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Step Up to Programmable Motion
A to D Converters for Your Computer



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

The SoftC ard™  Solution. 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 you r 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.
Plug and go. The S o ftC a rd  system  
starts w ith  a Z-80 based c ircu it card. 
Just plug it into any slo t (except 0 ) of 
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.
CP/M  for your Apple. You get CP/M  
on disk w ith  the SoftCard package. It's 
a powerful and simple-to-use operating 
system . It su p p o rts  m ore  so ftw a re  
than any other m icrocom puter operat
ing system. And that's the key to  the 
versatility o f the SoftCard/Apple.

B A S IC  included . 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 AS IC  
available. It includes extensive disk I/O  
s ta tem ents , e rro r tra p p in g , in tege r 
variables, 16-digit precision, exten
sive EDIT com m ands and string func
tions, high and low-res Apple graphics, 
PRINT U SING . C H A IN  and C O M 
M O N , p lus  m a n y  a d d itio 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  BASIC  
Compiler.
More languages. W ith  SoftCard and 
CP/M, you can add M icrosoft's ANSI 
Standard COBOL, and FORTRAN, or

Basic C om p ile r and A ssem b ly  Lan
guage Development System. All, more 
pow erfu l tools fo r your Apple.
Seeing is believing. See the SoftCard 
in operation at your 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.
Com plete inform ation? It's at you r 
dealer's now. Or, w e 'll send it to  you 
and include a dealer list. W rite  us. Call 
us.

S o ftC a rd  is  a  trad e m ark  o f M ic ro so ft . A p p le  II an d  
A p p le  II P lu s  a re  re g is te re d  t ra d e m a rk s  o f A p p le  
C o m p u te r. Z - 8 0  is  a  re g is te re d  trad e m ark  o f Z ilo g , 
In c . C P / M  is  a re g is te re d  t r a d e m a r k  o f  D ig ita l 
R e s e a rc h . Inc

CONSUMER^ PRODUCTS
Microsoft Consumer Products. 400  108th Ave N.E.. 

Bellevue, WA 98004. (206) 454-1315



The A2-GE1 
Graphics Editor
for the 
Apple 11

Convenient 
graphics power

The A2-GE1 Graphics Editor is a collection of 
programs designed to put the power of A2-3D1 
and A2-3D2 graphics in your hands.

TheA2-GE1 includes Object Editor, Motion 
Programmer, Motion Playback, Slideshow Play
back. and a special A2-3D2 interface for BASIC 
programmers

With Object Editor you can create whatever 
objects you want in the colors of your choice. 
You can also type in whatever 3D text you want, 
and in different sizes. And saving an object is 
as easy as naming it.

Then give the object names to Motion Programmer 
and see how the beautifully laid out keyboard 
controls will let you switch objects on or off. 
animate them, or add upper or lower case 2D 
text mixed right in.

You can also record your entire presentation 
animation and all, for later use with Motion 
Playback, or just take "computer snapshots" 
of scenes with Slide Show Playback.

We've reached our goal of giving you the most 
sophisticated graphics utilities in the market
place ...

See them now at your dealer!

A2-GE1 G raph ics E d ito r
$34.95 on disk (48K and 
A2-3D2 required)tuMOGIC A2-3D 1 w ith  3D 2 Enhancem ent’
$84 90 on disk (48K required)Communications Corp 

713 Edgebrook Drive 
Champaign, IL 61820 
(217) 359-8482 
Telex: 206995

3D1 owners may update to 3D2 for $24 95. Contact SubLOGIC 
for details.

For direct order, include $3 for UPS or $5 for first class mail delivery. 
Illinois residents add 5% saies tax. Visa and MasterCard acceptedA p p le  is  th e  r e g is 'e re d  *ra d e m a rk  o f A p p le  C o m p u  te r Ip c



' Universatility,' 
It's as easy as 1.2.3.

'Universatility' can be found in three versions 
of Synertek Systems' SYM single board computer 
— the versatile, universal evaluation board.

Over 20,000 SYM-1 boards have been used for 
learning about and evaluating 6502 microprocessors 
for specific applications. OEM SYM boards are used in 
hundreds o f products.

N ow  Synertek Systems presents the new  SYM-1 /6 8  
fo r 6802 microprocessors, and the SYM-1 /6 9  for 6809 
microprocessors. These boards are designed to  reliably 
perform the same functions as the SYM-1 board for 
these popular microprocessors. Each SYM board is 
complete and ready-to-use w ith  its own version o f 
the 4K byte ROM SUPERMON monitor firmware.

Modification kits are also available to  quickly and 
easily convert existing SYM-1 boards to  SYM-1 /6 8  or 
SYM-1 /6 9  microcomputers.

Build on your microprocessor knowledge w ith  
the 'universatility' o f SYM microcomputer boards from 
Synertek Systems.

Every SYM-1, SYM-1 /6 8 , and SYM-1 /6 9  single 
board computer features:
• 28 double-function keypad w ith  audio response
• 4K byte ROM resident SUPERMON w ith  over 30 

standard monitor functions and expandable for 
individual requirements

• Up to 24K bytes o f available program memory
• Expansion to  4K bytes of on-board static RAM
• Expansion to  71 In p u t/O u tp u t lines
• Single +  5V pow er supply required
• Standard interfaces for audio cassette w ith  remote 

control, 185 bytes/second cassette format, TTY and 
RS-232-C, system expansion bus, four I / O  buffers, 
and oscilloscope single-line display

K PO . Box 552  Santa Clara. C A  95052  

Synertek Telephone: (408) 988-5689

System s TW X: 910-338-0135

Dealer inquiries invited.
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o  6522-Based Pot P os ition  D ig it iz e r............Kenny Winograd
'  O  Convert the position of a pot to a number your computer can use
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o n  S tep Up to  P rogram m ab le  M o tion  David s. Liscinsky
Interfacing of a stepper motor to a KIM-1 is outlined

e o  The 6809 and th e  S-50 Bus Dale Puckett
Who's doing w hat in the 6809 world is explained and the S-50 highlighted

70 H a n d ling  A na log  S ig n a ls  w ith  a M ic ro  RichardSoitero
'  ^  Two techniques are given to handle analog signals and A rthur Poutos

1 0 0  in te r fa c in g  T w o 12-B it A /D  C onverte rs  to  an A IM  G. Roger Heal
I U U  Gjve your computer extra p rec is ion ........................... and J. Derek Openshaw

1 0 f t  S o la r S ystem  S im u la tio n , Part 2 Dave Partyka
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PET BONUS__________________________________________________________

48 A W e lcom e to  PET Users ................................................Loren Wright

c r \  C om m odore  ROM G enea logy A lbert I. Reuss
Find out about your PET through this history of Commodore configurations

CA  V IC  L ig h t P en-m ansh ip  David Malmberg
Explanation of how a light pen works is presented with demonstration programs

o r j  The PET from  A to  D ........................................................John Sherburne
Two inexpensive devices can convert analog signals to digital form

c a  S u b s titu te  C h a ra c te rs ........................................................Loren Wright
Create your own character set fo r your PET

APPLE BONUS

00 T am ing  th e  W ild  R eset M ichaelm . Seiy
Easily make your old Apple reset key into a control-reset key

Q Q  A p p le  B yte  T a b le ...........................................................Kim  G. Woodward
O O  Help for decoding byte values in Apple's memory

CM  A pp le  B its , P art 2 .............................................................. Richard C. Vile
This part discusses an Integer BASIC program for constructing patterns

No. 41 -  October 1981 MICRO -  The 6502/6809 Journal 3



p H  GET FREE SOFTWARE FOR YOUR APPLE \MM
H O W ? J U S T  O R D E R  O N Y  O F  T H E  I T 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 I O 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 I R 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 I T 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  
I T E M ;  F O R  T H E  N E X T  $ 3 0 0 .0 0  T A K E  A  T H I R D  I T E M , E T C .  A L L  A T  N O  C O S T .

HARDWARE BY APPLE SOFTWARE FOR APPLE
A P P LE  II  PLU S, 48k 1199 A P PLE  FO RTR A N 159
D ISK  D R IV E-tC O N TR O LLER  133) 535 A P PLE  PI LO T 125
D IS K  D R IV E  only 455 DOS 3.3 50
Language System w. Pascal 397 DOS T O O L K IT 66
Silentype Printer & Interlace 360 A P PLE  PLOT 58
Integer or Applesoft Firmware Card 159 D. J . R EP O R TER 46
Graphics Tablet 645 D. J . NEWS 45
Parallel Printer Interface Card 149 P O RTFO LIO 46
Hi-Speed Serial Card 156 S H E L L  GAM ES 25
Centronics Parallel Intfce. 175 E LE M E N T A R Y  D EAR APPLE 25

HARDWARE BY OTHERS
H A Y ES  MICROMODEM II 300
H A Y ES  SM A R T MODEM 239
H A Y ES  S100 MODEM 339
V ID E X  V ID EO T ER M  80 W. G R A PH IC S 275
M ICRO SO FT Z80 SO FTC A R D  299
M ICRO SO FT 16K RAM CARD 159
CO RVU S 10MB H A RD  D IS K  4750
SSM A 10 S E R IA L /P A R A L L E L  A& T 189
M ICRO-SCI Disk & Controller 496
TYM A C  D O U B LE  DOS 1 2 /1 3  36

VIDEO MONITORS
Leedex-Video-100 12" B&W w/Cable 139
Leedex 12" Green w/Cable 165
Leedex 13" CO LO R  M ONITOR & Coble 399
SUP-R-TERM  R F  M ODULATOR 29

SOFTWARE BY OTHERS
A P PLE  FO R TR A N  by M ICRO SO FT 150
A P PLE  BA SIC  CO M PILER  by M ICRO SO FT 315 
A P PLE  CO BO L by M ICRO SO FT 598
V IS I C A L C  3 .3  166
V IS IP LO T  156
V IS IP LO T/V IS IT R EN D  1»9
V IS ID E X  189
CCA D A TA  MGT. 79
DB M A STER  by STO N EW ARE 189
D A TA C A PTU R E  4 .0  55
Z - T E R M  65
ON-LINE A P PLESO FT  CO M PILER  89

HARDWARE BY 
MOUNTAIN COMPUTER SOFTWARE BY PEACHTREE

Dock/Calendar Card 239 GEN . LED G ER 219
A/D & D/A Interface 319 A/R 219
Expansion Chassis 565 A/P 219
ROMplus Cord 135 P A Y R O L L 219
Mark Sense Card Reader 996 IN V EN TO R Y 219
CPS Multifunction Bd. 239 M A IL  L IST 219

WORD PROCESSING 
SOFTWARE FOR APPLE

PEN -U LT IM ATE 235
WORD S T A R  245
EZ W R IT E R  Prol. Sys. 195
EZ W R IT E R  89
M USE SU P ER  T E X T  II  139
A PPLE-W R ITER  69
PROGRAM M A A P PLE  P IE Z O  110
M AGIC WAND 345
WORDPOWER 50

EPSON PRINTERS
MX - 70 w/Graftrax 416
MX - 80 515
M X -8 0  F T  615
MX - 80 w, G R A F T R A X  575
MX - 80  F T  w. G R A F T R A X  675
M X - 100 F T  w . G R A F T R A X  775
A P P LE  PAR . IN TF C E  (for all Epson) 76
M X -70/80 FR IC T IO N  F E E D  Adaptor 75

OTHER PRINTERS
IDS 446 w . G R A PH IC S + 2 K  Buff. 750
ID S 460 w . G R A PH IC S 899
ID S 460 826
IDS 560 1086
IDS 560 w. G R A PH IC S 1150
C EN TRO N ICS 737 699
CEN TRO N ICS 739 798
CCS Centronica Par. Intfce & Cable 135
N EC  SP IN W RITER  5510 RO 2795
C. ITO H  25 CPS D A ISYW H EE L  1750
C. ITO H  45 CPS D A IS Y W H E E L  2025
W A TAN ABE MI-PLOT P LO T T ER  1150
D IA BLO  630 D A IS Y  w . P. Wheel & Rib. 2350

BONUS SOFTWARE SECTION!
L e t  u a  a c q u a in t  y o u  w i t h  M E S S A G E - M A K I N G  S O F T W A R E .  J u . t  p la c e  t h e  d l . k  In  th e  A P P L E ,  e n t e r  rtve  t e x t ,  a n d  c o l o r f u l ,  d y n a m i c  m e i ^ s  e p p e e r  
o n  t h e  s c r e e n s  o l  T V  s e t s  c o n n e c t e d  t o  t h e  c o m p u t e r .  U e a  t h e  s o f t w a r e  t o  b r o a d c a s t  m e sse g e s  o n  T V  i c r e e n i  In  s c h o o ls .  h o s p l le l i .  f a c t o r i a l ,  s to r e  
w in d o w ,  e x h ib i t  b o o t h s .  e t c .  T h e  f o l lo w in g  p r o g r a m  la o u r  la t e s t  r e le a se :

S U P E R  M E S S A G E :  C r e a t e ,  m e ssa g e s  i n  f u l l-p e g e  " c h u n k s '* .  E a c h  m e n a g e  a l l o w s  s t a t e m e n t s  o f  m ix e d  t y p e * t y l e £ t y p e s l z e s  a n d  c o lo r s .  I£  ™ > x e d
u p p e r  a n d  lo w e r  c a s e .  S t y l e s  r a n g e  f r o m  r e g u la r  A P P L E  c h a r a c t e r s ,  u p  t o  d o u b le - s iz e .  d o u b le - w id t h  c h a r a c t e r s  w i t h  a  h e a v y ,  b o ld I f o n t  S i x  c o M n m i y  
b e  u s e d  f o r  e e c h  d if f e r e n t  t y p e s t y le .  V e r t ic e l  a n d  h o r iz o n t a l  c e n t e r in g  a r e  a v a i la b le ,  e n d  w o r d - w r a p  fc a u t o m a t ic .  U s e r s  c a n  ro
m a k e  m u lt i- p a g e  m e s s e g e v  P a g e s  c a n  b e  e d v a n c e d  m a n u a l ly  o r  a u t o m a t ic a l ly .  M u ltk -p a g e  m e se a g e s  c e n  b e  s to r e d  to  d is c  o r  r e c a l le d  I n s t a n t ly .  

R E Q U I R E S  4 8 K  &  R O M  A P P L E S O F T .......................................................................................................................................................................................................................................... * 6 d

A P P L E  P L O T S  Y O U R  D A T A  &  K E E P S  Y O U R  R E C O R D S  T O O I  A P P L E  D A T A  G R A P H  2 . 1 :  P l o t ,  u p  to  3  s u p e r im p o s e d  c u r v e ,  o n  t h e  S c r e e n
b o t h  X  &  Y  a x e .  d lm e n . l o n e d .  E a c h  c u r v e  c o n s i s t s  o f  u p  t o  1 2 0  p ie c e ,  o f  d o t e . G r a p h ,  c a n  b e  . t o r e d  to  d l t c  e n d  r e c a l le d  I m m e d le t e ly  f o r  u p d e t ln g .  
U p  t o  l O O g r e p h s  c a n  b e  . t o r e d  o n  t h e  s e m e  d is c .  G r e e t  f o r  S t o c k - m e r k e t  C h e r t ln g .  B u s in e s s  M o n e g e m e n t ,  e n d  C le s o r o o m  In .t r u c t l o n l  
R E Q U I R E S  4 8 K  8 .  R O M  A P P L E S O F T ..........................................................................................................................................................................................................................................$ 3 6

A P P L E  R E C O R D  M A N A G E R :  A l l o w ,  c o m p le t e  f i l e ,  to  b e  b r o u g h t  i n t o  m e m o r y  s o  t h e t  r e c o r d  e e a r c h e .  a n d  m a n ip u l a t i o n ,  a r e  i n . a n t e n e o u l
R e c o r d ,  w i t h in  a n y  f i l e  c a n  c o n t a in  u p  t o  2 0  f ie ld . ,  w i t h  u n d e f i n e d  h e e d in g . .  I n f o r m e t lo n  c e n  b e  s t r in g  o r  n u m e r i c .  U s e . c a n  b r o w w t t r u ' N » s  
u . i n g  p a g e - fo r w a r d ,  p a g e - b a c k w a r d  o r  r e n d o m - .e e r c h  c o m m a n d *  R e c o r d ,  c e n  e e a lly  b e  t e e r c h e d ,  e lte r e d  o r  s o r t e d  e t  w i l l .  F i t e s  c o n  b e o n  th e  
s a m e  d r iv e  a i  t h e  m a s t e r  p r o g r a m ,  o r  o n  a n o t h e r ,  i f  a s e c o n d  d r iv e  I .  a v a i la b le .  R e c o r d ,  o f  f i l e ,  c e n  b e  p r in t e d ,  if d e i l r e d .  A d d l t lo n e l  m o d u l e ,  c o m in g  
a r e  a  S T A T I S T I C S  I N T E R F A C E ,  C H E C K B O O K ,  M A I L I N G  L I S T  &  D A T A - E N T R Y .
R E Q U I R E S  4 8 K  &  R O M  A P P L E S O F T ..........................................................................................................................................................................................................................................* 4 0

A P P L E  L I T E R A T U R E  D A T A B A S E :  e l l o w .  r e p ld  r e t r ie v e !  ( v ie  k e y w o r d . )  o f  r e f e r e n c e ,  f r o m  t o t e l  A P P L E  l it e r a t u r e  1 9 8 0  o n  5 . 2 5 "  d is k .  E e c h  
e n t r y  in  t h e  d a t a  b a s e  c o n . I . t s  o f  t h e  e r t l c le ,  e u t h o r - n e m e . p e r lo d lc e l- n B m e . d a t e  o f  Is s u e , &  p e g e  n o t  T h e  d e t a b a s e  I .  in t e n d e d  t o  K i p p o r t  la rg e  m eg e-  
z ln e  f i l e ,  w h i c h  w o u ld  r e n u i r e  le n g t h y  m e n u a l  M a r c h in g  t o  r e c o v e r  in f o r m e t lo n .  A n n u e l  u p d e t e s  w i l l  b e  o v o lle b le .
R E Q U I R E S  4 8 K .  R O M  A P P L E S O F T ..................................... * 6 0
W O R D P O W E R :  I s  a  s im p le ,  p o w e r f u l ,  l o w  c o s t ,  l in e - o r ie n t e d  w o r d - p r o c e s s o r  p r o g r a m . I t  o f f e r s  a  f a s t  m a c h in e  le n g u e g e  F I N D  &  R E P L A C E .  T e x t  c e n  
b e  l is t e d  t o  s c r e e n  o r  p r in t e r ,  w i t h  o r  w i t h o u t  l ln e - n u m b e r s .  L o w o r - c . i e  e d s p t o r .  e re  s u p p o r t e d .  Y o u  c a n  m e rg e  f i l e s ,  m o v e  g r o u p s  o f  l in e s ,  o n d o o s l lv  
a d d .  c h a n g e , o r  d e le t e  l in e s .  W O R D P O W E R  c a n  b e  u s e d  t o  c r e e t e  e r .d  m e ln t e in  E X E C  f i l e s .  I t  c o n  s l s o  b e  u s e d  a .  a  r e p ld ,  u n s t r u c t u r e d ,  In f o r m e t lo n -  
s to ra g e  a n d  r e t r ie v a l  s y s t e m  v ia  I t s  r a p id  s e a rc h  c a p a b il i t ie s .
R E Q U I R E S :  4 8 K ,  R O M  A P P L E S O F T .....................................$ 5 0  ^
L A B E L M A K E R :  a l lo w s  u s e r s  t o  q u i c k ly  c r e a t e  a d d r e s s  la b e ls . A  g iv e n  la b e l m e y  b e  g e n e ra t e d  In  a n y  q u a n t it y  f r o m  11 to  3 2 7 6 7  S p a c e  III e n o w e d  OO 
l a b e l ,  f o r  e  p o rs o n o l a n d  c o m p a n y  n a m e , o u t  t h e  s p e c e  I s  o u t o m s t lc o l ly  c lo s e d  u p  If  o n l y  e  p e r s o n s !  n e m e  I .  e n t e r e d . S p a c e  , s e l w  a  lo w e d  f o r  fo re ig n  
c o u n t r ie s .  T h e  p r o g r a m  c a n  e l> o  g e n e r e t e  la b e ls  t o r  p r ic e - t a g . ,  p a r t  n u m b e r ,  o n d  m e ll-m e sse g o s  . u c h  o s  R U S H  F R A G I L E  e t c .  A  Belt 
in c re m e n t in g  f e e t u ie  e l lo w s  t h e e t r e - t lc k e t .  to  b e  p r o d u c e d ,  w i t h  a  d o t e , o n d  n u m b e r s  r u n n in g  f r o m  sO O O  t o  ' 9 9 9 .  A n  e d it o r  IS  p ro v id e d  f o r  e d it in g  
la b e ls  p r io r  t o  p r in t in g . A l l  la b e ls  m a y  b e  sa v e d  t o  d is k  f o r  In s t a n t  r e c a ll .
R E Q U I R E S  4 8 K  &  R O M  A P P L E S O F T .........................................$ 3 5

TO ORDER: Use phone or mail. We accept VISA. MASTERCARD, COD’s, personal
checks & money orders. Add 4 % for credit card. Customer pays handling on COD orders. 
Foreign orders must be in American Dollars & include 10% for handling. Connecticut 
residents add 7.5%  sales tax.

CONNECTICUT INFORMATION SYSTEM S CO. 
218 Huntington Road, Bridgeport, CT 06608 (203) 579-0472
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About the Cover

Our cover picture this month, taken at 
Kennedy Space Center, highlights the in
tensified space activity taking place this 
year, in April, the Space Shuttle Colum
bia successfully completed its historic 
first mission In August, Voyager II com
pleted its close encounter with Saturn 
And this month, Columbia is getting its 
second run, marking the first re-use of a 
spacecraft.

The manufacturer of a popular data 
base manager for the PET has announced 
that its product, along with the PET, is 
being used by NASA to keep various logs 
for its ground-based vehicles. An Apple 
computer is scheduled to monitor exper
iments in an upcoming mission of the 
Shuttle-based Space Lab. As our know
ledge of our cosmos and our world in
creases, we're sure that the role of the 
microprocessor will continue to in
crease, too
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/AlCftO
Editorial_____
T he analysis of the reader questionnaire 
has given the MICRO staff a  good idea of 
the microcomputer system s our readers 
use. As mentioned last m onth, we were 
surprised at the large number of readers 
who have access to more than one 6502- 
or 6809-based system . One reason that 
this is an important statistic is that it 
underscores M ICRO'S role as a  general 
6502/6809 resource journal. W hile 
M ICRO has presented, and w ill con
tinue to present, quality system -specific 
articles and software, our main charge is 
to exam ine the sim ilarities between the 
various system s we cover. These sim i
larities manifest themselves at almost 
all levels, from the processor up to the 
high-level languages supported. For ex
ample, Applesoft, OSI, PET, and TRS-80 
Color BASIC are all members o f the 
popular M icrosoft family of BASICs. 
And several other languages, including 
Pascal and FORTH, are generally com 
patible from system  to system . Thus, 
m ost of the high level applications we 
receive, all of the discussions on pro
gramming technique, and m ost tutorials 
on programming languages, tend to be of 
as m uch universal interest as our ar
ticles on the 6502 and 6809 processors. 
Even som e system -specific articles we 
publish can be generalized due to these 
com patibilities between systems.

Articles useful to more than one 
system  are more valuable. Even though 
the bulk of articles received are written 
w ith one system  in mind, that does not 
m ean their usefulness stops w ith that 
one system . M ost ideas, w ith the excep
tion of some fancy I/O or screen- 
oriented tricks, can be transported from 
one system  to the next. T o  implement 
this generalization you need access to 
several system s and knowledge of their 
basic characteristics.

Right now M ICRO'S lab has the 
hardware to generalize. We have an 
Apple, several PETs, an Atari, a TRS-80 
Color, KIM, SYM , AIM, and an OSI, and 
soon they w ill all be com m unicating 
through a Flexi-Plus I/O board. Even
tually, w e'll be able to easily transfer 
files between system s. However, what 
the M ICRO staff lacks is the tim e to 
generalize all but a few of the articles we 
receive. So we put it to the readers, 
especially those w ith two or more 
system s.... Are any of you interested in 
forming a "generalizing pool” which

would take useful, system -specific ar
ticles, and make the m inor modifica
tions that may be necessary for imple
m entation on other systems?

In keeping w ith our policy of high
lighting the sim ilarities between the 
system s we cover, and recognizing the 
benefits to the readers of tighter 
organization, M ICRO w ill be separating 
its editorial content into several, ro
tating categories starting in November. 
In the past w e've been tempted to 
separate the articles by system , mainly 
because of the sim plicity  of that 
organization. However, such a categori
zation totally overlooks the Apple 
graphics program which may be useful 
to the Atari user, or the OSI BASIC pro
gram which w ill help the PET owner. 
Thus, starting next m onth, we w ill be 
placing articles in to  logical, subject- 
oriented groups w hich w ill be rotated 
from m onth to m onth in  coordination 
w ith our feature sections. W e think 
you’ll find that the new organization 
w ill m ake M ICRO  more attractive and 
more readable than it has been in the 
past.

Each m onth, M ICRO  receives arti
cles in a variety of lengths. T h is  brings 
up several points on the presentation of 
articles in M ICRO. O ftentim es, we will 
receive a short article describing some 
useful concept w hich does not really re
quire a long write-up. And I’m  sure for 
every one of these short articles we 
receive, there exist piles of user notes 
w hich are never published. W e at 
M ICRO  want everyone to know that 
short a rtic les  and notes are not 
discouraged; in fact, they may provide 
inform ation unavailable in any other 
fo rm . C o n se q u e n tly , s ta r tin g  in 
Decem ber, we will be including a short 
subject section in M ICRO. M aterial ap
propriate for this section may include 
short utilities, program modifications, 
or any good idea that is not well-suited 
to article form at. T he material appear
ing in this section w ill not receive pay
m ent, but authors w ill receive full 
acknowledgement.

M ICRO feels that this section will 
fill an important gap. It w ill provide an 
opportunity for the com puter enthusiast 
who does not particularly like to write 
to transm it ideas to the M ICRO reader
ship. It w ill perm it short subject m atter 
to appear quickly, without having to 
wait in our backlog of articles. Finally, it 
w ill act as a  forum for our readers. So if 
you have any interesting m aterial which 
is not suited for an article but important 
nonetheless, please send it in for this 
new section.
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Letterbox

Copyright Controversy

D ear Editor:

Today I actually lectured an inno
cent salesm an at a local com puter store 
on the evils of copy protected software. 
"L e ctu red '' m ight be a b it m ild — 1 
yelled at him . But, so that we m ay all 
understand better how such things hap
pen, let m e relate a bit of history.

I 'm  an old hand at personal com 
puting, having b u ilt and owned one of 
the first A ltair 8 8 0 0 's . Since then, I’ve 
b u ilt, owned and used a Sol 20. I built 
m y com puters to save m oney, not 
because I get any special enjoym ent out 
o f soldering and debugging hardware. I 
am the sam e way about m ost software. 
U nless I w rote it, 1 want to use it as 
sim ply and easily as possible. I really 
don't want to help the author debug it 
and I want it  to work when 1 need it, 
w hich, for the business software I buy, 
is all of the tim e.

Now, I know that there are folks out 
there who claim  that anything can be 
copied. In fact, a youth at a local com 
puter store m entioned such to m e. But 
the fact is, I'm  not interested in playing 
cryptographer. Sure, I 'm  am used by the 
people who get their jo llies out of 
breaking a copy protected piece of soft
ware. But, I 'm  a business man who 
bought m y com puter to help m e in 
serious business ventures. I don't have 
tim e to attem pt to break copy protec
tion codes or to hunt up those people.

So, I feel that when I lay down a lot 
of cash for a piece of software, I have a 
right to som e security in the form of 
copiability  (for backups) or at least two 
backup copies with each software 
package I purchase. T h o se backups 
should be delivered w ith the software 
when purchased, not held for ransom 
until the registration card is sent in.

M y new m otto  is " I f  I t 's  Copy Pro
tected and No Backups C om e W ith It, 
D on’ t Buy I t . "  T h e  software producers

m ust realize that they are not selling 
ROMs which are unlikely to be damaged. 
Instead, they are selling very fragile 
m agnetic media. W ith a litt le  b it o f ex
perience, no sensible business person is 
going to put up w ith this copy protec
tion racket for long. U nless the soft
ware houses do som ething and do it 
soon on their own, they can be sure 
that governm ent w ill be there m om en
tarily to regulate their activities. The 
honest purchaser of software deserves a 
litt le  consideration. Generally, he signs 
away h is life  when he fills  out one of 
those little  registration cards. T he soft
ware producers have a responsibility to 
let us know w hat's in those tantalizing 
but uninform ative packages.

Barry Gerber 
D ecision Points, Inc.

5339  Ventura Canyon Ave. 
Van N uys, CA 91401

D ear Editor:

In the June issue of M ICRO , on page 
6 in the Letterbox section, the reader 
states: " I  freely admit there are many 
copyrighted programs in my library 
w hich I obtained through software 
swaps and from friends.... If I were 
using any of these for com m ercial gain 
or were reselling them  through  an y  
m ean s , I should be locked u p ."  (Italics 
added.)

But the w riter was reselling them ! 
T o  sell is " t o  give up (property) to 
another for money or other valuable 
consideration for a p rice" (W ebster's 
7th C o lleg ia te  D iction ary ). T he selling 
price was other programs.

However, on m y first softw are pur
chase (a $100 program from one of the 
"n a m e "  softw are houses) I learned 
three valuable lessons:

1. Never buy a program that you can
not copy.

2 . Never buy a program that you ca n 
not modify.

3 . Never buy a program until you have 
tried it out.

Lowell Ray Anderson 
Box 67 

Cody, WY 82414

Apple Bulletin Board

Dear Editor:

I would like  to inform  your readers 
of a free bulletin  board for Apple users 
in Jacksonville, Florida. T he "S E B  
B ulletin  Board" is m aintained from 6 
p.m . - 8 a .m ., seven days a w eek. T he 
access num ber is 904-743-7050 . The 
system  is an Apple w ith 48K , one D isk  
Drive and a D C Hayes M icrom odem .

Sam  Bateh 
SEB Com puter 

1705 U niversity  Blvd. North 
Jacksonville, FL 32211

I f  you have a tip to share with 
o u t  readers, a question for our 
editors or just an opinion  
you'd lik e  to express, write to 
Letterbox.

We receive m any letters 
and cannot answer each in
dividually, but we try to 
publish som e each month. 
When you write, p lease cover  
only one topic per letter and 
try to be brief. Also, address 
the letter to “Letterbox” on 
the envelope, and chances 
are, you ’ll be reading your 
own letter in MICRO.

JMCRO

6 MICRO -  The 6502/6809 Journal No 41 -  October 1981



M l l l l l
p i n  I

In tro d u cin g  th e  lin e  . . .
Now! Drive Systems for AIM, KIM and SYM Computers 
> -  from PERCOM.

At last. Low -cost, quality m ini-disk drive system s for your AIM -65, KIM or 
SYM  from  the leader: PERCOM.

A ssem bled and tested  system s start at only , including the drive
con tro ller circu it card, disk-operating system , in terconnecting cab le , drive 
and com prehensive users m anual.

• The rig h t s to ra g e  c a p a c ity  -  Available in 1-, 2- and 3  drive 
systems, with either 40- or 80-track drives.

• Flippy s to ra g e  -  Flippy drives (optional) let you flip a diskette 
and store data and programs on the second recording surface.

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

• Proven C o n tro lle r  -  The drive controller design is the same as 
the design used in the Percom 680X  LFD mini disk system. This 
system — introduced in 1977 -  has given reliable service in thou 
sands of applications. Two versions are available: the MFD-C65 
for the AIM-65 expansion bus, and the MFD-C50 for the Sys 
tem-50 (SS-50) bus.

Includes an explicit data separator circuit that’s reliable 
even at the highest bit densities.
Provides for on-card firmware.
Includes a motor inactivity time-out circuit.
Capable of handling up to four drives.
Capable of reading both hard and soft-sectored diskettes.

• D O S  in clu d ed  -  The MFD disk-operating system works with 
the AIM monitor, editor, assembler, Basic and PL/65 programs; 
interface is direct, through user I/O and F I , F2 keys.

• R eliab ility  a s s u ra n c e  -  Drives are bumed-in 48  hours, under 
operating conditions, to flag and remove any units with latent de
fects.

• Full d o c u m e n ta tio n  — Comprehensive hardware and software 
manuals are included with each system. These manuals cover de
tails from design to operation and applications.

A vailab le s o o n ! The M -6 5 /5 0  In te rfa ce  A d ap ter. Only 
$ 4 9 .9 5 .  E xp an d  you r A IM -65, KIM or SYM  w ith  p ro v e n  S y s 
te m -5 0  (S S -5 0 )  m o d u les .
S y s te m  R e q u ire m e n ts : AIM-65. KIM or SYM computer with ex
pansion bus and four Kbytes RAM (min).

PERCOM DATA COMPANY. INC.
211 N . K IR B Y  G A R LA N D . T E X A S  7 5 0 4 9  

|  1214 )272-3421

Toll-Free Order Number: 1 - 8 0 0 - 5 2 7 - 1 5 9 2
P R IC ES A N D  S P E C IF IC A T IO N S  S U B J E C T  T O  C H A N G E  W IT H O U T  N O T IC E  

e  1981 PERCO M  D A T A  C O M P A N Y . Inc.
PERCOM. M F D -C 5 0 . M F D -C 6 5  a n d  M -6 5 '4 0  a re  tra d e m a rk s  o f  P e rco m  D a ta  C o m p a n y . Inc 
AIM-65 is a tradem ark o f  R o c k w e ll In te rn a tio n a l. Inc 
K IM  is a tradem ark o f  M O S  T e c h n o lo g y  C o rp o ra tio n  
SYM  is a tradem ark o f  S y n e rte k . Inc.

Dept. 65-M

Yes . . .  I’d like to know more about Percom MFD drive systems. 
Rush me free literature.
Send to
PERCOM DATA COMPANY, Inc.
211 N. Kirby St.. Garland TX 75042

a d d r e s s

c ity

p h o n e  n u m b e r

M A IL  T O D A Y !



Y es, th a t ’s right - for as l it t le  as 
$298 .00  you can add 32K  o f dynam ic 
R A M , and a disk in terface , to  your 
T R S -8 0  Color Com puter! I f  you ju s t 
w an t th e  e x tr a  m em ory  i t ’s on ly  
$199.00, and you can add the disk 
in terface later for $99.00.

Ju s t  plug the C o lo r  C o m p u te r  I n 
t e r fa c e  (C C I) ,  from  E x a tro n , in to  
your e x p a n sio n  s o c k e t  and  “ H ey 
P resto !” - an ex tra  32K  of m em ory. No 
m o d ifica tio n s are  need ed  to  your 
com puter, so you don’t  void your R a 
dio Shack w arranty, and E xatron  give 
both a 30 day m oney-back guarantee 
and full 1 year repair w arranty on 
their interface.

T h e  C C I  a ls o  c o n t a in s  a 2 K  
m a c h in e -la n g u a g e  m o n ito r , w ith  
which you can exam ine (and change) 
memory, set b reak-poin ts, se t m em o
ry to  a co n sta n t and b lock -m ov e 
m em ory.

So  what about the C C I D isk  C a rd ? 
W ell as we said i t ’s only an extra 
$ 9 9 .0 0 , b u t y ou ’ll p ro b a b ly  w ant 
E x a tr o n ’s C C D O S  w h ich  is on ly  
$29.95 -  unless you w ant to  w rite your 
own operating system . T h e  C C I D isk

C ard  uses normal T R S -8 0  M odel I 
type disk drives, and C C D O S  will 
even load M odel IT R S D O S  disks into 
your color com puter -  so you can 
ad apt existing T R S -8 0  B A S IC  pro
grams.

As a fu rther plus, w ith the optional 
ROM  B a c k u p  adaptor, you can dump 
game cartridges to cassette  or disk. 
Once the RO M  cartridge is on cas
sette , or disk, you can reload, exam ine 
and modify the softw are. T h e  R O M  
B a c k u p  adaptor is only $19.95.

For m ore inform ation, or to place an 
order, phone E xatron  on their H ot 
Line 800-538  8559  (inside C alifornia 
408-737 7111), or clip the coupon.

e x c e lle n c e  in  e le c tro n ic s

exatron

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

Exatron,
181 Commercial Street,
Sunnyvale, CA 94086

□  Please send a 32K Color Computer 
Interface for $199.00

□  Please send a CCI Disk Card for $99.00

□  Please include CCDOS and manual 
for $29.95

□  Also include a ROM Backup adaptor 
for $19-95

Please add $5.00 for shipping to all orders, 
and 6 percent sales tax in California.

Name.................................................................
Address..............................................................
C ity ....................................................................
S ta te ........Z ip...................................................
Charge my:
□  MasterCard Interbank Code................

□  Visa Expiration D ate .......................

Card....................................................................
□  Check enclosed fo r ....................................
□  Ship COD ($2.00 extra)

Signature..........................................................

•32K RA M  plus D isk  In te rfa c e  T K S - s ii is  a  trad em ark  of Tand y



The Radio Shack  
Color Computer:
A 6809-Based System.

The Radio Shack TRS-80 Color 
Computer Is one o f the most 
popular and versatile 6809-based 
systems to  date. This article  
outlines th is  system and 
highlights a few o f Its more 
Interesting features.

John Steiner 
508 Fourth Avenue NW 
Riverside, ND 58078

When I left the Radio Shack store with 
my new TR S-80 Color Computer, I 
wasn't aware that I was carrying one of 
th e  m o s t  a d v a n c e d  8 - b i t  
microprocessors available. A personal 
computer has been on m y want list for a 
long tim e, but until the Color Com puter 
came along, I didn't feel I could afford 
one. 1 wanted a full-feature BASIC 
system, rather than a PC board, and the 
C o lo r  C o m p u te r  m e t th o s e  
requirements. Radio Shack is m arketing 
this m achine as a home and personal 
computer, rather than a business or 
industrial system . However, the 6809 
and its m ultiprocessing capacity should 
make an excellent smart terminal, with 
the right software.

After having som e exposure to the 
6800 and programming in  assembly 
language, 1 was pleased to find that the 
6809 is upwardly com patible. However, 
this is at the m nem onic level only, and 
the 6809  requires opcodes that are 
different from  the 6800. For an excellent 
reference to the 6809 , read 6809  
M icrocom p u ter  P rogram m ing an d  In ter
facing  by Andrew C . Staugaard, Jr., 
Howard W. Sam s &  C o., Inc., 1981.

Hardware

The Color Com puter system  uses 
the E version of the 6809. T he 6809E 
does not have an on-chip clock. Addres
sing and RAM refresh is handled by an

LSI dynam ic RAM controller chip. The 
M otorola 6847 video display generator 
IC is used as screen display through 
latch buffers. T h is display is fed to an 
internal video modulator, which also 
receives sound from one of four sound 
sources. (More on this later. |

There are two 6821 M otorola PIA's 
whose functions are: cassette interface 
(1500 baud), RS-232 interface (600 baud 
programmable to other rates), joystick 
interface, and keyboard interface. The 
keyboard uses calculator-style keys, and 
there is a 40-pin cartridge connector 
(that Radio Shack calls a ROMport) 
in c lu d e d . T h is  R O M p o rt m ak es 
available to external devices every major 
input and output line on the 6809. M ax
im um  RAM capacity is 32K , though the 
basic m achine com es w ith only a 4K by
8 chip set installed. Extended Color 
BASIC requires the 16K by 8 chip set. 
T he Extended Color BASIC m achine is a 
com pletely integrated system  that is

designed for the com puter beginner 
(read average consum er) and the 
m anuals and ROM-based software help 
the novice to becom e a hard-core 
"h a ck e r ."

Firm w are

There is a standard 8K ROM -resident 
BASIC that could be (comparatively) 
called more advanced than Radio Shack 
Level I BASIC, but less advanced than 
Level n . T h e  optional Extended Color 
BASIC requires an additional 8K ROM 
chip, and is roughly comparable to Level
II BASIC. T h is adaptation, w ritten by 
M icrosoft, is graphics- and sound- 
oriented, though it has several string 
handling and programming statem ents 
and functions.

T h is standard floating point BASIC 
com es w ith trig functions and square 
root. Programming aids include a full- 
feature line edit, and a renum ber state
m ent that com pletely renum bers your 
BASIC program starting w ith  any 
num ber specified, and increm enting by 
any number. T h is powerful command 
also renum bers GO SU Bs and G O TO s, 
and identifies any undefined lines. A 
U SR function allows m achine language 
software to be executed from BASIC.

Another feature is a  software- 
resettable tim er. String and data hand
ling capabilities include cassette files, 
and the T R S-80 graphics characters, 
w hich can be set to any one of the eight 
available colors. These characters are 
manipulated and stored like text, but 
there is no provision for single key entry 
of the characters. You m ust place them  
into your program as CH R$ statem ents.

M icrosoft's Extended C olor BASIC 
brings high-resolution graphics capabil
ity to the programmer. There are five 
modes that the color com puter displays. 
Listed in table 1, are the five graphics 
modes. Any tim e text is output to the 
screen by the computer, or whenever

Table 1

PMODE f
0
1
2
3
4

GRID SIZE
128 by 96 
128 by 96 
128 by 192 
128 by 192 
256 by 192

COLOR MODE
two color 
four color 
two color 
four color 
two color

Table 2: List of Graphics and Audio Commands
AUDIO PCOPY
CIRCLE PLAY
COLOR PMODE
DRAW PPOINT
GET PRESET
LINE PSET
PAINT PUT
PCLEAR SCREEN
I’CLS SOUND
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the programmer uses a print or in
p u t s t a t e m e n t ,  th e  c o m p u te r  
autom atically enters the text mode. 
T h is represents one of the few short
com ings of the C olor Com puter : text 
and high resolution graphics are not 
available on the sam e screen.

T o  w rite text on the graphics screens 
you m ust "d raw " the words on the 
screen. T h e  highest resolution available 
is 256  by 192, requires a m inim um  of 4  
1.5K  "pages” of memory, and is a two- 
color mode. T he only colors available in 
this mode are black and green or black 
and buff. There are two medium and 
two low-resolution modes.

In PM O DE 3 there are tw o four color 
modes available. Depending upon the 
screen set chosen, you can select from 
green, yellow, blue and red; or buff, 
cyan, magenta, and orange. T h is mode 
sets two points at a tim e, rather than 
one as in the high-resolution mode. The 
m edium  and low-resolution modes have 
both a four- and tw o-color mode, and 
the Lo-Res mode sets four adjacent dots 
to the sam e color. All points are plotted 
on a 256  by 192 grid so you have the 
option of choosing the mode w hich of
fers the best compromise between 
resolu tion  and color requirem ents 
w ithout having to change line, draw, or 
circle plots.

T he video display generator requires 
1.5K  blocks or pages of RAM to store in 
graphics data, and the higher the resolu
t io n , th e  g re a te r  th e  m e m o ry  
requirem ents. T he programmer can 
reserve up to eight pages for graphics 
use, and can sw itch from one page to 
another by software command. This 
allows a lim ited form of anim ation, but 
there is a  m ore versatile anim ation 
technique which will be explained later.

If the program that you are working 
on requires little  or no graphics, you can 
reserve only one page for graphics and 
use the extra memory for your text pro
gram. M em ory available for text at 
power up is 8 .487K . By inputting a 
PCLEAR 1 command, you reserve one 
page for graphics and then 13.095K of 
m em ory for text programming. The 
remainder of the 16K is used by the 
com puter for processing, as well as 200 
bytes w hich are autom atically cleared 
for handling strings.

W hile the computer accepts a SET 
com m and SET(X ,Y ,C ), where XY are 
the coordinates, and C  is the color 
number, there is a m uch faster way to 
draw objects on the graphics screen. The 
LINE(X,Y)— (X,Y),PSET w ill draw a line 
of an earlier specified color from the left

XY coordinates to the right XY co
ordinates. If the specified line is 
diagonal, and the PSET is followed by a 
,B  then the line is drawn as a rectangle 
w ith the leftm ost XY as the upper left 
corner o f the rectangle, and the 
rightm ost XY as the opposite comer. 
O ne m ore option: an F after the B, fills 
th is  b ox  w ith  th e  p re-sp ecified  
foreground color. T he left X Y  coor
dinates are optional also, and if left out, 
the com puter starts drawing from the 
last specified XY point, or the center of 
the screen if none other had been 
previously specified.

Another useful graphics command is 
CIRCLE. T he syntax for CIRCLE is 
C IR C L E | X ,Y ),R ,C ,H W ,ST A R T ,E N D . 
XY is the center of the circle, and R 
specifies its radius. All the rest are op
tional. C  specifies its color, and HW 
specifies the height/width ratio of the 
circle thus making it into an elipse. 
START and END specify beginning and 
ending points for drawing an incomplete 
circle, as in making an arc.

PAINT (X,Y|,C,B w ill paint the 
graphics screen w ith color C, starting at 
XY and ending at the border of color B.

Probably the m ost versatile graphics 
com m and is DRAW. It specifies a string 
of characters that allow the programmer 
to m anipulate graphics with string func
tions, which may be constants or 
variables. For example, A$ =  “ BM 128, 
9 6 ;U 2 5 R 2 5 D 2 5 L 2 5 ” : D RA W  AS 
executes a square which starts at 
128,96, goes up 25 points, right 25 
points, down 25 points, and left 25 
points. T he " B M "  m eans blank move, 
and this moves the com puter's last co
ordinate position to the new one 
without displaying the line on the 
screen. T he start point can be made 
relative by stating "B M  + 2 5 ,+ 2 5 "  
w hich starts drawing 25 units over and 
25 units down from the last specified 
point. T h is feature is handy for creating 
graphics text strings to DRAW on the 
display. There are angle and scale op
tions, a color specifier, a no update, and 
blank line option as well.

Tw o other useful graphics com 
mands are G E T and PU T. These 
graphics options set up a double dimen
sioned array that stores the particular 
colors of the specified screen location. 
For example, G E T the rocket at the 
lower left com er of the screen, and PU T 
it at a higher location, then PU T it at a 
higher location, etc. There are options 
that allow you to AND or OR the array 
with the new location display. This 
technique is the fastest form of anima
tion available to the Color Computer.

T he audio capabilities are quite 
versatile in the computer. T he basic 4K 
m achine has a SOUND F,D  com m and 
that sounds a tone of frequency F for a 
duration of D . Frequency and duration 
can be any number between 1 and 255, 
inclusive. Extended Color BASIC adds 
to this a PLAY command that allow s the 
user to program the notes as w ritten 
directly from a sheet of m u sic in  string 
form at. There are several options, 
including tempo, length of note, pause, 
octave (five available), volum e, and 
execute a substring.

I mentioned earlier that there were 
four sound sources. These include, a 
6-bit D/A converter, a  single b it sound 
source, w hich requires reprogramming 
the PIA, external sound from a ROM - 
PAK, or audio from cassette. Audio 
appears at the TV  speaker, not from an 
internal speaker, as on the Apple. This 
necessitates that audio level be set at the 
TV , though the PLAY com m and can 
vary the volume of m usic, as long as the 
volume is up at the TV.

T he T R S-80 Color Com puter has a 
lot of power for the dollar, and w ith the 
6809  microprocessors ability to use 
position-independent code, and its 
multiprocessing capability, there w ill be 
a degree of software com patibility 
heretofore not seen in the industry. Also 
term inal and T eletext applications will 
be more easily implemented.

Color Com puter Cassette Interfacing

E d itor ’s  n o te : I f  y ou  w an t to  u se  y ou r  
ow n  ca ss e tt e  reco rd er  w ith  y ou r  C o lo r  
C om p u ter , y o u r  R ad io  S h a ck  sa lesm an  
m a y  te ll  y ou  you  c a n ’t d o  it , s in c e  the  
o n ly  w ay  to  g et th e  c a b le  y ou  n e e d  is  
w ith  th e  R ad io  S h ack  c a ss e tt e  m ach in e. 
T h ey  d on 't s e l l  th e  c a b le  o r  th e  c o n n ec 
to r  separately !

T he con n ector  is  available, how ever, 
on  the prin ter en d  o f  the “Interface C ab le"  
(part # 26-3009—$4.95) fo r  th e  Q uick- 
prin terB . Just cut the cab le in  h a l f  an d  add  
extra w ires an d  appropriate con n ectors fo r  
yorn  cassette m ach in e on  the o th er  end. 
You can then use the o th er  h a lf  o f  th e  cord  
to  m a k e  you r ow n (non-Radio Shack) 
printer in terface cable. T he p in -ou ts fo r  
th ese  con n ectors are available in  the back  
o f  the ‘‘TRS-80 C olor C om pu ter Opera
tion M anual" (pp. 26-27.)

T he connectors, b y  the w ay, are 
standard DIN  4- an d  5-pin con n ectors and  
m ight b e  obta in able at an other  electron ics  
store.

AMCftO
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A TEAM OF 6809 SUPERSTARS:
Smoke Signal’s Chieftain™ Computer, 
and Software by Microware

HERE'S THE TOTAL 6809-BA SED  SYSTEM FOR THOSE WHO DEMAND 
UNSURPASSED POWER, FLEXIBILITY AND RELIABILITY

After years o f worldwide use in diverse and challenging appli

cations, the outstanding  performers in 6809 computer opera

tions are SMOKE SIGNAL and MICROWARE. These leading 

companies are recognized as the undisputed choices when 
there is no room  for com prom ises.

WHY SMOKE SIGNAL AND MICROWARE LEAD 

THE 6809 FIELD

Smoke Signal began pioneering research and development on 

6800/6809-based com puter systems back in 1977. Microware 

worked three years to perfect OS-9 and BASIC09.

Both companies have evolved outstanding 6809-based 

products from early engineering research, and both pay 
alm ost fanatical attention to  detail. Eor example . . .

SMOKE SIGNAL'S 6809-based Chieftain '" com puter series has 

proven its superiority in hundreds o f dem and ing  tasks. From 

gold-plated connectors to highest-quality materials throughout, 

each Chieftain '" is built to deliver absolute dependability from 

day one, and stay that way through years o f service.

Every Chieftain™ is meticulously 
ENDURANCE-CERTIFIED at 2.2 MHz. 
That's SMOKE SIGNAL'S endorse
ment o f product perfection.

MiCROWARF.'s state-of-the-art OS-9 UNIX'-like operating system 

and the BASIC09 language have been developed in close 

coordination with com puter manufacturers to maximize 

optim um  system performance. The finest possible support and

'UNIX is a trademark of Bell Telephone Laboratories.

j™ •ENDURANCE-CERTIFIED •_>;
H  an  rxHiMlvr S in o k r «
€ 2  S li>nalqiuilllycoul(ol m ra • ?  
H  su rr  il i.il |HK.litvrlv vrrlllrs  S> 
g  •' t«mi|MiiKin is  f r r r  o f  di- §  

fcvlv .uid mrrtNor o x tro ls  
S  .ill HpccifkaiUm*.

SMOKE SIGNAL 
BR0SDCAST1NG A *

MICROWARG
r i

31336 V IA  C O L IN A S  

W ESTLAKE V ILLA G E , C A  91362 

TEL (213) 889-9340

docum entation further ensure satisfaction. Microware software 

performance is best sum m ed up  in this remark by a 25-year 

computer veteran:

"BASIC09 IS THE FINEST HIGH-LEVEL LANGUAGE I'VE EVER 
SEEN IN THE INDUSTRY!"

Thousands o f engineers and programmers use MICROWARE 

software products as their standard time-saving tool . . .  to 

execute process-control applications . . .  and for other vital 

functions. COBOL and PASCAL are also available under the 

OS-9 operating system.

HOW THIS REMARKABLE TEAM O f COMPUTER 

SUPERSTARS CAN SERVE YOU
SMOKE SIGNAL'S Chieftain '" com puter provides an array of 

configurations ranging from 5'/4-inch drives for single-user 

applications to multi-user, multi-tasking capabilities. Winchester 

hard disk drive systems are also available.

In other words, breathtaking power with as little as 48k 

memoiy; Microware's OS-9 Level Two can access up to one full 

megabyte that your Chieftain1"  can address!

One more sampling o f the awesome processing potential 

at your fingertips with the Smoke Signal Chieftain™ computer: 

MICROWARE'S Stylograph screen-oriented word processing 

package instantly makes Chieftain™ an easy-to-use document 

preparation system with comprehensive ed iting  commands.

THERE'S MUCH, MUCH MORE! Call or write SMOKE SIGNAL 

for details on Chieftain™ computers and MICROWARE software.

SMOKE SIGNAL Dealer opportunities are still available . . . 
please request information.

□  Send information about Chieftain 
and Microware software.

computers

□  Provide information about Smoke Signal’s  Dealer program.

N a m e  _

A d d r e s s -  

C i t y ________ . S t a t e . Z ip



Applesoft 
Mystery Parameter

This zero page location in 
Applesoft can be used to 
prevent the lis ting  o f a program, 
and fo r autom atic “ load and 
run”  o f tapes.

Sherm Ostrowsky 
291 Salisbury Ave. 
Goleta, California 93117

There is an undocumented booby trap 
deliberately hidden in Applesoft. A "so ft 
sw itch' ’ lurks in zero page location $D 6 
(decim al 214). If you PO KE an 
appropriate num ber into this address, 
your Applesoft program w ill suddenly 
becom e inaccessible to you! You will 
still be able to run the program, but 
that's all you'll be able to do. No matter 
what valid or invalid Applesoft com 
mand you try to type in, the com puter 
w ill interpret it  as a "R U N " command 
and w ill restart the program from the 
beginning. You can neither list nor 
change the program. If you have the 
Autostart ROM, you can 't even escape 
the trap by hitting RESET; this just puts 
you back into Applesoft, and any 
attem pted com m and starts the program 
running again. W hen I first discovered 
this "s w itc h "  and tried it out, I finally 
had to turn off my Apple (thereby losing 
the program) before I could get out of 
this devastating situation.

Although I read alm ost all of the per
sonal com puter magazines, I have never 
seen anything written about this power
ful, but hidden, feature of Applesoft. 
There is not a word about it in the 
various Apple reference manuals. In 
fact, the zero page memory map in the 
Apple II Reference M anual indicates that 
byte $ D 6 is not used by Applesoft, 
thereby implying that it is free for use by 
other m achine language programmers 
hungry for space on page zero. W ell, if 
you did try to use this particular piece of 
real estate as a handy storage spot in 
your ML program, you might be in for a 
bit of a surprise.

I first becam e aware of this situation 
when I read a remark made by W .E. 
Dougherty in his valuable compendium 
T h e A p p le  M on itor  P eeled . He stated 
that in an Applesoft TAPE-SAVE, the 
first record is three bytes long; the first 
two bytes give the length of the 
Applesoft program to follow, and the 
third byte is always set to the number 
$55. But why are there three bytes, 
when two are sufficient to specify the 
length of any possible Apple program?

T o  find out about this third byte I 
began brow sing through th e  d is
assembled ROM code. There I learned 
that the third byte was taken from 
memory location S52  just before the 
TAPE-SAVE operation began, and that 
after a TAPE-LOAD operation, this byte, 
w hich had been in $52, was deposited in 
memory location $D 6 . Why was such 
an elaborate process provided to transfer 
a single byte from one zero page location 
before a tape-save to another zero page 
location after the tape-load, if the byte 
in question was always set to $55?

It was then that I recalled having 
seen $ D 6 referred to at a critical point in 
the Applesoft routine which examines 
every input line and converts valid 
keywords into tokens for later im 
plem entation. Looking at this routine 
more carefully, I saw that if the number 
in location $D 6 had bit seven set (i.e., it 
was greater than $7F or decimal 127), 
the keyword interpretation routine 
would be short-circuited. W ithout even 
looking at any keyword, the routine in
stead jumps unconditionally to a com 
mand sequence, which is equivalent to 
CLEAR and RUN! So that is how the 
"sw itch "  is implemented: if you put in
to location $D 6 any single-byte integer 
greater than $7F, the sw itch w ill be 
activated.

Suppose you have just written an 
Applesoft program and are preparing to 
SAVE it onto tape. If you type

POKE 214,128

you w ill never be able to SAVE the pro
gram at all. You will be trapped by this 
sw itch. But if instead you were to type

POKE 82,128

you 'll have no such trouble. T he sw itch 
rem ains off, and you can list, alter, and 
eventually SAVE your program. But if 
you LOAD this tape you w ill not be so 
fortunate. Your sw itch will be on from 
the instant the tape leader was loaded — 
even before the program itself is read in
to the com puter. T he only thing you 
will be able to do w ith the program is 
run it.

W hen activated by the third byte of a 
tape leader, the sw itch has yet another 
trick up its sleeve. T he tape has becom e 
an "au to-run .” It starts running as soon 
as loading is com plete, w ithout waiting 
for any input from the keyboard. T h is is 
consistent w ith the other activities of 
the sw itch. All of its efforts are directed 
toward preventing anyone from looking 
at, listing, or in any way meddling with 
the program. Naturally, to do this m ost 
effectively it would be necessary for the 
tape to auto-run. Otherwise, the user 
might be able to use the tim e after 
loading, but before typing RUN, to find 
a way of getting into the program.

W ell, I can think of circum stances 
under w hich a fool-proof auto-run 
program tape would be a pretty useful 
thing to have. For example, if it is to be 
used by people who know nothing about 
com puters, it would be best if they have 
as little  to do w ith it as possible. A load- 
and-go tape w ill provide less chance for 
something to go wrong. And you cannot 
doubt that another reason behind this 
gim m ick is the idea of protecting pro
prietary program details.

All right, then, how good is  the 
protection afforded by this sw itch? Can 
it be easily circum vented? If so, can a 
program be reinforced so as to defeat 
such circum vention? O bviously, it  is 
not possible to give a final answ er to
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these questions. Y et som e rem arks can 
be made concerning the operation of 
the D 6 sw itch as it  has been described 
thus far.

First of all, if you have the old 
Monitor ROM  you can defeat the sw itch 
by simply hitting RESET. In this version 
of the Apple computer, hitting RESET 
invariably dumps you into the system  
monitor, recognized by the asterisk 
prompt: *. Once in the m onitor, you arc 
free from the effects of the sw itch. As far 
as I have been able to ascertain, this 
switch only functions in Applesoft. 
From the M onitor, therefore, you can 
type D 6 (RETURN) and the system  will 
respond by showing you the contents of 
this location. If tbe sw itch is on, the 
contents w ill be a hexadecim al byte be
tween $80  and $FF. Now you only need 
to type D 6 : 55 (RETURN) to turn off the 
switch (instead of $55; you can use any 
hexadecimal num ber less than $80  if 
you wish), and return to Applesoft by 
typing CO N TRO L-C . Now the program 
will behave norm ally. You can list it, 
change it, or do anything you want 
with it.

A careful exam ination of the listing 
of the m onitor ROM in the A p p le  II 
R eferen ce M anual has not shown me 
any way that this RESET fix  can be 
defeated. T he fact that RESET will 
always cause a jump out of Applesoft 
into the m onitor seem s to have been 
cast in silicon in this ROM version. It 
would take a hardware change to alter it. 
However, if I am wrong, I hope an alert 
reader w ill let m e know about it!

The Autostart ROM  is far more com 
mon than the m onitor ROM in those

Apples (especially the Apple II Plus) 
w ith Applesoft in ROM. As we have 
seen, hitting RESET in the autostart 
ROM  usually dumps you right back into 
Applesoft with the program and all 
variables (including, of course, the con
tents of $D 6) unchanged. So you w ill be 
no better off than before. However, with 
the autostart RO M , it is possible to 
m ake a so ftw are  change which will 
sim ulate the operation of the monitor 
ROM  (i.e., RESET w ill place you in the 
monitor). This function is described in 
great detail on page 37 of the A p p le  II 
R eferen ce  M anual. Just remember that 
as soon as you turn on your Apple 
(before you try to LOAD the protected 
program), execute the following com 
mands in im m ediate mode:

POKE 1010,105 : POKE 1011,255
: CALL - 1 1 6 9

From then on, RESET will return you to 
the monitor, and you may be able to 
defeat the sw itch as described above. 
However, th is  fix  is n ot  cast in silicon — 
software made it, and software can over
rule it. All the protected program needs 
as one of its early statem ent lines, is 
something like this:

10 POKE 1010,102 : POKE
1011,213

: CALL - 1 1 6 9

Now, after you've fixed the RESET key 
to sim ulate the m onitor RO M , you 
m ust h it RESET in the fraction of a 
second between the com pletion of the 
tape LOAD and the beginning of the pro
gram 's auto-RUN. T he program line 
listed above undoes software fix on the

RESET operation and even makes the 
situation worse. Now hitting RESET not 
only leaves you in Applesoft, but also 
jumps to the RUN command and starts 
running the protected program from the 
beginning again!

T he alert reader has probably noticed 
one glaring om ission from this article so 
far. I've said a lot about the TAPE-SAVE 
and TAPE-LOAD procedures, and about 
protected and auto-run tapes, but 
nothing about disks and DO S. This is 
because my system  does not yet have a 
disk, so it has not been possible to check 
out the situation in DO S. Nevertheless, 
it seem s unlikely that such a clever and 
useful gim m ick would have been om it
ted from the DO S. T h is will be 
investigated as soon as I can get access 
to a disk system.

One more possible im plication may 
be worth pointing out. Applesoft was 
w ritten by the sam e M icrosoft people 
who have produced versions of BASIC 
for several other com puter system s. It 
seem s likely to m e that they might have 
incorporated a sim ilar sw itch into some 
of these other versions, too. So you PET 
owners who are handy w ith 6502 
assem bly language m ight want to try 
hunting for it somewhere in one of the 
various different PET ROMs.

Sherm Ostrowsky, a physicist, has been 
working with computers since 1958. He 
spends much of his time exploring non- 
conventional computer architectures. 
Ostrowsky owns an Apple and is fluent in 
6502 assembly language.
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ID
drawing, and useful 

19.95
SUPER DRAW & WRITE Fonts 
utilities.
SUPER SHAPE DRAW & ANIMATE The best system 
yet, it works. . create and/or animate shape tables like 
a dream. 39.95
THE CREATIVITY TOOL BOX Draw, write poetry, 
music. Includes Action Sounds. Hi-Res Scrolling, 
routines, shape tables and shape view program, 
utilities, animation demo, and tonts. 3  diskfuls, 88 page 
manual. 44.95
BLOCK SHAPES FOR APPLESOFT OR ASSEMBLY 
There is no package available today that gives com
puter customers what they want in the area of graphics. 
The crying need here, according to our customers, is 
for a learning package that quits ignoring the one sub
ject that everyone seems to be trying to keep a deep 

assembly 8 machine language graphics!
APPLESOFT OR

ASSEMBLY package is chock full of programs to create 
and animate all types of shapes, such as vector shapes, 
block-shapes. HPLOT-shapes, text file shapes, data ar
ray shapes, etc. Included in BLOCK SHAPES FOR AP
PLESOFT OR ASSEMBLY are shape examining, shape 
editing, shape drawing, music tone routines, violin 
sounds, noise creation, assembly language sounds, 
SUPERFONT and font using, and a Y TABlE for either 
page of hi-res that allows extra speed in machine 
language programs since you avoid the HPOSN 
subroutine. Plus colorful routines. You may never need 
to buy another graphics package again...because you'll 
finally have a handle on what it's all about!1.!! BLOCK 
SHAPES FOR APPLESOFT OR ASSEMBLY available 
this fall (1981). 4 disks with over 200 pages of 
documentation Tentative price: 125.00
Apple II 48K Applesoft ROM*
'Apple is a trademark of Apple Computer. Inc

for a learning package that quits ignoring the one sub- documentation Tentative price: 125.00
ject that everyone seems to be trying to keep a deep [e „ 48K App,eso(, R0M-

■  dark secret: assembly &  machine language graphics! •  Aroie a  a  t r a d e m a r k  A o o ie  Comouter. me

L-GRRDE creations
No. 41 -  October 1981 MICRO -  The 6502/6809 Journal 13



PR ICE
BREAKTHROUGH

W e 'v e  d o n e  I t  a g a in ! A s  a  le a d e r  in sm a ll c o m p u te , ^  ̂ b e a ta b le  p r ic e  o f  o n lv  S 12 4 9  T h is  is  p o s s ib le  b e c a u se  w e  m a n u fa c tu re  th e
p o p u la r  s e l le r , th e  A p p le  I I  P lu s .  Is  n o w  <■"“ '“ ' « ™ ' h 6  . J  ■ f  M K  T h e  R a m  C a r d  a llo w s  u se  o j  In te g e r  a n d  A p p le s o f t  B a s ic  a n d  o th e r

; ™  T a ^ v l Sa , c Z d  th e  Z $ >  e l d s .  T h e  c a rd  is m a d e  fro m  h ig h  q ua li,V  c o m p o n e n ts  a n d  h a s  a  / u «  o n e

w u n u i n y .  ____________ .

S4K HPPLEII PLUS*
•48 K Apple II Plus with 16K Ram Card

ONLY
16K only $ 1 0 2 5  4 8 K  
□I5K  II DRIVE 
DISK U DRIVE

ONLY

WITH 
CONTROLLER CARD

ADD ON

$ 1 0 8 9
$ 4 9 9
$ 4 3 9

A p p le  C a rd s  a n d  H a rd w a re
I 6 K  R u m  C a r d  b y  C C I ..................................................................................**>
L a n g u a g e  S y s te m  w / P a s c a l ..................................................................« »
S lle n ty p e  P r in te r  w / In t e r lu c e  C o l d ................................................
H a y e s  M lc ro ro o d e m  I I ..............................................................................
N o v a tio n  A p p le - C a t  I I ..............................................................................
V ld e x  V ld e o te r m  8 0  C o lu m n  w / G r a p h l c s .................................

Z -8 0  S o ftc a rd  b y M ic ro s o ft ..................................................................
1 6 K  R a m C a rd  b y  M ic r o s o ft ..................................................................J ”
A B T  N u m e r ic  K e y p a d  (o ld  o r  n e w  k y b r d l .........................................1 1 0
A L F  3  V o ic e  M u s ic  C a r d ............................................................................ “ 9
A L F  9  V o ic e  M u s ic  C a r d ........................................................................
L a ie r  lo w e r  C a s e  P lu s  ....................................................................- - - 5 S
M lc ro - S c l  D is k  D r iv e s  (A -4 0  8c A - 7 0 ) .............................................C A L L
S S M  A I O  S e r ia l  / P a ra lle l  C a r d  A & T ......................................................>89
S u p -R -T e rm ln a l 8 0  C o lu m n  C a r d .......................................................3 2 9
S V A  Z V X 4  M eg ab yter 8" D is k  C o n t r o l le r ........................................5 8 9
S V A  2 + 2  S in g le  D e n . 8 ’  D i s k  C o n t r o l le r .....................................3 4 5
T h u n d e rC lo c k  P l u s ........................................................................................ ” »
S y m te c  H l- R e s  L ig h t  P e n .............................................................................* > ®
In te g e r  o r  A p p le s o ft  F irm w a re  C a r d ..................................................14 5
G r a p h ic s  T a b le t .........................................................................................°
P a r a l le l  P r in te r  In te r la c e  C a r d .........................................................
I l l  S p e e d  S e r ia l  In t e r la c e  C a r d .............................................................■ »
S m s r te rm  8 0  C o lu m n  C a r d ................................................................. * 9 9
J o y s t ic k  b y  K e y b o a rd  C o .......................................................................- ”
M u s ic  S y s t e m  116 V o ic e s ) .....................................................................
A / D  + D / A  In t e r la c e ..................................................................................2 8 9
E x p a n s io n  C h a s s i s ....................................................................................
ln t r o l/ X - 1 0  C o n tr o lle r  C a r d ................................................................... ‘ »9

C lo c k / C a le n d a r  C a r d ..............................................................................
C P S  M u ltl- fu n c tia n  C a r d ........................................................................
S u p e r ta lk e r  S D - 2 0 0 ....................................................................................» »
R o in p lu s  +  C a r d ..........................................................................................
R o m w rlte r  C a r d ..........................................................................................
C lo c k / C a le n d a r  M o d u le ........................................................................
G P 1 B  IE E E - 4 8 8  C a r d ....................................................................................™
A sy n c h ro n o u s  S e r ia l  In te rfa c e  C a r d .................................................* * 9
C e n t r o n ic s  P a r a l le l  In te rfa c e  C a r d ....................................................- 9 9
A r ith m e t ic  P r o c e s s o r  C a r d .....................................................................2 9 9
W e  c a r ry  a l l  C C S  c a rd s ,  p le a s e  c a l l  fo r  b e st  p r ic e s .

S o ftw a re  f o r  th e  A p p le
V ls lc o lc  3 . 3 .........................................................................................................16 9
C C A  D a ta  M a n a g e m e n t ................................................................................ 8 5
D B  M a s t e r ............................................................................................................>69
W o rd S ta r  (A p p le  8 0  c o l .  v e rs io n ) .........................................................29 9
A p p le w r ltc T ........................................................................................................... 6 5
E a s y w r lt e r ............................................................................................................22 5
P e a c h tre e  B u s in e s s  S o ft w a r e ...........................................................C A L L
V l s l t e r m ................................................................................................................* 2 9
V l s l t r e n d / V ls lp lo t ....................................................................................... 2 1 9
R e a l  E s t a t e  A n a ly z e r ......................................................... ............................ 89
T a x  P r e p a r e r ........................................................................................................99
D O S  T o o lk i t ........................................................................................................65
T a x  P la n n e r .......................................................................................................... 9 9
D o w  J o n e s  P o rt fo lio  E v a lu a t o r ............................................................. 4 5
D o w  J o n e s  N e w s  &  Q u o te s  R e p o r te r ..................................................85
A p p le  F o r t r a n .................................................................................................. 16 5
C o n tr o lle r  G e n .  B u s .  S y s t e m ................................................................ 4 9 9

P rin ters

Epson MX-80 CALL
A n a d e n  9 5 0 0 / 9 5 0 1  w / 2 K  B u ffe r .........................................................} » »
C .  Ito h  S ta r w r it c r  2 5  C P S ......................................................................  R q„
C .  l t h o  S ta rw rlte r  4 5  C P S ............................................................... ..
E p s o n  M X - 7 0 ................................................  ..............................................r a i l
E p so n  M X -8 0  .. ...........................................................................................
P a p e r  I l g e r  I D S - 4 4 S .................................................................................
P a p e r  T ig e r  ID S - 4 6 0 .................................................................................
P a p e r  T ig e r  I D S  5 6 0  ...............................................................
S l le n ly p e  w /A p p le  I I  In te r la c e  c a r d ................................................■ « »
Q u in e  S p r in t  5 / 4 5 ....................................................................................

TOLL FREE ORDER LINE
800-854-6654
California and outside  

Continental US(714) 698-8088 _
TELEX 695000 BETA CCMO

V id e o  M onitors

A m d e k / L e e d e .  V id e o  1 0 0  i r B f t W ................................................13 9
A m d e k  ( H ita c h i!  13" C o lo r ............................................................  -3 5 9
N E C  12" G r e e n  P h o s p h e r  S c r e e n ..................................................c n u -
N E C  12" R G B  H l- R e s  C o lo r ...............................................................C A L L
P a n s s o n lc  13 " C o lo r ................................................................................
S a n y o  9" ...................................................................................................  •
S a n y o  9" G re e n  P h o s p h e r  S c r e e n .................................................. L r t L L
S a n y o  12 " B & W ..................... . . .............................................................
S a n y o  12“  G r e e n  P h o sp h e r  S c r e e n .................................................." a
S a n y o  13" C o lo r  w / e x c e lle n t  re s o lu t io n ....................................

A ta ri P e rs o n a l C o m p u t e r

ATARI 8 0 0 i 6 K $ 7 4 9

A ta r i 4 0 0  1 6 K ...........................
4 1 0  P ro g ra m  R e c o r d e r . .  .
8 1 0  D is k  D r iv e ........................
8 1 5  D u a l D i s k  D r iv e  < Dbl. D e n
8 2 2  T h e r m a l P r in t e r ............
8 5 0  In te r f a c e  M o d u le ------
1 6 K  R a m  M e m o ry  M o d u le  .
1 6 K  R a m  M e m o ry  M o d u le  (b y  C o n C o m p ) .

...............34 9

.................. 6 5

...............4 4 9

............ 12 9 5

................34 9
...............159
...............149
.................. 8 9

N E C  M ic ro c o m p u te r

P C - 8 0 0 1 A  3 2 K  R o m  C o m p u t e r ..................................................... C A U -
P C - 8 0 1 2 A  I / O  U n it  W / 3 2 K  R a m ...................................................C A L L
P C - 8031 A  D u e l  M ln l- D ls k  D r iv e  U n it  .  .  .  .  . . . . . . .  ■ C A L L
P le a s e  w r ite  fo r  m o re  In fo rm a t io n  a b o u t th e  N E C  c o m p u te r .

O td en rw  in form ation : P h o n e  o rd ers  usin g  V IS A . M A S T E R C A R D  
A M ERIC A N  E X P R E S S . D IN E R 'S  C L U B . C A R T E  B L A N C H E , ban k 
w iie  transfer cash ier’s  o r  certified  c h e c k , m o n e y  o rd e r  o r  p erso n a l 
c h e c k  (allow  te n  d a y s  to  c le a .l  U n less prepaid with eA sh .p le a s e a d d  
5 'T . for sh ippin g, h and ling an d  Insu rance, (m inim um  5 . 0 ^  C aH or- 
nia resid en ts add <»% sa les la x . W e  a c ce p t C O D s  O E M  s .  Institutions 
a n d  corp o ration s p le ase  sen d  for a  written q u o tatio n  All eq u ip m ent 
is subject 10 p tx c  c h a n g e  a n d  availability w ithoul n o tice  A .i » q u'P- 
snent is new  and  c o m p le te  w ith m an u factu rer s  w arranty (usually 
days) Sh ow roo m  p rices m ay  differ fro m  m all o rd e r  prices

Send O rd ers to:

(CIO

G@ffiQ[J)D!]1]@i7S Mail O rd er

8 3 1 4  Parkw ay Drive 
L a  M esa, California 92041



/MCftO
From Here to Atari

James Capparell 
297 Missouri 
San Francisco, California 94107

My purpose in writing this colum n is to 
give potential m icrocom puter users 
enough inform ation on the Atari 800  to 
provide a basis of comparison to other 
m icros. I want to point out the features 
that convinced m e that the 800 is 
perhaps th e  m o st-fo r-y o u r-m o n e y  
m achine on the market. I also think it is 
the best graphics m achine in its price 
range. T he sm aller 400  unit, while 
possessing a difficult (for touch typists) 
keyboard, has so many of its bigger 
brother's features that I feel it  may be 
the single best buy in the entire com 
puter industry.

The following w ill apply to both 400 
and 800 units unless noted.

When you look closely at this equip
ment, you'll notice that the design 
engineers w ent to considerable effort to 
put together a system  that is sophisti
cated and versatile, yet easy to use for 
the novice. T h is system  is modular and 
therefore e a sily  expan dable. T he 
designers even built the T V  modulator 
into the chassis. This device allows you 
to connect your television to your com 
puter. M any manufacturers force you to 
pay extra for the modulator even though 
it's absolutely essential for proper con
nection to your hom e television.

A second video output is available 
(800 only), allowing the connection of 
another m onitor. T h is second port pro
vides com posite color/lum inance and 
therefore a generally better picture. The 
two pictures are handy in teacher/stu
dent situations or any place where two 
pictures are better than one.

While on the topic of video, Atari 
puts out a clean N T SC  (National T elevi
sion Systems Com m ittee) standard video 
signal suitable for home video taping. 
This is accom plished via the DIN plug 
(800 only) on the side of the console. 
Other machines need special adapter 
boards to do the sam e thing.

Atari was one of the first companies 
to pass FC C  RFI em ission standards. 
You can safely use this m achine at 
hom e and not fear your neighbor's 
wrath when he can 't w atch his favorite 
television show due to interference from 
your com puter. M any manufacturers 
had to redesign equipment to m eet these 
stringent requirem ents, at an added cost 
to buyers. Again, Atari engineers demon
strated their design foresight.

Another video feature not readily ap
parent to the casual observer is the 
allowance for misaligned televisions. By 
including a border around the display- 
able screen image, Atari engineers have 
assured us that when we use V isiCalc 
the numbers w on’t disappear into the 
invisible portion of the screen. This 
border is under programmer control.

O ne last design feature that even 
many Atari owners don’t yet appreciate 
is som ething euphem istically called 
ATTRA CT MODE. T h is is that strange 
habit that causes the Atari to begin to 
rotate through all of its colors when no 
one has pressed on the keyboard in the 
previous nine m inutes. T h is feature was 
included to prevent any one phospher 
from burning out.

I can 't speak about this equipment 
w ithout m entioning graphics. T he in
credible features are due to a trio of 
large-scale integrated circuits designed 
specifically by and for Atari. These chips 
make twenty different graphics/text 
com binations available (depending on 
memory available). T he high-resolution 
mode is 320  horizontal dots by 192 ver
tical lines. A ctually, there is a way to 
get m ore than this (recall the border), 
but I 'll  leave this technique for a future 
colum n.

T here are two channels of DMA 
(direct memory access) video available. 
There are 128 color lum inance com bina
tions and all may be on the screen at one 
tim e. T o  be fair, there are constraints 
when using so many colors and the 
techniques w ill probably only be used 
by intermediate to advanced program
mers. Also available arc priority and col
lision registers that allow advanced 
anim ation techniques to be used.

T he character set can be completely 
redefined by the user. T h is will allow 
creation of such things as foreign 
a lp h abets or special m ath em atics 
characters. Available to advanced users 
is hardware-controlled sm ooth scrolling 
in any direction, display list-driven 
playfield graphics, display list interrupts 
— all advanced techniques suitable for 
future colum ns.

Standard on these m achines is a set 
of parallel ports usually referred to as the 
front jacks. These are ports A and B of a 
6820  PIA. They  allow the connection of 
a variety of input devices. Light pen, 
barcode reader, graphics tablets, and 
printers all have been implemented 
using these jacks. Also, the standard 
joystick  and paddle controller plug in 
here. In addition, there is a serial port in
cluded to w hich a printer, disk, cassette, 
and m odem  may be added. T o  include 
all these peripherals, you m ust purchase 
an I/O expansion unit.

T he console com es com plete with 
an upper/lower case keyboard w ith a 
feel that touch typists seem  to like. 
(Note that the 400  has a flat keyboard 
more appropriate for youngsters.) W ith 
this keyboard is an easy-to-use screen- 
oriented editor w ith fu ll cursor control. 
T h is m akes BASIC, assem bler FORTH, 
Pascal or Pilot easy to enter and correct.

T he 400  and 800 units also have four 
voices, or channels of sound, available. 
T h is allows you to play four-part har
m ony, or to include special sound ef
fects in your latest program. T he sound 
feature is readily available in BASIC. 
I've heard everything from Beethoven's 
F ifth  to the latest in phaser sounds on 
my m achine.

In conclusion, I'd recomm end the 
Atari 800  to anyone really serious about 
using state-of-the-art graphics. T h is in
cludes all game players, as well as 
experimenter/hacker types. Also, those 
of you interested in experimenting with 
video taping m u st consid er th is 
m achine. For potential users looking for 
business software, I've seen and heard of 
som e excellent packages to be released 
soon. These include a full general ledger 
system , word processor and data base 
system  for starters. I would not hesitate
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to suggest this equipm ent to those of 
you who would like to have a very flexi
ble tool w ithout becom ing professional 
computer programmers. From the stand
point of ease-of-use, its modular design, 
and of course its state-of-the-art com po
nents, it 's  a m achine you can live with.

T he 400 , since it has alm ost as much 
capability as its bigger brother, m ust be 
seriously considered, and in  fact may be 
the only m achine to consider in the 
under $500  price range. If you are not 
sure about your needs and don’t want to 
spend m uch, yet still want all the frills 
that the rest of us have com e to expect, 
the 400  is perfect.

1 hope I've managed to convey the 
excellent com bination of features and 
price. M ore of us are discovering this 
and my intent here is to raise issues of 
com parison. Now, when your friendly 
dealer attem pts to sway you to purchase 
som e other equipm ent you w ill be able 
to do som e intelligent com parison shop
ping. (Please see summary table for 
these features, as well as a few addi
tional ones.)

I intend to be doing a regular colum n 
for M ICRO . Som e of these advanced 
features w ill m ake excellent articles. I 
w elcom e suggestions and questions.

Sum m ary Table: Atari Features

1. Full screen editor

2. Full upper/lower case typewriter
lik e  keyboard

3. Full cursor control: up, down, left, 
right

4. Com plete RFI shielding

5. Built-in T V  modulator

6 . N TSC standard signal, suitable for 
video taping

7. Second video output (available on 
the 800)

8. Protection against phospher bum 
on home TVs

9. 128 color/lum inance com binations 
available

10. T w en ty  d ifferent graphics/text 
com binations available

11. M axim um  resolution of 320  x  192

12. Tw o DMA video channels available

13. Capability of placing eight sm all 
objects on screen all w ith indepen
dent color, position, and priority 
control registers (known as player/ 
missiles)

14. Hardware-controlled sm ooth 
scrolling

15. Built-in real tim e clock  and four ad
ditional counters

16. Display is list-driven, bit-mapped 
video (known as playfield graphics)

17. Interrupt-driven system  w ith many 
hooks available to programmer [e.g. 
vertical, blank, or scan line inter
rupts are accessible)

18. Four channels of sound are standard 
w ith frequency, volume, and distor
tion control in BASIC. Envelope 
shaping is possible from m achine 
level code

19. T he separate voice channel avail
able on cassette recorder is suitable 
for educational purposes

20. Parallel port built in

21. Serial port built in__________________
JUCftO

EXTRAORDINARY
INTRODUCTORY OFFER

F O R  NEW S U B S C R I B E R S
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ATARI SOFTWARE

PIRACY: 
THB GAME IS OVER.

ATARI® h as led the industry in the developm ent of video gam es 
such as A STER O ID S™  and M IS S IL E  COMMAND™ T h e  outstanding 
popularity of these gam es has resulted from the considerable investm ent 
of tim e and resources which A TA R I has made in their development.
We appreciate the worldwide response from the videophiles who have 
m ade our gam es so popular.

Unfortunately, however, some companies and individuals have copied 
A TA R I gam es in an attem pt to reap undeserved profits from gam es 
that they did not develop. A TA RI must protect its investm ent so that we 
can continue to invest in the developm ent of new and better gam es.
Accordingly, A TA R I gives warning to both the intentional pirate and to 
the individuals simply unaware of the copyright laws that A TA RI 
reg isters the audiovisual works associated with its gam es with the Library 
of Congress and considers its gam es proprietary. A TA R I will protect its 
rights by vigorously enforcing these copyrights and by taking the appro
priate action against unauthorized entities who reproduce or adapt 
substantial copies of A TA RI gam es, regardless of what com puter or other 
apparatus is used in their performance.

We ask that legitim ate software developers cooperate with us to 
protect our property from any form of software piracy, imitation or infringe
ment. A TA RI is currently offering copyright licenses for a limited number 
of its gam es to selected software developers. If you happen to be selling 
a softw are product which performs a  gam e sim ilar to any A TA R I game 
(such as a gam e created for a home com puter), p lease contact us 
immediately. W rite to the attention of: Patent Counsel, A TA RI, Inc.,
1265  Borregas A ve., Sunnyvale, Calif. 9 4 0 8 6

A
ATARI

A  W arner Com m unications Com pany 

© 1981 , ATARI. INC.
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6522-Based 
Pot Position Digitizer

This artic le  describes a simple 
method of converting the 
position o f a potentiom eter into  
a number tha t can be used by 
the programmer fo r control 
applications or games. The 
method uses the pulse-counting  
capab ility  of a 6522 and almost 
any inexpensive VCO.

Figure 1: Block diagram of a simple Pot Position Digitizer (PPD).

Kenny Winograd 
Seven Greenbriar 
N. Reading, Mass. 01864

T h is article w ill detail a basic method of 
digitizing the position of a pot (poten
tiom eter). A Pot Position Digitizer 
(PPD), in its m ost general term s, is 
sim ply a device w hich converts the posi
tion of a  pot to a number w hich can be 
used by a com puter program.

M any quantities we deal w ith every 
day are often set by the turning of a 
knob, not by the inputting of an actual 
number. Examples include the volume 
setting on your stereo, the setting of a 
lamp dim mer, a steering wheel, the 
position of a  paddle in a T V  game, etc. 
Knowing that a quantity represents a 
m inim um  am ount may be more impor
tant than knowing the exact quantity.

You may want a PPD that gives the 
num ber $00 if the pot is turned fully 
counter-clockw ise and the number $FF 
if the pot is turned fully clockw ise. This 
num ber may represent anything from 
the initial fuel on-board in a lunar lander 
game to the num ber of microseconds to 
rem ain in a delay loop. (Numbers that 
follow a dollar sign -$-indicate hex
adecimal numbers.)

A b lock diagram of the system  is 
shown in figure 1. It is simply a variable

voltage from a potentiom eter feeding a 
voltage controlled oscillator (VCO) 
which feeds a single input pin of a 6522 
Versatile Interface Adapter chip (VIA). 
I've chosen the single input pin to be 
PB6 so I could take advantage of the ex
ternal pulse counting capability of this 
pin on a 6522. (More on this later.)

T he whole idea is this: first, w rite a 
short program that counts the number of 
pulses entering PB6 in, say, 10 m illi
seconds. Then adjust the VCO  so that 
when the pot is at its m axim um  posi
tion, the VCO w ill send out 255 pulses 
in 10 m illiseconds. W hen the pot is at 
its m inim um  position, the VCO doesn t 
send out any pulses. T h at's  it. Every 
tim e we use this code (which I've made 
into a subroutine), we are left w ith a 
num ber w hich represents the position of 
the pot.

T h is article w ill introduce you to a 
sim ple VCO circuit, as well as take you 
through a bit of software. T he software 
w ill be used to "read " (actually, count) 
the pulses produced by the VCO . Now 
le t's  get to som e specifics.

Hardware

A V C O  feed s p u lses to  the 
microcomputer. (VCOs are also called 
Voltage to Frequency Converters or V to 
Fs — same thing.) In order to get 255 
pulses in 10 m illiseconds, we’ll need a 
top frequency of at least 25500  Hz. To 
give us a bit of leeway, let's say we try

for 26000  Hz. In this way we can be 
assured that when the pot is at its m ax
im um  position, in 10 m illiseconds we 
w ill be able to count ju st a b it more than v 
$FF pulses. O therw ise you may turn the 
pot to m axim um  and never get to $FF.
$FE m ight be the highest number 
obtainable.

W e don’t  want to go too m uch 
higher than the calculated value of 
25500  Hz, because we would end up 
with a large dead band. A dead band 
would m ean that when adjusting the pot 
upward, we would reach $FF and still 
have m ore rotation to go w ith the num 
ber rem aining unchanged. As we 11 find 
out later, this w on 't be m uch of a prob
lem . I've included som e software that 
will make calibration of the VCO simple.

Figure 2 shows the schem atic of a 
VCO  based on the CM O S chip 4046 .
T he 40 4 6  w ill run on + 5 volts and re
quires virtually no current. T h is  chip 
also incorporates a couple of phase 
detectors, a zener diode and more. These 
extra circuits on the chip we either leave 
disconnected or properly terminated.

W ith the pot at its m inim um  posi
tion (i.e. ground) the VCO  produces no 
pulses... a frequency of 0  Hz. W ith  the 
pot at its m axim um  position (i.e. 5 
volts) the VCO  produces its m axim um  
frequency. T h is m axim um  frequency is ) 
determined by tw o things: the value of 
the capacitor connected betw een pins 6 
and 7 of the chip, and the value of
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resistance from pin 11 to ground. The 
components shown, permit a maxim um  
frequency of 26000  Hz. If you want to be 
on the safe side, or just experiment a lit
tle, you can change the resistance on pin
11 to be a 10K fixed resistor and a 100K 
ten-tum trim m er. Now you 'll have a

very large range of adjustm ent in the 
event of problem s w ith  capacitor 
tolerance. A .001 microfarad disk cap 
may actually measure out as a .002 
microfarad cap, especially if you use old 
"junk-box” parts, w hich is fine, as long 
as we account for it. T he equation for

the m axim um  frequency of the circuit 
shown in figure 2 (with the pot turned 
up to maximum) is as follows:

f max =  -------  — —
R(C +  32pF)

If you feel like doing a little m ath (watch 
the units), you can verify that w ith the 
com ponents shown (C = .001 m icro
farads and R =  38K with the trimmer at 
midpoint), the m axim um  frequency 
works out to be about 25500 Hz. If you 
do a little  experimenting w ith this 
VCO, realize that even the CM OS data 
book states that this equation should 
only be used as a guide. It  is also only 
valid if R is between 10K and 1M, and C 
is between 100 picofarads and .01 
microfarads.

T he 4046  VCO  input resistance is 
very high, so virtually any value pot may 
be used. I 'v e  show n a 100K pot, but you 
can try anything from a 10K to a 1M pot.

Since the 4046  is a CM O S chip, we 
m ust m ake the output of the VCO 
com patible w ith the T T L  input (PB6 on 
the 6522). I did this using a CM O S buf
fer. A 4049  or a 40 5 0  may be used for 
this purpose.

Software

T he code that I've w ritten takes full 
advantage of the two interval timers 
w ithin a 6522  VIA chip. Since I own a 
SYM -bascd m icrocom puter system , the 
code is perfectly com patible w ith a 
SYM . If you own any other 6502-based 
com puter w ith a 6522, the code is again 
com patible as long as you change the ad
dresses of the 6522  internal registers to 
fit your memory map. I used SYM  VIA 
#2 (PB6 = pin AA-H).

T he code is w ritten  in the form of a 
subroutine, and is fully relocatable and 
PROM -able. By PROM -able, I mean that 
there are no locations w ithin the body of 
the subroutine that get written into, so 
that the code can reside in read only 
memory. T he only internal registers in 
the 6502  used by the subroutine are the 
accum ulator and the flag register, and 
these are preserved by the subroutine.

T he basic functions that the POT- 
D IG  subroutine m ust perform are as 
follow s: 1) set up the T 2  tim er to count 
externally input pulses on PB6, 2) set up 
the T 1  tim er to count to 10 m illiseconds 
(in this example), 3) after T1 tim es out, 
determ ine how many pulses were 
counted on PB6, and 4) m ake this 
num ber available for use by the m ain 
program. T hat's  basically all there is to 
it, except for one thing.
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I've added a little  code called 
O PTION . Here is where you can per
sonalize the PPD to your heart's con
tent. T he code shown w ill only allow 
numbers from $01 through $FF. I chose 
to disallow $00  since if I use the PPD 
output num ber (stored in HEXLO) in a 
delay loop and do a decrement before a 
test for zero, a $00 decremented w ill 
becom e a $FF and I may go through a 
loop $100 tim es and not $00 tim es. 
Your option code may only allow 
num bers from $00  to $FE because of 
trouble w ith increm ent before test for 
zero instructions.

You may also want to scale the num 
bers differently. For instance, if instead 
of $01 to $FF, you wanted numbers in 
the range of $00 through $0F, you could 
take the PPD output number and shift it 
to the right four places. ( 1 1 11  1 1 1 1  
would becom e 0000  1111; that is, a $FF 
would becom e a $0F.)

O ne m ore exam ple of a  different 
O PTIO N  code would be if only numbers 
from $80  through $FF were wanted. 
Take the PPD output number, shift it 
one b it to the right (which divides the 
num ber by two), and add it to $80. This 
would result in numbers from $80 
through $FF.

T he subroutine POTD IG, after sav
ing any registers that w ill be used, sets 
up bit 6 of port B (PB6) as an input pin. 
Then it puts PB6 (T2) in the external 
pulse counting mode by storing a one in 
bit 5 of the Auxiliary Control Register 
(ACR). N ote that the same instruction 
(LDA #$20) also stored a zero in bits 6 
and 7 of the ACR putting the T 1  tim er in 
the mode that generates a single inter
rupt. T he next pair of instructions clears 
the T 1  and T 2  interrupt enables. T h e  in
terrupt ability of the 6522 chip is not re
quired in this example.

