 00 81.00
M em ory  M o d u le s  tor

25.0041C $
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  

S c ien titic 150.00 117.00 33.00
HP-38C P ro g ra m b le

117.00 33.00Bus. RiE 150.00
HP-32E A dv. S cien titic 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  in ve n to ry  o f L ib ra ries, a cce sso rie s  a n d
supp lies

PRINTERS

E P S O N List O u r  P r ic e S A V E
M X 80  FT 745.00 549.00 196.00
M X 80  IMPACT 645.00 450.00 195.00
M X 70 IMPACT 5 0 0  00 390.00 110.00
M X  100 995.00 765.00 230.00
A P P L E  S 1 L E N T Y P E 6 4 5  00 299.00 346.00
A NADEX 9501
N E C
5510

1650.00 1299.00 351.00

3195.00 2445.00 750.00
5515 3295.00 2545.00 750.00
3510 2495.00 1795.00 700.00
3515 254 5  00 1849.00 696.00
O K ID A T A
MICROLINE 80 545.00 395.00 150.00
MICROLINE 82 649.00 549.00 100.00
MICROLINE 83 1050.00 769.00 281.00
P A P E R  T IG E R
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
5 6 0 G  N e w  fu ll size 1.695.00 1.139.00 556.00
D IA B L O  (LETTER Q U A L IT Y )
630 R102 b id ir e c t io n a l 

tra c to rs  2 .965.00 2.350.00 615.00
1640K109 k e y b o a rd  
trac to rs 4 .000.00 2.899.00 1,100.05

6 3 0  RO R e ce ive  O nly 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

SPECIAL OF THE MONTH

^r64K
A P P L E  I I  PLU S 
48K  W /16K  
EXPA N SIO N  BO A R D

^List price S1780.00 
Our price S1199.00

Save $581.00

APPLE II STU D EN T^ 
SYSTEM

•  A p p le  I I  P lu s  S y s te 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"

S A N Y O  M O N IT O R S
High Resolution, N u m b er 1 te lle r

13" C o lo r  (new ) 
n ig h  q u a lity  

1 2 "  G re e n  Phospho 
12 " B lack &  W n.te 
15 " B lack &  W hite  
9 "  B la ck  &  W hite  

The Best Seller'

DISKETTES
S O L D  IN  B O X E S  O F  10 
(M in. Purchase)

SOFTWARE
F O R  A P P LE  I I

A p p le  Fortran J
DOS 3 3  (16 Sector)
A p p le  PILOT (16 Sector) 
A p p le  FORTRAN 

're q u ire s  A280006)
16 Sector)

L a n g u a g e  System w ith  
A p p le  P ascal 

BPI G e n e ra l L e a g e r 
System 

BPi In ven to ry  P a c k a g e  
V is idex 

V is tca lc  
D esktop  Plan ll 
M ic ro ia b  D a ta b a se  
System
S to n e w a re  DB M aster 
M use S upertext n 
S o fta p e  M a g ic  W in d o w

Lis t
O u r

Price S A V E
200.00  

60  00  
150.00

$ 147.00 $ 
45.00 

119.00

53.00
15.00
31.00

200 00 159.00 41.00

495 00 399.00 96.00

395 00 
395 00 
200 00  
200.00 
2 0 0 0 0

319.00
319.00
159.00
159.00
159.00

76.00
76.00
41.00
41.00
41.00

150 00 
229 00 
150 00 
99  00

119.00
189.00
119.00 
72.00

31.00
40.00
31.00
27.00

TEXAS INSTRUMENTS

$550 00
360.00
340.00
370.00

2 3 5 0 0

Tl 99 /4A  C o n s o le  New 
im p ro v e d
1 0 "  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  D rive 
RF M o d u la to r 
T e le p h o n e  C o u p le r 

(M o d e m )
Printer (Solid State)

9 5 0  00 385.95 564.05

3 7 4 9 5 317.95 57.00
399 95 312.95 87.00
149 95 127 95 22.00
499 95 390.95 109.00

4 9  95 42.50 7.45

224 95 185.95 39.00
399.95 315.95 84.00

B l 'Y  $10 0  o f  the O u r
F o llow ing  Diskettes List P rice SAVE

D Y S A N PRICE PER DISKETTE
104 1 5 " SOFT SECTOR $ 6 00 3 99 $ 2.01
104 1D = ’  DBL

DEN.-SOFT SEC 6  40 4 6 0 1.80
3740 1 8" SOFT SECTOR 7  25 4  75 2.50
3740 1D 8 “ DBL

3.85DEN -SOFT SECTOR 1075 6  90
M A X E L L
MD-1 5 " SOFT SEC­

4.00 1.00TOR! DBL DEN 5 0 0
MD-2 = '  SOFT
SECTOR'DBL SIDE DBL

4.90 2.10DEN 7 0 0
FD-1 8 “ SOFT SEC DBL

2.00DEN 6 5 0 4.50
FD-2 8 '  SOFT SEC DBL

5.95 2.55SIDE'DBL DEN 8.50

MODEMS
NOVATION CAT MODEM 189 95 140 00 49.95
NOVATION D-CAT 199 00 150 00 49.00
NOVATION APPLE C A T 349 00 310.00 39.00
HAVES MICROMOOEM 379.00 295 00 84.00
HAVES SMARTMODEM 2 7 9  00 239.00 40.00

TERMINALS
T E L E V ID E O

910 
91 2C 
92CC 
950C

List 
699  00
950.00
995.00 

1.195 00

DRIVES

Price SAVE
599.00  100.00
699.00  251.00
795.00  200.00
949.00  246.00

CORVUS
5  MBYTES 
10 MBYTES 
20  MBVTES

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

CALCULATORS
CASK)
HR-10 
HR-12 
FR-100 
FR-1210 
PQ-20 
LC-785 
L C 3 1 6 5  
FX-68 S cien titic  
FX-81 S c ien tific  
FX-3600P S c ie n titic  
FX-602P "C o m p u te 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 a s e  D ot M atrix  

FX-702P Solves P roblem s 
w ith  A lp h a -N u m e ric  
C la r ity , uses Basic 
L a n g u a g e

49.95 39.00 10.95
54  95 42.00 12.95
79 95 59.00 20.95

129 95 99  00 30.95
29  95 23.00 6.95
12 95 10.00 2.95
12.95 10.00 2.95
29.95 23.00 6.95
1995 17.00 2.95
39  95 29.95 10.00

TELE. ANSW. DEVICES
PHONE MATE
900
9 0 5  R em ote
910
920
925 R em ote 
930 R em ote 
9 5 0  R em ote  
9 6 0  R em ote

119 95 86.00 33.95
199.95 144.00 55.95
159 95 115.00 44.95
199 95 144.00 55.95
239 95 173.00 66.95
299 95 216.00 83.95
339 95 245.00 94.95
3 9 9  95 288 00 111.95

a
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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 ittin g  evasive dogfigh ting  
aliens th irs ty  fo r  y o u r  b lood . F o 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 display back­
ground s im ila r to  M IN O S as the  action 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 
tra ck  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  yearsl — $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 conta ins programs custom ­
ized fo r  OSI, tu to ria ls  on how  to  use and m o d ify  
the  system, and reviews o f OSI related products. 
In the  last tw o  years we have run artic les like 
these I

1) A  tu to ria 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 the  D ire c to ry  o f f  tra ck  12.
4 ) Listings fo r  20  game program s fo r the  OSI,
5) H ow  to  w rite  high 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 T U R E S !!!
Fo r O SI, TR S -80. and C O LO R -80. These 

Adventures 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 th a t 
take 30-50 hours to  p la y . (Adventures are in te r­
active fantasies. It 's  lik e  reading a b oo k  except 
th a t you  are the  m ain character as you  give the 
com puter commands lik e  “ L oo 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 
COLOR-8O and TRS-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 LA N T , Y o u 'll have to  explo re  a M artian c ity  
and deal w ith  possib ly hostile  aliens to  survive 
th is one. A  good firs 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!

T R E K  A D V E N T U R E  (by B ob Retelle)
This 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 ,a nd  now  you  are in deep troub le .

D E A TH  SHIP (by Rodger Olsen)
O ur f i r s 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  outside. $14.95 each.

OSI NEW-NEW-NEW OSI
T IN Y  COM PILER

The easy way to  speed in  y o u r programs. The 
tin 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 from  50-150 
tim es faster. The t in y  com pile r generates re locat­
able, native, transportable machine code tha 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 the  m in im um  sized system th a t 
can run the  C om pile r. I t  also handles o n ly  a 
lim ited  subset o f Basic — about 20 keywords in ­
c lud ing  FO R , N E X T . IF  TH E N , GOSUB. GOTO, 
R E TU R N . E N D , STOP, U S R (X ), P E E K , POKE, 

> , Variable names A -Z , and Integer 
Numbers fro m  0-64K .

T IN Y  C O M PILER  is w ritte n  in  Basic. It can 
be m od ifie d  and augmented b y  the  user. It  comes 
w ith  a 20  page manual.
T IN Y  C O M PILER  -  $19.95 on tape o r d isk OSI

SUPERDISK II
This d isk  conta ins a new B EXEC * tha t boots 

up w ith  a num bered d ire c to ry  and w h ich  allows 
creation , dele tion  and renam ing o f files w ith o u t 
ca lling  o th e r programs. I t  also conta ins a s light 
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 tha t con­
ta ins a d isk packer, a hex/dec ca lcu la tor and 
several o the r u tilitie s .

It also has a fu l l  screen e d ito r (in  machine 
code on C2P/C4)) th a t makes corrections a snap. 
W e'll also toss in  renum bering and program 
search programs — and sell the  w ho le  th ing  fo r — 
SUPERDISK II $29 .95  (S'/S") OSI

BARE BO AR D S FOR OSI C1P 
M E M O R Y  B O A R D S !!! -  fo r  the  C1P — and they 
conta in  parallel 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, th e  board plugs in to  the expan­
sion connector on  the  600  board. Available now l 

PROM BURNER FOR TH E 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 C 4/8P . - $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 2114's. Bare Board $39.95.

W O RD PROCESSING TH E EASY W A Y -  
W IT H  M AXI-PR O S

This is a line-orien ted  w ord  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  typ e  a 
letter.

I t  has au tom atic  r ig h t and le f t  m argin ju s t i­
fica tion  and lets y o u  vary the  w id th  and margins 
du ring  p rin tin g . I t  has au tom atic  pag ination  and 
autom 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. It w il l make any num ber o f 
m u ltip le  copies or chain file s  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  g lobal and line ed it 
capab ility  and the  po lled  keyboard  versions 
conta in  a corrected  keyboard rou tine  th a t make 
the  OSI keyboard decode as a standard typ e ­
w r ite r  keyboard.

M A X I-P R O S  also has sophisticated file  
c a p a b ili t ie s .  I t  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 i le  merging capabilities 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  BASIC  (0S65D 5 1 /4 "  o r 
8 "  d isk) so th a t i t  can be easily adapted to  any 
p rin te r o r  p r in tin g  jo b  and so th a t i t  can be sold 
fo r  a measly price.
M A X I-P R 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  ROM  adds line  ed it 
func tions , so ftw are  selectable scroll w indow s, 
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 itio na l ch ip . C1P requires o n ly  a jum per 
change. — $39.95
C1E/C2E sim ila r to  above b u t w ith  extended 
m achine code m o n ito r. — $59 .95  OSI

A R C A D E  GAM ES FOR O SI, C O LO R -8O A N D  
TRS-80 (8K O SI, 16K  TRS-80 A N D  COLO R -8O)

T IM E T R E K  - A  R E A L  T IM E , R E A L  G R APH IC S 
S TA R TR E C K . See y o u r  torpedoes h i t  and watch 
y o u r  instrum ents w o rk  in  real tim e . No m ore un­
realistic sc ro lling  disp lays! $14.95.

S TA R F IG H TE R  - This one man space w ar game 
p its  you  against spacecruisers, battlewagons, and 
one man fighters, you  have the v iew  fro m  y o u r 
co ckp it w in d o w , a real tim e  w o rk in g  ins trum en t 
panel, and y o u r w its . A n o th e r real tim e  goody. 
$9.95

B A T T L E F L E E T  - This grown up  version o f Bat­
tlesh ip  is the  toughest th in k in g  game available on 
OS! o r 80  com puters. There is no  luck involved 
as you  seek o u t the  com puters hidden fle e t. A  
topographica l toughie. $9.95 

QUEST - A  NEW  ID E A  IN A D V E N T U R E  
GAM ES! D iffe re n t fro m  a ll the  others. Quest is 
p layed on a com puter generated mape o f Alesia. 
Y o u r job  is to  gather men and supplies by com b- 
bat, bargaining, exp lo ra tion  o f ru ins and temples 
and o u tr ig h t b an d itry . When y o u r force is strong 
enough, y o u  a ttack  the C itadel o f  M oorlock  in a 
life  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-SO OR TRS-80 O N L Y . $14.95

Please specify system on a ll orders
Th is is o n ly  a pa rtia l lis ting  o f w ha t we have to  o ffe r. We o ffe r over 120 games, ROM S, and data sheets fo r  OSI systems 

and m any games and u tilitie s  fo r  CO LO R -8O 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
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COPCOP Single Drive Copier
by Peter K leijn jan

C O PC O P is a versatile  disk 
copying program  fo r OSI C2-4P 
and C 4P -M F system s. W ith  it, 
the user can  copy diskettes  
quickly and easily , regardless of 
the p articu lar system ’s 
configuration .

CO PCO P
requ ires:

OSI w ith  o n e  d is k  d rive

T h is  u ti l ity  for O S I C 2 -4 P  and C 4 P -M F  
u sers  fea tu res  a com m an d  file  to  co m ­
b in e  th e  co m fo rt o f a B A SIC  d ialogue 
w ith  th e  e ffic ie n t m em o ry  u se  of 
m a c h in e  code.

C O P C O P  adapts to  th e  s iz e  o f  your 
s y s te m 's  m em o ry . O n  a  2 4 K  sy ste m  it 
co p ies up to  8 tra ck s  a t a tim e ; w ith  
4 8 K , 2 0  can  b e  acco m m o d ated . I t  also 
m a in ta in s  th e  o rig in a l se c to r  layo u t, 
and a u to m a tic a lly  sk ip s  tra ck s  w ith o u t 
head ers. C O P C O P  ca n  p rin t o u t a neat 
se c to r  d irecto ry  (and rep lace SE C D IR ). 
If req u ired , it ca n  cop y  tra ck  0  o r in ­
it ia liz e  before  a w rite . And o f cou rse  
i t 's  se le c tiv e , a llo w in g  y o u  to  specify  
w h ich  tra c k s  to  copy.

A v ita l m e c h a n ism  used in  th is  pro­
gram  is  th e  so -ca lled  "co m m a n d  f i le . "
O S -6 5 D  ca n  get its  inp u t from  a variety  
o f  in p u t d ev ices : d ev ice  #1 is th e  seria l 
te rm in a l, # 2  is  th e  keyboard  con so le , 
e tc . W h a t in te re sts  us is  d ev ice  #5  — 
u se  o f  m em o ry  as in p u t. T h is  m ean s 
th a t y o u  can  P O K E  in to  m em o ry  any  
seq u en ce  o f inp u ts to  O S -6 5 D . (C o n se­
q u en tly , you ca n  inp u t to  B A S IC , EM , 
o r ev en  a sse m b le r, s in ce  th ey  a ll u se
O S -6 5 D  ro u tin e s .) C o n tro l ca n  th e n  be 
transferred  to  m em o ry  by  giv ing the 
" I O  1 0 ,0 2 ”  com m an d .

C O P C O P  firs t c o lle c ts  th e  d ata  it 
need s to  cop y  a d isk , and th e n  b u ild s  a 
com m an d  f i le  u sin g  th ese  data. T h is

com m an d  file  resid es from  $ 4 8 0 0  up­
w ards (figure 1). It uses th e  " g e tk e y "  
ro u tin e  a t $ 2 5 2 B  to  h a lt e x e cu tio n  
w h en  you have to  exchang e d isk e tte s .

W hat is  th e  advantage o f th is 
tech n iq u e  over sim p le  D O S com m an d s 
em bedded (w ith  D IS K !"  ” ) in  the 
B A SIC  program? A fter co n tro l has been 
transferred  to  th e  com m an d  f ile , the 
B A SIC  program  its e lf  isn ’ t  needed 
an y m o re! N or is  th e  8K  B A SIC  in te r­
p reter. T h is  saves enough m em o ry  
(about 10K) to  enable  cop ying o f fo u r 
m o re  tra ck s  a t a tim e.

L istin g  1 is  th e  program  itse lf . L ines 
1 0 0 -2 7 3  ex tra c t n ecessary  in form ation  
from  b o th  th e  op erator and th e  source 
d isk  (th e  " o r ig in a l" ) .  T h e  la tter  is

ach ieved  by  u se  o f th e  " D I  x x "  D O S - 
com m an d , w h ich  p rin ts  a se c to r  m ap of 
tra ck  x x . L in es 5 0 0 -5 9 0  are a su b ­
ro u tin e  th a t p rin ts a se c to r  d irecto ry  for 
a ll requ ested  track s.

L in e s  1 0 0 0 - 1 2 8 0  c o n t a in  th e  
d isk e tte  cop y  su b ro u tin e . T h is  ro u tin e  
ca lls  2 0 0 0 -2 1 3 0 , w h ich  adds a sin gle  
pass (one series  o f C A lls  and SAves) to 
th e  com m an d  file . 5 0 0 0 -5 1 3 0  p rin ts  an 
approp riate CA11 or SA ve com m an d  to 
th e  com m an d  f i le , and 7 0 0 0 -7 0 6 0  co n ­
v erts  a page n u m b er to  a fu ll h e x a ­
d ec im a l address.

P le a se  ad d ress co rre sp o n d en ce  to  K le ijn ja n  
C o n s u lta n ts  B V , K e rk w e te rin g  1 1 , 34 2 1  
T S  O u d ew a ter , T h e  N e th e rla n d s .

Listing 1

1 HEM COPCOP HEL&. 13 24-4BK. TR.0. IN. *WNS ttLSO UN VS.2M0D 
5 ■50KE133. /I :RUNH?
10 KOR1=1TO20:PRINT:NEXT

PRINT1’**** COPY COPY *«**":FQRI=1TG7:PRINTsNEXT

40 PRINT"Kiei jnJan Consultants <e) 19S0"
50 PRINT"-------------------------------------------- - PRINT
60 PRINT"This program contains a FORMAT LISTER and a DISKETTE COPIER." 
70 PRINT"The copier has facilities to copy track zero and to";
75 PRINT" initialize":PRINT"before write."
SB PRINT
100 P0KE2S93. 2S:P0KE2S94, 11:P0KE2SSS. 0:P0KES722.0
110 1)1 Ml)S< 39, S) :CR$=CHRSC13) :MO=INT C(PEEKC89E0)-29)/S)
111 X*=""
112 PRINT:PRINT"WhiCh "+X*+"tracks should NOT he copied or listed?
113 INPUT"(XX-YY) (RETURN to continue)"»K*:PRINT
115 IFK*=""THEN120
H E  IFLENCKS) <> 5THENPRINT: PRINT"—  LENGTH ERROR--" :G0T0112 
117 FT=VOL C LEFTS C Kt. 2) ) : LT=VRH RIGHTS (K*. 2 ) )
U S  FORI=FTTOLT:DSCI, 1)="N":NEXT
119 XS="other ":G0T0112
120 PRINT:PRINT"Insert the disk »ou want copied, then hit any Key.”
121 1=0:PRINT:DISK!"GO 252B":PRINT
122 1=1+1
123 IFI=40THEN2S0
124 IFDSCI. 1)="N"THEN122 
130 I*=STRS(I)
140 I*=RIGHT*("0" + RIGHT*(IS. LEN<I*)-l) . 2)
150 DISK!"ME D100. D100 
170 DISK!"IO . 10 
180 DISK!"DI "+IS 
190 DISK!"IO ,02 
200 PRINTW5:PRINT#5. "*"
210 DISK!"ME D100. D100 
220 INPUT#5, fit
230 IFLEFTSCOS. 3) = "TRP>"OROS=” "THEN220 
240 IFA*="*“THEN270

(Continued on next page)
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Listing 1 (Continued)

2 5 0  SN =VAL<M ID SCAS, 2 ,  2>>
2 8 0  D * C I ,  S N )= R IG H T *C A * . 1 ) : GOTO220
2 7 0  D IS K !"M E  D 1 0 0 . D 1 0 0 "
2 7 1  X * = “  " :F 0 R K = 1 T 0 5 :X *= X S + X * :N E X T
2 7 2  P R IN T # 5 . X * ; :P R IN T # 9
2 7 3  G 0 T 0 1 2 2
2 8 0  P R IN T :IN P U T " F o rm a t I i s t i n s " ! X * :P R IN T
2 9 0  IF L E F T S C X *. 1 )= "Y "0 R L E F T S < :X * , 1 )= "J "T H E N G O S U B 5 0 0
3 0 0  P R IN T :IN P U T "C o o y  d i s k e t t e " ; X * :P R IN T
3 1 0  IF L E F T * ( X $ ,  1 )  <> "N "T H E N X *= ...... GOSUB1000
3 2 0  END
5 0 0  P R IN T : IN P U T " L is t  o n  o r i n t e r " S X *
501  IF L E F T * < X * .  1 ) < ) " Y "T H E N D = 2 : GOTO503
5 0 2  D=1
5 0 3  F 0 R J = 1 T 0 3 9
5 0 5  IF D * < J ,  1> =  "N "T H E N 5 8 0  
5 1 0  P R IN T # D , " T r a c k " ! J s
5 2 0  IF D * C J ,1 ) = " " T H E N P R IN T # D ,T f lB ( 1 2 ) i " M is s in 9  h e a d e r" :G O T O 5 S 0  
5 3 0  K=0 
5 4 0  K=K+1
5 5 0  IF D * C J . K )= ""O R K = 9 T H E N 5 8 0
5 E 0  P R IN T E D ,T A B C 1 2 ): " s e c t o r " ; K S " :  " S D * ( J . K ) ; "  o a 9 e < s ) “
5 7 0  GOTO540 
5 8  3 NEXTJ
5 9 0  P R IN T :P R IN T :R E T U R N
9 9 8  DATA2, 1 0 . 1 8 . 2 8 .  5 8 .  8 4 ,  8 0 .  8 8 ,  9 8 ,  1 0 4 , 1 1 2 , 1 2 0 , 1 2 8 , 1 3 8 , 144
9 9 9  D A T A 1 5 2 ,1 8 0 , 1 6 8 . 1 7 6 . 184
1 0 0 0  REM— COPY SUBROUTINE
1 0 8 0  D IS K !"M E  F 0 0 0 , 4 8 0 0 " :P R IN T # 5 , " E X IT " S C R * ! :P R IN T # 9
1 0 9 0  T F = 1 : P R I N T : I N P U T " I n i t i a  I i z e  b e f o r e  w r i t e  < Y /N ) " ; IX S : PR IN T
1 0 9 2  P R IN T " - j u s t  a  fe w  s e c o n d s . " : P R IN T
1 0 9 5  GOSUB2000
1 0 9 6  T L = I - 1 : IF C N = 0T H E N 1150
1097 PRINT#5.CRS;"Place originaI";CR*:sPRINT#9
1 0 9 8  P R IN T # 5 ."G O  2 5 2 B " iC R $ ; : P R IN TS 9 
1 1 0 0  X $ = "C A L L ":G O S U B 5 0 0 0
1 10 5  P R IN T # 5 ,C R S !"P i a c e  c o o y " : C R * i : PR1NT#9
1 1 1 0  P R IN T # 5 . "GO 2 5 2 B " ;C R * i :P R IN T # 9
1 1 2 0  X *= "S A V E "  :G O SU B5000
1 1 3 5  T F = T L+ 1
1 1 4 0  IF T F  < 40TH E N 1095
1 1 5 0  IN P U T " T ra c k  z e r o  c o o y "  iK S : IF L E F T S C K *. 1 ) 0  "Y "T H E N  1 24 0  
1 1 6 0  P R IN T # 5 , C R * : " P la c e  s y s t e m d is k " i C R * i “ GO 2 5 2 B " !C R * ;
1 1 6 4  P R IN T # 5 , "C A  0 2 0 0 = 1 3 ,1 " iC R $ ; C R S P I  a c e  o r  i  3 i n a  I •' iCRSS 
U S E  P R IN T # 5 , "GO 2 5 2 B "  !C R $ ! "GO 0 2 0 0 " iC R S S " 2 " ; C R * ; " R 4 0 0 0 " ;C R S ;
1 1 7 0  P R IN T # 5 . " E " iC R * ; C R * ; " P la c e  c o o y " S C R * 5 : P R IN T #9  
1 1 7 4  P R IN T # 5 , "GO 2 5 2 B " : C R S :"G O  0 2 0 0 " ;C R $ : " 2 " ;C R S ;
1 1 7 8  P R IN T # 5 , "W 4 0 0 0 /2 2 0 0 ,  8 "  i  CRS! " E "  !  C R * i:P R IN T # 9  
1 2 4 0  P O K E 1 0 9 4 4 ,7 6 : P O K E 1 0 9 4 5 ,8 1 : P O K E 10946 . 4 2  
1 2 5 0  P R IN T # 5 , "GO F F A 0"
1 2 6 0  P R IN T :P R IN T " P re s s  a n y  k e y  t o  s t a r t  a n d  t o  c o n t i n u e . "
1 2 8 0  D IS K ! "M E 4 8 0 0 . F 0 0 0 " :D IS K ' " 1 0  1 0 . 0 2 " :RETURN 
2 0 0 0  I= T F : CN=0 
2 0 0 5  I F I > 3 9T H E N 2 1 20
2 0 1 0  IF D S C I, 1 > = " " 0 R D * < I ,  1 )= "N "T H E N I= I+ 1 :G O T O 2 0 0 5  
2 0 2 0  READFV 
2 0 3 0  K=1
2 0 4 0  G O SUB7000:REM  CONVERT FV TO F t :  10  BECOMES 0 A 0 0  
2 0 5 0  I F D * ( I ,  K ) = " " 0 RK=9THEN21 00  
2 0 8 0  F V = F V + V A L C D * a ,K )>
2 0 7 0  D * a , K ) = F * + " / " + D S C I , K )
2 0 8 0  K = K + 1 
2 0 9 0  GOTO2040 
2 1 0 0  1 = 1 + 1 :CN=CN+1 
2 1 1 0  IF C N (M A TH E N 2005  
2 1 2 0  RESTORE 
2 1 3 0  RETURN 
5 0 0 0  FO RJ=TFTO TL 
5 0 1 0  K=1
5 0 2 0  IF D S C J , K ) = “ "0R D S C J. K ) =  "N "T H E N 5 1 2 0  
5 0 3 0  C *= L E F T *C D *C J , K ) ,  4 )
5 0 4 0  J * = S T R *C J )  : J S = R IG H T * ( " 0 "  +  R IG H T * i: J * .  L E N ( J $ > - 1 )  ,  2 )
5 0 5 0  K *= R IG H T *C S T R * i:K ) . 1 )
5 0 6 0  IF X S = "C A L L "T H E N 5 0 8 5  
5 0 7 0  I F I X t  O " Y"O R K <>1THEN50S0 
5 0 7 5  P R IN T # 5 , " I N  " + J S ;C R $ ::P R IN T # 9
5 0 8 0  P R IN T # 5 , "S A  " + J * + " , " + K * + "  =  "+ D * C J ,K ) ;C R S ;:P R IN T # 9 :G Q T O 5 0 9 0
5 0 8 5  P R IN T # 5 , "C A  "+ C S + "  =  " + J S + " .  " + K * ;  CRS; :  PR IN T '#9
5 0 9 0  K=K+1
5 1 1 0  IF K (M A T H E N 5 0 2 0
5 1 2 0  NEXT:RETURN
7 0 0 0  X = IN T < F V /1 6 )+ 4 8
7 0 1 0  IF X > 57T H E N X = X + 7
7 0 2 0  LDS=CHRSCX)
7 0 3 0  X = F V -1 6 * IN T C F V /1 6 )+ 4 8  
7 0 4 0  IF X )5 7 T H E N X = X + 7
7 0 5 0  F S = L D *+ C H R $ C X > + "0 0 " :RETURN J M C R O '

EXIT
02 TRACK.
A *__
A«Place original 
A*GO_252B 
A»CA 0 2 0 0 -1 2 ,1  
A*CA 0300=12,2

A»CA 3000=  19,1 
A * _
A * Place copy 
A»GO 252B 
A«SA 12,1 =0200/1 
A«SA 12,2 =  0300/1

A *SA 19,1 =3000/8 
A * _
A»Place original 

(etc.)

Figure 1: OS-65D command file: Input 
from memory (from the actual com­
mand file) Is underlined. The Instruc­
tions (“Place copy”) are only for the 
benefit of the operator.

OHIO SCIENTIFIC
T H E  W I Z A R D ’S C I TY  —
search fo r gold in the  dun­
geons beneath the  W izard’s 
c ity  o r in th e  s u rro u n d in g  
fo rest. A dynam ic adventure 
a llow ing  progress in s trength  
and experience. A ll OSI — 
casse tte  $12.95, d isk  $15.95. 
OSI HARD W ARE 15% O FF  
RETAIL PRICES!
GALACTIC EMPIRE — a s tra t­
egy gam e o f in te rs te lla r con­
quest and negotia tion. Com­
pete to  discover, conquer, and 
ru le an em pire  w ith  the com ­
puter o r 1-2 o the r players. C4P, 
C8P c a s s e tte  $12.95, d isk  
$15.95.
AIR TRAFFIC ADVENTURE —
a real tim e a ir tra ff ic  s im u la ­
tion . C4P, C8P d isks  $15.95. 
P lus S-FORTH, PACKMAN, 
CRAZY BOMBER, ADVEN­
TURE, TOUCH TYPING, IN­
TELLIGENT TER M INAL and 
m ore. Send fo r o u r free 
ca ta log  inc lud ing  pho tos  and 
com p le te  descrip tions .

(312) 259-3150 
Aurora Software Associates 

37 S. M itche ll 
A rling ton  H eights 

Illino is  60005
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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 
M ICRO  keeps you informed w ith up-to- 
the-minute data on new products 
and publications:

• hardw are ca ta log  with organized, 
concise description

• so ftw are  ca ta log  in an easy-to- 
use format

• new  pub lica tion s listed and 
annotated

• rev iew s and eva luations of sig­
nificant products

And there's much more:
• In-depth hardw are tutoria ls 

bring expert advice into your home or 
office.

• Deta iled  d is cu ss io n s  of pro­
gram m ing languages deepen and 
broaden your programming ability.

• C om p le te  program  lis tings
enable you to increase your machine’s 
capabilities.

• B ib liog raphy of 6502/6809  
inform ation helps you to find pertinent 
articles in a timely manner.

• S p ec ia l m onthly featu res with 
in-depth treatment of one subject or

system increase your knowledge of the 
field.

•  Ba lanced  m ix of m achine- 
sp e c if ic  and general a rtic le s  foryour 
everyday use as well as long-range 
reference needs.

•  Informative advertis ing 
focused specifically on 65 0 2 /6 8 0 9  
machines keeps you abreast o f latest 
developments.

•  Reader fe edback  puts you in 
touch w ith other micro-computerists.

MICRO is the magazine you need to 
get the most from you: own 6 5 0 2 /6 8 0 9  
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 conven ience , ca ll our 

to ll-free number:

1-800-227-1617, Ext. 564
(In California, 800-772-3545. Exl. 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.)

SUBSCRIPTIO N  RATES (U.S. dollars) 
Yearly subscription (ISSN 027-9002) 
saves 20%  off the single-issue price. 
U.S. $2 4 *
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 $27 ($72 air)
*  SPECIAL OFFER— U.S. ONLY:
Save even more— 30%  off single-issue 
price: 2 years, $42

You’ll love 
every byte.

YES! I want to get more from 
my microcomputer. Please send me

year(s)ofMICROat$ /year. 
(Outside U.S. and Canada, please 
indicate via □  surface or □  air mail.)

N am e

C om pany

S tro -i

Cit7 S la te  Z ip  C o d e

□  Check enclosed for S
□  Charge my credii card account

□  VISA □  MasterCard

S tgna iu re  

C a rd  num ber 

Excitation date
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"Y O U R  SAL VA TIO N  IN  THE SEA OF INFLA T IO N ”ARK COMPUTING
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 A&C $225.00

16K Ram Board ARK $ 89.00
32K Ram Board ARK $139.95
- with 16-K ram installed - 
(add ? 20.00 for full 32-K 
ram installed)

LOWER CASE PLUS II by Lazer 
Microsystems.
The Lazer Microsystems LCP II 
is the LCA value for the bud­
get minded APPLE II owner. 
Works with all Revision 7 and 
Later APPLE II1s. Includes 
Basic and Pascal software on 
disk. Works with many popular 
word processors.
ARK's LOW PRICE of $ 19.95

For people who demand the best
The best Lower Case Adapter 
available for the APPLE II. 
LOWER CASE PLUS by Lazer 
Microsystems.
This feature packed board 
has twice the features of 
competing boards.
The only LCA that works 
with VISICALC and is recom­
mended 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

I THREE EXCITING PRODUCTS. A ONCE IN A 
LIFETIME DEAL. LOWER CASE PLUS+, 
KEYBOARD PLUS+, & AN 8O-COLUMN BOARD 
ALL FOR LESS THAN THE NORMAL COST OF 
I THE 8O-COLUMN BOARD ALONE.

ARK $299.95

By LAZER
-ANIX 1.0: A set of incredible disk 

utilities w/ UNIX like 
Operating System.
A&K $ 34795 

-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

software
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)
: RP$ 29.95 ARK$ 19.95
: RPS 29.95 ARK§ 19.95
: RPS 29.95 ARKS 19.95
: RPS 29.95 ARK§ 19.95
: RPS 29.95 ARK§ 19.95
: RP$ 24.95 ARK$ 17.95

By DATAMOST
-SNACK ATTACK: RP? 29.95 ARKS 
-THEIF: RP? 29.95 ARKS
-CONEY ISLAND: RP? 29.95 ARK?
-6502 ASSEMBLY by RANDY HYDE:

RP? 19.95 ARK$ 15.00

19.95
19.95
19.95

By ON-LINE SYSTEMS
-MOUSKATTACK : RPS
-CROSS FIRE : RP?
-CRANSTON MANOR: RPS
-ULYESSES : RPS
-SOFTPORN ADV : RPS
-TIME ZONE : RPS
-LISA 2.5 : RPS
-SPEED/ASM : RP
-THRESHOLD : RP
-PEGASUS II : RPS

34.95 ARKS
29.95 ARK
34.95 ARKS
34.95 ARKS
29.95 ARK
99.95 ARK
79.95 ARK
39.95 ARK!
39.95 ARKS
29.95 ARK,

24.95
21.95
24.95
24.95
21.95
75.95
59.95
29.95
29.95
21.95

We accept: MASTERCARD, VISA(Include card # and expiration date), CASHIER 
or CERTIFIED CHECKS, MONEY ORDERS, or PERSONAL CHECKS(Please allow 10 days to

Please add 3% for shipping & handling (minimum $2.00). Foreign orders please 
add 10% for shipping & handling.
We accept COD's (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
AR K  COMPUTING  • P.O. Box 2025 •  Corona, CA 91720



(iplUersakUriter & APPLE II:
The Keys to Unlimited Graphics

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

EZ P o rt w i l l  Solve Your 
Cam e I/O P rob lem !

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 top 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 i l ia r ?

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

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

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

EZ PORT MAKES GAME I/O 
CHANCES CONVENIENT, 

OUICK & SAFE.

Suggested price $ 24 .95
Ask your local computer retailer for 
EZ Port, or contact:

V e rs a C o m p u tin g , In c .
3 5 4 1  Old Conejo Rd. Suite 1 0 4  

Newbury Park, CA 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 t  A p p le  C o m p u te r, Inc.

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

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

Newbury Park, CA. 91320 (805)498 -1956
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BOX 120 
ALLAM UC H Y, N.J. 07820 
201-362-6574

HUDSON DIGITAL ELECTRONICS INC

THE TASK* MASTERS
HDE su p p o rts  th e  *T IM , AIM , SYM  and  KIM  (TASK) w ith  a g ro w in g  line  o f c o m p u te r p rog ram s and 
p e rip h e ra l co m p o n e n ts . A ll HDE co m p o n e n t boa rds  a re  s ta te -o f-th e -a rt 4 1/2”  x 6 V2” , w ith  on board  
re g u la tio n  o f a ll re q u ire d  vo ltages , fu lly  co m p a tib le  w ith  th e  K IM -4  bus.

O M N ID IS K  6 5 /8  an d  6 5 /5
S in g le  and dua l d rive  8 ” and 5 1/>”  d isk  system s. 
C om ple te , ready to  p lug  in, b o o ts tra p  and  run. 
In c lu d e  H D E ’s p ro p rie ta ry  o p e ra tin g  system , 
FODS (F ile  O rien ted  D isk System).

H D E D IS K  B A SIC
A fu ll range  d is k  BASIC  fo r  K IM  based  sys tem s. 
In c lu d e s  PR INT U S IN G , IF . . .  T H E N  . . .  ELSE. 
S e q u e n tia l and random  file  a cce ss  and  m uch 
m ore. $ 1 7 5 .0 0

D M 8 1 6 -M 8 A
An 8 K s ta tic  RAM board  te s te d  fo r  a m in im um  of 
1 0 0  hou rs  and  w a rra n te d  fo r  a fu ll 6  m on ths.

H D E  A D V A N C E D  IN T E R A C T IV E  
D IS A S S E M B L E R  (AID)
Tw o pass d isa sse m b le r a ss ig ns  lab e ls  and  c o n ­
s tru c ts  so u rce  f ile s  fo r  any o b je c t p rogram . 
Saves m u ltip le  file s  to  d isk. TIM, AIM , SYM , KIM  
ve rs ions. $ 95 .00

D M 816 -U B 1
A p ro to ty p in g  ca rd  w ith  on-board  5 V re g u la to r 
and a dd re ss  se le c tio n . Y ou add th e  app lica tion .

H D E  A S S E M B L E R
Advanced, tw o  pass a sse m b le r w ith  s ta n d a rd  
m nem onics. KIM , TIM , SYM  and  K IM  ca sse tte  
ve rs ions. $ 7 5 .0 0  ($8 0 .0 0  ca sse tte )

DM 81 6 -P 8
A 4 /8 K EPR O M  card  fo r  2 7 0 8  o r 2 7 1 6  c ircu its . 
On boa rd  re g u la tio n  o f a ll re q u ire d  vo ltages. 
S u p p lie d  w ith o u t EPROM S.

H D E T E X T  O U T P U T  P R O C E S S IN G  S Y S T E M  
(TO PS)
A co m p re h e n s ive  te x t p ro c e s s o r w ith  o v e r 30  
co m m an ds  to  fo rm a t and  o u tp u t le tte rs , d o c u ­
m ents, m anuscrip ts . K IM , TIM  and KIM  ca sse tte  
ve rs ions. $ 1 3 5 .0 0  ($ 1 4 2 .5 0  casse tte )

D M 8 1 6 -C C 1 5
A 15 p o s itio n  m o th e rb o a rd  m o u n te d  in a  19” 
RETM A s ta nd a rd  ca rd  cage , w ith  p o w e r supp ly. 
K IM , A IM  and SYM  ve rs ions .

D IS K  PR O G RA M  LIB R AR Y
O ffe rs  e xch a n g e  o f u se r c o n tr ib u te d  rou tine s  
and p rog ram s fo r  H D E D isk System s. C o n ta c t 
P ro g ress ive  C o m p u te r S o ftw a re , Inc. fo r  de ta ils .

H D E D Y N A M IC  D E B U G G IN G  T O O L  (D D T)
B u ilt in a ss e m b le r/d is a s s e m b le r w ith  p rogram  
c o n tro lle d  s in g le  s te p  and d yna m ic  b re a k p o in t 
e n try /d e le tio n . T IM , AIM , SYM , K IM  AN D  KIM  
ca sse tte  ve rs ions . $ 6 5 .0 0  ($6 8 .5 0  casse tte )

H D E C O M P R E H E N S IV E  M E M O R Y  T E S T  
(CM T)
E igh t se p a ra te  d ia g n o s tic  ro u tin e s  fo r  both  
s ta tic  and d yna m ic  m em ory. TIM , AIM , SYM, 
KIM  and  KIM  c a s s e tte  ve rs ions. $ 6 5 .0 0  ($6 8 .5 0  
cassette )

AVAILABLE D IRECT OR FROM TH ESE F IN E  DEALERS:
Progressive 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

John so n  com pu ters  
Box 523 

M edina, O h io  4 42 5 6  
(216 ) 725 -4 5 60

Lux Associa tes 
2 0  S unland Drive 
Chico, CA 9 5 9 2 6  
(916) 343 -5 0 33

Fa lk-B aker Associa tes 
3 8 2  F rank lin  Avenue 

N utley, NJ 0 71 1 0  
(201 ) 661 -2 4 30

Labo ra to ry  M ic rocom pute r C onsu ltan ts  
P.O. B ox 84 

East Am herst, NY 14051 
(716) 689 -7 3 44

P erry P e riphe ra ls  
P.O. Box 924 

M ille r P lace, N Y  11764 
(516) 7 4 4 -6 4 6 2
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Votrax Interface for SYM
by John Valente

In terface  the V otrax  Speech  
Synthesizer to  your system ’s 
V IA . A lthough intended for a 
SYM -1, the techniques described  
are readily adaptab le  to  other 
system s using a 6522.

VO TR A X DRIVER
req u ires :

SYM-1
S w e e t T a lk e r V o tra x  
In te rfa c e  Board

It is  a d a p ta b le  to  o th e r 
s y s te m s  (such  as A IM ) w ith  
6522 V IA .

T h e  V o trax  S C -0 1  Sp eech  S y n th esiz er 
IC  le ts  you e x p e rim en t w ith  co m p u ter­
gen erated  sp eech  a t a reaso n ab le  co st. 
T h e  S w eet T a lk e r  board, w h ich  in ­
c lu d e s  th e  V o trax  IC , a llo w s easy  in te r­
fa c in g  to  m o s t co m p u te rs . It is  
av a ilab le  from  T h e  M icro  M in t, In c ., 
9 1 7  M id w ay , W ood m ere, N Y  1 1 5 9 8 . 
W h ile  I w ill b e  d escrib in g  th e  in terface  
o f th e  V o trax  to  m y  S Y M -1  6 5 2 2  VIA, 
th e  p rogram s ca n  b e  read ily  adapted to 
o th e r  s y s te m s u sin g  th e  6 5 2 2 . T h is  a r t i­
c le  p rovides a  m a c h in e  language driver, 
fo llo w ed  by  a B A SIC  program  to  c o n ­
v ert th e  m n e m o n ics  for ea ch  phon em e 
o f sp eech  in to  th e  n u m e rica l codes 
need ed  by  V o trax . (A p h o n em e is  o n e  of 
th e  sm a lle s t  u n its  o f sp eech  th a t 
d istin g u ish es  o n e  w ord fro m  another;
i .e . ,  th e  m  in  m a t and b  in  b a t.)

C o m m u n ic a tio n  w ith  th e  V o trax  IC 
rese m b les  a p ara lle l p rin ter in terface  
w ith  han d shak ing . Figure 1 sh o w s the 
co n n e c tio n s  b e tw een  th e  6 5 2 2  and the 
S w eet T a lk e r  board. T h is  exam p le  uses 
VIA  # 2 , p o rt A, accessed  throu gh  the 
S Y M 's  " A A "  co n n e cto r . A ny o th er VIA 
p o rt ca n  b e  used  as  lo n g  a s a ll e igh t data 
b its  and th e  tw o  co n tro l lin es  are 
a v a ilab le . B e  sure th e  S w eet T a lk e r  is 
co n n e cte d  to  you r p ow er supply.

B its  zero throu gh  five  form  th e  code 
w h ich  te lls  V o trax  w h ich  p h o n em e to 
sy n th es iz e . B its  s ix  and sev en  se lec t

one o f fo u r p itch  le v e ls  for th e  v o ice . 
C o n tro l lin e  C A 2 la tch e s  th e  d ata  in to  
th e  V o trax  IC  and s ta r ts  sy n th esis . 
A fter th e  p h o n em e has sounded, A /R  
goes h igh . T h e  CA1 lin e  o n  th e  6 5 2 2  
sen ses th is  tra n s itio n  and gen erates an 
in terru p t, cau sin g  th e  n e x t p h o n em e 
cod e to  b e  sen t o u t. T h is  p rocess 
rep eats un t i l  a ' ‘ s to p 1' cod e ($3F) is 
sen t. T h e  ENABLE line is not used and is 
grounded to  a llo w  th e  board to  operate.

L istin g  1 sends a seq u en ce  of 
p h o n em e codes to th e  Sw eet T a lk e r  
w ith  th e  proper tim in g  o f co n tro l 
signals. It is  w ritte n  in  RAE -  1 form at 
( S Y M 's  R e s id e n t  A s s e m b le r  and 
E d itor). T h e  seq u en ce  of p h o n em es is 
lim ite d  to  2 5 6 , due to  th e  e igh t-b it 
len g th  o f th e  X  ind ex reg ister. A b lo ck  
o f m em o ry  to  s tore  th e  valu es for 
P IT C H  and th e  seq u en ce  o f phon em es 
sta rtin g  a t P H O N E M E  is  reserved 
fo llo w in g  th e  program . If you re lo cate  
th is  ro u tin e , you need o n ly  chang e the 
re feren ces to  th e se  lo ca tio n s . I f  your 
6 5 2 2  is  a t a  d ifferen t lo ca tio n , the 
reg ister addresses w ill have to  be 
m od ified  accord ingly .

T h e  program  begins b y  p o in tin g  the 
IR Q  v ecto r to  th e  IN T  ro u tin e . T h e  
S Y M  requ ires a JSR  A C C E S S  before  th is  
o p eratio n . T h e n , in terru p ts  are te m ­
p orarily  d isabled  and th e  6 5 2 2  In terru p t 
E n ab le  R eg ister (IER) is  s e t  up to  gen er­
a te  a n  IR Q  o n  th e  risin g  edge o f C A 1. 
T h e  port is  th e n  configured  for outp u t.

Y o u  m u st send  th e  f ir s t  phon em e 
cod e  m a n u a lly . T h e  X  reg ister, w h ich  
is  used  to  in d ex  in to  th e  P H O N E M E  
l is t ,  is  se t to  zero . T h e  n e x t few  lin es  of 
cod e are needed b ecau se  o f a tim in g  
re s tra in t in  th e  V o trax  ch ip . A fter sen d ­
ing  data to  V o trax , w ait a t  le a st 4 5 0  
n s e c  before  sending a  s tro b e  p u lse  to 
la tc h  i t .  S in c e  th e  6 5 2 2  n o rm a lly  w aits  
o n ly  3 0 0  n se c  before  p u lsing, th e  hand ­
s h a k e /s tro b e  is  firs t in h ib ited  by  send­
ing  a $ 0 1  to  th e  P erip heral C o n tro l 
R eg ister (P C R ). T h e  p h o n em e d ata  is 
fe tch ed  fro m  th e  lis t , O R 'ed  w ith  the 
v a lu e  o f  P IT C H  to  s e le c t  th e  v o ice , and 
sen t dow n th e  lin e . N ow  th e  handshake 
is  enabled  by  sen d ing a  $ 0 B  to  th e  PC R . 
A  d u m m y  read  o f th e  port o u tp u ts  the 
p u lse , and by  now  m u ch  m o re  th a n  th e  
requ ired  4 5 0  n sec  has elapsed.

Figure 1

F CA1 A/R 22

n PA0 P0 13

3 PA1 P1 17

C PA2 P2 14

SYM  V IA  #2
1? PA3 P3 18

S w eet Talker

"A A "
N PA4 P4 15

Board

Connector
11 PA5 P5 19

M PA6 11 20

10 PA7 12 16

4 CA2 STB
Y

ENABLE

i
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A fter th e  p h o n em e has sounded, the 
C A 1 lin e  goes h igh  and forces an in te r­
ru p t. In  th e  IN T  ro u tin e , th e  sam e 
m a n ip u la tio n  o f th e  h an d sh ak e  occurs 
to  in su re  proper tim in g . T h e  X  reg ister 
is  in crem en ted  to  p o in t to  th e  n ex t 
p h o n em e cod e, and th e  data is  fetch ed . 
B u t w e d o n 't  w a n t to  O R  th e  code w ith  
th e  v alu e  o f P IT C H  if  th e  " s t o p "  code 
is  en co u n tered . A fter ch e ck in g  fo r th is , 
th e  d ata  and han d shak e are sen t o u t as 
before . C o n v e n ie n tly , th e  d u m m y read 
at 1 0 6 0  leav es th e  la te s t  p h o n em e cod e 
in  th e  accu m u lato r.

A s th e  program  e x its  th e  IN T  ro u ­
tin e , i t  loop s co n tin u o u sly  to  ID LE  u n ­
t i l  th e  " s t o p "  code is  found. T h e n  th e  
IE R  is  a ltered  to  ignore fu rth er in te r­
ru p ts and th e  IR Q  v ecto r is  restored  to 
i t s  orig inal v a lu e . T h e  address g iven  is 
fo r th e  S Y M 's  Su p erm on 1 .1 . F in ally , 
c o n tro l is  restored  to th e  ca llin g  
program .

Y o u  ca n  u se  th is  program  d irectly  
b y  en terin g  p h o n em e cod es throu gh the 
m o n ito r , s ta rtin g  a t  address P H O ­
N E M E  and ending w ith  $3F  to end the 
sp eech . A valu e o f $ 0 0 , $ 4 0 , $ 8 0  o r $ C 0  
m u st be entered  a t lo ca tio n  P IT C H . 
T ry  using th e  random  valu es in 
m em o ry  as a  p h o n em e l is t ;  y o u  w ill 
h ear som e very b izarre  sounds.

T o  co m p o se  in te ll ig ib le  w ords, 
h ow ev er, i t  is  m o re  co n v en ie n t to  use 
m n e m o n ic  cod es fo r ea ch  p hon em e 
b e ca u se  th ese  are c lo se r  to E nglish . 
L is tin g  2, a B A SIC  program , prom pts 
fo r th e  standard V otrax  m n em o n ics , 
tra n sla tes  th e m  in to  th e  proper n u m eri­
ca l cod e, th e n  p la ce s  th e m  seq u en tia lly  
in to  th e  P H O N E M E  b lo ck . A ca ll to the 
m a c h in e  language d river produces the 
sp eech . R em em b er to  reserve space for 
th e  m a c h in e  language ro u tin e  plus 2 5 7  
b y te s  before  en terin g  BA SIC .

T h e  program  is  w ritte n  in S y n crtek  
B a s-1 , b u t is  e a sily  tran slated  in to  o ther 
B A S IC s. T h e  & " x x x x "  is  Bas-1 's  con ­
v e n tio n  fo r h ex a d ec im a l nu m bers, and 
X  =  U S R  (address,0) ca lls  a  m ach in e  
language ro u tin e . L in es 10-40  l is t  the 
standard  V o trax  m n e m o n ics , and lin es 
1 3 0 -1 5 0  R E A D  th e m  in to  an array for 
la te r  com p arison . L in es 1 0 5 -1 1 5  assign 
th e  m a c h in e  language addresses to 
v ariab les; s im p ly  chang e th ese lin es to 
co n fo rm  to  any re lo ca tio n  you have 
m ade. L in es 5 0 0 -5 4 0  prom pt for the 
desired  p h o n em e, search  for a m atch , 
and th e n  P O K E  th e  corresponding code 
in to  th e  P H O N E M E  l is t .  W hen you 
e n te r  S T O P  in  answ er to  th e  prom pt, 
th e  p rogram  a sk s you  to  se le c t a p itch

Listing 1: Votrax Driver — Assembly Language Listing

5 VOTRAX DRIVER
t
! by John Valente Box 9 Marlboro VT 05344■*•

Written September 1981
*
1 The fol lowing addresses are for VIA #2 on the SYM-1.
? Change as required for your system.

PAD .DE *A801 ; Port A, VIA #2
PADD .DE ♦A803 ;Port A data direction
PCR .DE *A80C ; Peripheral Control Register
IER .DE *A80E ; Interrupt Enable Register
?

The following are SYM Supermon 1.1 references:

ACCESS . DE *8B86 jNeeded to change vectors
IRQVEC .DE *A67E ; IRQ vector
IRQORIG .DE ♦800F ; Original IRQ service routine

.BA *1000 ; Program origin

.OS ; Save object code
S
? Program starts here:

lOOO- 20 86 8B START JSR ACCESS ;Change IRQVEC: point to INT
1003- A9 48 LDA #L,INT
1005- 8D 7E A6 STA IRQVEC
1008- A9 10 LDA #H,INT
100A- 8D 7F A6 STA IRQVEC+1
100D- 78 SEI ;Prevent interrupts for now
100E- A9 82 LDA #7.10000010 Enable interrupts on CA1 edge
1010- 8D OE A8 STA IER
1013- A9 FF LDA #$FF ;Set VIA port A for output
1015- 8D 03 A8 STA PADD
1018- A2 00 FIRST LDX #♦00 ;Initialize phoneme list pointer
101A- A9 01 LDA #7.00000001 Disable handshake/strobe
101C- 8D OC A8 STA PCR
101F— BD 65 10 LDA PHONEME,X Get first phoneme code
1022- OD 64 10 ORA PITCH ;Determine pitch
1025- 8D 01 A8 STA PAD ;Send code to Votrax
1028- A9 OB LDA #7.00001011 Now enable handshake/strobe
102A- 8D OC A8 STA PCR
102D- AD 01 A8 LDA PAD ;Dummy read: force handshake/strobe
1030- 58 CL I ;Now allow interrupts
1031- C9 3F IDLE CMP #*3F ;Found STOP code yet ?
1033- FO 03 BEO RETURN ;Yes, exit
1035- B8 CLV ;No, loop until found
1036- 50 F9 BVC IDLE
1038- A9 02 RETURN LDA #7.00000010 Disable VIA interrupt
103A- 8D OE A8 STA IER
103D- A9 OF LDA #L,IRQORIG Restore original IRQ vector
103F- 8D 7E A6 STA IRQVEC
1042- A9 A6 LDA #H,IRQVEC
1044- 8D 7F A6 STA IRQVEC+1
1047- 60 RTS ;Return to calling program

• Interrupt Service Routine follows:

1048- A9 01 INT LDA #7.00000001 Disable handshake as before
104A- 8D OC A8 STA PCR
104D- E8 INX ;Increment pointer to phoneme list
104E- BD 65 10 LDA PHONEME,X Get next phoneme code
1051- C9 3F CMP #*3F :Is it the STOP code ?
1053- FO 03 BEO NOMASK :Yes, leave it alone
1055- OD 64 10 MASK ORA PITCH »No, set the pitch
1058- 8D 01 A8 NOMASK STA PAD ;Send code to Votrax
105B- A9 OB LDA #%00001011 Now enable handshake/strobe
105D- 8D OC A8 STA PCR
1060- AD 01 A8 LDA PAD ;Send strobe;phoneme code in Accum.
1063- 40 DONE RT I ;Go back and wait

1064-
, i
PITCH .DS 1 ;Reserve a space for pitch value

1065- PHONEME .DS 256 ;Reserve a page for phoneme codes
.EN
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Listing 2: Votrax Phoneme Translator — BASIC Listing and Sample Run
1 R E M  V O T R A X  P H O N E M E  T R A N S L A T O R
2  R E M  W R IT T E N  B Y  J O H N  V A L E N T E  B O X  9  M A R L B O R O  V T  0 5 3 4 4

3  R E M  S E P T E M B E R  1 9 8 1
1 0  D A T A  E H 3 , E H 2 . E H 1 , P A O , D T . A 2 , A 1 , Z H . A H 2 , I 3 , I 2 , I 1 , M , N , B , V
2 0  D A T A  C H . S H , Z , A W 1 , N G , A H 1 , 0 0 1 , 0 0 , L , K , J , H , G , F , D , S
3 0  D A T A  A , A Y , Y 1 , U H 3 , A H , P , O , I , U , Y ,  T ,  R ,  E ,  W , A E , A E 1
4 0  D A T A  A W 2 , U H 2 , U H 1 , U H , 0 2 , 0 1 , I U , U 1 , T H V , T H , E R , E H , E l , A W , P A 1 , S T O P

1 0 0  D I M  T * ( 6 3 )
1 0 5  M = & " 1 0 0 0 " : R E M  A D D R E S S  O F  M A C H IN E  L A N E U A G E  R O U T IN E  
1 1 0  L = V 1 0 6 5 " : R E M  A D D R E S S  O F  S T A R T  O F  P H O N E M E  L I S T  
1 1 5  V = V 1 0 6 4 " : R E M  A D D R E S S  O F  P I T C H  V A L U E

1 2 0  F O R  A = 0  T O  6 3  

1 3 0  R E A D  P *
1 4 0  T * ( A ) = P *
1 5 0  N E X T  A
5 0 0  Y = 0 : I N P U T  "P H O N E M E  ?  " ; X *
5 1 0  I F  X * = " S T O P "  T H E N  7 0 0
5 2 0  I F  T * ( Y ) = X *  T H E N  P O K E  L , Y : L = L + 1 : G O T O  5 0 0
5 2 5  R E M  S U B S C R I P T  O F  M A T C H E D  S T R I N G  I S  C O R R E C T  P H O N E M E  C O D E

5 3 0  Y = Y + 1
5 3 5  I F  Y > 6 3  T H E N  P R I N T  " N O T  A  V A L I D  P H O N E M E . T R Y  A G A I N .  " : G O T O  5 0 0  

5 4 0  G O T O  5 2 0  
7 0 0  P O K E  L , 6 3
7 1 0  P R I N T  " S E L E C T  P I T C H  O F  V O I C E :  "
7 1 2  P R I N T  " T Y P E  E I T H E R  0 , 6 4 , 1 2 8  O R  1 9 2  ( L O W E S T  T O  H I G H E S T  P I T C H ) "
7 1 4  I N P U T  P

7 1 5  P O K E  V . P
7 2 0  I N P U T  " T Y P E  A N Y  L E T T E R  A N D  ’ R E T U R N ’  T O  H E A R  Y O U R  W O R D ." s D *

7 3 0  X = U S R ( M , 0 )

7 4 0  E N D  
OK 
R U N
P H O N E M E  ?  H 
P H O N E M E  ?  E H 1  
P H O N E M E  ?  E H 3  
P H O N E M E  ?  L K
N O T  A  V A L I D  P H O N E M E . T R Y  A G A I N .
P H O N E M E  ?  L  
P H O N E M E  ?  0  
P H O N E M E  ?  S T O P  
S E L E C T  P I T C H  O F  V O I C E :
T Y P E  E I T H E R  0 , 6 4 , 1 2 8  O R  1 9 2  ( L O W E S T  T O  H I G H E S T  P I T C H )

?  6 4
T Y P E  A N Y  L E T T E R  A N D  ’ R E T U R N ’  T O  H E A R  Y O U R  W O R D .R

for th e  v o ice . A fter responding to  lin e  
7 2 0 , th e  m a ch in e  language d river is 
ca lled  and you w ill h ear th e  resu lt.

I suggest exp erim en tin g  w ith  sin gle  
w ords before assem bling  long m essages. 
I th in k  y o u  w ill find  th a t th e  co m ­
p o n en ts  o f h u m an  sp eech  are v ery  co m ­
p lex . T w o  w ords w h ich  rh y m e to  our 
ears are o ften  com p o sed  o f d ifferent 
ser ie s  o f  p h o n em es. W h a t m ig h t seem  
to  be a s im p le  v ow el sound  is  so m e ­
tim e s  a  series  o f tw o o r ev en  th re e  d if­
fe re n t p h o n em es. B e  su re  to  inclu d e 
pau ses b etw een  w ords (tw o d ifferent 
pau se m n e m o n ics  are av a ilab le).

VO TRAX is a trademark o f Federal 
Screw Works, Inc.

Jo h n  V a le n te  is  in te re ste d  in  u s in g  th e  
co m p u te r  to  g e n e ra te  so u n d s an d  m u s ic a l 
s t ru c tu re s  u n a v a ila b le  in  co n v e n tio n a l 
in s tru m e n ts . H e h a s  b e e n  p u blish ed  in 
E lectron otes, N ew sle tter  o f  th e  M usical 
Engineering G roup. Y o u  ca n  w r ite  to  
V a le n te  a t  B o x  9 ,  M arlb o ro , V T  0 5 3 4 4 .

j m c o o

5! Count ’em, 5 casino 
s in one great package.

ck jack Keno. Roulette. Poker. 
3t. All favorites o f M o n te  Carlo. 

Vegas a n d  A tla n tic  City.

ir gam e. Take your S1000 stake 
your luck. Every b e t is a  thrill, 

a  c h a n c e  to  b e a t th e  house.

me beca u se  there 's an  
; for everyone. CASINO. 

You c a n  b e t on  it!

disk. S39.95 for A p p le  II". 
A t co m p u te r stores, or:

DATAMOST
9748 Cozycroft Ave. 

Chatsworth. Ca 91311 
(213) 366-7160

CHARGE accepted. S1.00 shipping/ 
aige (Calif, residents add 6% tax.)

trademark of Apple Computer. Inc
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WE MAY HAVE ALREADY BUILT 
THE BOARD YOU ARE STARTING TO DESIGN!
While you may not have heard o f us before, you certa inly know our customers: Fortune 500 companies, Universities 
and Government Agencies. Since 1976 we have been providing high quality m icrocom puter products, ranging from  
expansion boards, to  stand-alone controllers, to  complete systems. Before you start your next project, consider how 
easy it m ight be to  use some o f our products.

A multi-function controller which handles:
•  8” and mini diskettes, double-sided, double-density
•  RS-232 Communications with programmable features
•  IEEE-488 Instrumentation Bus fully implemented
• 6809E Microprocessor, up to 56K RAM, ROM, EPROM
• Parallel/Serial I/O, Cassettes and TTY Interfaces

This versatile contro lle r may 
be used as an expansion board 
fo r any 6502 or 6809 system; 
as a stand-alone controller; 
or, as the basis o f a complete 
m icrocom puter system.

A video-oriented controller which includes:
•  Programmable display up to 132 columns by 30 rows
•  Programmable character sets In EPROM and RAM
•  Character and Bit-Mapped Graphics
• ASCII Keyboard and Light Pen Interfaces
• RS-232 Programmable Communications Interface
• 6502 Microprocessor, up to 7K RAM, 2K EPROM

This video contro lle r may be 
used to  expand alm ost any 
6502- or 6809-based system; or 
as a stand-alone in te lligent 
term inal; or, as the basis fo r a 
complete 6502-based computer 
system.

A multi-purpose expansion board which features:
• Up to 40K RAM memory with a memory manager
• Up to 16K ROM or EPROM memory
• EPROM Programmer for 2516, 2716, 2532 and 2732
•  Multiple parallel/serial I/O ports and timers/counters
•  Prototyping area for custom circuits

This memory-oriented expansion 
board perm its addressing of 
memory on 4K boundaries, sup­
ports swapping o f sections of 
memory, and works w ith  most 
6502- or 6809-based systems.

F
O

Cus

An Industrial quality system which features:
•  Two mini disk drives, double-sided, double-density 

for over 640K bytes of on-line storage
• Commercial quality keyboard with numeric pad
•  Upper/lower case ASCII with programmable characters 

and display formats, plus bit-mapped graphics
• High-resolution video monitor with green phosphor
•  Heavy-duty aluminum case for desk or rack mounting
• RS-232 Communications built in; second optional
•  IEEE-488 may be added to existing boards
•  Includes 48K RAM, 4K EPROM, 6809 microprocessor

This extremely versatile system may be used fo r system 
development, fo r developing stand-alone products, as an 
end-user system, as an in-house business computer, as a 
word processor, and much more. Software is available 
from  a number o f suppliers and includes compiled 
BASIC, PASCAL, FORTH and many complete application 
packages.

$3495.00

If  you have a requirement which involves 6502- or 6809-based 
products, jo in  the growing number o f OEMs and System Inte­
gra tion Houses who look to us first. For additional information  
and our current p roduct literature, please contact us at 

617/256-3649 or TELEX 955318 INTL DIV.
34 C h e lm s fo rd  S tree t 
C he lm sfo rd , M A 01824



6508 — A New 6502 
Configuration

by Ralph Tenny

0200
01 FF

0100
OOFF

0000

ADDRESSABLE
EXTERNAL
MEMORY

r  >

|  STACK |

Page 1
(internal)

Page 0
(internal)

OUTPUT REGISTER

DATA DIRECTION REGISTER

STACK 
-  POINTER 

IN ITIALIZED

0001

0000
Used For 
In te rna l 
I/O P ort

6508 MEMORY MAP

Figure 1: The memory map for the 6508 differs from that of the 6502 only In the 
zero page area, and In the addition of dedicated I/O space.

This new  configuration  of the  
6502 w ill s tim u la te  a num ber of 
very Innovative designs, 
Including m ultiprocessing and  
tw o-chip  designs.

At lo n g  la s t , th ere  is  an im proved  ver­
s io n  o f th e  6 5 0 2 . T h e  C om m od ore 
S em ico n d u cto r G roup (form erly  M O S 
T ech n o lo g y ) h a s  produced th e  6 5 0 8  
m icro co m p u te r  w ith o u t adding any 
new  in stru c tio n s .

T h is  4 0 -p in  IC  is  th e  fa m ilia r  6 5 0 2  
(actu a lly , th e  6 5 1 2 , w h ich  requ ires an 
o ff-ch ip  c lo ck ) w ith  2 5 6  b y tes  of 
re a d /w rite  m em o ry , e igh t I / O  p in s  and 
a fu ll co m p le m e n t o f address and data 
lin es . In  ad d itio n , th e  address lin es  can 
be tri-sta te d  to  fa c ilita te  D M A  (D irect 
M em o ry  A ccess) op eratio n s. T h u s, 
w ith  e ig h t I / O  lin es  and A EC  (Address 
E n ab le  C o n tro l) to  co n tro l th e  address 
and d ata  lin es  d uring D M A  op eratio n s, 
a to ta l o f n in e  fu n ctio n s  h av e  been 
added to  th e  package.

B e c a u s e  o f  n e c e s s a r y  p in o u t  
chang es, th e  fo llo w in g  fu n ctio n s  are no 
longer a v a ilab le : N M I, R D Y , S Y N C , 
S .O .,  0 2  O u t and D B E . A ctu a lly , D B E  
(D ata  B u s A vailab le) is  used  o n  the 
6 5 1 2  to  fu rn ish  c o m p a tib ility  w ith  the 
6 8 0 0 , and is  replaced  w ith  A E C . T h e  
6 5 1 2  h as th ree  V ss p in s , tw o  o f w hich  
are on th e  6 5 0 8 . T h e  o n e  rem ain in g  pin 
fills  a  fo rm erly  unused  p in , th u s  giv ing 
a fu ll e igh t p ins for th e  I / O  port.

T h e  I / O  p o rt is  s itu ated  a t  $ 0 0 0 0  
(D ata D ire c tio n  Register) and $ 0 0 0 1  
(O u tp u t R eg ister). T h is  lo ca tio n  for th e  
port h as a  n u m b er of advantages. I / O  
o p e ra tio n s  w ill  b e  fa s te r  and have 
sh o rter d rive  ro u tin e s , s in ce  zero  page 
addressing ca n  b e  used. H ow ever, se t­
tin g  th e  port to  inp u t can  resu lt in 
e x te rn a l h ard w are  th a t  e n te rs  d ata

d irectly  in to  m em o ry , w ith  no in ter­
v en tio n  by  th e  p rocessor. A recen t arti­
c le  d etailed  th e  fo llow ing additional 
p o ssib ilitie s  for th e  65 0 8 :

1. M u lt i -p r o c e s s o r  o p e ra t io n  w ith  
overlapped m em o ry  operations.

2 . I / O  lin es  used as seg m en t addresses 
fo r over 1 m egabyte addressing.

3 . I / O  lin es  used as v ecto r inp u ts for 
vectored  interru pts.

4 .  I / O  lin es  used to  arb itra te  in terru p t 
p riorities.

5 . In te rn a l m em o ry  used to  operate 
su p erv iso ry  program s d uring D M A .

T h e  fo llo w in g  m ateria l h as been 
adapted from  the 65 0 8  data sheet, and is 
used w ith  p erm ission  o f C om m od ore:

Figure 1 sh o w s th e  6 5 0 8  m em ory 
m ap . N o te  th a t page 0  and page 1 
overlap  in  th e  2 5 6  b ytes  o f on-board 
re a d /w rite  m e m o ry . A lso , th e  zero 
page area is  fu rth er d ep leted  by tw o ad­
dresses used  by  th e  I / O  p o rt. O th er­
w ise , th e  e n tire  6 4 K  of m em o ry  space is 
av a ilab le  for typ ical 6 5 0 2  uses.
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Figure 2  is  a b lo ck  diagram  o f the 
6 5 0 8 , sh ow in g  th e  in te rn a l a rch itectu re  
o f th e  p rocessor. T h is  is  a lm o st iden­

t ic a l  to  th e  6 5 0 2 , excep t for th e  obvious 
ad dition  o f I / O  port and re a d /w rite  
m em ory .

RES 1 40 0. IN
0. IN 2 39 R/W
IRQ 3 38 DB0
AEC 4 37 DB,
Voo 5 36 d b 2
Ao 6 35 D B,
A, 7 34 DB,
A, 8 33 DBS
A, 9 32 DBS
A, 10 6508 31 DB,
As 11 30 P„
A. 12 29 P,
A, 13 28 P*
A, 14 27 Ps
A, 15 26 P,
A,o 16 25 p s
A „ 17 24 p .
A ,i 18 23 p ,
A ,3 19 22 A, 5
VSS 20 21 Au

Figure 3: New pinout assignments
are quite different for the 6508: see
text for additional details.

Figure 3  show s th e  p in o u t o f th e  
65 0 8 .

I e x p e ct th e  6 5 0 8  to  b e  used  in  in ­
n o v ativ e  designs, b o th  in  co n tro lle r- 
typ e a p p lica tio n s , and in  m o re  so p h isti­
cated  data co m m u n ica tio n s  p ro jec ts . 
T h e  g rea test advance I see fo r th e  co n ­
tro lle r  field  is  th a t tw o -ch ip  d esigns are 
p o ssib le , if e igh t o r few er I / O  lin es  are 
req u ired . In  th e  p a st, n e a rly  every 
sin g le-ch ip  processor im p le m e n ta tio n  
h as requ ired  a t le a st th ree  IC s . W ith  the 
6 5 0 8 , you need add o n ly  an E PR O M !

Reference

1. E nhanced  C P U 's  m em o ry , I / O  ex­
pand its  a p p lica tio n s ; E le c tio n ic  
D esign N e w s,  A ugust 19, 1 9 8 1 , G . 
V e n k a te s h ,  C o m m o d o r e  S e m i­
con d u cto r G roup.

Ralph T e n n y  m ay  b e  co n tacted  at 
P .O . B o x  5 4 5 , R ich ard so n , T e x a s  
7 5 0 8 0 .

JUCftO

AEC

A.

A,

A,

Aj
A«

A,

A«

A?

ADDRESS
DCCOOER

0

w e . e c = >
RAM '

ACCUMULATOR

INPUT
OATA

LATCH

OATA
DIRECTION
REGISTER

PERIPHERAL
OUTPUT

REGISTER

PERIPHERAL
INTERFACE

8U «ER

- p.

-P,

m

PROCESSOR
STATUS

REGISTER

LEGEND

|| a 8 BIT LINE

%

0 ,  IN

0 i  IN

6508 BLOCK DIAGRAM

Figure 2: Block diagram for the 8508. Obvious additions — Data Direction 
Register, Peripheral Output Register and associated buffers, and page zero 
Read/Write memory.
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I  i

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

T he A n d ro m e d a  I6K R AM  E xpans ion  Board 
a llo w s  y o u r A p p le  to  use R AM  m e m o ry  in  place 
o f the  BASIC L a n g u a g e  R O M s g iv in g  y o u  up  
to  64K o f  p ro g ra m m a b le  m em ory . Separate 
A p p le s o ft ’  o r  In tege r BASIC R O M  cards are n o  
lo n g e r needed . T he  I6K  R AM  E xpans ion  Board 
w o rk s  w ith  th e  M ic ro so ft Z -80  card. V isicalc. 
D O S 3-3. Pascal, F o rtran . Pilot, a n d  o th e r 
so ftw a re . A  s w itc h  o n  th e  card selects e ithe r 
th e  R AM  la n g u a g e  o r th e  m a in b o a rd  ROMs 
w h e n  y o u  reset y o u r A pp le .

T he A n d ro m e d a  16K R AM  Expansion  
B oard  has a p ro v e n  record  fo r re liab ility  w ith  
th o u sa n d s  o f satisfied custom ers.

N o w  w ith  O n e  Y e a r W a rra n ty .

ANDROMEDA
£3

INCO RPO RATED
G reensboro, NC. 27410 

919 852-1482 P.O. Box 19144
Price for Androm eda I6K RAM 
expansion board n o w  on ly  S 120.00 
Please add S5 for shipping and 
handling. N orth  Carolina residents 
add 4%  sales tax.

'DEALER INQUIRIES WELCOME

VISA'
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PRINTERS 
AT PERFECT 

PRICES.
Epson MX-80,

- $447
T h is 80-colum n dot m atrix printer 
fea tu res a  d isp osable  print head. 
G et from  5 0 -1 0 0  m illion c h a ra c ­
ters, then, sim ply change the head. 
M inimum downtim e, m inim um  ex­
pense. A ch o ice  o f 4 0 , 8 0 , 6 6  or 
132-co lu m n s of printing a re  avail­
ab le . Print ra te  is 8 0 C P S .

Su g g ested  re ta il p rice  is $ 6 4 5

Epson MX-80F/T,

->$537
The M X -80F/T  has the sam e quality 
featu res a s  the M X -80 , but the 
added flexibility  o f friction  or tra c ­
to r paper feed. S im p ly  snap the 
tra c to r  m ech anism  in o r out as 
needed for v ersatile  printing. 

S u g g ested  re ta il p rice  $ 7 4 5

Epson MX-100,

o„,,$697
Th is unit prints in 136-co lu m n  
form at and a cc e p ts  p ap er up to  
1 5 .5 ” wide. G e t 2 3 3 -co lu m n s  in 
the condensed  m ode. T h e M X- 
1 0 0  a lso  offers a  ch o ice  of friction  
or tra cto r feed, and has the dispos­
ab le  print head.

Su g g ested  re ta il p rice  $ 9 4 5

T h e M icro S o u rce  offers th ese  affordable Epson printers throu gh  m a ilo rd er only. Lim it 2  units per cu stom er. 
T o  order, send a  C a sh ier’s ch e ck , o r m oney order to:

The Micrabource
P .O . B o x  4 4 0 6 9 7  
A urora, C O . 8 0 0 1 4

CO D  s a lso  a cce p te d . T o  p lace  your order, p lease  fill-in the ord er form  below. M inim um  ship ping/hand ling  
ch a rg es  a re  $ 9 .0 0  per unit. C olorad o  resid ents add 3 .5 %  sa le s  tax.

r
L

I w ould lik e  to  o rd er:
price quantity 

E p so n  M X -8 0  $ 4 4 7  $
E p so n  M X -8 0 F /T  $ 5 3 7  $
E p so n  M X -1 0 0  $ 6 9 7

to ta l $
ship ping/h and ling  ( $ 9 .0 0  p er unit) $ 

s a le s  ta x  if a p p lica b le  $_  
to ta l  o rd e r  $

total
The MiCraSOJte P .O . B o x  4 4 0 6 9 7  .A u r o r a  C O . 8 0 0 1 4

N a m e .

A d d ress___________________

C ity________________ S ta te _

P h o n e_________________ ___

Zip_

E xt_
Lim it 2  u n its  p e r cu sto m er.

I

J
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Time of Day the Easy Way
by Martin De George

Table 1: Register Functions of 6526

R egister
Address N am e

0 PRA
1 PRB
2 D D RA
3 D D R B
4 T A  LO
5 T A  HI
6 T B  LO
7 T B  HI
8 T O D  lO ths
9 T O D  SEC
A T O D  M IN
B T O D  H R
C SR D
D IC R
E CRA
F C R B

U se

P erip h eral D a ta  R eg ister A 
Perip heral D a ta  R eg ister B 
D a ta  D ire c tio n  R eg ister A 
D a ta  D ire c tio n  R eg ister B 
T im e r  A LO 
T im e r  A HI 
T im e r  B LO  
T im e r  B HI
T im e  o f D ay  T e n th s  o f a  Second  
T im e  o f D a y  Second s 
T im e  o f D a y  M in u te s  
T im e  o f D ay  H ours 
S eria l D a ta  R egister 
In terru p t C o n tro l R egister 
C o n tro l R e g is ter A 
C o n tro l R egister. B________________

If you add the new  6526 
Com plex In terlace  A daptor chip  
to your com puter, you’ll have 
processor-independent real tim e  
available. You m ay also  
substitu te  the 6526 for an 
existing 6522.

The d e m o n s tra tio n  p rog ram  
in c lu d e d  is  w r it te n  fo r  OSI. The 
h a rdw a re  is  a p p lic a b le  to  any 
6502 co m p u te r.

U n til now  I  h a v e  b een  re lu c ta n t to  im ­
p le m e n t a re a l-tim e  c lo c k  (R T C ) o n  m y 
sy s te m  b ecau se  i t  w as ju st too  m u ch  
b o th er, b o th  fro m  softw are and hard­
w are stan d p oin ts . W ith  m y  O S I sy stem  
I  need  a ch a in  o f d iv iders to  d ivide th e  
sy ste m  c lo c k  dow n and in terru p t th e  
sy ste m  p erio d ica lly , say  every second , 
so  th a t a ro u tin e  is  execu ted  w h ic h  up­
d ates  a co u n ter. I t  is  th e n  n e cessa ry  to 
c h e c k  th e  co u n te r  fo r ro llo v er a t 6 0 , or 
co n v ert a n  N -b it n u m b er to  T O D  each  
t im e  y o u  w ou ld  l ik e  to  kn ow  th e  tim e . 
B esid es th is  ch o re , th ere  is  th e  n o t so 
tr iv ia l p ro b lem  o f ru in in g  a d isk  access 
i f  y o u  a llo w  in terru p ts  during th ese  
tim e s . If y o u  d isab le  in terru p ts  during 
d isk  a cce ss , i t  is  very p ossib le  th a t you 
w ill m iss  an  in terru p t if y o u  do a lo t of 
d isk  a cce ss . I  w anted  a T O D  ch ip  th a t 
w as e asy  to  in s ta ll and access  w ith o u t 
ty ing  up m y  sy ste m  w ith  u n n ecessary  
overhead.

Ju st re c e n tly  th e  p eop le  a t  C o m m o ­
dore in tro d u ced  a gem  o f a ch ip  called  
th e  6 5 2 6  C o m p le x  In terface  A dapter 
(CIA ). D o n 't  le t  th e  n am e scare  you; 
i t 's  o n ly  co m p le x  in  w h at i t  ca n  do, n o t 
in  h o w  to  do it.

B a s ica lly  th is  d ev ice  is  a  so p h isti­
cated  6 5 2 2  lik e  th o se  found o n  th e  AIM  
and m a n y  o th e r  co m p u ters. T h e  one 
m a jo r d ifferen ce  is  th a t i t  co n ta in s  a 
tim e-of-d ay  c lo c k  fu n ctio n  w h ich  reads

o u t T O D  in  H ours, M in u te s , Second s, 
and T e n th s  o f Second s. It is  o n ly  a 
12 -h o u r tim e r, b u t i t  h as an A M /P M  
b it  so y o u  can  e a sily  con v ert to  24-hou r 
tim e  as  w ell. M u ch  to  th e  credit o f the 
people a t C o m m o d ore , th e  p in -o u ts  of 
th e  6 5 2 6  are n early  id en tica l to  th o se  of 
th e  6 5 2 2 . Figure 1 show s th e  p in-outs 
for th e  6 5 2 6  and th e  6 5 2 2  w here there 
is  a d ifferen ce . In  a sy stem  w h ich  does 
n o t m ak e heavy u se  of th e  hand-shaking 
fu n ctio n s , a 6 5 2 6  is  d irectly  hardw are- 
rep laceab le  for a 6 5 2 2 . A lso, m o st of 
th e  in tern a l w ork ings o f th e  6 5 2 6  are 
nearly  id en tica l to  th e  6 5 2 2 . M any of 
th e  reg isters h av e  the sam e n am es and 
fu n ctio n s , a lth o u g h  d ifferent addresses. 
T a b le  1 is  a lis tin g  o f th e  reg ister n am es 
and fu n ctio n s  o f th e  6 5 2 6 .

I w ould  lik e  to  co n cen tra te  on the 
tim e-of-d ay  c lo c k . T h is  c lo c k  co n sis ts  
o f fo u r tim e  reg isters w ith  addresses 
$ 0 8 -$ 0 B  for te n th s  o f a secon d , sec­
ond s, m in u te s , and hours resp ectiv ely . 
T h e re  are a lso  tw o co n tro l reg isters, 
C R A  and C R B  (see tab le  2 ), w h ich  are 
used for in itia liz a tio n  o f th e  T O D  c lo ck  
and o th e r  fu n ctio n s . E ach tim e  register 
is  w ritte n  to  and read  ou t in  B C D  
(binary coded d ecim al) w h ich  m a k e s  it 
easy  for driving displays, b u t a sligh t

p ro b lem  for B A S IC . T h e  T O D  c lo c k  re ­
q u ires an e x tern a l T T L  signal o f 5 0  or 
6 0  H z to  operate . T h e  ch o ice  o f 5 0  o r 60 
H z  is  p rogram m able  by  b it 7  o f C R A .

B esid es  th e  T O D  fu n ctio n  th ere  is  
a lso  a n  alarm  m od e w h ich  a llo w s a n  in ­
terru p t to  b e  generated  a t a n y  given 
tim e . T h e  a la rm  tim e  is  w ritte n  in to  
th e  sam e reg isters th a t th e  T O D  is 
w ritte n  to , excep t th a t b it  7 o f  C R B  is 
s e t  to  1 for s e ttin g  th e  a la rm . C R B  7 set 
to  0  a llo w s access  o f th e  tim e  reg isters.

As p rev io u sly  m en tio n ed , proper 
fu n ctio n  o f th e  T O D  c lo c k  requ ires an 
e x tern a l T T L  lev e l c lo c k  o n  p in  19 
(labelled  T O D ). T h e  T O D  p in  on the 
6 5 2 6  is  w here C B 2  is  on th e  6 5 2 2 . 
T h e re  are a n u m b er o f w ays to  gen erate 
a re fe re n ce  signal for th e  T O D  c lo ck : 
1. d iv ide th e  processor c lo c k  dow n 
w ith  co u n ters , 2 .  u se  th e  16-b it 
co u n ters  o n  th e  6 5 2 6  to  d ivide th e  
sy ste m  c lo c k , and 3 . p ick  off th e  6 0  H z 
A C  lin e  v o ltag e  and co n v ert i t  to  T T L  
le v e ls . I d o n 't  l ik e  n u m b er o n e  b ecau se  
it  in v o lv es  adding too  m an y ex tra  chips 
to  m y  s y s te m . N u m b er 2  w astes  th e  
co u n te rs  in th e  6 5 2 6 , w h ich  are m ore 
u sefu l in  o th e r  a p p lica tio n s. T h erefo re , 
I  h av e  ch o se n  n u m b er 3.
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Y o u 'l l  see  tw o  w ays to  im p le m e n t a 
6 0  H z  c lo c k  fo r th e  A C  l in e  in  figure 2 .1  
u se  th e  c irc u it  in  figure 2 a  s in c e  I have 
a tran sfo rm er in  m y  sy ste m  w ith  a  se c ­
ondary vo ltage less th a n  60V  p eak-to - 
peak (th e l im it  for th e  in p u ts  o f the 
1 4 8 9  rece iv er). T h is  c irc u it  w orks 
b eca u se  a ll  o f  th e  pow er su p p lies in  m y
O S I sy s te m  have a co m m o n  ground. If 
you d o n 't  h av e  a spare 1 4 8 9  in  your 
sy ste m , th e  c irc u it  in  figure 2 b  w ill 
w o rk  ju s t as w e ll. H ere you are n o t as 
lim ite d  to  in p u t v o ltag es; ju s t p ick  the 
re s is to r  v alu e  th a t keeps th e  cu rren t in ­
to  th e  base o f  th e  tra n s is to r  and diode 
w ith in  th e  l im its  fo r th e  com p o n en ts  
u sed . A lm o st any  tra n s isto r  w ill w ork. 
I u se  a 2 N 2 2 2 2 . W h atev er m eth od  you 
u se , m a k e  sure you n e v e r  co n n e ct 
d irec tly  to  th e  1 0 0 V  A C  lin es . U se  a 
tran sfo rm er o r o p to -iso la to r . Y o u  w ill 
keep  y o u rse lf and co m p u te r fro m  an 
u n tim e ly  end.

T o  provide a c learer idea o f how  to 
u se  th e  6 5 2 6 , I have inclu ded  a sim ple 
program  w ritte n  in  B A SIC  (see listin g  
1). T h is  program  le ts  y o u  set th e  tim e 
o f day and d isp lay  th e  tim e  in  an  end­
le ss  loop . I t  m erely  serves as  a guide to 
s e t  up th e  6 5 2 6  in  th e  tim e  m ode. T o  
a ch iev e  th e  proper s e ttin g  and reading 
o f th e  tim e  reg isters, th e  H ours register 
m u st b e  w ritte n  to  o r read  firs t. O n  a 
w rite  to  H ours the T O D  c lo ck  is  stopped 
and  n o t  restarted  u n til  th ere  is  a  w rite  
to  th e  T e n th s  o f a  Seco n d  reg ister. T h is  
assu res th a t th e  c lo c k  s ta r ts  a t th e  in ­
tended in s ta n t. R eading fro m  th e  H ours 
reg ister ca u ses  a ll data to  be la tch ed  u n ­
til th e  T e n th s  reg ister is read. If i t  is  n o t 
n ecessary  to  read  th e  hou rs, th e  o th er 
reg isters  m a y  b e  read b u t th e  d ata  w ill 
n o t b e  la tch ed .

T h e  6 5 2 6  is  so  easy  to  u se  th a t I w as 
ab le  to  unp lug m y  6 5 2 2 , plug in  the 
6 5 2 6 , and m ak e  th e  n ecessary  co n n ec­
tio n s  in  ab o u t te n  m in u te s . S h o rtly  
th ereafter I had a  real sy s te m  T O D  
c lo c k  co m p le te  w ith  in terru p ts. N ot 
o n ly  do I have a T O D  c lo c k  in  m y 
sy ste m  w ith  n o  p ro cesso r overhead  to 
keep  tra ck  o f th e  tim e , b u t I h av e  also 
re ta in ed  a ll o f th e  m a jo r fu n ctio n s  of 
th e  6 5 2 2  w h ich  I w as p rev io u sly  using. 
N o t bad for th e  few  ho u rs I  in v ested  to  
bring  i t  up.

A t th e  tim e  I w rote  th is  a rtic le , th e  
6 5 2 6  w as n o t yet w idely  av ailab le . T h e  
p rice  should  b e  about $ 1 0  for th e  1 
M H z v ersio n .

M a rtin  D e G e o rg e  m a y  b e  c o n ta c te d  a t 
T h r e s h o ld  T e c h n o lo g y , 1 8 2 9  U nd erw ood  
B lv d ., D e lra n , N ew  Je rsey  0 8 0 7 5 .

Listing 1

90
100 UH=0: PM=0
110 IF HH>11 THEN HH=HH-12 : PM=1 REM CHECK IF AFTER NOON
120 IF HH>9 THEN HH=HH—10:UH=1:REM IF H0URS>10 SPLIT 10'S h l'S
130 HH=128*PM+16#UH+HH: REM SET PM BIT IF AFTER NOON PM=BIT 7
140 IF MM>60 THEM PRINT "IMPROPER MINUTES” GOTO SO
150 REM BREAK MINUTES INTO lO-'S AND l'S
160 MM=MM/10
170 UM=INT <MM) : REM 10'S OF MINUTES (UPPER NIBBLE)
ISO XN=(MM-IJM>*10 
190 XN=XN+ 00000001
200 LM=INT(XN) REM l'S OF MINUTES (LOWER NIBBLE)
210 MM=UM»16+LM REM MAKE UM AND LM NIBBLES INTO BYTE 
220 REM
230 IF SS>60 THEN PRINT "IMPROPER SECONDS": GOTOSO 
240 3S=SS/10
250 US= I NT (SS) : REM 10'S OF SECONDS (UPPER NIBBLE)
260 XN=(SS—US)*10 
270 XN=XN+. 00000001
280 LS=INT(XN> REM l'S OF SECONDS (LOWER NIBBLE)
290 SS=US*16+LS :REM MAKE US AND LS NIBBLES INTO BYTE 
300 REM
310 REM PUT VALUES INTO 6526 
320 POKE CIA+ll.HH 
330 POKE CIA+10,MM 
340 POKE CIA+9, SS
350 POKE CIA+S, 00 :REM TENTHS WHICH START CLOCK 
360 REM
370 REM READ OUT CLOCK
380 HH=PEEK(CIA+11) :REM READ HOURS - LATCH TIME REGISTERS
390 MM=PEEK(CIA+10) REM READ MINUTES
400 SS=PEEK(CIA+9) REM READ SECONDS
410 TS=PEEK(CIA+8) :REM READ TENTHS OF SECONDS
420 TH=0:TT=0
430 IF (HH AND 128)>0 THEN TH=1:REM CHECK PM BIT 1=AFTER 12:00 
440 IF (HH AND 16)>0 THEN TT=1:REM HOURS > 10 ?
450 HH=12*TH+10*TT+(HH AND 15):REM ADD ALL HOURS 
460 REM CONVERT MINUTES
470 UM=MM AND 112:REM MASK OUT 10'S OF MINUTES
480 IJM=UM/16 :REM CONVERT 10'S OF MINUTES
490 LM=MM AND 15 :REM MASK OUT l'S OF MINUTES
500 MM=UM*10+LM :REM ADD 10'S *10 + 1 ' OF MINUTES
510 REM CONVERT SECONDS SAME AS MINUTES
520 US=SS AND 112
530 US=US/16
540 LS=SS AND 15
550 SS=US*10+LS
560 TS=TS AND 15 :GET TENTHS OF SECONDS 
570 PRINT HHiMMiSSiTS 
580 GOTO 380 :REM ENDLESS LOOP 
590 END

E d ito r 's  N o te :  T h e  valu e assigned  to  C IA  in  lin e  2 0  applies to  th e  
a u th o r 's  sy s te m . U se  a  valu e approp riate fo r you r in s ta lla tio n .

REM 6526 ROUTINES
CIA=63232 :REM BASE ADDRESS OF 6526 = SF700
POKE CIA+2,00 :POKE CIA+3,00 :REM SET ALL I/O AS INPUT
REM
REM SET UP TIME OF DAY CLOCK
POKE CIA+14,0 :REM 60 HZ MODE
POKE CIA+15. 0 :REM TOD ALARM OFF
INPUT "ENTER TIME OF DAY HH,MM, SS ";HH,MM,SS
IF HH>24 THEN PRINT "IMPROPER HOURS": GOTO 80
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(CB1)

vss - 1 40 - CNT
PA0 - 2 39 — SP
PA1 “ 3 38 RS0
PA2 - 4 37 RS1
PA3 ” 5 36 RS2
PA4 - 6 35 RS3
PA5 _ 7 34 — RES
PA6 “ 8 33 - DO
PA7 - 9 32 — D1
PBO - 10 31 - D2
PB1 — 11 30 — D3
PB2 — 12 29 — D4
PB3 — 13 28 — D5
PB4 — 14 27 - D6
PB5 — 15 26 — D7
PB6 — 16 25 - 02
PB7 - 17 24 — FLAG
PC - 18 23 - Cs
TOD - 19 22 - R/W
VCC - 20 21 - IRQ

(CA2)

(CSS)

Figure 2a

110V A C - I d
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SYSTEM

RECTIFIER 
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Figure 1: Pin Configurations for 6526. 
(Where they differ, functions for the 6522 
are shown In parentheses.) Figure 2 :60 Hz TTL Signal Generation from Low Voltage ac.