T he next section of code loads the 
tw o tim ers, clears the T 1  and T 2  inter
rupt flags and starts the counting. T he 
T 1  counter is used to "gate” the exter
nal pulses to PB6 . Actually PB6 will 
always be looking at pulses, but they 
will only be counted until T1 tim es out 
I've loaded $270F into the latches of T 1 . 
If you recall, the tim ers actually count 
down and do not flag you until they 
count through zero, not at zero. Thus, 
T1 w ill not tim e out until $2710 
m icroseconds. ($2710 m icroseconds = 
10000 microseconds = 10 milliseconds.) 
I've loaded $FF into T2LL and T2C H . 
T h is count, $FFFF, w ill be decremented 
a u to m a tic a lly  by each  in co m in g  
negative pulse on PB6 . Later, after T1 
tim es out, w e'll calculate how  far T 2  
has counted down to leam how many 
pulses arrived at PB6.

Listing 1 ; *  POT P O S IT IO N  D IG IT IZ E R  SUBRO U TIN E

0 30 0 08
0301 48
030 2 s o OD

0 30 5 2 9 B F
030 7 8D02A8
030A A 920
030C 8D0BA8
0 3 0 F A 960
0311 8D 0EA 8
0314
0314
0314
0314 A 9 0 F

0 31 6 8D04A8
031 9 A 927
031B 8D05A8
0 3 1 E A 9 F F
032 0 8D08A8

0 3 2 3  8D09A8

0 3 2 6  AD0DA8 
0 3 2 9  2940  
0 3 2 B  F 0 F 9

032D
0 3 2 E
033 0
0 3 3 3
0 33 5
033 6  
033 8  
033B  
033D 
0 3 3 E

0341
0341
0341

38
A 9 F F
ED 08A8
850 0  
EA
A 9 F F
ED09A8
8501  
EA
AD04A8

. * B Y  KENNY WINOGRAD

PBDD EQU SA 8 0 2  ;
T I L L EQU $A804

T 1 C L EQU $A 804  ;
T 1LH EQU $A 805
T 2 L L EQU $A 808
T 2 C L EQU $A808
T2CH EQU $A809
ACR EQU $A 80B
IF R EQU $A80D
IE R EQU $A80E
HEXLO E P Z  $00
H EXH I EPZ $01

1
ORG $ 30 0
O B J $80 0

POTDIG PHP
PHA

i b b  --------------------  -

R E F E R  TO  T H E  IN TER N A L R E G IS T E R S  
OF TH E  S E L E C T E D  6 5 2 2  C H IP

LDA PBDD
a n d  # % i o m in

S T A  PBDD
LDA #% 00100000
S T A  ACR
LDA #% 01100000
S T A  IE R

SAVE FLA G S
SA V E  ACCUMULATOR
ENSURE PB 6  I S  S E T  A S  IN P U T  B I T
AND LEA V E  OTHER B I T S  A LC N E

;S E T  PB 6  (T 2 )  TO  P U L S E  COUNT MODE

;C L E A R  T 1  & T 2  IN TER R U P T  EN A B LES

N O T E : $ 2 7 0 F+ $ 0 00 1 = $ 27 1 0  M IC R O S EC .= 1 0  M IL L IS E C .  

LDA # $ 0F

S T A  T I L L  
LDA #$27  
S T A  T1LH  
LDA # $ F F  
S T A  T 2 L L

ST A  T2CH

W A IT  LDA IF R
AND #% 01000000 
BEQ W A IT

S EC
LDA # $ FF  
SBC T 2 C L  
S T A  HEXLO 
NOP
LDA # $ F F  
SBC T2CH  
ST A  H EX H I 
NOP
LDA T 1 C L

T H E  OPTIO N CODE TH AT 
T H IS  SU B R O U T IN E , TH E 
BETWEEN $01  AND $ F F .

LOAD T 1  COUNTER W ITH  S 2 7 0 F  
C L E A R  T 1
IN T ER R U P T  FLA G  AND S T A R T  COUNTING

0 34 1  A501 
0341

OPTION LDA H EXH I

0 3 4 3  EA NOP
0 3 4 4  F007 BEQ OPTA

0 3 4 6  A 9 F F LDA # $ FF

0 3 4 8  850 0 S T A  HEXLO
034A  EA NOP
0 3 4 B  DOOA BNE OKAY

034D ;
034D  A 500 OPTA LDA HEXLO
0 3 4 F  EA NOP

0 3 5 0  D 005 BNE OKAY
0 3 5 2  A901 LDA #$01
0 35 4  8 5 0 0 S T A  HEXLO

0 3 5 6  EA NOP
0 35 7 ;
0 3 5 7  68 OKAY PLA

0 35 8  28 P L P
0 3 5 9  60 R TS

END

;DOWN A T  SYSTEM  CLOCK RA TE

;LQ A D  T 2  COUNTER W ITH  $ F F F F ;

C l  FAR T 2
.• IN TER R U PT  FLAG & GO COUNT PB6 

P U LS ES
CHECK I F R — HAS T 1  T IM E D  OUT?
N O , K E E P  CH ECKIN G 
Y E S ,  GO F IG U R E  I  OF PB 6  P U LS ES  
COUNTED

PR EP A R E  FOR SUBTRACTIO N  
G E T  LO -ORDER COUNT AND 

C L E A R  T 2  IN T ER R U P T  F LA G .
STO R E LO  A T  HEXLO  IN  ZERO PAGE

;  F IG U R E  H I-O R D ER  COUNT 
; STO R E I T  IN  H EX H I IN  ZERO  PAGE

; C LEA R  T 1  IN T ER R U P T  FLA G  BEFO RE  

LEA V IN G
FOLLOWS EN SU RES TH A T ON LEA V IN G  
D IG IT IZ E D  PO T COUNT W IL L  B E

;T E S T  FOR G R EA TER  THAN $ F F  
;  B Y  LOOKING

;  FOR A  NON-ZERO H I-O R D ER  B Y T E  
;  I F  G R EA TER  THAN $ F F ,  S E T  TO  $ F F

; I F  LO V-ORDER B Y T E  EQUALS ZER O ,

;  S E T  EQUAL TO  $ 0 1 . I F  NOT, 
LE A V E  A S  I S .

R ESTO R E  ACCUMULATOR 
R ESTO R E  FLAG S 
RETURN TO  MAIN PROGRAM
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The sm all loop, starting at WAIT, 
keeps checking to see when the T1 
interrupt flag is set in the Interrupt Flag 
Register (IFR). W hen set, it 's  tim e to 
find out how many pulses got through. 
Since we are dealing w ith a counter that 
starts at $FFFF and counts down, we 
subtract the num bers in the T 2  counter 
from $FFFF, leaving us w ith the proper 
count. I've stored this 16-bit num ber in 
zero page locations $00 and $0 1 , also 
known as HEXLO and HEXHI. These 
two locations may be changed to two 
other locations somewhere else in zero 
page if they conflict w ith other program 
use. After each STA ZERO PAGE in
struction, I've put a NOP instruction 
just in case you want to use a different 
addressing mode to store these numbers 
at the top of your RAM. At this point in 
the subroutine, the T 1  interrupt flag is 
cleared by reading the contents of T1C L.

L et’s review a bit. If all we want to 
get out of this routine is a number from 
$01 through $FF, why do we need two 
bytes to store it  in? W ell, rem em ber I

recommended earlier that you set the 
m axim um  frequency of the VCO  just 
slightly higher than the calculated fre
quency so as to be sure that you can get 
the m axim um  count by turning the pot 
to m axim um . If we just used the low 
order counter of T 2  and the VCO  was a 
bit fast (on purpose or not), we may read 
a value of, say, $03 and not know that 
what we really have is $103. Now, in 
the code labelled O PTIO N , we test for 
just that kind of thing. If we find the 
high order byte to be anything other 
than zero, we know our final answer (in 
HEXLO), should be $FF. If we find the 
high byte is zero, then we work on the 
low byte (which we know m ust be be
tw een $00  and $FF). Here, as previously 
mentioned, I chose to ensure that the low
est number possible is $01 , thus dis-allow- 
ing a $00. If I find a $ 0 0 ,1 m ake it a $01

T he O PTIO N  part of the code is per
sonalized for an application of mine. 
You should m ake it com patible w ith 
what you'd like. Restore the previously 
saved registers and return to the calling 
program.

I've assumed in the previous discus
sion that you are already, at least, 
somewhat fam iliar with the workings of 
the two tim ers on the 6522. If this not 
be the case, try reading the article by 
Marvin L. Dejong in M ICRO (17:27) 
called "6 5 2 2  T im ing and Counting 
T ech n iqu es." It reads a lot easier than 
the 6522  data sheet.

One rem inder... if you change PO T
D IG  to use a VIA other than the one I 
used, be sure you connect the output of 
the VCO  to the correct PB6 pin.

Calibration

If you own a frequency counter, 
calibration can be performed in  about 
two seconds flat. Power up your VCO, 
connect the frequency counter to the 
output of the VCO, turn the PPD pot up 
to m axim um  and adjust the VCO trim 
mer until you read somewhere between 
25500 Hz and 26000 Hz. (continued)

M M M M

V

END  FRUSTRA TIONH
FROM C A S SET T E  FAILURES  
PER R Y  PERIPH ERALS HAS 

TH E HDE SOLUTION  
OMNIDISK S Y ST EM S (5" and 8") 
ACCLAIM ED  HDE SOFTW ARE
•  Assembler, Dynamic Debugging Tool. 

Text Output Processor. Comprehensive 
Memory Test

•  HDE DISK BASIC NOW AVAILABLE  
PERRY PERIPH ERALS S-100 PACKAGE

Adds Omnidisk (5") to 
Your K IM /S-100 System

•  Construction Manual—No Parts
•  FO D S & TED Diskette
•  S 2 0 .  + $ 2 .  postage & handling. (NY resident* 

add 7% tax) (specify for 1 or 2  drive system)

Place your order with: 
PERRY PERIPHERALS 

P.O. Box 924 
Miller Place, N.Y. 11764 

(516) 744-6462
Your Full-Line HDE D istributor/Exporter

PANORAMAS!
w ith

i n D  i r  D U■ ■ ■ b u s  ,3a am. a a n a a  aaaa a B U T # *  <aa X

i  \  M  r  i
HI-RES GRAPHICS DUMP ROUTINES

Easy to Use! Multiple Scale Factors! 
Precise Reproduction! Normal/Inverse Inking!

Dum p e ithe r page one or page two, ho rizon ta lly  o r 
ve rtica lly  on the paper; or, dum p both as a tw o page  
panoram a  w ith both pages butted in perfect registra
tion . Compatible with I/O cards from Apple, Epson, SSM, 
Tymac, California Computer and Mountain Computer.

SCALE FACTORS PROVIDED
P R IN T E R S

S U P P O R T E D

DP9000
DP9001
DP9500
DP9501
MX70
MX80
MX100
IDS440
IDS445
IDS460
IDS560

P A N O R A M IC  O ' V E R T

X 2X 3X 4X 5X
H O R I2  

1X 2X 3X
P O S T -P A ID

P R IC E

29.95
39.95
44.95
49.95
29.95
29.95
44.95
29.95
29.95
39.95
49.95

SmartWare
2281 C obble  S tone C ourt Dayton, O h io  45431

513/426-3579 Dealer Inquiries Invltedl
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If you don't have a frequency 
counter, use a sim ple program that 
repetitively calls PO TD IG , gets the final 
result from HEXLO, displays it for a 
while and then jumps back to the begin
ning. T he program can be used for 
calibration. I've included the listing of a 
short program that does this for a SYM 
using some m onitor subroutines (see 
listing 2 ).

When this code is executed, turn the 
pot back and forth and watch the 
displayed num bers go up and down. 
GO  = $0200 . T h is code w ill work w ith 
either the SYM  7-segment display or the 
video m onitor or T T Y . T he method of 
display w ill, of course, appear different
ly but calibration is easily done either 
way. T he procedure is to turn the pot up 
to m axim um  and adjust the VCO  trim 
m er a little  b it higher than what is need
ed to get a solid display of $F 's. All of a 
sudden your display device w ill become 
very stab le... it w ill look less like gar
bage. At first, you probably m ust have 
th o u gh t th a t e ith e r  you entered  
som ething wrong or I was nuts. If you're 
using the SYM  7-segment display, you'll 
always note a little  flicker because every 
tim e PO TD IG  is called, about 10 
m illiseconds go by before the display is
scanned again for a while.______________

JM CRO

Listing 2

* * * * * * * * * * * * * * * * * * * * * * * * * * * *

A SIMPLE CALIBRATION A I D -  
MAIN PROGRAM FOR A SYM

. *
t
. *
t

A
BY KENNY WINOGRAD

*
*
*• «/

. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *•
1

A C C ESS  EQU S 8B 8 6 ;  U N W RITE-PRO TECT SYSTEM  RAM
C R L F EOU S834D .•CARRIAG E R ET U R N -L IN E  F E E D
OITTBYT ECU S82 FA .-OUTPUT A C C . A S  TOO H EX  D IG IT S
SCAND EQU $ 8 9 0 6 .-SCAN SYM 7 -S E G  D IS P L A Y

POTDIG EQU $ 30 0 ;P O T  P O S . D IG IT IZ E R  S U B R . LO C .

TEMP EPZ $03 .•TEMPORARY STORAGE
HEXLO EPZ $00 ;P O T  D IG .  NUMBER OUTPUT LO C .

0 80 0 20868B C A L IB J S R A C C ESS
0 80 3 2 0 0 0 0 3 JS R POTDIG
0 80 6 A 500 LEft HEXLO ;G E T  PO TO IG  OUTPUT #
0808 EA NOP
0 80 9 20FA 82 J S R OITTBYT .•OUTPUT I T

080C 204D83 JS R C R LF
0 8 0 F A 9 F F LDA # $ FF
0811 850 3 STA TEMP
0 81 3 •

0 81 3 200689 LOOP J S R SCAND .•D IS P LA Y  I T  AND D ELA Y  FOR A  W H ILE
0 81 6 C 603 DEC TEMP
0 81 8 D0F9 BNE LOOP
081A F0E 4 BEQ C A L IB ;G O  BACK AND DO T H E  SAME TH IN G

END A G A IN .

HiqhER TexT 11
/■

from

Synergistic
Software

D o y o u r  screen d isp la ys  a tt ra c t th e  a tte n tio n  th e y  deserve? T h e y  w il l  i f  y o u  use H ig h e r T e x t

W ith  H ig h e r T e x t  ] [ ,  y o u r  te x t  d isp lays  can be

dm OHFUL,
AS6 

£ > K 2 9

B I G ,  TALL,w i d e ,

and in  an u n lim ite d  v a r ie ty  o f  ch a ra c te r s ty les.

O L D  F A S H IO N E D : F U T U R I S T I C : flCO F A N C Y :

F O R E IG N : F U N : U N U S U A L : L iC J K
H iqher T e x t  ] [ a llo w s  y o u  to  d isp la y  te x t  ( fa n c ifu l o r  b u s in e ss lik e ) o n  the  A p p le  I I V  high re so lu tio n  g rap h ics  sc re e n . F u l l  u p p e r/ lo w e r case 9 6  
ch a ra c te r  fo n ts  (c h a ra c te r  se ts) can e a s ily  be  in co rp o ra ted  in to  o th e r p ro g ram s fo r  a p p lic a tio n s  as va rie d  a s : fo re ig n  language t ra n s la t io n , la b e l
ing  g raphs o r m a p s ; c re a t in g  eye  c a tc h in g , e a sy  to  read  p ro m o tio n a l m essages, d isp la y in g  s c ie n t if ic , m a th e m a tic  o r  c o m p u te r  s y m b o ls  (such  as
A P L )  w h ic h  a re n 't  ava ila b le  fro m  the  n o rm a l A p p le  k e y b o a rd ; gam es; a n im a t io n ; and m a n y , m a n y  m o re .

E n live n  y o u r  p ro g ram s w ith  th a t  e x t r a  to u ch  o f p ro fe ss io n a lism  w ith  H igher T e x t  ] [ .  O n ly  $ 4 0 , it  w o rk s  o n  a n y  A p p le  I I o r  A p p le  I I  P lu s  w ith  
a n y  D O S , 3 2 K  R A M , an d  o n e  d isk  d r iv e . So m e  o f  th e  fo n ts  sh o w n  above are p ro v id ed  o n  H ig her F o n ts  I .  H ig her F o n ts  I is av a ilab le  se p a ra te ly
an d  p ro v id e s  2 5  a d d it io n a l ch a ra c te r  se ts fo r  use w ith  H ig h e r T e x t  o r  H igher T e x t  I I  fo r  ju s t  $ 1 5 .0 0 .

A v a ila b le  at y o u r  lo ca l d ea le r or send  c h e c k  o r in q u iry  to  S y n e rg is t ic  S o ftw a re , 5221 1 2 0 th  A v e . S . E . ,  B e lle v u e , W A  9 8 0 0 6 , 2 0 6 -2 2 6 -3 2 1 6 . 

W ash ing to n  res id en ts  add  5 .4 %  sales ta x . 'A p p le  I I  is a tra d e m a rk  o f  A p p le  C o m p u te r , In c .
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OSI AARDVARK 
NOWMEANS BUSINESS!

OSI
W O R D  P R O C E S S IN G  T H E  E A S Y  W A Y -  

W IT H  M A X I-P R O S
T h is  is a line-oriented w ord  processor de

signed fo r the o ffice  that doesn 't w an t to  send 
every new  g irl ou t fo r  training in  how  to  type a 
letter.

It has au tom atic  righ t and le ft margin ju s ti
fication and lets you  v a ry  the w id th  and margins 
during p rin ting . It  has au tom atic pagination and 
autom atic page num bering. It  w ill p rin t any text 
single, double o r trip le  spaced and has text cen
tering com m ands. It  w ill m ake any num ber of 
m ultip le  co p ies'o r chain files together to  p rin t an 
entire d isk  o f  data a t  one tim e.

M A X I-P R O S  has both global and line  edit 
capab ility and the polled keyboard versions 
contain  a co rrected  keyboard routine that make 
the O S I keyboard  decode as a standard type
w rite r keyboard .

M A X I-P R O S  also has sophisticated  file 
capab ib ilities. It  can access a file  fo r names and 
addresses, stop fo r inputs, and p rin t fo rm  letters. 
It has file  merging capab ilities so that it  can store 
and com bine paragraphs and pages in  any order.

Best o f  a ll, i t  is in  B A S IC  (0S65D  51/4”  or 
8 "  d isk ) so that it  can be easily adapted to  any 
printer o r  p rin ting  jo b  and so that it  can be sold 
for a m easly p rice .
M A X I-P R O S  -  $39 .95

N EW -N EW -N EW  
T IN Y  C O M P IL E R

The  easy w ay  to  speed in  yo u r program s. The 
tiny com piler lets you  w rite  and debug yo u r p ro
gram in Basic and then autom atica lly  com piles a 
M achine Code version that runs from  50-150 
times faster. The  t in y  com piler generates re locat
able, native , transportable m achine code that can 
be run on any 6 50 2  system .

It  does have som e lim ita tio n s . It is memory 
hungry — 8 K  is the m in im um  sized system  that 
can run the C o m p iler. It  a lso handles only a 
lim ited  subset o f  Basic — about 20  keywords in
cluding F O R , N E X T , IF  T H E N , G O S U B , G O T O , 
R E T U R N , E N D , S T O P , U S R (X ) ,  P E E K ,  P O K E , 

. (  'v V a ria b le  names A -Z , and Integer 
Numbers from  6 -6 4 K .

T IN Y  C O M P IL E R  is w ritten  in Basic . It can 
be m odified  and augmented by the user. It  comes 
w ith  a 20 page m anual.
T IN Y  C O M P IL E R  -  $ 1 9 .9 5  on tape or disk 

T H E  A A R D V A R K  JO U R N A L
F O R  O S I U S E R S  — T h is  is a b i-m onthly 

tutorial journal running o n ly  artic les about O SI 
system s. E ve ry  issue contains program s custom 
ized fo r O S I, tu to ria ls  on how  to  use and m o d ify  
the system , and reviews o f O S I related p roducts. 
In the last tw o  years w e have run a rtic le s like 
these!

1) A  tu to ria l on M achine Code fo r B A S IC  
programmers.

2 ) Com plete listings o f tw o w ord  processors 
fo r B A S IC  IN  R O M  m achines.

3 )  Moving the D irecto ry  o ff track 12.
4 )  L istings fo r  20 game programs for the O S I.
5 ) H o w  to  w rite  high speed B A S IC  — and 

lots m ore —
V o l. 1 (1 9 8 0 ) 6  back issues - $9 .00
V o l. 2 (1 9 8 1 ) 2 back issues and subscription for
4 additional issues - $ 9 .0 0 .

A C C O U N T S  R E C E IV A B L E  -  T h is  program 
w ill handle up to  4 2 0  open accounts. It w ill age 
accounts, p rin t invoices (including paym ent 
rem inders) and give account to ta ls . It can add 
autom atic interest charges and warnings on late 
accounts, and can autom atica lly  provide and ca l
culate vo lum e d iscounts.

2 4 K  and 0 S6 5 D  required , dual d isks recom
m ended. Spec ify  system .
A ccounts Receivab le . $99 .95

* *  * S P E C IA L  D E A L  -  NO L E S S I  *  •  *

A  com plete business package fo r O S I sm all 
system s -  ( C l ,  C 2 , C 4  o r C 8 ) . Includes M A X I- 
P R O S , G E N E R A L  L E D G E R , IN V E N T O R Y , 
P A Y R O L L  A N D  A C C O U N T S  R E C E IV A B L E  -  
A L L  T H E  P R O G R A M S  T H E  S M A L L  B U S I
N ES S  M AN  N E E D S . $ 299 .95

P .S , W e're so confident o f  the q u a lity  o f these 
programs that the docum entation conta ins the 
programm er's home phone number!

S U P E R D IS K  II
T h is  d isk  contains a  new  B E X E C *  that boots 

up w ith  a  numbered d irecto ry and w h ich  allows- 
creation , deletion and renaming o f files w itho u t 
calling other program s. It a lso contains a slight 
m odification  to  B A S IC  to  a llow  14 character 
f ile  names.

The  d isk  contains a  d isk  manager that co n
tains a d isk  packer, a hex/dec ca lcu la to r and 
several other u tilitie s .

It a lso has a fu ll screen ed itor (in machine 
code on C 2 P /C 4 )) that m akes co rrections a snap. 
We'll a lso  toss in  renum bering and program 
search programs -  and sell the w hole thing fo r — 
S U P E R D IS K  I I  $ 2 9 .9 5  ( 5 1 /4 " ) $34 .9 5  (8 " ) .

ANDFUN, 
TOO!

B O O K K E E P IN G  T H E  E A S Y  W A Y
- W IT H  B U S IN E S S  I

O ur business package 1 is a set of programs 
designed fo r the sm all businessman w ho does not 
have and does not need a fu ll tim e accountant 
on his p ayro ll.

T h is  package is b u ilt around a G E N E R A L  
L E D G E R  program w h ich  records a ll transactions 
and w h ich  provides m o n th ly , q u arte rly , annual, 
and year-to-date P R O F IT  A N D  LO S S  statements. 
G E N E R A L  L E D G E R  also provides fo r cash 
account balancing , provides a  B A L A N C E  S H E E T  
and has m odules fo r  D E P R E C IA T IO N  and 
LO A N  A C C O U N T  com putation .
G E N E R A L  L E D G E R  (and M O D U L E S ) $129 .95 .

P A Y R O L L  is designed to  interface w ith  the 
G E N E R A L  L E D G E R . It  w ill handle annual 
records on 30  em ployees w ith  as m any as 6 
deductions per em ployee.
P A Y R O L L -  $ 49 .95 .

IN V E N T O R Y  is a lso  designed to  interface w ith 
the  general ledger. T h is  one w ill provide instant 
in form ation on supp liers, in itia l cost and current 
value o f y o u r in ven to ry . It also keeps track o f the 
order points and date o f last sh ipm ent. 
IN V E N T O R Y  - $ 5 9 .9 5 .

G A M E S  F O R  A L L  S Y S T E M S  
G A L A X IA N  - 4 K  • One o f the fastest and finest 
arcade games ever w ritten  fo r the O S I, th is one 
features row s o f  hard-hitting evasive dogfighting 
aliens th irs ty  fo r  yo u r b lood . F o r those who 
loved (and t ired  o f) A lien  Invaders. Specify  
system  -  A  bargain at $ 9 .9 5

N E W - N E W - N E W

L A B Y R IN T H  - 8 K  - T h is  has a d isp lay back
ground sim ila r to M IN O S as the action takes 
place in  a  rea listic maze seen from  ground level. 
T h is  is , how ever, a  real tim e m onster hunt as you 
track  down and shoot m obile m onsters on foot. 
Checking out and testing th is one was the m ost 
fun  I've  had in  years! -  $ 1 3 .9 5 ..

N IG H T  R ID E R  - Y o u 'v e  seen s im ila r games in 
the arcades. Y o u  see a w in d in g  tw isting  road 
ahead as you  t ry  to  m ake tim e and stay on the 
road. N IG H T  R ID E R  uses m achine code to  gen
erate exce llen t high speed graphics - by the same 
author as M IN O S.
N IG H T  R ID E R  -  $12 .9 5  cassette only 

T H IE F  - A no ther m achine code goody fo r the 
C1P cassette o n ly . Y o u  m ust use m obile cannon 
to  p ro tect the va luable jew els in  the m iddle of 
the screen from  increasingly nasty and trigger 
happy th iefs . Fast action  and fun  fo r one or two 
p layers. T H IE F  $ 1 3 .9 5  on C1 cassette o n ly !

S U P P O R T  R O M S F O R  B A S IC  IN  RO M  M A 
C H IN E S  -  C 1 S /C 2 S . T h is  R O M  adds line  edit 
functions, so ftw are selectable scroll w indows, 
bell support, cho ice o f O S I or standard keyboard 
routines, tw o  ca llab le  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 from  24  to  4 8  character lin e . When in
stalled  in  C 2  or C 4  (C 2S ) requires installation 
of additional ch ip . C 1 P  requires o n ly  a jum per 
change. — $39 .9 5
C 1 E /C 2 E  s im ila r to  above but w ith  extended 
m achine code m o n ito r. — $59 .95

IP *

OSI

Please specify system on a ll orders
T h is  is on ly  a partia l listing o f w hat we have to o ffe r . We now  o ffe r over 100 program s, data sheets, R O M S , and boards 
fo r O S I system s. O ur $ 1 .0 0  catalog lists it a ll and contains free program listings and programm ing h in ts to  boot.

AARDVARK TECHNICAL SERVICES, LTD. 
2352 S. Commerce, Walled Lake, Ml 48088 

(313) 669-3110 OSI
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6502 Frequency Counter

Turn your m icrocom puter in to  an 
inexpensive frequency counter 
using an A/D converter. 
Demonstration programs fo r OSI 
C2-8P are provided.

Phil Lindquist 
8892 Cooley Lake Road 
Union Lake, Michigan 48085

The Problem

M y personal com puter for the past year 
has been an O hio Scientific Challenger 
C2-8P w ith dual floppy disks and an 
analog I /O  board. Recently, while 
checking the operation of a  new modem 
circuit, a need arose for som e simple 
audio test equipment.

T h is article describes one of the 
programs subsequently developed: a fre
quency counter w ith a m axim um  theo
retical count rate in exccss of 10 KHz 
utilizing a 6502 microprocessor oper
ating at 1 M Hz. An assem bly language 
listing of the actual frequency counting 
routine is provided, as well as a driver 
w ritten in M icrosoft BASIC that calls 
the counter as a USR(X) subroutine. 
T h e Approach

T h e  heart of the frequency counter is 
a  m achine code timed loop requiring 46 
microprocessor cycles, which checks for 
p o s it iv e  s ig n a l tr a n s it io n s , and 
increm ents a counter whenever one is 
encou ntered . T h e  program cy cles 
through the loop 21739 tim es (54EB H], 
which requires one second w ith a 1 
MHz microprocessor clock. T h e  trick is 
to keep all possible paths through the 
loop (lines 410  to 770) equal in  length.

T he duration counter keeps track of 
the number of loop cycles remaining. 
Upon entering the program, the count is 
set to 21739 . Note that to compensate 
for variations in microprocessor clock 
speeds, this value may have to be 
changed.

You can input to the system  through 
an analog to digital (A/D) converter 
such as the new OSI CA-22 analog inter-

Figure 1

O - I -  T -
ANALOG

TO
I DIGITAL

CONVERTER

OSI
CHALLENGER 

C2-8P

OSI
CA-22

face board, or the older OSI 430B  analog 
interface board (no longer available). 
T he CA-22 analog I/O board is a  high- 
performance interface that is capable of 
m ultiplexed 12- or 8- bit A/D conver
sion, using sample and hold and suc
cessive approximation techniques. In 
addition, the CA-22 w ill perform up to 
66 ,000  8-bit A/D conversions each 
second . T h is  cap ab ility  is  m ore 
sophisticated than is required for the 
frequency counter application, and 
alternative hardware implem entations 
may include other A/D converters or 
even an op amp configured as a 
threshhold detector and driving a single 
bit input. However, the alternates will 
require m inor m odifications to the pro
grams I w ill describe here.

T he CA-22 as delivered from OSI is 
set to transform an analog voltage input 
in the range of -10 volts to + 10 volts in
to com plementary offset binary (COB)

digital representation. Complem entary 
offset binary is summarized in table 1 .

T he transition from a negative 
voltage to a positive voltage is reflected 
by a change from one to zero in the m ost 
significant binary digit.

T he 6502 Branch on M inus (BMI) 
instruction is conditional, depending on 
the state of the m ost significant bit of 
the tested byte. Therefore, using this in
struction we may easily determ ine if the 
signal input to the A/D converter is 
greater than or less than zero volts. An 
alternative, if a  T T L  signal is being 
counted, is to connect the signal directly 
into the m ost significant b it o f a parallel 
input port.

T he hardware configuration using an 
A/D converter is diagrammed in figure
1. T h e  capacitor and resistor balance the 
signal input to the A/D around 0 volts.

10
Listing 1 * * * * * * * * * * * * * » * « * * * * # » * * * » * * * * » * * # * » * * * » * *

20 » ProGram F R E Q
30 » OSi 6500 A ssem oler Coae f o r  Frequency C ou nter
4 0 * rTacsram Dy P . L i n a i u i s t i  union i_ai<:e> ,v.ic n io a n
50 » Ja n u a ry  1980
60 X # »*** * * * * * * * * * * * * * * * # * * * * * « * * * * * * * * * * * * * * * * *  it X«
70
80 Prooram m o n ito rs  in p u t anc co u n ts  p o s i t i v e
90 t r a n s i t i o n s  o ccu rr in c . a u r in o  a f ix e a nurnoer

100 of c y c ie s  tn ro u o n  tn e  prociram a s  o e terrm n ec
110 oy count e n te r e d  in to  DR.
120
130 EXTERNA.. ADDRESSES AND VARIABLES!
140
150 0000= CNTL = *00 0 0  >F requ en cy  Count -  i o  o y te
160 0001 = CNTh = *0001  .F req u en cy  Count -  m  D yte
170 0002= DRCl  = *0 0 0 2  iD u ra tio n  Count - lo  o y te
180 0003= DRCh = *0 0 0 3  iD u ra tio n  Count - n i D yte
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190 0004= LAST = *0004 i P o s i t i v e  o r  N eg ativ e  S io n a i
200 C708= INPUT = *C708 iCA-22 A/D Input A d aress
210 C70A= mux = »C70A i CA-2'2 A/D C ontro l A d cress
220 0020= IIUXSET = *20 iM u lt ip le x e r  c o n t r o l , e ic .n t
230 i o i t s i  p o rt zero> no f la c .
240 317E * = *3 l7 E
250 (
260 317E EB54 DR WORD 21739 (D u ra tio n  count f o r  1 Sec
270 31 BO 0000 RES WORD 0 (R e tu rn  lo c a t io n  f o r  r e s u l t s
280 ,
290 3182 D8 START CLD (Entry# i n i t i a l i z e
300 3183 20E131 JSR SWAP iS t o r e  zero  pace l o c a t io n s
310 3186 A900 LDA #0
320 3188 8 500 STA CnTl_ iR e s e t  co u n te r  to  zero
330 31 BA 8501 STA CNTH
340 3i8C  B504 STA LAST ;R e s e t  s ic .n a l f l a c  t o  z e ro
350 31 BE A920 LDA #MUXSET ( S e t  m u lt ip le x e r  c o n tr o l
360 3190  8D0AC7 STA MUX
370 3193 AD7E31 LDA DR i S e t  d u ra tio n  co u n te r
380 3196 8502 STA DRCl.
390 3199 AD7F31 l DA DR+l
400 3 i9 B  8503 STA DRCh
410 319D AD08C7 FREQ6 LDA INPUT iIn p u t from A/D
420 3 1 A0 3030 Bl*il FREQi iCnecK fo r  p o s i t iv e
430 31A2 A504 LDA LAST
440 31A4 D030 BNE FREQ2 iCneck fo r  t r a n s i t i o n
450 31 A6 E600 INC CNTL iOn t r a n s i t i o n
460 31AB D004 BNE FREG3 i in crem en t co u n te r
470 31AA E601 INC CNTH
480 31AC D005 BNE FRE08
490 31AE EA FREQ3 NOP iD elay  7 macnine c y c le s
500 3lAF A90l lDA #01
510 31B1 D000 BNE FREQ8
520 3183  A901 FREG8 LDA #01 iS e t  s ic .n a l f la c . (LOW)
530 31B5 8504 STA LAST
540 31B7 C602 FREQS DEC DRCl. (D e cre a se  d u ra tio n  count
550 31B9 DO12 BNE FREQ7
560 3 IBB C603 DEC DRCh
570 31BD lODE BPL FREQ6 iCnecK f o r  zero
580 3 lB F  A500 LDA CNTL i a u r a t io n  rem aininc.
590 31Cl 8D8031 STA RES ( At e n a i p la c e  freq u en cy
600 31C4 A501 ,_DA CNTH i co u n t in to  RES
610 31C6 8D8131 STA RES+l
620 31C9 20E131 JSR SWAP (R e s to r e  z e ro  pac.e
630 3 ICC 60 RTS (Ana r e tu r n
640 3 1 CD EA FWEQ7 NOP (D eiav  8 macnine c y c le s
650 3 ICE A900 l-DA #0
660 31 DO FOCB BEQ FREQfo
670 31D2 A900 FREQl u.DA #0 (6 c y c l e s  ln c iu d in c  jump
680 3 iB 4  8504 STA l AST (R e s e t  S ic .n al F iaG  (HIGH)
690 3lD 6 EA FREQ2 NOP (Dei ay 25  m acnine c y c le s
700 31D7 EA NOP
710 3 lD 8 EA NOP
720 3 ' D9 EA NO-'
730 3 IDA EA NOP
740 31 DB EA NOP
750 3 1 DC EA NOP
760 31DD A900 t_DA #0
770 3lDF F0D6 BEQ FREQS (Tnen decrem ent o u r a t io n
780 i
790 i Suorou .tine to  s to r e  zero  pac.e lo c a t io n s
800 ( i r STORE aric to r e s t o r e  aero  pac,e
810 ( p r io r  to  r e tu r n .
820 i
830 31 E l A204 SWAP uDX #04
840 3-F.3 B500 NEXT l DA 5 0 »X
850 31E5 A8 TAY
860 3 1 E6 BDF331 i_vA ST ORE. t X
870 31E9 9500 STA *0#X
880 3 1 EB 9 8 TYA
890 31EC 9DF331 STA STORf. X
900 3:, EF CA Dr X
910 3 1F 0  10F1 BPL NEXT
920 31 r  2  6 0 RTS
930 1
940 i
950 3 lF 3  00 STORE .BYTE 0 , 0 , 0 , 0 ,  J  (Zero pac.e storac.e location
950 31F4 00
950 31F5 00
950 31F6 00
.950 31F7 00

The values for the capacitor and the 
resistor should be kept large, but are not 
critical. T he capacitor should be non
polarized.

T he variable LAST is used to store 
the input state previously encountered. 
If a negative value is input, the variable 
LAST is set to 0. W hen the input is 
positive, LAST is checked. A value of 
LAST equal to zero indicates that a 
positive transition has occurred and the 
frequency count is incremented. If the 
input is not positive or if LAST is 
positive, the program enters a delay loop 
to equalize loop timing.

T h e Program

A listing of the assem bly language 
program is presented in listing 1. Five 
zero page locations ($00-$04) are used 
for the flag LAST, and for counting, and 
to m inim ize the num ber of machine 
cycles in the longest path through the 
loop. Since this program was intended 
to be called as a USR(X) subroutine from 
a BASIC driver, the contents of the zero 
page locations used are saved in a tem 
porary storage location by the sub
routine SWAP (line 830). T he input 
from the A/D converter is at C708H . 
T h is variable, called IN PUT, w ill have 
to be changed to suit the user's specific 
equipm ent. Sim ilarly, M U X is the ad
dress of an analog m ultiplexer, set to 
select port " 0"  in this program.

T he assem bly program is  written 
with a starting location memory address 
of 317E  H. T h is location was selected to 
correspond to the beginning of available 
work space for the O hio Scientific 
O S65D  V 3.2  disk operating system  pro
vided w ith 8-inch floppy disk system s. 
T he BASIC driver can be placed after the 
m achine code in the workspace, which 
perm its storage and recall of the object 
code and the BASIC driver in a single 
named disk file. D etails of how this is 
accom plished are covered in the OSI 
disk operating system  m anual and will 
not be covered here.

However, the starting location for 
the assem bly is not im portant; the 
m achine code can be moved to any 
available m em ory locations that can be 
protected to prevent interference by the 
BASIC program. T he execution cycles 
for som e 6502  instructions used in the 
program depend on whether or not 
references are made across page bound
aries. T he program tim ing has been 
computed assuming that all branches 
occur w ithin a single page. Therefore, if 
the program is relocated, be careful to 
place the entire program w ithin a page of 
memory.
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Table 1

A pproxim ate 8-B it
Voltage Binary D ecim al

Level R epresentation Equivalent

+ Full Scale + 10  Volts 00000000 0
M id Scale 0 Volts 0 1 1 1 1 1 1 1 127
- F u l l  Scale - 1 0  Volts 1 1 1 1 1 1 1 1 255

Listing 2

; oo PRi n t : P R i n t :p r i n t : p r i n t : p r i n t ; P R in t 
105 PR I NTT AB (1 5 ) i ''*• *****  * * * * * * * * * * * *  * * * * * * * * * * 11 
110 PR lN TTA B(l5)! " *
115 IN7TAB( 1 5 ) i * *
120 PR .I* t T AB ( 15) . " *
125 PRINTTAB(1 5 ) . " *
130 PRI NTTAB( 1 5 ) i ”*
135 PRINTTAB( 1 5 ) ! " *
140 PRI NTTAB( 1 5 ) i * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * “ 
i4 5  PRINT
150 REM SET USR SUBROUTINE ADDRESS TO *31 8 2  
155 POKE 8955> 130 ! POKE 8 9 5 6 .4 9
160 s=o : S2=o : y=o
165 FORl=lTOlO : PRINT : NEXT

FREQUENCY COUNTER 
Proc.ram oy P - ln o ^ u is t  

union iaxe. Mien. 
January 1980

» "  
*  • 
* "
*  '• 
* 11 
* "

170 PRINT"
175 PRINT*
180 PRI NT"
185 PRINT"
190 PRINT 
195 INPUT"
200 PRINT
205 N = INTIN+.5)
210 IF  N=3 THEN RUN"BEXEC* 
215 IF  N=2 ThEN 340  
220 IF  N=1 THEN 230  
225 GOTO 170

O p tio n s a v a l i a o l e ! 11
1) Count"
2 )  C a ll  o r a te "
3 )  R etu rn  to  m o n ito r"

O ption  a e s i r e a  < l -3 ) * iN

230
235
240
245
250
255
260

265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
361.1
365
370
375
3B0
385
390
395
400
405
410
415
420
425
430

"STANDARD*

P R IN T "*** COUNT x * * "
PRINT
INPUT" In p u t c ie s ir e a  numoer o f fre q u e n cy  sam ples'1; N 
PRINT
IF  N<1 ThEN 170
PRINT I PRINT : PRINT : PRINT : PRINT 
P R IN T " SAMPLE".“FREQUENCY"." MEAN” .
PRINT " NUMBER">TAB(42)i"DEVIATION*
PRINT
REM FOR A DISCUSSION OF STATISTICAL. APPROXIMATIONS SEE 
REM JAN 79 BYTE ARTICLE BY A B FORSYTHE.
FOR 1 = 1 TO N 
X-JSR(X)
X=256*PEEK<1 2 6 7 3 )+PEEK(12672)
D=X-S 
S=S+D/I 
S2=S2+D *( X -S)
IF  I>1 THEN 0= 32/(I - i )
SD=SQRI0 )
PR'INTTAB(3); l .X .S .S D  
NEX I I 
GOTO 160
P R IN T "*** CALIBRATE * * * "
PRINT
N = PEEk:< 12670) + 256*PEEK<12671)
PRINT" C u rre n tly  tn e  proc.ram i s  s e t  to  count fo r  " >N
PRINT11 c y c l e s  trtroucn tn e  rnacnm e co a e  co u n te r  r o u t in e . ' 1
PRINT" Ef.cn count c y c ie  r e q u ir e s  46 m icro p ro ce sso r  c y c l e s .
PR i -nT
INPUT" wouic you ilK e  to  cn a n ce  t n i s " .A *
r’RI
I r  i_EFT*(A*. 1 )<•>" Y" THEN 160
INPUT" In p u t new numoer o f  cou n t c y c l e s 1'»N
PRINT
IF  N<1 OR N>32767 THEN PRINT'1* * *  RANGE PROBLEM * * * "  SG0T0160 
S= I NT ( N / 2'56 / : POKE 1 2 6 7 1 .S  : F'0.<E 12670 . N -256*S  
INPUT" woula you i l k e  t o  u p aate  tn e  o is k  t ' i l e “ iA*
PRINT
IF  ..EFT* < A* »1 )<>* Y" THEN 160 
DISK!"PU FRQCNT 
GOTO 160

A pair of 2'-byte variables is provided 
for com m unication w ith a driver rou
tine. D R is an input to the program and 
determ ines the num ber o f cycles 
through the count loop. T h is  num ber 
m ust be less than 32767 . RES is the 
return location for the frequency count. 
These locations may be accessed from 
the BASIC driver using PEEK and POKE 
statements.

The NO P's beginning in lin e  690 
provide the delay necessary to balance 
the number of m achine cycles in  the 
two m ajor program loops. There are, in 
addition, two shorter delay loops in  pro
gram lines 490  and 640 w h ich  are 
entered when it is not necessary to in
crem ent the frequency count high byte 
or decrement the duration counter high 
byte, respectively.

T he count program is w ritten as a 
subroutine and is terminated by a RTS 
(return from subroutine). Zero page 
locations are restored, but the m icro
processor registers are not saved.

The Driver

Listing 2 is a M icrosoft BASIC driver 
program. Remem ber that the m achine 
code counter is loaded w ith the BASIC 
driver by the OSI O S65D 3 operating 
system , so that an independent load of 
the m achine code by the BASIC program 
is not required. Loading of the machine 
code by the BASIC driver may be 
required by other operating system s, 
however.

T he driver has three m ajor sections: 
Initialization and m enu (lines 150-225), 
count (lines 230-335), and calibrate 
(lines 340-430). Initialization consists of 
first POKEing the starting address 
3182H  (d ecim al 12674) in to  the 
memory locations that control the jump 
to subroutine from the BASIC USR(X) 
com m and (locations 8955 and 89 5 6  for 
O SI’S O S65D 3 system ). Secondly, it 
initializes variables S, S2, and V, which 
are used for statistical analysis. The 
menu requests the user to select the 
cou n t fu n ctio n  ( 1 ), the ca lib rate  
function (2), or stop (3).

The count function w ill call (in line 
290) the m achine code frequency 
counter the number of tim es specified 
by the user. T he frequency count is 
returned in  memory locations 12672 
(low byte) and 12673 (high byte) with 
the m achine code assembled w ith a 
starting location of 12670 (317EH). For 
each sample, the sample num ber, the 
actual frequency count, the m ean fre
quency count, and the standard devia
tio n  are p rin ted . T h e  s ta t is t ic a l
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Figure 2 » * * « # * * » * » * * « « * * * » * * » • * * * * » »
* «
* FREQUENCY COUNTER *
» Proc.ram oy P L in a q u is t  *
* union iatcei ru c n . *
« Jan u ary  i9 6 0  *
* *
U K * * * * * * * * * * * * * * * * * * * * * * * * * *

O p tions a v a i ia D le ;
: ) Count
2 ) C a i lo r a t e
3) R etu rn  to  m o n ito r

O ption d e s ir e d  (1 - 3 ) -i •
: *■

COUNT * * *

in p u t c ie s ir e a  numoer o f  freq u en cy  sam p les? 8

SAMPLE FREQUENCY MEAN STANDARD
NUMBER DEVIATION

2 ■4807 4807  0
2 4808 4 8 0 7 .S  .7 0 7 1 0 6 7 8 1
3 -1808 4 8 0 7 .6 6 6 6 7  .5 7 7 3 5 0 4 0 7
£ 4808 4 8 0 7 . 7 5  .5 0 0 0 0 0 i 59
S 4808 -1807. 8 . -4-47213782
6 4808 4 8 0 7 . 8 3 3 3 3  . 4082485-48
7 4808 4 8 0 7 .8 5 7 1 -  .3 7 7 9 6 4 7 9 5
8 4808 4 8 0 7 .8 7 5  .3 5 3 5 5 3 7 7 5

O ption  d e s ir e d  ( 1 - 3 ) ?  2 

CALIBRATE * * *

C u rre n tly  tn e  procram  i s  s e t  to  co u n t f o r  21739 
c y c i e s  tn ro u cn  tn e  macnine co o e  c o u n te r  r o u t in e . 
Eacn cou n t c y c ie  r e q u ir e s  -16 m ic ro p ro c e s so r  
c yc l e s .
Would you i  u :e  to  cnance t n i s ?  V 

In p u t new numoer o f  count c y c .e s ?  21709  

Would you l i k e  to  u p o ate  tn e  o i s k  f i l e ?  N 

O ption  a e s i r e o  ( 1 - 3 ) ?  1 

COUNT * * *

in p u t a e s i r e o  numoer o f  fre q u e n cy  sarn p ies?  12

SAMPLE FREQUENCY MEAN STANDARD
ISUnBER DEVIATION

4801 •480 i O
2 4801 4801 0
3 4801 ■4801 0
4 4802 4 8 0 1 .2 5 .5
5 4802 -4801.-4 .5-47 7 2  26 23
6 4802 4 8 0 1 .5 . 54/ 7226-45
7 4802 4 8 0 1 .5 7 1 4 3 . 53-452258
8 4801 4 8 0 1 .3 . 5345225-48
9 4801 4 8 0 1 . -44445 . 5270463-46
10 4801 4 8 0 1 .4 .5 1 6 3 9 7 8 3 3
l i 4801 •4801.36364 .5 0 4 5 2 5 0 0 1
12 4801 4 8 0 1 .3 3 3 3 4 . -492365995

algorithms used are discussed in an arti
cle by A.B. Forsythe in the January 1979 
issue of B y te  magazine.

If the microprocessor clock speed is 
1 MHz, 21739  cycles through the count 
routine w ill require one second. The 
frequency count returned w ill be in 
cycles per second or Hz. If the 
microprocessor clock  speed is not a 
nominal 1 MHz, the loop count may be 
adjusted in the CALIBRATE section of 
the drive program. T he count value to 
be adjusted is contained in memory 
locations 12670 (low byte) and 12671 
(high byte). Line 425 resaves the pro
gram with the new frequency count 
utilizing the O S65D 3 disk operating 
system com m and !” P U T FILENAME. 
The author's system , adjusted with a 
calibrated frequency generator, is set for 
a loop count of 21705.

The Results

Figure 2 demonstrates the statistical 
output provided by the BASIC driver 
routine. T he frequency source used in 
this exam ple was the 4800  Hz provided 
to an ACIA which, when divided by 16 
results in 300  baud to a modem. T he 
program has been useful on several occa
sions for measuring frequencies between 
60 and 10,000 Hz. Success w ith this pro
gram has inspired other programs to 
simulate electronic test equipment. 
Audio oscillators and audible logic

probes (using the D  to A output on the 
CA-22 board) are relatively straight for
ward. An oscilloscope sim ulator has 
also been developed, but its frequency 
response is limited by program speed. In 
each case the technique of combining 
m achine code w ith BASIC drivers, as is 
permitted using the OSI disk operating 
system , has proven very beneficial. This 
technique allows a balance in program 
speed, programming ease, program flexi
bility, availability of high level mathe
matical functions, and display flexibility.
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OHIO SCIENTIFIC
T H E  W IZ A R D ’ S C IT Y  —
search fo r go ld  in the  dun
geons beneath the W izard ’s 
c ity  o r in the  s u rro u n d in g  
fo rest. A  dynam ic adventure 
a llow ing  progress in strength 
and experience. A ll OSI — 
casse tte  $12.95, d isk $15.95.
O SI H ARD W ARE 1 5 %  O F F  
RETAIL PRICES!
GALACTIC EM PIRE — 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 
rule an em pire w ith  the com 
puter o r 1-2 o ther players. C4P, 
C8P c a s s e tte  $12.95, d is k  
$15.95.
AIR TR A FFIC  ADVENTURE -
a real tim e air tra ff ic  s im u la 
tion . C4P, C8P d isks  $15.95. 
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+  2, RPV CONTROL, ADVEN

TURE, TOUCH TYPING. IN 
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ca ta log  inc lud ing  photos and 
com ple te  descrip tions.
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GRAPHICS 
FOR OSI COMPUTERS

☆ You Can Produce The Images 
Shown Or Yours And Program 
Motion With Our 256 By 256 H ig h ^ ^  
Resolution Graphics Kit.
Thats 65,536 Individually Controlled 
Points On Your TV Screen.
Increase Column/Line Display.
You Can Set Up Your Own Graphic 
Pixels Including Keyboard Characters 
And Unlimited Figures.

☆  This Kit Includes All Parts, Software 
And Assembly Instructions Required 
To Get Up And Running.
The Included 8k Of 2114 Memory 
Is Automatically Available When 
Not Using The Graphics.
Boot Up And See 8k More Memory. k

☆  Adding The Kit Does Not A ffe c t^ ^ ^ j 
Your Existing OSI Graphics.
Use Both At The Same Time 
Or Separately.
Buy The Entire Kit,
Including Memory, For $185.00 
Or A Partial Kit For Less If You 
Have Parts. Board And 
Instructions $40.00.Instructions 
Include Software.
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u o i s
S  1 0  maw

F o r T h is  K it O r A  C a ta log  
O f O th e r K its , S o ftw a re  

And M anua ls C a ll O r W rite :

M ITTENDORF ENGINEERING  
9 0 5  V illa  N euva Dr. 

L itc h fie ld  P ark , Az. 8 5 3 4 0  
( 6 0 2 ) - 9 3 5 - 9 7 3 4



Step Up to 
Programmable Motion

Making objects move at the 
command o f your com puter is a 
simple and inexpensive 
proposition. This article  
describes the interfacing o f a 
stepper m otor to  a KIM-1. The 
applicability Is dem onstrated in 
a programmable flow  metering 
system.

Figure 1: A typical unipolar stepper motor sch em atic and switching sequence.

David S. L isc insky 
Old C o lony Lane 
C rom w ell, CT 06416

Many exciting com puter applications 
require the ability to physically move 
objects. These applications particularly 
impress those who continually ask, 
"b u t what can it do?” , referring to the 
microcomputer system  you've been 
working w ith for m onths. O ne sim ple 
solution to programmable m otion is a 
stepper m otor interfaced to an I/O port 
of your com puter. T h is approach is not 
only inexpensive, but allows the very 
precise m ovem ents necessary for many 
applications, such as: an x-y plotter, 
moveable "a rm s "  for robots and in
teractive game playing, and the simple 
opening and closing of valves. T h is arti
cle w ill discuss how to go about hooking 
up a stepper motor(s) to your computer. 
Then an actual working system  con
figured around a KIM-1 w ill be used as 
an example of how to cause m ovem ent 
at the com m and of your m icrocom 
puter.

Because stepper m otors convert elec
trical pulses in to  discrete m echanical 
movements, it is easier to obtain very 
precise m otion from a stepper motor 
than from any other type. Each move of 
the m otor is controlled by sw itching the 
current to its windings on and off in  the 
proper sequence. Figure 1 is a diagram of 
a typical stepper m otor w ith four 
separate windings and a table of the ap
propriate sw itching sequence. Energiz
ing the windings w ith each patten in the 
sequence rotates (steps) the m otor shaft

o>
to
•H
s

O
O

r—1 

l
>J
tc
u
od

Q1 Q2 Q3 Q4 STEP

ON OFF ON OFF 1

ON OFF OFF ON 2

OFF ON OFF ON 3

OFF ON ON OFF 4

ON OFF ON OFF 5

r
0)
CO

a predetermined angle from 3 .7 5 °  to 
9 0 ° . If bits from an output port of a 
m icrocom puter are used to control the 
current switching, the m otor shaft can 
easily be rotated any number of steps in 
either direction by software commands. 
For an excellent discussion on the 
details of how stepper m otors actually 
work, see reference 1 .

Selection of the proper stepper motor 
can be difficult. However, for m ost ap
plications, consideration of torque and 
step angle is all that is necessary. The

am ount of torque required is determined 
by the application load, that is, how 
m uch energy it w ill take to budge the 
object you want to move. The torque 
developed by a specific m otor is a func
tion o f how fast you try to turn it, the 
am ount of current that is supplied to the 
windings, and the drive design. The 
speed/torque curves supplied by the 
manufacturers to describe their m otors 
can aid in proper m atching of a m otor to 
your application. However, torque is 
not a  function of cost. Therefore, it 
sim plifies m atters and is cost-effective
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to get a m otor that can supply more 
torque than you actually need.

T he second consideration is step 
angle, or how precisely the rotation can 
be controlled. Typically the choice is 
7 .5 °  (48 steps/rev). In general, smaller 
step angles cost significantly more, but 
larger angles do not. So again, to 
sim plify m atters, the sm allest step angle 
for the money is usually the best choice 
since it can be used in more applica
tions. Applications that require more 
resolution than 7.5°/step can use 
gearing.

Figure 2 is an inexpensive drive in
terface between a parallel 1/O port and a 
stepper m otor w ith 4-coil unipolar 
windings. By writing the appropriate bit 
patterns to the port in the proper se
quence, the m otor shaft can be rotated 
clockw ise or counter-clockw ise. Listing
1 is  a  simple program to rotate the shaft 
clockw ise, one revolution, using the 
two least significant bits of port B from 
the on-board 6530  of a  KIM-1.

A Real Application

A particularly sim ple but quite 
useful application for a stepper m otor is 
the programmable opening and closing 
of valves to control fluid flow. Although 
this application is probably of more in
terest to industrial proccss control than 
m icrocom puter hobbyists, it illustrates 
the sim plicity of using stepper motors 
and software to control m otion.

T h e  H ardw are

T he first problem in controlling fluid 
flow is the m echanical coupling of a 
valve and the stepper m otor shaft. One 
possible coupling is show n in photo 1 . 
O th e r  approaches w ould inclu d e 
"gear"-type drive system s. However, 
direct coupling is the sim plest method.

The next problem is in knowing the 
flow at any given position of the valve. 
Ideally, flow control would be closed- 
loop. T hat is, a transducer would feed 
back a signal that is proportional to the 
flow to the com puter. T he executing 
program would then modify the flow by 
opening or closing the valve in order to 
m aintain the desired flow. However, 
flow transducers are expensive and 
dependent on the type of fluid then are 
sensing.

An alternate technique is the execu
tion of a preselected sequence of instruc
tions, or open-loop control. Although 
this is a less flexible means of control, it 
is also less expensive. All that is re
quired is calibration of the valve posi
tion vs. flow, or more specifically, steps

Figure 2: Inexpensive drive interface for a stepper motor with 4 coil unipolar windings.

Photo 1: The m echanical coupling of a stepper motor and a metering valve.
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of the m otor vs. flow. These values can 
then be used as settings for various flow 
rates allowing alm ost any flow vs. tim e 
pattern to be generated.

The Softw are

Program development and user in
teraction (to produce com plex flow pat
terns] is rather easy on a relatively 
powerful com puter such as an AIM 65. 
H ow ever, an  in e x p e n s iv e ,  y e t  
sophisticated, open-loop flow control 
system can be based on a single board 
computer like the KIM -1. T he software 
presented here reflects a lim ited amount 
of computing power, and depends on the 
user precalculating and entering the 
command parameters. T he driving pro
gram (listing 2) interprets and executes 
the entered table of instructions. The 
program is easy to use and illustrates the 
control over m otion that can be inex
pensively obtained.

The objective of the program is to 
allow alm ost any flow vs. tim e pattern 
to be generated. T he user enters values 
in a table that can occupy up to 255 con
tiguous bytes in memory. The table is 
composed of up to 51 unique move com 
mands (5 bytes each) that specify suc
cessive flow settings. Increasing the 
complexity of the desired curve in
creases the total num ber of commands 
that are required.

Table 1 defines the move command. 
In general, the argum ents of the 
command specify:

1 . how long to hold a given flow,
2. how many steps to rotate at the end 

of the hold time,
3. how many tim es to repeat a par

ticular sequence of commands,
4. the starting address of a sequence to 

be repeated.

All entries are in hexadecim al. Loops 
may not be nested, but otherwise, 
anything goes.

Listing 1 also includes a sample 
command table w hich will open (Vs 
rev.) and close [Vs rev.) the valve 16 
times at 5-second intervals, followed by 
a 10-second wait and two clockwise 
revolutions.

Conclusion

T he interfacing of a stepper m otor to 
a KIM-1 has been described. T he con
cepts were implemented in a program
m ab le  f lo w m e te r in g  s y s te m . 
Throughout the discussion, low cost

Table 1: Definition of a Move Command

Address D escription

XXXO H O LD  tim e in m inutes

X X X I H O LD  tim e in seconds

XXX2 Num ber of steps to RO TA TE
a. 00 =  no steps
b. 01 to 7F = num ber of CW  steps
c. 80 to FF =  num ber of C C W  steps + 7FH

XXX3 Num ber of tim es to repeat (LOOP) a sequence
a. 00 = no loop, go directly to the next HOLD tim e
b. 01 to FE = num ber of tim es to loop
c. FF = stop

XXX4 BRANCH ADDRESS 
a. 00 to FF =  low order byte of the address of the 

next H O LD  tim e

Listing 1: A KIM-1 program to rotate a stepper motor one clockwise revolution in
10 seconds.

; *  F I L E  ROTCW 
.  *

DDR EOU $1703
PORT fO U  $1702

'
ORG $20 0
O B J $80 0

0 2 0 0  A 9 F F
'

LD A # $ F F ;  I N I T I A L I Z E  PO RT B  FO R OUTPUT
0 2 0 2  8D 0317 STA  DDR
0 2 0 5  D8 CLD
0 2 0 6  A 9 0 0 IO A  # $00
0 2 0 8  8D 3602 ST A  S T E P S ;  I N I T I A L I Z E  S T E P  COUNT
0 2 0 B  A 203 LP1 LD X  #$03
0 2 0 D  BD3202 LP 2 LD A T A B L .X ,-GCT A P P R O P R IA TE  B I T  PA TTERN
0 2 1 0  8D 0217 S T A  PORT ;  RO TA TE 1 S T E P
0 2 1 3  A9CB LD A #$CB
0 2 1 5  8D 0717 S T A  $ 1 7 0 7 ;D E IA Y  2 0 .8  M SEC .
0 2 1 8  AD 0617 LP 3 LD A $ 1 7 0 6
0 2 1 B  DOFB ® JE LP 3
021D  AD 3602 ID A  S T E P S
0 2 2 0  18 C LC
0 22 1  6901 ACC #$01
0 2 2 3  C 9 3 0 CMP # $30 ; I F  C0UN T=48,

THEN 1 R E V . CC M PICTED

0 2 2 5  F 0 0 8 BEQ  H A LT
0 2 2 7  8D 3602 S T A  S T E P S ;O T H EF W IS E ,

S E T  X  FOR N EXT PATTERN

0 22 A  CA DEX
0 2 2 B  1 0 E 0 B P L  L P 2
022D  30DC BMI LP1
0 2 2 F  2 00 5 1C HALT J S R  $1C 05
023 2 •
0 2 3 2  0 20 0 01 T A B L H EX  0 2 0 0 0 1 0 3
0 2 3 5  03
023 6
0 2 3 6  00 S T E P S B Y T  $00

END

No. 41 -  October 1981 MICRO -  The 6502/6809 Journal 31



and sim plicity have been emphasized. 
However, the same concepts can be 
used for complex control situations in 
which many sim ultaneous m ovem ents 
are desired. This discussion is just the 
first step.
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Listing 2: KIM-1 program to  provide open loop 
flowmetering system.

; *  OPEN LOOP CONTROL 
; *  PROGRAM FOR KIM  

; *  B Y  E A V ID  L IS C IN S K Y

0 2 0 0  2 02 0 02 MAIN J S R  IN IT
0 2 0 3  2 05 3 02 NEXT J S R  T IM E
0 2 0 6  2 07 6 02 J S R  MOVE
0 2 0 9  BD0003 LD A T A B L ,X

0 2 0 C  FOOA BEQ CONT
0 2 0 E  C 9 F F CMP # $ FF
0 2 1 0  FOOB B B S  STOP
0 2 1 2  2 0 2 E 0 2 J S R  DOOP
0 2 1 5  A E F 1 0 2 ID X  T X
0 2 1 8  E 8 c c m I  NX
0 2 1 9  E 8 IN X
0 21 A  4 C 0302 JM P NEXT
0 2 1 D 2 00 5 1C STOP J S R  $1C 05
0 2 2 0 J
0 2 2 0  A 9 F F IN IT LD A #$FF
0 2 2 2  8D 0317 S T A  $1703

0 2 2 5  A 2 0 0 LDX # $00
0 2 2 7  8 E E E 0 2 O TX F T R
0 2 2 A  8 E E F 0 2 S T X  KNT
0 2 2 D  6 0 R TS
0 2 2 E ;
0 2 2 E  8D EF0 2 LOOP S T A  KNT
023 1  204A 02 U O J S R  GOTO
0 2 3 4  2 0 5 3 0 2 L l l J S R  T IM E
0 2 3 7  2 07 6 02 J S R  MOVE
0 2 3 A  BD0003 LD A T A B L .X
023D  F 0 0 6 B ED  NX
0 2 3 F  C E E F 0 2 DEC KNT

0 2 4 2  DOED EN E L 1 0
0 2 4 4  6 0 RTS
024 5 ;
0 2 4 5  E 8 NX IN X
0 2 4 6  E 8 IN X
0 2 4 7  4 C 3402 JM P L l l
024A •
0 24A  8 E F 1 0 2 GOTO S T X  T X
024D  E 8 IN X
0 2 4 E  BD 0003 LD A T A B L .X
025 1  AA TAX
0 2 5 2  60 RTS
025 3 ;
0 2 5 3  BD0003 T IM E LD A  T A B L .X
0 2 5 6  FOOB BEQ PS1
0 2 5 8  8D EC02 OTA VAR
0 2 5 B  A 93C LD A #$3C
025D  8D F002 S T A  TEMP
0 2 6 0  2 09 1 02 J S R  D ELY
0 2 6 3  E 8 PS1 IN X
0 2 6 4  BD 0003 ID A  T A B L .X
0 2 6 7  FOOB BED  P S 2
0 2 6 9  8D EC02 S T A  VAR
0 2 6 C  A901 LD A #$01
0 2 6 E  8 D F0 0 2 S T A  TEMP
0271  2 0 9 1 0 2 J S R  D ELY
0 2 7 4  E 8 PS2 IN X
0 2 7 5  60 R TS
0 2 7 6
0 2 7 6  BD 0003 MOVE LD A T A B L .X
0 2 7 9  FOOA BEQ  RTRN
0 2 7 B  8D EC02 OTA VAR
0 2 7 E  C 980 CMP # $80
0 2 8 0  B005 DCS BW
028 2  20B 102 J S R  CW
0 2 8 5  E8 RTRN IN X
0 2 8 6  6 0 RTS
0 2 8 7  4 9 8 0 BW EOR # $80
0 2 8 9  8D EC02 OTA VAR
0 2 8 C  20C 702 J S R  CCW
0 2 8 F  E 8 IN X
0 2 9 0  6 0 RTS
0291 ;

0291  AD F002 D ELY ID A  TEMP
0 2 9 4  8DED02 S T A  VAR2
0 2 9 7  A 004 L2 L D Y  #$04

6809
Software

W n i T E

OR

C aLL 
Fo r  CA TA loq

(315)474-7856 
Frank Hogg Laboratory, Inc. 

130 M idtown Plaza 
Syracuse, NY 13210

control of a one valve

IN I T IA L I Z E
HOLD FOR REQ U ESTED  T IM E  
RO TATE REQ U ESTED  NO. S T E P S  
R EP EA T  A  SEQ UENCE?
NO

; IN IT IA L IZ A T IO N  SU BRO U TIN E 
;P O R T  B  DftTA D IR E C T IO N

;C T O ER  P O IN T ER S  AND COUNTERS

;  COUNT FOR DOOP

.•TRAN SFER TH E  BRANCH ADDRESS 
;  TO  T O E  X  R E G IS T E R , TO ER EBY  
;  R E S E T T IN G  TO E  IN D EX  O F  TH E  
;T H E  N EX T  T A B L E  LO CA TIO N  TO  
;  B E  IN T ER P R E T ED

;G E T  NO. O F M IN U TES TO  W A IT

.-DEXAY FO R  6 0  SECONDS 

;G E T  NO. O F SECONDS TO  W A IT

;  D ELA Y  FO R  1 SECOND

;V A R=  TO TA L # S T E P S  TO  TA K E

;CCW  I F  >=$80 
; O TH ERW ISE CW

U S E S  " D IV ID E  B Y  1 0 2 4 "  
IN T ER V A L  T IM E R  TO  D ELA Y  
FOR NO. O F  SECONDS IN

(Continued)
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0299 A 9 F4  L 3  LD A # $ F4 ;  ACCUMULATOR
029B 8D 0717 OTA $1707
029E  AD 0617 L 4  LD A $1706
02A1 DOFB EN E L 4
02A3 88 DEY
02A4 D0F3 EN E L3
02A6 C EED 02 DEC VAR2
02A9 DOEC L 2
02AB C EEC 02 DEC VAR
02AE DOE1 E N E  D ELY
02B 0  60 RTS
02B1
02B1 A C EE0 2  CW LD Y  F T R
02B4 20D B02 L 5  J S R  S T E P .•TAKE 1 S T E P  CW
02B7 C8 IN Y
02B8 C O M C P Y  #$04 ; A F T E R  4  S T E P S  R E S E T  Y  R E G . FOR
02BA D 002 BNE L 6 BEG IN N IN G  O F S T E P P IN G  SEQUENCE
02BC AOOO U JY  #$00
0 2 B E  C E E C 0 2  L 6  DEC VAR
02C1 DOFl EN E L 5 ; I F  VAR= 0, ROTATION I S  F IN IS H E D
02C 3 8 C E E0 2 S T Y  F T R
02C 6 6 0 RTS
02C7
02C 7 A C EE0 2  CCW LD Y  F T R
02CA 8 8  L 7  DEY
02C B  1 00 2 B P L  L 8
02CD A003 I C Y  #$03 A E T E R  4  S T E P S  R E S E T  Y  R EG . FOR
0 2 C F  20D B02 L 8  J S R  S T E P S T A R T  O F S T E P P IN G  SEQUENCE
02D2 C EEC 02 DEC VAR T A K E  1 S T E P  CCW
02D5 D0F3 EN E L 7
02D7 8 C E E0 2 S T Y  FTR
02DA 60 RTS
02DB
02D B B 9 F 2 0 2  S T E P  LD A TU RN , Y •U S E  Y  R E G . TO  IN D EX  TURN T A B L E
02D E 8D 0217 S T A  $ 1 7 0 2 T A K E  1 S T EP
02E1  A90A LD A #$0A
0 2 E 3  8D 0717 OTA $1707 •D E IA Y  ABOUT 0 .0 1  S E C . TO
0 2 E 6  A D 0617  L 9  LD A $1706 A L I fW  C O IL S  TO  RELA X
0 2 E 9  DOFB BNE L 9
0 2 E B  60 RTS

0 2 E C  0 0  VAR B Y T  $ 0 0 T O T A L NO. O F S T E P S  TO  TA K E
02ED  0 0  VAR2 B Y T  $00 SCRATCH
0 2 E E  0 0  F T R  B Y T  $ 0 0 P O IN TER  TO  N EX T  PA TTERN  IN  SEX).
0 2 E F  0 0  KNT B Y T  $ 0 0 NO. T IM E S  TO  R E P E A T  A  LOOP
0 2 F 0  0 0  TEMP B Y T  $ 0 0 SCRATCH
02F1  0 0  T X  B Y T  $00 SCRATCH
0 2 F 2
02F2 TU RN : T A B L E  O F  B I T  PA TTERN S TO  PRO V ID E
0 2 F 2 TH E  A P P R O P R IA TE  S T E P P IN G  SEQUENCE
02F2 FOR A  4-W IN D IN G  U N IP O IA R  S T E P P E R  M7TOR
02F2
0 2 F 2  0 3 0 1 0 0  TURN HEX 0 3 0 1 0 0 0 2
0 2 F 5  02
0 2 F 6

0 30 0 OR3 $ 3 0 0

0 30 0
0 3 0 0  0 0  T A B L  B Y T  $ 0 0  t SA M PLE: HOLD 0  M IN .
0301  05 B Y T  $ 0 5 5  S E C .
0 30 2  10 B Y T  $ 1 0 RO TATE 16  S T E P S  CW

( 1 / 3  R E V . )

030 3  0 0 B Y T  $00 GO TO  N EX T  CCM1AND
0 3 0 4  0 0 B Y T  $ 0 0
030 5  0 0 B Y T  $ 0 0 HOLD 0  M IN .
030 6  0 5 B Y T  $05 5 S E C .
030 7  9 0 B Y T  $90 ROTATE 16  S T E P S  CCW
030 8  10 B Y T  $ 1 0 LCO P 16  T IM ES
030 9  0 0 B Y T  $ 0 0 S TA R T IN G  A T  T A B L E  ADDR. $XX00
0 3 0 A  0 0 B Y T  $ 0 0 HOLD 0  M IN .
0 3 0 B  OA B Y T  $0A 10  S E C .
030C  6 0 B Y T  $ 6 0 RO TA TE 9 6  S T E P S

( 2  R E V S .)

030D  F F B Y T  $ F F STOP
0 3 0 E

END

Three 
IMPORTANT  

Books for your APPLE

t h a t ' s  W here  i n  the

APPLE ?

AN ATLAS TO 
THE APPLE COMPUTER

The MOST Complete $14.95 
MEMORY MAP of the 128 pages 
Apple ever published.

$24.95*
each
224 pages 
w/DISK

Two SUPERB blends
of articles and 
programs from 
MICRO magazine 
for the Apple.

To order, call toll-free
1-800 -227-1617  E x t. 564

In California: 
1-800-772-3545 Ext. 564

Master 
Card & 

VISA 
Accepted

MICRO INK, Inc.
34 Chelmsford St. 

P.O. Box 0502 
Chelmsford, MA 01024

•Add $2.00 for shipping. 
Massachusetts residents add 5% tax.
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OSI Disk Users
Double your d isk s to rage  capacity  
W ith o u t adding d isk drives

N ow  y o u  c a n  m o re  th a n  d ou ble  y o u r u s a b le  flop p y  
d is k  s to r a g e  c a p a c ity —fo r a  fra c tio n  o f  th e  c o s t 
o f a d d itio n a l d is k  d riv es . M o d u lar S y s te m s ' 
D isk D o u b le r '"  is  a  d o u b le-d en sity  a d a p te r  th a t  
d o u b les th e  s to r a g e  ca p a c ity  o f  e a ch  d is k  tra c k . 
T h e  D isk D o u b ler p lu g s  d ire c tly  in to  a n  O S I d is k  
in te r fa c e  b o ard . No c h a n g e s  to  h a rd w a re  o r 
so ftw a re  a re  req u ired .

T h e  D isk D o u b ler in c r e a s e s  fre e  u se r  d is k  s p a ce  
fro m  5 0 K  to  1 2 0 K  for m in i flop p ies, fro m  2 0 1 K  to  
4 2 0 K  fo r  8  in c h  flop p ies. W ith  th e  D iskD oubler, 
e a c h  d riv e  d o e s  th e  w o rk  o f  tw o. You c a n  have 
m ore a n d  la rg e r  p ro g ra m s , re la te d  f ile s , an d  d is k  
u til it ie s  o n  th e  s a m e  d is k —fo r e a s ie r  o p era tio n  
w ith o u t c o n s ta n t  d is k  c h a n g e s .

Y ou r O S I s y s te m  is  a n  in v e stm e n t in  c o m p u tin g  
pow er. G e t th e  fu ll v a lu e  fro m  th e  d is k  h a rd w a re  
a n d  s o ftw a re  th a t  y o u  a lre a d y  ow n. J u s t  w rite  to 
u s , an d  w e ’ll  s e n d  you th e  fu ll  s to r y  o n  th e  
D isk D o u b ler, a lo n g  w ith  th e  r e s t  o f  o u r  g ro w in g  
fa m ily  o f  O S I-co m p a tib le  p ro d u cts.
,M  D is k D o u b le r  i s  a  t r a d e m a r k  o f  M o d u la r  S y s t e m s

Modular Systems______
P.O. Box 16 A Oradell. NJ 07649 
201-262-009 3

OSI COMPATIBLE HARDWARE
A O / f  b a s « f  I RS232<serial printer port. DIP SW ITCH selectab le baud rates o f 300-9600 . 
Handshaking (C TS I input line is  provided to signal the computer when the printer butter 
is  full. Compatible with OS-65U V1.2 and OS-65D.
I0-CA9 P A R A LLE L  PO RT * 175
Centronics Standard Parallel printer in terlace  for OSI com puters. The  card com es com 
plete with 10 ft. ot flat ribbon cable . Compatible with OS-65D and OS-65U software. 
I0-CA9D D IABLO  P A R A LLE L  PORT . * ’ «
D IA B L 0 12 B IT  WORD Para lle l port for use w ilh  word processor type printers. Complete 
with 10 ft. cable . Compatible with OS-65U software.
10-LEVEL 3 M ULTI-USER EXPAN SIO N  **50
Provides 3 printer interfaces currently supported by OSI-Serial. Centron ics Paralle l, 
D iablo Paralle l. 4K of memory a t DOOO for Multi user executive. 4 Port seria l c lu ster. The 
L E V E L  3 card allow s expansion of an  O SI C3 m achine up to 4 users with appropriate ad- 
ditional memory partitions.
24MEM-CM9.. ■ $360 16MEM -CM 9...S300 8M EM -CM 9...S210
24K memory card is  ava ilab leat 3 different populated levels. All cards are fu lly socketed
lo r2 4 K o l memory The c a rd  uses 2114 300ns ch ips. D IP  SW ITCH addressing is  provided
in the form of one 16K b lock and one 8K  block. A lso  supports D IP  SW ITCH memory parti- 
tion addressing lor use in multi user system s.
FL470 FLO PPY  DISK C O N TR O LLER  * 180
OSI-Type lloppy d isk controller and real time c lock. W ill Support 5 / . o r 8 . S ing le  or 
double-sided drives. Requires drives with separated data and c lo ck  outputs. ^

lu p e rV O C a n l Supports8K  ot 2114 memory in two D IPSW ITCH  addressab le4Kb locks, 
216  B it Parallel Ports m ay be used a s  printer interfaces, 5 RS-232 Se ria l Ports with C T S  8 
R TS  handshaking. W ilh  manual and Molex connectors.
BMEM-CM9 BAREM EM O RY CA R D  *®°
Bare 24K memory card , a lso  supportsOSI-type real time c lo ck  and floppy d isk controller 
With manual and Molex connectors. ^

^ otow pe'boarrfholds96 14 or 16 pm IC 's . W ill a lso  accom m odate 18.24 or 40 pin IC 's. 
Row and colum n zone m arkings, e asy  layout. epoxy g la ss  P  C . board.
C1P-EXP EXPANSION IN TE R FA C E  * 6*
Expansion tor C1P  600 or 610 boards to the OSI 48 P in  B u ss . U se s  expansion socket and 
interlace circuitry to expand to 48 P in  Backplane. Requires one slo t in backplane. ^

Assem bled £s lo t backplane with male Molex connectors and termination resistors.

A  c ircu il when added to O SI Minifloppy system s extends the lile o t drives and media. A c
com plish Ih is  by shutting o lf Minifloppy Spindle motor when system  is  not accessing  
the drive. Complete K IT  and manual.
PW-5-6 PO W ER SU P PLY  S29
Power One brand supply 5V  - 6  am ps with overvoltage protection. Reg. S49.95.

PRODUCTS,

S29

D&N MICRO
I N C .

3 6 8 4  N. W ells  S tre e t F t . W ayn e, Indiana 4 6 8 0 8  
2 1 9 /4 8 5 -6 4 1 4

T E R M S : C h e ck  or m o ney o rd er Add $2 S h ip p in g i O u ts id e  U .S . add  1 0 % .

APPLE DISK & MEMORY UTILITY

T H E  IN S P E C T O R
These utilities enable the user to examine data 
both in the Apple's memory and on d isks. Simple 
commands a lb w  scanning through RA M  and 
RO M  memory as well as reading, displaying and 
changing data on disk

Read and rewrite sections of Random Access files 
Reconstruct a blown V T O C  Weed out unwanted 
control characters in C A T A L O G  listings 
U n D E L E T E  deleted files or programs. Repair files 
that have erroneous data A ll without being under
program control, and more......

You  may transfer sectors between d isks This 
allows you to transfer D O S  from one d isk to 
another (hereby saving a blown disk when all that’s 
blown is D O S itself; o r to restore a portion of a 
blown d isk from its backup disk.

Its unique N IB B L E  read routine provides a  H i Res 
graphical representation of the data on any track 
allowing you to immediately ascertain whether 
your disk is 13 sector or 16 sector G e t an  I/O 
error is it because you have the wrong D O S  up? 
is it because of a bad address field? or a bad data 
field? or because a  track was erased’  Th is  will 
allow you to tell in an instant without blowing away 
any program in memory

• R ep airs  Blow n D isks
• R e a d s  N ibbles
• M ap s D isk S p a ce
• S e a r c h e s  D isks

T he  IN S P E C T O R  even lets you search through 
an entire d isk or through on board memory for the 
appearance of a stnng. Now you can easily add 
lower case to your programs (w ith L C A )

D o  you want to add so-called illegal line numbers 
into your program? or have several of the same line 
numbers in a program (like the professional 
programmers do)? o r input unavailable commands 
(like H1MEM to Integer Basic)? o r put quotation 
marks into P R IN T  statements? Here’s the easy 
way to do them all!

A N D  M O R E  
The IN S P E C T O R  provides a U S E R  exit that will 
interface your own subroutines with those of the 
IN S P E C T O R  itself. Fo r exam ple, just put a 
screen dump routine (sample included in 
documentation) at H E X  0300 and press C T R L  Z. 
The contents of the screen page will print to your 
printer.

RO M  R E S ID E N T  R O U T IN E S  
The  INSPECTOR utilities come on an easily 
installed EPRO M  Th is  makes them always 
available for instant use. No need to load a disk 
and run a program

F U L L Y  D O C U M E N T E D
Unlike other software of its kind. The 
IN S P E C T O R  com es with an  E A S Y  to 
understand manual and reference card. Exam ples 
and graphics help even the uninitiated use the 
power of these utilities. And furthermore, we offer 
the kind of personal service which you have never 
experienced from a software vendor before

» S e a r c h e s  M em ory  
» E d its D isk S e c to r s
• O u tp u ts  S c re e n  to  P rin ter  
» D isplays M em ory  In H E X /A S C II

Se e  yo u r L O C A L  D E A L E R  O R  
M aste rca rd  o r  V is a  u se rs  c a ll  T O L L  F R E E  1- 
800-835-2246. K a n s a s  re s id en ts  c a ll 1-800- 
362-2421. O r  send  $49.95. Illin o is  re s id en ts  
add $3 sa le s  tax.

S Y S T E M  R E Q U IR E M E N T S
A ll Apple II configurations tha t have access to  Integer Bas*c 
(e ither m R O M  o r  R A M ) will support T he  IN S P E C T O R  
Just place the ch ip  in  em pty socket D 8  either on  the m other 
board  o r  in  an Integer firm w are card App le  I I*  systems 
w ith  R AM  expansion boards o r language systems will 
receive the IN S P E C T O R  o n  d isk to  merge and load w ith  
IN TBASIC

And if yo u  have an Apple II* .w ithou t either R A M  o r RO M  
access to  Integer Basic. yo u  w ill still be  able to  use The 
IN S P E C T O R  because w e  are m aking available 16k RAM 
expansion boards at a very affordable p rice  N o t on ly  will 
you be able to  use The IN S P E C T O R , bu t you w ill a lso 
have access to  Integer Baste and  o ther languages O ur 
price  lo r  B O T H  the IN S P E C T O R  a n d  o u r  16k R A M  
b o a rd  is  $169 .95 , less than m ost R AM  boards alone Call 
ou r o ffice for details

A n o th e r  Q u ality  P ro d u c t (rom  
O m eg a  S o ftw a re  P ro d u c ts . Inc.
2 2 2  S .  R iv ersid e  P la z a , C h ic a g o , IL  6 0 6 0 6  
P h o n e  < 3 1 2 ) 6 4 3 - 1 9 4 4

• 1981 Omega Software Products, Inc
Apple is  a  registered tradem ark of Apple Com puter, Inc
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JMCftO
New Publications

Mike Rowe 
New Publications 
34 Chelmsford Street 
P.O. Box 6502 
Chelmsford, MA 01824

Software

Graphic Software for M icrocom puters
by B.J. Korites. Kem  Publications (190 
Duck Hill Road, P .O . Box 1029, Dux- 
bury, M A 02332), 1981, 184 numbered 
pages, illustrations, listings, 11 x  8 'A 
inches, cardstock cover w ith plastic 
comb binding. $19 .95

A self-teaching guide to writing com 
puter graphics softw are on m icro
computers. It contains 61 programs for 2 
and 3 dim ensional graphics ranging 
from elem entary to advanced concepts. 
Theoretical conccpts are presented next 
to actual program listings so that users 
can modify programs to suit their own 
applications. Because the book has been 
printed on only one side of each leaf, 
there are actually 368 pages, 184 of 
them blank. Students can use the blank 
page facing cach text page for notes. All 
programs are in  BASIC, written for the 
Apple II Plus 48K  system  and may be ob
tained on disk from the publisher for 
$18 .95 . T he author states that the pro
grams are easily convertible to other 
languages, such as FORTRAN or Pascal.

CONTENTS: Introduction,- Basic Plotting 
Commands; Point Drawings,- Line Drawings; 
2D-Interactive Graphics,- 2D-TransIation; 
2D-Scaling and Stretching; 2D-CIipping: 
2D-Rotation: 3D-Rotation; 3D-Translation 
and Rotation; Perspective; Intersections; 
Hidden Line Rem oval,- Shading; 3D-Shapes; 
Matrix Concatenations; Tablets; Applica
tions; Practice Problems.

Nailing Jelly to  a Tree by Jerry W illis 
and W illiam  Danley, Jr. dilithium  Press 
(P.O. Box 606, Beaverton, OR 97075], 
1981, viii, 244 pages, diagrams, listings, 
5 ‘/i x  8!/2 inches, paperbound.
ISBN: 0-918398-42-8  $12 .95

This is a book on software for the person 
who is interested in using and adapting 
the many computer programs available 
in books and magazines and from soft
ware houses.

CONTENTS: Introduction to the Care and 
Feeding o f  Small Computers—Who is this 
book for?; What you will read about; Levels 
of computer language. Two, Four, Six, 
Eight—What You Gonna Accumulate!—The 
binary number system; Binary math; Types 
of numbers; Boolean algebra; Computer 
codes. Software I Have Known and Loved— 
Starting options; Some typical monitor and 
operating systems software. Mr. Chips and 
the Machine Language—Chips and instruc
tion sets; Registers and flags; Instruction 
sets; Hardware details and software opera
tion; Important memory addresses; A sample 
machine language program. A Better W ay -  
A ssembly Language Programming—Steps in 
assembly language programming. Quick and 
Dirty BASIC—Getting acquainted; How to 
use this chapter; Introduction to BASIC. 
More Dirt—Making decisions and com
parisons; Subscripted variables; Math func
tions; String functions. Converting from One 
BASIC to Another—Step 1. Is it possible?,- 
Step 2. Make clerical changes; Step 3. Con
tent changes. A Basic Glossary and Conver
sion G uide—Symbols and punctuation 
marks. Appendix Conversion Table. Index.

E d u catio n al Softw are D ire cto ry  —  
Apple n  Edition by Sterling Swift 
Publishing Co. (P.O. Box 188, Man- 
chaca, Texas 78652), 1981, viii, 104 
pages, 514 x  8 V2 inches, plastic comb 
binding with cardstock cover.
ISBN: 0-88408-141-9 $11 .95

(Education price, $9.95)

T h is directory lists hundreds of software 
packages available from 58 com mercial 
publishers of educational software and 
from 7 noncom m ercial publishers. The 
publishers of the directory have listed 
programs in these areas: Computer 
Literacy (programs teaching BASIC or 
having anything to do with the Apple); 
Computer-Assisted Instruction (CAJ) or 
programs w hich teach or instruct in any 
way (tutorial, drill and practice, sim ula
tion, problem solving, teaching aids, 
games); Administrative (teacher-grading 
programs, school registration programs, 
etc.); and Statistical Packages (for cal
culating mean, standard deviation, etc.).

Special annotation indicates if a pro
gram was designed for classroom  use; 
represents a large number of hours of 
curriculum  m aterial; uses Applesoft or 
Integer BASIC; is available on disk or 
cassette; and the amount of memory 
required.

Programs are listed by publisher, with 
prices usually given. A comprehensive 
index lists programs by title under four 
school-level headings: Elementary,- M id
dle School (Junior High); Secondary; and 
Community College, College/University, 
Continuing Education. A separate index 
heading, overlooked in preparing the

T ab le  of C ontents, lists  titles  of 
adm inistrative software, courseware 
development, and utility software. The 
directory contains no advertising.

Fifty BASIC Exercises by Jean-Pierre 
Lam oitier. Sybex, Inc. (2344 Sixth 
Street, Berkeley, California 94710),
1981, xx, 232  pages, approximately 200 
figures (charts, diagrams, listings), 7 x
9 inches, paperbound.
ISBN: 0-89588-056-3  $12.95

T h is tutorial is designed to teach BASIC 
through graduated exercises. It is written 
for persons w ith a m inim um  scientific 
or technical background. T he programs 
in the book arc written in Microsoft 
BASIC, w hich, the author says, "w ill 
execute directly on a TR S-80, and with 
occasional sm all changes, on a PET/ 
C BM , APPLE, or any other popular 
com puter equipped w ith M icrosoft 
B A SIC ." Each exercise includes a state
m ent of the problem to be solved, an 
analysis of the problem, a solution with 
flowchart and com m ents, the corre
sponding program, and a sample run.

CONTENTS: Your First Program in BASIC 
—Introduction; Computing Taxable In
come; Another Way to Calculate Taxable 
Income; Conclusion. Flow charts—Intro
duction; The Purpose of the Flowchart; The 
Maximum of Two Numbers, A and B; 
Example of a Complete Flowchart: The 
Largest Element of an Array; How to Verify 
a Flowchart; Decision Points; A “Flip-Flop" 
Technique for Branching; The Implementa
tion of a P-stage Round Robin; Conclusion. 
Exercises Using Integers—Introduction; In
tegers Satisfying A2 + B2 = C2; Armstrong 
Numbers; Partitioning a Fraction into Egyp
tian Fractions; Prime Numbers; Decompo
sition into Prime Factors; Conversion from 
Base Ten to Another Base,- Conclusion. 
Elem entary Exercises in G eom etry—Intro
duction; The Area and Perimeter of a 
Triangle; Determination of a Circle Passing 
Through Three Given Points; Computing 
the Length of a Fence; Plotting a Curve; 
Conclusion. Exercises Involving Data Pro
cessing— Introduction; Shell Sort; Merging 
Two Arrays; The Day of the Week; The 
Time Elapsed Between Two Dates; A Tele
phone Directory; Conclusion. M athema
tical C om putations—Introduction; Syn
thetic Devision of a Polynomial by |X - S); 
The Calculation of a Definite Integral; 
Calculation of ir Using Regular Polygons; 
Solving an Equation by Dichotomy; 
Numerical Evaluation of Polynomials; Con
clusion. Financial Computations—Intro
duction; Sales Forecasting; Repayment of 
Loans; Calculation of the Rate of Growth; 
More on Income Taxes; The Effect of Addi
tional Income on Purchasing Power; Con
clusion. G am es—Introduction; The Game: 
TOO LOW/TOO HIGH; Finding an 
Unknown Number by Bracketing; The 
Matchstick Game; The Game of Craps;

(Continued on  next page)
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New Publications
(Continued from  page 35)

Conclusion. Operations Research—Intro
duction; Topological Sort; The Critical Path 
in a Graph; The Traveling Salesman Prob
lem; Conclusion. Statistics—Introduction; 
The Average of a Sequence of Measure
ments; Mean, Variance and Standard Devia
tion; Linear Regression; The Distribution of 
Random Numbers Obtained from the Func
tion RND; Conclusion. M iscellaneous— 
Introduction; The Signs of the Zodiac; The 
Eight Queens Problem; Conclusion. Appen
dices—A. The Alphabet in BASIC; B. Main 
Syntax Rules. Index.

P E T /C B M

P E T /C B M  Personal C om p uter Guide,
Second Edition, by Adam Osborne and 
C arro ll S . D on ah u e. O SBO R N E/ 
M cG raw -H ill (630  B an cro ft W ay, 
Berkeley, California 94710), 1980, x, 
500 pages, photographs, drawings, list
ings, 6'A x  9  3/16 inches, paperbound. 
ISBN: 0-931988-55-1 $15 .00

T h is edition is a m ajor revision of the 
original book of the sam e title, also 
published in 1980, but authored by Car
roll S. Donahue and Janice K. Enger. 
Adam Osborne has transformed the 
book into a BASIC and CBM  BASIC 
tutorial. T he book describes all models 
of C BM  computers as of publication 
date, as well as software products intro
duced by Commodore.

CONTENTS: Introducing CBM Computers— 
CBM Features. Operating the CBM C om 
puter— Intermediate Mode; Program Mode; 
Operating the Cassette Units; Operating the 
Disk Unit; Operating the CBM Printer. 
Screen Editing. Programming the CBM Com 
p u te r — Elem ents of a Programming 
Language; BASIC Statements; Functions. 
Making the Most o f  CBM Features—Hard
ware Features; String Concatenation; Input 
and Output Programming; Mathematical 
Programming; Graphics; The Real Time 
Clock; Random Numbers. P eripheral 
Devices: Tape Cassette Drives, D iskette 
Drives and the Printer— Storing Data on 
Magnetic Surfaces; Cassette Files; Diskette 
Files; Diskette Housekeeping Operations; Se
quential Data Files; Relative Data Files 
(BASIC 4.0); Using GET# with Diskette 
Files; Program Files; Programming the Line 
Printer. System Information. CBM B A SIC - 
BASIC, Statements; Functions; CBM 8000 
Editing Functions. Appendices—A. CBM 
Character Codes; B. CBM Error Messages; C, 
BASIC Bibliography; D. CBM Newsletters 
and References; E. Conversion Tables,- F. 
Revision Level 2 ROMs. Index.