Table 2: Control Register Bit Actions

Bit Position N am e Function for bit= 1 or 0

CR A 7 S T A R T  C L O C K 1 =  s tart t im e r  A 
0  =  s ta rt tim e r B

C R A 6 S P M O D E 1 =  seria l outp u t on p in  39 
0  =  seria l in p u t o n  p in  39

C R A 5 IN M O D E 1 =  t im e r  A  co u n ts  o n  n eg ativ e  tra n s itio n  o f 39  
0  =  tim e r A co u n ts  o n  0 2  pulses

C R A 4 LO A D 1 =  fo rce  load o f tim e r p rescaler 
0  =  n o  effect

C R A 3 R U N  M O D E 1 =  tim e r cou ntd ow n to  0  g en era tes  in terru p t and stops 
0  =  t im e r cou ntd ow n to  0  g en erates  in terru p t and co n tin u es

C R A 2 O U T  M O D E 1 =  toggle o f o u tp u t to  port B  o n  tim e r  underflow  
0  =  p u lse  ou tp u t o f p o rt B o n  tim e r  underflow

CRA1 P B O N 1 =  t im e r  A ou tp u t to  P B 6  
0  =  P B 6  n o rm al 1 /O

C R A 0 S T A R T 1 =  s tart t im e r  A 
0  =  stop  tim e r A

C R B 0 -C R B 4 S im ila r  fu n ctio n  as C R A 0-C R A 4 for t im e r  B e x c e p t C R B 1 
w h ich  co n tro ls  tim e r B  o u t to  P B 7

C R B 5 ,6 IN M O D E B its  on C R B 5  and C R B 6  s e le c t in p u t m od e o f t im e r  B

C R B  7 ALARM 1 =  se t a larm  tim e  on w rite  to  T O D  reg isters 
0  =  se t T O D  o n  w rite  to  T O D  reg isters

CRB6 CRB5 Timer B Counts On:

0  0 0 2  pulses
0  1 n egativ e tra n s itio n s  o n  C N T
1 0 t im e r  A underflow
1 1 t im e r  A underflow  w h ile  C N T  =  0 JUCAO
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OSI Disk Users
Double your disk sto rag e capacity 
W ithout adding disk drives

N ow  you can more than double your usable floppy 
disk storage capacity—for a  fraction o f the cost 
o f additional d isk  drives. Modular Systems' 
D iskDoubler'“  is a double-density adapter that 
doubles the storage capacity o f each disk track. 
T h e  DiskDoubler plugs d irectly into an OSI disk 
in terface board. N o changes to  hardware or 
so ftw are are required.

The DiskDoubler increases free  user disk space 
from  50K  to 120K fo r m ini-floppies, from  201K  to 
420K  for 8-inch floppies. W ith  the DiskDoubler, 
each drive does the w ork  o f two. You can have 
m ore and larger program s, related files, and disk 
utilities on the sam e d isk—for easier operation 
w ithout constant d isk  changes.

Your OSI system  is an investment in  computing 
power. Get the fu ll value from  the disk hardware 
and software that you already own. Just w rite to 
us, and w e 'll send you the fu ll story on the 
DiskDoubler, a long w ith  the rest o f our grow ing  
fam ily  o f OSI-compatible products.

,M D isk D o u b le r is  a  tra d e m a rk  o f  M o d u lar S y s te m s

Modular Systems_______
P.O. Box 16 A Oradell, NJ 07649 
201-262-0033

MICRObiTs
Have you a product to sell!

Or do you need to locate 
a specific piece of equipment!

Have you tried a MICRObit classified ad! 
MICRObits work!

If  you’ve got a little something to sell, 
or if  you're looking to let the world 

know what you need, 
here is the place.

As a subscriber, you can get 
your first classified ad 
at just $10.00 prepaid. 

Subsequent ads and non-subscriber ads 
at $25.00 per insertion, prepaid.

Send your 40-word, typed ad 
to reach MICRO by the 20th 

of the second month before publication 
(i.e., May 20th for the July issue) to:

M IC R O bits  
M IC R O  IN K , Inc. 
P.O. Box 6502  
Chelm sford, M A  01824

Be sure to read MICRObits each month!

OSI HEXDOS
Can your disk operating system do this?
HEXDOS is a remarkable disk operating system tor the 01P or 

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

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

• Up to 22 data files may be open simultaneously.
• Resides at the beginning of RAM, leaving maximum space 

for user programs.
• Full trace of BASIC programs with optional single-stepping.
• True line editing allows you to correct mistakes easily.
• Includes a disassembler and demonstration programs: 

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

• Satisfaction guaranteed, or your money promptly refunded.

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

-  Ronald C. Whitaker, Compute! magazine, April 1981

Price: $49.50 (51/4-inch diskette and 40-page manual) 
Manual only: $10. (Applicable towards purchase price.)

The 6502 Program Exchange
2920 Vrest Moana 
Reno, NV 89509

WS4
F o r  m o re  in fo rm a tio n , s e n d  $ 1 .0 0  lo r  o u r  c a ta lo g . ^1 t f  o

Interesting Software
OSI presents OSI

A il m a c h in e  c o d e  a n d  fa s t! O u r  f in e s t a rca d e  
ga m e . W he re  i t ’s  y o u  a g a in s t th e  m ean , 
m e n a c in g  w o rm !

LIGHTNING

I

BOLT
$29.95

The m ost extensive D &D  J  adventure/fantasy fo r the 
OSI! You must traverse th rough  the  evil land of 
NOD. figh ting  and k illin g  m onsters every step o f the 
w ay! Your goal is to  search o u t a certa in  treasure 
that w ill a llow  you to  free the  land from  the  evil Demi 
Gods. Takes up the en tire  d isk and uses fu ll co lo r 
graphics.

Send to:
In te re s t in g  S o ftw a re  
1 58 56  O c e a n  A v e n u e  
W h it t ie r ,  C A  9 06 04

S e n d  fo r  o u r  fre e  
c a ta lo g  o f  th e  f in e s t 
O S I s o ftw a re . 10%  

^ f ^ w i t M h i ^ j c T ^

38 MICRO -  The 6502/6809 Journal No. 47 -  April 1982



Programmable 
Reverse Video for the C1P

by Charles L. Stanford

This artic le  show s you how to  
add program m able reverse video  
to your C1P. The m odification  
involves som e program m ing, and 
adding c ircu itry  to  your 
com puter.

REVERSE VIDEO
re q u ire s :

OSI C 1P o r S u pe rbo a rd  
(600 Board)

T h e  rev erse  v id eo o p tio n  requires 
m o d ifica tio n  to  your C 1 P , som e addi­
tion a l c irc u itry  and so m e  softw are. 
T h is  m o d ific a tio n  req u ires  above- 
average s k ills  in  e le c tro n ic  co n stru c­
tio n , as w ell as su b sta n tia l program ­
m ing a b ility . W h ile  I ’v e  tried  to  m ake 
the ac tu a l ch an g es o n  th e  m a in  board as 
easy  and risk -free  as p o ssib le , i t 's  s t ill  
very c lo s e  to  th e  eq u iv a len t o f m in o r 
brain surgery o n  you r b e s t friend .

OSI’s Video System

U n lik e  m an y  o th e r  m a ch in e s , the 
C 1 P  v id eo  re fre sh  is  c o m p le te ly  
hardw are-based. In  o th e r  w ords, th e  
m icro p ro cesso r d ev o tes n o  tim e  o r e f­
fort tow ard  keep in g  a proper d isp lay  on 
the scre e n , b u t m o d ifie s  th e  v id eo RA M  
only w h en  requ ired  to  do so  by  th e  pro­
gram. A s a re su lt, th e  v id eo d isplay h as 
no u n d esirab le  streak s caused  by  s o ft­
ware tim esh a rin g . W e are, how ever, 
unable to  m a k e  re la tiv e ly  s im p le  pro­
gram  changes to  a ch iev e  fu ll co n tro l of 
the im age.

Program m able Reverse C ircu it 
D escription

T h e  c irc u it  is  re la tiv e ly  sim p le . It 
requires o n ly  th ree  ch ip s, can  f i t  o n  a 
very sm a ll add-on board, and a llo w s 
you to  co n v ert you r co m p u te r b a ck

a lm o st in s ta n tly  to  its  orig inal hard- 
w are con fig u ratio n . I t  does c o s t a litt le  
in  lo s t v e rsa tility : th e  upper 128  gra­
p h ics  ch a ra cters  are 1 ' lo s t "  to  u se  w h ile  
th e  v id eo rev erse  sw itc h  is  c lo sed . I 
h av e  found th a t to  b e  n o  in co n v en ien ce  
s in c e  w e gen erally  use th e  reverse video 
to  en h an ce  program s th a t use alpha- 
n u m e rics  only .

T h e  add-on c irc u it  p rim arily  co n ­
s is ts  of th ree  e lem e n ts : th e  d etector, 
th e  la tch , and th e  in v erter. T h e  
d ete c te r  is  co n n ected , in  series , w ith  
th e  m o s t s ig n ifica n t b it of th e  video 
data. A s sh o w n  in  figure 1, N A N D  gates 
lb  and Id  ea ch  d etec t th e  s ta tu s  o f th e  
b it .  T re a tm e n t o f th e  b it is  also co n d i­
tion ed  by  th e  s ta tu s  o f sw itc h  S I .  IC ld  
e ith e r  in v erts  i t  o r ignores it; I C l b  
e ith e r  d e te c ts  i t  o r ignores it .  If S l a  is 
open, th e  b it  is  passed  along through 
I C l c  and appears unchanged  to  ch a ra c­
ter gen erator U 4 1 . L ik ew ise , I C l b  ig­
nores i t  and its  ou tp u t rem ain s  h igh .

IC 2 a , h a lf  o f  a d ual-D  flip -flop , acts  as a 
la tch . It is  c lo ck ed  by  th e  sam e la tch ing  
signal used by  U 4 2 , th e  p arallel-serial 
sh ift  reg ister, and re ta in s  th e  sta tu s 
th rou gh ou t th e  tim e  needed to  send 
o n e  ch a ra c te r  to  th e  screen .

T h e  in v erter u ses  tw o  g ates  o f  a  very 
v e rsa tile  IC  —  th e  7 4 8 6  "e x c lu s iv e  
O R ”  ch ip . In th is  c irc u it , i t  a c ts  as  b o th  
an in v e rte r and a n o n -in v ertin g  gate. 
IC 3 a  p asses th e  serial v id eo signal u n ­
changed  as  long as p in  1 is  held  high, 
b u t p u llin g  th a t p in  low  ca u ses  the 
signal to  in v ert! In  a s im ila r  m an ner, 
IC 3 b  is  used  to  co n d itio n  th e  signal 
fro m  th e  d etec ter and th e  la tch  c ircu its . 
H old ing sw itc h  S 2  h igh  a llo w s the 
signal fro m  th e  la tch  to  p ass. C lo sin g  
th e  sw itc h  in v erts  th e  o u tp u t, e ffe c ­
tiv e ly  cau sin g  th e  im age to  b e  inverted  
co n sta n tly .

T h e  n e t re su lt o f th is  c irc u it  is  to  
a llo w  fo u r co n d itio n s. W h en  b o th

Figure 1: Reverse Video Modification

( U 1 9  P I N  8 )
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Figure 2a: Socket U28 Figure 2b: Jumper header for U28
“ “ Top View — Top View

9 8 9 8
V - • •  U 19 Pin 8 (See Text) •  •

• • •  •
U70 Pin 2 • •  U42 Pin 9

• • •  •
• • •  •

U41 Pin 19 • •  U40 Pin 11
• • •  •
• •  v  + •  •
16 1 16 1

sw itc h e s  are open, th e  co m p u te r acts  
n o rm a lly . C lo sin g  S I  in v erts  those 
ch a ra cters  w h ic h  h ave a " 1 ”  in  th e  le ft­
m o s t b it  p o s itio n  (b it 7 ). C lo sin g  S 2  in ­
v erts  th e  e n tire  screen . C lo sin g  b oth  
cau ses  th e  ch a ra cters  w h ich  have b it 7 
h ig h  to  be n o rm a l, and th e  rem ain d er to 
b e  inverted .

A s I m e n tio n e d  before, th e  p rice  o f 
th is  reverse video ca p a b ility  is  th e  loss 
o f th e  top  128  graphics ch a ra cters . As 
lo n g  as  sw itc h  S I  is  open, th e  e n tire  
2 5 6 -c h a ra c te r  fo n t o f  th e  ch a racter 
g en era to r R O M  is  av ailab le . B u t c losin g  
th a t sw itc h  cau ses any ch a ra cter w ith  a 
cod e  g reater th a n  127  (7F hex) to  have 
th e  m o s t s ig n ifica n t b it  d etected  and 
changed  to  lo w . T h e n  th e  lo w er 128 
sh o w  up o n  th e  screen  n o rm a lly , and 
th e  upper h a lf  show  up a s th e ir  inverted  
co m p le m e n ts . For exa m p le , PO K E ing 
th e  grap hics ch a ra cter 51  ($33) to  a 
screen  lo ca tio n  w ill ca u se  th e  ch a racter 
" 3 ' '  to  appear. P O K E ing th e  ch a racter 
1 7 9  ($B 3) w ith  sw itc h  S I  c lo sed  w ill 
ca u se  a n  inv erted  “ 3 ”  to  show . E ssen ­
t ia lly , th e  top  b it  is  ch eck ed , stripped 
o ff, and changed  to  " 0 " .  If th e  sam e se ­
q u e n ce  is  perform ed  w ith  S I  open, the 
g ra p h ics  c h a ra c te r  n o rm a lly  c o rre ­
spond ing to  179  w ill appear.

M odifying the 6 0 0  Board

S in ce  I  a m  alw ay s leery  o f dam aging 
th e  P C  board w h ile  m ak in g  ad ditions 
and m o d ifica tio n s , I used an  "a d d -o n "  
board fo r th is  p ro jec t. In ad d itio n , I 
devised a p lu g-in  m eth od  th a t restores 
th e  m a in  board a lm o st in s ta n tly  to  its  
orig inal con fig u ratio n . A s sh o w n  in  
figure 1, o n ly  tw o  traces  o n  th e  m a in  
board need to  be cu t. T h e s e  are m arked  
by  an  " X " .  T h e n  w ires are ru n  from  
e ith e r  sid e o f th e  c u ts  to  prototype 
so c k e t U 2 8 . B y  co n n e ctin g  th e  leads as 
sh o w n  in  figure 2 a , a p roperly  jum pered  
D IP  head er can  b e  used  as a sh u n t in  
p lace  o f th e  p lug fro m  th e  add-on board, 
resto rin g  n o rm a l op eration .

S ta rt by  in s ta llin g  a 16-p in  solder- 
ta il IC  s o c k e t  a t U 2 8 . B e  sure to  u se  a 
lo w -w attage p en cil-ty p e  iro n , and prac­
t ic e  o n  an  old board i f  y o u 're  rusty . 
N e x t, c u t  th e  tra ces. I t 's  b e s t to  u se  a 
je w e ler 's  lou p e o r o th e r  m ag nify ing  
len s, and care fu lly  scra tch  aw ay about 
1 / 8  in c h  o f th e  tra ce  w ith  a sharp  kn ife  
b lade. F irs t, cu t th e  lin e  on th e  top o f 
th e  board (com p o n en t side) b etw een  
U 4 0  p in  11 and  U 4 1  p in  19 . It s ta rts  at 
U 4 0 , b u t soon  ru ns under U 4 1 's  socket. 
C u t i t  about >4 in ch  from  p in  11 o f  U 4 0 .

N ow , find  th e  tra ce  th a t leav es U 7 0  
p in  2  and heads for the keyboard. It only  
ru ns o n e  in c h  before  passing  through

th e  board. (R em em b er th e  lo ca tio n  of 
th is  p lated-through h o le . It w ill be used 
later.) T h e  tra ce  now  ru ns o n  th e  b o t­
to m  tow ard th e  righ t, and again passes 
throu gh  to  th e  top. It ru ns fro m  there  
tow ard th e  fro n t again , ending a t  U 4 2  
p in  9 . C u t th e  tra ce  on th e  b o tto m  of 
th e  board near th e  h o le  by  U 7 0 .

N e x t, c o n n e c t  th e  s o c k e t a t U 2 8 . 
U sin g  fine-gauge in su lated  w ire , co n ­
n e c t ea ch  pin as sh o w n  in  figure 2 . I t 's  
easier to  co n n e ct U 4 0  and U 4 1  by  s lip ­
ping th e  w ire  dow n in to  th e  so c k e ts  at 
th e  proper p in , th an  to  try  to  so ld er to 
th e  sm a ll b it o f P C  board trace  sh o w ­
ing. I f  necessary , rem ov e th e  IC s, exer­
cis in g  great care . For th e  o th er ju m p ers, 
use th e  tw o  holes w here th e  trace passes 
to  th e  b o tto m  o f th e  board for you r w ire 
c o n n e ctio n s . N o te  th a t a co n n e ctio n  to  
U 4 2  p in  1 is  m arked  " s e e  t e x t .”  I sug­
g est th a t you u se  figures 1 and 2  as they  
appear u n til th e  new  display reveals 
tim in g  p ro b lem s serio u s enough to  re ­
q u ire  th e  fo u rth  IC  show n in  figure 3. 
S o  for now , h o o k  U 4 2  p in  1 (w h ich  a lso  
c o n n e c ts  to  U 1 9  p in  8) to  U 2 8  pin 8. 
C o n n e c t th e  p o sitiv e  and negative 
buses to  p ins 1 and 9, resp ectiv ely .

F in a lly , sold er ju m p er w ires across 
a 16-p in  D IP  header as sh o w n  in  figure 
2 b . In s ta ll th e  head er, and try  your 
co m p u ter . It should  w o rk  n o rm a lly . If 
n o t, tro u b lesh o o tin g  should  b e  easy  
s in c e  y o u 'v e  o n ly  m ad e m in im a l 
changes.

Building the PC  Board

S everal te ch n iq u e s  ca n  b e  used  to 
bu ild  you r board. In th is  case , w ire  w rap 
is  p robably  th e  b e st o p tio n . E q u ip m en t 
and su p p lies are read ily  a v a ila b le  and 
are easy  to  u se . It is  e sse n tia l to  u se  a 
c h e c k  lis t  o r sch e m a tic , and ca re fu lly  
c h e ck  all c o n n e c tio n s  w hen  fin ish ed . 
C h e ck  th e  board under pow er first w ith ­
o u t  IC s , and th en  w ith  IC s , and 
m easu re cu rren t drain w ith  a  good v o lt/  
o h m m e te r. In sert th e  IC s  co rrectly . 
T h e s e  T T L  IC s  w ill ta k e  a  lo t, b u t  th ey  
ca n n o t stand  ev en  a sh o rt period o f  in ­
verse v o ltage, so m ak e sure th ey  get in ­
serted  properly.

T h e  sw itch (es) ca n  b e  m o u n ted  on 
you r keyboard  near e ith e r  th e  le ft  or 
righ t rear ( ju s t below  th e  n am ep la te). 
W h en  d rillin g , be very carefu l n o t to

Figure 3a: Piggybacking ICs Figure 3b: Connections for Optional IC

co
L

C1 .

C2 •

I
T1

(U43 PIN 3)

U19A TO IC3 PIN 12
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m ar the f in ish  o r get m e ta ll ic  cu ttin gs 
in the w o rk s. U se  stranded insu lated  
w ire to co n n e c t th e  sm a ll board w ith  
the sw itch  and o n  th e  second  IC  header. 
It’ s n o t a bad  idea to  u se  som e so rt of 
so ck et/p lu g  in  th e  leads to  th e  sw itc h  if 
you expect to  d isassem ble your m ach in e 
very o ften ; i t  c u ts  dow n th e  s tre tch in g  
and bend ing o f th e  w ires.

T esting the Add-On
H ave th e  T V  o r m o n ito r w arm ed up 

before  th e  com p u ter is  pow ered. T h e n , 
if th e  scre e n  d o esn 't sh o w  a  reasonable 
display, turn th e  pow er off im m ed iately  
and ch eck  all w iring very carefully. Using 
an  o h m m e te r, m ak e  sure every p o in t is 
properly con n ected  to , and o n ly  to , the 
proper o th e r  p o in ts .

S in ce  you r m a ch in e  w ill have been 
w ith o u t p ow er fo r som e tim e , th e  RAM  
w ill probably  b e  w ell-scram b led , and at 
le a st a few  grap hics ch aracters  w ill ap­
p ear. D o n 't  h it  B reak  a t  th is  t im e ; try 
th e  sw itch e s , and get a fee l for th e  w ay 
they  w ork.

T h is  is  a lso  th e  tim e  to  lo o k  for any 
tim in g  p roblem s. C om pare th e  reversed 
ch aracters  w ith  th e  O S I G raph ics  
Reference M a n u a l.  I f  th e  tim in g  from  
U 1 9  pin 8 is  delayed too m u ch  by  passing 
th ro u gh  IC s  2  and 3 , th e  screen  w ill 
reverse a b it  la te , and change b a c k  a b it 
la te . R ev ersal o f ch a ra cters  in  a  row  
w ill o n ly  b e  n o tice a b le  a t th e  beginning 
o f th e  f ir s t  row  and  th e  end o f th e  last. 
T h is  p h en o m en o n  o ccu rs  w hen  th e  sig­
nal fro m  U 4 2  is  reversed  ju s t  s lig h tly  
o u t o f sy n c  w ith  th e  la tch  trigger from  
N A N D  gate  U 1 9 . T w o  so lu tio n s  are 
p o ssib le . S in c e  th e  ca u se  o f th e  delay is 
th e  e x tra  gate tra n sm issio n  tim e  in 
IC 2 a , IC 3 b , and IC 3 a , u sin g  fa ster gates 
w ill help . T h e  very fa s t  throu gh p ut of 
7 4 S -IC s  red u ces d ifferen tia l delay to 
th e  p o in t th a t i t  is  v ir tu a lly  un- 
n o tice a b le  on th e  screen .

T h e  d isadvantages h ere  are extra  
c o s t, th e  d ifficu lty  o f fin d in g  S ch o ttk y  
c h ip s, and ad d ition al p ow er drain. 
S in c e  I c o u ld n 't  w ait for a  m ail-ord er 
d eliv ery  ta k in g  sev eral w eeks, another 
so lu tio n  seem ed  p ra ctica l —  eq u alize  
th e  delay. T h is  w as done by  in sta llin g  
a n o th e r 7 4 L S 2 0  o n  top o f U 1 9  w ith  all 
b u t p in s  7 , 9, 10 , 12, and 1 4  b e n t o u t so 
th e y  d o n 't  m a k e  c o n ta ct. T h is  is  called  
"p ig g y b a ck in g "  and is  a neat and effec­
tiv e  w ay to  add ad d ition al c irc u its  to  an 
e x istin g  board.

A s sh o w n  o n  th e  6 0 0  board sch e ­
m a tic , U 1 9  u ses th e  gating o f CO, C l ,  
C 2 , and T 3  to  trigger th e  la tch  in  the 
p ara lle l-seria l s h ift  reg ister U 4 2 . T 3  is 
m erely  th e  c lo ck  signal delayed through 
th ree  gates to  m a tch  d elays already pres­
e n t in  th e  v id eo c ircu its . I t ’s obvious 
th a t a le sse r d elay  in th e  trigger to la tch  
IC 3  m igh t even th ings ou t. Accordingly, 
U 1 9 A  piggybacked to U 1 9  can  use three 
o f th e  s ig n a ls , and p in  13 can  b e  con ­
n ected  to  U 4 3  p in  1, th e  T 1  signal 
(c lo c k  w ith  o n ly  o n e  g ate  o f delay). U se 
p in  8 o f U 1 9 A  in stead  o f p in  8 o f U 1 9  to 
trigger la tch  IC 2 a . U 4 3  has som e solder 
pads that m ak e  con nection  of the jumper 
v ery  co n v en ie n t. T o  p revent dam age to 
th e  IC s , b e  sure to  p u t a dab o f solder on 
ea ch  o f th e  p ins co m m o n  to  U 1 9  and 
U 1 9 A . A gain, a good m agnifying glass 
is  in v a lu ab le . P in s 1 through 6  are left 
u n co n n ected .

W h en  y o u  te s t  th e  com p uter again, 
care fu lly  c h e c k  th e  reversed characters

Listing 1

1 0  REM -VIDEO REVERSE DEMO 
2 0  INPOT "ENTER A STRING" ;XS 
3 0  AS =  X $ : GOSUB 2 2 0 :X ?  =  A$
4 0  PRINT X$
5 0  INIOT "ENTER A NIMBER" ;X  
6 0  A =  X : GOSUB 2 0 0 :X $  =  A$
7 0  PRINT XS 
9 9  END
2 0 0  REM -REVERSE NLMBERS 
2 1 0  AS =  STRS (A)
2 2 0  REM -REVERSE STRIN3S
2 3 0  B$ =  FOR X =  1 TO LEN (AS)
2 4 0  C$ =  CHR? ( ASC ( MID? ( A $ ,X ,1 ) )  OR 1 2 8 )
2 5 0  B$ =  B$ +  C $ : NEXT X
2 6 0  AS =  B S : RETURN

Listing 2

REVERSE VIDEO ROUTINE

BY CHARLES STANFORD

CTRLI
I f
CR
ESC
BRANCH

OOTPOT
GETCHR

EPZ S09 
EPZ SOA 
EPZ SOD 
EPZ S IB  
EPZ $F7

EQU $FF 69 
EQU SFFBA

;  CONTROL I  CHARACTER 
;LIN E FEED 
;  CARRIAGE RETORN 
;ESCAPE CHARACTER 
;L B IC  +  1

; MONITOR OOTPOT ROUTINE 
;GET CHARACTER ROUTINE

OODG 2 0  BA FF 
OODB C9 09  
OODD DO 05  
OOEF A2 00  
00E1 8 6  F7 
0 0 E 3  60  
0 0 E 4  C9 IB  
0 0 E 6  DO 04 
OOE8 A2 02  
OOEA 8 6  F7 
OOEC 6 0  
OOED C9 OD 
OOEF FO 09 
OOF1 C9 OA 
0 0 F 3  FO 05  
0 0 F 5  18 
0 0 F 6  9 0  0 2  
)
0 0 F 8  0 9  8 0  
OOFA 4C 6 9  FF 
OOFD

LBIA

LELB

LBIC

LELD

ORG s e e

JS R  GETCHR ;GET A CHARACTER
CMP tCTRLI ;  I S  IT  A CONTRCH?
BNE LBIA
LDX #S 00 ; I F  YES, MODIFY BRAICH
S IX  BRANCH ; TO REVERSE CHARACTERS
RTS
CMP #ESC ; I S  I T  ESCAPE?
BNE IB IB
IB X  #5 0 2 ; I F  YES, RESET BRANCH TO
STX BRANCH ;  TO DISPLAY NORMAL CHARACTERS

RTS
CMP #CR ; I S  OUTPUT CHAR A CR?
BEO IBLD
CMP ;LIN E FEED?
BEO IBLD
a C
BCC LELD ; BRANCH ALWAYS (MODIFIED ABOVE)

ORA # S 80 ;S E T  HIGH B IT  ONLY I F  C T R W
JM P OUTPUT ;TO MONITOR OUTPUT ROUTINE
END

Listing 3
3 0 0 0  RIM -MACB LANG REVERSE VIDEO ROUTINE 
3 0 1 0  POKE 5 3 6 ,2 1 6 :  POKE 5 3 7 ,0  
3 0 2 0  POKE 5 3 8 ,2 3 7 :  POKE 5 3 9 ,0  
3 0 3 0  FOR M =  2 1 6  TO 2 5 2 : READ D: POKE M ,D: NEXT 
3 0 4 0  DATA 3 2 , 1 8 6 , 2 5 5 , 2 0 1 , 9 , 2 0 8 ,5 , 1 6 2 ,0 , 1 3 4 ,2 4 7 , 9 6 ,2 0 1 , 2 7 ,2 0 8 , 4  
3 0 5 0  DATA 1 6 2 , 2 ,1 3 4 , 2 4 7 , 9 6 , 2 0 1 , 1 3 , 2 4 0 , 9 , 2 0 1 , 1 0 , 2 4 0 , 5 , 2 4 , 1 4 4 , 2  
3 0 6 0  DATA 9 , 1 2 8 ,7 6 , 1 0 5 ,2 5 5
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to  b e  sure th a t they  are co m p le te ly  in  
s y n c  w ith  th e  reversing  c irc u it . Y o u  
m a y  find  i t  n ecessary  to  u se  th e  c lo c k  
itse lf , o r T 2 ,  b u t T 1  seem s to  b e  ju st 
ab o u t right.

Program m ing Techniques

T h e re  are a t le a st h a lf a  d ozen w ays 
to  use B A SIC  o r m a ch in e  language so ft­
w are to  ca p ita liz e  o n  you r new  ch a ra c­
te r  reversing  cap a b ility . U sin g  the 
C H R $, A SC , LEN , and M ID $ fu n ction s, 
e n tire  strin g s ca n  b e  read ily  inv erted  by 
a re la tiv e ly  sh o rt and straightforw ard  
su b ro u tin e . T h e  d em o n stra tio n  pro­
gram  in  lis t in g  1 ca n  a lso  be used  in  a 
gam e or fin a n c ia l p lanning  program  to 
h ig h lig h t c erta in  in p u ts  o r headings. 
E ith e r  in p u ts  o r in te rn a l strin g s w ill 
reverse, and n u m eric  v ariab les ca n  a lso  
b e  reversed by  u sin g  th e  S T R $  fu n ctio n .

T h e  m a c h in e  language program  in 
lis tin g  2  is  q u ite  a b it  m o re  so p h isti­
cated . I t  can  resid e in  th e  unused  (by 
BA SIC ) R A M  at th e  top  o f page zero, 
b u t rem em b er th a t th e  m o n ito r  does 
u se  th e  space w hen  y o u  b reak . T h e  pro­
gram  in tercep ts  b o th  th e  "ch a ra c te r- 
g e t "  and th e  ''s c re e n -w rite ”  ro u tin e s  of

B A SIC  by changing th e  in d irect ad­
d resses a t $ 0 2 1 8  and $ 021A . T h e n  the 
data ca n  b e  processed  as needed for 
reverse video.

W hen th e  ro u tin e  is  in  p lace , the 
f ir s t  five  lin es  get th e  ch a racter from  
th e  keyboard  as u su al, and o n ly  a c t  if 
e ith er th e  co n tro l-I o r escape k ey  is 
d etected . T h e  co n tro l-I  cau ses th e  rou­
tin e  s ta rtin g  a t  $ 0 0 E 4  to  force  a  " 1 "  in ­
to  th e  le ft b it  o f th e  ch a racter . O n ce  the 
co n tro l-I  is  pressed, every ch aracter 
co m in g  from  e ith er the keyboard or the 
A CIA  w ill b e  inv erted  before  being 
passed to  th e  scre e n  ou tp u t or program  
storage. H ittin g  th e  escap e k ey  w ill 
retu rn  a c tio n  to  norm al.

N o tic e  th a t th e  ro u tin e  is  se t to  ig­
nore carriage returns and lin e  feeds. A ll 
o th er ch aracters  get the "re v e rse ” 
tre a tm e n t. T h u s, b e  carefu l to  u se  it 
o n ly  for th o se  ite m s  w h ich  go to  the 
screen  or are w ith in  q u o tes. T ry in g  to 
in v ert ch aracters  involved  in  program  
entry w ill badly  con fu se  the B A SIC  in ­
terp reter, and lead to  a program  crash.

If y o u  are fa m ilia r  w ith  th e  m eth od  
M icro so ft u ses to  store  B A SIC  Sou rce

C ode sta rtin g  a t $ 0 3 0 0 , you w ill be able 
to  d evise m eth o d s o f a c tu a lly  changing 
th e  ch a ra cters  by  m od ify in g  th e  pro­
gram  itse lf . W ith o u t going in to  d eta ils, 
i t  is n 't  too  hard to  w rite  a B A SIC  pro­
gram  th a t w ill sca n  th e  sou rce  cod e for 
a  p a rticu la r lin e  nu m b er, and th e n  in ­
v ert any  ch a ra cters  b e tw een  q u o ta tio n  
m arks w ith in  th a t lin e . I 'm  sure th a t 
you w ill find  m an y  c re a tiv e  w ays to  use 
th is  new  cap ability .

Parts List

R l ,  R 2  —  IK O h m  'A w att 
IC 1  —  7 4 L S 0 0
IC 2  —  7 4 L S 7 4  (o p tion  7 4 S 7 4 , see  text) 
IC 3  —  7 4 L S 8 6  (o p tion  7 4 S 8 6 , see  text) 
IC 4  —  (op tion al —  74L S20)
S I ,  S 2  —  S P S T  m in iatu re  toggle sw itches 

IRadio S h a ck  2 7 5 -3 2 4 )
S1A  —  o p tio n al in  p lace  o f S I  and S 2  

S P D T  c e n te r  off m in  toggle sw itch  
(Radio S h a c k  2 7 5 -3 2 5 )

M isc . —  P C  board, IC  so c k e ts ,
IC  header, M o lex  con n ector, w ire , etc.

4MCRO

Z-FORTH 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 g o  b a c k  to  BASIC ! 
so u rc e  lis t in g  add

OSI FIG -FO RTH T ru e  f ig  FORTH m o de l fo r  0S65D  w ith  f ig  e d ito r  nam ed f i le s ,  s tr in g  
packa g e  &  m u c h  m ore

T IN Y  P A S C A L O p e ra te s  in  fig -FO R TH , an  e x c e p t io n a l va lu e  w hen  p u rch a se d  w ith  fo rth .
TINY PASC AL 8  d o c u m e n ta tio n  
FO RTH & T IN Y  PASC AL

SPACE 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 chr. v ideo . F u ll c o lo r  & sound  
o n  C 2 ,4 P  & 8P sy s te m s . T h e  fa s te s t a rcad e  p ro g ra m  a va ila b le .

P R O G R A M M A B LE  CHAR AC TER  GENERATOR
Use O S I’s  g ra p h ic s  o r m ake  a  co m p le te  se t o f y o u r  o w n ! E asy to  use, co m e s  a s  a k it.
2 M hz. boards

$ 75.00 
$ 20.00

$ 45.00

$ 45.00 
$ 65.00

$ 14.95

$ 99.95 
$ 84.95 
$109.95

P R O G R A M M A B LE  SO U N D  BO AR D  $ 74.95
C o m p le te  so un d  s y s te m  fe a tu r in g  th e  AY-3-8910 so un d  c h ip . Bare b oa rd s  a va ila b le . $29.95

32/64 CHAR AC TER  V ID E O  M O D IF IC A T IO N  $  39.95
O ld e s t and  m o s t p o p u la r  v id e o  m od. T rue  32 c h r. C 1P. o r 32/64 c h r. C 4P v id e o  d is p 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 o d  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 a nd  m any  m ore 
fe a tu re s . B a s ic  4  &  M o n ito r  $ 44.95
B a s ic  3  $ 18.95
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. $  25.95

NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND GAMES ALONG WITH HARDWARE PROJECTS. ALL 
PRICES ARE U S FUNDS. Send lo r  ou r $1.50 cata logue w ith  free program (hardcopy) M emory Map and A uto  Load  
Routine.

55

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
(5191 9 6 9  2 5 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  
(3 1 3 )  3 7 3 -0 4 6 8
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SDS
GIVES YOU ALL YOU NEED!

APPLE-DOC
W e a re  p ro u d  to  a n n o u n c e  a n  u p d a te d  version o f o u r best seller, A p p le -D o c  in DOS|3-3. Thisvereahle 

o a c k a q e  consists o f th ree  pow erfu l re fe rence  utilities; V a r ia b le  C ross-R eference w h ic h  c rea tes  a  ta b le  
o f every  v a r ia b le  a n d  th e  line  n u m b e r o n  w h ic h  it occurs, L ine N u m b e r C ross-R eference c rea tes  a  
ta b le  o f every p ro g ra m  line d  c a lle d  b y  a  GOTO. GOSUB. e tc .. a n d  a ll lines c a lle d  f ro m  a n d  fina lly . 
C o n s ta n t C ross-R eference c rea tes  a  ta b le  o f a ll n um bers  used in th e  p ro g ra m  n o t listed b y  th e  a b o v e  
ta b le s  Also in c lu d e d  a re  R ep lace , a  g lo b a l re p la c e m e n t e d ito r a n d  Lister w h ic h  p ro d u c e s  a  c o m ­
p le te ly  p ro fessiona l p ro g ra m  listing. A d d itio n a lly , th e  n e w  30 p a g e  tu to ria l m a n u a l m akes A p p le -D o c  
q u ic k  a n d  easy to  use. W he the r n o v ice  or pro fessional A p p le -D o c  m ore  th a n  pays for itself in tim e

savings a lo n e !

Price: $49.95 o n  disk

A p p le s o ft- C o m m a n d  Editor, o r A.C.E., c o m b in e s  a  la rge  n u m b e r o f th e  m ost useful p ro g ra m m in g  
u tilitie s  in to  o n e  co -res iden t p a c k a g e . C o -res iden t m eans  these  rou tines b e c o m e  a  w ork ing  P a rt o f th e  
A p p le  l l \  th e re b y  m a k in g  A.C.E.’s various c o m m a n d s  a n d  u tilities im m e d ia te ly  a v a ila b le  WH LE y o u  re 
e n te rin g  or e d itin g  existing p ro g ra m  lines. It's fu n c tio n s  in c lu d e  cross-re ferenci n g i  n d iv id  u a  Iv o r  a  b le  
n a m e s  d isp la y in g  cu rren t va lu es  o f a ll va riab les, a n d  in fo rm a tion  o n  m e m o ry  a n d  d iske tte  status. For 
m a c h in e  la n g u a g e  p ro g ra m m in g  the re  is a  h e x -d e c im a l conve rte r a n d  a ll m o n ito r  c o m m a n d s  c a n  
b e  e x e c u te d  d ire c tly  from  App leso ft. User d e fin e d  m acros a llo w  strings to  b e  in p u t w ith  a  s ing le  key­
stroke a n d  a  pow erfu l line  e d ito r  m akes e d itin g  easy a n d  g re a tly  reduces p ro g ra m  d e v e lo p m e n t tim e. 

A.C.E. is a  w inner!

Price: $39.95 o n  disk

^Rn?a?teri>
List M aster, o u r la test a d d it io n , p rov ides a  n u m b e r o f u tilities fo r p e rfo rm in g  la rg e  sca le  c h a n g e s  

to  yo u r p ro g ra m  listings in a  h ig h -sp e e d  a n d  a u to m a tic  w ay. List M aster in c lu d e s  A p p le s p e e d  w h ic h  
c a n  rem ove  REMarks, shorten v a r ia b le  nam es, c o m b in e  lines, a n d  renum bers b y  1 s in a n y  A p p le so ft 

p ro g ram . Sm art R enum ber n o t o n ly  renum bers b u t a lso g ives you  th e  o p tio n  o f preserv ing  lo g ic a l 
b lo cks  o f lin e  num bers  you  h a ve  es tab lish ed  fo r various routines th e re b y  re ta in in g  th e  o rig in a l lo g ic  

a n d  w o rka b ility  in th e  re n u m b e re d  p rog ram , Also in c lu d e d  are  m e rg e  rou tines th a t  a llo w  yo u  to  
a u o te  b locks  o f lines from  o n e  p a r t o f th e  p ro g ram  to  a n o th e r a n d  a u to m a tic a lly  
re n u m b e r a p p ro p r ia te  line  references. C om p-L is t c o m p a re s  a n y  tw o  A p p le so ft or 

In te g e r p rog ram s a n d  lists a n y  lines a d d e d , d e le te d  or c h a n g e d .

Price: $39.95 on  disk

All p rog ram s requ ire  48K a n d  A pp leso ft in ROM or la n g u a g e  ca rd .
C alif, residents a d d  6% sales tax.

•Apple II and Applesoft ore registered trademarks o f Apple Computet Co.

s o u tn u u e s t e n n  cJ a ta  s y s t e m s
P.O. Box 582 .  Santee, C a lifo rn ia  92071 • (7 1 4 ) 562-3670



GET FREE SOFTWARE FOR YOUR COMPUTER!
H O W ?  J U S T  O R D E R  A N Y  O F  T H E  IT E M S  B E L O W , A N D  S E L E C T  Y O U R  F R E E  S O F T W A R E  F R O M  T H E  B O N U S  
S O F T W A R E  S E C T IO N , U S IN G  T H E  F O L L O W IN G  R U L E : F O R  T H E  F IR S T  $ 1 0 0 .0 0  W O R T H  O F  M E R C H A N D IS E  
O R D E R E D  T A K E  1 IT E M ; F O R  T H E  N E X T  $ 2 0 0 .0 0  W O R T H  O F  M E R C H A N D IS E  O R D E R E D  T A K E  A N O T H E R  IT E M , 
F O R  T H E  N E X T  $ 3 0 0 .0 0  T A K E  A  T H IR D  IT E M . E T C . A L L  A T  N O  C O S T .

H A R D W A R E  b y  A P P L E  C O M P U T E R
A P P L E  I I  +  .  4 8 K  1 1 9 9  P A S C A L  L A N G  . S Y S  3 9 7
F L O P P Y  D R . +  C N T R L R  5 3 5  F L O P P Y  D R IV E  4 5 5
W e  c a r r y  m e  r e s t  o l  th e  A P P L E  l i n e  a i  lo w .  lo w  p r ic e s !  C A L L !

O T H E R  H A R D W A R E  lo r  A P P L E

3 0 0  S m a n m o d e m  

1 6 K R a m c a rd

A / D  +  D / A C a r d  
R o m p l js

O .C . H A Y E S :
M ic ro m o d e m  II 
M IC R O S O F T :
Z 8 0  S o t tc a r d  2 6 9
M O U N T A IN  C O M P U T E R :
C P S  M u lt i fu n c t io n  199
E x p a n s .  C h a s s is  5 9 5
C A L L  F O R  M O R E  P R IC E S  W E  C A R R Y  F U L L  L IN E ! 
C A L IF . C O M P U T E R  S Y S T E M S :
C e n t ro n ic s  P a r  In t  1 1 5  A /D C o n v .
A s y n c .  S e r ia l In t .  1 3 5  A r i t h  P r o c  / D is k
C A L L  F O R  M O R E  P R IC E S  W E  C A R R Y  F U L L  L IN E ' 
V IO E X :
8 0  C o l .  B o a rd  
E n h a n c e r  I

S S M A IO  
S S M  S e r ia l A S IO  
S S M  P a r .  AP IO  
S S M  A 4 8 8  IEEE 
N o v a t io n  A P L  CAT 
V E R S A W R IT E R

159

1 05
1 35

1 05
3 3 9

2 7 5 S w i lc h p la le 1 5
1 05 E n h a n c e r l l 1 2 5

IE  FO R A P P L E :
1 5 9 A B T  K e y p a d 1 1 9
1 1 5 K e y b o a r d  C o  K e y p a d 1 29

9 9 S u n s h in e J o y s t ic k 4 0
4 2 5 C is c o  P a d d le s 29
3 3 9 P r o m e th e u s  Z C a r d 2 2 9
2 4 9 S U P 'R 'M O D 2 9

O T H E R  S O F T W A R E  l o r  A P P L E :

P E R S O N A L  S O F T W A R E :
V is ic a lc 3 . 3 1 5 9 V is i l i le 1 9 9
V is ip lo l 1 49 V is ip lo t /V is i t r e n d 1 99
V is ite r m 1 2 5 V is id e x 1 69
D e s k to p  P la n  II 1 6 9 V is ip a k 5 5 9
M IC R O S O F T :
A P P L E  F o r tra n  (Z 8 0 | 149 A P P L E  C o b o l (Z 8 0 ) 4 9 9
T A S C  B a s ic  C o m p ile r 139 O ly m p ic  D e c la th o n 2 5
M IC R O -P R O :
W o rd s ta r 2 4 5 M a i lM e r g e 9 9
S p e ll-S ta r 149 D a ta -S la r 1 99
P E A C H T R E E : B IZ  P a c k a g e s ,  a l l 2 1 9
C P A B IZ  P a c k a g e s .a ll 1 9 9

M O R E  O T H E R  S O F T W A R E  l o r  A P P L E :
D B  M a s te r 1 79 D B  M a s te r  lo r  C 0 R V U S 3 9 9
D a ta  F a c to ry 1 25 P FS 8 5
A S C II  E x p re s s  3 . 3 5 5 P F S  R e p o rt 8 5
S o r c im  S u p e r  Ca lc 2 5 0 S p e i lg u a r d C P /M 2 3 5
H o w a rd  T ax  P re p a re r  '8 2 1 25 B r o d e rb u n d G  L e d g e r 3 3 5
R e a lE s ta te A n a ly z e r 1 2 9 B r o d e rb u n d  P a y ro ll 3 3 5
A s h to n  d B a s e  l l 4 9 5 d B a s e  l l  M a n u a l 5 0
G ra p h  T r ix 4 9

W O R D -P R O C E S S O R S  lo r  A P P L E :
W o rd s ta rC P /M 2 4 5 E Z W r ite r P r o t  S y s 2 1 5
M a g ic  W a n d  C P /M 2 9 9 M U S E S u p e rT e x t 1 25
E x e c u t iv e  S e c r e ta r y 1 99 W o rd p o w e r 5 0
L e t te r  P e r le c t 1 25 H e b r e w  II 5 5
M a g ic  W in d o w 8 5 s u p e r s c r ib e  l l 1 10
S p e l lg u a r d 2 3 5 S p e l ls ta r C P /M 1 49
W o rd  H a n d le r  ( G iv e s  8 0 - C o l S lo w e r  c a s e  w i t h  n o  b o a r d 1) 1 99

P R IN T E R S
E P S O N :
M X 8 0 4 9 5 M X 8 0 F /T 5 7 5
M X IO O w /G r a f t r a x 7 7 5 M X 7 0 w / G r a l t r a x 3 7 5
A P P L E  m i lc e / C b l 8 5 G R A F T R A X 9 0
G R A P P L E R In t lc 1 4 9 2 K B u l le r  S e r .  C a rd 1 3 5
M X 8 0  R ib b o n 1 5 M X 1 0 0  R ib b o n 2 4
C .IT O H :
2 5 C P S  D a is y  Par. 1 4 4 0 2 5 C P S  D a is y  S e r 1 4 9 5
4 5 C P S  D a is y  Par. 1 7 9 5 4 0 C P S  D a is y  S e r. 1 8 9 5
D a is y  T ra c to r  O p tio n 2 2 5 P R O -W R IT E R  Par. 5 1 5
N E C  S P IN W R IT E R S  4  M A T R IX  P R IN T E R S :
3 5 3 0 P a r /R O 1 8 9 5 3 5 1 0 S e r / R 0 1 8 9 5
? 7 3 0 P a r /R 0 2 4 4 5 7 7 1 0 S e r / R 0 2 4 4 5
7 7 D S e llu m 2 7 9 5 N E C  P C 8 0 2 3 A 6 7 5
O U M E : D IA B L O :
9 / 4 5 2 1 4 9 6 3 0  R / 0 2 3 5 0
ID S :
4 4 5 G 6 9 9 4 6 0 G 8 7 5
5 6 0 G 1 0 7 5 P r is m  C o lo r  P r in te r 1 6 9 9
T l :  8 1 0 B a s ic 1 3 4 9 8 1 0 S e r ia l 1 4 2 9
M P I:8 8 G 5 7 9 9 9G 6 6 9
P R IN T R 0 N IX : P 3 0 0 4 5 0 0 P 6 0 0 6 1 5 0

A D D - O N  M E M O R Y  C A R D S  &  D I S K  D R IV E S
F O R  A P P L E

M E M O R Y :
M ic r o s o f t  1 6 K  R a m  c a rc 1 5 9 S a tu rn  3 2 K R a m c a r d 1 99
L e g e n d  1 2 8 K  R a m  c a rd 6 4 9 P r o m e th e u s  1 2 8 K  Ram 5 5 0
L e g e n d  6 4  K  R a m  c a r d 2 9 9 4 1 1 6 A d d - ln M e m / l6 K 2 9
S V A 2 5 6 K A P L - C a c h e 1 0 4 5
A P P L E -C O M P A T IB L E  F L O P P IE S  b y  M IC R 0 -S C I
W ith  C o n t ro l le r : N o  C o n t ro l le r
A 3 5 0 i r .  R e p la c e m e n t 4 5 0 A 3 5 4 1 5
A 4 0 4 0 - T r a c k 4 8 9 A 4 0 3 9 9
A 7 0  7 0 -T ra c k 5 9 9 A 7 0 4 9 9
A P P L E -C O M P A T IB L E  F L O P P IE S  b y  V IS T A
4 0 T r a c k  1 6 3 K B 3 8 9 8 0 T r a c k  3 2 6 K B 5 5 9
1 6 0 T r a c k  6 5 2 K B 7 9 9 8  'A 8 0 0  C o n t ro l le r 5 4 9
V 1 0 0 0  D u a l 8 " V tO O O  D u a l 8 "

S u b s y s te m 1 3 0 0 D b t S id e 1 6 0 0
S O R R E N T O  V A L L E Y  A S S O C :
A M S 8 0 0 0 D u a l8 ‘ 1 9 4 5 A M S 5 0 0 0 5 M b .  D r ive 2 9 9 5
A M S  8 0 0 0  D u a l 8 - . A M S 5 0 1 0 1 0 M b  D r iv e  3 4 9 5

D b l .S d 2 5 9 5 D is k  2  +  2 C o n t ro l ie r 3 5 9
Z V X 4  Q u a d  C o n t ro l le r 4 9 5
C O R V U S :
5  M b y te 3 1 9 5 1 0  M b y te 4 3 9 5
2 0  M b y te 5 6 0 0 M ir r o r 6 7 5

M O N I T O R S  &  P L O T T E R S
Z E N IT H :
! 2 " G r e e n 1 25 1 3  "  C o lo r 3 7 5
A M 0 E K :
1 2  "G re e n 135 1 3  " C o lo r 3 7 5
W A T A N A B E  F L A T B E D  PLO TTE R
4  Pen 1 1 5 0 6  Pen 1 4 0 0
S TR O B E  C Y L IN D R IC A L  P L O T T E R :
P lo tte r 6 9 9 A P P LE  In t lc e 7 5
H O U S T O N  IN S T R  F L A T B E D  P L O T T E R :
D M P 3 S m a r t  P lo tte r 1 2 9 9 6 - P e n  A d a p to r 3 4 9

C O M P U T E R  S Y S T E M S
H E A T H /Z E N IT H :
Z 8 9  FA  C o m p u te r  (4 8 K )  2 1 5 0  Z  9 0 C o m p u le r
Z 1 9  T e rm in a l 7 2 5  Z 4 7 0 u a l8 0 r i v e
W O R D S W O R T H  b y  LE A O IN G  E D G E:

2 4 9 0
2 7 7 5

P r o c e s s in g  S o f tw a re  &  S u p e r -C a lc  I 4 5 0 0
H E W L E T T -P A C K A R D :
H P 1 2 5 2 5 9 9 H P 8 5 2 0 9 9
8 2 9 0 3 A 1 6 K M e m 2 5 0 2 9 0 / M  D u a l 5 " D r iv e 2 1 2 5
N E C :
P C 8 0 0 1 A 3 2 K C o m p u te r  1 0 9 9 P C 8 0 1 2 A 1 / 0  U n it 6 9 9
P C 8 0 3 1 A D u a l D r iv e s 1 0 9 9 C P / M  2 . 2 lo r N E C 1 2 5
W O rd s ta r fo rN E C 2 9 9 S u p e r  C a lc  lo r  NE C 2 7 9
C O M M O D O R E :
V IC 2 0  C o m p u te r 2 5 9 V I C 1 5 l5 P r in te r 3 1 5
8 0 3 2  M ic r o  M a in lr a m e 1 1 0 0 8 0 5 0 1M B D u a l D is k 1 3 7 5
8 2 5 0  2  M B  D u a l D r iv e 1 7 6 0 4 0 4 0  D u a l D r iv e 9 9 9
4 0 2 2  P r in te r 6 3 0 8 0 2 4 - 7 H i- S p e e d  P r in t e r  1 3 4 5
A T A R I:
A T A R I8 0 0 ( 16 K | 5 9 9 A T A R I 4 0 0 (  1 6 K ) 3 3 9
8 1 0 D is k  D r iv e 4 4 9 8 2 5  P r im e r 6 1 9
1 6 K  R a m  M e m o ry  
M IC R O S O F T  B A S IC

8 9
6 9

8 5 0 lm e r la c e
V IS IC A L C

1 59
1 59

8 1 5 D is k 1 1 9 9 L e t te r  P e r le c t 1 25
IN T E C 3 2 K R a m 1 29 A x l o n t  2 8 K  R a m  D is k 5 5 0
X E R O X :
8 2 0 - 1 S y s t e m w / 5 " D r
W O R D S T A R

2 4 9 5
4 1 9

8 2 0 - 2 S y s t e m w / 8 " D r  
C P / M  O P . S Y S

3 1 4 5
1 7 5

S U P E R 8 R A IN  b y  IN T E R T E C
6 4 K D D 2 6 9 5 6 4 K Q D 2 9 9 5
D S S IO M e g 3 1 9 5 E m u la to r 7 2 5
I n te r tu b e 7 2 5

C R T  T E R M IN A L S
H e a t l i /Z e n i th Z 1 9  7 2 5  T e le v id e o 9 1 2 C  6 8 5
T e le v id e o  9 2 0 C  7 7 5  T e le v id e o  9 5 0 C  9 8 5
T e le v id e o 9 1 0  5 9 5  A D D S  V ie w p o in t  5 9 5
A D D S R 2 5  8 7 5  A D D S  R 4 0  1 1 7 5
A M P E X  D ia lo g u e d O , 2 - p a g e .  D e ta c h a b le  9 9 5
IB M  3 1 0 1 - 1 0  1 1 9 9

M O D E M S
C A T  1 5 9  D C A T  1 6 9
V E N T E L 2 1 2 - 3 ,1 2 0 0 B D  8 4 9  A U T O C A T  2 2 9
L E X -1 1  1 4 9  U N IV E R S A L A U T O .A N S  2 2 0
U N IV E R S A L  O R IG /A N S  1 8 0  U N IV E R S A L  1 2 0 0 B D  2 5 9

S 1 0 0  C A R O W A R E
S S M  M B 6 4 6 4 K M e m  7 7 5  H A Y E S S IO O M O D E M  3 4 9
C C S  6 4 K  D y n a m ic  4 2 9  O T C Io c k /C a l 135

3 M 5 " S o t tS S S D / D x  
E le p h a n t 5 . 2 5 "  

S o t tS S S D / b x

F L O P P Y  D IS C S
2 9  3 M 8 - S o l lS S S O / b x  

E le p h a n t  8 "
2 5  S o f tS S S D / b x

3 3

BONUS SOFTWARE SECTION!
Le t u s  a c q u a in i yo u  w ith  M ESSAG E-M AKING  SOFTW ARE Ju s t p lace  the  d is k  in  the 
APPLE, e n te r th e  te x t, and  c o lo rfu l,  d yn a m ic  m essages appear on  the  screens o f  TV sets 
co n n e c te d  to  th e  c o m p u te r Use the  so ftw a re  to  B roadcast m essages o n  TV sc re e n s  in 
sch o o ls , h o s p ita ls , fac to rie s , s to re  w indow , e x h ib it b o o th s , e tc . The fo llo w in g  p rogram  is 
ou r la te s t re lease
SUPER MESSAGE C reates m essages  In  fu ll-page ’ •chunks" Each m essage a llow s 
s ta te m e n ts  o f m ix e d  typ e s ty le s , typ e s ize s  and  c o lo rs , in  m ixed  upper and  lo w e r case 
S ty le s  range from  regu la r APPLE ch a ra c te rs , up  to  doub le -s ize , d o u b le -w id th  charac te rs  
w ith  a  heavy, b o ld  fo n t. S ix  c o lo rs  m ay be  used  fo r  each  d iffe re n t types ty le . \te rtica l and 
ho rizo n ta l ce n te rin g  are ava ilab le , and  w ord -w rap  is  a u tom a tic . U sers ca n  ch a in  pages 
tog e th e r to  m ake m u lti-p a g e  m essages. Pages ca n  be  advanced m a n u a lly  o r  au tom atica l 
ly. M u lti-page  m essages ca n  be  s to re d  to  d is c  o r reca lle d  in s ta n tly  
REQUIRES 48K  4  ROM APPLESOFT $50
APPLE PLOTS YOUR OATA & KEEPS YOUR RECORDS TOO! APPLE DATA G RAPH 2.1: 
P lo ts  up  to  3 sup e rim p o se d  curves  on  the  H i res Screen b o th  X & Y axes d im ensioned. 
Each curve  c o n s is ts  o f up  to  120 p ie ce s  o f data, G raphs  can be s to re d  to  d is c  and  reca lled  
im m e d ia te ly  fo r u pda ting . Up to  100 g ra p h s  ca n  be  s to red  on  the  sam e d isc . G reat fo r 
S tock-m arke t C ha rting . B us iness  M anagem ent, and  C la ssro o m  in s tru c tio n !
REQUIRES 48K & ROM APPLESOFT $35
APPLE RECORD M AN AG ER : A llo w s  c o m p le x  f ile s  to  be b ro u g h t in to  m em ory  so  tha t 
reco rd  searches and m a n ip u la tio n s  are Ins tan taneous . R ecords w ith in  any f i le  ca n  c o n ­
tain up  to  20 fie ld s , w ith  user-de fined  head ings. In fo rm a tio n  can be  s tr in g  o r  num eric . 
U sers can brow se th ru  f ile s  us in g  page-fo rw ard , page-backw ard  o r random  search  com ­
m ands. R ecords ca n  e a s ily  be  searched, a lte re d  o r  sorted  a t w ill. F ile s  ca n  be s to re d  on 
the  sam e drive  as the  m a s te r p rogram , o r on  ano ther, i f  a se co n d  d riv e  is  available

R ecords o f fi le s  ca n  be p rin te d , if des ired . A d d itio n a l m o d u le s  co m in g  a re  a STATISTICS 
INTERFACE. C H E C K 8 0 0 K . M A IL IN G  LIST & DATA-ENTRY 
REQUIRES 48K & ROM APPLESOFT S40
APPLE LITERATURE DATABASE: A llo w s  rap id  re trieva l (via keyw ords) o f  re fe rences  from  
to ta l APPLE lite ra tu re  th ru  1980. on  5 .2 5 ' d is k . Each e n try  in  th e  da ta  base c o n s is ts  o f  the
a rtic le , author-nam e, period ica i-nam e. date o f  issu e . & page n o s  The d a tabase  is
in te n d e d  to  s u p p o rt la rg e  m agazine  f ile s  w h ich  w o u ld  requ ire  le n g th y  m anua l search ing 
to  recover in fo rm a tio n . A nnua l u p d a te s  w il l  be  available.
REQUIRES 48K  & ROM APPLESOFT $60
WORDPOW ER: Is  a s im p le , p o w e rfu l, lo w  co s t, lin e -o rie n te d  w ord  p ro ce sso r p rogram . It 
o ffe rs  a  fa s t m ach ine  language F IN D  & REPLACE Text ca n  be lis te d  to  sc reen  o r  prin ter, 
w ith  o r w ith o u t line -num bers. Lo w e r ca se  adap to rs  are su p po rted  'rt>u ca n  m erge  f ile s , 
m ove g ro u p s  o f lin e s , and  e a s ily  add. change , or de le te  lin e s  W ORDPOW ER ca n  be  used 
to  c rea te  and m a in ta in  EXEC file s . I t  can a ls o  be used as a rap id , u n s tru c tu re d , in fo rm a- 
tio n -s to ra g e  and re tr ie va l sys tem  v ia  its  rap id  search ca pab ilities .
REQUIRES 48K  & ROM APPLESOFT $50
LABELM AKER : A llo w s  users to  q u ic k ly  c re a te  address la b e ls  A g ive n  labe l m ay be gen 
erated in  any q u a n tity  fro m  1 to  32767. S pace is  a llo w e d  o n  la b e ls  fo r a pe rso n a l and 
co m p a n y  nam e, bu t th e  space is  a u to m a tic a lly  c lo se d  up  i f  o n ly  a  persona l nam e is 
en te re d . S pace is  a ls o  a llo w e d  fo r  fo re ig n  co u n tr ie s  T he  prog ram  ca n  a ls o  genera te  
labe ls  fo r p rice -tags . pa rt num bers  and  m a ll m essages such  as ’ RUSH” , 'F R A G IL E ", e tc 
A se lf- in c re m e n tin g  fea tu re  a llo w s  th e a tre -ticke ts  to  be  p ro duced , w ith  a da te , and 
n u m b e rs  runn in g  from  a000 to  z999 A n e d ito r  is  p rov ided fo r  e d it in g  la b e ls  p r io r  to  p r in t­
in g . A ll la b e ls  m ay be  saved to  d isk  fo r in s ta n t reca ll 
REQUIRES 48K & ROM APPLESOFT $35

A b o v e  s o f tw a r e  fo r  A P P L E  D O S  3  2 /3 .3  o n ly . C a ll f o r  B O N U S E S  fo r  o th e r  s y s te m s .

T O  O R D E R : U s e  p h o n e  o r  m a il .  W e  a c c e p t  V IS A , M A S T E R C A R D , C O D 'S , p e rs o n a l c h e c k s  &  
m o n e y  o rd e rs . A d d  4 %  fo r  c r e d it  c a r d . C u s to m e r  p a y s  h a n d lin g  o n  C O D  o rd e rs . F o re ig n  
o rd e r s  m u s t b e  in  A m e r ic a n  D o lla r s  8  in c lu d e  1 0 %  fo r  h a n d lin g . C o n n e c t ic u t  r e s id e n ts  a d d  
7 .5 %  s a le s  ta x .  P r ic e s  s u b je c t  to  c h a n g e  w ith o u t  n o tic e .

CONN. INFO. SYSTEMS CO. 
(203)579-0472

218 Huntington Road, Bridgeport, CT 06608
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Structured Programming 
in BASIC09 „ „

by Brian Capouch

The B ASIC09 program m ing  
language, designed a fte r the  
beginning of th e  m icrocom puter 
revolution, fu lly  exp lo its  the  
advantages to  be gained  from  
both structured program m ing  
techniques and  user In teraction. 
BASIC09 Is ava ilab le  fo r the  
6800/6809-based OS-9 operating  
system s.

H ere w here I  liv e , in  th e  h eart o f th e  
cou n try , m y  d ig ita l co m p u ter, w ith  its  
busy l i t t le  c lo c k  tick in g  aw ay tw o 
m illio n  t im e s  in  a secon d , provides an 
in terestin g  co u n terp o in t to  th e  n atu ra l 
p rocesses th a t go o n  around m e . M any 
of th e se  p ro ce sse s  e x is t  in  geo lo g ic  t im e  
that is  m easu red  in  eo n s . In  a n  a tte m p t 
to te a ch  th e  y o u th  o f m y  c o m m u n ity  to  
program com p u ters, I  encourage th e m  to 
avoid g e ttin g  th e ir  p sy ch es a ll w rapped 
up in  th o s e  500 -n a n o seco n d  tick s . 
M any p rog ram m ers I kn ow  treat each  
up com ing softw are  d ead lin e as  i f  it 
w ere th e  end o f th e  w orld  as they  know  
it. 1 propose th a t p rogram m ing should  
be approached  in  th e  casu al m a n n er o f 
the o ld -tim e  m e c h a n ic , w ho fe e ls  th a t 
sittin g  d ow n u n d er a tree  and th in k in g  
about a p ro b lem  for a  few  m in u te s  
every o n ce  in  a w h ile  speeds th e  hand 
w hen th e  a c tu a l w o rk  m u st get done.

I t  is  c e r ta in  th a t m an y  p o in ts  of 
com m o n  ground e x is t  b etw een  p ra c ti­
tioners o f our lo ca l h o m ey  arts and 
com p uter p rogram m ers. A ll con cern ed  
find th e m se lv e s  engaged in  b ehavior 
that rev o lv es  arou nd  c y c lic  p rocesses. 
Crops are p lanted  and harvested, m o to rs  
run, b re a k  dow n and are repaired , and, 
alas, th e  sa m e  p rogram s are w ritten , 
w ith m in o r  v a ria tio n s , again  and again. 
Farm ers and m e ch a n ics  have alw ays 
seem ed to  m e  to  b e  m o re  inured  to  th is  
cycling th a n  program m ers —  and w ith  
good rea so n . T h e  program m er should  
not b e  com pared  to  th e  farm er b u t to  
the b la ck sm ith , s in c e  h is  jo b  is  to 
create to o ls  fo r o th ers  to  u se . It w ould  
be a poor b la c k sm ith  w ho b lin d ly  
returned to  h is  draw ing-boards to  design 
each su ccessiv e  p low share from  scratch .

Elem ents of S tructure in Program s

T o  a lle v ia te  th is  p ro b lem , recen t 
h is to ry  h as seen  th e  rise  o f "s tru ctu re d  
p ro g ra m m in g ."  A lth ou gh  th is  te rm  has 
b een  overused , i t  n o n e th e le ss  suggests 
an a tte m p t to  program  s c ie n tific a lly , 
and th u s  is  to  b e  w elcom ed .

th a t " I ' l l  b e  th e  o n ly  o n e  read ing th is  
progam  anyw ay, and I  w ill  b e  a b le  to  
rem em b er w h a t i t  w as I w as d o in g ."  
B eg in n ers are a lm o s t a lw ays ro m an ­
tic s , and after sh o o tin g  h im se lf  in  th e  
fo o t o fte n  enough any one w ill begin  
lo o k in g  a t e ith e r  h is  gu n  o r h is  trigger 
finger.

A lth ou gh  th e re  are a lm o st as m an y 
d efin itio n s  o f th e  m ean in g  o f s tru c ­
tured  program m ing as there  are p ra cti­
tio n e rs  o f i t ,  sev eral p o in ts  o f agree­
m e n t e x is t  regarding i t s  e sse n tia l e le­
m e n ts . T h e  f ir s t  is  m o d u la r ity .  D e c o m ­
p osin g  a  p ro b lem  in to  i t s  e lem en ta l 
parts m ak es i t  is  easier to  d efine sepa­
ra te  problem -solving stages, o r m odules, 
for ea ch  p ro b lem  seg m en t. I t  is  sur­
prisin g  th a t p rogram m ers have b een  so 
s lo w  to  acknow led ge e x p lic it ly  th e  
valu e o f th is  co m m o n  sen se  approach.

M o d u larity  a lso  h as an o th er virture, 
g iv en  a pow erfu l enough language. 
R o u tin e  m od ules ca n  b e  m a in ta in ed  in 
lib raries  and used  as b u ild in g  b lo ck s  in  
p rogram s. I t  is  im p o ssib le  to  d iscu ss 
th is  to p ic  w ith o u t m e n tio n in g  a c la ss ic  
w o rk  in  th is  fie ld , S oftw are  T oo ls , by 
B rian  K em ig h an  and P .J. P lauger. T h is  
b o o k  ta k e s  th e  to p ic  o f m o d u larity  
fro m  thoery  in to  p ra ctice , providing 
hundreds o f exam p les o f  s im p le  to o ls  
th a t ca n  b e  com b ined  in to  very co m ­
p lex  and pow erfu l p rogram s. T h e ir  
o rig inal b ook , w h ich  featu res exam ples 
w ritte n  in  th e  psuedo-language R atfor, 
has b een  augm ented  by  a recen t ed itio n  
in  P a sca l. I  l ik e  to  ch allen g e  m y s tu ­
d en ts  w ho are ju s t exp erien cin g  th e  
heady tra n s itio n  from  neop h yte  in to  
p rogram m er to  " c o m e  b a ck  and ta lk  to 
m e  w hen  you can  d iscu ss Softw are  
T o o ls ."

A n o th e r  im p o r ta n t  s tr u c tu r in g  
te ch n iq u e  is  th a t of b lo c k in g ,  w h ich  
s im p ly  m ea n s w ritin g  an easy-to-read  
program . M o re  th a n  o n e  sage program ­
m e r h a s  ranked  read ab ility  as th e  m o st 
in d isp en sab le  c h a ra c ter is tic  o f top- 
q u a lity  cod e. I t  is  th is  asp ect o f s tru c ­
turing th a t is  m o s t lik e ly  to  b e  ignored 
b y  th e  beg in n er, as h e  reassu res h im se lf

B o th  o f th ese  asp ects  o f stru ctu red  
p rogram m ing im p ly  th a t  c o m p u te r pro­
gram s m u st b e  regarded as to o ls  and 
th u s  treated  as  ca p ita l goods th a t w ill 
b e  m ain ta in ed , in stea d  o f expendable 
co n su m p tio n  ite m s  th a t w ill b e  used 
once and th e n  discarded. I  cou ld  handily 
re tire  o n  th e  w ages paid  e a ch  y ear to 
program m ers to  re fa m ilia r iz e  th e m ­
selv es  w ith  program s th a t th ey  had 
th o u g h t fin ish e d  a t so m e  e a rlie r  p o in t 
in  tim e . T h e  b a sis  o f stru ctu red  pro­
gram m in g , th e n , is  th e  b e lie f  th a t so ft­
w are to o ls  should  b e  b u ilt  in  lo g ica l in ­
cre m e n ts  and th a t th ese  m od u les should 
b e  self-d ocu m en tin g .

M an and M achine Interacting

A n editorial co lu m n  th a t appeared in  
th e  new spap er In fo w o r ld  la s t  su m m er 
has provided m e w ith  fodder for hours 
o f in tro sp e ctio n . T h a t  c o lu m n  sp ent 
sev eral in c h e s  w ond ering a b o u t how  
th e  hardw are p ra c tice  o f h av in g  ter­
m in a l d isp lays w ith  8 0 -ch a ra c ter  lin es 
had  ev er evolved . A  n u m b er o f th eo ries  
w ere p resented  and exam in ed  before the 
w rite r  ad m itted  th a t he ju s t p lain  
d idn’t  k n o w . A s I w as reading, I  n o ticed  
a n  IB M  p u n ch  card  grin n ing  a t  m e  fu ri­
o u sly  fro m  a bo x  o f old  co lle g e  m e m e n ­
to s. " T h e s e  k id s ,"  i t  seem ed  to  say.

T h is  an ecd o te  p o in ts  up a fa c t  about 
th e  m o d e m  co m p u te r w orld  th a t is 
every  b i t  as n o v e l as th e  m icro ­
co m p u ter: T h e  idea o f  re a l-tim e  in te r­
a c tio n  b e tw een  u ser and m a ch in e . M y 
stu d en ts  find  i t  as hard  to  b e liev e  m y 
re c o lle c tio n s  o f th e  " s u b m it  cards-get 
p rin to u t-ch an g e  card s-su b m it ca rd s" 
cy c le  th a t p rogram m ing used  to  re­
quire, as th ey  do m y  bragging about 
hav in g  to  u se  a c ra n k -sty le  telep h one 
during m y  y o u th . A nd a ll  cred u lity  
v a n ish es  w h en  th ey  fin d  o u t th a t peo­
p le s t i l l  p rogram  lik e  th a t today.
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M icro co m p u te rs  are s e t  apart from  
p rev io u s co m p u ters  by th e  a c ce ss ib ility  
th ey  p rovide to  an in te ra c tiv e  exper­
ie n ce . T h e s e  to p ics  are d iscussed  
th o ro u gh ly  in  a re c e n t b o o k  by  P .J. 
B ro w n  e n title d  W rit in g  In te ra c tiv e  
C o m p ile rs  and  In te rp re te rs . In  it ,  D r. 
B ro w n  e x a m in es  th e  co n cep t o f in te r­
a c t iv ity  in  gen eral, and d iscu sses how  
co m p ile rs  and in terp reters  ca n  b e  co n ­
stru cted  to  en h an ce  in te ra c tiv ity . T h is  
b o o k  is  in te re stin g  ev en  if  y o u  are n o t 
p lan n in g  to  w rite  a  co m p iler. If offers 
in cre d ib ly  k een  in sig h t in to  th e  p rocess 
o f  program m ing.

D r. B ro w n 's  o b serv atio n s are v alu­
ab le  in  tw o  resp ects . F irs t , h is  advice 
o n  w ritin g  in te ra c tiv e  p ro cesso rs  is  as 
ap p lica b le  to  ap p lica tio n s  program m ers 
as  i t  is  to  sy stem s p rogram m ers. S e c ­
ond, h e  sp ecifies  w h a t h e  con sid ers to 
b e  a n  id eal, y e t p ra c tica l, in te ra ctiv e  
language.
E n ter BA SIC09

A lm o st every  id ea l fu n ctio n  that 
D r. B row n d iscu sses in  h is  e x ce lle n t 
b o o k  is  a c tu a lly  av a ilab le  in  a rea l pro­
gram m in g  language, B A S IC 09 . T h is  
language w as w ritte n  fo r th e  6 8 0 9  
m icro p ro cesso r by  th e  M icro w are  C o r­
p o ra tio n  to  run o n  th e ir  O S -9  operating 
sy ste m . A lth ou gh  I had b een  u sin g  
B A S IC 09  for a y ear before  I ca m e upon 
D r. B ro w n 's  b o o k , and w as thu s w ell 
acq u ain ted  w ith  th e  am azing pow er 
th a t the language p ossesses, i t  w a s n 't  
u n til I read h is  d escrip tio n  o f " id e a ls ” 
th a t th e  ra tio n a le  beh ind  m an y o f its  
featu res b e ca m e  fu lly  apparent.

B A S IC 09  is  m o re  th a n  a program ­
m in g  language, and i t  is  cer ta in ly  m u ch  
m o re  th an  B A S IC . I t  c o n s is ts  o f  a n  in te ­
grated p ackage o f  p ro cesso rs th a t in ­
c lu d es a m u lti-p a ss  co m p iler, a pow er­
fu l te x t  ed ito r, and a ru n -tim e  debugger 
th a t is  en tered  a u to m a tic a lly  o n  th e  
g en eratio n  o f an  error. T e ch n ica lly  
sp eaking, i t  is  b o th  a  co m p iler and in ­
terp reter, as i t  co m p iles  sou rce  code 
in to  an o p tim ized  I-cod e w h ic h  is  th en  
in terp reted  by  a ru n -tim e  processor. 
S y n ta c tic  fea tu res  g ive i t  th e  program ­
m in g  p ow er found in  m an y  m o d em , 
h igh ly  stru ctu red  languages, w h ile  it 
re ta in s  c o m p a tib ility  w ith  a lm o st a ll 
stand ard -syn tax B A S IC s. W h a t fo llo w s 
is  a b rie f d escrip tio n  o f th o se  featu res, 
a lthou g h  i t  is  im p o ssib le  w ith in  th e  
space o f th is  a r tic le  to  provide m ore 
th a n  a w h irlw in d  to u r o f its  sp ectacu lar 
pow er.

N o te  th a t th e  o p eratin g  sy stem  
under w h ich  B A S IC 0 9  ru n s  is  every  b it 
as advanced  and w ondrous as th e  la n ­
guage I am  ab o u t to  d escribe. R eaders 
are referred to  an earlie r a r tic le  in 
M IC R O  (4 2 :8 1 ) for an  overview  o f th is  
m u lti-u se r, m u lti-ta sk in g , U n ix -lik e  
operating  sy ste m .
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Listing 1

PROCEDURE m ultip ly
0000 (*  Program to demonstrate "EXITIF-ENDEXIT” and "LOOP-ENDLOOP”
003D (* M u ltip lies  two rea l numbers input by user; p rin ts  product
0079 DIM multi pi ie r m u ltip lic a n d , product: REAL
0088 PRINT "Enter numbers to be m ultip lied"
00AA PRINT "(Second number '0 ' to q u it”
00C8 LOOP
00CA INPUT m u ltip lican d ,m u ltip lie r
00D3 EXITIF m u lt ip l ie rs  THEN
00E0 PRINT " I t  was nice working for you"
00FF PRINT "Goodbye”
010 A ENDEXIT
010E product m u ltip lic a n d ‘ m ulti pi ie r
011A PRINT product
011F ENDLOOP
0123 END

Listing 2
PROCEDURE powers

0000 (* Procedure to demonstrate nested"IF-THEN-(ELSE)-ENDIF"construct
0043 (*  Takes input value to given power
0066 DIM value,result:REAL
0071 DIM power: INTEGER
0078 PRINT "program to p rin t powers of real numbers"
03A3 PRINT "Maximum=3; Enter '0 ' fo r power to q u it”
O0CD LOOP
03CF INPUT "Enter value ”, value
00E3 INPUT "Enter power ” , power
00F7 EXITIF power=0 THEN
0103 PRINT "Nice working for you--goodbyteI!"
0127 ENDEXIT
012B IF  power=1 THEN
0137 result=value
013F ELSE
0143 IF power=2 THEN
014F result=value*value
015B ELSE
015F IF  power=3 THEN
016B result=value*value*value
017B ELSE
017F PRINT "ILLEGAL VALUE!!!"
0193 re su lt=0
019B ENDIF
019D ENDIF
019F ENDIF
01A1 PRINT result
01A6 ENDLOOP
01 AA END

Listing 3

PROCEDURE getname
0000 (* Demonstrate complex data types
0021 (* Input data into a complex name-address structure
0054 TYPE item=name,address( 2 ) :STRING(401; zip:REAL
0073 DIM record: item
007C PRINT "Please enter items as requested"
009F PRINT "Enter 'RETURN' for name to end session"
00C9 LOOP
00CB INPUT "Enter name " , record-name
00E2 EXITIF record.name="” THEN
00F1 ENDEXIT
00F5 INPUT "Line 1 Address ", record . address (1)
0112 INPUT "Line 2 Address ", record.address(2)
012F INPUT "Zip Code ” , record.zip
0144 RUN displayname(record)
014E ENDLOOP
0152 END

Listing 4

PROCEDURE convert
0000 (* Example of im p lic it type conversion
0026 (*  Converts input s tring  into equivalent ASCII decimal codes
0062 TYPE simple=item:STRING[32]
0072 TYPE complex=ascii_code(3 2 ):BYTE
0082 DIM firs t:s im p le
008B DIM second-.complex
0094 PRINT "This procedure converts strings to decimal ASCII values"
00CF INPUT "Enter a s tring  <32 characters " . f ir s t . i te m
00F9 second=first
0101 FOR index=l TO L E N (firs t. item)
0118 PRINT second.ascii code(index); " -" ;
012A NEXT index
0135 PRINT
0137 END



Syntactic Features

S y n ta c tica lly , B A S IC 0 9  is  a hybrid 
language. Based  o n  B A S IC , it borrow s 
many stru ctu rin g  e lem en ts  from  Pascal. 
For in s ta n ce , th e  fo llo w in g  is  a  legal 
BA SIC 09 program :

0010 PRINT "ENTER NUMBER OF 
TIMES TO LOOP”

0020 INPUT A
0030 FOR I =  1 TO A
0040 PRINT “ CRETIN LOOP PASS NO. ";l
0050 NEXT I
0060 END

In th is  s im p le  exa m p le , w h ich  all 
BASIC program m ers should  under­
stand, th e  u ser inp u ts a n u m b er w h ich  
is th en  used  to  co n tro l th e  e x e cu tio n  of 
a loop. T w o  v ariab les  are used, b o th  of 
w hich, s in c e  they  are n o t e x p lic itly  
defined, are o f th e  real or floa tin g -p o in t 
data type. T h is  co n fo rm s to  standard 
BASIC p rogram m ing p ra ctice . S tring  
variables, w ith  a d efau lt len gth  o f 3 2  
characters, are defined s im ila rly  by  ap­
pending a  d o llar sign  |"  $ ' ')  to  a variable 
nam e. H o w ever, o th e r  typ es o f data are 
allow ed in  B A S IC 0 9 , th o se  o f byte , i n ­
teger, and Boolean. V ariab les  o f th ese  
types m u st b e  e x p lic it ly  a llo ca ted  using 
the " D I M ”  s ta te m e n t. In  th e  exam ple 
program listed  above, i f  w e assu m e that 
the u ser w ill keep  h is  req u est to  a q u an ­
tity th a t can  be stored  as a  signed  in ­
teger |+ 3 2 7 6 7  to  - 3 2 7 6 8 ) ,  w e ca n  tak e  
advantage o f in teg er m a th  ro u tin e s  and 
m ake e x e cu tio n  o f our program  m u ch  
faster. A n o th er s ig n ifica n t g ain  can  be 
realized b y  o m m ittin g  lin e  nu m b ers. 
They are n o t requ ired  by  B A S IC 0 9 , and 
are w astefu l o f program  m em o ry  space. 
We can  re-d o  o u r program , e x p lic itly  
d im ension ing  our data typ es, and je t­
tisoning th e  l in e  nu m b ers:

DIM loopindex,topcount:INTEGER 
PRINT “ Enter desired number of passes "  
INPUT topcount 
FOR loopindex =  1 TO topcount

PRINT "S m arter loop pass No. 
loopindex 

NEXT loopindex 
END

In th is  v ersio n  of th e  program , fur­
ther featu res o f th e  language a lso  ap­
pear. O n e  n ic e  p ro to co l th a t w e have 
adopted is  to  u se  d escrip tiv e  n am es for 
our v ariab les , and to  alw ays keep  them  
in low er ca se . T h is  is  b eca u se  the 
BA SIC09 "d e c o m p ile r”  a u to m a tica lly  
capitalizes keyw ord s w hen  a sou rce 
program is  lis ted . If y o u  keep  variab le  
names in  lo w er case , they  b eco m e easy 
to d istin gu ish . T h is  h e lp s fu lfill  our 
structuring goal o f m ak in g  program s 
self-d ocu m enting. T h e  lis tin g  above

a lso  d isplays B A S IC 0 9 's  a u to m a tic  
" p re tty p r in tin g ."  T h is  fa c ility , w h ich  
in d en ts  program  lin es  accord ing  to  
th e ir  lo g ica l h ierarch y , provides an easy 
w ay to  grasp program  stru ctu re , and 
aids debugging.

F ro m  th is  p o in t forw ard a ll o f our 
exam p les w ill be ac tu a l ou tp u t by 
B A S IC 0 9 's  lis tin g  m ech a n ism . T w o  
fea tu res  bear som e exp lan atio n . F irst, 
th e  h ex a d ec im a l nu m bers o n  th e  le ft- 
hand sid e rep resent th e  re la tiv e  I-code  
addresses in to  w h ich  th e  corresponding 
program  sou rce  lin es  com p ile . T h e y  
show  th e  program m er th e  am o u n t of 
m em o ry  bein g  con su m ed  by  h is  pro­
gram , and serve as p o in ters  in to  the 
com p iled  code for track in g  dow n errors 
during th e  debugging process.

Procedure O rientation

A n o th er fea tu re  o f th e  language 
seen  in  our exam p les is  its  procedure  
org anization . B A S IC 09  a llow s pro­
gram s (called  procedures) to  ca ll o ther 
procedures by  n am e, and a llo w s th em  
to  b e  sep arately  com p iled  — a feature 
la ck in g  ev en  in  standard P ascal. T h is  
p e rm its  u sers  to  bu ild  lib raries  of pro­
ced u res th a t p erform  standard and 
o ften-u sed  fu n ctio n s , w h ich  is  an  im ­
p o rtan t step  tow ard  th e  m o d u larity  re ­
q u irem en t for stru ctu red  program s. 
P aram eters  ca n  be passed to  procedures 
in  m u ch  th e  sa m e  m an n er as in  P ascal, 
w h ich  is  to say  b o th  by  re feren ce (by 
u sin g  th e  n a m e o f a variab le), and by 
v alu e  (by u sin g  a co n sta n t v alu e  or e x ­
p ressio n ). T h u s, in  th e  m an ner ad­
vocated  by  K ernighan and Plauger, pro­
ced u res ca n  " h id e ”  th e  d eta ils  o f th e ir 
o p eratio n  from  o th e r  procedures th a t 
c a ll  th e m . T h erefo re , data lin kage is 
lo o se ly  done throu gh  easy -to -sp ot, e x ­
p lic it  p aram eters.

Loops and C onditional Statem ents

Loop s in  B A S IC 09  can  be done 
u sin g  the fa m ilia r  FO R -N E X T  duo, th e  
P a sca l loop s o f W H IL E ...D O  and 
R E P E A T ...U N T IL , o r a loop -forever 
co n stru c t ca lled  L O O P ...E N D L O O P . 
A ny o f th ese  loops m ay  be ex ited  in  a 
g en tlem a n ly  fash io n  by using th e  co n ­
d itio n a l E X IT IF  s ta te m e n t. T h e  e x a m ­
p le procedure " m u lt ip ly "  u ses the 
lo o p -fo re v e r  c o n s tr u c t ,  p r in tin g  a 
“ goodbye m e ssa g e "  w hen  th e  u ser has 
fin ish ed  u sin g  th e  p rogram 's lo g ic . (See 
lis tin g  1. N o te  th a t th e  f irs t tw o lin es  in 
th e  program  lis tin g  are rem ark s, w h ich  
can  b e  sig n ified  u sin g  th e  " ( * ' '  ch arac­
te rs  as th e  firs t ch a ra cters  in  a lin e .)

T h e  fu ll  co m p lem en t o f loop ing 
stru ctu res  a llow s th e  B A SIC 09 pro­
g ram m er to u se  th e  loop th a t w ill get

th e  job  d one, and, a t th e  sam e tim e, 
adds s tru ctu re  to  h is  code.

O th e r  lo g ica l featu res adding to 
B A S IC 0 9 's  pow er are tw o con d itio n a l 
b ran ch in g  s ta te m e n ts : a  " m e a t  and 
p o ta to e s"  IF -T H E N - (lin e  n u m ber), and 
a stru ctu red  IF-T H E N -(E L SE )-E N D IF 
c o n stru c t. T h e  la tte r  is  ind ented  in 
l is tin g s  for lo g ica l c la rity  and w ill 
e n ab le  m o st program s to  b e  w ritte n  en­
tire ly  w ith o u t lin e  n u m b ers. IF  s ta te ­
m en ts  ca n  be nested  to  any  required 
d ep th  so th a t co m p le x  s ta te  se lec tio n s  
can  b e  m ad e. T h e  procedure "p o w e rs"  
d em o n stra tes  a four-w ay b ran ch  on an 
in p u t v alu e. (See lis tin g  2.)

D ata Type D efinition

A gain  b o rro w in g  fro m  P a s c a l, 
B A S IC 09  a llo w s program m ers to  define 
u n iq u e d ata  typ es b u ilt  up from  the 
" a t o m i c "  standard  d ata types m en ­
tion ed  above. T h e s e  u ser-d efined  types 
m ay  th e m se lv e s  be part o f fu rth er type 
d efin itio n s , and so  o n , forever. T h u s  
a rb itra rily  co m p le x , n on-rectang u lar 
typ es m ay  b e  co n stru cte d  to  fit  the 
n atu re  o f d ata  a t  hand. A dvantages of 
th is  m eth od  include m n em o n ic  nam ing 
o f fie ld s  in  a co m p lex  typ e, e lim in a tio n  
o f array-ind ex c a lc u la tio n  a t ru n  tim e , 
and s im p lified  passing of p aram eters to 
outboard  procedures and I / O  ro u tin es . 
T h e  procedu re " g e tn a m e "  (see lis tin g  
3) illu s tra te s  th e  p rin cip les  o f co m p lex  
typ ing . It ca lls  a  m y th ica l procedure 
ca lled  "d is p la y n a m e "  (not sh o w n  here) 
th a t p rin ts  n a m e and address in fo rm a­
tio n  o n  a  lin e  prin ter.

Im plicit Type Conversion

C o m p le x  d ata  typ es p o ssess  an o th er 
s ig n ifica n t a ttr ib u te , a lth o u g h  i t  cou ld  
b e  argued th a t i t  b elo n gs in  th e  "g iv in g  
razors to  th e  b a b y "  class. D a ta  stored  
in  c o m p le x  typ e v ariab les  m ay  b e  tra n s­
ferred to  o th e r  co m p lex  v ariab les  of 
eq u al s iz e  w ith  a  s im p le  a ssig n m en t 
o p eratio n , regardless o f th e  m ak eu p  of 
th e  resp ectiv e  typ es. T h is  m ea n s type 
co n v ersio n s  ca n  b e  d one as  s im p ly  as 
ty p in g  " = ” . For exam p le, th e  pro­
ced u re c o n v e rt  c o n v erts  a  s trin g  in to  its  
eq u iv a le n t A SC II cod e  v alu es and d is­
p lays th o se  v a lu es. (See lis tin g  4 .)  T h is  
listin g  is  supplem ented  by a sam ple run.

Im p lic it  typ e co n v ersio n  is  a b u ilt- 
in  m e th o d  o f a cco m p lish in g  th in g s  th a t 
w ere form erly  done o n ly  w ith  m u ch  
anguish  o n  th e  part o f p rogram m ers. As 
w ith  a ll  e x tre m e ly  pow erfu l to o ls , i t  is 
a double-edged sw ord, and m u st be 
used w ith  ca u tio n .

W h en  m a th  is  perform ed u sin g  v ari­
ab les d im en sio n ed  to  d ifferen t n u m eric
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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 BASIC -  Learning by 
Using
This new book is an "A c tio n "- 
Book. You do more than read It. 
Learn the  intricacy o f A TAR I- 
BASIC thorugh the  short programs 
which arc provided. The 
suggestions challenge you to 
change and w rite  program 
routines. Yes, it 's  exciting -  
Many o f the programs are 
appropriate fo r beginners as well 
as experienced com puter users. 
(Screen Drawings, Special Sounds. 
Keys, Paddles *  Joysticks. 
Specialized Screen Routines, 
Graphics and Sound. Peeks and 
Pokes and special s tu ff ).
Order-No. 164 69.95
Game* fo r tha ATARI-Com puter 
How to  program yo u r own games 
on  the A T A R I. Complete listings 
in  BASIC and Machine Language 
o f exciting games. T ricks and 
hints.
Order-No. 162 64.95
ATMONA-1
Machine Language M on ito r for 
the A T A R I 400/800.
This powerful m on ito r provides 
you w ith  the firm w are support 
tha t you need to get the most 
o u t o f  yo u r powerful system. 
ATM ONA-1 comes on a bootable 
cassette. No cartridges required. 
Disassemble, Memory D um p HEX 
♦  ASCII, (Change Memory 
Locations. Blocktransfer, fill 
m em ory b lock, save and load 
machine language programs, start 
mach. Lang. Progr. (Printer 
optional).
Comes w ith  introductionary 
a rtic le  on how  to program the 
A T A R I com puter in machine 
language. (Available also in  ROM) 
Order-No. 7022 619.95

ATM ONA-2 Superstepper 
A  very powerful Tracer to  explore 
the A T A R I ROM /RAM  area. Stop 
a t previously selected address. 
Opcode or operand (cassette). 
Order-No. 7049 649.95

EDITOR/ASSEMBLER fo r 
A T A R I 800, 32K  RAM 
Extrem ely fast and powerful 
Editor/Assembler (8K Source 
code in  about 5  seconds) Includes 
ATMONA-1
Order-No. 7098 649.95

MACRO-Assembler
fo r A T A R I 800. 48K RAM 
Please specify your system RAM. 
disc o r  cassette.
Order-No. 7099 689.00

G unfight - For A T A R I 400/800 
16K RAM , needs tw o joysticks, 
anim ation and sound. (8K machine 
language)
Order-No. 7207 619.95

EPROM BURNER fo r A T A R I 
400/800. Bare boards on ly  w ith  
description, schematic + software 
(2716, 2732).
Order-No. 7041 699.00

Invoice W riting fo r very small 
business w ith  A T A R I 400/800 
16K RAM.
Order-No. 7022, cass. 629.85
Order-No. 7200. disc. B 9 .99  

Wordprocessor fo r  A T A R I 800, 
48K  RAM
Order-No. 7210 629.95

How to  connect yo u r EPSON-
Printer to  the A T A R I 400/800.
Construction artic le  w ith  printed 
c ircu it board and software. 
(Screcnprint and variable charac­
ters per line).
Order-No. 7210 619.95

a i f f l  a a
The First Book of

OSI OSI

O hio S c l in S P
In troduction to  OSI computers. 
Diagrams, hardware and software 
in form ation no t previously 
available in  one compact source. 
192 pages.
Order-No. 157 67.95

The Second Book o f Ohio
Scientific
Very valuable in form ation about 
OSI m icrocom puter systems.
In troduction to  OS-65 O and 
0S-65U networking. Hardware
and software hints and tips.
Systems specifications. Business 
applications.
Order-No. 158 67.95

The Th ird  Book o f  Ohio Scientific
is now  available!
Very im portant in form ation for 
the OSI system experimenter. 
Interface techniques, system ex­
pansions. accessories and much 
more (EPROM Burner. 6522 I/O 
card w ith  IK  RAM , Soundboard. 
EPROM/RAM board).
Order-No. 159 67.95

The Fourth Book o f  OHIO 
VIP-Book — Very Important 
Programs. M any interesting pro­
grams fo r  OSI computers. Sorting 
(Binary Tree). D ifferentia l Equi­
ta tio n , Statistics. Astro logy. Gas 
Consumption, Games a. s. o. 
Order-No. 160 69.95
VIP  Package -  Above book plus 
a cassette w ith  the  programs. 
Order-No. 160 A  619.95

The F ifth  book o f Ohio Scientific
Many exciting programs program 
ming hints and tricks, Tcxtw riter. 
Debugger fo r  C1P. Games. U tilities 
and much more (polled keyboard) 
Order-No. 161 67.95
Invoice W riting Program fo r  OSI- 
C1PMF, C4P. Disk and Cassette, 
8K RAM.
Order-No. 8234 629.80

Mailing List fo r  C1PMF or 
C4PMF 24K  RAM 
250 addresses incl. phono number 
and parameters on one 5 1/4 disk) 
Order-No. 8240 6  29.80

8 K  M icrosoft BASIC Reference 
Manual
A utho rita tive  reference fo r  the 
orig ina l M icrosoft 4K  *  8K 
BASIC developed fo rA L T A lR  
and later computers including 
O SI. PET, TRS 80 end VIC. 
Order-No. 141 69.95

Expansion Handbook fo r  6502
and 6802
S-44 Card Manual describes all of 
the 4 .5  x 6 .5  44  p in  S 44 cards 
incl. schematics, A  MUST for 
every 6502 system user (K IM . 
SYM . A IM . V IC . P E I. OSI)
Order No. 152 69.95

M icrocomputer Application
Notes
Reprin t o f In te l's  most important 
application notes including 2708. 
808b, 8255, 6251 chips Very 
necessary for the  hardware buff. 
Order-No. 153 69.95

Complex Sound Generation 
New revised applications manual 
fo r  the Texas Instruments SN 
76477 Complex Sound Genera­
tor.
Order-No. 154 66.95

s  Programs
Complete listings fo r  the  business 
user. Inventory. Invoice W riting. 
Mailing List and much more. 
In troduction to  Business A p p li­
cations.
Order-No. 156 614.90

Microcomputer Hardware Hand­
book
Descritions. p inouts and specifi­
cations o f the most popular 
microprocessor and support chips. 
A  MUST fo r the  hardware bu ff 
Order-No. 29 614.95

Care and Feeding o f the 
Commodore PET
Eight chapters exploring PET 
hardware. Includes repair and 
interfacing inform ation. Pro­
gramming tricks  and schematics. 
Order-No. 160 69.95
Prototype-Expansion Board for 
V IC -20 (644-Bus).
Order-No. 4844 618.95

16K R AM /RO M  board fo r  S44 
bus. A ny  com bination o f  RAM 
and ROM on one board.
(SY2128 or 2716)
Order-NO: 613 639.95
Low  cost expanison boards for 
yo u r APPLE II. Bare board comes 
w ith  extensive description and 
software.

629.00Order-No. 604 
6522 V IA —I/O  Exp. 
Order-No. 605 
2716 EPROM-Burner 
Order-No. 607 
8K  EPROM/RAM Card 
Order-No. 609

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

Payment. Check, Money Order, V IS A . Mastercharge. Eurocheck. 
POSTPAID o r PREPAID in  USA S5.00 handling fee fo r  C.O.D. A ll 
orders outside USA Add 15 % shipping CA add 6 .5  % sales tax 
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typ es, typ e con v ersio n  is  d one au to ­
m a tic a lly  by  B A S IC 0 9 's  m a th  ro u tin es  
to  corresp ond w ith  th e  data typ e o f  th e  
v ariab le  rece iv in g  th e  re su lt. N o te  th a t 
ov erflow s and underflow s fo r in teg er 
and b y te  data typ es do n o t resu lt in  an 
error —  they  m e re ly  w rap around zero . 
Program m ers should  th erefo re  b e  care­
fu l to  m a k e  sure th ey  a n tic ip a te  
n u m eric  ranges care fu lly , le s t  an  un an­
t ic ip a te d  v a r ia b le  v a lu e  le a d  to  
m y sterio u s  re su lts  a t  so m e  un foreseen  
p o in t in  th e  future.

B A S IC 0 9 's  sy n ta c tic  rep erto ire  also  
in clu d es fu ll B o o lean  lo g ica l opera­
tio n s , b it  tw iddling, standard tra n scen ­
d en tal fu n ctio n s , and an ex trem ely  
p ow erfu l P R IN T  U SIN G  fu n ctio n .

T h e Procedure Editor

Program  d ev elo p m en t is  by  natu re  a 
cy c lic  p ro cess. In  m o s t com p iled  la n ­
guages an  outboard  te x t ed ito r is  used 
to  a ssem b le  program  sta tem en ts, w hich  
are th e n  ru n  throu gh  th e  com p iler. 
T h e n , i f  bugs are found, th e  te x t ed itor 
m u st b e  reloaded , chang es m ade, and 
a n o th e r co m p ile  c y c le  in itia ted . T h is  
p ro cess co n tin u es  u n til th e  program  is 
debugged and ru n n in g  properly. T h is  
begins to  sound  lik e  th e  old  "p u n ch - 
su b m it-d eb u g -p u n ch " ro u tin e , b ecau se 
o f th e  tw o-stage n atu re  o f  in tera ctin g  
w ith  th e  com p u ter.

T o  c ir c u m v e n t  th e  p r o b le m , 
B A S IC 0 9  em p loys tw o in terrelated  
te ch n iq u e s . T h e  firs t o f th ese  is  in c re ­
m e n ta l c o m p ila t io n ,  w h ich  m ean s that 
ea ch  lin e  is  com p iled  from  sou rce  a t  the 
tim e  th a t i t  is  entered . In th is  w ay, 
m o st s y n ta c tic  errors ca n  b e  im ­
m ed ia te ly  d etected  and reported to  the 
user. T h is  p reclu d es th e  an n oy an ce  o f a 
s im p le  typ ographical m is ta k e  slipping 
u n d etected  through to  th e  com p iler. 
L in es co n ta in in g  th ese  errors are also 
m arked  so th a t procedures co n ta in in g  
th e m  ca n  n o t  b e  ru n . T h is  avoids the 
d elay caused  by th e  ru n -tim e  sy ste m  
p ro cessin g  " g o o d "  lin es  as i t  am b les 
tow ards a sy n ta c tic  error lu rk in g  deep 
w ith in  a procedure.

T h e  secon d  ta c tic  em ployed  by 
B A S IC 09  to  d ecrease program  d evelop­
m e n t delay is  to  in corp o rate  a tex t 
ed ito r in to  th e  co m p iler. T h e  tw o-stage 
p ro cess  n o w  b e co m e s  in tegrated , in te r­
a c tiv e , and m u ch  fa ster . T h e  ed ito r is  
b o th  c o n te n t and lin e-n u m b er oriented , 
so  th a t th e  program  seg m en ts can  be ac­
cessed  w h eth er o r n o t they  fall w ith in  a 
n u m b ered  lin e .

E d itor com m an d s, w h ich  ca n  apply 
e ith er lo ca lly  ( i .e .,  to  th e  cu rren tly  
d isplayed lin e) o r g lo b ally  (to a ll lin es)

in clu d e: sea rch , change, l is t ,  delete, 
and ren u m b er, and th ere  are a lso  com ­
m an d s to  p o s itio n  th e  ed it pointer 
w ith in  a p rocedu re. T h e  co n v en ien ce  of 
u sin g  th is  procedure e d ito r h as kept me 
c o n s is te n tly  u sin g  B A S IC 0 9  in  favor of 
M icro w are 's  pow erful ISO -standard Pas­
ca l, b ecau se o f  th e  trem en dou s tim e  sav­
ings i t  brings to  program  developm ent.

U ser W orkspace

B A S IC 0 9  em p lo y s w h a t is  ca lled  the 
"w o rk s p a c e ”  co n ce p t for m anaging 
u ser m em o ry . A t th e  tim e  a u ser logs 
o n to  th e  sy ste m , h e  is  assigned  a w ork­
sp ace o f  arb itrary  siz e . A ll procedures 
th a t e x is t  in  th e  sou rce  cod e  fo rm  are 
req u ired  to  resid e in  a u s e r 's  w ork­
space, w here th ey  are m a in ta in ed  by 
B A S IC 0 9  and its  a sso c ia ted  processors. 
In fo rm a tio n  is  av a ilab le  to  th e  u ser at 
a ll tim e s  regarding th e  q u a n tity  o f  pro­
gram  m em o ry  in  u se , th e  a m o u n t of 
d ata  m em o ry  requ ired  by  h is  program s, 
and  th e  a m o u n t o f rem a in in g  w ork­
sp ace . A typ ical w o rk sp ace  d irecto ry  is 
g iv en  in  figure 4  fo r th e  procedures 
listed  above. It l is ts  th e  procedures 
cu rren tly  resid en t w ith in  th e  w ork­
sp ace , a long  w ith  th e ir  m em o ry  re­
q u ire m en ts  (in  d ec im a l). T h e s e  re­
q u ire m en ts  p erta in  to  th e  sou rce  code; 
I-cod e is  m ore co m p a ct. T h e  asterisk  
(” * ” ) m a rk s  th e  "c u rre n t  w o rk in g  pro­
ced u re ,”  w h ic h  is  accep ted  as  a default 
argum en t by  com m a n d s su ch  as those 
th a t co n tro l d isk  I /O .

Debugging

A n in tegra l d ebugger, en tered  w hen­
ever th e  ru n -tim e  p ro cesso r d e te c ts  an 
error, provides th e  f in a l l in k  in  the 
B A S IC 0 9  program  d ev elo p m en t chain . 
W h ile  in  th is  m od e, v a lu es  o f a ll vari­
a b les  ca n  b e  d isplayed o r changed , and 
th e  cu rren tly  ru n n in g  procedure ca n  be 
lis ted , as  ca n  th e  "p ro ced u re  s ta c k ”  or 
l is t  o f  cu rren tly  invoked  procedures. 
W h ile  in  th is  m od e a  tra c in g  com m an d  
ca n  be em p loyed  to  b egin  d isplaying 
ea ch  lin e  as it is  execu ted . A  sin gle-step  
com m an d  can  e x e cu te  s ta te m e n ts  one 
a t a tim e.

Program  flo w  ca n  b e  in terru p ted  by 
th e  program m er a t any  p o in t in  his 
sou rce  cod e by  th e  ad d itio n  o f the 
"P A U S E ”  s ta te m e n t. T h is  s ta te m e n t 
cau ses p ro cessin g  to  stop  and th e  debug 
m od e to  b e  en tered . A t th is  t im e  any of 
th e  o p eratio n s m e n tio n e d  above ca n  be 
p erform ed, and th e  program  resum ed  
by typ ing  " C O N T " .  T h is  fu n ctio n  gets 
m y n o m in a tio n  as th e  m o s t v alu able  
sin gle  fea tu re  o f B A S IC 0 9 ; i t  is  a 
p a in less  w ay to  debug co m p le x  cod e in 
easy  stages.
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Packing Proceduies

O n ce a  procedure has b een  w ritten  
and debugged, th ere  is  n o  lo g ica l reason 
for th e  sy ste m  to  a llo c a te  m em o ry  for 
full v ariab le  n a m es, c o m m e n ts , and 
other space-hogging co n stru c ts  th a t are 
not germ ane to  i t s  a c tu a l ru nning . 
Tow ards th is  end an o p tio n al e x tra  pass 
of th e  co m p ile r  m ay  b e  generated , 
packing th e  procedure to  rem o v e th em . 
O nce th is  h as b een  done a  procedure 
can be loaded in to  sy ste m  m em o ry  out­
side of the user workspace, therefore 
m aking i t  av a ilab le  for m u ltip le  users 
via th e  O S -9  tim esh arin g  sy ste m . T h e  
only w o rk sp ace  m em o ry  overhead  for 
this procedure th en  b eco m es th e  data 
m em ory required , w h ich  obviou sly  
cannot b e  shared  safely  by  a ll users.

As an  ad d itio n a l b o n u s, procedures 
w hich h av e  b een  packed  ca n n o t be 
edited or lis te d , w h ich  m ean s th a t for 
all p ra c tica l purposes th e ir  sou rce  cod e 
is in a cce ss ib le . T h is  ca n  be v ery  im p o r­
tant to  so ftw are  d evelop ers w ho ca n n o t 
afford w a n to n  cop ying o f sou rce  code. 
H ow ever, le t  m e  ad vise p o te n tia l users 
to always be sure you have a source

code copy of a procedure already saved 
on disk before  invoking the packing 
pass! O th erw ise  ev en  th e  program m er 
is  lo ck ed  o u t from  h is  ow n sou rce code.

C onclusion

I  h av e  illu stra ted  th o se  featu res of 
B A S I09  w h ich  I  b e liev e  m ak e i t  e x ­
c e lle n t  for th e  co n stru c tio n  o f ap plica­
tio n s  to o ls . It provides th e  m ea n s for a 
p rogram m er to  sy ste m a tiz e  h is  under­
tak in g s so th a t he is  n o t c o n sta n tly  
w ritin g  th e  sam e code again and again. 
S tru ctu re  provided by  th e  language 
rep laces stru ctu re  provided by th e  pro­
gram m er, freeing  h im  for th e  m ore 
rew arding ta sk s  o f p roblem  an aly sis  
and daydream ing. Readers w ho are in ­
te re s te d  in  le a rn in g  m o re  a b o u t 
B A S IC 09  should  c o n ta ct M icrow are 
and order a p rog ram m er's m an u al, 
w h ich  co n ta in s  a co m p le te  d escrip tio n  
o f th e  language as w ell as nu m erou s 
sou rce  cod e exam p les.
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THE DUG
A sophisticated, yet easy to use diagnostic 
aid for getting "the bugs" out ol your assembly 
language programs.

IMAGE PRINTER SERIES
Sensible Softw are is proud to  in troduce our new  series o f high 
resolution screen dum ps. IMAGE PRINTERS provide a  s im ple way 
to  transfer high resolution graph ic im ages onto paper. Each pro­
g ram  in the series has unique features that g ive you full con tro l of 
the  printing. Some o f the included options are:

•  Full contro l over the area o f the HIRES screen to  be printed. You 
graph ica lly p ick the area fo r the utm ost ease and accuracy.

•  One-step prin tout o f the p ic tu re  w ith  the ability to  pause o r abort 
the printing at any time.

•  Menu-driven. All options a re  invoked w ith  single keystrokes. 
IMAGE PRINTERS are extrem ely easy to  use.

•  M ultip le im age sizes, 6  d ifferent sizes fo r le tte r quality printers, 
4 sizes fo r o ther printers.

Creation o f an inverse (negative) im age fo r reverse printing. 
•  The ability to  save the com pressed and inverse im ages to 

disk.
•  One tim e  configuring fo r your p rin ter and in terface  card. 

W hy answ er all those questions about your p rin ter each 
tim e  you w ant to  print a p icture?

•  The im ages may be printed anyw here on the page. 
•  IMAGE PRINTERS support m ost popular in terface  

cards, such as ca rds from  Apple, California C om pu­
te r System s, Epson, and M ounta in Com puter. (The 

SSM AIO  Serial C ard and user-w ritten 'd river' 
routines m ay be used w ith  the letter quality 

printers.)

There are  three separate versions o f IMAGE 
PRINTERS, each one ta ilored to  take full ad­

vantage of a  d ifferent printer. 

k IMAGE PRINTER— LETTER QUALITY, For 
all popular letter quality prin ters (Diablo, 

NEC, Qume, etc.)

IMAGE PRINTER— EPSON. For the 
popular Epson MX-70, MX-80 and 

MX-100.

IMAGE PRINTER—  N ECP08023A. 
For the NEC dot-m atrix printer.

All versions are available
for $40.00 eo.
Please specify version desired.

If you are a novice just getting started with assembiy-language 
programming, you will find The BUG 'lelptul in developing 
your understanding of how the Apple's 6502 internal processor 
operates. The many display options of The BUG will permit you to 
try out your assembiy-language programs at the speed that is most 
comfortable for you The BUG will also make it easy for you to see the 
effect of your program on the Apple as it executes

If you are a professional programmer, you will also find that The BUG can 
improve your efficiency by reducing the time you spend identifying and 
solving complex, assembiy-language programming errors. You will particularly 
appreciate the fact that The BUG offers the easiest to yse and most extensive 
breakpointing capability of any "debugger'available for the Apple.Up to 13 different 
breakpoints can be specified to halt program execution when either: 1 ) a particular 
program location is reached, 2) one of the 6502 registers reaches a specified value, 
or 3) one of the bits in the 6502 status register reaches a specified value.

Another key feature of The BUG that serious programmers will appreciate is the ability 
to AUTOMATICALLY run lower-level subroutines at FULL SPEED You no longer have 
to keep debugging the portions of your program that you already have working

This is not the least expensive "debugger" program for the Apple, but we challenge you 
to find more capability for less money!

The BUG is supplied with a 40 + page user guide and is designed for use with DOS 3 3 
on either the Apple II or Apple II Plus computer only j  5 Q 0 0

DUILD USING , provides an easy to use print-using routine plus similar func
tions for strings. Creating charts, reports and general screen formatting becomes a simple task.
BUILD USING is written entirely in machine language and provides a simple means of avoiding 
garbage collection (those unnecessary delays that slow down your programs). With BUILD 
USING, you can choose how many digits should be displayed to right and left of the decimal point, and 
you can even fill the leading positions with the character of your choice. For example, you can print the 
number '157 23' as '157.2'. or '0000157 230'. o r ' • • • • •  $157 AND 23/100 DOLLARS', or hundreds of other 
ways (including exponential formats) Working with strings is just as easy: it's a snap to convert names from 
John" and Doe' to 'Doe. J ' Also included are three levels of error trapping, so you can trap and correct 
numbers or strings that cannot fit in your specified format

Utilities like BUILD USING are usually difficult to use because they must be located in one memory location 
(usually between DOS and the DOS file buffers), they cannot be used with your favorite editor or other special 
routines BUILD USING does not have this limitation, as il can be easily located in many different memory loca 
tions: 1 ) the "norm al" between DOS and DOS file buffers. 2) al HIMEM, 3) APPENDED to your Applesoft program, 
or 4)anywhere else in memory Appending BUILD USING to your program is as simple as EXECing a TEXT file BUILD 
USING uses the "CALL" command thereby leaving the ampersand vector free for your own use

BUILD USING requires Applesoft in ROM (Language cards are find). DOS 3.3 and a minimum of 32K only $30.00

Sensible Software
6 6 1 9  P erham  P riv e  D e o t.  M  

W est B loom lield . M ichigan  
4 8 0 3 3 -  (3 1 3 )3 9 9 -8 8 7 7  

Visa and M astercard  
W elcom e  

Please a dd  $ 1 .2 5  
postage and 
handling per 

diskette
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Extensions to the 
C-Bug Monitor

by Ralph Tenny

Two valuable debugging  
functions are added to  CBUG, a 
machine language m onitor for 
the Color Com puter. In addition, 
the features of CBUG are 
sum marized.

These U tilities
r e q u i r e :  

T R S - 8 0  C o l o r  C o m p u t e r  

C B U G  m o n i t o r ,  o n  c a s s e t t e  o r  

i n  R O M

A lthough th e  T R S -8 0 C  is  an e x c e lle n t, 
low -cost co m p u ter, R ad io  S h a c k  origi­
nally  o ffered  no hope for exp an sion  
beyond th e  m a c h in e 's  ob v io u s uses. 
H ow ever, P erco m  D a ta  C o m p an y , Inc. 
has already produced a n  adapter w h ich  
expands th e  T R S -8 0 C  b y  u sin g  standard 
SS-50 b u s  co m p o n en ts . O th e r  m a n u fa c­
turers w ill a lso  u n dou bted ly  support 
the m a ch in e .

As u sers  dig fu rth er in to  th e  C o lo r 
C o m p u ter’s gu ts, th e y 'll  find  th a t 
m any in te rn a l p ro v isio n s h av e  b een  
made for exp a n sio n , b o th  in  th e  hard­
w are and  softw are.

T h e  M icro  W o rk s, In c . ,  o f D e l M ar, 
C a lifo rn ia , b rou ght o u t C B U G , an 
assem bly  language u til ity  fo r th e  T R S - 
80C . T h e  tw o  program s in clu d ed  h ere  
are b o th  supported  by  C B U G . T h e  firs t 
p ro g ram , B K P , is  e n te re d  u s in g  
C B U G 's  J com m an d , w h ich  transfers 
con tro l to  B K P  long enough to  typ e in  a 
lo ca tio n  w here y o u  w an t th e  b re a k ­
point to  happen. (If you h a v en ’t  used  a 
b reak p o in t p rogram  before , n o te  th a t 
th is address m u st p o in t o n ly  to  an op­
code, and n o t  to  an operand o r a  data 
byte.) B K P  th e n  grabs th e  code p ointed  
to , saves i t ,  and rep laces i t  w ith  th e  
6 8 0 9  opcode fo r S W I2 . T h is  code forces 
a fu ll in terru p t, s ta ck in g  th e  en tire  
m a ch in e  c o n te n ts  and fe tch in g  an in ­
terrupt v e cto r  fro m  $F F F 4 . S in c e  th e

Listing 1 ♦CBUGPSCOPYRIGHT 1981 BY RALPH TENNY 
♦REVISED 6/81 BY RALPH TENNY 
♦REFERENCE: CBUG. COPYRIGHT 1981 by 
♦THE MICRO WORKS. INC.
♦THIS PROGRAM SEGMENT SUPPLEMENTS CBUG. GIVING IT 
♦BREAKPOINT. PATCH. CHARACTER SEARCH. AND KEYBOARD 
♦DECODING CAPABILITY. PLUS OTHER HANDY SUBROUTINES.

♦♦♦♦♦REFERENCES FROM CBUG*****

♦n o t e : CHECK THESE LOCATIONS WITH THE VERSION OF
♦CBUG THIS EXTENSION WILL BE USED WITH!

0088 CURPTR EQU *88 CURSOR POINTER
OOFB PARAM EQU *FB BUFFER FOR OUTHEX
OSFF SCREND EQU *05FF END OF DISPLAY BUFFER
0618 ENTRY EQU *618 IN TO CBUG INNEY
0627 HEX EQU ♦ 627 IN TO CBUG OUTHEX
0651 BADDR EQU *651 READ BINARY ADDRESS
0661 BYTE EQU ♦ 661 GET A BYTE FROM KEYBOARD
067F PCRLF EQU *67F PRINT CRLF
068D PDATA EQU *68D PRINT A STRING
06AE OUTHEX EQU ♦6AE PRINT A BYTE
06BD OUTS EQU *6BD PRINT A SPACE
077D HST ART EQU *77D HARD START ENTRY
07A5 INT EQU »7A5 INTERRUPT ENTRY
07A9 WARMS EQU *7A9 WARM START ENTRY
07C9 GETADR EQU ♦ 7C9 GET TWO ADDRESSES
07D0 ECHO EQU *7D0 GET A KEY AND ECHO TO SCREEN
07D9 REG EQU ♦ 7D9 PRINT STACK

♦ ♦♦♦♦EQUATES AND BUFFER DEFINITIONS FOR CBUGF*****

STORAGE FOR DISPLAY CHARACTER 
COUNTER FOR MEMORY CHARACTERS 
BUFFER TOR INPUT CHARACTERS 
RESERVE BUFFER 
END OF TEXT BUFFER 
NEXT MEMORY LOCATION 
TWO-BYTE SPARES

VECTOR FOR SWI2 
VECTOR FOR SWI3 
NEXT TO CBUG END

♦ENTER HERE FROM CBUG USING -J- COMMAND

0 0 1 0 ORG * 0 0 1 0

0 0 1 0 0 0 D P L C H F C B 0

0 0 1 1 0 0 M E M L IN F C B 0

0 0 1 2 0 0 T X T C H R F C B 0

0 0 1 3 0 0 S P A R E F C B 0

0 0 1 4 o o o o T X T E N D F D B 0

0 0 1 6 0 0 0 0 M E M P T R F D B 0

0 0 1 8 0 0 0 0 D X B F R F D B 0

0 0 1 A 0 0 0 0 D D B F R F D B 0

0 0 1 C oooo DYBFR F D B 0

0 0  I E 0 0 0 0 D U B F R F D B 0

0 0 2 0 oooo D S B F R F D B 0

0 1 0 3 SWI2 E Q U * 1 0 3

0 1 0 0 SWI3 E Q U * 1 0 0

0D30 ORG ♦  D 3 0

0030 34 
0D32 36 
0D34 17 
0D37 30 
0D3B 17 
0D3E 17 
0D41 IF 
OD43 17 
0D46 30 
0D4A 86 
OD4C El 
0D4E 27 
01*50 30 
0D52 4A 
0D53 26 
0D5S 30 
0D57 EC 
0D59 6E

40 GOIN PSHS U SAVE CBUG ENVIRONMENT
36 PSHU A.B.X.Y HERE. TOO
F948 IN2 LBSR PCRLF RESET THE DISPLAY
8D 0193 LEAX XPMPT.fCR FIND THE PROMPT
F94F LBSR PDATA AND PRINT IT
FA8F LBSR ECHO AND GET A KEY
89 TFR A.B SAVE THE DATA
F977 LBSR OUTS PRINT A SPACE
8D 0011 LEAX XTBL.FCR FIND LOOKUP TABLE
08 LDA ♦TABND/3 COMPUTE TABLE LENGTH
84 SEEK CMPB .X FIND THE COMMAND
05 BEQ GOTIT THERE IT IS!
03 LEAX *03. X SKIP OVER ADDRESS

DECA AND COUNT LOOKUPS
F7 BNE SEEK KEEP LOOKING
01 GOTIT LEAX l.X SKIP TO ADDRESS
84 LDD .X AND READ IT
8B JMP D.X AND GO THERE
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C o lo r C o m p u ter h as already arranged 
fo r th is  fe tch  to  b e  d iverted  to  $ 1 0 3 , 
B K P  stu ffs  th e  address o f i t 's  o w n  ser­
v ic e  ro u tin e  a t $ 1 0 3 . W h en  a ll th is 
"p a p e rw o rk "  is  fin ish ed , B K P  hands 
c o n tro l b a c k  to  C B U G , a llo w in g  you to 
in sp e ct o r m o d ify  an y th in g  before 
C B U G  is  in stru cted  to  ju m p  to  th e  
ro u tin e  bein g  tested .

N o te  th a t th e  program  e x e cu tio n  
m a y  o r m ay  n o t rea ch  th e  sp ecified  ad­
d ress. S in c e  S W I2  is  a m a sk a b le  in te r­
ru p t, you m u st b e  su re  th a t th e  6 8 0 9  in ­
terru p t m a sk  is  c leared . A lso , i f  your 
program  bug b ites  before  program  ex­
e cu tio n  reach es th e  b rea k p o in t, then  
y o u  w o n 't  learn  a n y th in g  e x ce p t new  
w ord s and a n o th e r w ay to  reco v er from  
a  crash ! If th e  b reak p o in t is n 't  reached, 
y o u  m u st m a n u a lly  c lea r th e  break­
point by replacing the code BK P grabbed, 
u sin g  C B U G 's  M  com m an d .

I f  th e  b reak p o in t is  reach ed , BKP 
resto res  th e  cod e, p rin ts  th e  s ta ck  co n ­
te n ts  by  ca llin g  C B U G 's  R  com m an d , 
th e n  retu rns co n tro l to  C B U G . Y o u  are 
th e n  free to  in sp e c t m em o ry  and 
reg isters, try ing to  d ecid e  ju st w hy your 
" p e r f e c t "  cod e  d o e s n 't  do w h at you 
th o u g h t y o u  told  i t  to  do. I f  a ll is  w ell at 
th e  firs t b reak p o in t, y o u  can  co n tin u e  
fro m  th a t lo ca tio n , o r re sta rt th e  pro­
gram  op eratio n  a t th e  beginn ing , using 
a  b reak p o in t fu rth er in to  th e  program. 
In  th e  la tte r  ca se , s im p ly  se t a new  
b reak p o in t a  few  lo ca tio n s  deeper in to  
th e  program , and  e x e cu te  as before. If 
y o u  w an t to  fo llo w  a s in g le  p iece  o f th e  
a c tio n  throu gh , s tep  by step , s im p ly  se t 
a b reak p o in t for th e  n e x t lo g ica l stop , 
and to  th e  lo ca tio n  o f th e  firs t break­
p o in t. S in ce  B K P  h as already replaced  
th is  cod e, op eratio n  proceeds as if  i t  
h a d n 't  b een  stop ped, u n less  you  stop ­
ped in  th e  m id d le  o f a t im e -cr itica l seg­
m e n t o f  cod e. W ith  a  l i t t le  d iligence 
and care, y o u  ca n  lo ca te  a lm o st any  bug 
u sin g  th is  gen eral tech n iq u e.

T h e  second  program  is  longer, and 
fu rn ish es  a v e rs io n  o f B K P  th a t op erates 
under c o n tro l o f C B U G P . It ex ten d s 
C B U G 's  a b ilit ie s  b y  ju m p ing to a se c ­
ond lo ok -u p  ta b le  w h ich  a llo w s se le c ­
tio n  o f  a p rec ise  m o v e ro u tin e  (used to 
p a tch  cod e), a b y te  sea rch  ro u tin e , and 
a program  w h ich  p rin ts  ou t a ll s in g le­
k ey  cod es d eveloped  by  th e  C o lo r C o m ­
p u te r 's  keyboard . (So m e tw o-key  fu n c­
t io n s  a re  a v a ila b le .)  A ls o , th re e  
" h o o k s "  are fu rn ish ed  to  fa c ilit ia te  ad­
d itio n  o f  m o re  sp ecial-p urp ose addi­
tio n s  to  C B U G . F in a lly , th ree  su b ­
routines, SH O W , PR T SC N , and CLRSC, 
can  b e  ca lled  by  you r ow n program s to 
lig h t th e  cu rso r a t th e  cu rren t lo ca tio n , 
p rin t a ch a ra cter to  th e  scre e n , and

Listing 1 (Continued)
♦ C O M M A N D  V E C T O R S  
*

0 D 5 B 1 2 X T B L F C C ' B '
0 D 5 C 0 0 2 B F D B B K P - * B R E A K P O IN T  R O U T IN E
O D 5 E 4 B F C C ' K '
0 D 5 F 0 1 3 C F D B K Y T S T - * M A P  K E Y B O A R D
0 D 6 1 5 0 F C C ' P '

0 D 6 2 0 0 7 F F D B M V B L K - * P R E C I S E  M O V E  R O U T IN E
0 D 6 4 5 3 F C C ' S '
0 1 ) 6 5 0 0 C 3 F D B S R C H B - * B Y T E  S E A R C H
0 D 6 7 5 8 F C C ' X '
0 H 6 8 O O O E F D B O O P S - * H 0 0 K 1
0 D 6 A 5 9 F C C ' Y '
0 D 6 B 0 0 0 B F D B O O P S - * H 0 0 K 2
0 D 6 D 5 A F C C 'Z'
0 D 6 E 0 0 0 8 F D B O O P S - * H 0 0 K 3
0 D 7 0 4 D F C C ' M '
O H  7 1 0 0 0 F F D B E X I T P - * R E T U R N  T O  C B U G

0 0 1 8 T A B N D E Q U * - X T B L E N D  O F  D A T A
0 D 7 3 2 0 F C C '  '
0 1 1 7 4 F F C O F D B I N 2 - * R E J E C T  A L L  O T H E R S

* * * * * P R I N T  M E S S A G E * * * * *

0 D 7 6 1 7 F 9 0 6 O O P S L B S R P C R L F R E S E T  T H E  D I S P L A Y
O D  7 9 3 0 8 D  0 1 4 1 L E A X M S G 1 .P C R O O P S  M E S S A G E
0 D 7 D 1 7 F 9 0 D L B S R P D A T A

♦  B A C K T O  C B U G

0 D 8 0 3 7 3 6 E X  I  T P P U L U A . B . X . Y R E T R I E V E  R E G IS T E R S
0 D 8 2 3 5 4 0 P U L S U A N D  T H I S  O N E
O D 8 4 1 6 F A 0 9 L B R A H S T A R T + 1 9 A N D  S N E A K  B A C K

* T H I S R O U T IN E IM P L E M E N T S A  B R E A K P O IN T  R O U T I N E .
* A F T E R  E N T R Y , I T  W I L L  P R O M P T  F O R  T H E  B R E A K P O IN T
* A D D R E S S  W IT H A  ■ ? ' .  T H E N  R E T U R N  T O  C B U G P  F O R
* F U R T H E R  I N S T R U C T I O N S

0 D 8 7 3 6 3 6 B K P P S H U A . B . X . Y S A V E  R E G IS T E R S
0 D 8 9 8 E 0 1 0 3 L D X ♦  S W I2 G E T  A  P O IN T E R
0 D 8 C 8 6 7 E L D A * * 7 E J U M P  O P  C O D E
0 D 8 E A 7 8 0 S T A , X + A N D  B U I L D  A  J U M P
0 D 9 0 C C 0 D C 3 L D D ♦ B K P F I N T O  T H I S  R O U T IN E
0 D 9 3 E D 8 1 S T D , X + + W I T H  T H I S  V E C T O R
0 D 9 5 8 6 3 F L D A # ' ? S E N D  T H E  P R O M P T
0 D 9 7 1 7 0 1  I F L B S R W RT A N D  W R IT E  I T  DO W N
0 D 9 A 8 6 6 0 L D A •  * 6 0 G E T  A  S P A C E  C H A R A C T E R
0 D 9 C 1 7 O U A L B S R W R T T H E N  P R I N T  I T
0 D 9 F B D 0 6 5 1 J S R B A D D R G E T  A N  A D D R E S S
0 D A 2 9 F 1 8 S T X D X B F R S A V E  T H E  A D D R E S S
0 D A 4 I F 1 0 T F R X . D M O V E  I T  H E R E .  T O O
0 D A 6 1 7 0 1 1 0 L B S R WRT P R I N T  C O N T E N T S  O F  A  R E G I S T E R
0 D A 9 I F 9 8 T F R B .  A S H U F F L E  A N D  T H E N
O D A B 1 7 0 1 0 B L B S R W RT W R IT E  C O N T E N T S  O F  B  R E G
O D A E E C 9 F  0 0 1 8 L D D C D X B F R ] G E T  T H E  B R E A K P O I N T  C O D E
0 D B 2 D D 1 A S T D D D B F R A N D  S A V E  I T
0 D B 4 C C 1 0 3 F L D D ♦ ♦ 1 0 3 F S T U F F  T H E  S W I 2  O P C O D E
O D B 7 E D 9 F  0 0 1 8 S T D C D X B F R D H E R E  T O  A P P L Y  T H E  B R A K E S
0 D B B 1 7 0 0 C 5 L B S R C L R S C E R A S E  T H E  D I S P L A Y
O D B E 3 7 3 6 P U L U A . B . X . Y G E T  'E M  B A C K
O D C O 7 E 0 7 A D J M P W A R M S + 4 A N D  R E T U R N  T O  M O N IT O R
0 D C 3 I F 4 3 B K P F I N T F R S . U S A V E  H A R D W A R E  S T A C K  P O I N T E R
0 D C 5 B D 0 7 D 9 J S R R E G P R I N T  T H E  S T A C K
0 D C 8 3 6 0 6 P S H U D S A V E  D
O D C A DC 1 A L D D D D B F R R E T R I E V E  B R E A K P O IN T  C O D E
O D C C E D 9 F  0 0 1 8 S T D C D X B F R ] A N D  S E N D  I T  H O M E
0 D D 0 3 7 0 6 P U L U D G E T  D  B A C K
0 D D 2 7 E 0 7 A 9 J M P W AR M S R E T U R N  T O  M O N IT O R

* T H I S R O U T IN E C O M P U T E S  A C H E C K S U M  I N  X i  E A C H  B Y T E
* S H 0 U L D  B E  P A S S E D  I N  T X T C H R  A N D  T H E  U P D A T E D  C H E C K S U M
• R E T U R N E D  I N  D S B F R .  U S E A S  S U B R O U T IN E  O N L Y .

O D D S 3 6 3 4 C H K S M P S H U B . X . Y S A V E  R E G IS T E R S
0 D D 7 9 E 2 0 L D X D S B F R G E T  C U R R E N T  C H E C K S U M
0 D D 9 D 6 1 2 L D B T X T C H R A N D  T H E  C U R R E N T  B Y T E
O i'D B 3 A A B X G E T  T H E  S U M  A N D
0 D D C 9 F 2 0 S T X D S B F R T H E N  S A V E  I T
0 D D E 3 7 3 4 P U L U B . X . Y R E S T O R E  R E G IS T E R S
0 D E 0 3 9 R T S A N D  G O  H O M E

* T H I S R O U T IN E W I L L  M O VE B L O C K  O F  D A T A  T O  A N O T H E R
♦ L O C A T I O N .  P A S S  T H E  B L O C K  L E N G T H  ( B Y T E S )  I N  D S B F R ,
* T H E  S O U R C E  A D D R E S S  I N  D Y B F R .  A N D  T H E  D E S T I N A T I O N
♦ A D D R E S S  I N  D U B F R .  A L L O W A N C E  M A D E  F O R  B U F F E R  O V E R L A P .

* * * * * S E T U P * * * * *

O D E  1 3 4 7 6 M V B L K P S H S A . B . U . X . Y S A V E  R E G IS T E R S
0 D E 3 1 7 F 9 E 3 I .B S R G E T A D R G E T  T W O  A D D R E S S E S
0 D E 6 9F I E S T X D U B F R E N D  A D D R E S S
0 D E 8 1 0 9 F 1 C S T Y D Y B F R S T A R T  A D D R E S S
0 D E B 1 7 F 8 6 3 L B S R B A D D R G E T  *  O F  R E P E A T S
O D E E 9 F 2 0 S T X D S B F R A N D  S A V E  I T
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Listing 1 (Continued)♦ ♦ ♦ ♦ ♦ b o  I T ! # * * * *

♦ A L L O W  F O R  P O S S I B L E  B U F F E R  O V E R L A P

O B F O  DC 
0 D F 2  9 3  
0 D F 4  2 7  
0 B F 6  2 D

O D F 8  9 E  
O D F A  1 0 9  

O D F D  DE 
O B F F  A 6  
0 E 0 1  A 7  
0 E 0 3  3 0  
0 E 0 5  2 6  
0 £ 0 7  3 5  
0 E 0 9  7 E

O E O C  DC 

O E O E  D 3  
0 E 1 0  I F  
0 E 1 2  DC 

0 E 1 4  D 3  
0 E 1 6  I F  
0 E 1 8  9 E  

0 E 1 A  3 1  
0 E 1 C  A 6  
0 E 1 E  3 3  
0 E 2 0  A 7  
0 E 2 2  3 0  
0 E 2 4  2 6  

0 E 2 6  2 0

0 E 2 8
0 E 2 A

0 E 2 D
0 E 2 F
0 E 3 2
0 E 3 5
0 E 3 8
0 E 3 A
0 E 3 C
0 E 3 E
0 E 4 1

0 E 4 3
0 E 4 5
0 E 4 7
0 E 4 9
0 F 4 C
0 E 4 E
O E 5 0
0 E 5 3
0 E 5 5
0 E S 8
0 E 5 A

0E5D
0 E 5 F
0 E 6 1

3 6  
BD 
9 7  
BD 
B B  
1 0 9 F  
9 F
9 6  
9 E  
1 0 9 E  

A 1  
2 7  

3 1  
2 6  

CC 
D B
9 7  
B D  
D7 
B B
3 7  
7 E  
3 0  
I F  

20

0 E 6 3  3 6  
0 E 6 5  A 6  
0 E 6 9  9 7  
0 E 6 B  8 A  
0 E 6 D  A 7  
0 E 7 1  3 7  
0 E 7 3  3 9

3 6
0 6 6 1

12
0 6 B B

0 7 C 9
20
1 C
12
20
1 C
8 0
1 8
3 F

F 8
F F F F
20
F B
0 6 A E
F B
0 6 A E
3 6
0 D 3 4
I F
10
E 9

02
9 F  0 0 8 8  

10 
8 F
9 F  0 0 8 8

G E T  S T A R T  A D D R E S S  
G E T  D I S T A N C E  B E T W E E N  B L O C K S  
S A M E  A D D R E S S .  W H Y  B O T H E R ?  
M O V E  C O B E  F R O M  B O T T O M  F I R S T

G E T  N U M B E R  O F  B Y T E S  T O  M O V E  
A L S O  S T A R T  A B B R E S S  

A N D  D E S T I N A T I O N  S T A R T  
L O A D  O N E  B Y T E  
A N D  P U T  I T  DOWN 
C O U N T  T H E  O P E R A T IO N S  
L O O P  U N T I L  D O N E  
R E S T O R E  R E G IS T E R S  

A N D  R E T U R N  T O  GO

G E T  N U M B E R  O F  B Y T E S  T O  M O V E  
M O V E  P O I N T E R  T O  B O T T O M  O F  B U F F E R  

A N D  L O A D  S O U R C E  P O IN T E R  
G E T  B Y T E  C O U N T  A G A I N  
C O M P U T E  D E S T I N A T I O N  B U F F E R  E N D  

A N D  L O A D  D E S T I N A T I O N  P O I N T E R  
O N E  M O R E  T I M E !
P O I N T  T O  F I R S T  B Y T E  

G E T  O N E  B Y T E  
P O I N T  T O  N E X T  T A R G E T  
A N D  S H O O T  

C O U N T  T H E  P A S S E S  
L O O P  U N T I L  D O N E  
T H E N  B L O W  T H E  J O I N T  

O R  A  S P E C I F I E D  B Y T E  

♦ P A S S E D  I N  T X T C H R .  P A S S  T H E  S T R I N G  L E N G T H  T O  
♦ S E A R C H  I N  D Y B F R .  A N D  T H E  B U F F E R  S T A R T  A D D R E S S  

* I N  D S B F R .  R E C O R D  T H E  B Y T E  L O C A T IO N  I N  

* D S B F R  

S R C H B

1 C L D D D Y B F R

I E S U B D D U B F R

1 1 B E O E X I T 2

1 4 B L T R E V

♦ N O T E  I T H I S  M O V E  A L L O W S

♦ O V E R W R IT T E N . U S E  W IT H

2 0 L B X D S B F R

1 C L D Y B Y B F R

I E L D U B U B F R

A O B 1 L D A , Y +

C O S T A . U +

I F L E A X - l . X

F 8 B N E B 1

7 6 E X I T 2 P U L S A . B . U . X . Y

0 B 8 0 J M P E X  I  T P

♦  T H I S M O V E  A L L O W S  C O B E  T

♦ O N E  O R  M O R E O P  C O B E S  F O

2 0 R E V L B B B S B F R

1C A D D D D Y B F R

0 2 T F R D . Y

2 0 L D D B S B F R

I E A D D B B U B F R

0 3 T F R B . U

2 0 L D X B S B F R

3 F B 2 L E A Y - l . Y

A 4 L D A O . Y

5 F L E A U - l . U

C 4 S T A O . U

I F L E A X - l . X

F  4 B N E B 2

D F B R A E X I T 2

♦  T H I S R O U T IN E S E A R C H E S  F

C S 1

S A V F L G

S H O W IT

E X I T 1

C S 2

SH O W

02

R E T U R N  * F F F F  I N D S B F R  F O R  T E S T  F A I L U R E .

P S H U A . B . X . Y S A V E  FO UR-

J S R B Y T E G E T  C H A R A C T E R -

S T A T X T C H R P U T  I T  U P  S A F E L Y

J S R O U T S P R I N T  A  S P A C E

J S R G E T A D R T H E N  G E T  S T R IN G  P A R A M E T E R S

S T Y D S B F R S A V E  T H E  A D D R E S S

S T X B Y B F R A N D  T H E  S T R I N G  L E N G T H

L B A T X T C H R C H A R A C T E R  T O  F I N D

L B X B S B F R A N D  T H E  S T A R T  A D D R E S S

L D Y B Y B F R S T R IN G  L E N G T H

C M P  A . X + L O O K  F O R  I T

B E O C S 2 G O T  I T .  S E T  P O IN T E R

L E A Y - l . Y N O T  I T .  C O U N T  I T  A N Y W A Y

B N E C S 1 L O O P  U N T I L  D O N E

L B D # * - 1 N O T  F O U N D .  S E T  A  F L A G

S T B D S B F R P L A N T  T H E  F L A G  H E R E

S T A P A R A M S O R T  O U T  M S B Y T E

J S R O U T H E X P R I N T  M S  B Y T E  O F  A D D R E S S

S T B P A R A M D O  T H E  S A M E

J S R O U T H E X F O R  T H E  R E S T

P U L U A . B . X . Y R E S T O R E  R E G IS T E R S

J M P I N 2 A N D  A S K  F O R  M O R E

L E A X - l . X P O I N T  A T  T H E  T A R G E T

T F R X . D S T U F F  L O C A T I O N  I N  B

B R A S A V F L G C L E A N  U P  A N D  L E A V E

O U T IN E L I G H T S  T H E C U R S O R  A N D  S A V E S  T H E

T E R  C U R R E N T L Y  P O I N T E B  T O .

P S H U A S A V E  A

L D A C C U R P T R 3 G E T  T H E  C H A R A C T E R  P O I N T E D  TO

S T A D P L C H A N D  S A V E  I T .  J U S T  I N  C A S E

O R A ♦  * 8 F M A K E  I T  A  G R A P H IC S  C H A R A C T E R

S T A C C U R P T R 3 S O  I T  W I L L  SH O W  U P

P U L U A G E T  A  B A C K

R T S R O  B A C K

* T H I S  R O U T IN E  W R IT E S  T O  T H E  D I S P L A Y  B U F F E R  A N D  
* 1  U R N S  O N  T H E  C U R S O R  B Y  A  C A L L  T O  S H O W . P A S S  
* T H E  C H A R A C T E R  T O  B E  B I S P L A Y E D  I N  P A R A M .

S A V E  R E G IS T E R S  
G E T  P R E S E N T  C U R S O R  L O C A T I O N  
G E T  T H E  O U T P U T  C H A R A C T E R  

W R IT E  I T  W I T H  E L E C T R O N S  
T E L L  T H E  N EW  C U R C O R  L O C A T IO N  

A N B  T U R N  O N  T H E  C U R S O R  

R E T R I E V E  T H E  R E G I S T E R S .
T H E N  R E S U M E  O P E R A T IO N  ( ( J o n i j n u e d J

3 6 3 6 P R T S C N  P S H U A . B . X . Y

9 E 8 8 L D X C U R P T R

9 6 F B L D A P A R A M

A 7 8 0 S T A . X  +

9 F 8 8 S T X C U R P T R

8 D E 3 B S R SHOW

3 7 3 6 P U L U A . B . X . Y

3 9 R T S

c lear th e  scre e n , resp ectiv e ly . T h e se  
featu res are av a ilab le  fro m  C B U G , b u t 
n o t in  th e  sa m e  form .

T h is  e x te n s io n  o f C B U G  operates 
very  m u c h  lik e  C B U G , ex ce p t th a t i t  is  
en tered  v ia  a " I ”  co m m a n d  from  
C B U G , and so m e  o f th e  ro u tin es  
b o u n ce  b a c k  a fte r  o n e  p ass. H e re 's  a 
b rie f  sum m ary :

BK P (B reak p o in t ro u tin e ), en tered  from  
C B U G P  v ia  " B " :  S e ts  up th e  b reak ­
p o in t and th e n  b o u n ces  b a c k  to  C B U G  
and le ts  C B U G  en ter th e  ro u tin e  under 
te s t . E ntry  form : B X X X X , w here X X X X  
is  th e  h e x  address o f th e  b reak p o in t.

M V B L K : A llow s th e  p rogram  cod e to  be 
s lice d  dow n th e  m id d le  to  in se r t  any 
n u m b e r o f b y tes  o f m iss in g  cod e, or 
c lo sed  up to  d ele te  any  n u m b e r o f b y tes 
o f su p erflu o u s cod e. E ntry  fo rm : P 
X X X X  Y Y Y Y  Z Z Z Z , w here X X X X  is  th e  
address o f th e  firs t b y te  to  b e  m oved, 
Y Y Y Y  is  th e  target lo ca tio n  fo r th a t 
b y te , and Z Z Z Z  is  th e  n u m b er o f b y tes  
to  be m oved . In  th e  la tte r  case , i f  you 
need to  op en  up a 2 0 0 -b y te  program  to  
in se r t  n ew  cod e im m e d ia te ly  a fte r th e  
5 0 th  b y te , (con vert n u m b ers to  h ex , 
a ssu m in g  th e  program  begins a t 1000) 
th e n  X X X X  =  1 0 3 3  and Z Z Z Z  =  0 0 3 2 . 
If th e  needed p a tch  is  th ree  b y te s  long, 
th e n  Y Y Y Y  =  1 0 3 5 . A fter e x e cu tio n  of 
on e  c o m p le te  m o v e , M V B L K  retu rn s to 
C B U G .

S R C H B : S ea rch es  for any  sin g le-b y te  
v a lu e  and  rep o rts  th e  lo ca tio n  i f  found, 
o r  FFFF , i f  n o t  found. E n ter from  
C B U G P  u sin g  S  X X  Y Y Y Y  Z Z Z Z , 
w here X X  is  th e  v alu e  sou gh t, Y Y Y Y  is 
th e  address w here to  s ta rt search in g , 
and Z Z Z Z  is  th e  n u m b er o f b y tes  to  
sea rch . R etu rn s  to  C B U G P  for fu rth er 
search es.

" M "  co m m a n d : R etu rn s to  C B U G .

C B U G  —  An A ssem bly Language 
M onitor for the C olor C om puter

O n e o f  th e  v ery  f ir s t  p ieces  o f  assem b ly  
language softw are  av a ilab le  for th e  
T R S - 8 0 C ™  C o lo r  C o m p u t e r  w a s  
C B U G ® , sold  for $ 2 9 .9 5  by  T h e  M icro  
W o rk s, P .O . B o x  1 1 1 0 , D e l M a r C A  
9 2 0 1 4 . T h is  w ell-d o cu m en ted , a sse m ­
b ly  language m o n ito r  h as a n u m b er of 
ex ce lle n t and usefu l features, esp ecia lly  
for th o se  w h o  w ish  to  preserve th e  
esse n tia l ch a ra cter o f th e  C o lo r  C o m ­
p u ter and s t il l  learn  about assem b ly  
language p rog ram m in g o n  M o to ro la 's  
" s u p e r ”  8 -b it  p rocessor, th e  M C 6 8 0 9 .
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MICRObits
D e a d lin e  fo r  M IC R O b its : 2 0 th  o f  sec­
on d  m o n th  before p u b lic a t io n ; i.e .,  
M a rc h  2 0 th  fo r  M a y  issue. Send type­
w r it te n  co p y  w ith  $25 p e r  in s e rtio n .  
(Subscribers: f i r s t  ad a t $10.)

OSI Savings/Loan Software
C a lc u la te s  p ay m en t sch ed u le  fo r any 
c o n v en tio n a l loan . C o m p u tes  in te re st, 
p rin c ip le , and to ta l paid , and am o u n t 
o f p rin c ip le  rem a in in g  a fte r any 
n u m b e r o f  lo a n  p ay m en ts. C a lcu la tes  
sav in g s o v er tim e  w ith  s in g le  or 
p erio d ic  d ep o sits. V ery flex ib le . M en u  
d riven . C a s se tte  $ 1 0 .0 0 .

P e te r  B ealo
4  L a n celo t C t .  #1 7  
S a le m , N H  0 3 0 7 9

HTS KIM/AIM/OSI 
C1 P/VIC-20 Products
G enera l E xpans ion Board  
C o n s tru c tio n  M a n u a l d o cu m en ts tw o 
designs, ea ch  c o n ta in in g  RA M , 
E P R O M , p o rts . E a ch  board o ccu p ies a 
sw itch -se le c ta b le  8 K  b lo ck  o f 
m em o ry . W irin g  d eta ils  g iv en  for 
2 K /4 K  E P R O M s, 6 5 2 2 / 6 5 3 2 /6 8 2 1  
p o rts , 2 1 1 4 L /6 1 1 6  s ta t ic  R A M s. 
M an u al —  $ 1 0 . C a ta lo g  —  free. 

H u n ter T e c h n ic a l S erv ices  
P .O . B o x  3 5 9  
E lm  G rove, W I 5 3 1 2 2  
(414) 7 8 4 -3 0 8 3

COMPendlum
T h e  o n ly  m o n th ly  guide to  2 0  +  
cu rren t m icro co m p u te r  m agazin es. 
E very a rtic le , ed itoria l, 
h ard w are/so ftw are  ev alu atio n  
d escribed . L is te d  by  co m p u te r type, 
a p p lica tio n . C o p io u sly  indexed. 
S u b scrip tio n  in c lu d es  A n n u a l 
Reference. H elp s p in p o in t usefu l 
in fo rm a tio n ; p erfec t if you  c a n 't  afford 
2 0  su b scrip tio n s . Sam p le  ($ 1 .5 0 ) ; 
su b scrip tio n  ($18).

E p icu riou s 
P .O . B o x  129 
L in co ln d a le , N Y  1 0 5 4 0

(Continued)

Listing 1 (Continued) * T h i s R O U T IN E C LE A R S  THE S C R E E N  A ND S E T S  T H E
♦C U R S O R  A T  T H E  TO P  OF THE S C R E E N .

0 E 8 3 3 6 3 2 C LR SC P SH U A . X . Y  S A V E  TH R EE
0 E 8 5 8E 0 5 F F LDX ♦S C R E N D  T A I L  E N D  C H A R L IE
0 E 8 8 1 0 8 E  0 2 0 0 L D Y * * 2 0 0  NUM BER OF D IS P L A Y  C E L L S
0 E 8 C 8 6 6 0 LD A * * 6 0  S C R E E N  B LA N K  C H A R A C TE R
OEBE A 7 8 2 O UTSC S T A . - X  BLA N K  T H E  C E L L S
0 E 9 0 3 1 3 F LE A Y - l . Y  AND CO UNT THEM
0 E 9 2 2 6 FA BNE O U TS C  S P I N  U N T IL  DONE
O E 9 4 ? F 8 8 S TX C U R P T R  REMEMBER T H E  C U R SO R  L O C A T IO N
0 E 9 6 BD CB BSR SHOW L IG H T  T H E  CURSO R
0 E 9 8 3 7 3 2 P ULU A . X . Y  G ET 'E M  BACK
0 E 9 A 3 9 R TS DO T H E  N E X T  M A G IC  T R IC K

♦ A  R E S E A R C H  PROGRAM T O  MAP K E Y B O A R D  C O D E S .
♦ W A R N IN G — C A L L  I T  O N L Y  FRO M C B U G P !!

0 E 9 B 3 6 3 6 K Y T S T PSHU A . B . X . Y
0 E 9 D B[i 0 6 7 F JS R P C R L F  R E S E T  T H E  D IS P L A Y
OEAO BD 0 6 1 8 READ JS R E N T R Y  G ET A  KEY
0 E A 3 i l l 5 E CMF'A # * 5 E  T E S T  FO R  A KNOWN ONE
0 E A 5 2 7 OD BEQ S T 0 P 2  AN D  U S E  I T  T O  ABO RT
0 E A 7 8D 1 0 BSR WRT O T H E R W IS E . O U T P U T  TO S C R E E N
0 E A 9 BD 0 6 B D J S R O U T S  P R IN T  A S P A C E
OEAC BD 0 6 2 7 JSR H E X  P R IN T  H E X  V A L U E  O F  C H A R A C TE R
OEAF BD 0 6 7 F JSR P C R L F  R E S E T  THE D IS P L A Y
0 E B 2 2 0 EC BRA R E A D  THE GO G ET A N O TH E R  K E Y
0 E B 4 3 7 3 6 S T 0 P 2 P U LU A . B . X . Y  G ET 'E M  BACK
0 E B 6 7E 0 D 3 4 JMP I N 2  MAMA I S  C A L L IN G !
0 E B 9 9 7 FB WRT S TA PARAM S A V E  T H E  C H A R A C TE R
OEBB 8 D B7 BSR P R T S C N  AND GO P R IN T  I T
OEBD 3 9 R TS R E T U R N  T O  THE BO SS

♦ ♦ ♦ ♦ ♦ T E X T  FO R O O PS M E S S A G E * ^ * *

OEBE 4E 4 F  5 4  2 0 MSG1 FCC 'N O T  IM P L E M E N T E D '
0 E C 2 4 9 4 D  5 0  4C
0 E C 6 4 5 4 D  4 5  4 E
OECA 5 4 4 5  4 4
OECD 0 0 FC B 0  D E L IM IT E R

♦ ♦ ♦ ♦ ♦ T E X T  FOR P R O M P T * * * * ^

OECE OD OA XF'MPT FC B * D . * A  R E S E T  THE D IS P L A Y
OEDO 4 3 4 2  5 5  4 7 FC C 'C B U G P  ? '  PROMPT
0 E D 4 5 0 2 0  3 F
0 E B 7 2 0 FC B * 2 0  AND A  S P A C E
0 E B 8 0 0 FC B 0  D E L IM IT E R
0 E D 9 OOOO FD B 0  D E L IM IT E R

END

♦  B K P  : C O P Y R IG H T  1 9 8 1  B Y  R A L P H  T E N N Y
Listing 2 ♦  R E F E R E N C E !  C B U G .  C O P Y R IG H T  1 9 8 1  BY

♦ T H E  M IC R O  W O R K S . I N C .

♦  ♦ ♦ ♦ ♦ R E F E R E N C E S  F R O M  C B U G M * * *

♦ N O T E : C H E C K T H E S E  L O C A T IO N S  W IT H  T H E  V E R S IO N  O F
♦  CB U G T H I S  E X T E N S IO N  W I L L  B E  U S E D  W IT H !

0 0 8 8 C U R P T R E Q U * 8 8  C U R S O R  P O IN T E R
0 6 1 E S W R IT E Q U * 6 1 E  E N T R Y  F O R  O U T E Y
0 6 5 1 B A D D R EQ U * 6 5 1  R E A D  B IN A R Y  A D D R E S S
0 7 7 D H S T A R T ■EQU * 7 7 D  H A R D  S T A R T  E N T R Y
0 7 A 9 W ARMS EQ U * 7 A 9  WARM S T A R T  E N T R Y
0 7 D 9 REG EQ U * 7 D 9  P R I N T  S T A C K

♦ ♦ ♦ ♦ ♦ E Q U A T E S A N D  B U F F E R  D E F I N I T I O N S  F O R  B K P * * * * *

0 0 3 0 O RG * 0 0 3 0
0 0 3 0  OOOO C O DE F D B 0  L O C A T IO N  F O R  C O D E  A T

B R E A K P O IN T
0 0 3 2  0 0 0 0 F 'N TR F D B 0  L O C A T IO N  O F  B R E A K P O IN T

0 1 0 3 S W I2 E Q U * 1 0 3  V E C T O R  F O R  S W I2

♦ ♦ ♦ ♦ ♦ R E F E R E N C E  T O  T R S 8 0 C  R O M * * * * *

A 9 2 8 C L S E Q U ♦ A 9 2 8  B A S I C  C L S  C O M M A N D

♦  T H I S R O U T IN E IM P L E M E N T S  A  B R E A K P O IN T  R O U T I N E .
♦ A F T E R E N T R Y . I T  W I L L  P R O M P T  F O R  T H E  B R E A K P O IN T
♦ A D D R E S S  W IT H A • ? * »  T H E N  R E T U R N  T O  C B U G  F O R
♦ F U R T H E R  IN S T R U C T IO N S

O E E O O RG * E E 0
♦ E N T E R H E R E  F R O M  C B U G  U S IN G  * J *  C O M M A N D

0 E E 0  3 4 4 0 B K P P S H S U S A V E  C B U G  E N V IR O N M E N T
0 E E 2  3 6 3 6 P S H U A . B . X . Y  S A V E  R E G IS T E R S  (Continued)
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K eystroke C o m m an d  D escrip tio n

G R etu rn s com m an d  to  th e  ca llin g  program .

R D isp lay s reg ister lis t .

M  123 4 F o r m em o ry  ex a m in e  and change, beginn ing  a t $ 1 2 3 4 .

I 12 3 4  2 3 4 5  67 In serts  $ 6 7  in  m em o ry  from  $ 1 2 3 4  to  $ 2 3 4 5 .

T  0 1 2 3  1 2 3 4  2 3 4 5 T ra n sfers  b lo ck  o f m em o ry  from  $ 0 1 2 3  through $ 1 2 3 4  to 
n ew  lo ca tio n  b eg in n in g  a t $ 2 3 4 5 .

J 12 3 4 Jum p s to  u ser m a c h in e  language su b ro u tin e a t $ 1 2 3 4 .

C C h an ges reg ister lis t .
S 12 3 4  2 3 4 5  1 3 5 7  M Y FIL E  crea tes a  m a ch in e  language file  o n  ca sse tte  tape, 

record ing th e  code w h ic h  appears b etw een  addresses 
$ 1 2 3 4  and $ 2 3 4 5 ; $ 1 3 5 7  is  th e  program  en try  p o in t.

B 1 2 0 0  X S e ts  baud ra te . X  =  C  o r P sp ecifies  th e  con fig u ratio n  of 
th e  p rin ter p ort.

L Loads hex data to  m em ory.

$  12 3 4 C o n v erts  h e x  to  d ecim al.

.1 2 3 4 5 C o n v erts  d ecim al to  h ex .

P 0 0 0 0 M o ves d isplay page.

U  1 2 3 4  2 3 4 5 U pload s. T ra n s m its  data to  th e  scre e n  and to  th e  co m ­
m u n ica tio n s  p ort.

D

i

D o w n lo ad s. D a ta  can  b e  received  fro m  co m m u n ica tio n s  
port.
T a k e s  o v er SW I. U n til  th is  com m an d  is execu ted , th e  
6 8 0 9  SW I in s tru c tio n  w ill cau se undefined  operation . 
A fter u sin g  th is  com m an d , s u b s titu tio n  o f th e  code for 
SW I ($3F) fo r op-cod es in  a  program  w ill cause a break  
w h ich  re tu rn s co n tro l to  C B U G .

AU A u to  m od e. A fter th e  baud ra te  h as b een  set and th is 
com m an d  is  en tered , th e  co m p u ter e m u la tes  an in te lli­
g en t te rm in al con n ected  to  a h o st sy stem .

X T e rm in a l m ode. T h is  com m an d  cau ses th e  co m p u ter to 
e m u la te  a  C R T  term in a l.

R R eset; ca u ses  a re tu rn  to  B A SIC .

Listing 2  (Continuedj
0 E E 4  8 E 0 1 0 3 L D X
0 E E 7  8 6 7 E L D A

0 E E 9  A 7 8 0 S T A

O E E B  CC 0 F 1 A L D D

O E E E  ED 8 1 S T D

O E F O  8 6 3 F L D A

0 E F 2  8 D 3 8 B S R

0 E F 4  8 6 6 0 L D A

0 E F 6  8 D 3 4 B S R
0 E F 8  BD 0 6 5 1 J S R

O E F B  9 F 3 2 S T X

O E F D  I F 1 0 T F R

0 E F F  8 D 2 B B S R

0 F 0 1  I F 9 8 T F R

0 F 0 3  8 D 2 7 B S R
0 F 0 5  E C 9 F  0 0 3 2 L D D

0 F O 9  DD 3 0 S T D

O F O B  CC 1 0 3 F L D D

O F O E  E D 9 F  0 0 3 2 S T D

O F 1 2  BD A 9 2 8 J S R

0 F 1 5  3 7 3 6 P U L U

O F 1 7  7 E 0 7  AD J M P
O F 1 A  I F 4 3 B K P F IN T F R

O F  1 C  BD 0 7 D 9 J S R
O F I F  3 6 0 6 P S H U

0 F 2 1  DC 3 0 L D D

0 F 2 3  E D 9 F  0 0 3 2 S T D

0 F 2 7  3 7 0 6 P U L U

O F 2 9  7 E 0 7 8 7 JM P

O F 2 C  3 6 3 6 WRT P S H U

0 F 2 E  9 E 8 8 L D X
0 F 3 0  A 7 8 0 S T A

0 F 3 2  9 F 8 8 S T X

O F 3 4  3 7 3 6 P U L U
0 F 3 6  3 9 R T S

O F 3 7  OOOO F D B
E N D

♦  S W I2 G E T  A  P O IN T E R
♦  * 7 E J U M P  O P  C O DE
r X + A N D  B U I L D  A  J U M P
♦ B K P F I N T O  T H I S  R O U T IN E
, X +  + W IT H  T H I S  V E C T O R
♦  ' ? G E T  T H E  P R O M P T
WRT A N D  W R IT E  I T  DOWN
♦  ♦ 6 0 G E T  A  S P A C E  C H A R A C T E R
WRT T H E N  P R I N T  I T
B A D D R G E T  A N  A D D R E S S
P N T R S A V E  T H E  A D D R E S S
X . D M O V E  I T  H E R E .  TO O
WRT P R I N T  C O N T E N T S  O F  1A 1 R E G

B .  A S H U F F L E  A N D  T H E N
WRT W R IT E  C O N T E N T S  O F  , B 1 REG
C P N T R ] G E T  T H E  B R E A K P O IN T  C O D E
C O D E A N D  S A V E  I T
♦ * 1 0 3 F S T U F F  T H E  S W I2  O P C O D E
C F N T R D H E R E  T O  A P P L Y  T H E  B R A K E S
C L S E R A S E  T H E  D IS P L A Y
A . B . X . Y G E T  'E M  B AC K
W A R M S + 4 A N D  R E T U R N  T O  M O N IT O R
S . U S A V E  H A R D W A R E  S T A C K  P O IN T E R
R E G P R I N T  T H E  S T A C K
D S A V E  D
C O D E R E T R IE V E  B R E A K P O IN T  C O DE
[P N T R D A N D  S E N D  I T  HOME

D G E T  D  BAC K
H S T A R T + 1 0 R E T U R N  T O  M O N IT O R
A . B . X . Y S A V E  R E G IS T E R S
C U R P T R G E T  P R E S E N T  C U R S O R  L O C A T IO N
. X + P R I N T  I T  O U T
C U R P T R A N D  S A V E  NEW  L O C A T IO N
A . B . X . Y G E T  'E M  B A C K

A N D  R E S U M E  O P E R A T IO N
0 D E L I M I T E R

C B U G  is  av a ilab le  in  a tape-based 
v ersio n , w h ich  loads a t th e  s ta rt o f the 
B A SIC  w o rk sp ace  ($ 0 6 0 0 ) , and a 2K  
R O M , w h ic h  o ccu p ies e ith er th e  C o lo r 
C o m p u te r 's  s o c k e t fo r A dvanced C o lo r 
B A SIC  (addressed a t $ 9 0 0 0 ), o r installed  
in  a m od ified  program  p ack  (addressed 
a t $ C 0 0 0 ) . It is  apparent th a t th e  pro­
g ra m 's  f le x ib il ity  o f lo ca tio n  stem s 
fro m  th e  fa c t th a t i t  is  w ritte n  en tire ly  
in  p o sitio n -in d ep en d en t cod e. S in ce  the 
m o n ito r  is  co m p le te ly  d ocu m ented , in ­
c lu d in g  a  w e ll-co m m en ted  sou rce  l is t ­
ing, a d eta iled  stu d y o f th e  O w n er's  
M a n u a l c o n s titu te s  an e x c e lle n t self- 
taught course in  program m ing th e  68 0 9 .

T h e  ad jacen t l is t  o f com m an d s pro­
v id es an idea o f th e  ca p a b ility  o f the 
m o n ito r.

AlCftO

M IC RObits (continued)

OSI Superboard 
Cabinet and Accessories
P re -cu t p in e  c a b in et k i t  $ 2 7 .9 5  ppd; 
R S -2 3 2  in te rfa ce  k it  $ 9 .9 5  ppd; 6 0 0  
b a u d /b a n d  k i t  $ 8 .9 5  ppd., co m p le te  
w ith  hardw are and w e ll-illu stra te d  
in s tru c tio n  s e ts . F ree  ca ta lo g  of 
so ftw a re , hardw are, M o le x , jo y s tick s , 
c a sse tte s , k i t s  and  m ore.

D e e  P ro d u cts  
D e p a rtm e n t M  
1 5 0  B irch w oo d  Road 
L ake M a rio n , IL  6 0 1 1 0

SYM-1 Hardware and Software
Expand S Y M ’s R A M  and R O M  w ith  
W 7A A Y  board s. Learn h o w  to  add 
d isk s  and bu ild  S -1 0 0  in terface . 
S o ftw a re  a llo w s u se  o f  RA E to  create  
and e d it B A S IC  p rogram s and  to  
d isa sse m b le  p rogram s and d ata to  RAE 
file s . SA SE  fo r d eta ils .

B la lo c k  and  A sso cia tes  
P .O . B o x  3 9 3 5 6  
P h o e n ix , A Z  8 5 0 6 9  
(602) 9 9 3 -4 6 0 4

(Continued on page 85)
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APPLE CP/M
Now there is  a Rational alternative

C o m p u t e r  D a t a  S e r v i c e s

Announces the
_____  ®

U -Z 8 0
( Im p o rte d  fro m  E ngland)

The U-Z80 is fully compatible with all Softcard software.

Wordstar 

SuperCalc 

dBase II®

• AccountingPlus ®

• Spellguard ®

• Microsoft BASIC

Why pay more?

D e a le r  In q u ir ie s  Inv ited

and much more!

CDS
CI-Z80
$195

CJ-Z80 $ 1 9 5  
S h ip p in g  ( G S )  $ 3  
( fo re ig n ,  a d d  $ 1 0 )

O n e  y e a r  W a rra n ty

W S 4

Computer Data Services 
P.O. Box 696  
Amherst, NH 03031 
(6 0 3 ) 673-7375

A p p le  is  a  tr a d e m a r k  

o f  A p p le  c o m p u te r  

S o ftc a r d  is  a  t r a d e m a r k  

o f  M ic ro s o ft
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Multiprecision Addition — 
A Comparison of 6809 and 

6502 Programming
by Gregory Walker and Tom Whiteside

The authors use 32-bit addition  
routines to  dem onstrate several 
advantages of program m ing the  
MC6809 over the 6502. The final 
routines are designed to  be 
called as subroutines from  
another program .

M u ch a tte n tio n  h as fo cu sed  re c e n tly  on 
sw itch in g  fro m  th e  6 5 0 2  to  th e  
M C 6 8 0 9 . S in c e  th e  M C 6 8 0 9  is  a rch i­
te ctu ra lly  s im ila r  (and, w e b e liev e , 
superior) to  th e  6 5 0 2 , th e  tra n s itio n  is 
both  e asy  and w o rth  th e  e ffort. R obert 
T rip p 's  fou r-p art series  " I t 's  T im e  to 
Stop D re a m in g "  (June, Ju ly , A ugust, 
Sep tem ber issu es  o f M IC R O ) w as a 
good ov erview  o f  th e  s im ila r it ie s  and 
d ifferen ces  o f th e  6 5 0 2  and  th e  
M C 6 8 0 9 . In  th is  a r tic le , w e w ill carry  
the d escrip tio n  fu rth er w ith  so m e  co n ­
crete  p rog ram m in g exam p les . E very a t­
tem p t w as m ad e to  squeeze every  b it  of 
p erform an ce o u t o f th e  6 5 0 2  in  th ese  
com parison  runs. Less effort w as needed 
for th e  M C 6 8 0 9  s in ce  its  1 6 -b it reg is­
ters and p ow erfu l in s tru c tio n s  and 
addressing m o d es m a k e  " t r ic k e r y "  
u n n ecessary  (but u n fo rtu n a te ly  s t ill  
possib le).

A 3 2 -b it  ad d itio n  su b ro u tin e  w as 
c h o se n  b e c a u s e  p ro v id in g  m u lt i -  
p rec is io n  a r ith m e tic  ca p a b ility  is  a 
com m o n  p ro b lem  o n  e ig h t-b it m ic ro ­
com p u ters. L ik e  th e  b y te -m o v e  prob­
lem , i t  c a n  b e  solved  in  sev eral d ifferent 
w ays by  trad in g  o ff b e tw een  cod e size , 
e x e cu tio n  speed , and g en era lity . W e 
w ill p resen t a 3 2 -b it  ad d itio n  sub­
ro u tin e  program m ed in  tw o  d ifferent 
w ays and see  how  o u r tw o  processors 
com pare.

It is  o fte n  p o ssib le  to  trade o ff e ffi­
cien cy  fo r gen era lity  in  w ritin g  a 
su b ro u tin e. I t  is  n ecessary  to  k eep  in 
m ind h o w  a su b ro u tin e  w ill b e  ca lled  
by th e  larger sy s te m . O n e  m a jo r sou rce 
of errors in  large a sse m b ly  language

program s co m es from  d estroy ing  the 
c o n te n ts  o f p rocessor reg isters. W e 
have added th e  re s tr ic tio n  th a t th ese  
su b ro u tin es  m u st leav e  a ll processor 
reg isters  unchanged , b u t an excep tio n  
is  m ad e in  th e  case  o f th e  co n d itio n  
cod e re g is te r. T h e  c o n d itio n  flag 
reg ister is  n o t preserved, so  th a t the 
carry  flag  m ay  re fle c t  th e  resu lt o f the 
addition .

Figure 1 sh o w s a 6 5 0 2  program  that 
adds tw o  3 2 -b it  n u m b ers together. T h e  
n u m b ers and  re su lt are stored  a t fixed  
lo ca tio n s  o n  th e  zero  page. T h e  b ytes 
fo r e a ch  n u m b er are stored  in  th e  sam e 
order as 6 5 0 2  addresses, le a s t  s ig n ifi­
c a n t b y te  fir s t . T h e  a c tu a l ad d itio n  is 
th e  fa s te s t th a t ca n  b e  w ritte n : each  
c o n se cu tiv e  b y te  is  added by  a separate 
s e t  o f  in -lin e  in s tru c tio n s .

Figure 1: 6502 program to add 32-blt numbers In-line. (Time = 63 cycles.)

SAMPLE SETUP FOR ONE OPERAND FOR 32-BIT ADD ON ZERO PAGE

LDA OPR1
1»1Z,

2
UM)

3 MOVE ALL FOUR BYTES OF
STA A1 2 3 OPERAND "O P R l” INTO
LDA O PR 1+ 1 2 3 SIMULATED 32-BIT
STA A l + 1 2 3 REGISTER " A l "
LDA O PR 1+ 2 2 3
STA A l + 2 2 3
LDA O PR 1+ 3 2 3
STA A l+ 3 2 3

16 24 CYCLES

6502 ROUTINE TO  ADD 32-BIT NUMBERS WITH ADDENDS IN ZERO PAGE
AND ALL CODE IN-LINE

(SIZ TIM)
ADD32 EQU *

PHA 1 3 SAVE A-REGISTER
CLC 1 2
LDA A1 2 4 ADD LEAST-SIGNIFICANT
ADC A2 2 4 PAIR OF BYTES
STA RESULT 2 4
LDA A l +  1 2 4 ADD SECOND PAIR OF
ADC A 2 + 1 2 4 BYTES
STA RESU LT+ 1 2 4
LDA A l +  2 2 4 ADD THIRD PAIR OF
ADC A2 +  2 2 4 BYTES
STA RESU LT+  2 2 4
LDA A l+ 3 2 4 ADD MOST-SIGNIFICANT
ADC A2 +  3 2 4 PAIR OF BYTES
STA RESU LT+  3 2 4
PLA 1 4 RESTORE A-REGISTER
RTS 1 6

28 63 CYCLES
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Figure 2:6809 program to add 32-blt numbers In-line on the direct page.
(Time =  50 cycles.)

SAMPLE OPERAND SET-UP FOR 32-BIT ADD ON DIRECT PAGE

(SIZ TIM)
LDD OPRl 2 5 MOVE FOUR BYTES OF
STD Al 2 5 "O P R l"  INTO SIMULATED
LDD O P R l+ 2 2 5 32-BIT  REGISTER " A l "
STD A l + 2 2 5

8 20 CYCLES

M C6809 ROUTINE TO  ADD 32-BIT NUMBERS WITH ADDENDS IN ZERO PAGE
AND ALL CODE IN-LINE

| SIZ TIM)
ADD32 EQU •

PSHS D 2 7 SAVE D-ACCUMULATOR
LDD A l +  2 2 5 ADD LEAST-SIGNIFICANT
ADDD A2 +  2 2 6 16-BIT QUANTITIES
STD RESU LT+ 2 2 5
LDD Al 2 5 ADD MOST-SIGNIFICANT
ADCB A2 +  1 2 4 16-BIT QUANTITIES
ADCA A2 2 4
STD RESULT 2 5
PULS D, PC 2 9 RESTORE D AND RETURN

18 50 CYCLES

Figure 2  sh o w s th e  corresponding 
M C 6 8 0 9  su b ro u tin e . M an y  o f th e  
M C 6 8 0 9  i n s t r u c t io n s  s h o u ld  b e  
fa m ilia r  to  6 5 0 2  p rogram m ers. In 
reading th e  M C 6 8 0 9  p rogram , n o te  that 
th e  M C 6 8 0 9  s to res  its  m u lti-p re c is io n  
v a lu es  in  th e  o p p osite  order fro m  th e  
6 5 0 2 : th e  m o st-s ig n ifica n t b y te  is 
stored  in  th e  lo w er m em o ry  address.

T h e  M C 6 8 0 9  perform s th e  ad dition  
in  tw o  1 6 -b it  ch u n k s. T w o  in s tru ctio n s  
are used  to  add th e  m o st-sig n ifica n t 
1 6 -b its  b ecau se  th e  M C 6 8 0 9  la ck s  a 
1 6 -b it  ad d-w ith-carry  in s tru c tio n . T h e  
fin a l in s tru c tio n  p u lls  th e  old  co n te n ts  
o f th e  D  a ccu m u la to r and th e  program  
co u n te r  fro m  th e  s ta ck , w h ich  co n v en ­
ie n tly  resto res  th e  p ro cesso r s ta te  and 
re tu rn s  fro m  th e  su b ro u tin e  in  o n e  fe ll 
sw oop.

W e can  see from  figures 1 and 2  th a t 
th e  M C 6 8 0 9  su b ro u tin e  is  b o th  sm aller 
and fa s te r  th an  th e  6 5 0 2  v ersio n . E ach 
s in g le  M C 6 8 0 9  in s tru c tio n  tend s to  re­
q u ire  m ore b y te s  and m ore m ach in e  
c y c le s  th a n  a s im ila r  6 5 0 2  in stru ctio n , 
b u t th e  m ore p ow erfu l M C 6 8 0 9  in ­
s tru c tio n  s e t  a llo w s th e  p ro b lem  to  be 
solved  w ith  few er in s tru c tio n s  o verall.

A s w e said  b efore , a su b ro u tin e  e x ­
is ts  w ith in  a larger sy s te m . From  a 
s y ste m s p o in t o f v iew , th e  above tw o 
su b ro u tin es  su ffer sev eral p roblem s. 
M o s t  im p o rta n t is  th e  u se  o f  fixed  
storage  o n  th e  d irec t page. In  essence, 
th e  lo ca tio n s  lab elled  A l ,  A 2 , and 
R E S U L T , are s im u la te d  3 2 -b it  reg isters 
th a t th e  6 5 0 2  and M C 6 8 0 9  b o th  la ck .

T h e s e  ad d itio n  ro u tin es  operate 
very q u ick ly , b u t a  s ig n ifica n t am o u n t 
o f t im e  is  needed to  s e t  up th e  operand 
v alu es before  ea ch  su b ro u tin e  c a ll . Four 
loads and fo u r s to res  are requ ired  ju s t to 
m o v e o n e  o f th e  v alu es in to  a s im u lated  
register.

A second  p ro b lem  is  th a t th ese  
ro u tin e s  c a n n o t e a sily  b e  adapted to  
so lv e  o th e r , s im ila r  p ro b le m s. A 
general m u lti-p re c is io n  ad dition  sub­
ro u tin e  w ould  b e  w ritte n  u sin g  an 
ite ra tiv e  lo op , so th a t d ifferen t len gth  
operands cou ld  be handled  ju s t by 
ch angin g  th e  lo op  cou nter.

Figure 3  sh o w s a 6 5 0 2  su b ro u tin e 
th a t an sw ers b o th  th e se  p ro b lem s. It 
u ses a loop to  add th e  co n se cu tiv e  b ytes 
to g eth er and i t  u ses in d irec t addressing 
to  a llo w  operands to  resid e anyw here in 
th e  6 5 0 2 's address sp ace . T h e  Y  reg ister 
a c ts  as th e  loop co u n ter and as  an index 
in to  th e  m u lti-p re c is io n  operands. It is

in itia liz ed  w ith  a valu e o f 3 ,  w h ich  
ca u ses  th e  loop to  be execu ted  four 
tim e s . S in ce  th e  operands are stored 
m o st-s ig n ifica n t b y te  first, the in d ex  is 
a p o sitiv e  n u m b er w h ich  is  d ecre­
m en ted  to  zero. U n fo rtu n ate ly , th is  
usage is  n o t c o n sis te n t w ith  th e  order 
o f address storage o n  th e  6 5 0 2 . I t  w as 
forced  on us b ecau se  th e  6 5 0 2  does n o t 
have a n  in s tru c tio n  th a t cau ses a 
b ran ch  w h en  a  negativ e  ind ex is  in ­
crem en ted  throu gh zero.

T h i s  s u b r o u t in e  is  s o m e w h a t  
sh o rte r th a n  th e  previous 6 5 0 2  ro u tin e , 
b u t requ ires a lm o st tw ice  th e  execu ­
t io n  tim e . T h e  d ecrease  in  set-up  tim e  
needed before  ca llin g  th e  su b ro u tin e 
p artia lly  com p en sates  fo r th is  extra  
tim e . In th is  case i t  is  o n ly  n ecessary  to 
in it ia liz e  th ree  16 -b it p o in ters  o n  the 
zero page, in stead  o f in itia liz in g  three 
3 2 -b it  operands.

T h is  su b ro u tin e provides a  m ore 
g en eral s o lu tio n  to  th e  p roblem  of 
m u lti-p re c is io n  a r ith m e tic . It is  easily  
m od ified  to  use operands o f d ifferent 
s iz e s  by  changing th e  loop co u n t. E ven 
th e  ca llin g  seq u en ce, m an ip u la tin g  
p o in ters  as i t  does, w ould n o t h av e  to 
b e  c h a n g e d  fo r  d if fe r e n t  le n g th  
operands.

Figure 4  sh o w s th e  corresponding 
M C 6 8 0 9  program . H ere w e u se  th e  
M C 6 8 0 9 's  1 6 -b it  in d ex  reigsters to  hold 
p o in ters  to  th e  operands. E ach  b y te  of

th e  operands is  added in  th e  8 -b it  A  a c ­
cu m u la to r , w h ile  th e  B a ccu m u la to r 
serves as a  loop co u n ter and in d ex  in to  
th e  operands.

O n ce  again , th e  M C 6 8 0 9  p rogram  is  
sm a lle r  in  s iz e  and ex e cu te s  fa ster than  
th e  e q u iv a le n t 6 5 0 2  p rogram . T h e  m ain  
ad vantage o f  th e  M C 6 8 0 9  p roves to  be 
i t s  16 -b it-lo n g  ind ex reg isters  and th e  
in s tru c tio n s  th a t m a n ip u la te  1 6 -b it 
data. T h e y  rem ov e th e  ex tra  m em o ry  
c y c le s  needed fo r in d irec t ad dressing on 
th e  6 5 0 2  and g reatly  s im p lify  th e  pro­
g ra m m er's  ta sk . T h e  M C 6 8 0 9  han d les 
address c a lc u la tio n s  as e a sily  as th e  
6 5 0 2  han d les c a lc u la tio n s  w ith  e ight- 
b it  in tegers .

Conclusion
In th is  a r tic le  w e have used  ac tu a l 

p rogram m ing exam p les to  com p are  th e  
6 5 0 2  and th e  M C 6 8 0 9  in  so lv in g  real- 
w orld  p ro b lem s. T h e  M C 6 8 0 9  o u t­
perform s th e  6 5 0 2  in  th is  and nearly  
every o th er ap p lication .

W h ile  speed o f e x e cu tio n  and pro­
g ra m  s iz e  a re  a lw a y s  im p o r ta n t  
m easu res, w e h av e  a lso  tried  to  show  
w ays th a t th e  M C 6 8 0 9  ea ses  th e  ta s k  o f 
program m ing. In  p a rticu la r, w e have 
seen  th a t a m a jo r lim ita tio n  o f th e  6 5 0 2  
is  its  d ep endence up on zero-page ad­
d ressing. A s program s in crea se  in  c o m ­
p le x ity , th ere  is an in creased  dem and 
fo r th e  lim ite d  zero-page sp ace. C o m ­
p lex 6 5 0 2  sy stem s su c h  as d isk  oper­
a tin g  sy stem s and h igh  lev e l languages
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com p ete h ea v ily  fo r zero-page lo ca ­
tion s. B o o k k eep in g  b e co m e s  n ecessary  
to tra ck  w h ic h  ro u tin e s  c lo b b er w h ich  
zero-page v a ria b les , and i t  b eco m es 
m ore d ifficu lt to  co n tro l ro u tin e  " i n ­
te ra c tio n "  throu gh  th e  zero  page.

B y te  e ffic ien cy  and speed are reduced 
as i t  b e co m e s  n ecessary  to  re in itia liz e  
" te m p o ra r ie s "  and to  u se  a b so lu te  ad- 
dessing. W ith  th e  M C 6 8 0 9 's  1 6 -b it in ­
dex re ig sters, th ere  is  n o  zero-page de­
m and for s to rin g  in d ire c t p o in ters . 
Fu rtherm ore, th e  M C 6 8 0 9  m a k e s  s to r­
ing tem p orary  v ariab les  o n  th e  s ta ck  
easy and e ff ic ie n t so th e re  is  le ss  reason 
to u se  zero-page sp ace. F in a lly , the 
M C 6 8 0 9  h as a  d irect page reg ister. 
Even i f  th e  zero  page does c lo g  up, i t  is 
easy to  s w itc h  to  an o th er page in  
m em ory.

W e b e le iv e  th e  M C 6 8 0 9  is  a  w orthy 
su ccesso r to  th e  6 5 0 2 . A p p lication s 
th a t used  th e  6 5 0 2  w ill find  a new  
v ita lity  o n  th e  M C 6 8 0 9 .

A c k n o w le d g e m e n t

W e w a n t to  exp ress our th an k s to  
T o n y  F o u rcro y  for te stin g  th e  program ­
m ing exam p les.

Tom W hiteside is a 6-year Motorolan and 
works with the Microprocessor design 
group. Gregory W alker likes to program 
computers, especially the M C6809. They 
may be contacted at Motorola, Inc., 
Microprocessor Design, Maildrop M Z880, 
3501 Ed Bluestein Blvd., Austin, Texas 
78721.

Figure 3: 6502 program to add 32-blt numbers with loop and Indirection.
(Time =  (21*4) +  28 =  84 +  28 = 1 1 2  cycles.)

CALLING SEQUENCE FOR 6502 INDIRECT-ADDRESSING ADDITION ROUTINE
(SIZ TIM)

LDA #O PRl__L 2 2 PUT POINTER TO  FIRST
STA Al 2 3 OPERAND INTO A l ON
LDA #OPRl__H 2 2 ZERO PAGE
STA A l +  1 2 3
LDA #OPR2__L 2 2 PU T POINTER TO  SECOND
STA A2 2 3 OPERAND INTO A2 ON
LDA #OPR2__H 2 2 ZERO PAGE
STA A 2 + 1 2 3
LDA #RSLT__L 2 2 PUT POINTER T O  RESULT
STA RSLT 2 3 INTO RSLT ON ZERO PAGE
LDA #RSLT__H 2 2
STA RSLT + 1 2 3
JSR ADD32 3 6 CALL 32-BIT  ADD

SUBROUTINE

27 36 CYCLES

6502 SUBROUTINE TO  ADD 32-BIT NUMBERS WITH A LOOP AND POINTERS
TO  OPERANDS ON ZERO PAGE

(SIZ TIM)
ADD32 EQU •

PHA 1 3 SAVE A AND Y
TYA 1 2 REGISTERS
PHA 1 3
LDY #3 2 2 LOOP CO U N T-1 AND INDEX
CLC 1 2 IN Y

L l LDA (Al), Y 2 5 LOOP: G ET OPERAND BYTE
ADC (A2), Y 2 5 ADD OPERAND BYTE
STA (RESULT), Y 2 6 STORE RESULT BYTE
DEY 1 2 DECREMENT LOOP INDEX
BPL Ll 3 3 LOOP UNTIL ZERO COUNT
PLA 1 4 RESTORE A AND Y REGISTERS
TAY 1 2
PLA 1 4
RTS 1 6

20

Figure 4: 6809 add of 32-blt numbers In byte-wise loop. (Time =  (20*4) +  21 -  80 +  21 -  101 cycles.)

MC6809 CALLING SEQUENCE FOR 32-BIT ADD

LEAX A l.PC R
(SIZ

3
TIM)

5 ADDRESS OF Al INTO X INDEX REGISTER
LEAY A2,PCR 3 5 ADDRESS OF A2 INTO Y INDEX REGISTER
LEAU RSLT.PCR 3 5 ADDRESS OF RSLT INTO U INDEX REGISTER
LBSR ADD32 3 9 CALL SUBROUTINE ADD32

M C6809 ADD OF 32-BIT NUMBERS USING A LOOP

(SIZ TIM)
ADD32 EQU *

PSHS D 2 7 SAVE THE D ACCUMULATOR
LDB #3 2 2 INITIAL INDEX AND COUNT-1 IN B
ANDCC #$FE 2 3 CLEAR CARRY BIT

Ll LDA B, X 2 5 LOOP: GET OPERAND BYTE(INDEXED)
ADCA B, Y 2 5 ADD SECOND OPERAND BYTE
STA B, U 2 5 STORE RESULT, INDEXED
DECB 1 2 DECREMENT LOOP COUNT
BGE Ll 2 3 LOOP UNTIL COUNT IS NEGATIVE
PULS D, PC 2 9 RESTORE D AND RETURN

17
JMCftO
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D r . D o b b ’s  Jo u r n a l
For Users of Small Computer Systems w

w ith  topics tike :

Small-C
FO RTH
Lisp
CP/M
S-100
Cross-assemblers 
8086/8088  
16-b it  tech.
Pascal
Assembler
Compilers
A lgorithm s
8080/Z 80
6502
etc.

Each issue includes:
• valuable software tools
• algorithms & problem solving
• industry news
• important product reviews

With in depth coverage of:
• telecommunications
• systems programming
• language development
• machine independent programs

and much, much more!

Y es! Please enter my subscription for
□  1 yr. (1 2  issues) $25  □  2 yrs. $47  (save $13 o ff  newsstand)
□  Please bill me □  I enclose check/m oney order

Name____________________________________________________________

Address _________________________________________________________

C ity___________________________ Sta te________Z ip_________________

Are you ready?
DDJ, the world’s foremost micro­

computer publication, has been work­
ing for years to prepare its readers to 
be innovators, to lead the wave of 
breakthroughs in our changing tech­
nology.

Every issue of Dr. Dobb’s Journal 
helps one to understand the nuts and 
bolts of small computer systems. We 
offer entire listings of valuable soft­
ware: our pages have included com­
pilers, cross-assemblers, editors, new 
languages, hardware interfaces and 
more — usually before anyone else 
thinks of them!

Even more 
im portant!