(Continued on page 47)

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

PET owners everywhere sing 
Thanks for the Memories 
to good old Bob Skyles

. . .  they sh o u ld . . .  because Bob Skyles is the only complete 
source for memory boards for any  P E T  ever sold. O ld Bob 
w on’t forget you.
A nd the S k y les  m em ory system s have Ihe highest q u a lity  c o n tro l o f  an y  co m p u ter p ro d 
uct ever. O v er 100 m illion b its  o f  Skyles m em ory b o ard s arc  already in the field; you can  
co u n t th e  to ta l nu m b er o f  fa ilures o n  th e  fin gers  o f  o n e  h and . F irst q u ality  sta tic  and 
dynam ic R A M S , so lid  soldered  o n  first q u ality  g lass  epoxy. T h a t is  w hy they  a re  g u aran 
te e d —  in sp ite o f  the new low er prices—  fo r  a  full tw o years.
T h e  b o ard s c o n n e ct d irectly  to  th e  d a ta  bus o n  you r b o ard  w ith rib b o n  ca b le  and 5 0  pin 
co n n e cto rs  that keep th e  d a ta  bus o p en  to  th e  o u ts id e  w orld . Installs  in  m in utes w ithout 
sp ecial to o ls  o r  e q u ip m e n t. . . ju s t  a  screw driver.
Because o f  o u r new  dynam ic m em ory d esign , and to  ce leb ra te  th e  Skyles' Th ird  A nnual 
Survival A nniversary, h ere a re  the sm ash in g  new  prices:

The 8K  M emory System originally $250.00 now S200.00 Save $ 50.00
The I6K  M emory System originally $450.00 now $300.00 Save $150.00
The 24K  M em ory System originally S650.00 n ow  $400.00 Save $250.00

. . .  F o r  any P E T  ever m ade. W h en  o rd erin g , ju st describe you r P E T  by m odel num ber 
and in d icate  th e  am oun t and type (o r  bran d ) o f  m em ory cu rren tly  in  th e  u n it.
Shipping an d  Handling .......................................(U SA /C anada) $ 3 .5 0  (E urope/A sia)  $ 1 5 .0 0

California residents must ad d  6 % / 6 / %  sales lax, as  required.

Skyles Electric W orks
231 £  South  W hism an Road  
M ountain  View, C aliforn ia  94041  
(415) 96 5 -1 7 3 5

V isa /M astercard  ord ers: c a ll to llfree  
(8 0 0 ) 2 2 7 -9 9 9 8  (excep t C a lifo rn ia ). 
C a lifo rn ia  o rd ers : p lease ca ll (415)  
9 6 5 -1 7 3 5 .

/lAiaO "  S31ANS 3 3 S  6l3d/IAI93

L I S P fo r  the Apple II

Pegasys Systems' new  P-LISP in te rp re te r is a fu ll im p le m e n ta tio n  o f  the  
w e ll-k n o w n  A rtific ia l In te lligence  language. W ritte n  in  m ach ine  code , 
th is p o w e rfu l in te rp re te r inc ludes the  fo llo w in g  features:

• Over 55 functions implemented
• Extensive 45-page User Manual
• Full function trace
• Function editor and pretty-printer
• Floating point math

Break mode for function debugging 
Detailed error messages 
Lores and Hires graphics 
PROG construct, EXPRs, and FEXPRs 
Atom property lists

ELIZA, TOWERS OF HANOI, and other sample programs included

Also available: The P-LISP T u to ria l, an in tro d u c to ry  text designed to 
g ive th e  reader a co m p le te  unde rs tand ing  o f the  LISP language.

P-LISP is supp lied  on  d isk w ith  User M anua l fo r $99.95 (specify DOS ve r
sion). The m anual is ava ilab le  separa te ly  fo r  $10.00. The P-LISP T u to ria l 
is ava ilab le  fo r  $15.00. Requires a 48K A p p le  II o r II +  w ith  disk. F loating 
p o in t m ath and  H ires graph ics  re q u ire  A pp leso ft in  R O M .

PEGASYS SYSTEMS, IN C.
4005 C hestnu t Street 
P h ilade lph ia , PA 19104 
Orders only: 800-523-0725

PA residents and inqu iries : (215) 387-1500

m  s

e G A S y ,

P e n n sy lva n ia  re s id e n ts  a d d  6 %  sales tax 

A p p le  is  a t ra d e m a rk  o f  A p p le  C o m p u te r .  In c .

G o o d  s o f t w a r e  i s  n o  l o n g e r  a  m y t h .
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Play Copts £ Robbers
In The Tombs Ot Ancient Tqijpt



Where your secret weapon 
is the fourth dimension...

C o p y rig h t 1981 By Sirius S o itw a re , In c.



ORBITRON

In the center of an  orbiting sp ace station 
you are protected only by a  revolving 
force shield. Enemy forces are ad v an c
ing from a ll directions an d  b eg in  to 
p la c e  killer satellites in orbit around 
your station. And then, look out for the 
meteors!

C o p y rig h t 1981 By Sirius So ftw are , In c.

. , 4 m m

A "bloody" good  g am e for the 
true-blue g am e freak. Your mission in 
this exploratory operation  is to deliver 

whole b lood  to Hem ophilia, a  city in 
the sky, an d  return to A nem ia Base 

before the G am m a Goblins 
overcom e you. A rea l heart stopper!

C o p y rig h t 1981 By Sirius Softw are , Inc.

w ronY rniD BEnirr nao • n product or sirids software, inc.



What say go out gto&P a few ???
Endless Excitem ent Stom ping Sneakers And A Sw arm  Of Other Creatures

C o p y rig h t 1981 By Sirius Softw are , In c.



Phantoms Five sim ulates a  fighter- 
bom ber mission in real time, three 
dim ensional co lor graphics. While you 
try to m ake your bom bing run, you have 
to avoid  b ein g  hit by anti-aircraft fire 
an d  fight off enem y aircraft a s  well.

Copyright 1980 By Sirius Software, Inc.

H atch som e fun with the Spiders, 
Wolves, Lips, and  Fuzzballs. Sp ace 

Eggs will c ra ck  you up! E ach  p a c k a g e  
includes a  m ulti-color T-shirt iron-on 

th at says "I FRIED THE SPACE EGGS.”

Copyright 1981 By Sirius Software, Inc.



This is the graphics editing p a c k a g e  
we b ased  our business on. Includes 
the Higher Text C haracter G enerator 
by Ron & Darrell Aldrich an d  over 20 
orig inal an d  im aginative type styles.

Copyright 1980 By Sirius Software, Inc.

The professional grap h ics editing 
p a c k a g e  for use within the Pascal 

environment.

Copyright 1981 By Sirius Software, Inc.

D2D0073
A Product Of Sirius Software, Jnc.

Pascal
Graphics

Editor



q o r q o n  i s  b e R e . . .
THE EARTH HAS ENTERED A  TIME WARP . . . AND THE BATTLE HAS JUST BEGUN

C o p y rig h t 1981 By Sirius So ftw are , In c.



A two g am e p ack  featuring "High Noon" an d  "Du 
Hunt" You'll love the b a d  guy that falls off the root 
an d  the dogs fighting over the ducks. Fun for the 
young a n d  the young at heart.
Copyright 1980 By Sirius Software Inc.

CYBER STHJME

AUTOBAHN

PULSAR II

Save yourself from the swooping aliens! This is a : 
action  a rca d e  style g am e that c a n  b e  playfed fro 
a g es three an d  up. but bew are, the difficulty in
creases with e a ch  new wave of aliens.
Copyright 1980 By Sirius Software. Inc.

Interstellar challenge for the dedicated  a rca d e  gan 
You are in com m and  of a  light transport ship equ 
p ed  with Hyperspace Drive. Antimatter Torpedoes 
L ocal an d  G alactic  Sensors. Meteor Shields, and  
a n  Instrument Panel which continually tabu lates 
a ll inform ation vital to your mission. You a lo n e  cc 
prevent the clone take over of the a llied  settlemen 
b ases WARNING this g am e requires p ra ctice  t 
p lay  successfully.
Copyright 1980 By Sirius Software. Inc.

Hair raising excitem ent at 120. 160. an d  200 kilome 
ters per hour! Drive through heavy traffic, oil slicks, 
narrow roads, an d  dark tunnels (with headlights). 
Watch out for the fire trucksl Only on the Autobahn 
c a n  you drive this fast.
Copyright 1981 By Sirius Software. Inc.

A unique two g am e series that provides scoring 
options for sep arate  or com bination  g am e play. . 
destroy the "P u lsar is no easy task. It is surrounde 
by spinning shields that send out orbs of energy 
aim ed  directly a t you. "The Wormwall" p la ce s  yo 
one of the strangest m azes ever created . The walls 
not connect. Openings only occur tem porarily as 
moving colored segm ents In the walls cross. In a> 
tion, there are  m unching mouthers in e a c h  level 
the m aze ready to g o b b le  you up should you mis 
Judge the time an d  lo cation  an  op enin g  will o cc 
Copyright 1981 By Sirius Software, Inc.

Contact Your Local Computer Dealer For More In form ation  •  Dealer Inquiries Invited

3  Sirius Softw are, Ini
2011 Arden Way #2, Sacramento, California 958

PROG RAM M IN G : C o p ts  St R o b b e r s  w a s  p r o g r a m m e d  b y  A la n  M e rre ll 
a n d  E r ic  K n o p p . E p o c h  w a s  p r o g r a m m e d  b y  L a rry  M ille r . O r b ltr o n  
w a s  p r o g r a m m e d  b y  E r ic  K n o p p  G a m m a  G o b l in s  w a s  p r o g r a m m e d  
b y  T o n y  a n d  B e n n y  N g o . E-Z D ra w  w a s  p r o g r a m m e d  b y  N a s lr  G e b e l l i  
a n d  Je r r y  W J e w e l l .  P a s c a l  G r a p h ic s  E d ito r  w a s  p r o g r a m m e d  b y  
E r n ie  B r o c k . S n e a k e r s  w a s  p r o g r a m m e d  b y  M a rk  T u rm e ll  G o rg o n , 
P h a n to m s  F iv e . S p a c e  E g g s . B o th  B a r re ls . S ta r  C ru iser . C y b e r  S tr ik e , 
A u to b a h n , a n d  P u ls a r  II w e re  p r o g r a m m e d  b y  N aslr.

COPYRIGHT IN FORM ATIO N  A ll s o f tw a r e  m e n t io n e d  In  th is  a d v e r t i s e 
m e n t a r e  c o p y r ig h t e d  p r o d u c ts  o f  S ir iu s  S o ftw a re . In c . A ll r ig h ts  r e 

s e r v e d . A p p le  a n d  A p p le s o ft  a r e  r e g is t e r e d  t r a d e m a r k s  o f A\ 
C o m p u te r  In c . H ig h e r  T e x t  Is  a  c o p y r ig h t e d  p r o d u c t  o f  S y n e ig  
S o ftw a re  W e u s e  C o n tro l D a t a  d is k s  fo r  h ig h e s t  q u a li ty .

SYSTEM  REQUIREM EN TS A ll s o ftw a r e  m e n t io n e d  in  th is  a d v e r tis e  
r e q u ir e  a n  A p p le  II o r  I I *  w ith  48K  w ith  th e  fo l lo w in g  e x c e p t io n  
D raw  r e q u ir e s  a  48K  A p p le  w ith  A p p le s o ft  In  RO M  (o r  a  64K  Appli
II * )  P a s c a l  G r a p h ic s  E d ito r  re q u ir e s  a n  A p p le  II o r  II *  w ith  L a n g  
S y ste m .



/AlCftO
Microbes 
and Updates

Here’s a note from A. Penaloza in 
Morton Grove, Illinois:

For th o se  C 2  a n d  C 4 P  users  h a v in g  

the In d ire c t  J u m p  V ec to rs  M o d , w h e re  

the a b s o lu te  address o f IN P U T , O U T 

PU T , C T R L / c ,  S A V E  a n d  L O A D  

rou tines  are  trans fe rred  f r o m  R O M  in to  

R A M  (see PEEK 65, J u ly  1981), u se  the  

fo llo w in g  v a r ia t io n  o f M r .  P io t 's  " S te p  

and T race”  ( M IC R O  38 :79 ):

In s t r u c t io n s  —  S a m e  as  M r .  P io t 's  

ex cep t t h a t  f iv e  c o m m a n d s  a re  

recognized.

C on tro l-S  ex ecu te  n e x t in s t r u c t io n

C on tro l-T  d is p la y  th e  l in e  n u m b e r

C o n tro l- U  e x e c u te  n e x t in s t r u c t io n  

and d is p la y  th e  l in e  n u m b e r

C on tro l- C  s am e  as a lw ay s

T o  tu r n  o n  T R A C E , e x ecu te  the  

fo llow ing :

POKE 11,68: POKE 12,02:

X =  USR(X)

Note: W h e n  T R A C E  is  o n , C o n tro l- S  or 

C on tro l-U  m u s t  b e  p ressed fo r  y o u  to  

be ab le  to  e x e cu te  a n y th in g .

An update from Martin C. Foster of 

Virginia Beach, Virginia:

I  h av e  e n c lo s e d  a  l is t in g  o f  a 

m o d if ie d  v e r s io n  o f  t h e  B A S IC  

assem bler p ro g ram  by  E d w ard  H . 

C a r lso n  w h ic h  y o u  p u b l is h e d  in  

M IC R O , M a rc h  1981.

I have  m o d if ie d  i t  to  r u n  o n  th e  C 1 P  

and to  ac ce p t hex  n u m b e r s . S im p ly  

denote th e m  b y  p la c in g  a " $ ”  d ire c t ly

in fron t o f th e  n u m b e r . I h av e  a ls o  m o d 

ified the  in p u t  r o u t in e  so  th a t  c o m m a s  

m ay n o w  be u sed . I t  s t i l l  r u n s  i n  4K .

Modified Single-Step and Trace

10 0 0 0 0 JSIM G LE STEF' RMD TRACE
20 0000 ;
30 0000 GETCHR = $ FFB 3
40 00 00 D IS P LH  = $B95fl
50 0 0 0 0 CMTRLC = $ F F9 9
60 02 22 + - $0222
70 02 22 2 0 B 3 FF START JSR GETCHR ; CHARACTER IH  RCC
30 02 25 C 902 CMP #$02 ; i s  IT  A CHTPL B ?
90 0227 F0 2 S BEQ TRO FF iV E S , TURH O FF TRACE

100 0 2 2 9 C903 CMP #$03 ; I S  I T  A CNTRL -C?
110 022B F0 1 4 BEQ RTN >VES.' DO C N T R L ' C
120 022D C913 CMP #$13 ; i s  I T  A CNTRL. S ?
130 02 2 F F0 1 0 EEC- RTN ; v e s ,  d o  n e x t  in s t r u c t io n
140 0231 C914 CMP #$14 J I S  I T  A CNTRL T ?
150 0 2 3 3 D005 BNE CTRLU ; h o , DO CMTRl>U
160 0235 205HE9 JS R D IS P LH ;V E S , D IS P LA V  L IH E  #
170 0233 D0E3 BUE START ; g e t  n e x t  command
130 023A C915 CTRLU CMP #$15 J I S  I T  A CNTRL U?
190 023C D0E4 El IE START ; mo,  g e t  n e x t  command
208 0 2 3E 205RB9 JS R D IS P LH ;V E S , D IS P LA V  L IN E  It
210 0241 4C 9 9 FF RTN JMP CNTRLC DO NEXT INSTRUCTION
220 0244 F!922 TRON LC'fl #$22 } TURN ON TR A C E , START LO
233 02 4 6 SD1C02 STR $021C JUECTOR LO OF CNTROL 'C
240 0249 R 902 LOR #$92 ; r d d r  h i  o f  s t h r t
250 024B- SD1D02 S IR $ 9 2  ID JUECTOR I I I  OF CNTROL C
260 0 2 4 E 6 0 RTS
270 0 2 4 F R 999 TROFF LDfl #$'99 JTURN O FF TR R C E , C TR L "C LO
230 0251 3D1C02 STR $021C
290 0254 A9FF LDfl # $ F F JRDDR H I OF CNTROL 'C
300 02 56 8D1D02 STR $ 0 2  ID
310 02 5 9 60 RTS

Modified Version of BASIC Assembler

0 F0RX-1T02B'PRINT'NEXT
1 GOTO19 9 0 'REM ASSEMBLER
2 M l-IN TC  M /16  >1M 2-M -M 1*16' M1-FNH< M l>■M2-FNH< M2 >
3 2 -2 + 1 'POKEQ+Z.Ml1Z - Z + l1POKEQ+Z,M2■RETURN
4 Z -Z + 1 ' G0SUB2 ■ POKEAD, M ■ AD-A0+ 1 ' RETURN 
3  H I-IN T <  N /2 3 6  >■L 0 -N -2 3 6 * H I. BY-3
7 I I - 1NT< AD/236 > 'J J -A D - I I * 2 3 6 1M -1 1 •Z - 1 'G0SUB2
8 M -J J ■G0SUB2' M-OP' Z -Z + 1 'G0SUB4
10 IFBY>1THENM-L01G0SUB4
11 IFB Y-3THENM -HI■G0SUB4
12 GOTO100
20 F 0R Z -1TOLENC C * ) 1POKEN+Z > ASC< MID*< C */ Z <1> >1 NEXT1 RETURN
99 C * - " ERROR"■N -Q +3■GOSUB20
100 PRINTADl ' GOSUB1 9 0 3 'L *-LE FT*<  C * ,3  ) ' L-LENC C * >
101 IFL  >4THENC*-RIGHT*< C * .L - 4 ) ' L - L - 4 ' GOSUB110
102 I F L * - 11 HEX " THENGOSUB4000 ■ N -Q +3 ' GOSUB20 ■ GOTO100
103 I F L * - " ADD“THENAD-VAL<C* V  GOTO100
104 IF L * « "CON"THENCA-0■0P-VAL< C * )■ GOTO200
103 IFL*-"DIS"THENAD-VAU: C* >■0P-PEEK< AD > 'C A -0■GOTO200 
106 I F L * - "ASC"THENM-ASC<C* > 'Z - 3 ' G0SUB2■GOTO100
109 GOTO 124
110 I  FRSC< C * >-36THENC*-R I  GHT*< C * , L - 1 )  ■ L - L - 1 ■ GOTO 112
111 RETURN
112 C2*-R IG HT*< C * ,2 > ' IF C 2 * -" , Y "0 R C 2 *-M, X"THEN114
113 GOSUB40001L-LENCC*) ! RETURN
114 C *-L E F T *<C *, L -2  >■GOSUB4000' C * -C *+ C 2 * ' L-LENCC* > 'RETURN

IContinuedI
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113 C 3*-R IG H T$<  C *  , 3  >■C*-MID«< C * , 2 , L - 4 ) • L-LEN< C * >
116 IF C 3 * -  " >, Y  " 0R .C3*- " ,  X > " THENG08UB1 1 0 ' C *-C  1*+ C *+ C 3*

1L “ LEN<C* > 'RETURN
117 C * - C * + C 3 * ' C 3 *-R IG H T *< C * ,1 > • C *-LE F T *<  C * , LEN<C* >-1>•L “ LEN < C *)
118 IFC 3* » " > " THENGOSUB1 1 0 'C *-C 1*+ C *+ C 3 * ' L-LENC C * >
119 RETURN
124 F 0 R I- 1 T 0 4 'F 0 R J - 1 T 0 3 6 S T E P 4
130 IF L*-M ID *< C *<  I  > ,J,3>THENN»14#< 1-1 )+< J+ 3 > /4 • G0T0161
144 N E X T J , I 'G 0 T 0 9 9
161 C R -V R L< M ID *< E*,N , 1>>
163 0 P - V R L < M D « F * < I> ,J ,3 > >
2 0 0  B Y - 1 ' IFCFI-0THEN 7
2 1 0  IF C * “ "A"RN DCR*3TH EN0P-0P+8■G0T07
2 1 3  IF C * “ " R " THEN99
220 B Y - 2 ' C1* -L E F T *<  C * , 1 >
221 I I-O P - S * < C A - l>
2 2 3  JJ-C A -1 0 R C A -4 0 R C A -3
2 2 4  I F C 1t “ " # " ANDJJTHEN4060 
228 I F C 11=11 # " THEN99
2 3 0  IFC1*< > "< "TH EN 260
231 GOSUB11 3 ' L 0 “ V A L< M ID *< C *,2 ,L-4 > >
2 3 2  IFR IG H T*<  C * , 3  )=" >, Y " ANDCR= 1THENOP-OP+16 ' G0T07 
240  IFR IG H T*<  Ct> 3  ) = " ,X >"ANDCA“ 1THEN7
230 IF R IG H T *< C » , 1 ><>" >"ORCA<>6THEN99 
234 N = VA L< M ID *< C*,2 ,L-2> >
2 3 8  0 P -0 P + 3 2 ' G0T05
260 I  FR  I  GHT*< C * ,2 X > " ,X  "THEN280
262 N -V A L< LEFT*< C *,L-2> >
264 IF N  >233THEN2?4
266 LO=N' IFCA=2THEN0P=0P+1 6 •G0T07
268 IF C R = 10RCR=30RCA=5THENOP=OP+20' G0T07
269 G 0T099
274 IFCA=2TH EN 0P=0P+24■G0T03
276 IF C R = 10RCA=30RCR=5THEN0P=0P+28■G0T03
2 7 8  G0T099
280 IF R IG H T * < C * , 2  X  > " ,Y " THEN300 
282 N -V R L< LEFT *< C *, L - 2 >)
284 IFN>233THEN 292
2 8 6  LO=N
2 8 7  IFCfl=20RCR=3THEN0P-=DP+16-4 *<  C A»3 > ■ G0T07 
2 9 2  IF C R = 10RCA=5THEN0P=0P+24-4*< CR=3 ><G0T03
299 G0T099
300 N=VRL< C *  )
303 IFCR-8TH EN 340 
3 1 0  IF N  >253THEN332 
312 LO-N
314 IFCA=20RCA=7THEN7
316  IFCR=10RCA=30RCR=40RCA=5THEN0P«0P+4>G0T07 
332 IFC R -20R C fi-7TH EN 0P= 0P+ 8■G0T05 
334  IF C R = 1ORCA=30RCA=4ORCA=>3THENOP=OP+12■G0T03 
336  IFCA=60RCR=9THEN5
339  G 0T099
340 H -N -R O -2>IFN <- 1 280RN>127TH EN PRIN T" CRN' T BRANCH" i N •GOTO100 
342  IFN< 0THENN=N+236
3 4 4  LO=N■G0T07 
1900 RETURN 
1903 Ct~ “ "
1910 X“ USR< X  >! L-PEEK<  331>■PRINTCHR*< L ) ;
1920 I F L “ 13TH EN PRIN TCHRtC1 0 ) 'RETURN 
1930 C * “ Ct+CHR*< L  >1GOTO1910 
1990 D I M C *  5  >, Ft<  3  ) '  PO KE11 ,0 '  POKE 1 2 ,2 3 3  
1992 DEFFNH< D >-D+48-7*< D >9 >

2000 C t (  1 >« "ADC AND ASL BCC BCS BEG) B IT BMI BNE BPL BR.K BVC BVS CLC"
2012 C*< 2 "CLD CL I CLV CMP CPX CPY DEC DEX DEY E0R INC INX I  NY JMP"
2013 C t (  3 "JSR. LDA LDX LDY LSR NOP 0R.R PHR PHP PLR P L  P R0L R0R R T I “
2016 C*<4>-'"RTS SBC SEC SED S E I STR STX STY TAX TRY TSX TXR TXS TYR"
2020 E *  *=" 113388783808 80 00 014 42 00 12 00 69 13 330 10 00 03 30 01 00 01 220 00 00 0  "
2021 F*< 1 "097 033 002 144 176 240 036 048 208 016 000 080 112 024"
2023 FI<  2 ”216 088 184 193 224 192 198 202 136 065 230 232 200 0 7 6 "
2023 F*< 3> -'"032 161 162 160 066 234 001 072 008 104 040 034 098 064"
2827 Ft<  4  >« "096 223 036 248 120 129 134 132 170 168 186 138 134 132"
2029 G J*  "0 1 23436789ABCD EF "
2 030  RD=346'GOTO100
4 000  N=0' L = 1 ' F O R I=1TO LEN <C*)
4020 M“ RSC<RXGHTfCC®, I  >>-48' IFM>9THENM-=M-7
4 040  N*N+M*L' L = L * 1 6 'NEXT
4030 C * ” STR*< N ) • RETURN
4 860  IFM ID*< C t , Z , 1>*■"♦"THEN4080
4 070  LO -V R U  R I  GHT*< C *  - L - 1 > )  > OP= 11 ’ G0T07
4030 C *= R IG H T *< C * , L - 2  >' GOSUB4000
4090 LO=VRL< C i  > 'O P=11' G0T07

N.P. Heizbeig of Princeton, New 
Jersey, sent us this microbe:

I ju s t  rece ived  the  A u g u s t  issue  a n d  

w a s  p le ased  to  see m y  a r t ic le , " S o r t in g  

w i t h  A p p le s o f t ,”  o n  pages 9 2  - 94 . 

H ow e v e r , th e re  w e re  seve ra l errors in  

the  l is t in g :

L in e  555: C h a n g e

U P  =  I * I

to:

U P  =  I : I 

L in e  750: C h a n g e

R (J) =  JS (T EM P) =

to:

R (J) =  J  : S(TEM P) =

L in e  2000 : C h a n g e  

R E N S  O R  T

to:

R E M  SO RT

L in e  5050  is  a  th ree- line  D A T A  s ta te 

m e n t .  T h e  fir s t l in e  is  co rrec t. T h e  sec

o n d  l in e  beg ins :

3 , 133, 132, ....

I t  s h o u ld  read:

3, 133, 133, 132 .......

T h e  th ir d  l in e  ends:

... 16 ,143 ,96 ,0 .

I t  s h o u ld  read:

16, 24 3 , 96 , 0.

I f  you have a fix to a microbe or an 
updated version of an old program, 
share your knowledge. Send it to

Microbes ei> Updates 
34 Chelmsford Street 
P.O. Box 6502 
Chelmsford, MA 01824

JUCRO

46 MICRO -  The 6502/6809 Journa No. 41 -  October 1981



CBM/PET? SEE SKYLES
LU 
H Iif)

CBM/PET?
Should we call it Command-O 

or Command-O-Pro?”
That’s a problem because this popular ROM is 
called the Command-O-Pro in Europe. (Maybe 
Command-O smacks too much of the military.)

Bui w hatever you call it , this 4 K  byte R O M  will provide your C B M  B A S IC  4 .0  (4016. 
4032) and 8032 co m p u ters  w ith 20  additional com m an d s including 10 T oo lk it program  
editing and debugging com m an d s a n d  10 additional com m an d s fo r screening , form attin g  
and disc file m anipulating. (A n d  o u r m anual writer dug up 3 9  additional com m ands in the 
co u rse  o f  doing a  78-p ag e m anual!)

T h e  C om m and-O  extends C o m m o d o re 's  8032 advanced screen editing features to  the ulti
m ate. Y ou  ca n  now  S C R O L L  up and dow n, insert o r  delete en tire  lines, d elete  th e  c h a r
a cters  to  Ihe le ft o r  right o f  the cu rso r , select T E X T  o r  G R A P H IC S  m odes o r  ring the 
8032 bell. You can  even  redefine Ihe w indow  lo  ad ju st it by size a n d  p o sitio n  o n  your 
screen . A nd you can  d efin e  an y  key  to  equ al a  seq u en ce  o f  up to  9 0  key stro k es.

T h e  C o m m an d -O  ch ip  resides in hexad ecim al address $ 9 0 0 0 . ih e  rightm ost em pty so ck et 
in  4016 and 4 0 3 2  o r  th e  rearm ost in 8032 . I f  there is  a  sp ace c o n flic t , we d o  h av e S o c k e t- 
2 -M E  a v ailab le  at a  very sp ecia l price.

.Skyles guarantees y ou r satisfaction : i f  you a re  not ab so lu tely  happy w ith your new 
C o m m a n d -O , return it to  us within ten days fo r  an  im m ediate, fu ll refund .

C om m and -O  from  Skyles K leclric W o rk s .......................................................................................S 75.00

C o m p lete  w ith S o c k e t-2 -M e ..................................................................................................................... 9 5 .0 0

Shipping anil Handling .......................................... IU SA /C anada) S 2 .5 0  (E urope/A sia) $ 1 0 .0 0
California residents must ad d  6% /6'/i%  sales lax, as required.

Skyles E le ctric  W o rk s
2 3 1 E  South W hism an Road  
M ountain View, C alifornia 94041  
(4 1 5 )  96 5 -1 7 3 5

V isa/M astercard  orders: ca ll to llfree  
(800) 227-9998  (except C a lifo rn ia ). | 
C a lifo rn ia  o rd ers : p lease call (4 1 5 )  
9 6 5 -1 7 3 5 .

im o  *" S3!AMS 33S clSd/IAIQO "
DIGITAL STORAGE OSCILLOSCOPE INTERFACES

APPLESCOPE
In terface  for the Apple II Com puter

The A P PLESC O P E system combines Iwo high speed analog 
lo digital converters and a digital control board with ihe high 
resolution graphics capabilities ol the Apple II computer lo 
create a digital storage oscilloscope Signal trace parameters 
are entered through the keyboard to operational soltware 
provided in PROM on the Dl control board.

•  DC to 3.5 M hz sample rate with 1024 byte butler memory
•  Pretrigger Viewing up to 1020 Samples
•  Programmable Scale Select
•  Continuous and Single Sweep Modes
•  Single or Dual Channel Trace
•  Greater that or less than trigger threshold detection

Price lor the two board Applescope system $595 

‘ Dealer Inquiries Invited

Combine an Apple II or 
S100 based computer 
system with our interlace 
circuit boards to create a 
digital storage oscillo
scope at a Iraction ol the 
cost ol other storage 
scopes.

The S I 00 interface pro
vides an additional 1024 
bytes ol buller memory in 
place ol the PROM The 
user must supply Ihe 
graphics display and 
driving soltware. Price ot 
Ihe single board is S495. 

The SCO PE DRIVER is an 
advanced soltware pack
age lor the Applescope 
system. It provides ex
panded waveform man
ipulation and digital 
signal conditioning. The 
SC O PED R IV ER  is  avail
able on 5 %" floppy disks 
lor S49.

For lurlher information 
contact:

RC Electronics Inc.
7265 Tuolumne Street 
Goleta, C A 93117 
(805) 968-6614

New Publications
(Continued from page 36)

C om puter Literacy

C om p uter L iteracy : Problem -Solving
w ith  C om p u ters b y  C a r in  E. H o rn  and  

J a m e s  L . P o ir o t .  S t e r l in g  S w i f t  

P u b lis h in g  C o m p a n y  (1600 Fo rtv iew  

R o a d , A u s t in ,  T exas  78704 ), 1981 , v i i i ,  

3 0 4  pages, p ho to g rap h s , d ia g ram s , 714 

x  9  1 /8  in c h e s , p ap e rb ou n d .

IS B N : 0-88408-133-8 $13 .95

T h is  is a  te x tb o o k  fo r  c la ss ro o m  use  at 

th e  h ig h  sch oo l o r  p o s s ib ly  ju n io r  h ig h  

leve l.

C O N T E N T S : In troduc tion ; C om puter  
Jargon; The History o f Computing; Com

puter Applications; Computers in  Govern

ment; The Value o f Information in Society; 

Computer-Related O ccupations; C om 
puters and Humans; Computer Systems; 

Computer Components; Algorithms and 
Flowcharting; Computer Programming and 

D e s ig n  L o g ic ; B e g in n in g  B A S IC ;  
Bibliography; Glossary; Index.

O w ning Y ou r H om e C om puter: The  
C om plete Illustrated Guide by  R o b e r t L. 

Perry (Everest H o u se  P u b lis h e rs  (1133 

A v e n u e  o f  th e  A m e ric as , N e w  Y o rk , 

N e w  Y o rk  10036), 1980, 224  pages, 

p ho to g rap h s , d ia g ram s , 7 3 / 8  x  10 

in ch e s , p ape rbound .

IS B N : 0-89696-093-5 $10 .95

T h is  in tr o d u c to ry  w o rk  o n  pe rsona l 

c o m p u t in g  fo r  the  la y m a n  n o t  o n ly  

covers c o m m o n  h o m e  c o m p u te r  a p p l i 

c a t io n s , b u t  focuses  e x te n s iv e ly  o n  the  

h o m e  c o m p u te r  as a n  in s t r u m e n t  for 

c o m m u n ic a t in g  w i t h  o th e r  c o m p u te rs  

a n d  w i t h  d a ta  b an k s . In  th is  area , the  

s u b je c ts  c o v e re d  in c lu d e  T e le te x t, 

V ie w d a ta , Q U B E , E IES , a n d  D IG IC A S T .

CONTENTS: The World at Your Fingertips 
—The Home Information Explosion; What 

Is a Home Computer?; The First Genera

tion; Chips off an O ld Block; How to Buy a 

Home Computer. The New  Generations— 
1980 and Beyond—The Newest Home C om 

puters; The Handiest Home Computers; 

Putting the World at Your Fingertips—Easily; 

The M ind  Appliance: The Once and Future 

Computer. What Do You Do w ith a M ind  
Machine/—Ninety-nine Com m on Things 

to Do w ith a Home Computer; The Three 

Rs and a C; D ivision of Labor: Home Com 

puters in  Your Work; The Next Step 
Beyond: An Introduction to Home Com

puter Programming; Help for the Handi
capped; Mother's and Father's Little Helper. 

The Thinking Computer of the Future— 
The Thinking Computer of the Future. 

Appendix— 1,050 Home Computer Pro

grams. Glossary; BibliographyIndex.
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A Welcome to PET Users

By Loren Wright

Every Issue

Because o f  o u r  PET  fea ture  th is  m o n th  

m a n y  o f y o u  PET  o w ne rs  w i l l  be read ing  

M IC R O  fo r  the  firs t t im e . W h ile  the re  is 

n o rm a lly  o n ly  o ne  P E T  a r tic le  pe r issue, 

y o u  w i l l  f in d  the re  is  m o re  to  M IC R O  

th a n  a rtic le s . For in s tan ce , the re 's  the  

PET  V e t c o lu m n , w h ic h  I h av e  been  

w r it in g  regu la r ly  n o w  fo r  m o re  th a n  a 

year. I t  in c lu d e s  p ro du c t a n n o u n c e 

m e n ts  a n d  o th e r  n e w s  u se fu l to  PET  

ow ners , p ro g ra m m in g  a n d  hardw are  

no tes , answ ers  to  reader q u e s tio n s  and  

occasional p roduct reviews. O th e r  depart

m e n ts , a lt h o u g h  n o t  s p e c if ic a lly  PET  

o r ie n te d , o ffe r in fo r m a t io n  fo r  P E T  a n d  

o th e r  m ic r o c o m p u te r  users .

U n l ik e  o th e r  m a g a z in e s , M I C R O  is 

a im e d  a t  readers w i t h  m o re  in te r 

m e d ia te  c o m p u te r  a b i l i ty .  M IC R O  

readers are g e n e ra lly  ve ry  c o m fo r ta b le  

w i t h  B A S IC , a n d  m a n y  are a c c o m 

p lis h e d  in  a s s e m b ly  lan gu age . In  the

c o m in g  m o n th s  w e  w il l  be m a k in g  m ore  

o f a n  effort to  conve rt n o v ice s  to  in te r 

m e d ia te s , by  p re sen tin g  m o re  tu toria l-  

type  a rtic le s  o n  h ig h e r leve l languages , 

s tru c tu re d  p ro g ra m m in g , a n d  concep ts  

o f a s sem b ly  language  p ro g ra m m in g .

This Issue

T h is  issue  offers a va r ie ty  o f artic les  

fo r  the  C B M  c o m p u te r  fa m ily . D a v id  

M a lm b c rg  (a u th o r  o f " P R IN T  U S IN G  

fo r  th e  P E T ")  d iscusses  h o w  to  m a k e  a 

l ig h t  p en  w o rk  w i th  th e  V IC  and  

presen ts  tw o  d e m o n s tr a t io n  p rogram s. 

P ro g ram m in g  a  l ig h t  p en  is m ad e  par

t ic u la r ly  easy by  th e  V IC 's  C R T  co n 

tro lle r  a n d  the re  are n o w  tw o  l ig h t  pens  

a v a ila b le  th a t  w o rk  o n  th e  V IC .

A lb e r t  R euss has c o m p ile d  a  series o f 

tab les  th a t  s h o w  a ll th e  v a r io u s  R O M  

co n f ig u ra t io n s  o f C o m m o d o re  p roduc ts

—  n o  m o re  q u e s tio n  as to  w h a t  k in d  o f 

P E T  y o u  have ! In  " T h e  P E T  fro m  A  to

D , "  Jo h n  S he rbu rne  describes th e  u se  o f 

tw o  d iffe ren t inexpens iv e  dev ices th a t 

ca n  conve rt a n a lo g  s ig n a ls  to  d ig ita l 

s igna ls , w h ic h  are u n d e rs tan dab le  to  the

P ET . In c id e n ta lly , there  are  tw o  o th e r  

a r tic le s  in  the  issue  d e a lin g  w i t h  a n a lo g  

to  d ig ita l conversion  for m ic ro com pu te rs .

T h e  fo u r th  a r tic le  (w h ic h  I  w ro te ) 

covers h o w  the  P E T  h a n d le s  ch a rac te r  

in fo rm a t io n , a n d  presen ts  th ree  ideas  for 

s u b s t itu te  charac te r sets, w h ic h  m a y  be 

ap p lie d  o n  PET , V IC , o r  O S I sy s tem s . 

M o s t  PETs c a n  have  th e ir  cha rac te r 

R O M s  d ire c t ly  rep laced  by  a  c u s to m  

E P R O M , a n d  w ith  th e  decrease in  

E P R O M  prices in  recen t years, E P R O M  

p ro g ra m m in g  is  n o w  w i t h in  th e  reach  o f 

n e a r ly  everyone .

Previous Issues

F o llo w in g  is a  lis t  o f th e  P E T  artic le s  

th a t  h av e  appeared  in  M IC R O  b a c k  to  

D e ce m b e r , 1980:

P E T /C B M  IE EE  488  to  P a ra lle l 

P r in te r  In te rface  (39)

PET  In te rface  to  B it  P ad  (38)

P ro g ram m a b le  C h a ra c te r  G e n e ra to r  

for th e  C B M  2022  P r in te r  (37)

H o r iz o n ta l Screen S c ro llin g  o n  the  

C B M /P E T  (37)

A n  In e x p e n s iv e  W o rd  Processor (36)

P R IN T  U S IN G  fo r  th e  P E T  (35)

" U n a s se m b le r '' fo r  the  P E T  (34)

A  Secon d  C asse tte  for P E T  (34)

P E T  S tr in g  F lip  (33)

P E T  S y m b o lic  D is a s se m b le r  (32)

D r a w in g  a L in e  o n  P E T 's  80  x  50 

G r id  (31)

ST U FF IT : A  T im e- S av ing  U t i l i t y  

P ro g ram  for P E T  B A S IC  F iles  (31)

Future Issues

T h e  fu tu re  o ffers m a n y  in te re s t in g  

artic le s . A  s am p lin g : T in y  P i lo t  in  

m a c h in e  language , m e m o ry  p ro te c tio n  

for o ld  PET s, a  u se fu l s o u n d  d e v ice  th a t 

le ts  y o u  lis te n  to  tapes lo ad , a n d  an  a u d i

b le  d is k  a la rm .

I  b e lie v e  M IC R O  h a s  a lo t  to  o ffe r the  

PET , C B M , o r  V IC  o w n e r . I f  y o u  w a n t  

to  learn  m o re  a b o u t o th e r  h ig h  leve l 

languages  to  im p ro v e  y o u r  p ro g ra m m in g  

te ch n iq u e s , to  ge t ideas fo r  a p p lic a t io n s , 

to  le a rn  m o re  o f th e  w o rk in g s  o f y o u r  

co m p u te r , o r to  b u i ld  u s e fu l add-on 

dev ices , th e n  M IC R O  s h o u ld  be am o n g

the  m ag a z in e s  y o u  read regu la rly ._________

JMCftO

< 3 0  m  t v *  o  K i ©  I "  e .

R O M  G en ea lo g y  - p . 50

P E T  from  A  to D  - p. 60

R i  -  2 . 0 3  K a  

R z  :  1 5 6  a

Su b stitu te  C h a ra c te rs  - p .64
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BOX 274 KINGSBRIDGE STN., RIVERDALE, N.Y. 10463 (212) 796-6200

sed at NASA,
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Vith M ultip le A pp lica tio ns  R ela ted
o the Colum bia S pace S hu ttle  P ro ject

INQUIRY WELCOME.



Commodore ROM 
Genealogy

Series 2001
W hat kind of PET do you have? Static RAM Versions
Use these tables to  find the
ROM configuration, log ic board, 6540 (28-pin) ROM 2316B (24-pin) ROM
and character generator of your ROM 1.0 ROM 1.0
PET, CBM, disk drive, or printer. BASIC Level I BASIC Level I

The author presents a brief 
history o f Commodore Location ROM Part Number ROM Part Number

configurations. H I 6540-011 901439-01 901447-01 901447-01

H 2 6540-013 901439-02 901447-03 901447-03

H 3 6540-015 901439-03 901447-05 901447-05

H 4 6540-016 901439-04 901447-06 901447-06

H 5 6540-012 901439-05 901447-02 901447-02

Albert I. Reuss H 6 6540-014 901439-06 901447-04 901447-04

Box 151 H 7 6540-018 901439-07 901447-07 901447-07

Berkeley, California 94701 A 2 6540-010 901439-08 901447-08 901447-08

L og ic B oard 320008 320081

ROM 2.0 ROM 2.0
W h e n  the  C o m m o d o re  Persona l E lec BASIC Level II BASIC Level II
tro n ic  T ran sac to r  (PET) firs t w e n t  in to

H I 6540-019 901439-09 901447-09 901447-09
p ro d u c tio n  in  S ep tem b e r  1977 , it  in c o r 

H 2 6540-013 901439-02 901447-03 901447-03
pora ted  B A S IC  Leve l I. S o m e  PET s used

H 3 6540-015 901439-03 901447-05 901447-05
the  6540  28-pin R O M  by  M O S  T ech 

H 4 6540-016 901439-04 901447-06 901447-06
no lo gy , In c ., a n d  o the rs  used  th e  m ore

H 5 6540-012 901439-05 901447-02 901447-02
s ta nd a rd  2316B  24-p in  R O M .

H 6 6540-014 901439-06 901447-04 901447-04

H 7 6540-018 901439-07 901447-07 901447-07

A 2 6540-010 901439-08 901447-08 901447-08

L og ic Board 320132 320137

T h e  ne x t up-grade p ro d u c tio n  w as  to

B A S IC  Leve l n .  T h is  corrected  a n  in te r  ROM 3.0 ROM 3.0
m it t e n t  b u g  in  th e  e d it  so ftw are , a n d Up-Grade Retrofit Up-Grade Retrofit
im p ro v e d  th e  garbage c o lle c t io n . BASIC Level III BASIC Level III

H I 6540-020 901439-13 901465-01 901465-01

H 2 6540-022 901439-15 901465-02 901465-02

H 3 6540-024 901439-17 901447-24 901447-24

T he  n e x t tw o  p ro d u c tio n  R O M  sets H 4 6540-025 901439-18 901465-03 901465-03

w ere  B A S IC  L eve l i n ,  w h ic h  a llo w e d  use H 5 6540-021 901439-14 B la n k

o f th e  C o m m o d o re  d is k  d r iv e . I t  a lso H 6 6540-023 901439-16 B la n k

cleared u p  a b u g  w h ic h  l im it e d  the H 7 6540-026 901439-19 B la n k

d im e n s io n s  to  25 6 . A t  th is  t im e , the A 2 6540-010 901439-08 901447-08 901447-08

C B M  "P ro fe s s io n a l C o m p u te r s "  w i th Log ic B oard 32 01 32  or 32 01 37  or

larger keyboards  c am e  in to  b e in g . O n e 320008 320081

set o f R O M s  w as  fo r  th e  g rap h ic  (PET)

keyboa rd  C B M , a n d  th e  o the r w as  for

th e  b u s in e ss  keyboard  C B M . --------------
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T he n e x t up-grade , k n o w n  as B A S IC  

Level IV , adds  d is k  c o m m a n d s  to  the  

BASIC  a n d  fu r th e r  im p ro v e s  garbage and  

string h a n d lin g . T h is  has  s in c e  b een  u p 

graded fr o m  R O M  4 .0  to  4 .1  to  correct 

m in o r  errors in  th e  4 .0

A t the  s am e  t im e , C o m m o d o re  

brough t o u t  th e  n e w  8 0 - co lu m n  b u s i

ness m a c h in e s  w i t h  s o m e  a d d it io n a l 

word-processing fu n c t io n s  b u i l t  in .

T he  4 0 - c o lu m n  b u s in e ss  m a c h in e s  

were d ropped  fr o m  p ro d u c tio n  in  1981. 

8K u n it s  w ere  a lso  d ropped . H ow eve r, 

there w a s  a  l im i t e d  p ro d u c tio n  o f 3 .0  

B A SIC , s m a ll  keyboa rd , d y n a m ic  8Ks.

T h e  c u r re n t  p r o d u c t io n  g rap h ic  

keyboard  m o d e l uses  th e  le g ib le  1 2 " , 

40-co lum n  screen. It  uses the  sam e  log ic  

board th a t  th e  8000  series uses, a n d  in 

cludes b u ilt- in  s o u n d , and  a repeat key . 

A ll 4 0 - co lu m n  m a c h in e s  p r io r  to  th is  

m o de l u sed  th e  9 "  screen.

B A S IC  Leve l I th ro u g h  III are k n o w n  

as the  2001 Series. B A S IC  Leve l IV  w i th  

4 0 - co lum n  screen  is  k n o w n  as the  4000  

series.

T he re  h av e  b een  th ree  d iffe ren t c h a r 

acter gene ra to r R O M s  in s ta lle d  over 

these gene ra tion s . In  the  early p ro du c tio n  

runs th ro u g h  B A S IC  Leve l D, lo c a tio n  A 2  

con ta in ed  c ith e r  a 6540  or 2316B  R O M .

In  B A S IC  L eve l I I I  a n d  IV  in  lc o a t io n  

F10, you  have  901447-10 (p /n  901447-10).

T he  901447-10 R O M  can  rep lace  the  

901447-08 R O M  in  the  up-grade fr o m  

B A S IC  II to  B A S IC  III. T he re  is n o  

rep lacem en t R O M  fo r  th e  6540-010 

28-pin R O M .

T h e  2023  P r in te r  w as  d is c o n t in u e d  

in  1980 . T h is  w as  th e  f r ic t io n  feed 

m o de l o f th e  p r in te r . T h e  2022  P r in te r  

(trac tion  feed) w as  rep laced  by  th e  4022  

P rin ter. T h e  V IC -20  C o lo r  C o m p u te r  

was in tr o d u c e d  i n  1981.

T h is  in fo rm a t io n  h a s  b een  c o m p ile d  

from  a n u m b e r  o f sources, in c lu d in g  

Cursor #18; a n d  Commodore News
letter, V o l. 1, N o . 10.

Dynamic RAM Versions
Graphic Keyboard

ROM 3.0 — BASIC Level III
Series 2001

Hex Address Location ROM Part Number
$9000 D 3 B la n k

SA 000 D 4 B la n k

SB 000 D 5 B la n k

S C 0 0 0 D 6 901465-01 901465-01

$ D 0 0 0 D 7 901465-02 901465-02

$E 000 D 8 901447-24 901447-24

$F 000 D 9 901465-03 901465-03

C h a ra c te r  G e n e ra to r F10 901447-10 901447-10

L o g ic  B oard 320351

ROM 4.0 — BASIC Level IV
Up-grade retrofit 3.0 to 4.0 ROM's

Series 2001
$90 00 D 3 B la n k

$A 0 0 0 D 4 B la n k

$B 00 0 D 5 901465-19 901465-19

$ C 0 0 0 D 6 901465-20 901465-20

$ D 0 0 0 D 7 901465-21 901465-21

$E 000 D 8 901447-29 901447-29

$F 000 D 9 901465-22 901465-22

C h a ra c te r  G e n e ra to r F10 901447-10 901447-10

L o g ic  B oard 320351

ROM 4.0 — BASIC Level IV
Series 4000

$90 00 D 3 B la n k

$A 0 0 0 D 4 B la n k

$B 00 0 D 5 901465-19 901465-19

$ C 0 0 0 D 6 901465-20 901465-20

$ D 0 0 0 D 7 901465-21 901465-21

$E 000 D 8 901447-29 901447-29

$F 000 D 9 901465-22 901465-22

C h a ra c te r  G e n e ra to r F10 901447-10 901447-10

L o g ic  B oard 320351

ROM 4.1 — BASIC Level IV
Series 2001 & 4000

$90 00 D 3 B la n k

$A 0 0 0 D 4 B la n k

$B 00 0 D 5 901465-23 901465-23

$ C 0 0 0 D 6 901465-20 901465-20

$ D 0 0 0 D 7 901465-21 901465-21

$E 000 D 8 901447-29 901447-29

$F000 D 9 901465-22 901465-22

C h a ra c te r  G e n e ra to r F10 901447-10 901447-10

L o g ic  B oard 320351

ROM 4.1 — BASIC Level IV
Series 4000 — 12’ Screen

$F000 U D 6 901465-22 901465-22

$E 000 U D 7 901499-01 901499-01

$ D 0 0 0 U D 8 901465-21 901465-21

$ C 0 0 0 U D 9 901465-20 901465-20

SB 000 U D 1 0 901465-23 901565-23

$A 0 0 0 U D 1 1 B la n k

$90 00 U D 1 2 B la n k

C h a ra c te r  G e n e ra to r U A 3 901447-10 901447-10

L o g ic  Board 8 0 3 2 0 3 0  or

80 32080
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Location
D5
D 6
C 7

VIC-20
ROM
901486-01

901486-06

901460-03

Part Number
901486-01

901486-06

901460-03

1001008

Business Keyboard

ROM 3.0 — BASIC Level III
Series 2001

Hex Address Location ROM Part Number
$9 0 0 0 D 3 B la n k

$A 0 0 0 D 4 B la n k

$ B 0 0 0 D 5 B la n k

$ C 0 0 0 D 6 901465-01 901465-01

$ D 0 0 0 D 7 901465-02 901465-02

$E 0 0 0 D 8 901447-01 901447-01

$F 00 0 D 9 901465-03 901465-03

C h a ra c te r  G e n e ra to r F10 901447-10 901447-10

L o g ic  B oard 320351

ROM 4.0 - BASIC Level IV
Up-grade retrofit 3.0 to 4.0 ROM’s

Series 2001
$90 00 D 3 B la n k

$A 0 0 0 D 4 B la n k

$B 00 0 D 5 901465-19 901465-19

$ C 0 0 0 D 6 901465-20 901465-20

$ D 0 0 0 D 7 901465-21 901465-21

$E 000 D 8 901447-02 901447-02

$F 000 139 901465-22 901465-22

C h a ra c te r  G e n e ra to r F10 901447-10 901447-10

Log ic  B oard 320351

ROM 4.0 - BASIC Level IV
Series 4000

$90 00 D 3 B la n k

$A 0 0 0 D 4 B la n k

$B 00 0 D 5 901465-19 901465-19

$ C 0 0 0 D 6 901465-20 901465-20

$ D 0 0 0 D 7 901465-21 901465-21

$E 000 D 8 901447-02 901447-02

$F 000 D 9 901465-22 901465-22

C h a ra c te r  G e n e ra to r F10 901447-10 901447-10

L o g ic  B oard 320351

ROM 4.1 — BASIC Level IV
Series 2001 & 4000

$90 00 D 3 B la n k

$A 0 0 0 D 4 B la n k

$BOOO D 5 901465-23 901465-23

$ C 0 0 0 D 6 901465-20 901465-20

$ D 0 0 0 D 7 901465-21 901465-21

$E 000 D 8 901447-02 901447-02

$F 000 D 9 901465-22 901465-22

C h a ra c te r  G e n e ra to r F10 901447-10 901447-10

L o g ic  B oard 320351

PRINTERS

2022 Printer (continuous feedj 
.ocation ROM Part Number

U l l  901472-03 901472-03  

L o g ic  B oard  320311

U l l

2023 Printer (friction feed)
901472-02 901472-02 

L o g ic  B oard  320311

U l l

2023 Printer 
Interim Fix

901472-03 

L o g ic  B oard

901472-03 

320311

U l l

2022 & 2023 Printers 
Interim Fix

901472-04 901472-04 

L o g ic  B oard  320311

U l l

2022 Printer 
??? Fix ???

901472-07 

L o g ic  B oard

901472-07

320311

U l l

4022 Printer
901472-07 

L o g ic  B oard

901472-07

40 22004

A udio-V isual 
C lub 

In tern atio n al
•  F o r Men and W om en ot A ll Ages
• W orks L ike  a  Pen  Pal C lu b  or a Co nversation  Via 

Am ateur Radio
•  M eet o th e r p eo p le  w ith  m utu al in te re s ts .
•  E x c h a n g e  co n ve rsa t io n  an d  p ro g ram s u s in g  

c a s s e t te  tap e , v id e o tap e , s lid e  p ro je c to r film , 
m o v ie  f ilm , o r  c o m p u te r d is c .

•  C re a te  yo u r o w n  s h o w , m u s ic , o r T V  p ic tu re .
•  P la y  c o m p u te r g am e s .
•  E n jo y  trave l s ig h ts  an d  so u n d s  w ith o u t 

trave ling .
• C o p y r ig h t an d  p o s ta l la w s  m ust be ob served

Through Audio-Visual CiuD international you may exchange 
conversation, music, computer programs, slides, or television 
pictures on cassette lape with olhe* members Irom around the 
world (or mutual interest and enjoyment using your cassette 
tape recorder and home computer Other equipment may also 
De used such as video recorders, photographic equipment, or 
computer discs The minimum equipment needed is a cassette 
recorder
Members receive a (Directory ol Members which lists name 
age. address, occupation, equipment, and up to ten interests 
You will be given an application to submit this mlormation It is 
not important that all information be supplied Iniiial contact is 
made by postcard or letter If a contact is agreed upon, the 
initiator supplies a cassette and mails it to the olher member 
The same cassette is sent back and lorth If you accidentally 
destroy another member's cassette in your machine, it must 
be replaced at your expense
A periodic newslettei keeps you informed ot current 
happenings in tne club and is a means ot making announce
ments lo all members from any one member Profit. •• any. 
goes toward research and development ol new products 
Dues are $16 00/year
Money-back guarantee if requested within 60 days 
For applicalion. wrile: Audio-Visual Club International. Dept A 

16 Sycamore Street 
Chelmsford. MA. U S A  0182-J

AUDIO VISUAL CLUB INTERNATIONAL IS 
A DIVISION OF XEVEX CORPORATION.
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Series 8000 — 12”  Screen 
ROM 4.0 — BASIC Level IV

Hex Address Location ROM Part Number
SF000 U D 6 901465-22 901465-22

SE000 U D 7 901474-03 901474-03

SD000 U D 8 901465-21 901465-21

s c o o o U D 9 901465-20 901465-20

SB000 U D 1 0 901465-19 901565-19

SA000 U D 1 1 B la n k

S9000 U D 1 2 B la n k

C harac te r G e n e ra to r  

Logic B oard

U A 3  901447-10

Series 8000 — 12”  Screen 
ROM 4.1 — BASIC Level IV

901447-10 

8 0 3 2 0 3 0  or 

8 0 32080

$F000 U D 6 901465-22 901465-22

SE000 U D 7 901474-03 901474-03

SD 000 U D 8 901465-21 901465-21

SCOOO U D 9 901465-20 901465-20

SB000 U D 1 0 901465-23 901465-23

SA000 U D 1 1 B la n k

$9000 U D 1 2 B la n k

C harac te r  G e n e ra to r  

Logic B oard

U A 3 901447-10 901447-10 

80 32030  or 

8032080

DISKS 

DOS 1.0 — 2040 Disk
Location ROM Part Number

U L 1 901468-06 901468-06

U K 1 B la n k

U H 1 901468-07 901468-07

U K 3 901466-02 901466-02

U K 6 901467 901467

L o g ic  B oard 320820

L o g ic  B oard 320817

DOS 2.1 — 4040 Disk
Up-grade retrofit 2040 to 4040

U L1 901468-12 901468-12

U K 1 901468-11 901468-11

U H 1 901468-13 901468-13

U K 3 901466-04 901466-04

U K 6 901467 901467

L o g ic  B oard 320820

L o g ic  B oard 320817

DOS 2.5 -  8050 Disk
UL1 901482-03 901482-03

U H 1 901482-04 901482-04

U K 3 901483-03 901483-03

U K 6 901467 901467

L o g ic  B oard 8050002

L o g ic  B oard 80 50006

JMCRO

P E T  B I T E S  V IC !
V IC /P E T  p rogram m ers: How would you like  to be able to connect a ll o f your P E T  periphera ls, th rough yo u r P E T , to yo u r V IC ?  Print 
V IC  program s, save  o r load on d isk , or use a V IC  jo y st ick  on the P E T . B a s ic  p rogram s can ca ll H E S C O M  su b ro u tines to tran sfer any 
am ount of m em ory in e ither d irection  between two V IC s , two P E T s . o r a  P E T  and a V IC .
F o r  exam p le , a  3 .5 K  B a s ic  program  can  be transferred in half a second! O r, you cou ld  use an ex isting  P E T  d isassem b ler to look at 

the V IC  R O M s by sim p ly  chang ing  the input routine to get s in g le  b ytes via H E S C O M  S im ila r ly , th ree-vo ice V IC  sound can  be used 
by P E T  p rogram s. Fu ll han dshak in g  en su res re liab ility  in b lock tran sfe rs : another mode a llo w s real-tim e sam p ling of the u se r port 
for ap p lica tio n s like  tw o-m ach ine gam es! In c lu d es 5 ' cab le , m ach ine  language so ftw are for P E T  and V IC . dem o program , and 
docum entation . (V IC  or 8K  P E T )  $49.95

by Joy Balakrlshnon
H E S E D IT : c h a n g e  22 lin e s  o f data  b y  m e re ly  o v e r
typ ing  and  in se rt , d e le te , and even  d u p lica te  lin es- 
a ll at o nce ! S c ro ll fo rw a rd s  o r  b a c k w a rd s  b y  any  
am o u n t — it's  a lso  e a sy  to ed it f ile s  b ig g er than  yo u r 
m em o ry . W h y  co d e  a p ro g ram  to m a in ta in  ea ch  f ile ?  
U se  H E S E D IT  fo r m a iling  lis ts , n o tes  o r p rep are  
a s se m b le r  s o u rc e  fo r H E S B A L . A ll k e y s  rep ea t. F A S T  - 
w ritten in  B A S IC  and  a sse m b le r . $12 .95

■3502 A S S E M B L E R  P A C K A G E : H E S B A L , a  fu ll-featu red  
a sse m b le r w ith  o ve r 1200 b ytes  free  (8 K ) & H E S E D IT ; 
’o r  le s s  than  $25! H E S B A L  is  T H E  best 8 K  a s se m b le r 
a v a ila b le : it u se s  o n ly  1 tap e  o r  d isk , ye t in c lu d e s  
v a r ia b le  sym b o l s iz e s , p seu d o -o p co d es , o ve r 25 e rro r 
m e ssa g e s  an d  m ore than  70 p ag es o f d o cum en ta tio n .

$ 2 3 .9 5

Human engineered Software 
|  ^  3748 ingleujood Blvd. Room 11

Los Angeles. California 90066

NEW RELEASES
H E S C O U N T  by Je r ry  B a ile y  A totally new concept in 
debugging! M ach ine language m onitor a id s debugging of any 
B a s ic  program  by counting the num ber of tim es each  line  is 
execu ted . P in po in ts bottlenecks to he lp  you im prove run 
tim es up to  50% . S h o w s co d e that w as never execu ted , and 
lets you verify  that loops and conditional statem ents are 
w orking as expected . (V IC  o r 8K  P E T ) $23.95

H E S L IS T E R  2 .0  by C y  S h u ste r . Now 35%  faster, reveals 
program  structu re  by untang ling com p licated  B a s ic  linesand  
indenting IF , FO R  ..N E X T  statem ents, e tc . Inp uts from  disk: 
outputs to sc reen  o r p rin te r.(8 K  P E T )  $15.95 (in c lud es d isk)

G U A R A N T E E D  to load o r rep laced  F R E E  O rd er from your 
dea le r o r d irect from  u s . Add $2 postage, C a l. res. - 6% sa les 
tax. D isk  ve rs io n s - add $3 (d isk  inc luded ).

24 HOUR ORDER LINE (M/C OR VISA) 
(213) 396-7259
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VIC Light Pen-manship

The video interface chip used in 
the VIC constantly keeps track  
of the position o f a ligh t pen, 
making software fo r it  easy to  
write. There are two ligh t pens 
available that work w ith  the VIC. 
This author explains how they 
work, and gives two 
dem onstration programs: “ Light 
Pen Scribe”  and “ L ight Pen 
A rtis t” .

David Malmberg 
43064 Via Moraga 
Fremont, California 94538

M o s t  im p le m e n ta t io n s  o f l ig h t  pens  o n  

pe rsona l c o m p u te rs  use  a n  a r tif ic ia l 

te c h n iq u e  to  s im u la te  a rea l l ig h t  pen . 

T h is  is d o n e  by  se tt in g  u p  a  tab le  o f 

p o s s ib le  p en  screen lo c a t io n s  th a t are to 

b e  tested  a n d  b l in k in g  th e m  o n  a n d  off 

very q u ic k ly  w i th  a  lig h te d  cu rso r space. 

T h e  l ig h t  p e n  is a b le  to  de tec t the  

change  in  l ig h t  caused  b y  the  b l in k .  By 

m a tc h in g  the  p e n 's  p o s it iv e  read ing  

ag a in s t w h ic h  spec if ic  lo c a t io n  is  b e in g  

b lin k e d  at th a t  m o m e n t ,  th e  c o m p u te r  

is ab le  to  d e te rm in e  th e  correct screen 

lo c a t io n . T h is  te c h n iq u e  has  a n u m b e r  

o f s ig n if ic a n t  d raw back s . For in s ta n ce , it 

requ ire s  a g reat dea l o f m e m o ry , p ro 

g r a m m in g  e ffo rt, a n d  p rocessor t im e  to  

set u p  a n d  te s t even  a l im it e d  n u m b e r  o f 

lo c a tio n s . I f  y o u  w a n t  to  test a large 

n u m b e r  o f p o s s ib le  lo c a tio n s , the  b ene 

fits  s e ld o m  ju s t ify  the  necessary e ffo rt or 

the  de s ig n  c o m p ro m is e s  requ ired .

T h e  n e w  C o m m o d o re  V id e o  In te r 

face C h ip  (V IC ) h as  a lle v ia te d  th is  p ro b 

le m . N o w , pe rsona l c o m p u te r  ow ne rs  

c a n  h ave  a  real l ig h t  p en  w h o se  lo c a t io n  

o n  the  screen can  be d e te rm in e d  by  the  

h ardw are  —  n o t  by  so ftw are  g im m ic k s . 

T he  V IC  l ig h t  p en  can  de tec t a n y  p o in t  

o n  the  screen in s ta n t ly  a n d  a u to m a t i 

c a lly . It  does n o t  requ ire  tim e-  and

m e m o ry - c o n su m in g  tab le  look-ups and  

in d iv id u a l  screen lo c a t io n  te s t in g . A  

l ig h t  p e n  o n  th e  V IC  is  fu n  a n d  easy to  

use ; it  c a n  p ro du ce  d ra m a t ic  e n h an c e 

m e n ts  to  g am es , e d u c a t io n a l p rogram s, 

a n d  m e n u - d r iv e n  a p p lic a t io n s .

T h e  V IC  o w n e r  h a s  several l ig h t  p en  

o p t io n s . T h e  V IC  w as  spec if ic a lly  

des igned  to  w o rk  w i th  th e  A ta r i l ig h t  

p en  (as w e l l  as th e  A ta r i jo y s tic k  a n d  

g a m e  padd les). T h e  A ta r i l ig h t  pen  

re ta ils  fo r  a b o u t $75 . S y s tem s  F o rm u la te  

is  a ls o  m a r k e t in g  a l ig h t  p e n  w h ic h  w as  

deve loped  i n  [apan a n d  costs  a b o u t  $35 . 

T h e  a u th o r ita t iv e  v o ice  o n  th e  o the r end 

o f th e  C o m m o d o re  te le p h o n e  1 'H o t l in e "  

sa id  th a t  C o m m o d o re  w i l l  h av e  its  o w n  

V IC  l ig h t  p en  o n  th e  m a rk e t  by  

C h r is tm a s  |price u n k n o w n ) . T h e ir  pen  

w i l l  b e  e ssen tia lly  id e n tic a l to  th e  A ta r i 

p en . A l l  o f these p ens  w o rk  th e  sam e  

w ay  a n d  so ftw are  w r it te n  for a n y  one  

p e n  S h o u ld  r u n  u s in g  th e  o the rs  (w ith  

o n ly  o n e  s lig h t  d iffe rence  w h ic h  w i l l  be 

desc ribed  later).

H ow  It W orks

T h e  V IC  w as  spec if ic a lly  des igned  to  

h a n d le  co lo r  v id e o  g raph ics  o n  a  m o n i 

to r  o r  h o m e  T V . T h is  c h ip  shares the  

w o rk lo a d  w i th  a  6502  c h ip  w h ic h  

h a n d le s  m o s t  o f the  process ing  a n d  the  

o p e ra t in g  sy s te m . T h is  de s ig n  p h ilo s 

o p h y  is  s im i la r  to  th a t  o f the  A ta r i c o m 

p u te r  w h ic h  a ls o  has  a  6502  fo r  its  m a in  

p rocessor a n d  a separate  c h ip  to  h a n d le  

its  v ideo .

A m o n g  the  fu n c t io n s  th is  spec ia l 

v id e o  c h ip  pe rfo rm s is c o n tro ll in g  and  

track ing  the  e lectron ic  b e am  tha t ac tua lly  

" p a in t s "  th e  p ic tu re  o n  the  screen. T h is  

b e am  sw eeps fr o m  le ft to  r igh t across 

th e  screen a n d  fr o m  top  to  b o t to m  —  

p a in t in g  a c o m p le te ly  n e w  p ic tu re  o n  

th e  screen 60  t im e s  each  second . T h is  

speed is  c e r ta in ly  faster th a n  the  eye can 

de tec t, b u t  s lo w  e n o ug h  so that- the  V IC  

ca n  tra c k  the  b e a m 's  lo c a t io n  as it  

m o ves  th ro u g h  every d o t o n  the  screen.

T o  d e m o n s tra te  ju s t  h o w  th e  V IC  

k n o w s  the  exac t lo c a t io n  o f the  b eam , 

le t ’s a s s u m e  y o u  h ave  p lugged  y o u r  l ig h t  

p en  in to  th e  V IC  g am e  p o r t  a n d  h av e  e n 

tered a n d  ru n  the  fo llo w in g  short program :

10 X  =  PEEK(36870)

2 0  Y  =  PEEK(36871)

30  LT =  -  ((P E E K (37 15 1 )A N D 4 ) 

= 0)
4 0  PRINT  ''C L E A R ” X;V;LT

50  G O T O  10

A s  th e  e le c tro n ic  b e am  m o v e s  a ro u n d  

th e  screen a n d  th e  l ig h t  p e n  senses the  

l ig h t  fr o m  the  b e a m , th e  V IC  cap tu res  

th e  screen 's  h o r iz o n ta l a n d  ve rt ic a l 

co o rd in a te s  a t  th a t  in s ta n t  a n d  stores 

th e m  in  lo c a tio n s  36870  a n d  36871 , 

respec tive ly .

A s  y o u  e x p e r im e n t b y  r u n n in g  y o u r  

l ig h t  p en  over th e  screen  surface  y o u  

s h o u ld  n o t ic e  th e  fo l lo w in g  p o in ts :

1. T h e  v a lu e  o f  X  w i l l  v a ry  fr o m  ap p ro x 

im a te ly  3 0  o n  th e  ex trem e  le ft  s id e  o f 

th e  screen to  a p p ro x im a te ly  122  o n  

th e  ex trem e  r igh t. S im ila r ly ,  Y  w i l l  

v a ry  fr o m  a b o u t  17 a t th e  to p  o f  the  

screen to  a b o u t 121 a t  th e  b o t to m . 

Y o u r  o w n  read ings  m a y  d if fe r  s lig h t 

ly  f r o m  these . T h e  X  a n d  Y  v a lu e s  

ch ange  lin e a r ly  w i th  th e  co rrespond 

in g  h o r iz o n ta l a n d  ve rt ic a l m o v e 

m e n t  o f th e  pen .

2 . In s id e  th e  screen border, X  varies  

fr o m  3 2  o n  the  le ft to  119 o n  th e  r ig h t

—  a le n g th  o f  88  (c o u n t in g  zero  as the  

le ft-m ost v a lue ). T h is  co rresponds  

w i th  4  l ig h t  p en  v a lu e s  pe r screen  

space (there  are 2 2  c o lu m n s ) .  T h e  Y  

va lue s  vary  fr o m  24 a t  th e  to p  border 

to  115 at th e  b o t to m  border. T h is  is a  

le n g th  o f  9 2  l ig h t  p e n  v a lu e s  o r  4  for 

each  o f  th e  23  screen row s.

3 . I f  y o u  are u s in g  a n  A ta r i l ig h t  p e n  or 

(p re sum ab ly ) its  C o m m o d o re  e q u i

v a le n t , y o u  s h o u ld  n o t ic e  th a t  the  

v a lu e  o f L T  changes  f r o m  0  to  1 

w h e n e v e r  th e  t ip  o f the  p e n  is  pressed 

a g a in s t the  screen . T h e  A ta r i p e n  has
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a spring- loaded s w itc h  in  its  t ip  

w h ic h  c a n  be read  by  th e  V IC  u s in g  

s ta te m e n t  3 0  above . T h is  is  a  very 

n ic e  fe a tu re  a n d  w i l l  e n h an c e  y o u r 

l ig h t  p en  a p p lic a t io n s .

4 . Y o u  w i l l  a lso  n o t ic e  th a t  th e  p e n  is 

p ro b a b ly  m o re  s en s it iv e  t h a n  y o u  

m ig h t  h av e  im a g in e d . F o r e x am p le , 

th e  A ta r i l ig h t  p e n  I  u se  c a n  be 

de tec ted  as  fa r as s ix  in ch e s  aw ay  

fr o m  th e  screen. A n d  ye t, i t  c a n  be 

c o n tro lle d  fa ir ly  a c cu ra te ly  even 

f r o m  th a t  d is ta n ce . I t  m a k e s  y o u  

w o n d e r  w h e n  s o m e o n e  m ig h t  com e  

o u t  w i t h  a  l ig h t  " g u n ' '  th a t  c o u ld  be 

" s h o t "  a t th e  screen  f r o m  several 

fee t aw ay . Ju s t t h in k  o f the  gam es 

y o u  c o u ld  w r ite !

5. E v e n  th o u g h  th e  p e n  is  fa ir ly  sen 

s it iv e , i t  is  s ub je c t to  " n o is e . "  A s  a  

d e m o n s tra t io n , i f  y o u  try  to  h o ld  th e  

p e n  a b s o lu te ly  s t i l l  i n  o n e  p lace , y o u  

w i l l  see th e  v a lu e s  o f  X  a n d  Y  f lic k e r 

in g  to  n e a rb y  v a lu e s  —  an d  o cc as io n 

a l ly  to  a m o re  d is ta n t  v a lu e . T h is  is 

caused  b y  " n o i s e "  in  th e  p e n . T h is  

" n o i s e "  seem s to  b e  p a r t ly  a  fu n c 

t io n  o f  co lo r . R e a d in g  a  lo c a t io n  th a t 

is  a  d a rk  co lo r , e spec ia lly  i f  nearby  

lo c a t io n s  are l ig h t  co lo rs , m a y  cause 

p ro b le m s . O n e  o f th e  ro u tin e s  I  w i l l  

present la te r w i l l  solve these p rob lem s.

6. T h e  la s t t h in g  y o u  s h o u ld  n o t ic e  is 

th a t  th e  p e n  a lw ay s  s ho w s  the  las t 

v a lu e  o f  X  a n d  Y  th a t  i t  read . I f  y o u  

tak e  th e  p en  c o m p le te ly  aw ay  fr o m  

th e  screen  it  s t i l l  in d ic a te s  a spec if ic  

lo c a t io n . B ecause  o f th is , y o u  s ho u ld  

be ve ry  ca re fu l in  the  des ign  o f y o u r  

a p p lic a t io n s ; d o  n o t  m is ta k e  a n  o ld  

p en  re ad ing  fo r  a n e w  one . T h is  

p o te n t ia l  p ro b le m  is  a n o th e r  good  

re ason  fo r  the  A ta r i 's  t ip  s w itc h .

Light Pen Scribe

A s  a n  e x a m p le  o f h o w  th e  l ig h t  p en  

m ig h t  b e  u sed  i n  a  V IC  p ro g ram , le t ’ s 

e x am in e  the  B A S IC  p ro g ram  in  l is t in g  1. 

T h is  p ro g ram  d is p lay s  the  n o r m a l u ppe r 

case cha rac te r set in c lu d in g  n u m b e rs  

and  p u n c tu a t io n  s y m b o ls  o n  t h e  top  

three lin e s  o f th e  V IC  screen. T h e  nex t 

tw o  lin e s  c o n ta in  n o r m a l "c u r s o r ”  c o n 

tro l w o rd s  s u c h  as C L E A R , H O M E , 

R E T U R N , U P , e tc . T he  s ix th  l in e  

d isp lay s  th e  seven  co lo r  o p t io n s  (ex

c lu d in g  w h ite )  a v a ila b le  fo r  th e  V IC . By 

p u t t in g  th e  l ig h t  p e n  o n  v a r io u s  

charac ters , cu rso r c o m m a n d s , o r  co lors 

in  the se  f ir s t s ix  lin e s , th e  p rogram  

generates w r it te n  tex t in  w h a te v e r  co lo r 

c o m b in a t io n s  y o u  w is h  o n  th e  re

m a in d e r  o f  th e  V IC  screen. I n  essence, 

the  p ro g ram  to ta l ly  rep laces keyboa rd  

in p u t  w i th  l ig h t  p e n  in p u t .

Listing 1

100 REM LIG HT PEN SCRIBE 
110 REM BV DRVID MALMBERG
120  D IM  CC<7> : P 0 K E 3 6 8 7 9 ,2 7  : CL=3 • S S =?680  • IC = 3 0 7 2 0  
130  DEF FN A <Z)= SS+CN+22#RW : DEF F N B <2)=  FN A <Z>+IC  ■

DEF FNC<Z>=PEEK<FNfl<Z>>

140 F 0 R I= 1 T 0 7  • READ C C < I> • NEXT 
150 DATA 1 4 4 .2 8 ,1 5 9 ,1 5 6 ,3 0 ,3 1 ,1 5 8  
160 PR I  NT " .T
170 FOR I= 0 T O 6 3  : P 0 K E S S + I,I  • P 0 K E S S + IC + I,C L  ■ NEXT 
180 PRINT"»fflMSHSOME sMETURN 3 J S 5 SDBOWN"
130 P R IN T" aCH-EAR aES?ASE sLSEFT SRBIGHT";
2 0 0  FOR I = 1 T 07  PRINTCHR<<CC< I >>" #  S " ;  NEXT
2 1 0  RW=6- • CN=0
2 2 0  IF  CN<0 THEN CN=21 RW=RW-1
2 3 0  IF  C N:21 THEN CN=0 RW=RW+1
2 4 0  IF  RW<S THEN RW=6
2 5 0  IF  RW>22 THEN RW=22
2 6 0  IF  FNC<0>=32 THEN POKE F N B < 0 ),C L
270  IF  FN C <0><128 THEN POKE FN A <0>,FN C <0>+128
2 8 0  REM TEST L IG HT PEN T IP  SWITCH
2 9 0  LT= -<<P E E K <37151)flN D 4>=0>  • IF  LT=0 THEN 230
3 0 0  REM SWITCH ON -  NOW READ AND TRANSLATE PEN LOCATION
310  X=PEEK<36870>  : V=PEEK<3 6 8 7 1 )
320  IF  X <32 THEN X=32  
3 3 0  IF X > 1 1 9  THEN X =113  
3 4 0  IF  Y <24 THEN V=24  
3 5 0  IF  V > 115  THEN V =115  
3 6 0  X = X -3 2  ■ V = V -2 4  
3 7 0  C = IN T < X /4 >  ■ R = IN T  < V /4 >
3 8 0  L=SS+C +22*R  ■ LC=PEEK<L)
3 9 0  REM CHECK COMMAND -  TAKE ACTION
4 0 0  IF  R>5 THEN 230
410  IF  R<5 THEN 470
4 2 0  REM COLOR ROW
4 3 0  X = IN T <<C+1. 1 > /3 )  = V = < C + l> /3
4 4 0  IF  X O V  THEN 2 9 0  : REM IN V A L ID  COLOR LOCATION
4 5 0  IF  X=1 THEN X=0
4 6 0  POKE 3 6 8 7 3 ,24+X  ■ CL=X : GOTO640
4 7 0  IF  R<4 THEN 540
4 8 0  REM ROW 4  COMMANDS
4 3 0  IF  C=0 THEN POKE FN A < 0  > , F  NC < 0 )  - 1 2 8  = GOTO 160  = REM CLEAR
5 0 0  IF  C=6 THEN POKE F N A <0> ,32  CN=CN-1 •' GOTO 6 4 0  : REM ERASE
5 1 0  IF  C =12 THEN POKE F N A < 0 > ,F N C < 0 > -1 28  : CN=CN-1 : GOTO640 :

REM RIGHT
5 2 0  IF  C -1 7  THEN POKE FNA< 0 ) , FNC< 0 > -1 2 8  : CN=CN+1 GOTOS40 : 

REM LEFT
5 3 0  GOTO 2 3 0  • REM IN V A L ID  LOCATION 
5 4 0  IF  R<3 THEN 620  
5 5 0  REM ROW 3 COMMANDS
5 6 0  IF  C=0 THEN POKE F N A < 0 > ,F N C < 0 > -1 28  • CN=0 RW=6 GOTO640 

REM HOME
5 7 0  IF  C=5 THEN POKE FNA< 0 > jFN C < 0 > -1 2 8  CN=0 = RW=RW+1 :

GOT0 6 4 0  REM RETURN

5 8 0  IF  C =12 THEN POKE FN A <0>. F N C < 0 > -1 28  RW=RW-1 
REM UP

5 9 0  IF  C=15 THEN POKE FNA<0>, F N C < 0 )-1 2 8  RW=RW+1 
REM DOWN

6 0 0  GOTO290 REM IN V A L ID  LOCATION 
6 1 0  REM WRITE CHARACTER AT PEN LOCATION 
6 2 0  POKEFUA<0), LC F'OKEFNB<0>, CL ■ CN=CN+1 
6 3 0  REM FLASH PEN LOCATION 
6 4 0  S=0 IF  L C >127 THEN S=LC LC =LC -128  
6 5 0  POKE3 6 8 7 8 ,1 5  FOR 1 = 1 TO10
6 6 0  F'OKEL, LC +12 8  P 0K E 36876 , 2 2 5
6 7 0  P0K E L,LC  POKE3 6 8 7 6 ,1 3 5
6 8 0  NEXT IF  S O 0  THEN F'OKEL,S 
6 3 0  P 0K E 36878 , 0  : P O K E 36876,0  GOTO220 READV.

GOT0 6 4 0  - 

: GOTO640 ’
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B y w ay  o f fu rthe r e x p la n a t io n , here 

are som e o f the  fu n c tio n s  be ing  perform ed 

in  v a r iou s  parts o f the  p rogram .

L in e  120 sets th e  co lo r  c o m b in a t io n  

to  a  w h ite  screen w i th  a l ig h t  b lu e  

border by P O K E 3 6 8 7 9 ,2 7 . C L  is the  

variab le  d e n o tin g  th e  cu rre n t c o lo r  o f 

th e  tex t a n d  o f the  screen bo rder. C L  is 

in it ia l iz e d  to  l ig h t  b lu e  b y  se tt in g  it  to  3 . 

SS is th e  address o f th e  s ta rt o f  screen 

m e m o ry  (e q u iv a le n t  to  32768  o n  the  

PET ). IC  is th e  c o n s ta n t  y o u  m u s t  a d d  to  

a  p a r t ic u la r  screen lo c a t io n  to  ge t th a t  

lo c a t io n 's  co rrespon d ing  co lo r  m a tr ix  

lo c a tio n . For e x am p le , i f  w e  P O K E d  

7680  w i th  a  1 (an  A ), w e  w o u ld  also  

h ave  to  P O K E  7680  + IC  w i t h  a 3  to 

m a k e  th a t  " A ”  l ig h t  b lu e .

L in e  130 sets u p  th ree  fu n c tio n s : 

F N A  re tu rns  th e  screen  lo c a t io n  corre

s p o n d in g  to  ro w  R W  an d  c o lu m n  C N ; 

F N B  g ives  th e  co rrespon d ing  co lo r  

m a tr ix  loca tion ; F N C  returns the  PEEKed 

v a lu e  o f  F N A .

L ine s  140 a n d  150 read  th e  charac te r 

v a lu e s  co rrespond ing  to  v a r io u s  co lo r 

p r in t  c o m m a n d s . For e x am p le , th e  th ir d  

v a lu e  o f th e  array C C  c o n ta in s  the  

ch a rac te r  v a lu e  th a t , w h e n  p r in te d  as 

C H R $ (C C (3 ) ) ,  w o u ld  cause  th e  m a te r ia l 

p r in te d  n e x t to  be p r in te d  i n  l ig h t  b lu e .

L in e s  170 to  200  p r in t  the  characters, 

c o m m a n d s  a n d  co lo r  o p t io n s  in  th e  top  

s ix  ro w s  o f th e  screen.

L in e s  220  to  250  assure th a t  th e  lo ca 

t io n  w he re  th e  tex t is  b e in g  p r in te d  o n  

th e  b o t to m  p a r t  o f the  screen (curren t 

r o w  R W  an d  cu rre n t c o lu m n  C N )  is 

a lw ay s  w i t h in  th e  p roper b o u n d s . T hese 

lin e s  a ls o  assure th a t  th e  tex t p roperly  

w raps  a ro u n d  fr o m  th e  e nd  o f o ne  ro w  to  

th e  b e g in n in g  o f th e  nex t.

L in e s  260  a n d  270  p r in t  th e  "c u r s o r ”  

w h e re  the  tex t is  to  be w r it te n  nex t.

L in e  29 0  w a its  u n t i l  the  t ip  s w itc h  

o n  th e  l ig h t  p e n  h a s  b een  depressed. If  

y o u  are u s in g  a l ig h t  p en  th a t  does n o t  

h av e  a t ip  s w itc h  (or s o m e th in g  s im ila r ) , 

y o u  shou ld  subs titu te  the  fo llo w in g  line:

290 A$ = "  "  : GET A$ 

A$ =  "  ”  THEN 290

IF

T h is  l in e  w i l l  le t  y o u  in d ic a te  th a t  y o u  

are  ready to  h ave  th e  l ig h t  p en  read a 

lo c a t io n  b y  ju s t  to u c h in g  a n y  key  o n  the  

keyboa rd . T h is  is o b v io u s ly  a  less e le 

g an t app ro ach  th a n  u s in g  a t ip  sw itc h .

L in e s  31 0  to  380  read th e  c u rrc n t 

l ig h t  p en  h o r iz o n ta l a n d  ve rtica l va lues  

a n d  tran s la te  th e m  in to  the  app rop r ia te

screen ro w  a n d  c o lu m n . T h e  v a r iab le s  L 

a n d  L C  are th e  screen lo c a t io n  th a t  the  

p e n  is p o in t in g  to , a n d  th e  ch a rac te r  at 

th a t  lo c a tio n , respec tive ly .

L in e s  43 0  to  46 0  e d it  c o lo r  c o m 

m a n d s  f r o m  the  p e n  a n d  c h a n g e  th e  tex t 

a n d  bo rde r co lo rs  ac co rd ing ly .

L in e s  49 0  to  600  e d it  " c u r s o r "  c o n 

tro l c o m m a n d s  a n d  cause  th e  p ro pe r  ac

t io n  to  b e  ta k en .

L in e  620  w r ite s  th e  ch a rac te r  ( th a t 

th e  l ig h t  p e n  is  p o in t in g  to  in  th e  top  

th ree  lin e s  o f  the  screen) w h e re  th e  c u r

re n t " c u r s o r "  p o s it io n  is o n  th e  b o t to m  

tex t area o f th e  screen.

L in e s  640  to  690  f la s h  th e  lo c a t io n  

th e  p e n  is  p o in t in g  to  o n  a n d  o ff, a n d  

s o u n d  a  " b u z z e r "  to  in d ic a te  th a t  the  

lo c a t io n  w as  a c tu a lly  read, passed  th e  

ed it , a n d  w as  processed p ro pe r ly . T h e n  

the  p ro g ra m  lo o p s  b a c k  to  l in e  2 2 0  a n d  

w a its  fo r  th e  n e x t l ig h t  p en  read ing .

Light Pen A rtist

L is t in g  2 c o n ta in s  a n o th e r  l ig h t  p en  

a p p lic a t io n  c a lle d  " L ig h t  P en  A r t is t . "  It  

is  a  p ro g ram  th a t  e nab le s  y o u  to  u se  the  

l ig h t  p en  to  " p a i n t "  o n  th e  screen u s in g

( L A B E L j, Y  ( L A B E L , X )  L A B E L  +  J N D X - J

6502 Assembler/Editor

•  APPLE
•  ATARI
•  PET
•  KIM
• SYM

Before you buy that off-brand A ssem b le r/Text E d ito r , note that E H S  is the on ly  com pany that provides a | 
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M acros/Conditional A ssem bly .
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Long Labels
Designed fo r Cassette-based system s. 
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Fo r A P P L E / A T A R I  /P E T
T h e  m ost pow erfu l A S M /T E D
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$ 1 6 9 .9 5  _________________________
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PET BONUS

the V IC  g rap h ic  cha rac te r set a n d  a 

pallette o f  seven  co lo rs . Y o u  c a n  p a in t  a 

single screen  lo c a t io n  o r  p a in t  a  " l i n e "  

of the  cu rre n t g rap h ic  cha rac te r b e tw een  

any tw o  p o in ts  o n  th e  screen.

T he  p ro g ram  w o rk s  l ik e  the  p re 

v ious ly  desc ribed  " L ig h t  P e n  S c r ib e .”  

The to p  th ree  l in e s  o n  th e  screen c o n 

tain  the  g rap h ic  charac ters . T h e  fo u r th  

line  h as  these  c o m m a n d  w ords: C L R , 

P O IN T , L IN E  a n d  (reverse) O N  o r  O F F . 

The f i f th  l in e  h a s  th e  seven  co lo rs  in  the  

V IC  a r tis t ’s p a lle t te . B y  s im p ly  p o in t in g  

the p en  a t  th e  co lo r , th e  c o m m a n d  o p 

tions, a n d  th e  charac te r, y o u  are ready  to  

p a in t o n  th e  b o t to m  p o r t io n  o f  the  

screen b y  u s in g  y o u r  p e n  as i f  i t  w ere a n  

artist's  b ru sh . I t  is  easy, f u n  a n d  a very 

im press ive  d e m o n s tr a t io n  o f the  V IC 's  

capab ilit ie s .

T he  b as ic  p ro g ram  s tru c tu re  and  

even the  v a r iab le  n am e s  are a lm o s t  

iden tica l to  " L ig h t  P en  S c r ib e .”

Noise Elim ination

T he  a r tis t  p ro g ram  does h av e  o ne  

s ig n if ic a n t d iffe rence . L in e s  660  to  970  

c o n ta in  a m a c h in e  language  p rogram  (in  

the  fo r m  o f B A S IC  P O K E s ) th a t  

e lim in a te s  th e  " n o is e ”  fr o m  th e  pen  

read ings. T h is  is  a  genera l s u b ro u tin e  

th a t c o u ld  be appended  to  a n d  used  in  

o the r l ig h t  p e n  p rogram s. I t  lo ads  in to  

the  V IC ’ s cassette  bu ffe r , so  y o u  s ho u ld  

be ca re fu l n o t  to  do  a n y  in p u t /o u t p u t  

th a t w o u ld  destroy  th e  r o u t in e  w h e n  

u s in g  it  in  o th e r  p rogram s.

T h e  best w a y  to  desc ribe  w h a t  the  

ro u tin e  does is  to  lo o k  at th e  B A S IC  

code in  lin e s  31 0  to  37 0  in  th e  Scribe  

p ro g ram  ( l is t in g  1). T h e  m a c h in e  

language  co d e  p e r fo rm s  th e  s am e  

c a lc u la t io n s  th a t  these  B A S IC  s ta te 

m e n ts  d o  to  " n o r m a l iz e "  th e  h o r iz o n ta l 

(X) a n d  v e r t ic a l (Y) va lue s  to  b e g in  w i th  

zero a n d  n o t  exceed 87  fo r  X  a n d  91 for 

Y . I t  a ls o  c a lc u la te s  th e  p e n ’s c o lu m n  

and  ro w  (a lso  b e g in n in g  w i th  zero). A l l  

o f these  v a lu e s  are o b ta in e d  b y  P E E K ing  

lo ca tio n s  98 2  to  98 5 , respec tive ly .

Besides ju s t  m a k in g  th e  a r ith m e t ic  

faster, th e  r o u t in e  e l im in a te s  the  no ise  

by ta k in g  seven  separate  read ings  (at 1 

jiffy in te rv a ls  so th e y  w i l l  co rrespond  to 

d iffe ren t sw eeps  o f th e  e le c tro n ic  b e am ), 

sorting  th e m , a n d  re tu rn in g  the  m e d ia n  

read ing  ( i.e ., fo u r th ) . T a k in g  th e  m e d ia n  

read ing  e l im in a te s  th e  " n o is y ”  read

ings, b ecause  w h e n  sorted , these  strange 

read ings w o u ld  c e r ta in ly  be a t o n e  ex

trem e  (or th e  o the r) o f  the  lis t . T h e  m e 

d ian  v a lu e , o n  th e  o th e r  h a n d , is a lm o s t 

gua ran teed  to  be  " n o is e ”  free.