As valuable and significant as all 
those things are, there is an even great­
er reason for you to join forces with 
DDJ. That is the keen, responsive 
readership. Our subscribers share in­
sights, correspond, and contribute to 
one another’s work, more than any 
other group we know. They treat 
Dr. Dobb’s Journal as a “ hands-on” 
publication.

This warm cooperation has done 
more to refine software products, and 
generally to advance the state of 
microcomputer technology, than per­
haps any other resource. And it is 
available to you through our pages!

For the straight 
F a c ts . . .

I f  you are a serious computing 
professional or enthusiast, then you 
should take a very close look at what 
DDJ offers you. We’ve been on the 
cutting edge since 1976.



FLEX: An Operating System 
for the 6809

by Dale Puckett

FLEX is a w idely  supported  
operating system  for 6800- and 
6809-based m icrocom puters. Its 
history, features, and 
applications are discussed.

I w as sh o ck ed , y e t p leasan tly  surprised 
last m o n th  w h ile  reading a jou rnal that 
reports o n ly  n ew s ab o u t th e  S S -5 0  bus. 
T h ere  w as an  a d v ertisem en t fo r a new  
plug-in board. N o th in g  u n u su al, b u t 
th is board w as designed to  plug in to  an 
Apple. W h y w ould  any com p an y  ru n  an 
ad for an Apple board in  th e  flagship 
p u b lica tio n  o f th e  6 8 X X  fam ily?

T h e  a d v ertisem en t fo r th e  E X C E L -9 
made sen se  w h en  I read on . T h e  board 
uses a  6 8 0 9  m icro p ro cesso r and h as its  
ow n m o n ito r . I t  le ts  th e  Apple ow ner 
sw itch  b e tw een  th e  6 8 0 9  o r 6 5 0 2  from  
eith er m a c h in e  language or B A SIC  
program s.

Its  hardw are featu res w ere in te r ­
esting to o  —  p rin ter sp ooling , m u lti­
tasking, 6 4 K o f RA M , program m able 
tim ers, e tc . —  b u t i t  w as th e  softw are 
side o f th e  a d v ertisem en t th a t rea lly  
caught m y  eye.

Software C om es First

T h e  ad 's  f ir s t  se llin g  p o in t, listed  
above a ll o f th e  hardw are d eta ils , read: 
"E X C E L -9  FL E X , a fam o u s D O S, 
A ssem bler and E d itor in c lu d e d .”  L ater 
in th e  lis t  i t  m en tio n ed  th a t T S C  680 9  
BASIC, E xtend ed  B A SIC , P recom p iler, 
So rt/M erg e , e tc . ,  w ere  co m in g  soon. 
As an e x tra  se llin g  p o in t, E SD  Labs 
C o., L T D  o f  M iss io n  H ills , C a liforn ia , 
the b oard 's m an u factu rer, had included  
the FL E X  D O S  in  th e  p rice  o f th e  board.

A lthough th e  E X C E L -9  is n 't  the 
sub ject o f th is  a rtic le , i t 's  appearance 
spurred m e  to  do so m e  ad d ition al 
research. L o ok in g  throu gh  th e  ads in  a 
recent issu e  o f  M IC R O , I  n o ticed  
several o th e r  pro-FLEX  m o v em en ts .

T h e  C o m p u te ris t o f C h elm sfo rd , M a ss­
ach u se tts , w as offering FLEXI P lu s, a 
6 8 0 9 - b a s e d  s in g le  b o a rd  m i c r o ­
com p u ter. It, too , ru ns under T S C 's  
FL E X . T h e  sam e com pany w as also 
a d v e rtis in g  F O C U S , a 6 8 0 9 -b a se d  
m icro  w ith  co m m e rc ia l q u a lity  k ey ­
bo ard , d ual d o u b le-s id ed , d o u b le ­
d en sity  d isks w ith  m ore th a n  640K  of 
storage on lin e , and m em ory-m apped 
vid eo featu rin g  b it-m ap p ed  graphics, 
u ser-d efin ab le  ch a racter se ts , reverse 
video, e tc . Its  operating  system ? FLEX .

S te lla tio n  T w o  w as offering a plug­
in  board for th e  Apple ca lled  T h e  M ill. 
I t  g ives you a  6 8 0 9  m icro p ro cesso r w ith  
m u lti-task in g  and m u lti-u ser capability . 
M icro w are  o f D e s  M o in es, Iow a, is 
busy in sta llin g  O S -9  on th is  board. I 
b e lie v e  th a t i t  w ill o n ly  b e  a m a tte r  of 
t im e  before  so m eo n e  b rings F L E X  up on 
T h e  M ill.

O w ners of th e  Radio S h a c k  C o lo r 
C o m p u ter, w h ich  already sports a 
6 8 0 9 E  m icro p ro cesso r, w ill soon  be 
ab le  to  run th e  FL E X  operating sy stem . 
Fran k  H ogg Labs of Syracu se, N ew  
Y o rk , has i t  on th e  m a rk e t now . T h is  
versio n  ru ns o n  th e  standard  Radio 
Sh a ck  co n tro lle r  so C o lo r C o m p u ter 
ow ners ca n  have th e  b e s t o f b o th  
w orld s: fa n ta s tic  co lo r  graphics m ade 
p o ssib le  by  M ic ro s o ft 's  E xtended  C o lo r 
B A SIC , and th e  ever-grow ing lib rary  of 
sop h istica ted  sy stem s and ap p lications 
softw are w ritten  to  run under th e  FLEX 
operating  sy stem .

Ability to Run on M any M achines  
Pays Off

A ll o f th is  hardw are in fo rm atio n  
m a k e s  m e  stop  and th in k . H ow  can 
th ese  m an u factu rers  o ffer new  pro­
cesso rs  and op erating  sy ste m s for 
m icro co m p u ters  th a t have b een  around 
for several years —  m a ch in es  that 
already have th e ir  ow n estab lish ed  
operating sy ste m s and hundreds of 
sa tisfied  users?

In  an a tte m p t to  answ er th a t q u es­
tio n , th is  a r tic le  w ill lo o k  a t FL E X  from  
T e c h n ic a l  S y ste m s C o n su lta n ts , In c ., 
(T C S ) o f L afay ette , Ind ian a , in  great 
d etail.

FLEX  —  Its Roots

A lm o st every p iece  o f softw are 
av a ilab le  for th e  6 8 X X  fa m ily  o f pro­
c e s s o r s  is  su p p lie d  o n  a F L E X - 
fo rm atted  d isk . T h e  trend  started  back  
in  1 9 7 7  w ith  m in i-F L E X , a 4 K  
op erating  sy ste m  th a t resid ed  from  
$ 7 0 0 0  to  S7F F F  o n  S W T P C 's  6 8 0 0  box. 
B u t so o n  th a t 4 K  sy ste m  gav e w ay to 
FL E X  2 .0 ,  a n  8K  sy ste m  w h ich  liv ed  in 
h ig h  m em o ry  b e tw een  S A 0 0 0  and 
SB F FF . W e had so m e th in g  going for us 
th a t n o  o n e  e lse  had — a  d isk  operating 
sy s te m  th a t w ould  ru n  o n  every 6 8 X X  
m a ch in e . A s a b onu s, FL E X  w as ver­
sa tile , re lia b le  and easy  to  u se  fro m  a 
h ig h  lev e l language lik e  B A SIC  o r from  
our o w n  a sse m b ly  code.

Fran k  H ogg L aboratory w en t in to  
b u sin ess  during 1 9 7 9  to  f i ll  th e  dem and 
fo r h igh  q u a lity  FLEX -based  softw are. 
T h e  firm  has s in c e  b eco m e th e  leading 
in te rn a tio n a l d is trib u to r o f sy stem s 
and a p p lica tio n s  so ftw are  fo r th e  6 8 0 9 .

A lo o k  a t  a  re ce n t ad revealed  th a t 
th e  com p an y  h an d les so ftw are  fro m  the 
m a jo r h o u ses , T S C  and M icro w a re , as 
w ell as  sev eral dozen  p rogram s fro m  in ­
d ep en den t au th o rs. A p p lica tio n  p ro­
gram s in clu d e : D a ta m a n , a  random  
database m a n ag em en t sy ste m ; SPELL- 
T E S T , an  e x tre m e ly  v ersa tile  sp elling  
ch e ck e r ; R E A D T E S T , a program  th a t 
te s ts  th e  read ab ility  o f E n g lish  prose; 
D y n aStar, a cursor-based  e d ito r th a t is 
e x tre m e ly  easy  to  use,- T h e  B ill  Payer 
S y s te m , a ser ie s  o f 2 8  program s that 
a u to m a te  th e  drudgery o f paying the 
b ills ;  and X F O R T H , an in terp reter th a t 
is  to ta lly  FL E X -co m p atib le  and w h ich  
supp orts an e n tire  fa m ily  o f ap p lica­
t io n s  softw are  in clu d in g  th e  O sb orne 
G en eral Ledger, e tc .

No. 47 -  April 1982 MICRO -  The 6502/6809 Journal 61



A C loser Look

T h e  FL E X  op erating  sy ste m  gives 
you a pow erful s e t  o f sy s te m  c o m ­
m an d s w h ich  a llo w  you  to  co n tro l all 
d isk  o p eratio n s d irectly  fro m  th e  te r­
m in a l. Y e t , a t th e  sam e tim e , i t  le ts  th e  
s y s te m 's  program m er u se  a sm orgas­
bord o f d isk  a cce ss  and file  m an age­
m e n t ro u tin es . And each  ro u tin e  is 
thorou ghly  d ocu m ented .

T o  th e  casu a l u ser th e  U til i ty  C o m ­
m an d  S e t is  probably  th e  m o s t im p o r­
ta n t part o f th e  FL E X  sy ste m . T h is  se t 
o f m o re  th a n  tw o  dozen h igh ly  usefu l 
com m an d s resid es o n  a sy s te m  d isk . In ­
d ividual com m a n d s are loaded into  
m em o ry  w h en  needed . T h e y  a llo w  you 
to  save, load, cop y , ren am e, d elete , ap­
pend o r lis t  d isk  f ile s . And th ese  sim p le  
E n glish  w ords are a c tu a lly  th e  co m ­
m an d s th a t you typ e. A co m p le te  
lis tin g  o f th e  supplied u til it ie s  is  show n 
in  ta b le  1.

T h e re  are tw o  o th e r  m a jo r  p arts of 
th e  FL E X  sy ste m : T h e  F ile  M anage­
m e n t S y ste m  and th e  D isk  O perating 
S y ste m . T o g eth er they  giv e you  fu lly  
d y n a m ic  file  sp ace a llo ca tio n , au to ­
m a tic  rem ov al o f  bad sec to rs  on a  disk , 
a u to m a tic  space co m p ressio n  and the 
a b ility  to  m a tch  th e  sy ste m  to  your 
te rm in a l.

Standard S ystem  R equirem ents

FL E X  req u ires 8K  o f h igh  m em ory 
and a  m in im u m  o f 12K  o f low  m em o ry . 
T h e  6 8 0 9  v ersio n  runs a t  $ C 0 0 0  to 
SD FF F . T h e  6 8 0 0  v ersion s s t i l l  reside at 
$ A 0 0 0 . A m in im u m  o f  tw o d isk  drives 
is  required  by  m o st u til it ie s . A lthough 
it  is  p o ssib le  to  op erate w ith  one drive, 
i t  i s n 't  m u ch  fun .

O n  th e  m a jo r ity  o f th e  S S -5 0  c o m ­
p u ters, FL E X  is  b ooted  in to  m em o ry  by 
a s in g le -le tte r  com m an d  in  th e  m o n i­
tor. In  about tw o  seco n d s a bann er is 
printed  and you  are asked  for a date. 
A fter th is  is  en tered  you w ill see the 
fam o u s FL E X  p rom pt, "  +  +  +  . "  T h e  
th ree  p lu s signs m ean  th a t th e  oper­
a tin g  sy s te m  is  ready to  a cce p t your 
com m an d.

Y o u r f ile s  are p u t in to  sec to rs  o n  the 
d isk . E ach  se c to r  holds 2 5 6  b ytes  o f in ­
fo rm a tio n . Fou r o f  th ese  are u sed  to te ll 
FL E X  w here to  read  or w rite  its  n ex t 
se c to r , and th e  rem a in in g  2 5 2  hold 
you r data. W h en  you d ele te  a f ile , th e  
sec to rs  you had  b een  using are a u to ­
m a tic a lly  released  to  th e  sy ste m  and 
b e co m e  av a ilab le  fo r use by new  files . 
T h is  is  kn o w n  as d yn am ic a llo ca tio n .

Y o u r FL E X  file s  w ill have filen am es 
co n ta in in g  up to  e igh t a lp h an u m eric  
ch aracters  plus a th ree-ch aracter e x te n ­
sion . T h e  e x te n s io n  le ts  yo u  and th e  
sy ste m  kn ow  w h at typ e o f in fo rm atio n  
is  in  th e  f ile . A P P E N D .C M D , for e x a m ­
p le , is  a  com m an d  w h ich  a llow s you to 
co m b in e  tw o f ile s  together in to  a third  
file . S T A R S .B A S  is  u su ally  a B A SIC  
sou rce  file  w h ich  ru ns on o n e  o f th e  
m an y B A SIC  in terp reters  av a ilab le  to 
FL E X  users.

I t  is  p o ssib le  to  sp ecify  th e  drive on 
w h ich  you w a n t th e  sy ste m  to  search  
for a f i le . H ow ever, m o s t o f us u se  the 
d efau lt sy s te m , o r w ork , d rives, a  FLEX 
co n v en tio n  th a t m a k e s  life  easy . A 
u t i l ity  com m an d  le ts  u s  ch an g e the 
drive a ssig n m en ts  a t  any  tim e . F o r e x ­
am p le , "A S N  S  =  0 , W  =  1 ”  w ill assign 
drive zero  as  th e  sy ste m  drive and drive 
on e  as th e  w o rk  drive. T h e n , i f  " L I S T  
T H IS F IL E ”  w ere typed, FL E X  w ou ld  go 
to drive zero  and read in  th e  com m an d

Table 1

N am e Fu n ctio n

A PPEN D A ppend tw o or m o re  f ile s  in to  a  th ird  file
A SN A ssign th e  S y ste m  o r W o rk  drives
B U IL D P lace  a sh o rt te x t f ile  on a d isk
C A T L ist a catalog  o f th e  file s  on a d isk  to  th e  term in a l
C O P Y C opy one f ile  to  an o th er
D A TE P rin t or change th e  sy ste m  date
D E L E T E D e le te  a f ile  fro m  th e  d isk
E X EC U se  lin es  o f  te x t in  a f ile  as  com m an d  lin es
G E T Load a file  from  th e  d isk  in to  m em ory
I G e t th e  in p u t fro m  sp ecified  file  in stead  o f term in a l
JU M P E x ecu te  m a ch in e  cod e a t  H e x  address
LIN K P o in t b o o t ro u tin e  to  a  sp e c ific  f ile  for s ta rt up
L IST P rin t a te x t file  o n  th e  term in a l
M O N R etu rn  to  th e  sy ste m  m o n ito r  RO M
N EW D ISK In itia liz e  a new  d isk  in  th e  proper form at
O R e-d irect o u tp u t to  th e  sp ecified  file
P R e-d irect o u tp u t to  th e  p rinter
P R IN T Spool ou tp u t from  th e  file  to  th e  p rinter
P R O T S et th e  p ro tec tio n  s ta tu s  o f  a file
Q C H E C K C h e ck  s ta tu s  o f f ile  in  p rin t queue
REN A M E C hange th e  n am e o f a f ile  o n  th e  d isk
SAVE Save m em o ry  to  d isk
T T Y S E T S et term in a l p aram eters
V ERIFY T u rn  verify  m od e o n  o r off
V ER SIO N P rin t v ersio n  o f program  on term in a l
X O U T D e le te  a ll f ile s  w ith  an .O U T  exten sio n

T h e  U til it ie s  above are standard w ith  F L E X . M an y  vend ors sup ply addi­
tion a l com m an d s w h ich  u se  th e ir  hardw are. For exam p le, G IM IX  of
C h icag o , I llin o is , h as a com m an d  w h ich  reads th e  tim e  fro m  th e  c lo c k  chip
o n  th e ir  C P U  card , e tc . T h e  U til i t ie s  b e lo w  co m e in  an e x tra  package and
m a y  b e  purchased  from  T S C .

N am e Fu n ctio n

C H E C K C om p are tw o d isk  f ile s  and  rep ort to  te rm in al
C M P M E M C o m p are b in ary  f i le  o n  d isk  to  m em o ry
C O N T IN U sed to  repeat co m p le x  E X E C  com m an d  file s
D IR S im ila r  to  C A T , but i t  p rin ts  a ll  d irecto ry  in fo rm a tio n
D U M P D u m p  a d isk  file  in  H ex and  A SC II
EC H O E ch o  an A SC II s trin g  to  th e  term in a l
E X T R A C T T a k e  sp ecific  lin es  from  o n e file  and p u t th e m  in  another
FILES S im ila r  to  C A T , b u t n o t as  d etailed
FIN D Find a s trin g  o f ch a ra cters  in  a d isk  file
FREE Report free sp ace rem a in in g  o n  a d isk
H EC H O E ch o  a  h e x  ch a ra cter to  th e  term in al
M A P P rin t th e  load addresses and tra n sfer address o f a file
M EM E N D Read th e  FLEX M E M E N D  address and rep ort o r change
PD EL A p rom pting d elete
R U N Load and e x e cu te  a p o sitio n -in d ep en d en t program
S P L IT S p lit a te x t  f ile  in to  tw o  new  file s
ZAP D e le te  file s  in a m a tch  l is t  w ith o u t p rom p tin g
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Table 2

Address C o n ten ts

$C 080-$C ()FF L in e  B uffer
sccoo T T Y S E T  B a ck sp a ce  C h aracter
$CC01 T T Y S E T  D e le te  C h aracter
$C C 02 T T Y S E T  End o f L in e  C h aracter
$C C 03 T T Y S E T  D ep th  C o u n t
$C C 04 T T Y S E T  W id th  C o u n t
$C C 05 T T Y S E T  N u ll C o u n t
SC C 06 T T Y S E T  T a b  C h aracter
SCC07 T T Y S E T  B a ck sp a ce  E ch o  C h aracter
$C C 08 T T Y S E T  E je c t  C o u n t
$C C 09 T T Y S E T  Pause C o n tro l
$CC0A T T Y S E T  E scap e C h aracter
$C C 0B S y ste m  D riv e  N um ber
$C C 0C W ork in g  D riv e  N u m b er
$ C C 0 E -$ C C 1 0 S y ste m  D a te  R egisters
$C C 11 L ast non-A SC II ch a racter
$C C 12 U ser C o m m a n d  T a b le  Address
$ C C 1 4 -$ C C 1 5 L in e  B u ffer P o in ter
$ C C 1 6 -$ C C 1 7 E scap e R etu rn  R egister
$C C 18 C u rre n t C h aracter
$C C 1 9 P revious C h aracter
$C C 1A C u rren t L in e  N um ber
S C C 1 B -S C C 1 C Loader A ddress O ffset
$C C 1D T ra n sfe r  Flag
$C C 1 E -$ C C 1 F T ra n sfer Address
$C C 2 0 Error T yp e
$C C 21 Sp ecia l I / O  Flag
S C C 2 2 O u tp u t S w itch
$C C 2 3 In p u t S w itc h
$ C C 2 4 -$ C C 2 5 F ile  O u tp u t A ddress
$ C C 2 6 -$ C C 2 7 F ile  In p u t Address
$C C 2 8 C o m m an d  Flag
$ C C 2 9 C u rren t O u tp u t C o lu m n
$ C C 2 B -$ C C 2 C M em o ry  End
$ C C 2 D -$ C C 2 E Error N am e V ecto r
SC C 2F F ile  Input E ch o  Flag
$ C C C 0 P rin ter In itia liz e
$ C C D 8 P rin ter R ead y C h e c k
SC C E 4 P rin ter O u tp u t

T h e  in fo rm a tio n  above is  listed  to  giv e you a n  idea of th e  m agnitu d e of
the in fo rm a tio n  the FL E X  program m er h as av a ilab le  about h is  operating
sy stem . T h e  a c tu a l d o cu m e n ta tio n  th a t co m e s  w ith  th e  sy ste m  gives co m ­
plete d eta ils .

file L IST . I t  w ould  th e n  go to  d rive one 
and open th e  file  T H IS F IL E .T X T  and 
list it o n  th e  te rm in a l.

Redirect the O utput

N ow  le t 's  a ssu m e th a t you w ould 
like to l is t  T H IS F IL E  on th e  p rin ter in ­
stead o f the term in al. Y o u  w ould sim ply 
type: P L IS T  T H ISFIL E . If you w anted to 
build a d isk  f ile  th a t co n ta in ed  a catalog  
of all th e  com m an d  file s  on th e  d isk  in  
your w o rk  d rive, y o u  w ould  typ e: O 
C A TA LO G  C A T .C M D . T h is  w ould 
open th e  o u tp u t file  C A T A L O G .O U T  
and th en  d irec t th e  o u tp u t o f C A T  to 
this file  in stead  o f th e  te rm in a l. L ater 
you could  L IS T  th e  ou tp u t f ile . O r you 
could P R IN T  it  w h ile  you are w o rk in g

on som eth in g  e lse . T h is  very handy 
p ro cess is  kn ow n as spooling . Spooling 
m ak es i t  p o ssib le  to  p rin t a 45-page 
lis tin g  from  an a sse m b le r w h ile  you 
edit a new  sou rce  file .

A ny errors you m ak e  are reported  to 
you in  E n glish . FL E X  does th is  by  
m a in ta in in g  a f i le  o f error m essages on 
you r sy ste m  d isk . If th e  file  m anage­
m e n t sy ste m  or D O S  gen erates an er­
ror, th e  sy s te m  reads th e  error nu m ber, 
finds th e  corresp on ding record  on th e  
file , and p rin ts  i t  o n  you r term in al.

T h e FLEX  M em ory Map

O n e o f th e  b e s t featu res o f th is  oper­
ating  sy ste m  is  th e  fact th a t everything  
is com pletely  docum ented. For exam ple,

th e  p ro g ram m er's  m an u al lis ts  every 
m em o ry  lo ca tio n  th a t co n ta in s  any  in ­
fo rm a tio n  o f in te re st. Y o u  ca n  c h e ck  a 
handy ch a rt and k n o w  ju s t w here to 
PEEK  to  fin d  th e  ch a ra cter used by  the 
sy s te m  as its  b a ck sp a ce  sy m b o l, how  
m an y  co lu m n s th e  u ser h as on h is  ter­
m inal, e tc . T ab le  2  lists  th is inform ation.

T S C  h as c o m p le te ly  d o cu m en ted  2 2  
in d iv idu al ro u tin es  th a t m ay  b e  called  
by th e  sy ste m s p rogram m er. T h e y  are 
vecto red  fro m  a ju m p  ta b le  so th e  ca lls  
are a lw ay s a t th e  sa m e  lo ca tio n , even 
thou gh  th e  u s e r 's  v ersio n  o f  F L E X  m ay 
be d ifferen t. T h is  fea tu re  saves you  a 
lo t  o f w ork .

For exam p le, I freq u en tly  c h e ck  
S P E L L T E S T , m y  sp ellin g  ch e ck e r  pro­
gram  for FL E X  sy s te m s, to  see  i f  a 
ch a ra cter is  a lp h an u m eric  o r n o t. W ith  
FL E X  it  is  easy.

JSR FMS get a character from file
JSR CLASS alphanumeric?
BCS NONAL it's  not, go

I  get a ch a ra cter by  ca llin g  th e  F M S. I 
c h e c k  i t  by  ca llin g  a ro u tin e  ca lled  
C L A SS . In  tw o lin es  o f cod e  I have 
acco m p lish ed  w h at could  have taken  
m a n y , if  I 'd  had to  w rite  m y  ow n 
C L A SS ro u tin e .

A n o th er exam p le co m es from  REA D - 
T E S T , m y  read ab ility  te ste r .

LEAX NUMPW.PCR point to personal 
word count 

LDB # 1  tell FLEX to use
leading spaces 

JSR OUTDEC print the number
in decimal 

LEAX NUMMSG.PCR point to message 
JSR PSTRNG let FLEX print it

H ere, to  te ll  th e  u ser how  m an y  p er­
sonal w ords h e  used in  h is  te x t, I sim ply 
p o in ted  th e  6 8 0 9 's  X  reg ister to  the 
lo ca tio n  o f th e  tw o -b y te  (16 -b it) word, 
se t  th e  B reg ister n o t eq u al to  zero , and 
ca lled  th e  FL E X  ro u tin e  O U T D E C  to 
p rin t it .  I th e n  p o in ted  th e  X  reg ister to 
an E n glish  language m essag e  and called  
a n o th e r F L E X  ro u tin e  to  p rin t it. A gain, 
i f  I had to  w rite  a ro u tin e  to  o u tp u t a 
d ec im a l n u m b e r and an o th er to  ou tpu t 
a s trin g  o f ch a ra cters , i t  w ould have 
ta k e n  a lo t m o re  cod e. T a b le  3  sh o w s 
th e  ro u tin e s  th a t are av a ilab le  to  pro­
gram m ers u sin g  th e  FL E X  operating 
sy stem
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T h e File M anagem ent System

T h is  is  th e  part o f th e  sy ste m  that 
le ts  you r D O S  ta lk  to  you r d isk  hard­
w are. It a llo c a te s  a ll f ile  space and 
rem ov es i t  w hen  a f ile  is  deleted .

Y o u  c o m m u n ica te  w ith  th e  FM S by 
u sin g  a file  co n tro l b lo ck  (F C B ). T h e s e  
3 2 0 -b y te  b lo ck s  o f RA M  m em o ry  te ll 
th e  FM S th e  n a m e o f a f ile , w h ich  drive 
i t  is  lo ca ted  on , its  len gth , e tc . T o  ta lk  
to  a d isk  f ile , you e ith e r  read or w rite  
o n e  ch a ra cter a t a t im e  throu gh  the 
F C B . In stead  o f ca llin g  an  ou tp u t 
ro u tin e  su ch  as th e  fam o u s M IK B U G  
O U T E E E , you c a ll  th e  FM S.

LDA #'A

LEAX FCB,PCR

JSR FMS 
BNE ERROR

put the character in 
A register
point X register to the 
FCB
send it out to disk 
go on error

T h e  code above w ould  send th e  
ch a ra cter ' 'A "  o u t to  a  d isk  file . In  prac­
t ic e  i t  is  a c tu a lly  a  l i t t le  s im p ler s in ce  
you u su a lly  leav e  th e  X  reg ister p o in t­
ing to  th e  F C B  for th e  d uration  o f an 
o u tp u t ro u tin e .

Table 3

Address Function
S C D 0 0 C o ld sta rt address
S C D 0 3 W arm start address
S C D 0 6 D O S  m a in  Loop R e-en try  p o in t
S C D 0 9 Input C h aracter
S C D 0 F O u tp u t C h aracter
S C D 1 5 G e t C h aracter, h on ors T T Y S E T  p aram eters
S C D 1 8 P ut C h aracter , h on ors T T Y S E T  param eters
S C D 1 B In p u t in to  lin e  buffer
S C D 1 E P rin t a String
S C D 21 C la ss ify  a C h aracter : a lp h a  o r no
S C D 2 4 P rin t a C arriage re tu r n /lin e  feed
S C D 2 7 G e t N ext C h a ra cte r fro m  B uffer
S C D 2A R estore  I / O  v ecto rs
S C D 2 D G e t a F ile  sp e cifica tio n
S C D 3 0 Load a F ile
S C D 3 3 S et a n  E xten sio n  code
S C D 3 6 Add B R eg ister to  X  R egister
S C D 3 9 O up ut a D e c im a l N u m b er
$ C D 3 C O u tp u t a H ex N um ber
S C D 3 F Report an Error
S C D 4 2 G e t a H ex N u m b er
$ C D 4 5 O u tp u t a  H ex Address
$ C D 4 8 Input a D e c im a l N um ber
$ C D 4 B C a ll D O S  as  a su b ro u tin e
S C D 4 E C h e c k  T e rm in a l In p u t S tatu s

THE PROFESSIONAL’S CHOICE 
FORTH — A Tool for Craftsmen!

It has been said that if Chippendale had made programs he would 
have used FORTH as his tool. If you want to learn how to program, 
use a teaching language—PASCAL or BASIC. If you know how to 
program, use a language designed for craftsmen—FORTH.

FORTH Systems
For all FLEX systems: 6800 & 6809. Specify 5" or 8"  diskette and 
hardware configuration. For standalone versions, write or call.
** tFORTH—extended fig-FORTH (1 disk) $100($15)
** tFORTH +  — extended more! (3 5" or 2 8" disks) $250($25) 

tFORTH + includes 2nd screen editor, assembler, extended 
data types and utility vocabularies, GOING FORTH CAI course 
on FORTH, games, and debugging aids.

TRS-80 COLORFORTH — 10K ROM Pack
Full screen editor. Will work on 4K. 16K, or 32K systems 
$ 110  ($20). Disk versions available.

Applications Programs
* * firmFORTH 6809 tFORTH +  only $350 ($10)

For target compilations to rommable code. Deletes unused 
code and unneeded dictionary heads. Requires tFORTH +.

* * TINY PASCAL compiler in FORTH. 6800/09 $75 ($20)
* *  FORTH PROGRAMMING AIDS: Extensive debugging, decom­

piling, and program analysis tools. $150 ($10)
Manuals alone, price in (). Add $5/system for shipping. $12 for 
foreign air.

Talbot Microsystems
1927 Curtis Ave., Redondo Beach, CA 90278 

(213) 376-9941
(TM) tFORTH, COLORFORTH a nd  tirm FORTH a re  tradem arks o t  Talbot Microsystems. 
(TM) FLEX Is a  tradem ark o t  Technica l System s Consultants.

C Com piler fo r  6809
Adapted from Ron Cain's SMALL-C. 

FLEX9 version requires RLOAD 
(included on separate disk). Full 
C to come in three steps: 1.0 now; 
2.0 - 3Q/82; 3.0 - 1Q/83. Upgrade 
policy and prices to be announced. 
Run-time library source included. 
48K recommended.

For FLEX9 (with loader) $52.50
(If you already have RLOAD) $47.50 
RLOAD 3.0 separately $17.50

For D0S69D (specify assembler) $47.50

Shipping included. Prices good until July 
'82. Add $2/disk for 8". Add $2 handling 
for Visa/MasterCard. Allow 4 weeks for 
non-certified check. Please do not send 
cash. Texas residents: add $0.25 sales
tax per 5" disk, $0.35 per 8" disk.

FLEX is a trademark of Technical Systems 
Consultants. D0S69D is a trademark of 
Smoke Signal Broadcasting.

word’s worth
P.O. Box 28954 

Dallas, Texas 75228
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U sed in  th is  w ay, th e  d isk  lo o k s  no 
different to  you r program  th an  a c o m ­
puter te rm in a l. Y o u  m ay  h av e  o n e  file  
open for reading and an o th er open for 
w riting. In  fa c t, you m ay  h av e  as m any 
files as  y o u  need  open a t o n e  tim e , as 
long as you have assigned  a sep arate file  
con tro l b lo ck  to  ea ch  one.

A s a program m er, y o u  co m m u n i­
cate w ith  th e  F ile  M an ag em en t System  
by using fu n ctio n  cod es. F o r exam p le, 
the n u m b er " 1 "  is  to  open a file  for 
read. T o  p erfo rm  th is  op eratio n  you  
need o n ly  s to re  " 1 "  in  th e  f ir s t  b y te  of 
the file  co n tro l b lo ck , p o in t th e  X  
register to  th e  b lo ck , and c a ll  F M S as  a 
subrou tine. If th e  op eration  is  su c ­
cessfu l, F M S w ill retu rn  w ith  th e  carry 
clear. If n o t, th e  carry  b it  w ill  b e  s e t  and 
the n u m b er cod e o f th e  error w ill be in 
the second  b y te  o f  th e  F C B . Y o u  can 
then  read th a t b y te  and see i f  it is 
som eth ing  y o u  exp ected , su ch  as  end- 
of-file. A fter reading th is  b y te  you can  
take th e  approp riate a c tio n . T a b le  4  
provides a lo o k  a t fu n ctio n  codes a v a il­
able to  F L E X  p rogram m ers.

Sum m ary

T able 4

N u m b er Code F u n ctio n
(decim al)

1 O pen For Read
2 O pen For W rite
3 O pen for U pdate
4 C lo se  F ile
5 R ew ind F ile
6 O pen D ire cto r
7 G e t In fo rm atio n  Record
8 P ut In fo rm a tio n  Record
9 Read S in g le  S ecto r

10 W rite  S in gle  S ecto r
11 Reserved
12 D e le te  a F ile
13 R en am e a F ile
14 Reserved
15 N ext S eq u en tia l S e c to r
16 O pen S y ste m  In fo rm a tio n  R ecord
17 G e t R andom  B yte  from  S ecto r
18 P ut R andom  B y te  in  S ecto r
19 Reserved
20 Find  N ext D rive
21 P o sitio n  to  R ecord  N
22 B ack u p  O n e  Record

FL E X  sup p orts random  file s  and can  
reach any s e c to r  in  a  f i le  a fter n o  m ore 
than tw o  d isk  reads. I t  is  a lso  e asy  to 
reach a sp e c ific  ch a ra cter in  a f ile  by 
doing a sm a ll ca lcu la tio n  u sin g  the 
num ber o f  b y te s  in  a secto r.

T h is  o p eratin g  sy ste m  h as m any 
other fea tu res  th a t m ak e  i t  a d ream  to 
program a t  th e  assem b ly  lev e l. B ut, 
m ore im p o rta n tly , i t  is  u ser-friend ly  
and its  sy n ta x  is  s im p le . In fa c t, y o u 'll  
find it m u ch  easier  to  u se  a t th e  c o m ­
mand lev e l th a n  C P /M  (th e popular 
Z -80-based operating  sy ste m ). W hen 
you con sid er th is  and cou p le  it w ith  the 
fact th a t a large base o f very so p h is ti­
cated a p p lica tio n  program s already 
runs under th is  operating  sy stem , i t  is 
easy to  see  w hy th e  hardw are firm s 
m entioned  earlie r m ade th e  c h o ic e  to 
offer th e  FL E X  op eratin g  sy stem .

The author may be contacted at 14753 
Endsley Turn, Woodbridge, Virginia 22193.

JMCftO

k i m  s y m  a i m  u s e r s

SALES S U P P O R T

HDE D IS K  SYSTEM S
N E W ! A D C -8 1 8 - 1 6  A N A L O G -T O -O IG IT  A l  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  USEC C O N V E R S IO N  
•"-B U ILT  O N  4 -1  / S  x  6  C A R O  
-“-M U X -O U T  A V A IL  FOR A N ALO G  SIG CONOITIONING 
•K-BUY B U ILT  A N D  TE S TE D  O R  S A V E  $ $  A N D  BU Y 

KIT
-K-COMPLETE W /M A N U A L  A N D  C IR C U ITS

A D C -8 1 8 -1  6  IB U ILT  S  T E S T E D I........................ $ 2 9 5  0 0
A D C -8 1 8 -1  B K W IK IT  W /W IR E  W R A P

S O C K E T S ]..................................................................$ 1 5 9 .0 0
A D C -8 1 8 -1 6 K S  (K IT W /S O L O E R  

S O C K E T S I..................................................................$ 1 5 9 .0 0

SOFTW ARE FOR ALL FODS
BASED SYSTEM S:

M A IL  M A N A G E R  P R IC E : $  4 9 .9 5
S O F TW A R E  FO R H D E  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 : $ 2 4 9 .9 5
C L A S S  R E C O R D  P R IC E : $  4 9 .9 5
S T A T IS T IC A L  P A C K A G E  P R IC E : $  2 4 .9 5

PLEASE W R IT E  FO R  C O M P LE T E  D E S C R IP T IO N

jvTORE~SPECIALS:
•C E N T R O N IC S  739-1  P R IN T E R  R E G . $ 9 9 5 /

N O W  $ 6 3 9 .9 5
•C E N T R O N IC S  7 0 4  P R IN T E R  R E G . $ 2 4 9 5 /

N O W  $ 1 6 9 5 .0 0
*2 7 1 6 ’s  —  1 0 .9 5 @ /3  F O R  9 .9 5 @ /1 0  F O R  8 .8 0 ®

D E A L E R  I N Q U I R I E S  I N V I T E D

A D O  $ 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  
$ 1 0 0 .  F R 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 %  S A L E S  T A X _

UJ6ST6RN N€W VORK MICROCOMPUT€R «.

P.O . B O X  8 4  
E A S T  A M H E F I 
7 1 6 / 6 8 9 - 7 3 4 4

S  g g  E A S T  A M H E R S T . N Y  1 4 0 5 1

AT LAST...

. . . m
For investors 

and financial managers
Stock portfolio analysis

S 150.00
• in your office - instant valuations 
•compound growth measurement 

• pertinent company operating statistics
• input data electronically

Stock financial 
statement analysis

5250.00 
•input your interpretation

of financial data 
•analyze up to 10 years ot data 
•see mean, trend and stability 
•data stored on DBM system
• input data electronically
On-line d a ta  retrieval

550.00 
Accounting p ackag e

5150.00 
DBM system

5200.00
for 8 " floppy/hard disc 

under 0S65U
write for details

G enesis Information 
Systems, Inc.

P.O. Box 3001 • Duluth. MN • 55803 
Phone 218-724-3944
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A  ATARI H O M E  COM PUTERS

ATARI 800
1 6 K  . . .  $ 6 7 9  
3 2 K  . . .  $ 7 4 9  
4 8 K  . . .  $ 8 1 9

4 1 0 B e c o r d e r $ 7 6 .0 0
8 1 0  D is c  D r iv e . $ 4 4 9 .0 0
8 2 2  P r in te r $ 2 6 9 .0 0
8 2 5  P r i n t 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  I n t e r la c e ........................... $ 1 6 9 .0 0
N e w  D O S  2  S y s te m  . . $ 2 9 .0 0

C X 3 0  P a d d le  ..
C X 4 0  J o y  S l i c k ..........................
C X 8 5 3  1 6 K  B A M  
M ic r o te k  I6 K  B A M  
M ic r o te k  3 2 K  B A M
B a m d is k  (1 2 8 K ) .................
O n e  y e a r  e x te n d e d  w a r r a n ty

S O F TW A R E  BY:

481 E n t e r t a in e r .......... ........................................$ 8 3 .0 0
4 8 2  E d u c a t o r .............................................. $ 1 3 0 .0 0
4 8 3  P r o g r a m m e r .......................................  $ 5 7 .0 0
4 8 4  C o m m u n ic a t o r .................................. $3 4 4 .0 0

A T A R I
A T A B I P B G . E X C H ' 
D A T A  S O F T  
J .J .K .
K -B Y T E
A X L O N

V IS IC O B P  
V E R S A W B IT E B  

A S S IM IL A T E D  S Y S T E M S  
A V A L O N  H IL L  

O N  L IN E  
P E B S O N A L  S O F T W A R E

ATARI 4 0 0
1 6 K ------ $ 3 2 9
3 2 K . . . .  $ 4 7 8  
4 8 K . . . .  $ 5 5 5

com m odore

CBM 8032 $1069

4032
4 016
8 0 9 6  U p g ra d e  K it
S u p e r  P et
2031
8 050
404 0
8 3 0 0  ( L e t te r  Q u a l i t y !
802 3
4 022
P fc . 'to  IE E E  C a b le  
IE E E  t o  IE E E  C a b le  
T r a c to r  F e e d  t o r  8 3 0 0  
8 0 1 0  M o d e m

S O FTW A R E
C O M M O D O R E  P B O F E S S IO N  A L  S O F T W A B E  
M A G IS  A V A L O N  H IL L  C B E A T IV E  S O F T W A R E

$ 9 6 9 .0 0  
$ 7 6 9  00  
$ 3 9 9  00  

$ 1 5 9 9  00  
$ 5 2 9  00  

$ 1 2 9 9 .0 0  
$ 9 6 9 .0 0  

$ 1 7 9 9  0 0 VIC 20 $259
$ 7 6 9 .0 0 V ic  6  P a c h  P ro g ra m $ 4 4  00
$ 5 9 9  0 0 V IC 1 5 3 0  C o m m o d o r e  D a ta s s e t ie $ 6 9  0 0

$ 3 7 .0 0 V IC 1 S 4 0  D is h  D » 've $ 4 9 9  00
$ 4 6 .0 0 V IC 1 5 1 5  V IC  G r a p h ic  P » .n fe r $ 3 3 9  00

$ 2 4 0 .0 0 V IC 5 2 1 0  3 K  M e m o r y  E x p a n d e r $ 3 2  00
$ 2 2 9 .0 0 V ic  1 1 >0 8 K  M e m o r y  E x p a n d e r $ 5 3  00

V1C 10 11 R S 2 3 2 C  T e r m in a l  in te r la c e $ 4 3  00
V i c i  112  V i c  IE E E  4 8 8  In t e r la c e $ 8 6  0 0

V IS IC O B P
□  Ot

V i c  1 2 1 1 V i c  2 0  S u p e r -E x p a n d e r $ 5 3  0 0

PRINTERS

C e n t r o n ic s  7 3 9 3  . 
C e n t r o n ic s  739-1 
D ia b lo  6 3 0  S p e c ia l 
E p s o n  

M X 7 0  
M X 8 0  
M X 8 0 F T  
M X 1 0 0  

N E C  
802 3  
773 0  
772 0  
771 0

O k id a la
8 2  A 
8 3 A  
84

C itO h  S ta r w r ite r

$ 6 1 9 .0 0  
$ 5 1 9 .0 0  

$ 1 7 9 9  00

$ 3 5 9  00  
$ 4 6 9  00  

C a ll 
C a ll

$ 5 4 9 .0 0
C a ll
C a ll
C a ll

$ 4 9 9  00  
$ 7 6 9  00  

$ 1 1 2 9  0 0

$ 1 4 6 9 .0 0F I 0 -4 0  C P S .........................................................
F 10 -5 5  C P S  ............................................................................C a l l

P a p e r  T ig e r

$ 6 9 9  00  
$ 8 9 9  00  

$ 1 1 2 9  0 0

445G  
4 6 0 G  
560G  

T a lle y  
80 2 4 .7  
8 0 2 4  l

$ 1 3 9 9  00  
$ 1 6 2 9  00

Texas Instruments

TI-99/4A s359
P H P  160 0  T e le p h o n e  C o u p le r  $179 .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 7 9 .0 0
P h P  1800 D is h  D r iv e  C o n t r o l le r  $ 2 3 9  00
P H P  1L5 0  D is h  M e m o r y  D r iv e  $ 3 8 9  00
3H P  2 2 0 0  M e m o r y  E x p a n s io n  i3 ? K  R A M i $ 319  00
3H A 2 1 0 0 R F  M o d u ia iO ' $ 4 3  00
P H P  110 0  W .re a  R e m o te  C o n u o iie r s iP a < r i $ 3 1  00
3 2 K  E x p a n s io n  $329 .00
P H P  P r in te r  S o l id  S la te  $ 3 1 9  00

X E R O X .
X e ro x  8 2 0  

S y s te m  1 5 ' . "
S y s te m  II  8 '
C P M 5 ’ . '
W o rd  P ro c e s s in g

S u p e r  C a lc  . ______  __________

★  ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ■ A - * * * *
-  NO RISK, NO DEPOSIT ON PHONE, CREDIT CARD OR C.O.D. ORDERS —

$ 2 4 5 0  00  
$29 5 0 .0 0  

$ 1 6 9  00  
$ 4 2 9  00  
$ 2 6 9  00

Monitors
A m d e x  12' B & W $ 1 3 9 .0 0

12 G re e n $14 9  00
13" C o lo ' $ 3 4 9  00

S a n y o  1 2 "  B & W $ 2 5 9  00
12 G re e n $ 2 6 9  00
13' C o lo r $ 4 4 9  00

T l 10 " C o lo r $ 3 4 9  00

Terminals
T e ie v id e o

9 1 0
91 2 C
92 0 C
950

C a l l  lo r  c o m p u te r s  
Z e n ith  Z 19 
A d d s

$ 5 7 9  00  
$ 6 9 9 .0 0  
$ 7 4 9  00  
$ 9 3 9  00

$ 7 4 9  00  
$ 5 4 9  00

Modems
N o v a t io n  A u to  

D  C a t 
C a t 

H a y e s  
S m a r t  

L iv e rm o re  S ta r

$ 2 3 9  00  
$ 1 6 9  00  
$ 1 5 9  00

$ 2 3 9  0 0  
$ 1 1 9 .0 0

east computer mail order
0 0 0 - 2 3 3 - 8 9 5 0
477 East Third Street 
Williamsport, PA 17701 
717) 327-9575
P a t r ic io  H a b la  E s p a n o l

HOW TO ORDER:
P ho n e  o rd e rs  in v ite d  o r  s e n d  c h e c k  o r  m o n e y  o rd e r  a nd  re ce ive  
free  s h ip p in g  In th e  c o n tin e n ta l U n ited  S ta te s , PA re s id e n ts  add 
8 %  sa les  tax . A dd  3 %  to r  V IS A  o r MC. E qu ip m e nt su b |e c t to  p rice  
c h a n g e  a nd  a v a ila b ili ty  w ith o u t no tice .

west 
8 0 0 -6 4 8 -3 3 5 1

P.O. Box 6689 
State Line, Nevada 89449

( 7 0 2 )  5 8 8 - 5 6 5 4  
F ra n c o  H a b la  E s p a n o l



/MCftO
Reviews in Brief

Product N am e: C o lo r  Scrip sit
Equip, req 'd : T R S -8 0  C o lo r C o m p u ter, 4K

m in im u m ; l in e  p rin ter 
Price: $ 4 0 .0 0
M anu factu rer: T a n d y  R adio Sh ack

P .O . B ox 2 6 2 5  
Fo rt W orth , T X  7 6 1 1 3  

D escrip tio n : C o lo r  S cr ip s it is  th e  T R S -8 0 C  v ersio n  o f T a n ­
dy's w ord p ro cesso rs. It c o n s is ts  o f a  te x t  ed ito r and for­
m atter and  is  designed fo r th e  h o m e co m p u ter m arket. 
T he te x t e d ito r is  screen -o rien ted  and u ses th e  four arrow  
keys fo r cu rso r m o v em en t. T h e  2 3  fu n ctio n s  in clu d e: tab 
con tro l; ch a ra cter and w ord d ele te ; b lo ck  d ele te ; m ove and 
copy; g lo b a l sea rch  and ch an g e; and a ro u tin e  th a t allow s 
you to  h y p h en ate  w ords. T h e  fo rm a tter a llo w s lin es  up to 
132 ch a ra cters  long. T h e  screen  w ill scro ll to  th e  righ t as 
entered, and te x t is  v iew ed throu gh  th e  3 2 -ch a ra c ter  w in ­
dow w h en  lin e  len gth s longer th a n  3 2  ch aracters  are 
selected . P ag in ation , headers and fo o ters  are a lso  sup­
ported. L in es  m a y  b e  cen tered , o r aligned  le ft o r right. 
M u ltip le  l in e  sp acing and v ariab le  page len g th s  are also 
allow ed. F ile  storage is  cassette -b ased .

P lu ses: T h e  program  is  in  a R O M  PAK, th erefo re  nearly  all 
RAM  is a v a ila b le  for te x t  storage, 3 1 ,5 2 8  b ytes  in th e  32K  
m ach in e . G lo b a l sea rch  ignores u p p e r/lo w er ca se  d if­
ferences u n less  o th erw ise  sp ecified . K eys are repeating 
w hen h eld  dow n and te x t  ca n  b e  changed  by ju s t typing 
over th e  un d esired  te x t . M erging  fro m  ca sse tte  file s  is 
a llow ed, and A SC II f ile s  fro m  o th e r  sou rces o r program s in 
A SC II fo rm at are accep ted . T e x t  f ile s  are saved e ith e r  in 
A SC II o r in  a co m p a ct form . Form at standards are saved to 
tape w ith  th e  te x t . P rin t o p tio n s  in clu d e s in g le  lin e , par­
tia l, o r e n tire  d o cu m en t.

M in u ses: L a ck  o f lo w er ca se  d isp lay  gen erator so m etim es 
m akes i t  hard to te ll  w h eth er a le tte r  is  upper ca se  o r low er 
case. R ig h t ju s tif ic a tio n  is n o t supported. S o m e  keyboard 
ch aracters  are n o t a v a ilab le ; e .g ., b ra ck ets , arrow s, and 
b a ck  s la sh . T h e  rig h t scro llin g  d isplay is  so m etim es 
d isco n certin g , though te x t ca n  b e  en tered  and form atted  
la ter in  so m e  cases . N o in d ica tio n  o f page len gth  or 
n u m b er o f pages is  g iv en  u n til  th e  d o cu m en t is  printed .

D o cu m e n ta tio n : A  w ell-w ritten  8 V i"  x  1 1 , "  40-page 
m an u al is  provided , and in clu d es m an y  exam p les  o f te x t to 
en ter and p ro cess. I  lo ca ted  no errors in  th e  m an u al, and 
the o n ly  p art I had trou b le  un derstand ing w as on settin g  up 
headers and footers.

S k ill level req 'd : T h is  program  is  for th e  average con su m er 
w ho w ants a w ord processor for h is  T R S -8 0 C . G ood quality 
copy ca n  be produced w ith  o n ly  an ev en in g 's  study.

R eview er: Joh n  S te in e r

Product N am e: A IM  Language R O M  S w itch er (ALRSJ
Equip, req ’d: R o ck w e ll A IM  6 5  C o m p u ter
P rice : $ 5 5 .0 0
M an u factu rer: Foreth ou gh t Products

8 7 0 7 0  D u k h o b o r Road 
Eugene, O R 9 7 4 0 2

D escrip tio n : T h e  A LR S is  a sm all printed  c irc u it  board 
w h ich  plugs in to  A IM  65 R O M  so c k e ts  Z 2 5  and Z 2 6 . O n  
board th e  A LRS are s ix  R O M  so c k e ts  w h ich  accep t 
2 3 3 2 -typ e R O M s. T h e  R O M  so c k e ts  are organized as  three 
pairs o f tw o so c k e ts  each . E ach  p air o ccu p ies  th e  address 
range o f  $ B 0 0 0  throu gh  $ C F F F . A n on-board  sw itch  (there 
are p ro v isio n s fo r a re m o te  sw itch ) d eterm in es w hich  
R O M  pair is  a c tiv e  a t any  g iven  tim e . A s a b o n u s, o n e  of 
th ree  sm a ll L E D s lig h ts  to  provide a v isu a l in d ica tio n  of 
th e  a c tiv e  R O M  pair.

P lu ses: T h e  A LRS is  ideal for sw itch in g  b etw een  R ockw ell 
B A SIC , P L /6 5 , and F O R T H . It saves a lo t o f w ear and tear 
o n  th e  A IM  so c k e ts . It a lso  m in im iz e s  dam age to  the 
language R O M s th e m se lv e s  from  s ta tic  d isch arge and 
m ech a n ica l s tress .

M in u ses: T h e  top o f th e  A LR S board is  n o t sold er-m asked . 
T h u s, th e  traces  for th e  address lin es  are exposed . E xercise 
th e  n o rm al p recau tio n s , esp ec ia lly  i f  you r A IM  65  is  n o t 
en clo sed , against le ttin g  sp eck s  o f so ld er and w ire  c lip ­
pings fo u l th e  com p uter.

D o cu m e n ta tio n : T h re e  pages o f d o cu m e n ta tio n  include 
in s ta lla tio n  and op erating  in s tru c tio n s , a s ch e m a tic , and a 
parts lis t . D u e  to  th e  n atu re  o f th e  prod u ct, th e  in s tru c ­
tio n s  are b rief, b u t they  are thorou gh and clear.

In sta lla tio n : C o n sis ts  o f plugging th e  A LR S board in to  the 
AIM  R O M  so c k e ts . T h e  A LR S plugs are p erfectly  aligned 
w ith  th e  AIM  so c k e ts , m ak in g  th is  o p eratio n  a snap. O nce 
in sta lled , a ru b b er fo o t o n  th e  b o tto m  o f th e  A LR S board 
provides th e  o n ly  o th e r  m e ch a n ica l supp ort needed.

N o tes: T h e  A LRS board is  n o t designed to  w ork w ith  
R o c k w e ll's  P ascal R O M s s in ce  P ascal is  n o t av a ilab le  as a 
tw o-R O M  ch ip  set. H aving s ix  R O M s co n n ected  to  so ck e ts  
Z 2 5  and Z 2 6  w ill  o b v io u sly  co n su m e  m o re  cu rren t than 
w ould  tw o R O M s. N o rm a lly  th is  should  n o t ca u se  a  prob­
lem , but you m ay w ish  to  v erify  th a t you r p ow er supply 
can  handle th e  e x tra  load anyw ay.

R eview er: C h risto p h er J. F lyn n

P rod u ct N am e: H i-res  S ecre ts
Equip, req ’d: Apple II w ith  A p p lesoft in  R O M
P rice : $ 1 2 5 .0 0
M an u factu rer: A van te-G ard e C reatio n s

P .O . B ox 3 0 1 6 0  
Eugene, O R  9 7 4 0 3  
(503) 3 4 5 -3 0 4 3  

A uthor: D o n  Fudge
C opy P ro tectio n : 2  d isk s , yes; 2  d isk s , no
Language: A pplesoft, 6 5 0 2  m a ch in e  language

w ith  co m m e n te d  so u rce  provided 
D escrip tio n : A n ed u catio n a l g rap h ics  u ti l ity  package for 
th e  gen eration  o f h i-res  shapes u sin g  nov el tech n iq u es . 
C o n ta in s  com m en ted  m a c h in e  language u t il it ie s  w ith  
sou rce  code and e x te n s iv e  te a ch in g  m a te ria l.

P lu ses : T h is  fou r-d isk  package co n ta in s  a 263-p ag e b o o k  
on h i-res graphics. I ts  purpose is  to  te a ch  sev eral novel 
approaches to  h i-res  shape c re a tio n  and m o tio n . T w o  of 
th e  " s e c r e ts ’ ’ are th e  u se  o f b lo ck  grap hics and H plot 
shap es. B lo c k  graphics m o v es th e  b in ary  d ata  d efin ing  th e  
shape around th e  hi-res m em ory, thereby providing m o tio n  
to  th e  shape. M any u t il it ie s  are provided fo r c rea tin g  b lo ck  
shapes from  scratch , "sc a n n in g "  th em  from  already existing 
h i-res screen s , and c rea tin g  shape ta b les  fro m  existin g

(Continued on next page)
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R eview s
b lo ck  grap hics. H p lo t shap es are m a ch in e  language ver­
s io n s  o f graphics n o rm ally  created  throu gh  th e  use o f the 
A p p lesoft H P L O T  com m an d . T h e s e  p erform  m u ch  m ore 
rap id ly  and a llo w  for sm o o th e r  a c tio n . T h e  m an u al and 
d isk s  co n ta in  m an y o th e r  secre ts  cov erin g  su b je c ts  su ch  
as: page flip p in g , sou nd s, fo n t c re a tio n  and 560-p o in t 
re so lu tio n , co lo r  fill- in  and  co lo r  filterin g .

D o n  Fudge h as an o b je c tiv e  o f  con v ey in g  in fo rm a tio n  to 
Apple u sers . T h is  package is  n o t ju st a series  o f u tilit ie s ; 
ra th er i t  is  an a tte m p t a t  ed u catin g  o n  th e  u se  o f h i-res 
g rap h ics  and related  su b je c ts . D o n 's  sen se  o f h u m o r and 
light sty le  m ak e for easy reading of a fairly technical subject.

M in u se s : T h e  m an u al is  an e x ten siv e  c o lle c tio n  o f ideas 
w h ich  m ay  seem  o v erw h elm in g  a t tim es, esp ec ia lly  to  th e  
less-ex p erien ced  program m er. C o n sta n t re feren ces to 
o th e r  softw are p ackages sold  by A vante-G arde d etract 
so m ew h at from  the p resen ta tio n . A lthough th e  m an u al is 
in  its  th ird  printing , th e  f ir s t  m eaty  chap ter, "S h a p e s  and 
O th e r  M y s te r ie s ,” co n ta in ed  several errors. T w o  addresses 
are referred to  as $ 3 0 0 1  and $ 3 0 0 0 , w h ich  should  be $3 C 0 1  
and $ 3 C 0 0  (top o f page 22 ). I  w ould lik e  to  have seen  a 
brief sum m ary o f the b lo ck  shape and H plot shape idea early 
in th e  m an u al ju s t to  c la rify  th e  m o st b asic  co n cep ts  used.

O n e  o f th e  m o st in te re stin g  u tilit ie s , In sta n t G rap h ics , is 
n o t w ell d o cu m en ted . W h ile  a re feren ce card is  provided, 
n o  overview  o f  th e  u til ity  is  g iv en . T h e  m an u al in d icates  
th a t an  88-page d o cu m en t can  be obtain ed  fro m  A G .

S k ill  level requ ired : in tro d u ctory  know led ge o f m a ch in e  
language. F a m ilia rity  w ith  m a ch in e  language gen eration  of 
graphics w ill p e rm it m o re  u se  o f th e  u t i l it ie s  provided.

R ev iew er: D avid  R . M o rgan stein

Prod u ct N am e: G rafix SEB-1 and SE B-2 C olor Hi-res
Graphics Boards

E quip, req ’d: O SI SEB-1 for IP  and Superboard;
S E B -2  fo r 4 8 -p in  bus sy stem s 

P rice : $ 5 9 / $ 1 9 9 / $ 2 3 9  for bare
b o a rd /k it/a sse m b le d  

M an u factu rer: G rafix
9 1 1  C o lu m b ia  A venue 
N . Bergen , N J 0 7 0 4 7  

D escrip tio n : G ra fix  boards use th e  6 8 4 7  video display 
gen erator to  produce co lo r  grap hics w ith  up to  2 5 6  x  192 
reso lu tion . T h e  highest reso lu tio n  m ode has o n ly  one color 
w h ile  lo w er reso lu tio n  m od es ca n  have up to  eight d if­
fe re n t co lo rs . U pper ca se  a lp h a n u m eric  ch aracters  (not 
O S I ch aracter set) are a lso  d isp layed . In  ad dition  to 
grap hics, th e  S E B -1  co n ta in s  16K  o f 2 1 1 4  typ e m em o ry  for 
program  storage. T h e  S E B -2  adds a flop py d isk  co n tro lle r  
to  O S I bus m ach in es.

P lu ses : G u ard  bands are provided, thu s a ll d o ts  are v isib le  
w ith  n o n e lo st to  m o n ito r  o v erscan . M any d ifferent m odes 
o f co lo r  grap hics are av ailab le . C o lo rs  appear as shad es of 
gray o n  a B & W  m o n ito r. O u tp u t ca n  b e  v id eo o r R .F . C o n ­
n e c tio n  is  m ad e to  you r p resen t m a c h in e  o n ly  through 
4 0 -p in  exp an sio n  port o r 4 8 -p in  bus.

M in u se s : T h e  graphics m em o ry  is  o n ly  6K  leaving  a 2K 
h o le  in  th e  m em o ry  m ap. O u tp u t c a n n o t b e  com bined  
w ith  O S I video. A second  m o n ito r  or a sw itc h  to  se lec t 
o u tp u ts  is  requ ired . T h e  co lo r  o sc illa to r  cau ses a sligh t 
herrin gb on e p attern  in th e  displayed p ictu re . T h e  m an y 
d ifferen t graphics m od es are rea lly  a p lu s, b u t tend to  con ­
fu se  th e  beginn ing  program m er.

D o cu m e n ta tio n : A ssem b ly  in s tru c tio n s , d em o n stra tio n  
program s, 6 8 4 7  data sh eets.

S k ill  level requ ired : E xp erienced  b u ild er for k it ,  assem b led  
u n it  plugs in.

R ev iew er: Earl D . M orris

P rod u ct N am e: Cer-Com p Co-Resident E ditor/
Assem bler for the C olor Com puter

Equip, req ’d : T R S -8 0 C  C o lo r C o m p u ter w ith  16K
P rice : $ 3 9 .9 5
M an u factu rer: C er-C om p

5 5 6 6  R ico c h e t A venue 
Las Vegas, NV

D e scrip tio n : T h e  C er-C o m p  C o lo r  C o m p u ter E d itor is 
coupled  w ith  a n  assem b ler, ru ns in R /W  m em o ry , and is 
d istrib u ted  on ca sse tte  tap e in  th e  C o lo r  C o m p u ter tape 
fo rm at. B esid es h av in g  21  E d itor com m an d s, i t  supports 
12 assem b ler d irectiv es, s ix  assem b ly  o p tio n s, and seven  
o p tio n s for tw o- and three-p ass assem b ly . A ssem b ly  ca n  be 
to  scre e n  o r p rin ter, and i t  is  p o ssib le  to  go  d irec tly  from  
assem b ly  to  th e  m a c h in e  code to  te st th e  program  ju st 
assem b led . It is  co m p a tib le  w ith  e ith e r  B A SIC  or an 
assem biy-langu age m o n ito r. It p roduces co m p a tib le  6 8 0 9  
o b je c t cod e fro m  e ith er 6 8 0 9  or 6 8 0 0  m n e m o n ics , w ith  
so m e  sy n ta x  re s tr ic tio n s .

P lu ses : E xcep tio n a l low  p rice, does n o t  req u ire  Extended 
B A S IC , e x c e lle n t f le x ib ility , sh o rt learn in g  curve, very 
v ersatile .

M in u ses: Sk im p y  d o cu m e n ta tio n , n o  lis tin g , scre e n  for­
m at o f assem b ly  lis tin g  d ifficu lt to read , u ses to o  m u ch  
m em o ry  by  n o t being av ailab le  in  R O M .

S k ill  level required : N o rm al typing s k ills , fa m ilia r ity  w ith  
s tan d ard  6 8 0 9  a sse m b iy -la n g u a g e  c o n v e n tio n s  and 
u n derstand ing  o f advanced a sse m b le r d irec tiv es .

R eview er: R alph T en n y

P ro d u ct N am e: Epson to C olor Com puter Interface
E quip , req 'd : T R S -80  and Epson M X -8 0  or M X -8 0 /F T
P rice : $ 6 0 .0 0
M an u factu rer: T e x a s  C o m p u ter S y stem s

B ox 951
Brady, T X  7 6 8 2 5  

D e scrip tio n : In terfa ces  th e  T R S -8 0  C o lo r C o m p u ter to the 
E pson M X -8 0  series  p rin ters . P lugs d irectly  in to  a co n n e c ­
to r  in sid e  th e  p rin ter, and  te rm in a te s  in  th e  four-p in  D IN  
plug th a t f i t s  th e  T R S -8 0 C . O p erates th e  M X -8 0  a t  th e  n or­
m a l T R S -8 0 C  6 0 0  baud.

P lu ses: Provides an e a sily  in sta lled  c o n n e c tio n  b etw een  
th e  co m p u ter and p erip heral. E lim in a te s  th e  need for 
sp ecia l ser ia l-to -p ara lle l in terfa ce  hardw are. A llow s the 
sen d ing  o f a ll sp ecia l co n tro l codes to  fo rm a t th e  p rin ter 
v ia  C H R $ com m an d s.

M in u ses: T h e  E pson grap hics s e t  is  n o t a cce ss ib le , even 
w hen  u sin g  th e  P T F X  sy ste m  tape, o r th e  1 .1  R O M . T C S  is 
w orking on th is  to  verify i f  i t  is  printer- o r in terface-related .

D o cu m en ta tio n : N one provided, though th e  Epson m anual 
provides a ll in s tru c tio n s  n ecessary  fo r in s ta lla tio n .

S k ill  le v e l requ ired : S im p le  in s ta lla tio n , i f  you are n o t 
afraid o f op ening  e le c tro n ic  eq u ip m en t.

R ev iew er:Jo h n  S te in er
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TASC The Applesoft Compiler. 
It turns your Apple into 

a power tool.
S te p  u p  to  speed . TASC, the  App leso ft Compiler, 
converts  a standard App leso ft BASIC program  
in to  super-fast m achine code. By 
increasing p rogram  execution speed 
up to  2 0  times, M ic ro so ft gives 
you a pow er too l fo r  Applesoft 
BASIC program m ing.
H ig h e s t c a p a c ity  a va ilab le .
TASC w ill com pile  and run 
larger p rogram s than any other 
App leso ft Compiler. As a 
disk-based system, it doesn't 
requ ire  the  sim ultaneous pres­
ence o f com p ile r and p rogram  
in m em ory. The m em ory you save 
allows you  to  com pile  s ign ificantly 
b igger program s.
P o w e r w i th o u t  b u lk . Code expansion o f up  to  100% 
severely restric ts  o the r compilers. TASC's special 
code com pression schemes typ ically lim it code 
expansion to  only 25% . You'll really appreciate that 
w ith  com plex p rogram s o r p rogram s th a t utilize 
Apple's hi-res g raph ic  pages.
M o re  B A S IC  p o w e r. TASC's pow erfu l new  
com m ands increase Applesoft BASIC program m ing 
capability. Chain w ith  CO M M O N allows compiled 
p rogram s to  share variables, so a main menu
"Applesoft is a trademark of Apple Computer. Inc.

supports  several p rogram s in a 
single run tim e  env ironm ent. 

TASC's True Integer A rithm etic  
and In teger FO R ... NEXT 

capabilities maxim ize the execu­
tion  speed o f com piled program s. 

TASC’s near to ta l com patib ility
w ith  App leso ft speeds com pil­
a tion o f existing program s 

w ith  little  o r no m odification. 
W h a t a b o u t m is take s?  You 
perfect y o u r p rogram s inter­

actively w ith  Applesoft. If som e­
th ing does slip by, TASC recovers 

fro m  e rro rs  d iscovered in compilation 
and traps all run tim e  errors. It even permits 

gracefu l in te rrup tions  du ring  com pila tion.
S ee f o r  y o u rs e lf .  Ask fo r  a dem onstration o f 
TASC at your M icrosoft dealer. Discover the software 
package tha t tu rns yo u r Apple into a pow er tool.

/HICROSOfT
V  CONSUMER^ PRODUCTS f

A Division of Microsoft Inc.
10700 Northup Way • Bellevue, WA 98004



PROGRAMMING THE APPLE II 
JUST GOT EASIER!
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A UNIX-llke D O S  3.3 Compatible Operating System for the Apple II
ANXX 1.0 is a "Tiny-UNIX"" that is completely file structure upwards 

compatible with DOS 3.3. ANIX incorporates a healthy subset of UNIX'S 
capabilities and a superset of CP/M's capabilities. In addition to the ANIX 
operating system, Lazer provides over 30 utility programs on the ANIX disk. 
Included are: ADU (ANIX disk utility), DUPDSK, EXPUNGE, DREN. STAT, TYPE,
PUTDOS, FREE2, UNDEL, MAKE, SIZE, MON, NOMON. WC (word count), LC (line 
count), PIE.PATCH, PRINT, BUILD, FIND, BTOT (binary to text conversion), INIT, 
MAKEAUTO, PAG3, ED, COPY, SETCLK, SETPRTR, SETLOWER, SETINVMODE, TIME, and 
more! Many of the programs found on the ANIX disk are selling alone for 
between $30 and $60. Also included are the source listings for several of the 
utilties. For advanced machine, language programmers, the source listing of 
the entire operating system is available separately. ANIX supports powerful 
screen editing commands and will automatically time and date,stamp files saved 
to disk (if a clock card is installed). For a complete description of ANIX s 
capabilities, call or write Lazer.

ANIX i s  the s t a r t  o f  a complete l in e  o f  system so f tw a re  tipols a v a i l a b l e  
from Lazer  M icrosystem s, In c .  A l l  new languages and a p p l i c a t io n s  programs 
a v a i l a b l e  from Lazer  w i l l  run under the ANIX o p e ra t in g  system. Lazer  P asca l  
i s  a v a i l a b l e  now. Other languages and systems a re  in  the works. P rod u c t iv e  
programmers a re  a l r e a d y  us ing ANIX, are  you?

>
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The Elegance of Pascal—  The Power of *C*

Lazer Pascal is a unique systems programming language for the Apple II. 
It combines features found in Pascal and is extended to include several
features found in the "C" programming language. The Lazer Pascal compiler is 
very fast (1500-2000 lines/minute) making the system very easy to use. No 
longer will the systems programmer or game programmer be forced to use 
assembly language, Lazer Pascal is here!

Lazer Pascal supports BYTE, CHAR, BOOLEAN, INTEGER, LONG, pointer, string, 
array, static, and dynamic data types. Lazer Pascal was created to replace
6502 machine language as the choice of systems and game programmers. Included 
with Lazer Pascal are several sample programs demonstrating the use of Lazer 
Pascal including: ANIX.P, TSTPARMS.P, LINECOUNT.P, WORDCOUNT.P, CHARCNT.P ,
EXPAND.P, COMPRESS.P, CRYPT.P. and TRANSLIT.P. Better yet, the . source
listings for the compiler, P-code interpreter, and other utilities are
included. <

A High-Powered 6502 Disassembler for the Apple II

DISASM/65 produces a 6502 assembly language source listing from machine 
code and a set of input commands. Only DISASM/65 supports all the commonly 
used data types found in machine language programs. We used DISASM/65 to 
disassemble DOS 3.3 for our popular DOSOURCE 3.3 product—  that should 
describe DISASM/65's power! DISASM/65 is provided with our popular LISA V2.5 
assembler. Several users, however, have reported considerable success using 
DISASM/65 with the Toolkit assembler, the SC Assembler, TED, and others; so we. 
are offering DISASM/65 separately for these users.

p - S O U R C E The Internals of the Apple P-code Interpreter Explained

p-SOURCE is a technical manual that describes the internal operation of 
the Apple Pascal P-code interpreter. Included are descriptions of programming 

for techniques used within the interpreter, hints on how to speed up the
Apple Pascal interpreter, add your own routines to it, and incorporate hardware floating 
usera point. p-SOURCE is absolutely essential to the Pascal programmer. ^

ANIX, Lazer Pascal, p-SOURCE and DISASM/65 were all written by Randy Hyde, 
the author of "USING 6502 ASSEMBLY LANGUAGE , LISA, SPEED/ASM, DOSOURCE 3.3, 
and other fine software products. Additional information on Lazer s software 
products can be obtained by calling or writing Lazer Microsystems, Inc.

Lazer  So ftw are  P roducts :  Other F ine Lazer  P roducts :

ANIX: $49.95
LAZER PASCAL: $39.95
DISASM/65: $29.95
p-SOURCE (book): $19.95

Lower Case +Plus I I  
Lower Case +Plus 
Keyboard +Plus 
Character  Set +Plus

$29.95
$64.95
$99.95
$24.95

UNIX" Bell Labs. APPLE 11" Apple Computer, Inc.
CP/M" Digital Research, Inc. ANIX" Lazer Microsystems, Inc,

la z e r *

C o r o n a ,  C A  9 1 7 2 0 ,
(714)735-1041
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/A lC ftO
PET Vet

By Loren W right

W ith  th is  issu e  o f M IC R O  cen terin g  on 
the 6 8 0 9 , i t  see m s approp riate to  cover 
th e  6 8 0 9  a sp e ct o f th e  S u p erP E T  in  a 
litt le  m o re  depth.

T h e  S u p erP E T  is  a  new  com p u ter 
from  C o m m o d o re , a im ed  esp ec ia lly  a t 
the ed u catio n a l m a rk e t. Included  w ith  
th e  co m p u te r are in terp reted  v ersions 
of A PL, B A S IC , P a sca l, and FO R TR A N . 
C O B O L , and com p iled  v ersio n s  of 
som e o f  th ese  languages, are o n  th e  w ay 
(at e x tra  c o s t, o f co u rse !). A lso  inclu ded  
is a ser ia l in te rfa ce , w h ich  a llo w s file s  
to b e  sen t fro m  th e  S u p erP E T  to  a 
m ain fram e w ith  th e  sa m e  interpreter.

SuperPET A rchitecture

T h e  S u p erP E T  lo o k s  ju s t lik e  an 
8 0 3 2  from  th e  o u tsid e , b u t o n  th e  in ­
side th ere  are a few  d ifferen ces. T w o  
c irc u it  board s are s tack ed  o n  top  o f th e  
m a in  board. T h e  lo w er o n e  in c lu d es  th e  
6 5 0 2  (m oved  up fro m  th e  m a in  board), 
a 6 8 0 9 , and th e  c ircu itry  fo r th e  seria l 
(R S -232C ) in te rfa ce . T h e  upper board 
co n ta in s  6 4 K  o f  ad d ition al R A M . T h is  
m ay b e  w rite -p ro tected  u n d er e ith er 
sw itc h  o r  p rogram  co n tro l. T h e re  is 
also a sw itc h  to  d eterm in e  on pow er-up 
w h eth er th e  m a c h in e  is  under 6 5 0 2 , 
6 8 0 9 , o r program  con tro l.

S in c e  n e ith e r  th e  6 5 0 2  nor th e  6 8 0 9  
can  address m o re  th a n  6 4 K , th e  extra  
64K  o f R A M  is  divided in to  1 6  bank s of 
4K , and a m e c h a n ism  ca lled  ‘ 'b an k - 
s w itc h in g "  is  used  to  p u t o n e  b a n k  a t  a 
tim e  in to  th e  $ 9 0 0 0  b lo ck  o f th e  ad­
dress space.

T h e  6 8 0 9  h as its  ow n processor- 
d ependent se t o f  R O M s, ju s t l ik e  the 
6 5 0 2  h as its  P E T -B A S IC  R O M s. T h e  
rest o f th e  S u p erP E T  is  shared —  a v a il­
able d irec tly  to  th e  cu rren t p rocessor. 
A d d ress ra n g e s  $ A 0 0 0 -$ E 7 F F  and 
$ F 0 0 0 -$ F F F F  are p rocessor-d ep endent, 
w h ile  ev ery th in g  e lse , in c lu d in g  the 
b an k -sw itch ed  R A M , is  av a ilab le  to  
e ith er p rocessor.

W h en  th e  S u p erP E T  is  ru n n in g  one 
o f its  in terp reters , th e  6 8 0 9  is  in  co n ­
tro l, th e  in terp reter is  stored  in  the 
b an k -sw itch ed  R A M , and th e  u se r 's  
program  is  stored  in  th e  low er 3 2 K  of 
RA M . M o st people w ill use th e  Super­
P E T  in  th is  con fig u ratio n . H ow ever, it 
is  p o ssib le  to  u se  th e  S u p erP E T  as an 
8 0 3 2 , ru nning  W ord craft, O Z Z , and 
o th e r  b u sin ess  softw are. T h e s e  pro­
gram s do n o t u tiliz e  th e  ex tra  RA M , 
how ever, and i t  is  u n lik e ly  th a t fu tu re 
v ersio n s  o f th ese  program s w ill, e ith er. 
T h e  b u sin ess  m a rk e t is  supported by 
th e  8 0 9 6 .

Y o u  ca n  a lso  w rite  you r ow n 6 8 0 9  
programs using th e  included A ssem bler/ 
L in k er package. T h e  re s t o f th is  d iscu s­
s io n  covers th e  featu res and u se  o f th is 
pow erfu l package.

T h e W aterloo A ssem bler/Linker

W h en  th e  S u p erP E T  is  pow ered up 
in  th e  6 8 0 9  m ode, o n e  o f th e  c h o ice s  o f­
fered from  th e  m en u  is  "d e v e lo p m e n t."  
W h en  th is  o p tio n  is  se lec ted , another 
m en u  is  presented  w ith  th e  op tions: 
asm , ed it, lin k e r, m o n ito r , and q u it. 
Q u it  re tu rn s y o u  to  th e  m a in  m en u .

Editor

T h e  f ir s t  step  is  to  crea te  a sou rce  
f i le  in  th e  ed itor. T h is  is  th e  sam e 
ed ito r used  by  P a sca l, FO R T R A N , and 
B A S IC . I t  is  b a s ica lly  a  pow erfu l lin e  
ed ito r, b u t P E T -ty p e  scre e n  ed itin g  and 
a  n u m b e r o f w indow  com m a n d s are o f­
fered . T a b  stop s can  b e  s e t  to  help  pro­
vid e a su ita b ly  ind en ted , structured  
lis tin g .

Figure 1: SuperPET Architecture
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PET V et IContinued)

A ssem bler

T h e  a sse m b le r cre a tes  tw o  file s : a 
l is t  f ile , w ith  th e  o b je c t code appearing 
a d ja cen t to  th e  sou rce , and th e  o b je c t 
f ile . B eca u se  th e  6 8 0 9  cod e  is  gen erally  
re lo ca ta b le , th e  assem b ler does n o t re ­
q u ire  an O R G  sta te m e n t. T h e  lo ca tio n s  
o f th e  re su ltin g  o b je c t f ile s  are d eter­
m in ed  in  th e  lin k in g  process.

T h e re  are sev eral ''s tru c tu re d ”  con ­
s tru c ts  av a ilab le  w ith  th e  assem b ler: 
IF . . . E L S E .. . E N D IF, G U E S S .. .A D M IT ... 
E N D G U E S S ,  L O O P . . . E N D L O O P ,  
L O O P ...U N T IL , and Q U IF  (w h ich  m ay 
b e  used w ith in  th e  o th e r  co n stru cts). 
T h e  co n d itio n  tested  b y  IF o r Q U IF 
m a y  b e  any  o f th e  co n d itio n s  tested  by 
th e  6 8 0 9 's  b ran ch  or long-bran ch  
in s tru c tio n s .

T h e  assem b ler a lso  o ffers co n d i­
tio n a l assem b ly , m a cro  ca p a b ilities , 
and a v a rie ty  of pseudo-ops. O perands 
m ay  in clu d e B o o le a n  exp ressio n s, as 
w e ll as  ad dition , su b tra ctio n , m u lti­
p lic a tio n , and d iv isio n .

Linker

T h e  lin k e r  re ce iv e s  in s tru ctio n s  
fro m  a com m an d  file  created  w ith  the 
ed ito r. T h e  com m an d  file  in c lu d es  the

program  origin , th e  n am es o f  th e  o b ject 
m o d u les, th e  n a m es o f any lib rary  files , 
and th e  n am e to  b e  applied to  th e  ex e ­
cu ta b le  m od u le . B a n k  sw itch in g , bank 
sizing , and n am es o f g lobal v ariab les 
are a lso  sp ecified  in  th e  com m an d  file .

M onitor

T o  ru n  you r program , you m u st 
en ter th e  m o n ito r  and load th e  m od u le  
created  by th e  lin k e r. In  ad dition  to  th e  
u su al dum p, save, go, load, and reg ister 
c o m m a n d s , th e re  a re  b a n k , f i l l ,  
p a ssth ro u g h , and  tra n s la te  ( =  d is­
a ssem b ler). A dd itional com m an d s set 
and c le a r  b reak p o in ts  for debugging.

D ocum en tation

L ik e  th e  o th er e lem e n ts  o f the 
W a te r lo o  " m i c r o - "  so ftw a re , th e  
a s se m b le r /lin k e r  is  supported w ith  a 
re feren ce m an u al. T h e  f ir s t  part co n ­
s is ts  o f a  series  o f e xerc ises  th a t serve 
m ore to  fa m iliarize  yo u  w ith  th e  fea­
tu res o f th e  package th an  to  te a ch  6 8 0 9  
assem b ly  language. T h e  rem aind er of 
th e  m an u al is  a good referen ce on the 
various co m p o n en ts o f th e  package and 
th e  program s inclu ded  in  th e  sy stem  
library.

D onald  C o w an  o f W aterlo o  U n iv er­
s ity  h as w ritte n  a  te x t on 6 8 0 9

assem b ly  language program m in g. T h is  
t e x t  is  a v a ila b le  fro m  W A T F A C  
P u b lic a tio n s  L td ., P .O . B o x  8 0 3 , 
W aterlo o , O n tario , C an ad a N 2 J 4 C 2  for 
$ 1 0  (prepaid o n ly ). S o m e d ealers m ay  
a lso  have th is  b o o k  av a ilab le . T h e  n e x t 
ed itio n  w ill be a bound bo o k , w h ile  the 
firs t tw o  ed itio n s are in ten d ed  to  b e  put 
in to  a th ree-rin g  b ind er. It is  a n  e x ­
c e lle n t  te x t fo r learn in g  6 8 0 9  assem b ly  
language o n  th e  SuperPE T .

N ew  8 0 9 6  Software
M o st b u sin ess  so ftw are  packages 

av a ilab le  fo r th e  8 0 3 2  h av e  n o w  b een  
rew ritte n  fo r th e  8 0 9 6 . In ad d itio n , new  
products are bein g  produced, lik e  the 
" S i l ic o n  O f f ic e "  fro m  th e  cre a to rs  o f 
O Z Z . T h e  p ackage in c lu d es  a v ersa tile  
data base m an ager th a t a llo w s tran sfer 
o f d ata  fro m  o n e  d ata  base to  a n o th e r or 
to  th e  b u ilt- in  w ord p ro cesso r. T h e re  is  
a lso  a c o m m u n ica tio n s  m o d u le , w h ich  
a llo w s c o m m u n ica tio n  b e tw een  " S i l i ­
c o n  O ff ic e "  in s ta lla tio n s . M y  b rie f en­
c o u n te r  w ith  th is  softw are le ft  m e  tru ly  
im pressed . H ow ever, a p ackage o f th is 
m ag n itu d e o b v io u sly  req u ires  a  m u ch  
m o re  th orou gh  ev a lu atio n . If " S i l ic o n  
O ff ic e "  (or a t  le a s t  i t s  co n cep t) is  any 
in d ica tio n  o f th e  fu tu re  sup port w e can  
e x p e ct fo r th e  8 0 9 6 , th e n  w e w ill be 
see in g  som e tru ly  fa n ta s tic  softw are.

JMCftO

BE TA  32K  B Y T E  EXPA N D A BLE RAM FO R  
6502  AND 6800  SY ST EM S 

AIM 6 5  KIM  SYM  P E T  S44-BU S
• Plug com patible with (he AIM -65/SYM  expan­

sion connector by using a right angle connec­
tor (supplied).

• Memory board edge connector plugs into the 
6800  S44 bus.

• Connects to  P E T  using an adaptor cable.
• Uses + 5 V  only, supplied from the host com ­

puter.
• Full documentation. Assembled and tested 

boards are guaranteed for one full year.
n  i • r ii i* t t i  - f t  t

w ab ash  J

i i
8" or 5Mi” flexible diskettes certified 100%  error 
free with m anufacturer's 5-year limited warranty 
on  all 8”  media. Soft-sectored in boxes o f  10. 
5'A" available in 10-sector.

(A dd $3.00  f o r  plastic library  cases)
8"  single sided, single densitv........................ $ 2 7  50
8” single sided, double densitv.......................  15 50
8"  double sided, double densitv.................... 45 50
5V«" single sided, single densitv.................... 27.50
5 ' V  single sided, double densitv..................  29 50
5 V4’ ’single sided, double density, 10-sectors,29.50

T E R M S : Minimum order $15.00. Minimum ship­

PA PE R  TIG ER 
PRIN TERS
ID S 460G  9x9 Dot Matrix Printer................$890 00
ID S 560G Wide Carriage Printer................. 1099 00

T E R M I N A L S
A D D S V iew point............................................S569 00
TeleVideo 910 ................................................... 579.00
Tele Video 9 I 2 C ................................................  679.00
TeleVideo 9 2 0 C ................................................  729.00
TeleVideo 950 ...................................................  929.00

8 ”  D I S K  D R I V E S

Shugart 8 0 1 R ....................................................  $399.00
N EC  F D 1 160 (double sided)....................... 569.00

D Y N A M I C  R A M S

4116 (2 0 0 n s).....................set of K .....................$24.00
4164 164 K x 11 ........................................................518.00

Purchase price is fully refundable if board is 
returned undamaged within 14 days.

Assembled with 3 2 K RAM..............................$349.00
&  Tested with 16K RAM .............................. 329.00
Bare board, manual &  hard-to-get parts... 99 .00 
P E T  interface kit. Connects the 32K  RAM board 
to  a  4 K or 8K P E T ..............................................$ 69 .00

S e e  o u r  f u l l - p a g e  a d  in  
B  Y T E  a n d  I N T E R F A  C E  A  G E

ping and handling 53.00 . C alif, residents add 6%  
sales tax . Cash, checks. M astercard, Visa and pur­
chase orders from  qualified firms are accepted. 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject to change without notice. 
IN TERN A TIO N A L O R D E R S: A dd 151  In pur­
chase  p r ic e  fur a l l  orders. Minimum shipping  
charge is $20.00. Orders w ith insufficient funds 
icill h e delayed . Excess funds n il! h e  returned  
11 ith your order. All prices a re  U.S. only.

C O m PU TER  DEUCES

1 8 3 0  t U . C O U i n j  A V E . 
O R A D G E ,  C A  9 9 6 6 8  

( 7 1 4 ) 6 3 3 - 7 9 8 0
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^,FOR YOUR APPLE II
§ * *  Industry standard products at super saver discount prices

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 
7 different print fonts included •  2K printer 
buffer •  Proportional spacing •  Bit image 

graphics and graphic symbols.
NEC & C-ITOH List: $800

Specia l Price with any other purchase ..........$595

EPSON 100 PR IN TER ........................................................ $ 7 4 9

Z-80 CARDS FOR YOUR APPLE
MICROSOFT SOFTCARD. With CP/M® & MBASIC.

(List: $399) . . . . $ 2 8 9

ADVANCED LOGIC SYSTEM Z-CARD. W ith C/PM®.
Has everything the Softcard has except MBASIC. Works with

(List: $269) . . . . $ 2 0 9

U-Z-80 PROCESSOR BOARD (from Europe)
Software compatible with Softcard and
ALS Software..........................  (List: $199) . . . . $ 1 4 9

With CP/M®, ................ add: (List: $ 7 5 ) ............. $49

d f f l t  ALS SYNERGIZER. CP/M® operating package with an 
80 column video board, CP/M® interface, and 16K memory 
expansion for Apple II. Permits use of the full range of CP/M* 
software on Apple II and Apple III.

(List: $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. _ _ _ _

(List: $360) . . . .  $279

SMARTERM EXPANDED CHARACTER SET. Add to above: $40
7"x 11" matrix with true decenders.

VIDEX-80 ..............................................................................$279
WIZARD .................................................................................$269

MONITORS FOR YOUR APPLE
AMDEX300G .......................................................................$229
SOPER SPECIALS!

12”  GREEN MONITOR ......................................................$139
12" BLACK & WHITE MONITOR ......................................$125

All equipment shipped factory fresh. Manufacturers' warranties included. 
Please add $3.00 per product for shipping and handling. California: add 
6% tax; BART Counties: 61/2%.

EXPAND YOUR APPLE II MEMORY
16K MEMORY EXPANSION MODULE. The preferred 16K RAM 
Expansion Module from PROMETHEUS. Fully compatible with CP/M4 
and Apple Pascal*. With full 1 -year parts and labor warranty.

(List: $169) ........$99

MEMORY MANAGEMENT SYSTEM. Provides more free memory in 
BASIC by moving DOS into 16K card.

(List: $ 4 9 ) ..............$35

16K RAM ADD-ON KITS. Eight 16K full specification RAMS.
Reduced to ..........$19

SATURN SYSTEMS 32K RAM CARD ........................................... $199

^  _  JOYSTICK
©  \  Takes the place of two Apple Paddle Controllers. 

From BMP Enterprises. Heavy duty industrial 
construction and cable. Non-self centering. With 
polarity switches for consistent motion control.

(List: $ 5 9 ) ............ $39

MODEMS FOR YOUR APPLE II
HAYS Smartmodem ..........................................................................$229
NOVATION Apple Cat .......................................................................$349

CENTRONICS COMPATIBLE PARALLEL INTERFACE
Look out Grappler! From PROMETHEUS. For use with 
Epson, NEC, C-ITOH, and other printers. Fully compatible 
with CP/M® and Apple Pascal®.

Only .........................$69
With Screen Dump Graphics for EPSON printer, add . . .  $25

Phone for Quick 
Shipment!

C415) 490-3420

s e e
“The m ail o rder  sp ec ia lis ts”

342 Quartz C irc le , Livermore, CA  94550

VERSAcard
from PROMETHEUS

Four cards on one! With true simultaneous 
operation. Includes: (1) Serial Input/Output Interface,

(2) Parallel Output Interface, (3) Precision Clock/Calendar, and (4) BSR 
Control. All on one card. Fully compatible with CP/M ® and 
Apple Pascal®. . . . .

(List: $249) . . . . $ 1 9 5
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MONEY BUSINESS

VISA/M ASTER CH ARG E accepted. 
$ 1.0 0  sh ipp ing /hand ling  charge. 
(C a lifo rn ia  residents add 6% tax)

• A p p le  II  IS a  t r a d e m a r k  o t  A p p le  C o m p u te r ,  In c

Beat the I.R .S. Beat the Real Estate gam e
Real Estate has a lways been the m a jo r w ea lth -bu ilder. 
In fact, more m illiona ire  dynasties ow e the ir c rea tion  to 
investm ents in real estate than anyth ing  else. And, it 
doesn’t m atter . . . boom  tim es o r bust . . . in fla tion  or 
de fla tion . . .  the know ing  investor can make m oney, even 
create an empire!

But, the key to  real estate success is accurate  analysis o f 
opportun ities , know ledge o f cash flow s, re tu rn  on invest­
ment, curren t and fu tu re  p ro fita b ility , tax consequences 
and o ther in terre la ted in fo rm a tion  — all needed, all 
necessary to  m aking the righ t decision.

$129.95 on disk fo r Apple II*. 
C om p le te  w ith  th o ro u g h  
easy to  fo llo w  docum en­

tation.

at
or from:

DATAMOST
19273 Kenya St. 

N orth ridge , Ca. 91326 
(213) 366-7160

You ’d a lways pay the m in im um  Federal incom e tax if you 
had the  know ledge and tim e to  exam ine 12 0  tax return 
op tions. W ell, now  you  can do  it, w ith  Datam ost’s TAX 
BEATER.

W ritten by an I.R.S. E nro lled  Agent, w ith  24 years o f 
financ ia l and tax p lanning experience, the TAX BEATER 
au tom atica lly  evaluates up to  12 0  return op tions from  
yo u r input. It searches and finds  the best tax path fo r 
you . . . d isp lay ing  up to  15, and ready to  p rin t o u t the 
op tim um  m ethod so you pay the m inim um!

The TAX BEATER can handle  it a ll. From incom e averag­
ing  to  loss ca rryo ve rs  to 
d iv id e n d s , a lim o n y , 
pension to  special 
e xc lu s io n s . It ’s 
pe rfec t fo r the 
a v e ra g e  ta x ­
payer . . .  ind is­
p e n s a b le  fo r  
th e  f i n a n c ia l  
p ro fessiona l. It ’s 
so  c o m p le te , so 
lo g ic a l th a t, es­
pec ia lly  in th is  in ­
te rim  year o f un­
usual tax revisions, 
it can easily pay fo r 
i t s e l f  m a n y  t im e s  
over. Be ready fo r  the 
I.R.S. . . . w ith  TAX 
BEATER, the  program  
th a t’s updated fo r the 
1981 tax laws!

$ 1 2 9 .9 5  on  d is k  fo r  
Apple II*. C om ple te  w ith 
thorough , easy to  fo llo w  
docum enta tion .

A nd  th a t ’s w h a t R EAP (R eal 
E s ta te  A n a ly s is  P ro ­

gram ) is a ll about. It 
takes yo u r input, 

probes fo r the 
r ig h t in fo rm a ­

tion , scrutin izes 
th e  d a ta , the  

o p p o rtu n it ie s . . .  
an d  a u to m a t i ­

ca lly  delivers the 
facts . . . show ing 

you the possibilities 
and w hy one s itua ­

tion  m ay be superio r 
to  another. In short, 

REAP can he lp  you  
reap  b ig g e r  p ro f its . 