Listing 2

REM LIG HT PEN ARTIST  
REM BY DAVID MRLMBERG 
DIM C C <7) : P 0 K E 3 6 8 7 9 ,2 7  
DEF FNA < Z ) =SS+CN+22*RW :
DEF FNC<Z )=P E E K (FN A <Z>>
FOR I  =  1T07 READ C C C I)
DATA 1 4 4 ,2 8 .. 1 5 9 ,1 5 6 ,3 0 ,3 1 ,  153  
GOSUB760
PR I  NT'"3" PC=32 ■■ RV=0 ■ LN=0
FOR I= 6 4 T 0 1 2 7  P O K E S S + I-64 , I

■ CL= 3  :33 = 7 6 30  : IC = 30720 
DEF FNE < 2 )  =FNA < Z  > + 1C :

NEXT

: LX = 0  : LV= 0 
P Q K E S S + I+ IC - 6 4 , C L  : NEXT

PRINT"SUMDPS1C9-R SFSDINT 3 -B IN E  SO W  SC iffF"
FOR 1 = 1 T 07  PR I  NTCHR$ < CC( I ) )  " $  S "J : NEXT
REM TEST LIG HT PEN T IP  SWITCH
L T = - ( ( PEEK< 3 7 1 5 1 )AND4 )  = 8 )  IF  L T = 0  THEN 220
REM SWITCH ON -  NOW READ AND TRANSLATE PEN LOCATION
SYS( 8 2 8 )  : CN=PEEK<984> • RW=PEEK<985)
L=FNA<0> LC=FNC<8>
REM CHECK PEN LOCATION -  TAKE APPROPRIATE ACTION  
IF  RW>4 THEN 5 2 0  REM DRAW ROUTINE 
IF  RW<4 THEN 340  
REM CHANGE COLOR 
X=IN T<C C N +1. 1 ) / 3 )
IF  X O Y  THEN 220  
IF  X=1 THEN X=0 
P 0 K E 3 68 7 9 ,2 4 + X  ■ CL=X 
IF  RW<3 THEN 430  
REM ROW 3  COMMANDS 
IF  CN=8 THEN 170 •
IF  CN=4 THEN LN=0 
IF  CN=10 THEN LN=1 
IF  CN=15 THEN RV=1 
IF  CN=18 THEN RV=0

V = < C N + l> /3  
REM IN V A L ID  COLOR LOCATION

GOTO450

REM POINT  
REM LIN E  
REM REVERSE ON 
REM REVERSE OFF

100 
110 
120  
130

140  
150  
160  
170  
180 
190  
200 
210  
220 
230  
240  
250  
260  
270  
280  
290  
300  
310  
320  
330  
348  
350  
360  
370  
380  
390  
400  
410  
420  
4 3 0  
440  
450  
460  
470  
480  
490  
588  
510  
528  
530  
540  
550  
560  
570  
580  
590  
600  
610  
628  
630  
648  
650  
668

670  
688

690  
7 0 8

718
720  
738  
740  
750

ANV TAPE I / O  IS  DONE
768  FOR 1= 8 2 8  TO 986  READDC P O K E I, DC NEXTI 
7 7 0  DATA1 6 2 ,0 ,1 6 8 ,3 ,1 3 2 ,1 5 2 ,1 7 3 ,6 ,1 4 4  
7 8 0  DATA201 ,3 2 ,1 7 6 ,2 ,1 6 9 ,3 2 ,2 0 1 ,1 2 6 ,1 4 4  
7 9 0  DATA2, 1 6 9 , 1 1 9 , 5 6 ,2 3 3 , 3 2 , 1 6 8 , 2 1 9 ,1 3 2  
8 0 0  DATA1 5 1 ,3 2 ,1 7 9 ,3 • 1 6 5 ,1 5 1 ,2 4 ,1 0 9 ,2 1 8  
8 1 0  DATA3 , 1 3 3 .1 5 1 .1 4 4 ,2 ,2 3 0 ,1 5 2 ,1 7 3 ,7  
8 2 8  DATA 1 4 4 ,2 0 1 .2 4 .1 7 6 ,2 ,1 6 9 ,2 4 ,2 8 1 ,1 1 6

REM CLEAR 
GOTO450 •

: GOT0 4 5 0  
GOT0 4 5 0  
GOTO450

G 0T0228 = PEM IN V A L ID  COMMAND LOCATION
REM UPDATE CURRENT CHARACTER
PC=LC
REM FLASH PEN LOCATION
S=8 IF  LC >127 THEN S=LC = LC =LC -128
P 0 K E 3 6 8 7 8 ,15 : FOR 1 = 1 TO10
F'OKEL , LC +128 ■ P 0 K E 3 6 3 7 6 ,2 2 5
F'OKEL, LC P 0K E 36876, 195
NEXT : IF  3 0 0  THEN F'OKEL, S
P 0 K E 3 6 8 7 8 ,0  : P O K E 36876 ,0  = GOTO220
REM DRAW ROUTINES USING CURRENT OPTIONS
V=PC ■ IF  RV=1 THEN V=PC+128 - REM REVERSE IF  APPROPRIATE
IF  L N O 0  THEN 590
REM DRAW POINT
POKE FN A C 0), V ■ POKE F N B (0 ) ,C L
LX=CN LV=RW REM UPDATE LAST POINT
GOTO220
REM DRAW L IN E  FROM LAST PO INT TO CURRENT POINT  
DX=CN-LX • DV=RW-LV
Z=ABS<DX) ■ IF  A B S <D V »Z  THEN Z=ABS<DV>
IF  Z=0 THEN IX = 0  IV = 0  : GOTO630 
IX = D X /Z  IV = D V /Z
FOR I=0TO Z  ' RW=INT<L V + 1 V * I+ 0 .5  >
POKE F N A < 0 ),V  POKE FN B <0>,C L  
NEXT : LX=CN LV=RW = GOTO220
REM MACHINE LANGUAGE ROUTINE THAT TAKES 7  CONSECUTIVE 
READINGS
PEM OF THE L IG H T PEN LOCATION AMD SORTS THEM TO ELIM IN A TE  
REM LIG HT PEN "NO ISE" BV RETURNING THE MEDIAN READING 
<4TH OF 7 ) .
REM THE READING IS  "NORMALIZED" TO BEGIN WITH ZERO.
REM THE VALUES FOR THE READING CAN BE FOUND BV PEEKING  
THESE LOCATIONS:
REM 9 8 2  -  HORIZONTAL VALUE <RANGES FROM Q TO 8 7 )
REM 9 8 3  -  VERTICAL VALUE (RANGES FROM 3  TO 9 1 )
REN 9 8 4  -  SCREEN COLUMN <0 TO 2 1 )
REM 9 8 5  -  SCREEN ROW <0 TO 2 2 )
R E M ****C A U T IO N ****T H E  ROUTINE W ILL BE DESTROYED IF

CN=I NT ( L X + IX # 1 + 8 .5 )
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Listing 2 (Continued)

830  D A T A 1 4 4 ,2 ,1 6 3 ,1 1 5 ,5 6 ,2 3 3 ,2 4 ,3 2 ,173 
84 0  HRTR3,2 3 2 ,2 3 6 ,2 1 8 ,3 ,2 4 0 ,9 ,1 6 5 ,1 6 2  

85 0  D A T A 137 ,1 6 2 ,2 4 0 .2 5 2 .7 6 .6 2 ,3 .1 7 3 ,2 1 8  
860  DAT A 3 ,7 4 .1 6 8 ,1 7 7 ,1 5 1 ,1 4 1 ,2 1 5 ,3 ,1 6 3  

87 0  D A T A 219 ,1 3 3 .1 5 1 ,1 6 3 ,3 ,1 3 3 ,1 5 2 .1 7 7  

880  D A T A 151 ,1 4 1 ,2 1 4 ,3 ,1 7 3 ,2 1 4 ,3 ,7 4 ,7 4  

83 0  DATA1 4 1 ,2 1 6 ,3 ,1 7 3 ,2 1 5 ,3 ,7 4 ,7 4 ,1 4 1  
3 0 0  DATA21 7 ,3 .3 6 ■ 1 4 2 ,2 1 4 ,3 ,1 7 2 ,2 1 4 ,3  
91 0  DATA192,0 - 2 4 0 .2 2 ,  1 3 6 .2 0 9 ,1 5 1 ,2 0 0  

92 0  DATA1 7 6 ,1 6 - 1 3 6 ,1 4 1 ,2 1 4 ,3 ,1 7 7 .1 5 1  

93 0  D A T A 2 00 ,1 4 5 .1 5 1 .1 3 6 ,1 7 3 ,2 1 4 ,3 ,5 6  

94 0  DATA1 7 6 .2 3 0 . 1 4 5 . 1 5 1 . 9 6 , 0 . 0 . 0 . f l .7  
95 0  RETURN 

PEADV.

T h e  a s sem b ly  sou rce  fo r  th is  ro u tin e  

is g iv e n  in  l is t in g  3 . T h is  r o u t in e  is  m y  

a d a p ta t io n  for the  V IC  o f  a  s im ila r  

r o u t in e  in  the  A ta r i L ig h t  P e n  O pe ra to rs  

M a n u a l .  T h e  c red it fo r  th e  idea  a n d  the  

m a jo r ity  o f the  code s h o u ld  go  to  som e  

a n o n y m o u s  p ro g ra m m e r  a t A ta r i . T he  

a s sem b ly  sou rce  is  very w e ll c o m 

m e n te d  a n d  s h o u ld  be easy  to  fo llo w . 

P ay  p a r t ic u la r  a t te n t io n  to  th e  lo g ic  o f 

th e  “ in se r t  s o rt”  in  lo c a t io n s  S 0 3B 3  to  

$ 0 3 D 5  o f th e  sou rce  lis t in g . T h is  is  a 

ve ry  c lever ro u tin e  th a t  p e r fo rm s  the  

sort as  the  d a ta  is  b e in g  read, b y  m a k in g  

sure  th a t  each  read ing  is  in se rte d  in  its  

ap p ro p r ia te  p lace  in  th e  tab le .

Listing 3

; #  V IC  L IG H T PEN ROUTINE

; #  ADAPTED FOR THE V IC  B t DAVID MALMBERG 
, *  FROM A S IM ILA R  ROUTINE FOR THE ATARI 
; *  AS DOCUMENTED IN  THE ATARI L IG HT PEN MANUAL 
; #

■ IN  CASSETTE BUFFER

TELF'TR .B E $97
J IF F Y .C T R  .BE *A 2
PEN.HOR .BE 3 6 8 70
PEN.VER .BE 36871

.EA J33C  ;

.OS

0 3 3 C - A2 00 LDX #0 .;
0 3 3 E -  A0 03 LOOP LDY #H , TABLES
0 3 4 0 -  84 38 STY ♦TBLPTR+1

.: LOAD X VALUE AND CONVERT

0 3 4 2 -  AD 0 6  90 X.LOAD LDA PEN.HOR
0 3 4 5 -  C9 20 CMP # 3 2  ;
0 3 4 7 -  BO 02 ECS HERE ;
0 3 4 9 -  A9 20 LDA # 3 2  ;
0 3 4 E -  C9 78 HERE CMP # 1 2 0  .:
0 3 4 0 -  90 02 BCC HERE1
0 3 4 F -  A9 77 LDA # 1 1 9  .;
0 3 5 1 -  38 HERE1 SEC
0 3 5 2 -  E9 20 SBC # 3 2  ;

CALL SORT ROUTINE
0 3 5 4 -  A0 BE LDY # L , TABLES
0 3 5 6 -  84 97 STY #TBLPTR
0 3 5 8 -  20 E3 03 JSR SORT

; F IN D AND STORE ADDRESS 0

0 3 5 B - A5 97 LDA *  TELF'TR
0 3 5 D - 18 CLC
0 3 5 E -  6D DH 03 ADC FRAMES
0 3 6 1 -  85 97 STA ♦TELF'TR .:
0 3 6 3 -  90 02 BCC V.LOAD
0 3 6 5 -  E6 98 INC *TBLF'TR+1

; LOAD V VALUE AND CONVERT

0 3 6 7 -  AD 07  90 V.LOAD LDA PEN.VER ,
0 3 6 A - C9 18 CMP # 2 4  ;
0 3 6 C - B0 02 ECS HERE2
0 3 6 E -  A3 18 LDA # 2 4  ;
0 3 7 0 -  C9 74 HERE2 CMP # 1 1 6  .:
0 3 7 2 -  90 02 BCC HERE3 ;
0 3 7 4 -  A9 73 LDA # 1 1 5  ;

David Malmberg is Director of 

Management Systems for Foremost- 
McKesson in San Francisco. He has a PET, 

as well as a VIC, and is interested in 

machine language utilities, strategy 
games, and writing his own "Adven

tures.'1 He'd like to hear from anyone who 
develops interesting VIC applications 

(with or w ithout the light pen).

IN IT IA L IZ E  COUNTER 
STORE TABLE H I-B Y T E  POINTER

GET LIG HT PEN X COORD 
PEN READING >=  3 2  ?
IF  YES
IF  NO -  SET TO 32  MINIMUM  
PEN READING =<  113 ?
IF  YES
IF  NO -  SET TO 119 MAXIMUM 

X VALUE NOW RANGES FROM 0  TO 87

ADD TABLE S IZ E  TO X TABLE TO 
F IN D  YTABLE ADDRESS

GET L IG H T PEN V COORD 
PEN READING >=  24  ?
IF  YES
IF  NO -  SET TO 24  MINIMUM  
PEN READING =<  116 ?
IF  YES
IF  NO -  SET TO 115 MAXIMUM (Continued)

»
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0 3 7 6 -  38
0 3 7 7 -  E'3 18

0 3 7 9 -  2 0  E3 03

0 3 7 C -  E3 
0 3 7 D - EC Dfi 03  
0 3 8 0 -  F 0  03  
0 3 8 2 -  R5 A2 
0 3 8 4 -  C5 A2 
0 3 8 6 -  F 0  FC 
0 3 8 8 -  4C 3E @3

HERE3 SEC
SBC #24 VALUE NOW RANGES FROM 0  TO 91

0 3 8 B -
0 3 8 E -
03S F -
0 3 9 0 -
0 3 9 2 -
0 3 9 5 -
0 3 9 7 -
3 3 9 9 -
039B -
039B -
0 3 9 F -

03A 2-
0 3 0 5 -
0 3 0 6 -
0 3 0 7 -  
0 3 0 0 -  
03OD- 
03OE- 
03AF- 
03B 2-

AB BA 
4A 
08  

B1
SB

03

97
B7 03  

0 9  BE 
8 5  97  
0 9  03  
8 5  98  
B1 97  
SB B6 03

OB B6 03
40
4A
SB BS 
AD B7 
4A 
4A
SB B9 03  
60

03
03

03 B D - 88  
0 3 B E - D1 
0 3 C 0 -  C8

0 3 C 3 -  S3

0 3 C 7 -  B1 
0 3 C 9 -  C8 
03 C H - 91 
03 C C - 88  
03 C B - AB 
0 3 B 0 -  38

0 3 B 5 -  60

0 3 B 6 -  00  
0 3 B 7 -  00  
0 3 B S - 00  
0 3 D 9 - 00

03B O - 07

CALL SORT ROUTINE 
JSR SORT

REPEAT NUMBER OF TIM ES S P E C IF IE B  BV FRAMES

WAIT

I  NX
CPX FRAMES 
BEQ F IN IS H  
LDA *'J IF F V . CTR 
CMP # J IF F Y .C T R  
BEQ WAIT 
JMP LOOP

LOh B CURRENT J IF F Y  CYCLE 
TEST FOR NEXT J IF F Y

X ,Y  READING DONE -  MOVE MEDIANS (CENTER VALUES) 
TO LOCATIONS "XCOORD" AND "YCOORD"

F IN IS H  LDH FRAMES 
LSR A 
TOY
LDA (TB LPTR ) .• V 
STA YCOORB 
LBA # L , TABLES 
STA *TBLF'TR 
LDA #H , TABLES 
STA *TBLPTR+1  
LDA (TB LPTR >A ' 
STA XCOORD

LOAD S IZ E  OF TABLE 
D IV ID E  BV 2  FOR MEBIAN 
LOAD MEDIAN OFFSET IN  Y 

; LOAD V MEDIAN

LOAB X MEBIAN

REG

CONVERT X ,Y  COORDS TO COLUMN AND ROW

LDA XCOORD 
LSR H 
LSR A 
STA COL 
LDA VCOORD 
LSR 0 
LSR A 
STA ROW 
RTS

LOAD X MEDIAN 
D IV ID E  BV 2  
D IV ID E  BY 2  AGAIN

LOAD V MEDIAN 
D IV ID E  BV 2 
D IV ID E  BV 2  AGAIN 
STORE IN  ROW 
BACK TO BASIC

( I E ,  BY 4 )

( I E ,  BV 4 )

PERFORM INSERT SORT OF READINGS INTO  
TABLE S P E C IF IE D  I I I  TBLF’TR

D6 03 SORT STX XCOORD TRANSFER X REG TO V REG
D6 03 LDY XCOORD ; USING XCOORD AS TEMP STORAGE
00 INSLOOP CRY #0 H IT  BOTTOM??
16 BEQ INSERT IF  SO, INSERT

DEV MOVE POINTER DOWN
97 CMP (T B L P T R ), V ; COMPARE TO NEXT ENTRY

IN V RESTORE POINTER
10 BCS INSERT IF  A>=M, NEW ENTRY'S SLOT FOUND

DEV MOVE INDEX TO NEXT ENTRY
; MOVE V TABLE ENTRY TO Y + l

D6 03 STA XCOORD TEMPORARILY SAVE ACC

97 LDA (T B L P T R ),Y
IN V , MOVE POINTER FORWARD

97 STA (T B L P T R ),V
DEV i RESTORE POINTER

D6 03 LDA XCOORD RESTORE ACC
SEC

E6 BCS INSLOOP LOOP AGAIN
NEW VALUE'S PROPER PLACE FOUND -  DROP I T  IN

97 INSERT STA ( TB LP TR ),Y
RTS FROM SORT

RESULTS STORED HERE
J *

X VALUE ( 0  TO 8 7 )
V VALUE ( 0  TO 9 1 )  
SCREEN COLUMN ( 0  TO 2 1 )  
SCREEN ROW ( 0  TO 2 2 )

XCOORD . BV 0
VCOORD . BV 0
COL . BY 0
ROW . BY 0
; *
;***# *****# *************************************  
FRAMES .B V 7  ; NUMBER OF READINGS TAKEN
TABLES . EN

JUCftO
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The PET from A to D

The author describes two  
inexpensive devices tha t can be 
used to convert analog signals 
to  d ig ita l form. PET 
dem onstration programs are 
included.

John Sherburne 
4418 Andes Dr. 
Fairfax, Virginia 22030

T h e  idea  o f  c o n n e c t in g  real-w orld sen

sors to  m y  P E T  a n d  c a p tu r in g  o u ts id e  

d a ta  h a s  in tr ig u e d  m e  for a lo n g  t im e . 

U n fo r tu n a te ly , f in d in g  a  w ay  to  convert 

a n a lo g  sensor d a ta  to  d ig ita l fo rm  ca n  be  

a p ro b le m . C o m m e rc ia l  A  to  D  c o n 

verters are to o  ex pens iv e  fo r  m y  l im ite d  

b udge t, a n d  th e  bu ild- it-yourse lf k in d  

are u s u a l ly  to o  c o m p lic a te d  fo r  m y  

l im i t e d  ta le n ts . R e c e n tly , h ow eve r, I 

fo u n d  a te c h n iq u e  th a t  m a k e s  A  to  D  

co n v e rs io n  s im p le  a n d  inexpens iv e . A  

conve rte r c o s t in g  less th a n  $5 c a n  p ro 

v id e  good  re su lts  a n d  c a n  be  cons truc ted  

in  u n d e r  a n  h o u r ! T h e  key  is  to  m a k e  the  

PET  d o  m o s t  o f th e  w o rk .

T h e  process o f co n v e r t in g  a  real- 

w o r ld  v a lu e  to  a  com pute r-usab le  fo rm  

in v o lv e s  several steps. F irs t, th e  va lue  

b e in g  m e asu re d  m u s t  be  ch ange d  in to  

s o m e  e le c tr ica l fo rm . T h is  e le c tr ica l 

a n a lo g  ca n  be a n y th in g  —  vo ltage , 

res is tance , cap ac itan ce  —  as lo n g  as it  

c a n  be m e asu re d  a n d  m ad e  to  change  as 

th e  real-w orld  v a lu e  changes . T h e  m o s t  

c o m m o n ly  u se d  sensors are  o f the  

vo ltage  o r  res is tance  type . A fte r the  sen

sor m a k e s  th e  co n v e rs io n  to  e lec tr ica l 

fo rm , the  e le c tr ica l v a lu e  m u s t  be 

m easu re d  a n d  p u t  in  d ig ita l fo rm . T h e n  

th e  d ig ita l v a lu e  u s u a l ly  m u s t  be 

m a th e m a t ic a l ly  conv e rted  in to  a s ta n 

dard  scale  o f m e a s u re m e n t . A n  A  to  D  

conve rte r c a n  d o  a l l  o r  p a rt o f th e  w o rk  

b e tw e en  sensor a n d  th e  f in a l re su lt.

A t  o ne  ex trem e , the  converter ca n  do  

a ll m e a su re m e n t a n d  sca lin g  a n d  pass 

th e  re s u lt  to  the  P E T  as a d ig ita l v a lue  

w i t h  4 , 6, 8 o r  m o re  b its . T h e  c irc u itry  

requ ired  to  d o  a l l  o f  these  fu n c tio n s  and  

to  a c c o m p lis h  a n y  requ ired  h a n d s h a k in g  

can  b e  q u ite  co m p lex .

N e a r  th e  o the r ex trem e , th e  c o n 

verter m a y  o n ly  change  the  sensor v a lu e  

to  a  fo rm  th a t  th e  PET  can  accep t, and  

le t  th e  P E T  do  th e  w o rk  o f m e a su re m e n t 

a n d  m a th e m a t ic a l m a n ip u la t io n .

T h e  la tte r  m e th o d  is  far less expen

s ive, s in c e  the  o n ly  ex te rn a l c irc u itry  is 

a  s in g le  1C to  conve rt th e  sensor changes 

to  a PET -acceptable fo rm . T h e  tech 

n iq u e  I  h ave  tr ied  uses changes  in  the  

sensor to  c o n tro l th e  frequency  o f a 

square  w av e  o sc illa to r  o r  m u lt iv ib ra to r . 

T h e  square  w ave  is  th e n  passed to  o ne  o f 

the  PET  u se r  p o r t  p in s . B y  u s in g  the  

t im e r  assoc ia ted  w i th  the  u se r p o r t  to  

m easu re  the  d u ra t io n  o f a  s in g le  p u ls e  o f 

th e  square  w ave , it  is  poss ib le  to  arrive  

a t  a  d ig ita l v a lu e  w h ic h  represents the

o r ig in a l sen so r m e a s u r e m e n t . T h is  

d ig ita l v a lu e  ca n  th e n  be m a n ip u la te d  in  

B A S IC  to  c o m e  u p  w i th  a  re ad in g  in  

s ta nd a rd  m e a s u re m e n t u n its .  T h e  p ro 

cess is  q u ite  s im p le  a n d  th e  re s u lts  h ave  

b een  e ncou rag ing  in  te rm s  o f  b o th  

r e s o lu t io n  (the  a b i l i t y  to  d is t in g u is h  be

tw e e n  vo ltag e  o r  res is tance  v a lues  

w h ic h  are c lose  toge ther), a n d  in  c o n 

s is te ncy  (the  a b i l i t y  to  ge t th e  sam e  

re su lt o n  successive  m e a s u re m e n ts  of 

the  s am e  va lue ). I  h av e  used  tw o  d if 

fe ren t c irc u its  to  co n v e r t sensor changes  

in to  frequency  changes . T h e y  are the  

74LS235 a n d  th e  N E 5 5 5 . E a ch  h a s  its  

o w n  advan tages  a n d  d isadvan tages .

T h e  74LS235 is  a  vo ltag e  co n tro lle d  

o s c il la to r  (V C O ) , w h i le  the  N E 5 5 5  is  a 

m u lt iv ib r a to r .  T h e  74LS235  p rov ides  

m u c h  b e t te r  c o n s is te n cy  t h a n  th e  

N E 5 5 5  a n d  i t  c a n  be u sed  w i t h  e ith e r 

voltage- or resistance- type sensors . T he  

N E 5 55  ca n  o n ly  b e  u sed  w i t h  the  

res is tance  type . O n  th e  o th e r  h a n d , the  

o u tp u t  (p u lse  w id th )  o f th e  N E 5 5 5  is 

l in e a r  w i th  respect to  sensor res is tance ,

TO  P E T  
G R O U N D

TO  U S ER  
PO R T  
PIN C

FROM
S E N S O R

i
0.4

i GND * *  Vcc i

l 7 *Y

1 Y Y |

> CEXT C ext J

i C ext Cext i

i FC FC J
i VS Vs J
i Gs Gs j

--------+  5V

VCO 1
Figure 1: Circuit diagram for the 74LS235.

VCO 2
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w h ile  th e  74L S235 's  is  n o t . W i t h  a 

linear o u tp u t ,  th e  re s o lu t io n  o f th e  c ir 

cu it re m a in s  c o n s ta n t  th ro u g h o u t  its  

o u tp u t range. F in a lly , th e  N E 5 5 5  costs 

m u c h  less th a n  the  74LS235 .

The 74LS235

T he  74LS235 , m a d e  by  T exas In 

s trum e n ts , c o n ta in s  tw o  separate  V C O s  

and costs a b o u t  $4 . T h e  o u tp u t  o f the  

c ircu it is  a  square  w ave  w i th  a frequency  

de te rm ine d  by th e  vo ltag e  ap p lie d  to  the  

F requency C o n tro l (FC) p in , (p in  6  for 

V C O  1 o r  p in  11 for V C O  2). T h e  c irc u it  

is cap ab le  o f o p e ra t in g  a t  frequenc ies  

from  . 1 2 H z  to  3 0 M H z . T h e  a c tu a l oper

a ting  range  at a n y  t im e  is d e te rm in e d  by 

a capac ito r , C ext, c o n n ec te d  to  p in s  4 

and 5  (or p in s  12 and  13). For e x am p le , a 

Cexi o f  .4  (i f  w i l l  p ro du ce  a n  o u tp u t  o f 

a round  15 0H z  to  7 5 0 H z . O th e r  p in  c o n 

ne c tio n s  are:

G n d _ —  P ow e r s u p p ly  g ro und  

Y , Y  —  O u tp u t  o f V C O , a lte rn a te  

(inverse) o u tp u t  

V s —  S ig n a l v o ltage , c o n n e c t to  V cc 

G s —  S ig n a l g ro u n d , c o n n e c t to  G n d  

V cc —  + 5 V  p o w e r  supp ly

F igure  1 is a  w ir in g  d ia g ram  for 

m e asu r in g  a n  ex te rn a l vo ltag e  w i th  the  

74LS235 . A  res is tance  c a n  be m easu red  

in  th e  s am e  w a y  b y  c o n n e c t in g  the  

res is tance  b e tw e en  V cc a n d  th e  F C  p in  in  

p lace  o f the  ex te rn a l vo ltage . T h e  o u tp u t  

cu rve  o f th e  V C O  is  s h o w n  in  figure  2. 

T he  h o r iz o n ta l ax is  is  labe led  frequency  

b u t  m o re  co rrec tly  represents  p u lse  

d u ra t io n , th e  inverse  o f fre quency . T he  

p o in ts  o n  th e  cu rve  are read ings  ta k e n  at 

,25V  in c re m e n ts  f r o m  .5 V  to  5V . T he  

fact th a t  th e  p o in ts  are fa r the r  apart at 

lo w e r vo ltages  m e a n s  th a t  the  c irc u it  

provides better re so lu tion  for low er sensor 

voltages (or h ighe r sensor resistances).

A  h ig h ly  des irab le  ch a rac te r is tic  of 

the  74LS235 is its  co n s is te n cy  o f o u tp u t .  

If  the  c ircu it is ca librated a n d  then  turned 

o ff, i t  does n o t  need  to  be reca lib rated  

the  n e x t t im e  it  is tu rn e d  o n . F igu re  3 

illu s tra te s  th is  con s is te ncy . T he  p o in ts  

o n  th e  g raph  represent several tr ia l ru n s  

m ad e  over a p e r io d  o f days. A c tu a l 

v o ltage  w as  m easu red  by  a vo ltm e te r; 

test vo ltage  by  th e  P E T /74 L S 23 5 . Id e a l

ly , th e  a c tu a l a n d  te s t vo ltages  w i l l  be 

th e  s am e  a n d  a ll p o in ts  w i l l  fa l l  o n  the  

45  degree d ia g o n a l. In  fact, the  largest 

d e v ia t io n  b e tw e en  a c tu a l a n d  test v a lues  

is ,08V!

T he N E555

W h e n  conn ec ted  as s h o w n  in  figure

4 , th e  N E 5 5 5  operates in  th e  as tab le  

m o d e  a n d  p roduces  a c o n t in u o u s  square 

w ave  o u tp u t .  T h e  shape  o f  th e  square  

w ave  is d e te rm in e d  by  R a a n d  Rb- T he  

" o u tp u t  l o w "  p o r t io n  o f th e  w av e  is  p ro 

p o r t io n a l to  Rb. T h e  " o u t p u t  h ig h ”  p o r 

t io n  is p ro p o r t io n a l to  R a + Rb- T h e  sen 

sor s h o u ld  go  in  the  R a lo c a tio n  a n d  Rb 

s h o u ld  be  a  re s is to r  large  e n o u g h  

( ty p ic a lly  10K) to  in su re  th a t  th e  o u tp u t  

p u ls e  s tays lo w  lo n g  e n o u g h  for the  

m e a s u re m e n t p rogram  to  d e tec t the  

ch ange  in  s ta te . T h e  o u tp u t  frequency  

c a n  be k e p t in  a  desired  range by  p roper 

s e le c tio n  o f C cxt- T h e  re la t io n sh ip  be

tw e e n  Cext a n d  the  o u tp u t  is th a t  the  

o u tp u t  is  des igned  to  stay h ig h  for a t im e  

e q u a l  t o  .6 9  x  Cext x  (R a + Rb)- Cext 
s h o u ld  b e  cho sen  fo r  a  h igh-pu lse  d u ra 

t io n  o f a b o u t 1 m ill is e c o n d . For e x a m 

p le , if  R a + R b = 1 4 0 K  Cext s h o u ld  be 

a b o u t  .0 1 m f- T h e  p u ls e  d u ra t io n  o f the  

c ir c u it  is  q u ite  lin e a r  w i th  respect to  

sensor res is tance  a n d  it th u s  avo id s  the  

v a r ia b le  r e s o lu t io n  p r o b le m  o f  the  

74LS235 . O n  th e  o th e r  h a n d , i t  does n o t  

h ave  the  co n s is te n cy  o f the  74LS235 and  

s h o u ld  be reca lib ra ted  w i th  each  use.

F igures 5a a n d  5b  are osc illo scope  

traces w h ic h  s h o w  h o w  the  square  w ave  

o u tp u t  o f  the  N E 5 55  changes  as R a and 

Rb  are changed . A n  in te re s tin g  p o in t  is 

th a t  th is  re la t io n s h ip  m ak e s  it  poss ib le  

to  m e asu re  b o th  R a a n d  Rb  a t th e  sam e 

t im e . Rb ca n  be m easured  by  t im in g  the 

o u tp u t  lo w  p o r t io n  o f th e  w ave  a n d  R a 

c a n  th e n  be m easu re d  by  t im in g  th e  o u t 

p u t  h ig h  p o r t io n  a n d  th e n  sub trac tin g  

th e  o u tp u t  lo w  t im e  fr o m  th e  o u tp u t  

h ig h  t im e . T h is  m ak e s  i t  poss ib le  to 

m easu re  tw o  sensors o n  a s in g le  user 

po r t p in .  A  jo y s tic k , fo r  e x am p le , can  be 

co n n ec te d  so th a t  o n e  p o te n t io m e te r  is 

used  as R a a n d  th e  o th e r  fo r  Rb  o n  the  

sam e  N E 5 5 5 . T h is  is  a d is t in c t  im p ro v e 

m e n t  over th e  u se  o f  the  N E 5 5 5  in  the  

m o n o s ta b le  m o d e  w h ic h  requ ires  three 

p in s . A  s u ita b le  res is to r m u s t  be p laced  

in  series w i th  th e  Rb  p o te n t io m e te r  so 

th a t  th e  o u tp u t  lo w  p u lse  does n o t  get 

to o  sho rt to  de tec t.

The M easurem ent Program

T im e r  T1 is  u sed  to  m easure  th e  o u t 

p u t  fre quency  o f th e  74LS235 o r  N E 5 55 . 

H e re  are th e  re qu ire d  steps:

1. Set t im e r  T 1  la tc h  to  th e  m a x im u m  

v a lu e , d e c im a l 255.

2 . W a i t  u n t i l  th e  c ir c u it  o u tp u t  is  lo w .

3 . W h e n  th e  c ir c u it  o u tp u t  goes h ig h , 

s ta rt th e  co un t- d o w n  o n  T l .

4 . W h e n  th e  o u tp u t  re tu rns  to  lo w , s top  

t im in g .  T h e  f in a l t im e r  v a lu e  s u b 

trac ted  fr o m  th e  o r ig in a l v a lu e  is  the  

d u ra t io n  o f th e  o u tp u t  h ig h  p u ls e  o f 

the  square  w ave .

Y o u  need  to  use  a s sem b ly  language  

p ro g ra m m in g  to  be  ab le  to  s am p le  the

FREQ UENC Y

Figure 2: O utput curve of the 74LS235.

TEST VOL TA M

Figure  3: Consistency test of the 74LS235.
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R a

R b

Figure 4: Circuit diagram  for the NE555.

o u tp u t  ra p id ly  e n o ug h  for accu ra te  t im 

ing ; b u t  even  w i th  assem b ly  language  

the  re so lu t io n  c a p ab ility  o f  the  process 

is l im ite d  b y  the  fac t th a t  i t  takes  7 

m ic ro seconds  to  ch e ck  th e  o u tp u t ,  f in d  

o u t  w h e th e r  i t  is  h ig h  o r  lo w , a n d  th e n  

ch e ck  aga in . T herefore , p u lse  d u ra t io n  

can  o n ly  be m easu red  in  in c re m e n ts  o f 7 

m ic ro seconds  or m o re . I f  th e  p u ls e  d u ra 

t io n  is  cons ide rab ly  lo ng e r th a n  th is  7 

m ic ro se co nd  s a m p lin g  t im e , re s o lu t io n  

s h o u ld  n o t  be  a serious  p ro b le m . For fre

q ue n c ie s  above  a b o u t 2 K H z , h ow ev e r , it 

c o u ld  b e  a  m a jo r  sou rce  o f error.

T h e  a c c o m p a n y in g  B A S IC  p rogram  

lo ads  a n  a s sem b ly  language  r o u t in e  to  

m easu re  o u tp u t  frequency . W h e n  th e  

p rogram  is  r u n , i t  firs t m a k e s  th e  top  

25 6  by tes  o f R A M  inacce ss ib le  to 

B A S IC . I t  th e n  lo ads  th e  assem b ly  

language  ro u tin e  in to  th a t  space. A fte r  

th e  B A S IC  p rogram  has  been  r u n , 

a n o th e r  B A S IC  p rogram  m a y  be  loaded  

over it .  T he  assem b ly  language  r o u t in e  

is  en tered  w i th  th e  s ta te m e n t  SYS 

(7937). A fte r th e  a s s e m b ly  language  ro u 

t in e  h a s  been  r u n , th e  f in a l t im e r  v a lu e  

is s to red  in  by tes 8190  a n d  8191 ( lo w  

o rder byte , h ig h  o rder b y te ) . S in c e  each 

t im e r  by te  is  c o u n te d  d o w n  fr o m  255 , 

th e  p u ls e  d u ra t io n  can  be  re tu rned  w i th

th e  s ta te m e n t:

PR IN T 255 -  P EEK (8190 ) + 256* 
(2 5 5 - P E E K  (8191))

T h e  p ro g ram  is  w r it te n  fo r  th e  o ld  

R O M , 8K  PET . For upgrade  R O M ,  the  

to p  o f m e m o ry  address —  by tes  134 an d  

135 i n  lin e s  100, 110, an d  120, s h o u ld  be  

c h anged  to  052 an d  053 . U se r p o r t a n d  

t im e r  addresses are th e  sam e  fo r  e ith e r  

R O M ,  For PETs w i th  m o re  th a n  8K  

R A M , th e  v a lu e s  in  lin e s  292 an d  294 
s h o u ld  be ch anged  to  in d ic a te  th e  top  

tw o  by tes  o f R A M . T he  S Y S  a n d  PEEK 

c o m m a n d s  s h o u ld  be changed  to  refer to

th e  to p  o f R A M  m in u s  25 4  a n d  th e  las t 

tw o  by tes  o f R A M , re spec tive ly . T he  

p ro g ram  assum es  th e  c ir c u it  o u tp u t  is 

c o n n ec te d  to  p in  P A 0  o f  th e  use r p o r t. A  

d if fe re n t p in  c a n  be u sed  b y  c h a n g in g  

l in e  32 0  o f th e  p ro g ram  to  re p lace  001 

w i t h  2n fo r  p in  P A n . T h e  p ro g ra m  w i l l  

r e tu rn  a  t im e r  re ad in g  o f ze ro  i f  th e  

t im e r  l im i t  o f 65536  m ic ro se c o n d s  is 

exceeded.

I n  l in e  470 , th e  p ro g ram  ad ju s ts  the  

t im e r  v a lu e  to  "c o r re c t”  fo r  th e  t im e  

p re v io u s ly  c o n s u m e d  in  c h e c k in g  its  

v a lu e , f it te r  a n d  o th e r  m in o r  t im in g  

p ro b le m s  are co rrec ted  by  w a it in g  u n t i l

f l M S M l

B E T A  3 2 K  B Y T E  E X P A N D A B L E  R A M  F O R
6 5 0 2  A N D  6 8 0 0  S Y S T E M S  

A IM  6 5  K IM  S Y M  P E T  S 4 4 -B U S
• P lu g  c o m p a tib le  w ith  th e  A IM -65/SYM  exp an

sion co n n ecto r by using  a  right an g le  co n n ec
to r  (supplied).

• M em o ry  b o ard  ed g e co n n ecto r p lugs in to  the 
6 8 0 0  S 4 4  bus.

• C o n n ects  to  P E T  using a n  a d a p to r ca b le .
• Uses + 5 V  on ly , supplied from  th e  host com 

puter.
• F u ll d o cu m en tatio n . A ssem b led  an d  tested 

board s a re  gu aran teed  fo r  o n e  fu ll year. 
Pu rch ase p r ice  is  fu lly  re fu n d a b le  i f  board  is 
returned un d am aged  w ith in  14 days.

A ssem bled w i t h 3 2 K  R A M ............................ . . . .$ 3 4 9 .0 0
&  T ested  w ith  16K  R A M ..................................  3 2 9 .0 0
B a r e  b o a rd , m a n u a l &  h ard -to -g e t p a r ts .. .  9 9 .0 0
P E T  in te rfa ce  k it . C o n n ects  th e  3 2 K  RA M  board
to  a  4 K  o r  8 K  P E T .....................................................$  6 9 .0 0

See our fu l l  p a g e  ad  in BYTE an d  IN TERFACE  
A CE.

wabasH

8 "  o r  5 '/ « "  f l e x ib le  d is k e t te s  c e r t if ie d  1 0 0 ':  
e r r o r  f re e  w ith  m a n u fa c tu rers  5  y e a r  lim ited  
w a rra n ty  o n  all 8 “  m ed ia . S o ft secto red  in  tilt- 
b a c k *  boxes o f  10. 5 />" a v a ila b le  in  10  S ec to r . 
(A dd $3.00 f o r  plastic library  cases)
8 "  s in g le  sided , s in g le  d en sity ..............................$ 2 9 .9 5
8 "  s in g le  sid ed , d o u b le  d en sity ............................ 3 7 .9 5
8 ” d o u b le  s id ed , d o u b le  d en sity ........................ 4 8 .9 5
5 'A"  s in g le  sided , s in g le  d e n sity .......................  2 7 .9 5
5'/«" s in g le  sid ed , d o u b le  d en sity ......................  2 9 .9 5

‘ T ilt-Back is a trademark of W abash. Inc.

8” DISK DRIVES
S h u g a rt 8 0 1 R .............................................................. $ 3 9 0 .0 0
N E C  F D 1 160 (d o u b le  s id ed )...........................  5 9 5 .0 0
M em o rex  M R X -1 0 1  8 "  W in ch e ste r  sty le , h ard  
disk  d r iv e . 10  m e g a b y te s.................................$ 2 ,0 0 0 .0 0

16 K MEMORY  
EXPANSION KIT $29.00

F o r  A pple. T R S -8 0  k ey b o ard . E x id y . an d  all 
o th e r  system s using 4 1 1 6  d y n a m ic  ra m s or 
eq u iv a len t. All I C ’s a re  p r im e  M itsu bish i M K  
4 1 1 6 -3 .
• 2 0 0  N S E C  a ccess . 3 7 5  N S E C  cy c le
• B u rn ed -in  an d  fu lly  tested 
•^ ^ ^ u l^ r a ^ ia r t^ ^ ila c e m e n ^ u a n in tH ^

R O C K W E L L  AIM 65

A IM  6 5  w ith  I K  ra m ............................................. $ 4 2 5 .0 0
A IM  6 5  w ith  4 K  ra m .............................................  4 8 5 .0 0
A IM  p o w er su p p ly .................................................. 1 2 5 .0 0
P rofessional A IM  en clo su re .............................. 1 6 9 .0 0
B u d get A IM  en clo su re ........................................  5 0 .0 0
K IM  e n clo su re .......................................................... 4 0 .0 0
S Y M  e n clo su re .......................................................... 3 0 .0 0

T E R M S : Minimum ord er  $15.00. Minimum  
shipping, an d  handling $3.00. C alif, residents 
ad d  6% sales tax. Cash, checks. Mastercard. 
V isa  an d  purchase orders from  qu alified  firm s  
a n d  institutions a r e  accepted . Product availab ili
ty a n d  pricing are  subject to  change without 
notice.
IN T E R N A T IO N A L  O R D E R S : A dd 15% to  pur
chase  price  fo r  a ll orders. M inimum shipping  
charge is $20.00. Orders with insufficient funds 
w ill b e  delayed. Excess fun ds w ill b e  returned 
with your order. A ll prices a re  U.S. only.
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PET BONUS

Figure 5: Oscilloscope traces showing relationship of Ra, Rb and the output 
waveform. At A, R„ =  Rb and the output is high tw ice as long as it is low. At B, 
Ra = 0  and the high pulse is the same length as the low pulse.

V

three c o n se cu t iv e  p u ls e  m e asu re m e n ts  

w ith  th e  s a m e  v a lu e  are o b ta in e d . If  the  

c irc u it  is  very jitte ry  i t  m a y  ta k e  a w h ile  

to  g e t th re e  c o n s e c u t iv e  id e n t ic a l  

read ings. T h e  p ro b le m  becom es  m o re  

severe w i t h  lo n g  p u ls e  d u ra t io n s , i.e . 

frequenc ies b e lo w  a b o u t  10 0H z . T hu s , 

re so lu t io n  o n e  w a y  a n d  jitte r  th e  o the r 

e s tab lish  a des ired  o pe ra t in g  range o f 

100H z to  2 0 0 0 H z .

T h e  t im e r  m e a s u r e m e n t  c a n  be 

reconverted  to  vo ltag e  o r  res is tance  

v a lu e  b y  u s e  o f  e ith e r  cu rve  f i t t in g  or 

tab le  look- up . W i t h  cu rve  f it t in g , a  

series o f  m e a s u re m e n ts  is  f it  to  a  

m a th e m a t ic a l e q u a tio n . T h e  e q u a t io n  

w i l l  b e  o f  th e  fo rm  Y  =  A / X  + B fo r  the  

74LS235 a n d  th e  io r m  Y  =  A X  + B for 

the  N E 5 5 5 . W i t h  th e  tab le  look-up  

te ch n iq u e , a  tab le  o f a c tu a l/ te s t  m e as 

u re m e n t  p a irs  is k e p t  in  m e m o ry  a n d  an  

u n k n o w n  te s t m e a s u re m e n t  is  fo u n d  by  

c o m p a r is o n  w i th  th e  s to red  v a lues . 

T ab le  look-up  h a s  th e  ad v an ta ge  o f 

a llo w in g  s im u lta n e o u s  co n v e rs io n  o f 

the  re s is tance  o r  vo ltag e  re ad ing  to  the  

o u ts id e  w o r ld  v a lu e  b e in g  m easu red .

M iscellaneous N otes

T h e  g ro u n d  c o n n e c t io n s  s h o w n  in  

the  c ir c u it  d ia g ram s  a s s um e  th a t  a n  ex

ternal p o w e r  sou rce  is  u sed . I t  is  a lso  

poss ib le  to  ta p  + 5 V  fr o m  th e  P E T  sec

ond  casse tte  in te rface . T h is  sou rce  is 

c o m m o n ly  u sed  a lth o u g h  C o m m o d o re  

does n o t  r e c o m m e n d  it .  I f  th e  PET  

pow er s u p p ly  is u sed , th e  IC  g ro un d  

needs to  b e  co n n ec te d  o n ly  to  th e  PET  

g round .

A  m o re  c o m p le te  d is c u s s io n  o f the  

N E555 ca n  b e  fo u n d  in  the  TTL 
Cookbook b y  D o n  Lancas te r (H ow ard  

W . S am s  &  C o .) . I  h av e  n o t  fo u n d  a 

s im ila r  reference fo r  th e  74LS235 .

100 SL=PEEK <135 > — 1
1 10 POKE135 r SL
120 SL=256*SL+PEEK< 134 > +1
130 P0KE594590
290 REM------- MAIN 1PROGRAM
292 DATA 141., 254, 031 sREM STA *1FFE
294 DATA142,255,031 : REN STX *1FFF
296 DATAIf 0,002 : REM LDY #*02
300 DATA162,255 :REM LDX #*FF
310 DATA142,068,232 :REM STX *E844
320 DATA169,001 :REM LDA #*01
330 DAT A044,079,232 : REM BIT *E84F
340 DATA208,251 :REM BNE *FB
350 DATA044,079,232 :REM BIT *E84F
360 DATA240,251 :REM BEQ *FB
370 DATA142,069,232 :REM STX *E845
380 DATA044,079,232 s REM BIT *E84F
390 DATA208.-251 :REM BNE *FB
400 DATA174,069,232 :REM LDX *E845
410 DATA169,064 sREM LDA #*40
420 DATA044,077,232 :REM BIT *E84D
430 DAT A240,006 :REM BEQ *06
450 DATA162,000 : REM LDX #*00
460 DATA169,000 :REM LDA #*00
470 DATA240,006 :REM BEQ *06480 DATA173,068,232 : REM LDA *E844490 DATA024 :REM CLC500 DATA105,013 :REM ADC #*0D
510 DAT A236,255,031 :REM CPX *1FFF.520 DATA208,196 :REM BNE *C4
530 DAT A205,254,031 sREM CMP *1FFE
540 DATA208,191 :REM BNE *BF
550 DATA136 :REM DEY
560 DATA208,196 a REM BNE *C4
570 DATA096 :REM RTS
590 DATA999
1 0 0 0  

1 0 1 0  

1 0 2 0  

1030 
1040 
1050

LORD ASSEMBLY LANGUAGEREM---
READ A
IF A > 255 THEN END 
POKE SL, A 
SL= SL+1 
GOTO 1010
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Substitute Characters

By Loren Wright

T he PET , u n l ik e  m a n y  h o m e  c o m 

p u te rs , c a n  d is p la y  128  d if fe r e n t  

characters o n  th e  screen at th e  sam e  

t im e . For m a n y  P E T  ow ners , th is  

ca p ab ility  is  a dequa te  c o m p e n s a t io n  for 

the  la ck  o f c o lo r  o r h ig h- re so lu tio n  

graph ics. For m o s t  serious  a p p lic a t io n s , 

the  c o n v e n ie n ce  o f  m a n ip u la t in g  screen 

in fo rm a tio n  in  the  fo rm  o f charac ters  is 

very im p o r ta n t .

T he  real b o n u s , th o u g h , is  th a t  there 

are a c tu a lly  tw o  d iffe re n t 128-character 

sets in  every  P ET , b u t  o n ly  o n e  o f the  

tw o  sets ca n  be  u se d  a t  a t im e . O n e  set 

has the  fu l l  array o f P E T  g rap h ic  

characters (P O K E  59468 ,12 ), w h ile  the  

o the r p rov ides  lo w e r case a t  the  expense 

o f several g ra p h ic  charac ters  (P O K E  

594658 ,14). M a n y  o f  u s  p ro g ram  p r i

m a r ily  in  o ne  o f  these  tw o  sets. B us iness  

p rogram m ers  n eed  th e  lo w e r case, and  

g am e  p rog ram m ers  need the  g raph ic  

characters. T h a t  o th e r  set re m a in s  u n 

used  m o s t  o f th e  t im e .

W h a t  i f  y o u  c o u ld  change  th a t  do r

m a n t  cha rac te r set to  a n y  set o f 128 

charac ters  y o u  w an t?  L e t 's  say y o u  w a n t 

to  type  fo re ig n  lan guag e  d o cu m e n ts , 

c o m p le te  w i th  u m la u ts  a n d  ced ille s . 

Y o u r  second  charac te r set c o u ld  in c lu d e  

these  spec ia l charac ters . If  y o u  w a n t  to 

d is p la y  c a lc u lu s  e q u a tio n s , i t  w o u ld  

h e lp  to  h av e  a n  in teg ra l o r  s igm a  

cha rac te r a v a ilab le . F o r tu n a te ly  s u b s ti

tu te  charac te r R O M s  arc c o m m e rc ia lly  

a v a ila b le  fo r  fo re ign  language  a n d  m a th  

a p p lic a t io n s . T h e  R O M  in c lu d e s  the  

s tandard  charac te r set a lo n g  w i th  the  

a lte rn a te  m a th  o r  fo re ign  language  set.

W e s t R iv e r  E le c tron ics  R  &  D  (P .O . 

Box 605 , S to n y  B rook , N e w  Y o rk  11790) 

offers a m a th  cha rac te r set R O M  an d  a 

fo re ign  language  R O M  for $60  each. 

T hese  s u b s titu te  R O M s  d ire c t ly  rep lace 

the  24-p in  charac te r R O M .  O n ly  the  

lo w e r case (P O K E  59468 ,14 ) charac te r 

set h as  been rep laced; th e  g raph ic s  set 

h as  been  re ta in ed  in  its  e n tire ty . W it h  a 

S pacem ake r y o u  c a n  s w itc h  b a c k  and  

fo r th  b e tw e en  th e  s tandard  R O M  an d  

e ith e r  or b o th  o f th e  W e s t R ive r 

s u b s titu te s . (See figure  1 fo r  s am p le  

screen d isp lay s  u s in g  these  characters.)

W e s t R iv e r  E le c tro n ic s  n o w  has  p r in te r  

(C B M  2022 , 2023 , 4022) R O M s  a v a il

a b le  w i th  these  cha rac te r sets to  m a tc h  

the  screen d isp lay .

T h is  a r tic le  is  fo r  tho se  w h o  have  

spec ia l needs  in  a cha rac te r set. M u c h  

w o rk  is in v o lv e d  in  p la n n in g  y o u r  extra 

cha rac te r set, c o d in g  it  a n d  p ro g ra m 

m in g  a n  E P R O M , so i t  is a  g ood  id e a  to  

k n o w  w h a t  y o u  w a n t  before  y o u  start.

T h e  idea  o f s u b s t i tu t in g  cha rac te r 

sets is  n o t  l im it e d  to  th e  P ET . T h e  V IC  

has a c o n f ig u ra t io n  s im i la r  to  the  P E T 's , 

b u t  i t  has  the  added  c a p a b ili ty  o f read ing  

a  ch a rac tc r  set p ro g ra m m e d  in  R A M . 

O S I a n d  P E T /C B M  m a c h in e s  n o rm a lly  

read charac te rs  p ro g ra m m e d  in  a m ask- 

p ro g ra m m e d  R O M  ca lle d  th e  charac te r 

generator. T h is  R O M  can  be  rep laced  

w ith  a n  erasab le  R O M  (or E P R O M )  p ro 

g ra m m e d  ex ac tly  to  y o u r  needs. T he  

2 716  E P R O M  has  d ropped  co ns ide rab ly  

in  p r ic e  in  recen t years, a n d  E P R O M  

p rog ram m ers  are n o w  p riced  w e ll w i t h 

in  the  reach  o f m o s t  p ro fe ss ion a ls  and  

m a n y  hobby is ts .

T he  P E T 's  cha rac te r R O M  can  be 

s u b s titu te d  d ire c t ly  w i th  a 2716 . In

F igu re  1: Foreign language and m ath character sets for PET from  W est River Electronics. 
(Photos of PET screen.)

a x 2 + b x + c .0  l g = 1 0 -SKg
b 2 b 2 - 4 a c  y = [ f ( x ) d x  s i n h  x=-  ' .. \y

x =----------------------- f f 2 i
2 a  „  u d v = u v -  v d u  x

c = 2 ttt m ^ A = 9 0 °  1 J J v -  z
-* ■* -  -> '  s  i n 29 + c o s 2 0 = l
a = a  i + a j + a  k .-------------------- ry z x

1 2  3 -J x 2 + ( y - p )  2 = | y . p  | ------  ri

I a I =-l a *  + ?■=■ + a 2 s i n ( A + B )  =s i n A c o s B - c o s r i s  inB
1 2 3

1 -  t a n 2 «  1800
— —----- — = 1-  2 s  1 n 2 $ l r a d = ------= 5 7 ° 1 ? ' 4 5 "  r~
l + t a n * ©  «  a i=-J2
,  , _ , . „ l n x  d x n
+ < x  +0.1 =  l i m  f ( x  + t )  l o g  x=------  ------= n x n_1

J t- i 'j  0 c  j n c  d x

r - 4 s i n 2 $  3 2 f  3 2 f  a = „ r 2
+ — 0  ( x - c ' .n

f  <: ■/ >- i (. C ) 3x2  3y£ €_P _ _ — _ + •  <n I ( t . )
-------------- ^ 0  n n *

x - c  t un + i  f
■* u n du=---------+C, n ^ l  0Bds=4 nl< - 1
a • b = a b c o s © n - 1 J

W i t h  t h e  F o r e i g n  Language C h a r a c t e r  ROM 
I s p e a k  E n g l i s h .

I c  h s  p r  e c  h e D e n t  s c  h . (AiSLiaouB)

J  e  p  a r  1 s  f  r  a n c  a i s .  ( s. e S § ;6 0 k e 16 0  5  >

V o  h  a b 1 o e s p a n o 1. (.5.4 i 0 0 n € > i i  >

I o  p a r  1 o 11 a 1 1 a n o . (i *  6 u a e 16 6  >

c( 1 c o  l i n g u a  l a t i r t a .

I k k a n  n  e d e r  1 a n d  s .

M6'ijj 1 e  p o  po  1 s k u . j .ceL I >- 6£  2 2Z )

M 1 u i  m 6 e s k  y . 6ie n s r t ' >

E u  i a  1 o p o r  t u  g u § s e . ■; a *  16 u ?. e & 0 a e I.)
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Figu re  2: How characters are coded.

■ ■ □□ □ ■
I □ ■ ■ ■ □
□ ■ ■ □ □
□ □ ■ □ □
□ ■□ □ ■
■■ □ n ■n ■F-l1n

■
u u u
■ ■ ■

Li
■

Binary H ex

0001  1100 1C

0 0 1 0  0010 22

0100  1010 4A

0101  0110 56

0 1 0 0  1100 4 C

0 0 1 0  0000 20

0001  1110 IE

0 0 0 0  0000 00

order to  s u b s t itu te  a 2 716  for a n  O S I 

cha rac te r generato r, th o u g h , y o u  m u s t  

p u l l  tw o  o f  th e  2 7 16 's  p in s  (18 a n d  20) 

o u t  o f th e  so cke t a n d  g ro u n d  th e m . N o r 

m a l ly  y o u  w o u ld  choose  o ne  o f th e  s ta n 

dard  sets  fo r  h a lf  o f th e  E P R O M  and  

rep lace  th e  o th e r  set w i t h  y o u r  o w n , 

cu s tom - des ig ned  cha rac te r set.

How the PET  Displays C haracters

T h e  P E T  s c r e e n  h o ld s  1 0 0 0  

cha rac te rs  i n  a  25  x  40  array . E ach  

ch a rac te r  is  a c tu a l ly  a n  8  x  8  array o f 

li t t le  d o ts  c a lle d  p ix e ls , w h ic h  ca n  be 

e ith e r  o n  o r  o ff to  c o m p ly  w i t h  re

q u ir e m e n ts  o f a  p a r t ic u la r  charac ter. 

T h e  in fo r m a t io n  regard ing  w h ic h  do ts  

are o n  a n d  w h ic h  are o ff fo r  a p a r t ic u la r  

cha rac te r is  s to red  in  th e  charac te r 

genera to r. S in ce  th e  im ag e  o n  the  screen 

de te r io ra te s  q u ic k ly , i t  is refreshed 

every 1 /6 0  second  by  th e  PET.

Every  cha rac te r p o s it io n  o n  the  

screen h a s  a  co rrespon d ing  m e m o ry  

lo c a t io n  in  R A M . T hese  s ta rt at $8000  

(32768), a n d  e nd  a t  $ 8 3 D 7  (33767). E ach  

R A M  lo c a tio n  co n ta in s  th e  P E T /C B M  

screen code  (no t A S C II)  co rrespond ing  

to  a cha rac te r o n  the  screen.

T o  d e m o n s t r a te  t h is  c h a ra c te r  

re p re se n ta t io n  s w itc h  to  th e  g raph ics  

ch a rac te r  set (P O K E  59468 ,12 ), m o v e  

the  cu rso r to  th e  u p p e r  le ft h a n d  corner, 

a n d  type  " A B C 0 1 2 " .  M o v e  the  cursor 

d o w n  one  l in e  a n d  type  " F O R I  =  0T O 5 :?  

P E E K (32 76 8  + I); : N E X T ”  and  

<  R E T U R N  > .  T h is  d isp lay s  the  screen 

codes fo r  th e  s ix  charac te rs  y o u  typed  o n  

th e  firs t lin e . T h e  d ig its ’ codes are the  

sam e  as in  A S C II , b u t  th e  le tte rs ' codes 

s ta rt a t 1 ra th e r th a n  65. A n o th e r  w ay  to  

d e m o n s tra te  the  re la t io n s h ip  o f  screen 

an d  th e  d is p la y  is  to  en te r the  m o n ito r  

a n d  d is p la y  m e m o ry  s ta r t in g  a t  $8000 . 

C h a n g in g  the  c o n te n ts  o f  these  lo ca 

t io n s  w i l l  m a k e  in s ta n t  changes  in  

charac te rs  o n  th e  screen. O S I m a c h in e s  

h av e  d if fe re n t screen R A M  lo c a tio n s  and  

a d if fe re n t (a lso  no n- A S C II) charac te r 

c o d in g  schem e .

A fte r  th e  p rope r charac te r is  lo oked  

u p  in  d is p la y  R A M , th e  charac te r 

gene ra to r is  c o n su lte d  fo r  th e  app ro 

p r ia te  p a tte rn  o f p ix e ls , a n d  th e  e lec tron  

b e am  is tu rn e d  o n  o r  o ff ap p ropr ia te ly  o n  

its  w a y  across th e  screen. A c tu a l ly  i t 's  a 

l i t t le  m o re  c o m p lic a te d  th a n  th a t , s in ce  

p r in t in g  a  l in e  o f  charac ters  requ ires  

e ig h t passes o f th e  b e a m . T h e  p ix e l p a t 

te rns  for th e  firs t ro w  o f each  o f  the  40  

charac ters  in  the  l in e  are d is p lay ed  on 

the  firs t pass, fo llo w e d  by  the  second  

ro w ’s p a tte rns , a n d  e n d in g  w i t h  the  

e ig h th 's . A  cha rac te r is  n o t  co m p le te d  

u n t i l  the  e ig h th  pass. M e a n w h ile , the  

o the r charac ters  o n  the  l in e  w i l l  get 

c o m p le te d , too .

E ach  charac te r in  th e  charac te r 

generato r is coded  by  e ig h t bytes: o n e  for 

e ach  ro w  o f  p ix e ls . W i t h in  th e  by te , a  1 

in d ic a te s  th a t  p ix e l w i l l  b e  o n , a n d  a 0 

in d ic a te s  o ff. F igure  2  s ho w s  a n  s ign  

en larged  so  th a t  the  p ix e l p a tte rns  can  be 

seen . T o  the  r ig h t  o f each  ro w  is the  

co rrespon d ing  by te  in  th e  charac te r 

generator, represented  in  b o th  b in a ry  

a n d  h e x a d e c im a l. Y o u  s h o u ld  see the  

p a tte rn  c le a rly . In c id e n ta lly , is  the  

firs t cha rac te r in  the  generato r R O M , 

represented  b y  th e  firs t e ig h t by tes. T he  

ne x t e ig h t by tes represent th e  le tte r  'A '.

Big Letters

P hys ic s  professors a t  U n iv e rs ity  o f 

C a lifo rn ia  B erke ley  le c tu re  to  u n d e r 

g radua te  classes o f 100 to  600  s tu d e n ts . 

M a n y  d e m o n s tra t io n s , p a r t ic u la r ly  in  

e le c tr ic ity  a n d  m a g n e t is m , re qu ire  the  

d is p la y  o f v a r io u s  m e te r  read ings to  the  

s tu d e n ts . P ro je c tion  an a lo g  m e te rs , w ith  

th e ir  lo w  accu racy  a n d  l im it e d  ranges, 

h a d  been  u sed  fo r  th is  purpose . L o o k in g  

fo r  a  w ay  to  d is p la y  read ings  o f o u r  n ew  

d ig ita l m u lt im e te r  to  a  large c lass, I 

w e n t  to  th e  d e p a r tm e n t 's  e le c tr ica l 

eng ineer. I expec ted  to  w a lk  aw ay  w ith  a 

b a n k  o f  large L E D  d ig its , b u t  ended  u p  

d e s ig n in g  a charac te r set for the  PET !

T w o  o f t h e  five  le c tu re  ro o m s  w e 

u sed  h a d  large T V  m o n ito rs , a n d  w e  had 

a  p a ir  o f p o r ta b le  ones . T h e  idea w as  to  

u se  th e  P E T  to  process the  m e te r 

re ad ing s  a n d  d is p la y  its  screen o n  the  

le c tu re  r o o m  m o n ito r s . H ow eve r , even 

w i t h  the se  large  m o n ito r s , s tandard  size 

P ET  charac te rs  w ere  u n re ad ab le  m o re  

th a n  a few  feet aw ay . W e  needed  charac

ters th a t  w ere  fo u r  o r  f iv e  t im e s  larger 

th a n  th e  n o rm a l ones , a n d  th e  o n ly  w ay  

to  d o  it ,  s h o r t  o f  se r iou s  hardw are  

m o d if ic a t io n , w a s  to  u se  fo u r  s tandard  

charac te rs  to  fo rm  o n e  b ig  charac ter.

I t  is  poss ib le  to  de s ig n  a  set fo r  th is  

p u rp o se  w i t h  re la t iv e ly  fe w  in te r 

changeab le  c o m p o n e n t  charac te rs , b u t , 

as y o u  c a n  see, w e  e nded  u p  w ith  

s o m e th in g  a  lo t  be tte r . F igu re  3  show s  

the  c o m p o n e n ts  o f  a  b ig  'A ', w i th  a  s ta n 

dard  'A ' fo r  c o m p a r is o n .

T hese  charac te rs  c a n n o t  be c o n v e n i

e n t ly  u sed  fr o m  the  keyboa rd , s in c e  fo u r 

d iffe ren t charac te rs  are re qu ire d  fo r  each 

large cha rac te r d isp lay ed . A lso , e x te n 

s iv e  re p o s it io n in g  o f  th e  cu rso r is  re

q u ire d . I t  is  the re fo re  des ireab le  to  w r ite  

a  d is p la y  ro u tin e , p re fe rab ly  in  m a c h in e  

language .

F igu re  3 : Comparison of standard and 
“ big” letters.

I

Q Q C tO O CO Q C— ~Q 
OCDMCOCCCOMMOO  
0 0 Q W K O D 0 0 0 9 M 0 0  r r r  t  a 1 I I H I M i r r
c c o * * :c c c c c ** * :o  
OCCW KO O O CC9M O O  
c > x « * : o o c o : « n d o  cc< :**:ccccc**#co 
o o c  — c o : c o : t o
OOC— rO QQCD— ■  CO  
cc a m  :o :c w m

Figu re  4: Sam ple of “ Big Letter” 
characters on screen. Sm all 1 and 2  are 
standard characters.

R i  -  2 . 0 3  K o

R z  -  1 5 6  f t

oco*#coo
O C » r«D *D O
C*OQQQWD
C M M M O
Q#QOQG#Q
o n o o ia o
O f n - n c i O
COICOOOO
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T he  one  I  w rote  searched spec if ic a lly  

for the  B A S IC  variab les  X , Y , a n d  LS$ 

(for large string). X  a n d  Y  d e te rm in e  the  

p o s it io n  fr o m  the  u ppe r le ft  o r ig in , and  

LS$ the  desired o u tp u t  in  large ch a rac 

ters. A ll o f the  ca p ita l le tte rs  and  

n u m b e rs  w ere av a ilab le , as w e ll as a few  

specia l p urpose  (physics) charac ters  lik e  

m u , rho , o m ega , s m a ll  m ,  n , a n d  z, and 

sm a ll 0, 1, and  2. T he  latter were assigned 

co n v e n ie n t keyboard  rep resen ta tions , 

s u c h  as s h if t  'O '  for o m ega .

T he  m ac h in e  language  ro u tin e  looked  

u p  the  c o m p o n e n t  charac te rs  i n  a tab le  

and  d isp lay ed  th e m  w i th  cu rso r co n tro ls  

p roperly  inse rted . O f  course  B A S IC  pro 

g ram  lis t in g s  are u n re ad ab le . T h a t 's  

w h y  y o u  keep  th e  o th e r  cha rac te r set in  

th e  R O M  p re tty  s tandard !

H igh-Resolution Plotting

W ith  th is  cha rac te r set (w e  c a lle d  it 

P P L O T ), y o u  ca n  p lo t  a  s in g le  p ix e l 

a n y w h e re  o n  the  screen. T h is  is a  l i t t le  

m is le a d in g , th o u g h , s in c e  o n ly  o ne  d o t 

c a n  b e  d is p lay ed  at a t im e  in  a  g iv en  

cha rac te r space . I t  is  h ig h- re so lu tio n  

p lo t t in g , b u t  o f  a ra th e r lo w  de n s ity . 

T h is  set is  m o s t  e ffec tive  w h e n  u se d  in  

th e  d y n a m ic  m o d e . T h a t  is, each  d o t  is 

erased ( if  necessary) be fo re  th e  ne x t is 

p lo t te d , and  it  appears th a t  a  s in g le  p o in t  

is  m o v in g  across th e  screen . W i t h  a  p ro 

per m a c h in e  language  d rive r, y o u  can  

e v e n  d o  a n  im it a t io n  o f  a n  o sc illo scope . 

W e  u se d  i t  in  the  c la ss ro o m  fo r  d raw in g  

c irc les , e llip ses  a n d  e le c tr ic  p o te n t ia l 

lin e s .

S in ce  o n ly  64  charac ters  are requ ired  

to  represen t th e  64  poss ib le  p o s it io n s  o f 

a  s in g le  d o t w i t h in  a  charac ter, a ll the  

le tte rs  a n d  n u m b e rs  ca n  re ta in  the ir  

o r ig in a l p o s it io n s . I t  is  im p o r ta n t , 

h o w ev e r , to  keep  a l l  64  to ge th e r in  a 

lo g ic a l order, so th a t  the  d is p la y  so ft

w are  is  easy  to  w r ite . A s a re su lt , som e

o f the  charac ters  used  to  d is p la y  o r ig in s  

a n d  axes h a d  to  d isp lace  som e  o f the  

p u n c tu a t io n  characters.

2 0 0  x 80  Resolution Plotting

In  th e  n o rm a l PET  g raph ic s  character 

set, a l l  16 h o r iz o n ta l a n d  ve rt ic a l l in e  

charac ters  are av a ila b le . T h is  m eans  

th a t  y o u  ca n  p lo t  w i t h  the  h o r iz o n ta l 

l in e s  a n d  ach ie ve  4 0  x  200  re s o lu t io n  (8 

lin e s  in  each  o f 25 characters). T h is  

cha rac te r set increases th e  h o r iz o n ta l 

re s o lu t io n  fr o m  40  to  80 by  u s in g , as 

charac ters , a l l  th e  poss ib le  c o m b in a 

t io n s  o f h o r iz o n ta l lin e s  w h ic h  are h a lf  

th e  w id th  o f a  charac te r. T he re  are 81 of 

th e m , in c lu d in g  th e  17 w he re  h a lf  o r  a ll 

o f  a  cha rac te r is  b la n k . I  a lready  h a d  a 

r o u t in e  to  p lo t  w i th  the  fu ll- w id th  

h o r i z o n t a l  l i n e s  w h ic h  I  c a l le d  

'H P L O T ',  so a lo g ic a l n a m e  fo r  th is  

cha rac te r set w as  'F P L O T ' s in ce  the  

lin e s  are o n ly  'F ' a  charac te r in  w id th ! 

T h e  appearance  o f a  p lo t te d  cu rve  is c o n 

s id e rab ly  b e tte r  th a n  the  e q u iv a le n t  

H P L O T  ve rs ion , a n d  m u c h  be tte r  th a n  

the  Q P L O T  ve rs io n  (quarter boxes).

A g a in , i t  is  im p o r ta n t  th a t  a ll 81 

charac te rs  r e m a in  toge ther a n d  in  a 

lo g ic a l order. T h is  does fo u l u p  the  a p 

pearance  o f  B A S IC  lis t in g s  so m e w h a t, 

s in ce  a llo c a t in g  a  c o n t in u o u s  r u n  o f  81 

charac ters  w ith o u t  to u c h in g  th e  le tters  

or n u m b e rs  is  im p o ss ib le . P ro g ram m in g  

in  th is  cha rac te r set is  a  b it  m o re  o f a  

ch a lle n ge , s in ce  y o u  m u s t  lo o k  ah e ad  to 

f in d  o u t  w h a t 's  a lready  in  th e  p o s it io n  

y o u  w a n t  to  p lo t . I  w ro te  a m a c h in e  

language  ro u t in e  t o  h a n d le  th is , w ith  

th e  B A S IC  variab les  X  a n d  Y  as in p u t .

M ore Ideas

O n e  p ro jec t (never co m p le te d ) in  the  

e le c t r o n ic s  s h o p  o f  U n iv e r s i t y  o f 

C a li fo r n ia  B erke ley  phy s ics  d e p a r tm e n t, 

in v o lv e d  u s in g  th e  P E T  to  la y  o u t  

p r in te d  c ir c u it  boards o n  the  PET  

screen. T he  board  c o u ld  be larger th a n  

th e  screen, a n d  i t  c o u ld  b e  f lip p e d  over. 

W h e n  the  la y o u t  w a s  co m p le te d , it  w as  

o u tp u t  to  a d ig ita l p lo tte r , w h ic h  drew  

th e  p a tte rn  o n  paper or d ire c t ly  o n to  the  

P C  board . A  very  large spec ia l charac ter 

set w as  requ ire d  fo r  th is .

T o  ge t 2 5 6  d iffe ren t charac ters  o n  

th e  screen, a  ha rdw are  change  w as  m ade  

w h ic h  re su lted  i n  th e  sacrifice  o f reverse 

fie ld . M a n y  peop le  w i l l  w a n t  to  add 

charac ters  fo r  ta n k s , robo ts , or space 

invade rs . M u s ic a l no tes , d ra ft in g  s y m 

b o ls , a n d  m a n y  o th e r  spec ia l characters 

are poss ib le .

Program m ing Considerations

I f  y o u ’re g o in g  to  use  y o u r  cha rac te r 

set fr o m  th e  keyboa rd , g iv e  a lo t  o f 

th o u g h t  to  w h ic h  keys w i l l  be  used . 

T he re 's  n o  p o in t  in  h a v in g  charac te rs  

a v a ila b le  w h ic h  y o u  c a n 't  f in d ! R e m e m 

ber th a t  the  space is  a charac te r, even  if 

i t  h as  n o  p ix e ls  o n .

G ra p h  paper is  very h a n d y  fo r  d e s ig n 

in g  the  charac ters . O r , y o u  c o u ld  u se  a 

m o d if ic a t io n  o f  R oger C r ite s ' charac te r 

d ic t io n a ry  p ro g ram  (M IC R O  37 :11 ). T he  

p r in te r  charac ters  h e  used  are 5 x  7 a n d  

w ere stored in  c o lu m n s  ra ther th a n  rows.

F in a lly , I  c a n ’t  o v e re m p h a s ize  the  

v a lu e  o f good , c o n t in u o u s ly  u pd a te d  

d o c u m e n ta t io n .

Acknow ledgem ents

S evera l cu rre n t a n d  fo rm e r  m e m b e rs  

o f th e  U .C .  phy s ics  d e p a r tm e n t c o n 

tr ib u te d  s ig n if ic a n t ly  to  th is  pro ject. 

K im  R u b in  w as  re spo ns ib le  fo r  th e  b ig  

le tters  concep t a n d  d id  m o s t  o f the  

d e s ig n  o f tho se  charac ters . Prof. Leroy 

K e rth  c am e  u p  w i th  the  P P L O T  cha rac 

ter set. fo h n  D a v is  a n d  Jo h n  G ira rd  w ere 

re spons ib le  fo r  c o n s ide rab le  e ng in ee r in g  

a n d  te c h n ic a l suppo rt.

Loren W right is a m em ber of the M IC R O  

staff, serving not on ly  as "PE T  

Specialist,”  bu t also in  a num ber of other 

roles. Before com ing  to M IC R O , he served 

as instructiona l techn ic ian  for the physics 

departm ent at the  U niversity of C a liforn ia , 

Berkeley. He is a lso  a trained m arine  

b io log ist and a railroad enthusiast.

tM C R O

Figu re  5: Sam ple of PPLOT characters.
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Figure 6: Sam ple of FPLOT characters.
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On The 
Built-in 
Display

PET/CBM ,U2QD0/3000/4000 Series 

$2 75 .00  *

Select e ithe r.............SO x 25  or 4 0  x 2 5 ...............display fo rm at

From the  keyboard o r program

Features the same memory map and subroutines from  the Basic ROMs [specify 
which version of Basic when ordering] * *, fo r standard programming. You also 
gain the use of 1023 extra memory locations in the 4 0  column mode, or 4 7  
extra locations in the BO column mode. [These locations are available only to  
machine language programs, or peek &  poke from Basic].

Displays the full, original character set, including graphics characters in either 
mode.

All utility software, firmware, like Toolkit™, Dos Support [Wedge], Extra-mon, etc.. 
is compatible in both modes of operation.

The complete enhancement consists of: 1 dual 24-pin socket [one socket fo r the 
4 0  column screen editor, and one fo r the BO column screen editor], and a circuit 
board th a t replaces the existing screen RAM. Each circuit board is registered 
to  the original owner. There is also an BO column reference ROM th a t plugs in 
one of the expansion sockets [specify the address when ordering]. An option 
board is available [$25.00] th a t allows the ROM to  be used with any other 2K 
ROM, in any of the expansion sockets.

Available from  your local dealer or:
EXECOM CORP.

1901 Polaris Ave.
Racine, Wl 53404  
Ph. 414-632-1004

* Plus appropriate installation charges. This requires some circuit modification, 
[available from  the factory fo r $75 .00  plus shipping]

* * If power-on message = ### COMMODORE BASIC ### you have 3.0 Basic. 
[Available only fo r Basic 3.0 £  Basic 4.0 a t the present],

PET™S CBM are tradem arks of Commodore Business Machines.
We will ship via M aster Charge, VISA, C.O.D., or pre-paid.

Toolkit™is a trademark of Palo Alto IC’s, Inc.
Installation may void your Commodore SO day warr.

The Execom™board is guaranteed fo r 1 year.
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The 6809 
and the S-50 Bus

Editorial note: The author presents a brief history of the S-50 bus and a list of supporting manufacturers. Those 
listed under "M ajor Hardware Manufacturers" and "Support Manufacturers" are only those which relate to the S-50 
bus. Other bus systems are supported by Motorola (the manufacturer of the 6800 and 6809) and by Radio Shack in its 
TRS-80 Color Computer. The Computerist supports the KIM-4 bus, a standard in the 6502 world, and there are 
numerous manufacturers supporting the S-100 bus system. The software available from the manufacturers listed is 

relatively bus-independent.

Dale L. Puckett 
14753 Endsley Turn 
Woodbridge, Virginia 22193

I  w as  h a p p y  to  see M IC R O  E d ito r  R obe rt 

T r ip p  d ec ide  to  p u b l is h  in fo rm a t io n  

a b o u t  th e  M o to r o la  6 8 0 9 .1 a m  a ls o  g lad  

t h a t  h e  has  g iv e n  m e  th e  o p p o r tu n ity  to  

share  in fo rm a t io n  a b o u t 6809  system s 

w i t h  M IC R O  readers.

I  s w itc h e d  ove r to  th e  6809  fr o m  the  

6800  a b o u t 18 m o n th s  ago  a n d  I  n o w  

f in d  i t  ve ry  h a rd  to  go  b ack . D o n ' t  get 

m e  w ro n g , th e  6800  is  n o t  d if f ic u lt  to  

p ro g ram , i t 's  ju s t  th a t  th e  6809  is  m u c h  

eas ier to  w o rk  w ith .

W h e n  I  s ta rted  u s in g  th e  6809 , m y  

p rogram s  be cam e  a b o u t 30  percen t 

sho rte r a n d  ran  a b o u t 30  to  4 0  percen t 

faster. I  w o u n d  u p  w i th  a m u c h  be tte r 

p ro d u c t a n d  h a d  less w o r k  to  do . 

Features l ik e  th e  au to - in c re m e n t in 

s tru c t io n s  m a k e  r o u t in e  p ro g ra m m in g  

chores a b reeze . A n d , position- inde- 

p e n d e n t  code  is  so  easy  to  generate  th a t  

y o u  re a lly  d o n 't  h av e  a n  excuse fo r  n o t  

w r i t in g  state-of-the-art p rogram s.

T h is  a r tic le  w i l l  d ea l w i t h  e q u ip 

m e n t  a n d  so ftw are  th a t  is  a lready  

a v a ila b le  in  th e  6809  w o r ld . H o p e fu lly , 

i t  w i l l  h e lp  y o u  d ec ide  to  start u s in g  th is  

e x ce lle n t p rocessor r ig h t  aw ay .

Dale Puckett is a professional writer who 
contributes regularly to Info World and 68 

Micro Journal. He owns 6800 and 6809 

systems, and is the author of several 

software packages available from Frank 

Hogg Labs.

M ajor H ardw are M anufacturers

S o u th w e s t  T e c h n ic a l P ro d uc ts

219  W e s t R h a p s o d y  

S an  A n to n io ,  T X  78216  

512-344-0241

G IM IX ,  In c .

1337 W e s t 3 7 th  P lace  

C h ic a g o , IL  60609  

312-927-5510

M id w e s t  S c ie n t if ic  In s t r u m e n ts

220  W . C e d a r  

O la th e ,  K S  66061 

913-764-3273

S m o k e  S ig n a l B ro adcas tin g  

3 1 3 3 6  V ia  C o lin a s  

W e s t la k e  V illa g e , C A  91361

213-889-9340

P e rc o m  D a ta  C o m p a n y , In c .

211 N o r th  K irby  

G a r la n d , T X  75042

214-272-3421

Support M anufacturers

T h o m a s  In s t r u m e n ta t io n  

168 E ig h th  S treet 

A v a lo n , N J 08202  

609-967-4280

B o az  C o .

B ox  18081

S a n  Jose, C A  95158

Products

c o m p le te  c o m p u te r  sy s tem s

d is k  sy s tem s

te rm in a ls

c o m p le te  c o m p u te r  sy s te m s  

d is k  sy s tem s

m e m o r y  m a p p e d  v id e o  boards

c o m p le te  c o m p u te r  sy s tem s  

d is k  sy s tem s

co m p le te  c o m p u te r  sy s tem s

d is k  sy s tem s

v a r io u s  C P U  a n d  m e m o ry  

m a p p e d  v id e o  cards

m o d e m  card

m o th e rb o a rd  a n d  m e m o ry  cards 

m e m o ry  m a p p e d  v id e o  board

d y n a m ic  m e m o ry  card

(continued)
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The Standard Bus

W e  s h o u ld  lo o k  firs t a t the  roo ts  o f 

the  6809 . T o  do  th is , w e  m u s t  go b a c k  to  

1974 a n d  m e e t a S an  A n to n io  b u s in e ss 

m a n  n a m e d  D a n  M e y e r . D u r in g  th a t  

year h is  c o m p a n y , S o u th w e s t  T e c h n ic a l 

P roducts  C o m p a n y  (S W T P C ) started  

b u ild in g  a n  in e x p e n s iv e  m ic ro c o m p u te r  

based o n  a  de s ig n  s u p p lie d  b y  M o to ro la . 

It  u sed  a 6800  m ic ro p roce sso r and  

fea tu red  w h a t  th e  c o m p a n y  c a lle d  the  

S-50 bu s .

O v e r  th e  p as t seven  years th a t  bus 

has b e co m e  a  s ta nd a rd  th a t  is suppo rted  

by  a  d o z e n  m a jo r  m a n u fa c tu re rs  and  

so ftw are  h ou se s . A  fe w  d o z e n  m o re  

c o m p an ie s  are o n  th e  b u s  n o w , s u p p ly 

in g  p e r ip he ra ls  a n d  w r it in g  ap p lic a t io n s  

softw are .

T he re  is  a  g ood  reason  fo r  the  

p o p u la r ity  o f th is  b u s , a n d  it  is  o ne  you  

s h o u ld  con s ide r w h e n  y o u  t h in k  a b o u t 

m o v in g  u p  to  th e  6809 . A n y  board  

des igned  fo r  th e  s ta nd a rd  S-50 m o th e r 

b o ard  w i l l  r u n  i n  a  b o x  b u i l t  b y  every 

o th e r  m a n u fa c tu re r . U n t i l  very recen tly , 

even  th e  I / O  addresses a n d  m o n ito r  

ju m p  tab le s  w ere  th e  s am e  o n  a l l  the  

m a c h in e s . S t i l l ,  the re  is  o n ly  o ne  

m a v e r ic k . T h is  is  im p o r ta n t  because  it  

a l lo w s  so ftw are  w r it te n  fo r  o ne  b ran d  o f 

m a c h in e  to  r u n  o n  th e  o the rs  w i t h  no  

p a tch in g .

T h e  S-50 m a n u f a c tu r e r s  re a l ly  

s ta rted  g e tt in g  it  toge ther a t  several 

c o m p u te r  s ho w s  in  1980. I t  began  a t  the  

W e s t C o a s t  C o m p u te r  Faire w h e n  they  

ad o p ted  th e  s lo g an , " T a k e  th e  S-50 B us  

—  th e  C h o ic e  is  G r e a t ! "  T h e n  at 

P h ila d e lp h ia  in  A u g u s t , f if te e n  S-50 

e x h ib ito rs  g o t to ge th e r a n d  reserved a 

large area o f  th e  s h o w  e x c lu s iv e ly  for 

S-50 p ro d u c ts . T h e y  a ls o  set u p  a m in i 

a u d i t o r iu m  a n d  p re sen ted  speakers  

d e sc r ib in g  the  fea tures  o f a l l  the  new  

hardw are  a n d  so ftw are . E ve ryone  in  the  

crow d  go t h is  or he r que s tio n s  answ ered .

T h e  P h ila d e lp h ia  g a th e r in g  w a s  the  

idea  o f R ic h a rd  D o n ,  p re s id en t o f G im ix ,  

In c ., i n  C h ic a g o . H e  says it  best.

P eop le  a s s u m e  th a t  th e  S-100 b u s  is 

b e t te r  b e ca u se  th e re  a re  m o re  

m a n u fa c tu re rs  o n  it .  B u t  th e y  d o n ’ t 

re a lize  th a t  m a n y  o f  th e  c o m p an ie s  

d e fin e  s o m e  o f  th e  b u s  lin e s  d if

fe ren tly . T h is  creates a n u m b e r  o f 

d if fe re n t S-100 buses . T he re  is  o n ly  

o n e  S-50 bus .

D o n  a ls o  n o te d  th a t  the  S-50 b u s  has 

b e tte r  d e v e lo p m e n t  so ftw are  a n d  its  

o pe ra t in g  sy s te m s  are s upe r io r  to  tho se  

a v a ila b le  o n  o th e r  buses . A  q u ic k  tr ip  

a round  th e  e x h ib it  area i n  P h ila d e lp h ia  

p roved  h is  p o in t .  A p p lic a t io n s  packages

w ere a lready  appear ing  a t  several b o o th s  

—  a d ire c t re s u lt  o f th e  ease o f p ro g ram 

m in g  th e  6809 .

T h e  6800  c h ip  go t a  b a d  n a m e  early 

in  th e  c o m p e tit iv e  g am e  because  o f its  

f ir s t  B A S IC  in te rp re te r. I t  w a s  a n  ex

c e lle n t  lan guag e  a n d  even  h a d  ten-d ig it 

p re c is io n  w h i le  everyone  else w a s  set

t l in g  fo r  s ix . I t  w a s  cheap  too , (o n ly  $10  

fo r  th e  8K  ve rs ion ), b u t  i t  w as  s low .

B ecause  th is  B A S IC  w as  s lo w  every

o n e  th o u g h t , |or a t  leas t tho se  w h o  liv ed  

to  p ro g ram  in  B A S IC ), t h a t  the  6800  w as 

a  s lo w  processor. T h o se  w h o  w ere 

fa i th fu l  to  th e  S-50 b u s  g o t i n  th e  las t 

w o rd  th o u g h  w h e n  T e c h n ic a l System s  

C o n s u lt a n ts  (T SC) re leased th e ir  6800  

B A S IC . I t  tu rn e d  o u t  to  be  th e  fastest 

B A S IC  o n  a n y  8-bit processor. T h e  6809 

v e rs io n  re leased a  year la te r w a s  even  

faster (by 3 0  percent).

W h e n  th e  6809  appeared , th in g s  

seem ed  to  c o m e  to ge th e r fo r  th e  S-50 

c row d . T h e  processor is fast, p o w e r fu l 

a n d  le nd s  its e lf to  m u lt ip r o g r a m m in g  

a n d  m u lt i t a s k in g .  Y e t , i t  is  s t i l l  s im p le  

to  u se  a n d  to  u n d e rs tan d .

T he re  are n o w  S-50 sys tem s  w i t h  as 

l i t t le  as 4K  o f m e m o ry  a n d  o the rs  w i th  

as m u c h  as 384K . Y o u  can  f in d  hard 

s torage u n it s  h o ld in g  several d o ze n

m egaby tes  a n d  sys tem s  th a t  w i l l  s up 

p o r t  a  large n u m b e r  o f users.

S-50 sys tem s  have  a lw ays  h a d  a  

R O M  m o n ito r  a n d  h av e  w o rk e d  w i t h  a n  

ex te rn a l C R T  te rm in a l. N o w , m o s t  

m a n u fa c tu re rs  a lso  se ll v id eo  boards , 

a n d  y o u  c a n  p u t  toge ther a sy s tem  

w h ic h  w i l l  f i t  i n  o ne  box . A t  the  sam e  

t im e , th e  sy s te m  is  expandab le . A s  lo n g  

as y o u  h a v e  s lo ts  le ft  o n  y o u r  m o th e r 

bo ard  (som e  h ave  as m a n y  as 15 slots) 

y o u  c a n  add  m e m o ry  or pe riphera ls  to 

y o u r  h e a r t 's  c o n te n t .

A t  th is  p o in t ,  a  survey  o f  th e  m a jo r  

h a rd w a re  m a n u fa c tu re rs  o f th e  S-50 bus 

is  in  o rder. S W T P C  is  s t i l l  i n  business . 

T h e y  se ll 6809  c o m p u te rs  ra n g in g  fr o m  

k its  w i t h  8K  o f  m e m o ry , to  assem b led  

a n d  tested  u n it s  c o n ta in in g  256K . T hey  

a ls o  s e ll 5 !4 - in c h  d is k  sy s tem s  th a t  w i l l  

s to re  f r o m  72 0K  to  1 .4  m i l l i o n  by tes  o n  

tw o  d rives , a  d u a l d r iv e  8- inch  sys tem  

fe a tu r in g  a d ire c t m e m o ry  access c o n 

tro lle r , a n d  a  W in cheste r- type  h a rd  d isk . 

S W T P C 's  8209  a n d  8212  te rm in a ls  have  

b e co m e  s tandards  i n  th e  6 8 X X  w o rld .

T h e  C a d i l la c  o f th e  6809  w o r ld  is the  

sy s te m  so ld  by  G im ix ,  In c ., i n  C h ic a g o . 

R ic h a rd  D o n  has  n ic k n a m e d  h is  m a in 

fr am e  " T h e  C la s sy  C h a s s is "  a n d  n o t  

w i th o u t  g ood  reason . I t  h as  a  25  a m p  

c o n s ta n t  vo ltag e  p o w e r  s u p p ly  fo r  fu l l

CBM/PET? SEE SKYLES
LU 
LUif)

a

CBM/PET? 
cn

They laughed when I sat down 
at my PET and immediately pro
grammed in machine language... 
just as easily as writing BASIC.
With the new M ikro , brought to you from England by Skyles
E lectric  w orks, alw ays search in g  th e  w orld fo r  new  p ro d u cts  fo r  P E T / C B M  ow n ers. A 
4 K  m achine language assem bler R O M  that plugs in to  you r m ain b oard . A t ju st $ 8 0 .0 0  for 
the M ik ro  c h ip , it d oes all the m ach in e  language w ork fo r  y o u ; all you h av e to  d o  is start 
laying dow n th e  co d e.
T h e  M ik ro  retain s all the great screen  editing fea tu res o f  the P E T . . .even all th e  T oo lk it 
co m m an d s. ( I f  you ow n a  T o o lk it , o f  co u rse .) S it dow n and w rite  you r ow n m achine 
language su b ro u tin e . T h e  program  you w rite is  the so u rce  cod e you can  sav e. A nd the 
m ach in e  language m o n ito r saves th e  o b je c t co d e. T h e  p erfect m achine language answ er 
fo r m ost P E T  ow ners and fo r  m ost applications. (N ot as  professional as  the Skyles M acro- 
T c A . . .n ot a s  exp ensive, e ith er.)
A  great learn in g  exp erien ce  fo r  th o se  new  to  m ach in e  language p ro g ram m in g  b u t w ho 
w ant to  m aster it easily . Tw elve-page m anual included b u t we a lso  recom m en d  th e  b o o k , 
• '6502 A ssem bler L an gu age P ro g ram m in g ,”  by L a n ce  A . L ev en th al at S 1 7 .0 0  d irect 
fro m  Skyles.
Skyles guarantees y ou r satisfaction : i f  you a re  not ab so lu te ly  happy w ith you r new 
M ik ro , re tu rn  it to  us w ithin ten  d ays fo r  a n  im m ed iate , full refund .
Skyles M ikro M achine language assem bler............. ........  ............  .......... ........................ .S 8 0 .0 0
“ 6 5 0 2  Assem bler Language P ro g ra m m in g " by L e v e n th a l..............  .....................................   17 .00
Shipping an d  Handling ........................................ (U SA /Canada) $ 2 .5 0  (E urope/A sia) $10 .00

California residents must ad d  6% /6'/i°/o sales tax, as  required.

Skyles Electric W orks
2 3 1 E  Sou th W hism an Road  
M ountain View, C alifornia 94041  
(4 1 5 ) 965-1735

V isa /M astercard  ord ers: ca ll to llfree  
(800) 2 2 7 -9 9 9 8  (excep t C a lifo rn ia ). 
C a lifo rn ia  o rd ers: p lease call (415) 
9 6 5 -1 7 3 5 .

IlAiaO ■■ S31A>IS 33S 6l3d/l/\ia0 "
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p ro te c tio n  f r o m  b ro w n o u ts , a  15-slot 

m o th e rb o a rd , a n d  is  packaged  in  a 

heavy-du ty  a lu m in u m  c a b in e t. Every 

card  in  th e  G IM IX  sy s te m  is c o m p le te ly  

decoded  a n d  m a y  be addressed q u ic k ly  

w i th  b u ilt- in  d ip  sw itches .