T h a t’s w hy REAP is the 
program  fo r  any inves­

to r . . .  a must program  
fo r  th e  s o p h is t ic a te d  
in ve s to r. D on 't o p tio n , 

c o m m it, in ve s t o r buy 
w ithou t i t . . .  w he ther you 
jus t w an t to  make good 
m oney o r create a suc­

cessfu l real estate em pire!
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GIMIX 2MHZ 6809 SYSTEMS
GIMIX offers you a variety of system packages including systems that feature BOTH 

MICROWARE’s OS-9 Level 1™ operating system and TECHNICAL SYSTEMS CON-

k SULTANTS’ FLEX™. Switch between these two predominant 6809 Disk Operating Systems, 
under software control, without the need to change PROMS, switches, or system configura- 
i tion. System packages are also available for MICROWARE's OS-9 Level 2 and TECHNICAL
SYSTEMS CONSULTANTS’ UniFLEX™. You can select one of our featured systems or select 
from our wide variety of system components to build a custom system to suit your needs.

■ A ll s y s te m s  in c lu d e  a n y  re q u ire d  CPU B oa rd  o p tio n s  a n d  a re  c o m p le te ly  c o n fig u re d  to  y o u r s p e c ific a tio n s . T h e y  do  n o t in c lud e
d is k  d r iv e s  o r  te rm in a ls . S ee p ag e s 4  a n d  5  fo r  in to rm a tio n  on  5 'A "  d r iv e s  fo r  in s ta lla t io n  in  th e  C LAS S Y  C H ASSIS  a n d /o r  8 "  
d is k  d riv e s  and  c a b in e ts . A n y  c o m b in a tio n  o f 5 'A "  a n d  8 "  flo p p y  d is k  d r iv e s , u p  to  fo u r  d r iv e s  to ta l, ca n  be  used  w ith  s ys te m s 
th a t in c lu d e  c o n tro lle r  (e x c e p t U n iF lE X 'Msy s te m s  w h ic h  re q u ire  8 "  d r iv e s ).

F o r in fo rm a tio n  a n d  p r ic in g  on  a d d itio n a l o p tio n s  se e  th e  a p p ro p r ia te  pages o f th is  b ro c h u re  o r  c o n ta c t th e  fa c to ry .

56K B  2 M H Z  6809 S Y S T E M S  W IT H  G M X B U G /F L E X /O S -9  S O F T W A R E  S E L E C T A B L E
INCLUDES: CLASSY CHASSIS, 6809 PLUS CPU Board, 56K Byte STATIC RAM, #43 Two Port Serial I/O board w/cables, and...
with #58 single density disk controller (System #59).................................................................................................................$2988.59
with #68 DMA double density disk controller (System #49).............. ........................................................................................| 3?cn nn

T o  s u b s t i t u t e  N o n - V o la t i le  C M O S  B A M  w i t h  b a t t e r y  b a c k - u p .  a d d ................................................................................................................................................................................................*  1 5 0 . 0 0

128K B  2 M h z  6809 D M A  S y s te m s  fo r u s e  w ith  TS C ’s U N IF L E X  or M IC R O W A R E ’s  OS-9 Le ve l 2
INCLUDES: CLASSY CHASSIS, 6809 PLUS CPU Board, #68 DMA Disk Controller. Two 64K Byte STATIC RAM Boards, #43 two 
Port Serial I/O board w/cables, (software not included. UniFLEX™ requires 8 " disk drives)............................................... $3798.39

T o  s u b s t i t u t e  1 2 8 K B  o f  N o n  v o l a t i l e  C M O S  H A M  w / B a t t e r y  B a c k - U p  a d d ............................................................................................................................................................................. $  3 0 0 . 0 0

56 KB  S YS TE M  #29 This system can be used as the basis for a custom system to suit your special needs. It includes: 
CLASSY CHASSIS. 6809 PLUS CPU, 56KB STATIC RAM Board, and #43 TWO PORT SERIAL I/O board w/cables. You can add to
this your choice of Disk Controllers, Memory, I/O, Software, etc.............................................................................................. $2498.29
50 Hz version of above a d d ............................................................................................................................................................*  30.00

The GIMIX CLASSY CHASSIS
6 8 0 0 / 6 8 0 9  SS-50 BUS MAINFRAME

The CLASSY CHASSIS inc ludes:
A HEAVYW EIG HT. A LU M IN U M  C ABIN ET ( 1 8 "  w id e  x  2 1 "  deep  x 7 "  h ig h ) p a in te d  in  a  p u t ly  co lo red , 

d u ra b le  baked  enam e l f in is h . The ca b in e t h o ld s  o u r  6 8 0 0 /6 8 0 9  m o th e r b oa rd . CV F e rro -res on a n t pow e r s u p p ­
ly . a n d  h as  p ro v is io n s  fo r  m o u n tin g  o n e  o r  tw o  5 'A "  F lo pp y  o r  W in c h e s te r d is k  d riv e s . T he  back pane l is  punched  
lo r  15  D "  ly p e  da ta  c o n n e c to rs  ( 2 5  p in )  a nd  h as  p ro v is io n s  lo r  tw o  rem ovab le  co n ne c to r p la tes  th a t a re  a va ilab le  in  
a  v a r ie ty  o f co n n e c to r c o n fig u ra tio n s . C ab ine ts  a re  n o rm a lly  su p p lie d  w ilh  tw o  b la n k  p la tes  u n le ss  o i l ie r  type s  are  
re q u ire d  o r  s p e c if ie d . T he  ca b in e t in c lu d e s  a  fan  a nd  v e n tila t io n  s lo ts  w h ic h  d ire c t c o o lin g  a ir  o v e r the  boards and
p o w e r s u p p ly . T he  f ro n t pane l h as  a  3  p os ition , key lo c k in g , p o w e r s w itc h  th a t p e rm its  the  reset s w itc h  to  be  lo cke d  ___________
o u t . p re v e n tin g  a c c id e n ta l s y s te m  re s e l. a n d  a  th re e  p o s itio n  R E S E T /A B O R T  s w itc h  O ption a l f i l le r  p la te s  a re  
a va ila b le  lo r  s y s te m s  th a t d o  n o t u se  th e  5 'A "  d r iv e  ope n ing s

The 6 8 0 0 / 6 8 0 9  S S - 5 0 / C  MOTHERBOARD includes:
T h is  h ig h ly  v e rs a tile  m o th e rb o a rd  is  e a s ily  re c o n fig u re d  fo r  a  v a r ie ty  o l 6 8 0 0  a n d  6 8 0 9 . S S -5 0  a n d  S S -50C  b u s  c o n fig u ra tio n s .

GOLD PLATED c o n n e c to rs  a re  u se d  Ih ro u g h o u t to  in s u re  lo n g  la s tin g  e le c tr ic a l c o n ta c f a n d  p ro te c tio n  a g a in s t co rros ion .
I t  has fif te e n  5 0  p in  s lo ts . 8  D lP -s w itc h  a d d re ssa b le  3 0  p m  I /O  s lo ts , a n d  a  s p e c ia l 10  p m  s lo t lo r  th e  baud  ra ie  g e n e ra to r b o a rd . The fu l ly  b u ffe re d  1 /0  b lo c k  can be  con 

fig u re d  lo r  4 .  8 . o r  16 d ecoded  a d d re sse s  p e r s lo t, and  is  D lP -s w itc h  a d d re ssa b le  to  any 3 2 . 6 4 , o r  128  b y le  b o u n d a ry  E x te n de d  a d d re s s  d e c o d in g  (S S -50 C ) a llo w s  th e  I/O  
b lo c k  to  be  a d d re s s e d  a n y w h e re  in  th e  1M  by te  a d d re s s  space .

T he  b a u d  ra te  g e n e ra to r b oa rd  p ro v id e s  11 s ta n d a rd  (1 6 X ) b a u d  ra te s , fro m  7 5  to 3 8 .4 K .  in  2  g ro u p s . P ro g ram m in g  lu m p e rs  a llo w  e asy  se le c tio n  o l up  to  f iv e  baud  rates 
T h e  l iv e  baud  ra te  lin e s  on  Ih e  5 0  p m  b u s  a re  e a s ily  d isco n n e c te d  fro m  th e  3 0  p m  b u s  lo r  u se  w ith  S S -5 0C  e x te n de d  a d d re s s in g  o r  a s  u se r d e fin e d  lin e s . A s lo w  I /O  c irc u it ,  fo r 
the 6 8 0 9  CPU. can be  used  to  generate an MRDY signal w heneve r an  1 /0  s lo t is  accessed (T h is  a llow s, fo r exam ple, u s in g  P I0  D isk C ontrollers w ith  a  2M H z. 6 8 0 9  CPU). 

A ll d a ta , a d d re s s , a n d  c o n tro l lin e s  a re  fu lly  te rm in a te d  a n d  se p a ra te d  b y  no ise  re d u c in g  g ro u n d  lin e s  on  th e  b o tlo m  o f th e  board.

T he  .0 9 0 ”  th ic k ,  d o u b le  s id e d  P .C . b oa rd  h a s  a  fu ll g ro u n d  p lane  F araday S h ie ld  on  th e  to p  s id e  to  fu r th e r  re d u c e  noise.
The C V  F e rro -re s o n a n t Pow er S u p p ly  fe a tu re s  a  c u s to m  d e s ig n e d  fo r  G IM IX  to  G IM IX  s p e c s  C o ns ta n t V o ltag e . F e rro -re s o n a n t, la ra d a y  s h ie ld e d , tra n s lo rm e r th a t p rov ides  

b ro w n -o u t and  o ve rv o ltag e  p ro te c tio n  a n d  p e rm its  th e  sys te m  to  o pe ra te  p ro p e rly , e ve n  u n d e r a dv e rse  AC p ow e r in p u t c o n d it io n s  I I  a lso  in c lu d e s  a n  A C line  f i l te r  a n d  A C  res o ­
nant capac ito r, 3  DC filte r capac ito rs , and G IM IX  unique f il le r  assem bly board th a t has a  c lam p ing  te rm ina l b lock fo r easy w ir in g  connectors . The pow er su p p ly  provides +  8 
Volts at 30  A m ps . +  16 Volts at 5  Am ps, and  - 1 6  Volts at 5  Am ps; enough to power a fu lly  loaded system  plus Ihe tw o  5 ’A "  Disk drives, including W inchester types, that can 
be  in s ta lle d  in  th e  ca b in e t. A ll s u p p ly  o u tp u ts  a re  t i l le re d  a n d  in d iv id u a lly  lu s e d  T he  s ta n d a rd  v e rs io n  o p e ra te s  o ve r a n  AC in p u t ra n g e  o l 9 0  to  140  V o lts . 6 0  H z E xp o rt v e r ­
s io n s  a re  a v a ila b le  fo r  in p u ts  o f 9 5  to  130  o r  1 9 0  lo  2 6 0  v o lts . 5 0  Hz.

CABINET, M OTHERBOARD, and POW ER SUPPLY assembled, burned in, and te s te d ............................... $1198.19
50 Hz Export versions (specify voltage) A d d .................................................................................................................................s 3000

Please see page  7  fo r  in fo rm a tio n  on  o p tio n a l f ro n t p a n e l f i l le r  p la tes , d is k  re g u la to r b o a rd s , b a c k  pane l co n ne c to r p la tes , a n d  b a c k  p a n e l ca b le  se ts .

N0IE: One 10 we»ht restrictions GiMix uaiNtRSMtS With b drives instance a *  GIMIX 8  DISK CABINETS dives installed canixx De Shipped na UPS s i  ire  cus io ros W W  «e will ship these s y w ns
seoa'alely or viaair itrsghl (tMERY( co'iec: with l ie  drives installed Please specrty me desited shipnng meliwd when orcer.ru Regardfcss or Ihe shipping mahod chosen, all systems are assemDled and tested as complete units Delore shipping

T O  O R D E R  BY M AIL; S E N D  C H E C K  O R  M O N E Y  O R D E R  O R  USE Y O U R  V IS A  O R  M A STE R  C H A R G E . P lease  a llow  3  w ee k s  for personal c h ec k s  to  c lear. U.S. orders ad d  $5  
handlinq if o rder is  under $200.00. Foreign orders add $ 10  handling i f  order is under $200.00. Foreign orders over $200.00  w ill b e  shipped v ia  Em ery A ir Freight C O LLECT, and  
w e w ill charqe  n o  handling. A ll orders m ust be  prepaid  in U.S. lunds. P lease  note that foreign checks have been tak ing  about 8  w eeks o r co llection  so w e  would adv.se wir­
ing m oney, or checks draw n on a bank  account in the  U.S. O u r bank is the  C ontin en tal Illinois N a tio n a l Bank o f  C hicago, 231 S. LaSalle  S treet, Chicago, IL  60693, account 
#73-32033. V is a  o r M a s te r C harge  a ls o  accepted.
Be sure to add S30.00 lor each 50Hz power supply where needed

GIMIX Inc. reserves the right to change pricing and product specifications at any time without further notice — GIMIX* and GHOST" are registered trademarks ot GIMIX Inc. © 1982  GIMIX Inc.

GIMIX Inc. -  1337 W EST 37th P LA C E  • CHICAGO, ILLINOIS 60609 • (312) 927-5510 • TWX 910-221-4055
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GIMIX 6809 CPU BOARD for the SS-50 BUS
T he  G IM IX  6809 PLU S CPU is  an  e x tre m e ly  v e rs a tile  b o a rd  th a t  o f fe rs  th e  u se r a  g re a t m a n y  fe a tu re s  
a n d  o p t io n s  w h ic h  m a ke  it an id e a l c h o ic e  fo r  a  v a r ie ty  o f  s y s te m s  and  a p p lic a t io n s .

Any one ol 3  memory management techniques can be used:
Slraighl Bank Selecl
G IMIX Enhanced DAT w/software write protect (optional)
SWTPC compatible DAT (required tor SBUG-E) (optional)

Soltware write protect in 4K blocks, ol Ihe enlire address space (when GIMIX 
enhanced DAT is installed)
Jumper selectable processor clock speeds (1 , 1.5. 2  MHz.)
Separate butlers lor Ihe 6809  and Ihe on card devices

4 PROM/ROM/RAM sockets lor monitors and user software (up to 32K)
PROM/ROM/RAM sockets individually lumper selectable lor single or multiple supply voltage 
and I .  2. 4  or 8K byte devices (Some FPLAs do not support 8K devices) 
l  K byles ol scratchpad RAM
6840 programmable timer with provisions lor external clock.
gale and output connections
Time ol Oay Clock (58167) w/Battery backup
9 51 1A or 9512  Arilhmetic Processor w /Jum per selectable 2 . 3 . or MHz clock speeds 
(optional)
FPLA address decoding lor the 8  on card devices 4 PROM/ROM/RAM sockets. 58167.
9511 A /9 51 2, 6840, 1K scratchpad RAM
Soltware switching ol address configurations lor Ihe 8  on card devices (allows software swit­
ching between on board PROM/ROM/RAM resident system monitors)
All FPLA decoded devices can Be individually enabled/disabled
FPLA decoded devices are available lor DMA access
Extended addressing tor the FPLA decoded devices (can be disabled)
Soltware switcnmg between on and oil board system monitors using extended addressing
Jumper selectable interrupts lor Ihe 6840. 58167, and 9 51 1 A /95 I2
NMI input can be tumpered to Ihe bus or lo an external connector
BA &  BS lumper selectable lor independent or galed operation
User delined latch output
Gold MOLEX connectors lor trouble Iree contacl
SS-50 and SS-50C compalible
Full DMA compabililies (works wilh any ol Ihe 6809  OMA methods)
Full Slow memory capabilities 
Fully assembled, tested and burned in

$224.03

NOTE: GIMIX 6809 CPU BOARDS do no! include a oaud rate generator In systems mat require a baud rate generaw. it must be prodded e>se*here The GIMIX 6800/6809 mainlrame incluoes a bauc rate generator on ihe mother board

2 M H z  68 0 9  P L U S  CPU # 0 5 ................................................................................................................................................................$ 5 7 8 . 0 5

The GIMIX 6809 PLUS CPU board has a varietv of other options that may be ordered at the time of purchase or added later, it is fully socketed to allow adding the follow­
ing options a t any time.

GIMIX ENHANCED Dynamic Address Translation.......... $ 3 5 . 0 0  SWTPc Compatible DAT (required for SBUG-E) $ 1 5 . 0 0
1K CMOS Scratchpad RAM (1 .5  MHz) Substitution.................................................................................................................................................... $  8 . 0 0

ARITHMETIC PROCESSORS
9511A (32 bit math w/transcendentals) 4  M H z ............... $ 3 1 2 . 0 0  9512 (64 bit math only) 3  M H z...........  $ 2 6 5 . 0 0

G IM IX  6 8 0 0  CPU BOARD
—  6800 MPU —  D lP -sw itch EPROM address ing ,
—  4K  EPROM (2708 ) com patib le w ith  m ost s tandard 6 g 4Q $ 2 8 8 . 0 6
- 1 2 8  byte RAM 6800  m onitors. Baud Rate

— 6840 Program mable tim er Option Add . .  $  3 0 . 0 0
(optional)

T H E  UNIQUE G IM IX  80  x  24  VIDEO BOARD
Upper and Lower Case w ith  Descenders •  Hardware Scrolling 

Contiguous 8 x 1 0  Character Cells •  X-Y Addressable Hardware Cursor
I T  I S  T H E  O N L Y  V I D E O  B O A R D  T H A T  G I V E S  Y O U :  A user programmable RAM character generator Cuslom 

characler sets, up lo 128 characters each, can be stored and loaded inlo the board under soltware control, Irom disk, tape, etc. 

The ability to choose, under soltware control, 256 displayable characlers Irom 384 available in Ihe 3  on board (2  EPROM and 1 RAM) 
characler generators.

The ability to divide Ihe 256 displayable characlers into 8  groups, according to both ASCII Code and bil 8. lets your program deler 
mine how each group is displayed. (Which character generator to use. and whether it will be normal or inverse video, lull or reduced 

intensity or a combination ol Ihese.)

GHOSTability: lo place multiple boards al Ihe same address and access them individually wimout affecting the display ol Ihe other boards.

The ability to conlrol all Ihese lealures. on the lly, Ihrough soflware.

*  Fully decoded, occupies only 2Kot address space. *  Fully socketed — Gold bus connectors. *  Assembled, Burned In. and Tested at 2M H2 .

Deluxe Version w ith  RAM C haracte r G e ne ra to r. .  . $ 4 5 8 . 7 6  W ithou t RAM Character G e n e ra to r. . . $ 3 9 8 . 7 4
*  50 Hz Versions A va ilab le  ★

Versions of GMXBUG-90/FLEX and OS-9 that use the GIMIX 80 x 24 VIDEO BOARD in place of a serial 
terminal are available. These versions require a user supplied video monitor and parallel ASCII 
keyboard. Contact GIMIX for more information. cimix
Also Available: For Use with Master Antenna Systems,
Our 64 or 32 x 16 Fully Interlaced, Uppercase Only, Video Board $198.71

1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312) 927-5510 • TWX 910-221-4055
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2M Hz 64K BYTE STATIC RAM
for 6800 and 6809 systems using the

Also ava ilab le...
5 6 K .................................................................... $578.57
4 8 K .................................................................... $518.47
3 2 K .................................................................... $398.37
2 4 K .................................................................... $348.27

All versions have gold Bus connectors and are fully socketed, assembled, burned in, and tested 
Versions with less than 64K can be expanded at any time by adding additional RAM chips.

FEATURES:
*  ADDRESSABLE in two 32K sections with separate regular and extended address decoding for each section. Each section can be addressed to any 32K 

boundary in the address range (1 M Byte with extended addressing). Each 32K section is divided into four 8K blocks that can be individually enabled or 
disabled. Disabled sections do not occupy address space.

*  FULLY STATIC MEMORY does not require complicated refresh timing or clocks for data retention. Compatible with any ot the 6800/6809 DMA techniques.
*  GUARANTEED 2Mhz. OPERATION uses high speed (200 ns.) memory with no wait states or clock stretching required.
*  LOW POWER NMOS RAM requires less than 3/4 AMP (750 ma) typical at 8V. for a fully populated 64K board.

Also available...
NON-VOLATILE 64K BYTE CMOS STATIC RAM BOARDS with BATTERY BACK-UP
With a l l  the  ve rsa t i l i t y  o f  the above  b o a r d s . . .  PLUS!^
*  N O N -V O LA T ILE  M E M O R Y  w ith  b u i l t  in  b a tte ry  b a c k -u p . R e ta in s  d a ta  e v e n  w ith  s y s te m  p o w e r 

re m o v e d . W ith  th e  B a tte ry  fu l ly  c h a rg e d , d a ta  re m a in s  in ta c t  fo r  a  m in im u m  o f  21  d a y s .
*  U LT R A -LO W  POW ER C M O S  R A M  re q u ire s  less  th a n  1 / 4  A M P  (2 5 0  m a .)  ty p ic a l a t  8 V  fo r  a 

fu l ly  p o p u la te d  6 4 K  b oa rd .
*  LOW  B U S  VO LTAG E DETECTION in h ib its  m e m o ry  a c c e s s  d u r in g  p o w e r u p  a nd  p o w e r d o w n  

to  p re v e n t fa ls e  w r ite s  to  th e  m e m o ry .
*  W R IT E  PROTECT S W IT C H  p e rm its  th e  e n t ire  b o a rd  to  be  w r i te  p ro te c te d  to r  P R O M /R O M  

e m u la tio n  a n d  s o ftw a re  d e b u g g in g .

64K ..  $798.64 -  56K ..  $728.56 -  32K ..  $518.36 ___

All above RAM Boards are guaranteed for 2MHz operation.
1 6  S O C K E T  E P R O M / R O M / R A M  B O A R D
WITH EXTENDED ADDRESS DECODING
For Use With: Existing SS50 Systems and SS50C Extended Address Systems 
FEATURES: Up to 128K on a single board (using 8K devices)
Can be used with 2, 4, and 8K 24 pin, 2716/2516 pinout, single supply voltage EPROMs and most pin- 
compatible ROMs and static RAMS.

• Device sizes and types can be mixed on the same board
•  2 separate 8 socket sections 

DlP-switch selection of base address for each section
Individual address decoders for each section, including extended address decoding 
Bi-polar PROMs for address decoding allow mixing of device sizes within a section 
Separate slow memory generation for each section. (6809 only)

• Each socket is jumper programmable for device size and type (2, 4 or 8K PR0M/R0M/RAM)
• Fully Buffered •  Fully Socketed • Gold Bus Connectors

ASSEMBLED, BURNED-IN, AND TESTED.............................................................................................................................................. O ^ O O . O Z

8KPR0M BOARD.................................................................................................. $98.34
•  Holds eight 2708 or 2708-compatible ROMS. • Gold Bus Connectors
•  DlP-switch addressable to any 8K boundary.

HIGH RESOLUTION BIT MAP GRAPHICS BOARD SET
FEATURES: -  512 x 512 Dot resolution — A board set consisting of the Graphics Controller Board and the Screen Memory Board (32K of 
memory) — Does not tie-up the processor or system bus for screen refresh — Occupies 8K of address space plus 8 bytes for control ports 
— Separate DlP-switch selection for screen memory and control port addressing — GHOSTability allows multiple boards to be placed at the same ad­
dress and be enabled/disabled under software control -  Extended address decoding for SS50C extended address lines

ASSEMBLED BURNED IN AND TESTED......................................................................................$ 9 9 6 . 7 7
NOTE: This Graphic Board Set requires a high resolution video monitor such as the M0R0T0LA M4408 with a 30KHz horizontal scan rate. 

GIITIIXnC 1337 WEST 3?th PLACE * CHICAG0- ILLINOIS 60609 • (312) 927-5510 • TWX 910-221-4055

BOARD $638.67
SS-50/SS-50C bus
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G IM IX  DMA DOUBLE DENSITY  
DISK CONTROLLER #68
The GIMIX DMA (Direct Memory Access) DISK CON­
TROLLER has the capabilities needed to realize the full 
potential of todays sophisticated multi-user/multi-tasking 
operating systems such as OS-9™ and UniFLEX .
HIGH SPEED using bi-polar logic DMA circu itry  for 
guaranteed operation at 2MHz. DMA transfers take 
place at fu ll bus speed using 6809 cycle steal DMA. 
Once the required parameters are passed to the con­
tro lle r and DMA transfer is in itia ted the processor is 
free for other tasks. Interrupts can be generated to 
indicate the completion o f the transfer.

SINGLE AND DOUBLE DENSITY data storage on any combination o f 5 Vi ”  and 8 "  floppy d isk drives; single and double headed, 
s ingle and double track density, up to  4 drives total.
LOW ERROR RATES are insured by a data recovery c ircu it (data separator) and adjustable w rite precompensation c ircu itry  for 
drives tha t require precomp. Separate precomp adjustments are provided for 5'/«”  and 8"  drives.
ADDRESSABLE to any 8 byte boundary in the address space (1 M byte when extended address decoding is used). The board 
occupies only 8 bytes o f address space.
EXTENDED ADDRESSING control using the SS-50C extended address lines. Control of the extended address lines a llow s the 
board to perform DMA transfers to and from any address in the 1 M byte address space.
FULLY BUFFERED w ith separate 5 ’A "  and 8”  output buffers and schm idt trigger input buffers fo r the d isk drive signals.

The DMA controller leaves the processor free to perform other tasks once the transfer is initiated, unlike programmed I/O disk controllers which require 
full time use of the processor during data transfers to and from disk.

This is extremely important in a multi-user/multi-tasking environment as the processor can perform other tasks such as console I/O while a disk transfer 
is in progress.

#68  fu l ly  a sse m b le d , bu rn e d  in, and te s te d ............................................................................................... $588.68

GIM IX  DOUBLE DENSITY PIO DISK CONTROLLER #28
T h e  G IM IX  D O U B L E  D E N S IT Y  P IO  (P R O G R A M M E D  I/O ) D IS K  C O N T R O L L E R  is  a  v e rs a t ile  f lo p p y  d is k  
in te r fa c e  fo r  u s e  in  6 80 9  s y s te m s  o n  th e  SS -50 o r  S S -5 0 C  b u s . The b o a rd  p h y s ic a l ly  o c c u p ie s  o n e  s lo t  
o f  th e  3 0  p in  I/O  b u s .

• Double the unformatted storage capacity of single density controllers
• Single and double density operation
• Phase lock data recovery circuit (data separator)
• Adjustable write precompensation (precomp)
• Controls up to four 5 Vi" drives
• Controls single and double headed drives
• Designed to meet the data hold-time requirements of the Western Digital 1797 floppy disk 

controller I.e.
T h e  G IM IX  D O U BLE  D E N S IT Y  PIO D IS K  CONTROLLER is  id ea l fo r  s y s te m s  th a t  re q u ire  g re a te r  d a ta  s to ra g e  th a n  th a t  p ro v id e d  
b y  s in g le  d e n s ity  c o n tro lle rs ,  w ith o u t  in c re a s in g  th e  n u m b e r  o r  ty p e  o f d r iv e s . In  m o s t ca se s  e x is t in g  6 8 0 9  s y s te m s  ca n  be 
u p g ra d e d  b y  a d d in g  o n ly  th e  c o n tro lle r  a n d  th e  a p p ro p r ia te  o p e ra tin g  s y s te m  s o ftw a re .

#28 fully assembled, burned in and tested........................................$298 .28

GIM IX  5 / 8  DISK CONTROLLER BOARD #58
The G IM IX  5 /8  D IS K  C O N T R O L L E R  is  a  v e rs a t ile  f lo p p y  d is k  in te r fa c e  fo r  u s e  w ith  b o th  6 80 0  a n d  
6809  s y s te m s  o n  th e  S S -50  o r  S S -5 0 C  b u s . The b o a rd  p h y s ic a l ly  o c c u p ie s  o n e  s lo t  o f  th e  3 0 p in  I/O  b u s .

• Hardware and software compatible with existing disk controllers (SWTPc DC-1, DC-2 and DC-3)
• Controls up to four 5Vi”  drives in 6800 systems
• Controls any mix of 5Vi" and 8” drives, up to four drives total, in 6809 systems
• Provides for double headed drives
• Synchronous data separator for data reliability
• Designed to meet the data hold-time requirements of the 1771 floppy disk controller I.C.
The GIM IX 5 / 8  DISK CONTROLLER is idea l fo r a  va rie ty  o f app lica tions in c lud in g  th e  rep lacem ent o f con tro lle rs  in  e x is ting  sys tem s. As a  
replacem ent it can provide th e  added advantages o f a  data  separator, doub le  headed d riv e  capability , and  in 6 8 0 9  sys te m s th e  ab ility  to 
use 8 "  d rives . Double headed d rives  and  8 ”  operation m ay requ ire  appropria te  opera ting  system  softw are.

#58 fully assembled, burned in, and tested..........................................$ 2 2 6 .5 8

ALSO As above, bu t fo r  5 1/4 ”  d rive s  o n ly ................................................... $ 1 9 8 .4 8
AVAILA B LE : A s above, b u t w ith o u t 1 77 1 , te s te d , not bu rn ed  i n ..................... S 158 .38

NOTE: When ordering disk controllers please specify the make and model o f the drives being used.

5 » /« ”  DRIVES IN STALLED  IN  G IM IX  SYSTEM S w i th  a l l  n e c e s s a ry  c a b le s
SINGLE DENSITY DOUBLE DENSITY

40 tra c k  (48TPI) s in g le  s ide d  
40  t r a c k  (48TPI) d o u b le  s ide d  
80  t r a c k  (96TPI) s in g le  s ide d  
80  tra c k  (96TPI) d o u b le  s ide d

F o rm a tte d U n fo rm a tte d F o rm a tte d U n fo rm a tte d
2 fo r  $700.00 
2 fo r  900.00 
2 fo r  900.00 
2 fo r  1300.00

199,680
399,360
404,480
808.960

250.000
500.000
500.000 

1,000,000

341,424
718.848
728,064

1,456,128

500,000
1,000,000
1,000,000
2,000.000
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SOFTWARE AVAILABLE FOR GIMIX DISK SYSTEM S
GIMIX VERSIONS OFTSC’s 6809 FLEX operating systems are available for all three GIMIX disk controllers. They fully support all the 

features o f each controller and are software compatible with other versions o f FLEX. GIMIX FLEX includes a disk FORMAT program 
that allows the user to pick the number of tracks to format, single or double sided disks, and where appropriate single or double 
density. It also supports both single (48 TPI) and double (96 TPI) track 5V«" drives and allows 80 track (96 TPI) drives to  read, write, and 
format 40 track (48 TPI) disks. FLEX is single user and limited to 56KB systems.
Specify controller and type of drive: 8"; or 51/ i ”  40 or 80 tra c k ..................................     ■ ■■■■■; . ' ' ' '
NOTE: FLEX requires a  system monitor (e.g. GMXBUG or S-BUG E). When used with a SW TP CPU and S-BUG E and the GIMIX  #68 DMA 
CONTROLLER, the G IM IX  BOOTSTRAP PROM is also required.
GMXBUG 09 includes advanced debugging capabilities as well as utility and memory manipulation routines. The standard terminal 
based version can be upgraded to video based for use with the GIMIX 80 x 24 Video board by changing the bootstrap PROM to the 
Video/bootstrap Prom. It can be used with either GIMIX DAT or SWTP DAT, but they are not required.
Price includes PROMs, Manual, and Source listing (Specify DAT)...........................................................................................................
Video/bootstrap or Bootstrap PROM only (included w/GMXBUG)................................................. ......... ■■ ■■ ■ ■■ ■ • • • ■ • • j " r j r
GIMIX' versions of MICROWARE’s OS-9 Level 1 are available for all GIMIX disk controllers. OS-9 includes PROMS and Disk. 
Microware's OS-9 Debugger is also included. Level 1 is multi-user, but limits user to 56KB Specify controller and type of drive 8"; or 
5 'A "40  or 80 track............................................................................................................................................................................................
★  S Y S T E M  S P E C I A L  ★  G IM IX  o f fe r s  y o u  G M X B U G /F L E X /O S -9  s e le c ta b le  u n d e r  s o f tw a re

c o n t r o l.  S e e  S y s te m  p r ic e s  e ls e w h e re  in  t h is  b ro c h u re .
UNIFLEX is available for GIMIX Systems using the GIMIX 6809 CPU board and the #68 DMA Controller w ith 8 " drives. It re­
quires a m inimum o f 128KB o f RAM. A signed license agreement w ith TSC is required before shipping. The SWTP DAT parts 
must be insta lled on the GIMIX CPU. . . n nn
UNIFLEX..........................................................$550.00 GIMIX boot PROM fo r UNIFLEX............................................................$50.00
MICROWARE’s OS-9 Level 2 requires a m inim um o f 128KB o f RAM. The GIMIX DAT parts must be installed on the  GIMIX CPU. 
GIMIX versions o f Level 2 a lso include the Debugger (To be available soon}........................................................................................ $495.00

A WIDE VARIETY OF LANGUAGES AND OTHER SOFTWARE IS AVAILABLE FOR THESE 6809 DISK OPERATING SYSTEMS
FOR MICROWARE'S OS-9 LEVEL 1 & 2: .  . .
Macro Text Editor........................................ $125.00 CISC0B0L.................................  $895.00 0S-9 PASCAL *400.00
OS-9 Assembler .....................................  125.00 Forms 2 Option................................  200.00 OS-9 C Compiler (Available Soon) 400.00
BASIC09 ...................................................  195.00
FOR T S C ’ s  FLEX
6809 Native-Code Pascal Compiler............... $200.00 Sort/Merge $ 75.00 Standard Basic Precompiler S 50.00
nas:c ............................................. 75.00 6809 Debug Package..................................  75.00 Extended Basic Precompiler .50.00
Extended Basic ......................  100.00 6809 Diagnostics Package................................ 75.00 6809 FLEX Utilities....................................... 75.00
Text Processing System...................................75.00 6809 Assembler ...................................... 50.00 68000 Cross Assembler 250.00
Text Editing System........................................ 50.00
FOR UNIFLEX 1 Year Maintenace Included on all Uniflex Prices.
UniFLEX Operating System (6809)................. $550.00 UniFLEX Sort/Merge................................ $150.00 Fortran 77 (requires relocating assembler) $350.00
llniFl EX Basic 200.00 UniFLEX Pascal....................................  300.00 6809 Relocating Assembler & Linking Loader 175.00
UniFLEX Basic Precompiler........................... 150.00 UniFLEX 68000 Cross Assembler...................... 300.00 Fortran & Relocating Assembler (pkg. deal). 450.00
UniFLEX Text Processor.................................150.00 Enhanced Printer Spooler....................... 150.00
C Compiler (Requires relocating assembler, available soon).................................... 400.00 C Compiler & Relocating Assembler ............ 500.00
The above software is from MICROWARE and TSC. Numerous offerings of languages (e.g. C, PASCAL, FORTH), utilities (e.g. spelling 
dictionaries, cross assemblers, disassemblers) and application packages (e.g. word processing, data base management, accounting), 
are available from many other software houses.

8”  D IS K  C A B IN E T  a n d  P O W E R  S U P P LY . The cabinet features the same quality, 
styling, and finish as the GIMIX MAINFRAME and mounts two standard size 8” floppy 
and/or winchester disk drives. It w ill also hold 4 thinline 8” floppys or a combination of 2
thinline floppys and an 8" winchester. - S*

To provide an easy means o f controlling the power to an entire system from one switch, 
three accessory outlets, one for the computer and two for peripherals (terminals, printer, 
e tc) are provided. The back panel mounted power switch selects either OFF, ON, or the 
AUTO mode. In the AUTO mode, the power supply and two of the accessory outlets are 
controlled by the computer (or other device), connected to  the third accessory outlet.
When the computer is turned on or off, the cabinet senses the presence or absence of . „
current flow to the computer and turns itself and the other accessory outlets on or off. Circuitry is also provided to turn AC drive motors 
ON and OFF under computer control. A built in fan with a washable air filter provides cooling for the power supply and drives. The back 
panel is punched for 4 connectors (two 50 and two 20 pin) for connections between the cabinet and the computer.

The power supply uses a constant voltage Ferro-resonant transformer for reliability and protection against brownouts and power line 
noise. It provides + 5  Volts at 6 Amps, +24 Volts at 6 Amps, and - 5  Volts at 750 Ma. continuously; with ample surge capacity for 
drives that require higher starting currents. The supply has two separate 24 V. outputs that can be sequenced to delay starting of the 
second drive until the first is up to speed.

All units are fully assembled, burned in, and tested.
8”  DUAL DRIVE DISK SYSTEM: includes two double sided 8" disk drives, cabinet, power supply, and all necessary cables to connect to
a GIMIX MAINFRAME or controller (see shipping notes on page 8 ) ................. ........................ .. ............. ..: .......... .. ........... • ■ • ; * 26®8~5
8” DISK CABINET ONLY: includes power supply and AC & DC power cables Note: Because different drive models require different AC 
& DC connectors, be sure to specify the quantity and model number of the drives being used when ordering..................................$ 3 0  oo

DRIVE CABLPE:rtfor°8"6floppy drives includes connectors for the disk drives and a back panel connector for the 8" disk cabinet.^ ^  
with 2 drive connectors................................................................................................................................................................................. 84

MAINFRAME CABLE for use with the above cable; to connect the disk cabinet to GIMIX MAINFRAMES and disk controllers . . .  $45.81 
8”  FILLER PLATE used when only one drive is insta lled.......................................................................................................................... ...

GIMIX-' and GHOST1 are regsered trademarks o< GIMIX lie. © 1S82 GIMIX Inc FLEX and UNIFLEX Ire trademarks ot Technical Systems Consultants 0S9 is a trademark « Moware Systems Coo ln=
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GIMIX 2MHz INPUT/OUTPUT BOARDS
SERIAL INTERFACE BOARDS A l l  G IM IX  seria l in te r fa ce  ca rd s  use the  ve rsa t i le  68B50 p ro g ra m m a b le  ACIA  

th a t  p rov ides  so f tw a re  co n tro l  over: n u m b e r  o f  da ta  b its , pari ty , s top  b its , and  in te rrup ts ;  p lus  a fu l l  set o f  error 
and  s ta tu s  f lags . They all fe a tu re  RS-232 c o m p a t ib le  in p u t /o u tp u t  w i th  RTS, CTS, and  DCD h a n d sh a ke  s igna ls . 

The G IM IX  S IN G LE  PORT ser ia l  in te r face  a lso  has 20 Ma. cu rren t loop  o u tp u t  fo r  use w i th  G IMIX  RELAY DRIVER 

BOARDS, te le typ e s ,  etc.

A l l  se r ia l  b o a rd s  have g o ld  p la ted, header type c o n n e c to rs  fo r  c o r ro s io n  res is tance  and  re l iab le  ope ra t ion .

PARALLEL INTERFACE BOARDS A ll  G IM IX  pa ra l le l  boards  use the  6821 PIA fo r  c o m p a t ib i l i t y  and  ve rsa t i l i ty .  
Each 6821 p rov ides  tw o  8 b i t  p o r ts  w i th  a va r ie ty  o f  handshake  and  in te r rup t g e n e ra t io n  modes.

O ptiona l cab le  se ts  are ava ilab le  to provide 25 pin “ D”  type data connecto rs for back-panel mounting.

TWO PORT PARALLEL INTERFACE CARD
(For the 30 pin b u s ) :.................  $ 8 8 .4 2

EACH PORT H A S :
^  E ig h t d a ta  I /O  l in e s  -  

fu l ly  b u f fe re d , w ith  
S c h m id l- t r ig g e r  in p u ts  
fo r  h ig h  n o is e  im m u n ity  

^  D lP -s w itc h  s e le c tio n , of 
e ith e r  in p u t  o r  o u tp u t 

s  I t s  o w n  b u ffe re d  in p u t 
h a n d s h a k in g  line

^  I ts  o w n  b u ffe re d  o u tp u t h a n d s h a k in g  l in e  th a t is  s tra p p a b le  fo r  in p u t.
^  D IP -s w itc h e s  fo r  c o n n e c t in g  to  th e  in te r ru p t R e q u e s t o r  th e  N o n -M a s k a b le  

In e r ru p t  l in e s .
s  I t s  o w n  p ro fe s s io n a l-q u a lity  g o ld -p la te d  h e a d e r c o n n e c to r  

G old  B u s  C o n n e c to rs
I ts  o w n  D IP -s o c k e t fo r  c o n n e c t in g  to  b o a rd s  th a t n e e d  a n  e x te rn a l 8 - b i t  o r  
o u tp u t p o r t  s u c h  a s  th e  G IM IX  O p to  b o a rd .
O n -c a rd  re g u la to rs  fo r  +  5  a n d  -  1 2  v o lts  p ro v id e  p o w e r  a t  th e  c o n n e c to rs  fo r 
k e y b o a rd s , ta p e  re a d e rs , e tc

SINGLE PORT SERIAL INTERFACE
( F o r  the 30 p i n  I / O  b u s ) .................  $ 8 8 .4 1

D IP -s w itc h e s  p ro v id e  fu l l  c o n tro l o v e r I / O  a n d  h a n d s h a k in g  c o n fig u ra tio n  —  
e a s ily  a c c e s s ib le ,  n o  s o ld e r in g  n e c e s s a ry  fo r :

•  R S -2 3 2  o r  C u rre n t L o o p  se le c t
•  O ne  o t f iv e  b a u d  ra le s  o r  an  e x te rn a l c lo c k  
"  O p t io n a l c o n n e c t io n  to  th e  In te r ru p t  R e q u e s t line
•  O v e rr id e  o f th e  DCD a n d  C TS  m o d e m  c o n tro l s ig n a ls

O n -c a rd  r e g u la to rs  fo r  + 5 .  +  1 2 . a n d  —  1 2  v o lts  p ro v id e  
p o w e r  a t  th e  c o n n e c to r  fo r  m o d e m s , c a s s e tte  in te r fa c e s , e tc .

R S -2 3 2  a n d  c u r re n t  lo o p  d r iv e rs  a n d  re c e iv e rs  ke e p  o u tp u t f ro m  th e  G IM IX  S e ria l 
In te r fa c e  p o w e r fu l a n d  c le a n .

O TH ER  FE A T U R E S  IN C LU D E :
•  M o d e m  C o n tro l S ig n a ls  —  h a s  d a ta  c a r r ie r  d e te c t a n d  c le a r  to  s e n d  in p u ts .
■ C a s s e tte  In te r la c e  C o n tro l —  h a s  a  d io d e -p ro te c te d  e x te rn a l c lo c k  in p u t  a n d  a

s e p a ra te  c lo c k  o u tp u t .  *  S e c o n d a ry  R S -2 3 2  in p u t a n d  o u tp u t c h a n n e ls
•  C u rre n t loop in pu t and  o u tp u t *  Reader Control o u tp u t *  Request to  send  o utput

2  PORT SERIAL INTERFACE (F o r  th e  30 p in  I / O  b u s ) .........  $ 1 2 8 .4 3
Solderless jum pers provide easy selection and changing o f options.

FE A T U R E S :
•  2  s e p a ra te  R S -2 3 2  p o rts  (w i th  h a n d s h a k e ) on  a  s in g le  board
•  J u m p e r  p ro g ra m m a b le  c o n n e c to r  p in o u ts  fo r  e a s ie r c o n n e c t io n  to  e x te rn a l d e v ic e s . (C o n n e c to r  ca n  be 

p ro g ra m m e d  as DCE o r DTE)
•  P ro v id e s  d ire c t  p lu g - in  o f s ta n d a rd  R S -2 3 2  c o n n e c to rs  w h e n  u se d  w ith  o p t io n a l G IM IX  c a b le  s e ts .
•  In d iv id u a l b a u d  ra te  a n d  in te r r u p t  s e le c t ju m p e rs  fo r  e a c h  p o rt.
•  S e le c ta b le  fo r  u se  w ith  4. 8 .  o r  16 a d d re s s e s  p e r s lo t.

V.

8 PORT SERIAL BOARD
(For the 50 pin bus).................  $ 3 1 8 .4 6

The G IM IX  8 PORT SERIAL INTERFACE has 3 header 
ty p e  c o n n e c to rs  fo r  externa l connec t ions .  The  cen te r  
c o n n e c to r  p rov ides  T ransm it  Data, Receive Data, and 
s ig n a l  g ro u n d  fo r  a ll 8 ports . The o u te r  2 co n n e c to rs  
e a c h  p rov ide  TX, RX, and  s ignal g round  as w e l l  as the  3 
h a n d s h a k e  l ines  RTS, DCD, and CTS fo r  4 ports.

8 PORT PARALLEL INTERFACE BOARD
(For the 50 pin bus).................  $ 1 9 8 .4 5

F E A T U R E S :
•  8  s e p a ra te  R S -2 3 2  p o r ts  ( w ith  h a n d s h a k e ) on  a  s in g le  5 0  p in  b oa rd
•  E x te n d e d  a d d re s s  d e c o d in g  fo r  th e  S S 5 0 C  bus
•  O c c u p ie s  o n ly  1 6  b y te s  o f a d d re s s  space
•  D lP -s w itc h  a d d re s s a b le  to  a n y  16  b y te  b ou n d a ry
•  in d iv id u a l D lP -s w itc h  s e le c ta b le  b a u d  ra te s  a n d  in te r ru p ts  fo r  e ac h  p o rt
•  On b o a rd  b u a d  ra te  g e n e ra to r  fo r  b a u d  ra te s  fro m  7 5  to  3 8 .4 K  b a u d

E ig h t 8  b it  p a ra lle l p o r ts  on  a  s in g le  b oa rd  
F o u r 6 8 2 1  P IAs
3  p o r ts  b u ffe re d  fo r  o u tp u t
5  p o r ts  b i-d ire c t io n a l (n o t b u f fe re d )
B u ilt  in  in te r ru p t  g e n e ra to r  o u tp u ts  1 s e c o n d  o r  1 
m in u te  in te r ru p ts
O c c u p ie s  16  b y te s  o f a d d re s s  space  
D lP -s w itc h  a d d re s s a b le  to  a n y  16  b y te  b o u n d a ry

CABLE SETS FOR ALL ABOVE BOARDS. . .  . ea. $ 2 2 .9 5
Cable sets include: Ribbon cable w ith  a matching connector for the 
I/O board, a 25 pin "D ”  type data connector for back panel mounting, 
and mounting hardware.

(Please specify which board when ordering cable sets)

GIMIX UNIVERSAL SYNCHRONOUS & ASYNCHRONOUS SERIAL I /O  BOARDS. This 30 pin board is available in three
versions: with a 68B50 ACIA, a 68B52 SSDA (Synchronous Serial Data Adapter) or a 68B54 ADLC (Advanced Data-Link Controller). Control logic is provided lor loop 
mode operation ol Ihe 68B54 ADLC. All three lealure jumper selectable RS-232C or RS-423 (single-ended), or RS-422 (Differential) line drivers and receivers lor Ihe 
Receive data, transmit data, external clock, and handshake signals. External connections can be made through 
the 26 pin header at the top of the board or. when used with an optinal GIMIX cable set. a 25 pin "  D" type data 
connector. The jumper programmable I/O connector pinouts can be arranged to suit a variety ol interface 
configurations
w ith  68B 50  ACIA ($ 2 4 4 .5 0 ) w ith  68B52 SSDA ($25 4 .52) w ith  68B 54 ADLC (S268.54)

inc.E i m i x
1337 WEST 37th PLACE 
CHICAGO. ILLINOIS 60609 
(312) 927-5510 • TWX 910-221-4055
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r

Control 31 Separate 
AC Circuits (20  amps max. ea.)

RELAY
DRIVER BOARDS 
FOR A.C.
POWER CONTROL
4 Boards (124 relays) can be con­
nected to one 20 ma. current loop. Each 
board controls 31 G.E. RR8 relays.
Use multiple serial ports for additional groups of 
124 relays.
SIMPLE TO CONNECT Only two pairs  o f w ires coming from 
Boards, these wires may be the standard telephone type. 
REMOTELY LOCATABLE. Relay Driver Boards can be conve­
niently located fo r A.C. power d is tribu tion  — away from the 
computer and other Relay Driver Boards. The board operates 
in either the active or the report mode, as specified by the 
computer. In the active mode, the board interprets the 8-bit 
data received as a command to  turn on or o ff a particular 
relay. Follow ing abrief interval to a llow  the selected realy to 
operate, the board senses that relay’s status (on or off). If the 
status is other than expected, the  com puter takes 
appropriate action, as determined by the program. A com­
mand received in the report mode has the same results, ex­
cept for relay activation. This allows the mode to  check relay 
status at any time.

RELAY DRIVER BOARD ACCESSORIES
MOUNTING BRACKET ★ custom designed to hold a Relay 
Driver Board and 31 relays. The bracket (26" x 8 '/*"  x 4” ) and 
transformer w ill fit in a standard electrical cabinet (extra room 
needed for wiring) creating a neat and easily installed system.
TRANSFORMER *  2 Amp., 24 volts. Custom manufactured 
to our specs for powering a Relay Driver Board and 31 G.E. 
RR8 relays.

PRICES
RELAY DRIVER BOARD ONLY..................
BRACKET ...............................................

your computer are needed for each set o f four Realy Driver

If the on-board UART detects a transmission error, such as in 
framing, parity, or overrun, no relays are activated and no 
status scan occurs.
Clamping terminal blocks for wiring simple SPST-N.O. 
momentary contact remote switches to individual relays or 
groups of relays, both on and off, provide manual control as 
in a normal low voltage switching system, even without the 
computer. In event of power failures, the relays will remain in 
the same state that they were in when power is restored. 
DATA rates up to 1200 baud, allow operating up to 120 relays 
per second on each port.
COMPACT -  Only 24" x 5"
Distances and operation of boards and relays are dependent 
upon wire length and gauge, and type of transformer.

G.E. RR8 RELAYS *  24 volt, split coil, mechanical latching 
type. Once ON they stay ON (drawing no current) until they 
are powered OFF, and vice-versa. Each relay can handle 20 
AMPS for switching lights, motors, machinery, etc. up to  277 
V.A.C. -  UL listed.

$488.86 
$ 38.21

TRANSFORMER..........................................................$ 14.24
RELAY DRIVER PACKAGE..........................................$1083.08

(Relay Driver BoarO. 31 BB-8 Belays. Bracket and TranslormeO

OPTO-BOARD FOR REMOTE SENSING..........
L in k s  any  com pu te r to  34 O u ts id e -W o rld  S ig n a ls  sa fe ly  
Inputs is o la te d  to  1500 vo lts
Perfect fo r d e te c t in g  c lo su re  o f  sw itc h e s  and re lays 
Bu ilt- in  D ebounc ing .
S ig n a ls  m ay  range  from  5 to  24 vo lts  D.C.
C an  d e te c t s ig n a ls  sen t by d e v ice s  su ch  a s  w a ll sw itch e s , h idden  
flo o r sw itc h e s , e le c tr ic  eyes, a la rm s, sm o ke  de tecto r, th e rm osta ts , 
and a  m u lt ip lic ity  o f o th e r ap p lic a t io n s .

..............................................................................  $348.85
A ll sw itch  p o rts  a re  c o n s ta n t ly  s can n e d  by an  on-board  c ircu it.
N o  p ro ce s so r  t im e  is  requ ired . A  bu ilt- in  m em ory  bu ffe r saves  up 
to  64 c lo se d -sw itch  s ig n a ls , p e rm itt in g  the  p ro ce s so r to  com p le te  
leng thy  ta s k s  betw een in te rrup tio n s.
F U L L  H A N D S H A K IN G  LO GIC:
D ATA  R E A D Y  ou tpu t D A T A  A C C E P T E D  inpu l
B U F F E R  F U L L  ou tpu t R E S E T  input
A L L  O U T PU T S  A R E  B U F F E R E D  A N D  T T L  C O M P A T IB L E

PARTS AND CABLE SETS FOR GIMIX BOARDS AND SYSTEMS
BAUD Rate Generator B o a rd .............................................$88.93
GIMIX double d isk regulator w ith tw o 4 amp regulators

to provide power for 5 'A "  d rive s .........................................68.22
Filler plates (when no 5”  drives are used), 2 required. . . .  14.92
Missing Cycle D etector............................................................ 38.23
8”  Disk Cable and Back Panel Connector S e t......................29.25
8" Disk Cable S e t.................................................................... 44.26

GIMIX 50 PIN PROTOTYPING BOARD
• Double sided with plated thru holes and gridded power and ground lines.
• 16 rows of pads on. 100 x .300 centers; up to 72 fourteen pin ICs. 
•Accepts standard 6, 8, 14, 16. 20, 24, 28, and 40 pin DIP devices. 
•The entire top edge has pads for .100 x .100 header (ribbon) connectors.

5”  Disk Cable S e t.................................................................... $34.96
I/O Cable Set, each (specify b o a rd ).......................................22.95
GIMIX 2”  D Ring B inder..............................................................9.00
GIMIX 3”  D Ring B inde r............................................................12.00
OPTIONAL Back Panel Connector Plates for Mainframe 

Choice of: Blank; SO-239; BNC; 20 & 50 Pin Header;
34 & 40 &50 Pin Header. Connectors not included............8.60

i Pads for solder connections or .100 center headers on all 50 bus lines, 
i Accepts 4 TO-220 regulators; 2 on the + 8V & 1 ea. on the + / -  16 V lines, 
i Provisions for decoupling caps distributed throughout the array 
i Can be used with wire wrap, wiring pencil, solder wiring, etc.

With gold bus connectors and heat sinks — unassembled................................................................................................................. S56.66

Eimix inc. 1337 WEST 37th PLACE •  CHICAGO, ILLINOIS 60609 • (312) 927-5510 • TWX 910-221-4055
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IF  YOU CONSIDER THE PRICE, COG NIVO X AT $ 2 4 9  IS THE BEST 
BUY IN VOICE I/O .
IF  YOU CONSIDER THE PERFORMANCE, YOU W ILL BUY IT. 
BECAUSE COG NIVOX OUTPERFORMS ALL VOICE INPUT OR OUTPUT  
PERIPHERALS FOR THE APPLE II.
AT ANY PRICE.

C O G N IV O X  V 1 0 -1 0 0 3  is  a  state-of-the-art 
Speech Recognition and voice output peripheral 
for th e A P P I.E  I I  com puter. It enables the APPLE 
to  recognize words or short phrases spoken by the 
user and it can  talk  w ith  natural sounding voice.

S P E E C H  R E C O G N IT IO N
C O G N IV O X  recognizes words (such as "on e," 

•’en ter,” e tc .)  o r  short phrases (like “total 
am ou n t,"  “ net w eigh t," e tc .)  from  a vocabulary 
o f 32  entries. T h e vocabulary entries are chosen by 
th e user to  suit his application. T hen CO G N I- 
V O X  is "tra in ed " to  th e vocabulary by repeating 
each  entry  three tim es into th e microphone under 
th e prom pting o f the system.

D u ring  training, C O G N IV O X  analyzes the 
voice o f th e user and compresses all the important 
in form ation  in  each  entry  into  4 8  bytes o f data 
called  th e reference pattern. W hen training is 
com plete , words spoken in the microphone are 
sim ilarly analyzed and the resulting 48-bit pattern 
is com pared with all th e reference patterns to ob­
ta in  a  best m atch.

T h e power o f C O G N IV O X  is derived from pro­
prietary pattern  generation and pattern matching 
algorithm s that allow  quick and easy training and 
give a  recognition accuracy  equal to  m uch more 
expensive units.

V ocabularies larger than 3 2  words are possible 
by  swapping reference patterns in memory using a 
key w ord, for exam ple, "ch an g e vocabulary." Or 
th e sw ap can  be perform ed under program con­
trol.

V O IC E  O U T P U T
C O G N IV O X  can  talk  with a  vocabulary' o f 32 

words o r  short phrases. No restrictions are placed 
on  the vocabulary w hich can be programmed 
sim ply by saying the words into the microphone. 
T h e  speech waveform  is then digitized using a 
d ata compression m ethod and stored in memory.

W hen voice output is desired, the selected word 
or phrase is reconstructed and played back using a 
built-in  speaker/am plifier. A jack  is also provided 
th a t allow s connection to  external amplifiers or 
speaker.

T his m ethod o f voice output offers tw o very im ­
portant advantages: F irst, the user has full control 
over the selection o f th e vocabulary and the type 
and tone of voice. Second, th e voice output is nat­
urally sounding hum an speech which is pleasant 
and easy to  understand. These features are not 
available in  most other voice output devices in  the 
m arket.

T h e  voice output and speech recognition voca­
bularies are  independent of each other and can  be 
different. Thus it is possible to establish a  dialog 
w ith th e com puter.

USIN G  C O G N IV O X  
C O G N IV O X  is designed for extrem e ease of 

use. It is a  com plete system , fully assembled and 
tested, including hardw are in an instrument case, 
m icrophone, power supply, cassette with softw are 
and user m anual. It plugs into the gam e I/O  port 
in th e A PPL E and does not use up th e valuable 
peripheral slots.

Softw are provided with C O G N IV O X  include 
demonstration programs and tw o voice operated, 
talking video games. All programs are unprotect­
ed so that the user can  exam ine and modify them.

An optional diskette for D O S 3 .3  includes all 
cassette softw are plus disk facilities to store and 
retrieve vocabularies on disk.

Adding voice I/O  to your own programs is very 
sim ple. A statem ent in B A SIC  is all that is needed 
to either recognize or say a w ord. Com plete in­
structions on how to  add voice to  your programs 
are given in  th e m anual.

A PPLIC A TIO N S
C O G N IV O X  adds a whole new dimension to 

m an-com puter interaction. It ca n  b e  used for data 
and com m and entry  when hands and/or eyes are 
busy. As an educational tool. As an  aid to handi­
capped. As sound effects generator. As a tele­
phone answering m achine. As a  talking calcu la­
tor, or talking clock.

T h e list is endless. W ith a BSR  hom e controller 
interface it can  be used to  control by voice ap­
pliances and lights around the house. W ith an 
IE E E  488  interface card it can  be used to  control 
by voice instruments, plotters, test systems. And 
ail these devices could talk  back, saying their 
readings, alarm  conditions, even their name. 
Finally, C O G N IV O X  is a super toy, a  fascinating 
device to  play w ith. Im agine an adventure game 
that talks to  w arn you o f danger and listens to 
your commands!

SP E C IFIC A T IO N S
Recognizer type:
Isolated word, speaker dependent.
V ocabulary size:
32 words or short phrases for both  recognition and 
voice response.
D ialog capability:
Recognition and response vocabularies can  be dif­
ferent.
W ord D uration
G reater than 150 ms and less than  3  seconds. 
Silence gap betw een words:
150 m s m inim um .
T rain ing  required:
Must pronounce vocabulary 3  tim es to  train 
recognizer. Allows words to  be individually 
retrained.
Recognition accuracy:
Up to  9 8 % . Recognition accuracy depends on 
speaker experience and choice of vocabulary. 
T ype o f voice output:
Digital recording o f user voice.
Audio output:
130 m W
Frequency response:
100 to  3200  Hz.
Power consumption:
120 m W  during recognition, 350  m W  maximum 
during speech output.
Power supply:
9V  D C , 300  mA, unregulated.
Dimensions:
5"x  6".x 1 .25 "
Memory' requirements:
Approx. 4K  bytes for program and tables. 1.5K  
bytes per sec. o f speech for storage o f voice 
response vocabulary' (Approx. 7 0 0  bytes per 
w ord).

VOICETEK
D e p tG , P.O. Box 388 

Goleta, CA 93116

ALSO AVAILABLE for COMMODORE 
COMPUTERS and the AIM-65.
CALL or WRITE for MORE INFO.

O R D ER  CO G N IV O X  TODAY
To order CO G N IV O X  by phone, ca ll us at (805) 685-1854,9AM  to  4PM  PST. Monday through F ri­
day, and cha rge it to your M ASTERCARD  or VISA. Or you can order by mail. Send us a  check or 
m oney order for $249 p lus $5 sh ipp ing and hand ling  (CA residen ts add 6% tax). Software on 
d iske tte  (DOS-3.3) order part # DSK-3.3, $19. Fore ign orders welcome, add 10% for air mail 
sh ipp ing  and handling. COGNIVOX is  backed by a 120 day warranty aga inst manufacturing 
defects. _______________________
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7SEG: 
PET Giant Character Set

Use this routine to  display  
alpha-num eric characters in a 
large, seven-segm ent d isplay on 
the screen.

7SEG
r e q u i r e s :

4 0 - c o l u m n  P E T / C B M

W i t h  s l i g h t  m o d i f i c a t i o n s  

f o r  s c r e e n  s i z e ,  i t  w i l l  r u n  

o n  a n  8 0 - c o l u m n  C B M  o r  a  

2 2 - c o l u m n  V I C .

Changing th e  s iz e  o f P E T  ch a ra cters  is 
im possib le w ith o u t m a jo r m o d ifica tio n  
to your P E T . B u t, w ith  th e  p rin t u tility  
7SEG , yo u  ca n  co n stru c t g ia n t, seven- 
segm ent s ty le  ch a ra cters  on C B M /P E T  
screens. 7 S E G  ch aracters  are v is ib le  up 
to 4 0  feet aw ay and are ideal for any  ap­
plication w here v is ib ility  is  c r itica l.

T h is  a r t ic le  p resen ts an a ll-B A SIC  
core program  w h ich  ca n  b e  adapted to 
your sp e cific  n eed s. S o m e  o f th e  p o ten ­
tia l a p p lic a t io n s  in c lu d e  c lo c k s ,  
counters, d ev ice  s ta tu s, and in s tru ­
m ent read ou ts, su ch  as d ig ital m u lti­
m eter d isp lays.

7SEG  co n stru c ts  n u m b ers by  se ­
quentially draw ing th e  c o n te n ts  of 
seven strin gs, A l$  throu gh  A 7$ (see 
figure 1). E a ch  s trin g  p rin ts o n e  seg­
ment, com posed  of a series  o f spaces 
and cursor co n tro ls . T h e  seg m en ts are 
turned on o r o ff by  adding reverse field  
controls to  th e  p rin t s ta te m e n ts . T o  
print an 8 , for exam p le, you w ould  ca ll 
the subrou tine (program  lin e  3 1 5 ):

PRINT" "A1$A2$A3$A4$A5$A6$A7$; 
:RETURN

In this exam p le a ll  sev en  strin g s p rin t 
in reverse field . T o  p rin t a 0 , you w ould 
call another ro u tin e  (lin e  2 3 5 ):

PRINT" "A1$A2$A3$A4$A5$A6$" 
A7$; :RETURN

by John Girard

Figure 1: Illustration of the seven numeric segment print strings.

A2$

A1$

A6$

— -----

I

A7$

A5$

A3$

□
. J

ST A R T  O F  
N EXT  DIGIT

31 31 □"

A4$

f i 2 * = "  a "
0 3 * - "  £11 a i l  
R 4 * = “ 9 1  M l f f l iM I
0 5 $ = "  M i l "  

ft6$="D ID IO ID" 
f i 7 $ = " u  a i m j 11

Figure 2: Display of a floating point number.

I
I a .  3 '-i

Figure 3: Illustration of the four diagonal segment print strings.

L1$ L2$

L4$

L 1 * « " ! M S  □  □  "  

L 2 * - " l l  a  H SMI" 
L 3 * = "  M i l  m i  H "  

L 4 * = "  H D  l iD  1131"
L3$
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In  th e  la tter  exam p le, th e  fin a l strin g  
(A 7$) is  p rinted  o ff. R eferring  again  to 
figure 1, n o te  th a t th e  p rin tin g  o f A 7$ 
p o s itio n s  th e  cu rso r a t th e  startin g  
p o in t for th e  n e x t ch aracter . T h erefo re , 
to  p rin t a ser ie s  o f n u m b ers , y o u  ju st 
m o v e th e  cu rso r to  th e  d esired  startin g  
p o sitio n , th en  s im p ly  print A l$  through 
A 7$ o v er and o v er w ith  th e  appropriate 
reverse fie ld  co n tro ls . T h is  re lativ e  
p o s itio n in g  te ch n iq u e  a llo w s for fast 
o p eratio n . A  four-d igit real nu m ber 
w ith  flo a tin g  d ecim al w ill  appear in 
le ss  th an  1 / 3  second  (see  figure 2 ) . T o  
p rod uce a lp h a b e tic  d isp lays, y o u  w ill 
need ju s t fo u r m ore s trin g s  to  handle 
th e  d iagonals, L l$  th ro u gh  L 4$ , i l ­
lu stra ted  in  figure 3.

Load th e  d river co re  and enter 
sev era l n u m b ers le ss  th a n  1 0 ,0 0 0 . N ote 
th e  ed itin g  featu res. L eading and tra il­
ing zeroes are b lan k ed  for num bers 
w ith  le ss  th a n  fo u r s ig n ifica n t d igits. 
E n ter th e  w ord " M A D ”  and w atch  the 
d iagonals co m e in to  play. E n ter the 
w ord “ E R R O R ”  and see th e  largest

w ord I h av e  squeezed  in to  a 4 0 -co lu m n  
screen . T h in k  o f th e  p o ssib ilitie s  on an 
8 0 -co lu m n  screen!

T o  illu s tra te  th e  f le x ib il ity  o f  7SE G , 
I have in clu d ed  a sh o rt overlay  program  
to  red uce th e  ch a ra cter s ize  and allow  
display o f five  s ig n ifica n t d ig its. S im p ly  
typ e th e  o v erlay  o n to  th e  original 
program.

John Girard (along with Loren Wright, 
M ICRO'S PET Vet) developed more than 
two dozen college-level physics programs 
for the University of California at 
Berkeley. Girard is now working as an 
accounting applications programmer at 
Pacific Telephone. His address is 676 
Alma # 202, Oakland, CA 94610.

Listing 1: Four-digit “core” program.
100 REM*** 7SEG DRIVER CORE WITH 4  GIANT S IZ E  D IG ITS  & LETTERS ***
105 REM WRITTEN BV JOHN GIRRRD 11 /1 /80  
110 REM DO NOT RENUMBER TH IS PROGRAM!!
115 G0SUB 4 6 5 :REM IN T IT IA L IZ E  STRINGS- 
120 PR IN T "IT
125 P R I N T " *  INPUT"a",At: FL  = 0
130 N = FIBS<VAL<R$>): SN = SGN<VAL<A$>>
135 N* = STR»<N>
140 REM MAIN B ISPLAV  LOOP-----------------------
145 IF  A* = "MflD" THEN 415
150 I F  A t  = "ERROR" THEN 385
155 P R IN T "J» » M I"D N * ; : L  = LENCN*) : I F  L  > 6 THEN L  = 6 
160 REM CLEAR D ISPLAY  ON ZERO RESULT
165 IF  VAL<fl$) = 0  THEN FOR I =1T 0 4 •G0SUB 3 3 0 :NEXT I :0 L N i= " "  OS = 0  GOTO 125
170 REM FLOATING DECIMAL-------------------------
175 FOR I=1T05:.P0KE DC+I#9,32
180 IF  M ID*<N$,1+ 1,1) = THEN FL = l^POKE DC-. 1*3 .1 60
185 ON VALCMID*<N*,1 + 1 ,1 ))  GOSUB 2 4 0 .2 5 0 .2 6 0 ,2 7 0 ,2 8 0 ,2 9 0 ,3 0 0 ,3 1 0 ,3 2 0
190 IF  MID*CN*. 1+ 1,1) = "8 "  THEN GOSUB 230 (Continued)

EXCEL-9
The Ultimate 6  8og Board for Apple

E X C E L -9  F L E X , a fam ous D O S, A ssem bler and E d ito r  included.
A lso able to  use Apple DOS.
8 K B  versatile m on itor con tain s 3 5  com m ands including 6 8 0 9 .
Can handle all Apple slot I/O  rou tine from  E X C E L -9 .
On-board program m able tim er fo r b o th  6 8 0 9  and 6 5 0 2  system s allow s printer 

spooling, m u ltitask , etc.
5 0  page well docum ented manual.
6 4 K  RAM  area expandable fo r multi-M PU operation .
A ble to  sw itch MPU from  6 8 0 9  to  6 5 0 2  and vice versa in b o th  m achine code routine 

and BA SIC .
T S C  6 8 0 9  B A S IC , E X T E N D E D  B A S IC , P R E C O M P IL E R , S O F T /M E R G , e tc .,  are 

com ing soon.

Ask y o u r nearest dealer 
or

ESD LABS CO., LTD.
c /o  A bCom  
P .O . B o x  5 2 0 3  
M ission Hills, CA 9 1 3 4 5

Dealer Inquiries are Invited.

In trod u ctory  O  C  f ° r Board &  F L E X
P rice : s r  •  9 5  d iskette

(Sales  tax n o t included)

• F L E X  is a trade m ark o f  T ech n ica l System s C o n su ltants, Inc.
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Listing 1 (Continued)
195 REM BLANK TRAILING  SERuS------------------
200 IF  I > <L-1> THEN GOSUB 330 
205 IF  <FL=0> FIND < I=4> THEN 1=5 
210 NEXT I -OLN* = N f
215 GOSUB 3 5 0 -REM POLflRITV---------------------
220 GOTO125
225 REM SUBROUTINES BEGIN HERE--------------
230 REM PRINT 7SEG 0 -------------------------------
235 PR IN T "a"m * fl2$ fi3$ fl4*R5*R6*"S"a7* .: :RETURN
240 REM PRINT 7SEG 1 -------------------------------
245 P R IN T " f i"R l* A 2 * ,‘ S"R3*R4* ',fi"f l5* fl6*A ?* ; RETURN
250 REM PRINT 7SEG 2  -------------------------------
255 PR  I NT11B" A l  * "  3 “A2*R 3*"B "B 4*" S" R5*A6*R7*; RETURN
260 REM PRINT 7SEG 3  -------------------------------
265 PR I NT" B "A 1 * " 3 "A2*fl3*A4*A5* " B" A6* " 3" R7*; • RETURN
270 REM PRINT 7SEG 4  -------------------------------
275 PR INT“ 3 "f i1*"B "R 2* " S"A3*A4*" B " R 5 * R 6 * R E T U R N
280 REM PRINT 7SEG 5  -------------------------------
285 PRINT" 3 " R 1 * fl2 * " A 3 * "a "R 4 $ R 5 f" B "0 6 * "3 "R7* ; : RETURN
290 REM PRINT 7SEG 6  -------------------------------
295 P R IN T " a "A l* "B ,fl2 *A 3* "3 “A4*A 5* fi6*A 7* ;:RETURN
300 REM PRINT 7SEG 7  -------------------------------
305 PR IN T" B" R l* " 3" R2*A3*R4*“ B“ A5*R6*R7 *  i -RETURN
310 REM PRINT 7SEG 8  ------------------------------
315 PR IN T "3 "H l*R 2* fl3* fl4*R 5* fl6*R7* ;:RETURN
320 REM PRINT 7SEG 9  -------------------------------
325 PR IN T "a "R l*R 2*A 3*R 4* "fi"A 5*A 6* "a ''f l7 * ; 'RETURN
330 REM PRINT A BLANK -----------------------------
335 IF  < I> 5) AND <FL=1> THEN RETURN 
340 IF  VAL<A*> = 0 ANIi <I>5> THEN RETURN 
345 PR I NT" B "A 1*A2*A3*R4*R5*R6*fl7*; RETURN
350 REM POLflRITV --------------------------------------
355 IF  OS = SN THEN RETURN
360 I F  SN = 1 THEN 370
365 PR I NT " S3" DNf-" f i  " :P R IN T "3  ” -PR IN T "B  ":GOTO 380
370 PRINT” SJ"DN*"B a  B  " : PRINT" a  " PR I  NT " S  3 B  "G O T O  380
375 PR IN T"a"D N *"-S  " PRINT" " :PRINT"
380 OS = S N : RETURN
385 REM PRINT "ERROR" -----------------------------
390 PR I NT" m i "  DN*.
3-55 pR iH T "a " fll* f l2 * "B "A 3*A 4* "a "A 5*R 6*R 7* "H II 'f ll*A 23 fl;:fA 4* fl5» "d "H 6 fR ?3  " S l - R l f ,  
400 PR I NTA2*A3*A4*A5*" 3" A6*R 7*"H I" A l  * fl2*A3*" a 'W *R 5*A6*A7*  “ MflWfcWTA6*A7* ;
405 FOR I = 1 TO 3 0 0 -NEXT I
410 GOTO 1 2 0 :REM RESTART LOOP
415 REM PRINT "MAD" ----------------------------------
420 P R I N T " 3 N t m r D N * ; GOSUB 4 3 5 ; GOSUB 445 : PRINT" I I I " , GOSUB 455 
425 FOR I = 1 TO 300: NEXT I 
430 GOTO 120 :REM RESTART LOOP
435 REM PRINT M ------------------------------------------ ------
440 PR I NT" 3" AS* " T  A l  *  "*»l" L2*  "  T r i l "  _1 *A3*A4*". 111 l l  H M H "  - RETURN
445 REM PRINT A  ------------------------------------------
450 P R IN T "a "L l* L 2 * A 4 * "B " f l5 * " 3"A6*A7*; RETURN
455 REM PRINT B ------------------------------------------
460 PR IN T " a " f ll* "« W "L 2 * L 3 * "W W "R 6 * "B "A 7 * . :RETURN
465 REM LOAD STRINGS N THINGS —
470 f l l* = „

475 A2* = M"
480 fl3* " m  m  M a i"
485 A4* = ’• a i  e ii  u n r
490 fl5* = ■ ■ ■ ■ I"
495 f l6 t = "n in in in"
500 R7* = "> i r » M * r
505 L l* = "»»ra n i  "
510 L2* = " I I  S  8  ( I H I "
515 L3* = " ( i n  ( i n  ii"
520 L4* = "  i m  iin t
525 DC = 33601
530 DN* = 11 '1: RETL

Listing 2: Five-digit overlay. Enter listing 1, followed by this patch.

100 REM*** 7SEG PATCH FOR 5  D IG IT  NUMBERS***
105 REM WRITTEN BV JOHN GIRARD 11 /1 /80
110 REM TO USE, OVERLAY THESE L IN ES  ON THE CORE PROGRAM
155 PR IN T "S»M M I"D N * , L = LEN<N*> IF  L  > 7  THEN L  = 7
165 IF  V flL< A t: = 0 THEN FOR I=1TOS:GOSUB 3 3 0 :NEXT j  0LN*= "" OS = O GOTO 125
175 FOR 1=1T06-POKE DC+ I*8,32
180 IF  MID*(.N*> 1+1»1 > = THEN F L  = 1 P 0 K E  OC+I*S.160
205 IF  <FL=0> AND <I=5) THEN 1=6
335 IF  <I>6) AND <FL=1> THEN RETURN
340 IF  VAL'sfl*) = 0  AND <I>6> THEN RETURN
400 PR I NTR2*A3*A4*A5* " 3" A6* A7* " W 'R l  *A2*ft3*" 3 ”A4*fl5*R6*fl7* "MuftW" A6*ft7t ,
440 PR I NT " a" A 6* " H'1 A l  *  ” » l"  L2*  “ T T 1 I"  L1*R3*R4*": rT T T JH iH "  .• RETURN 
450 PR INT" : l l"  L 1 *  " M" L2*R4* " B" R5* " a" R6*R7*. RETURN 
470 f l l*  = " Til T  
475 fl2* = "  S"
480 A3* = " (>11 «HI"
485 fl4* = " (11 : n in "
490 fl5* = " l l l l "
495 fl6* = "H  i n  I P ' ’
500 fl7* = "II '> * » ! "  iO M C A O

MICRObits (continued)

Apple/Morse Decoder
Apple softw are decodes M o rse  from  
any C W  rece iv er. N o hardw are 
in terfa ce  required . L o ck s o n to  any 
speed o r p itch . R eceiv e  new s, sports, 
w eath er and c h itc h a t. O n  d isk  or 
c a sse tte  w ith  com p lete  
d o cu m en ta tio n  —  $ 1 2 .5 0 .

B o b  W isem an  
118  S t. A ndrew s 
C in c in n a ti, O H  4 5 2 4 5

OSI Screen Editor
N ever retyp e a lin e  w ith  Edit-A ll. 
D y n a m ic  in s e r t/d e le te  co rrects  any 
lin e  o n  th e  screen . W ith  user- 
d efin ab le  sc ro ll  w indow  and full 
cu rso r co n tro l and scre e n  c lear. For 
O S -6 5 D  sy stem s —  $ 1 9 .9 5 . Universe  
(by G a la x ia n  author) p lays lik e  Cobra  
C o p te r —  $ 1 4 .9 5  ta p e/d isk .

D M P  S y stem s 
3 1 9  H am p to n  Blvd.
R o ch e ste r , N Y  1 4 6 1 2

BASIC LOAD & SAVE w/fllename
T ired  o f LO A D -SA V E tim e s , tape 
d o cu m en tatio n ? N ow  SAVE w ith  
file n a m e s  on you r ca sse tte  program s. 
L O A D  by filen a m e. G iv es d irecto ry  of 
tap e as y o u  go. E m ploys a  to k e n  I /O  
sy s te m  to  d ecrease tap e I / O  by  5 0 % ! 
$ 1 0 .9 5  (plus postage).

C o m p u te r  S c ie n ce  Engineering 
c / o  D av id  Sandberg 
71 R eed  S tre e t 
L ex in g to n , M A  0 2 1 7 3

OSI C1P ELIZA
T a lk  w ith  you r com p u ter! ELIZA 
co n v erses w ith  you in  p lain  E nglish . 
I t 's  resp o n ses are o ften  uncanny, 
a lm o st h u m an ! C a s se tte  8K  — $ 9 .9 5  
ppd. A d ventu res, o th e r  programs 
a v a ilab le . F ree  lis t . Program m ers: stop 
fe e lin g  re jected ! Send us your 
program s, d o cu m en ta tio n  for big 
p rofits.

C ygnu s Softw are
7 8 1  W . O ak lan d  Park Blvd.
S u ite  4 3 2
F t. Lauderdale, FL 3 3 3 1 1

(Continued on page 88)
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OSI COMPATIBLE HARDW ARE
I0 -C A 10X  SERIAL PORT «12S
A C IA  b a s e d  R S -2 3 2  s e r ia l  p r in te r  p o r t .  D IP  S W IT C H  s e le c ta b le  b a u d  ra te s  o t  300-9600. 
H a n d s h a k in g  (C T S ) in p u t  l in e  is  p r o v id e d  t o  s ig n a l  th e  c o m p u te r  w h e n  th e  p r in te r  b o l te r  
is  fu l l .  C o m p a t ib le  w i t h  O S « 5 U  V 1 .2  a n d  O S - f c D .
IO -CA9 PARALLEL PORT $175
C e n t r o n ic s  S ta n d a rd  P a ra l le l p r in te r  in te r fa c e  to r  O S I c o m p u te rs .  T h e  c a rd  c o m e s  c o m ­
p le te  w i t h  10  f t .  o t  f la t  r ib b o n  c a b le .  C o m p a t ib le  w i t h  0 & 6 5 D  a n d  O S 6 5 U  s o f tw a re .  
IO-CASO DIABLO  PARALLEL PORT $175
D I A B L 0 12 B IT  W O R D  P a ra l le l p o r t  f o r  u s e  w i t h  w o r d  p ro c e s s o r  ty p e  p r in te rs .  C o m p le te  
w i t h  10  f t .  c a b le .  C o m p a t ib le  w i t h  O S -6 5 U  s o f tw a re .

IO -LE VE L3 MULTI-USER EXPAN SIO N $450
P ro v id e s  3  p r in te r  in te r fa c e s  c u r r e n t ly  s u p p o r te d  b y  O S I-S e r la l,  C e n tro n ic s  P a ra lle l,  
D ia b lo  P a ra l le l.  4 K  o f  m e m o r y  a t  D 0 0 0  fo r  M u lt i- u s e r  e x e c u t iv e .  4  P o r t s e r ia l  c lu s te r .  T h e  
L E V E L  3  c a r d  a l lo w s  e x p a n s io n  o f  a n  O S I C 3  m a c h in e  u p  lo  4  u s e rs  w i th  a p p ro p r ia te  a d ­
d i t io n a l  m e m o ry  p a r t i t io n s .
2 4 M E M 'C M « ...$ 3 M  16M EM -C M 9.. .  $300 8 M E M -C IM ...$ 2 1 0
2 4 K  m e m o r y  c a r d  is  a v a i la b le  a t  3  d i f fe r e n t  p o p u la te d  le v e ls . A l l  c a rd s  a re  f u l ly  s o c k e te d  
lo r  2 4 K  o f  m e m o ry .  T h e  c a r d  u s e s  2 1 1 4 -3 0 0 n s  c h ip s .  D IP  S W IT C H  a d d re s s in g  is  p ro v id e d  
in  t h e  fo r m  o f  o n e  1 6 K  b lo c k  a n d  o n e 8 K t> lo c k .  A ls o  s u p p o r ts  D IP S W IT C H  m e m o ry  p a r t i­
t io n  a d d re s s in g  fo r  u s e  In  m u lt i- u s e r  s y s te m s .

FL470 FLO PPY DISK CO NTR O LLER $1*0
O S I-T y p e  f lo p p y  d is k  c o n t r o l le r  a n d  r e a l t im e  c lo c k .  W i l l  S u p p o r t  5 ' / * '  o f  8 " ,  S in g le  o r  
d o u b le -s id e d  d r iv e s .  R e q u ire s  d r iv e s  w i t h  s e p a ra te d  d a ta  a n d  c lo c k  o u tp u ts .  

B IO -I6O O BAREIOC ARD $50
S u p e r  1 /0  C a rd .  S u p p o r ts  8 K  o f  2 1 1 4  m e m o r y  in  t w o  D IP S W IT C H  a d d re s s a b le  4 K  b lo c k s ,  
2 1 6  B i t  P a ra l le l P o r ts  m a y  b e  u s e d  a s  p r in te r  in te r fa c e s , 5  R S -232 S e r ia l P o r ts  w i th  C T S  & 
R T S  h a n d s h a k in g .  W i th  m a n u a l a n d  M o le x  c o n n e c to rs .
BM EM -C M 9B A R E  M EM O RY CARD $50
B a re 2 4 K  m e m o r y  c a rd ,  a ls o  s u p p o r ts  O S I- ty p e  re a l t im e  c lo c k  a n d  f lo p p y  d is k  c o n t ro l le r .  
W i th  m a n u a l a n d  M o le x  c o n n e c to rs .

•9 8  PROTOTYPE CARD $35
P r o to ty p e  b o a rd  h o ld s  9 6  14 o r  16  p in  IC 's .  W i l l  a ls o  a c c o m m o d a te  1 8 .2 4 , o r  4 0  p in  IC 's . 
R o w  a n d  c o lu m n  z o n e  m a rk in g s ,  e a s y  l a y o u t . e p o x y  g la s s  P .C . b o a rd .
C1P-EXP EXPANSIO N INTERFAC E $«5
E x p a n s io n  fo r  C 1 P 6 0 0  o r  6 1 0  b o a r d s  t o  t h e  O S I 48  P in  B u s s . U s e s  e x p a n s io n  s o c k e t  a n d  
in te r fa c e  c i r c u i t r y  t o  e x p a n d  t o  4 8  P in  B a c k p la n e . R e q u ire s  o n e  s lo t  in  b a c k p la n e . 
BP-580 BACKPLANE $47
A s s e m b le d  8 -s lo t  b a c k p la n e  w i t h  m a le  M o le x  c o n n e c to r s  a n d  te r m in a t io n  re s is to rs .  

DSK-SW  DISK S W ITCH $29
A  c i r c u i t  w h e n  a d d e d  to  O S I M in i f lo p p y  s y s te m s  e x te n d s  th e  l i f e  o f  d r iv e s  a n d  m e d ia . A c ­
c o m p l is h  t h is  b y  s h u t t in g  o f f  M in i f lo p p y  S p in d le  m o to r  w h e n  s y s te m  i s  n o t  a c c e s s in g  
Ih e  d r iv e .  C o m p le te  K IT  a n d  m a n u a l.

D&N MICRO PRODUCTS, 
I N C .

3684 N . W ells S treet Ft. W ayne, Indiana 46S08 
219/485-6414

TERMS: Check or money order Add $2 Shipping, Outside U.S. add 10%.

EXCITING NEWS 
FOR COLOR COMPUTER USERS

FLEX, OS-9 and the Radio Shack Disk System 
ALL on the SAME Color Computer

W ould you believe ih a t you can run FLEX. OS-9 
and Radio Shack d isk software on the same Color 
Computer, and all you have to do  is change the disk? 
That’s  right, jus t change the disk. I f  you have a 32K 
C olor Com puter w ith  the Radio Shack d isk system, 
all you need to do is mako a triv ia l m od ifica tion  to 
access the hidden 32K, as described in the Feb. issue 
of COLOR COMPUTER NEWS and the March issue of 
’68’ M icro. You can ge t FLEX Irom  us right now. 
OS-9 w ill be ready by summer. Please note tha t this 
w ill only w ork w ith  the Radio Shack d isk system and 
32K/64K memory ch ips  tha t RS ca lls  32K Maybe 
they put 64K’s  in  yours, too. I f  you don’ t  have a 
copy o f the  a rtic le , send a SASE and w e 'll send it to 
you.

Using th is  system  to  run FLEX and OS-9 has 
many advantages. F irst, it gives you 48K from  zero 
r ight up to  FLEX. This means tha f A L L  FLEX 
c o m p a t ib le  s o f tw a re  w i l l  ru n  w i th  NO 
M O D IF IC A T IO N S  and N O  P A T C H E S ' There are no 
memory co n flic ts  because we moved the screen up 
above FLEX which leaves the low er 48K free for 
user programs.

What you end up w ith  is  48K for user programs. 8K for FLEX and another 8K above FLEX for the 
screens and s tu ff We are working on a m u lti screen 
format so  you can page backward to  see what 
scrolled by and a Hi-Res screen tha t w ill enable us 
to  have 24 lines by 42 character disp lay. That's 
better than an Apple!

We a lso  implemented a fu ll function  keyboard, 
w ith  a contro l key and escape key. All ASCII codes 
can now be generated from  the C olor Computer 
keyboard!

We a lso  added some bells and w histles to Radio 
Shack's Disk system when you 're  running FLEX or 
OS-9. We are supporting s ing le  or double sided, 
s ingle or double density, 35. 40 and 80 track drives. 
If you use double sided drives, the maximum is three 
drives because we use the  drive 3 select for side 
select. W hen you are running Ihe  Radio Shack disk, 
it w ill work w ith  the double sided drives bu t It w ill 
only use one s ide  and only 35 tracks. Using 80 track 
drives is okay, bu t w ill no t be com patib le  w ith  
standard Radio Shack software. You can also set 
each drive s  stepping rate and drive type. {SS or DS 
- SD or DO)

In case you do n 't understand how th is  works. I’ll 
g ive you a b»ief explanation. The C olor Computer 
was designed so  tha t the  roms in  the system  could 
be turned o f f  under so ftw are  contro l. In a normal 
Color Com puter th is  would on ly  make it go away 
However, if you pu t a  program in  memory to  do 
something firs t (like boot In FLEX or OS-9), when 
you turn o ff the roms. you w ill have a fu ll 64K  R AM  
System w ith  w hich to  run your program (FLEX or OS- 
9). When the roms are turned o ff. it is as if you had 
removed them from  the computer They a rc  gone!

Now, we need the  o ther ha ll o f the 64K ram  chips 
to  work, and th is  seems to  be the  case m ost o l the 
tim e, as the a rtic le  sta tes. O f course, you could also 
put 64K ch ips  in.

We decided tha t th is  w as the  best way to  run 
FLEX and OS-9 on the  C olor Computer because it 
does remove the roms from  the memory map and 
loaves the fu ll 48K lo r user programs. II  you Just 
put in  memory lo r  FLEX and use the  Basic hooks for 
1(0. all you have is a l it t le  over 30K for user 
programs. In addition, very lew  FLEX programs w ill 
run w ithou t being m odified and some won’ t run very 
well, i f  at a ll (our DATAMAN +  for example) Let me 
s ta le  II again. ALL FLEX COMPATIBLE PROGRAMS 
WILL RUN WITHOUT MODIFICATION!!! and the 
same goes fo r OS-9!

It  is a lso  ihe ONLY way OS-9 w ill run because 
30K is jus t not enough.

Some noat u tilitie s  are included.

MOVEROM moves Color Basic from  ROM to  RAM. 
Because it 's  moved to  RAM you can not on ly  access 
it from  FLEX, you can run it and even change it ! !  
You can load Color Com uter cassette  so ltw a re  and 
save i t  to FLEX disk. S ing le  Drive Copy, Formal 
and Setup com m ands are a lso  included

II you do n 't have a C olor Computer, we can sell 
you one com plete w ith  64K ram, 24K rom . Single RS 
d isk drive and FLEX lo r on ly  $1,490, set up and 
ready to  go.

FLEX w ith  Edit, Asm b and ins ta lla tion  d isk is $199.

FRANK HOGG LABORATORY, INC.
130 MIDTOWN PLAZA •  SYRACUSE NEW YORK 13210 •  (315)474-7856

BREAK THE TIME BARRIER!
Speed-up and expand Apple ][ functions 
with TWO all-new, low-cost utilities. . . *

1. UNIVERSAL BOOT INITIALIZER (UBI) ................................................................................................ $49.95
•  Initializes DOS 3.3 or 3.2.1 disks that load RAM Card on boot in 1.7 seconds. •  UBI-initialized disks will RUN (BRUN or EXEC) one 
of two GREETING programs supplied by the user. •  Built-in error handling capacity ensures execution of correct GREETING 
program whether one BASIC or both BASICs are available. •  Obsoletes use of Apple’s BASICS disk and DOS 3.3 System Master 
disk for fast single-disk direct booting. •  The DOS 3.2.1 UBI-initialized disk boots on either 13 or 16 sector PROMS. •  Multiple 
copies of UBI-initialized disks can be made with standard copy programs.

2. AMPER-SORT/MERGE (A-S/M) ........................................................................................................... $49.95
•  Can sort 1000 records in seconds. •  General purpose Disk Sort/Merge Utility for Apple DOS 3.3 text files. •  M/L Read, Sort 
and Merge for speed. •  Sorts up to 5 input files into 1 output file. •  Sorts random or sequential filesalphanumerically (Ascending or 
Descending) up to 5 fields. •  Merges 2 to 5 pre-sorted files into a single file. •  Compatiblewithmostdatabaseprogramsthatcreate 
standard DOS 3.3 text files [e.g., VisiCorp’s VisiFiles (formerly Personal Software's CCA DMS files)].

SYSTEM
REQUIREMENTS: 48K Apple ][ or ][+, ROM or RAM Card. DOS 3.3 (or DOS 3.2.1 for UBI) and one or more disk drives. 
COST: $49.95 (+$3.00 Postage and Handling) for each Utility Disk (with Training Disk and Manual).
FOR ONLY $15: You can get the Training Disk and Instruction Manual for either utility.
c r e d it  c a r d s : [v isa , m c or a m e r exp ] Caii cLibErtronics international, inc.

Clearinghouse: (212) 532-3089. 3
MAIL ORDER: Send check (no Purchase Orders or C.O.D.'s) to S&H Software, Box 5. Manvel, ND 58256.

•  L IC E N S E D  FROM APPLE: A ll Apple Computer Inc. programs — FPBASIC, INTBASIC, D O S 3.3 & D O S 3.2.1 — used in S & H  
Software's utility programs are licensed from Apple Com puter Inc. by S  & H  Software. The unique U B I license to software 
vendors allows their use o f these Apple Com puter copyrighted programs to execute their program s on U BI-created disks, 
without further licensing from Apple Com puter Inc. Software vendors’ inquiries invited for both utilities.

S&H Software ff Box 5  M anvel N I) 5 8 2 5 6  
(7 0 1 )6 9 6 -2 5 7 4



Applesoft Variable Dump
by Philippe Francois

T h is  h a n d y  d e b u g g i n g  u tility  
p r e s e n t s  a  “ d u m p ”  o f  c u r r e n t  
v a r ia b le  a r r a y  v a l u e s  fo r  
A p p l e s o f t  in  R O M .

A p p l e s o f t  A rra y  D u m p
r e q u i r e s :  

A p p l e  w i t h  A p p l e s o f t  i n  R O M

T h is  program  fo llo w s and com p le tes  
the "V A R IA B L E  D U M P ”  program  by 
S c o tt  D . S ch ra m  fro m  th e  M a y  1981 
M IC R O . T h e  orig inal program  printed 
a ll n o n -su b scrip ted  variables.

M y  v ersio n  reta in s th e  Sch ram  
sk e le to n  program  b u t is  a l i t t le  m ore 
co m p lex  s in c e  array storage is  m ore 
c o m p lic a te d  th a n  s im p le  v a ria b le  
storage.

T o  load "A R R A Y  D U M P "  enter 
m o n ito r m od e and typ e m a c h in e  code 
in to  m e m o ry  beginn ing  a t $ 4 0 0 0 . T h e n  
save th e  ro u tin e  to  d isk  w ith  "B S A V E  
ARRA Y D U M P , A $ 4 0 0 0 ,L $ 1 A 3 ."

T o  u se  th e  program  load ARRAY 
D U M P  in to  m em o ry  w ith  a "B L O A D  
ARRAY D U M P "  fo llow ed  by  "C A L L  
1 6 3 8 4 ."  (Y ou m a y  instead  B R U N  AR­
RAY D U M P .) A s in  th e  "V A R IA B L E  
D U M P " program , h it  any  k ey  to  stop 
or s tart th e  lis tin g .

P lease  d irec t corresp on d en ce to  the 
auth or a t C N R S /L a b o ra to ire  D 'ln fo r- 
m atique pour les  S c ie n ce s  de l 'H o m m e ,
31 C h e m in  Joseph A iguier, B .P . 71 , 
13277  M a rse ille  C ed ex  9 , France.

Sam ple Run

1 0  D IM  RR‘<<1 , 2 ) ,  BB$<2!> ,CC<3>
2 0  R R*< 0 ,0>  = 1: Rfl5<< 1 ,2 )  = 19999  
3 0  CC<1> = 9 9 9 .9 9
4 0  = " T H I S " : B B * a >  = “ I S  R ":BB*< 2:>  = "T E S T ”

DRUM

3B R U H  RRRRV DUMP 

flf|5 :< 0 ,0> = l
a , e > = 0  
( 0 , 0 = 0  
< 1 , 0 = 0  
< 0 ,2 > = 0  
< 1 , 2> = 19999

BB*< 0> = TH IS  
<1>=IS R 
<2>=TEST

C C  <0>=0
< 1> = 999 .99
<2>=0
<3>=0

DD*<0 ̂ ’THAT'S ALL"

3 C R L L  16334

f l f l * < 0 , 0 > = l  
< 1 , 0 > = 0  
< 0 ,15= 0  
< 1 ,1>=0 
< 0 ,2 > = 0  
< 1 ,2> = 19999

B B $ (0 > = T H IS  
< 1 J= IS  R 
< 2)= TEST

C C  <0>=0
< 1> = 999 .99
< 2>=0
<3>=0

D #<0 :1=
< 1 >=THRT'S ALL
<2>=
<3 :>=
<4> =
<5!>=
<6> =
<75=
<8>=
<95=
( 1 0 )  =
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MICRObitS (continued}

6 8 0 0 /6 8 0 9  S o ftw a re

In clu d es co m p a tib le  sin g le-u ser, 
m u lti-u se r  and netw ork -op eratin g  
sy s te m s, co m p ilers , a cco u n tin g  and 
w ord p ro cessin g  p ackages. Free 
catalog .

So ftw are  D y n a m ics  
2 1 1 1  W . C rescen t, S ta . G  
A n a h eim , C A  9 2 8 0 1

PET /C B M  O w n ers

R eal w orld  so ftw are  a t low  co st. 21 1 4  
R A M  adapter and 4 K  M em ory 
E xp an sio n  for " o ld "  8 K  P E T s. W rite  
fo r free catalog!

O p tim iz ed  D a ta  S y stem s 
D e p t. M , B o x  5 9 5  
P la ce n tia , C A  9 2 6 7 0

B u s  E x p a n s io n  M oth erb oard

A  4 4 -p in  bus exp an sio n  m otherboard  
w ith  6  s lo ts  ca n  be used  w ith  V IC -20 , 
A IM , S Y M , K IM . H as sev en th  s lo t for 
co n n e c tio n  cab le , p lu s layo u t for ±  
V cc  su p p lies. B a re  board o n ly  $ 3 2 .0 0 . 

R o b ert R am sey 
2 0 5 2  R u stic  Road 
D a y to n , O H  4 5 4 0 5

O SI N on -S ym b olic  D isassem b ler

N ow  lo o k  a t  m a c h in e  code programs 
in  d isassem b led  fo rm at. Standard 
6 5 0 2  m n e m o n ics . M any screen 
c o n tro l fea tu res , step -through m em ory  
to  lo o k  a t R O M  and RA M  routines. 
R u n s in  u n d er 4 K  m em ory . A utoload 
ca sse tte  o n ly  $ 9 .9 5  (plus postage). 

C o m p u ter S c ie n c e  Engineering 
P .O . B o x  5 0  
291  H u n tin g to n  Ave.
B o sto n , M A  0 2 1 1 5

E x p a n d  A pple M em ory!

M e m o ry  board s from  16K  to  2 5 6 K  by 
M icro so ft , S a tu rn , Legend, SVA, etc . 
a t lo w est p rices. A lso, 8 "  floppy 
d rives and hard  d isk s  by  L O BO , 
C O R V U S , and  SV A  at big d iscou nts! 

C o n n e c tic u t  Inform ations 
S y stem s 

2 1 8  H u n tin g to n  Road 
B ridgep ort, C T  0 6 6 0 8  
(203) 5 7 9 -0 4 7 2

JMCftO

j  * * *  * * *
; * *«  RRRRV DUMP ***
i  * * *  * * *
j  ***  ROUTINE TO DUMP R L L  flRRRV ***
; * * *  U R R IA B LES  TO CURRENT ***
j  * * *  OUTPUT D EU ICE  ***
;  * * *  * * *
j  * * *  BV P H IL IP P E  FRANCO IS ***
;  * * *

; E Q U A T E S ...

U flR L EP Z  *6B 
iJARH E P 2  *6C 
ENDSTL E P 2  *6D 
ENDSTH EP Z  *6E 
CH EPZ  *24 
XSRU EPZ  *46

P O IN TL  EPZ  *00  
POINTH EPZ  PO IN TL+ l 
SP L  EPZ  POINTH+1 
SPH EP Z  SPL+1 
L EN  EP Z  SFW+1 
RDDL EPZ  LEN+1 
RDDH EPZ  RDDL+1 
TVPE  EP Z  *D0 
TVF'OUT EP Z  TV PE -1  
ENDUAR EPZ  TYPOUT+6 
S H IF T  EPZ  ENDUAR+2 
INDX EPZ  SHIFT+1 
INDV EPZ  INDX+1 
NBDIM EPZ  INDY+1 
DIM EP Z  NBDIM+1

STROBE EQU *C010  
KBOARD EQU *C000

J A P P L E Q U A T E S ...
I  <SEE RF'PLE PEELED  U0L2>

G IU RYF EQU *E2F2  
PTRFAC  EQU *ED2E 
MOUEFM EQU SERFS 
OUTDO EQU *DB5C 
CRDO EQU *DAFB 
0UTSPC  EQU *DB5?
PRBLK  EQU *F948  
RPSOFT EQU *D43C

ORG *4000

DETERMINE TVPOUT ' S  TABLE

T A R T :
4 000 R9R5 LDR • INTEGER RRRRV <SVMBOL 50
4 0 0 2 R202 LDX #*02 USE TWO B YTES  FOR EACH ELEMENT
4004 95CF STR TVPOUT, X
4006 R9R4 LDR I STRING  ARRAY <SYMBOL * )
4O0S R203 LDX #*03 i USE THREE B YTES  FOR EACH ELEMENT
400A 95CF STR TVPO U T ,X
400C R9FI8 LDR #" “ ; RERL ARRAV (SS'MBOL "
400E R205 LDX #*05 • USE F IU E  B YTES  FOR EACH  ELEMENT
4010 95CF STR TVPO UT ,X
4012 •
4012 20FBDR JSR CRDO s PR IN T  A C .R .
4 0 1 5 R56B LDR URRL s MOUE BYTES
4 0 1 ? 8500 STR PO IN TL • FROM RPSO FT ' S
4 019 R 56C LDR URRH 5 PO IN TERS  TO
40  IE: 85S1 STR POINTH • F’ROGRRM-'S PO IN TERS
40 ID J
40  ID R 500  LOOP LDR P O IN TL * SEE  I F  WE
40 IF C56D CMP ENDSTL s RRE RT END
4021 D069 BNE PR IN T I » NO
4 023 R501 LDR POINTH i CHECK H IGH  BYTE
4 0 2 5 C 56E CMP ENDSTH ; I F  BOTH ARE EQUAL NO MORE
4 0 2 ? D003 BNE P R IN T I » RRRRV U A R IR B LE  LE FT
4 0 2 9 4C3CD4 JMP RPSOFT s RETURN TO B A S IC
482C: ;
4 0 2 C  J DETERMINE THE TVPE  OF THE NEXT RRRAV U A R IR B LE  AND
4 02C  ; NOTE IT  IN  THE U A R IR B LE  'TVPE -'

(Continued on next page)

; RPSOFT-'S  INTERN AL NUMBER 
;  HANDLING ROUTINES

J PR IN T  CHRR IN  A REG.
J PR IN T  A  CRRR IRG E RETURN 
J PR IN T  R SPACE 
J P R IN T  THREE SF'RCES 
J R P S O F T 'S  UIRRM START

I A P S 0 F T ' S PO INTER  
i  TO ARRAV U A R IA B LE  STORAGE 
J APSO FT-'S  PO INTER 
J TO END OF STORAGE

J SRUE RRER FOR X  REG.

; PO INTER  TO 
J CURRENT U AR IR B LE  
J STR ING  P R IN T  POINTER

J LENGTH OF STR ING  TO P R IN T  
•O FFSET  PO IN TER  TO 
i  NEXT U A R IA B LE  
; TVPE  OF U A R IA B LE  
; SYMBOL TABLE  OF U R R IR BLES  
; END OF CURRENT ARRAY U A R IA B LE

; MAX. UALU E  FOR X REG.
S MAX UALUE FOR V REG.
J NUMBER OF D IM ENSION  
J S IZ E  D IM ENSIO N  TABLE

J KEYBOARD STROBE 
i  KEYBOARD
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Array Dump (continued) 
402C: ;
402C  P R IN T ! :
402C R 0 0 0 LDY # * 0 0 NEXT CHRR W IL L  BE P R IN T
402E 3 4 2 4 STV CH RT THE L E F T  M ARGIN  OF THE WINDOW
4 0 3 0 20FBDA JSR CRDO 1 P R IN T  R C .R .
4 0 3 3 B 1 0 0 LDR < P 0 IN T L > ,V  1 THE H IG H  ORDER B IT  OF THE
4 0 3 5 3 0 1 3 B M I TYP1 DETERM INE THE T Y P E 'S  U ARIRBLE
4 0 3 7 CS IN Y
4 0 3 8 B 1 0 0 LDR < PO IN T L  > ,  V
4 0 3 ft 1 0 0 7 BPL TY P 2
403C A 9 0 3 LDR # * 0 3 I T ' S  A  S TR IN G
403E S5D 0 STA TVPE
4 0 4 0  4 C 4 E 4 0 JMP LR B E L5
4 0 4 3 T Y P 2 :
4 0 4 3 0 9 0 5 LDA # * 0 5 I T 'S  R REAL
4 0 4 5 S5D 0 STA TS'PE
4 0 4 ? 4 C 4 E 4 0 JMP LR B E L5
404R T Y P 1 :
4 0 4 R R 9 0 2 LDR # * 0 2  i I T 'S  AN INTEG ER
404C 3 5 D 0 STR TVPE
404E
4 0 4 E
4 0 4 E
4 0 4 E
4G4E

P R IN T  THE RRRAV U R R IR B L E 'S  NRME
FOLLOWED BY IT S  SYMBOL RND
COMPUTE THE RDRESS OF THE NEXT D O R IA B LE

4 0 4 E L R B E L5
4 0 4 E 2 0 3 3 4 1 JSR P R IN T N  ; P R IN T  U R R IR B L E 'S  NAME
4 0 5 1 R 6D0 LDX TYPE CHOOSE IN  TVPOUT TRBLE THE SYMBOL

4 0 5 3 B5CF LDR o c H X CORRESPONDING TO THE TVPE
4 0 5 5 205C D B JSR OUTDO J RND P R IN T  I T
4 0 5 3 C3 IN Y
4 0 5 9 B 1 0 0 LDR < PO I  N TL  > , V
405B- 3 5 0 5 STR RDDL
405D CS IN Y
4 0 5 E B 1 0 0 LDR < PO I N T L ) , V
4 0 6 0 3 5 0 6 STR RDDH
4 0 6 2 13 CLC
4 0 6 3 R 505 LDR RDDL
4 0 6 5 6 5 0 0 RDC P O IN T L
4 0 6 ? S 5 D 5 STR ENDUAR
4 0 6 9 R 506 LDR RDDH
4 0 6 B 6 5 0 1 RDC PO IN T H
4 0 6 D S5D 6 STR EHDUAR+1
4 0 6 F CS IN V s DETERM INE THE NUMBER
4 0 7 0 B 1 0 0 LDR < P 0 IN T L > ,Y ; OF D IM E N S IO N
4 0 7 2 S5DR STR N BDIM
4 0 7 4 Oft RSL J* IN D Y  I S  THE MAX. URLUE OF V
4 0 7 5 S 5 D 9 STR IN D Y
4 0 7 ? 0 f i RSL 5 IN D X  I S  THE M AX. URLUE OF X
4 0 7 8 35DS S Tft IN D X
4 0 7 f t 13 CLC • S H IF T  IS  THE UALUE TO BE
4 0 7 B R 5D 9 LD ft IN D Y ADDED TO THE P O IN T L  P O IN TE R  TO
4 0 7 D 6 9 0 5 RDC # * 0 5 RTTEMPT TH E F IR S T  RRRRV URLUE
4 0 7 F 3 5 D 7 STR S H IF T
4 0 3 1 ■

»

4QS1 S MO'JE BYTES FROM S IZ E S  D IM E N S IO N S  OF ARRAV IN TO
4 0 8 1 ;  D IM  TABLE
4 03 1 ■

*

4 0 ©  1 A 2 0 0 LDX # * 0 0
4 0 3 3 LA B E LS
4 0 S 3 C 3 IN V
4 0 3 4 B 1 0 0 LD ft < PO I N T L ) , V
4 0 3 6 95D B STA D IM , X
4 0 3 3 CS IN V
4 0 8 9 E3 I  NX
4 0 3 f t B 1 0 0 LDA <P O IN T L ) ,  V
40SC 95D B STR D IM , X
4 0 3 E ES I  NX
4 0 S F E4D 9 CPX IN D Y
4 09 1 D 0F0 BNE LR B E L8
•1093 
4093 
4 0 9 3  
4 0 9 3  
4 0 9 5  
4 0 9 ?  
4 0 9 9  
4 0 9 f t  
409C: 
4 0 9 E  
4 0 9 E  
4 0 9 E  
4 0 9 E  
4 0 9 F  
4 0  A 1 
4 0 f t3

R 6D 3
FI900
95DR
CR
E4D 9
D 0F 9

IS
0 5 0 0
6 5 D ?
3 5 0 0

IN IT IA L IS E  IN D EXES I ,  J , K . . TO ZERO

LDX IN D X 
LDR # * 0 0  

L R B E L 9  STR D I M - l . X  
DEX
CPX IN D Y 
BNE L A B E L9

COMPUTE RDRESS OF TH E CURRENT A R R A Y 'S  F IR S T  URLUE

CLC
LDA P O IN T L  
RDC S H IF T  
STA P O IN T L (Continued on next page/

APPLESCOPE
D IG ITAL S T O R A G E  O S C IL LO S C O P E  

In te r fa c e  fo r  th e  A p p le  I I  C o m p u te r

T h e  A P P L E S C O P E  s y s t e m  c o m b i n e s  t w o  h i g h  s p e e d  
a n a l o g  t o  d ig i t a l  c o n v e r t e r s  a n d  a  d i g i t a l  c o n t r o l  b o a r d  
w i t h  t h e  h ig h  r e s o lu t i o n  g r a p h i c s  c a p a b i l i t i e s  o f  t h e  A p p l e  
l l  c o m p u t e r  t o  c r e a t e  a  d i g i t a l  s t o r a g e  o s c d io s o c p e  
S i g n a l  t r a c e  p a r a m e t e r s  a r e  e n t e r e d  t h r o u g h  t h e  k e y b o a r d  
t o  o p e r a t i o n a l  s o f t w a r e  p r o v i d e d  i n  P R O M  o n  t h e  D I  
c o n t r o l  b o a r d

•  D C  t o  3 . 5  M h z  s a m p l e  r a t e  w i t h  1 0 2 4  b y t e  b u f f e r  
m e m o r y

•  P r e t n g g e r  V i e w in g
•  P r o g r a m m a b le  S c a le  S e le c t
•  C o n t in u o u s  a n d  S i n g le  S w e e p  M o d e s
•  S i n g le  o r  D u a l  C h a n n e l  T r a c e

P r ic e  f o r  t h e  t w o  b o a r d  A p p i e s c o p e  s y s t e m  i s  $595 
E X T E R N A L  T R I G G E R  A D D A P T E R  S29

APPLESCO PE ACCESSORIES
A P P L E S C O P E - H R 1 2  H i g h  r e s o l u t i o n  1 2  b i t  a n a l o g  t o  
d i g i t a l  c o n v e r t e r  w i t h  s a m p l e  r a t e s  t o  1 0 0  K h z .  R e q u i r e s  
4 8 K  A p p l e  II w i t h  d i s k  d r iv e .  S o f t w a r e  p r o v i d e  o n  f l o p p y  
d i s k  i n c l u d e s  b a s i c  S C O P E  D R I V E R  p a c k a g e .

P r i c 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 i g h  R e s o l u t i o n  A N D  H i g h  S p e e d  
C i r c u i t  c o m b i n e s  t w o  6  b i t  f la s h  a n a l o g  t o d i g i t a i  c o n v e r t e r s  
t o  g i v e  a  1 0  b i t  d y n a m i c  r a n g e .  T h e  1 0  b i t  c o n v e r t e r  r e s o lu ­
t i o n  i s  m a in t a in e d  a t  s a m p l i n g  r a t e s  u p  t o  t h e  7  M h z .  m a x i ­
m u m  f o r  s i g n a l  s l e w  r a t e s  l e s s  t h a n  .5  v o l t s  p e r  m i c r o ­
s e c o n d .  L a r g e r  in p u t s  s le w  r a t e s  w i l l  r e d u c e  t h e  c o n v e r t e r  
r e s o lu t i o n  t o  6  b i t s  u n t i l  t h e  s ig n a l  s t a b i l i z e s  w i t h i n  t h e  .5  
V o l t  p e r  m i c r o s e c o n d  l i m i t .  R e q u i r e s  4 8 K  A p p l e  I I  w i t h d i s k  
d r i v e .  S o f t w a r e  p r o v i d e d  o n  d i s k  i n c l u d e s  t h e  b a s i c  
S C O P E  D R I V E R  p a c k a g e  P r i c e  p e r  c h a n n e l  $ 6 9 5  

A P P L E S C O P E - E X T  E x t e r n a l  t r i g g e r  a d a p t e r  h a s  a  
s w i t c h  s e l e c t a b l e  e x t e r n a l  t r i g g e r  i n p u t  t o  a  B N C  c o n ­
n e c t o r  m o u n t e d  i n  a  r e a r  s l o t  o f  t h e  A p p l e  l l  c o m p u t e r .

P r i c 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 t e r  c o n n e c t s  t h e  B e r g  s t i c k  
c o n n e c t o r s  o n  t h e  A l  c i r c u i t  c a r d  t o  m a le  B N C  p l u g s  
m o u n t e d  i n  a  r e a r  s l o t  o f  t h e  A p p l e  I I  c o m p t e r .

P r i c e  $ 1 4 . 9 5

B U S  E X T E N D E R S  A l l o w  e a s y  a c c e s s  t o  A p p l e  II 
p e n p h e r a l  c i r c u i t  c a r d s  P r i c e  $ 1 9 . 9 5

S C O P E  P R O B E S  O s c i l l o s c o p e  p r o b e s  f o r  u s e  w i t h  t h e  
A P P L E S C O P E  B N C  a d a p t e r  P n c e $ 2 9 . 9 5

S C O P E  D R I V E R  A d v a n c e d  s o f t w a r e  f o r  t h e  A p p i e s c o p e  
s y s t e m  p r o v id e d  o n  5 % "  f l o p p y  d is k .  A v a i l a b le  o p t i o n s  
in c l u d e :

•  S i g n a l  A v e r a g in g  -  A c q u i r e s  1 t o  2 5 5  s ig n a l  s w e e p s  
a n d  d i s p l a y s  t h e  a v e r a g e d  r e s u l t .

•  D i g i t a l  V o l t  M e t e r  -  A l l o w s  u s e  a s  a  r e a l  t im e  D V M  o r  u s e  
t o  m e a s u r e  p o in t s  o n  a n  a c q u i r e d  s w e e p .

•  H a r d  C o p y  -  U s e s  g r a p h ic s  p r i n t e r  l o  p r o d u c e  h a r d ­
c o p y  o u t p u t  o f  d i s p l a y e d  t r a c e s .

•  D is k  S t o r a g e  • A l l o w s  a u t o m a t i c  s t o r a g e  a n d  r e c o v e r  
o f  a c q u i r e d  d a t a  o n  f l o p p y  d is k s .

•  S p e c t r u m  A n a l y z e r -  C a l c u la t e s  a n d  d i s p l a y s  f r e q u e n c y  
s p e c t r u m  o f  a c q u i r e d  d a t a .

BUS RIDER 
LOGIC ANALYZER for the APPLE II

T h e  B U S  R I D E R  c i r c u i t  c a r d  s i l e n t l y  r i d e s  t h e  A p p l e  II 
p e n p h e r a l  b u s  a n d  a l l o w s  r e a l  t im e  t r a c k in g  o f  p r o g r a m  
f lo w .  S o f t w a r e  p r o v id e d  o n  E P R O M  a l l o w s  s e t  u p  o f  t r a c e  
p a r a m e t e r s  f r o m  t h e  k e y b o a r d  a n d  r e a d  b a c k  o f  d i s a s ­
s e m b l e d  c o d e  a f t e r  a  p r o g r a m  h a s  b e e n  t r a c k e d .

•  3 2  b i t  b y  1 0 2 4  s a m p l e  m e m o r y  b u f fe r
•  M o n i t o r s  D a t a  a n d  A d d r e s s  b u s  p lu s  8  e x t e r n a l  in p u t s
•  T r ig g e r  o n  a n y  3 2  b i t  w o r d  o r  e x ie r n a l  t n g g e r
•  P r e t r ig g e r  v ie w in g

T n e  B U S  R I D E R  i s  a n  i n v a l u a b le  d e v e lo p m e n l  t o o l  fo r  
a n y o n e  w o r k in g  w i t h  A p p l e  I I  o r  A p p l e  11+  c o m p u te r s .

P r ic e  $ 2 9 5

RC E LE C TR O N IC S  INC.
7 2 6 5  T u o l u m n e  S t . .  G o l e t a ,  C A  9 3 1 1 7  

V i s a  (805)968-6614 M / C
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/AtCRO
Microbes 
and Updates

R .L . M o r r is  f ro m  L yn chb u rg , VA, offers  
th is  upda te  to  “ R ecurs ive  Use o f  
G O S U B  in  M ic ro s o ft  B A S IC ”  (43:68):

I en joyed  reading th e  above article  
and  d ecided  to  ex p e rim en t w ith  m y 
A IM  6 5  for th e  program  ca lcu la tin g  
N -fa c to ria l. I had so m e  p ro b lem s due to 
th e  d ifferen ces in  B A SIC  b etw een  these 
tw o  com p u ters. B elo w  is  a  lis tin g  that 
does ru n  o n  th e  A IM  6 5 . Y o u  can  see 
fro m  th e  " R U N "  p rin to u t th a t th e  AIM 
q u its  a t N  =  2 2  w ith  a n  " O M "  error. 
T h e  o n ly  chang es m ad e from  th e  origi­
nal are in  lin e  1 0 0  and th e  addition of 
lin e  170 .

LIST
10 INPUT "ENTER N” ;N
20 IF N< 0 or INT(N) < N THEN 60
30 GOSUB 100
40 PRINT N; "FACTOR = ” ;F 
50 GOTO 10
60 PRINT N; "FACTOR UNDEFINED" 
70 GOTO 10

100 IF N = 1 OR N = 0 THEN 170
110 N = N — 1
120 GOSUB 100
130 N = N + 1
140 F = F*N
150 RETURN
170 F = 1 :RETURN

RUN
ENTER N? 0
0 FACTOR = 1 

ENTER N ? 1
1 FACTOR = 1 

ENTER N? 2
2 FACTOR = 2 

ENTER N? 3
3 FACTOR = 6 

ENTER N? 4
4 FACTOR = 24 

ENTER N? 21
21 FACTOR = 5.10909422E + 19 

ENTER N? 22
?OM ERROR IN 100

RUN
ENTER N? - 1
-  1 FACTOR UNDEFINED 
ENTER N? 5
5 FACTOR UNDEFINED

(Continued on next page)

Array Dump (continued)

4 0 R 5 R 501 LOR P O IN TH
4 0 R 7 6 9 0 0 RDC # * 0 0
4 0 0 9
4 0R B
4 0R B
4 0R B

S 501 STR P O IN T H  

P R IN T  CURRENT IN D IC E S  a , J , K .  . )

4 0 f lB L R B E L 2 :
40R B R9RS LDR # " < "
40R D 295C D B JSR OUTDO
4 9 B 0 R 6D8 LDX IN D X
40132 L A B E L 1 :
4 0 B 2 B5DR LDR D IM - 1 ,  X
4 0 B 4 RS TRY
4 0 B 5 CR DEX
4 6 B 6 8 6 4 6 STX XSRU ;  SRUE X  REG.
4 0 B 8 B5DR LDR D I M - l . X
40B R 2 0 F 2 E 2 JSR G IU R V F
40B D 202EED JS R  PTRFRC
40C ® P.646 LDX XSRU J RECCiUER X  REG.
4 0 C 2 CR DEX
4 0 C 3 E 4 D 9 CPX INDY
4 0 C 5 F 0 0 8 BEO LR B E L3
4 0 C 7 R9RC LDR
4 0 C 9 205C D B JSR OUTDO
10CC 4C-B240 JMP LR BEL1
4 0C F L R B E L 3 :
4 0C F R 929 LDR  # ' > '
4 001 205CDB JSR OUTDO
4 0 D 4
4 0 D 6
4 0 D 6
4 0 D 6

R93D LDR # • '= '

NOW P R IN T  THE NUM ERIC  OR CHRR URLUE

4 0 D 6 205C D B JSR OUTDO
4 0 D 9 R5[>0 LDR TVPE
4 0D B C 9 0 3 CMP # * 0 3
40D D F 0 0 S BEQ L B E L 1 0  J T V P E = 3 ,P R IN T  S TR IN G
4 0D F
4 0E 1
40C 1
4 0E 1

3 0 0 C B M I L B E L 11  1 T Y P E = 2 ,P R IN T  INTEG ER URLUE 

T V P E = 5 ,P R IN T  RERL URLUE

4 0E 1 2 0 9 9 4 1 JSR RERLOU
4 0 F 4 4 C F 0 4 0 JMP N X TS IM
4 0 E 7 L  B E L 1 0 :
4 0 r ? 2 0 7 7 4 1 JSR STROUT
40E O 4 C F 0 4 0 JMP N X TS IM
4 3F D LBEL. 1 1 :
4 8E D 2 0 6 7 4 1 JSR IN T 0 U T
■ tn r c - i

4 0 F 0
4 0 F 6

J

J

N X T S IM  SETS THE flRRRV P O IN TER S TO THE NEXT flRRRV

4 0 F 6 N X T S IM :
4 0 F 0 20FBDR JSR CRDO
4 0 F 3 2 0 4 8 F 9 JSR PRBLK
4 0 F 6 18 NXTS1 CLC
4 0 F ? R 5D 0 LDR TVPE
4 0 F 9 6 5 0 0 RDC P O IN T L
4 0 F B 3 5 0 0 STR P O IN T L
4 0 F D 9 0 0 2 BCC C 0N T2
4  OFF E 601 IN C  P O IN T H
4 1 0 1 C 0N T2 :
4-161 2 0 4 6 4 1 JS R  END J I S  I T  TH E END
4 1 0 4 OF THE CURRENT RRRRV ?
4 1 0 4
4 1 0 7

2 0 5 6 4 1 JSR WRIT

4 1 0 7
4 1 0 7 J

S E TS  CURRENT RRRRV IN D EXES

4 1 0 7 R 6D6 LDX IN D X
4109 R 4D9 LDY IN D Y
4 1 0 B L R B E L 4 :
4 1 0 B B 5 t'R LDR D IM - 1 ,  X
4 1 0 D 18 CLC
4 1 0 E 6 90 1 RDC # *0 1
4 1 1 0 95DR STR D IM - 1 ,  X
4 1 1 2 CR DEX
4 1 1 3 B5DR LDR D IM - 1 ,X
4 .1 1 5 6 9 0 0 RDC # * 0 0
4  1 17 95DR STR D IM - 1 ,X
4 1 1 9 B9D R 00 LDR D IM - 1 ,  V
4 1 1 C D 50B CMP D IM ,X
4  1 IE D 08B BNE LR B E L2
4 120 38 DEY
4 1 2 1 B9D R 00 LDR  D IM - 1 ,  V
4 1 2 4 D5DR CMP D IM - 1 ,X
4 1 2 6 [>033 BNE LR B E L2
4 1 2 8 R 900 LDR # * 0 0  (Continued on next page)

90 MICRO -  The 6502/6809 Journal No. 4 7 -A p ril 1982



4 1 2 f t  95DR STR D IM - 1 ,X
412C: 95D B STR D IM .X
4 1 2 E  CR DEX
4 1 2 F  SS DEV
4 1 3 0  4C 0B 41 JMP LR B E L4
4 1 3 3 »*
4 1 3 3 ;  P R IN T  THE NAME OF THE CURRENT ARRftV
4 1 3 3 •*
4 1 3 3 P R IN T N !
4 1 3 3  m m LDV # * 0 0
4 1 3 5  B 1 0 0 LDA ( P O IN T L ) iV
4 1 3 ?  265C D B JSR OUTDO
4 1 3 R  CS IN V
4 1 3 B  B 1 6 0 LDA ( P O IN T L ) ,V
4 1 3 D  2 9 7 F AND # * 7 F
;1 1 3 F  D BB2 BNE C0NT3
4 1 4 1  R 9R0 LDA # ”  ”
4 1 4 3  4C5CDB C 0N T3  JMP OUTDO
4 1 4 6 •»
4 1 4 6 ;  CHECK I F  A L L  ELEMENTS OF CURRENT flR R R V  ftRE PR IN TED

4 1 4 6 •»
4 1 4 6 END:
4 1 4 6  R 5 0 0 LDR P O IN T L
4 1 4 S  C 5D5 CMP ENDURR
4 1 4R DC-109 BNE RTS1
4 1 4 C  R 501 LDR P O IN TH
4 1 4 E  C 5 0 6 CMP ENDURR+1
4 1 5 0  D 0 0 3 BNE RTS1
4 1 5 2  4C 1D 40 JMP LOOP
4 1 5 5  6 0 RTS1 RTS
4 1 5 6
4 1 5 6 1 R O U TIN E  FOR S T R R T 'S T O P  L IS T IN G
4 1 5 6 •*
4 1 5 6 W A IT :
4 1 5 6  RDB0C6 LDA KBOfiRD
4 1 5 9  10FR B P L RTS1
4 1 5 E  R D 10C 0 LDR STROBE
4 1 5 E  RD0CC0 W R IT1 LDA KBOARD
4 1 6 1  10FB B P L  W R IT 1
4 1 6 3  RD10C0 LDR STROBE
4 1 6 6  6 0 RTS
4 1 6 ? •*
4 1 6 7 ;  RO U TIN E FOR P R IN T IN G INTEG ER UALUES
4 1 6 ? •*
4 1 6 ? IN T O U T !
4 1 6 ?  R 0 0 0 LDV # * 0 0
4 1 6 9  C l 0 0 LDR ( P O IN T L ) , V J GET LOW BVTE
4 1 6 B  RR TAX
4 1 6C CS IN V
4 1 6 D  B 1 0 0 L D ft ( P O IN T L ) ,V ;  GET H IG H  BVTE
4 1 6F  RS TAV J PUT H IG H  BVTE IN  V  REG.

4 1 7 0  S fl TXR ;  PUT LOW BVTE IN ACCUMULATOR

4.171 2 0 F 2 E 2 JSR G IU A V F ;  CONUERT TO F L O A T IN G  P O IN T
4 1 7 4  4C2EED JMP PTRFRC j  P R IN T  I T
4 1 7 ?
4 1 7 7 J R O U TIN E  FOR P R IN T IN G S TR IN G
4 1 7 7 ;  P O IN T E D  BV S P L , SPH OF LENGTH “ L E N "
4 1 7 ? •»
4 1 7 ? STROUT:
4 1 7 7  R 0 0 0 LDV # * 8 0
4 1 7 9  B 1 0 0 LDA ( P O IN T L ) ,V
4 1 7 B  F 0 1 B BEQ RTS2
4 1 7 D  S 5 0 4 STA LEN
4 1 7 F  CS IN V
4 1 S 0  B 1 0 0 LDR ( P O IN T L ) ,V
4 1 S 2  8 5 0 2 STR SPL
4 1 8 4  CS IN V
4 1 S 5  B 1 6 0 LDA ( P O IN T L ) ,V
4 1 8 7  8 5 0 3 STA SPH
4 1 8 9  R 8 0 0 LDV # * 8 0
4 1  SB L 0 0 P 1 :
4 1  SB C 404 CPV LEN
4 1 8 D  F 0 0 9 BEQ RTS2
4 1 8 F  B 10 2 LDA ( S P L ) , V
4 1 9 1  205CDB JS R  OUTDO
4 1 9 4  CS IN V
4 1 9 5  4CBB41 JMP LOOP1
4 1 9 8  6 0 R T S 2  RTS
4 1 9 9
4 1 9 9 ;  R O U T IIC  FOR P R IN T IN G RERL URLUE
4 1 9 9
4 1 9 9 R EftLO U !
4 1 9 9  R 401 LD V  PO IN TH
4 1 9 B  R 5 0 0 LDA P O IN T L
4 1 9 0  20F9E R JSR MOUEFM
4 1 R 0  4C2EED JMP F'TRFAC JMCftO'

Microbes (Continued}

H ere  is  a n o te  f ro m  C h u c k  W ard in, 
C o lo rado  Springs, C o lorado :

T h a n k  y o u  fo r th e  f in e  a rtic le  and 
program  "A p p le  P asca l T e x tf i le  L ister, 
(4 4 :1 0 0 ) . I  b ind  m y  lis tin g s  and th is  for­
m a t h elp s m e find  th e  lis tin g  I  w an t 
q u ick ly .

I  d id  c o m e  across o n e  p ro b lem  w ith  
th e  program  as p rin ted . It w ill  w o rk  for 
th e  firs t te x tf ile  o n ly  and fo rc e  o n e  to 
s ta rt th e  program  o v er to  get a  second  
f i le  to  l is t .  B e lo w  is  a  s im p le  so lu tio n .

PROGRAM READ:

End
end

Until Filename = ”
End. (* MAIN PROGRAM *)

SHOULD READ:

End 
end; 

close (textfile)
Until Filename = ”

End. (* MAIN PROGRAM *)

JMCftO

O . S . I .  C 4 P  T r s - 8 0  M o d e l  I  fc I I I

T h e  R o o m ’ s  o *  C y g n e s  I V
You are in  a rooe mth u l l i  place* randoal* throughout. There are
three to ten ROBOTS bent e* destroying voo mth User f ir e  or bv 
touching you. You tost destroy a ll the robots in  t  roo•  to ad.ance a 
level. The higher the le«ci the l « t f  the robots. KftTCH-OUT the - i l l s  
are e le c tr if ie d " There are tuo ski 11 le<els.
O.S.I. C«P -  Color Sound Joysticks 8K Cassette -  *9.95
Trs-80 I V I I I  Sound both 16* basic t  32X aachme Cassette -  *9.95
Trs-00 "M el I DisV J2« basic I  «B« aachme - *15.95

M u r d e r  M a n s i o n  -  A d v e n t u r e  ** 1
You and s ir  other people are eiploring a three story house for a
treasure. HATCH-OUT" Soaeooe is  k illin g  the others and you could be 
n *it!
Trs-80 »ersion has a oraphic representation of each ro o * " ’
O.S.I. C4P - S' Cassette - *12.95
Trs-60 I 1 I I I  (Graphics* 32k Cassette -  *15.«5
Trs-80 I m  Disk -  *19.95

C o l o r  M u s i c
This is a fantastic wchine language orograa. This orograa has * 
sections that m i l  reproduce patterns on the screen mth ausic.
Connect vour recorder or stereo to th f  input jack on the computer and
natch the ausic coae ali«e. The four options ares 

I.  GRAPHIC PATTERNS 2. COLOR PATTERNS
J. COtOft LASERS <• COLOR SAKS

O.S.I. C4P Color 8* Cassette - *8.95

T a n k  T r a p
This is  a o«e pla.er gate Khere you figh t the coaputer. The object is 
to destroy the ENENY IAIO and HOUSES before he destroys YOU and TO* 
HOUSES. But HATCH-OUT for the hidden AWES"
O.S.I. C4P Color Sound Joysticks 8K Cassette -  *6.95

S t a r  E x p l o r e r
You are the only suryiver of a sneak attack on the flee t. You aust 
destroy the regaining enea. BATTLESHIPS and tnetr HONE P1ANCT before 
tiae runs out. You aust flock at STARBASES to refuel and pick-up pieces 
of the PiAJIET DESTROYER -eapon. But KATCIMWT one of the STARBASES has 
been taken oyer"
O.S.I. C«P Color Sftind 8» Cassette - *6.95

S e n d  * 1 . 0 0  f o r  c a t a l o g .

C O M P -U -G A M E R  S O F T W A R E  
P.O. 801 802 
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NEW!
C HECKBO O K CHECKV/RITER 

PRO G R AM  FOR:
TRS 8 0 C C 'U APPLE ll '«

TRS 80  M O D I/L E V E L  II'** 
TRS 8 0  M O D EL III 

C AS S E TTE  T A P E  S 9.95  ^  
o r  L IS T IN G  8 4 .9 5

NOW. . .Continuous Checks
That Can be Used W ith  or W ithout Your Computer!! 

The Best in  A  Hom e Checking System

( PLAY THE NUMBERS
g a m e - a n d  w in

With ELF and TWG/ARIMA
S T A T I S T I C A L

S O F T W A R E

E L F  p e r fo r m s

factor analysis 
multiple regression 
stepwise, discriminant analysis 
cross tabulations 
1 and 2 way AIMOVA 

well as all basic statistics, including 
skewness, kurtosises, etc. and Chi- 

Square. ELF w ill also create and edit a 
data base as well as visually depict 

data in scattergrams and histograms 
(bar graphs)...and more

a s \

T W G /

A R IM A  is
invaluable to 
users interested 
in time series. This .
Box-Jenkins package 
identifies
• seasonal and non- 

seasonal differencing
• Box-Cox transformations 

estimates
• correlation between coefficients
• Box-Pierce 0  sta tistics and their 

significance
•  t  statistics
•  probabilities and predicts
• various lead times
• starting points
■ confidence levels for time series forecast 

data 
S300.00
Each program comes with database manager, numeric 
software keypad and requires an Apple II w ith Applesoft 
48 K, and DOS 3.3 
To order write to 
The Winchendon Group 
3907 Lakota Road 
P.O. Box 10114 M 
Alexandria, VA 22310

THE WINCHENDON GROUP

T h a t's  n g h i C o n tin u o u s  C hecks (an fo ld e d  in  
a 3 -to -a -p a g c  desk set des ign . A n d  th e y  ca n  be 
co m p u te r p rin te d , h a n d w rit te n  or ty p e w ritte n  
—  w h ic h e v e r s u its  th e  q u a n tity  or s itu a tio n .

S P E C IA L  D E S IG N  
O u r checks a re  no t a h ig h  vo lu m e  b us iness  
fo rm  a d a p ta tio n  T h e y 're  spec ia lly  designed 
C o m p u te r /M a n u a l C hecks  fo r  th e  hom e 
use r. A n d  th e y 're  e a sy  to  use. too . No need to 
change  p r in te r  fo rm  w id th  w h e n  lo a d in g  O ur 
checks a re  th e  sam e 9 V i"  w id th  as s tanda rd  
tra c to r fe e d  p r in te r  paper Check te a r d ow n  
size is  the  sam e as th e  c lass ic  persona l-s ized  
c h e c k  issued b y  a ll banks

C O M P L E T E  H O M E  S Y S T E M  
W ith  th is  sys tem  yo u  can p r in t the  b u lk  o f your 
m o n th ly  checks on  yo u r co m p u te r u s ing  ou r 
p ro g ra m . Y our c h e cks  and s tu b s  ca n  th e n  be 
s to red  in  ou r a ttra c tive  D ata  R ing B inder 
C h e c k b o o k . La te r, if you have a fe w  checks lo  
w r ite , th e re ’s  no  need to  load th e m  in to  a 
p r in te r  • ju s t  w r ite  a check a t y o u r  desk as 
sh o w n  above. A n d  you can m a il y o u r checks in  
o u r  d u a l w in d o w e d  e n v e lo p e s  to  e lim in a te  
a dd ress ing  chores.

U N IQ U E
You w o n 't  f in d  c o n t in u o u s  checks lik e  these  
anyw h e re  A nd . ou r specia l sm a ll q u a n tity  
p r in t in g  process w i l l  g ive  yo u  e x c e lle n t q u a lity  
and  appea rance  S tanda rd  c o lo r-c o o rd in a te d  
im p rin t in g  and  encod ing  is  as sh o w n  above

Y o u 'll save as m u ch  as S 9 .8 5  over the  
separate purchase price  A n d  w ith  th e  specia l 
package you can beg in  your m o n th ly  c h e ck ­
book ba lanc ing  and b ill pay ing  as soon as you 
rece ive  yo u r checks. Ju s t enclose a voided 
check (for encod ing  in fo rm a tio n ) w ith  yo u r 
p aym ent (V ISA M a ste rC ard  o rde rs  m ust 
s h o w  s ignature , exp ira tio n  date, a n d  account 
n um ber). Or. send  to d a y  fo r sam ples.
e MAIL AOOHtSS SOURCE 1CH4H —m ow n CIS 70?70.?J>

S Y N E R G E T I C  « i s  s h e p h e r d  h o

s o l u t io n s
PHONE (813) 646  6557 MULBERRY. FL 3 3 8 6 0

(logo ca n  be om itted ) on  b lu e . g re y , g reen , or 
b u f f  checks p R | C e d  R IG H T  

T w o  H undred  checks  a re  |u s t $ 2 9 .9 5  (enve ­
lopes $ 1 4 .9 5 )  F ive H undred  checks are 
S 4 9 .9 5  (envelopes $ 2 7 .9 5 )  D ata  R ing  C heck­
books a re  o n ly  $ 4 .9 5 .

S p e c ia l "O R D E R  N O W "  O f fe r  
S o  th a t yo u  can s ta rt us in g  yo u r com puter 
im m e d ia te ly  to  pay yo u r m on th ly  b ills , w e 'l l 
m ake you a specia l package o ffe r. If yo u  order 
d ire c tly  fro m  th is  ad. w e  ca n  send  you:

2 0 0  C hecks . 1 0 0  E n ve lo p e s . A  B inde r, 
a n d  P ro g ra m  fo r  $ 4 9 .9 5  

-  O R  -
5 0 0  C hecks . 3 0 0  E n ve lo p e s . A  B inder, 

and  P ro g ra m  fo r  $ 7 4 .9 5

utility city
2 1  o f  o u r  m o s t - a s k e d - f o r  A p p l e  U t i l i t i e s  

b y  B e r t  K e r s e y  48k  A pplesoft r o m

For yOUR Big A p p le -O u r 21 most-asked-for Apple U»t>es on one big 
d is k -U tt Formatter makes property spaced 4  indented listings wnh 
printer page breaks. Each program statement is on a new ine with If- 
Then's 4  Loops called out; a great de-bugger! Catalog In any number 
o f  columns 4  any page-width to  CRT or printer Automatically post 
the  Run-Number 4  last-used Date in your programs. M ake any 
command Invisible in your Kt>ngs; Access program Ines in memory 
fo r garbage repair *  "illegal" alteration, Quickly sort 4  store info on 
disk; Run any A pp leso ft file w h ile  another stays Intact; Move lines 
within your programs; Renumber to  65535; Save inverse, INVISIBLE & 
trick file names; Convert dec to  hex 4  binary, or INT to  FP; Append 
programs; dum p th e  te x t screen to  ANY p rin te r . More to o  21 
Programs Totall

P L U S  . . .  A P P L E  T IP  B O O K  N U M B E R  T H R E E !
4 0  PAGES o f new tips, tncks 4 articles—"DOS Trickery," "Copy 
S toppe rs ." Programming the  Reset K ey" 4 m uch more Plus 
understandable explanations o f how  each U-City Program w orks- 
One o f the best A pple learning tools on the market today1

✓  U t il ity  C ity  on  A pp leso ft Disk 
_  ✓  40-page Beagle Bros A p p le  Tip Book =  3 

A p p le  PEEKS, POKES &  POINTERS Chart

alpha plot
H i- R e s  A p p l e  G r a p h i c s / T e x t  U t i l i t y
b y  Bert Kcrecy ft  Jack Cassidy 48K REQUIRED

H I - R E S  D R A W I N G :  C rea te  h i-re s  p ic tu re s  4  cha rts , 
appcndable to  your programs. Keyboard o• Paddle control; O p 
bonal Xdraw Cursor (see Ines before you draw!); Any color mix or 
REVERSE (opposite o f background). Circles, Boxes 4 Ellipses, filled or 
n o t  Bonus Programs too-SCRUNCHER stores hi-res in as little as I  /3  
normal disk space SHIFTER transfers any portx>n o f the hi res screen. 
Also superimpose hi-res images and convert Hi-Res to  Lo-Res 4  back 
fo r fascinating abstracts'

H I  R E S  T E X T : Beautiful upper 4  lower case w ith  Descenders, 
color or reverse; Povtionable anywhere (NOT restricted by Htabs 4 
vtabs) Professional looking PROPORTIONAL SPACING! Adjustable 
Type Size, le a d in g  (line spacing) 4 Kerning (le tte r spacing). M ulti­
directional typing; up, dow n, even backwards'

P L U S  . . .  A P P L E  T IP  B O O K  N U M B E R  F O U R !
40 PAGES Of tips fo r making the  most o f your A pple s advanced 
graphics capabrtties Alpha instructions plus shape table ops, new 
titling 4  color tricks and fascinating animation expenments'

I ✓  A lp h a Plot o n  A p p le s o ft Disk.
*  j y i S ?  ✓  4 0 -p a g e  Beagle Bros A p p le  Tip B ook «  4 

j  | v /  A p p le  PEEKS, POKES &  POINTERS Chart.

Apple Utility Disks!
With Free PEEKS & POKES Wall Chart!

4 3 1 5  S ie r r a  V is ta  
S a n  D ie s o ,
C A  9 2 1 0 3  

7 1 4 - 2 9 6 - 6 4 0 0

W IT H  E A C H  O R D E R , Y O U  W IL L  R E C E IV E  . . .
D  Dos Boss, U tility c ity  or A lpha Plot on Applesoft Disk 
a  A  40-page Apple Tip Book teach entirely different)
□  A n 11.17 Apple PEEKS, POKES S POINTERS Chart

do/ b o s s
DISK COM M AND EDITOR
by Bert Kersey A Jack Cassidy

A classic utilty  you will ENJOY! Rename Commands: "Catalog" can 
be "Cat," etc Save-Protect your programs; Unauthorized copy at­
tempts produce "N ot Copyable" message 1-Key Program Selection 
from catalog (extremely handy1). Catalog Customizer—Change Disk 
Volume message to  your M e, Omit o r  alter file codes; Catalog by file 
type, etc. Rewnte Error Messages—"Syntax E rror" can be  "Oops1”  
or anything you want!

A ll o f  Dos Boss's change feaures may be appended to  your pro­
grams, so tha t anyone using your disks on  any Apple (boo ted  or 
no t) w ill be form atting DOS the way you designed Itl

P L U S  . . . A P P L E  T IP  B O O K  N U M B E R  T W O !
With valuable DOS information '  Poking Around m DOS," Making 
Programs Unstable," "Two-Sided Disk Tips," ' Care o f Your Drives" 
"Creative Peek*ig 4  Poking," "3 .2  vs 3.3," etc

✓  Dos Boss o n  A pplesoft Disk
✓  40 page Beagle Bros A p p le  Tip Book = 2  
y /  A pple PEEKS, POKES & POINTERS Chart

MINIMUM 32K REQUIRED

r BONUS WITH EACH DISK!
s P O K E  y o u r  A p p l e  a l l  n ig h t  l o n g  w i t h  t h is  h a n d y  1 1 x 1 7  r e fe r -  
:  e n c e  p o s t e r !  T h e  m o s t  u s e a b le  P E E K S , P O K E S ,  P O IN T E R S  & 

C A L L S  s c r o u n g e d  u p  f r o m  e v e r y  s o u r c e  im a g in a b le !  A  g r e a t  
c o m p a n io n  t o  o u r  o r ig in a l  A p p l e  C o m m a n d  C h a r t _

W 8 8 k5 S B 3 £ \M a s te r C a r d ,  V IS A  o r  J -  e x t . 8 2 7

N a tio n w .d e - . ® M _ 1 5 0 0  e x t . 8 2 7
C alifo rn ia-. .. 8 0 0  i  e x t . 8 2 7  
A la s k a / H a w a ii :  8 0 0 - 8 5 4 ^ ^

Or o rd er by  mail (use this c o u p o n  o r  separate sheet \  
! ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■
I RUSH! The disks c h e c k e d  b e lo w  
I Plus The T ip  B o o k  a nd  PEEKS &  POKES Chart!
I  □  U T IL IT Y  C IT Y  □  A L P H A  P L O T  □  D O S  B O S S

(531) (141) (155.50)
| (Prices include FV« Class Shipping, Calif, residents add 6% )
I Specify

| N A M E S = ________________________________________ □  3 . 2  4 □  3 . 3

VISA/M ASTERCARD: 
In c lu d e  A cco u n t No. 

& Expiration D ate .

A sk a ro u n d  ab o u t __
O u r p ro g ra m s  a re  p ra c ti 
a lw a y s  c o m e  w ith  an  a m a z in g  a m o u n t o f  d o c u m e n ta t io n  & 
ju ic y  A p p le  in fo rm a tio n . If y o u r d e a le r d o e s n 't  have o u r  stuff, 
g e t o n  his case  a b o u t i t ,  o r  o rd e r  d ire c t ly  fro m  us. W e sh ip  all 
disks &  b o o k s  WITHIN 4 8  HOURS.

Mail U.S. check, m oney o rd e r o r Visa/MC Numbers 
to  B E A G L E  B R O S , D e p t .  T  

4 3 1 5  S ie r r a  V is t a ,
S a n  D ie g o ,  C A  9 2 1 0 3

Telephone (714) 296-6400.

Piease'add $4.50 fo r shipping outside US or Canada 
COD orders, add  S3. California residents, add 6%.
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Integer Cross-Reference 
Utilities

by Lee Reynolds

A cross-reference table Is an 
Invaluable aid to development 
or debugging of a BASIC 
program. This article and the 
accompanying program confront 
the task of generating a 
complete cross-reference table 
for Apple Integer BASIC 
programs.

These Utilities
require:
Apple II
with Integer BASIC

M o st A pple program m ers probably 
rea lize  th a t a co m p u ter program  is  a 
con stan tly  changing and grow ing en tity . 
Y o u  f in ish  w ritin g  a program  th a t does 
ju st w h a t you w an t, and la te r  you th in k  
of so m e th in g  e lse  y o u  w ould  lik e  i t  to 
do. P erhaps y o u  th in k  o f a d ifferent 
te ch n iq u e  th a t w ill b e tte r  a ch iev e  your 
goal, o r  —  h o rrors! —  yo u  find  a bug in  
your m asterp iece . W hatever th e  reason, 
m o st p rogram s need  to  b e  m od ified  in  
som e w ay . T o o  o fte n  th e  chang es m u st 
be m ad e lo n g  a fte r  a ll th e  program m ing 
d etails h av e  fled  fro m  m em o ry .

T h is  a r t ic le  p resen ts  tw o  d ifferent 
cro ss-referen ce  a p p lica tio n s : o n e  p rin ts 
out a  c ro ss-re feren ce  o f a ll th e  lin e  
nu m bers used  in  a program , and the 
o ther d oes th e  sa m e  fo r a ll v a ria b le  and 
array n a m es. It is  u su a lly  m u ch  easier 
to m o d ify  a program  w h en  y o u  kn ow  
w here ev ery  G O T O  o r G O S U B  is  go­
ing, o r in  w h a t lin es  ea ch  o f your 
variables and arrays is  used.

A p plesoft program m ers h av e  a v a il­
ab le  a v a r ie ty  o f  c ro s s -r e fe r e n c e  
u tilities  th a t p erform  th ese  v alu able

Line Number C ross Relerencer

5 LOMEM: 2500 
10 DIM A*(255):SHLAM-300
20 CALL -936: PRINT "THIS PROGRAM GENERATES A BINARY FILE": 

THE MACHINE LANGUAGE“
30 PRINT "LINE NUMBER CROSS REFERENCE ROUTINE"
100 A*=“0800:A5 CA 85 03 A5 CB 85 04 A9 00 85 OC 20 58 FC A2 

D FD E8 EO 12 DO F5 FO ": GOSUB SHLAM 
110 A*="081D:12 CC C9 CE C5 A3 AO AO AO D2 C5 C6 C5 D2 C5 CE 

1 03 85 09 84 00 C8 B1 “: GOSUB SHLAM 
120 A*="083A:03 85 01 CS B1 03 85 02 A5 CA 85 07 A5 CB 85 08 

A CB B1 07 8S 05 C8 B1 “: GOSUB SHLAM 
130 A*="0857:07 85 06 AO 03 B1 07 C9 5F FO 4B C9 5C FO 47 C9 

O 3F C9 09 FO 41 C9 74 ": GOSUB SHLAM 
140 A$="0874:FO 43 CB C4 OA 90 El A5 07 18 65 OA 85 07 AS 08 

7 C5 4C AS 08 ES 4D 90 “: GOSUB SHLAM 
150 A*="0891:B8 A5 03 10 65 09 85 03 A5 04 69 00 85 04 A5 03 

D 90 87 20 8E FD 60 A9 ": GOSUB SHLAM 
160 A4="08AE:00 85 OB FO OA A9 OA 85 OB DO 04 A9 75 85 OB C8 

D C9 BA BO 19 C8 B1 07 ": GOSUB SHLAM 
170 A*="08CB:C8 C5 01 DO 11 B1 07 C5 02 DO OB C8 B1 07 C9 04 

9 A5 OB FO 91 C8 B1 07 ": GOSUB SHLAM 
180 A*="08E8:C5 OB FO 06 C9 04 90 86 BO F3 A9 00 85 OB FO C5

4 E 6 *00 20 8E FD A9 00 ": GOSUB SHLAM
190 A*="0905:85 OC A5 01 85 F2 A5 02 85 F3 20 IF E5 A5 OC 18

5 20 8E FD A9 06 85 OC ”: GOSUB SHLAM
200 A*="0922:85 24 A5 05 85 F2 A5 06 85 F3 20 IF E5 A9 00 20 

0 18 AD 00 CO 2C 10 CO ": GOSUB SHLAM 
210 A*="093F:C9 AO FO 06 C9 8D FO B1 DO 08 2C 00 CO 10 FB 8D 

: GOSUB SHLAM
220 PRINT : PRINT "ROUTINE HAS BEEN POKED INTO MEMORY"
222 PRINT "INSTRUCTIONS:": PRINT " 1. CALL 2048": PRINT 

TH SPACE BAR, OR"
224 PRINT " 3. ABORT DISPLAY WITH RETURN KEY"
230 NEW 
240 END
300 A*< LEN<A*)+1)="N E88AG": FOR 1=1 TO LEN(A*): POKE 511+1, 

: NEXT I: POKE 72,0: CALL -144 
310 RETURN

PRINT "WHICH IS

00 BD 

C3 C5 

AO 00 

24 FO 

69 00 

C5 4C 

B1 07 

90 ID 

FO AF 

69 06 

A8 FC 

10 CO

IE 08 20 E 

D3 AO 00 B 

B1 07 85 0 

43 C9 08 F 

85 08 A5 0 

A5 04 E5 4 

C9 BO 90 1 

C5 OB FO 1 

A5 00 DO 1 

C9 24 DO 0

2C 00 CO 1 

4C 7B 08 "

2. PAUSE DISPLAY WI

ASC<A*(I>)

Symbol C ross Referencer

10
20

30
100

110

120

130

140

150

160

170

172

180
190
300

310

DIM A*(255):SHLAM=300
CALL -936: PRINT "THIS PROGRAM GENERATES A BINARY FILE": 
THE MACHINE LANGUAGE"
PRINT "SINGLE VARIABLE CROSS REFERENCE ROUTINE"
A$="300:20 58 FC AO 00 84 09 B1 4A FO OC C9 40 DO 02 A9 
FO 84 00 20 8E FD A5 CA GOSUB SHLAM 

A*="031E:85 03 A5 CB 85 04 AO 00 B1 03 B5 01 38 E5 00 85 
4 05 BO 76 B1 03 C9 80 ": GOSUB SHLAM
A*="033B:B0 16 C9 5D FO 6C C9 28 DO OB C8 C4 05 BO 63 B1
8 DO EO C9 Cl BO 04 C8 GOSUB SHLAM
A*="0358:C8 90 F5 84 06 18 98 65 03 85 07 A5 04 69 00 85
1 4A DO OB C8 C4 00 DO GOSUB SHLAM
A*="0375:F5 B1 07 C9 80 90 12 98 18 65 06 A8 B1 03 C9 80 
O F5 BO IF A5 09 69 06 ": GOSUB SHLAM
A*="0392:C9 24 DO 05 20 8E FD A9 06 85 09 85 24 AO 01 B1 
3 85 F3 20 IF E5 A5 01 ": GOSUB SHLAM
A*="03AF:18 65 03 85 03 AA A5 04 69 00 85 04 E4 4C E5 4D 
O 8E FD 60 ": GOSUB SHLAM
PRINT : PRINT "MACHINE LANGUAGE ROUTINE HAS BEEN": PRINT 
RY"
PRINT "INSTRUCTIONS:": PRINT " 1. TYPE 'CLR'": PRINT " 2 
TO XREF": PRINT " 3. CALL 768"
NEW
END
A*< LEN(A*)+1>="N E88AG": FOR 1=1 TO LEN(A*): POKE 511+1
x NEXT Ii POKE 72,0: CALL -144
RETURN

PRINT "WHICH IS

A4 20 FO FD C8 DO 

05 90 7C AO 03 C

03 C9 29 DO F5 C

08 AO 00 B1 07 D

90 AC C8 C4 05 9

03 85 F2 CB B1 0

BO 03 4C 24 03 2

"POKED INTO MEMO

. DECLARE SYMBOL

, ASC < At(I>)
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fu n ctio n s . F o r exam p le, th e  A pplesoft 
T o o l K it  (w h ich  is  part o f A p p le 's  D O S  
T o o l K it) has a  sy m b o l cross-referencing 
cap ab ility  b u ilt in to  it. R oger W agn er’s 
A pple-D oc package co n ta in s  ro u tin es to 
perform  b o th  types o f cross-referencing. 
B o th  of th ese  u ti l it ie s  are for A pplesoft. 
W h at ab o u t In teg er BA SIC?

W h en  I b ought m y  Apple II, m o s t of 
m y early  p rogram m ing w as in  Integer, 
so o n e  o f m y  firs t serio u s ta s k s  w as to 
w rite  su ch  u til it ie s  for In teger. T h is  ar­
t ic le  co n ta in s  lis tin g s  o f m y  resu lts. 
B o th  w ere f ir s t  w ritte n  in  a sse m b ly  lan­
guage; sou rce  lis tin g s  fro m  m y  a ssem ­
b ler are inclu d ed . L ater, I  w ro te  Integer 
program s th a t PO KEd th e  m a c h in e  lan ­
guage ro u tin es  in to  m em o ry , using 
S .H . L a m 's  m eth od . L is tin g s  o f th ese  
program s are a lso  inclu ded .

T h e  lin e  cro ss-re feren ce  rou tine 
resides in  m em o ry  lo ca tio n s  $ 8 0 0  to 
$ 9 5 3 , w h ile  th e  sy m b o l cro ss-referen ce  
ro u tin e  exten d s fro m  $ 3 0 0  to  $ 3 C 7 . 
C o n seq u en tly , i t  is  p o ssib le  to  have 
you r In teg er program  and b o th  ro u tin es 
in m em o ry  w ith  n o  addressing co n ­
f lic ts . If you ch o o se  to  B L O A D  th e  lin e  
cro ss-referen cer (ra th er th a n  R U N ning 
th e  In teger program  th a t P O K Es i t  in to  
m em o ry ), you  w ill h av e  to  s e t  L O M EM  
to som e address h ig h er th a n  $ 9 5 3 . T h is  
w ill p revent th e  ro u tin e  fro m  g ettin g  
w iped o u t by  any im m ed iate-m o d e 
s ta te m e n ts  you typ e in  th a t co n ta in  a 
v ariab le  o r array n am e. M y In teger p ro­
gram  a u to m a tic a lly  does th is  in  lin e  5 
by  settin g  L O M E M  to  2 5 0 0  before 
PO K Eing th e  ro u tin e  in to  th a t p art of 
m em o ry  w h ich  is  u su a lly  reserved  for 
the In teger sy m b o l tab le.

B o th  ro u tin es  w ill d isp lay  th e  cross- 
reference ta b le  on th e  screen ; th e  line 
n u m ber cro ss-re feren cer can  b e  stopped 
a t any tim e  by  h itt in g  th e  sp ace bar. 
W hen you w an t to  resu m e th e  display, 
m erely  p ress a n o th e r key . I f  you w ant 
to p erm an en tly  abort th e  d isplay, press 
the return key.

Y o u  can , o f cou rse , g e t th e  tab les  
printed ou t by  doing a  P R #1 (or w h at­
ever o th er s lo t you  use) before  C A LLing 
th e  m ach in e  language rou tine.

R U N ning th e  In teger program s w ill 
se t up th e  m a ch in e  language cross- 
ref erencers. Y o u  th en  LO A D  th e  In ­
teger program  th a t you w ant to  cross- 
reference. If you w an t to  p erform  a lin e  
nu m ber cro ss-referen ce, you  sta rt the

Integer BASIC Symbol XREF

; INTEGER BASIC SYMBOL XREF 

•BY LEE REYNOLDS

ZERO PAGE

oooo SYMLEN EPZ $00
0 00) LINLEN EPZ $01
0003 LINADR EPZ $03
0005 
. LINE

LAST EPZ $05

0006 CURBYT EPZ $06
0007 CURADR FPZ $07
0009 HPOS EPZ $09
0800
0300 ORG $300
0300 OBJ $800
0300 J
030 0  20  58 FC JS R  $FC58
0303 AO 00 LDY #$00
0305 84  09 STY HPOS
0307 B1 4A ITOP1 LDA ($4A ),Y
0309 FO OC BEO FNDREF
030B C9 40 CMP #$40
03 OD DO 02 BNE OUTCHR
030F  A9 A4 LCA #$A4
0311 20 FO FD OUTCHR JS R  $FEF0
0314 C8 INY
0315 DO FO BNE LCOP1
0317 84  00 FNDREF STY SYMLEN
0319 20  8E FD JS R  $FD8E
031C A5 CA U »  $CA
031E 85  03 STA LINADR
0320 A5 CB LDA $CB
0322 85  04 STA LINADR+1
0324 AO 00 LOOP2 LDY #$00
0326 B1 03 LEA (LINADR),Y
0328 85  01 STA LINLEN
032A 38 SEC
032B E5 00 SBC SYMLEN
032D 85 05 STA IAST

032F 90  7C BCC NXTLIN
0331 AO 03 LDY #$03
0333 C4 05 TSTOKN CPY IAST
0335 BO 76 b c s  m m
0337 B1 03 LEA (LINADR),Y
0339 C9 80 CMP #$80
033B BO 16 BCS TSTOIH
033D C9 5D CKP #$5D
033F FO 6C BEO NXTLIN
0341 C9 28 CMP #$28
0343 CO OB BNE NXTBYT
034 5  C8 LCOP3 INY
0346 C4 05 CPY LAST
0348 BO 63 BCS NXTLIN
034A B1 03 LDA (LINADR),Y
034C C9 29 CMP #$29
034E DO F5 BNE LCOP3
035 0  C8 NXTOYT INY
0351 DO EO BNE TSTOKN
0353 C9 Cl TSTNLM CMP #$C1
0355 BO 04 BCS ALPHA
0357 C8 INY
0358 C8 INY

0359 9 0  F5 BCC NXTEYT
035B 84  06 ALPHA STY CURBYT
035D 18 CLC
035E 98 TYA
035F  65 03 AEC LINADR
0361 85  07 STA CURADR
0363 A5 04 LDA LINADR+1
0365 69 00 AEC #$00
0367 85  08 STA CURADR+1
036 9  AO 00 LEY #$00
036B B1 07 LCOP4 LEA (CURADR),Y
036D DI 4A CMP ($4A ),Y
036F DO OB BNE FNETOK
0371 C8 INY
0372 C4 00 CPY SYMLEN
0374 DO F5 BNE LCOP4

;  SYMBOL NAME LENGTH 
;LENGIH OF TEST LINE 
;CURR. PRCGR. LINE ADDR.
;#  BYTES TO TEST UP TO IN CURB

;Y  VALUE FOR CURRENT MATCH 
;ADDR. OF CURR. MATCH 
;LAST CURSOR HORIZ. POS.

;HCWE & CLEAR SCREEN

; IN IT. CURS. POS.
; SYMBOL PRINT LCOP
;DSP BYTE?

S IO J?

.•CHANGE TO $
;CHAR. OUTPUT 
;IIC R . # CHARS.
; ALWAYS
;SAVE SYM. LENGTH 
.-OUTPUT CARRIAGE RETURN 
;LCMIM, LCW

;LCMEM, HIGH

.•LINE SEARCH LCOP 

.•LINE LENGTH 
:SAVE LINE LENGTH

.•SUBTRACT SYM. LENGTH
;SAVE PTR TO IAST BYTE TO TEST

.-GET PAST LINE # 
;FIND NCN-TOKEN LOOP 
;Y>=PTR TO LAST?

>=$80?

REM TOKEN?
BEGIN QUOre?

FIND CTWTE LCOP

EONF WITH LINE?

END CUOTE?

;AIKAYS

;SK IP  OVER 2ND BYTE
;SK IP  OVER 1ST BYTE OF INTEGER

;ALWAYS
;SAVE PTR TO CURR. BYTE

TEST SYMBOL MATCH LCOP 

NO MATCH. GO FIND TOKEN 

CCMPARE TO SYMBOL LENGTH

(Continued)
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Integer BASIC Symbol XREF (continued)

0376 B1 07 LEA (CTJRADR),Y ;NEXT BYTE TOKEN?
0378 C9 80 CMP #$80
037A 90 12 BCC FOUND
037C 98 FNOTOK ■m
037D 18 CLC
037E 65 06 AEC CURBYT
0380 A8 TAY
0381 B1 03 LOCP5 LEA (LINADR),Y ;FIND TOKEN LOOP
0383 C9 80 CMP #$80
0385 90 AC BCC TSTOKN ; <$B0?
0387 C8 INY
0388 C4 05 CPY LAST
038A 90  F5 BCC DOOP5 ;>=IAST VALUE TO TEST?
038C B0 IF BCS NXTLIN .•ALWAYS
038E A5 09 FOUND LEA HPOS
0390 69 06 AEC #$06
0392 C9 24 CMP #$24 .•REACHED 36?
0394 DO 05 BNE PRT
0396 20 8E FD JSR $FD8E .•CARRIAGE RETORN
0399 A9 06 LDA #$06
039B 85 09 PPT STA HFOS ;SAVE CURSOR POSITION
039D 85 24 STA $24 .-MOVE CURSOR
039F A9 01 U »  #$01
03A1 B1 03 LDA (LINADR),Y .•REFERENCING LINE # , 10
03A3 85 F2 STA $F2 ;PASS TO SUBR.
03A5 C8 INY
03A6 B1 03 LDA (LINADR),Y ;HIGH BYTE
03A8 85 F3 STA $F3 ;PASS TO SUBR.
03AA 20 IF  E5 JSR  $E51F ; PRINT LINE #
03AD A5 01 NXTLIN LDA LINLEN ;LINE LENGTH
03AF 18 CIC
03B0 65 03 AEC LINADR
03B2 85 03 STA LINADR
03B4 AA TAX
03B5 A5 04 LDA LINADR+1
03B7 69 00 ADC #$00
03B9 85  04 STA LINADR+1 .-NEXT LINE# ADDR.
03BB E4 4C CPX $4C .•REACHED HIMEM?
03BD E5 4D SBC $4D
03BF BO 03 BCS EXIT
03C1 4C 24 03 JMP ICOP2
03C4 20 8E FD EXIT JSR $FD8E
03C7 60 RTS
03C8 END

In teger BASIC Line XREF

0800 ; INTEGER BASIC LINE XREF
0800
0800 ;BY LEF REYNOLDS
0800
0000 FLAG1 EPZ $00 ;FIAG:=1 WHO) 1ST REF.
0001 CURLIN EPZ $01 ; CURRENT LINE # , WHOSE REF'S A
RE BEING SEARCHED
0003 CURADR EPZ $03 ; ADDRESS OF CURLIN
0005 SRCHLN EPZ $05 ; CURRENT LINE BEING SEARCHED F
OR REF'S
0007 SRCHAD EPZ $07 .-ADDRESS OF SRCHIN
0009 LENREF EPZ $09 ; LENGTH OF REFERENCED LINE
OOOA LENSEA EPZ $0A .-LENtTTH OF LINE BEING SEARCHED

000B FIAC-2 EPZ $0B ;FLAC-: 0=GCTO, $A=DEL, $75=LIST
000C LSTPOS EPZ $0C ;LAST HORIZ. CURSOR POS.
0800 ;
0300 ORG $300
0800 ORG $800
0800
0800 A5 CA BEGIN LDA $CA ;PRCG. START, ICM

0802 85 03 STA CURADR
0804 A5 CB LDA $CB ;PRCG. START, HIGH
0806 85 04 STA CURADR+1
0808 A9 00 LDA #$00
080A 85 OC STA $0C ;IN IT. IAST CH
080C 20 58 FC JSR  $FC58 ;HCME & CLEAR SCREEN
080F A2 00 LDX #$00
0811 BD IE  08 LOOP LDA TITLE, X

(C on tinued)

d isplay by  m ean s o f "C A L L  2 0 4 8 .”  If 
you w a n t to  perform  th e  sym bol cross- 
referen ce , i t 's  a  b it  m o re  com p licated :

1. T y p e  C L R  to  clear th e  sym bol table. 
T h is  is  n ecessary  b ecau se  I ch o se  to 
h av e  m y  ro u tin e  perform  its  cross- 
re feren ce  o n  o n ly  o n e  sy m b o l a t a 
t im e , and i t  is  alw ays th e  firs t one 
declared.

2 . D e c la re  th e  sy m b o l you w an t to 
cro ss-re feren ce . T h u s , i f  you w anted 
to find  a ll  re feren ces o f a variable 
nam ed  PLA Y ER, you  w ould type in  a 
s ta te m e n t su ch  as PLA Y ER =  0 . If 
yo u  w anted  to  search  for an array 
nam ed  B O A R D , th e n  a s ta tem en t 
lik e  D IM  B O A R D (64) w ould do. 
W h en  cross-referen cin g  a  strin g  ar­
ray , you m u st a lso  d eclare  th e  sy m ­
b o l b y m e a n s  o f  a  D IM  sta te m e n t.

3 . A ctiv a te  th e  d isp lay  by  m ean s of 
" C A L L  7 6 8 .”  W h en  you w an t to 
cro ss-referen ce  a n o th e r v ariab le  or 
array n am e, begin  again  fro m  step 1.

R e m e m b e r  th a t if  a no n -array  
v ariab le  h as th e  sam e n a m e as a n  array, 
its  v alu e  is  sta ted  in  e lem e n t 0  o f  th e  ar­
ray . T h u s , i f  you  h av e  a  v ariab le  called  
G A M E and a lso  an array ca lled  G A M E, 
th e  v alu e  o f th e  v ariab le  is  saved  in 
GA M E(O ). T h is  in terestin g  q u irk  o f 
th a t language m ean s th a t m y  sym bol 
c ro ss -re fe re n ce r  w ill  c ro ss -re fe re n ce  
bo th  usages a t once.

I f  y o u  understand  assem b ly  lan­
guage, y o u  m a y  find  i t  in te re stin g  to 
d elve in to  th e  sou rce  listings,- th e  c o m ­
m e n ts  are fa ir ly  c o m p le te , so  i t  
sh o u ld n 't b e  d ifficu lt to  understand , i f  
y o u  are aw are o f how  In teg er B A SIC  
stores p rogram  lin es  in  m em o ry . (See 
th e  N o v ./D e c . 197 9  issu e  o f C a ll 
— A .P .P .L .E .)

B o th  In teg er program s N EW  th e m ­
selv es  o u t o f m em o ry  a fte r running , 
and —  as m e n tio n e d  before  —  th e  lin e  
n u m b er cro ss-referen cer program  m u st 
begin by  setting  L O M EM . C onsequently , 
lin e  1 8 0  in  th e  sy m b o l cro ss-referen cer 
is  " i l l e g a l . "  T h e  sa m e  goes fo r lin es  5 
and 2 3 0  in  th e  l in e  cro ss-referen cer. In  
order to  typ e th e se  lin es  in , you w ill 
h av e  to  go to  a b it  o f tro u b le . O ne 
m eth o d  is  to  u se  Ray M cV a y ’s In teger 
B A SIC  P o st-E d ito r program  (see  the 
M a r c h /A p r i l  1 9 8 0  is s u e  o f C a ll  
—A .P .P .L .E .). If you d o n 't h av e  th is  
program  av ailab le , th e  chang es ca n  be 
im p le m e n te d  u sin g  th e  fo llo w in g  
procedures.
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Integer Symbol Xref Program 
Procedure

1. T y p e  in  th is  s ta te m e n t before  any 
others:
1 8 0  P R IN T

2. G o  in to  th e  m o n ito r  by  m ean s of 
C A L L  - 1 5 1

3 . T y p e  C A .C B

Y o u  w ill  see  so m eth in g  lik e  th is :

*00C A  -  FB  95

T h is  is  te llin g  you th a t lo ca tio n s  $C A  
and $ C B  co n ta in  th e  v alu es $ F B  and 
$ 9 5 . If you co m b in e  th e  tw o  valu es in to  
on e  4 -d ig it h e x  n u m b er, a fte r sw itch in g  
th e ir  order, you  w ill get th e  m em ory  
lo ca tio n  $ 9 5 F B  w here lin e  n u m b er 180  
beg ins. T h e  e n tire  m em o ry  rep resenta­
tio n  o f th is  lin e  w ill be th e  fo llow ing 
seq u en ce  o f hex v alu es (w h ich , in  th is  
ca se , you ca n  d isplay by  m ea n s o f the 
m o n ito r  com m an d  9 5 F B .9 5 F F ):

0 5  B 4 0 0  6 3  01

T h a t  " 6 3 ' '  is  w h at B A S IC  sto res  in 
p lace  o f th e  w ord " P R I N T " ,  w h ich  you 
typ ed  in  o n  lin e  180 . C h ange th a t value 
to  th e  to ken  for th e  k ey  w ord " N E W ."  
In  th is  exam p le, 9 5 F E :0 B  acco m p lish es 
th is .

W hen you h av e  su cceed ed  in  g etting  
BA SIC  to  accep t an illegal s ta te m e n t 
co n ta in in g  th e  w ord " N E W " , you m u st 
go b a c k  to  B A SIC  by  m ean s o f C o n tro l- 
C  (return), and typ e in  th e  re s t o f th e  
In teger program .

Integer Line X ref Program 
Procedure

Y o u  w ill have to  go throu gh  a very 
s im ila r  p ro cess to  get lin es  5  and 2 3 0  
in to  th e  program .

1. T y p e  in  th e se  lin es  first:
5 P R IN T  2 5 0 0  

2 3 0  P R IN T

2 . G o  in to  th e  m o n ito r , by  C A L L  -  151

3 . T y p e  C A .C B . M y  4 8 K  sy ste m  
displays:
• 00C A  -  F3 95

S o  l in e  n u m b er 5 s ta rts  a t lo ca tio n  
$ 9 5 F 3 . Y o u  ca n  d isplay b o th  lin es  by 
m ean s of:

95F3.95FF 

You w ill see  th ese  h e x  v alu es:

0 8  0 5  0 0  6 2  B 2  C 4 0 9  01 0 5  E 6 0 0  6 3  01

Integer BASIC Line XREF (continued)

0814 2 0  ED FD JS R  $FDED ;OUTPUT CHAR.
0817 E8 INX
0818 EO 12 CPX #$12 ,-END OF TITLE?
08 1A DO F5 BNE LCOP
081C FO 12 BED INIT1
081E 4C 49  4E TITLE ASC ’LINE# REFERENCES'
0821 45  23 20
0824 20 20  52
0827 45  46  45
082A 52  45  4E
082D 43  45  53
0830 A0 00 INIT1 LDY #$00
0832 B1 03 LDA (CURADR),Y ;LENGTH OF LINE
0834 85  09 STA LENREF
0836 84  00 STY FIAG1 .•CLEAR FLAG: NO REF’S
0838 C8 INY
0839 B1 03 LDA (CURADR),Y .-LINE TO FIND, LOW
083B 85  01 STA CURLIN
083D C8 INY
083E B1 03 LDA (CURADR),Y ;LINF TO FIND, HIGH
0840 85  02 STA CURLIN+1
0842 A5 CA LDA $CA ;PROG. START, ICW
0844 85  07 STA SRCHAD ; SEARCH START, ICW
0846 A5 CB LCA $CB ; PROG. START, H I®
0848 85 08 STA SRCHAD+1 ;  SEARCH START, H I®
084A AO 00 INIT2 LDY #$00 ;LINF LCOP
084C B1 07 U A  (SRCHAD),Y ,-LENGTO OF LINE
084E 85 OA STA LENSEA
0850 C8 INY
0851 B1 07 U A  (SRCHAD),Y .’LINE# SEARCHING, IO
0853 85  05 STA SRCHLN
0855 C8 INY
0856 B1 07 LDA (SRCHAD),Y » ” " ,  HIGH
0858 85 06 STA SRCHLN+1
085A AO 03 LDY #$03 .-GET PAST LINE #
085C B1 07 SEARCH U A  (SRCHAD),Y .-GET CURR. BYTE
085E C9 5F CMP #$5F .•GOTO TOKEN?
0860 FO 4B BEO GOTO
0862 C9 5C CMP #$5C ,-GOSUB TOKEN?
0864 FO 47 BEO GOTO
0866 C9 24 CMP #$24 ;THEN TOKEN?
0868 FO 43 BED GOTO
086A C9 08 CMP #$08 .-RUN TOKEN?
086C FO 3F BEO GOTO
086E C9 09 CMP #$09 7 DELETE TOKEN?
08 7 0  FO 41 BEO DEL
0872 C9 74 CMP #$74 ;L IS T  TOKEN?
0874 FO 43 BEO LIST
0876 C8 NXTBYT INY
0877 C4 OA CPY LENSEA ,-DCNE WITH LINE?
0879 90  E l BCC SEARCH
087B A5 07 NXTL1 LDA SRCHAD ;ADDR. OF LINE SEARCHING
087D 18 CLC
087E 6 5  OA AEC LENSEA ;LENGTH
0880 8 5  07 STA SRCHAD ;NEXT LINE ADDR.
0882 A5 08 LDA SRCHAD+1
088 4  6 9  00 AEC #$00
088 6  8 5  08 STA SRCHAD+1
088 8  A5 07 LDA SRCHAD
088A C5 4C CMP $4C .•COMPARE TO HIMBM
088C A5 08 LDA SRCHAD+1
088E E5 4D SBC $4D
08 9 0  90  B8 BCC INIT2
0892 A5 03 U A  CURADR ;ADDR. OF TEST LINE
0894 18 CLC
0895 65  09 AEC LENREF ;LENCTH
0897 85  03 STA CURAER ;NEXT TEST LINE ADDR.
0899 A5 04 U A  CURADR+1
089B 69 00 AEC #$00
089D 85  04 STA CURADR+1
089F  A5 03 U A  CURADR
08A1 C5 4C CMP $4C ,-END OF PROGRAM?
08A3 A5 04 U A  CURADR+1
08A5 E5 4D SBC $4D
08A7 90  87 BCC INIT1
08A9 20  8E  FD EXIT JS R  ?FD8E ;  PRINT CARR. RET.
08AC 60 RTS ;GO BACK TO BASIC
08AD A9 00 GOT0 LDA #$00
08AF 85  OB STA FIAG2 ;FIAG TESTING GOTO
08B1 FO OA BEO TSTLIN
08B3 A9 OA DEL LDA #$QA
08B5 8 5  OB STA FIAG2 ;FIAG TESTING DELETE
08B7 DO 04 BNE TSTLIN

(Continued)
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Integer BASIC Line XREF (continued)

08B9 A9 75 105 LIST LDA #$75
08BB 85  OB 106 STA FLAG 2 .•FLAG TESTING LIST
08BD C8 107 TSTLIN INY ;BYTE AFTER GOTO, ETC.
09BE B1 07 108 LDA (SRCHAD),Y
08C0 C9 BO 109 CMP #$B0
08C2 90  ID 110 BCC TESTB ;<$B0?
08C4 C9 BA 111 CMP #$BA
08C6 B0 19 112 BCS TESTB ;>$B9?
08C8 113 ••
08C8 114 .-BYTE VALUE BETIWEEN SBO & $B9 SAYS
08C8 115 rNEXT TWO BYTES ARE INTEGER *
08C8 116
08C8 C8 117 INY
08C9 B1 07 118 LDA (SRCHAD),Y
08CB C8 119 INY
08CC C5 01 120 CMP CURLIN ;L0W BYTE OF TEST LINE?
08CF DO 11 121 BNE TESTB
0 8  DO B1 07 122 LDA (SRCHAD),Y
08D2 C5 02 123 CMP CURLIN+1 .-HIGH BYTE?
0 8  D4 DO 0B 124 BNE TESTB
0 8 C6 C8 125 INY ;POINT TO BYTE AFTER IWIEGER #

08D7 B1 07 126 LDA (SRCHAD),Y
08D9 C9 04 127 CMP #$04
081® 9 0  ID 128 BCC PRINT ; PRINT I T 'S  SEMICOICN OR END-O
F-LINE TOKEN
08DD C5 0B 129 CMP FLAG2 ,-TYPE OF C » !A  TOKEN
OSES' F 0  19 130 BEO PRINT
08E1 A5 OB 131 TESTB LDA FLAG2
08E3 F 0  91 132 BEO NXTBYT ;GOTO, ETC.

08E5 C8 133 FNECCM INY ;FIND CCMMA OR STATEMENT SEPAR
ATOR
08E6 B1 07 134 LCA (SRCHAD),Y
08E8 C5 0B 135 CMP FIAG2
08EA F 0  06 136 BEC FOUND
08EC C9 04 137 CMP #$04
08EE 9 0  86 138 BCC NXTBYT
08F0 B0 F3 139 BCS FNECCM
08F2 A9 00 140 FOUND LDA #$00 ,-FLAG FOR 1ST REF.
08F4 8 5  0B 141 STA FLAC-2
08F6 F 0  C5 142 BEO TSTLIN .-ALWAYS
08F8 F0 AF 143 OUT BEO EXIT ;ALWAYS
08FA A5 00 144 PRINT LDA FIAG1 ;ETAG FOR 1ST REF.
08FC DO 14 145 BNE PRTREF ;NOT FIRST REF?
08FE E6 00 146 INC FIAG1 ;FIAG 1ST REF. FOUND
0900 2 0  8E  FD 147 JS R  $FD8E ;  PRINT CARR. RET.
0903 A9 00 148 LDA #$00 ;  BEGIN NEW LINE
0905 8 5  OC 149 STA LSTPOS
0907 A5 01 150 LDA CURLIN ,-TEST LINE#, ICW
0909 8 5  F2 151 STA $F2 ,-PASS TO ROUTINE
090B A5 02 152 LDA CURLDJ+l ,-TEST LINE#, HIGH
090D 8 5  F3 153 STA $F3 ,-PASS
090F 2 0  I F  E5 154 JS R  $E51F ; PRINT TEST LINE#
0912 A5 CC 155 PRTREF LDA LSTPOS ;IA ST CURSOR HORIZ.
0914 18 156 rr r
0915 6 9  06 157 ADC #$06
0917 C9 24 158 CMP #$24 .-REACHED POS. 36?
0919 DO 05 159 BNE PRT
091B 2 0  8E FD 160 JS R  $FE8E ;CARR. RET.
091E A9 06 161 LDA #$06
092 0  8 5  OC 162 PRT STA LSTPOS
0922 8 5  24 163 STA $24 ;MOVE CURSOR
0924 A5 05 164 LCA SRCHUJ ; REFER. LINE # , LCW
0926 8 5  F2 165 STA $F2
0928 A5 06 166 LDA SRCHIN+1 ;HIGH
092A 8 5  F3 167 STA $F3
092C 20 IF  E5 168 JS R  $E51F ; PRINT REF. LINE #
092F A9 00 169 LDA #$00
0931 20  A8 FC 170 JS R  $FCA8 ;MAKE A LONG DEIAY
0934 2C 0 0  CO 171 B IT  $C000 ,-TEST KBD. STROBE
0937 10  18 172 BPL EKDLl ;  NOTHING TYPED?
0939 AD 00  CO 173 LDA $COOO ;GET KEY TYPED
093C 2C 10 CO 174 B IT  $C010 ;CLR KBD. STROBE
093F C9 AO 175 CMP #$A0 ; I S  IT  A SPACE?
0941 FO 06 176 BEO STOP ;GO STOP PRINTING
0943 C9 8D 177 CMP #$8D ;CARR. RET.?
0945 FO B1 178 BEO OUT ,-GO END PROGRAM
0947 DO 08 179 BNE ENDL1
0949 2C 00  CO 180 STOP B IT  $COOO ,-TEST STROBE
094C 10 FB 181 BPL STOP ;WAIT FOR KEYIN
094E 8D 10  CO 182 STA $C010 ,-CLR STROBE
0951 4C 7B 08 183 ENDL1 JMP NXTL1
0954 184 END

Y o u  m u st change th e  " 6 2 "  to  an " l l ” , 
and th e  ” 6 3 "  to  a " O B " .  O n  m y 
sy s te m , th e se  m o n ito r  com m an d s 
w ou ld  do th at:

95F6:11
95FE:0B

4 . N ow  go b a c k  to  B A SIC  and en ter the 
re s t  o f th e  program .

If you d o n ’t  kn ow  any th in g  about 
th e  h ex a d ec im a l n u m bering  sy stem , or 
about th e  m o n ito r  com m an d s, you 
should  leave o u t lin e  2 3 0  o f m y Integer 
l in e  cro ss-referen cer, and N EW  th e  pro­
gram  o u t o f  m em o ry  you rself in  im ­
m ed ia te  m od e, a fte r  R U N ning it .  A lso, 
leave ou t lin es  5 and 180  in th e  o ther 
program , set L O M E M  to  2 5 0 0  before 
you R U N  it, th en  N EW  it out afterwards.

Lee Reynolds, a computer programmer for 
15 years, owns an Apple n. He has 
published almost two dozen articles in 
magazines such as MICRO, Call 
-A.P.P.L.E., and Softalk. Reynolds may be 
contacted at 5760 N.W. 60 Ave., Apt. 
B-101, Ft.Lauderdale, FL 33319.

JMCftO

C S E  m e a n s  O S I

Custom After Market 
Software for 

C1-P and C4-P 
machines

1

B as ic  Enhancer:
Renumberer, Auto  Sequencer, Screen 

Contro l functions, and a  tape I/O 
system  that is faster and has file 
names. For C1 -P and C 4 - P ........ $21.95

M ic ro -P ro ce sso r W ord P rocess ing  
system:

Now do reports, letters, and other 
docum ents that need that professional 
touch. Coded in Mach ine Code for m in ­
imum hassle (for C1-PII only) . .  .$44.95

Write us for information on new disk 
programs or send $1 for catalog.

Computer 
Science 
Engineering

^ o x  50 » 291 Huntington Ave. Boston
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T h e  S co tt A dam s A dventure s e r ie s  fo r the 
A pple II is  now  b e tte r  than ever. T h e new 
S co tt A dam s G rap h ic  A dventure series  
fe a tu re s  v o ice, lo w erca se , and full color.

I high reso lu tio n  grap hics.

■ A jam -p acked  disk, w ith  both  sides 
used, co n ta in s  the A dventure and the 
full co lo r h i-res p ictu res  w hich  a re  
s to red  using new . sp ecia l state-of-the- 
a r t  techniques.

• E a ch  s c re e n  w as d raw n using a 
p a le tte  o f o v er 100  co lo rs  and  te x ­
tu res . E a ch  w ork o f a r t  w as designed 
and  en tered  by a p ro fessio n al a rtist.

B oth  the V O TR A X  Type-'N -Talk'm  
voice synth esizer and  lo w er c a s e  hard ­
w a re  a r e  supported.

Y o u r p rin ter is supported, too! W ith  a 
sin gle  keystroke you ca n  print your 
A dventure as you play to c r e a te  a  log 
o f your journey.

■

& i

_. _

T h e  1 2  S c o t t  A d a m s  A d v e n tu r e s
Adventureland • Pirate Adventure • M iss ion  Impossible • 
Voodoo C as t le  • The Count • Strange Odyssey • Mystery 
Fun House • Pyram id ot Doom • Ghost Town • Savage 
Island-Part 1 • Savage Island-Part 2 • Golden Voyage

6502 Bibliography
Dr. W illiam  R. D ial, 438 Roslyn Ave., Akron, OH 44320

1224. Commodore Interface (May, 1981)

Anon., "M icro-M ainfram e," pg. 5.
T he new CBM micro-mainframe computer contains both 
6502 and 6809 processors, 96K RAM and 36K ROM , etc.

Berk, Emily, "A n Introduction to BASIC, M achine Code, and 
Assembly Language," pg. 15-17.

Part two of an instructional series for CBM owners.

1225. Spreadsheet 1, No. 4 (May, 1981)

Dawson, Peter, "V isitip  No. 9 ,"  pg. 1.
How to save only a portion of a matrix on VisiCalc.

Bostater, John, "G reater Than/Equals or Less T han/Equ als," 
Pg- 2.

A search technique for VisiCalc.
Shen, Robert, "V isitip  No. 10,”  pg. 3.

Some suggestions on using VisiCalc.
Thom as, Elizabeth, "A n Algorithm T h at Works Like 
'If-T h en ',"  pg. 6.

A technique for VisiCalc and a budget matrix example.

1226. The G.R.A.P.E. Vine 2 , No. 4 (May, 1981)

Lawson, Steve, "D isk/A pple Configuration," pg. 7.
A program to identify slave/m aster status, Apple memory 
size, ROM or RAM Applesoft, name of Hello program on last 
booted disk.

1227. L.A.U.G.H.S. 3 , No. 5 (May, 1981)

Roe, David, "T h e  Language Card and the 'Old' M onitor,” pg. 4. 
How to enter the old monitor with the language card installed 
on your Apple.

1228. Purser’s Magazine No. 12 (Winter, 1981)

Staff, "Program Review s," pg. 24-94.
Some 70 pieces of software for the Apple II and the TRS-80 
are reviewed.