T h e  G IM IX  m e m o ry  boards are fu lly  

decoded  to  u se  th e  fo u r ex tended  address 

lin e s  o n  the  S-50C bu s . T h is  a llo w s  y o u  

to  address th e m  an y w h e re  in  the  firs t 

one  m i l l i o n  by tes  o f m e m o ry . G o ld  c o n 

nec to rs  are used  o n  every board , and  

every  card  is  g ua ran te e d  to  r u n  a t 2  M h z .  

T h e  G IM IX  80  x  24  v id eo  board  is the  

m o s t  ve rsa tile  o n  th e  m a rk e t , a n d  w h e n  

used  w i t h  a  g ood  w o rd  process ing  

package  l ik e  B ob  B u n d y 's  S ty lo g raph , i t  

m a k e s  w r i t in g  very easy. D o n 's  la tes t 

a d d i t io n  is a  64K  m e m o ry  card  w h ic h  

uses  C M O S  R A M . It  c o m e s  c o m p le te  

w i t h  a  b a tte ry  back-up  a n d  w i l l  h o ld  

y o u r  d a ta  fo r  severa l m o n th s .

O th e r  m a jo r  h a rdw a re  m a n u fa c 

turers  o f th e  S-50 b u s  in c lu d e  S m o k e  

S ig n a l B ro adcas tin g  in  W e s t la k e  V illage , 

C a lifo rn ia , M id w e s t S c ie n tific  in  O la th e , 

K ansas  a n d  P e rc o m  D a ta  C o m p a n y  in  

G a r la n d , T exas.

M id w e s t  S c ie n t if ic  w a s  o n e  o f the  

f ir s t c o m p an ie s  to  in tro d u ce  a d is k  

sy s te m  fo r  th e  b u s . T h e y  en tered  th e  

f ie ld  in  1976  w i th  a n  8- inch  d u a l d rive  

sy s te m  a n d  h av e  been  a d d in g  to  the ir  

p ro d u c t l in e  ever s in ce . T h e y  p rov ide  

f u l l  so ftw are  s up p o r t a n d  se ll a  l in e  o f 

a p p l ic a t io n  packages  fo r  businesses.

T h e  p o p u la r  BFD-68 d is k  sy s tem  

w as  th e  c a ta ly s t th a t  go t S m o k e  S ig na l 

in to  th e  S-50 b u s in e ss . A  fe w  years la te r 

t h is  tr ip le  d r iv e  sy s te m  h ad  evo lved  in to  

the  C h ie f ta in , a  c o m p le te  m ic ro co m p u te r  

w i t h  3 2 K  o f u se r m e m o ry  a n d  b u ilt- in  

d is k  d r ives . T h e  la te s t en tr ie s  fr o m  

S m o k e  S ig n a l in c lu d e  a 6809  C P U  card 

a n d  a  d oub le- dens ity  d is k  co n tro lle r  card 

th a t  w i l l  le t  y o u  s to re  36 6K  by tes  o n  one  

5- inch  flo p p y  d is k . S m o k e  S ig n a l is  the  

o n ly  m a jo r  s u p p lie r  th a t  h as  m o v e d  its  

I / O  s lo ts  fr o m  th e  set o f s ta nd a rd  ad 

dresses u se d  by  a l l  o th e r  c o m p an ie s .

P e rc o m ’s m a in  b u s in e ss  is  in  the  

5-and 8- inch  d is k  m a rk e t . B u t  th e  c o m 

p a n y  does s u p p ly  a m o th e rb o a rd  a n d  

b o th  6 800  a n d  6809  C P U  cards. T h e y  

a lso  se ll a  v id eo  d is p la y  board  ca lle d  the  

E le c tr ic  W in d o w .

T he re  are a n u m b e r  o f s m a lle r  c o m 

p an ie s  a ro u n d  th a t  s e ll m o th e rb o a rd s  

an d  in e x p e n s iv e  c o m p o n e n ts . T w o  o f 

th e m , T h o m a s  In s t r u m e n ta t io n  in  

A v a lo n , N J , a n d  " fe b e ”  in  Y o rk , PA , can  

s u p p ly  a n y th in g  y o u  need  to  b u ild  a 

c u s to m  sys tem .

Febe  G ro u p

51 H a m i l t o n  A ve .

Y o rk , P A  17404 

717-854-0481

S u p p o rt M a n u fa c tu re rs

Star-K its

P .O .  B ox  209

M t .  K isc o , N Y  10549

M ic ro d y n e  

P .O . B ox  1707 

G re e n v il le ,  M S  38701 

601-335-9321

JP C  P ro d u c ts  C o .

12021 P a ls a n o  C t .  

A lb u q u e rq u e , N M  87112  

505-294-4623

H a z e lw o o d  C o m p u te r  S y s tem s  

7413  N o r th  L in d b e rg h  

H a z e lw o o d , M O  63042

314-837-3466

W av e  M a te , In c .

18005 A d r ia  M a ru  L an e  

C a rs o n , C A  90 74 6

213-532-4532

F &  D  A ssoc ia te s

1210 T o d d  R oad

N e w  P ly m o u th ,  O H  45654

614-592-5721

C o m p u w a r e  C o rp o r a t io n  

P .O . B o x  2710  

C h e r ry  H i l l ,  N J 08003  

609-428-2309

D ig i t a l  R e search  C o m p u te rs  

P .O . B ox  401565  

G a r la n d , T X  75040

214-271-3538

D ig it a l  Se rv ice  a n d  D e s ig n  

P .O .  B ox  741 

N e w a rk , O H  43055  

614-366-6314

N e w te c h  C o m p u te r  S y s tem s  

230  C l i n t o n  S treet 

B ro o k ly n , N Y  11201

P e r ip h e ra l T e c h n o lo g y  A ssoc . 

290  L a m p lig h te r  L ane  

M a r ie t ta , G A  30067

O p t im a l  T e c h n o lo g y , In c .

B lu e  W o o d  127 

E a r ly s v ille , V A  22936  

804-973-5482

S o u th e a s te rn  M ic ro sy s te m s  

P .O . B ox  293  

C o n v e y e rs , G A  30207  

404-922-1620

m o th e rb o a rd  w i t h  p ow er 

s u p p ly  a n d  case

P ro d u cts

s in g le  b o ard  6802  c o m p u te r  

so ftw are

a c t iv e  b u s  te rm in a to r

tap e  u n it s  

casse tte  in te rface  

a n a lo g /d ig it a l  c o n v e r te r  b o ard

h ig h  r e s o lu t io n  v id e o  g rap h ic s  b o ard

S tand- a lo ne  6800  c o m p u te r  

w i t h  v id e o  te rm in a l a n d  d is k  

d r ives

s in g le  b o a rd  c o m p u te rs  

m e m o r y  m a p p e d  v id e o  boards  

a n d  v a r io u s  C P U  cards

h a rd w a re  c a le n d a r  a n d  c lo c k  

w i t h  in te rv a l t im e r

R A M  m e m o ry

m e m o ry  cards

m u s ic  a n d  

a n a lo g /d ig it a l  cards

d is k  c o n tro lle rs

E P R O M  P ro g ram m e r

d y n a m ic  R A M  cards

*

*
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T h o m a s  has  a n  im p re s s iv e  n e w  card 

o n  the  m a rk e t th a t  w i l l  g iv e  y o u  a n  a u to  

a n sw e r /o r ig in a te  m o d e m  u s in g  th e  B e ll 

103 s tandard , a  real t im e  c lo c k , tw o  

serial p o r ts , tw o  p a ra lle l ports , and  

au tom atic  te lephone  answ ering . T he  soft

ware s u p p lie d  w i l l  a ls o  g iv e  y o u  a u to 

m a t ic  d ia l p u ls e  o r  to uch- tone  d ia lin g .

Software

N o  m a tte r  h o w  g o o d  th e  hardw are , 

you  c a n 't  d o  a n y th in g  w i th o u t  th e  so ft

w are to  r u n  i t .  T h is , too , is  a b ig  p lu s  for 

the  6809  use r. Jus t as th e  m an u fa c tu re rs  

chose  to  s t ic k  w i t h  th e  s am e  bu s  d e f in i

t io n , m o s t  o f th e  so ftw are  houses  s tu c k  

w i th  o n e  d is k  o p e ra t in g  sy s tem .

F L E X , w r it te n  by  T e c h n ic a l System s  

C o n s u lta n ts ,  In c ., in  Lafaye tte , In d ia n a , 

b e cam e  th e  s ta nd a rd  o n  b o th  th e  6800  

a n d  6809  s y s te m s  a n d  is  w h o le 

h e a rte d ly  s u ppo rted  b y  a l l  b u t  o ne  h a rd 

w a re  m a n u fa c tu r e r .  T h is  c o m m o n  

ope ra t in g  sy s te m  h as  g iv e n  in d e p e n d e n t 

so ftw are  h ou se s  a  c h a n ce  to  w r ite  

so ftw are  th a t  w i l l  r u n  o n  an y  m a n u 

fa c tu re r 's  e q u ip m e n t ,  in c lu d in g  the  

M o to r o la  Exorcisor.

T S C  has  ju s t  re leased a n e w  genera

t io n  o f o p e ra t in g  sy s te m  for u se  o n  6809  

a n d  68000  sys tem s . C a lle d  U n iF le x , i t  is 

a  m u lt iu s e r , m u lt i t a s k in g  sy s te m  s im i 

la r  to  th e  B e ll S y s te m 's  U N IX . I t  uses  a 

h ie ra rc h ic a l f i le  s y s te m  a n d  dev ice 

in d e p e n d e n t  I / O .  S in ce  it  requ ire s  a 

m i n im u m  o f 9 6 K  o f  m e m o ry , T S C  co n 

t in u e s  to  s u p p o r t  F L E X  fo r  s in g le  user 

sys tem s .

A A A  C h ic a g o  C o m p u te r  C e n te r  te x t  processor

120  C h e s tn u t  L an e  p lu s  s o m e  h a rdw a re

W h e e lin g , IL  60090  a n d  m a i l in g  l is t  p rogram

312-459-0450

M a jo r  S o ftw a re  M a n u fa c tu re rs  P ro d u cts

R o be rts  C o n t r o l  E q u ip m e n t  d y n a m ic  R A M  cards

3 6 4 0  W e s te rn  R o a d , U n i t  3

W e s to n , O n ta r io  M 9 L  1W 2

C a n a d a

716-631-8178

B lu e  H a t  S o ftw a re  C o . 

B ox  4127  

F l in t ,  M I  48504

313-738-2863

T e c h n ic a l S y s te m s  C o n s u lt a n ts  

B ox  2570

W e s t L a faye tte , IN  47 90 6  

317-463-2502

M ic ro w a re  S y s te m s  C o rp . 

5835  G r a n d  A v e n u e  

D e s  M o in e s ,  LA 50304  

515-279-8844

D O S  fo r  P e rc o m  d is k s

d is k  o p e ra t in g  sy s te m s  

B A S IC , P a sca l, C ,  a n d  

a p p l ic a t io n  p ro g ram s

OS-9 d is k  o p e ra t in g  sy s te m  

B A S IC 0 9 , P asca l a n d  v a r io u s  

s y s te m s  p rogram s

F ran k  H o g g  L ab o ra to ry  F O R T H , jo b  c o n tro l p ro g ra m ,

130 M id t o w n  P 'a z a  d a ta  base m a n a g e m e n t  p ro g ra m ,

Sy racuse , N Y  13210  r e m o te  te r m in a l p ro g ra m ,

315-474-7856 E n g lis h  tex t a n a ly s is  a n d

a r t i f ic ia l  in te ll ig e n c e  d e m o

A lfo rd  a n d  A sso c ia te s  screen  e d ito r , re a l t im e  T R E K

P .O . B o x  6743  

R ic h m o d , V A  23230  

804-320-6722

(continued)

6809 SYSTEMS 6809 SYSTEMS Q  6809 SYSTEMS 6809 SYSTEMS
Featuring Ihe G IM IX mainlrame w ilh  30  am p C .V . lerro-resonani power supp ly; lilleen 5 0  pin and eighl 30  pin slot Mother Board.
2  M hz CPU  w ilh  lim e ol day clock & ballery back-up. I K  RAM . 6840 programmable timer, provisions lor 9 5 1 1A or 9 512  For ,u ,ll,e r information. pncmg and brochures, contact. 

A riinm elic processors, and 4  P R 0M /R 0M /R A M  sockets lha l can  hold up lo 32 K B  ol monitor or user soltware

VARIETY: you can nave 32K B  5 6K B  128KB and up o'SlabC RAM  You can use 5 ' ana/of 8  d isk  drives Single O' doube / j  m e
densily . single or double sided, and single or double (racking w ilh  GIMIX d isk  controllers. You have a  wide choice ol se ria l o r I  /  I
parallel 1/0 card s. ' O '  I  "> • C o m p e n , m e t  d e liv e r s
EXPANDABILITY: You can  add memory, l/ 0 s ,  Video or G raphics ca rd s. Arithmetic processors, additional drive capacity, and o lher Quality Electronic products since i m
hardware now or in  Ihe future lo th is S S 5 0  b us structured system  Irom GIMIX or o lher S S 5 0  bus compatible manufacturers 1337 W E S T  37th P L A C E , C H IC A G O , IL  60609 
SOFTWARE VERSATILITY: GIMIX system s can  use TS C  s  FLEX  o r U N IFLEX  and M ICRO W ARE'S 0 S -9  operating system s A  wide (312) 927-5510 •  TW X 910-221-4056
variety o l software and languages is  available lo r these system s.
QUALITY: A ll boards a re  assem bled, burred-in . and  tested and feature GOLD PLATED BUS C0NN:CT0RS. Only top Quality com- b lm lx an0 m
ponents a re  used and all boards a re  lu lly buffered lor maximum system  expansion. A ll boards come complete w ith b us connectors
and a ll necessary instruction and documentation. Hex ana Unittex are trademarks ot technical Systems
GIM IX designs, manufactures and tests, in-house, their complete line ol producls. Complete system s are available lo lit your Consultants me 0S9 is a nademai* oi Microware me See 
needs. Please contact the factory if you have any special requirements lhe"  a0s 101 ° " le'  GIMIX compatible soltware
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O n  th e  6809 , F L E X  m a y  be g e tt in g  

so m e  very s t if f  c o m p e t i t io n  fr o m  a new  

o p e ra t in g  s y s te m  w r i t te n  b y  M ic ro w a re  

S y s te m s  C o rp o r a t io n , o f  D e s  M o in e s , 

Io w a . OS-9 a ls o  uses  U N IX - lik e  file s  a n d  

is  a  rea l- tim e , m u lt i t a s k in g  hardware- 

d e p e n d e n t sy s te m . I t  c o m e s  i n  tw o  ver

s io n s : L eve l O n e , w h ic h  requ ires 32K  to 

5 6 K  o f m e m o ry , a n d  Leve l T w o , w h ic h  

is  d e s ig n e d  to  u se  u p  to  a  m i l l i o n  bytes 

o f m e m o r y  o n  a  sy s te m  w i th  m e m o ry  

m a n a g e m e n t  h a rd w a re . B o th  OS-9 

sy s te m s  g iv e  y o u  c o m p le te  t im e s h a r in g  

c a p a b ili ty  a n d  a  dev ice- independen t I / O  

th a t  c a n  h a n d le  a lm o s t  a n y  n u m b e r  and  

c o m b in a t io n  o f dev ices , ra n g in g  fr o m  

5  !4- in ch  flo p p ie s  t o  W in ch e s te r  hard  

d is k s , a n d  fr o m  s ta nd a rd  seria l a n d  

p a ra lle l p o r ts  to  m e m o ry- m app e d  v id eo  

d isp lay s .

OS-9 w as  w r it te n  by  M ic ro w a re , 

u n d e r  a  co n tra c t  w i th  M o to ro la , to  p ro 

v id e  a n  o pe ra t in g  sy s tem  to  s u p p o r t the  

c o m p a n y 's  B A S IC 0 9 . T h is  c o m p ile r /  

in te rp re te r  w i l l  r u n  s ta nd a rd  B A S IC  p ro 

g ram s  o r  s lig h t ly  m o d if ie d  P asca l code . 

I t  c o n ta in s  a l l  th e  c o n tro l s ta te m e n ts  

needed  fo r  s tru c tu re d  p ro g ra m m in g  and  

g iv e s  y o u  d e fin e d  d a ta  types a n d  c o m 

p le x  d a t^  s tru c tu res .

F ran k  H og g  L abo ra to ry  in  Syracuse , 

N e w  Y o rk , h a s  b e co m e  th e  m a jo r  in te r 

n a t io n a l d is tr ib u to r  o f a p p lic a t io n s  a n d  

sy s te m s  so ftw are  fo r  th e  6809 . H ogg  

p re se n tly  s u p p lie s  a ll p rogram s  fo r  the  

F L E X  sys tem , b u t  w i l l  s o o n  be  ad d in g  

OS-9 fo rm a tte d  d isks .

H o g g  a ls o  se lls  a  F O R T H  in te rp re te r 

th a t  is  t o ta l ly  c o m p a t ib le  w i t h  FL E X  

sys tem s . I t  e ven  uses  s ta n d a rd  F L E X  fo r

m a t te d  file s  in s te a d  o f th e  h y b r id  

F O R T H  file  des ign . I t  is ve ry  fast, c o n 

ta in s  a n  ex ce lle n t f u l l  screen e d ito r , a n d  

is  s h ip p e d  w i t h  a 400-page m a n u a l  th a t  

w i l l  s o o n  b e co m e  th e  b as is  o f a b o o k  

a b o u t  F O R T H  re leased b y  a  m a jo r  

p ub lish e r .

A n o th e r  H o g g  p ro g ram  th a t  is  very 

p o p u la r  is  D A T A M A N , a  c o m p le te  

D a ta b a s e  M a n a g e m e n t  S y s tem . I t  is o ne  

o f th e  m o s t  c o m p le te  packages  o n  the  

m a rk e t  a n d  is  m a d e  u p  o f 16 m enu-  

d r iv e n  p rogram s. I t  a llo w s , a m o n g  o the r 

th in g s , a n y  n u m b e r  o f f ie ld s  a n d  an y  

n u m b e r  o f by te s  in  a  record . M a n y  D B M  

p rogram s  l im i t  y o u  to  254  by tes  or o ne  

sec tor pe r record . A  c o m p a n io n  package  

ca lle d  D A T A R A N D  conv e rts  D A T A 

M A N  s e q u e n tia l file s  in to  fast r a n d o m  

access file s  w h ic h  use  h a she d  keys.

H og g  a lso  fea tures a  fob  C o n t r o l P ro 

g ram  th a t  le ts  y o u  a u to m a te  y o u r  S-50 

b u s  c o m p u te r ’ s o p e ra t io n , a n  in te ll ig e n t

Softw are M anufacturers
C o m p u te rw a r e  S o ftw a re  Serv ices 

1512 E n c in ita s  B lv d .

E n c in ita s , C A  92024  

404-483-1717

T a lb o t  M ic ro s y s te m s  

5030  K e n s in g to n  W a y  

R iv e rs id e , C A  92507  

714-781-0464

T a llg ra s s  T e c h n o lo g ie s  C o rp . 

7 623  W e s t  8 6 fh  S treet 

O v e r la n d  P a rk , K S  66212

913-381-5588

D u g g e r 's  G r o w in g  S y s tem s

P .O .  B ox  305

S o la n a  B each , C A  92075

M ic ro P o w e r  

1418 W e s t  T h o m d a le  

C h ic a g o , IL  60660  

312-989-8585

M ic r o p i

2 445  N o r th  N u g e n t  

L u m m i  Is la n d , W A  98262  

206-734-8248

M ic r o  W o rk s  

P .O .  B ox  1110 

D e l M a r , C A  92014  

714-942-2400

W a s h in g to n  C o m p u te r  Serv ices 

3 0 2 8  S ilv e rn  L ane  

B e ll in g h a m , W A  98225  

206-734-8248

H e m e n w a y  A ssoc ia te s , In c .

101 T r e m o n t  S t.

B o s to n , M A  02108  

617-426-1931

H H H  E n te rp rises  

B ox  493

L au re l, M D  20820  

301-953-1155

M a r k  D a ta  P roduc ts  

2 3 80 2  B a rq u il la  

M is s io n  V ie jo , C A  92691  

714-768-1551

O m e g a so f t  

P .O .  B ox  70265 

S u n n y v a le , C A  94086  

408-733-6979

P ro g ra m m a  In te rn a t io n a l 

3 400  W ils h ir e  B lvd .

L os  A nge le s , C A  90010

S o ftw a re  D y n a m ic s  

2111  W e s t C re sce n t 

A n a h e im , C A  92801

A p p l ic a t io n  Serv ices C o m p a n y  

P .O . B ox  12227 

W ic h it a ,  K S  67277

Products
o p e ra t in g  sy s te m s  

B A S IC s

tF O R T H

f ir m F O R T H

c o m p le te  U C S D  P asca l s y s te m

s m a l l  C  c o m p ile r

Jugg ler , a  g rap h ic s  g am e

P IL O T , a n d  B L IT Z  screen e d ito r

e d ito r  d ebugge r, m o n it o r  a n d  

d is a s s e m b le r  fo r  T RS-80 co lo r  

c o m p u te r

R M S  d a ta  base  m a n a g e m e n t  

sy s te m

sys te m s  so ftw are

S P IR IT , a  F O R T H - lik e  

la n g u ag e  a n d  v a r io u s  h a rd w a re  

sys tem s

v a r io u s  ad v e n tu re s

P asca l c o m p ile r

S P L /M  c o m p ile r  

a n d  P IE  e d ito r

d is k  o p e ra t in g  s y s te m  

a n d  B A S IC  c o m p ile r

A d v e n tu re  fo r  6 800  a n d  6809  

(th e  o r ig in a l ve rs ion )
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te rm in a l p ro g ram , a c lever p ro g ra m  th a t  

analyzes y o u r  E n g lis h  tex t a n d  a n  in 

teresting  a r t if ic ia l in te llig e n c e  d e m o n 

s tra tio n  p ro g ra m  ca lle d  E S T H E R  w h ic h  

w il l  a m a ze  y o u r  fr ie nd s  fo r  h o u rs . H ogg  

is a d d in g  a p p lic a t io n s  p rogram s  a lm o s t  

m o n th ly , a n d  p la n s  to  re lease a  s pe llin g  

check  p ro g ram  th is  fa ll.

O ther System s

A n d , if  a  t r u ly  s ta nd a rd  b u s  is n 't  

e nough  to  lu re  y o u  in to  t ih e  6809  w o r ld , 

the  b ig  n a m e s  are  c o m in g . S o n y  is  sa id  

to  be w o r k in g  o n  a  6809  co m p u te r , and  

C a n o n  is  repor ted  to  be b u ild in g  tw o  

m ode ls , o n e  de s ig ned  to  c o m p e te  w i th  

T a n d y 's  T RS-80 C o lo r  C o m p u te r . A pp le  

is r u m o re d  to  be  w o rk in g  o n  a  68000 

des ign , a n d  C o m m o d o re  h a s  an n o u n c e d  

the  S uper P E T  (or M ic r o  M a in fra m e ) 

w h ic h  adds  a  6809  ca rd  to  the  6502- 

based m a c h in e .

A  l is t in g  o f  a l l  th e  m a jo r  m a n u fa c 

turers  a n d  so ftw are  h o u se s  is  p ro v ide d  

here  to  g iv e  y o u  a h ead  s ta rt in  y o u r  

search  fo r  a  6809  sys tem . I  h av e  lis ted  

each f i r m 's  m a jo r  p ro d u c t a n d , w here  

av a ila b le , h av e  p ro v ide d  th e  te le p h o n e  

nu m b e rs .

Softw are M anufacturers
S onex  S y s tem s  

B ox  238

W il l ia m s v i l le ,  N Y  14221 

716-634-2466

U n iv e rs a l D a ta  R esearch , In c . 

2457  W e h r le  D r iv e  

B u ffa lo , N e w  Y o r k  14221 

716-631-3011

W e s tc h e s te r  A p p lie d  B us in e ss  

S y s tem s  

P .O .  B o x  187

B r ia rc lif f  M a n o r , N Y  10501

914-941-3552

C o m p u te r  S y s te m s  C e n te r  

13461 O l iv e  B lv d .

C h e s te r f ie ld , M O  63017

314-576-5020

D y n a s o f t  S y s te m s  L td .

P .O . B ox  51 

W in d s o r  Jet.

N o v a  S c o tia , C a n a d a  B O N  2V 0  

902-861-2202

L u c id a ta , L td .

P .O .  B o x  128

C a m b r id g e  C B 2  5 E Z

E n g la n d  ________________

S ty lo g ra p h  in te ra c t iv e  w o rd  

p ro ce ss in g  sys tem

P ro d u cts

D a t a  Base M an ag e r

D a ta  Base M a n ag e r

d is a s s e m b le r  fo r  6800  a n d  6809

t in y  Pascal

Pasca l c o m p ile r  fo r  6 8 0 0 /6 8 0 9

JMCRO

Your nipple too slow ?  
Not anym ore...

Now you roo con wrire 68 09  programs for your Apple II rhor ore 
DOS 3 .0  com poiible. Bur you don'r hove ro stop rhere. you con 
also program your Apple Hs 6502  and rhe 6809  of THE MILL ro run 
SIMULTANEOUSLY.

THE ASSEMBLER DEVELOPMENT KIT including THE MILL, is o full 
feature assembler, designed ro use rhe rexr editing system of your 
choice The system will olso boost your compurer programming 
producriviry, since the 68 0 9  is today’s eosy to leorn ond program 
compurer. Take advantage of rhe 6-bit 6502 ond rhe 16-bit 
abilities of the 68 0 9  running at the sam e rime, creare your own 
MULTIPROCESSING ENVIRONMENT on the Apple II 

Put THE MILL into your Apple II ond get power, performance ond 
price m atched by no other personal compurer. STELLATION TWO 
offers o full 1 year warranty and o 6 0  d ay  money bock guarantee, 
if you're nor com pletely satisfied with the power of THE MILL.

Shop oround. rhen com pare the service, quality, price ond 
power of THE MILL. Take this ad ro your local Apple Dealer and see 
rhe endless possibilities of adding THE MILL to your Apple II.

P.O. B O X 2342  -N 4  

SANTA BARBARA. CA. 93120 
(8 0 5 ) 966-1140

THE MILL transforms rhe 8-bit Apple II 
into o computer that acts like a  

16-bir machine, THE MILL has 
unique hardware features that 

permit rhe 66 09  to run a t full 
speed (1 m egahertz) ond 

a llow  the 6502 ro run at 
20% of its normal

speed —
AT THE SAME TIME'

Find out obout 
THE MILL ond get 
involved with the 
hottest item on rhe 
personal compurer 

market today 
No existing personal compurer 
con give you the power, 
performance and price o f THE MILL'S

6809-6502 combination.

Apple II 
is o trademark 

for Apple Compurer Inc
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COMPUTER SYSTEMS CONSULTANTS, INC.
1 4 5 4  L atta  L a n e , C o n y e rs , GA. 3 0 2 0 7  
T e lep h o n e  4 0 4 -4 8 3 -1 7 1 7  or 4 8 3 -4 5 7 0  

S O FT W A R E  D EPARTM EN T
(A L L  P R O G R A M S P R O V ID E O  IN S O U R C E  ON O IS K  S P E C IF Y  5-/8 ' )  

S U P E R  S L E U T H  D isassem b ler System  (lor F L E X ’  system s) S 99 00
- ru n s  on 6800/1/9, a n a lyzes  6800/1/5/9 and 6502 
—e asy  lo u s e . self-instructive . wilh 42-page manual 
—aulom alic lab e ls , optional F C B . F C C . FO BS 
—input binary file  Irom disk or from memory 
—memory changes to program  thru lu ll-screen  editor 
—output d isk M e m ay be source  or new b inary Me 
—com m ands Irom menu or from and to d isk  file 
—generates F L E X *  and user-de lm ed nam es 
—includes assem bler language X R E F  program 
—contact SM O K E  or C E R -C O M P  for n o n -F LE X ' system s 

Z-80/8080/8085 D isassem b ler (S im ila r to S L E U T H ) S 99  00
- ru n s  on 6800/1/9. an a lyze s  Z-80/8080/8085 

6800/1.6805. 6502 .Z-80 ,8080/5 C ro ss-asse m b le rs  E A C H  $  50 00
—m acro sets for T S C  6809 M acro A ssem bler ANY 3 S ’ 00  00

F U L L -S C R E E N  FO R M S D IS P L A Y  for T S C  6809 X -B A S IC  S 50 00
—disp lay and edit for term inals and v id eo  d isp lays 
—complete cursor control for scree n  inpul/output 
—interactive form s generator/docum entor provided 

F U L L  S C R E E N  M AILING L IS T  System  lor T S C  6809 X -B A S IC  S 100 00
- fu ll  screen  update and selection to print or labe ls 

TA BU LA  R A SA  Tabular Calculation Program  S100 00
—sim ilar to V IS IC A L C  (T  M Perso na l Software)

T S C  B A S IC  Resequencm g and X R E F  P rogram s S  25  00
- p ro c e ss e s  T S C  B A S IC . X -B A S lC . P C . X P C  programs 
—partial and b lank-resequence capabilities 
—alphabetized xref of a ll va riab les and 8 A S IC  verbs 

T S C  X -B A S IC  D IS K  S O R T 'M E R G E  Generator $ 25  00
—generates T S C  X P C  B A S IC  sort/merge programs

H A RD W A RE D EPARTM EN T
(A L L  B O A R D S  B A R E  W ITH F U L L  D O CU M EN TA TIO N  P R O V ID E D )

I/O S E L E C T R lC  IN T E R F A C E  B O A R D  (se ria l or paralle l) S 35  00
—A S C II (T T L  or R S -2 3 2 *  C T S ) in . 26-50v so lenoids out 

—2708 PROM  with Correspondence  ball codes S 15 00
S S -5 0  W IR E-W R A P  BO A R D  (52-16 pm equivalent) S 25  00
SS-30  W IR E-W R A P  B O A R D  (32-16 pm equivalent) S 15 00
S S -3 0  D U AL AC IA  B O A R D  (modem control • B au d  rate  gen) S 30 00
S S -5 0  FR O N T  P A N EL D IS P L A Y  B O A R D  (16 decoded L E D s )  S 10 00

V IS A  and M A S T E R  C A R D  preferred  account, exp  d a te , phone no 
U S  funds on ly : Add 7 .5 %  (15%  Fo re ig n ) for postage & handling 

Fo r Catalog or d ealer d iscount information contact Bud P a ss  
’F L E X  is  a tradem ark of Technica l S y stem s Consu ltants

•  AP101 Apple II w ith Single Disk D r iv e ........................ $109
•  AP102 Apple II with Double Disk Drives ....................  119
•  AP103 Apple II, 9 inch Monitor & Double Drives . . .  129
•  AP104 Apple tw o additional Drives & Silentype 139
•  AP105 12 inch monitor plus accessories ..................  99
•  RS201 TRS-80 Model I, Expansion Unit & Drives----  109
•  RS202 TRS-80 Monitor or TV s e t ...................................  84
•  RS204 TRS-80 Model III ....................................................  129
•  RS205 Radio Shack Color Computer ........................... 89
•  P401 Paper Tiger 440/445/460 .....................................  99
•  P402 Centronics 730/737 - Line Printer ll/IV .........  89
•  P403 Epson MX70 or M X 8 0 ...........................................  89
•  CC90 Matching Attach^ Case .......................................  75

comptnef case companv
5650 INDIAN MOUND CT. CO LUM BUS. OHIO 43213 (614) 868-9464 

^  --------

Z-FORTH IN ROM by Tom Zimmer
5 to 10 times faster than Basic . Once you use it, you'll never go back to BASIC! $ 75.00
source listing add $ 20.00
OSI FIG-FORTH True fig FORTH model for 0S65D with fig editor named files, string $ 45.00
package & much more
TINY PASCA L Operates in fig-FORTH, an exceptional value when purchased with forth.
TINY PASCAL & documentation $ 45.00
FORTH & TINY PASCAL $ 65.00
SP A C E  INVADERS 100% machine code for all system s with 64 chr. video. Full color & sound
o nC 2 ,4P & 8P  system s. The fastest arcade program available. $ 14.95

PROGRAMMABLE CHARACTER GENERATOR $ 99.95
Use O SI's graphics or make a complete set of your own! Easy to use, comes assembled & tested.
2 Mhz. boards $109.95

PROGRAMM ABLESOUND BOARD
Complete sound system featuring the AY-3-8910 sound chip. Bare boards available.
32/64 CH ARACTER VIDEO MODIFICATION
Oldest and most popular video mod. True 32 chr. C1P, or 32/64 chr. C4P video display.
Also adds many other options.
ROMS!!!
Augment Video Mod with our Roms. Full screen editing, print at selectable scroll, disk support and many more 
features. Basic 4 & Monitor $49 .95
Basic 3 S 18.95
All 3 for $65 .00
65D D ISASSEM BLY MANUAL, by Software Consultants. First C lass throughout.
A must for any 65D user. $24 .95
NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND G AM ES ALONG WITH HARDWARE PRO JECTS. ALL 
PR IC ES A R E  U S  FUNDS. Send lor our $1.50 catalogue with tree program (hardcopy) Memory Map and Auto Load 
Routine.

$ 74.95 
$29.95

$ 39.95

OSI Software & Hardware
3336 Avondale  Court
W indsor, O ntario , Canad a  N 9E 1X6
(519) 969-2500

3281 Countryside  C irc le
Pontiac  Tow nsh ip , M ichigan 48057
(313) 373-0468

AP103
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The most important book 
ever published 
for the Apple.

T h e  m ost co m p reh en s ive  d escrip tion  of 
A p p le  II f irm w a re  and  h a rd w are  eve r 
p u b lished  —  all in one p lace .

^Yvcrt's Where in the

APPLE?

W h at’s  W h ere in th e  Apple?

• G u ides you —  with a num erical A tlas and 
an alphabetical G azetteer —  to over 
2 ,0 0 0  m em ory locations of PEEK s, 
PO K Es, and CA LLs.

• G ives  nam es and locations of various 
M onitor, DOS, In teger BASIC, and 
A p p leso ft routines —  and tells you what 
they 're  used for.

•  H e lps B A S IC  u se rs  to speed up their 
program s.

•  Enab les assem b ly  language programmers 
to sim plify coding and interfacing.

A ll Apple u se rs  w ill find this book helpful in
understanding their m achine, and essentia l
for m astering it!

A sk  lo r it at your com puter store

128  pages, 8'/s x  11  inches, 
cardstock cover. Wire-0 binding

$14.95

I 1 0 0 1 8 * 1 3 0 1  9 C ( * 1 i  _____________
I  T O O ’  J U  -  <2o  " ? / )  C (  *  1 ! >1 \P«»\  ’ S W i f T -  
1 S G C 1 A ’  1 0 0 *  f  l Z i > " 2 7 )  [ S ' - a  f i t  " S H A P E r .  J  \ F 2 \ h

AN ATLAS TO 
THE APPLE COMPUTER

By W illiam  F. Luebbert

o r d e r  8 0 0 . 2 2 7 - 1 6 1 7  EXT
T O L L -F R E E  ° U U  l U l f  5 6 4

TODAY (in C a lifo rn ia  800-772-3545 E x t . 564)

Y e s ! P lease  send m e . . cop ies of W hat's W here
in the A p p le?  at $14 .95  ea ch  (in U .S . p lus shipping).

Name

Address

□  C heck 
for $ _
enclosed. (Add 
$2 .00 su rface 
shipping for each 
c o p y .) M assach u se tts  
residents add 5 %  sa le s tax.

□  V ISA  □  M asterCard

A cct. # Expires .

City State Zip Signature

MICRO INK, Inc., 34 Chelmsford Street, P.O. Box 6502, Chelmsford, MA 01824
Apple is  a  registered trademark o l Apple Computer, Inc.
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Handling Analog Signals 
with a Micro

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

A SSEM BLY  R O U T IN E FOR AN IC L 7 1 0 9  ADC 
ATTACHED TO A SYM -1 M ICRO PRO CESSO R 

*********************************************

.B A  * 8 1 0  

.OS

• L S
TEM P .H E  $ 8 0 F  
LAD .D E  tFOOO 
HAD .D E  tF O O l

0 8 1 0 -  AD 01 FO 
0 8 1 3 -  2 9  20 
0 8 1 5 -  FO OB

LDA HAD 
AND * $ 2 0  
BEQ NEG

0 8 1 7 -  AD 01 FO LD A  HAD
081  A - 2 9  8 F  AND * 1 8 F
0 8 1 C -  AC 0 0  FO LD Y  LAD

0 8 1 F -  4C AC I I I  JM P *D 14C

»STO RAGE FOR H I B Y T E  
f LOU ORDER B Y T E  
f H I ORDER B Y T E

SLOAD H I BY TE  
fM ASK FOR P O L A R IT Y  B I T  
f I F  P O L A R IT Y  I S  N E G A T IV E f 
f THEN 2 ' S  COM PLIM ENT I S  NEEDED 
i LOAD H I B Y T E  
fM ASK h ig h  N IB B L E  + A 
fLO A D  LOU B Y T E  FO R TR A N SFER  

TO B A S IC  
iR ET U R N  TO B A S IC  W ITH A

P O S IT IV E  NUMBER
0 8 2 2 - 18 NEG CLC
0 8 2 3 - AD 01 FO LDA HAD SLOAD H I B Y T E
0 8 2 6 - 8D OF 08 ST A TEMP
0 8 2 9 - AD 0 0 FO LDA LAD f LOAD LOU B Y T E
0 8 2 C - 69 01 ADC #01 f ADD 1
0 8 2 E - 90 03 BCC CHKC f I F  CARRY C L E A R f 

D O N 'T ADD 1 TO H I BY TE
0 8 3 0 - EE OF 08 IN C TEMP f ADD 1 TO H I B Y T E
0 8 3 3 - 49 F F CHKC EOR 4 * F F f 2 ' S  COMPLIMENT ON LOU B Y T E
0 8 3 5 - A8 TAY i LOAD LOU B Y T E  FOR 

TO B A S IC
TR A N SFER

0 8 3 6 - AD OF 08 LDA TEMP fLO AD H I B Y T E
0 8 3 9 - 29 8F AND * * 8 F f MASK H IG H  N IB B L E f  4
0 8 3 B - 49 FF EOR * * F F 5 2 'S  COM PLIM ENT ON H I B Y T E
0 8 3 D - 4C 4C I I I JMP ♦ D14C f RETURN  TO B A S IC

U IT H  A N E G A T IV E  NUMBER

.EN

Problems o f handling analog 
signals are discussed, and two  
techniques are presented.

Richard Soltero 
Ciba-Geigy Corp. 
556 Morris Ave. 
Summit, NJ 07901

Arthur Poulos 
Rutgers University 
Newark, NJ 07102

E s ta b lis h in g  a  d ia lo g u e  w i t h  a 6502  

m ic ro p roce sso r is  a n  im p o r ta n t  process 

w h ic h  is  fa c i l i ta te d  by  n u m e ro u s  

va r ie tie s  o f te rm in a ls  a n d  keyboards . 

S o m e  m ic ro c o m p u te rs , s u c h  as th e  A IM  

65, s u p p o r t  th e ir  o w n  a lp h a n u m e r ic  

keyboard  a n d  a p r in te r  o r  d is p lay . O th e r  

m ic ro s , l ik e  the  K IM  a n d  S Y M , h ave  an  

on-board h e x  ke y pad  a n d  L E D  d isp lay . 

B y  fa r the  m o s t  p o p u la r , h ow eve r, are 

C R T 's  a n d  hard  co p y  te rm in a ls  w h ic h  

c a n  c o m m u n ic a te  o ve r  RS-232 o r  2 0 m A  

cu rre n t lo o p  hook-ups .

T hese  c o m m u n ic a t io n  l in k s  c a n  be 

u sed  to  w r ite  p ro g ram s  w i th  th e  m ic ro  

o r  to  read th e  c o n te n ts  o f v a r iou s  

m e m o ry  lo c a t io n s . W h e n  the  m ic r o 

processor is  u se d  to  t a lk  d ire c t ly  to  a  

d a ta  c o lle c t in g  in s t r u m e n t ,  th e  real 

p o te n t ia l  o f th e  s m a l l  6502-based 

sys tem s  is  d e m o n s tra te d . A  m ic r o  s u c h  

as th e  S Y M  can  be set u p  in  a w id e  v a r ie 

ty  o f  c o n f ig u ra t io n s  to  d o  an y  n u m b e r  o f 

d a ta  trans fe r tasks . T h is  is  d u e  to  its  63 

p ro g ra m m a b le  I / O  lin e s , e ig h t co n tro l 

l in e s  a n d  five  in te rn a l t im e rs . T h is  ver

s a t i l i ty  a ls o  ac co u n ts  for a degree o f 

c o m p le x ity  in  s o lv in g  a c o m m u n ic a t io n  

p ro b le m . T h is  a r tic le  steps th ro u g h  

several m e th o d s  o f g e tt in g  a lie n  in fo r 

m a t io n  in to  a  m ic ro .

I f  th e  ta sk  is  to  b r in g  in  d a ta  fr o m  a 

m e a s u r in g  d ev ice  s u c h  as a th e rm o 

m e te r  o r  a v o ltm e te r , th e n  several steps 

are in v o lv e d . S in ce  w e  are l iv in g  in  an  

an a lo g  w o r ld  a n d  w is h  to  in te rface  to  a 

d ig ita l w o r ld , th e  firs t step  is  to  p u t  an  

an a lo g  to  d ig ita l  c o n v e r to r  (A D C ) be

tw e e n  the  dev ice  a n d  the  m ic ro . O n ce  

the  A D C  is  in  p lace , th e n  th e  m ic r o 

processor m u s t  be  s o m e h o w  alerted  to 

its  p resence  so it  c a n  in te ra c t w i t h  it  to  

b r in g  th e  d a ta  in to  m e m o ry . A fte r th is , 

the  p ro g ra m m e r  c a n  w r ite  a p ro g ram  in  a 

h ig h  le ve l language  l ik e  B A S IC  to  

c r u n c h  the  d a ta  a n d  p r in t  o u t  tab le s  or 

reports.

A n  e x am p le  o f se tt in g  u p  a n  A D C  

w as  p resen ted  by  J .C . W il l ia m s  in

M IC R O  (12 :25). H e  u se d  a 100 m ic ro sec  

16-channe l A D C  t ie d  d ire c t ly  to  th e  d a ta  

b u s  o f the  6502 . A n o th e r  e x am p le  o f th is  

process w i l l  be described  la te r  in  th is  

a r tic le  u s in g  a s in g le  c h a n n e l 12-bit 

A D C  t ie d  to  th e  d a ta  a n d  address buses 

o f a  S Y M . D r . M a r v in  D e jo n g  u se d  a 

6530  P IA  to  in te rface  a n  8-bit 75703 

A D C  to  a  K IM  (M IC R O  15:40).

N o t  a l l  d a ta  m u s t  c o m e  fr o m  an  

A D C  th o u g h . D r . D e jo n g  (M IC R O
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
r

f A SSEM BLY R O U T IN E  FO R TR A N SFER  OF DATA FROM
f B IO M A TIO N  MODEL 8 1 0 0  TO ROCKW ELL A IM -6 5

; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

,
DRB .D E  * A 0 0 f DATA R E G IS T E R  B
DRAH .D E  * A 001 f DATA R E G IS T E R  A U IT H  HANDSHAKE
DDRB .D E  * A 0 0 2 fD A TA  D IR E C T IO N  R E G IS T E R  B
DDRA .D E  S A 0 0 3 fD A TA  D IR E C T IO N  R E G IS T E R  A
ACR .D E  $ A 0 0 B fA U X IL IA R Y  CONTROL R E G IS T E R
PC R  .D E  4 AOOC fP E R IP H E R A L  CONTROL R E G IS T E R
IF R  .D E  *A 0 0 D fIN T E R U P T  FLA G  R E G IS T E R
IE R  .D E  tA O O E fIN T E R U P T  IN A B L E  R E G IS T E R
T A B L E  .D E  * 0 F 0 0 f DATA T A B L E
D S T R T  .D E  * 9 0 fD A T  A TA KEN  CHECK

! b A S 0 E 9 0
f * * * * * * * * *  R E G IS T E R  IN IT IA L IZ A T IO N  * * * * * * * * *
. L S

O E 9 0 -  A9 0B LD A * * 0 B
0 E 9 2 -  8D OC AO S T A  PCR f CA1 A C T IV E  ON P O S IT IV E  T R A N S IT IO N

5C B 1 A C T IV E  ON N E G A T IV E  T R A N S IT IO N
fC A 2  IN  P U L S E  OUTPUT MODE

0 E 9 5 -  8D 90 00 S T A  D STR T ! C L E A R  DATA TA KEN  FLA G
O E 9 8 -  A9 00 LD A  * 0
0 E 9 A -  8D 0 3 AO S T A  DDRA f MAKE PO RT A IN P U T S
0 E 9 D -  BD 0E AO S T A  IE R f D IS A B L E  A L L  IN T E R U P T S
OEAO- BD 02 AO S T A  DDRB fM AKE PO RT B IN P U TS
0 E A 3 -  60 R T S fR ET U R N  TO B A S IC

.B A  tO EBO
* * * * * * * * *  DATA TR A N S F ER  S E C T IO N  * * * * * * * * * * *

OEt-O- A9 03 LD A * * 0 3
0 E B 2 -  8D 90 00 S T A  D STR T S S E T  DATA TA KEN  FLA G
0 E B 5 -  A9 OB LD A **0B
0 E B 7 -  8D OC AO S T A  PCR f RELO AD P E R IP H E R A L  CONTROL

R E G IS T E R

O EB A - AD 00 OA LD A  DRB fC L E A R  C B1 FLA G  IN  I F R
0 E B D -  AD OC AO LD A PCR
0 E C 0 -  09 CO ORA * * C 0
0 E C 2 -  BD OC AO ST A  PCR fHO LD C B 2  (O P T )  LOW
0 E C 5 -  A2 00 LD X  * 0
0 E C 7 -  AO 08 UDSTR LD Y  4 0 8 fLO A D  WORD CO UN TERS
0 E C 9 -  AD OD AO NXTWRD LD A  I F R
O EC C - 29 02 AND * 0 2 fC H EC K  I F  CA1 (F L A G )  I S  H IG H
O EC E -  FO F9 BEQ  NXTWRD f I F  NOT CHECK A G A IN
0 E D 0 -  AD 01 AO LD A DRAH fR EA D  PO RT A

f C LEA R  CA1 FLA G
f SEND P U L S E  ON CA2

0 E D 3 -  88 D EY fD EC R EM EN T WORD COUNTER
0ED4- DO F3 BN E NXTWRD f I F  NOT O f G E T  N EX T  WORD
0 E D 6 -  9D 00 OF S T A  T A B L E f X fS T O R E  E IG H T H  WORD IN  T A B L E
0 E D 9 -  E8 IN X
O EDA- FO 0 7 BEQ  O FF f A F T E R  2 5 5  S T O R E S  f  GO TO O FF
O ED C- AD 00 OA LD A  DRB fC H EC K  O FF  FLA G

0 E D F -  29 20 AND * * 2 0
0 E E 1 -  DO E4 BNE UDSTR f I F  NOT O f GET N EXT WORD
0 E E 3 -  AD OC AO O FF LDA PCR
OEE6- 09 20 ORA * * 2 0
0 E E 8 -  8D OC AO STA  PCR fH O LD  C B S  (O P T )  H IGH
0 E E B -  A9 02 LD A  *0 2
0 E E D -  on 90 00 S T A  D STR T fR E S E T  DATA FLA G
0 E F 0 -  6 0 RTS fR ET U R N  TO B A S IC

• EN

24:19) s h o w e d  h o w  a te m pe ra tu re  c o u ld  

be m e asu re d  a n d  th e  d a ta  transferred 

th rough  a  6522  V IA . In  a n o th e r  a rtic le  

(M IC R O  27 :68 ), a  m e th o d  w a s  described  

using  the  6522 V IA  to  in p u t  b inary  coded 

d e c im a l (B C D ) d ig its  f r o m  th e  d ig ita l 

p ane l m e te rs  o f  a  spec tro pho tom e te r .

N o t  a ll A D C 's  c a n  be used  fo r  a ll 

a p p lic a t io n s , therefore  th is  a r tic le  w i l l  

s h o w  a w ay  to  dea l w i t h  s lo w  an a lo g  

s ig na ls  a n d  very  fast a n a lo g  s igna ls . A n  

in s t r u m e n t  o r  m e a s u r in g  dev ice  p u ts  

o u t  a  vo ltag e  le ve l w h ic h  is  p ro po r t io n a l 

to  a p rope rty  b e in g  m easu red  (i.e . a ir 

te m pe ra tu re , w in d  v e lo c ity , e tc .). I f  the  

p rope rty  does n o t  change  apprec iab ly  

over a 1 /1 0  o f  a  second  pe riod , t h e n  an  

in te g ra tin g  A D C  l ik e  th e  IC L  7109  can 

eas ily  b e  u sed . I f  th e  p ro pe rty  changes  in  

less th a n  a  m ic ro se c o n d , th e n  a  very fast 

A D C  is  requ ired . A  fa s t 8-bit A D C  is 

p ackaged  in s id e  a  c o m m e rc ia lly  a v a il

ab le  u n i t  c a lle d  th e  B io m a t io n  W av e 

fo rm  recorder, M o d e l 8100 . T h is  u n it  

w i l l  record the  d ig it iz e d  in fo rm a t io n  in  

2K  o f R A M  an d  th e n  th e  e n t ire  b lo c k  o f 

m e m o ry  c a n  b e  read  b y  a  m ic ro  u s in g  

th e  h a n d s h a k e  r o u t in e  described  here.

O n e  o f th e  p ro b le m s  c o m m o n ly  faced 

in  a n  a n a ly t ic a l labo ra to ry  is  to  in te rface  

an a lo g  in s t r u m e n ts  w i th  a co m p u te r . 

Id e a lly , a  s im p le  A D C  w i th  s u ff ic ie n t 

v e rs a t ility  a n d  re s o lu t io n  fo r  h a n d l in g  a 

v a r ie ty  o f  a p p lic a t io n s  is  p a r t  o f the  

an sw er. T h e  rest o f  th e  a n sw e r  is  a  c o m 

p u te r  th a t  c a n  e ffe c tive ly  p ro v ide  the  

c o m m u n ic a t io n  b e tw e e n  th e  A D C ,  the  

C P U , a n d  the  ope ra to r . W e  h av e  so lved  

th is  d i le m m a  w i t h  a  fe w  re la t iv e ly  in e x 

pe n s iv e  c o m p o n e n ts . A  SYM -1 w i t h  4K  

R A M  an d  B A S IC  R O M  is u sed  in  c o n 

ju n c t io n  w i t h  a  T .I . S i le n t  700  te rm in a l 

for ope ra to r- com pu te r  c o m m u n ic a t io n .  

A n  In te rs il 7109  A D C  is  u se d  fo r  c o m 

m u n ic a t io n  b e tw e e n  o u r  in s tru m e n ts  

a n d  th e  6502  M P U .

T h e  In te rs il IC L 7 1 0 9  is a  s ing le  

c h a n n e l ± 12-bit in te g ra tin g  A D C  w ith  

p o la r ity  a n d  overrange  s igna ls . I t  is  tie d  

o n to  th e  d a ta  b u s  w i th  tr is ta te  lo g ic  so 

th a t  e ith e r  the  lo w  order b its  o r  h ig h  

order b its  ( + p o la r ity  a n d  overrange) can  

be s e le c tiv e ly  read o n  th e  sam e  e ig h t  bus 

lin e s . T h e  u n i t  h a s  la tc hed  o u tp u ts  and  

w as set i n  a  free r u n n in g  m o d e  w h e re  it 

w i l l  d o  30  co n v e rs io n s  a  second . B y  ju s t 

read ing  tw o  addresses (at SF000 a n d  

SF001) th e  lo w  a n d  h ig h  order b its  can 

be trans ferred  in to  a n o th e r  m e m o ry  

lo c a tio n . A n  L S138  is  used  to  decode  the  

address o f  th e  lo w  a n d  h ig h  order b its . 

T he  7109  needs a  c lo c k  s ig n a l fo r  its  

o pe ra tio n . T h is  is  p ro v ide d  by  b r in g in g  

in  p hase  2  o f th e  S Y M ’s c lo c k  s igna l and  

d iv id in g  it  b y  4  i n  a  74LS93.

T h e  12-bit w o rd  th a t  is generated by  

th is  A D C  a llo w s  a  1 in  4098  re so lu t io n  

as co m p a re d  to  a n  8-bit A D C  w h ic h  

a llo w s  o n ly  a 1 in  255  re s o lu t io n . 

V o ltage  in p u ts , in  th is  se tu p , c a n  range 

b e tw e en  + 5  a n d  -  5 v o lts . A  s c h e m a t ic  

o f  th e  c ir c u it  s h o w s  h o w  to  h o o k  u p  the  

address a n d  d a ta  b u s  lin e s  th ro u g h  the  

e x pan s io n  (E) c o n n ec to r  o f th e  S Y M .

T h e  address lin e s  are  decoded  in  th is  

c ir c u it  to  p u t  th e  d a ta  in  h ig h  m e m o ry  

o f  th e  4 K  ve rs io n  (a t $F 000  a n d  $F001). 

T h e  a s s e m b ly  p ro g ram  a lso  resides in  

h ig h  m e m o ry  ($810-$840) so th a t  m o s t  

o f  th e  R A M  is free fo r  a user-oriented  

B A S IC  p rogram .

T h e  a s s e m b ly  l is t in g  sho w s  h o w  the  

tw o  address lo c a t io n s  are m a n ip u la te d
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10 REM B A S IC  PROGRAM FOR C O N TR O LLIN G  DATA TR A N SFER  FROM 
2 0  REM BIO M ATIO N  MODEL 8 1 0 0  TO A IM -6 5  
3 0  REM
4 0  T A B L E = 3 8 4 0
5 0  GOSUB 100JR EM  ARM TH E B IO M ATIO N
6 0  GOSUB 2 0 0 :R E M  I N I T I A L I Z E  R E G IS T E R S  IN  A SSEM BLY  RO U TIN E

AT $ 8 9 0
7 0  P R IN T ‘ T R IG G E R  TH E B IO M A TIO N  TO LOAD A S IG N A L '
80  GOSUB 3 0 0 tR EM  W AIT FOR S IG N A L  TO B E  S T O R E D . THEN T A K E  DATA
90 GOSUB 4 0 0 :REM P R IN T  OUT OF DATA T A B L E
9 9  END
1 0 0  PO KE 4 0 9 6 2 » 1 4 4 :P 0 K E  4 0 9 6 0 » 0 t P 0 K E 4 0 9 6 0 »1
110 RETURN
2 0 0  POKE 4 » 144 t F'OKE 5 r l 4  
2 1 0  X = U SR( N )
2 2 0  RETURN
3 0 0  P R IN T -  * *  W A IT ##■
3 1 0  I F  P E E K  (4 0 9 7 3  > 0 1 6  THEN  3 1 0  
3 2 0  POKE 4 r 176  
3 3 0  X = U SR( N )
3 4 0  I F  P E E K (1 4 4 )= 3  THEN P R IN T - * *  DATA TA KEN  **■
3 5 0  RETURN
4 0 0  FOR A = 0  TO 2 5 5  S T E P  4
4 1 0  FOR B = 0 TO 3 :  F 'R IN T  P E E K  ( TA+A+B > i
4 2 0  N EXT B tN E X T  A
4 3 0  RETURN
5 0 0  END ________________________________________________________

so  th a t th e  p o la r ity  a n d  overrange fu n c 

t io n s  can  be  is o la te d  fr o m  th e  lo w  n ib b le  

o f the  h ig h  byte .

I f  th e  p o la r ity  b i t  is  set, th e n  th e  pro

g ram  re tu rn s  a p o s itiv e  n u m b e r  to  

B A S IC  th ro u g h  th e  U S R  en try  ro u tin e . If 

th e  p o la r ity  b it  is  lo w , th e n  the  

a s s e m b ly  p ro g ram  b ranches  to  a ro u tin e  

w h e re  th e  h ig h  a n d  lo w  order bytes 

u n d e rg o  a  2 's  c o m p le m e n t . T h is  a llow s  

a n e g a t iv e  n u m b e r  to  be re tu rned  to  

B A S IC  th ro u g h  th e  U S R  fu n c tio n .

T h e  B A S IC  p rog ram  lis ted  b e lo w  is 

a l l  th a t  is  necessary once  the  conn ec 

t io n s  h a v e  b e e n  m ad e  an d  a n  an a log  

s ig n a l h a s  b een  a ttached  to  th e  in p u t  o f  

th e  A D C .

10 IN PU T A
20 IF  A  #1 TH EN  50
30 P R IN T  U SR  (2064,00)
40  G O T O  10 
50 EN D

E ach  t im e  a 1 is  in p u t  i n  response to 

th e  q u e s t io n  m a r k , the  d ig ita l v a lu e  o f 

th e  A D C  w i l l  b e  p r in te d . S in ce  th e  A D C  

conv e rts  c o n t in u o u s ly  in  th e  free r u n 

n in g  m o d e  (a b o u t 3 0  t im e s  a  second ), a ll 

th e  p ro g ra m m e r  h as  to  d o  is w r ite  a 

B A S IC  p ro g ram  w h ic h  w i l l  in v o k e  the  

U S R  fu n c t io n  a n y  t im e  he  w a n ts  to  read 

a  v a lu e  o f th e  an a lo g  s igna l.

T h e  B A S IC  p ro g ram  can  be  des igned  

to  p rov ide  a l l  o f th e  de lays , loops  or 

m assag ing  th a t  th e  p ro g ra m m e r m a y  

desire. T h is  co nce p t a l lo w s  users w h o  

have  h ad  l i t t le  o r  n o  h ardw are  o r  soft

w are  experience  to  co n tro l th e  ro u tin e s  

a n d  d a ta  in  a m o re  u nd e rs ta n dab le  h ig h  

le v e l language .

For h a n d l in g  fa s t an a lo g  s igna ls , a 

w a v e fo rm  recorder l ik e  th e  B io m a t io n  

M o d e l 8100  is m o re  su ita b le . T h e  p rob 

le m  here  is  to  trans fe r d a ta  fro m  the  

recorder to  a m ic ro  l ik e  th e  R o c k w e ll 's  

A IM  65. I n  th is  a p p lic a t io n , w e  have  

u se d  a 4 K  v e rs io n  o f th e  A IM  65 w ith  

B A S IC  R O M  in s ta lle d  to  transfer a n d  

process d a ta  f r o m  a B io m a t io n . T he  

B io m a t io n  w i l l  s e q u e n t ia lly  d u m p  each 

o f th e  8-bit w o rds  in  its  m e m o ry  o n to  

e ig h t  p in s  o f its  o u tp u t  connec to r . T hese 

e ig h t  lin e s  w ere conn ec ted  to  th e  e igh t 

p in s  o f p o r t A  o f th e  A IM 's  6522 V IA . 

T h e  fo u r  c o n tro l lin e s  o f th e  V IA  were 

a lso  c o n n ec te d  fo r  c o n tro l o f o th e r  fu n c 

t io n s  o n  th e  B io m a t io n .  T h e  ope ra tio n  

o f th e  V IA  w as  c o n tro lle d  b y  se tt in g  the  

correct b its  in  several o f th e  registers 

assoc ia ted  w i t h  th e  V IA .

T ab le  1 sho w s  th e  co n n e c t io n s  be

tw e e n  th e  B io m a t io n 's  o u tp u t  conn ec 

to r (J-10) a n d  th e  a p p lic a t io n  (J-l) edge 

c o nn ec to r  o f th e  A IM  65.

A fter a fa s t an a log  s igna l is stored by  

th e  B io m a t io n , 2K  bytes o f d a ta  are 

transferred in to  the  m icrop rocessor. A  

l in e  d ia g ram  (figure 1) s h o w in g  the  

vo ltage  leve ls  o n  each o f th e  con tro l 

lines is  used to  dem onstrate  h o w  to  trans

fer d a ta  over the  e igh t d a ta  lin e s  tied  

from  the  B io m a tio n  to  Port A  o f the  6522.

C B 1 is  a n  in p u t  f r o m  th e  B io m a t io n  

w h ic h  in d ic a te s  w h e n  th e  record ing  o f a 

s ig n a l is  f in ish e d . C B 1  has  b een  i n i t i 

a ted  as a n  in p u t  w h ic h  w i l l  cause  b it  4  o f 

th e  IFR  to  be set w h e n  th e  record ing  has 

fin ish e d  (negative  tra n s itio n ). C B 2  m u s t  

th e n  be  he ld  lo w  to  le t th e  B io m a t io n  

k n o w  th a t  d a ta  is  g o ing  to  be taken . 

T h is  is  d o n e  by  w r it in g  a  %  1100 0000 

in to  th e  P C R , w h ic h  p u ts  C B 2  in to  th e  

m a n u a l o u tp u t  m o d e . C A 1  has  b een  p ro 

g ra m m e d  to  set its  flag  (b it 1) in  th e  IFR  

every t im e  th e  B io m a t io n  drives th a t

l in e  h ig h . T h e  a c tiv e  t r a n s it io n  fro m  

lo w  to  h ig h  causes a n  in te r ru p t flag  to  be 

set because  a 0  w as  p u t  in to  b it  0  o f th e  

P C R .

T h e  p rogram  w a its  fo r the  C A 1  flag 

to  go  h ig h  in  th e  IFR . W h e n  th is  h a p 

pens , P ort A  is  read by  lo a d in g  it  in to  the  

a c c u m u la to r . A t  th e  s am e  t im e  as P ort A  

is  read, th e  flag  is  a u to m a t ic a l ly  cleared 

a n d  a n  o u tp u t  strobe appears o n  C A 2 . 

T h e  o u tp u t  s trobe  in d ic a te s  to  the  

B io m a t io n  th a t a  w o rd  w as  ta k e n  a n d  it  

c an  m a k e  th e  n e x t w o rd  av a ila b le  o n  the  

d a ta  p in s . C A 2  w as  in i t ia l ly  set u p  by 

O R in g  the  P C R  w ith  a % 0 0 0 0  1010.

T h e  h an d s h a k e  da ta  transfer te ch 

n iq u e  is  opera ted  2048 t im e s  u n t i l  a l l  o f 

the  d a ta  is  transferred. A fte r th e  last 

w o rd  is tak en , C B 2  is  d r iv e n  h ig h  to  let

B IO M A T IO N

Table 1

A IM  65

(-10 C o n n e c to r J-l C o n n e c to r

N am e P in  # P in  # N a m e

YO 36 -  14 PAO

Y1 37 -* 4 PA1

Y 2 38 _  3 PA2

Y 3 39 -  2 PA3

Y4 40 -  5 PA4

Y5 41 -  6 PA5

Y 6 42 -  7 PA 6

Y 7 43 -* 8 PA7

R M A 9 -  13 PB4

O F F 34 -  16 PB5

PPB 8 -  15 PB7

F L G 45 -  20 C A 1

W D C 44 -  21 C A 2

R E C O R D 50 -  18 CB 1

O P T 7 _  19 C B 2

G R N D 1 1 G R N D
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BOX 120
ALLAMUCHY, N.J. 07820 
201-362-6574

HUDSON DIGITAL ELECTRONICS INC.

THE TASK* MASTERS
HDE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and 
peripheral components. All HDE component boards are state-of-the-art AVi" x 6V2” , w ith on board 
regulation of all required voltages, fully compatible with the KIM-4 bus.

OM NIDISK 65 /8  and 65/5
Single and dual drive 8” and 5 1/»” disk systems. 
Complete, ready to plug in, bootstrap and run. 
Include HDE’s proprietary operating system, 
FODS (File Oriented Disk System).

HDE DISK BASIC
A full range disk BASIC for KIM based systems. 
Includes PRINT USING, IF . . .  THEN . . .  ELSE. 
Sequential and random file  access and much 
more. $175.00

DM81 6-M8A
An 8K static  RAM board tested fo ra  minimum of 
100 hours and warranted fo r a full 6 months.

HDE ADVANCED INTERACTIVE  
DISASSEMBLER (AID)
Two pass disassembler assigns labels and con
structs source files for any object program. 
Saves multiple files to disk. TIM, AIM, SYM, KIM 
versions. $95.00

DM816-UB1
A prototyping card with on-board 5V regulator 
and address selection. You add the application.

HDE ASSEMBLER
Advanced, two pass assembler with standard 
mnemonics. KIM, TIM, SYM and KIM cassette 
versions. $75.00 ($80.00 cassette)

DM816-P8
A 4/8K  EPROM card for 2708 or 271 6 circuits. 
On board regulation of all required voltages. 
Supplied w ithout EPROMS.

DM81 6-CC15
A 15 position motherboard mounted in a 19” 
RETMA standard card cage, with power supply. 
KIM, AIM and SYM versions.

DISK PROGRAM LIBRARY
Offers exchange of user contributed routines 
and programs for HDE Disk Systems. Contact 
Progressive Computer Software, Inc. fordetails.

HDE TEXT OUTPUT PROCESSING SYSTEM 
(TOPS)
A comprehensive text processor with over 30 
commands to format and output letters, docu
ments, manuscripts. KIM, TIM and KIM cassette 
versions. $135.00 ($142.50 cassette)

HDE DYNAMIC DEBUGGING TOOL (DDT)
Built in assembler/disassembler with program 
controlled single step and dynamic breakpoint 
entry/deletion. TIM, AIM, SYM, KIM AND KIM 
cassette versions. $65.00 ($68.50 cassette)

HDE COMPREHENSIVE MEMORY TEST 
(CMT)
Eight separate diagnostic routines for both 
static and dynamic memory. TIM, AIM, SYM, 
KIM and KIM cassette versions. $65.00 ($68.50 
cassette)

AVAILABLE DIRECT OR FROM THESE FINE DEALERS:
P r o g r e s s i v e  C o m p u t e r  S o f t w a r e  

4 0 5  C o r b in  R o a d  
Y o r k ,  P A  1 7 4 0 3  
( 7 1 7 )  8 4 5 - 4 9 5 4

J o h n s o n  c o m p u t e r s  
B o x  5 2 3  

M e d in a ,  O h io  4 4 2 5 6  
( 2 1 6 )  7 2 5 - 4 5 6 0

L u x  A s s o c ia t e s  
2 0  S u n l a n d  D r iv e  
C h i c o ,  C A  9 5 9 2 6  
( 9 1 6 )  3 4 3 - 5 0 3 3

F a lk - B a k e r  A s s o c ia t e s  
3 8 2  F r a n k l in  A v e n u e  

N u t le y ,  N J  0 7 1 1 0  
( 2 0 1 ) 6 6 1 - 2 4 3 0

L a b o r a t o r y  M ic r o c o m p u t e r  C o n s u l t a n t s  
P .O . B o x  8 4  

E a s t  A m h e r s t ,  N Y  1 4 0 5 1  
( 7 1 6 )  6 8 9 - 7 3 4 4

P e r r y  P e r ip h e r a ls  
P .O . B o x  9 2 4  

M il le r  P la c e ,  N Y  1 1 7 6 4  
( 5 1 6 )  7 4 4 - 6 4 6 2
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Figure 1

C B 1  IN P U T

(R e c o rd )

C B 2  O U T P U T

(O pt)

R eco rd ing

R e a d R ead R e a d

C A i

(F la g )

C A ?

(W D E )

IN P U T

O U T P U T

P o rt A Port A P o ri A

IT U------IT "
th e  B io m a t io n  k n o w  th a t  n o  m o re  d a ta  

w i l l  b e  read. T he  en tire  d a ta  transfer 

p rocess n o rm a lly  requ ire s  a b o u t 0 .2  

s econds . T h is  is  a n  a sy n ch ro n o u s  d a ta  

trans fe r because  it  is  n o t  u n d e r  co n tro l 

o f  a  c lo ck .

T h e  a s s e m b ly  l is t in g  show s  the  

in i t ia l i z a t io n  o f th e  d iffe ren t registers. 

T h e  firs t p a r t  o f the  p ro g ram  at $E 9 0  is 

accessed f r o m  B A S IC  th ro u g h  a  U S R  e n 

try  a n d  th e n  re tu rn s  to  B A S IC  by  a  R T S  

c o m m a n d . T h e  B A S IC  p ro g ram  is  used

fo r  ope ra to r in te ra c t io n  so th a t  th e  user 

c a n  s ta rt th e  w a v e fo rm  recorder a n d  th e  

d a ta  trans fe r a t  a n y  t im e . T h e  record ing  

a n d  th e  a s sem b ly  p rogram  b e g in n in g  at 

$E A 3  c a n  b e  started  w i t h in  seconds  or 

m in u te s  o f each  o the r a n d  th e  d a ta  

transfer w i l l  o c c u r  a u to m a t ic a lly . A t  th e  

e nd  o f th e  transfer, p ro g ram  co n tro l w i l l  

re tu rn  to  B A S IC .

I t  s h o u ld  b e  ap p a re n t th a t  th is  c o m 

m u n ic a t io n  te c h n iq u e  c o u ld  e a s ily  be 

a d a p te d  fo r  tran s fe rr in g  in fo r m a t io n  be-

Flgure 2

E-V
14

O l -UC

7 4 L S 9 3

:VH '

2 5 0 K  -  
1 2 5 K  

' 6 2 .S K

+  5V
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E-9
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E D
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+  5 V  

|_ 1 6

7 4 L S 1 3 8
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V ^ W y i y V v V

3 9 | 2 9  |  i6  40

16 r  '
15
14

13

J2.

18

20

22

IC L  7 109

E-P

28

35

154-

tw e e n  tw o  c o m p u te rs  o r  b e tw e e n  a 

c o m p u te r  a n d  a n y  in s t r u m e n t  t h a t  has 

a  re s id e n t A D C .  A s  m o re  a n d  m o re  of 

th e  a n a ly t ic a l in s t r u m e n ts  b e co m e  

d ig it a l ,  b in a ry  w o rd  tran s fe r  m e c h 

a n is m s  w i l l  b e c o m e  m o re  p re v a le n t . It  

is  h o p e d  th a t  th is  m o d e l  ca n  b e  u se d  to 

in tr o d u c e  th e  p r im a ry  to o ls  a n d  in fo r 

m a t io n  necessary  to  im p le m e n t  s im i la r  

i n fo r m a t io n  trans fers .

For tho se  in s t r u m e n t  a p p lic a t io n s  

w h e re  the re  are  o n ly  a n a lo g  s ig n a ls  to 

d e tec t, th e  A D C  sch e m e  p resen ted  in  

f ig u re  2, or in  th e  o th e r  a rtic le s  c ited , 

s h o u ld  p ro v id e  a m e th o d  o f c o m 

m u n ic a t in g  d a ta  to  a  m icroprocessor. 

T he  hardw are o u tlin e d  in  the  s c h e m a t ic  

r e q u i r e s  s o m e  b a s ic  e l e c t r o n i c  

k n o w le d g e  a n d  s k i l ls  to  ge t s ta rted . T he  

h a rdw a re  a v a ila b le  o n  th e  S Y M  a n d  A IM  

65  ca n  m a k e  an y  o f these  d a ta  transfers 

s im p le r  if  the  p ro g ra m m e r  is  aw are  o f a ll 

o f  th e  a v a ila b le  to o ls  in  these  sys tem s . 

T he re  are m a n y  d iffe re n t w ay s  to  

transfer d a ta  in  a n d  o u t  o f  th e  M P U , 

w i th  a l l  o f  th e  e q u ip m e n t  fo r  d o in g  th is  

re s id in g  o n  th e  s am e  board .

W e ’d l ik e  to  t h a n k  M r . B il l  S te in  for 

p ro v id in g  th e  h a rdw a re  a n d  so ftw are  for 

th e  IC L 7 1 0 9 .

33 X

1000K

- W V - - O  IN P U T

LM 320T-5
O U T

x  1

------ 5 V  .

.1 f.F
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Innovative Design Software, Inc.
ANNOUNCES

SHUFFLEBO ARD
for your APPLE II.™ 

on ly  $ 2 9 .9 5

SHUFFLEBOARD

Real time 
H IRES Color 
Graphics

Play Against 
your A P P LE  or 
another opponent

POOL 1.5 features

•  Realistic, life-like motion

•  HIRES Color Graphics

•  Choice of 4 popular pool Games

•  You've Got to see it to believe it!

•  Only $34.95

• An accurate and 
challenging game 
following in the 
tradition of Pool 1.5

— Another first from IDSI

“ IT (Pool 1.5) is so realistic, you begin filling in the details of the pool hall
yourself”

— Softalk Magazine

Both of these excellent games require a 48K APPLE I I/P lus and a DISK II. Pool 
1.5 requires a set of game paddles or Joystick. Order directly from IDSI or see 
your nearest APPLE dealer.

Apple ll/P lus is 
a  Trademark 
of Apple Computer Inc. 
Pool 1.5 is  a  trademark 
of IDSI

P.O. BOX 1658 
Las Cruces N.M. 88004 
(505) 522-7373

M a s t e r C a r d , D R WSA*

We accept
Visa, MasterCard,
Check or Money Order.
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♦

UersaLilriter
What is VersaW riter?

VersaWriter is an inexpensive draw ing 
tab le t fo r  the APPLE II tha t lets you  
trace a p ic tu re  and have it appear on 
TV d isp lay.

V e rs a W r ite r  is a c o m p re h e n s iv e  
software  d raw ing  package w h ich  lets 
you  co lo r  in d raw ings  w ith  over 100 

d iffe ren t co lors.

PLAN AH
f c B C O E F G H I J K L N N O P O P  

» t u v * » ' ( j 0 . 1 2 3 4 5 6 7 3 *

uwl »r t M4 ZJ.X

A B r A E Z H e i K A M N ^ O H

P <7 T  u ♦  X +  o

□  Enclosed is $1 and m y disk.
Send me the s lide  package.

□  Send more in fo rm a tion  inc lud ing  
VersaW rite r dealers in m y area.

DEALER INQUIRIES INVITED.

NAM E .

A D D R E S S

C l  t Y  S T A T E  Z IP

Send To: Versa Computing, Inc. •  887 Conestoga Circle •  Newbury Park, CA 91320 •  (805) 498-1956
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VersaW rite r is a shape c o m p i le r  tha t 
co n ve r ts  a n y th in g  on th e  sc re en  
au tom a tica l ly  in to  a s tandard  shape 
table.

VersaWriter is a tex t w r ite r fo r  labeling 
p ic tu res  w ith  text in six co lo rs  and 
five sizes. Use English o r  Greek, 
upper or low e r case letters.

VersaW rite r is m uch more! Draw w ith  
brush, c reate schem atic  draw ings, 
com pu te  area and d is tance, ed it  p ic 
tures, save, recall and more.

VersaW rite r requ ires RO M  A PP LES O F T 
and 48K m em ory.

$299 Suggested Retail 
UNIQUE OFFER

Send us YOUR disk and $1. We w ill p rom ptly  
re turn  the d isk w ith  a s lide  package o f  10 
c o lo r  p ic tu res  d raw n w ith  VersaW riter.



Taming the Wild Reset

F igu re  1: Bottom view of Apple II.
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Cut tw o traces, add tw o wires, 
and your o ld Apple reset key 
becomes a new Apple control- 
reset key!

Michael M. Seiy 
Sytran One Inc.
1242 Home Avenue 
Fort Wayne, IN 46807

T h is  a r t ic le  de sc r ibe s  a  h a rd w a re  

m o d if ic a t io n  o f th e  A p p le  keyboa rd  

w h ic h  w i l l  u n d o u b te d ly  v o id  a n y  w a r

ran tie s . N e ith e r  the  a u th o r  n o r  the  

p u b lis h e r  w i l l  bear a n y  l ia b i l i t y  for any  

d am ag e  y o u  m a y  do  to  y o u r  A p p le  w h ile  

m a k in g  these  m o d if ic a t io n s . O n  the  

p lu s  s ide , these  m o d if ic a t io n s  h ave  been 

m a d e  o n  several A pp le s  w i th  n o  i l l  

e ffects a n d  in  fa c t, are very s im ila r  to  the  

ch angcs  w h ic h  A p p le  h as  m a d e  to  n ew er 

A pp le s .

T hese  in s tru c t io n s , w h ic h  s h o w  y o u  

h o w  to  c u t  tw o  traces a n d  add  tw o  

ju m p e r  w ire s , are w r it te n  so th a t  a 

n o v ic e  w h o  b are ly  k n o w s  w h a t  a  p iece  

o f w ir e  is  c a n  ta c k le  th is  p ro jec t w ith  

con fid ence .

O n c e  in s ta lle d , y o u r  A p p le  w i l l  

i g n o r e  a l l  n o r m a l  R E S E T S  a n d  

a c k n o w le d g e  o n ly  a C O N T R O L - R E S E T  

w i th  th e  d e ad ly  "B E E P  * "  w e  a ll d read .

Y o u ’ l l  n eed  the  fo llo w in g  to o ls  to  

p rocede  w i th  these  in s tru c t io n s :

A  #2 P h il l ip s  head  screw driver 

A  sharp , s m a l l  k n ife  s u c h  as an  

X-acto

A  s m a ll  s o ld e r in g  iro n  

(25-40 w a tt)

A  s h o r t  p ie ce  o f  e le c tro n ic  

r o s in  core so lder 

12-15 in ch e s  o f #22 or#24 

in s u la te d  w ire

T h e  fo l lo w in g  are n o t  necessary b u t  m a y  

co m e  in  h andy :

A  s m a ll  ( 1 / 8 " )  fla t b lade  

screw drive r

S m a ll  needle-nose p lie rs

Step 1. U n p lu g  th e  A p p le  a n d  

re m o ve  th e  cord fr o m  th e  case.

Step 2. R e m o v e  a ll cab les  fr o m  the  

b ack , s u c h  as th e  v id eo  and  cassette 

cab le .

Step 3. R e m o v e  th e  to p  cover o f  the  

A pp le  a n d  re m o ve  a ll pe r iphera l cards.

Step 4. P u t  th e  A p p le  u p s id e  d o w n  

o n  a tab le  to p  large  e n o ug h  to  p rov ide  

som e  e lb o w  ro o m .

Step 5. Re fer to  figure  1 a n d  rem ove  

th e  s ix  flat-head, s ilver-co lored P h il l ip s  

head  screw s w h ic h  h o ld  th e  case to  th e

b o t to m  p la te . T h e y  are a l l  o n  th e  edge as 

s h o w n . D o  n o t  re m o ve  any  screw s f r o m  

the  cen ter.

Step 6. R e m o v e  th e  fo u r  P h il l ip s  

screw s a t th e  fr o n t  o f the  A pp le .

Step 7. W h ile  h o ld in g  th e  case  and  

the  b o t to m  p la te  toge ther , c a re fu lly  tu rn  

th e  A p p le  r ig h ts id e  u p , keyboa rd  aw ay  

fr o m  y o u . L o o k  th ro u g h  th e  to p  o f the  

case to w a rd  th e  fr o n t  o f th e  A p p le  and  

l i f t  th e  case a b o u t tw o  in ches . Y o u  

s h o u ld  spo t the  keyboard  r ib b o n  cable 

g o in g  to  its  c o n n e c to r  o n  th e  m a in  

bo ard . Gently  ro c k  th e  c o n n ec to r  and  

ease i t  o u t  o f its  socke t. A  s m a ll 

sc rew drive r m a y  be  u sed  to  p ry  the  c o n 

n e c to r  u p .  I f  y o u  b e n d  an y  p in s , they  

s h o u ld  b e  s tra ig h ten e d  w i th  need le  nose 

p lie rs .

Step 8. Set th e  base p la te  aside for 

n o w  a n d  con ce n tra te  o n  the  keyboard . 

T u rn  th e  case u p s id e  d o w n , keyboard  

fa c in g  y o u , a n d  rem ove  the  tw o  screw s 

o n  th e  le ft  edge a n d  th e  tw o  screw s o n
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Figure 2 : Keyboard assem bly detail (shown keytops up).

C t
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■ C onne c t  *:• r

RETURN

th e  r ig h t  edge w h ic h  h o ld  th e  keyboard  

in  th e  case. R e m o v e  the  keyboa rd  and  

set th e  case  as ide  fo r  n o w .

Step 9. W it h  the  key tops  u p  (refer to 

f ig u re  2), e x a m in e  the  area b e tw e en  the  

R E S E T  key  a n d  th e  r ib b o n  cab le  c o n n e c 

to r. Y o u  s h o u ld  see fo u r  p r in te d  c irc u it  

traces g o in g  u n d e r  th e  R E S E T  key  o n  its  

r ig h t  s ide . U s in g  a sha rp  k n ife , c u t  

th ro u g h  th e  larger u pp e r  (or rearw ard) 

trace  as c lose  to  th e  reset k ey  as poss i

b le . B e  su re  to  c u t  a l l  the  w a y  th ro u g h  

th e  trace  to  b re ak  th e  e lec tr ica l c o n n e c 

t io n , b u t  b e  ca re fu l n o t  to  d am a g e  an y  

o th e r  traces.

Step 10. T u r n  th e  ke y b oa rd  k e y to p s  

d o w n  a n d  re fer to  f ig u re  3 . S o m e  A pp le s  

are  e q u ip p e d  w i t h  a n  in s u la to r  tap e d  at 

th e  lo w e r  le f t  c o m e r . T h is  needs  to  be 

c a re fu lly  p ee le d  b a c k . L oca te  th e  h e av y  

c ir c u i t  trace  w h ic h  ru n s  a lo n g  th e  b o t 

t o m  o f  th e  P C  b o a rd . A t  th e  le f t  edge it  

c o n n e c ts  to  a  40-p in  I .C .  F o l lo w  th is  

trace  u p  p as t th e  u p p e r  ro w  o f  l .C .  p in s  

th r o u g h  c o n ta c t  #53 , pas t th ree  screw s 

to  th e  r ig h t  s id e  o f  c o n ta c t  #13 . C u t  

th is  trace  a b o u t  ! 4 "  f r o m  th e  r ig h t  c o n 

ta c t  o f #13.

Step 11. W a rm  u p  a s m a ll so lde ring  

iro n . Be sure  to  use  ro s in  core so lder for 

e le c tro n ic  a p p lic a t io n s  a n d  n o t  th e  ac id  

core so lde r used  fo r  p lu m b in g .

Step 12. C u t  a 9 "  p iece  o f w ire  and  

s tr ip  n o  m o re  th a n  1 /8 ”  o f in s u la t io n  

fr o m  each  end . Pre-tin th e  ends  by  

h e a t in g  t h e m  a n d  a p p ly in g  s m a ll  

a m o u n ts  o f so lder. A v o id  m e lt in g  th e  in 

s u la t io n  as m u c h  as poss ib le  a n d  if 

necessary , c u t  o ff s om e  o f th e  bare w ire  

to  k eep  its  le n g th  at 1 /8 ” .

Step 13. C u t  a n d  prepare a 3 "  p iece 

o f w ire  th e  sam e  as in  step  12.

Step 14. S o lde r o ne  e nd  o f th e  9 ”  

w ire  to  th e  r igh t c o n ta c t o f #13. T h is  

co n ta c t w as  conn ec ted  to  the  c irc u it  

trace  o n  th e  b o tto m  o f  th e  board  before 

th e  trace  w as  cu t  in  s tep  10.

Step 15. L oca te  th e  c ir c u it  trace  at 

the  b o t to m  o f the  board  ag a in  a n d  th is  

t im e  fo l lo w  it  to  the  r ig h t . Y o u  s ho u ld  

e n d  u p  at th e  le ft  c o n ta c t o f #28, w h ic h  

is o n  the  b a c k  o f the  c o n tro l k ey . So lder 

th e  o th e r  e nd  o f th e  9 "  w ire  to  the  

e m p ty  r ig h t  c o n ta c t  o f #28.________________

Step 16. S o lde r o n e  e n d  o f  th e  3 "  

w ire  to  th e  cen te r c o n ta c t o f #53 , th u s  

c o n n e c t in g  it  to  the  c ir c u it  trace  w h ic h  

ru n s  a lo n g  the  b o t to m  o f  th e  board .

Step 17. B e tw een  th e  c o n ta c t  p a ir  

#13 (used  in  steps 10 a n d  14) a n d  th e  top  

r o w  o f c o n ta c ts  o f the  keyboa rd  c o n n e c 

to r  are tw o  co n ta c ts . T h e  r ig h t  o n e  has  a 

trace  co n n ec te d  to  it .  S o ld e r th e  o th e r  

e nd  o f the  3 ”  w ire  to  th e  le ft, e m p ty  

con tac t.

Step 18. E x a m in e  a l l  o f  y o u r  so lde r 

c o n n e c t io n s  fo r  sho rts  to  a n y  nearby  

traces o r  te rm in a ls . C h e c k  fo r  loose 

so lde r d rop le ts  a n d  m a k e  sure  th e  bare 

p o r t io n  o f th e  ju m p e r  w ire s  does n o t  

to u c h  an y  o th e r  c irc u it  o r  te rm in a l.

Step 19. R e p o s it io n  the  ke y b oa rd  in 

to  its  o r ig in a l p lace  in  th e  u pp e r  case. Be 

sure  th e  r ib b o n  cab le  is  c o m in g  o u t  from  

th e  to p  o f  th e  p r in te d  c ir c u it  card. 

L oo se ly  f i t  each  o f th e  fo u r  screw s 

w h ic h  h o ld  th e  keyboard  in to  the ir  

respec tive  ho le s  a n d  o n ly  th e n  t ig h te n  

th e m .

Figu re  3: Keyboard circuit board (shown keytops down).

■Zfi '  C  U  +-
II

J u m p e r  W i r e- - ------ ------

3 " J  urn pe tr ;
w' re (ir i

. . .  2 8

42

' I

84 MICRO -  The 6502/6809 Journal No. 41 -  October 1981



APPLE BONUS

Step 20. P o s it io n  th e  u pp e r  case over 

the m a in  base a n d  p lu g  in  th e  keyboard . 

M ake  sure  th a t  e ach  p in  goes in to  its  

place in  th e  socke t w i th o u t  b e n d in g  and  

that th e  co n n e c to r  is  n o t  o ffset s u c h  th a t  

pins h an g  over th e  to p  o r  b o t to m  o f the  

socket.

Step 21. W h i le  h o ld in g  th e  case  and  

base toge ther , tu rn  th e  A p p le  u ps id e  

dow n  a n d  re fas ten  th e  case to  the  

baseplate w i th  th e  fo u r  b la c k  a n d  six  

silver screw s.

Step 22. T u r n  the  A p p le  r ig h ts id e  u p  

and re co nn ec t th e  l in e  cord . O o  n o t, as 

yet, in s ta l l  a n y  p e r ip h e ra l cards.

Step 23. P lu g  in  th e  cord  a n d  tu r n  o n  

the  A p p le . Y o u  s h o u ld  h e a r the  fa m il ia r  

RESET  beep . V er ify  th a t  p u s h in g  RESET  

does n o t  p ro du ce  a beep  a n d  th a t

p u s h in g  C O N T R O L - R E S E T  does. If  y ou  

n o te  a n y  changes  fr o m  th is , tu r n  o ff 

y o u r  A p p le  a n d  re check  a l l  ju m p e r  w ires 

a n d  c u t  traces. If  the  RE SE T  key  a lone  

s t i l l  does a RE SET , o ne  o f th e  traces has 

n o t  been  c u t  a l l  th e  w ay  th ro u g h  o r  you  

cu t  the  w ro n g  one . If  C O N T R O L - R E S E T  

does n o th in g , th e n  th e  9”  w ire  h as  a 

p ro b le m . I f  the  e n t ire  keyboa rd  does n o t  

respond , the  3 "  w ire  has  a p ro b le m .

Step 24. T u rn  the  A p p le  o ff, re

in s ta ll a ll o f  y o u r  p e r iphera l cards and  

cab les a n d  y o u 're  b a c k  i n  bus iness !

Theory of Operation

I f  y o u  g lan ce  a t th e  keyboard  

s c h e m a t ic  o n  page 101 o f th e  n e w  Apple 
Reference Manual, y o u  w i l l  see th a t  the  

fu n c t io n  o f the  RE SE T  key  is  to  conn ec t 

th e  reset l in e  fr o m  th e  A p p le  to  g ro und . 

T he  c o n tro l k ey  a lso  tie s  a  l in e  to

g ro u n d . T h e  tw o  cu t  traces o n  the  

keyboa rd  c irc u it  card iso la te  th e  R E S E T  

key fr o m  c irc u it  g ro und . T h e  9"  w ire  

ties th e  R E SE T  key to  the  f lo a t in g  s id e  o f 

the  c o n tro l key  so th a t  b o th  keys m u s t  

n o w  be pressed to  p ro v ide  a p a th  fr o m  

the  R E S E T  l in e  to  g ro und .

U n fo r tu n a te ly , th e  c u t  traces also  

iso la te  the  e n t ire  keyboa rd  c ircu itry . 

T h e  3 "  ju m p e r  w ire  restores g ro un d  to  

th e  rest o f th e  keyboa rd .

Michael Seiy, a digital design engineer, 
has incorporated his own company which 

specializes in custom hardware and 
software for the Apple II. He owns a 48K 

Apple w ith two disk drives, an Applesoft 

card, a serial card, a parallel card, M .C . 
clock card, and an Epson printer.

XMCftO

DOUBLE DOS PLUS

DOUBLE DOS Plus— a piggyback board that plugs into the 
disk-controller card so  that you can sw itch  se lect between 
DOS 3.2 and DOS 3.3. W orks with the language system  elim i
nating the need in m any ca se s  to boot the B A S IC s  d isk . A lso 
elim inates the chore of converting all of your 3.2 d isk s  to 3.3
N O TE: A P P L E  is  a reg istered  tradem ark ot A P P L E  Com puter, In c ., Cupertino . CA .

WHY IS DOUBLE DOS PLus better?
• Nothing needs to be soldered, just plug in and go.
• S in ce  a ll four ROM S are used, a ll softw are w ill work, 

even early  3.1 DOS.
• Because  the ROM S fit on the back of the board, it has 

the th innest configuration allowing full use of slot #7
• One set of ROM S is  powered up at a time, thus saving

power. D O U B LE  DO S P lu s  req u ires A P P L E  DO S ROM S

•  Fu ll 90-day w arranty from TYM AC.

MICRO-WARE DISTRIBUTING INC. 
P.O. BOX 113
POMPTON PLAINS, N.J. 07444

C)THeRUNIQUEPRODUCT^RO»MJICR^«AB^)ISTHIBUTIN<^N^^^^

Loaded with information ol interest to all Apple owners $3 90
P A R A LLEL PRINTER C A R D —PPC 100—A  Universal Centronics type parallel printer 
board complete with cable and connector This unique board allows you to turn on and off 
the high bit so that you can access additional features in many printers U se  with EPSON, 
ANAD6X. STARW RITER NEC. SAN DERS, O KI, and other with standard Centronics 
configuration f   ̂^  $139.00

TH E DOUBLE BOOTER ROM — Plugs mto the empty D8 Socket on the Apple mother 
board or the integer ROM Card to provide a  13 sector boot without using the BASICs Disk 
DoubieBooter may also De used in the MOUNTAIN HARDW ARE ROM PLU S board This 
chip will not work m a plus m achine unless it contains an Integer board or a ROM Plus 
board $29 00
DISK STIX—Contains 10 dozen diskette labels with either 3 3 or 3 .2  designation Room 
for program names and type also $3 98

* * * * * * * * * * * *  SO FTW A RE * * * * * * * * * * * *
SU P ER  S E A  WAR— Hires battleship type simulation $13 95
ULTIMATE X FER  A telephone software transfer program, uses DC Hayes Assoc 
micromodem $25.00
ROAD R A LLY E— Hires driving game with 5 different full screen tracks $15 00
M ISSILE C H A LLEN G ER — Hires arcade type game where you defend your c ities from 
falling m issiles 8  levels & writes name & high score to disk $19 95
SU P ER  PIX—Hires screen dump tor the EPSON MX 80, inverse or normal, larger than full 
page graphics in 2 orientations Needs Tymac PPC 100 Printer board or we will upgrade 
your EPSON board for $25 $39 95
GRAPH-FIT— A hires graphing program that produces bar charts, pie charts and line 
graphs Has auto scaling feature too $25 00

STILL MORE APPLE G O O D I E S ^ ^ * *
APPLE KEYBOARD SYNTHESIZER—49 note (C to C) AGO Keyboard with 3 sawtooth sq wave 
shapers. 3 audio oscilators. 3 low pass filters. 4-64 point shape controllers. 2 envelope
generators Complete system ....................  $995
KEYBOARD ONLY with Apple Interface $649
GRAPHIC NOTEWRITER—Hires note write tor synthesizer system $99
SUPER PIX OKI—Hires screen dump tor OKI Microline 80 . 82 . 8 3  Printers Same teatures as 
super pix . Needs Tymac PPC-100 Board $24 .95
NIBBLES AWAY—The best disk back up program to date Allows you to make backups of most 
every disk ever produced for the Apple. Over 10 user defined parameters including synchronized 
& unsynchronized copies as well as automatic half tracking and raw date transfer $59
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SENSIBLE SOFTWARE, INC. i s  p l e a s e d  t o  i n t r o d u c e . . .

OUR 1981 COLLECTION OF SUPERIOR SOFTWARE FOR THE APPLE C O M PU TER ...

APPLESOFT-PLUS STRUCTURED BASIC [APLUS] SSS.OO
3 2 K +  . D isk  I I .  R O M /R A M  A p p le so ft , A p p le  l l/ A p p le  II +

A P L U S  i s  a  4 K  m a ch in e  lan g uag e  u tility  th a t a d d s the fo llow ing  stru c tu re d  p rog ram m ing  co m m an ds lo  A p p le so ft b a s ic : 1 ) W H EN  . E L S E .  F IN , 2 |  U N T IL , 3 ) 

W H IL E , 4 )  U N L E S S . 5 |  C A S E . 6 )  S E L E C T  (v a r ia b le ) , and  7 ) (O T H E R W IS E ) . M u lti- lin e  IF  T H E N  sta tem en ts a re  a lso  su p p o rte d . A P L U S  a llo w s  the u se  of 

" n a m e d "  su b ro u tin e s  o r " p r o c e d u r e s " ,  T h e  p rog ram m er c a n  now in stru c t a  program  to " D O  C U R V E - F IT "  w itho ut w o rry in g  about th e  location of the 

su b ro u tin e . A P L U S  au to m atica lly  in d en ts  " & L IS T " e d  p ro g ra m s to c la r ify  the log ic f lo w . T h e  A P L U S  " & C 0 N V E R T "  co m m and  rep la ce s  the ab o ve  stru c tu re d  

p rog ram m in g  co m m a n d s w ith  " G 0 T 0 " ' s  a n d  " G 0 S U B " ' s  to p rov id e  a  stan d ard  A pp le so ft p rogram  a s  o u tp u t. N ew  p ro g ra m s c a n  now  be w ritten  u sin g  

“ G O T O '- le s s  log ic .

APPLESOFT PROGRAM OPTIMIZER [AOPT] $ 2 0 .0 0
3 2 +  , D isk  I I .  R O M /R A M  A P P L E S O F T , A p p le  ll/ A p p le  II +

AO PT is  a  2 .2 K  m ach in e  lan g uag e  u tility  th a t w il l su b s ta n tia lly  red u ce  the s iz e  of an  A pp le so ft p rog ram  w itho ut a ffe c tin g  the operation  of the p ro g ram . A O PT 

a u to m a tica lly : 1 ) S h o rte n s  v a r ia b le  n a m e s , 2 | R em o ves re m a rk s , 3 )  R em o ves u n re fe ren ced  lin e s . 4 )  A p p en d s  sho rt lin e s  to g e th e r. 5 )  R em o ves e x tra  co lo n s , 

a n d  6 )  R e n u m b e rs lin e  n u m b e rs . A O P T  w il l c o n ve rt a ve rb o se , w e ll d o cum ented , deve lopm ent v e rs io n  of a  p rogram  in to  a  m em o ry-e flic ien t, m ore se c u re , p ro 

d u c tio n  v e rs io n  of th e  sa m e  p ro g ram . T h is  i s  the O R IG IN A L  a n d  th e  B E S T  o p tim ize r on the so ftw a re  m a rke t today!

DOS PLUS $ 2 5 .0 0
3 2 + ,  D isk  I I ,  DOS 3 .3 ,  A p p le  ll/ A p p le  11 +
DOS P L U S  is  th e  so ftw a re  so lu tio n  fo r liv ing  w ith  both 1 3 -se cto r (D O S  3 .1 ,  3 .2 ,  a n d  3 .2 .1 )  a n d  16  se c to r (D O S 3 .3 )  A p p le  d is k e tte s , D O S P L U S  a d d s  8  new  

co m m a n d s to A pp le  D O S. T h ree  of th e se  a re  b u ilt-in  a n d  f ive  a re  u se r  d efinab le . T h e  built in  co m m a n d s in c lu d e : 1 )  " . F "  to " H ip "  b e tw een  DOS 3 .2  and  3 .3  
(T h e  u se r need not re-boot and  a n y  p rog ram  that re s id e s  in  m em ory w ill not be affected  b y  th e  f l ip . T h e  DOS version  c a n  e v e n  be ch ang ed  w ith in  a  p ro g ra m !), 2 ) 

" S "  s ta tu s  co m m and  in fo rm s you w h at DOS v e rs io n  is  c u rre n t ly  a c t iv e , and  3 )  "  B "  BLO AD - a n a ly s is  i s  a lso  p rovided  to in fo rm  th e  u se r  ot th e  sta rt in g  a d 
d re s s  a n d  leng th  ot th e  la s t a c c e s s e d  b in a ry  t ile , DOS P L U S  a lso  in c lu d e s  a  DOS C O M M AN D  C H A N G ER  p rog ram  to a llo w  e a sy  cu sto m iza tio n  o l A pp le  D O S c o m 

m a n d s  to su it  in d iv id u a l ta s te s .

DISK ORGANIZER II — N E W — $ 3 0 .0 0
4 8 K , D isk  I I ,  A p p le  I I / A p p le  II +

DO I I  i s  th e  fa s te s t  a n d  fr ie n d lie s t  u tility  a va ila b le  today fo r o rg a n iz in g  fi le s  on an  A p p le  I I  d is k e tte . DO II p ro v id es th e  fo llow ing  fu n c t io n s : 1) T IT L IN G  in  N or

m a l. In v e r s e , F la s h in g . Lo w e r c a s e , and  o ther c h a ra c te rs  n o rm a lly  not a v a ila b le . 2 )  C U S TO M  R EO R D ER IN G  o f the d ire c to ry , 3 )  A L P H A B E T IZ IN G , 4 )  D Y N A M IC  

D IS P L A Y  of A L L  file n a m e s on a  d is k e tte  ( in c lu d in g  d e le ted  t i le s ) , 5 )  R EN A M IN G  tile s w ith  Ih e  sam e c h a ra c te r  op tio n s a s  T IT L IN G , 6 )  U N D E L E T IN G , 7) 

D E L E T IN G . 8 )  PU R G IN G  d e le ted  f i le s .  9 )  LO C K IN G  (a ll o r so m e ), 1 0 ) U N LO C K IN G  (a ll o r so m e ) , 11 ) U S E  of D O S se c to rs  fo r in c re a se d  data  sto ra g e , a n d  1 2 ) a 

S IM U L A T E D  C A T A LO G  to s h o w  th e  m od ified  d ire c to ry  before it  i s  w ritten  to the d is k e tte . DO II i s  co m p le te ly  M EN U  D R IV EN  a n d  a tta in s  i t ' s  sp e ed  b y  a lte r in g  a 

R A M  v e rs io n  of th e  ca ta lo g . DO II u se s  a  v e ry  p o w erfu l S M A R T  K E Y  to a u to m a tica lly  locate  th e  next v a lid  filen am e fo r a n y  sp e c ifie d  d is k  o p e ra tio n . C o m patib le  

w ith  D O S 3 ,1 ,  3 , 2 .  3 . 2 .1 .  a n d  3 .3  a s  w e ll a s  M U S E  D O S to a llo w  m an ip u la tio n  ot S U P E R  T E X T  f i le s ! (N o te : U p d ate s ava ila b le  lo r  $ 5 .0 0  a n d  o rig in a l d is k e tte .)

PASCAL LOWER CASE — NEW— $ 2 5 .0 0
4 8 K  +  . D is k  I I ,  A p p le  l l / A p p le  II +  , L a n g u a g e  S y stem
T h is  i s  the m ost recen t co m m e rc ia lly  a va ila b le  LO W ER  C A S E  MOD fo r P a sc a l fo r th e  A p p le  I I .  It  is  Ih e  o n ly  c u rre n t ly  ava ila b le  m od ification  that i s  co m p atib le  

w ith  both v e rs io n s  o l P a sc a l ( 1 0  a n d  1 . 1) .  Th e  P a sc a l v e rs io n  is  au to m atica lly  ch eck ed  p rio r to uodating  sy s te m  A p p le . II you h ave  a n y  o l the h a rd w a re  lo w er 
c a s e  a d a p te rs  you  c a n  now  input th e  fo llo w in g  c h a ra c te rs  d ire c t ly  fro m  the ke yb o a rd : | ~  N C 3  a n d  \ . T h is  m od ification  d o e s N OT in te rte re  

w ith  a n y  of the C o ntro l' c h a ra c te r  fu n c tio n s  im p lem ented  b y  th e  P a sc a l env ironm ent and w ill 'u n d o ' a n y  a lte ra tio n s m ad e b y  o ther co m m erc ia lly  re leased  

m o d ific a tio n s .

QUICKLOADER $ 2 5 .0 0
4 8 K  +  . D isk  I I ,  A p p le  l l / A p p le  11 +  . .  ( 2  D is k s )

I I  yo u  lin d  y o u rs e ll doing th e  sa m e  th in g s  o ve r a n d  o ve r -  Q L  w il l help  you do it ta s te r! O L  is  a  u n iq u e  d is k  that le ts  you load D O S. a  lan g uag e  c a rd  (o p tio n a lly ) , 

and an  ap p lica tio n  p ro g ram  of yo u r ch o ice  e x trem e ly  ra p id ly . O L  boots a s  a  13  o r  16  secto r d is k e tte  a n d  is  e a s y  to se t u p  and u se  T o  ch ang e  Ih e  s e lu p , you 

m e re ly  load yo u r  A p p le  RAM  w ith  th e  new  data  and u se  Ih e  " R E C O N F IG U R E "  option of Q L . T h e  n ext tim e you  boot yo u r Q L  d is k ,  it w il l q u ic k ly  load yo u r new  

se tu p  (L a n g u a g e  C a rd . D O S, A pp lica tion  p ro g ram ) in to  yo u r A pp le ! QL c a n  red u ce  the tim e to p erfo rm  th e se  fu n c tio n s  b y  u p  to 8 0 % !  Now that y o u 'v e  read  

th is ,  you  s a y  " B u t  I c a n  a lre a d y  do  a ll of t h a t ! "  Q L  d o e sn ’ t do  a n y th in g  n e w  -- it  ju s t  does it M O RE C O N V E N IE N T L Y  a n d  F A S T E R ! T r y  i t .  y o u 'll l ik e  it!

DISK RECOVERY [“ THE SCANNER” ) $ 3 0 .0 0
4 8 K +  , D isk  I I ,  A p p le  ll/ A p p le  II +

T h is  p ro g ram  is  long  o ve rd u e . Yo u  need no longer be co n ce rn e d  w ith  the p rob lem  of p h y s ic a lly  d am aged  d is k s .  J u s t  a s  " A p p le  P a s c a l "  p ro v id es a " B A D  
B LO C K  S C A N " ,  D IS K  R E C O V E R Y  w ill do  a co m p lete  sc a n  of yo u r A p p le  d is k e tte s ' reco rd ing  su r fa c e . Dam aged a re a s  w il l be " m a r k e d "  a s  u se d  in  th e  d is k  

d ire c to ry  so  tha t no a ttem p ts w il l be m ad e to " W R I T E "  to a  bad se c to r . T h e  V T O C  w il l be co m p le te ly  redone to re flec t both th e  bad se c to rs  a n d  a c tu a l d is k  

u sa g e . A  co m p lete  report i s  g enerated  a d v is in g  the u se r of a l l  co rre c tio n s  A  re su lt in g  " D IS K  M A P "  is  p re se n ted  for yo u r re v ie w . T h e  g rea test a d va n ta g e  of

th is  p rogram  o ve r th e  o ther v e rs io n s  is  tha t it c a n  be u se d  on e ith e r N EW LY  IN IT IA L IZ E D  D IS K S  o r d is k s  that A L R E A D Y  CO N TAIN  P R O G R A M S  a s  w e ll a s  the

S P E E D  o f a n a ly s is .  T H E  S C A N N E R  is  fu lly  co m p atib le  w ith  both 13  and  16  se c to r d is k e tte s . T h is  i s  a  m u st  fo r a ll D isk  II o w n e rs !

A L S O  A V A IL A B L E :  SENSIBLE SOFTWARE, INC.
8 U F 3 E F 3  D I S K  C O P Y  I I I ..............................................................................8 3 0 , 0 0  6 6 1 9  P E R H A M  D R IV E  /  W . B L O O M F IE L D , M IC H IG A N  4 8 0 3 3

MULTI-DISK CATALOG III...........................................®E6.00 3 1 3 -3 9 9 -8 8 7 7

THE NEW PROTECTOR.........................................8850.00
, 1 "  W . l~  M n l̂ n a Z  V IS A  and  M A S T E R C A R D  W E L C O M E
L U N A R  L A N D E D  I I  .  .................................... ............... S 1 B . O O  Michigan Residents ado 4% Sales lax

...........................................  ............ piease add St.oo postage & hanoimg lor each item ordered.
MASTER MAZE .........................................................................S1B.OO
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N EW  ROM  BO ARD  FO R TH E A P P L E  II* 
5125.00 W ITH U TILITY  ROM.

W ith  A ndrom eda 's  n e w  ROM Board, y o u  can p lug  m any 
useful u tility  program s in to  y o u r A pp le  II. Because ROM 
m em ory  never forgets, y o u  can access these utilities 
ins tan tly  w ith o u t h a v in g  to  load them  from  disk.

The ROM Board com es w ith  the  u tility  ROM, w h ic h  
gives y o u  five p o w e rfu l op tions to  app ly  to  yo u r 
A p p le so ft*  program s. W ith  the U tility  ROM, yo u  can do  
au tom a tic  line num bering , con tro l a program  list w ith  a 
page m ode, restore a crashed A pp leso ft*  program  in 
m em ory, a lphabetize a disk ca ta logue and  create a disk 
w ith o u t DOS, g iv ing  y o u  an  extra 8K o n  y o u r disk. A n y  o f 
Soft C on tro l Systems' o th e r ROMS can be used, such as 
the  D ua l DOS in  ROM, and 'Y ou r'p le  ROM.

You can install 2K PROMS. 4K PROMS, or even 2K 
R AM  chips in  each o f the  tw o  m em ory sockets. So yo u  
can even have the  Read - W rite  capab ility  o f RAM to  
deve lop  PROM Program s yourself, o r ju s t have an extra 
2K RAM fo r y o u r m ach ine  - Language program s. T w o  
2732 PROMS a llo w  a to ta l o f 8K o f m em ory o n  the  Board.

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

D on't fo rg et th e  A n d ro m ed a  16K RAM  
E x p a n sio n  Board $195.00

/ttDHOMEDA
S3

Distributed By

INCORPORATED
P.O. Box 19144 
Greensboro, NC. 27410 
919 852-1482

P.O. Box 696 
Amherst, NH. 03031 
603 673-7375

•Apple II arid Applesoft are irademarks



Apple Byte Table

This useful reference table w ill 
s im p lify  the task o f decoding 
byte-values in the Apple’ s 
memory. For all numerical 
values, hex or decimal, each 
possible meaning is listed, 
ranging from  ASCII to  Applesoft 
token. If you ever tackle  a hex- 
dump, the Apple byte table w ill 
prove invaluable.

Kim G. Woodward 
6526 Delia Drive 
Alexandria, Virginia 22310

G . T h e  e q u iv a le n t  key  to  b e  pressed to  

ge t the  by te . (If the re  is  one , n o te  a ll 

key s  >  $7F , C  after cha rac te r m e an s  

C T R L  key  h e ld  d o w n .)

H . T h e  co rrespon d ing  In teger B A S IC  

to k e n  fo r  th e  by te . T h e  In teger 

B A S IC  tokens  ca n  be fo u n d  by  keying:

>  C A L L -155 

*C A :0 0  10 

* 4 C : 14 10 

•1 0 0 0 :1 3  

'  1 001 :0A  00  

*1003 : 

*1013 :01  
*

> L IS T

G o  to  m o n ito r  

Set p ro g ram  start 

Set p ro g ram  end  

Set le n g th  by te  

Set l in e  n u m b e r  

16 by tes  o f y o u r  c ho ice  

E n d  o f l in e  to k e n  

R e tu rn  v ia  C T R L -C

If  y o u  lo o k  a t a s in g le  b y te  in  th e  A p p le  

o r  a n y  o th e r  8-bit m ic ro c o m p u te r , i t  

w i l l  m e a n  d iffe re n t th in g s  a t  d iffe ren t 

t im e s . D a ta  a n d  in s tr u c t io n s  are  repre

sen ted  i n  th e  s am e  m a n n e r  in  the  c o m 

pu te r : o n e  b y te  m a y  be  d a ta , a n  address, 

a  to k e n , o r  a c o m m a n d . I  h av e  p u t  

to ge th e r a  s im p le  ta b le  w h ic h  w i l l  be o f 

u se  n o  m a t te r  w h a t  th e  re la t io n s h ip  o f 

th e  b y te  is  t o  y o u r  so ftw are . (C o lu m n s  

F , G ,  H ,  a n d  I  w i l l  b e  e spec ia lly  u se fu l to 

th e  A p p le  ow ne r .) T he  tab le  is com posed  

o f  10 c o lu m n s  w h ic h  represent:

A . T h e  e q u iv a le n t  d e c im a l v a lu e  o f the  

byte  (assum ing  the  byte  is n o t  signed).

B. T he  e q u iv a le n t hex  v a lu e  o f th e  byte .

C .  T h e  e q u iv a le n t  b in a ry  v a lu e  o f the  

b y te  (very u s e fu l fo r  a s s e m b ly  la n 

guage  m a s k in g ) .

D .  T h e  v a lu e  o f  th e  b y te  if  i t  is  lo o k e d  at 

as  th e  h ig h  b y te  o f a n  address.

E. T h e  co rrespon d ing  A S C II  charac te r 

fo r  th e  b y te  ( if  the re  is  one).

F. T h e  e q u iv a le n t  d is p lay ed  screen 

ch a ra c te r . (/- Inverse, F - F lash ing , 

N - N o rm a l.)

T h e  co rrespond ing  A pp le so ft B A S IC  

to k e n  fo r  th e  by te . T h e  A pp le so ft 

to k e n s  ca n  be  fo u n d  by  key ing :

C A L L -155 

* 6 7 :0 1 0 8  

*A F : 16 08 

* 8 0 1 :1 6 0 8  

*8 0 3 :0 A  00 

*805 :

*81 5 :00  

*81 6 :00  00  00  

* 0 G  

L IS T

G o  to  m o n ito r  

Set p rogram  start 

Set p ro g ram  end  

P o in te r  to  n e x t l in e  

Set l in e  n u m b e r

16 by tes  o f  y o u r  cho ice  

E n d  o f l in e  to k e n  

E n d  o f p ro g ram  p o in te r  

B ack  to  B A S IC

T h e  co rrespond ing  

lan gu ag e  opcode .

6502  m a c h in e

L e t 's  n o te  s o m e  o f th e  sub tle tie s  in  

th e  ta b le 's  usage . F irs t o f a ll, i f  a  p a r

t ic u la r  p a tte rn  fo r  a  m a s k  o p e ra t io n  is 

needed , th e n  it  is a  s im p le  m a t te r  o f 

lo o k in g  d o w n  th e  tab le  u n t i l  th e  correct 

b in a ry  (c o lu m n  3) p a tte rn  is  fo u n d . 

T h e n  o n  th e  s am e  lin e , read the  d e c im a l 

e q u iv a le n t  fo r  a  P O K E  c o m m a n d , o r  the  

hex  e q u iv a le n t  fo r  a s s e m b ly  language  

use . In  l ik e  m a n n e r  y o u  c a n  do  the  

fo llo w in g :

A . D e c im a l  to  h e x a d e c im a l c o n v e rs io n

—  scan  the  tab le  in  c o lu m n  4  to  f in d  

th e  h ig h e s t n u m b e r  n o t  ex ceed ing  

th e  d e c im a l n u m b e r . I f  th e  n u m b e r  

is  n e g a tiv e  (such  as addresses in  In 

teger B A S IC  larger th a n  32 76 7 ), add  

65536  before th e  co n v e rs io n . W r ite  

d o w n  the  hex  v a lu e  a n d  s u b tra c t  the  

d e c im a l n u m b e r  ju s t  fo u n d . T h e n  

f in d  th e  d e c im a l re m a in d e r  i n  the  

tab le  a n d  w r ite  d o w n  th e  h e x  v a lu e  

fo r  it .  T h e  firs t h e x  v a lu e  is  th e  h ig h  

by te  a n d  th e  second  is  th e  lo w  by te . 

For e x am p le , f in d  th e  h e x  e q u iv a le n t  

o f - 9 3 6  (clear).

- 9 3 6  + 65536  =  64600  : the  

n u m b e r  to  fin d . F in d  64512  (SFC ) : 

h ig h e s t  n u m b e r  less t h a n  64600  

-64512 =  88  : f in d  d iffe rence . F in d  

88 ($58) : re m a in d e r . V a lu e  o f -  93 6  

d e c im a l is  $F C 58 .

B. H e x a d e c im a l to  d e c im a l c o n v e rs io n

—  separate  th e  hex  n u m b e r  in to  tw o  

by tes. S c an  the  tab le  fo r  th e  v a lu e  o f 

th e  h ig h  order by te  in  c o lu m n  4. 

T h e n  scan  th e  tab le  fo r  th e  v a lu e  o f 

th e  lo w  order by te  in  c o lu m n  1, add  

th e  tw o  n u m b e rs  to ge th e r a n d  get 

th e  re su lt . For ne g a tiv e  addresses 

(> $ 7 F F F ) s im p ly  s u b tra c t 65536  

fr o m  the  n u m b e r .

C . R e la tiv e  add ress ing  —  th e  fo rm u la  

fo r  re la t iv e  add ress ing  o n  th e  6502  

is: address o f b ra n ch  to  address - ad 

dress o f b r a n c h  in s t . - 2 . For e x a m 

p le , to  b ra n ch  fr o m  lo c a t io n  $345  to  

$ 31 3  y o u  c o u ld  f in d  th e  d e c im a l 

e q u iv a le n t  o f  $ 34 5  as p e r  (A) above , 

8 3 7 , a n d  o f $313 , 787 . T h u s  787 -837

— 2  is  - 5 2 .  A d d  25 6  to  - 5 2  g iv in g  

204 . L o o k  u p  204  in  th e  ta b le  as 

$ C C . $ C C  is  th e n  th e  re la tive  ad 

dress offset.

C o lu m n s  F a n d  G  i n  th e  ta b le  ca n  be 

f o u n d  in  th e  Apple Reference Hand
book b y  A p p le  C o m p u te r ,  In c . I f  the se  

ta b le s  h a v e  b e e n  o f  s o m e  b e n e f it ,  le t 

m e  k n o w ; w r ite  to  th e  add ress  a t  the  

b e g in n in g  o f th e  a r tic le .

88 MICRO -  The 6502/6809 Journal No. 41 -  O ctober 1981



APPLE BONUS

The Apple Byte Table

D e c H x B in a ry H ig h A s c S c K y  In t  B s A p s  B s 6502

o o o OO o o o o o o o o o NUL H IM E M : NUL BRK

O O l 0 1 o o o o o o o i 2 5 6 SOH A I E O S SO H O R A  IX

0 0 2 0 2 o o o o o o i o 5 1 2 STX B I STX

0 0 3 0 3 O O O O O O ll 7 6 8 ETX C l t ETX

0 0 4 0 4 O O O O O IO O 1 0 2 4 EOT D I LO A D EOT

0 0 5 0 5 O O O O O lO l 1 2 8 0 ENQ E l SA V E ENQ ORA Z

0 0 6 0 6 O O O O O l1 0 1 5 3 6 ACK F I CON ACK A S L Z

0 0 7 0 7 O O O O O l11 1 7 9 2 B E L 8 1 RUN B E L

0 0 8 0 8 O O O O IO O O 2 0 4 8 B S H I RUN BS PH P

0 0 9 0 9 O O O O lO O l 2 3 0 4 HT I I DEL HT O R A IM

O lO OA O O O O IO IO 2 5 6 0 L F J I * L F A S L A

O i l OB O O O O lO l l 2 8 1 6 VT K I NEW VT

0 1 2 OC O O O O l lO O 3 0 7 2 FF L I C L R F F

0 1 3 OD O O O O l lO l 3 3 2 8 C R M I AUTO C R ORA

0 1 4 OE O O O O l l lO 3 5 8 4 SO N I * SO A S L

0 1 5 OF O O O O l l l l 3 8 4 0 S I 0 1 MAN S I

0 1 6 i o O O O IO O O O 4 0 9 6 D LE P I H IM E M : D LE B P L

0 1 7 11 O O O lO O O l 4 3 5 2 DC1 Q I LOM EM : DC1 O R A IY

0 1 8 1 2 O O O IO O IO 4 6 0 8 D C 2 R I D C 2

0 1 9 1 3 O O O 1O O l 1 4 8 6 4 D C 3 S I - DC 3

0 2 0 1 4 O O O IO IO O 5 1 2 0 DC 4 T I * DC 4

0 2 1 1 5 O O O I O IO I 5 3 7 6 NAK U I / NAK O RA ZX

0 2 2 1 6 O O O lO l lO 5 6 3 2 SYN V I = SYN A S L Z X

0 2 3 1 7 O O O l O l l l 5 8 8 8 ETB M I tt ETB

0 2 4 1 8 O O O 1 1 0 0 0 6 1 4 4 CAN X I >= CAN CLC

0 2 5 1 9 O O O l lO O l 6 4 0 0 EM Y I > EM G RAY

0 2 6 1A O O O l l O l O 6 6 5 6 SU B Z I < = SUB

0 2 7 IB O O O l l O l l 6 9 1 2 E S C C l < > ESC

0 2 8 1C 0 0 0 1 l l O O 7 1 6 8 F S \ I < F S

0 2 9 ID O O O l l l O l 7 4 2 4 B S 3 1 AND BS □RAX

0 3 0 I E O O O l l l l O 7 6 8 0 R S OR R S A SLX

0 3 1 I F O O O l l l l l 7 9 3 6 U S _ I MOD US

0 3 2 2 0 O O IO O O O O 8 1 9 2 SP C I
A

S P C J S R

0 3 3 21 O O lO O O O l 8 4 4 8 i ! I + i AND IX

0 3 4 2 2 O O IO O O IO 8 7 0 4 it " I (
H

0 3 5 2 3 O O lO O O l l 8 9 6 0 * * 1 * tt

0 3 6 2 4 O O IO O IO O 9 2 1 6 * * 1 THEN * B IT Z

0 3 7 2 5 O O IO O IO I 9 4 7 2 % % I THEN % ANDZ

0 3 8 2 6 0 0 1 0 0 1 1 0 9 7 2 8 Sc & I & RO LZ

0 3 9 2 7 O O l O O l l l 9 9 8 4 » '  I »

0 4 0 2 8 O O IO IO O O 1 0 2 4 0 ( ( I
it ( P L P

0 4 1 2 9 O O I O IO O I 1 0 4 9 6 ) ) I
ii ) A N D IM

0 4 2 2A O O I O I O I O 1 0 7 5 2 * * 1 < * ROLA

0 4 3 2 B O O l O l O l l 1 1 0 0 8 + + 1 i +

0 4 4 2 C 0 0 1 0 1 lO O 1 1 2 6 4 i B IT

0 4 5 2D O O l O l l O l 1 1 5 2 0 - - I ( - AND

0 4 6 2E 0 0 1 0 1 1 1 0 1 1 7 7 6 .  I P E E K ROL

0 4 7 2 F O O l O l l l l 1 2 0 3 2 / / I RND /

0 4 8 3 0 O O l lO O O O 1 2 2 8 8 0 0 1 S S N 0 B M I

0 4 9 3 1 O O l lO O O l 1 2 5 4 4 1 11 ABS 1 A N D IY

0 5 0 3 2 O O l l O O l O 1 2 8 0 0 2 2 1 P D L 2

0 5 1 3 3 O O U O O U 1 3 0 5 6 3 31 RNDX 3

0 5 2 3 4 0 0 1 1 0 1 0 0 1 3 3 1 2 4 41 ( 4

0 5 3 3 5 0 0 1 1 0 1 0 1 1 3 5 6 8 5 51 + 5 ANDZX

0 5 4 3 6 0 0 1 1 0 1 1 0 1 3 8 2 4 6 61 - 6 R O LZX

0 5 5 3 7 0 0 1 1 0 1 1 1 1 4 0 8 0 7 71 NOT 7

0 5 6 3 8 0 0 1 1 1 0 0 0 1 4 3 3 6 8 81 < 8 S E C

0 5 7 3 9 0 0 1 1 1 0 0 1 1 4 5 9 2 9 91 S= 9 ANDY

0 5 8 3A 0 0 1 1 1 0 1 0 1 4 6 4 8 l l I # l

0 5 9 3 B 0 0 1 1 1 0 1 1 1 5 1 0 4 » LEN  ( 1

0 6 0 3C 0 0 1 1 1 1 0 0 1 5 3 6 0 < <1 A B C  ( <

0 6 1 3D 0 0 1 1 1 1 0 1 1 5 6 1 6 * “ I S C R N  < m ANDX

0 6 2 3 E 0 0 1 1 1 1 1 0 1 5 8 7 2 > >1 • > RO LX

0 6 3 3 F 0 0 1 1 1 1 1 1 1 6 1 2 8 ? ? I < 7

0 6 4 4 0 0 1 0 0 0 0 0 0 1 6 3 8 4 @ @F * & R T I
(Continued)
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H  APPLE BONUS ■

Dec Hx B inary H igh A sc Sc Ky In t Bs Aps BS 6502

0 6 5 41 0 1 0 0 0 0 0 1 1 6 6 4 0 A AF • A EOR IX
0 6 6 4 2 0 1 0 0 0 0 1 0 1 6 8 9 6 B BF < B
0 6 7 4 3 0 1 0 0 0 0 1 1 1 7 1 5 2 C CF r C
0 6 8 4 4 0 1 0 0 0 1 0 0 1 7 4 0 8 D DF 9 D
0 6 9 4 5 0 1 0 0 0 1 0 1 1 7 6 6 4 E EF 1 E EORZ
0 7 0 4 6 0 1 0 0 0 1 1 0 1 7 9 2 0 F FF 9 F LSRZ
0 7 1 4 7 0 1 0 0 0 1 1 1 1 8 1 7 6 G GF 1 G
0 7 2 4 8 0 1 0 0 1 0 0 0 1 8 4 3 2 H HF » H PHA
0 7 3 4 9 0 1 0 0 1 0 0 1 1 8 6 8 8 I IF f I EORIM
0 7 4 4  A 0 1 0 0 1 0 1 0 1 8 9 4 4 J JF i J LSRA
0 7 5 4B 0 1 0 0 1 0 1 1 1 9 2 0 0 K KF TEXT K
0 7 6 4C 0 1 0 0 1 1 0 0 1 9 4 5 6 L LF GR L JMP
0 7 7 4D 0 1 0 0 1 1 0 1 1 9 7 1 2 M MF CALL M EOR
0 7 8 4E 0 1 0 0 1 1 1 0 1 9 9 6 8 N NF D IM N LSR
0 7 9 4F 0 1 0 0 1 1 1 1 2 0 2 2 4 0 OF D IM 0
0 8 0 5 0 0 1 0 1 0 0 0 0 2 0 4 8 0 P PF TAB P BVC
0 8 1 51 0 1 0 1 0 0 0 1 2 0 7 3 6 Q OF END Q E O R IY
0 8 2 5 2 0 1 0 1 0 0 1 0 2 0 9 9 2 R RF IN P U T R
0 8 3 5 3 0 1 0 1 0 0 1 1 2 1 2 4 8 S SF IN PU T S
0 8 4 5 4 0 1 0 1 0 1 0 0 2 1 5 0 4 T TF IN P U T T
0 8 5 5 5 0 1 0 1 0 1 0 1 2 1 7 6 0 U UF FOR U EORZX
0 8 6 5 6 0 1 0 1 0 1 1 0 2 2 0 1 6 V VF =3 V LSRZX
0 8 7 5 7 0 1 0 1 0 1 1 1 2 2 2 7 2 w WF TO w
0 8 8 5 8 0 1 0 1 1 0 0 0 2 2 5 2 8 X XF STEP X CL I
0 8 9 5 9 0 1 0 1 1 0 0 1 2 2 7 8 4 Y YF NEXT Y EORY
0 9 0 5A 0 1 0 1 1 0 1 0 2 3 0 4 0 z ZF , Z
0 9 1 5B 0 1 0 1 1 0 1 1 2 3 2 9 6 C CF RETURN f
0 9 2 5C 0 1 0 1 1 1 0 0 2 3 5 5 2 \ SF GOSUB V.
0 9 3 5D 0 1 0 1 1 1 0 1 2 3 8 0 8 1 2 F REM 3 EORX
0 9 4 5E 0 1 0 1 1 1 1 0 2 4 0 6 4 S'. T LET A LSRX
0 9 5 5F 0 1 0 1 1 1 1 1 2 4 3 2 0 — _F GOTO _
0 9 6 6 0 0 1 1 0 0 0 0 0 2 4 5 7 6 9 F IF RTS
0 9 7 61 0 1 1 0 0 0 0 1 2 4 8 3 2 a 1 F P R IN T ADC IX
0 9 8 6 2 0 1 1 0 0 0 1 0 2 5 0 8 8 b "F P R IN T
0 9 9 6 3 0 1 1 0 0 0 1 1 2 5 3 4 4 c #F P R IN T
1 0 0 6 4 0 1 1 0 0 1 0 0 2 5 6 0 0 d * F POKE
l O l 6 5 O l lO O lO l 2 5 8 5 6 e « ADCZ
1 0 2 6 6 O l lO O l lO 2 6 1 1 2 ■f &F COLOR= RORZ
1 0 3 6 7 O l 1 0 0 1 1 1 2 6 3 6 8 9 • F PLOT
1 0 4 6 8 O llO lO O O 2 6 6 2 4 h (F * PLA
1 0 5 6 9 O l lO lO O l 2 6 8 8 0 i > F H L IN A D CIM
1 0 6 6A O l 1 0 1 0 1 0 2 7 1 3 6 j * F !• RORA
1 0 7 6B O l l O l O l l 2 7 3 9 2 k +F AT
1 0 8 6C O l lO l lO O 2 7 6 4 8 1 V L IN JMP I
1 0 9 6 0 0 1 1 0 1 1 0 1 2 7 9 0 4 m - F 9 ADC
H O 6E O l l O l l l O 2 8 1 6 0 n . F AT ROR
111 6 F O l l O l l l l 2 8 4 1 6 o / F VTAB
1 1 2 7 0 O lllO O O O 2 8 6 7 2 P OF = BVS
1 1 3 71 O i l 1 0 0 0 1 2 8 9 2 8 q IF = A D C IY
1 1 4 7 2 O l l lO O lO 2 9 1 8 4 r 2 F >
1 1 5 7 3 O l l l O O l l 2 9 4 4 0 s 3F >
1 1 6 7 4 O i l  1 0 1 0 0 2 9 6 9 6 t 4F L IS T
1 1 7 7 5 O l l l O l O l 2 9 9 5 2 u 5F 9 ADCZX
1 1 8 7 6 O l l l O l l O 3 0 2 0 8 V 6 F L IS T RORZX
1 1 9 7 7 o n i o i i i 3 0 4 6 4 M 7F POP
1 2 0 7 8 O l l l lO O O 3 0 7 2 0 X 8F NODSP S E I
121 7 9 0 1 1 1 1 0 0 1 3 0 9 7 6 y 9F NODSP ADCY
1 2 2 7A O l l l l O l O 3 1 2 3 2 z I F NOTRACE
1 2 3 7B 0 1 1 1 1 0 1 1 3 1 4 8 8 i F DSP
1 2 4 7C 0 1 1 1 1 1 0 0 3 1 7 4 4 I1 <FF DSP
1 2 5 7D 0 1 1 1 1 1 0 1 3 2 0 0 0 > =F TRACE ADCX
1 2 6 7E O l l l l l l O 3 2 2 5 6 r~' >F PR# RORX
1 2 7 7F 0 1 1 1 1 1 1 1 3 2 5 1 2 RUB ?F IN #
1 2 8 8 0 1 0 0 0 0 0 0 0 3 2 7 6 8 C n NUL END
1 2 9 81 lOOOOOOl 3 3 0 2 4 AN AC SOH FOR S T A IX
1 3 0 8 2 1 0 0 0 0 0 1 0 3 3 2 8 0 BN BC STX NEXT
131 8 3 lO O O O O l1 3 3 5 3 6 CN CC ETX DATA
1 3 2 8 4 1 0 0 0 0 1 0 0 3 3 7 9 2 DN DC EOT IN P U T STYZ
1 3 3 8 5 1 0 0 0 0 1 0 1 3 4 0 4 8 EN EC ENQ DEL STAZ
1 3 4 8 6 1 0 0 0 0 1 1 0 3 4 3 0 4 FN FC ACK D IM STXZ
1 3 5 8 7 lO O O O l l l 3 4 5 6 0 GN GC BEL READ
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Dec Hx B inary H ig h  A sc Sc Ky In t Bs A ps Bs 6502

1 3 6 8 8 1 0 0 0 1 0 0 0 3 4 8 1 6 HN HC BS GR DEY
1 3 7 8 9 10 001001 3 5 0 7 2 IN IC HT TEXT
1 3 8 8A 1 0 0 0 1 0 1 0 3 5 3 2 8 JN JC LF PR# TXA
1 3 9 BB 1 0 0 0 1 0 1 1 3 5 5 8 4 KN KC VT IN #
1 4 0 8C l o o o n o o 3 5 8 4 0 LN LC FF CALL STY
141 8D 1 0 0 0 1 1 0 1 3 6 0 9 6 MN MC CR PLOT STA
1 4 2 BE 1 0 0 0 1 1 1 0 3 6 3 5 2 NN NC SO H L IN STX
1 4 3 8 F l O O O l l l l 3 6 6 0 8 ON OC S I V L IN
1 4 4 9 0 1 0 0 1 0 0 0 0 3 6 8 6 4 PN PC DLE HGR2 BCC
1 4 5 91 1 0 0 1 0 0 0 1 3 7 1 2 0 QN QC DC1 HGR S T A IY
1 4 6 9 2 1 0 0 1 0 0 1 0 3 7 3 7 6 RN RC DC2 HCOLOR*=
1 4 7 9 3 1 0 0 1 0 0 1 1 3 7 6 3 2 SN SC DC3 HPLOT
1 4 8 9 4 1 0 0 1 0 1 0 0 3 7 8 B 8 TN TC DC4 DRAM STYZX
1 4 9 9 5 1 0 0 1 0 1 0 1 3 8 1 4 4 UN UC NAK XDRAM STAZX
1 5 0 9 6 1 0 0 1 0 1 i o 3 8 4 0 0 VN VC SYN HTAB S TX ZY

151 9 7 1 0 0 1 0 1 1 1 3 8 6 5 6 MN MC ETB HOME
1 5 2 9 8 1 0 0 1 1 0 0 0 3 8 9 1 2 XN XC CAN ROT= TYA
1 5 3 9 9 1 0 0 1 1 0 0 1 3 9 1 6 8 YN YC EM SCALE= STAY
1 5 4 9A 1 0 0 1 1 0 1 0 3 9 4 2 4 ZN ZC SUB SHLOAD TXS
1 5 5 9B 1 0 0 1 1 0 1 1 3 9 6 8 0 CN ESC ESC TRACE
1 5 6 9C 1 0 0 1 1 1 0 0 3 9 9 3 6 \ N FSS NOTRACE
1 5 7 9D 1 0 0 U 1 0 1 4 0 1 9 2 3 N MCU GS NORMAL STAX
1 5 8 9E 1 0 0 1 1 1 1 0 4 0 4 4 8 ~N ~C RS IN V E R S E
1 5 9 9F 1 0 0 1 1 1 1 1 4 0 7 0 4 _ N US FLASH
1 6 0 AO 1 0 1 0 0 0 0 0 4 0 9 6 0 N SPC SPC COLOR= L D Y IM
161 A l 1 0 1 0 0 0 0 1 4 1 2 1 6 !N i i POP LDA IX
1 6 2 A2 1 0 1 0 0 0 1 0 4 1 4 7 2 "N “ " VTAB LDX IM
1 6 3 A3 1 0 1 0 0 0 1 1 4 1 7 2 8 #N # # H IM E M i
1 6 4 A4 1 0 1 0 0 1 0 0 4 1 9 8 4 *N * * LOMEM: LDYZ
1 6 5 A5 1 0 1 0 0 1 0 1 4 2 2 4 0 % N % % ONERR LDAZ
1 6 6 A6 1 0 1 0 0 1 1 0 4 2 4 9 6 S<N & & RESUME LDXZ
1 6 7 A7 1 0 1 0 0 1 1 1 4 2 7 5 2 ’ N * ’ RECALL
1 6 8 A8 1 0 1 0 1 0 0 0 4 3 0 0 8 (N < ( STORE TAY
1 6 9 A9 1 0 1 0 1 0 0 1 4 3 2 6 4 > N ) > SPEED= L D A IM
1 7 0 AA 1 0 1 0 1 0 1 0 4 3 5 2 0 *N * * LET TAX
171 AB 1 0 1 0 1 0 1 1 4 3 7 7 6 +N + + GOTO
1 7 2 AC 1 0 1 0 1 lOO 4 4 0 3 2 ,N 9 RUN LDY
1 7 3 AD 1 0 1 0 1 1 0 1 4 4 2 8 8 -N - IF LDA
174 AE 1 0 1 0 1 1 1 0 4 4 5 4 4 .N ■ RESTORE LDX
1 7 5 AF 1 0 1 0 1 1 1 1 4 4 8 0 0 /N / / &
1 7 6 BO l O l 1 0 0 0 0 4 5 0 5 6 ON 0 0 GOSUB BCS
177 B1 1 0 1 1 0 0 0 1 4 5 3 1 2 IN 1 1 RETURN L D A IY

1 7 8 B2 1 0 1 1 0 0 1 0 4 5 5 6 8 2N 2 2 REM
1 7 9 B3 1 0 1 1 0 0 1 1 4 5 8 2 4 3N 3 3 STOP
1 8 0 B4 1 0 1 1 0 1 0 0 0 4 6 0 8 0 4N 4 4 ON LDYZX
181 B5 1 0 1 1 0 1 0 1 4 6 3 3 6 5N 5 5 M A IT LDAZX
1 8 2 B6 1 0 1 1 0 1 1 0 4 6 5 9 2 6N 6 6 LOAD LDXZY IContinued)

Two

EDIT 6502
T.M LJK

Pass Assembler, Disassembler, and Editor Single Load Program
DOS 3.3., 40/80 Columns, for Apple II or Apple II Plus*

A  M U S T  F O R  T H E  M A C H IN E  L A N G U A G E  P R O G R A M M E R . E d i t  6 5 0 2 ' i s  a  tw o  p a s s  A s s e m 
b le r .  D is a s s e m b le r  a n d  t e x t  e d ito r  fo r  th e  A p p le  c o m p u te r  It i s  a  s in g le  lo a d  p ro g ra m  
th a t  o n ly  o c c u p ie s  7 K  o f  m e m o r y . Y o u  c a n  m o v e  f r e e ly  b e tw e e n  a s s e m b lin g  a n d  d is a s 
s e m b lin g . E d i t in g  i s  b o th  c h a r a c t e r  a n d  l in e  o r ie n t a t e d , th e  tw o  p a s s  d is a s s e m b l ie s  
c r e a t e  e d it a b le  s o u r c e  f i le s .  T h e  p ro g ra m  is  so  w r it t e n  s o  a s  to  e n c o m p a s s  c o m b in e d  

d is a s s e m b l ie s  o f  6 5 0 2  C o d e . A S C II  t e x t , h e x  d a ta  a n d  S w e e t  16 c o d e  E d i l  6 502  m a k e s  th e  
u s e r  fe e l h e  h a s  n e v e r  le f t  t h e  e n v iro n m e n t  o f b a s ic .  I t  e n c o m p a s s e s  a  la r g e  n u m b e r  of 
p s e u d o  o p c o d e s , a l lo w s  l in k e d  a s s e m b l ie s ,  s o f t w a r e  s t a c k in g  ( s in g le  a n d  m u lt ip le  
p a g e ) a n d  c o m p le te  c o n t ro l o f p r in te r  (p a g a n a t io n  a n d  ta b  s e t t in g )  U s e r  i s  f re e  to 
m o v e  s o u r c e ,  o b je c t  a n d  s y m b o l t a b le  a n y w h e r e  in  m e m o ry . R e q u ire m e n ts : 4 8 K  of 
R A M . a n d  O N E  D IS K  D R IV E . O p t io n a l u s e  o f 8 0  c o lu m n  M & R b o a r d , o r  lo w e r  c a s e  a v a i l a 

b le  w it h  P a y m a r  L o w e r  C a s e  G e n e ra to r

TAKE *  LOOK AT JUST SOME OF THE EDITING COMMAND FEATURES. Insert at line » n Oelele a characler 
Insert a characler Oelele a line # n L is ! line # nl. n2 lo line # n3 Change line * nl lo  n2 "stringl" Search 
line *  nl to n2  ' stringl"

L J K  E n terp rises  In c. P .O . Box 10827 St. Lo u is, MO 63129 (314)846-6124
•Edil 6502 T.M. ot L JK  EM. Inc.. — ’ Apple T.M. ol Apple Computer Inc.

LOOK AT THESE KEY BOARD FUNCTIONS: Copy lo Ihe end ol line and 
exit Go lo Ihe beginning ot Ihe line abort operation delete a 
character at cursor location: go lo  end ol line find character 
after cursor location: non destructive backspace: insert a 
characler at cursor location sh ilt lock: shitt release: lorward 
copy delete line number prefix special prinl characters. Com
plete cursor control home and clear, right, lelt down up Scro ll a 
line al a lim e Never type a line number iflaln.

A ll th is  and much much more —  Send lo r FREE In lo rm ition . 

Introductory Price $50.00.

MIS
COMPUTER 8»StO SOtlW»R!
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APPLE BONUS

Dec Hx Binary H ig h  Asc Sc Ky In t Bs A ps Bs 6502
1 8 3 B7 1 0 1 1 0 1 1 1 4 6 8 4 8 7N 7 7 SAVE
1 8 4 BB 1 0 1 1 1 0 0 0 4 7 1 0 4 8N 8 8 DEF CLV
1 8 5 B9 1 0 1 1 1 0 0 1 4 7 3 6 0 9N 9 9 POKE LDAY
186 BA 1 0 1 1 1 0 1 0 4 7 6 1 6 iN l I P R IN T TSX
1 8 7 BB 1 0 1 1 1 0 1 1 4 7 8 7 2 5 N 1 * CONT
1 8 8 BC 1 0 1 1 1 1 0 0 4 8 1 2 8 <N < < L IS T LDYX
189 BD 1 0 1 1 1 1 0 1 4 8 3 8 4 =N = = CLEAR LDAX
1 9 0 BE 1 0 1 1 1 1 1 0 4 8 6 4 0 >N > > GET LDXY
191 BF 1 0 1 1 1 1 1 1 4 8 8 9 6 ?N ? ? NEW
1 9 2 CO 1 1 0 0 0 0 0 0 4 9 1 5 2 @N © @ TAB ( C PY IM
1 9 3 C l llO O O O O l 4 9 4 0 8 AN A A TO CMP IX
1 9 4 C2 1 1 0 0 0 0 1 0 4 9 6 6 4 BN B B FN
1 9 5 C3 1 1 0 0 0 0 1 1 4 9 9 2 0 CN C C SPC (
1 9 6 C4 1 1 0 0 0 1 0 0 5 0 1 7 6 DN D D THEN CPYZ
1 9 7 C5 1 1 0 0 0 1 0 1 5 0 4 3 2 EN E E AT CMPZ
1 9 8 C6 1 1 0 0 0 1 1 0 5 0 6 8 8 FN F F NOT DECZ
1 9 9 C7 1 1 0 0 0 1 1 1 5 0 9 4 4 GN 6 G STEP
2 0 0 C8 1 1 0 0 1 0 0 0 5 1 2 0 0 HN H H + IN Y

2 0 1 C9 1 1 0 0 1 0 0 1 5 1 4 5 6 IN I I - CM PIM
2 0 2 CA 1 1 0 0 1 0 1 0 5 1 7 1 2 JN J J * DEX
2 0 3 CB 1 1 0 0 1 0 1 1 5 1 9 6 8 KN K K /
2 0 4 CC 1 1 0 0 1 1 0 0 5 2 2 2 4 LN L L a CPY
2 0 5 CD 1 1 0 0 1 1 0 1 5 2 4 8 0 MN M M AND CMP
2 0 6 CE 1 1 0 0 1 1 1 0 5 2 7 3 6 NN N N OR DEC
2 0 7 CF 1 1 0 0 1 1 1 1 5 2 9 9 2 ON 0 0 >
2 0 8 DO 1 1 0 1 0 0 0 0 5 3 2 4 8 PN P P = BNE
2 0 9 D1 1 1 0 1 0 0 0 1 5 3 5 0 4 QN Q Q < C M P IY
2 1 0 D2 1 1 0 1 0 0 1 0 5 3 7 6 0 RN R R SGN
21 1 D3 1 1 0 1 0 0 1 1 5 4 0 1 6 SN S S IN T
2 1 2 D4 1 1 0 1 0 1 0 0 5 4 2 7 2 TN T T ABS
2 1 3 D5 1 1 0 1 0 1 0 1 5 4 5 2 8 UN U U USR CMPZX
2 1 4 D6 1 1 0 1 0 1 1 0 5 4 7 8 4 VN V V FRE DECZX
2 1 5 D7 1 1 0 1 0 1 1 1 5 5 0 4 0 WN w w SCRN (
2 1 6 D8 1 1 0 1 1 0 0 0 5 5 2 9 6 XN X X PDL CLD
2 1 7 D9 1 1 0 1 1 0 0 1 5 5 5 5 2 YN Y Y POS CMPY
2 1 8 DA 1 1 0 1 1 0 1 0 5 5 8 0 8 ZN z z SQR
2 1 9 DB 1 1 0 1 1 0 1 1 5 6 0 6 4 CN C RND
2 2 0 DC 1 1 0 1 1 1 0 0 5 6 3 2 0 NN V LOG
2 2 1 DD 1 1 0 1 1 1 0 1 5 6 5 7 6 I N MCU 1 EXP CMPX
2 2 2 DE 1 1 0 1 1 1 1 0 5 6 8 3 2 "'N A COS DECX
2 2 3 DF 1 1 0 1 1 1 1 1 5 7 0 8 8 _N - S IN
2 2 4 EO 1 1 1 0 0 0 0 0 5 7 3 4 4 N TAN CPX IM
2 2 5 E l 1 1 1 0 0 0 0 1 5 7 6 0 0 ! N ATN SBC IX
2 2 6 E 2 1 1 1 0 0 0 1 0 5 7 8 5 6 "N PEEK
2 2 7 E 3 1 1 lO O O l1 5 8 1 1 2 #N LEN
2 2 8 E4 1 1 1 0 0 1 0 0 5 8 3 6 8 *N S T R * CPXZ
2 2 9 E 5 1 1 1 0 0 1 0 1 5 B 6 2 4 %N VAL SBCZ
2 3 0 E 6 1 1 1 0 0 1 1 0 5 8 8 8 0 &N ASC IN C Z
231 E7 1 1 1 0 0 1 1 1 5 9 1 3 6 ’ N C H R *
2 3 2 E8 1 1 1 0 1 0 0 0 5 9 3 9 2 (N L E F T * IN X
2 3 3 E 9 1 1 1 0 1 0 0 1 5 9 6 4 8 > N R IG H T * BB CIM
2 3 4 EA 1 1 1 0 1 0 1 0 5 9 9 0 4 *N M ID * NOP
2 3 5 EB 1 1 1 0 1 0 1 1 6 0 1 6 0 +N
2 3 6 EC 1 1 1 0 1 1 0 0 6 0 4 1 6 ,N SYNTAX CPX
2 3 7 ED 1 1 1 0 1 1 0 1 6 0 6 7 2 - N RWO GSB SBC
2 3 8 EE 1 1 1 0 1 1 1 0 6 0 9 2 8 .N OUT DTA IN C
2 3 9 EF 1 1 1 0 1 1 1 1 6 1 1 8 4 /N IL L  QNT
2 4 0 FO 1 1 1 1 0 0 0 0 6 1 4 4 0 ON OVERFLW BEQ
241 F I 1 1 1 1 0 0 0 1 6 1 6 9 6 IN OUT MEM S B C IY
2 4 2 F 2 1 1 1 1 0 0 1 0 6 1 9 5 2 2N UNF STM
2 4 3 F 3 1 1 1 1 0 0 1 1 6 2 2 0 8 3N BD SUBS
2 4 4 F 4 1 1 1 1 0 1 0 0 6 2 4 6 4 4N RDM ARY
2 4 5 F 5 1 1 1 1 0 1 0 1 6 2 7 2 0 5N D IV  ZER SBCZ X
2 4 6 F 6 1 1 1 1 0 1 1 0 6 2 9 7 6 6N IL L  D IR IN C Z X
2 4 7 F 7 1 1 1 1 0 1 1 1 6 3 2 3 2 7N TYP M IS
2 4 8 F 8 1 1 1 1 1 0 0 0 6 3 4 8 8 8N STR LNG SED
2 4 9 F 9 1 1 1 1 1 0 0 1 ' 6 3 7 4 4 9N FRM CPX S B C Y

2 5 0 FA 1 1 1 1 1 0 1 0 6 4 0 0 0 ■ N CANTCNT
251 FB 1 1 1 1 1 0 1 1 6 4 2 5 6 SN UNDFNC
2 5 2 FC 1 1 1 1 1 1 0 0 6 4 5 1 2 <N ERROR
2 5 3 FD 1 1 1 1 1 1 0 1 6 4 7 6 8 =N < SBCX
2 5 4 FE 1 1 1 1 1 1 1 0 6 5 0 2 4 >N < IN C X

2 5 5 F F 1 1 1 1 1 1 1 1 6 5 2 8 0 ?N <
JMCftO
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PUTS
YOU

O rg a n iz e  y o u r  b u s in e ss  w ith  
a c c o u n tin g  s o ftw a re  fro m  S BC S :

•  G e n e ra l L e d g e r
•  A c c o u n ts  R e ce iva b le
•  A c c o u n ts  P ayab le

T h e  a b o ve  p ro g ra m s  ca n  be  used  a lo n e  o r  in te 
g ra te d . T h e y  in c lu d e  e x te n s iv e  e r ro r  c h e c k in g  
a n d  d a ta  e n try  p ro m p tin g , n u m e ro u s  re p o rts , 
d e p a r tm e n ta liz in g , a n d  b u d g e tin g . D e ta ile d  d o c 
u m e n ta tio n  in c lu d e d .

G e t on  to p  o f  th in g s ! C a ll o r  w r ite  to d a y . 

SMALL BUSINESS COMPUTER SYSTEMS
4140  G re e n w o o d , L in c o ln , N E  68504 (402) 467-1878

A STATISTICAL ANALYSIS  
A N D  FILE  M A IN TE N A N C E SYSTEM  

FOR THE APPLE II™  MICROCOMPUTER
As a Subset Language o f P-STAT™ 78... 

A-STAT™ 79 computes:
F R E Q U E N C IE S  

BI-V ARIA TE T A B L E S  • C H I S Q U A R E S  
C O R R EL A T IO N  M A T R IC ES  
M U LT IP LE  R E G R E S S IO N  

R ES ID U A LS  
A P P L E  P LO T  IN T E R F A C E  

A P P L E  F IL E  C A B IN E T  IN T E R F A C E  
F IL E  S O R T  

A Q Q R EQ A TIO N  
R E P O R T  W RITIN G  

C O M P L E T E  TR A N SFO R M A TIO N  LA N G U A G E  
R E A D S  V IS IC A L C  F IL E S

A-STAT™ 79
Uses Standard DOS Text File and EXEC's 

48K Version —  All program s in A pplesoft""
A-STAT™ 79 is available from:

ROSEN GRANDON ASSO CIATES  
7807 Whittier Street 

Tampa, Florida 33617 
(813) 985-4911 

A-STAT™ 79 on disk with 80-page manual... $145.00

Apple II tn> is  a trademark ot Ihe Apple Computer Inc.
P-STAT tm 78 is a trademark ot P-STAT Inc., Princeton, N.J. 
A-STAT tm 79 is copyrighted by Gary M. Grandon. Ph D

T errapin  Turtle
A r tif ic ia l  I n t e l l i g e n c e  by Patrick W inston 

Explores several issues inc lud ing  ana lys is  oi vis ion a n d  la n 

g uage . A n  introduction to the LISP la n g u ag e  is incorporated 

in the  second section. Addison-W esley $ 18.95 

K a tie  a n d  t h e  C o m p u te r  by Fred D 'Ignazio  

A  ch ildren 's picture book adven ture  abou t a  y oung  girl's 

im ag in a ry  trip ins ide  a  com puter. C reative C o m pu tin g  $6.95 

S m a l l  C o m p u te r s  by Fred D 'Ignazio

A book about the future oi sm all com puters a n d  robots, a im ed  

at adolescents. Frank lin  W aits $9.95

Be o n e  o i the  first persons to ow n your ow n  robot. It's fun, a n d  

unlike other pets, the Turtle obeys your com m ands. It moves, 

draw s, blinks, beeps, h as  a  sense of touch, a n d  doesn't need 

to b e  housebroken. Y ou  a n d  your Turtle ca n  d raw  pictures, 

nav iga te  mazes, push  objects, m a p  rooms, a n d  m uch , m uch 

more. The Turtle's activities are  lim ited on ly  by your im ag in a 

tion, prov id ing  a  cha llenge  for users o i a ll ages. Interfaces, 

in c lu d in g  soitware ior easy control o i the Turtle, a re  av a ilab le  

ior the A pp le , A tari, a n d  S-100 bus computers.

Terrapin w ill g ive  a  free Turtle to the person or persons w ho  

deve lop  the best p rogram  for the  Turtle by M arch  31, 1982. In 

add ition , Terrapin w ill p ay  royalties. For m ore information, 

w rite o r  call;

T e r r a p i n .  In c .
678 M assachusetts A venue  

C am b rid ge , M A  02139 

(617)492-8816

Books av a ila b le  from  Terrapin

T u r t le  G e o m e tr y  by  Abelson a n d  diSessa

A n innovative  book us ing  Turtle G raph ics  to explore

geometry, m otion, symmetry a n d  topology. MIT Press $20.00

M in d s to r m s  by Seym our Papert

A n  exciting book abou t ch ildren, computers, a n d  learn ing . 

Explains the  ph ilosophy of the new  L O G O  lan guag e . Basic 

Books$12.95
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Apple Bits, Part 2

Part 1 of last m onth’s article, 
“ Apple B its,”  (40:75) presented a 
machine language program for 
p lo tting  low  resolution graphics 
patterns from encoded data.
This part w ill present an Integer 
BASIC program for constructing  
the patterns used by the 
machine language driver. Next 
m onth ’s part w ill give detailed  
instructions on how to  create 
low  resolution anim ations using 
these tools.

R ichard  C. V ile  
3467 Y e llow s tone  D rive  
Ann A rbo r, M l 48105

T h e Pattern  M aker Program

T h e  p ro g ra m  a llo w s  y o u  to  create 

p a tte rn s  a n d  s to re  th e m  in  tab le s  for 

s u b se q u e n t u se  by  a n im a t io n  p rogram s. 

I t  b e g in s  b y  a s k in g  a c o u p le  o f 

q u e s tio n s :

HEIGHT AND WIDTH OF
PATTERNS?
TABLE ADDRESS IN DECIMAL?

T h e  p a tte rn s  crea ted  m a y  be  up to 8 

ro w s  h ig h  b y  8 c o lu m n s  w id e , b u t  m a y  

be s m a lle r  th a n  th a t  as  w e ll .  For e x a m 

p le , o n e  set o f p a tte rn s  th a t  I  u se  c o n 

s is ts  o f  7 row s by  5  c o lu m n s . T h e y  fo rm  

a " g i a n t "  cha rac te r set th a t  m a y  be used 

t o  create b illb o a rd  m essages o n  the  

A p p le  screen. T h e  tab le  o f p a tte rns  is 

s to red  in  A p p le  R A M  a n d  m a n ip u la te d  

by  PEEK s a n d  P O K E s . T h u s , it  is 

necessary to  te ll th e  p ro g ram  w h e re  in  

m e m o ry  th e  tab le  is  lo ca te d . T h is  is the  

reason fo r  the  second  q u e s tio n . I  ty p ic a l

ly  store  tab le s  at 3072  ($C 00 ). T he  

tab le s  m u s t  b e  saved o n  tape  or d is k  for 

e v e n tu a l u se  by  a n im a t io n  program s.

Figu re  1: Building the pattern.

T h e  p rogram  w i l l  d is p la y  a  rec

ta n g u la r  border e n c lo s in g  a n  area e q u a l 

i n  s ize  to  the  pa tte rns  spec ified , as 

s h o w n  in  figure  1. In s id e  the  p a tte rn  

border, a  b l in k in g  cu rso r w i l l  be seen. 

T he  use r m a y  m o v e  th is  cu rso r a b o u t , 

in s id e  the  border, a n d  e ith e r add  or 

de le te  parts  o f a p a tte rn  in  the  process.

T h e  p a tte rn  m ak e r  w i l l  re spond  to  

an y  o f th e  fo llo w in g  c o m m a n d s :

PATTERN
VERIFY
MODIFY
RECORD
SAME
HELP
QUIT,BYE,STOP,EXIT

T h e  c o m m a n d s  are  typed  in  fu l l ,  or 

abb rev ia te d  to  the  firs t le tte r. I f  y o u  

forget w h a t  the  c o m m a n d s  are, s im p ly  

type  " H E L P "  or " H "  a n d  the  m e n u  o f 

c o m m a n d s  w i l l  be lis te d  for y o u . (N o te : 

Y o u  w i l l  p ro bab ly  lose  any  p a tte rn  in  

progress if  y o u  do  tha t.)

T h e  c o m m a n d s  have  th e  fo l lo w in g  

effects:

P A T T E R N : T h e  area in s id e  the  

bo rder is  erased, th e  cu rso r appears  i n 

s ide , a n d  the  u se r m a y  b e g in  c re a tin g  a 

n e w  p a tte rn .

M O D IF Y :  R e ca lls  a  g iv e n  p a tte rn  

fr o m  the  tab le , so the  use r m a y  m o d ify  

it .

S A M E : R e tu rn s  to  th e  s am e  p a tte rn  

as th e  o ne  m o s t  re ce n tly  crea ted  or 

m o d if ie d  (a llow s  the  use r to  recover 

f r o m  a c c id e n t ly  s tr ik in g  " E N T E R "  

w h i le  c rea t in g  a p a t te r n .)

V E R IF Y : D is p la y s  th e  n u m e r ic  codes 

fo r  th e  p a tte rn  u n d e r  c o n s tr u c t io n  or 

m o d if ic a t io n .  M a in ly  in c lu d e d  fo r  

d e b ug g in g  the  p a tte rn  m a k e r  p rogram  

itse lf.

H E L P : D is p la y s  th e  m e n u  o f 

c o m m a n d s .

Q U IT ,B Y E ,S T O P ,E X IT : C a u s e  the  

te rm in a t io n  o f th e  p rogram . N o te  th a t  

the  screen is  c leared a n d  re tu rn e d  to  

T E X T  m o de .

T h e  p ro g ram  opera tes i n  m ix e d  lo w  

re s o lu t io n  g raph ics  m o d e  a n d  uses  the  

b o t to m  fo u r  lin e s  o f the  screen  fo r  en te r

in g  c o m m a n d s  a n d  p ro m p ts . T h e  p ro 

g ram  w i l l  p ro m p t  th e  u se r b y  ty p in g :

COMMAND?

and  th e n  w a it in g  for a response . If  a n y  o f 

the  above  c o m m a n d s  are  en tered , the  

p rogram  w i l l  ta k e  the  co rre sp on d in g  a c 

t io n , o th e rw ise  i t  s im p ly  re p ro m p ts  the  

user. T h e  " P " ,  " M " ,  a n d  "S "  c o m 

m a n d s  w i l l  cause  th e  cu rso r to  be  

transferred  in s id e  th e  rec tang le  o n  the  

g rap h ic s  p o r t io n  o f the  screen. W h ile  

the re , th e  u se r m a y  e n te r  "c u r s o r  c o n 

t ro l k e y s "  or " p a t te r n  c o n tro l key s”  to 

s h if t  th e  cu rso r a ro u n d  th e  p a tte rn  and  

create or erase parts  o f th e  p a tte rn .
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T h e  cu rso r c o n tro l keys a n d  th e ir  

results  are lis te d  in  tab le  1 a n d  the  

patte rn  c o n tro l keys a n d  th e ir  re su lts  are 

lis ted  in  tab le  2.

Table 1

K E Y  EFFEC T

—►  M o v e  the  cu rso r o ne  c o lu m n  

to  the  r ig h t . If  th e  cu rso r is 

a lready  a t  the  fa r r ig h t  o f the  

rec tang le , th e n  " w r a p "  

a ro u n d  to  the  far le ft o f the  

p a tte rn , b u t  o n e  ro w  fu rth e r 

d o w n . I f  a t th e  e x trem e  b o t 

t o m  r ig h t  o f th e  p a tte rn , th en  

" w r a p ”  a ro u n d  to  the  ex trem e  

to p  le ft  o f the  p a tte rn .

R  S a m e  as

M o v e  th e  cu rso r o ne  c o lu m n  

to  th e  le ft . A t  th e  ex trem e  

p o s it io n s  " w r a p ”  a ro u n d  in  a 

fa s h io n  a n a lo g ou s  to  th a t 

desc ribed  above  fo r  the-*- or 

R  keys .

L  S a m e  as-<- .

U  M o v e  th e  cu rso r u p  o ne  row .

(W rap  a ro u n d  also]

D  M o v e  th e  cu rso r d o w n  one  

ro w . (W rap  also)

E N T E R  R e tu rn  the  cu rso r to  the  c o m 

m a n d  area o f th e  screen.

E S C  S a m e  as for " E N T E R " .

Table 2

K E Y  E F F E C T

A d d  a so lid  b lo b  to  th e  p a tte rn  

in  th e  p o s it io n  in d ic a te d  by  

th e  c u rre n t  lo c a t io n  o f the

curso r.

Erase the  p art o f the  p a tte rn  

( if  any ) lo ca ted  a t  th e  cu rre n t 

p o s it io n  o f the  cursor.

P a t t e r n  C r e a t io n  U t i l i t y

0 REM PATTERN  MAKER PROGRAM EUR ttPP t.E  L U K E S  GRAPH.1. CS
1 HIM PTTERN< 7 > »B IT 5 ( 7 )»A*< 2 5  >
2 FOR 1 = 0 TO 7 ’.P T T E R N ( I  )= B IT S i  1 )=v i  NEX I i
4 K 6 D = -1 6 3 8 4  :  C LR --  lo 3 6 S :U A l  1=3000
5 GOSUB 10000

10

11
12
13
14
15
16 
17

45
50
51

54

56
58
60

70

30

90

100

110

120

IN PUT "COMMAND? 
I F  A»=
IF
IF
IF
I F
IF
IF

A * = 
A$ = 
A i -  
A i=  
A*= 

A$=

OR

OR
OR
OR
OR
OR
OR

AS

A *= "P A T T ER N " THEN GOSUB 50 
A $ = "V E R IF Y "  THEN GOSUB 1000 
A * = "M 0 D IF r"  THEN GOSUB 1500 

RECORD" I HEN GOSUB 2000A *  = 
A *  = 
A$ = 
A t  -

SAME"
H" OR A i= " H E L P "  THEN GOSUB 2500 
0 "  OR A*® ” Q U IT "  OR A t - 11 B Y E "  OR A *= '

THEN GOTO 30 25  
GOTO 10
KOR 1=0 TO 7 JP T T E R N ( I ) = 0 !  NEXT IS  GR
C 0 L 0 R = i :  H L IN  14 , 1 4 + U ID T H + l AT 1 4 :  H L IN  1 4 , 1 4 + U IP T H + l AT 
H E IG H T + 1 ! V L IN  1 4 ,14 + H E IG H T+ l AT 1 4 !  V L IN  1 4 ,14 + H E IG H T+ l 
14+ U ID TH + l
SAMCOLR* SCRN< 15+ CO L• 15+ROW ) :K E Y =  P E E K  ( KBD ) !  I F  KEY> = 128 THEN 
58
COLOR3 I S !  PLOT 15+ C O L,15+ R O U ! FOR 1=0 TO 1 0 :  N EXT I :  CDLOR=0 
: PLO T 15+ CO L,15+ R O U ! FOR 1=0 TO 1 0 ! NEXT IS  I F  S A V C 0 LK # 1 5  THEN 
52
C O LO R= 15: PLOT 15+ C O L,15+ R O U :  COLOR=0: GOTO 52 
I F  KEY= 141 OR K EY = 1 55  THEN RETURN :  POKE C L R ,0 !
I F  K E Y *  A S C ( " R " > AND K E Y * 1 4 9  IHEN 70SCOL=COL+1

THEN 52SROH=ROW +15COL=0: I F  ROW -HEIGHT THEN 5 2 :R 0 W = 0 : GOTO 5 2  
I F  K E Y *  A S C ( " L "  ) AND K E Y * 136 THEN 8 0 5 C O L= C O L-1 :  I F  C0L>=0 THEN  
5 2 : c o l =w id t h - i : r o u =r o u - i :  i f  row>=o t h e n  5 2 : rou= h e i g h t - i : c o l = 
U ID T H - i :  GOTO 52
I F  K E Y *  A S C ( " U " )  THEN V 0 IR 0 U = R 0 U -1 :  I F  RUW>=0 THEN 
H E IG H T - i :C O L = C O L - i :  I F  C0L>=0 THEN 5 2 :C 0 L = U ID T H - 1 :

THEN GOSUB 
THEN GOSUB 
0R  A t= “ B Y E" STO P " OR A * = " E X IT 1

14 +
AT

COLOR=15 
I F  CO LCUIDTH

I F  K E Y *  ASC<
o : c o l =c o l + i :
I F  K E Y *  ASCi 
I F  K E Y *  ASC<" -  
VTAB 2 3 :  PR IN T  
:  TAB i :  PR IN T

H" ) THEN 100 
IF  COLCUIDTH 
+ " ) THEN 110 

> THEN 120

:ROW=ROU+i: I F  ROU-.HEIGHT

5 2 :R 0 U =
GOTO 52 
THEN 5 2 :R 0 U =

THEN 5 2 :C 0 L = 0 : 
V A L U E = K  GOSUB 
V A LU E= 0 : GOSUB

GOTO 
5 0 0 : 
5 0 0 :

52
GO T O : 
GOTO

" IN V A L ID  K E Y " : FOR K=1 TO 
[ GOTO 52

2 5 :  N EXT K !  VTAB 23

_ — Bnflderbund Softuuqr .. . ------------

#2 V ista Wood W ay, San Rafae l. C A  94901 (4 1 5 ) 4 5 6 -6 4 2 4
.....tnim.......

SOFTWARE AUTHORS!
for Apple, Atari, TRS-80, NEC, Hitachi. . . .

B r o d e r b u n d  S o f t w a r e  is  l o o k i n g  f o r  n e w  a u t h o r s  t o  j o i n  i t s  
i n t e r n a t i o n a l  t e a m  o f  p r o g r a m m e r s .  If  y o u  h a v e  a  p r o d u c t  f o r  
t h e  m i c r o  m a r k e t ,  l e t  u s  s h o w  y o u  t h e  a d v a n t a g e s  o f  w o r k in g  
w ith  o u r  t e a m  o f  d e s i g n ,  p r o d u c t i o n  a n d  d i s t r i b u t i o n  
s p e c i a l i s t s .

C a l l  o r  w r i t e  f o r  o u r  f r e e  A u t h o r s  K i t  t o d a y  o r  s e n d  u s  a  
m a c h i n e  r e a d a b l e  c o p y  o f  y o u r  w o r k  f o r  p r o m p t  r e v ie w  u n d e r  
s t r i c t e s t  c o n f i d e n c e .
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W h e n  R E C O R D in g  o r  M O D IF Y in g  

p a tte rns , th e  p ro g ra m  w i l l  request a  K E Y  

to  assoc ia te  w i t h  th e  p a tte rn . T h e  user 

s h o u ld  re spond  to  th is  request b y  s im p ly  

s tr ik in g  th e  des ired  key  (do n o t  h it  

E N T E R , u n le s s  th a t  is  th e  des ired  key). 

C o n t r o l key s  (except fo r  C on tro l-c) are 

in c lu d e d . T h e  a s soc ia t io n  th a t  is  m ad e  

" in t e r n a l ly "  b y  th is  is  as fo llo w s : T he  

p ro g ram  conve rts  th e  A S C II  v a lu e  o f the  

key  s tru c k  to  a  tab le  o ffse t. T h is  o ffse t is 

th e n  u se d  w h e n  s to r in g  or re tr ie v ing  the  

co rrespon d ing  p a tte rn  f r o m  m e m o ry . 

T h e  s a m e  id e a  w i l l  b e  u sed  b y  a n im a 

t io n  p ro g ram s  in  o rder to  p o in t  the  

m a c h in e  lan guag e  d r ive r  at th e  correct 

p o s it io n s  in  m e m o ry  fo r  a g iv e n  p a tte rn .

T h e  p a tte rn  m a k e r  p ro g ram  does n o t  

L O A D  a n d  S A V E  th e  p a tte rn  tab les 

its e lf . T h is  is  th e  r e s p o n s ib ility  o f the  

user. For e x am p le , suppose  y o u  have  

crea ted  a  ta b le  w h ic h  s ta rts  a t  lo c a t io n  

$ C 0 0  a n d  ex te nd s  as fa r as $FFF . A fte r  

e x it in g  th e  p a tte rn  m a k e r  p rogram  and  

r e tu rn in g  to  the  In tege r B A S IC  c o m 

m a n d  leve l, y o u  w o u ld  g iv e  th e  fo l lo w 

in g  c o m m a n d :

>  BSAVE PATTERN TABLE XYZ ,

A $C 00 ,L $7 F F

a s s u m in g  th a t  y o u  have  a disk-based 

sy s te m . T o  save  the  s am e  tab le  o n  tape , 

y o u  w o u ld  e n te r  th e  m o n it o r  a n d  (after 

s e tt in g  u p  y o u r  recorder, etc.) type:

•C O O .FFFW

a n d  w a it  fo r  th e  m o n it o r  to  w r ite  i t  a ll 

o u t  to  th e  cassette.

B e lo w  is th e  l is t in g  o f th e  p ro g ram  in  

In tege r B A S IC . Note: If  y o u  store  y o u r  

tab le s  i n  lo w  m e m o ry , be  sure  to  p ro tec t 

th e m  fr o m  th e  B A S IC  p ro g ram  itse lf. 

For e x am p le , w h e n  I  u se  the  area from  

$ C 0 0  (d e c im a l 3072) to  SFFF, I  firs t 

issue  th e  c o m m a n d :

LO M EM : 4096  

Final N ote

T h e  p a tte rn  m a k e r  p ro g ram  uses  the  

m a c h in e  lan gu ag e  d r ive r p ro g ram  ( in  

o rder to  s u p p o r t  th e  M o d ify  c o m m a n d ) . 

T h u s , th e  fo l lo w in g  c o m p le te  sequence  

o f c o m m a n d s  w o u ld  b e  used  to  r u n  the  

p a tte rn  m a k e r  to  a d d  or m o d if y  pa tte rns  

p re v io u s ly  saved in  f i le  B PA T S :

>  B LO A D  BPATS

>  B LO A D  APPLE-BITS

>  LO M EM : 4096

>  R U N  PATTERN M AKER

If n o  p re v io u s  f i le  o f p a tte rn s , s u c h  as 

BPA T S , is  b e in g  used , th e n  the  firs t c o m 

m a n d  in  the  sequence  m a y  be o m it te d .

500  TEMP=PTTERN<COL)
510  FOR B=0 TO 7 : BITS< B >=TEMP MOD 2 TEMP=TEMP/2! NEXT 6 
5 1 5  BITS<ROW )=VALUE 
517  TEMP=BITS< 7 >
520 FOR B=6 TO 0 STEP -1  
530 TEM P=2*TEM P+BITS<B)
540 NEXT B
550 PTTERN(COL >=TEMP
551 IF  VALUE=0 THEN C0L0R=0 
5 5 5  PLOT 15+COL , 15+ROU
557  C0L0R=15  
560  RETURN

1000 FOR 1=0 TO 7 :  PRINT PTTERN<I ) f " " i t  NEXT I  
1010 RETURN
1500 INPUT "WHICH KEY?”
1505 KEY= PEEK ( KBD ) !  IF  KEY<128 THEN 1505  
1510 POKE C LR »0:0FFS E T=(K E Y -128  )*WIDTH  
1512  POKE 2 0 4 8 ,WIDTH! POKE 2 0 4 9 ,HEIGHT 
1515 POKE 60 , ( ADDR+0FFSET) MOD 256 
1520 POKE 61 *( ADDR+'OFFSET ) /2 5 6  
1522 GR
1525  POKE 3 6 ,1 5 !  POKE 3 7 r l5  
1530 COLOR-15! CALL 2058  
1532 POKE 3 6 ,0 !  POKE 3 7 ,2 3
1535  C0L0R=1! HLIN  1 4 , 14+W ID TH +l AT 1 4 ! HLIN  1 4 , 14+W IDTH+l AT 14+  

HEIGHT+1
1540 V L IN  1 4 , 14+H EIG HT+l AT 1 4 ! VLIN  1 4 , 14+H EIG H T+l AT 14+W IDTH+l

1545 FOR 1=0 TO W IDTH-1
1550 P TTE R N (I )= PEEK (ADDR+O FFSET+I)
1555 NEXT I
1560 GOTO 52
2000 PRINT "WHICH KEY?"
2001 KEY= PEEK (K B D )! IF  KEY<128 THEN 2001
2002 POKE C L R ,0 ! KEY=KEY-1 2 8 !OFF3ET=KEY*WIDTH  
2005  FOR 1=0 TO W IDTH-1
2010  POKE ADDR+OFFSET + I,P T T E R N < I )
2020 NEXT I  
2030  RETURN
2500 REM HELP SUBROUTINE
2501  REM
2510  TEXT ! CALL -9 3 6
2 5 1 5  VTAB 2 !  TAB 2 ! PRINT "COMMAND";! TAB 1 2 ! PRINT "EFFECT”
2520 TAB 2 !  PRINT “ = = = = = = = ” ?5 TAB 1 2 !  PR INT “ = = = = = = = “
2525  VTAB 5 ! TAB 2 !  PRINT "P A TTE R N "ji TAB 1 2 ! PRINT "STARTS A NEW 

PATT e r n "
2526  PRINT
2527  TAB 2 !  PRINT "M O D IF Y ";: TAB 12! PR INT "CALLS UP AN OLD PATTERN 

FO R"
2529  TAB 1 2 ! PRINT "M O D IFIC A TIO N S."
2530 PRINT
2531 TAB 2 !  PRINT "RECORD” ; :  TAB 12: PR INT "SAVES CURRENT PATTERN 

IN  T HE"
2533  TAB 1 2 : PRINT "PATTERN TABLE. IT  WILL BE"
2535  TAB 12.* PRINT "ASSOCIATED WITH A K EY ."
2536 PRINT
2537  TAB 2 :  PRINT "S A M E ";: TAB 1 2 : PRINT "RETURNS TD PATTERN AREA"

2539  TAB 1 2 : PRINT "WITHOUT DESTROYING THE"
2541 TAB 1 2 : PRINT "CURRENT PATTERN."
2542  PRINT
2543  TAB 2 :  PRINT "H E L P ";:  TAB 1 2 : PRINT "DISPLAYS T H IS  MESSAGE."

2585  PRINT : TAB 2 : PRINT " TO Q U IT , TYPE ANY OF THE FOLLOWING:"

2587  TAB 2 :  PRINT " ' Q U IT ', ' 0 ' , ' STO P', ' B Y E ',  OR 'E X IT '"
2590 GOSUB WAIT 
2 5 9 °  RETURN
3000 REM WAIT SUBROUTINE
3001 REM
3005  POKE CLR,0
301.0 KEY= PEEK. (KBD),* IF  KEY< 128  THEN 3010  
3015 POKE CLR,0
3020  IF  KEY* ASC<"Q" ) THEN RETURN 
3 0 2 5  TEXT : CALL - 9 3 6 :  END 

10000 TEXT : CALL -9 3 6  
10005  K B D = -1 6 3 8 4 :C L R = -1 6 3 6 8  
100 10 INPUT "HEIGHT OF PATTERNS " , HEIGHT  
10015  INPUT “WIDTH OF PATTERNS " ,  WIDTH 
10020 INPUT "TABLE ADDRESS IN  DECIMAL ” , ADDR
10030 RETURN__________________________________________________ _____________________

JMCftO
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I WHY THE MICROSOFT
M ■ m i # i n i i  i i A i f P i  A i mh a i i a a h

M I

LLJ
Memory — you never seem to have quite 

enough of it.
But if you're one of the thousands of Apple 

owners using the SoftCard, there's an economical 
new way to expand your memory dramatically

16K ON A PLUG-IN CARD.
Microsoft’s new RAMCard simply 

plugs into your Apple II,® and adds 16k ^  g  
bytes of dependable, buffered ■
read/write storage.

Together with the SoftCard, ,
the RAMCard gives you a 56k j P ”
CP/M® system that’s big enough | j -
to take on all kinds of chores that B j  | \ ~
would never fit before (until now, f j  *■ «1
the only way to get this much B j i  ,* *  ■!
memory was to have an Apple £  ,
Language Card installed). :x  " t .  ;

GREAT SOFTWARE: i l
YOURS, OURS, OR THEIRS. ^

With the RAMCard and 
SoftCard, you can tackle large- " jj* J
scale business and scientific g |  I ;  ;
computing with our COBOL and l iq L  | !  ! -
FORTRAN languages. Or greatly (L* is
increase the capability of CP/M : f j v  T *

1 6 k

applications like the Peachtree Software account
ing systems. VisiCalc™ and other Apple software 
packages can take advantage of RAMCard too.

And RAMCard give's you the extra capacity to 
develop advanced programs of your own, using the 

SoftCard and CP/M. Even with the RAMCard in 
place, you can still access your ROM BASIC  

and monitor routines.
L #  JOIN THE SOFTCARD

FAMILY.
The RAMCard is just the 

latest addition to the SoftCard 
family — a comprehensive sys- 

- - tem hardware and software
1. ” 3 o that can make your Apple more

-  versatile and powerful than you
_ —®. :jS j ever imagined.
■ ! I s t f ' S m  Your Microsoft dealer has all

the exciting details. Visit him 
si i %' y  “  soon, and discover a great idea
3  that keeps getting better.

* Mi cr osof t  Consumer 
/ —^  Products, 4 0 0 108th Ave. N.E.,

5: : 1 —  Suite 200, Bellevue, WA 98004.
;= Z Z ^  (206)454-1315.

/ H K J V p S C f T

So ftC ard , RAM Card and M icrosoft are tradem arks 
of M icrosoft, In c. Apple II is  a registered 
tradem ark of Apple  Com puter Inc. 2-80 i s  a 
reg istered  tradem ark of Z ilog . Inc. CP/M  is  a

reg istered  tradem ark of 
“ " n f iC L *  *  D ig ital R ese arch  Inc

■>•••• • • V is iC a lc  is  a  registered
tradem ark of Personal

----------------- So ftw are , In c. M icrosoft
Co nsum er P roducts is  a  
d iv is io n  of M icrosoft, Inc.

/MCRpSOff



/AICRO
PET Vet
By Loren Wright

I t  seem s  th a t  m a n y  o f  tho se  accessories 

p ro m is e d  fo r  th e  V IC  are re a lly  g o in g  to  

appear i n  O c to b e r . T he  V IC  1515 

g ra p h ic  p r in te r  is  n o w  av a ilab le , a n d  a t  a 

re la t iv e ly  lo w  p rice  —  $395 . I t  is based 

o n  th e  S e ik o sh a  p r in te r . T he  S e iko sha  

p r in te r , m e n t io n e d  in  its  A x io m  G P-80M  

im p le m e n ta t io n  in  o u r  p r in te r  o ve rv iew  

in  A u g u s t  (M IC R O  39 :33 ), is a  d o t 

m a tr ix  w i t h  a n  in te re s tin g  des ign . A  

s in g le  h a m m e r  s tr ikes  ra p id ly  ag a in s t 

s p lin e s  o n  a p la te n , w h ic h  ro ta te  freely 

b e n e a th  th e  paper. T h is  p r in te r  p r in ts  

th e  e n tire  P E T /V IC  charac te r set, and  

an y  p ro g ra m m a b le  characters y o u  m ig h t  

c o m e  u p  w i t h .  I t  is a lso  p in  p ro g ram 

m a b le  so y o u  c a n  p roduce  h ig h  re so lu 

t io n , d o t  g ra p h ic  p r in to u ts . T h e  design  

c o m p ro m is e s  m a d e , perhaps  a c co u n t in g  

fo r  the  lo w  p rice , arc s lo w  p r in t in g  speed 

(30  charac te rs  pe r second) a n d  its  re

q u ire m e n t  fo r  a  spec ia l, na rrow er paper 

(8 "  p in  to  p in ) . F o r tu n a te ly , th e  paper 

s h o u ld n 't  be to o  expens ive  s in c e  i t  is 

p la in ,  n o t  h e a t s e n s it iv e  o r  a lu m in u m  

coated .

A  n u m b e r  o f e x pan s io n  cartridges 

a n d  g am es  w i l l  be  re leased in  Sep tem ber 

a n d  O c to b e r . S o m e  o f th e  g am es  have  

w o r k in g  n a m e s  l ik e  " V I C  S lo t , "  

" J u p ite r  L a n d e r ,"  a n d  V IC  A v e n g e r ."  

O n  th e  m o re  serious  s ide , there  w i l l  be a 

p ro g ra m m ab le  charac te r genera to r p ro 

g ram , a m a c h in e  language  m o n ito r ,  a 

T o o lk it- lik e  "P ro g ra m m e r 's  A id ,”  a n d  a 

p ackage  ca lle d  "S u p e r  E x p an d e r ."  T he  

" S u p e r  Expande r”  expands  V IC  B A S IC  

to  in c lu d e  th in g s  l ik e  co n v e n ie n t  co lor, 

c irc le-draw ing , a n d  m us ic- p lay in g  c o m 

m a n d s . P rices s ta rt a t $30  fo r  s o m e  o f 

th e  gam es .

A lso  in  O c to b e r , th e  3K  a n d  8K  R A M  

e x pan s io n  cartridges w i l l  be av a ilab le . 

T he  16K  e x pan s io n  w i l l  requ ire  th e  ex

p a n s io n  m o d u le , w h ic h  p ro bab ly  w o n ’ t 

b e  a v a ila b le  u n t i l  early  n e x t year. T he  

Programmer's Reference Manual, w h ic h  

c o n ta in s  m e m o ry  m ap s  a n d  a  m ore  

th o ro u g h  d o c u m e n ta t io n  o f B A S IC , is 

n o w  av a ila b le  fo r  $ 14 .95 . T he  C o m m o 

dore l ig h t  p en , m e n t io n e d  in  D a v id  

M a lm b e rg 's  a r tic le  (page 54 , th is  issue)

w i l l  n o t  be av a ila b le  in  th e  n e a r  fu tu re , 

so peop le  w a n t in g  to  try  M r . M a lm b e rg 's  

p rogram s  w i l l  h ave  to  u se  th e  System s  

F o rm u la te  o r  A ta r i l ig h t  pens.

M y  p re v io u s  V IC  a n n o u n c e m e n ts  

ap p a re n tly  gave s o m e  peop le  th e  false 

im p re s s io n  th a t  M IC R O  is  in v o lv e d  in  

s e llin g  th e  V IC . W e  rece ived  a  few  le t

ters a s k in g  for in fo rm a t io n  b u t ,  u n fo r 

tu n a te ly , n o  checks!

C om m odore H otlines

A p p le  tr ie d  h a v in g  a  toll-free h o t  lin e  

n u m b e r , b u t  w h e n  th e y  w ere  de luged  

w i th  ca lls  i n  th e  firs t few  m o n th s , the  

c o m p a n y  w as  fo rced  to  cance l th e  ser

v ice  a n d  ch ange  to  a sy s te m  w here  the  

n u m b e rs  are av a ila b le  o n ly  to  dealers . I 

ca lle d  C o m m o d o r e  to  f in d  o u t  i f  they , 

to o , w ere  h a v in g  second  th o u g h ts , b u t  I 

w a s  encouraged  to  p u b lic iz e  th e  tw o  

n u m b e rs .

For te c h n ic a l in fo rm a t io n  o n ly : 

1-800-523-5622 

For a ll o th e r  in fo rm a t io n : 

1-800-523-5614

JMCftO

ABBS 4 .0

It was wor th  the wai t !
The o r ig in a l  A pp le  B u l l e t i n  Board 

Sy s tem  is now  the u l t im a te  

p e r s o n a l  message  system.

C o m p a t i b l e  w i th  m a n y  large 

d isk sys tems and  D i s k l l .

Add-on  m o d u le s  for 

c u s to m iz a t io n .

Software Sorcery, Inc. 

7927 Jones Branch Dr. 400 

Me Lean, VA 22102

^  (703)  385-2944

Q See for  yourse l f !  D ia l

(703) 255-2192

LOGICAL SOFTWARE, INC.
PROUDLY PRESENTS:

MAIL EXPRESS
A MAIL LIST PROGRAM FOR THE APPLE II.

An e a sy  lo u sa , powerful mailing list utility that can be used by com 
pan ies or individuals to store the Name. Address. Telephone number ot 
clients or friends

M AIL E X P R E S S  provides U ser Definable C od es tor City. State and Zip 
T h e se  C o d e s shorten the time required by you to type in nam es to your 
mailing list and save  room on the disk!

— Store up to 2,200 names per disk
— Sort a file in 30 seconds
— Prints Return Addresses
— Machine Language Find Routine will search for any Informa

tion included in the file in seconds.
T h is is an  e a sy  to use professional quality mail list able to handle large 

or sm all files p r j c e  5 4 9  9 5

$2.00 Postage & Handling

Logical Software, Inc. 
P.O. Box 354 
Farm ington, M l 48024
(313) 474-8774

®  Apple and Apple II a re  registered 
tradem arks of Apple Computer Inc
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Ep so n  MX 70 -v
Ep so n  MX 80 I
Ep so n  MX-80 FT  s  
D iab lo  630
N ec 5 5 3 0 ................ .......................
T E C  1500 S la rw n te r 25cps 
T E C  1500 S ta rw n le r 45cps

C a ll lo t  P rices

$2495.00
$1495.00
$1795.00

we beat the price...
XCluSlVC D n p  Y e a r  W a rra n tw  In ^ ln r lA / lExclusive One Year Warranty Included

A
800im $779

W IT H  O N E YEAR E X T E N D E D  W A R R A N TY  

A va ila b le  w ith o u t w a rra n ty  fo r  even less.