1229. Peelings II 2 , No. 3 (M ay/June, 1981)

Staff, "Apple Software Evaluation," pg. 8-41.
Twenty-two pieces of Apple software are reviewed and 
evaluated. Included are DB M aster, CCA Data M GM T 
System, VisiCalc, VisiCaids, Introstat, u tilities including 
Apple-Doc, Curve Fitter, Super Shape Draw, Higher 
Graphcis II, languages such as Dynasoft Pascal, T iny Pascal, 
FORTH 1.7, Super FORTH, App-L-Isp, APPilot II, and games 
including Ultracheckers, Golden M ountain, Apple-Oids, 
Reversal, Hi-Res Cribbage, and Astroscope.

1230. AppleGram 3, No. 5 (May, 1981)

Zant, Robert F., "Apple W riter," pg. 4-6.
Some notes on this simple word processor for the Apple. 

Sander-Cederlof, Bob, "M easurem ent Conversion Program /' 
pg. 19-20.

How many teaspoons in a liter and the like.
Anon, "Epson M X-80 Table,”  pg. 22.

An aid to Epson users. (Continued on page 100)
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TRIPLE
DISK

12 PACK 
DISK12 PACK 

TAPE
SINGLE

DISK
SINGLE

TAPE
$19.95

24K
$19.95 

24 K

im a g in e

you wish to  soar to  
o th e r worlds, to  behold 
wonders never beheld 

bv m orta l eyes, to  dream 
u n re s tra in e d  to  th e  

E jS th e s t lim its  o f your 
im agination.

, /% M d v e n tu r€
I N T E R N A T I O N A L  

198 2  A DIVISION OF SCOTT ADAMS INC.

BOX 3435. LO N G W O O D  FL  32750 
(305) 862-6917 (QUESTIONS) 

O R D E R  F R O M  Y O U R  F A V O R IT E  D E A L t R  
o r  C A L L  T O L L  F R E E  (8 0 0 )  3 2 7 -7 1 7 2  

(ORDERS O N LY PLEASE ®  )

( G i E n j l i s o D s n ?

The ADVENTURE SERIES 
by Scott Adams has been 

reviewed by e v e r y  m ajor 
m ic ro co m p u tin g  magazine, 

rece iv ing  on ly  th e  h ighest 
praise fo r  its m ind-puzz ling  

challenge & refreshing orig ina lity. 
Tens o f thousands o f adults and 

ch ildren have m atched w its  w ith  
the  Adventure  Master. Now, it's your 

tu rn . If you crave the  challenge and 
,  _  panorama o f the  exotic, touched w ith  

sparkling humor, then the  Adventure Series is fo r you.

[ i n c h e d  i b  i e  } A d  v e  n  t  u  r . e a S e r ,  i e s a b v ^ s c  o . t t  > A d  a  m  s ,

Adventure H int Book (A ll 12) $ 7-95 I
Adventure Him Sheet (Singlo) 1 -00 I
Commodore VIC (Cartridge) 39 95 I
T.l. 99/4 (Tape or Disk) 29.95 [

Requires Adventure Command Module

•Scott Adams’ Graphic Adventure Series | 
Apple Dishs Full Color Hi Res Graphics. 

H 2  Adventure Hint Book incl

\re you the seeker o f lost treasures in an enchanted 
realm o f magical beings? perhaps you're an 

astronaut, thousands o f ligh t years from  
earth, searching the  galaxy's rim  fo r 

the fabulous treasures and ad­
vanced technologies o f a 

long-dead civilization. Maybe 
you're the plunderer o f 

ancient pyramids in a 
maddeningly dangerous 
land o f crumbling ruins, 
and trackless desert 
wastes.
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6 5 0 2  Bibliography (C ontinued)

INSTANT 80 COLUMN APPLE'
The miracle of the 80’s . . .  everything you want in an 
80-colum n card.
S TO P S T A R IN G  AT ■ D isplays 7 x 9  m a trix  characters
4 0  C O L U M N S  ■ Provides u p p e r/lo w e r case
W IZA R D -80 le ts you see exactly  characters w ith  fu ll descenders
w h a t you w ill ge t w hen typ ing  ■ Fu lly  e d its ...  uses ESCape key
80 -co lum n fo rm at. It gives you a fo r  cursor movement
fu ll 80 -co lum n by 24 -lin e  d isp lay  .  S cro lling  s to p /s ta rt uses 
w ith  a ll these fea tu res . standard Control-S  entry
■ Fully com patib le  w ith  A pp le  I I ' R eta ins te x t on screen w h ile  it

and Apple II Plus *  is  being printed
■ Fully c o m p a tib le w ith m o s tw o rd  ■ Contains c rysta l c lock  for

processors, m icro -m odem s flick e r-fre e  characte r display
and prom  program m ers, p lus  a Has lo w  pow er consum ption
all cu rren t Apple II expansion f o r C00| re liab le  operation
boards ■ Leads soldered d irec tly  to  board

■ L ists  BASIC program s, in teg e r f or m axim um  re liab ility
and A pp leso ft .  2K on. board RAM 50 o r 60 Hz

■ Fully com patib le  w ith  Pascal operation
■ Uses so ftw are  to  s w itch  a inve rse video se lection

betw een 40 and 80 co lum n standard
fo rm ats

Available a t a ll fine 
Com puter S tores S295.00

■ O - l i i E s r E i i  i i| i i; m i
System s

SUBSIDIARY O F WESPERCORP
•R e g is te re d  tradem arks  

o f  A p p le  C o m p u te r In c .

3'ISU /. IC- W-«' 
i w l-e r r t  dtrtcO y to t ' *  
IC
r-. tiitw3.se i.  n i t ' i f i i

1231. Apple/Sass 3 , No. 4 (May, 1981)

Anon., "G ive Me a BRK!” pg. 5-6.
What happens on an Apple when the BRK command is 
encountered.

Fan, Kenny C ., "Super Fram e," pg. 12-17.
Tw o machine language programs that can add special effects 
to your titles or programs, making a frame that moves around 
the sides of the screen.

1232. The C.I.D.E.R. Press 3, No. 3  (M ay/June, 1981)

Hall, John, "B it  Decoding Routines," pg. 2.
Routines in Integer and Applesoft BASIC that decode a byte 
value and decode it into the eight individual bits that form 
the binary number.

1233. OSIO Newsletter 3 , No. 6 (June, 1981)

Goodhart, Brian, "Unravl: A Strategy," pg. 1-2.
Use of the OSI Flag 7 in figuring out how someone else’s 
BASIC program works.

Compton, Radford, "M oney Mode F ix ,"  pg. 6.
A fix for a bug in the formatting of small calculated sums of 
dollars and cents, in OS-65U.

1234. The Harvest 2 , No. 10 (June, 1981)
Schaffer, fay, "T h e  Apple T hrottle ,” pg. 7.

Control the speed of your Apple BASIC listings w ith the 
game paddle.

1235. Saturn Softnews 1, No. 1 (June, 1981)

Staff, "Extended SYM -BASIC," pg. 2.
A review and listing of all new commands for the SYM.

1236. Apple-Dayton Newsletter 2 , No. 6 (June, 1981)

Matthews, John, "O n  Cycles and S u ch ,"  pg. 10-12.
A biorhythm program for the Apple.

1237. Atari Computer Enthusiasts 2, Issue 6 (June, 1981)

Anon., "U sing U SR ," pg. 4-5.
An introduction to the use of m achine language on the Atari, 
with examples of using the USR function.

Ockers, Stan, "Lunar V ,” pg. 7-8.
A game for the Atari.

Ekberg, Michael, "Load and Save Binary F iles ,"  pg. 9.
An Atari routine to load or save a binary file from BASIC.

1238. Nibble 2 , No. 3 (June. 1981)
Hatcher, Rich, "T h e  Mad, Mad, Mad, Mad C u b e," pg. 19-25.

A Rubik's Cube-type program for the Apple.
Koeritz, Chris, "T h e  Apple Hi-Res C lo ck ,"  pg. 27-28.

A clock face program using Apple graphics.
Black, Preston R., "D isk  Snooping — Part II,” pg. 25-39.

Using the tools on the DOS, D isk Directory, File Sectors, 
T rack/Sector List, VTOC, etc.

Mossberg, Sandy, "Applesoft Linefinder," pg. 63-67.
A debugging aid for Applesoft programmers.

M ottola, R .M ., "U sing the USR Function for Address Refer­
encing," pg. 83-87.

The USR function and how it works on the Apple.
Allen, David P., "T h e  Little Line E ater," pg. 87.

How to put disappearing lines into your Applesoft programs. 
Reynolds, W illiam HI, "Converting 'M uffin’ into 'D em uffin ',” 
pg. 87.

A simple job with the instructions given here.
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T im e M arches On

D r. W ill ia m  D ia l's  6502 B ib lio g ra p h y  has p layed a m a jo r  
ro le  in  m a k in g  b ib lio g ra p h ic a l in fo rm a tio n  ava ila b le  to  
6502 users. B u t n o w  th a t the  6502  is  a m a tu re  processor, 
we a t M IC R O  be lieve th a t m o s t 6502 users need s e le c tiv ity  
m ore  th a n  com prehensiveness. There fore, the 6502  
B ib lio g ra p h y  in  M IC R O  w i l l  in  fu tu re  s e le c tiv e ly  l is t  a 
m u ch  s m a lle r  n u m b e r o f  the b e tte r 6502 a rtic les .

Users o f  the  6809 processor, ho w e ver, do  need the  k in d  
o f com p reh ens ive  coverage th a t M IC R O  used to  g ive  the  
6502. T here fore , M IC R O  w i l l  n o w  s ta rt a com prehensive  
6809 b ib lio g ra p h y , to  be p u b lis h e d  in  in s ta llm e n ts  as 
m a te r ia l accum u la tes . I f  a n y  readers are aw are o f  6809  
m a te r ia l w e  are m is s in g , p lease c o n ta c t D r. D ia l o r  the  
M IC R O  sta ff.

We fe e l th a t th is  c o m b in a tio n — se lec tive  6502 and  
com prehens ive  6809  coverage— w i l l  serve o u r  readers best.

1. Softalk 1, No. 9 (May, 1981)

Anon., "T h e  M ill ,"  pg. 25.
A review of a new Apple peripheral board based on the new 
6809E microprocessor, offering Apple users a 8 / 16-bit 
architecture, direct page register, extensive addressing 
modes, fast speed, etc.

2. KB Microcomputing 5 , No. 5 , Issue 53 (May, 1981)
Stark, Peter A., "6 8 0 0 's  Best-Kept Secrets ," pg. 56-66. 
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systems, all-in-one editor/processor for the 6809, and the 
Stylograph editor/processor for the 6809.
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Lock, Robert, "Introducing Super P E T ," pg. 4-8.
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6502 and 6809 processors and separate ROM operating 
system s and several languages.

4. MICRO No. 37  (June, 1981)
Tripp, Robert M ., " I t ’s Tim e to Stop Dreaming, Part 1 ,"  pg. 7-9. 

A description of the features of the 6809 microprocessor, a 
possible candidate to update the 6502.

5. Abacus n 3 , Issue 5 (May, 1981)

Anon., "W h at's  A H itachi?" pg. 3.
The Hitachi MB 6890 is a new microcomputer based on the 
6809 microprocessor running at 1 MHz.

6. KB Microcomputing 5 , No. 7 , Issue 55 (|uly, 1981)
Rawson, David R., "Clock/Calendar for the 6809,” pg. 132-141. 

Hardware and software for implementing a clock on 6809 
systems.

7. BYTE 6 , No. 7 (July, 1981)
Scales, Hunter, "M ultiprocessing w ith M otorola's M C 6809E ," 
pg. 136-156.

How to use two or more microprocessors sharing common 
resources, each working on a part of the problem.

Anon., "6 8 0 9  Cross A ssem bler," pg. 438.
The XASM 6809 is a com mercially available cross-assembler 
written in FORTRAN IV.

8. MICRO No. 38 (July, 1981)
Tripp, Robert M ., " I t ’s T im e to Stop Dreaming, Part 2 ,"  
pg. 27-30.

Part 2  describes some of the improvements which are provided 
by this chip. These include long branches to any location, a 
branch to subroutine instruction with relative branching, ad­
dressing relative to the program counter, and a load effective 
address instruction.

Wright, Loren W., "P E T  V e t,"  pg. 91.
A new assembler for 8K PETs — a new 6809-based micro 
from Commodore (Micro-Mainframe or "Super P E T ").

9. Dr. Dobb's Journal 6, Issue 7, No. 57  (July, 1981)

Gordon, H .T ., "About the M otorola 6 8 0 9 ,"  pg. 6-9. 
D iscussion of the characteristics of the 6809 microprocessor 
and its probable impact on personal computers.

10. Interface Age 6, Issue 8 (August, 1981)

Baker, Al, "G am e C orner," pg. 24-28.
A tutorial on color graphics with the 6809-based TRS-80 Col­
or Computer.

11. Personal Computing 5, No. 6 (August, 1981)

Anon., "Som e Japanese Personal Com puters,” pg. 100.
In a table of new Japanese micros it is revealed that the 6809 
microprocessor is used in the Hitachi 6890, the Canon BX-3 
and the Canon CX-1.

12. BYTE 6, No. 8 (August, 1981)
M iatkowski, Stan, "T h e  Japanese Computer Invasion," 
pg. 200-220.

The Fujitsu Micro-8 uses twin 6809 microprocessors to greatly 
increase speed.

13. KB Microcomputing 5 , No. 8, Issue 56 (August, 1981)

Baker, Robert W ., "Petpourri," pg. 10-16.
The CBM  8032 color computer and the new CBM  Micro- 
Mainframe (based on the 6809) are described.

14. MICRO No. 39 (August, 1981)
Tripp, Robert M ., " I t 's  T im e to Stop Dreaming, Part 3 ,"  
pg. 16-18.

Part 3 of this series on the 6809 microprocessor describes the 
instruction set in detail, comparing it to the familiar 6502 set.

15. Rubber Apple Newsletter 4

Anon., ” 6502 vs. 6800 vs. 68 0 9 ,” pg. 7-12.
A comparison of three microprocessors.

16. KB Microcomputing 5 , No. 9, Issue 57 (September, 1981)

Vose, G. Michael, "Exploring the M C 6809 ," pg. 25-30.
A description of the 6809 microprocessor.

17. MICRO No. 40 (September, 1981)

Tripp, Robert M ., " I t 's  T im e to Stop Dreaming, Part 4 ,"  
pg. 20-22.

A discussion of the addressing modes of the 6809, comparing 
the 6809 with the 6502, with special emphasis on the greatly 
expanded options for the 6809.
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Olympic 
Sales
0 *  SERVING YOU SINCE 1947

Company
Main Showroom &  Offices: .M  j
216 South Oxford Avenue v is a

Los Angeles, CA 90004 _

WE HONOR
VISA and MASTERCHARGE

TELEX: 67 34 77 
OROER DESKS open 7 Days a Week! 

7:00 AM to 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 800-252-2153
NO ONE UNDERSELLS 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 sub ject to  a v a ila b ility , th is  ad  super 
sedes a l l  p rev ious  ads. w e  a re  n o t  responsible  
lo r  typ o g ra p h ica l e rro rs ; we w i l l  m ee 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  sh ipp ing  a n d  h a n d lin g  S4 95  
A H  orders su b je c t to  v e r if ic a tio n  a n d  acceptance.

We are an authorized servicing Apple dealer (or Apple II & III 
Immediate delivery on all models w  carry an enoimoui inventory
of Apple products‘at alF times'

-  a jm m m m  Immediate delivery
C O l  I  I I  jU C G l1 6 K - 3 2 K - 4 8 K - 6 4 K - P 1 u s  or Integer in stock! 

—  *  NEW. IMPROVED APPLE III 128K VERSION

Second Disk Oriv 
Pascal Fortran-Cobol language* 
Dow Jones & Quote reporter 
Graphics Tablets 
Visicalc for Apple II & III 
Smarterm 80 column card 
Mictomodem II by OC Hayes 
and more. . .

ATTENTION: Immediate delivery 
WE ALSO CARRY SOFTWARE' 
Personal Software 
Peach Tree Software 
Microsoft 
Micropro 
Innovative 
American 
System Plus 
and more. . .

m
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 '  
S lim ,  s h ir t - p o c k e t  s ty l in g
HP-11C
Programmable

NEW!
Advam
Scientific LCD Retail S i30 OO

NEW! HP-12C
Advanced Programmable 
Financial ICO Retail S t SO OO 

HP 125 New Mieioeomputer
64K CPU/Terminal/Keyboard 

HP-85 Microcomputer-built

Your Cost: 
S114.95

Your Cost '
SI 29.95

Reta>1 Cott
3/50 00 3195.00

printer/monitor
3250.00 2499.00 

HP-83 Microcomputer-built-in monitor 2250.00 1799.00 
HP-26318 Printer, dot mtrx lash for optns) 3950.00 3199.00 
HP82905A 80 col printer, dot matrix 945.00 755.00
HP-2601 A letter quality prter. daisy wheel 3495.00
HP 82901M Oual master (256KB disk drive) 2500.00 1999.00
Call us for the lowest puces on 7 disk drives Call us Cal l  us

HP 41CV New' 2 2K bytes o l memoiy 325 00 256.00
Card Reader for 41CV 215.00 171.00
Printer for 41CV 385.00 294.00
Quad Ram 95.00 84.95
Optical Wand for 41 CV 125.00 99.95
HP 41C Calculator 250 00 188 95
Memoiy mod lor 41C 26 95
HP 97 Progrmble punter 750 00 579 95
HP 34C Ptogrmble scientific 150 00 117 95
HP 38CPiogimble business R/E 150 00 119 95
We have the complete line of accessories, etc.

XEROX
Model 820 1 <5*“ )  8 " 53750.00

64K COMPUTER & WORD PROCESSOR
A*? I f lW  A 9 Special discount available to

Schools & Institutions Inquire' 
S 2995.U 0 Required software add'!

NEW-FAMOUS CORVUS DISK ORIVES-5.10.20 
MEGA8YTES with fantastic new OMNINET Network 
Call us for the best prices in the USA! System

Texas Instruments
New-19B2 Model with llofDC C o m p u t e r
full typewriter style keyboard.

TI-OT/4A U/L case & more!
Naw KEYBOARD S950 00 S369.95

$36995̂ S ^  ss -
10 coloi monitor for 9 9 / 4 * " * ^ 6 5 0  00 319 95
32K Exp mem module 399 95 314 95

Extended Basic, a MUST lor 100 00 75 00
32K module

Speech synthesizer 150 00 129.95
We carry a Urge inventory ol softwaie. & 
accessones You- Com

Tl 30 ? IC S  StuSl.de NEW 18.95 
TI 35SP LCD SCIENTIFIC 22.50 
Tl 40 LCO Sci/NEW 28.95
Tl 57 Prog. Scientific 39.95 
T I 58C 480 Siep. Prog 89.95 
Tl 59 960 Step. Proa 179.95 
PC 100C Print/Plot 149.95
LCO-Progtammei/NEW 59.95

j»  y  a  e >  a Large inventory of

AI Al\ I Com puter
Large inventory of periphls. access, etc.

J  Reta il vn,rf CoS’ 

400 SPECIAL PRICE'16K 595 00 339 95
No language inc.. opt’l  basic. 54.95

800 16K Computei 1080 00 759 95

OHIO SCIENTIFIC
C8PDF -48K Retail:S3495.00V/C: S3195.00
•  Dual 8 "  Drives » 6 4  co l x  32 line /co lo r
•  7 MIPS h A S T ' •  M any more stnd features

Fortran  &  Pascal available
M any o th e r O SI p ro d u c ts  - a t  d iscounted  prices

PR IN TER S
•  D IA B LO  (L e tte r Q ua lity ) Retail Y o u r Cost 

630 R 1 0 2 b id ire c tn a l/ t ra c to rs 2 965 .00  2699.00 
1640K 109 keyboard , tracto rs  3072.00  2899 95 
630 R 0  Receive o n ly  2710.00  2499.95
1650K 136 ke yboa rd /trac to rs  3220.00  2999.95

• C E N T R O N IC S do t m a t r ix ---------------------------------

700 9 Parallel, heavy du ty  
704 9 Serial, heavy du ty  
737 1 Parallel 
737 3 Serial 
704 11 Parallel 
P 1 E lectrostatic

» PAPER T IG E R ---------------
460
460G graphics 
560
560G graphics 
445 
445G
EPSON PRINTERS”
MX80
Optional Graftrax Chip 80 
MX80 FT
MX80 • GRAFTRAX 80 
MX80 FT ‘ GRAFTRAX 80 
MX100 ________________

1460 00  1199.95
1795.00 1599.95
9 9 5 .0 0  799.95 

1045 00  899 95
1870.00 1695.00 
495 00  189.95

995.00 
1094 00
1295.00 
1394 00
795.00
894.00

895.00 
969.95 

1099 00
1195.00
695.00

Retail 
645 00

745.00
695.00
795.00
995.00

Youi Cost
539.95 
95.00

659.95
579.95
689.95
789.95

WE ALSO  H A V E  . . 
•  N O V A T IO N  Modems 

CAT 
0  CAT
APPLE CAT D irect connect

R eta il Y o u r Cost 
199 95  159.95 
199 95 159.95
349.95 314.95

SANYO MONITORS High resolution
13”  Colot (new) high quality 
12" Gieen phosphorous 
12’  Black & white 
15" Black & white 
9 " 8lack & white (the best sellei)

550 00 419.95
360 00 259.95
3401)0 239.95
370 00 259.95

................. ............. ...........  235 00 169.95

AMDEK(Leedex)High Quality Monitors
100 12”  B/W, 12 MHz 179 00 139.95
100 G 12" Green, 12 MHz 199.00 174.95
300 G 12" Green. 18 MHz 249.00 199.95
Color I 13" Color. NTSC comp, input. 449.00 339.95

audio amp & speaker 
Color I I  13 " Color. RBG input. 999 00 699.95 

hi res graphics, spwkei

•  H A Z E L T IN E  V ideo  D isplay Term inals
•  S H U G A R T Disk Orives
•  DEC V T 1 0 0 &  V T 103
Call us fo r  yo u r D ISC O U N TE D  price T O D A Y '

NEW ' F rom  T l-S e rie s  10 Personal In fo rm a tio n  Term inal Retail 995.00  yo u r Cost 795.00

£ =  £  < -  *  $  % r  ^ ' s  ^  =  e

EDITRIX + G RA PH TRIX  = TH E M O ST  PO W E R FU L  W O RD  P R O C E S S O R  

T H IS  S ID E  O F  A N E W SPA PE R  C O M P O S IT IO N  ROOM

E D IT R IX ,. 

TEXT EDITOR

G R A P H T R IX - 

TEX T PR IN TER  AND G R A P H IC S  SC R E E N  DUM P

EASY TO USE

•  C o m p le te  R E A D A B L E  d o c u m e n ta t io n
•  F u lly  M e n u  D riv e n .
•  S e ll - r u n n in g  In tro d u c tio n  a n d  D e m o n s tra t io n  

P O W E R F U L

•  G r a p h ic  M a g n if ic a t io n . N o rm a l/In v e rs e , P a g e  C e n te r in g ,
H i a n d  L o w  C r o p  M a rk s , T it le  S tr in g

•  A u to m a t ic  F o rm a tt in g  o f  G ra p h ic s  in  y o u r  D o c u m e n t
•  P r in t S iz e , E m p h a s is . U n d e r lin e , S u p e r s c r ip t  F o o tn o te s . C h a p te rs , 

c o n tro lle d  Iro m  y o u r  te x t file .

F L E X IB L E

•  P rints ANY HI-RES G raph ic  y o u r App le  II can create.
•  F o rm a ts  T e x t  f ile s  f ro m  A p p le w r ite r  O R  E D IT R IX
•  U s e  a s  a  M e n u  D r iv e n  S c re e n  D u m p  O R  Iro m  in Y O U R  O W N  

A p p le s o ft P ro g ra m .
•  C o m p a tib le  w ilh  11 d if fe re n t M a tr ix  L in e  P r in te rs  A N D  7  d iffe re n t  

P a ra lle l In te r la c e  C a rd s .

R E Q U IR E S : A p p le  I I  w ith  4 8 K . A p p le s o ft in  R O M . D O S  3 .3  a n d  o n e  o l  th e  
fo llo w in g  l in e  p rin te rs : E P S O N  M X -7 0 /M X - 8 0 /M X -1 0 0 ,  A N A D E X  
9 5 0 0 /9 5 0 1 , ID S  4 4 0 G /4 4 5 G /4 6 0 G /5 6 0 G , C E N T R O N IC S  7 3 9 . M P I 8 8 G , 
S IL E N T Y P E

EASY TO USE

•  HELP! Key
•  Friendly, COM PLETE instructions that you o r your 

secretary can understand.
•  Easy to  rem em ber 1 o r 2 keystroke commands
•  See your docum ent form atted on  the screen AS YOU 

EDIT IT

POWERFUL

•  2 5 0  Colum n H orizonta l Scro lling.
•  A u tom atic  G raph ic  Insertion and Form alting.
•  A u tom atic  Footnote Insertion.
•  U nderline  - Superscrip t -  Subscrip t - Search - Replace - 

B lock Move.
•  Fu ll Printsize, Emphasis. Justify. M argin  and C ursor 

C ontro l.

FLEXIBLE

•  C ap ita l lette rs w ith  ESC o r S h ilt Key m odifica tion.
•  To  be supported  by Data Transform s new headline 

genera tor com ing  soon.
•  P rin lou t th rough  GRAPHTRIX to  11 d iffe ren t Printers 

W ITH O U T C HAN G ING  YOUR TEXT FILE!

REQUIRES: App le  II w ith  48K, A pp lesoft in ROM, DOS 3.3
and the  GRAPHTRIX M atrix G raphics System

FROM D ATA TRANSFORMS. INC.. THE GRAPHICS LEADER

EDITRIX and GRAPHTRIX arc the trademarks o l Data Transforms Inc.. a division o l Solarstatics lnc_ 
Apple II and Applewriter are trademarks o l Apple Computer Inc
(c) Copyright 1981 Data Transforms. Inc 906 E Fifth Ave Denver. CO 80218 (303) /22-877J 
A ll Rights Reserved
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New Publications

Mike Rowe 
New Publications 
34 C helm sford Street 
P.O. Box 6502 
Chelmsford, M A 01824

In tim a te  In stru c tio n s  in  In teg er B A S IC ,
by  B ria n  D . B lack w o o d  and  G eorge H. 
B lackw o o d . H ow ard W . Sam s and C o ., 
In c. (4 3 0 0  W e st 62n d  S t .,  Ind ianap olis, 
IN 4 6 2 6 8 ) , 1 9 8 1 , 158  pages, 5% x  8Vi 
in ch es, paperback.
ISB N : 0 -6 7 2 -2 1 8 1 2 -7  $ 7 .9 5

A lth ou gh  w ritte n  for Apple II users, 
th is b o o k  ca n  apply, w ith  m o d ifica ­
tio n s, to  o th e r  m icro co m p u ters  using 
B A SIC . In  a  lesso n -ty p e  fo rm at, each  
chap ter provides d efin itio n s , th e  b asic  
fu n d am en tals o f p rogram m ing te c h ­
n iq u es, and se lf-te stin g  e xerc ises .

CO N TEN TS: Introduction-, Clear the VDM  
Screen-, Load and Save Program; Program­
m ing and P rin t Rules: Operators; Trunca­
tion and Integers-, Simulated Reals; Catch- 
A ll; Flowcharting; Loops and Counting  
Variables; Rule o f Default and Decision 
Statements; General O utline  o f Programs; 
Playing Computer; Subscripted Variables; 
M IN -M A X and SORT; Strings and GOSUB; 
Functions; Efficient Programming; Graphics; 
Menu and Flag; Games; Appendix; Index.

Pascal: A P ro b lem  S o lv in g  A pproach,
by E llio t  B . K offm an . A ddison-W esley 
(Reading, M A  0 1 8 6 7 ) , 1 9 8 2 , 6  x 9  
inches, paperback.
ISBN : 0 -2 0 1 -1 0 3 4 1 -9  $ 1 4 .9 5

T h is  b o o k  em p h asizes th e  stru ctu red , 
step -by-step  design o f co m p u ter pro­
gram s. B o th  b eg in n in g  program m ers 
and th o se  exp erien ced  in  o th e r  la n ­
guages w ill learn  program m ing te c h ­
niques, p ro b lem -so lv in g  s k ills ,  and 
U C SD  P ascal.

CONTENTS: In troduction to Computers 
and Program m ing—Introduction; C om ­
puter organization; Programs and program­
ming languages; Introduction to Pascal;

Using the computer; Additional input and 
output features; Introduction to data types; 
Summary; Programming problems. Prob­
lem  Solving w ith  the Computer—Intro­
duction ; Problem analysis; Description of 
the problem solution; Algorithms involving 
decisions; Algorithms w ith loops; Imple­
menting the algorithm; Summary; Program­
ming problems. Fundamental C on tro l 
S ta tem e n ts— In tro d u ctio n  to  co n tro l 
statem ents; The IF statem ent; The WHILE 
s ta te m e n t ; A p p lic a tio n  o f c o n tro l 
statem ents; The FOR statem ent; The 
widget inventory control problem; Debug­
ging and testing programs; Common pro­
gramming errors; Summary; Programming 
problems. Standard, Scalar, and Subrange 
Data Types—Introduction; Numeric data 
types—REAL and INTEGER; Functions in 
arithm etic expressions; Boolean variables, 
e x p re ss io n s  and o p e ra tio n s ; S tr in g  
variables; Character variables and func­
tions; More on input; Scalar and subrange 
data types; Numerical errors; Common pro­
gramming errors; Summary; Programming 
problems. Interm ediate C ontro l Struc­
tures— Introduction; M ultiple-alternative 
decisions; Top-down programming and 
functions; Procedures; Application of top- 
down design; Scope of an identifier; Com­
mon programming errors; Summary; Pro­
gramming problems. Arrays and Strings— 
Introduction; D eclaring arrays; Array 
subscripts; Manipulating array elements; 
Manipulating entire arrays; Partially filled 
arrays; Arrays of strings; Manipulating 
character strings; Common programming 
errors; Summary; Programming problems. 
Records and Sets—Introduction; Declaring a 
record; Manipulating a record—the WITH 
statem ent; Arrays of records; The set data 
type; Set operations; Searching an array of 
records; Common programming errors; Sum­
mary; Programming problems. REPEAT and 
GOTO Statements, Nested Structures and 
Recursion—Introduction; REPEAT-UNTIL 
loop; Nested loops; Sorting an array; The 
GOTO and EXIT statem ents; Solving a 
larger problem; Testing a program system; 
Recursion; Common programming errors; 
Summary; Programming problems. Hier­
archical Records and Files—Introduction; 
H ierarchical records; Record variants; 
TE X T  and INTERACTIVE files; User- 
defined file types; File update and merge; 
Common programming errors; Summary; 
Programming problems. M ultid im ensional 
Arrays—Introduction; Declaration of m ulti­
d im ensional arrays; M anipulation of 
multidimensional arrays; Room scheduling; 
Introduction to computer art: drawing block 
letters; Common programming errors; Sum­
mary; Programming problems. Pointer 
Variables and Dynam ic Data Structures— 
Introduction; The NEW statem ent and 
pointers; Building linked data structures; 
Deleting a node,- List insertion; Multiple- 
linked lists and trees; Common program­
ming errors; Summary; Programming prob­
lem s. Appendices— 1. Differences Between 
UCSD Pascal and Standard Pascal; 2. 
Reserved Words: Standard Identifiers and 
Operators; 3. Using UCSD Pascal; 4. Pascal 
Syntax Diagrams. Index o f Program Style 
Displays. Index o f Programs, Procedures 
and Functions. Answers to Selected Exer­
cises. Index.

D o n ’t !  (O r H ow  to  C are  fo r Y o u r C o m ­
p u te r )  b y  R o d n a y  Z a k s .  S y b e x  
(B erkeley , C A ), 19 8 1 , 2 2 4  pages, 6 x 9  
in c h e s , paperback.
ISB N : 0 -8 9 5 8 8 -0 6 5 -2  $ 1 1 .9 5

A n exp la n a tio n  o f how  to han d le  and 
m a in ta in  a ll co m p o n en ts  o f a co m p u ter 
sy s te m : th e  C R T  d isp lay , th e  d isk e tte s , 
th e  prin ter, th e  m ag n etic  tap es. C o n ­
ta in s  carto o n s and photographs.

C O N TEN TS: Caring For Your Computer— 
Introduction; Why Bother? Are Computers 
Reliable? Is The Computer Foolproof? Con­
trolling Your Emotions; The Tim e Bomb; 
T he Pointed Index Syndrome; It Is So Sim ­
ple. The Com puter System— Introduction; 
T he Monitor; The Memory; The Operating 
System; The Files; The Mass Storage Media; 
The CRT Term inal; The Printer; Summary. 
Floppy D isks—For The Home Computer 
User; Introduction; Understanding Your 
Diskette; Handling the Diskette; Using The 
Diskette; Backing-Up; Labeling; Storing 
Diskettes; Environment; Transporting D isk­
ette s ; Preventive M aintenance; D isk 
Failures; Floppy D isk Summary. Hard 
D isks—For the Home Computer User; 
Introduction; Understanding Your Disk; 
Using Hard Disks; T he Main DOs and 
D O N 'Ts — A Summary. The Computer— 
For The Home Computer User; Introduc­
tion; Understanding Your Computer; Oper­
ating The Computer; Inside T he Computer,- 
Computer Summary. The CRT Term inal— 
For The Home Computer User; Introduc­
tion; The Operator's Working Environ­
ment; Environmental Requirements; Using 
The CRT; External Video M onitor Or TV; 
C R T Summary. The Printer— For The 
Home Computer User; Introduction,- Types 
of Printers; Installing The Printer; Connect­
ing The Printer; The Environment; Main­
tenance; Printer Failures; Supplies; Printer 
Summary. The Tape Units—For The Home 
Computer User,- Introduction; Handling 
Tapes; Environment And Storage; Shipping 
Tapes; Tape Problems; M aintenance; Tape 
U nits Summary. The Computer Room— 
For The Home Computer User; Introduc­
tion; Floor Planning; Electrical Power; The 
Environment; Furniture,- Fire Protection; 
Procedures; Summary. Software—For The 
Home Computer User; Introduction; Soft­
ware Requirements; Workspace Require­
m ents; Software Facilities; Software Main­
tenance; Software Procedures; Hardware 
Changes; Software Changes; Summary. 
Docum entation—For The Home Computer 
User; Introduction; Hardware Documenta­
tion; Software Documentation; Record Of 
Changes; Summary. Security—Introduc­
tion; Erecting Barriers; Protecting Forms; 
Securing The Site; Encryption; Audit Trails; 
Computer T heft; Summary Of Security Pro­
cedures. H elp—Introduction; The Two 
Types of M aintenance; Securing Main­
tenance Services; When It D oesn't Work; 
Summary,- Conclusion. Appendix A —Tape 
and D isk Manufacturers. Appendix B— 
U seful Addresses. References. Index. 
Library.
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PRICE: $54.95

R O O l # j 1 : 5  i  i f  A T A R I  [O W N E R S ,

H igh  re s o lu tio n  g ra p h ic s -  
L ife  like  m o tio n .
In s ta n t re p la y  on an y  shot

S u p e rfin e  aim ing

Pool ro o m  so u n d  e f fe c ts

O C h o ic e  o f  4  p o p u la r  g am es

S e e  y o u r local 
c o m p u te r d e a le r  
o r o rd er d irec tly  
fro m  ID S I. 
S p e c ify  A TA R I 
o r A P P L E .

ATARI is  th e  r e g is te re d  tra d e m a rk  o f  ATARI Inc. 
A P P LE  II is th e  re g is te re d  tra d e m a rk  o f 

A P P LE  C o m p u te r  Inc.
PO O L 1.5 is tra d e m a rk  o f ID SI.
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From Here 
to Atari
By James Capparell

C h a ra cte r se ts , d isp lay  cod es, A T A SC II 
cod es, and keyboard  codes are th e  sub­
je c t  o f  th is  m o n th 's  co lu m n . T h is  in for­
m a tio n  w ill  help  you un d erstand  h o w  a 
ch aracter appears o n  y ou r T .  V . screen . I 
w ill sh o w  y o u  w h a t th e  A tari ch a racter 
se t is , w here i t  resid es in  R O M , and 
how  to  a cce ss  th e  ch a ra cter se t. I ' l l  a lso  
d escrib e  th e  th re e  codes used  to  refer to  
th e  ch a ra cter se t. P rogram  1 w ill p rin t 
th e  keyboard  cod e, A SC II ch aracter, 
and d isp lay  code fo r a n y  giv en  key . Pro­
gram  2  w ill  sh o w  you h o w  to  p lace  
ch aracters  o n  a graphics 8  high- 
re so lu tio n  scre e n . H ow ever, before  w e 
get th a t fa r w e need  to  k n o w  w h a t hap ­
pens w h en  a  k ey  is  pressed o n  th e  
keyboard.

W h e n  y o u  p ress a n y  k ey , a n  IR Q  in ­
terrupt is  gen erated . (For m o re  on th is, 
see m y  c o lu m n  in  th e  Janu ary  '8 2  
M IC R O .) T h e  v e cto r  for IR Q  is  a t 
m em ory  lo ca tio n  $ 2 1 6 , $ 2 1 7  ca lled  
V IM IR Q  in  th e  d o cu m e n ta tio n . T h is  
v ecto r p o in ts  to  $ E 6 F 6 , th e  entry  p o in t 
for th e  IR Q  In terru p t S erv ice  R o u tin e  
(ISR). T h is  serv ice  ro u tin e  perform s the 
fo llow ing fu n ctio n s :

1. Saves sy s te m  reg isters.

2. D e te rm in e s  cau se o f  in terru p t by 
p olling  s ta tu s  re g is te r b its . IR Q EN  at 
$ D 2 0 E  is  in terrog ated  fo r th is  pur­
pose. S ee  ta b le  1 fo r IR Q EN  b it 
tran sla tio n s .

3. Jum ps throu gh  th e  approp riate v ec­
tor to  th e  IS R . T h e  IS R  perform s the 
n ecessary  h o u sekeep in g  associated  
w ith  th e  in terru p tin g  sou rce .

For th e  sak e  o f our d iscu ssio n , 
assume a k ey  h as b een  pressed. T h is  
causes an IR Q . O n ce  i t  h as b een  
established th a t i t  w as a keyboard- 
caused IR Q , a  ju m p  is  m ad e throu gh  
locations $ 2 0 8 , $ 2 0 9  ca lled  V K E Y B D . 
This lo ca tio n  co n ta in s  $ F F B E , th e  
start-of-keyboard serv ice  ro u tin e . T h is  
routine perform s th e  follow ing functions:

1, P ro ce sse s  d e b o u n c e . B o u n c e  is  
asso cia ted  w ith  th e  m e c h a n ic a l

v ib ra tio n  caused  by  k ey  closure. 
T h is  b o u n ce  ca n  appear to  th e  
sy ste m  as several k e y stro k es  instead  
o f ju s t one. A  softw are delay o f 20  
m s e c  is  su ffic ie n t to  a llo w  th e  v ibra­
tio n  to  dam pen. A  co u n ter fo r  th is 
purpose is  esta b lish ed  a t th is  point.

2 . S t a r t s / S t o p s ( c n t r l - l )  p r o c e s s in g . 
SSFL A G  a t  lo ca tio n  $ 0 2 2 F  is  set 
w hen  th e  co n tro l and " 1 "  k e y s  are 
pressed  s im u ltan eo u sly . T h is  is  the 
fea tu re  th a t a llo w s you  to  s ta rt and 
stop  lis tin g s  o r you r fav o rite  gam e.

3 .  Saves th e  keyboard  code in  lo ca tio n s  
$ 2 F C  and $ 2 F 2 , ca lled  C H  and C H I, 
resp ectiv ely . T h is  code is  to  be d if­
feren tia ted  fro m  A T A SC II or the 
d isplay codes.

Table 1

A ddress $ D 2 0 E , kn o w n  as IR Q EN  
(interru p t req u est en ab le), is  in te r­
rogated  w h en ev er an IR Q  interru p t 
o ccu rs.

B it  7 =
B it  6 -

B it  5 =

B it  4 —
B it  3 =

B it  2
B it  1 _
B it  0 =

B reak  k ey  in terru p t 
O th e r  k ey  in terru p t 
S eria l in p u t data ready 
interru p t
S eria l o u tp u t d ata  needed 
S eria l ou tp u t tran sm issio n  
fin ish ed
T im e r  4  d ecrem en ted  to  0  
T im e r  2  d ecrem en ted  to  0  
T im e r  1 d ecrem en ted  to  0

Listing 1

5  REM «» PROGRAM 1 * *
i .  REM PR ESS ON ANY K EY  WAIT FOR A COUPLE O F SECONDS
7 REM THE KEYBOARD CODE, CHARACTER, AND THE CHARACTER’S
8 REM D ISPLA Y CODE ARE PRIN TED 
10 O FFSE T =f
20 D M EM =PEEK(8S)+PEEK(39«2541REM  FIN D  D ISPLA Y  MEMORY 
30  A =P E E K (764)!IF  A >99 THEN O F F S E T = 7 !IF  A <10 THEN O F F S E T S  
40  I F  A 0 2 5 5  THEN ?  Al" "JC H R tlA l!" PEEKID M EM +OFFSET)
5 0  O FFSET =4 
6 0  GOTO 20

Listing 2

5  REM * *  PROGRAM 2  » *  
t  REM PU T T E X T  ON A GRAPHICS S  SCREEN 
7  REM CHANGE X , Y  S E E  WHAT HAPPENS 
10 DIM O U T t(15),C N V R T t(l)
15 O U T*=" ATARI 800"iR EM  MESSAGE 
2 0  CH BA S=57344!REM  STA RT OF CHARACTER SET 
2 2  SPACE=2
2 5  X =12!Y =85!R EM  HORZ. V ER T , O FFSETS 
3 0  GRAPHICS 8+32
3 5  D M EM =PEEK<8SRPEEK<3?)»256:R£M  STA RT O F D ISPLA Y MEMORY 
4 0  D M EM 2=DM EM *X+(Y*40)!REM  O FFSET  TO SCREEN CENTER 
4 5  FO R  1=1 TO LEN(OUT*)iREM  MOVE MESSAGE 
5 0  C N V R T*=O U T$(I,I)!G O SU B 1000 
5 5  CHAR=CHBAS+X#3!REM  G ET CHARACTER DATA 
6 0  FOR B Y T E =0  T O  7
6 5  POKE D M EM 2+BYTE*40,PEEK<CH AR+BYTE>
7 0  N EXT B Y T E  
7 5  DMEM2=DMEM2+SPACE 
8 0  N EXT I 
8 5  STOP
9 0 0  REM SUBROUTIN E CONVERTS A TA SCII IN TO D ISP LA Y  CODES 
9 1 0  REM D ISPLA Y  CODE USED AS IN D EX IN TO CHARACTER SE T  IN  ROM 
1000 X=ASC(CNVRT*1
1010 I F  X >1 2 7  THEN X =X -128 :R E M  ELIM IN A TE REV ER SED  CHAR.
1020 I F  X>31 AND X <96  THEN X =X -32!R ETU R N  
1030 I F  X <32 THEN X =X +64  
1040 RETURN
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From  H ere  to A tari

4 . S e ts  a ttra c t m ode flag a t lo ca tio n  
$ 4 D . T h is  p rev en ts  co lo r  ro ta tio n , 
w h ich  n o rm a lly  o ccu rs  a fte r n in e 
m in u te s  o f  keyboard  in a c tiv ity . If 
you ch o o se  to  d isen ab le  co lo r  ro ta­
tio n , b e  aw are th a t prolonged opera­
tio n  w ith o u t ro ta tio n  cou ld  dam age 
you r p ictu re  tu b e 's  phosphor.

5 . S e ts  lo ca tio n  $ 2 2 B , ca lled  S R T IM R , 
to  $ 3 0 . T h is  is  th e  auto-rep eat tim er 
and is  used by  S tage  2  V blank 
ro u tin e s  to  auto-rep eat any  k ey  th a t 
is  h e ld  dow n longer th a n  Vi second. 
S tage  2  V b la n k  p ro cessin g  a lso  d ecre­
m e n ts  th e  d eb o u n ce  co u n te r  and up­
d ates th e  auto-rep eat tim e r every 
1 / 6 0  second .

A fter a key h as b een  processed  
throu gh  th e  keyboard  in terru p t rou­
tin e s  and V blank , th e  resid en t k ey ­
board h an d ler ta k e s  over. T h is  handler 
is part o f the v ersatile  C en tra l In p u t/ 
O u tp u t C IO  fa c ility . M o st o f w h at goes 
o n  h ere  is  very inv olv ed  and th e  in ­
terested  reader is  advised  to  go to the 
operating  sy s te m  lis t in g  to  fo llo w  the 
flo w . T h e s e  lis tin g s  are av ailab le  from

N ew  
P ro du ct 
C atalogs

O ur Softw are and Hardware 
Catalogs lis t the newest 6502/ 
6809-based products. (Turn to 
pages 112 and 115.) The easy- 
to-read entries o ffe r qu ick } 
inform ation fo r our readers.
Use these cata logs to  present 
your products. Just w rite  to 
MICRO and ask fo r the 
appropria te  form.

Hardware (Software) Catalog 
MICRO
P.O. Box 6502 
Chelm sford, MA 01824

__________________________

Figure 1

=  $ 0 0
X X . . =  $18

X X X X . =  $3C
X  X  .  .  X  X =  $ 6 6
X X .  . X X =  $ 6 6

.  X  X  X  X  X  X =  $7E
X X .  . X X =  $ 6 6

=  $ 0 0

T h e  h e x  v alu es are th o se  found in
R O M  lo ca tio n s  5 7 6 0 8 5 7 6 1 5 .
T h e s e  are th e  stored  valu es repre­
sen tin g  th e  le tte r  A.

A tari (ask  for m an u al C 0 1 6 5 7 9 ). T h e  
one fu n ctio n  th a t C IO  perform s th a t we 
need  to  understand is  code tra n sla tio n .

If you read th e  m an u als, you  kn ow  
th ere  are m an y referen ces to  A T A SC II 
cod e. A tari A SC II o r A T A SC II is  A ta ri's  
v ersio n  o f th e  A m erican  Standard C od e 
for In fo rm a tio n  In terch an ge. A SC II is  
an ind ustry-stand ard  d escrip tio n  o f 
how  2 6  le tte rs  o f th e  alp habet, n u m ­
bers, sp ecia l p u n ctu atio n , and som e 
sp ecia l ch a ra cters  ca n  be rep resented  in 
e igh t b its . S in c e  th ere  are 2 5 6  c o m b in a ­
tio n s  av a ilab le  in  eight b its , th is  leaves 
m an y co m b in a tio n s  unused  in  th e  n or­
m al A SC II. T h e  A tari, h ow ev er, uses 
th e m  all s in c e  i t  ca n  d isplay sp ecia l 
grap hics ch aracters, inverted  ch a ra c­
te rs , and n o rm al ch aracters.

A u n iv ersa lly  accep ted  cod e —  e.g . 
A SC II —  is  esse n tia l fo r d evices to  c o m ­
m u n ica te  properly w ith  o n e  an o th er 
and w ith  u s . I f  th e  seria l b it stream  
0 1 0 0 0 0 0 1  is  sen t to  any  p rin ter w hich  
recogn izes A SC II, i t  w ill p rin t the 
ca p ita l le tte r  " A " .  L ook a t A ppendix 
C - l  in  you r B A SIC  referen ce m an u al to  
see  th e  e n tire  A T A SC II code and 
ch aracters.

A T A S C II  is  in c lu d e d  in  o u r  
m a c h in e s  to  b e  c o m p a tib le  w ith  
peripheral d ev ices. T h e  A tari d isplay 
code fo r e a ch  ch a racter is  d ifferent from  
A T A SC II. T h e  d isp lay  cod e is  used  to 
a cce ss  th e  ac tu a l d ata  th a t form s a 
ch a racter . I t  is  a ll th is  data th a t is  c o l­
le c tiv e ly  referred  to  as a  ch a ra cter set. 
T h e  e n tire  ch a racter se t is  stored  in  
R O M  startin g  a t page address $E 0  
(th a t 's  5 7 3 4 4  d ecim al). T h is  ch aracter 
se t is  s im p ly  a s trin g  o f b y tes d escrib ing  
th e  shap es o f in d iv idu al ch aracters.

E ach  ch a ra cter req u ires e igh t b y tes , 
and is  form ed  in  an 8  x  8 grid. See 
figure 1. In  order to  a cce ss  th e  appro­
p ria te  e igh t b y te s  i t  is  n e ce ssa ry  to  
k n o w  th e  d isp lay  cod es o f  th e  ch a racter 
se t. Program  1 is  designed to  te ll  you 
w h at a g iven  cod e is  fo r any  k ey  p ressed  
on th e  keyboard , and w ill a lso  w o rk  for 
sh ifted  or con tro lled  k ey s. O n c e  w e 
have found th e  data fo r th e  ch a ra cter 
w e w an t, w e ca n  u se  th a t data. L o o k  at 
program  2  to  see  how  w e m oved le tte rs , 
b y te -b y -b y te , and s ta ck ed  th ese  b ytes  
one on th e  top  o f th e  o th e r  to  d isplay 
ch aracters  in  grap hics m o d e  8.

T h e  d ata  stored  a t any  lo ca tio n  
w ith in  a ch a ra cter s e t  is  arb itrary . Su p ­
pose w hen  w e go lo o k  fo r th e  s trin g  of 
b y tes  th a t n o rm a lly  is  an " A "  so m e  
o th e r  data is  stored  there . It w ou ld  only  
b e  p o ssib le  fo r d ifferen t d ata  to  b e  there  
i f  th e  ch a ra cter s e t  had b een  m ov ed  to 
RA M . A tari gave u s  an o th er p o in ter 
ca lled  C H B A S $ D 4 0 9 . T h is  lo ca tio n  
te lls  th e  O .S . w here th e  firs t page o f the 
ch a ra cter s e t  data is. N o rm a lly  resid ing  
in  R O M , i t  can  b e  m oved  to  R A M . N ew  
d ata  rep laces old, and th e  p o in ter 
C H B A SE  ca n  b e  changed  to  re fle c t  the 
n ew  lo ca tio n  o f th e  data. I t  is  in  th is  
w ay th a t th e  le tte r  " A "  ca n  b e  replaced  
by  any p attern  th a t w ill f i t  in to  th e  n o r­
m a l 8 x 8  grid. T h is  p ro cess, kn o w n  as 
red efin in g  c h a ra cter se ts , req u ires  a few  
b a s ic  step s.

1 . T h e  new  characters m u st b e  designed. 
R e ca ll th a t e a ch  ch a ra cter m u st f it  
in to  an 8 x  8 grid . T h e n  th e se  b y te  
valu es m u st be m oved  to  an appro­
p ria te  p lace  reserved  in  m em o ry  ju s t 
fo r th is  purpose.

2 . A N T IC  m u st b e  in form ed  o f w here 
th e  redefined  ch a ra cter se t is  in  
RA M . T h e  ch aracter se t m u st b e  o n  a 
IK  boundary, and C H B A S, lo ca tio n  
$2F4, m u st be changed to p o in t to  th e  
page address o f th e  n ew  ch aracter set.

U sin g  so m e  o f th ese  id eas, you 
cou ld  chang e th e  d elay  before  a  key 
rep eats, red efin e th e  key s on th e  co n ­
so le , u se  th e  keyboard  v e cto r  to  trap 
c erta in  key s and giv e th e m  sp ecia l 
m ean in g . W e ll, y o u  get th e  idea —  i t ’s 
c o m p le te ly  flex ib le .

The author may be contacted at 297 
Missouri St., San Francisco, CA 94107.

JMCftO
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Exciting. new gam es in te ra c tiv e  language _
•  Easy to  lea rn  w ith  60 po w e rfu l com m an ds  V I L #
•  Double d e n s ity  g ra p h ics . la rge  n u m b e r d is p la y  so u n d '
•  9 com p le te  p ro g ram s in c lu d in g  • B rea kou t. SpaceW ar. A n ti. U F O  Maze
•  PET/CBM ve rs io n  fo r  OLDJNEW /4 0  R O M s ana 8K o f m em ory
•  VIC ve rs ion  ha s  c o lo r  and e n ha nce d  so u n d  (req  3K m em o ry  expander)
•  C om prehensive  50 pa ge  m an ua l U S. &  C A N AD A

VIGIL fo r PET/VIC  w i9  ga m es on c a s s e tte  (d is k e tte  add S3 00) $35
VIGIL U ser's M anua l (re fun da b le  w ith  s o ltw a re  o rd e r) S'O
VIGIL In te rp re te r L is tin g  (6502 A sse m b le r Language) $25

P E T /C  B M

T i n y  b a s i c  c o m p i l e r  -  p e t

A true c o m p ile r  th a t tu rn s  y o u r BA SIC  p ro g ram  m to  la s t m ach in e  code
•  Subset o l  PET BA SIC  c o m p ile s  to  6502 m ach in e  c o d e  Reg o n ly  8K m em ory
•  H as lu l l  f lo a t in 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 ion  (in c lud ed )
•  Can load co m p ile d  m a ch in e  co d e  anyw here  in  m em ory
•  On c a s s e tte  (add $3 00 »or d is k e tte )  U S & C AN AO A FOREIGN

TINY Basic C o m p ile r  OLD/NEVW4 0  ROM S'8032 w ith  8 K  m om ory $25 S30
TINY Basic U se r's  M anua l (re fun da b le  w ith  so ftw a re  o rd e r) S 5  S  '

P E T  *  A P P L E  I I  U S E R S  T l N Y  P A S C A L
Structured language a lte rn a tive  to  BA SIC  fo r  P E I o r  APPLE H inc lu de s  

LINE EDITOR c re a te s , m o d if ie s  and m a in ta in s  s o u rce  language 
COM PILER c o n v e rts  yo u r so u rce  to  a n  exe cu ta b le  P -code fo rm at 
INTERPRETER e xe cu tes  c o m p ile d  P  c o d e  F ea tu re s  bum  m TRACE 
CASE-OF W HILE DO IF  THEN-ELSE. REPEAT UNTIL. FOR TOJDOWN TO. PROC FUNC 
G raph ics ve rs io n  ha s  m o re  GRAPHICS. PLOT POINT. TEXT IN KE Y ABS. SOP 
APPLE II ha s  lo re s  & h ire s  C O LO R. H G R APH iC S. H COLOR H PLO T. POL ana TONE

U S  & C AN AO A FOREIGN 
TINY Pascal PLUS G R A P H IC S  PET 32K  N EW /4.0 R O M S»803?'diSkeite $50 $55
TINY Pascal PLUS G R A P H IC S  PET 32K NEW /4 0 nO M S/8032<cassette $55 $60
TINY Pascal PLU S G R A P H IC S  APPLE ll 48K and O O S 3 2.3 3  $50 $55
TINY Pascal N ON  G R AP HICS PET 16K '32K NEW I4 0  ROM S d is k e tte  $35 $40
TINY Pascal N ON  G R A P H IC S  PET t6K)32K NEW /4 0  ROM S casse tte  $40 $45
TINY Pascal U se r 's  M an ua l (re fun da b le  w ith  s o ftw a re  order) $10 $12
TINY Pascal 6502 In te rp re te r L is tin g  G R A P H IC S  ve rs io n  $25 $30

PIPER-THE MUSIC MACHINE
Here's the  s im p le s t way yet to  com pose, co n d u c t and  p lay m usic  on  your VIOPET 
Complete m u s ic  ca p a b ility  — play a ll note values, lis t and  e d it your m usic , 
easily handles repeats  and  rests  W ritten  in  la s t m ach ine  language in c ludes  
sample co m p o s itio n s  and m anual. VIC vers ion  does no t reauire  a d d itiona l m em ory 
PET version requ ires exte rna l CB2 speaker

U S  & CANADA FOREIGN 
PIPER o f PET'VIC on  casse tte  (add S3 00 tor d iske tte ) S25 S30
PIPER U ser's  M anual (re lundab le  w ith  so ftw a re  order) $5  
PIPER 6502 A ssem b ly  L is tin g  S2S S30

PET M A C H IN E  L A N G U A G E  G U ID E
Now in  its  n in th  p rin tin g . Learn the  h idden la le n ts  o f y o u i OLD. NEW o r 4.0 ROM 
PET/CBM w ith  th is  easy to  fo llo w  m anual D eta ils  30 o t the  PET's b u iltm  rou tines

U.S & C AN AD A FOREIGN
PET M ACHINE LAGUAGE GUIDE fo r O LD  NEW or 4 0 ROMS S9 . S11

Orders prepaid in  U.S. Dollars. V IS A , MC. ACCESS, e tc . P r ic e s  Inc lude  postage.

SINGLE DISK far PET
* 4 6 0 . 0 0

The PEDISK I I  b y  cgrs M IC R O TEC H  is a h igh-perform ance 
FLOPPY D IS K  system fo r the  Com m odore PET, R ockw e ll A IM  
and S ynertek SYM.

+HKJH SPEED 
+HIGH CAPACITY

+IBM COMPATIBLE 
^EXPANDABILITY

Several models are available w ith  e ithe r 5'A inch  o r 8 inch 
drives. IBM  3740  data can be exchanged using 8 inch  m odels. The 
system is expandable I B uy a single drive n o w a n d  add m ore drives 
la te r I

5 ’/«" M IN I FLOPPY D ISK SYSTEMS:
Model 540-1 Single Drive, Double D ensity (143K ) $ 4 6 0
Model 540-2 Dual Drive, Double D ensity (286K ) $ 7 5 0
Model 580-1 Single Drive, Quad D ensity (286K ) $ 6 6 0
Model 580-2 Dual Drive, Quad Density (572K ) 5 9 9 5
8 "  M IN I FLOPPY D ISK SYSTEMS:
Model 877-1 Single Drive, IBM  standard (295K ) $ 8 9 5
M odel 877-2 Dual Drive, IBM  standard (590K ) 5 1 2 4 0

Low Quantity,Order Now
G.E. TOLTON System & S o ftw are  Consultant 

BOX 4 0 ,  WILLOW GROVE,RA 1 9 0 9 0  2 1 5 - 6 5 7 - 7 2 6 4

Gosub International, Inc.
GOSUB’S MX80/70 Friction Feed Kit S49.95 ppd

•  Use S ingle  S heet P aper
•  Use Y ou r O w n Letterhead

PRINTERS 
EPSON MX80...S545 ppd

U se  Inexpensive  R o ll P aper •  
D oes N o t A fle c t  P in -feed  Use  •  

PRINTERS PRINTERS
EPSON MX100...S825 ppd

THE PRINTER S T A N D ...................................................... $29.95
SAVE MONEY AND SPACE—Holds alm ost any p rin te r that uses 
9 '/a ''-s ize  paper o r form s. Made from  'A "  acry lic , allows 3 "  o f paper 
o r fo rm s to  be  stacked under printer. G reat fo r use w ith  bottom  load 
p rin te rs l F its M X80/70-M icroline 80 's  BASE 2-850 Bytewriter-1 and 
many m orel

AUTHORIZED DEALERS FOR THE GOSUB FRICTION FEED KIT 
USA—Alpine Computer Center, 2526 S. A lp ine Rd., Rockford, III. 
61108, (815) 229-0200: OMEGA Micros, 3819 W est M ichigan St., 
M ilwaukee, W l 53208, (414) 933-6088: EXATRON: 181 Com m ercial 
St., Sunnyvale, CA 94086, (800) 538-8559/CA, (408) 737-7111. 
CANADA—Microwest Dlst. Ltd., 1940 Larson Rd.. North Van­
couver, B.C., Canada V7M 2Z8, (604) 988-9998 o r 988-6877. 
AUSTRALIA—Computer Campus Pty. Ltd., 11 Rundle Street. Kent 
Town. South Austra lia . 5067, ph. 08.424826, te lex 88156.

STRATEGY SIM ULATIONS FOR THE TRS-80
MERCENARY FORCE
Com m and a m ercenary army. 
Decide the num ber of men, 
type o f w eapons, arm or, air 
support, m edica l a id and 
transports. Ba ttle  the enem y 
in jung les, underwater, on 
moons and in  space.
(1-4 players)
TRS-80 L2/16K...............$16.95

Gosub Int’l., Inc. 
501 E. Pawnee, Suite 430 

W ichita, KS 67211 
(316) 265-9859

SPACE MERCHANT
Build an  Em pire in the stars. 
Choose your cargo, means of 
shipping, and security. Risk 
pirates, ion s to rm s, engine 
fa ilure  and other hazards 
while you try  to  becom e a 
Space M erchant.
( 1-6 players)
TRS-80 L2/16K................ $9.95

8 0  S P A C E  R A ID E R S  
Starship S im ulator and Com bat Game 

This is the m ost realistic com bat space sim ula tion  available  fo r any 
com puter system  anyw here! O perator is  p laced in a rapid ly m oving 
ship looking out through a w indow  into  the  depths of space. 
Thousands of s ta rs appear in the  d istance and part tow ard the  screen 
edges as the  ship flashes past. Forw ard and a ft v iew s available  a t any 
tim e A ccurate  ce lestia l navigation using both XYZ and spherica l 
coordinates! Comment from  Aug. '81 80  M icrocom puting: “ May be the 
u ltim ate  Star Trek-type gam e and. possibly, the  m ost com plex m icro­
com puter gam e ever a tte m p te d "! Fast action g raph ics  never stop! 
Model 1/Level 2/16K $24.95

SOFTWARE
Softw are for the VIC  20 and Color Com puter 

SPACE MERCHANT—See S tragegy S im ulations fo r  the  TRS-80 
WARRIOR—Head to  head com bat in a gam e w he re  you and your op ­
ponent are the  ru lers o f w arring c ity-states, each trying to  destroy the 
other. You decide how m any o f your population w ill be  warriors, 
farm ers, fa c to r w orkers, and scholars. $9.95

YAHTZEEI
GAME PACK #1 Quarter Horse and Yahtzee 
GAME PACK #3 W arrior and Space M erchant

$10.95
$14.95
$14.95

K a n s a s  r e s id e n t s  a d d  3 %  s a l e s  t a x  
A l l  p r i c e s  s u b j e c t  t o  c h a n g e  w i t h o u t  n o t i c e  

FREE CATALO G  UPO N REQUEST  
( T R S - 8 0  i s  a  t r a d e m a r k  o l  T a n d y  C o r p . )

D e a l e r  I n q u i r i e s  I n v i t e d  
S E N D  C H E C K  OR M O N E Y  O RDER

GOSUB In te rn a tio n a l (N ew  E n g la n d  D ivision) 
P .O . B ox 2 5 6 6  

F ra m in g h a m , MA 0 1 7 0 1
(add 5% sales tax)

GOSUB  
P.O Box 275 
W ichita, KS 67201 
(316) 265-9992



PET/CBM™

2000/3000/4000 Series 
n o t  using a  C R T , o r  d isp lay  c o n tro lle r  chip

$275.00*

S e l e c t  e i t h e r  O n  T h e
8 0  x  S 5  o r  4 0  x  2 5  B u i lt - in

D is p la y

From the keyboard or program

D is p la y s  t h e  fu ll, o r ig in a l  c h a r a c t e r  s e t

A v a i la b le  f r o m  y o u r  lo c a l  d e a l e r  o r :  
EXECOM CORP.

1 0 O 1  P o l a r i s  A v e .
R a c in e ,  W l  5 3 4 0 4  
P h .  4 1 4 - 6 3 2 - 1 0 0 4

♦ P lus in s ta lla tio n  c h a rg e  o f $ 7 5 . 0 0

A va ilab le  only f o r  B as ic  3 . 0  S  B a s ic  4 .0  
P E T S  C B M '“a  

t r a d e m a r k  o f C o m m o d o re  B u sin ess  M ac h in e s

)̂ecision
D e c is io n  S y s te m s

CS . P .O . B o x  13006
B ^ y s t e m s  D e n to n . T X  76203

S O F T W A R E  F O R  T H E  A P P L E  I I *

I S A M  D S  is  a n  i n t e g r a t e d  s e t  o f  A p p l e s o f t  r o u t i n e s  t h a t  g i v e s  in d e x e d  f i l e  c a p a b i l i t ie s  
t o  v o u r  B A S I C  p r o g r a m s  R e t r i e v e  b y  k e y .  p a r t i a l  k e y  o r  s e q u e n t ia l l y .  S p a c e  f r o m  
d e le t e d  r e c o r d s  is  a u t o m a t i c a l l y  r e u s e d  C a p a b i l i t i e s  a n d  p e r f o r m a n c e  t h a t  m a t c h  
p r o d u c t s  c o s t i n g  t w i c e  a s  m u c h .
$ 5 0  D is k .  A p p l e s o f t .

P 8 A S I C - D S  is  a  s o p h is t i c a t e d  p r e p r o c e s s o r  f o r  s t r u c t u r e d  B A S I C .  U s e  a d v a n c e d  
l o g i c  c o n s t r u c t s  s u c h  a s  I F  E L S E .  C A S E ,  S E L E C T ,  a n d  m a n y  m o r e  D e v e l o p  
p r o g r a m s  f o r  I n t e g e r  o r  A p p l e s o f t  E n jo y  t h e  p o w e r  o f  s t r u c t u r e d  l o g i c  a t  a  f r a c t i o n  o f  
t h e  c o s t  o f  P A S C A L
$ 3 5  D i s k .  A p p l e s o f t  ( 4 8 K ,  R O M  o r  L a n g u a g e  C a r d )

D S A - D S  is  a  d is  a s s e m b le r  f o r  6 5 0 2  c o d e .  N o w  y o u  c a n  e a s i l y  d i s  a s s e m b l e  a n y  
m a c h i n e  la n g u a g e  p r o g r a m  f o r  t h e  A p p l e  a n d  u s e  t h e  d i s  a s s e m b l e d  c o d e  d i r e c t l y  a s  
i n p u t  t o  y o u r  a s s e m b le r .  D i s  a s s e m b le s  i n s t r u c t i o n s  a n d  d a t a  P r o d u c e s  c o d e  c o m ­
p a t ib le  w i t h  t h e  S C  A s s e m b le r  ( v e r s io n  4  0 ) .  A p p l e ' s  T o o l k i t  a s s e m b l e r  a n d  o t h e r s  
$ 2 5  D is k ,  A p p l e s o f t  I 3 2 K .  R O M  o r  L a n g u a g e  C a r d )

F O R M - D S  is  a  c o m p l e t e  s y s t e m  f o r  t n e  d e f i n i t i o n  o f  i n p u t  a n d  o u t p u t  f r o m s  F O R M  
D S  s u p p l i e s  t h e  a u t o m a t i c  c h e c k in g  o f  n u m e r i c  i n p u t  l o r  a c c e p t a b le  r a n g e  o l  v a lu e s ,  
a u t o m a t i c  f o r m a t t i n g  o f  n u m e r i c  o u t p u t ,  a n d  m a n y  m o r e  f e a t u r e s  
$ 2 5  D i s k .  A p p l e s o f t  ( 3 2 K .  R O M  o r  L a n g u a g e  C a r d !

U T I L - D S  is  a  s e t  o f  r o u t i n e s  f o r  u s e  w i t h  A p p l e s o f t  t o  f o r m a t  n u m e r i c  o u t p u t ,  s e le c  
l i v e l y  c le a r  v a r ia b le s  ( A p p l e s o f t ' s  C L E A R  g e t s  e v e r y t h in g ) ,  im p r o v e  e r r o r  h a n d l in g ,  
a n d  in t e r f a c e  m a c h i n e  la n g u a g e  w i t h  A p p l e s o f t  p r o g r a m s  I n d u c e s  a  s p e c ia l  lo a d  
r o u t i n e  l o r  p la c i n g  m a c h i n e  la n g u a g e  r o u t i n e s  u n d e r n e a t h  A p p l e s o f t  p r o g r a m s .
$ 2 5  D is k .  A p p l e s o f t

S P E E D - D S  i s  a  r o u t i n e  t o  m o d i f y  t h e  s t a t e m e n t  l i n k a g e  in  a n  A p p l e s o f t  p r o g r a m  t o  
s p e e d  i t s  e x e c u t i o n  ‘ m p r o v e m e n t s  o f  5 - 2 0 %  a r e  c o m m o n  A s  a  b o n u s  S P E E D - D S  
i n c l u d e s  m a c h i n e  l a n g u a g e  r o u t i n e s  t o  s p e e d  s t r i n g  h a n d l i n g  a n d  r e d u c e  t h e  n e e d  f o 1 
g a r b a g e  c le a n - u p  A u t h o r  L e e  M e a d o r  
$ 1 5  D i s k .  A p p l e s o f t  I 3 2 K .  R O M  o r  L a n g u a g e  C a r d )

( A d d  $4.00 fo r  F o re ig n  M a il)  

'A p p le  II  is  a re g is te re d  t r a d e m a r k  o f  th e  A p p le  C o m p u te r  C o

master diagnostics +plus
A p p 'e  C o m p u t e r  C o  h a s  p r o v id e d  y o u  w i t h  t h e  b e s l  e q u i p m e n l  a v a i l a b le  t o  

d a t p  m a s t e r  d i a g n o s t i c s  +  p l u s  w i l l  e x a m i n e  e v e r y  f u n c t i o n a l  o p e r a t i o n  o f  y o u r  
c o m p u t e r  d e t e c t  e r r o r s ,  a n d  r e p o r t  a n y  m a l f u n c t i o n s .  B e s i d e s  t h e  d i a g n o s t i c ’ s  
p a r t  o '  » h e  a n a l y s i s ,  m a s t e r  d i a g n o s t i c s  +  p l u s  p r o v id e s  r o u t i n e s  f o r  c o m p l e t e  in -  
♦ p r n q i a n d  e x t e r n a l  m a i n t e n a n c e  o f  y o u r  c o m p u t e r ,  i t ’ s  p e r i p h e r a l s  a n d  m o n i t o r .

C A L I B R A T I N G  T H E  D I S K  D R I V E  S P E E D  i s  m a d e  s i m p l e  a n d  a c c u r a t e .  H E A D  
C L E A N I N G  i s  m a d e  e v e n  e a s ie r  w i t h  o u r  s p e c i a l  h e a d  c le a n i n g  k i t  a n d  p r o g r a m ­
m e d  r o u t i n e .

T h e  * o r t y  p a g e  m a n u a l  p r o v id e s  i n  d e p t h  h e lp ,  t r o u b l e  s h o o t i n g  g u id e s ,  a n d  
d e t a i l e d  i n f o r m a t i o n  o n  e v e r y t h i n g  n e e d e d  t o  d i a g n o s e  a n d  m a i n t a i n  t h e  e n t i r e  
A p p l e  I I  0 *  A p p l e  I I  +  c o m p u t e r s  a n d  p e r ip h e r a l s .  I t  n o t  o n ly  to l ls  y o u  w h a t 's  
w ro n g , b u t  w h a f  to  d o  a b o u t  i t .  O u r  m o n i t o r  r o u t i n e s  a r e  a c t u a l  p r o g r a m m e d  t e s t s ,  
' . o t  j u s t  t “ s t  p a t t e r n s "  A b s o l u t e  v id e o  c l a r i t y  c a n  b e  o b t a i n e d  w i t h  a  l i t t l e  t im e  
and know‘,r'W‘
O f  p r o d u c *  s e t s  t h e  s t a n d a r d  i n  A p p l e  d i a g n o s t i c s  a n d  m a in t e n a n c e .  W e  a r e  p r o -  

t o  s a y  t h a t  i t  i s  b e in g  u s e d  b y  h u n d r e d s  o f  c o l l e g e s  a n d  t e c h n i c a l  s c h o o ls  
w ' n l d  w i d e .  F o r t u n e  f i v e  h u n d r e d  c o m p a n i e s  a n d  e v e n  A p p l e  d e a l e r s  h a v e  b e e n  

:-:> n a  -» iir p r o d u c !  f o r  o v e r  o n e  y e a r  a n d  w e  h a v e  r e c e iv e d  n o t h i n g  b u t  p r a i s e  f o r  
’ e  t h o r o u g h n e s s ,  e a s e  o f  u s e .  a n d  t e c h n i c a l  g u i d a n c e 0< r o m  o u r  p r o d u c t .

T H E  T E S T S  I N C L U D E :
M O TH ER BO A R D  R O M  TEST 
APP LESO FT CAR D RO M  TEST 
IN TEG ER  C A R D  RO M TEST 
M O TH ER BO A R D  R A M  TES TS 
P A R A LLE L  C AR D PRO M TESTS 
D IS K  D R IV E  SPEED C A L IB R A TIO N  
D IS K  H E A D  R E A D /W R IT E  TEST 
D IS K  W R IT E  PRO TECT S W IT C H  TEST 
D IS K  DR IVE H E A D  C L E A N IN G  RO UTINES 
D IS K  DR IVE M A IN T E N A N C E  
DC H A Y E S  M IC R O M O D E M  II  TE S T  

(EPR O M  &  H AR DW ARD)
M O N ITO R  SK E W IN G  TES TS 
M O N IT O R  &  M O D U LA TO R  C A L IB R A TIO N  
M O N IT O R  TE X T PAGE TEST

M O N ITO R  TE S T PATTERN 
M O N ITO R  &  T V  YO K E  A L IG N M E N T  
L O  R ES CO LOR TES TS 
H I-R E S  CO LOR TES TS 
R A N D O M  H I-R E S  C O LO R  GENERATOR 
L IS S A JO U S  PATTER N S 
SPE A K E R  FU N C T IO N  TES TS 
SQ U AR E W A V E  M O D U LA TIO N  
P AD D LE &  S P E AKER  T E S T S  
P AD D LE &  B U T T O N  TE S T 
P AD D LE D R IF T  T E S T  °  
IN T E R N A L M A IN T E N A N C E  
G E N E R A L M A IN T E N A N C E  
O N  BO AR D  H ELP 
4 0  PAGE PROCEDURE M A N U A L

m a s t e r  d l a g n o t l c s  +  p l u s  p r o v id e s  e v e r y t h i n g  n e e d e d  t o  m a i n t a i n  y o u r  c o m ­
p u t e r .  T h e  e n t i r e  p a c k a g e  i s  h o u s e d  i n  o u r  o w n  p a t e n t e d ,  m o l d e d  d i s k e t t e  
c a s e  t o  p r o t e c t  a g a i n s t  s t a t i c  e l e c t r i c i t y ,  x - r a y  a n d  o t h e r  c o n t a m i n a n t s .  

I n c l u d e d  I n  t h e  k i t  I s :
•  TH E  M A S T E R  D IA G N O S TIC S  DISKETTE
•  PROCEDURE M A N U A L
•  H E A D  C LE A N IN G  K IT  W IT H  TW O  H E A D  C LE A N IN G  D ISK E T TE S
•  BO TTLE OF C R T SCR EEN C LE A N E R
•  BO TTLE OF C O M P U TE R  H O U S IN G  CLEANER
•  C H A M O IS  T IP P E D  W A N D S  W H IC H  A R E S P E C IA L L Y  D ES IG NED FO R L IN T -F R E E  &  S T A T IC - 

FREE C LE A N IN G  A N Y  PA R T OF TH E  M A C H IN E . IN T E R N A L  &  EXT ER N AL

P r ic e :

master diagnotics $49.95 
^ master diagnostics -l-plus $69.95

R E Q U I R E S :  4 0 K ,  F P  I N  R O M  
1 D I S K  D R I V E .  O O S  3 . 3

O ur u n lim ite d  w a r ra n ty  in s u re s  th e  d ia g n o s tic  s 
^  d is k e t te  a g a in s t  a n y  re a s o n a b le  m ls -h a p

Nik r o m ORDER TOLL-FREE ANYTIME •  Dealer Inquiries Invited
C . O . D . .  M a s t e r  C h a r g e  &  V i s a  u s e r s  c a l l :  1 .8 0 0 - 8 3 5 - 2 2 4 6  

K a n s a s  R e s i d e n t s  c a l l :  1 - 8 0 0 - 3 6 2  2 4 2 1  M b i

A d d :  J 2 . 5 0  ( o r  s h i p p i n g  ■ U S A .  F O R E I G N :  * 5 . 0 0  i  ‘ —  i

T e c h n ic a l  P r o d u c t s ,  Inc.
2 5  P R O S P E C T  S T R E E T  •  L E O M I N S T E R ,  M A  0 1 4 5 3

N o t e :  " B R A I N  S U R G E O N "  o w n e r s  m a y  u p d a t e  t o  m a s t e r  d ia g n o s t i c s  + p l u s .  
APp ! [  <s R e g is te re d  T ra d e m a rk  o f  A o p ie  C o m p u te r  C o M IC R O M O D E M  II Is  R e g is te re d  T ra d e m a rk  o t  D  C. H A Y E S  R e t u r n  y o u r  d i s k e t t e  w i t h  $ 2 4 . 9 5  p lu s  $ 2 . 5 0  s h ip p in g .
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/AtCRO
The Single Life

By Brad R inehart

In  th e  s in g le  board w orld , w here v ir ­
tu a lly  e a ch  m a c h in e  ca n  b e  s lig h tly  d if­
fe re n t, w e  need  softw are  th a t ca n  adapt 
its e lf  to  sev eral con fig u ratio n s. In  co n ­
tra s t, o th e r  p ersonal co m p u ter people 
do n o t  need  to  b e  q u ite  as carefu l: th e ir  
m a ch in e s  are v ir tu a lly  th e  sam e. T h e y  
do n o t h av e  to  w orry ab o u t dealing 
w ith  eq u ip m en t produced by  d ifferent 
m an u factu rers  and con figu red  together 
to  bu ild  a  s y s te m . B u t th ey  a lso  do n o t 
hav e  th e  lu xu ry  o f cu sto m -ta ilo rin g  
th e ir  sy s te m s to  th e  w id e v a rie ty  o f 
eq u ip m en t av ailab le .

A s I 'm  su re  y o u  are aw are, th ere  are 
a t le a s t  a  hundred  d ifferen t term in als  
a v a ilab le . S o m e  o ffer v id eo , so m e  hard 
cop y  o n ly ; o th ers  c o m b in e  b o th . I t  is  
d ifficu lt to  a cco m m o d a te  a ll th e  d if­
fe re n t p o s s ib ilit ie s , b u t th e  p eop le  at 
H D E  h av e  ta k e n  ca re  o f part o f th e  job  
for you .

H D E  D is k  B A SIC  em p lo y s a feature 
ca lled  th e  p e rso n a lity  m o d u le . T h e  u ser 
has access  to  several lo ca tio n s  con tain ed  
in  th is  m o d u le . T h e s e  lo ca tio n s  ca n  b e  
used to  d efin e  b a ck sp a ce , b ackarrow , 
escape, ed it in serts , ca n ce l fu n ctio n s , 
and C L E A R  SC R E E N . T h e re  is  a  to k e n  
(or com m an d ) in  H D E  D is k  BA SIC  
called  C L S . C L S  stan d s fo r C L ear 
S creen . T h e  p e rso n a lity  m od u le  pro­
vides a fu n c tio n  w h ich  is  u sed  to  d efine 
th e  ch a ra c te r  seq u en ce  th a t is  sen t for 
th e  C L S  com m an d . T h e re fo re , in  your 
BA SIC  p rogram s, w h en  yo u  w a n t to 
c lea r th e  scre e n  u se  a C L S  com m an d . 
For hardcop y term in a l u sers , C L S 
tra n sm its  sev en  n u lls  i f  n o  ch aracters  
are defined  fo r it.

H D E  D isk  B A SIC  has a feature called 
L O A D D , o r  load data. T h e  fu ll  sy n tax  
for th e  load data com m an d  is :

LOADD "FILE NAME", DRIVE NO.

T h e  drive n u m b e r is  o p tio n a l; drive 
num ber tw o  is  th e  d efau lt. T h is  co m ­
m and a llo w s u s  to  s e t  up a co m m o n  
data f ile . In  th is  f ile  w e ca n  pred efine 
any legal v ariab les  to  any  leg a l a m o u n t.

T h is  in c lu d es  s trin g s, arrays, n u m e ric  
v ariab les , in tegers , e tc . O n ce  th ey  are 
defined  in  th is  co m m o n  data f ile , th ey  
ca n  b e  loaded  to  m em o ry  fro m  d isk  
u sin g  th e  L O A D D  com m an d . T h is  a c ­
co m p lish e s  tw o th in g s. F irs t  i t  loads 
our predefined v ariab les , and secon d  it 
ERA SES a ll o th er v ariab les. In sta n t free 
m em ory ! B u t how  is  th is  used?

Y o u  e n te r  H D E  D isk  B A SIC  th e  
sa m e  w ay th e  old  K IM  B A SIC  w as 
entered  fro m  F O D S : en ter th e  FO D S  
com m an d , BA S (R E T U R N ). T h is  loads 
B A SIC  fro m  th e  d isk  and in itia liz e s  it. 
O r  you can  en ter B A S. (n o te  th e  period) 
w h ic h  loads and in tia liz e s  B A SIC . 
W h e n  B A SIC  "sees”  th e  period fo llo w ­
ing i t s  n am e, i t  lo o k s  to  th e  sy ste m  
d isk  (e ith er d rive #1 o r d rive #0) fo r a 
BA SIC  program  ca lled  M E N U . If BA SIC  
find s M E N U , i t  execu tes  it .  I f  you 
change th e  firs t three  lo ca tio n s  in 
F O D S  to  N O P S  (EA, EA, EA), FO D S  
perform s th is  fro m  th e  b o o t strap . In ­
s ta n t a u to  s ta rt! O f cou rse  B A S IC , its  
su pp orting ro u tin es , and you r M EN U  
program , m u st a ll b e  o n  your FO D S  
sy s te m  d isk  fo r th is  to  happen.

T h e  s ta te m e n t IF #  (see figure 1) 
a llo w s B A SIC  to  " lo o k ”  a t th e  d isk  and 
d eterm in e  if a  program  or f ile  e x is ts . In  
our exam p le  w e are lo o k in g  fo r a file  
nam ed  " C O M M N " .  B y adding th e  ,1 
to  th e  s ta te m e n t, w e sp ecify  th a t we 
w an t H D E  B A SIC  to  lo o k  for th e  file  on 
drive #1 . W e could  have su b stitu te d  a 
s trin g  v ariab le  fo r th e  file  n a m e, and a 
n u m e ric  v ariab le  for th e  d rive nu m ber.

I f  th e  f i le  e x is ts , th e  IF #  s ta te m e n t 
w ill  b e  tru e. T h ere fo re , th e  L O A D D  
' 'C O M M N ” , 1 s ta te m e n t w ill b e  e x e ­
cu ted . I f  th e  file  d oes n o t e x is t , th e  IF# 
s ta te m e n t w ill b e  fa lse , and th e  ELSE 
s ta te m e n t w ill b e  execu ted , C H A IN ing 
th e  program  S E T U P  from  drive 1.

L e t 's  a ssu m e th a t th is  is  th e  first 
t im e  th is  program  h as b een  ru n , our 
co m m o n  d ata file  does n o t y e t e x ist, 
and c o n tro l w ill  b e  passed  to  our pro­
gram  S E T U P . T h e  n e x t  step  is  to  d eter­
m in e  w h at typ e o f te rm in al is  attach ed  
to  th e  sy ste m . F irst I  suggest you set up 
a m en u  w h ich  l is ts  th e  typ es o f te r ­
m in a ls  supported b y  th e  softw are. Y ou 
m a y  a lso  w a n t to  add a  m en u  se le c tio n  
w h ich  w ould  a llo w  th e  u ser to  en ter in ­
fo rm a tio n  for nonsu pp orted  term in als . 
For now , w e 'l l  assu m e th e  sy ste m  is  
equipped w ith  o n e  o f th e  te rm in a ls  sup­
ported by  th e  softw are.

B ased  on th e  u s e r 's  en try  to  our 
m e n u , w e w ould  G O S U B  to  a ro u tin e  
s im ila r  to  figure 2 . From  th e  R E M arks 
yo u  ca n  see  th a t th is  ro u tin e  se ts  up

cu rso r c o n tro ls  fo r th e  H a z e ltin e  140 0  
and  1 5 0 0  series  o f  te rm in a ls . W e w ould  
n o rm a lly  h av e  s im ila r  ro u tin e s  for a ll 
o th e r  te rm in a ls  supported by  our so ft­
w are. T h e n , i f  w e w an t to  do a  H O M E  
C U R S O R , w e s im p ly  P R IN T  C U $ ; 
fro m  B A S IC . Iregard less o f w h ich  ter­
m in a l is  a ttach ed  to  th e  sy ste m , P R IN T  
C U $  w ill p o s itio n  th e  cu rso r to  H O M E .

O n c e  a ll o f th e  proper v ariab les  h ave 
b een  d efined , i t  i s  n e cessa ry  to  h av e  th e  
so ftw a re  " r e m e m b e r "  th e m . T h e  
SA V E D , o r SA V E  D a ta  com m an d , can  
b e  used to  w rite  a ll  th e  cu rren t 
v ariab les  to  d isk . For exa m p le , th e  
com m an d  S A V E D "C O M M N ” , l  w ill 
save th e  d ata  to  d rive 1, under th e  n am e 
" C O M M N ” . T h e n , w h en ev er w e need 
to  load  th e  d ata  fro m  d isk , w e  u se  th e  
L O  A D D "  C O M M N ” , 1 com m an d .

A ddressing th e  cu rso r to  a n  X , Y  
co o rd in a te  o n  th e  scre e n  is  a  b i t  m ore 
co m p lex . In  figure 3 ,  y o u  w ill fin d  an 
ap p rop riate ro u tin e . A lth ou gh  n o  tw o 
te rm in a ls  are a lik e , m o s t requ ire  a 
L EA D  IN  ch a ra cter w h ich  te lls  th e  te r­
m in a l th a t a com m an d  fo llo w s.

In  figure 2  w e defined  a  s tr in g  ca lled  
A D $ , w h ic h  is  our LEA D  IN . I t  is  nor­
m a lly  fo llo w ed  by  th e  row  and co lu m n  
to  w h ic h  w e address th e  cu rso r. T o  u se  
th e  su b ro u tin e  in  figure 3 ,  w e f ir s t  se t 
up th e  v ariab les  R  and C  to  th e  ro w  and 
c o lu m n  w e are addressing. T h e n  w e 
p erform  a G O S U B  10 0 0 .

T h e  v ariab le  T T ,  o r te rm in a l type, 
w as set up in  our S E T U P  p rogram  w hen  
th e  u se r  en tered  th e  te rm in a l ty p e  for 
th e  sy ste m . T T ,  a long w ith  o u r cu rso r 
co n tro l ch a ra cters , w as "re m e m b e re d ”  
by  th e  S A V E D ' '  C O M M N ’ 1,1  c o m ­
m an d . T h e  v ariab les  '0 1 , 0 2 ,  and 0 3 ' 
w ere  a lso  d efined  in  th e  S E T U P  
ro u tin e . T h e y  are used  to  d efin e  any 
standard " o f f s e t "  th a t m ay  h av e  to  be 
added to  th e  ro w  and  co lu m n  fo r use 
w ith  a  p a rticu la r te rm in a l. U sin g  a 
ro u tin e  s im ila r  to  th is  o n e  e lim in a te s  
th e  p ro b lem  o f rew ritin g  th e  softw are 
fo r d ifferen t te rm in a ls . I t  m ay  tak e  a 
li t t le  e x tra  t im e  to  s e t  th is  ro u tin e  up in 
you r p rogram , b u t i t  w ill  b e  w ell w orth  
it  in  th e  lo n g  run.

N o te  th a t, i f  y o u  address th e  cursor, 
p rin t so m e  in fo rm a tio n , and do a 
G O S U B  1 0 1 0 , th e  cu rso r w ill b e  reposi­
tio n e d  to  th e  beginn ing  o f th e  in form a­
tio n  ju s t p rin ted . T h is  p o in t is  very 
usefu l w h en  en terin g  in fo rm atio n  in to  
scre e n  m a sk s  or fo rm s. Y o u  can  p rin t a 
lin e  o f s tars  (*• *• ) s ign ify ing  th e  length 
o f th e  in fo rm a tio n  to  b e  in p u t, and then  
p o s itio n  th e  cu rso r to  th e  beginn ing of 
th e  s tars.
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C o m m o n  data f ile s  h av e  o th e r  uses 
as  w ell. H D E  D is k  B A SIC  cu rren tly  
sup ports fro m  o n e  to  th ree  fiv e -in ch  or 
e ig h t-in ch  d isk  d rives. In  addition , 
th e se  drives m ay  b e  e ith e r  s in g le- or 
d ouble-sided . U sin g  th e  co m m o n  data 
f i le  te ch n iq u e , w e ca n  assign  variables 
w h ich  d efin e  th e se  p aram eters.

W h ere  H D E  D is k  B A SIC  is  con ­
cern ed , a ll  sin g le-sid ed  d rive d isk 
sy ste m s op erate  w ith  th e ir  sy s te m  disk 
o rig in a lly  assigned  as  e ith e r  drive 
n u m b e r zero  (0), o r o n e  (1). T herefore, 
i f  o u r B A S IC  program s are stored  on the 
sy s te m  d isk , w e m ay  load  th em  by 
s p e c i f y i n g  e i t h e r  L O A D  'P G M  
N A M E " ,0  or L O A D  " P G M  N A M E ",1 . 
In  th e  c a se  o f double-sided  drives, the 
sy s te m  d isk  is  alw ays d rive zero (0). T o  
load  program s from  th e  sy ste m  d isk , it 
is  n e cessa ry  to  u se  th e  com m and 
L O A D  "P G M  N A M E ” ,0 . From  th is ex­
am p le  w e see  th a t i t  is  b e st to  specify 
th e  sy ste m  drive in  H D E  D isk  BA SIC  
as drive zero  (0) b eca u se  th is  con form s 
to  b o th  th e  d ou ble- and single-sided 
drive standards.

Y o u 'll  find i t  b e n e fic ia l to  predefine 
v ariab les  su ch  as  a  sy s te m  passw ord, 
th e  m axim um  n u m ber o f records allowed 
in  a  f ile , and th e  d efau lt sy stem  device 
drive nam e (as for a p rin ter, m od em , 
e tc .) . If th e  u ser w a n ts  to  upgrade h is

sy ste m  h e  o n ly  need s to  d ele te  th e  ------------------------------------------------------------
co m m o n  data file  from  th e  d isk , reru n  pieaSe address correspondence to: 1500
th e  M E N U  program , and red efine th e  Stanton Street, York, PA 17404.
proper v ariab les . _______________________________________

Figure 1

9 0  REM SEE IF  COMMON DATA F IL E  ON D ISK
100  IF#"COM M N". 1 THEN LOADD"COMMN"< 1. ELSE CHAIN "S E TU P ", 1 
110  REM

Figure 2

oOOOO REM CURSOR LONTRGL CUDS FOR H AZELTINE 1 40 0 , 150U 
6 0 0 0 5  REM
6 0 0 1 0  LE X = 126 : REM LEAD IN
6 0 0 2 0  C L * = C H K t ( L E / . ) - * C H K *  ( 2 8 )  . REM C L E A R  S C R E E N  
6 0 0 2 5  C U * = C H R * < L E % ) + C H R * ( 1 S ) : R E M  HUME  
6 0 0 4 0  U P * = C H K * < L 6 » ) * C H K « ( 1 2 ) : RCM U P  CUR SO R  
6 0 0 4 5  D G * = C H R *  ( L E I;  I  + C H R *  I  1 1  I .  REM DUUIN C UR SO R  
6 0 0 5 0  A D * = C H R * (L E ;0 -» C H R S <  1 7 ) .  REM A D D R E S S  CU RSO R  
6 0 0 5 5  C E * = C H R * < L E X ) + C H R * ( 1 5 ) : R E M  C L E A R  T O  E N D  O F  L IN E  
6 0 0 6 0  C P t = C H R *  < L E 7 .)  +C H R S  ( 2 4 ) .  R EM  U L E A R  T O  E N D  O F  P A U L  
6 0 0 6 5  U L * = C H R S ( L E X ) - m ; H R * ( 6 ) . REM  K E Y B O A R D  U N L U C K  
6 0 0 7 0  L K S - C H K * ( L E X > + C H K * < 2 1 > .  R E H  LO C K  K EYBO AR D  
6 0 0 9 0  0 1 = 3 2 ;  0 2 = c < l;  0 3 = 9 6 :  T T * = " H A Z  " +  “ L  " : GOTO6 C16OO 
6 0 0 9 5  REM

Figure 3

9 8 0  REM ADDRESS CURSOR SUBROUTINE 
9 9 0  REM
1000 GOTOIOOO+TT
1001 R = R *0 1 . IFC<02THENC=C+03. SWAPR, C .0 0 1 0 1 0 1 0 .ELSfcSWAPR, C .G 0 T 0 1 0 10
1 002  R=R+01: C=C+01: OOTOIOIO: REM L e a r  S e lg l e r  ADM 3/ADM  5
1003 R -R + 0 1 : C=C+Q1: GOTOlO iO;REM  ADDS R e g e n t
1 004  R=R+WN:C=C+WN:G0T01015: REM DEC V T 1 0 0 /V T 1 0 S
1 010  IFTT<FRTHENPRINTAD*. C H R #<R)iC HR *<C>; P0KE22,2R :RETURN 
1 012  REM T h is  l i n e  t o  h a n d le  DEC V T 100  and  V I1 0 3  
1 015  P R 1 N T A D * ,R 1 C H T * (S T R S IR ) .L E N (S T R *(R )) - I) i " ,
1 020  P R IN T R IG H T *< S T R *(C ), LEN<STR*<C> > - l n  " H " i  . I-0K E 22 . 0 . RETURN 
1 070  REM
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oma scieriT1 FIC
USERS!