A T A R I  S O F T W A R E

ATARI
Computers 

for people;

ATARI 810 
DISC DRIVE

CX401 G e n e ra l A cco un tin g  $399.00
C X402  A c c o u n ts  R e ce iv a b le . $399 00
C X 4 0 3  Invento ry C o n tro l $399.00
C X404  W ord P ro ce sso r . $119.00
C X 4 0 5  P IL O T  . $68 00
C X 4 13 M IC R O S O F T  B A S IC  $68 00
CX4101 In v ita tio n  lo  P rogram m ing  1 $17.00
C X41 02  K ingdom  $13.00
C X41 03  S ta t is t ic s  $17.00
CX4104 M ailing  L is t  $17.00
C X41 05  B la ck ja c k  $13.00
C X41 06  Invita tion  to Program m ing  2 $20.00
CX4107 B io rhythm  $13.00
C X 4 I0 8  H angm an $13 00
C X41 09  G rap h  It $17 00
C X 4 110 T o u c h  Typ in g  . S20.00
C X 4 1 11 S p a c e  In vad ers . $17.00
C X 4 1 12 S la te s  8  C a p ita ls  $13.00
C X4114 Euro pean  C o u n tr ie s  8  C a p ita ls . $13.00
C X 4 H 5  M ortgage 8  Lo an  A n a ly s is  $13.00
C X 4 1 16 P e rso n a l F itn e s s  P ro g ..........................................$59.00
C X41 17  In v ita tio n  to  P rog ram m ing  3  $20.00
C X 4 t  18 C o n v e rsa tio n a l F ren ch  $45 00
C X 4 1 19 C o n v e rsa tio n a l G e rm an  $45.00
C X 4 1 20 C o n v e rsa tio n a l S p a n ish  $45.00
CX4121 Energ y  C za r $13 00
C X41 25  C o n v e rsa tio n a l Ita lia n  $45 00

C X 6 0 0 I U S  H istory .
CX6002 U S  Governm ent 
CX6003 Su p erv iso ry  S k ills .
CX6004 W orld H istory 
CX6005 B a s ic  Socio logy.
C X60 06  C o unse ling  Proced 
CX6007 p rinc ip a l o l A ct..
CX6008 P h y s ic s .....................
CX6009 S rea t C la s s ic s  
CX6010 B u s in e ss  Comm  
CX6011 B a s ic  P sycho log y.
CX6012 E ffe c tive  W riting 
CX6014 P rin c ip a ls  o l Eco n  
CX6015 Spelling  
CX6016 B a s ic  E le c tr ic ily  
CX6017 B a s ic  A lgebra 
CX8106 Bond A n a ly s is
CX8107 S to ck  A n a ly s is ...............................
CX8108 S to ck  Charting  
CXL4001 Edu catio n  System  M aster 
C XL4002 B a s ic  Com puting  Language 
C XL4003 A ssem bler Editor 
C XL4004 B aske tb a ll 
C XL4005 Video E a se l 
C XL4006 Su per Breakout 
C XL4007 M usic  Com poser 
C XL4009 C h e ss  
C XL4010 3  0  T ic  Tac-Tow

CXL4011 Star R a id e rs ..............................................  $32.00
CXL4012 M issle Command ........................................$32.00
CXL4013 A stero id s ........................................................ $32.00

CXL4015 Te leL ink  
Compuhom e
V is ic a ic  ................................................ ........
Le tte r Pertect (W ord Processo r!
So u rce  .............................

$20.00 
$74.95 

$149.00 
. $119.00 

$89.00

A ta ri5 P e rip h e ra ls :

400 If iK  . .
410 Recorder
822 P rin te r ..................................................
825 P r in t e r .............................................
830 Modem 
850 In terlace

$329.00 
$59.00 

$359.00 
$ C A L L  
$159.00 
$  C A L L

A ta ri'- A c c e s s o rie s
New D O S 2 System $21 00
CX70 Light Pen 
CX30 Paddle 
CX40 Jo y  S t ick

$64.00
$18.00
$18.00

C X853  16K PAM 
M icrotek 16K RAM 
M icrotek 32K RAM

$89.00
$75.00

$169.00

CBM Software
W ordPro3 P lus $199.00
W ordPro4 P lus 
Com m odore Tax Package

$299.00
$399.00

V is ic a ic
E B S  A c c ts . Rec./lnventory In teractive  Syst 
B P l Genera l Ledger 
OZZ In form ation System  
Dow Jo n e s  Portfolio

$149.00
$595.00
$329.00
$329.00
$129.00

P a sc a l
Leg a l Tim e Accounting  
W orld C ra ft 80 
Word Check 
Create-A Qase 
P o w e r ...........
So cke t 2-Me 
J in sam

$239.00 
$44900 
$289.00 
$180 00 
$219.00 

$89 00 
. $20.00 

Ca ll

Disks
CX8100 B lank  D isk  (5) 
Syco m  B lank  O isk  (10)

$22.00
$29.00

com m od ore

8032 $1099

VIC 20
$259

Vic-TV M o d u a l........................$19.00
V ic  C a s s e tte ............................ $69.00
V ic  D isk  D r iv e ......................... $ C all
V ic  6 Pack p ro g ra m ............. $44.00

M axell B lank  D isk  (101 
M axell B lank  D isk  (101

Printers

$36 00 
$46 00

No R isk, No D epos it On Phone O rders, COD o r C red it Card, 
S h ipp e d  Sam e Day You C all *

* on  a ll in s to c k  u n its  *  _  _  _  a — —  M(800) 233-8950IN P A , C A L L  (717) 327-9575

COMPUTER MAILORDER

501 E. 3RD ST., WILLIAMSPORT, PA 17701

To Order:
Phone orders invited (800 number is lor order desk 
only) Or send check or money order and receive 
tree shipping Pennsylvania residents add 6%  
sa le s  tax Add 3 %  tor V isa  or M C  Equipment 
is subiect to price change and availability without 
notice Please call between 11 AM S  6 PM

No. 41 -  O ctober 1981 MICRO -  The 6502/6809 Journa 99



Interfacing Two 12-Bit 
AID Converters to an AIM

Use 12-bit AID  converters for 
extra precision. A BASIC 
program on AIM 65 may be used 
to  call a machine code routine  
to  run the converters fo r logging 
applications.

G. Roger Heal and 
J. Derek Openshaw 
Department of Chemistry and 

Applied Chemistry 
University of Salford 
Salford M5 4WT, England

A n  im p o r ta n t  a p p lic a t io n  o f m ic r o 

processors is in  d a ta  lo g g in g  sys tem s  

w h e re  a n a lo g  s ig n a ls  r e p re s e n t in g  

te m pe ra tu re , p ressure , f lo w , w e ig h t , 

e tc ., are conve rted  in to  d ig ita l codes and  

s to red  or d isp lay ed . T h e  A IM  65 m ic r o 

c o m p u te r  is a  p a r t ic u la r ly  u se fu l dev ice  

fo r  these  sys tem s  because  th e  t im e rs  in  

th e  on-board  V IA  (ve rsa tile  in te rface  

adap to r) c a n  be u sed  to  c o n tro l th e  log

g in g  in te rv a l, a n d  th e  b u ilt- in  p r in te r  is 

id e a l for re co rd ing  th e  data .

T h e  sub je c t o f A / D  converters  h as  

been  in tr o d u c e d  by  M a r v in  D e  Jong, 

M IC R O  15:40 . H is  d ev ice  w as  o f the

8-bit type . T h is  g ives  a  p re c is io n  o f 

read ings  o f  1 in  25 6  or a p p ro x im a te ly  

0 .4 % . For m a n y  purposes  t h is  m a y  be 

s u f f ic ie n t ly  accu ra te , b u t  fo r  s c ie n t if ic  

use , h ig h e r  p re c is io n  is  u s u a l ly  requ ired . 

T w e lv e  b its  g ives  a  p re c is io n  o f 1 in  

4 0 9 6  o r  a p p ro x im a te ly  0 .0 2 5 % . T he  

7570  J d ev ice , described  by  D e  Jong , uses 

th e  success ive  a p p ro x im a t io n s  m e th o d  

o f c o n v e rs io n  a n d  is fast. In  gene ra l, the  

p r ic e  o f  A / D  converters  increases w ith  

n u m b e r  o f b its  a n d  w i t h  th e  speed o f 

o p e ra t io n . For o u r  p u rpo se , speed o f c o n 

ve rs io n  w a s  u n im p o r ta n t ,  b u t  p re c is io n  

w as . I f  c a lc u la t io n s  w i t h  th e  logged data  

are  to  be carr ied  o u t  i n  B A S IC , be tw een  

th e  lo g g in g  o pe ra t io n s , th is  executes 

re la t iv e ly  s lo w ly  a n d  th e  v a lu e  o f a  fast 

A / D  conve rte r m a y  be  lost.

For the se  reasons w e  chose  to  u se  an  

IC L  7109  m a n u fa c tu re d  b y  IN T E R S IL . 

T h is  is a 12-bit d ev ice  w i th  tri-state b u f

fers fo r  d ire c t c o n n e c t io n  to  m ic ro 

processor d a ta  lin e s . I t  uses the  d u a l 

s lope  in te g ra tin g  te c h n iq u e  a n d 's o  the  

co n v e rs io n  is  n o t  p a r t ic u la r ly  fast. I t  is 

q u o te d  as w o rk in g  a t  u p  to  3 0  conve r

s io n s  pe r second , b u t  w e  ran  i t  m u c h  

s lo w e r th a n  th a t . I t  h as  the  adv an tage  o f 

o n ly  c o s t in g  a b o u t L 10  in  th e  U n ite d  

K in g d o m . T h e  m a n u fa c tu r e r 's  d a ta  

shee t o n  the  d ev ice  h e lp fu l ly  g ives 

severa l m e th o d s  o f in te r fa c in g  to  m ic r o 

processors. S in ce  th e  A IM  65  h a s  e ig h t 

d a ta  lin e s , the  12 b its  fr o m  the  converter 

h ave  to  be transferred in  tw o  by tes, firs t 

as a n  8-bit b y te  fo llo w e d  b y  4  b its  in  a 

second  o p e ra t io n . T h e  firs t 8 b its  trans 

ferred are th e  least s ig n if ic a n t  b its  (right- 

h a n d  part o f th e  n u m b e r )  o r  lo-byte, a n d  

the  r e m a in in g  fo u r  b its  are th e  m o s t  s ig

n if ic a n t  b its  o r  h i-byte. W i t h  the se  fo u r  

b its  are a p o la r ity  s ig n a l, P O L , w h ic h  is 

h ig h  i f  th e  vo ltage  b e in g  conv e rted  is 

n eg a tiv e , a n d  an  over-range s ig n a l, O R , 

w h ic h  is  h ig h  if  the  vo ltage  ap p lie d  to  is 

to o  h ig h  fo r  th e  d ev ice  to  convert.

In  o u r  a p p lic a t io n  w e  requ ire d  tw o  

an a lo g  s ig n a ls  rep resen ting  tem pera tu re  

a n d  w e ig h t  to  b e  recorded. W e  co u ld  

h ave  used  a  m u lt ip le x in g  sy s te m  feed ing  

to  o n e  A / D  converter . H ow ev e r , s in ce  

th e  dev ices  described  are  so  cheap , w e 

d ec ided  to  u se  separate converters  for 

e ach  c h a n n e l. S in c e  o u r  a n a lo g  s igna ls  

w e re  c h a n g in g  very s lo w ly , w e  avo ided  

th e  need  fo r  s am p le  a n d  h o ld  am p lif ie rs  

before  th e  converters . T h u s , s in ce  w e  

h ad  to  dea l w i t h  tw o  converters  a n d  tw o  

b lo ck s  o f d a ta  fr o m  each , the  in te rface  

w ir in g  a n d  c o n tro ll in g  p ro g ram  h ad  to  

b e  c a re fu lly  des igned  to  sequence  the  

o pe ra t io n s  i n  th e  correct order. T he  

in te rface  c o n tro ll in g  s u b ro u tin e  is  w r it 

te n  in  6502  a s sem b ly  language , entered 

v ia  th e  A IM  e d ito r  a n d  assem b led  u s in g  

th e  on-board R O M  assem b le r. T h is  

m a c h in e  code  s u b ro u tin e  is  ca lle d  fr o m  

a B A S IC  m a in  p rogram  w i th  the  B A S IC  

U S R  fu n c t io n . T he  assem b led  m a c h in c  

code p ro g ram  is, in  p rac tice , s to red  o n  a 

cassette  tape , as is  the  m a in  B A S IC  

p rogram .

W iring the Interface

T h e  IC L  7109  is  in  a 40-p in  dua l- in 

l in e  p ackage  a n d  is  w ire d  u s in g  a  40-pin 

so cke t a n d  s u p p lie d  w i t h  th e  requ ired  

± 5 v o l t  p ow e r  leads . T h e  in te rface  be

tw e e n  th e  tw o  A / D  converters  a n d  the  

A IM  65  is  s h o w n  in  fig u re  1. T h e  c o n 

n e c tio n s  are v ia  J l ,  th e  use r in te rface  

p lug  o n  the  A IM  65 board, w h ic h  is lin ked  

d ire c t ly  to  th e  user V IA , R 6 52 2  (Z1 o n  

th e  A IM  b o a rd ). S o m e  co n n e c t io n s  are 

th e  s a m e  o n  b o th  7109s  a n d  are s h o w n  

o nce  o n  th e  le ft-hand  p a r t  o f the  

d ia g ram . T hese  co n n e c t io n s  in c lu d e  the  

p o w e r  s u p p lie s  (G N D , + 5 V , - 5 V ) ,  i n 

t e g r a t in g  c a p a c i t o r  C ,NT, a u to - ze ro  

c ap ac ito r  C ^ ,  re ference c a p ac ito r  C rc(, 

a n d  o s c il la to r  c o m p o n e n ts  C „  a n d  R„. A  

b u ilt- in  re ference  vo ltag e  is  ta k e n  o u t  

fr o m  p in  29  to  a 10- tum  p o te n t io m e te r  

to  p ro v ide  th e  reference vo ltag e  to  p in  39  

fo r  th e  second , de- in teg ra tion  stage o f 

c o n v e r s io n .  A n  e x te r n a l  re fe r e n c e  

v o lta g e  c o u ld  b e  p ro v id e d , b u t  th is  

reference f r o m  p in  29  w as  fo u n d  to  be 

s ta b le  e n o u g h  fo r  m o s t  p u r p o s e s .  

S evera l m o d e s  o f o p e ra t io n  are poss ib le  

w i t h  the se  conv e rte rs . W i t h  p in  21 

ta k e n  to  g ro u n d , the  " d i r e c t "  m o d e  is 

se lec ted . T h is  causes th e  o u tp u t  d a ta  

b its  to  be o n ly  la tc h e d  i n to  the  d a ta  lin e s  

u n d e r  th e  c o n tro l o f  C E / L p A D  (ch ip  

se le c t) a n d  H B E N  a n d  L B E N  (by te  

e n ab le  s igna ls ).

T h e  in te rn a l o s c il la to r  m a y  a lso  be 

c o n tro lle d  in  tw o  w ays . W i t h  p in  24 

ta k e n  to  th e  + 5 V  l in e , a n  R C  c o n f ig u ra 

t io n  is  u sed . (W it h  p in  2 4  ta k e n  to  

g ro u n d , crys ta l c o n tro l is  se lec ted .) T he  

R C  v a lu e s  s h o w n  g iv e  a n  o s c il la to r  fre

q u e n c y  o f a b o u t  70 K H z , w h ic h  a llo w s  

a b o u t 10 conve rs io n s  p e r  second  if  ru n  

a t  f u l l  speed c o n t in u o u s ly . T h e  exact 

c o n v e r s io n  t im e  d e p e n d s  u p o n  th e  

m a g n itu d e  o f th e  s ig n a l a n d  th e  opera 

t io n  o f the  R U N / H O L D  l in e  o n  p in  26.

I f  R U N / H O L D  is  ta k en  h ig h  for at 

leas t seven  pe riods  o f th e  o sc illa to r , the  

f ir s t stage o f c o n v e rs io n  ( in teg ra tio n ) 

s tarts  a n d  R U N / H O L D  m a y  th e n  be 

ta k e n  b a c k  to  a  lo w  leve l. I f  R U N /
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Figu re  1: Control and Data Lines
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S E L E C T

H O L D  is  h e ld  c o n t in u o u s ly  h ig h , the  

co nv e rte r  w i l l  cyc le  c o n t in u o u s ly , i.e . 

s ta r t in g  a n e w  co n v e rs io n  as soon  as the  

p re v io u s  o n e  has  f in is h e d . If , h ow eve r, 

R U N / H O L D  is  ta k e n  lo w  a fte r th e  c o n 

ve rs io n  h a s  s ta rted , th e  co n v e rs io n  is 

f in is h e d  a n d  th e  dev ice  w i l l  h a lt  i n  an  

au to-zero  m o d e , w i t h  the  d ig ita l d a ta  

ready  fo r  access. In  the  la y o u t  s h o w n , 

th e  R U N / H O L D  lin e s  fo r  b o th  A / D  

conve rte rs , p in  26 , are l in k e d  to  th e  c o n 

t r o l  o u t p u t  C B 2  o f  th e  V IA . T h e  

m a c h in e  code p ro g ram  is set u p  to  take  

C B 2  to  h ig h  (b in a ry  1) fo r  a  s ho rt pe riod  

a n d  b a c k  t o  lo w  (b in a ry  0) aga in .

T h e  m ic r o c o m p u te r  m u s t  b e  ab le  to  

d e te rm in e  i f  th e  A / D  converters  h ave  

f in is h e d  th e ir  separate  conve rs io n s . T o  

d o  th is  th e ir  S T A T U S  lin e s  (p in  2) are 

l in k e d  to  th e  in p u t  p o r t  lin e s  P B 6  and  

PB 7  fo r  conve rte r 1 a n d  co nv e rte r  2 

re spec tive ly . T h e  S T A T U S  s ig n a l goes 

h ig h  w h e n  co n v e rs io n  s tarts  (in teg ra

t io n ) a n d  goes lo w  aga in  w h e n  the  conver

s io n  h a s  f in is h e d  a n d  the  d a ta  h as  been

stored  in  the  o u tp u t  la tches . T h e  p ro 

g ram  is arranged to  ch e ck  PB 6  a n d  PB7 

u n t i l  th e y  are b o th  lo w , before  c o n t in u 

in g  o n  to  read the  d a ta  fr o m  th e  la tches .

W h e n  th e  d a ta  is a v a ila b le  fr o m  b o th  

c o n v e r te r s , th e  fo u r  s te p s  o f  d a ta  

trans fe r s ta rt. T h e  lo-byte (B1-B8), hi- 

b y te  (B9-B12), P O L  a n d  O R  lin e s  from  

b o th  converters  are l in k e d  to ge th e r in to  

d a ta  lin e s  PA0-PA7 o n  th e  V IA . T h e  w ir 

in g  p a tte rn  is s h o w n  in  tab le  1. T h e  data  

lin e s  PB0-PB3 are u sed  to  a p p ly  ch ip  

e nab le  a n d  b y te  e nab le  s ig n a ls  to  the  

converters. T hese  line s  are n o rm a lly  a ll 

h e ld  h ig h  a n d  n o  d a ta  is transferred. 

W h e n  b o th  converters  are ready  th e  firs t 

conve rte r is  selec ted  by ta k in g  PB 3  lo w . 

T here fore  its  C E / L O A D  is  ta k en  lo w . 

S im u lta n e o u s ly  lo-byte is  se lec ted  by 

ta k in g  P B 0  lo w . T h e  firs t d a ta  by te  is 

th e n  read  o ff fr o m  lin e s  PA0-PA7 a n d  

stored  in  R A M . I f  PA0-PA7 are c o n 

f ig u r e d  a s  i n p u t  l i n e s ,  t h e n  th e  

m ic ro c o m p u te r  reads th e n  as if  they  

w e re  o r d in a r y  m e m o r y  a t  a d d re ss

$A 001 . T h u s , L D A  $A 001  p u ts  th e  data  

in to  th e  a c c u m u la to r , w h e re  i t  m a y  be 

s to red  o r  opera ted  u p o n .

N e x t  P B 0  is restored to  h ig h  a n d  PB1 

is ta k e n  lo w  to  trans fe r h i-byte, P O L  and  

O R . N o te  th a t  lin e s  P A 4 , P A 5  are n o t  

c o n n ec te d  a t  th is  m o m e n t ,  so  the ir  

s ig n a ls  are r e d u n d a n t . P O L  a n d  O R  are 

d e lib e ra te ly  c o n n e c te d  to  P A 7 , P A 6  

re spec tive ly , because  the re  are  co n v e 

n ie n t  p ro g ram  in s tr u c t io n s  fo r  ch e ck in g  

th e  s ta te  o f  these  lin e s  u s in g  th e  N  a n d  V 

f la g s  i n  t h e  P S R  (p r o g r a m  s t a tu s  

reg ister). T h e  second  co nve rte r  is  n o w  

se lec ted  b y  P B 2  a n d  th e  s am e  tw o  steps 

for P B 0  a n d  PB1 are  u se d  fo r  th e  transfer 

o f its  d a ta .

T h e  an a lo g  s ig n a ls  are  co n n ec te d  to  

p in s  3 4  a n d  35 , w i t h  p in  3 4  n o rm a lly  at 

g ro u n d  p o te n t ia l ,  a n d  s h o u ld  be  p ro v id 

ed w i t h  th e  1 M 2  re s is to r a n d  0 .01  V F 

c a p ac ito r  to  f i lte r  o u t  A C  no ise . T he  

a n a lo g  s ig n a l a m p li tu d e  m a y  be u p  to  

tw ic e  th e  reference vo ltage  ap p lie d  to
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Table 1: Data bus connections.

Data B it or IC L  7109 Connector J1 VIA Port
Function Pin Number Pin Number Connection

1 16 14 P A 0

2 15 4 PA1

3 14 3 PA 2

4 13 2 PA 3

5 12 5 PA 4

6 11 6 PA 5

7 10 7 P A 6

8 9 8 PA 7

9 8 14 PA 0

10 7 4 PA1

11 6 3 P A 2

12 5 2 PA 3

O R

(overrange) 4 7 PA 6

P O L

(po la r ity ) 3 8 PA 7

p in  39  to  p roduce  a fu l l  scale  re ad ing . In  

th e  c ir c u it  s h o w n , a d ju s tm e n t  o f th e  10 

t u r n  p o te n t io m e te r  g iv e s  f u l l  sca le  

read ings  in  the  range  1-2 v o lts  w i th  

reasonab le  accuracy .

Assembly Program

T h e  m a c h in e  code  p ro g ra m  is  to  be 

stored  a t th e  to p  e nd  o f  the  a v a ila b le  

R A M , le av in g  th e  rest fo r  th e  B A S IC  p ro 

g ram . T h e  s ta r t in g  address is  set to  

$0F 00  (h ig h e st address $0FE6). T h e

l is t in g  in  a s sem b ly  language  is  g iv e n  in  

l is t in g  1. T h e  firs t p a rt, en tered  a t E l ,  is 

a n  in i t ia l i z in g  r o u t in e  a n d  o n ly  needs  to  

b e  en tered  once . A  second  e n try  p o in t , 

lab e lle d  E2 , is  th e  n o rm a l e n try  p o in t  to  

s ta rt th e  converters  a n d  read  th e ir  data . 

T im e r  1, in  th e  V IA , is  used  to  de ter

m in e  th e  p e r io d  b e tw e e n  conve rs ions  

a n d  m a k e s  u se  o f th e  in te rn a l A IM  in te r 

ru p t  l in e  IR Q . T h is  causes a  ju m p  to  a 

r o u t in e  addressed by  an  in te r r u p t  vector. 

T h e  e n try  p o in t  for th is  in te r r u p t

r o u t in e  is  a t V E C . F ro m  th is  p o in t  the  

processor ru n s  th ro u g h  fo u r  in s tr u c t io n s  

to  R T I a n d  th e n  re tu rn s  to  th e  n o rm a l 

p ro g ram . T h e  address fo r  th is  e n try  

p o in t  V E C  has  to  b e  set in  $ A 4 0 0  (lo- 

byte) a n d  $A 401  (h i-byte). T h e  in tia liz-  

in g  ro u tin e  carries th is  o u t  a u to m a tic a lly . 

T h e  in s t r u c t io n s  B Y T < V E C  a n d

• B Y T  >  V E C  lo a d  th e  lo w  b y te  a n d  h ig h  

b y te  p arts  o f the  address o f V E C  in to  the  

lo c a t io n s  V E C 1  a n d  V E C 2  respec tive ly . 

T h e  firs t s teps  o f th e  in i t ia l i z in g  r o u t in e  

th e n  lo ad  V E C 1  in to  $A 4 0 0  a n d  V E C 2  

in to  $A 401 . T h is  m e th o d  a ls o  h a s  the  

adv an tage  th a t , i f  th e  p ro g ra m  in s t r u c 

t io n s  are  ch ange d  d u r in g  d e v e lo p m e n t  

w o rk , th e  n e w  e n try  p o in t  address o f 

V E C  is  a u to m a t ic a l ly  re-calcula ted .

N e x t  a $00  is  p u t  in to  $A 003  

(D D R A , D a ta  D ir e c t io n  R eg is te r A) 

w h ic h  con fig u re s  a l l  th e  P A  lin e s  o f  the  

V IA  as in p u ts . T h e  p a tte rn  o f b its  

% 0 0 1 1  1111 represen ted  by  $3F  is  th e n  

p u t  in to  $A 0 0 2  (D D R B , D a ta  D ir e c t io n  

Reg is te r B) to  co n f ig u re  P B 6  a n d  PB 7  as 

in p u ts , b u t  PBO to  PB 5  as o u tp u ts  (PB4 

a n d  P B 5  are a c tu a lly  n o t  u se d ) . T h e  c o n 

verters  are s ta rted  by  R U N / H O L D  g o in g  

h ig h  th e n  lo w  after a sho rt d e lay , as  ex

p la in e d  above . I f  th e  o s c il la to r  fre quency  

is  a b o u t  70  K H z , a  t im e  o f 100 M s  is  re

q u ire d  to  s p a n  7 cycles . T h is  m a y  be 

c o n v e n ie n t ly  ach ie ve d  by  th e  u se  o f the  

d e lay  r o u t in e  i n  th e  A IM  m o n ito r ,  

lo c a te d  a t  $E C 0 F .

A IM -6 5 /S Y M -P E T -K IM -6 8 0 0
Universal Interface Board Converts AIM-65/SYM 

Into Professional Data Logger

MINI MOTHER 
BOARD

ADDRESS 
SELECTION 

(CLO CK . MUX 
A/D)

16 CHANNEL- 
MUX

BANK SELECT. 
ADDRESS 
(MEMORY)

16 A/D INPUTS 
A ± 15 VOLT 

POWER 
SUPPLY 
INPUTS

U M m u m m

C O L U M B U S  IN S T R U M E N T S  IN T E R N A T IO N A L  C O R P O R A T IO N
_ SupplMK ol Individual Instruments and tolal measuring systems

950 N. H A G U E AVE., CO LU M BU S, OHIO 43204U .S .A  
PHONE: (614) 488-6176 T E L EX : 246514

(A lso  connects to  PET o r K IM  w ith  adap te r cable. 
Adaptable to o the r 6502 and 6800 system s)

CO N TAIN S:
*  12  b its , 16  c h a n n e ls , fa s t  A /D  c o n v e r te r
*  s p a c e  fo r  a d d it io n a l 1 6 K  R A M  m e m o ry  o r  32K  

E P R O M  (o r  c o m b in a t io n )
*  re a l t im e  c lo c k /c a le n d a r  w ith  re a l t im e  in te r r u p t  

c a p a b i l i ty  a n d  10- y e a r  l i th iu m  b a tte ry  b a c k u p
*  p lu g s  d ir e c t ly  in to  A IM -6 5  e x p a n s io n  c o n n e c to r  

w ith  th e  h e lp  o f  a  m in i-m o th e r  b o a rd  w h ic h  
s u p p o r ts  u p  to  th re e  in te r fa c e  b o a rd s

*  s u p p lie d  w ith  s u p p o r t iv e  d e m o n s tra t io n  a n d  
c o n tro l p ro g ra m s

AVAILABLE M ODELS:
*  IB -902 Additional M em ory

S p a ce  (on ly) ............................................. $ 390.00
*  IB-902-A  C a le n d a r/C lo ck  p lus

m em ory s p a c e .......................................... $ 690.00
*  IB -902-B  A /D  (12 b its, 16 chann e ls

p lus m em ory s p a c e ) .......................... $ 960.00
*  IB -902-A B  A /D , p lu s m em ory sp ace

and c a le n d a r/c lo c k .............................. $1 ,270.00
M ini m other board to support up to th re e  (3) 
in terface b o a rd s ..................................................................................  $65.00

Quantity/ D iscounts A vailable
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T h is  r o u t in e  uses  a n  on-board t im e r  

in  the  R 6 52 2  m o n ito r  V IA  |Z32) a n d  the  

t im in g  p e r io d  h as  to  be set in  $A 418  (lo- 

by te ) a n d  SA 417  (hi-byte) in  m u lt ip le s  o f 

the  A IM  c lo c k  t im e  (1 M s a p p ro x im a te 

ly ). In  th e  in i t a l iz in g  r o u t in e  a t im e  o f 

$ 0 0 6 0  9 6  d e c im a l is  set. I t  appears th a t  

th is  pe riod , 9 6  M s, is s lig h t ly  to o  short, 

b u t  in  p rac tice  th e  in s tr u c t io n s  before 

a n d  after the  de lay  is called , take  u p  add i

t io n a l t im e  th e m se lv e s , so th e  rea l de lay  

is w e ll o v e r  100 ^  s. I t  s h o u ld  b e  n o te d  

t h a t  th is  t im e r  o n  th e  R 6 52 2  m o n ito r  

V IA  is  th e  o n e  u se d  to  t im e  the  w id th  of 

b its  o n  th e  seria l in te rface  to  pe riphera ls  

fr o m  the  A IM .  T here fore  a te le type  

co u ld  n o t  be used w i th  th is  arrangem ent.

T h e  n e x t in s t r u c t io n  sets th e  b it  p a t

te rn  % 0 1 0 0  0000  ($40) in  $A 00B  (A C R , 

A u x i l ia r y  C o n t r o l Reg ister) w h ic h  sets 

th e  t im e r  T 1  o n  th e  R 6 52 2  use r V IA  to 

free r u n n in g  m o d e  a n d  a llo w s  c o n 

t in u o u s  in te r r u p ts , w i t h o u t  o u tp u t  

p u ls e s  f r o m  P B 7 . T h e  b a s ic  t im in g  

p e r io d  fo r  T1 n o w  h as  to  b e  set by  

w r it in g  in to  $A 0 0 4  (T1L-L, lo-byte) and  

$A 0 0 5  (T 1L-H , h i-byte). If  the  m a x 

im u m  v a lu e  o f $FFFF w ere  used  th is  

w o u ld  co rrespond  to  65, 535  H s 

(d e c im a l) o r  65 .535  m s . I t  w a s  dec ided  

to  s h o r te n  th is  to  e x ac tly  50  m s  fo r  c o n 

v e n ie n ce . T he  h e x a d e c im a l p a tte rn  cor

re s p o n d in g  to  th is , $ C 3 5 0 , w as  loaded  

a n d  th e  pe riod  o f th e  t im e r  w as 

m e asu re d  u s in g  a n  accu ra te  frequency  

m e te r  a tta c h e d  to  th e  IR Q  in te r ru p t lin e  

o n  th e  A IM .  It  w a s  fo u n d  th a t  the  pe riod  

w a s  s lig h t ly  to o  lo n g , p re su m ab ly  

because  th e  crys ta l o n  o u r  p a r t ic u la r  

A IM  gave a pe riod  s lig h t ly  h ig h e r  th a n  

th e  n o m in a l  1 b s. I n  th e  in te res ts  o f ac

cu racy , tr ia l a n d  error w ere  used  to 

lo w e r  th e  t im e r  p e r io d  to  e x ac tly  50  m S . 

A  f in a l  s e tt in g  o f $ C 3 3 F  (49983 d e c im a l)  

w a s  a rr iv ed  a t  a n d  $ C 3  a n d  $3F  are set in  

$A 0 0 5  a n d  $A 0 0 4  respec tive ly . A c tu a l

ly , w r it in g  to  $A 0 0 4  p u ts  th e  lo w  by te  

in to  a la tc h  a n d  w r it in g  to  $A 0 0 5  p u ts  

th e  h ig h  b y te  in to  a  second  la tc h  a n d  

trans fers  b o th  la tc h  v a lues  in to  the  

t im e r  its e lf  a n d  s tarts  the  t im e r . A t  the  

s am e  t im e  th e  T 1  in te r r u p t  fla g  is 

c leared . T h e  5 0  m S  pe riod  is to o  sho rt 

o n  its  o w n , so  m u lt ip le s  o f th is  are re

q u ire d , p ro du ced  by  a c o u n te r  in  th e  p ro 

g ram . A  s u ita b le  e x am p le  w o u ld  be to  

c o u n t  4 0  in te rru p ts , w h ic h  w o u ld  p ro 

d u ce  a 2-second in te rv a l.

W h e n  th e  m a c h in e  code r o u t in e  is 

e n te red  fr o m  th e  B A S IC  in s tru c t io n  

U S R  (N ), th e  v a lu e  o f N  is  le ft  in  the  FPA 

( f lo a t in g  p o in t  a c c u m u la to r ) . C a ll in g  

th e  r o u t in e  a t  $B EFE  conv e rts  th is  

n u m b e r  in to  a n  in tege r in  a  s in g le  by te  

a t  $ A D . T h is  v a lu e  m a y  be  p u t  in to  

C O U N T  an d  C O U N T B . C O U N T B  is 

u sed  fo r  th e  a c tu a l c o u n t in g , b u t  m a y  be 

reset f r o m  th e  v a lu e  h e ld  in  C O U N T .

Listing 1 ; *  ASSEMBLY LANGUAGE VERSION
. * 
. *

OF USR SUBROUTINE

OFG SOFOO

; INITIAL ENTRY

0F00 ADE50F E l LDA VEC1 IRQ ENTRY
0F03 8D00A4 STA $A400 ADDR LO
OFO6 ADE60F LDA VEC2 ADDR HI
0F09 8D01A4 STA $A401
OFOC A900 LDA #$00
OFOE 8D03A0 STA $A003 PA AS INPUT
0F11 A93F LDA #S3F PB6, PB7-IN
0F13 8D02A0 STA $A002 REST PB OOT
0F16 A960 LDA #$60 SET DELAY
0F18 8D18A4 STA $A418 TIME FOR
0F1B A900 LDA #$00 SUB $EC0F
0F1D 8D17A4 STA $A417
0F20 A940 LDA #$40 T1 FREE RUN
0F22 8D08A0 STA $A008 CCWT. TNT., PB7 DISABLE
0F25 A93F LDA #$3F WRITE T1L-L
0F27 8D04A0 OTA $A004
0F2A A9C3 LDA #$C3 WRITE T1L-H,T1C-H
0F2C 8D05A0 STA $A005 T1L-L-T1C -L, CLR T1 INT.FLAG
0F2F 20FEBE JS R  $BEFE FLOAT TO
0F32 A5AD LDA $AD INTEGER
0F34 8DE30F STA COUNT AND STORE
0F37 8DE40F STA COUNTB
0F3A 58 CL1 a  .FAR INTERRUPT
0F3B A9C0 LDA #$C0 ENABLE T1
0F3D 8D0EA0 STA $A00E INTERRUPTS
0F40 4CD1C0 JMP $C0D1 RTO) BASIC
0F43
0F43 ; NORMAL ENTRY
0F43
0F43 20FEBE E2 JS R  $BEFE NORMAL ENTRY
0F46 A5AD IDA $AD SEE I F  1/2
0F48 D04A BNE L4 READ
0F4A ADE40F REIN LDA COUNTB I S  IT  CCWN
0F4D F003 BEO LOG TO ZERO
0F4F 4C4A0F JMP RETN LOOP BACK
OF52 ADE30F LOG LDA COUNT RUN ADCS
0F55 8DE40F STA COUNTB RESET
0F58 A9E0 LDA #$E0 TAKE CB2 HI
0F5A 8D0CA0 STA $A00C
0F5D 200FEC JS R  $EC0F DELAY SUB
0F60 A9C0 LDA #$C0 TAKE CB2 lO
0F62 8DCCA0 STA $A00C
0F65 2C00A0 LI BIT $A000 ,-TEST I F  ACCS FIN
0F68 5003 BVC L2 r IF  PB6=0
0F6A 4C650F JMP LI
0F6D 2C00A0 L2 BIT $A000
0F70 1003 BPL L3 ,-IF PB7=0
0F72 4C6D0F JMP L2
0F75 A906 L3 LDA #$06 SET ADC1,
0F77 8DOOAO STA $A000 LO BYTE
0F7A AC01A0 LDY $A001 READ PA
0F7D 8CE10F STY NUM MAYBE NEC
0F80 A905 LDA #$05 SET ADC1,
0F82 8DOOAO STA $A000 HI BYTE
0F85 2C01A0 BIT $A001 TEST PB6.PB7
0F88 7029 BVS ERR I F  PA6 SETT
OF8A 3035 BMI NEE I F  PA7 SET
0F8C ADOIAO IDA $A001 READ PA
0F8F 290F AND #$0F MASK 4  BIT
0F91 4CD1C0 JMP $C0D1 RETN BASIC
0F94 A90A IA IDA #$0A 2ND READ:SET ACC2,
0F96 8D00A0 STA $AOOO LO BYTE
0F99 AC01A0 LDY $A001 READ PA
0F9C 8CE10F STY NUM
0F9F A909 IDA #$09 SET ADC2,
0FA1 8DOOAO STA $A000 HI BYTE
0FA4 2C01A0 BIT $A001 TEST PA6.PA7
0FA7 700A BVS ERR I F  PA6 SET
0FA9 3016 BMI NEE I F  PA7 SET
0FAB ADOIAO LDA $A001 READ PA
0FAE 290F AND #$0F MASK 4  BIT
0FB0 4CD1C0 JMP $C0D1 RETTO BASIC
0FB3 20F0E9 ERR JS R  $E9F0 a/T CR/LF (Continued)
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T h e  in i t ia l i z in g  r o u t in e  n o w  clears a ll 

in te rru p ts  o n  th e  A IM  a n d  enab le s  T1 

in te r r u p ts  b y  w r i t in g  t h e  p a t te r n  

% 1 1 0 0  0000  (SCO) t o  $A 00E . F in a lly  a 

re tu rn  to  B A S IC  is  m a d e  v ia  th e  ro u t in e  

S C 0 D 1  ( w i th in  th e  B A S IC  in terpre ter).

E a c h  t im e  th e  t im e r  T 1  (w h ic h  

c o u n ts  d o w n w a rd s ) reaches zero , a n  in 

te r ru p t  o cc u rs . T h is  causes th e  p rogram  

co n tro l to  f in is h  th e  p resent in s tru c t io n  

a n d  tran s fe r  to  th e  p ro g ram  in s tru c t io n s  

a t  V E C . H e re , th e  a c c u m u la to r  is saved 

o n  th e  s ta c k  th e n  $A 0 0 4  (T1C-L) is read. 

T h is  is  a  d u m m y  read to  c le a r th e  T 1  in 

te r ru p t . N o te  th a t  w h e n  T 1  reaches zero 

th e  c o u n t  in  th e  la tc he s  is reset in to  the  

c o u n te r  a n d  c o u n t in g  c o n t in u e s . T h e  

v a lu e  o f C O U N T B  is  a lso  re du ced  by  1 

a n d  th e  a c c u m u la to r  p u l le d  b ack  fr o m  

th e  s ta ck . F in a l ly  a  re tu rn  is  m a d e  f r o m  

th e  in te r r u p t  t o  th e  o r ig in a l p rogram .

T h e  m a in  B A S IC  p ro g ram  enters  the  

second  ro u tin e  a t E2 . T h e  p a ram e te r  o f 

U S R , le ft  i n  th e  F P A  ag a in , is  conve rted  

to  in te g e r u s in g  $B E FE  a n d  th e  v a lu e  in  

S A D  is  tested . I f  i t  is  ze ro , i t  is  a s sum e d

WE’VE GOT YOU COVERED
A ttra c tiv e  F u n c tio n a l P ackag ing  
fo r  th e  K IM -1, SYM-1 and A IM -65

•  V ITAL C O M PO N EN TS PROTECTED
• A LL  FASTENERS PROVIDED
• EASILY ASSEM BLED

DESIGNED AN D  
ENGINEERED SPECIFICALLY 
FOR YOUR M ICROCOM PUTER:

•  H ig h  Q u a lity  T h e rm o fo rm e d  P la s tic *
•  M o ld e d  In  C o lo r
•  A va ilab le  F ro m  S to ck

*Rohm  & H ass - KYDEX 1 0 0

T O  O R D E R : 1 . F ill in this coupon (Print or Type Please).
2. Attach Check or Money Order.

_____ S S E 1 -1 (s)(B lue) @ $ 3 9 .5 0 each ______S A E  1-1(s)(Grey/Black) @ $ 4 6 .5 0 each

_____ S K E1 -1 (s)(B e ig e ) @  $29 .50each  _____ S A E  1-2(s)(DeepBase) @ $49.50each

California Residents Please Add 6'/2 %  State Sales Tax To Total.

M A IL T O : NAM E_______________________________________________________________________________________________________________________________________________ _

STREET________________________________________________________________________CITY____________________________________STATE____________ ZIP__________________

Dealer Inquires Invited. — No C.O .D.'s Please. — Allow 2-3 Weeks for Processing and Delivery.

enclosures
group
786  b ush  s tre e t
san  fra n c is c o , C a lifo rn ia  94108

TOTAL ENCLOSED: $_________

SSE 1-1 for SYM-1 SAE 1-1 for AIM-65  
SKE 1-1 for KIM-1

0FB6 A956 IDA #556 ASCII V
0FB8 20BCE9 JS R  5E9BC OUT CHAR
OFBB 20F0E9 JS R  $E9FO OUT CR/LF
OFBE 4CD1C0 JMP $C0D1 RETN BASIC
0FC1 ADOIAO NEG LDA $A001 NEG NUM READ-READ PA
GFC4 290F AND #$OF MASK 4  BIT
0FC6 8DE20F STA NUM2 STORE
0FC9 38 SEC SET CARRY
OFCA A900 LDA #$00
0FCC EDE10F SBC NUM TODS CCMPL.
OFCF A8 TAY PUT IN Y
OFDO A900 LDA #$00 TODS CCMPL.
0FD2 EDE20F SBC NUM2 WITH BORRCW
0FD5 4CD1C0 JMP $C0D1 REIN BASIC
0FD8
0FD8 ;IRO ENTRY
OFD8
0FD8 48 VEC PHA STORE A
0FD9 AD04A0 LDA $A004 READ TIC -L
OFEC CEE40F DEC COUNTB CLEARS T1 INTERRUPT
OFDF 68 PLA RESTORE A
0FEO 40 RTI RE7TO FROM IRQ
0FE1
OFE1 ;VARIABLE AREA
0FE1
OFE1 00 NUM BYT $00
0FE2 00 NUM2 BYT $00
0FE3 00 COUNT BYT $00
0FE4 00 COUNTB BYT $00
0FE5 C8 VEC1 BYT VEC LO BYTE OF VEC ADDRESS
0FE6 OF VEC2 HBY VEC 

END
HI BYTE OF VEC ADDRESS
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th a t  th e  converters  h ave  n o t  been  

s ta rted  a n d  the re  is  n o  d a ta  av a ilab le . 

T h e  p ro g ra m  th e n  tests  C O U N T B  for 

ze ro . I f  i t  is  n o t ,  th e  s m a l l  lo o p  v ia  

R E T N  is  cy c le d  c o n t in u o u s ly  u n t i l  the  

in te r r u p t  r o u t in e  h as  reduced  C O U N T B  

to  ze ro , th e n  a  ju m p  to  L O G  is  m ad e . A t 

th is  p o in t  C O U N T B  is  reset to  th e  v a lu e  

i n  C O U N T  so  a  n e w  t im e r  p e r io d  is 

s ta rted  im m e d ia te ly . W r it in g  the  p a t 

te rn  % 1 1 1 0  0 0 0 0  j$EO| to  SAOOC 

(pe riphera l c o n tro l register) takes  C B 2  

h ig h , h e n ce  R U N / H O L D  h ig h . T he  

d e lay  v ia  $EC O F  is  n o w  ca lle d . T h e n  the  

p a tte rn  % 1 1 0 0  0000  (SCO) is  w r it te n  to  

SA O OC  to  tak e  C B 2  lo w  ag a in . N o te , o n 

ly  1 b it  h a s  b een  changed , b u t  th e  o the rs  

h av e  to  b e  h e ld  w i t h  th e  v a lu e s  s h o w n  

to  g iv e  C B 2  th is  p a r t ic u la r  c o n f ig u ra 

t io n , le a v in g  C A 1 , C A 2 , C B 1  u n u se d .

A  s m a l l  lo o p  is n o w  en tered  a t L I ,  

lo o k in g  a t  SA 000  (po rt B  d a ta  register). 

W h e n  P B 6  ( l in k e d  to  S T A T U S  o f c o n 

ve rte r 1) h a s  g one  lo w , th is  is  de tec ted  

because  th e  in s t r u c t io n  B IT  causes the  

b i t  6  to  b e  lo ad e d  in to  th e  o v e r f low  flag 

V  o f th e  P S R  (processor s ta tu s  reg ister). 

W h e n  b i t  6  is  ze ro  th e  in s t r u c t io n  B V C  

causes a b r a n c h  t o  L 2 . A  second  lo o p  

here  te s ts  PB 7 , because  b i t  7  is  lo aded  

in to  th e  ne g a tiv e  flag  N  o f th e  P S R  a n d  a 

ze ro  is  reg istered as a p o s it iv e  n u m b e r , 

so th a t  B P L  causes a  b ra n ch  to  L3 . B o th  

converters  h av e  n o w  s topped  a n d  the  

d a ta  m a y  be  read.

T h e  p a tte rn  % 0 0 0 0  0 1 1 0  ($06) is 

n o w  w r it te n  to  SA 000  (port B d a ta  

register) to  cause  th e  lo-byte d a ta  from  

th e  f ir s t c o nv e rte r  to  appear o n  th e  P A  

lin e s . T h e  d a ta  is  read  f r o m  SA001 (port 

A  d a ta  register) a n d  p u t  in to  th e  Y  

register.

N e x t  th e  p a tte rn  % 0 0 0 0  0101  p ro 

duce s  th e  m o s t  s ig n if ic a n t  b its  o n  th e  

P A  lin e s . T h e  B IT  in s t r u c t io n  firs t tests 

fo r  over-range o r  a ne g a tiv e  n u m b e r . 

T hese  c o n d it io n s  cause  a  ju m p  to  

ro u tin e s  to  e ith e r  p r in t  a  le tte r  V  to  

s h o w  o ve rf low , or to  take  the  tw o 's  

c o m p le m e n t  o f th e  n u m b e r  (h i a n d  lo- 

by te ). T h is  la tte r  r o u t in e  p roduces  a n o r 

m a l  n e g a tiv e  n u m b e r  o n  re tu rn  to  

B A S IC . I f  the re  is  n o  spec ia l c o n d it io n , 

th e n  th e  h i-by te  d a ta  is  read , th e  lo w e r 

fo u r  b its  m a s k e d  o ff a n d  le ft in  the  ac

c u m u la to r .  W i t h  th e  lo-byte d a ta  s t i l l  in  

Y , a  ju m p  to  S C 0 D 1  conve rts  to  a  s ta n 

d a rd  f lo a t in g  p o in t  B A S IC  n u m b e r  and  

a ls o  re tu rns  to  B A S IC  in te rp re ta t io n . A  

second  c a ll o f  U S R  causes e n try  a t  E2 

ag a in . I f  th e  p a ram e te r  is  n o t  zero  (e.g. 1) 

th e  converters  are n o t  s ta rted , b u t  a  

b ra n ch  to  L 4  th e n  reads th e  d a ta  from  

th e  second  conve rte r by  w r it in g  s u ita b le  

b it  p a tte rn s  to  S A 000 . T h e  e n try  p o in t  

E l  is  set a t  S0F00 a n d , after assem b ly , 

th e  e n try  E2 is fo u n d  to  b e  a t  S0F43.

Listing 2: Example of a BASIC program.

10 N  =  20

2 0  P O K E 4 ,0 :P O K E 5 ,1 5  

3 0  M  =  U S R (N )

4 0  P O K E 4 ,6 7  

50  X  =  U S R (0 ) /4 0 0  

60  Y  =  U S R ( l ) / 4 0 0  

70  P R IN T  X ,Y  

80  G O T O  50  

90  E N D

BASIC Program

T h e  P O K E  in s tru c t io n s  set th e  en try  

p o in ts  to  the  m a c h in e  code p ro g ram  a n d  

requ ire  addresses in  d e c im a l. T h u s  0  

(d e c im a l) is $ 0 0  a n d  15 (d ec im a l) is $0F. 

A lso  67 (dec im a l) is  $43 .

A  s im p le  e x am p le  o f a B A S IC  p ro 

g ram  is s h o w n  in  l is t in g  2. L in e  2 0  sets 

the  firs t e n try  p o in t  for the  U S R  ro u tin e  

c a lle d  in  l in e  3 0  to  in it ia l iz e  the  in te r 

face. T h e  as s ig n m e n t o f a  v a lu e  to  X  

here  is  a  d u m m y ,  b u t  N  sets  the  t im in g  

p e r io d  in  m u lt ip le s  o f 50  m s . L in e  40  

resets th e  e n try  p o in t  to  E2 , th e n  l in e  50 

s ta rts  the  converters  and  transfers the  

firs t re s u lt  to  X . N e x t, l in e  60  transfers 

th e  v a lu e  fr o m  th e  second  conve rte r to  

Y . T h e  tw o  v a lu e s  are th e n  p r in te d  or 

d is p lay ed  a n d  th e  p ro g ram  cycles b ac k  

to  read tw o  m o re  v a lue s . T he re  w i l l ,  o f 

course , be  a n  accu ra te ly  t im e d  de lay  in  

l in e  50  u n t i l  2 0 X  50  m s  (1 second) have  

e lapsed.

T h e  B A S IC  p ro g ram  used  is  very 

m u c h  u n d e r  the  c o n tro l o f the  user. 

O th e r  v a r ia t io n s  c o u ld  be to  p r in t  o n ly  

every ten  read ings, say, to  s lo w  th e  t im 

in g , o r  to  use  p o ly n o m ia l s m o o th in g  o n  

a set o f pa irs  o f p o in ts  to  rem ove  ra n d o m  

no ise , o n ly  p r in t in g  the  m id p o in t  o f  the  

set. I f  th e  re ference vo ltage  is ad ju s ted  so 

th a t  th e  m a x im u m  vo ltage  to  b e  read 

p roduces  a re ad ing  o f  4000 , th e n  d iv i 

s io n  o f  40 0  g ives va lue s  p r in te d  rang ing  

u p  to  10 .000  fo r  co nven ience .

In  o u r  a p p lic a t io n  w e  preceded the  

A / D  c o n v e r t e r s  b y  o p e r a t io n a l  

a m p lif ie r s  to  a m p li fy  10 m V  (m ax) 

s ig na ls  to  the  2-v o lt  le ve l. T h e  reference 

vo ltag e  w a s  th e n  set a t  1 v o lt . T h e  tw o  

s igna ls  b e in g  logged w ere  f r o m  a 

th e rm o c o u p le  w h ic h  p roduced  a b o u t  10 

m V  a t 1000 °C  a n d  a n  o u tp u t  fr o m  the  

c o n tro l u n i t  o f a  th e rm a l b a lance , w h ic h  

p roduced  10 m V  co rrespond ing  to  10 

m g . T h u s  the  10 .000  p r in te d  by  th e  p ro 

g ram  represented 10 m V  fo r  c h a n n e l and  

10 m g  w e ig h t  fo r  the  o the r . Later v a ria 

t io n s  w ere to  conv e rt th e  th e rm o c o u p le  

E M F  to  te m pe ra tu re  in  degrees and ,

s in ce  the  tem pera tu re  w as  c o n t in u o u s ly  

ra ised , to  p r in t  ra te  o f c h ange  o f 

te m pe ra tu re  a n d  w e igh t.

I t  s h o u ld  be n o te d  th a t  e n te r in g  

B A S IC  b y  in s tr u c t io n  5 ( in it ia l)  a n d  

re p ly in g  w i t h  a R E T U R N  to  th e  ques

t io n  M E M O R Y  SIZE? w i l l  cause  a ll 

a v a ila b le  store  to  b e  f ille d  w i th  the  

cha rac te r A . T h u s  th e  m a c h in e  code  p ro 

g ram  s h o u ld  be  lo aded  firs t, th e n  B A S IC  

s h o u ld  be en te red  a n d  a  m e m o ry  s ize  to 

p re ve n t th e  o v e rw r it in g  o f th e  m a c h in e  

code  s h o u ld  b e  spec ified . A  v a lu e  o f 

2 000  (d e c im a l) is  s u ff ic ie n t  for a  sm a ll 

B A S IC  p ro g ram , b u t  the  m a x im u m  (up 

to  $0EFF) 3839  (d ec im a l) c o u ld  be 

e n te red  fo r  larger ones .

Roger Heal is a lecturer in physical 
chemistry at Salford and teaches 
applications of microprocessors in 
chemistry to undergraduate courses. He 
has had experience over many years in the 
use of mainframe and minicomputers. 
Derek Openshaw is the scientific officer in 
charge of the Chemistry Department's 
electronic workshop and has worked on 
linking microprocessors to many chemical 
instruments.

JMCRO

Need o solution for

Floppy Disk Lube

Just THR€€ drops con:
•  Prolong useful d isk life.
•  Increose heod life.
•  Allow in itia liza tion o f "problem " 

disks.
•  Save 'unboo tab le ' disks.
•  Reduce g litch ing ' problems.

•  Cut nuisance problems.

$4.00FIOPPV DISK LU86 - 'k  oz.
WITH APPLICATOR.

Odd $1.50 shipping ond handling. Ohio 
residents odd S'/>% soles tax.

o o s w m e . ' f

c J v e t a n d .O h io 4 4 U O
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D ithertizer

...the <zye OF 
pour appkz.*

Though it is ve ry  s im p le  to  use, th e  D ithertizer II represents 
th e  u ltim a te  in  v id e o  d ig it iz in g  u s in g  th e  A p p le  II 
co m p u te r. The D ithertizer is a n  in te rfa ce  c a rd  w h ich  
converts  v id e o  in p u t in to  d ig itize d  im ages. Because  the  
D ithertizer II is a  fra m e  g ra b b e r, DM A ty p e  d ig itize r, it 
o ffers  ex trem e h ig h  s p e e d  in th e  co n ve rs ion  p rocess (it 
g ra b s  an  e n tire  fra m e  in  1 /60th  o f  a  se co n d ). The ca m e ra  
s u p p lie d  w ith  th e  p a c k a g e  is the  S anyo m o d e l VC1610X. 
C a b lin g  is s u p p lie d  fo r this c a m e ra  so as to  have  the  
D ithertizer II system  u p  a n d  run n in g  in m inutes. The v id e o  
c a m e ra  used  fo r in p u t m ust have  ex te rn a l sync to  a llo w  
fo r th e  fram e  g ra b b e r  te c h n o lo g y  e m p lo y e d  fo r d ig itiz ing.
If a  c a m e ra  o th e r th a n  th e  m o d e l re c o m m e n d e d  is used, 
w ir in g  a d a p ta tio n s  by the  user m a y  be  regu ired . Software 
is s u p p lie d  w ith the  b o a rd  to  a llo w  y o u  to  d isp la y  up  to  64 
p se u d o  g re y  levels o n  yo u r A p p le ’s screen. The nu m b e r 
o f g re y  leve ls m a y  b e  c h a n g e d  w ith o n e  keystroke. The 
in tensity  a n d  co n tra s t o f the  im a g e  a re  c o n tro lla b le  via 
g a m e  p a d d le s . Also s u p p lie d  is so ftw are  fo r im a g e  
c o n to u r in g  fo r those  in te res ted  in m o ve m e n t d e te c tio n  
o r  g ra p h ic  d e s ig n  a p p lica tio n s .

The Dithertizer II p ackag e Is availab le ready  
to run with cam era, Interface card  and < ■ *  QO
the software described  above (or only: y  O O U a

Dithertizer II Interface card  i O A H  00
and software (without cam era):

THE u ltim ate in S P E E D  and 

language P O WE R  for the APPLE 11:

T H E  I N T E G E R  B A S I C  C O M P I L E R

-  SPEED IMPROVEMENT BY A FACTOR Of 10  TO 2 0  OVER
Ap p l e ' s  BA SIC  in t e r p r e t e r  -  15  t o  30  o v e r  Ap p l e s o f t !

-  No LANGUAGE CARD NECESSARY !

-  Op t i m i z e  co d e  f o r  yo u r  s p e e d / s p a c e  r e q u ir e m e n t s .

-  Ob j e c t  co d e  an d  run- t i m e  s y s t e m  a r e  c o m p l e t e l y  

r e l o c a t a b l e  - u s e  mem ory  t h e  way yo u  want to  !

-  Many po w er fu l  BASIC lan g u ag e  e x t e n s io n s :

-  Fu l l  s t r in g  len g t h  o f  32767 -  no 255  l i m i t  !

-  CHRJ, GET and KEV f u n c t io n s ,
-  D ir e c t  H I-R E S  g r a p h ic s  s u p p o r t .

-  HOME, IN VERT , NORMAL, FLASH , and  more !

-  Ma n y  a p p l ic a t io n s  -  e x i s t i n g  in t e g e r  pro g ram s  
can  b e  e a s i l y  c o n v e r t e d  t o  run  on a n y  Ap p l e  I I  !

-  Co m p il e r  r e q u ir e s :  Ap p l e  I I  ( or I I  p l u s  w it h  

in t e g e r  or la n g u a g e  c a r d ) ,  <48 K  and  DOS 3 .3 .

-  S u p p l i e d  on 2  d is k s  w it h  c o m p l e t e  d o c u m e n t a t io n .

Pr i c e : $ 1 4 9 .5 0

Dealer In q u irie s  inv ited  

(C a l i f ,  add 6 .55 sa les t j » ,  foreign add SS.00 a i r  m a il'

GALFO SYSTEMS 6252 Camino Verde 
San J o s e ,  CA 95119

* Apple, Applesoft - Trademarks o f Apple Computer Co.

^ ) e c i s i o n
D ecision System s 

C !  P .O . Box 13006
| 3 y ste m s D enton. T X  76203

SO FT W A R E  FOR TH E  A P P L E  II*

ISA M  D S is an integrated set ol Applesoft routines that gives indexed file capabilities 
to your B A S IC  programs Retrieve by key. partial key or sequentially Space Irom 
deleted records is automatically reused. Capabilities and performance that match 
products costing twice as much.
$50 Disk. Applesoft.

P B A S IC -D S  is a sophisticated preprocessor for structured B A S IC  Use advanced 
logic constructs such as IF E LS E  C A S E . S E L E C T , and many more. Develop 
programs for Integer or Applesoft. Enjoy the power of structured logic at a fraction of 
ihe cost of P A S C A L
$35 Disk. Applesoft (48K. ROM or Language Card)

D S A - D S  is a  dis assembler for 6502 code. Now you can easily dis assemble any 
machine language program for the Apple and use the dis assembled code directly as 
input to your assembler Dis assembles instructions and data. Produces code com 
patible with the S  C Assembler (version 4 0>. Apple s  Toolkit assembler and others 
$25 Disk. Applesoft I32K. ROM or Language Card)

FO RM  D S  is a complete system for tne definition of input and Output froms FORM  
DS supplies the automatic checking of numeric mout for acceptable range of values, 
automatic formatting of numeric output, and many more features 
$25 Disk, Applesoft (32K. ROM or Language Card)

U T IL  D S is a set of routines for use with Applesoft to format numeric output selec 
lively clear variables (Applesoft's C L E A R  gets everything), improve error handling, 
and interface machine language with Applesoft programs Includes a special load 
routine for placing machine language routines underneath Applesoft programs 
$25 Disk. Applesoft

S P E ED -D S  is a routine to modify the statement linkage m an Applesoft program to 
speed its execution 'mprovements of 5-20% are common A s a bonus SP EED -D S 
includes machine language routines to speed string handling and reduce the need fo- 
ga'bage clean-up. Author Lee Meador 
$15 Disk. Applesoft (32K. ROM or Language Card).

(Add $4.00 for Foreign Mail) 

’ Apple II is a registered trademark of the Apple Computer C\>

Computer Station
1 1 6 1 0  P a g e  S erv ice  Dr.

S t. L o u is , MO 6 3 1 4 1
( 3 1 4 ) 4 3 2 - 7 0 1 9

Apple II is a  registered trademark of Apple Computer, Inc. 
Ditherthizer II is  a trademark of Computer Station, Inc.
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c r e a t i v e

G o m p o t t R ( {

s o f t w a r e

L

£  sew satioR al 
Apple II s o ftw a re

Story Time and Don’t Fall
Disk CS-4702 $24.95

_ J
1 in t hobo mbonc L c r r n s  av*. 
1 oo you co c*s»  ■

XtfKM 1

Requires 16K Apple II or Apple ll Plus

S lo ry  Time
What's your name7 P lease name someone 
you like What are  you afraid of7 Name a 
food you don't like Using the answ ers to 
these questions, the computer m akes up a 
delightful story presented with sound and 
full-color graphics O ver 100.000 variations 
are possib le which incorporate different 
locales (desert, mountain, seashore, school 
yard), weather, time of day. and surprise 
events (find a  creepy cave , haunted house, 
pink flying saucer and much more).

Don't Fall
Severa l new features make this adaptation 
of hangman better than ever You can choose 
words from nine categories (sports, countries, 
e tc .) Every letter you guess that is  not in 
the words brings you one step c lo ser to 
falling in the water In the second part of 
each round you give the computer a word 
w hich it must guess, otherwise it falls in 
Three  skill levels

Availab le  5/81

Know Yourself
Cassette CS-4301 $1195 5 Programs Requires 16K Integer Basic

T

Alcohol Using body weight, time drinking, 
and type and number of drinks the program 
predicts your likely behavior

S e x  Role  A re  you androgynous'5 Exam ine 
your nature behavior and attitudes in light 
of society s changing concept of sex ro les

Life  Expectancy The computer analyzes 
your responses to 20 questions and estimates 
your life expectancy Find out the influence 
of where you live, smoking or e xe rc ise  with 
th is program

Psychotherapy Feelings phobias and mental 
health are analyzed in this program The 
com puter m akes no ludgements but helps 
you decide if you might benefit from a psycho 
therapist

■•■*:£ c:•••'£ - u*i o« 
ftw
i mil. t On

Computer L iteracy 5 questions per round 
on history, technology and practices in the 
com puter field

3 Adventures
Disk  CS -4513  $39  95
R eq u ire s  48 K  Apple II or Apple II Plus

Adventureland (by Scott Adams) 
You 'll encounter wild anim als, 
dw arfs and m any other puzzles 
and perils a s  you wander through 
an  enchanted world trying to res
cue  the 13 lost treasures Can 
you rescue  Ihe  B lu e  O x from the 
quicksand9 O r find your w ay out 
of the maze of pits7 Happy 
Adventuring1

Pirate Adventure  (by Scott 
Adam s)— Yo  H o Ho and a bottle 
of rum You II meet up with 
the pirate and his daffy bird along 
with many strange sights a s  you 
attempt to go from your London 
flat to Treasure  Island Can you 
recover Long Jo h n  S ilv e rs  lost 
treasures7 Happy sailing matey

Mission Impossible Adventure (by
Scott Adam s)— Good Morning 
Your m ission is  to and so it 
starts Will you be able to complete 
your mission in time7 Or is  the 
world s  first autom ated nuclear 
reactor doomed7 Th is  one s  well 
named its hard, there is no magic 
but plenty of suspense 

Good Luck

Voodoo Castle 
The Count and Ghost Town

Voodoo Castle iby Scott Adams) Count 
Cristo has had a fiendish curse  put on him 
by his enem ies There he lies, you are  his 
only hope will you be able to rescue 
him or is  he forever doomed7 Beware 
the Voodoo man

The Count (by Scott Adams) You wake up 
in a large brass bed somewhere in  Tran
sylvania Who are you what are you doing 
here, and why did the postman delive r a 
bottle of blood7 You II love th is Adventure 
In fact, you might say i t s  Love  at First 
Byte  /

Ghost Town (by Scott Adams) Exp lore  a 
deserted western mining town in search of 
13 treasures From rattlesnakes to runaway 
horses th is Adventure has them all' Ju st 
remember pardner they don t call them 
Ghost Towns for nothin' (A lso includes a 
new bonus scoring system )

D isk  C S-4514 $39 95 
R eq u ire s 48K 
Apple II or Apple II P lus

Adventures on Cassette
F ive  adventures are availab le singly on c a s 
sette Each  requires a 16K Apple II o r Apple 
II P lu s  and costs $14 95

CS-4011 Adventureland 
C S -4012  Pirate Adventure 
C S -4013  M ission Impossible 
C S-4014 Voodoo Castle 
C S -4015  The Count

Story Time
C assete  C S-4207 . $11 95 

Requires 16K Apple II or Apple I

Availab le  5/81

Aocie *s reo'Sie'eo t'Memark ol Aoo'e Comouier me

Order Today
To order any ot these software packages, 

send  paym ent p lus S 2 .00  postage and 
handling per order to C reative  Computing. 
Morris P lains. N J 07 950 . Attn: Colleen 

Visa. MasterCard and Am erican Exp ress 
orders m ay be called in toll-tree

O rder today at no risk  If you are not 
com pletely satisfied your m oney will Be 
promptly and courteously refunded

C reative  Computing So ltware 
M orris Plains. N J 07950 
Toll-free 800-631-8112 

In N J 201-540-0445

creative corapatiRg software
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Solar System Simulation
Part 2

D ave Partyka
1707 N. N a n tu cke tt D rive
Lora in , O h io  44053

This program w ill prin t 
in form ation, or p lot positions  
about the firs t s ix planets of the 
Solar System. In the printing  
mode, Inform ation such as 
distance from the earth and sun, 
and other data about the earth 
and planet re lation is printed. In 
the p lo t mode, the planets’ 
positions against the zodiac, as 
seen from the earth, are plotted, 
using Hi-Res graphics and 
scaling factors. Each mode uses 
planet choices, starting date, 
length o f time, and time  
intervals to  give any desired 
sim ulation.

T h e  la s t p rogram  I  w ro te , "S o la r  S y s tem  

S im u la t io n  W i t h  or W ith o u t  a n  A pp le  

H ”  in  th e  A u g u s t  '8 0  issue  o f M IC R O  

(27 :33) d e a lt  w i th  the  o rb its  o f th e  firs t 

s ix  p la n e ts  o f th e  so la r  s y s te m . T h e ir  

p o s it io n s  w ere p lo t te d  in  reference to 

th e  s u n , as seen fr o m  a p o in t  lo ca ted  

q u ite  a  d is ta n ce  above  th e  so la r  sy s tem . 

T h is  w as  O K  i f  y o u  w a n te d  to  see the  

re la t io n  o f  e ach  p la n e t  a t spec if ic  t im e s , 

o r  fo r  v a r io u s  le n g th s  o f t im e . H ow eve r , 

w a tc h in g  th a t  s im u la t io n  d id n 't  show  

w h a t  w a s  h a p p e n in g  as seen  f r o m  the  

earth . A fte r  p h o n e  c a lls  fr o m  m a n y  users 

o f th a t  p ro g ram  w h o  asked  i f  I  h a d  o the r 

p rogram s  d e a lin g  w i t h  a s tro n o m y , I 

d e c id e d  to  w r ite  a n o th e r  one .

T h is  program also deals with the 
first six  planets, but instead of being 
heliocentric (sun centered) it 's  geocen
tric |earth centered). It uses calculations 
that I had in the first program, along 
w ith other ones, to give a display of the 
planets as seen from the earth. The 
planets are displayed against a star 
background and their m otions through 
the zodiac are very good representations 
of the actual positions of the planets. 
Using this progTam, you can w atch as a 
planet m akes its retrograde loop through

a c o n s te lla t io n , see h o w  c lo se  tw o  or 

m o re  p lane ts  c o m e  to  each o the r , o r 

w a tc h  h o w  c lo se  a p la n e t  c o m e s  to  a 

b r ig h t star.

I  w o n 't  go  in to  d e ta il a b o u t the  

c a lc u la t io n s  used  in  th is  p rogram . Som e  

are th e  sam e  as in  the  o the r p rogram , 

a n d  I  h ave  e x p la in e d  th e m  there . W h a t  I 

w i l l  d o  is e x p la in  w h a t  th is  p rogram  

does, th e  q u e s tio n s  th a t  it  asks , describe  

th e  s ta r tab le  a n d  h o w  to  expand  i t ,  a n d  

e x p la in  the  s p lit t in g  o f th is  p rogram  to  

m a k e  an o th e r .

T h e  p rogram  is set u p  in  tw o  parts. 

O n e  part p r in ts  va lue s  o n  the  screen for 

each  p la n e t  a n d  th e  s u n , a n d  the  o the r 

p lo ts  th e  p o s it io n s  o f the  p la n e ts  aga inst 

a  s tar b ac kg ro u n d . I f  y o u  choose  to  

p r in t , a t the  to p  o f th e  screen is  the  s ta rt

in g  d a te  a n d  the  n u m b e r  o f days th a t  the  

d is p la y  is  fo r. T he  p ro g ram  th e n  p r in ts  

the  fo llo w in g  d a ta  for each  p lane t:

D-S; the  d is ta n ce , in  m i l l i o n  m ile s  

th a t  th e  p la n e t  is  fr o m  th e  s un .

A-S; th e  ang le  i n  degrees th a t  the  

p la n e t  is lo ca te d  a ro u n d  the  s un .

D-E; th e  d is tan ce  in  m i l l i o n  m ile s  th a t 

th e  p la n e t  is fr o m  the  earth .

R .A .;  the  r ig h t  a s cen s ion  in  h ou rs  and  

m in u te s  th a t  th e  p la n e t  appears 

f r o m  the  earth .

D E C .;  th e  d e c lin a t io n  in  degrees and  

m in u te s  th a t  the  p la n e t  appears 

fr o m  th e  earth .

Y o u  c a n  d is p la y  the  v a lu e s  fo r  a l l  the  

p la n e ts , o r  fo r  spec ific  ones. Y o u  can  

d is p la y  a s in g le  day , o r  a range  o f days 

w i th  a n y  n u m b e r  o f days  b e tw e en  the  

d isp lay s . T he  p rogram  w i l l  p ause  after 

each  d is p lay , a n d  th e n  w a it  fo r  y o u  to  

press R E T U R N  to  c o n t in u e  w i th  the  

d is p lay , or w i th  a  set o f q ue s tio n s  for a 

n e w  d isp lay .

If y o u  choose  to  p lo t , a n o th e r  set o f 

q u e s tio n s  w i l l  be asked . T hese  are 

needed  to  set th e  l im i t s  for th e  s tar 

d is p la y  a n d  to  d e te rm in e  i f  y o u  w a n t 

p o in t  or c o n t in u o u s  p lo ts . Ju s t lik e  

p r in t in g , y o u  ca n  p lo t  for s in g le  or 

m u l t ip le  days , w i t h  a n y  n u m b e r  o f days 

b e tw e en  p lo ts . Y o u  ca n  p lo t  s ing le

p o in ts , (w ith  the  p re v io u s  p lo t  erased 

before  th e  cu rre n t o ne  is  p lo t te d ) , or 

c o n t in u o u s  p lo ts , (w here  th e  p o in ts  

a re n 't  erased b u t  r e m a in  o n  th e  screen). 

A fte r  th a t  y o u 'l l  b e  asked  fo r  a  sca lin g  

factor: 0  o r  1-20. A  s ca lin g  fa c to r  o f zero  

w i l l  d is p la y  th e  fu l l  s tar f ie ld , r ig h t  

a scens ion  0  to  24  h ou rs , a n d  d e c lin a t io n  

90  to  - 9 0  degrees. A  s ca lin g  fac to r 

e q u a l to  or g reater th a n  1 (a fa c to r  b e 

tw e e n  ze ro  a n d  o ne  is n o t  a llow ed ) 

d isp lay s  an o th e r  q u e s t io n , " E n te r  cen te r 

c oo rd in a te s  fo r  R .A . a n d  D E C . "  T h is  

w i l l  d e te rm in e  th e  cen te r co o rd in a te s  o f 

th e  d is p lay , a n d  is  i n  h o u rs  a n d  d e c im a l 

h ou rs , degrees a n d  d e c im a l degrees. T he  

s ca lin g  fa c to r  y o u  en tered , a lo n g  w i th  

th e  cen te r  co o rd in a te s , w i l l  d e te rm in e  

the  r ig h t  a n d  le ft , to p  a n d  b o t t o m  l im i t s  

o f th e  d isp lay . T h e  h ig h e r  the  sca lin g  

fac to r, th e  less o f a  c o n s te lla t io n  y o u 'l l  

see, b u t  the  greater th e  m o v e m e n t  o f the  

p la n e t  per p lo t .  A  sca lin g  fa c to r  o f 1 

d isp lay s  a p p ro x im a te ly  18 h o u rs  in  r igh t 

a s cen s ion  a n d  180 degrees i n  d e c lin a 

t io n , a n d  a fa c to r  o f 10 d isp lay s , app rox 

im a te ly  2  h ou rs  in  r ig h t  a s cen s ion  a n d  

19 degrees in  d e c lin a t io n .

T h e  o n ly  c o n s te lla t io n s  in  th e  star 

tab le  are fo r  th e  zo d ia c . If  y o u  w a n t  to  

increase  the  n u m b e r  o f stars w i t h in  the  

zo d ia c , or i f  y o u  w a n t  to  add  m o re  c o n 

s te lla t io n s , i t 's  a n  easy process. T he  

tab le  is  set u p  w i t h  fo u r  v a lu e s  pe r star. 

T h e  fir s t tw o  are fo r  r ig h t  a s ce n s io n  in  

h ou rs , m in u te s ;  th e  ne x t tw o  are  for 

d e c lin a t io n  in  degrees, m in u te s . T h e  

stars in  th e  tab le  d o n 't  h ave  to  b e  i n  any  

p a r t ic u la r  order. T h e  w h o le  tab le  is  read 

w h e n  th e  p lo t  p o r t io n  o f the  p ro g ram  is 

u sed . T h e  o n ly  tab le  re q u ire m e n ts  are 

the  tw o  va lue s  fo r  r ig h t  a s cen s ion  and  

tw o  v a lu e s  fo r  d e c lin a t io n . If  the  

d e c lin a t io n  is  nega tive , th e n  b o th  va lue s  

fo r  d e c lin a t io n  have  to  b e  ne g a tiv e . T o  

e nd  th e  tab le , fo u r  zeros are necessary —  

0 .0 ,0 ,0 .

Y o u  m a y  w a n t  to  s p lit  th is  p rogram  

to  m a k e  one  th a t  ju s t  d isp lay s  th e  stars 

o n  th e  screen. Jus t b e g in  w h e re  the  q ue s 

t io n  fo r  a s c a lin g  fa c to r  is  asked , and  

de le te  e ve ry th in g  else th a t  is n 't  used . 

Y o u  c a n  a d d  m o re  tab le s  to  th e  n e w  p ro 

g ram : o ne  for ga lax ies , a n o th e r  fo r  star 

c lu s te rs , a n o th e r  fo r  n e b u lae , o r  even 

o ne  for th e  M ess ie r  ob jects . T h e  tab les
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Figu re  1: Exam ple of the print routine for all planets, starting date 11/1/1979 for 
240 days a t 50-day Intervals at the 150th day.

Starting Date 11/1/1979 Plot Days 150
E arth D-S.

A-S.

92 .88 87

189 .4489

S u n D-E.

R .A .

D E C .

92 .8887  

0  34 .7  

3  44 .6

M e rc u ry D-S.

A-S.

D-E.

R .A .

D E C .

43 .1581  

24 5 .1 15 6  

77 .26 16  

2 2  55 .3  

-8 7.1

V en us D-S.

A-S.

D-E.

R .A .

D E C .

66 .8181 

140 .7176  

70 .03 02  

3  28 .3  

21 55

M a rs D-S.

A-S.

D-E.

R .A .

D E C .

154.4251 

170 .2956  

73 .25 92  

9  56 .5  

16 7

Ju p ite r D-S.

A-S.

D-E.

R .A .

D E C .

50 2 .2 39 8  

15 8 .0192  

4 2 5 .6 5 2  

10 15.9 

12 9 .5

S a tu rn D-S.

A-S.

D-E.

R .A .

D E C .

875 .6875  

174.1555 

785 .8 42  

11 35 .7  

5  15

Press re tu rn  fo r  n e x t d is p lay .

y o u  a d d  w i l l  be  w h a te v e r  y o u  need , a n d  

by  a d d in g  m o re  q ue s tio n s , y o u  can  

d is p la y  th e  d if fe re n t tab les, e ith e r  a lo n e  

o r  c o m b in e d .

L e t 's  go  th ro u g h  tw o  e x am p le s  o f the  

p rogram , firs t fo r  figure  1, a n d  second  for 

figure  2 . T h e  firs t q u e s tio n  th a t  w i l l  be 

asked  is i f  y o u  w a n t  to  d is p la y  th e  sam e  

p la n e ts  as y o u r  la s t r u n . S in c e  th is  is the  

firs t r u n ,  en te r N . T h e n  i t  w i l l  ask 

" W h a t  p la n e ts  do  y o u  w a n t  to  d is p la y ? "  

E n te r  a  1 fo r  e ach  p la n e t . T h e n  a  s ta rting  

da te  is asked . U se  11 ,1 ,1979 . A fte r  th a t, 

i t  says "E n te r  the  n u m b e r  o f days  to 

p lo t . "  E n te r  150. T h e n  it  asks to  p r in t  or 

p lo t . E n te r  a  1 to  p r in t . T h e  screen w i l l  

th e n  c lear, p r in t  the  s ta r t in g  d a te  and  

the  p lo t  d a y 's  v a lu e  a t  th e  to p  o f the  

screen, a n d  th e n  c o n t in u e  to  p r in t  for 

the  p la n e ts  a n d  the  s un .

A fte r  f in is h in g  th e  page, i t  w i l l  pause 

an d  d is p la y  "P re s s  re tu rn  fo r  n e x t 

d is p la y ."  A fte r  y o u  press re tu rn  i t  w i l l  

s ta rt p r in t in g  ag a in , c h a n g in g  th e  p lo t  

d a y 's  v a lu e  a t  the  to p  o f the  page a n d  the  

v a lu e s  fo r  th e  p la n e ts  a n d  th e  s u n . I t  w i l l  

c o n t in u e  to  d o  th is  u n t i l  th e  p lo t  d ay 's  

v a lu e  is  e q u a l to  o r  g reater th a n  the  

day 's  th a t  y o u  w a n te d  to  p r in t  for. A fte r 

th a t , i t  w i l l  a s k  y o u  to  press re tu rn  to  

s ta rt a g a in . W h e n  y o u  press re tu rn , it 

w i l l  ask  i f  y o u  w a n t  to  d is p la y  the  sam e  

p la n e ts  as y o u r  la s t ru n .

For e x a m p le  2 , en te r a n  N  to  th e  las t 

q u e s tio n  so  th a t  it  w i l l  a s k  y o u  w h ic h  

p la n e ts  y o u  w a n t  to  d is p lay . E n te r  a  0 

(zero) fo r  a l l  th e  p la n e ts  excep t M ars . 

E n te r  11 ,1 ,1979  fo r  th e  s ta r t in g  date , 

240  fo r  the  n u m b e r  o f days  to  p lo t ,  and

10 fo r  th e  n u m b e r  o f days  b e tw e en  p lo ts . 

W h e n  it  a sks  to  p r in t  o r  p lo t , e n te r  a 0  

(zero) to  p lo t .  T h re e  requests  w i l l  th en  

be  m ad e : th e  f irs t, “ en te r 0  fo r  p o in t ,  or

1 for c o n t in u o u s  p lo t s ."  S in c e  w e  w a n t  

a l l  the  p o in ts  to  r e m a in  o n  th e  screen, 

en te r  1 fo r  c o n t in u o u s  p lo ts . T h e  nex t 

q u e s tio n  is  th e  s c a lin g  fac to r. E n te r a 5. 

A fte r  th a t  w i l l  be  th e  cen te r  coo rd ina te s . 

S in c e  I  a lready  k n o w  th a t  th e  p la n e t  

M a rs  w i l l  b e  in  th e  c o n s te lla t io n  Leo , 

en te r  10 .5  for r ig h t  a scen s ion , a n d  18 for 

d e c lin a t io n .

W h e n  y o u  d o  p lo ts  fo r  o th e r  p lane ts  

a n d  y o u  d o n 't  k n o w  w h e re  th e y  w i l l  be, 

do  th e  p r in t  p ro g ram  firs t a n d  ge t the  

r ig h t  a s ce n s io n  a n d  d e c lin a t io n  from  

the re . A fte r  e n te r in g  th e  cen te r  co o rd i

na tes , the  screen w i l l  c lear a n d  a  w in d o w  

w i l l  appear o n  th e  screen. A fte r  a  few  

seconds the  co n s te lla t io n  Leo w i l l  appear 

as th e  s tar tab le  is read, a n d  an y  stars 

w i t h in  th e  d is p la y  l im i t s  w i l l  b e  p lo tte d . 

A  few  m o re  seconds  w i l l  pass as th e  rest 

o f th e  tab le  is  read. O n c e  th e  end  o f the  

tab le  is  fo u n d , th e  p ro g ram  w i l l  beep  to  

s ig n a l the  s ta rt o f the  c a lc u la t io n s .

S in ce  the  p la n e t  M a rs  w a s  th e  o n ly  

p la n e t  p ic k e d ,  th e  p r o g r a m  w i l l  

c a lc u la te  th e  p o s it io n s  o f  th e  earth  and  

M a rs . T he  p o s it io n  o f th e  earth  is 

a lw ays  c a lc u la te d , b u t  o n ly  p r in te d  d u r 

in g  th e  p r in t  o p t io n , ( if  y o u  choose  to  

p r in t  it) . T h e  p ro g ram  w i l l  c o n t in u e  to  

p lo t  th e  p o s it io n  o f M a rs , b eep ing  each 

t im e  it  s tarts  a n e w  sequence  o f c a lc u la 

t io n s . I t  w i l l  p lo t  25 t im e s  —  o n e  fo r  the  

s ta r t in g  da te  a n d  24 fo r  2 4 0  days, at 

10-day in te rv a ls .

T h e  p ro g ra m  w i l l  th e n  do  a d o u b le  

beep to  s ig n a l th e  e n d  o f the  s im u la t io n  

a n d  w a it  u n t i l  y o u  press re tu rn  before 

s ta r t in g  a n e w  sequence  o f q u e s tio n s . 

T h e  p u rpo se  o f the  s in g le  beep a t  the  

b e g in n in g  o f the  c a lc u la t io n s  is  to  inden- 

tify  w h a t  p la n e t  is  b e in g  p lo tte d . T he  

p la n e ts  are p lo t te d  in  th e ir  o rde r from  

th e  s u n . I f  y o u  p lo t  m o re  th a n  o ne  

p la n e t in  th e  sam e  d isp lay , y o u  ca n  

figure  o u t  w h ic h  is  w h ic h  by  th e  p lo t 

t in g  order.
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S in c e  t h e  d a te  d o e s n 't  appear 

an yw h e re  o n  th e  d is p la y  fo r  p lo t t in g , 

y o u  c a n  d o  a  C N T L - C  to  s top  th e  p ro 

g ram , ty p e  " T E X T " ,  a n d  th e n  re tu rn  to  

see th e  s ta r t in g  d a te  a n d  th e  p lo t  day 's  

v a lu e . T o  c o n t in u e , d o  P O K E s  to  set 

g rap h ic s  m o d e  ( -  16304) a n d  d is p la y  the  

s e c o n d a r y  p a g e  ( - 1 6 2 9 9 ) ,  t y p e  

" C O N T "  a n d  re tu rn . T h e  p ro g ram  w i l l  

p ic k  u p  w h e re  y o u  le ft  o ff. I f  y o u  fo llo w  

the se  e x am p le s , th e  re su lts  y o u  get 

s h o u ld  m a tc h  f ig u re  1 a t  day  150 for 

p r in t in g , a n d  fig u re  2  a t  th e  e nd  o f the  

p lo t t in g  sequence . T h e  so lid  a n d  d o tte d  

lin e s  in  f ig u re  2  w ere  u sed  to  s h o w  the  

m o t io n  o f M a rs  a n d  th e  stars o f th e  c o n 

s te l la t io n  L eo , a n d  w i l l  n o t  be in  th e  ac

tu a l  d is p lay . O n c e  y o u  r u n  the  tw o  ex

a m p le s  to  b e co m e  fa m ilia r  w i t h  th e  pro 

g ram , th e n  y o u  c a n  en te r a n y  v a lu e s  for 

th e  q u e s tio n s  to  d is p lay  w h a te v e r  for 

w h e n e v e r  y o u  w a n t .

I f  y o u  u se  th e  la s t p rogram  I  w ro te , 

y o u ' l l  n o t ic e  a  d iffe rence . I  d o n ’ t  have  

th e  a s sem b le r  s u b ro u tin e s  to  do  the  

p lo t t in g  th a t  I  h a d  d o n e  in  th e  o th e r  one . 

S in ce  w r i t in g  th e  la s t p ro g ram , I  h ave  

g o tte n  a  d is k  d r iv e  a n d  the  d is k  ve rs ion  

o f  f lo a t in g  p o in t  B A S IC . If y o u  h av e  an  

A p p le  I I  P lu s , th is  p ro g ram  s h o u ld  w o rk  

as is . I f  y o u  u se  th e  d is k  ve rs ion  o f 

f lo a t in g  p o in t  B A S IC  y o u 'l l  h av e  to  

m a k e  m in o r  changes .

C h a n g e  th e  p rogram  lo a d in g  address 

fr o m  $30 00  to  $6000 , ju s t  b e y o n d  page 2 

fo r  H i-Res g raph ics . T h is  is  d o n e  b y  ge t

t in g  in to  m o n ito r ,  " r e s e t "  after b r in g in g  

u p  y o u r  f lo a t in g  p o in t  B A S IC . C h ang e  

m e m o ry  lo c a tio n s  $67  a n d  $68  to  01 60 

(*67 :01  60 ). T h e n  ch ange  th ree  lo ca 

t io n s  a t  $60 00  to  zeros (*60 00 :0 0  0 0  00). 

* 3 D 0 G  s h o u ld  ge t y o u  b a c k  to  f lo a t in g  

p o in t  B A S IC  w h e re  y o u  ca n  e n te r  the  

p ro g ram . Y o u  c a n  lo ad  th is  p ro g ram  at 

th e  n o rm a l lo c a t io n , ($3000 ), b u t  the  

s ize  o f th e  p ro g ram  (ap p ro x im a te ly  9K) 

w i l l  p u t  th e  e nd  o f  i t  i n  th e  second  page 

o f  H i-Res g raph ic s . O n c e  y o u  execu te  

th is  p ro g ram  a n d  h it  th e  H G R 2  c o m 

m a n d , th e  second  page o f H i-Res 

g raph ic s  w i l l  c lear, a n d  so w i l l  w h a te ve r  

p o r t io n  o f  th e  p ro g ram  is  there . O n  the  

A p p le  I I  P lu s , th e  e n d  o f the  p rogram  

w i l l  l ie  in  page o n e  o f H i-Res g raph ics , 

a n d  s in c e  th e  p ro g ram  uses page tw o , n o  

changes  are needed .

For tho se  A p p le  users w h o  h ave  the  

cassette  ve rs io n  o f f lo a t in g  p o in t  B A S IC , 

a l l  th e  necessary changes  fo r  u s in g  the  

as sem b le r  s u b ro u tin e s  fo r  p lo t t in g  are in  

th e  a r tic le  I w ro te

u p  a p lo t t in g  s u b ro u t in e  a n d  d o  a 

G O S U B  w h e re  th e re  is  a n  H P L O T . 

W h e re  th e re  is  a n  H C O L O R ,  y o u 'l l  

h a v e  to  d o  a P O K E  8 1 2 ,0  fo r  a 0 , o r  

255  fo r  a 3.

T h e n  fo r  tho se  users  w h o  d o n 't  h ave  

a n  A p p le  n  o r  H i-Res g raph ics , y o u  ca n  

s t i l l  u s e  th e  p r in t  p o r t io n  o f  t h is  p ro 

g ram . A s  I  s ta ted  in  the  la s t a r tic le , if 

y o u  h av e  a n y  p ro b le m s  o r  q u e s tio n s  

d o n ’t  h e s ita te  to  c a ll o r  w r ite . (If y o u  

w r ite  p le ase  in c lu d e  a n  S A S E  to  

g ua ran te e  a response.)

Dave Partyka works as a programmer for 
The May Department Stores Co. Having 
worked for them for nine years, he finds 
programming the Apple II a relaxing 
diversion from programming the larger 
systems of the retail environment. He has 
had five articles published, this one being 
his third for MICRO. He uses the articles 
to buy accessories for his Apple II, off
setting the cost of expanding his system.

in  th e  A u g u s t  ’ 80 

issue  o f M IC R O . 

Y o u 'l l  h av e  to  set

FOR THE PET/CBM
»asy toV IG IL  1 s  i n  e x c i t in g . in t e r a c t i v e  lanouaqe fo r  yo u r PET/CBM. I t ' s  

le a r n  and l e t s  you Q u ic k ly  c r e a te  Oimes and g ra p h ic s  a p p lic a t io n s .

•  H o re th a n  6 0  p o w e rfu l conw'ands fo r  n a n ip u la t in q  o ra p M c s  f ig u re s

•  D ouble d e n s ity  g ra p h ic s  o lv e  you B0 *  50  p lo t  p o s it io n s

• la r g e  o in h e r d is p l a y s ,  two t im e rs  and tone (w ith  e « t .  s p e a ke r)

•  LOAOing and S AV Elna  o f Y lG I l  program s to c a s s e t t e  o r  d is k e t t e

•  N ine co m plete  program s in c lu d e d  - B re a k o u t , S p ace w ar, A n t iA i r c r a f t .
U .F .O . .  S p a c e B a t t le . C o n c e n tra t io n . H aze . » a le id o sc o p e  ft F o r tu n e T e i le r .

•  Com prehensive 50* paae  tv iix ja l

•  T o r  0 1 0 , NEW o r A .O  Poms

U .S .  ft C.ANA0A F0PEIGN
V IG IL  fo r  PET/CBM on c a s s e t t e  o r  d is k e t t e  w/9 program s........................... S3S ...........................*40
V IG IL  U s e r 's  Manual (re fu n d a b le  w ith  s o ftw a re  o r d e r l .................................S10........................... $1?
V IG IL  In t e r p r e t e r  U s t in a  (65P ?  A ssem b ler la rv ju a q e ) .................................... * ? 5 ........................... *30
PET MACHINE LANGUAGE GUlOf ( P lO . NEW. o r 4 .0  *0MS»...........................................* 9 ............................i l l

PET *  APPLE II USERS T l N Y  P A S C A L
Ih e  T IN * P a sc a l S y s t c *  tu rn s  yo u r P IT  o r  APPLE I I  in t o  a P-m ach in

•  L IN E  EDITOR -  c r e a t e s ,  m o d if ie s  and r a m t a in s  so u rce  languaqe

•  COMPILER - produces P -co d e , th e  assen fc ly  lanquaqe of th e  P-w ach i

• INTERPRETER - e .e c u te s  com piled  P -co d e . r e a tu re s  N i l l t - i n  TRACF .