READ . . .

P E E K  ( 6 5 1
The Unofficial OSI Users Journal

THE WORLD WIDE PUBLICATION
EXCLUSIVELY DEDICATED TO OSI USERS!

□  Hardward Mods. □  Peeks and Pokes □  Bugsand Fixes
□  Software Exchange □  Software Reviews

SEND $15.00 FOR 12 ISSUES TO:
PEEK (65) P.O. BOX 347, OWINGS MILLS, MD 21117 (301) 363-3267

M aryland S ubscribe rs  A dd  5% Tax Inqu ire  fo r  Fore ign  Rates



"NIBBLE IS TERRIFIC" 
(For Your Apple)

NIBBLE 18: T h e Reference fo r  Apple com puting!

MB8LE IS: One o f  the Fastest G row ing  M agazines in 
the Personal C om puting  F ield.

NIBBLE 18: P rovid ing Com prehensive, U seful and 
Instructive  Programs fo r  the Hom e, Sm all Business, and 
Entertainment.

NIBBLE IS: A  Reference to G raphics, Games, Systems 
Program m ing T ips , Product News and Reviews, Hardware 
Construction Projects, and a host o f  other features.

NBBLEIS: A  magazine suitable fo r both the Beginner and 
the Advanced Programmer.

Each issue o f  N IB B L E  features s ign ifican t new Programs o f C om m ercia l Q uality . Here's 
what some o f  our Readers s a y : _____________________________________

-  "C e rta in ly  the best magazine on the Apple I I "
-  "Program s rem arkably easy to enter"
-  "Stim ulating and Inform ative: So much so that this is the first computer m agazine I've  

subscribed to !”
-  "Impressed with the quality and content.”
-  " N I B B L E  I S  T E R R I F I C ! ”

In  com ing issues, look fo r:
□  Stocks and Commodities Charting □  Assembly Language Programming Column
□  Pascal P rogram m ing C olum n □  Data Base Programs fo r Home and Business
□  Personal Investment A nalys is  □  E lectron ic Secretary fo r  T im e  Management
□  The G IZ M O  Business S im ula tion  Game

A nd  m any m any more!

N IB B L E  is focused com plete ly 
on the A pp le  C om puter systems.

Buy N IB B L E  through your local 
A pp le  Dealer o r subscribe now w ith  
the coupon below.

T ry  a NIBBLE!

NOTE

— D om estic U  S F irst Class su b sc rip tio n  rate is  $36 50
— Canada A ir  M a il su b sc rip tio n  rate is  $42 50
— O utside the  U S and Canada A ir  m a il subscrip tion  rate is $47 50

A ll paym ents m ust be in  U  S lu n d s  d ra w n  on a U.S. bank

^1980 by M IC R O -SPAR C  . IN C  L inco ln . Mass 01773 AH righ ts  reserved 
'Apple is a reg is te red  tradem ark o1 A pple C om puter Com pany

nibble s  s .
W e  a c c e p t  M a s t e r  C h a r g e  &  V is a  

B o x  3 2 5 .  L i n c o l n .  M A .  0 1 7 7 3  ( 6 1 7 )  2 5 9 - 9 7 1 0  

I ' l l  try  n i b b l e !
E n c l o s e d  i s  m y  S I 9 . 9 5  ( f o r  8  i s s u e s )  P r i c e  e f f e c t i v e  J a n .  1 ,  1 9 8 2  

( O u t s i d e  U.S.. s e e  s p e c i a l  n o t e  o n  t h i s  p a g e . )

□  check □ m oney o rde r
Y o u r  s u b s c r i p t i o n  w i l l  b e g i n  w i t h  t h e  n e x t  is s u e  p u b l i s h e d  a f t e r  r e c e ip t  o f  y o u r  
c h e c k / m o n e y  o r d e r

C a r d  #  E x p i r e s

1
1
1
1
1
1
1
1
1
1
11----------------------------------------
■

N a r n p

A d d r e s s
1
■

H i t y
■
■

S t a t e  Z i p 1
■ J
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JMCftO
Hardware Catalog

Name: TRS-80 Color
Computer 
Learning Lab 
(26-3153)

System: TRS-80 Color
Computer 

Memory: 4K, 16K, 32K
Language: Color BASIC 
Hardware: Cassette 
D e s c r ip tio n : A new  se lf-  
in s tr u c t io n  sy ste m  th a t 
teaches user how to program in 
Color BASIC. Allows student 
to develop gradually through 
w riting and editing longer, 
more complex programs. Ex­
ample programs are practical 
and can be used for educa­
tional, family and personal 
purposes. The lab is divided in­
to three sections: introduction 
to the computer; programming 
the com puter; programming 
guides and tools to make pro­
gramming easier, faster and 
more fun. The lessons take full 
advantage of color graphics and 
sound a v a ila b le  from  the 
TRS-80 Color Computer.
Price: $49.95 includes eight 

p rogram  c a s s e t te s  and 
30-lesson text 

Author: Radio Shack 
Available:

Radio Shack

Name: Format ROM
System: Apple II or Apple

II Plus
Hardware: M .C .'s  ROMPLUS 

or Andromeda's 
ROMBoard 

Description: Format RO M  will 
give you word processing and 
print using power for your 
Applesoft program s. Print 
Statem ent Formatting, a word 
processing system , looks at 
print statem ents in your pro­
gram and m akes sure they are 
properly formatted to your pre­
defined requirements before 
Applesoft outputs them to 
your m onitor or printer. The 
Format RO M  will right and left 
justify, indent or outdent para­
graphs, center text, pause, skip 
lines, redefine characters, and 
more. Print using commands 
will tabulate, right justify, line 
up decimal places, pad the 
right and left side of a number 
w ith any predefined character, 
insert com mas every third 
digit from left of decimal

place, can be used within for­
mulas and equations, has over­
flow capabilities, and more. 
Price: $49.95 
Available:

Soft CTRL Systems 
P.O. Box 599 
West Milford, NJ 07480 
(201) 728-8750

Name: Percom M 65/50
Adapter

System: AIM 65, KIM,
SYM

Description: Interface adapter 
board which allows AIM, KIM 
and SYM  computer owners to 
expand their system s w ith 
standard System -50 (SS-50) 
modules. This gives the owner 
the advantage of being able to 
upgrade to disk storage, a CRT 
display and other devices using 
low -cost off-the-shelf SS-50 
modules.
Price: $89.95 includes adapter, 

SS-50 motherboard 
Available:

Percom Data Company, Inc. 
11220 Pagemill Rd.
Dallas, TX  75243 
1-800-527-1222 
for orders

Name: ETI2
System: Any
Memory: 2K
Hardware: Z80 
Description: The Mediamix 
ETP is an intelligent interface 
that connects the IBM  Elec­
tronic Typewriter Models 50, 
60, 75 or 175 to any computer. 
Available in Serial RS-232C or 
Centronics-compatible parallel 
versions, the Mediamix ETP 
adds RO printing capability to 
the typewriter as well as pro­
vides for total access to all of 
the special functions of the type­
writer through the computer. 
Price: $495 Parallel, $595.00 

Serial, includes cable and 
connector, power supply, and 
full documentation. 

Available:
Mediamix 
P.O. Box 67B57 
Los Angeles, CA 90067 
and selected dealers

Name: Micromodule 16
(M68MM16-1; 
M68MM16-2, 
M68MM16-3)

Memory: 16K to 64K bytes
of dynamic RAM 

Hardware: Chassis and card 
cages (available 
from Motorola) 

Description: Microm odule 16 
provides RAM, ROM, I/O  and 
tim e r exp an sion  fo r the 
M o to ro la  M icro m o d u le ™  
series  of 8 -b it  m onoboard 
m icro co m p u te rs . It in c o r­
porates 2K bytes of static RAM 
which can be backed up with 
an external battery and power- 
fail detect circuit, and mounts 
an ad d itio n a l fo u r 24-p in  
sockets in which the user may 
install his choice of IK , 2K, 4K 
or 8K EPR O M S, M O S or 
Bipolar PROMS, mask ROMs 
or pin-compatible RAMs for up 
to 32K of additional memory. 
Price: $575 each 
Available:

Motorola Systems distributors

Name: RAMPLUS +
Description: Dual 16K RAM 
card for the Apple II. Two 
banks of 16K selectable RAM 
expand the Apple to 80K of 
available memory. The second 
bank of 16K RAM is controlled 
by user-supplied  softw are. 
H ardw are a n d /o r softw are 
selection of cach 16K bank of 
RAM is controlled by the user. 
The card also provides its own 
refresh circuitry. Just install it 
in any I/O  slot; no bothersome 
cables to connect or IC 's to 
remove from the Apple mother­
board.
Price: $189.00 includes 16K of 

installed RAM 
Available:

Mountain Computer Inc.
300 El Pueblo Road 
Scotts Valley, CA 95066 
(408| 438-6650

Name: Dual
Thermometer

System: Apple II
Memory: 48K
Language: Applesoft 
Hardware: One disk drive 

(13- or 16-sector) 
required; Printer 
and Clock Card 
optional 

D escription: U se the D u a l 
Thermometer to measure two 
temperatures almost anywhere. 
The software lets you display 
temperatures on the screen — 
maximum, minimum, the dif­
ference, and time. Store this

data on the disk or printer. Set 
the lim it for an alarm to 
sound. Range: - 5 5  to 125°C. 
Accuracy ±  0 .4°C  from -  20  to 
50°C. ( - 4  to 122°F), ± 1 °C  
outside that range. Probes can 
be extended 500 feet.
Price: $260.00 includes inter­

fa ce  ca rd , tw o 1 0 -fo o t 
temperature probes, diskette 
and 83-page manual. 

Available:
Strawberry Tree 
949 Cascade Drive 
Sunnyvale, CA 94087 
(408) 736-3083 
or your dealer

Name: MDM-1
System : VIC-20
Hardware: Commodore Vic 
Description: The M D M -1  is a 
modem driver module that 
plugs directly into the user 
port of the Commodore VIC 
microcomputer. It has two ad­
ditional serial ports for connec­
ting a modem and a serial 
printer. It does not require any 
external power. A terminal 
program supplied with the unit 
permits telephone line connec­
tions to large timesharing 
com puters, and to various 
computer networks, such as 
Source, Compu-Serve, Dow 
Jones, etc. There are two in­
dicators on the M DM -1  that il­
lustrate the transmissions to 
and from the VIC. These trans­
missions are sim ultaneously 
recorded on the VIC TV  screen 
and the serial printer.
Price: $59.00 plus $3.00 

shipping 
Available:

RVR Systems 
P.O. Box 265 
Dew itt, NY 13214

Name: Signalman
Hardware: Modem Direct 

Connect 
Description: 300 baud direct 
connect modem includes RS- 
232C  cable, tone-audible car­
rier detect, autom atic mode 
selection, and tone-audible 
battery warning (when low). 
Talk  data sw itch optional. 
D .C . wall transformer. Size 8 
x  4 x  1.; weight 10 lbs.

Price: $99.00 
Available:

Anchor Automation Inc. 
16130 Valerio Ave.
Van Nuys, CA 91406 
(213) 997-6493

JMCftO
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N^iSYM-1 /K TM -2  Enclosure

E N C L O S U R E  F E A T U R E S :

•  Low Profile Design 18.5 in . W id e *  16 
in. D e e p x 4 .5 in . High
•  .060 Alum inum  •  Durable Charcoal 
Texture Fimsh •  W alnut Finished Side 
Panels •  Hinged Top •  Rear Panel. 
Power &  I/O  •  S im ple Assem bly & 
instructions

E N C L O S U R E  I N C L U D E S :

•  Keypad Access Cover •  Rubber 
Feet •  Fuse and Fuse Holder •  Power 
O n Switch •  Terminal S trip  •  AC Oullet

612-633-3035
KEN-W AY PR O D U C T S

M O U N T I N G  P R O V I S I O N S  F O R :

•  SY M -1/K TM -2 •  Add on  Memory 
Board •  Cooling Fan •  (2 ) DB25 
Connectors (RS 232) •  V ideo Jack

$ 9 5 . 0 0
lo b  M in n e ap o lis

831 Patton Rd.. New Brighton. Minnesota 55112

ATARI

OUTPOST

D iam ond R u n

I—n M I M Q  ■ □ O N >  A P P O R D A B L E  A T A H I  S O F T W A R E  F R O M  PRETZELLAND. 
C O M I N B  ®  I F  Y O U ' R E  T I R E D  O P  PAYI N G  * 3 0 -  1 5 0  F O R

Q U A L I T Y  GAME S ,  S E N D  P O B  O U R  A T A R I  S O F T W A R E  L I S T  TODAY!

— M A C H I N E  C O D E  G A M E S  F O R  O H I O  S C I E N T I F I C  —
T W O  N E W  O R I G I N A L  A R C A D E  G A M E S  F R O M  D A V E  E D S0N

T A K E  T H E  S H I P  M O V E M E N T  PROM 
A S T E R O I D S .  T H E  S W A R M I N G  
A L I E N S  P R O M  S P A C E  INVADERS.

____ _  A N D  T H E  RUBBER. B O U N C I N G
S H I P  PROM O M E G A  S Y S T E M  A N D  Y O U ' R E  B E G I N N I N G  T O  G E T  A N  IDEA O F  WHAT 
T H I S  O N E  I S  LIKE! T H E  P U E L  C E L L  P R O M  Y O U R  O O T P O S T  H A S  BEEN S T O L E N  BY 
A L I E N S  A N D  IS D R I F T I N G  IN S P A C E .  Y O U  H A V E  T O  R E C O V E R  I T  A N D  B R ING IT 
B A C K  INSIDE. M E A N W H I L E .  S P A C E  A R O U N D  Y O U  IS P I L L E D  W I T H  A L L  S O R T S  OF 
N A S T Y  THI N G S  L I K E  R E P R O D U C E R S  A N D  BL O C K S .  N O T  T O  M E N T I O N  T H E  ALIEJiS- 
U P  T O  2 0  O P  THEM B O U N C I N G  A R O U N D  A T  A  T I M E !  T O  M A K E  M A T T E R S  WORSE. 
T H E  O U T P O S T  I T S E L F  I S  C O N S T A N T L Y  R O T A T I N G  L I K E  A  S T A R  CA S T L E .  SO 
Y O U ' V E  G O T  T O  B E - E N T E H  C A R E F U L L Y .  O R  Y O U ' L L  G O  B O U N C I N G  O F F  ACR O S S  
T H E  GA L A X Y !  1 O R  2  PL A Y E R .  8 K  C 1 P  C A S S E T T E  O N LY! $ 1 1 . 9 5

T H I S  T I M E .  IT'S "RIP-OFP"
IN R E V E R S E !  U P  T O  POUR 
R A D A R  C O N T R O L L E D  G U N S  ARE 

C O N S T A N T L Y  C I R C L I N G  A R O U N D  A N D  A R O U N D ,  G U A R D I N G  A  H U G E  V A L U A B L E  
D I A M O N D  I N S I D E  A  P O R T R E S S .  Y O U  H A V E  T O  B L A S T  Y O U R  W A Y  IN. S T E A L  T H E  
DIAMOND. T H E N  B L A S T  Y O U R  W A Y  B A C K  T O  S A N C T U A R Y .  I F  Y O U  M A K E  IT. T H E  
D I F F I C U L T Y  L E V E L  G O E S  U P  A N D  Y O U  C A N  T R Y  I T  AGA I N ,  B U T  K E E P  A  L O O K ­
O U T  P O R  T H E  K I L L E B  PLANE! I T  W I L L  F O L L O W  Y O U  O U T S I D E  T H E  F O R T R E S S  
A N D  T B Y  T O  C A T C H  Y O U  B E F O B E  Y O U  C A N  E S C A P E  W I T H  ITS DIAMOND!
D I A M O N D  H U N  I S  A V A L I A B L E  P O B  8 K  C 1 P  C A S S E T T E  M A C H I N E S  ONLY! *11. 9 5

H E R E ' S  A  S P E C I A L  D E A L  F O H  M A C H I N E  C O D E  
L O V E R S -  T A K E  B O T H  O P  T H E S E  N E W  D A V E  E DSON 
S O F T  P R E T Z E L S  F O B  O N L Y  *20.00!

P L E A S E  A D D  1 0 *  F O R  S H I P P I N G  O N  T A P E  
O R D E R S  O N LY.

S E N D  * 1 . 0 0  P O R  O U R  P H O T O - I L L U S T R A T E D  
C A T A L O G  O F  O H I O  S C I E N T I F I C  S O F T W A R E  A N D  
G E T  A  * 1 . 5 0  C R E D I T  O N  Y O U R  F I R S T  ORDER.

P R O G R A M S  A V A I L A B L E  O N  C A S S E T T E S  ONLY!

P re tz e l la n d  Sol tw are  
2 0 0 5  D WHITTAKER RD. 

YP8ILANTI, Ml. 0 8 1 9 7

I n t r o d u c t o r y  
O i l e r E X P I R E S

5 / 3 0 / 8 2

NEW PET/CBM SOFTWARE
Let Computer Mat turn yo u r Pet into a 

Home Arcade!

ASTEROIDZ — Its your ship vs. a swarm of killer gammaroidz. 
You are on a collision course and must destroy them before they 
blast you into the next galaxy. Four levels of play. Has hyperspace 
keys that move you around. Arcade style entertainment at its finest. 
Great graphics and sound.
Cass. 8K .........................................................................................  * " 5
MUNCHMAN — How many dots can you cover? It's you against 
the computer munchers ZIP and ZAP. Can you clear the maze first 
or will they get you? Number keys move you up, down, right and 
left. GREAT GRAPHICS AND SOUND.
Cass. 8K .........................................................................................  *9-95
TARGET COMMAND — Its you against a barrage of enemy 
lazers that are aimed at your ammo dumps. Sight in on the targets 
and score as many hits as you dare. As your skill increases so does 
the the difficulty — (5 levels to select). This is an arcade-style game 
with great graphics and sound effects. A must for your PET/CBM. 

Cass. 8K .........................................................................................  $ " 5

ALL OUR SOFTWARE RUNS IN 8K 
OLD-NEW ROM -  40 CHR. SCREEN 

WRITE FOR FREE CATALOG OF WIC/PET SOFTWARE 
PLEASE A D D  $1.00 PER ORDER FOR SHIPPING  

C O M P U T E R  M A T  •  B O X  1664R •  LAKE HAVASU C ITY . AZ. 86403

P O W E R  T O  Y O U R  AIM

Treat your A IM  to  a qua lity  power supply:

1. Designed to Rockwell's spec ifica tions for the 
AIM-65 (5 volts at 2 amps, regulated; 24 volts, .5 
amps avg., 2.5 amps peak, unregulated).

2. Overvoltage pro tection  to protect the expen­
sive c ircu its  in your AIM (5 volt output).

3. Handsome all metal case  (two tone blue).

4. Fuse (externally accessib le), sw itch, pilot 
light, line cord, cab le from power supp ly to AIM — 
ail included.

5. Conservative thermal design for long life.

$64.95 ppd. (c o n tin e n ta l U.S.)

CA residents add 6 % sales tax.
VISA/MC, cashier’s or registered check.
Personal check (allow 2 weeks to clear).

C o m p u T e c h
Box 2 0 0 5 4  

R ivers ide , C A  9 2 5 1 6
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creative
G O i R p a i t R ^

software
L

|| sensational 
App\e II software
CAI Programs Vol I

Cassette CS-4201 $11 95 R e q u i r e s  1 6 K  A p p l e  I I  o r  A p p l e  I I  P lu s

RIGHT HRONC' GRQDE 
51  3  e*

HINT
CPRBL'RETOR

• CARBURETOR
S U P E R * "  "
: RESS ONV KEV FOP NEXT UORD 
PRESS ' S '  TO STOP

U . S .  M a p  I d e n t i f y  s t a t e s  a n d  t h e i r  c a p i t a l s .  S p e l l i n g  S t u d y  a i d  w i t h  y o u r  l i s t  o f  t r o u b l e ­
s o m e  w o r d s .

M a t h  D r i l l  A r i t h m e t i c  d r i l l  a n d  p r a c t i c e  w i t h  A d d  W i t h  C a r r y  D r i l l  a n d  p r a c t i c e  o n  s u m s  
l a r g e  o r  s m a l l  d i s p l a y  r e q u i r i n g  n u m b e r s  t o  b e  c a r r i e d .

E co lo g y  S im u la t io n s  - 1
D i s k  C S - 4 7 0 6 .  S 2 4 . 9 5 R e q u i r e s  4 8 K  A p p l e s o f t  i n  R O M  o r  A p p l e  I I  P l u s

S t e r l
S T E R L  a l l o w s  y o u  t o  i n v e s t i g a t e  t h e  

e f f e c t i v e n e s s  o f  t w o  d i f f e r e n t  m e t h o d s  o f  
p e s t  c o n t r o l  -  t h e  u s e  o f  p e s t i c i d e s  a n d  t h e  
r e l e a s e  o f  s t e r i l e  m a l e s  i n t o  a  s c r e w - w o r m  
f l y  p o p u l a t i o n .  T h e  c o n c e p t  o f  a  m o r e  
e n v i r o n m e n t a l l y  s o u n d  a p p r o a c h  v e r s u s  
t r a d i t i o n a l  c h e m i c a l  m e t h o d s  i s  i n t r o d u c e d .  
I n  a d d i t i o n .  S T E R L  d e m o n s t r a t e s  t h e  e f f e c ­
t i v e n e s s  o f  a n  i n t e g r a t e d  a p p r o a c h  o v e r  
e i t h e r  a l t e r n a t i v e  b y  i t s e l f

P o p
T h e  P O P  s e r i e s  o f  m o d e l s  e x a m i n e s  t h r e e  

d i f f e r e n t  m e t h o d s  o f  p o p u l a t i o n  p r o j e c t i o n ,  
i n c l u d i n g  e x p o n e n t i a l .  S - s h a p e d  o r  lo g i s t i c a l ,  
a n d  l o g i s t i c a l  w i t h  l o w  d e n s i t y  e f f e c t s .  A t  
t h e  s a m e  t i m e  t h e  p r o g r a m s  i n t r o d u c e  t h e  
c o n c e p t  o f  s u c c e s s i v e  r e f i n e m e n t  o f  a  m o d e l ,  
s i n c e  e a c h  P O P  m o d e l  a d d s  m o r e  d e t a i l s  
t h a n  t h e  p r e v i o u s  o n e

T a g
T A G  s i m u l a t e s  t h e  t a g g i n g  a n d  r e c o v e r y  

m e t h o d  t h a t  i s  u s e d  b y  s c i e n t i s t s  t o  e s t i m a t e  
a n i m a l  p o p u l a t i o n s .  Y o u  a t t e m p t  t o  e s t i m a t e  
t h e  b a s s  p o p u l a t i o n  i n  a  w a r m - w a t e r .  b a s s -  
b l u e g i l l  f a r m  p o n d  T a g g e d  f i s h  a r e  r e l e a s e d  
i n  t h e  p o n d  a n d  s a m p l e s  a r e  r e c o v e r e d  a t  
t i m e d  i n t e r v a l s  B y  p r e s e n t i n g  a  d e t a i l e d  
s i m u l a t i o n  o f  r e a l  s a m p l i n g  b y  t a g g i n g  a n d  
r e c o v e r y .  T A G  h e l p s  y o u  t o  u n d e r s t a n d  
t h i s  p r o c e s s

B u f l a l o
B U F F A L O  s i m u l a t e s  t h e  y e a r l y  c y c l e  o f  

b u f f a l o  p o p u l a t i o n  g r o w t h  a n d  d e c l i n e ,  a n d  
a l l o w s  y o u  t o  i n v e s t i g a t e  t h e  e f f e c t s  o f  
d i f f e r e n t  h e a r d  m a n a g e m e n t  p o l i c i e s .  S i m u ­
l a t i o n s  s u c h  a s  B U F F A L O  a l l o w  y o u  t o  
e x p l o r e  w h a t  i f  "  q u e s t i o n s  a n d  e x p e r i m e n t  
w i t h  a p o r o a c h e s  t h a t  m i g h t  b e  d i s a t r o u s  i n  
r e a l  l i f e

CAI Programs Vol II E co lo g y  S im u la t io n s  -  II
Cassette CS-4202 $11 95 R e q u i r e s  1 6 K  A p p l e  I I  o r  A p p l e  11 P l u s D i s k  C S - 4 7 0 7  $ 2 4 . 9 5 R e q u i r e s  4 8 K  A p p l e s o f t  i n  R O M  o r  A p p l e  I I  P l u s

E u r o p e a n  M a p  I d e n t i f y  c o u n t r i e s  a n d  
t h e i r  c a p i t a l s

M u s i c  C o m p o s i n g  A i d  M a k e  a n d  p l a y  
y o u r  o w n  m u s i c  o n  t h e  A p p l e .  N o  a d d i ­
t i o n a l  h a r d w a r e  r e q u i r e d  I n c l u d e s  a 
s a m p l e  f r o m  B a c h  s  T o c a t t a  &  F u g u e  in  
D  m i n o r

H *  H = B

M e t e o r  M a t h  L e a r n  m a t h  s k i l l s  b y  d e s t r o y ­
i n g  m e n a c i n g  m e t e o r s

P o l l u t e
P O L L U T E  f o c u s e s  o n  o n e  p a r t  o f  t h e  w a t e r  

p o l l u t i o n  p r o b le m ;  t h e  a c c u m u l a t i o n  o f  c e r t a i n  
w a s t e  m a t e r i a l s  in  w a t e r w a y s  a n d  t h e i r  e f f e c t  
o n  d i s s o l v e d  o x y g e n  l e v e l s  i n  t h e  w a t e r  
Y o u  c a n  u s e  t h e  c o m p u t e r  t o  i n v e s t i g a t e  
t h e  e f f e c t s  o f  d i f f e r e n t  v a r i a b l e s  s u c h  a s  
t h e  b o d y  o f  w a t e r ,  t e m p e r a t u r e ,  a n d  t h e  
r a t e  o f  d u m p i n g  w a s t e  m a t e r ia l .  V a r io u s  t y p e s  
o f  p r i m a r y  a n d  s e c o n d a r y  w a s t e  t r e a t m e n t ,  
a s  w e l l  a s  t h e  i m p a c t  o f  s c i e n t i f i c  a n d  
e c o n o m i c  d e c i s i o n s  c a n  b e  e x a m i n e d

^ t \

R a t s
I n  R A T S ,  y o u  p l a y  t h e  r o l e  o f  a  H e a l t h  

D e p a r t m e n t  o f f i c i a l  d e v i s i n g  a n  e f f e c t i v e ,  
p r a t i c a l  p l a n  t o  c o n t r o l  r a t s  T h e  p l a n  m a y  
c o m b i n e  t h e  u s e  o f  s a n i t a t i o n  a n d  s l o w  k i l l  
a n d  q u i c k  k i l l  p o i s o n s  t o  e l i m i n a t e  a  r a t  
p o p u l a t i o n  I t  i s  a l s o  p o s s i b l e  t o  c h a n g e  t h e  
i n i t i a l  p o p u l a t i o n  s i z e ,  g r o w t h  r a t e ,  a n d  
w h e t h e r  t h e  s i m u l a t i o n  w i l l  t a k e  p l a c e  i n  a n  
a p a r t m e n t  b u i l d i n g  o r  a n  e i n t i r e  c i t y

M a l a r i a
W i t h  M A L A R I A ,  y o u  a r e  a  H e a l t h  O f f i c i a l  

t r y i n g  t o  c o n t r o l  a  m a l a r i a  e p i d e m i c  w h i l e  
t a k i n g  i n t o  a c c o u n t  f i n a n c i a l  c o n s i d e r a t i o n s  
i n  s e t t i n g  u p  a  p r o g r a m  T h e  b u d g e t e d  u s e  
o f  f i e l d  h o s p i t a l s ,  d r u g s  f o r  t h e  i l l .  t h r e e  
t y p e s  o f  p e s t i c i d e s ,  a n d  p r e v e n t a t i v e  m e d i c a ­
t i o n .  m u s t  b e  p r o p e r l y  c o m b i n e d  f o r  a n  
e f f e c t i v e  c o n t r o l  p r o g r a m

D i e t
D I E T  i s  d e s i g n e d  t o  e x p l o r e  t h e  e f f e c t  o f  

f o u r  b a s i c  s u b s t a n c e s ,  p r o t e i n  l i p id s ,  c a l o r i e s  
a n d  c a r b o h y d r a t e s ,  o n  y o u r  d i e t  Y o u  e n t e r  
a  l i s t  o f  t h e  t y p e s  a n d  a m o u n t s  o f  f o o d  e a t e n  
i n  a  t y p i c a l  d a y .  a s  w e l l  a s  y o u r  a g e .  w e i g h t ,  
s e x .  h e a l t h  a n d  a  p h y s i c a l  a c t i v i t y  f a c t o r  
D I E T  i s  p a r t i c u l a r l y  v a l u a b l e  i n  i n d i c a t i n g  
h o w  a  a i e t  c a n  b e  c h a n g e d  t o  r a i s e  o r  l o w e r  
b o d y  w e i g h t s a n d  p r o v i d e  p r o p e r  n u t r i t i o n

C A I P r o g r a m s  I a n d  II S t o c k  & O p tio n s  A n a ly s is O rd e r  T o d a y
D i s k  C S - 4 7 0 1  $ 2 4  9 5  
R e q u i r e s  3 2 K  I n t e g e r  B a s i c

D i s k  C S - 4 8 0 1 .  $ 9 9  9 5
R e q u i r e s  3 2 K  A p p l e s o f t  o r  A p p l e  I I  P l u s

T h i s  d i s k  c o n t a i n s  a l l  7  p r o g r a m s  f r o m  c a s -  j h lS  (S a  c o m p r e h e n s i v e  s e t  o f  f o u r  p r o g r a m s  
s e t t e s  C S - 4 2 0 1 a n d  C S - 4 2 0 2  f o r  ! h e  i n v e s t m e n t  s t r a t e g y  o f  h e d g i n g  l i s t e d

o p t i o n s  a g a i n s t  c o m m o n  s t o c k s  A  c o m p l e t e  
d e s c r i p t i o n  i s  in  t h e  T R S - 8 0  s e c t i o n  A v a i l a b le  

N o t e  T h e  e c o l o g y  s i m u l a t i o n s  p r o g r a m s  A u g u s t  1 9 8 1  
a r e  n o t  a v a i l a b l e  o n  c a s s e t t e

T o  o r d e r  a n y  o f  t h e s e  s o f t w a r e  p a c k a g e s ,  
s e n d  p a y m e n t  p l u s  $ 2 . 0 0  p o s t a g e  a n d  
h a n d l i n g  p e r  o r d e r  t o  C r e a t i v e  C o m p u t i n g .  
M o r r i s  P l a in s .  N J  0 7 9 5 0  A t t n :  C l e o  

V i s a .  M a s t e r C a r d  a n d  A m e r i c a n  E x p r e s s  
o r d e r s  m a y  b e  c a l l e d  i n  t o l l - f r e e

O r d e r  t o d a y  a t  n o  r i s k  I f  y o u  a r e  n o t  
c o m p l e t e l y  s a t i s f i e d  y o u r  m o n e y  w i l l  b e  
p r o m p t l y  a n d  c o u r t e o u s l y  r e f u n d e d

C r e a t i v e  C o m p u t i n g  S o f t w a r e  
M o r r i s  P l a i n s  N J  0 7 9 5 0  
T o l l - f r e e -  8 0 0 - 6 3 1 - 8 1 1 2

I n  N J  2 0 1 - 5 4 0 - 0 4 4 5

creative computing software
a co if  u  me reg .itrreo  I'aaenufk o t Apcte Compute* Inc
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/AlCftO
Software Catalog
Name: Star Zap
System: OSI
Memory: 8K
Language: BASIC 
Hardware: Cassette 
Description: Star Zap is a high 
speed re-creation of the pop­
ular arcade game. You must 
defend your starbase against 
the aliens who attack from all 
four quadrants at once! Only 
fast reflexes can save you! In­
cludes machine code for sound 
on all C IP s and Superboards, 
color and sound on C4Ps. 
Price: $9.95 
Author: John Wilson 
Available:

Pretzelland Software 
2005 W hittaker Rd.
Ypsilanti, MI 48197
(313) 483-7358

Name: Universe
System: OSI C l ,  C2-4
Memory: 8K tape

20K disk 
Language: Machine 
Description: Pilot your space 
ship across the surface of Arc- 
ton IV while engaging the 
enemy rockets and dodging 
meteorites. Can you maneuver 
through the mountains with­
out being blown up into a 
thousand pieces? If you can, 
then be prepared for more ac­
tion than you thought possible 
on your OSI computer. You 
can use your keyboard or a 
joystick to control your ship. 
Price: $14.95 includes 5 'A "  

disk or tape and instructions 
Author: Dave Pompea 
Available:

DMP Systems 
319 Hampton Blvd. 
Rochester, NY 14612

Name: The Vaults of
Zurich

System: PET, Atari
Memory: 16K PET

24K Atari 
Language: BASIC 
Hardware: Cassette or 

diskette 
Description: Zurich is the 
banking capital of the world. 
The rich and powerful deposit 
their wealth in its  famed im ­
pregnable vaults. But you, as a

master thief, have dared to 
undertake the boldest heist of 
the century. You w ill journey 
down a maze of corridors and 
vaults, eluding the most sophis­
ticated security system in the 
world. Your goal is to reach the 
Chairm an's Chamber to steal 
the m ost treasured possession 
of all: The OPEC O il Deeds! 
Price: $21.95 cassette 

$25.95 diskette 
Author: Felix and Greg 

Herlihy 
Available:

Artworx Software Company 
150 N. Main Street 
Fairport, NY 14450 
800-828-6573 or 
(716) 425-2833

Name: The Accountant
Finance Data Base 
System

System: Apple II, Apple II
Plus with DOS
3.3  and Applesoft 
in ROM 

Memory: 48K
Language: Applesoft BASIC 
Hardware: Single or dual 

drives
Description: A double entry ac­
counting system that prompts 
the user for the account(s| that 
are to be increased and/or 
decreased. The system permits 
the user to define his own ac­
count names and tax codes. Ad 
hoc queries and daily reports 
feature a natural dialogue. A 
VisiCalc interface is available. 
Price: $99.95 

Includes user manual, demo 
database and tutorial 

Author: Ernest H. Forman 
Available:

Decision Support Software 
1438 Ironwood Drive 
McLean, VA 22101 
(703| 241-8316

Name: Business Planner
System: Apple II
Memory: 48K
Language: Pascal 
Description: Business Planner 
is a modeling package for en­
trepreneurs planning to start or 
expand a new business. D e­
signed to help develop viable 
business plans, the program 
groups labor, equipment and

other costs  in to  incom e- 
related projects. Projects are 
combined into a model which 
generates graphical projections 
and estimated financial state­
m ents. "W hat I f"  scenarios 
help you plan for the future 
and respond appropriately to 
changing demands.
Price: $290.00 

Includes three diskettes and 
manual 

Available:
Duosoft Corporation 
Box 1827
Champaign, IL 61820 
(217) 356-7542

Name: Investment
Decisions

System: Apple n , Apple II
Plus, Apple III 

Memory: 48K (Apple II)
48K (Apple H Plus) 
96K (Apple ID) 

Language: Applesoft (Apple II 
and Apple II Plus); 
Business BASIC 
(Apple III) 

Hardware: Apple II with 
firmware card 

Description: Package compo­
nents: loan schedules, savings 
schedules, annuity schedules, 
depreciation schedules, amor­
tization schedules, APR sche­
dules, payback method, net 
present value, internal rate of 
return, profitability index. 
Price: $100.00 

Includes disk, 
documentation and run 
instructions 

Author: J.L. Campbell 
Available:

Mesa Research, Inc.
Rt. #1, Box 1456A 
Waco, Texas 76710

Name: Capitalization
System: Apple II Plus
Memory: 48K
Language: Applesoft 
D e s c r ip tio n : T h is  2 -d isk  
system provides for practice 
and testing on the application 
of the major rules of capitaliza­
tion. The practice disk pre­
sents a rule followed by up to 
20  randomly presented sen­
tences which provide practice 
on the rule. The test disk 
measures the student’s ability 
to correctly apply rules of 
capitalization. It may be used 
as a pre-test or post-test. The 
management system gives im ­
mediate feedback to the stu­
dent and stores records of each 
student's test results for later 
review by the teacher. Results 
may be printed or viewed on 
the screen. The teacher has the

ability to modify or add new 
materials to either disk. The 
lessons using upper/lower case 
letters are appropriate for 
levels 3-8.
Price: $49.95 

Includes 2 disks plus 
documentation 

Author: Hartley Staff 
Available:

Hartley Courseware, Inc.
Box 431
Dimondale, MI 48821 
(616) 942-8987

Name: Cave Hunter
System: TRS-80 Color

Computer 
Memory: 16K
Language: Machine 
Hardware: Joysticks 
Description: A fast-paced ar­
cade game using Hi-Res gra­
phics, sensational colors and a 
variety of unique sounds. 
Single or multiple players. 
Maneuver your way to the bot­
tom of a spooky old cave to 
retrieve the treasures. It's  not 
so easy! Passages lead in all 
directions and angry cave crea­
tures pursue you relentlessly. 
Price: $24.95 

Includes cassette, directions 
and ppd shipping 

Author: Ron Krebs 
Available:

M ark Data Products 
23802 Barquilla 
M ission Viejo, CA 92691

Name: Moment of
Inertia &
Element of 
Triangle

System: Apple II, Apple n
Plus

Memory: 32K with DOS
3.3  or 3 .2  with 
FP installed 

Language: Applesoft BASIC
Hardware: DOS 3 .2  or 3.3

with controller 
card

Description: The M om ent of 
Ine rtia  contains 56  physical 
formulas for 22  various bodies 
of mass. It calculates dimen­
sion, choice of mass or inertia 
on selected axis. This program 
is intended for engineers who 
never considered these impor­
tant factors. The Element o f 
Triangle  program contains 
three major triangles (right, 
equilateral and general); 23 for­
mulas; calculates sides, angles, 
altitude, area and radius of in­
scribed circle simultaneously 
to find force and directions. 
Both programs are packed in 
single diskette so they may be
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used interactively. The menu 
program w ill display all for­
mulas and the definition pro­
gram will define all details. 
Both programs utilize touch- 
key selection input system, 
elim inating use of return key, 
but recognizes characters or in­
itial (abbreviation) of known 
elem ents to find the formula 
and provide missing variables. 
Instructions include more than 
100 commonly used industrial 
materials.
Price: $40.00 

Includes both programs on 
diskette 

Available:
American Avicultural Art & 

Science, Inc.
3268 Watson Rd.
S t. Louis, MO 63139
(314) 645-4431

Name: COLORFORTH
System: TRS-80 Color

Computer 
Memory: 16K m inimum
Language: FORTH 
Hardware: Cassette or Radio 

Shack Color Disk 
System

Description: COLORFORTH  is 
a special im plem entation of 
fig-FORTH for the TRS-80 Col­
or Computer. This program re­
quires a m inimum of 16K, but 
does not require Extended 
BASIC. (Extended BASIC is  re­
quired by the Radio Shack Col­
or D isk operating sytem.) In­
cludes an Editor and CSAVEM 
command normally not avail­
able w ithout Extended BASIC, 
printer commands and much 
more! W rite or call today. Visa 
and MasterCard accepted. 
Price: $49.95 ppd. Texas 

residents add 5%  sales tax 
Includes cassette and disk 
versions and 31-page manual 

Available:
Armadillo Int’ l. Software 
P.O. Box 7661 
Austin, T X  78712 
(512) 459-7325

Name: HSD Regress
System : Apple II or Apple

D Plus, DOS 3.2 
or 3.3 

M emory: 48K
Language: Applesoft 
Hardware: Optional printer, 

serial or parallel 
interface,
Silentype 

Description: HSD Regress is a 
menu-driven multiple regres­
sion package which accepts up 
to 25  variables of 300 data 
points each. Data can be

entered from keyboard or disk. 
All data can be reviewed and 
edited, transformed num er­
ically, and stored on disk. 
M ultiple regression analysis 
can be performed on all vari­
ables input, or on any subset of 
variables, in any order. Output 
includes correlation matrix, 
predicted and residual scores, 
m atrix inverse, semi-partial 
c o r r e la t io n s ,  c o e f f i c ie n t  
weights and p-values.
Price: $99.95 

Includes disk, complete 
documentation, imprinted 
3-ring binder 

Author: Stephen Madigan 
Virginia Lawrence 

Available:
Human Systems Dynamics 
9249 Reseda Blvd. Suite 107 
Northridge, CA 91324 
(213) 993-8536 
or selected computer stores

Name: Waterloo
microAPL

Hardware: Commodore
SuperPET, Volker- 
Craig 2900, 3900, 
4900, Northern 
Digital microWAT 

Description: Waterloo m icro­
APL  is intended to be a com­
plete and faithful implementa­
tion of the IBM /ACM  standard 
for APL with respect to the 
syntax and sem antics of APL 
sta tem en ts, operators and 
primitive functions, input and 
output forms, and defined 
functions. System commands, 
system variables and system 
functions are those consistent 
with a single user environ­
ment. There are no significant 
design lim itations on the rank 
or shape of arrays or the length 
of names. The shared variable 
processor is omitted. Exten­
sions include system functions 
supporting files of APL arrays. 
APL equivalents of the BASIC 
features PEEK, POKE and SYS 
are included.
Available:

Waterloo Computing 
Systems Limited 

158 University Ave. W. 
Waterloo, Ontario 
Canada N2L 3E9

Name: OSI BASIC
Enhancer

System : OSI C 1P/
Superboard/C4P 

Memory: 8K
Language: Machine code

w/BASIC-in-ROM 
Hardware: C1P, Superboard, 

C4P

Description: For the BASIC 
programmer who wants real 
power over his stock system. 
G et real delete action; replace 
cursor with one of your own 
choice (defaults to checker­
board square); commands to 
R EN U M BER  program s to 
make them  easy to read; 
AUTOSEQUENCER saves typ­
ing in line numbers; screen 
control command has been ad­
ded to running BASIC; LOAD 
and SAVE files w /filenam es on 
a token I /O  system reduce 
load/save times by 50% . Runs 
in approxim ately 1.5K of 
RAM. Send $1.00 for complete 
catalog.
Price: $19.95 ppd.

Includes autoload, autorun 
cassette only. Users manual 
and bug-free guarantee. 

Author: Tim othy W. Jackson 
Available:

Computer Science 
Engineering 

Box 50, 291 Huntington Ave. 
Boston, MA 02115

Name: AIRSIM-1
System: Apple II or Apple

II Plus 
Memory: 48K bytes 
Language: M achine 
Hardware: 1 disk drive,

paddles or self- 
centering joystick, 
Applesoft in ROM 
or RAM 

Description: AIRSIM-1 is a 
realistic simulation of airplane 
flight. It has scenery from 
Boston, MA to New York City, 
w ith 6 distinct airfields for 
landings and takeoffs. A score 
is accumulated for successful 
landings at three of these 
fields. AIRSIM-1 can do loops, 
rolls and even Immelmann 
turns. It is equipped for instru­
ment flying, and can make 
landing approaches on in­
strum ents. Instrum entation 
in c lu d e s  rad ar, a r t i f ic ia l  
h o r iz o n , and h o riz o n ta l-  
situation indicator (HSI).
Price: $40.00 

Includes diskette and 
manual 

Author: Ted Kurtz 
Available:

Mind Systems Corporation 
Box 506
Northampton, MA 01061 
(413) 586-6463

Name: Pool 1.5
System: Apple, Atari
Memory: 48K
Language: Machine 
Hardware: D isk II, game 

paddles

Description: Pool 1.5 is a real­
tim e, Hi-Res color simulation 
of pool. T his action-packed 
game allows you to play eight 
ball, rotation, nine ball, or 
straight pool.
Price: $34.95 
Available:

IDSI
P.O. Box 1658
Las Cruces, NM 88004
(505) 522-7373

Name: Management
System for Stock 
Control

System: Apple II
Memory:' 48K 
Language: Applesoft in ROM 
Hardware: D isk and 80- or 

132-character per 
line printer 

Description: This inventory 
management system is de­
signed to offer a complete and 
current overview of stock with 
a minimal effort by the opera­
tor. Detailed information on 
any item  can be gained in­
stantly. T h e manual part of the 
package is written for the 
novice and comprised of four 
main sections: Introduction, 
Practice Run, Reference, and 
Appendices.
Price: $175.00 
Author: JACC, Inc.
Available:

The Hayden Book Company 
50 Essex Street 
Rochelle Park, NJ 07662

Name: Color Assembler
System: TRS-80C Color

Computer 
Memory: 32K
Language: Assembly 
Hardware: TRS-80C 
Description: T his is a com­
plete 68 0 9  m achine code 
assembler that supports all 
6809 mnemonics, addressing 
codes along w ith standard 
assembler options and direc­
tives. It operates as a two-pass 
assembler, so both forward and 
b a ck w a rd  r e fe re n c e s  are 
allowed. The Motorola In­
struction Set Reference Card 
and documentation on many 
of the major subroutines in the 
Color Computer's BASIC are 
included with the manual. 
Price: $29.95 

Includes cassette, manual, 
Reference Card, and BASIC 
subroutine documentation 

Available:
Computerware 
P.O. Box 668 
Encinitas, CA 92024 
(714) 436-3512

(Continued on page 118)
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EXTEND THE POWER OF APPLESOFT 
WITH FOUR NEW & POWERFUL COMMANDS

W IT H  T H E  SO R T A N D  F O R M A T  R O M S IN  YOUR M O U N TA IN  C O M PU TER 'S  R O M P L U S ’  OR A N D R O M E D A 'S  R O M B O A R D *
YOU W IL L  M A K E  A P P L E S O F T * B A S IC  ONE S T E P  M ORE PO W ERFUL T H A N  T H E  M O ST A D V A N C E D  LA N G U A G E  
A V A IL A B L E . A N D  ■ B EC A U S E  R E A D  O N LY  M E M O R Y  N EVER FO RGETS, T H E S E  N E W  C O M M A N D S  BEC O M E A  P E R M A N E N T  
P A R T  O F A P P L E S O F T 'S *  B A S IC  LA N G U A G E .

A R R A Y  SORTING  -  S ort a n y  s in g le  d im ens ioned  (o r m u lti-d im e n s io n e d -in d ire c tly l in te g e r, rea l, o r  s t r in g  a rra y . U npara le lled  s o rtin g  speeds a re  ac- 
com p lished  by a  u n iq u e  m a ch ine  co d e  and  does not use a n y  scra tch  a rra ys  o r  a d d itio n a l m e m ory . A  ty p ic a l so rt tim e  to r  a 1 0 0 0  ite m  a rra y  is  3 .5  

r »  ■  seconds . S ort o p tio n s  in c lu d e : c re a te  a  record  a rra y , reverse so rt, s u b ra n g e  s o rt, and  a  s o rt a c tiv ity  in d ic a to r.
D Q M  A R R A Y  DELETIO N  • U n used  a rra y s , w h ic h  can consum e la rge  a m ou n ts  o f m em ory  space , ca n  be  d e le te d  to tree  up  m em ory or a llow  a  p re v io u s ly

T M  d im ens ioned  a rra y  to  be red im e ns ion e d  $ 3 9 , 9 5

W ORD PROCESSING - A  p ow e rfu l a n d  ve rsa tile  sys tem  w h ich  w ill p ro p e rly  fo rm a t y o u r p ro g ra m 's  o u tp u t on  yo u r m o n ito r o r  p r in te r . You get a ll th e  
com m ands of a  d ed ica te d  w o rd  p rocessor p lu s  th e  p ow e r of A p p le s o ft's  co m m a nd s. D e fine  o r  ch a ng e  p rin tin g  m a rg in s , page  w id th , p a g e  le n g th , te x t F O R M A T  ce n te rin g , r ig h t and  le ft ju s tif ic a t io n , in d e n tin g  and  o u td e n tin g , e tc . , w ith  s im p le  bas ic  co m m a nd s. B y  co m b in in g  th e  com m ands o f th e  fo rm a t ROM

■ ■  a n d  A p p le so ft you can p r in t  m ore th a n  one  copy w ith  a  fo r-n e x t loop  o r in s e rt d iffe re n t in fo rm a tio n  w ith  in p u t com m ands o r  ta k e  it  from  yo u r e x is tin g
ROM a rrays.

T M  P R IN T ...U S IN G  w il l  ta b u la te , r ig h t ju s t ify ,  lin e  up  a ll dec im al p o in ts , pad th e  r ig h t and  le ft s ide  o f A lp h a /N u m e ric a l data  w ith  a n y  p rede fined
ch a ra c te r, in s e rt co m m a s, and  can be  u se d  w ith in  fo rm u la s  o r  e qua tions  w h ic h  w ill th e n  fo rm a t th e  m a th e m a tica l resu lt $ 4 9 . 9 5

F O R M A T  ROM  AN D  S O R T  ROM  w ill su p p o rt a l l p r in te rs . 8 0  co lu m n  boa rds, lo w e r case a d a p te rs , a n d  re q u ire s  48K , FP in  ROM, DOS 3 .2  o r  3 .3 .  M .C . 's  R O M PLU S " o r  A n d ro m ed a 's  
R O M board* SAVE MONEY BY ORDERING THE FORMAT ROM A N D  SORT ROM AS A  SET $ 8 4 . 9 5

OTHER ROMS AVAILABLE: All ROMS are com patible with M C 's Romplus or Andromeda’s  ROM Board.
■ DUAL DOS ROMS - Sw itch from one DOS (3 .2  o r 3 .3 ) to  the other w ithout b o o t in g ....................................................................................................................................$ 5 4 . 9 5
• FP RENUMBER/MERGE ROM - Apple Computer's infamous renumber program ..............................................................................................................................................$ 3 9 . 9 5
- BASICS ROM - Will boot standard, special, and dedicated 13  sector d is k s ...................................................................................................................................................$ 3 9 . 9 5
- FP EDITROM - Global search, change, and remove. (Works join tly w ith PLE).................................................................................................................................................$ 3 9 . 9 5
- COMMAND ROM • Catalog Command Menu and Disk M a p ................................................................................................................................................................................. $ 3 9 . 9 5
- DISK COPY/SPACE ROM - Duplicates 13  o r 16  Sector D is k s ...............................................................................................................................................................................$ 3 9 . 9 5
- FP UTILITY ROM - Auto Line Numbering, LIST CTRL, RESURRECT KILLED PROG. Alphabetize DISK CAT., Expung D O S .............................................................. $ 3 9 . 9 5

( C h e c k  o r  M .O . )  V is a  o r  M a s t e r C a r d  A c c e p t e d

Soft CTRL Systems, b o x 599. w e s tm ilfo rd . n j 07480 201-728-8750 * REGISTERED TRADEMARK 
ALL FIRMWARE IS COPYRIGHTED

The Graphics Family,
The most versatile, 
easiest-to-use 
graphics available 
for your Apple II.

T h e  A 2 -3 D 1 /3 D 2  w ith  A 2 -G E 1  G ra p h ics  E d ito r p a c k a g e  
le ts  y o u  p u t s im u lta n e o u s  m u ltiple g ra p h ic  im a g e s  o n  
y o u r s c r e e n . . .  w h e re  you  w a n t, th e  s iz e  you  w an t, in 
your c h o i c e  o f  o r ie n ta tio n , c o m p le te  w ith u p p e r an d  
lo w e r c a s e  te x t . B e c a u s e  th e  m o st im p o rta n t p art of  
y o u r  c o m p u te r  s y s te m  is you. $ 1 1 9 .8 5

LOGIC
C o m m u n ica tio n s  C o rp . 
7 1 3  E d g e b r o o k  D rive  
C h a m p a ig n , IL 6 1 8 2 0  
(2 1 7 )  3 5 9 - 8 4 8 2  
T e le x : 2 0 6 9 9 5 Apple  is the registered tradem ark o f A pp le  Com puter Inc

No. 4 7 -A p r i l 1982 MICRO -  The 6502/6809 Journal

'V**

117



S o ftw a re  C ata log  (continued)

P A R A L L E L  P R I N T E R  C A R D

T v r c i f l c A Universal Centronics type parallel 
\  prinlei board complete with cable and 
J connector This unique boaid allows 

' I  you to turn on ana ott the high bit so 
/ I  that you can access additional features 
'  in many punters Use with EPSON 

ANADEX STARWRITER NEC OKI.
V and other with standard Centronics 
I  contiguration $ '1 9  00

DOUBLE DOS Plus

DOUBLE DOS Plus a piggyback 
board that p lugs in to  the 
d isk contro lle r card so tha l you 
can sw itch  se lect between 
DOS 3 2  and DOS 3 3

Nothing needs to  be soldered. ius t p lug in and go Since a ll tour ROMS are 
used, a ll so ftw are  w ill work, the  ROMS lit  on the back o t the  board 
a llow ing  lu ll use o t s lo t #7 One set o l ROMS is powered up at a time,

D O U B L E  D O S  P lu i  le q u n e s  A P P L E  D O S  R O M S  $ 39 .0 0

/1GAIN ! A h e a d  o t a ll  o the rs

EXPAN D ED  USER M AN U AL 

T R AC K/S EC TO R  EDITOR 

P o _  D ISK DIAG NO STIC S

GRA$A»°o,rICATlON
FAST &  M ORE ACCURATE

T M l U I T tM Al I  Nr *  A*!>  iMPMOVl l> DISK BACKUPSVMI M 

N IB B LE S  AW AY II se co n d  e d it io n . is  a  g re a tly  t-nhanc.ed a n d  im 
p ro ved  ve rs io n  o» ou« cu r lie r  p ro du c t N IB B LE S  A W A Y  M any no w  and 
e x c it in g  fe a tu re s  have t>een im p le m e n te d  m  N IB B LE S  AW AY II to  in ­
su re  S la te  O l Ih e  A l l  ru lia tiih ty
O th e r s m iila r  s y s te m s  on ih e  m arke t to d a y  ire g a id io s s  o l  pu ce ) ca n  I 
Ikiijim  to  c o m p a ie  w ith  a ll th e  fe a tu re s  b u i l t  in to  N IB B LE S  AW AY II

"» » *«  a va ilab le  to  - l l  eart.e r ve rs ion s  ih ro o  
COM PUTER a p p lic a tio n s  to r  m od es t cha ry .- o l  T 
D o lla rs , to  cove r m an ua l D iske tte . and P o s ia o e  &  H .m u iu  
^ ^ ^ ^ ^ ^ m c l u d e  N A M E  a n d  SERIA1 > o l O R IG IN A L

Dealer Inquiries Invited

HIRES SCREEN DUMP
T h e  S o f tw a re  p a cka g e  th a t  w i l l  a l lo w  y o u r  p r im e r  to  d u m p  page 1 o r  page 2  o f  th e  
A p p le  H ire s  s c 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  v  M X -8 0  w i t h  nr 
w i t h o u t  G R A F T R A X  - R o m s . M X  70  O K I  ^ M ic ro lm e  8 0 .  8 2 .  8 3 .  8 2 A .  8 3 A  
C IT O H  * 8 5 1 0  and NEC. R e q u ire s  T y m a c  P a r a l le lP n n te r B o a r d
PPC 1 0 0  M X  8 0  V e rs io n  S 3 9  a l l  o th e rs  $ 2 4  9 5

T H E  A P P L E  C A R D — Two sided 100% plastic reference care 
Loaded with information o l interest to all Apple owners $3 98

Name: Hi-Res/Multi-
Color Graphics for 
BASIC

System: VIC-20
Memory: 2V4K
Language: Assembly 
Hardware: Standard VIC-20 
D e s c r ip t io n :  T h e s e  tw o 
utilities give the BASIC pro­
grammer the ability to use 
high-resolution and m u lti­
color graphics on a standard 
VIC without the need to add 
additional hardware. Hi-Res 
yields a 1 0 4 x 1 5 2  position 
screen. In m ulti-color mode 
you get 5 2 x 7 6  size. You may 
plot and erase points, lines, 
boxes, and ASCII text in either 
Hi-Res or m ulti-color. All 
com m ands av ailab le  from  
BASIC programs.
Price: $20.00 

Includes manual and sample 
programs 

Author: Roy Wainwright 
Available:

Abacus Software 
P.O. Box 7211 
Grand Rapids, MI 49510 
(616) 241-5510

Name: Hardisk
Accounting
Software

Memory: 64K
Language: UCSD Pascal 
Hardware: Apple II, Apple III, 

Corvus or Profile 
hard disk 

Description: The Hardisk A c­
c o u n t in g  Sys tem  w as 
developed for the company 
that wants a comprehensive 
accounting system that can 
change and grow with them. 
Until the introduction of the 
Hardisk Accounting System, 
businesses using microcom­
puters were limited by the 
capacity and slow speed of the 
floppy disk. T his program is a 
menu-driven, double entry ac­
counting system. It consists of 
g en era l ledger, a c co u n ts  
receivable, accounts payable, 
inventory, point of sale, sales 
order entry, purchase order en­
try , p a y ro ll, fixed  asse t 
m anagem ent, and m ailing 
labels. All modules are inter­
active and include complete 
audit trails. T he business­
person w ill find the Hardisk 
Accounting System easy to 
use, thanks to the data entry 
prompts and extensive error 
checking.
Price: $1495.00 
Available:

Great Plains Computers 
113 Broadway 
Fargo, ND 58102

Name: Descriptive
Statistics and 
Regression 
Analysis 126011

System: Apple II, Apple II
Plus

Memory: 32K RAM
Language: Applesoft 
Hardware: 5V t"  disk 
Description: T his package con­
tains three programs which 
perform statistical and regres­
sion analysis. Included are: 
D escriptive S ta tics  (mean, 
standard deviation, variance, 
kurtosis, z-scores); Curvilinear 
Regression (linear, inverse, 
polynomial, exponential, log­
a r i t h m ic ) ;  M u lt iv a r ia b le  
Linear Regression.
Price: $39.95 

Includes documentation 
Available:

Advanced Operating Systems 
450 St. John Rd., Suite 792 
Michigan City, IN 46360 
(219) 879-4693

Name: VisiFactory
System : Apple II, Apple II

Plus
Memory: 48K
Language: Applesoft in ROM 
Hardware: D isk II 
Description: Allows a marriage 
betw een Data Factory and 
V isicalc™  files. You can move 
d ata  in  e ith e r  d ir e c t io n , 
m a n ip u la te  it w ith in  th e  
chosen program, and then  
store it either way. It is an ex­
citing tool for m arket research, 
in fo rm a tio n  su rv e y s , and 
analyses of any selected data. 
Price: $75.00 
Available:

M icro Lab
2310 Skokie Valley Rd.
Highland Park, IL 60035

JMCftO

Answer to 6502 Puzzle

The obvious answer, that 
the program will execute the 
lump Indirect through Vector 
and encounter the BRK at ad­
dress 1000, is WRONG! The 
6502 has a slight problem with 
page boundaries under some 
conditions. In this example it 
will perform the Jump Indirect 
by fetching the low byte of the 
target address from 6DFF and 
the high byte c f  the address 
from 6D 00 — no t 6E00 as one 
might expect. The effective ad­
dress of the instruction will 
therefore be 6D00 — and the 
program will loop forever!
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COMPLETE HARDWARE /  SOFTWARE GRAPHICS SYSTEM  - $299
•  H i-Res & M ed-Res Draw •  C olor F ill-In •  S p lit /  Full Screen
•  Paint Brush-5 Sizes •  C hange C olor Hue & In tensity  •  Save /  Load /  Erase
•  Point to  Point /  L ine Draw •  Reverse P icture •  Text W rite r
•  A ir Brush •  Scaling •  Fix X or Y Axis

Requ ires: A ta ri ®300, 3 2 K  RAM , B a s ic  Langu age  Cartridge, D isk  D rive

GRAPHICS 
COMPOSER
PADDLE /  JOYSTICK  

GRAPHICS SOFTWARE - $39.95
•  Draw on Hi-Res Screens 7 or 8
•  Save P ictures on D isk o r Cassette
•  C reate Player /  M issile  Shapes 

A u tom atica lly
•  G eom etric  F igures Program
•  Add Text to  Screen
Requ ires: A ta ri ®800, 3 2 K  RAM , B a s ic  Language  Cartridge, 
D isk  o r  C a sse tte

GLOBE MASTER
COMPLETE HI-RES 

GEOGRAPHY GAME - $29 .95
•  8 H i-Res C olor Maps
•  U .S.-Europe-W orld-Asia-Africa-Australia
•  C ountries-C ities-C apita ls-O ceans-

Rivers-M ountains, Etc.
•  Several Skill Levels
Requ ires: A tari® 800.32K RAM , B a s ic  Language  Cartridge, 
D isk

ATARI is  a reg is te red  tradem ark  of A ta ri Inc.

MIND BOGGLERS
THREE STRATEGY GAMES

Capture 
M ystery Box 
Sim on Says

CASSETTE $15. 95 DISK $19.95
R equ ires: Atari®400, 16K  RAM . C a sse tte  
A tari 800 , 2 4 K  RAM , C a s se tte  o r  D isk

U e r s a  C o m p u t i n g , I n c .
3541 Old Conejo Road, Suite 104 

Newbury Park, CA. 91320 (805)498-1956
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P R I N T  ] [
T H I  U L T IM A T I P R IN T  STATEM ENT 

FO R  T H I  A P P L I I I  CO M PU TER.

S ta n d a rd  A p p le  O u tp u t P R IN T  ][ O u tp u t
$1234.56 $1234.56
$12 $ 12.00
$1.9 $ 1.90
$.75 $ .75
$765 $ 765.00

Prin t I  
(without P rin t ll)

P rin t HI
(F ield Width 8 with
2  decimal places.)

□  Updates Applesoft 1 P R IN T  to  accept:
•  User-specified prin t formatting.
•  X. V cursor positioning.

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

IP  Y O U R TIMM IS W O R T H  M O N EY , 
T H I N  Y O U  N I I D  P R IN T  ][.

Availab le  a t y o u r local dealer fo r  S24.95 o r w r ite  to: 
C o m p u te r  S ystem s D e s ig n

2139 Jackson Blvd.
Rapid C ity. SD 57701

(605)341-3662 K b L JVS

“ Y ou put w h a t  in your 
Apple computer?”

n t s .  A c c o u n t  d a t a .  W i l l s .  P h o n e  l i s t s .  S o o n e r  o r  l a t e r  y o u  w i l l  c r e a t e  a  T ile  
i w h i c h  y o u  w i l l  w r i t e  s o m e  v e r y  c o n f i d e n t i a l  i n f o r m a t i o n .  A n d  t h a t ’ s  w h y  
R e s e a r c h  h a s  d e v e lo p e d  a  s p e c ia l  u t i l i t y  t h a t  w i l l  e n c r y p t  t h a t  D O S  3 . 3  f i l e  

s o f t w a r e  r o u t i n e s  r a t h e r  t h a n  i h e  e x p e n s iv e  ( a n d  c o n s p ic u o u s )  b la c k - b o x  
. N o w  y o u  h a v e  t h e  m e a n s  t o  k e e p  y o u r  p r i v a t e  a f f a i r s  p r i v a t e .  T o t a l l v

p r i v a t e .

t o  a  c ip h e r  
l i o n  b i l l i o n  
c a  l o t ,  b u t

p r o c e s s . )

T h e  b i t s  a n d  b y te s  o f  y o u r  f i l e  w i l l  g e t  h o p e le s s ly  m ix e d  u p  
" k e y "  t h a t  y o u  k e e p  a s  s e c re t  a s  y o u  w a n t .  O v e r  o n e  

d i f f e r e n t  k e y s  a r e  a v a i l a b le  f o r  s e le c t io n .  ( T h i s  m a n y  k e y s  m a y  
i t ’ s  t y p i c a l  o f  a  m o d e r n

T o  m a k e  y o u r  e n c r y p t e d  f i l e  u n d e r s t a n d a b l e  a g a i n ,  a l l  y o u  h a v e  t o  d o  is  r e a c t iv a t e  
t h e  a p p r o p r i a t e  k e y  s c h e d u le  a n d  r u n  t h e  f i l e  b a c k  t h r o u g h .  I t ’ s  e a s y .

W i t h  t h is  u t i l i t y  ( a n d  a  f e w  e a s y  t o  le a r n  m n e m o n i c  c o m m a n d s )  y o u  c a n  c r e a t e  a 
p e r s o n a l iz e d  e n c r y p t i o n  a l g o r i t h m  t h a t  is  s p e c ia l ly  t a i l o r e d  t o  y o u r  n e e d s .  I f  y o u  

w a n t ,  y o u  c a n  e x e c u te  s u c c e s s iv e  e n c r y p t i o n s  w i t h  d i f f e r e n t  k e y s  a n d  t h e n  s t r i p  o f f  
t h e  o u t e r  la y e r s ,  o n e  b y  o n e .  t o  r e v e a l  t h e  o r i g i n a l  t e x t .  A n d  y o u  c a n  c a l l  m a n y  

r o u t i n e s  f r o m  y o u r  o w n  a p p l i c a t i o n  p r o g r a m s  t o  d o  " c o d e b o o k "  e n c r y p t i o n
( d o c u m e n t a t i o n  i n c l u d e d ) .

P a s s a g e  R e s e a r c h
9 4 5  T u r q u o i s e  St. , S u ite  G 

S a n  D ieg o , C a l i f o r n ia  9 2 1 0 9
S 3 9 . 5 0  p o s t p a id .  C a l i f o r n i a  r e s id e n t s  a d d  6 %  s a le s  t a x .  S p e c i f y  S o f t w a r e  
N o .  U - 1 7  f o r  A p p l e  I I  o r  A p p l e  I I  •  .  M e m o r y  r e q u i r e m e n t :  s t a n d a r d  4 8 K .  D u e  t o  

t im e  r e q u i r e d  f o r  c h e c k s  t o  c le a r  f i n a n c ia l  i n s t i t u t i o n s ,  p le a s e  a l l o w  3 - 5  w e e k s  f o r  
d i s k  d e l i v e r y .  S o f t w a r e  d o c u m e n t a t i o n  s h ip p e d  im m e d i a t e l y  u p o n  r e c e ip t  o f

( A p p l e  i s  a  r e g i s t e r e d o l  A p p l e  C o m p u t e r ,  I n c . )

PERRy PERipllERAls RepAins K IM s !!
(SYMs ANd AIMs Too)

•  We will Diagnose, Repair, and Completely Test your Single Board Computer
•  We Socket all replaced Integrated Circuits
•  You receive a 30-day Parts and Labor Warranty
•  Labor is $38.00 if 40-pin ICs are socketed ($40.00 otherwise) —  Parts Extra
• Your repaired S.B.C. returned via U.P.S. — C.O.D., Cash

Don’t delay! Send us your S.B.C. for repair today 
Ship To: (Preferably via U.P.S.)

P e r r y  P E R ip llE R A ls
6 Brookhaven Drive 
Rocky Point, NY 11778

Perry Peripherals carries a fu ll line  o f the accla im ed  HDE expansion com ponents fo r your KIM, SYM, and  
AIM, includ ing RAM boards, D isk Systems and Software like HDE Disk BASIC V I. 1. Yes, we also have 
diskettes. For m ore information, w rite to: P.O. Box 924, M ille r Place, N Y  11764 or Phone (516) 744-6462.
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6809 Microprocessor

0

M C6809/M C6809E— an enhanced 8-bit m icroprocessor w ith some 16-bit functions 
and an 8-bit m ultiply. It is arch itectu ra lly  sim ilar to  both the 6502 and the 6800, and 
has removed many of their shortcomings. Designed primarily for ease of programming 
(rather than as a comprom ise fo r both programm ing and dedicated applications), it is 
particu la rly  desirable fo r relocatable, reentrant, and modular programming. W ith its 
16-bit capabilities, dual stacks, m ultiple index registers, and indexing modes, it is 
good fo r the stack-oriented im plementations of Pascal, FORTH, and other high-level 
languages.

M anufactured by M otorola— The 'E ' version requires an external c lock and is 
especia lly well-suited to m ultiprocessing applications, such as in Stellation Two's 
"The  M ill"  board fo r the Apple and in Com modore's SuperPET.

O ther com puters w ith 6809’s  are the Radio Shack TRS-80 Color Computer and com­
puters m anufactured by Southwest Technical Products, Gimix, The Computerist, 
Canon, Smoke Signal Broadcasting, Percom Data, and others.

PRO G RAM M ING  MODEL

7 A o Ll7 B 0
15 D 0

I 15 X 0

I 15 Y 0

I 15 U 0

1 15 S 0

C i]x  Index Pointer Register

E DP

15 PC

CC 0

U Index/Stack Pointer Register 

S Index/Stack Pointer Register 

D irect Page Register 

Program Counter 

Condition Code Register

0
Entire State Saved 

Fast In terrupt Mask 

Half Carry (From Bit 3) 

In terrupt Mask

E l M y l
£ C arry (From Bit 7)

Overflow

Zero

Negative

MC6809E
PIN-OUT

Vss C 1 • 40 P HALT

NMI C 2 39 ] TSC(XTAL)

IRQ C 3 38 ] LIC (EXTAL)

fIrq  c 4 37 D RESET

BS C 5 36 3 AVMA (MRDY)

BA C 6 35 ] Q

v c c  c 7 34 3 E

A0 H 8 33 3 BUSY (DMA/BREQ)

A1 C 9 32 3 R/w"

A2 C 10 31 3 DO

A3 C 11 30 3 D1

A4 C 12 29 n D2
A5 C 13 28 3 D3

A6 C 14 27 : D4

A7 C 15 26 3 D5

A8 C 16 25 3 D6

A9 C 17 24 3 D7

A10 C 18 23 3 A15

A11 C 19 22 3 A14

A12 C 20 21 3 A13

O
w
r~*
03
cn
ZJ
CD
CD

3

MC6809 pin-out in parentheses, 
w here d iffe ren t

INDEXED/INDIRECT CODES

Type Forms

Non Indirect Indirect
Assembler

Form
Postbyte 
OP Code

Assembler
Form

Postbyte  
OP Code

Constant O ffset From R No Offset ,R 1RR00100 [,R] 1RR10100

(2 ’s Com plem ent O ffsets) 5-Bit Offset n, R ORRnnnnn Defaults To 8-Bit

8-B it O ffset n, R 1RR01000 [n, R] 1RR11000

16-Bit Offset n, R 1RR01001 [n, R] 1RR11001

Accum ulator O ffset From R A  Register Offset A, R 1RR00110 [A, R] 1RR10110

(2’s Complement Offsets) B Register O ffset B, R 1RR00101 [B. R] 1RR10101

D Register Offset D, R 1RR01011 [D, R] 1RR11011

Auto Increm ent/Decrem ent R Increm ent By 1 ,R + 1RR00000 Not Allowed

Increm ent By 2 ,R +  + 1RR00001 [.R++] 1RR10001

Decrem ent By 1 , - R 1RR00010 Not Allowed

Decrem ent By 2 - R 1RR00011 [. —  R] 1RR10011

Constant O ffset From PC 8-Bit Offset n, PCR 1xx01100 [n, PCR] 1x x 11100

(2 's  Complement Offsets) 16-Bit Offset n, PCR 1xx01101 [n, PCR] 1x x 11101

Extended Indirect 16-Bit Address — — [n] 10011111

0
R =  X, V, U o r S RR:
x =  D on 't Care 00 =  X

01 = Y

10= u
11 = S

JMCftO Data Sheet #3

6809 
M
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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 cost1

3. Enhance the capabilities o f 
Applesoft and Integer B A SIC  to in­
clude sorting, print using, and M O RE.

4. U se 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
4 6  tested programs on diskette
(13  sector D O S 3 .2  format)

Buy M IC R O  on the Apple 2  at your 
local computer store 

or
Call 1-800-227-1617, ex t 564  T O LL  
F R E E  (in C A , 1-800-772-3545, e x t 
5 6 4 ) and charge it to your Mastercard 
or V ISA  

or
Send check for $ 24 .95  plus $2 .0 0  
surface or $5 .0 0  air shipping to: 

M IC R O , D ept M I 
P.O. Box 6502 
Chelmsford, M A  01824

Volume 1 also available at $24.95. T o­
gether M IC RO  on the Apple 1 & 2
provide more than 6 0  programs on 
diskette for less than $1 .0 0  each. No 
need to type in hundreds o f lines o f code.

Please a llow  4-6 weeks fo r surface m ail delivery. 

Massachusetts residents add 5% sales tax.

Get more out of your Apple 
with the MICRO on the Apple series.
v o l u m e  2 -
just released! /AlCftO

on the Apple
Volume. IN C L U D E S  

D IS K E T T E



A STATISTIC AL A N A LYSIS  
A N D  F ILE  M A IN TE N A N C E  SYSTEM  

FOR TH E AP P LE  II™  MICROCOMPUTER

As a Subset Language o f 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 
RLE SORT 

AGGREGATION 
REPORT WRITING 

COMPLETE TRANSFORMATION LANGUAGE 
READS VISICALC FILES

A-STAT™  79
Uses Standard DOS Text File and EXEC’s 

48K Version —  All program s in Applesoft11"

A-STAT™  79 is available from:
ROSEN G RANDO N ASSOCIATES  

7807 W hittier Street 
Tam pa, Florida 33617 

(813) 985-4911 
A -S T A T ™  79 on  d is k  w ith  80-page  m anua l... $145.00

A p p l e  I I  I r n  i s  a  t r a d e m a r k  o l  t h e  A p p l e  C o m p u t e r  I n c .  
P - S T A T  t m  7 8  i s  a  t r a d e m a r k  o t  P - S T A T  I n c . ,  P r i n c e t o n ,  N . J .  
A - S T A T  t m  7 9  i s  c o p y r i g h t e d  b y  G a r y  M .  G r a n d o n ,  P h . D .

Attache sty le  cases fo r carry ing and protecting a  com plete com puter set-up. 
Constructed o f the highest quality luggage material w ith saddle stitching. Will 
accom m odate equipm ent in a  fu lly  operational configuration along with 
manuals, working papers and disks. Never a need to  rem ove equipm ent 
from case. S im ply rem ove lid, connect power and operate.

•  AP101 Apple II with Single Disk D r iv e ........................  $109
•  AP102 Apple II with Double Disk D r iv e s ....................  119
•  AP103 Apple II, 9 inch Monitor & Double Drives . .  129
•  AP104 Apple III, two additional Drives & Silentype 139
•  AP105 12 inch monitor plus a c c es s o rie s ..................  99
•  P401 Paper Tiger 440/445/460 ...................................... 99
•  P402 Centronics 73 0 73 7  ................................................  89
•  P403 Epson MX70 or MX80 .........................................  89
•  P404 Epson M X 1 0 0 ...........................................................  99
•  P405 IDS 560 or Prism P rin te r....................................  109
•  CC80 Matching Attache Case (5 " ) ...............................  85
•  CC90 Matching Attache Case (3 " ) ...............................  75
•  CC91 Matching Accessory C a s e .................................. 95

compmer case company
5650 INDIAN MOUND CT. COLUMBUS. OHIO 43213 (614) 868-9464 '

D O T S / L I N E
k A

casinos

Double Density HGR

SCREEN

Hi-Res Graphics+Text

SCREEN MIXER is a set of three modules fo r A P P L E -II. 
Just plug-in these modules to your Apple-H, and you w ill 
have the Apple-II with more features you could not expect 
till now-----

SCREEN MIXER provides:
•The mixed screen of any two o f screens available fo r the 

Apple-II. Please note that a ll o f HGR,LGR and Text screen 
has two pages. The mixing is done with hardware, not like 
H i-Res Text Generater Program s, thus you need no software 
and the scroll speed is not reduced. A lso, you can scroll 
the text without any effect to the graphic patterns.

•  The Double Density High Resolution Graphics. Yes, you 
can plot 580 dots in one line. You have only 280 dots in one 
line on ordinary Apple-II. (Software is required)
•O ne o f the most advanced character display. Besides 

Normal and Inverse characters which are already built-in 
you w ill have the choice o f Half-Intensity and Hilighted cha­
racters. And more, you may Over-W rite or Over-Type any 
character to other character i f  you want to do so!
(Software is included)

Introductory price

c o s m o s

S50

Highlight

N O R M A L

HALF

INTENSITY

Half Intensity

s & wt

1

-̂--------------

'  v r

Over Write

WO#JO WIDI COMPUTIB iU P I*  SHOP

Dealers inquiries invited.
For more information ca ll or write to ASTAR INTERNATIONAL CO. 
5676 FRANCIS A V E ., CHINO, CA 91710 Phone 714-627-9887 

Apple-II is a registered trademark of Apple Computer Inc.



/AlCftO
It’s All 1’s and 0’s
No C onnection

M IC R O  h as m a in ta in ed  its  su b scrip tio n  in fo rm a tio n  for 
sev eral years on a K IM -based  co m p u ter sy s te m  w ith  a 
" h o m e b r e w "  floppy d isk  co n tro lle r . L ast spring M IC R O 'S  
s is te r  com p an y , T h e  C o m p u te ris t, d ecided  to  m ak e a prod­
u c t  th a t w ould  in clu d e th e  flop py d isk  co n tro lle r . A few  
m in o r  d esign  im p ro v em en ts  w ere m ad e and th e  board was 
sen t o u t for P C  la y o u t. W h en  th e  p rototyp e board had been 
m ad e and a ssem b led , I prepared to  te s t  it. I exp ected  to 
ta k e  a n  h o u r o r tw o  to  te s t  and verify  th e  new  v ersio n . It 
to o k  sev eral long days! N oth in g  seem ed  to  w ork  right. 
E ven thou gh  ea ch  and every s ig n al to  th e  d isk  seem ed  to  be 
o k a y , th e  sy ste m  w ould  n o t w ork . I s e t  up a w ork ing 
sy s te m  and com p ared  i t  s tep -b y -step  w ith  th e  new  sy stem  
and co u ld  find  n o  d ifference o n  any  o f th e  co n tro l o r data 
s ig n als. I tried  ch angin g  th e  v ario u s IC  ch ip s in  th e  c ircu it 
and found th a t d ifferen t floppy d isk  c o n tro lle r  ch ip s gave 
d ifferen t re su lts  (th is  design used th e  popular W estern  
D ig ita l 1 7 9 1 ). O n e  ch ip  w ould  ca u se  th e  drive to  step in 
and step  o u t o n  com m an d  b u t cou ld  n o t su cce ssfu lly  per­
fo rm  a seek ; a n o th e r  ch ip  w ould  restore  and seek  o n  track  
0 0  b u t w ould  n o t s tep  a t a ll; an o th er w ould  do n oth ing . 
V ery strange and v ery  fru stratin g . H ow  could  th e  id entica l 
design n o t w ork?

I had n o ticed , on o n e  o f m y  m an y e x a m in a tio n s  o f the 
co n n e c tio n s  to  th e  1 7 9 1 , th a t th ere  w as a ground co n n e c ­
tio n  to  a p in  m arked  " N o  C o n n e c t io n ."  I had d ism issed  
th is  as  a  p o ssib le  cau se of th e  p ro b lem , reaso n in g  th a t th is 
un u sed  p in  had n o  in te rn a l c o n n e ctio n  and w as there  
s im p ly  to  b e  p in  4 0  o f th e  IC  p ackage. H aving ru n  o u t of 
sen sib le  th ing s to  try , I fin a lly  c u t  th e  ground co n n e ctio n . 
S u rp rise  — th a t cured  th e  p roblem ! W h a t I had n o t know n, 
a t th e  tim e , w as th a t " N o  C o n n e c t io n "  did n o t  m ean that 
th e re  w as n o  c o n n e c tio n  to  th is  p in  on th e  IC  itse lf, but 
th a t n o  c o n n e ctio n  should  be m ade to  th is  p in . W hy? 
B eca u se  th ere  is  a  c o n n e ctio n  to  th is  pin w ith in  th e  1791 
ch ip . T h is  p in  is  used in  th e  m an u fa ctu re  a n d /o r  testin g  of 
th e  17 9 1  and m u st b e  le ft  u n co n n ected .

Doctor Bob

The O riginal MICRO K IM -B ased  S u b scrip tio n  S y s te m  
(b elieve it o r  n o t!)  _________________________

A 65 0 2  Puzzle

H ere is  a l i t t le  p u zzle ab o u t th e  6502. S in ce  it is o n ly  tw o  in s tru ctio n s  and 
th re e  lin es  o f cod e, i t  c a n 't  b e  th a t tough, ca n  it?

1000 00 BRK

6D00 6D 6D FF START JMP (VECTOR)

6DFF 00 10 VECTOR = S1000

Y o u  ca n  a ssu m e th a t th e  in terru p ts  have b een  properly s e t  up so  that a BRK  w ill 
go to  a m o n ito r . T h e  s im p le  q u e stio n  is, w hen  th is  program  is  started  at 
S T A R T , w h a t w ill happen?

(Based on a n o te  from  E arl M o rris  o f M id land , M ichigan)

F o r an sw ers to  6502 pu zzle, see  page 118.

P I e a s e  sen c !  y o u R

UNUSUAl 0 l>SE R V A T i0N S , 

PUZZI.ES, pROCjRAMMINCj T R I c k s ,  

5yST E M  p IlO T O S , ETC.

t o  D r. Bob, 
MICRO, 

P .O . Box 6702  
ChElMsfoRd, MA 01824

The N ew  MICRO F O C U S -B a se d  S u b scrip tio n  S y ste m  
(The C o m p u terist FO C U S  S y ste m )____________________
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Write IBM on your Apple.
Our UCSD p-System® lets you 
w rite app lica tions on your 
Apple II tha t w ill run 
w ithout recom pila tion on the 
IBM Personal Computer.
And th a t’s not all.
Your UCSD p-System 
applica tions w ill also run on 
Commodore, Philips, Radio 
Shack and Texas Instruments — 
in fact, on jus t about any 
popular m icrocom puter you can 
name. Because SofTech 
M icrosystem s’ UCSD p-System 
is the only m icroprocessor- 
independent operating system 
fo r 8-bit and 16-bit computers.

Our enhanced UCSD p-System 
gives you everything you need to 
develop genuinely portable, 
compact app lica tions fo r almost 
every m icrocom puter owner. It 
a llows you to work in any 
combination o f UCSD Pascal® 
BASIC and assembly language. 
And it provides support for 
dynamic memory management 
and m ultitasking, w ith  a full 
arsenal o f enhancements such 
as a powerful Screen Editor, 
Native Code Generators, 
TURTLEGRAPHICS and 
XenoFile@for easy access to 
CP/M® d isks and files.

Our UCSD p-System is available 
fo r d istribution licensing as well 
as single copy purchase. Visa and 
MasterCard orders are welcome.
Write to  us fo r more details. 
SofTech Microsystems, Inc.
9494 Black Mountain Road,
San Diego, CA 92126.
Or call (714) 578-6105,
TWX: 910-335-1594.

U C S D  p -S y s te m  a n d  U C S D  P a s c a l a re  
t ra d e m a rk s  o l  th e  R e g e n ts  o t  th e  U n iv e rs ity  o l  
C a lilo rn la .  X e n o F ile  is  a  tra d e m a rk  o t  S o /T e ch  
M ic ro s y s te m s , Inc . A p p le  is  a  re g is te re d  
tra d e m a rk  o l  A p p le  C o m p u te r, in c . IB M  is  a 
re g is te re d  tra d e m a rk  o l  In te rn a t io n a l B u s in e s s  
M a c h in e s  C o rp o ra t io n . C P /M  is  a  re g is te re d  
tra d e m a rk  o l  D ig ita l R e sea rch . Inc.

S O FfeC H
m ic R o s v s T e m s
n  s u e s i o i o n v  o f  s o f t e c h
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Next Month in MICRO
May PET Feature
• P E T  M e n u  a n d  T a p e  T im e r  —  This a rtic le  

describes a menu program  tha t a llow s rapid 
access to  any program  on e ither side o f a 
cassette  tape. In addition, a tape tim er is 
presented tha t supplies the fast fo rw ard 
tim er fo r the menu program . These two 
program s feature  advanced cassette  contro l 
and use the WAIT com m and extensively.

• G ro w in g  K n o w le d g e  T r e e s  —  Knowledge 
o ften  can be represented in tree  d iagram s. 
M icrocom pu te rs  can store and analyze 
these d iagram s. This PET program  finds out 
w ha t people know  about a  top ic, analyzes 
answers, and show s users the organized 
results. A  BASIC and an assem bly language 
routine are  presented fo r analyzing the 
d iagram s.

• P E T  M e m o ry  P r o t e c t o r  —  Allow s PETs 
w ith  s ta tic  RAM to  p ro tec t 1K or m ore from  
resets, LOADs, and BASIC, by inserting a 
c ircu it betw een a RAM ch ip  and its socket.

Regular Columns
From Here to  A ta ri
PET Vet
The Single Life

Other May Features
LISZT w ith  Strings fo r the Apple  
AID  Conversion Using a 555 Timer IC 

fo r the A ta ri 
Apple G raphics fo r Okadata M icro line  80  
A G enera l BASIC —  M ach ine  Language  

In te rface  fo r the A IM  
M em ory M ap R elocater fo r the Apple

1982 Editorial Schedule
June —  Applications 
July —  Apple
August —  Program m ing Techniques 
Septem ber —  68000 
O ctober —  Education 
Novem ber —  Atari/G am es 
Decem ber —  PET

20% OFF
Y o u r  m o n e y  g o e s  f a r t h e r  w h e n  y o u  s u b ­
s c r i b e .  During the course o f a year, when you 
subscribe, you save 20%  (in the U.S.).

Pay only $24.00 ($2.00 a copy) fo r 12 m onthly 
issues of MICRO sent d irec tly  to your home or 
o ffice  in the U.S.

More MICRO fo r Less Money 
When You Subscribe

But on the newsstand —  if you can locate  the 
issue you w ant —  you pay $30.00 a year ($2.50 
a copy).
S p e c i a l  O ff e r  — Subscribe fo r 2 years ($42.00) 
and get 30%  o ff the single issue price.

Subscribe to  MICRO today.

M ICRO
3 4  C h elm sfo rd  S tre e t  
P .O . B o x  6 5 0 2  
C h e lm sfo rd , MA 0 1 8 2 4

Please send me MICRO for _  1 year _  2 years 
NOTE: Airmail subscriptions accepted for 1 year only.

Check enclosed $_ 
Charge my

N o ._____________

. VISA account 

. Mastercard account

Expiration d a te . 

N am e_______

Address

City/State. -Zip

S u b scrip tio n  R a te s  E ffe ctiv e  Ja n u a ry  1 ,1 9 8 2

Country R a te

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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PHOTAR ■ THE RINGS OF SATURN ■ PULSARS ■ KILOSTARS ■ BLACK STARS
IN

The U l t im ate  Exper ience in O u te r  Space Adven tu re  
Produced by The Ultimate Experience in Outer Space Adventure  Screenplay by

The Ultimate Experience in Outer Space Adventure
An A r is e ;  C o m p a n y  D is tr ibu ted  th ro u g h  Softape, So ftse l, and o ther com pute r s tores w o rld -w id e

10432 B U R B A N K  BO U LE V A R D  ■  N O R TH  H O LLYW O O D , C A L IF O R N IA  91601 ■ 213/985-5763
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|O N E  O F  T H E  W O R L D ’S  L A R G E S T  IN V E N T O R IE S !

Great Grandma 
Huntington said:

Always buy your computer 
media at a diskcount.”
...And boy, do we ever let you 

do that!

D IS K S  f o r  A P P L E  ®

E le p h a n t..............
M a x e ll...................
Verbatim D ata life . 
Dysan ...................

.$2 4 .9 9  box 

.$3 6 .9 9  box 

.$2 8 .9 9  box 

.$4 9 .9 9  box

Software for Apple ®
H o d g e p o d g e  ...................
U tility  C i t y ............................

_____ $ 1 7 .9 9 M id n ig h t M a g i c ................... ........... $ 3 1 .3 9 N e u t r o n s ......................... .............. $ 2 6 .8 9
. . .  .$ 2 6 .4 9 R a s t e r  B l a s t e r ...................... ...........$ 2 5 .3 9 P h o t a r  .............................. .............. $ 2 6 .8 9

B u g  A t t a c k  ......................... . . . . $ 2 6 . 8 9 C a s t l e s  o f  D a r k n e s s  . . . ...........$ 3 1 .3 9 S o f t  7 0 .............................. ..............$ 4 4 .9 9
T h e  G a m e  S h o w  ........... . . . . $ 3 5 . 0 9 T a x  P r e p a r e r ........................ . . .  .$ 1 3 4 .9 9 T im e  Z o n e ...................... ..............$ 8 7 .8 9
H o m e  A c c o u n t a n t ____ . . .  . $ 6 7 .3 9 G e n e ra l  M a n a g e r .............. ...........$ 8 9 .8 9 T h e  D i c t i o n a r y ........... ..............$ 8 7 .8 9
T o r a x  ....................................... . . . . $ 2 2 . 3 9 R o a c h  H o t e l ........................... ...........$ 3 1 .3 9 L I S A .................................... ..............$ 6 7 .8 9
V o l c a n o e s ............................ . . .  . $ 4 4 .4 9 S u i c i d e .............................. ..............$ 2 6 .2 9

Understand 
Yourse lf

Six great program s to test 
yourself. Packed with infor­
m ation. An outstanding 
buy. (A pp le ") on disk.

$24.99

Z -C a rd .................................$199.77
Kaga 12” Gr. M onitor ...$199.00 
PIE: W ord P ro cesso r........$99.77

(Specify version)

w
Com puter 
A lm anac

•  Biorhythms
•  Loan Am ortiza tion
•  W eather Predictor
•  Calorie  Counter
•  M uch m ore on disk 

fo r A p p le 1

$24.99
SuperScribe I I ..................... $99.77
Paymar L C A ......................... $29.69
VisiCalc .............................$149.00

We Also Carry PET®, Atari®, and TRS-80®

Call Toll-Free 8 0 0 -3 4 4 -5 1 0 6  (outside California)
H U N T IN G T O N  C O M PU T IN G
P ost O ffice  B ox 1297 
C orco ran , C a lifo rn ia  93212

3 !

| F o r e i g n  O r d e r s  2 0 9 - 9 9 2 - 4 4 8 1  
In C a lif o r n ia  8 0 0 - 6 9 2 - 4 1 4 6

W e  take  M asterCard, Am erican Express or VISA (Include card #  and 
A p p l e -  i s  a  r e g is t e r e d  t r a d e m a r k  o t  A p p le  C o m p u t e r ,  in c .  expira tion  date). C alifornia  residents add 6%  tax. Include $2.00 fo r postage. 
P e t  • i s  a  r e g is t e r e d  t r a d e m a r k  o t  C o m m o d o r e  Fore ign  and hardware extra. Foreign: rem it U .S. currency, use listed charge
T R S - 8 0  •  i s  a  r e g is t e r e d  t r a d e m a r k  o t  T a n d y  C o r p .  cards, o r m ake d irec t w ire transfers th rough Security Pacific Bank, C or­

coran, fo r  a $6.00 charge. All overseas orders shipped by air. Send fo r  free 
ca ta log . Prices subject to  change w ithout notice.

A t a n  •  i s  a  r e g is t e r e d  t r a d e m a r k  o l  A t a r i .  In c .

Outside Calif. 8 0 0 - 3 4 4 - 5 1 0 6
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