•  STRUCTURED PROGRAMMING - U S E - O f ,  W H llE -00 , I f - 1HEN-ELSE .  REPEAT-UNTIL,  
FOR-TO/DOWNTO. BEG lN -fN D . PPOC, EUNC

• G ra p h ic s  v e r s io n  has »o re  - GPAPHICS. P » 0 T . P C lN T . T EX T , IN KEY, APS.  S0R. 
PET/CPM has double d e n s ity  p lo t t l r q  a“  APPLE I I  has LORES and HIRES

- COl(V0. HCRAPHICS. HCOLOR. HPLOT, P0 I and TONEi t h  ROM A p p le so ft !
U .S .  ft CANADA FOREIGN

TINY P a sc a l PLUS* GRAPHICS VERSION in c lu d e s  «anua!
PET 32K NEW/4.0 ROMS d is k e t t e ................................................................................................* W ..........................*60
P E I  32K NEW/4.0 POMS c a s s e t t e ................................................................................................*5 5 ..........................*65
APPLE I I  4B* and DOS 3 .? / 3 .3 .................................................................................................. *S 0 ..........................*60

TINY P a sc a l NON-GRAPHICS VERSION in c lu d e s  «a>wal
PET 16K/32K NEW ROMS d is k e t t e ...............................................................................................* 3 5 ..........................*45
PET 16K/3?* NEW POMS c a s s e t t e ...............................................................................................* 4 0 ..........................*50
APPLE I I  3?K and DOS 3 .? / 3 .3 .................................................................................................. * 3 5 ..........................*45

TINY P a sc a l U s e r 's  M am al (re fu n d a b le  w ith  so ftw a re  o r d e r ) ................ * 1 0 ..........................11?
TINY P a sc a l 650? In t e r p r e t e r  L is ttn a -G R A PH IC S  v e r s io n ............................... S ? 5 ......................... *30
TINY P a sc a l 650? In t e r p r e t e r  I  istinq-NON-GPAPHICS v e r s io n ...................* 1 5 ..........................*20
PET MACHINE LANGUAGE GUIDE < fo r OLD. NEW o r 4 .0  ROMS.................................... * 9 ..........................*11

Prices include postage.
A B A C U S SO FTW A R E
P .  O .  B o x  7 2 1 1

V IS A

m m G ra n d  R a p id s ,  M ic h ig a n  4 9 5 1 0  

616 / 341-5510

O rders w ust be p re p a id  v ia  
c h e c k , money o rd e r o r  b a r * - 
c a rd . F o re ig n  o rd e rs  nay  be 
p a id  fo r  v ia  I  n te rn .it  io n a I 
■oney o rd e r o r  h a r tc a rd :
( A c c e s s .E u ro c a rd ,B a re la y c a rd )

10 REM SOLAR SYSTEM SIMULATOR # 2

40 REM DAVE PARTYKA
45 REM 170 7  N. NANRJCKE7IT DR.
5 0 REM IORAIN, OHIO 4 4 0 5 3

1 0 0 GOTO 6 5 0
110 I F  TY = 1 THEN 210
1 2 0 I F  H > TP OR H < BT THEN 2 1 0
130 HCOLOR= 0
140 I F  RG > LF THEN 180
150 I F  F  < FC OR F  > LF THEN 210
160 HPLOT 279  -  (F  -  RG) *  S C ,(T P  -  H) *  SC
170 GOTO 210
180 I F  F  > LF AND F  < RG THEN 210
190 IF  F  =  < LF THEN F  =  F  +  3 6 0
200 HPLOT 279  -  (F  -  RG) *  S C ,(T P  -  H) *  SC
210 I F G > T P O R G < B T  THEN RE7IURN
2 2 0 HCOLOR= 3
230 I F  RG > LF THEN 270
240 I F  B < RG OR B > LF THEN RETURN
2 5 0 HPLOT 2 7 9  -  (B  -  RG) *  S C ,(T P  -  G) *  SC
260 RETURN
270 I F  B > LF AND B < RG THEN RE7IURN
280 I F  B =  < L F  THEN B =  B + 360
290 HPIOT 2 7 9  -  (B  -  RG) *  S C ,(T P  -  G) *  SC
300 REMHRN
310 D =  ZZ -  INT (ZZ / SRD) *  SRD
320 B =  Q -  (D / SRD *  Q2)
330 IF  Y > 0  THEN RA = 2 7 0
340 RV =  A -  (P  / (1  + E *  COS ( B ) ) )
3 5 0  V =  PE / RV -  EZ
360 I F  V = > 1  THEN V =  VL
370 I F  V =  < -  1 THEN V =  -  VL
380 V A =  -  AIN (V / SQR ( -  V *  V + 1 ) )  + T
390 I F  D > SRD / 2  THEN VA =  Q2 -  VA
4 0 0 VA =  VA + J
4 1 0 ZX = VA *  T 1 -  C
4 2 0 I F  ZX > 3 6 0  THEN ZX = ZX -  360
4 3 0 I F  ZX < 0  THEN ZX = 3 6 0  +  ZX
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4 4 0  ZX = ZX / T1
4 5 0  LA = SIN  (Z X ) *  I
4 6 0  XA = RV *  COS (L A ) *  COS (VA)

4 7 0  YA = RV *  COS (IA ) *  S IN  (VA)
4 8 0  ZA = RV *  S IN  (IA )
4 9 0  XB = XA -  X 3 :Y B  =  YA -  Y 3:Z B  = ZA -  Z3
5 0 0  VA = VA *  T1
5 1 0  I F  VA > 3 6 0  TOEN VA =  VA -  360
5 2 0  I F  EE =  0  THEN RE7RJRN
5 3 0  ED = SQR (XB *  XB +  YB *  YB)
5 4 0  X =  XB
5 5 0  Y =  YB *  COS (IN ) -  ZB *  SIN  (IN )
5 6 0  Z =  YB *  SIN  (IN ) +  ZB *  COS (IN )
5 7 0  RA = 90
5 8 0  I F  Y  < 0  THEN RA = 270
5 9 0  I F  X < > 0  THEN RA =  ATO (Y / X ) *  T1
6 0 0  I F  X < 0  THEN RA = RA +  1 8 0
6 1 0  I F  X > 0  AND Y < 0  THEN RA =  RA + 360
6 2 0  DZ =  Z / ED
6 3 0  EC = ATO (DZ / SQR (1  -  DZ *  DZ)) *  T1 
6 4 0  RETURN
6 5 0  T =  1 . 5 7 0 8 :T 1  =  5 7 .2 9 5 7 7 9 5
6 6 0  IN = 2 3 .4 3 4  / T1
6 7 0  Q =  3 .1 4 1 5 9 2 6 5
6 8 0  Q2 = 6 .2 8 3 1 8 5 3
6 9 0  VL =  .9 9 9 9 9 9 9 9
7 0 0  BCME
7 1 0  PRINT "DO YOU WANT TO DISPIAY "
7 2 0  PRINT : PRINT "THE SAME PIANETS AS YCUR LAST RUN"
7 3 0  PRINT : INPUT "Y  OR N " ;A?
7 4 0  I F  AS =  "N" THEN 7 9 0
7 5 0  I F  A$ < > "Y " THEN 710
7 6 0  I F  S I  < > 0  THEN 159 0
7 7 0  I F  SC < > 0  THEN 2785
7 8 0  PRINT : PRINT "YOU HAV'NT PICKED THE PLANETS Y E T ": PRINT :

PRINT : GOTO 8 0 0  
7 9 0  HCME
8 0 0  PRINT "CHOOSE THE PLANETS YOU WANT TO DISPLAY"
8 1 0  PRINT
8 2 0  PRINT "ENTER A 1 FOR Y ES, 0  FOR NO"
8 3 0  PRINT
8 4 0  REM SPACIFIC VALUES FOR EACH PLANET
8 5 0  REM Sl=ORBITAL PERIOD: P l= A l* ( l - E l * E l ) / 2
8 6 0  REM E1=ECCENTRICITY: U1=P1/E1: K l= l/ E l
8 7 0  REM A1=MINIMUM + MAXIMUM DISTANCE FRCM SUN
8 8 0  REM J1=LCNGITUDE OF PERIHELION IN RADIANS
8 9 0  REM W1=DAYS FRCM 0  DEGREES TO PERIHELION FOR 19 8 0
8 9 2  REM C1=ASCENDING NODE IN DEGREES
8 9 4  REM Il=INCLINATION IN DEGREES / T1 TO CONVERT TO RADIANS
9 0 0  INPUT "DISPLAY MERCURY " ;ME
9 1 0  S I  =  8 7 .9 6 9
9 2 0  E l  =  .2 0 5 6
9 3 0  A l =  4 3 .4 0 3  + 2 8 .5 9 7
9 4 0  P I  = A l *  (1  -  E l  *  E l )  / 2
9 5 0  K1 =  1 / E l
9 6 0  U1 = P I / E l
9 7 0  J 1  =  7 7 .1  *  Q / 180
9 8 0  W1 =  3 7 .5 3
9 9 0  C l =  4 8 .1
1 0 0 0  I I  =  7  / T1
1 0 1 0  INPUT "DISPLAY VENUS " ;VE
1 0 2 0  S 2  = 2 2 4 .7 0 1
1 0 3 0  E2 = .0 0 6 8
1 0 4 0  A2 = 6 7 .7 2 6  + 6 6 .8 1 3
1 0 5 0  P2 = A2 *  (1  -  E2 *  E 2) / 2
1 0 6 0  K2 = 1 / E2
1 0 7 0  U2 =  P2 / E2
1 0 8 0  J 2  =  1 3 1 .3  *  Q / 180
1 0 9 0  W2 =  1 4 0 .5
1 1 0 0  C2 =  7 6 .5  (Continued on page 113)

Unique Data Systems has. 
We've taken Rockwell's AIM 
65 Microcomputer, packaged 
it in a professional enclosure 
and turned it into a versatile, 
higher capacity microcomputer 
system . C om plete w ith  a 
m emory-l/O  board, modem 
board or w ire wrap proto
typing board, power supply, 
cables and connectors. It 
makes the AIM 65 a joy to 
work with, and there's even 
space inside for your own 
special circuitry. We’ll sell 
you the whole package or just 
the bits and pieces you need 
for your application. We're 
AIM 65 specialists. We're 

Unique Data Systems.

Unique Data System s
15041 Moran Street 

Westminster, CA 92603
(7 1 4 )  8 9 5 - 3 4 5 5
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INTRODUCING:

IN D EPTH
«

C a ll - A f - | , L 'E '
in  D ep th

AH „About
Applesoft

a  P  P.L-E - EXT! ^  
C A L L  - A . P  p  u Library

136 pages of timeless 
reference material on 
heavy duty stock.

• A PPLESO FT FROM  
BOTTOM  TO TOP

• A PPLESO FT  
INTERNALS

• PROGRAM  
SPLITTER

• AM PLIFYING  
A PPLESO FT

• HI-RES NOTES
• and more

AVAILABLE AT DISCRIMINATING APPLE DEALERS WORLD-WIDE
Dealer Inquiries Invited

Membership and dealer information:
Apple Pugetsound Program Library Exchange 

304 Main Ave. S., Suite 300-M 
Renton, WA 98055 

(206) 271-4514

i

i
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1 1 1 0  12 =  3 . 4  / T1
1 1 2 0  INPOT "DISPLAY EARTH ";E A
1 1 3 0  S 3  =  3 6 5 .2 5 6
1 1 4 0  E 3 =  .0 1 6 7
1 1 5 0  A3 =  9 4 .5 5 5  + 9 1 .4 4 5
1 1 6 0  P3 = A3 *  (1  -  E3 *  E 3) / 2
1 1 7 0  K3 = 1 / E3
1 1 8 0  U3 =  P3 / E3
1 1 9 0  J 3  =  1 0 2 .6  *  Q / 180
1 2 0 0  W3 = -  3 .8 2
1 2 1 0  C3 = 0
1 2 2 0  13  = 0
1 2 3 0  INPOT "D ISPIA Y MARS " ;MA
1 2 4 0  S 4  = 6 8 6 .9 8 0
1 2 5 0  E 4 = .0 9 3 4
1 2 6 0  A4 =  1 5 4 .9 3 6  + 1 2 8 .4 7 1
1 2 7 0  P4 =  A4 *  (1  -  E 4 *  E 4) / 2
1 2 8 0  K4 =  1 / E4
1 2 9 0  U4 = P4 / E4
1 3 0 0  J 4  = 3 3 5 .7  *  Q / 180
1 3 1 0  W4 = 287
1 3 2 0  C4 = 4 9 .4
1 3 3 0  1 4  = 1 .8 5  / T1
1 3 4 0  INPOT "DISPIAY JU PITER " ; J U
1 3 5 0  S 5  = 4 3 3 2 .1 2 5
1 3 6 0  E 5 =  .0 4 7 8
1 3 7 0  A5 = 5 0 7 .0 4 6  + 4 6 0 .5 9 5
1 3 8 0  P5 = A5 *  (1  -  E 5 *  E 5) / 2
1 3 9 0  K5 = 1 / E5
1 4 0 0  U5 =  P5 / E5
1 4 1 0  J 5  = 1 3 .6  *  Q / 180
1 4 2 0  W5 = 160 8
1 4 3 0  C5 = 1 0 0 .2 4
1 4 4 0  1 5  = 1 .3  / T1
1 4 5 0  INPOT "D ISPIA Y SATURN " ;S A
1 4 6 0  S 6  = 1 0 8 2 5 .8 6 3
1 4 7 0  E 6 =  .0 5 5 5
1 4 8 0  A6 =  9 3 7 .5 4 1  + 8 3 8 .4 2 5
1 4 9 0  P6 = A6 *  (1  -  E 6 *  E 6) / 2
1 5 0 0  K6 =  1 / E6
1 5 1 0  U6 =  P6 / E6
1 5 2 0  J 6  =  9 5 . 5  *  Q / 180
1 5 3 0  W6 = 20 9 0
1 5 4 0  C6 = 1 1 3 .5 1
1 5 5 0  1 6  = 2 .4 9  / T1
1 5 9 0  HCME

1 6 0 0  PRINT "ENTER BEGINNING DATE? NM,DD,YYYY": INPOT "
" ;MM,DD,YY

1 6 1 0  DF =  (M4 = 2 )  *  31 + (MM = 3 )  *  5 9  + (1*1 = 4 )  *  9 0  + (I'M 
=  5 )  *  1 2 0  + (MM =  6 )  *  151 + ( M  = 7 )  *  181 + (MM = 8 )  *  212
+ (MM = 9 )  *  243  + (MM = 1 0 )  *  2 7 3  + (M4 =  1 1) *  3 0 4  + (1*1
=  1 2 )  *  334
1 6 2 0  ZY = INT (YY *  365  +  INT (YY / 4 ) + D D  + DF + l -  INT 
(YY / 1 0 0 )  + INT (YY / 4 0 0 )  / 1)
1 6 3 0  I F  INT (YY / 4 )  < > Y Y / 4  THEN 1680
1 6 4 0  I F  INT (YY / 4 0 0 )  = YY / 4 0 0  THEN 16 6 0
1 6 5 0  I F  INT (YY / 1 0 0 )  = YY / 1 0 0  THEN 16 7 0
1 6 6 0  I F  M l > 2  THEN 16 8 0
1 6 7 0  ZY =  ZY -  1
1 6 8 0  ZY =  ZY -  7 2 3 1 8 0
1 6 9 0  ZT = -  ZY
1 7 0 0  PRINT : PRINT :  INFOT "ENTER # OF DAYS TO PRINT/PIOT " ;D
N
1 7 1 0  PRINT : PRINT : PRINT
1 7 2 0  INPOT "ENTER # CF DAYS BETWEEN PRINT/PLOTS ";QA 
1 7 3 0  I F  DA < > 0  THIN 17 6 0
1 7 4 0  PRINT :  PRINT
1 7 5 0  PRINT " 0  NOT ALLOWED": GOTO 1710 
1 7 6 0  HCME

/AICRO
Classified
Ohio Scientific C1P, C4P COLOR
E a r th s h ip  h a s  G R E A T  p rogram s.

C 1 P , C 4 P  —  A n im a te d  L u n a r  

L an d e r , C a tc h w o rd , rea l- tim e  

S c rab b le , g ra p h ic s  des igner, 

a n a ly t ic a l p lo t te r , s in g le  d is k  copier; 

C 1 P  —  a n im a t io n  a n d  shape  tab le  

g rap h ic s , B A S IC  tu to r ,  a d d  and  

m u l t i p ly  tu to r , in fo r m a t io n  

p ro ce ss in g  s im u la t io n  a n d  tu to r .

S e n d  fo r  ca ta lo g .

E a r th s h ip

17 C h u r c h  S tree t #28 

N u t le y ,  N e w  Jersey 07 11 0

Spanish Hangman
2 ,0 0 0  S P A N IS H  w o rd s  a n d  sen tences  

t a u g h t  i n  a  f u n  w a y  o n  th e  A p p le . 

S e nd  fo r  y o u r  s c h o o l 's  free 30-day 

e v a lu a t io n  d is k e tte , from :

G e o rg e  Earl

1302  S o u th  G e n e ra l M c M u l le n  

S a n  A n to n io ,  T X  78237

SYM-1 Expansions
Bare  W 7 A A Y  4 K  R A M  board : $ 8 .0 0  

p lu s  SA SE . A ss e m b le d  W 7 A A Y  R O M  

board : $ 1 6 .0 0 . R A E  s y m b o lic  

d is a s s e m b le r  sou rce  o n  cassette : 

$ 1 5 .0 0 . In s t r u c t io n  p ac k e t to  add  

flo p p y  d is k s  t o  S Y M  -$15.00. 

R A E / K M M M  so ftw a re  in te r fa c e  o n  

5 ! 4 ”  d is k e t te : $ 1 5 .0 0 . SA SE  for 

m o re  in fo r m a t io n .

J o h n  M .  B la lo c k  

B la lo c k  &  A ssoc ia te s  

P .O .  B ox  39356  

P h o e n ix , A Z  85069

Business Software by ADS
For th e  A p p le  I I  a n d  A ta r i/8 0 0 . W h y  

p ay  m o re  fo r  a b u n c h  o f u n re la te d  

p rogram s? B u s in e ss  P lu s  w i l l  h a n d le  

in v o ic e s , s ta te m e n ts , c red it  m e m o s  

a n d  m o re , m u c h  m o re ! [ust $299  

c o m p le te  o r  $25  fo r  d e m o  d is k  

(c red ite d  to w a rd s  p u rc h ase ) . V IS A , 

M a s te rc h a rg e  accep ted .

A d v an ce d  D a ta  S y s tem s  

7468  M a p le  A v e n u e  

S t. L o u is , M O  63143  

31 4 /781- 9388

(Continued on next page)
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Classified (continued)

Ohio Scientific

T u n e  P la y e r  —  P la y  m u s ic  e a s ily  o n  

y o u r  C 4 P . H o u r s  o f  fu n !  Spec ia l 

fe a tu re s : c o m p u te r  p lay s  y o u r  songs, 

o rg an  e ffe c t, save  fea tu re  creates 

d a ta  s ta te m e n t ,  a n d  m o re ! $8 .75  

ca sse tte  o n ly . O th e r  p rogram s  

a v a ila b le : R ig e l 's  R a id e rs , M o n e y  

H a n d le r ,  A u to  R ace , m o re . W r ite : 

R o n  L ash ley

2 9 3 4  W . M is s io n w o o d  C ir c le  

M ir a m a r ,  FL 33025

Apple Computer Dust Cover

W a n t  to  p ro te c t  th a t  b ig  in v e s tm e n t?  

T h e n  w h y  n o t  b u y  a  PEEL  fo r  y o u r  

A p p le  II? T h is  c u s to m - fit  d u s t  cover 

co m e s  in  be ige  fa b r ic  w i t h  a 

d e co ra tiv e  a p p le  o n  fr o n t. Send 

$ 1 0 .0 0  to  p ro te c t  y o u r  c o m p u te r  

to day .

D .  P oppe laa rs  

5 2 3 6  L o c h le y  D r iv e  

E d in a , M in n e s o ta  55436

Timestack — A Programmable 
Controller

E x p a n d  y o u r  K IM -1 in to  a  general- 

p u rp o se  m a c h in e . 80-page m a n u a l  

d o c u m e n ts  C lo c k /P o r t / R A M / P R O M  

E x p a n s io n  B oard  a n d  c o n tro lle r  

s o ftw are . S u b ro u t in e  l ib r a ry  in c lu d e s  

u se r  in te r a c t io n  ro u t in e s , I / O ,  a n d  

c lo c k  c o n tro ls . C o m p le te  m a n u a l  —  

$ 1 5 .0 0 . S A S E  fo r  m o re  in fo r m a t io n  

a n d  n e w s le tte r .

H u n t e r  Serv ices 

P .O . B o x  359  

E lm  G ro v e , W I  53122

Assembly Language Newsletter

B o b  S ande r- C ede r lo f’s m o n t h ly  

n e w s le tte r  d e v o te d  to  A p p le  

a s s e m b ly  lan gu ag e : b e g in n e r 's  

tu to r ia ls , a d v an c e d  te c h n iq u e s , supe r 

s u b ro u t in e s  fo r  y o u r  p rogram s , 

c o m m e n te d  l is t in g  o f a n d  

im p r o v e m e n ts  to  s ta n d a rd  p ro d u c ts , 

a n d  m u c h  m o re . L e arn  faster, b e n e fit  

m o re  f r o m  a s s e m b ly  lan guage ! 

$ 1 2 /y e a r .

A p p le  A s s e m b ly  L in e  

S-C S o ftw a re  

P .O . B ox  280300  

D a lla s , T X  75228

(Continued on next page)

1 7 7 0  INPUT "ENTER 1 TO PRINT, 0  TO PLOT " ;P L
1 7 8 0  I F  PL < > 0  AND PL < > 1  THEN 176 0
1 7 8 5  I F  PL =  0  THEN PRINT : PRINT "DO YOU WANT": PRINT : INP 
UT "POINT ( 0 )  OR CONTINUOUS (1 )  PLOTS " ;TY
1 7 8 6  IF  TY < > 0  AND TY < > 1  THEN 1785
1 7 9 0  IF  PL =  0  THEN GOSUB 275 0
1 8 0 0  REM EARIH 
1 8 1 0  HCME :E E  =  0
1 8 3 0  A =  A 3 :P  =  P 3 :E  =  E 3 :P E  = U 3:EZ =  K3:SRD = S 3 : J  =  J3 :W  = 
W3:ZZ =  ZY + W:C =  C 3 :I  =  13 
1 8 4 0  GOSUB 3 1 0 :EE =  1
1 8 4 5  X3 =  XA:Y3 = YA:Z3 = ZA:R3 = RV:V3 = VA 
1 8 4 8  HCME
1 8 5 0  VTAB 1 :  HTAB 1 :  PRIST "STARTING DATE " ;NM;"/ "  ;D D ;"/ "  ;Y Y ;

PLOT DAYS " ;Z T  + ZY 
1 8 5 5  IF  PL =  0  THEN VTAB 2 3 :  PRINT "STARTIN3 DATE ";M M ;"/ ";D  
D ;" / " ;Y Y ;"  PLOT DAYS " ;Z T  + ZY: PRINT " " :  GOTO 1 9 8 0 : REM EM 
PTY PRINT I S  A CNTL-G (B E IL )
1 8 7 0  I F  EA = 0  THEN 198 0
1 8 8 0  VTAB 2 :  HTAB 1 :  PRINT "EARIH D -S . INT (RV *  1 0 0 0 0 )  / 
10000
1 8 9 0  VTAB 3 :  HTAB 7 :  PRINT "A -S . INT (V3 *  1 0 0 0 0 )  / 1 0 0 0 0  
1 9 0 0  REM SUN
1 9 1 0  XB = -  X 3 :Y B  =  -  Y 3 :Z B  =  -  Z3:ED  =  R3 
1 9 2 0  GOSUB 540
1 9 3 0  VTAB 2 :  HTAB 2 1 :  PRINT "SUN D -E . INT (ED *  1 0 0 0 0 )
/ 10000

1 9 4 0  VTAB 3 :  HTAB 2 8 :  PRINT "R .A . INT (RA / 1 5 ) ; "  INT
((RA  -  INT (RA / 1 5 )  *  1 5 )  *  4 0 )  / 10 
1 9 5 0  IF  DC < 0  THEN EC =  -  DC:DB = 1
1 9 6 0  VTAB 4 :  HTAB 2 8 :  PRINT "DEC. INT (E C ) ;"  " ;  INT ((DC
-  INT (E C )) *  6 0 0 )  / 10
1 9 7 0  IF  DB =  1 THEN VTAB 4 :  HTAB 3 2 :  PRINT :DB = 0
1 9 8 0  REM MERCURY
1 9 9 0  IF  ME = 0  THEN 213 0
2 0 0 0  A =  A l :P  = P 1 :E  =  E 1 :P E  = U 1:EZ =  K1:SRD = S 1 : J  =  J1 :W  =
W l:ZZ =  ZY + W:C = C 1 : I  =  I I
2 0 1 0  GOSUB 3 1 0 : I F  PL =  1 THEN 205 0
2 0 2 0  F  =  F I :H  = H I:B  = RA:G =  DC: GOSUB 110
2 0 3 0  F I  = RA:H1 = EC: GOTO 213 0
2 0 4 0  I F  PL =  0  THEN GC6UB 110
2 0 5 0  VTAB 6 :  HTAB 1 :  PRINT "MERC D -S . " ;  INT (RV *  1 0 0 0 0 ) /
10000
2 0 6 0  VTAB 7 :  HTAB 7 :  PRINT "A -S . " ;  INT (VA *  1 0 0 0 0 ) / 1 0 0 0 0
2 0 7 0  VTAB 8 :  HTAB 7 :  PRINT "D -E . " ;  INT (ED *  1 0 0 0 0 ) / 1 0 0 0 0
2 0 8 0  VTAB 9 :  HTAB 7 :  PRINT "R .A . " ;  INT (RA / 1 5 ) ; "  " ;  INT (
(RA -  INT (RA / 1 5 )  *  1 5 )  *  4 0 )  / 10
2 0 9 0  I F  DC < 0  THEN DC =  -  DC:DB = 1
2 1 0 0  VTAB 1 0 :  HTAB 7 :  PRINT "DEC. " ;  INT ( E C ) ;"  " ;  INT ((EC
-  INT (E C )) *  6 0 0 )  / 10
2 1 1 0  I F  DB =  1 THEN VTAB 1 0 :  HTAB 1 1 : PRINT :DB =  0
2 1 2 0  REM VENUS
2 1 3 0  I F  VE =  0  THEN 22 6 0
2 1 4 0  A = A 2 :P  = P 2 :E  = E 2 :P E  = U 2:EZ =  K2:SRD = S 2 : J  =  J2 :W  =
W2:ZZ = ZY + W:C = C 2 : I  = 12
2 1 5 0  GOSUB 3 1 0 : I F  PL = 1 TOEN 21 8 0
2 1 6 0  F  = F2 :H  = H 2:B  = RA:G = EC: GOSUB 110
2 1 7 0  F2 = RA:H2 =  EC: GCTO 22 6 0
2 1 8 0  VTAB 6 :  HTAB 2 1 :  PRIOT "VENUS D -S . " ;  INT (RV *  1 0 0 0 0 )
/ 10000
2 1 9 0  VTAB 7 :  HTAB 2 8 :  PRINT "A -S . " ;  INT (VA *  1 0 0 0 0 ) / 1 0 0 0 0
2 2 0 0  VTAB 8 :  HTAB 2 8 :  PRINT "D -E . INT (ED *  1 0 0 0 0 ) / 1 0 0 0 0
2 2 1 0  VTAB 9 :  HTAB 2 8 :  PRINT "R .A . " ;  INT (RA / 1 5 ) ; "  " ;  INT
((RA -  INT (RA / 1 5 )  *  1 5 )  *  4 0 )  / 10
2 2 2 0  I F  EC < 0  THEN DC = -  EC:DB = 1
2 2 3 0  VTAB 1 0 :  HTAB 2 8 :  PRINT "DEC. " ;  INT (D C );"  " ;  INT ((DC

-  INT (E C )) *  6 0 0 )  / 10  
2 2 4 0  I F  DB = 1 THEN VTAB 1 0 : HTAB 3 2 :  PRINT :DB = 0
2 2 5 0  REM MARS

_________________________________________________________________________________________________
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Classified (continued)

Extended SYM-BASIC

A d d s  3 0  c o m m a n d s , re qu ire s  16K, 

S85  U S /S 9 5  C a n . ,  o b jec t o n  

casse tte , m a n u a l ,  a n d  sou rce  lis t in g . 

S Y M - F O R T H  1 .0 : fig - F O R T H  for 

16K  S Y M - 1 . E d ito r , a ssem b le r, 

casse tte  in te r fa c e  $ 13 5  U S /S 1 5 5  

C a n . ,  o b je c t  o n  casse tte , m a n u a l  a n d  

s o u rc e  l is t in g .

S a tu r n  S o ftw a re  L im it e d  

8246  11 6A  St.

D e lt a ,  B .C . ,  V 4 C  5Y 9  

C a n a d a

PET Arcade Software

Astroidz a n d  M unchm an  g am e s  for 

y o u r  8K  o ld-new  R O M S . Astroidz 

are  in v a d in g  th e  g a laxy . F o u r  leve ls  

o f p la y . M unchm an  is  based  o n  

arcade  g a m e  P ac- M an . Z IP  a n d  Z A P  

are  o u t  to  ge t y o u . F a n ta s t ic  

g rap h ic s . $ 9 .9 5  e a c h  casse tte . 

C o m p u te r M a t  

B o x  1 6 6 4 M

L ak e  H a v a s u , A Z  86403

OSI BASIC LOAD + SAVE 
w/filename

T ire d  o f L O A D - S A V E  t im e s , tape 

d o c u m e n ta t io n ?  Fret n o  m o re . N o w  

S A V E  w i t h  f i le n a m e s  o n  y o u r  

ca sse tte  p ro g ra m s . L O A D  by  

f i le n a m e . G iv e s  d ire c to ry  o f  tap e  as 

y o u  go . E m p lo y s  a to k e n  I / O  s y s te m  

to  decrease tape  I / O  b y  5 0 % .

C o m p u te r  S c ience  E n g in e e r in g  

5 7  B ea ls  S tree t, R m .  57-12 

B ro o k lin e , M A  02145

Contour Mapping for your Apple 
(or other computer)

U ses p r in te r  p lo t te r  or C R T . O th e r  

so ftw a re  a v a ila b le .

G e o sy s te m s  

802  E ast G r a n d  R iv e r  

W i l l i a m s t o n ,  M I  48895  

(517) 655-3726

PASCAL LEV EL 1

T h is  P asca l s y s te m  a l lo w s  the  

d e v e lo p m e n t  o f  B R U N a b le  p ro g ram s . 

T h e  s y s te m  s up po r ts  IF-T H EN -ELSE , 

R E P E A T - U N T IL , F O R - T O /  

D O W N T O - D O , W H IL E - D O , CASE- 

O F-ELSE , F U N C T IO N ,

P R O C E D U R E , P E E K , P O K E  as w e ll 

as d is k  I / O  v ia  D O S  (spec ify  3 .2  o r  

3 .3 ) . P r ice  $ 3 5 .0 0 . S e n d  SA SE  for 

m o re  in fo r m a t io n .

O n - G o in g  Ideas 

R D  #1, B ox  810 

S ta rk sbo ro , V T  05487

No. 4 1 -O c to b e r  1981 M IC R O -T h e  6502/6809 Journal 115

2 2 6 0  I F  MA = 0  THEN 239 0
2 2 7 0  A =  A 4 :P  = P 4 :E  = E 4 :P E  =  U4:EZ =  K4:SRD =  S 4 : J  = J4 :W  =
W4:ZZ =  ZY + W:C =  C 4 : I  = 14
2 2 8 0  GOSUB 3 1 0 : I F  PL = 1 THEN 23 1 0
2 2 9 0  F  = F4 :H  =  H 4:B  = RA:G = DC: GOSUB 110
2 3 0 0  F 4  = RA:H4 = DC: GOTO 2 3 9 0
2 3 1 0  VTAB 1 2 : HTAB 1 :  PRINT "MARS D -S . INT (RV *  1 0 0 0 0 ) / 
10000

2 3 2 0  VTAB 1 3 :  HTAB 7 :  PRINT "A -S . INT (VA *  1 0 0 0 0 ) / 1 0 0 0 0

2 3 3 0  VTAB 1 4 :  HTAB 7 :  PRINT "D -E . INT (ED *  1 0 0 0 0 ) / 10000
2 3 4 0  VTAB 1 5 :  HTAB 7 :  PRINT "R .A . INT (RA / 1 5 ) ; "  " ;  IOT
((RA  -  INT (RA / 1 5 )  *  1 5 )  *  4 0 )  / 10
2 3 5 0  I F  DC < 0  THEN DC =  -  DC:DB = 1
2 3 6 0  VTAB 1 6 :  HTAB 7 :  PRINT "DEC. " ;  INT (D C );"  " ;  INT ((DC
-  INT (D C )) *  6 0 0 )  / 10
2 3 7 0  I F  DB =  1 TOEN VTAB 1 6 :  HTAB 1 1 :  PRINT :DB =  0
2 3 8 0  REM JUPITER
2 3 9 0  I F  JU  =  0  THEM 252 0
2 4 0 0  A =  A 5 :P  =  P 5 :E  = E 5 :P E  =  U 5:EZ =  K5:SRD =  S 5 : J  =  J5 :W  =
W5:ZZ =  ZY + W:C =  C 5 : I  = 15
2 4 1 0  GOSUB 3 1 0 : I F  PL = 1 THEN 244 0
2 4 2 0  F  =  F5 :H  = H 5:B  =  RA:G = DC: GOSUB 110
2 4 3 0  F5 =  RA:H5 =  DC: GOTO 252 0
2 4 4 0  VTAB 1 2 :  OTAB 2 1 :  PRINT "JUFTR D -S . " ;  INT (RV *  1 0 0 0 0 )
/ 10000

2 4 5 0  VTAB 1 3 :  HTAB 2 8 :  PRINT "A -S . " ;  INT (VA *  1 0 0 0 0 ) / 100 0  
0
2 4 6 0  VTAB 1 4 : ffTAB 2 8 :  PRINT "D -E . " ;  IOT (ED *  1 0 0 0 0 ) / 1000 
0
2 4 7 0  VTAB 1 5 :  HTAB 2 8 :  PRINT "R .A . " ;  IOT (RA / 1 5 ) ; "  " ;  IOT

((RA  -  IOT (RA / 1 5 )  *  1 5 )  *  4 0 )  / 10
2 4 8 0  IF  DC < 0  TOEN DC = -  DC:DB = 1
2 4 9 0  VTAB 1 6 :  HTAB 2 8 :  PRIOT "DEC. " ;  IOT ( E C ) ;"  " ;  IOT ((DC

-  IOT (D C)) *  6 0 0 )  / 10  
2 5 0 0  I F  DB =  1 TOEN VTAB 1 6 :  HTAB 3 2 :  PRIOT :DB =  0  
2 5 1 0  REM SATORN 
2 5 2 0  I F  SA =  0  THEN 26 4 0
2 5 3 0  A =  A 6 :P  = P 6 :E  =  E 6 :P E  = U 6:EZ =  K6-.SRD = S 6 : J  =  J6 :W  =
W6:ZZ =  ZY + W:C = C 6 : I  = 16
2 5 4 0  GOSUB 3 1 0 : I F  PL = 1 TOEN 257 0
2 5 5 0  F  =  F6 :H  =  H 6:B  = RA:G =  DC: GOSUB 110
2 5 6 0  F 6  = RA:H6 =  DC: GOTO 264 0
2 5 7 0  VTAB 1 8 :  OTAB 1 :  PRINT "SATO D -S . " ;  IOT (RV *  1 0 0 0 0 ) / 

10000
IOT (VA *  1 0 0 0 0 ) / 10000  
IOT (ED *  1 0 0 0 0 ) / 1 0 0 0 0  
IOT (RA / 1 5 ) ; "  " ;  IOT

2 5 8 0  VTAB 1 9 :  fTTAB 7 :  PRIOT "A -S .
2 5 9 0  VTAB 2 0 :  HTAB 7 :  PRINT "D -E .
2 6 0 0  VTAB 2 1 :  OTAB 7 :  PRIOT "R .A .
((RA  -  IOT (RA / 1 5 )  *  1 5 )  *  4 0 )  / 10 
2 6 1 0  I F  DC < 0  TOEN EC =  -  DC:DB =  1
2 6 2 0  VTAB 2 2 :  HTAB 7 :  PRINT "DEC. " ;  IOT (D C );"  " ;  IOT ((DC
-  IOT (D C )) *  6 0 0 )  / 10
2 6 3 0  IF  DB =  1 TOEN VTAB 2 2 :  HTAB 1 1 : PRIOT :DB = 0
2 6 4 0  ZY =  ZY + DA
2 6 5 0  IF  ZT + ZY > DN TOEN 270 0
2 6 6 0  IF  PL =  0  TOEN 269 0
2 6 7 0  VTAB 2 3 :  ffl'AB 1 :  PRIOT "PRESS RETURN FOR NEXT DISPLAY": 
GE7T A$
2 6 8 0  VTAB 2 3 :  HTAB 1 :  PRINT "
2 6 9 0  GOTO 1830 
2 7 0 0  ZY =  0 :D E  = 0
2710 PRINT REM EMPTY PRINTS CNTL-G
2 7 2 0  INPUT "PRESS ENTER TO START PGAIN";A$
2 7 3 0  TEXT : RESTORE 
2 7 4 0  GOTO 6 5 0  
2 7 5 0  HC0L0R= 3
2 7 6 0  PRIOT : INPUT "EOTER FACTOR: 0  OR 1 -  2 0  " ; SC 
2 7 7 0  I F  SC < > 0  TOEN 278 5
2 7 8 0  RG = 0 :L F  = 3 6 0 :B T  =  -  9 0 :T P  = 1 1 0 :S C  =  .7 5 :  GOTO 289 0  
2 7 8 5  I F  SC < 1 TOEN 276 0



Classified
Each classified ad costs only 
$10.00 per insertion, pre-paid 
with typewritten copy. These 
ads are limited to one per 
company/individual per month. 
Please limit these entries to less 
than 40 words. (Oversized ads 
will be rejected and returned.) 
Title line, name and address are 
not considered in count. Ads 
received before the 20th of the 
second month preceding the 
month of publication will be 
published in next issue, i.e. 
October 20th for the December 
issue. For further information 
call:

(617) 256-5515

AMCftO

A'-1'

£>ve Ox

2800 PRINT : PRIOT "ENTER CENTER COORDINATES": PRINT
2810 PRIOT "  R.A. D EC.": PRIOT
2820 INPOT "HH.HH , DD.DD ";R ,D
2830 RG = R *  15 -  139 / SC
2840 LF = R *  15 + 139 / SC
2850 BT = D -  95 / SC
2860 TP =  D + 95 / SC
2870 IF  RG < 0 THEN RG = RG + 360
2880 IF  LF > 360 THEN LF = LF -  360
2890 HGR2
2900 HPLOT 0 ,0  TO 2 7 9 ,0  
2910 HPLOT TO 279,191 
2920 HPIOT TO 0 ,1 9 1  
2930 HPLOT TO 0 ,0  
2940 READ B ,B1,G ,G 1
2950 B =  B *  15 +  B1 *  .25 :G  = G + G1 / 60
2960 IF  B =  0 AND G = 0 THEN RETURN
2970 GOSUB 2 1 0 : GOTO 2940 
2980 REM PISCES
2990 DATA 1 ,1 1 ,2 4 ,1 9 ,1 ,1 7 ,2 7 ,0 ,1 ,1 8 ,2 8 ,2 9 ,1 ,9 ,2 9 ,4 9 ,0 ,5 5 ,2 8 ,
4 3 .0 .4 7 .2 7 .2 6 .0 .5 3 .2 6 .5 6 .1 .2 8 .1 5 .5 .1 .4 3 .8 .5 4 .1 .5 9 .2 .3 1
3000 DATA 1 , 3 9 , 5 , 1 4 , 1 , 2 8 , 5 , 5 3 ,1 ,1 1 ,7 ,1 9 ,1 ,0 ,7 ,3 7 ,0 ,4 6 ,7 ,1 9 ,2  
3 ,5 7 ,6 ,3 5 ,2 3 ,3 7 ,5 ,2 1 ,2 3 ,4 0 ,1 ,3 0 ,2 3 ,2 5 ,6 ,6 ,2 3 ,1 8 ,5 ,6 ,2 3 ,1 5 ,3 ,1 ,
2 3 .2 4 .0 .5 9  
3010  REM ARIES
3020 D A T A  1,51,19,3,1,52,20,34,2,1,25,42 
3030 REM PLEIADES
3040 DATA 3 ,4 2 ,2 4 ,8 ,3 ,4 2 ,2 3 ,5 7 ,3 ,4 2 ,2 4 ,1 8 ,3 ,4 3 ,2 4 ,1 3 ,3 ,4 3 ,2 4  
,2 4 ,3 ,4 5 ,2 3 ,5 7 ,3 ,4 3 ,2 3 ,4 8
3050 REM TAU R U S
3060 DATA 5 ,2 3 ,2 8 ,3 4 ,4 ,3 9 ,2 2 ,5 2 ,5 ,3 5 ,2 1 ,7 ,5 ,4 ,1 8 ,3 5 ,4 ,3 3 ,1 6 ,
2 5 ,4 ,2 6 ,1 5 ,5 1 ,4 ,1 7 ,1 5 ,3 1 ,4 ,2 3 ,1 7 ,4 9 ,4 ,2 6 ,1 9 ,4
3070 REM GEMINI
3080 D A T A  6,12,22,31,6,20,22,32,6 ,41,25,11,7 ,8,30,20,7,31,32,0,7 ,42,28,9 ,7 ,17,
22.5.7.1.20.39.6.35.16.27.6.42.12.57 
3090 REM CANCER
3100 D A T A  8 ,14 ,9 ,20 ,8 ,18 ,24 ,11 ,8 ,30 ,20 ,37 ,8 ,29 ,18 ,16 ,8 ,42 ,18 ,20 ,8 ,40 ,21 ,39 ,8 ,
56.12.3.8.44.28.57 
3110 REM LEO
3120 DATA 9 ,4 3 ,2 4 ,0 ,9 ,5 0 ,2 6 ,1 5 ,1 0 ,1 4 ,2 3 ,4 0 ,1 0 ,1 7 ,2 0 ,6 ,1 0 ,5 ,1 7
,0 ,1 0 ,6 ,1 2 ,1 3 ,1 1 ,1 1 ,2 0 ,4 8 ,1 1 ,4 7 ,1 4 ,5 1 ,1 1 ,1 2 ,1 5 ,4 2
3130 REM VIRGO
3140 DATA 1 1 ,4 3 ,6 ,4 9 ,1 1 ,4 8 ,2 ,3 ,1 2 ,1 7 , - 0 , - 2 3 ,1 2 ,3 9 , - 1 , - 1 1 ,1 2 ,
5 3 .3 .4 0 .1 3 .0 .1 1 .1 4
3200 DATA 1 3 ,7 , - 5 , - 1 6 , 1 3 , 2 3 , - 1 0 , - 5 4 , 1 4 , 1 3 , - 5 , - 4 6 , 1 4 , 4 0 , - 5 , - 2
7 ,1 4 ,4 4 ,2 ,6 ,1 3 ,5 9 ,1 ,4 7 ,1 3 ,3 2 , - 0 , - 2 0
3270 REM LIBRA
3280 DATA 1 4 ,4 8 , - 1 5 , - 5 0 ,1 5 ,1 0 , - 1 9 , - 2 8 ,1 5 ,1 4 , - 9 , - 1 2 ,1 5 ,3 3 , - 1 4  
, - 3 7
3320 REM SCORPIUS
3330 DATA 15,56, -  25, -  28,15,57, -  22, -  29,16,3, -  19, -  40,16,18, -  25, -  28,16, 
28, -  26, -  19,16,33, -  28, -  7,16,47, -  34, -  12,16,48, -  37, -  58,16,50, -  42, -  17 
5 0 ,- 4 2 .- 1 7
3420 D A T A  1 7 ,9 , - 4 3 , -1 1 ,1 7 ,3 4 , - 4 2 , - 5 8 ,1 7 ,4 4 , -4 0 , - 7 ,1 7 ,3 9 , -3 9 , - 0 ,1 7 ,3 0 ,  
- 3 7 , - 4
3470 REM SAGITTARIUS
3480 DATA 1 8 ,3 , - 3 0 , - 2 6 ,1 8 ,1 4 , - 3 6 , - 4 7 ,1 8 ,2 1 , - 3 4 , - 2 5 ,1 8 ,1 8 , - 2 9
, - 5 1 , 1 8 , 2 5 , - 2 5 , - 2 7 ,1 8 ,4 3 , - 2 7 , - 3 ,1 8 ,5 2 , - 2 6 , - 2 2 ,1 8 ,5 9 , - 2 9 , - 5 7 ,1 9  
,4 , - 2 7 , - 4 5
3570  REM CAPRICORNUS
3580  DATA 2 0 ,1 5 , - 1 2 , - 4 0 ,2 0 ,2 4 , - 1 8 , - 2 3 ,2 0 ,3 6 , - 1 5 , - 8 ,2 1 ,3 , - 1 7 ,
- 2 6 ,2 1 ,1 9 , - 1 7 , - 3 ,2 1 ,3 7 , - 1 6 , - 5 3 ,2 1 ,4 4 , - 1 6 , - 2 1
3650 DATA 2 1 ,4 0 , - 1 9 , - 6 ,2 1 ,3 4 , - 1 9 , - 4 1 ,2 1 ,2 6 , - 2 2 , - 2 ,2 1 ,2 4 , - 2 2 ,
- 3 8 ,2 1 ,4 , - 2 5 , - 1 2 ,2 0 ,4 9 , - 2 7 , - 6 ,2 0 ,4 3 , - 2 5 , - 2 7
3720  REM AQUARIUS
3740 DATA 2 2 , 3 , - 0 , - 3 4 , 2 2 , 2 3 ,1 ,7 ,2 2 ,2 6 , - 0 , - 1 7 ,2 2 ,3 3 , - 0 , - 2 3 ,2 2
, 5 0 . - 7 , - 5 1 , 2 2 , 4 7 , - 1 3 , - 5 1 , 2 2 , 5 2 , - 1 6 , - 5 , 2 3 , 1 2 , - 6 , - 1 9 , 2 3 , 1 3 , - 9 , - 2  
2 ,2 3 .1 6 , - 9 , - 5 3 ,2 3 ,4 0 , - 1 4 , - 4 9  
3830 REM EM) OF TABLE (2EROS)
3840  DATA 0 , 0 ,0 ,0
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the b e s t  <1 AND 0 the BEST
k e y b o a rd  b u f fe r

gazer

& SHIFT KEY UPPER/LOWER CASE CONTROL

$1  1 9 .9 5
M ote b u f f e t  t h a n  o t h e r s .

+ C le a r  b u f f e r  c o n t r o l .
+ S H IF T  k e y  e n t r y  o f  u p p e r / lo w e r  c a s e .

+ E a s y  CTL k e y  a c c e s s  t o  s p e c i a l  c h a r s

" I “ '  i I _  I \ •
+ A l l o w s  B A S IC  p r o g r a m s  w i t h  s t a n d a r d  

IN P U T  t o  s u p p o r t  L o w e r  C a s e  w i t h o u t  

s o f tw a re  m o d i f i c a t io n .

+ A lo w e r c a s e  a d a p te r  i s  r e q u ir e d  
t o  d is p la y  low er c a s e .

S e p a r a te ly ,  they  have more fe a tu re s  
and o u t p erfo rm  a l l  th e  r e s t .  But 
to g e th e r  a s  a  team th ey  perform  even 
b e t t e r .  Look fo r  th e  G raphics +Plus 
s o o n .  I t ' s  a RAM b a sed  c h a r a c t e r  
g en era to r to  compliment the Lcwer Case 
+ P lu s. I t  w ill  allow you to  define the 
c h a ra c te r  s e t  to  your needs. You could 
lo a d  G erm an, F re n c h , S c i e n t i f i c ,  
E n g in e e r in g  o r any o th e r  s p e c ia l  
c h a r a c te r s  in to  the Graphics +Plus and 
use i t  a s  i f  the Apple I I  was designed 
s p e c ia l l y  fo r  th a t  a p p lic a t io n . And 
t h a t ' s  n o t  a l l .  I f  you d e f in e  th e  
c h a r a c t e r s  a s  g r a p h ic s , you can do 
extrem ely  fa s t  HI-RES type graphics on 
th e  t e x t  s c r e e n  w ith o u t a l l  tho se 
cumbersome and slow HI-RES ro u tin es  
and 8K s c r e e n . For a l l  the d e ta ils  on 
t h i s  t r ia d  o f  p ro d u cts, send fo r  our 
f r e e  b o o k le t "Lower case adapters and 
keyboard bu ffers fran  the inside ou t". 
T h is  b o o k le t  g iv e s  a l l  th e  d e ta i l s  
about lower case adapters and keyboard 
b u f f e r s  in  g e n e r a l .  I t  a l s o  has a 
s e c t io n  on th e  G rap h ics +Plus (RAM 
based ch aracter generator).

ra z e r

lo w e r case  adap te r
f a z e r  ^

lower,cm

GRAPHICS & LO W ER C A S E  CHARACTER GENERATOR  
FO R THE APPLE II COMPUTER

$ 6 9 .9 5

i'S TGM S
1 7 9 1 -G  C a p ita l 
C orona, CA 9 1 7 2 0 ,  
( 7 1 4 ) 7 3 5 - 1 0 4 1

INC.

+ Normal & In v e r s e  Lower C ase .

+ 2 c o m p l e t e  c h a r a c t e r  s e t s  o n  b o a r d .  
+ G r a p h i c s  c h a r a c t e r  f o n t  b u i l t  i n .  

+ E x p a n s i o n  s o c k e t  a l l o w s  a c c e s s  t o  

e x t e r n a l  c h a r a c te r  s e t s .
+ 2 7 1 6  EPROM c o m p a t i b l e  c h a r  g e n e r a t o r .  
+ M ore  s u p p o r t i n g  s o f t w a r e ,  (on  d is k e t t e )  

+ K e y b o a rd  + P lus  & G r a p h ic s  +P lus d es ig n e d  
a ro u n d  th e  Lower Case  + P lu s .

DOSOURCE 3.3
fo r the Apple II
A s o u rc e  l is t in g  o f  DOS 3 .3
D isa sse m b le d  & co m m e n te d  by  Randy Hyde

We to o k  o u r DISASM/65 d is a s s e m b le r  p ro g ram , d isassem b led  
A p p le 's  DOS 3 . 3 ,  and added m e a n in g fu l l a b l e s  and comments to  
c r e a t e  DOSOURCE 3 . 3 ,  a  p e r f e c t  com panion t o  "B e n e a th  Apple 
DOS" by Don W orth and P ie t e r  L e ch n e r* . DOSOURCE c l e a r l y  l i s t s  
e a ch  ro u tin e  used by Apple DOS.

DISASM/65
b y  R andy H yde

DISASM/6 5 i s  a  L ISA  c o m p a tib le  6502 d isassem b le r fo r  
th e  A pp le  I I .  DISASM/65 takes unadorned machine code and 
c o n v e r ts  i t  t o  a n  u n de rs tan d ab le  assembly language tex t 
f i l e .  D ISA SM /65  a l l o w s  u s e r s  t o  d is a s s e m b le  6502 
i n s t r u c t io n  c o d e s , HEX d a t a ,  s t r in g  d a t a ,  address d a ta , 
s t a c k  d a t a ,  a n d  m o re ! D ISASM /65  i s  by  f a r  th e  most 
p o w e r fu l 6502 d is a s s e m b le r  a v a i l a b le  fo r  the  Apple  I I .  
i n  f a c t ,  we u s e d  i t  t o  d is a s s e m b le  DOS 3 .3  to r  our 
DOSOURCE p a c k a g e . O ver 500 happy u se rs  bought DISASM/65 
f o r  $ 2 4 .9 5  w i t h o u t  t h e  s o u r c e  l i s t i n g  (The sou rce  
l i s t i n g  was a v a i l a b l e  f o r  $3 5 .00  e x t r a ) .  Now, fo r  a 
l im i t e d  t im e , you g e t  bo th  the  DISASM/65 program and the 
s o u rc e  l i s t i n g  f o r  $2 9 .95  (D ISASM /65 so u rc e s  are  in  a 
L IS A  2 .x  c o m p a t ib le  f o r m a t ) .  C om p le te  d o c u m e n ta t io n  
in c lu d ed .

DOSOURCE i s  a  L IS A  2 .5  co m pa tib le  source  l i s t i n g  
o f  DOS 3 .3 .  L ISA  2 .5  owners can lo a d  and reassemble 
DOS a t  o t h e r  l o c a t i o n s  f o r  s p e c ia l  a p p l i c a t io n s  
( s u c h  a s  i n  a  RAM c a r d ) .  DOSOURCE i s  a ls o  a  te x t  
f i l e  t h a t  can be lo aded  in to  your f a v o r ite  assembler 
and  c o n v e r te d  f o r  u se  w it h  i t .  DOSOURCE i s  a ls o  an 
a s se m b le d  l i s t i n g  th a t  you can dump t o  a  p r in t e r  for 
re fe rence  purposes.

W ith  D O S O U R C E  y o u  c a n :
-> R e a s s e m b le  DOS 3 .3  a t  d i f f e r e n t  a d d r e s s e s .  
-> u t i l i z e  s e v e r a l u s e fu l r o u t in e s  found w ith in  DOS, 

such  as  d e c im a l in p u t  and  o u t p u t .  Many ro u t in e s  
w i t h i n  DOS arc  as u s e fu l a s  ro u t in e s  found w ith in  
th e  A pp le  m o n i t o r . . .o n ly  you d i d n ' t  know abou t 
them u n t i l  now !!

-> Remove p o r t io n s  o f  DOS, t h a t  you may n o t  need , 
f r e e in g  memory fo r  program  u se . Most programs do 
n o t  need  th e  ‘ RENAME", - IN IT " , "BSAVE", "BRUN", 
"BLOAD", "CATALOG", e t c .  commands w h i le  they  are  
r u n n in g .  As much as  4K can  be  removed from  DOS 
w it h o u t  a f f e c t i n g  you r programs o p e ra t io n . Think 
a b o u t  i t  th e  n e x t t im e  you g e t  a  MEM FULL e rror 
o r  need  t o  d e c la r e  an a r ra y  t h a t ' s  ju s t  a  l i t t l e  
b i t  too  b ig .

-> L ea rn  l o t ' s  o f  6502 programming t r ic k s  - DOS 3 .3  
i s  f u l l  o f  'e m .  A nd  you  c a n  l e a r n  them  by 
s tu dy in g  the  source  l i s t i n g .

-> Make "P a tc h e s "  t o  DOS 3 .3  and understand  e x ac tly  
w hats  g o in q  o n . No more "guess ing  game" r e s u lt in g  
i n  u n r e l ia b le  so ftw are .

S P E C I A L  IN T R O D U C T O R Y  P R IC E  $ 3 9 .9 5  
w ith  " B e n e a th  A p p le  D O S "  $ 5 5 .0 0

* B e n e a t h  A p p le  DOS i s  p u b l i s h e d  by  Q u a l i t y  
S o ftw are . Suggested  l i s t  $19.95

L a z e r  M ic r o s y s te m s ' p ro d u c ts  a re  i n  computer 
s t o r e s  a l l  a c ro s s  th e  c o u n t r y . However, i f  you 
c a n n o t  lo c a t e  o n e , you can order d ir e c t  from us 
a t  1 7 1 9 - G  C a p i t a l ,  C o r o n a , C a l i f .  91720 .

*  C a l i f o r n i a  r e s i d e n t s  m u s t a d d  6% s a l e s  t a x .
*  M a s te r  C a rd  & V is a  ( W / a l l  v i t a l  in f o )  welcom e.
* A l l o w  2 w e ek s  a d d i t i o n a l  f o r  che ck s  t o  c le a r .
*  O r d e r s  o u t s i d e  U .S .A .  add  $15.00 f o r  s h ip p in g  

& h a n d l in g .

Low er C a se  + P lu s ,  K e y b o a rd  + P lu s ,  and  G ra p h ic s
*  P l u s  a r e  t r a d e m a r k s  o f  L a z e r  M ic r o s y s te m s ,  
I n c . ,  C o ro n a , C a l i f .

A p p le  I I  a n d  A p p le w r ite r  a re  tr a d e m a rk s  o f  A p p le  

C om p u te r , I n c . ,  C u p e r t in o ,  C a l i f .
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/AlCftO
Hardware Catalog
N a m e :

M e m o ry :

A M E 1000
M icrocom p u ter System
32 K  by tes  o f R A M , 22K  

by te s  o f R O M ,  280K  

by te s  o f f lo p p y  storage 

L an guage : B A S IC  w i th  d is k

o p e ra t in g  so ftw are , 

o p t io n a l A sse m b le r , 

F O R T H , P l/ 6 5  

D e s c r ip t io n : T h e  A M E  1000  A IM  

65 - b ase d , in c lu d e s  a n  e n c lo s u r e ,  

sp e c ia l m o th e rb o a rd , C R T  c o n tro lle r  

( 8 0 x 2 5 )  a n d  V id e o  100 m o n it o r ,  2 

s ing le-s ided  do ub le - d e ns ity  5  V4 ”  f lo p p y  

d r iv e s , c o n tro lle r  a n d  in te g ra te d  d is k  

o p e ra t in g  so ftw a re , C e n tro n ic s- ty p e  

p r in te r  c o n tro lle r  a n d  so ftw are  d r ive r , 

3 2 K  b y te s  o f  d y n a m ic  R A M , 2 2 K  by tes  

o f  R O M - b ase d  o p e ra t in g  so ftw are  a n d  a 

5V -5A , ± 12V-1A p o w e r  s u p p ly . S u p 

p o r ts  o n e  a d d i t io n a l  E xo rc ise r board  

a n d  6  R M  65 m o d u le s . In c lu d e s  in te r 

face  to  2  B ra e m a r  casse ttes .

P rice : $ 3 ,5 9 5  in c lu d in g  A IM  65

A v a ila b le : D Y N A T E M

20881  Paseo  O lm a  

E l T o ro , C A  92630

N a m e : G am e Plus
S y s te m : A p p le  I I  a n d  I I  +

H a rd w a re : M u lt i- P a d d le /J o y s t ic k

A d a p te r /m u lt ip le x e r  

D e s c r ip t io n :  Game Plus is  a  h a rdw a re  

a d a p te r  w h ic h  is p lu g g e d  in to  th e  g a m e  

I / O  s o c k e t a n d  a l lo w s  th e  u se r  to  c o n 

n e c t u p  to  fo u r  sets  o f  p ad d le s  or 

jo y s t ic k s  s im u lta n e o u s ly .  T h e  u n i t  

fe a tu re s  u ltra - lo w  cu rre n t  d r a in  a n d  is 

c o m p a t ib le  w i t h  a l l  e x is t in g  s o ftw a re  

a n d  h a rd w a re .

P rice : $ 4 9 .9 5

A v a ila b le : S y n tro n ic s , In c .

P .O .  B o x  601

S t. C la i r  S ho res , M I

48080

N a m e : C olorM ate
S y s te m : S Y M - 1 , K IM - 1 , A IM  65

M e m o ry : 3 K  b y te s  2 1 1 4  s ta tic

R A M

D e s c r ip t io n : A  co lo r  v id e o  board  based 

o n  th e  M o to r o la  6 847  v id e o  d is p la y  

gene ra to r , th e  ColorMate o ffe rs  n in e  

m o d e s  o f  o p e ra t io n , ra n g in g  fr o m  

a lp h a n u m e r ic  to  f u l l  g rap h ic .

Price : $ 5 0 .0 0  fo r  P C  b o a rd  a n d

m a n u a l  (o th e r  o p t io n s )

A v a ila b le : M ic r o M a te

P .O . B ox  50111 

In d ia n a p o lis ,  IN  46256

N a m e : Z V M -121
D e s c r ip t io n : V id e o  m o n it o r  w i t h  1 2 "  

g reen  d is p la y . S ty l in g  a n d  co lo r  c o m 

p a t ib le  w i t h  A p p le  I I  a n d  A p p le  I I I  

m ic ro c o m p u te r s . D is p la y  o f 25  lin e s  

w i t h  8  x  10 ch a rac te r  m a t r ix  (640 x  250  

p ix e ls ) . M o n i t o r  uses  s ta nd a rd  N T S C  

v id e o  s ig n a l a n d  c o n n e c t io n  to  m ic r o 

c o m p u te r  is  m a d e  v ia  p h o n o  p lu g . 

E x te r io r  c o n tro ls  in c lu d e  p ow er , b la c k  

le v e l, c o n tra s t , h o r iz o n ta l  a n d  v e r t ic a l 

a d ju s tm e n t ,  h o r iz o n ta l a n d  ve rt ic a l 

s ize .

P rice : $ 16 0 .0 0

A v a ila b le :  Z e n i t h  D a ta  S y s tem s

dea le rs  n a t io n w id e

N a m e : I /O  S electric  Interface
Board

S y s te m : A n y  s y s te m  w i t h  seria l

or p a ra lle l 1 /O  

D e s c r ip t io n :  I n p u t  f r o m  se r ia l or

p a ra lle l I / O ,  o u tp u t  to  I / O  se lec tr ic . 

B oard  co n v e r ts  fr o m  A S C II  a n d  p ro 

v id e s  a ll t im in g .

P rice : $ 3 5 .0 0  ($15 .00  for

co rrespon dence  P R O M )  

A v a ila b le :  C o m p u te r  S y s tem s

C o n s u lt a n ts  

1454  L a t ta  L ane  

C o n y e rs , G A  30207- 

(404) 4 83- 1717 /4570

N a m e : High D ensity S tatic
R A M /E P R O M  M odule, 
GM S 6 5 0 8

M e m o ry : U p  to  24K  b y te s  s ta tic

R A M , so cke ts  fo r  u p  to  

16K  b y te s  E P R O M / R O M  

D e s c r ip t io n : L o w  cost, h ig h  d e n s ity  

m e m o ry  m o d u le .  W r ite  p ro te c t, o ver 

v o lta g e  a n d  reverse p o la r ity  c o n n e c 

t io n , 1 M H z  o r  2  M H z  o p e ra t io n . C o m 

p a t ib le  w i t h  R o c k w e ll  S y s te m  65 , A IM  

65 , M o to r o la  E xorc iser. 2 4 ,5 7 6  by tes  

s ta t ic  R A M  add re ssab le  in  8K-byte 

s e g m e n ts . A v a ila b le  i n  8K , 16K , 24K  

ve rs io n s . 6 "  x  9 .7 5 " ,  + 5 V D C p o w e r .  

Price : $ 5 6 0 .0 0 , s in g le  p ie ce

q u a n t ity ,  1 M H z  

A v a ila b le : G e n e ra l M ic r o  S y s tem s

1320 C h a ffe y  C t .

O n ta r io ,  C a n a d a  91767

N a m e : M odel 210 1
M e m o ry : S ta n d a rd  2K  b u ffe r

m e m o ry ;  4 K  o p t io n  

D e s c r ip t io n : T h e  Model 2101 is  a 

q u ie t ,  b i- d ire c t io n a l, e le c t r o th e r m a l 

p r in te r  th a t  p r in ts  a t  160  cps , so  the  

u se r  h a s  120 cps  th r o u g h p u t  w i t h  1200 

b a u d  c o m m u n ic a t io n s .  T h e  m o d e l's  

l x l l  d o t  p r in th e a d  gene ra te s  5 x 9  d o t 

m a tr ix  cha rac te rs  w i t h  t ru e  u p p e r /  

lo w e r  case  a n d  t r u e  u n d e r s c o r e /  

overscore . A  s ta n d a rd  8 0 /1 3 2  select- 

a b i l i t y  is g rea t fo r  m u l t ip le  c o lu m n  fo r

m a t t in g  fo r  f in a n c ia l  a n d  s ta t is t ic a l 

a p p lic a t io n s . O n ly  w e ig h in g  8 .5  lb s , 

th e  p r in te r  c a n  be  u se d  b y  O E M  a n d  e nd  

users  a lik e .

P rice : $13 85

A v a ila b le : C o m p u te r  D e v ic e s  In c .

25 N o r th  A v e n u e  

B u r l in g to n , M A  01 80 3  

1-800-225-1230

N a m e : W 7A A Y  RO M  Board
S y s te m : S y n e r te k  SYM -1

D esc r ip tio n : S up p lie d  co m p le te ly  assem 

b le d  w i t h  in s t r u c t io n s , th is  b o a rd  p lu g s  

in to  th e  S Y M ’s U 2 3  so c k e t. T w o  

24-p in  R O M s  o r  E P R O M s  c a n  be p lu g g 

ed in to  th e  tw o  so cke ts  o n  th e  bo ard . 

A l l  ad d re ss in g  a n d  s e le c t io n  ju m p e rs  

are c o n ta in e d  in  th e  S Y M 's  s ta n d a rd  

ju m p e r  area . Id e a l fo r  p u t t in g  th e  two- 

c h ip  v e rs io n s  o f B A S  o r  R A E  in to  o n ly  

o n e  s o c k e t, o r  fo r  a d d in g  tw o  2716  

E P R O M s .

P rice : $ 1 6 .0 0  e ach , p p d  i n  U S A

A v a ila b le : Jo h n  M .  B la lo c k

B la lo c k  &  A ssoc ia te s  

P .O . B ox  3 9 35 6  

P h o e n ix , A Z  85069

N a m e : MI-J1 U ser A pplications
C o n n ector

S y s te m : R o c k w e ll  In te r n a t io n a l

A IM  65

D e s c r ip t io n : T h e  M I-J1 a p p l ic a t io n s  

c o n n e c to r  is  a  c o m p a c t  p r in te d  c ir c u it  

b o a rd  t h a t  p lu g s  d ir e c t ly  in to  th e  J1 

c o n n e c to r  o n  th e  A IM  65  by  a d u a l 

22-p in  g o ld  p la te d  edge c o n n e c to r . M i 

l l  o ffe rs  a n u m b e r  o f  c o n v e n ie n t  a n d  

necessary  c o n n e c t io n s  to  th e  A IM  65, 

a n d  i t  a ls o  co n v e r ts  th e  2 0  m A  seria l 

p o r t  to  RS -232C  s ig n a ls . C o n n e c t io n s  

to  a n d  fr o m  a casse tte  ta p e  recorder are 

p ro v id e d  v ia  a u d io  p lu g s . R e m o te  c o n 

t ro l l in e s  are p ro v id e d  v ia  so ld e r  p ads . 

A l l  o f  th e  u se r  V IA  s ig n a ls  (p lu s  + 5  a n d  

+ 24  V D C  a n d  G N D )  are p ro v id e d  v ia  a 

24-p in  d ip  so cke t. T w o  se r ia l p o r ts  (20 

m A  a n d  RS-232C ) are a ls o  o ffe red  v ia  a

9- p in  c o n n ec to r .

P rice : $ 2 9 .9 5  a s s e m b le d  a n d

tested ; $ 1 3 .9 5  b a re  P .C . 

board

A v a ila b le :  M ic r o  In te rface s , In c .

P .O . ,  B ox  14520 

M in n e a p o l is ,  M N  55414

iM C R O
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V I D E O  E D I T O R
V i d e o  E d i t o r  i s  a  p o w e r f u l  f u l l  s c r e e n  e d i t o r  f o r  d i s k - b a s e d  
OS* I  s y s t e m s  w i t h  t h e  p o l l e d  k e y b o a r d  ( e x c e p t  C 1 P )  .  A l l o w *  
♦ u l l  c u r s o r - c o n t r o l  w i t h  i n s e r t i o n ,  d e l e t i o n  a n d  d u p l i c a t i o n  
o *  s o u r c e  f o r  B A S I C  or  O S I ' s  A s s e m b l e r / E d i t o r .  U n l i k e  
v e r s i o n s  w r i t t e n  i n  B A S I C ,  t h i s  m a c h i n e - c o d e  e d i t o r  i s  
c o - r e s i d e n t  w i t h  B A S I C  ( o r  t h e  A s s e m b l e r ) ,  a u t o l o a d i n g  i n t o  
t h e  h i g h e s t  t h r e e  p a g e s  o f  BAM u p o n  b o o t .  V i d e o  E d i t o r  a l s o  
p r o v i d e s  s i n g l e - W e y s t r o k e  c o n t r o l  o*  s o u n d ,  s c r e e n  f o r m a t ,  
c o l o r  a n d  b a c k g r o u n d  c o l o r .  E i g h t - i n c h  o r  M i n i  d i s k :  
* 1 4 . 9 5 .  S p e c i f y  a m o u n t  o f  RAM.

S O F T  F R O N T  PA NEL 
S o f t  F r o n t  P a n e l  i s  a  s o f t w a r e  s i n g l e - s t e p p e r ,  s l o w - s t e p p e r  
a n d  d e b u g g e r - e m u l a » o r  t h a t  p e r m i t s  e a s y  d e v e l o p m e n t  o f  6 5 0 2  
m a c h i n e  c o d e .  S F P  i s  a  f a n t a s t i c  m o n i t o r ,  s i m u l t a n e o u s l y  
d i s p l a y i n g  a l l  r e g i s t e r s ,  f l a g s ,  t h e  s t a c k  a n d  m o r e .  
A d d r e s s  t r a p s ,  o p c o d e  t r a p s ,  t r a p s  o n  m e m o r y  c o n t e n t  a n d  o n  
p o r t  a n d  s t a c k  a c t i v i t y  a r e  a l l  s u p p o r t e d .  T h i s  i s  f o r  d i s k  
s y s t e m s  w i t h  p o l l e d  k e y b o a r d  a n d  c o l o r  ( b i -  m o n i t o r  o k > .  
U s e s  s o u n d  a n d  c o l o r  c a p a b i l i t i e s  o f  O S I  C 2 / C 4 / C 0  s y s t e m s  
( n o t  f o r  C 1 P ) .  E i g h t - i n c h  o r  m i n i  d i s k  * 2 4 . 9 5 .  S p e c i f y  
a m o u n t  o f  RA M .  M a n u a l  o n l y ,  * 4 . 9 5  ( M a y  b e  l a t e r  c r e d i t e d  
t o w a r d  s o f t w a r e  p u r c h a s e ) .  S i x  p a g e  b r o c h u r e  a v a i l a b l e  f r e e  
u p o n  r e q u e s t .

T E R M I N A L  C O N T R O L  PROGRAM 
O S I —T C P  i s  a  s o p h i s t i c a t e d  T e r m i n a l  C o n t r o l  P r o g r a m  f o r  
e d i t i n g  0 S - 6 5 D 3  f i l e s ,  a n d  f o r  u p l o a d i n g  a n d  d o w n l o a d i n g  
t h e s e  f i l e s  t o  o t h e r  c o m p u t e r s  t h r o u g h  t h e  C P U  b o a r d ' s  
s e r i a l  p o r t  o n  O S I  C 2 ,  C 4  a n d  C 8  d i s k - b a s e d  s y s t e m s  w i t h  
p o l l e d  k e y b o a r d s .  T h i r t e e n  e d i t o r  c o m m a n d s  a l l o w  f u l l  
e d i t i n g  o f  f i l e s ,  i n c l u d i n g  c o m m a n d s  f o r  s e n d i n g  a n y  t e x t  
o u t  t h e  t e r m i n a l  p o r t  a n d  s a v i n g  w h a t e v e r  t e x t  c o m e s  b a c k .  
I N D U T L  u t i l i t y  i n c l u d e d  f o r  c o n v e r t i n g  b e t w e e n  B A S I C  s o u r c e  
a n d  T C P  f i l e  t e x t .  E i g h t - i n c h  o r  m i n i  d i s k  * 3 9 . 9 5 .  M a n u a l  
o n l y ,  * 2 . 9 5 .

O S I —F O R T H  2 . 0  /  F I G - F O R T H  1 . 1  
O S I - F O R T H  2 . 0  i s  a  f u l l  i m p l e m e n t a t i o n  o f  t h e  F O R T H  I n t e r e s t  
G r o u p  F O R T H ,  f o r  d i s k - b a s e d  O S I  s y s t e m s  < C 1 , C 2 , C 3 , C 4 , C B > . 
R u n n i n g  u n d e r  0 S 6 5 D 3 ,  i t  i n c l u d e s  a  r e s i d e n t  t e x t  e d i t o r  a n d  
6 5 0 2  a s s e m b l e r .  O v e r  o n e  h u n d r e d  p a g e s  o f  d o c u m e n t a t i o n  a n d  
a  h a n d y  r e f e r e n c e  c a r d  a r e  p r o v i d e d .  R e q u i r e s  2 4 K  ( 2 0 K  C l P > .  
E i g h t - i n c h  o r  m i n i  d i s k  * 7 9 . 9 5 .  M a n u a l  o n l y ,  * 9 . 9 5 .  
" O S I - F O R T H  L e t t e r s ”  s o f t w a r e  s u p p o r t  n e w s l e t t e r  * 4 . 0 0 / y e a r .

A l l  p r i c e s  p o s t p a i d .  F l o r i d a  r e s i d e n t s  a d d  4*/. t a x .  D e a l e r  
i n q u i r i e s  a r e  i n v i t e d .  A l l o w  3 0  d a y s  f o r  d e l i v e r y .

S O F T W A R E  F O R  O H I O  S C I E N T X F X C

W R I T E  F O R  F R E E  CA TAL OG  
O F  S O F T W A R E  AND HARDWARE 
F O R  O H I O  S C I E N T I F I C  ••

T e c h n i c a l  P r o d u c t s  C o m p a n y  
P . O .  B o x  1 2 9 8 3  U n i v .  S t a t i o n  
G a i n e s v i l l e ,  F l o r i d a  3 2 6 0 4

OHIO SCIENTIFIC

ONE TIME C LO SE  OUT
CIDMF 20 K 

SERIES 2 

LIST 1399.00 

CLOSE OUT 

999.00

C losin g  ou t on ly  on  
P e r s o n a l  Com p.

D iscon tinu ing  our personal com pute r line
CLOSE

LIST
C-4P Color C om puter 
CD3P Add on m in i 

floppy
C4P DF 4 8  K Dual 8 " 3199 .00  
M ic ro  Line 80 P rin te r 699 .00  
TV M o n ito rs

9 95 .00

450 .00

149.00

OUT
740 .00

350 .00
2 4 0 0 .0 0
4 50 .00
99.00

Will ship the same day UPS 
C.O.D. collect

Fe sse n d e n  C o m p u te r S e rv ic e
11 6  N . 3 rd  S t r e e t  O z a rk , M O  6 5 7 2 1  

P h o n e : 4 1 7  4 8 5 - 2 5 0 1

C R A E  2 .0  — A  fast c o  res iden t A p p le s o f t  E d it o r  fo r  A p p le s o ft  
Program m ers. N o w  p e rfo rm  g loba l ch a n g e s  & fin d s  to  anyth ing  
in  y o u r  A p p le s o ft  program . Q u o te  I c o p y I  a range o f  lin es from  
one part o f  y o u r  p rogram  to  anothe r. A  fu lly  o p t im iz e d  stop- 
lis t com m and  tha t lis ts y o u r  p rog ram  to  the  screen w ith  no 
spaces added and fo r ty  co lu m n s  w id e . A p p e n d  A p p le s o ft  
p rogram s on d isk to  p rogram  in  m em ory . F o rm a tted  m em 
o ry  d um p  to  a id  debugging. P o w e r fu l renum ber is five  tim es 
faste r than  m ost availab le  renum ber routines. A u to  lin e  num  
bering. C rae need be loaded  o n ly  o n ce  and changes you r 
A p p le s o f t  p rogram  r igh t in  m em ory . 4 8 K  A P P L E  II o r P L U S  
&  A p p le s o ft  R o m  &  D isk.
C R A E  on disk w ith  20 page m anual $^4.at>

M C A T  2 .0  — M C A T  2 .0  is a fa st b ina ry  u t i l i t y  w h ic h  creates 
a sorted m aster cata log  w h ic h  is saved on d isk as a b ina ry  f ile  
(Fast). T he  m aster ca ta log  can  be easily  u pd a ted  a w h o le  disk- 
e tte  at a tim e  (A d d . Delete, Rep lace). L is t /P r in t  have g loba l 
search ca p a b ility  and one o r tw o  co lum ns. P ro v is io n s  fo r  d u p 
lica te  vo lu m e  num bers. A p p ro x im a te ly  1200  f ile  names.. 48K  
or 3 2 K , 13 o r  16 sectors D O S  supported .
M C A T  on d isk  w ith  10 page m anual $ 1 9 .9 5
C R A E  and M C A T  on one disk $ 3 9 .9 5  w ith  m anuals

E R O M  # 1  — Requ ires A p p le s o ft  R O M  &  R O M P L U S .  C R A E 'S  
p ow e rfu l G lo b a l change/find , o p t im ize s  L is t  C om m and , Hex 
to  D ec im a l and D ec im a l to  H ex  conve rs ion  n o w  ava ilab le  on  a 
2716  E P R O M .
E R O M  M l  w ith  m anual $ 4 9 .9 5
E R O M  # 2  — (Requ ire s A p p le s o ft  R O M  and R om p lu s)  C R A E 's  
A u to lin e  num bering, fo rm a tte d  m em ory  D um p , A p pend . 
N u m be r convers ion  (H ex/D ec) on  one 2716  E P R O M .
E R O M  M 2  w ith  m anual $ 3 4 .9 5
E R O M  M 3  — C R A E ’S p o w e r fu l R enum ber and Q u o te  fu n c t io n  
n ow  on tw o  2716 E P R O M S .
E R O M  M 3  w ith  m anual $ 3 4 .9 5
E R O M  1 . 2 . 3  $ 9 9 .9 5

N ote: A l l  E p ro m s  are com p a tib le  w ith .P .L .E .
N o te: A p p e n d  on ly  requ ires 4 8 K  and D O S .

OLDORF'S REVENGE — O L D O R F  is a w e ll d one  and  e x c it in g i 
H I-Res game using  over 100 H I-Res p ictu res . O L D O R F  re
qu ire s 4 8 K , A p p le s o ft  R om , and D isk. A s  you  e x p lo re  the i 
caverns and castles (each lo ca le  is d one  in  HI Res) lo o k in g  fo r ' 
treasure, you  m ust ba ttle  th e  one-eyed, tw o  th u m be d  tork ie;: 
f in d  the  grezzerlip s' sword; v is it the sno tgurg le 's  pa lace  and get 
th rough  the  dom a in  o f  the  three-nosed ic k y u p  — P lu s  M O R E I  
O L D O R F  o n  d is k  $ 1 9 .9 5

T A R T U R i A N  -  T h e  T A R T U  R I A N  requ ires 4 8 K  R A M  A p p le 
so ft R O M , and d isk. A s  you  exp lo re  the  160  room s (each done  
in  H l-R es) gathering  w eapons and treasure th a t w ill prepare 
you  fo r  the  f in a l b a ttle  against the  T A R T U R I A N ,  y ou  w ill 
encon te r dead ly  K R O L L S ,  ba ttle  the  M I N O T A U R ,  d ec ipher 
the Y U M M Y  Y A K K Y 'S  secret, m ake fr ie n d s  w ith  the  T U L IE -  
S W E E P , avo id  G H O U L S ,  e xp lo re  the  P I L L A R  tom bs, d iscover 
secret passages and more. 5 in te r lo ck in g  program s.
T A R T U R I A N  o n  d is k  $ 2 4 .9 5

C R E A T U R E  V E N T U R E  — Y o u  have just in he r ited  you r 
U nc le  S tashbuck 's  m ansion  b u t f ir s t  you  m ust r id  it  o f  the 
h o rr ib le  creatures tha t have taken i t  over and f in d  y o u r  unc le 's  
buried  treasure.
D ire c tin g  the co m p u te r  w ith  tw o  w o rd  com m ands such as 
'G o  N o r th ',  'G e t K e y ',  'L o o k  R oom ', 'P u n c h o u t  Boogeym an ' 
etc. y ou  w il l  need to  e xp lo re  deep in to  the  m ansion  to  f in a lly  
f in d  the  S tashbuck  fortune.
The re  are ton s o f  H igh  R e so lu t io n  g raph ics p lus som e clever 
an im ation  jus t fo r  fun . Req u ired  4 8 K  Ram , A p p le so ft  Rom  
and d isk. A l l  H igh  R e so lu t io n  characters generated w ith  
H igher G rap h ics  II by R o b e rt C la rdy .
C R E A T U R E  V E N T U R E  o n  disk $ 2 4 .9 5

See Y o u r  L o ca l D ea le r o r Send C hecks  to
H IG H L A N D S  C O M P U T E R  S E R V I C E S

14422 S .E . 132nd  • R e n to n , W A  98056  * (206)228-6691 
W ash ington  res idents add 5.4% sales tax. A p p le s o ft  and A p p le  

are registered tradem arks o f  A p p le  Com puters, Inc. 
R O M P L U S  is a tradem ark o f  M ou n ta in  Com puters, Inc. 

^ (D e a le M n q u ir ie^ n v rte d ^ ^ ^ ^ ^ ^ ^ ^ S A ^ M a s te rC h a rg e ^ ^ O ^ D ^
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The only 
thing you can 
do with a 
baked Apple 
is eat it.
'Apple n is a trademark of Apple Computer, Inc. fruitful life.

The more you stuff your Apple II" w ith plug-in 
boards, the more of a chance it has to overheat.

And once that happens, it won't do anybody any 
good. Your program bombs and you start losing 
time and money.
The solution? Simple. Take tw o minutes to install 

the Dana Industries fan in the back of your Apple, 
and you'll practically never have to 

worry about overheating again.
So pick up the Dana Industries 

fan at your local 
computer store.
And your Apple 
will have a longand

l / J

EVER WONDER H O W  YOUR A P P LE  I I  W ORKS?
Q U IC K T R A C E  w ill sh ow  y o u ! A n d  i t  can sh ow  you  W HY when i t  d o e sn ’t!

This relocatable program traces and displays the actual machine operations, while it is running and 
without interfering with those operations. Look at these FEA TU RES:

S in g le -S te p  mode disp lays the la st instruction,
next instruction, reg isters , Hags, stack contents, 
and six  user-definable memory locations.

T r a c e  mode gives a running display o t  the Single- 
Step  information and can be made to stop  upon 
encountering any o f nine user-definable 
conditions.

perm its tracing with no display 
Debugged routines run at near 

il one o f the stopping cond- 
which ca uses the program to return

Q U IC K T R A C E  allow s changes to the stack,
registers, stopping conditions, addresses to be 
displayed, and output destinations for all this 
information. A ll th is can be done in Single-Step 
mode while running.

T w o  o ptio na l dlaplay
o f operations at c 
is  given In four lir 

Q U IC K T R A C E  is com

a can show  a sequence 
ually, the information 
9  bottom o f the screen, 

ransparent to the

to Single-Step.

program being traced. It will not interfere with 
the stack, program, or I/O.

Q U IC K T R A C E  is relocatable to any tree part of
memory. Its output can be sen t to any slot or to 
the screen.

Q U IC K T R A C E  is com pletely com patible with
programs using A pplesoft and Integer BASICs. 
graphics, and DOS. (Time dependent DOS 
operations can be bypassed .) It w ill d isplay the 
graphics on the screen while Q U IC K T R A C E  is 
alive.

Q U IC K T R A C E  is  a beautiful way to  show  the
incredibly complex sequence o f operations that 
a computer goes through in executing a program

P r ic e :  S 5 0

•as tu it io n  b y  Jol>n Rogers 
i Iladem aik o t A u io ia  Systems, Inc.

Q U IC K T R A C E  requires 3548 (SEOO) bytes (14 pages) of memory and some knowledge of machine language programming. 
It w ill run on any Apple II or Apple II P lus computer and can be loaded from disk or tape. It is  supplied on disk with DOS 3.3.

jO M N IS CAN’
This long overdue device w ill sw itch any electrical 
s ignals, either from two inputs into a single output, or 
from a single input into either of two outputs.

The F L IP P E R  is 
and 80 column 
The Executive

The F L IP P E R  ca
Apple display an 
enhancement for 

The F L IP P E R  m 
It free.

The F L IP P E R  is available with the Apple shift key 
modification already In place. It requires no soldering, 
does not void your warranty, and mounts in seconds.

h your monitor I 
tape, d isc , or tuner. (Great 
routines!)

n the ‘game bus’ , yet leaves

p rice , without shift key mod: 
with shift key mod:

S50
$55

The in te r fa ce  tha t p ro v id e s  the m o st revo lu tion 
a ry  m e a n s  o f  in fo rm ation  re trieva l s in c e  the 
p rin tin g  p r e s s  b y  co m b in in g  th e se  im portant 
te ch n o log ie s .

1) the A p p le  II  com puter,
2) the P io n e e r VP-1000 L a se r  V ideo D isc .
3) a n d  the C o lo r Telev ision .

The  OM NISCAN in te r fa ce  i s  u se d  to  co n tro l 
th e  P io n e e r L a se rD is c  p la ye r in an in teractive  
w ay. w ith  so ftw a re  runn ing  o n  the A p p le  II 
com p u ter. The sy s te m  ca n  d isp la y  in form ation  
w ith  co lo r , m o tion , and  s te re o  o r b ilin g u a l so u n d  
u n d er program  co n tro l It  ca n  reach , rev iew , test, 
a n d  g ra d e  m a teria l w h ile  a llow in g  fo r ind iv idua l 
lea rn in g  ra te s . The b ran ch in g  ca p a b ility  o t  the 
co m p u te r  g iv e s  u n lim ited  f le x , 
in g  a lea rn in g  se q u e n ce .

P r ic e : S  250

in program-

A ls o
V a ra a ca lc  (a Visica 
Tha E x e c u tiv e  Si 

(word processo r 
Tha R en ta l M anager

(rental property
Tha

(an assessm en t o f your work)
H e b re w  I I  (  j  | H * l i y  )
E d u ca tio n a l P rogram a

(with em phasis on high school)

aurora systems, inc.
2040 E a st W ashington Ave. 

M adison, Wl 53704 
(608) 249-5875

Q u ickTrace . O m niscan . and  The Perform ance M anager are  trademarks 
o l Aurora System s, in c  The Rental Manager is  a  trademark o l Money 
Tree S yste m s , me The Executive Secretary is  a  trademark o l Personal 
B usin e ss  System s, in c V is ica ic  i s  a trademark o l Personal Soltw are 
Inc Flipper is  a trademark o f Instrum ent in te rlace s . Inc Apple II i s  a 
trademark o l Apple Computer. Inc. VP-1000 LaserOiSC is  a trademark ol 
Pioneer USA , me
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JMCftO
Software Catalog
N a m e : Write-On HI
S y s te m : A p p le  III

M e m o ry :  96K

L an guage : A p p le so ft

D e s c r ip t io n :  T h is  w o rd  p rocessor is 

d e s ig n e d  to  be easy  to  le a rn  a n d  use . 

Write-On h a s  easy- to-rem em ber c o m 

mands,- d a ta  c a n  b e  in se rte d  in to  th e  

d o c u m e n t  as i t  is  b e in g  p r in te d , e ith e r  

f r o m  th e  k e y b o a rd  o r  f r o m  Write-On's 

d a ta  file s ; m a r g in  s e tt in g s  ca n  be  

a lte red  w i t h  a s in g le  ke y s tro k e . U p  to  

99  f i le s  c a n  be m e rg e d  a t th e  t im e  of 

p r in t in g  to  crea te  large d o c u m e n ts . T he  

p ro g ra m  c a n  read , e d it , a n d  p r in t  tex t 

f ile s  c rea te d  b y  o th e r  p ro g ram s . In  a d d i

t io n , a  fo rm a t te d  "s c re e n  d ra f t”  c a n  be  

e x a m in e d  o n  th e  v id e o  m o n it o r  before  

p r in t in g  a d o c u m e n t .

P rice : $ 2 4 9 .0 0

A u th o r :  S p e ic he r  S y s tem s

A v a ila b le :  R a in b o w  C o m p u t in g , Inc .

M a i l  O rd e r  D e p t .

19517 Business C en te r  Dr. 

N o r th r id g e , C A  91324  

(213) 349-0300

N a m e : COM AL Starter Kit
S y s te m : P E T /C B M  8 0 3 2  o r  4 032

M e m o ry :  32K

L an guage : N e w

H a rd w a re : S ta n d a rd  P E T /C B M

D e s c r ip t io n :  C o m p le te  3-pass C O M A L  

in te rp re te r , u se r 's  m a n u a l ,  h a n d b o o k , 

re fe rence  g u id e , d is k e tte  o f s a m p le  p ro 

g ra m s , d is k e t te  o f H E L P  f ile s , a n d  a 

one-year s u b s c r ip t io n  to  th e  COMAL 
Com panion  n e w s le tte r , c o m p le te  w i t h  

u p d a te s  o n  C O M A L .  A  c o m p le te  p a c k 

age t o  g e t y o u  s ta rted  w i t h  C O M A L . 

P rice : $ 4 7 .9 5  in c lu d e s  C O M A L

in te rp re te r , 2  d is k s , 

m a n u a l ,  h a n d b o o k , 

g u id e .

A u th o r :  Borge C h r is te n s e n  a n d

L en  L in d say  

A v a ila b le :  C O M A L  U sers  G ro u p

5501  G ro v e la n d  Terrace 

M a d is o n , W I  53716

N a m e :  PFS Software Series
S y s te m : A p p le  II

M e m o r y :  48K

L an g u ag e : P a s c a l/A s s e m b ly

D e s c r ip t io n : PFS, th e  firs t p ro g ra m  in  

th e  series , is  a n  easy-to-use p ro g ram  

th a t  s o lv e s  in fo r m a t io n  s torage and  

re tr ie v a l p ro b le m s . T h e  u se r de s ig n s  a 

fo r m  o n  th e  screen  a n d  th e n  uses  th a t

fo rm  to  en te r, re tr ieve , m o d ify , a n d  

p r in t  i te m s  o f in te re s t . PFS: Report, the  

second  p rogram  in  the  series, is designed 

to  w o r k  hand- in- hand  w i th  PFS to  p ro 

d u ce  ta b u la r  reports  fr o m  e x is t in g  PFS 

f ile s . I t  sorts , c a lc u la te s , to ta ls , fo r

m a ts , a n d  p r in ts  th e  in fo r m a t io n  in  

y o u r  PFS file s . A n d , l ik e  PFS, a l l  o f 

the se  fea tures  c a n  b e  used  w i th o u t  a n y  

p ro g ra m m in g .

Price : PFS - $ 9 5 .0 0

PFS: R e p o r t  - $ 9 5 .0 0  

in c lu d e s  p ro g ram  

d is k e tte , u se r 's  m a n u a l ,  

a n d  b a c k u p  c e r t if ic a te  

A u th o r :  Jo h n  Page a n d  le a n  Seal

A v a ila b le : S o ftw a re  P u b l is h in g

C o rp o r a t io n  

2021  L an d in g s  D r iv e  

M o u n t a in  V ie w , C A  

94043

N a m e : Aviculturist II Bird
Classification Program

S y s tem : A p p le  I I ,  11 +

M e m o ry : 4 8 K  w i t h  D O S  3 .3  o r  3 .2

a n d  FP  in s ta lle d  

L anguage : A pp le so ft B A S IC

H a rd w a re : A p p le  I I  or 11 +

c o m p u te r , D O S  3 .2  or 

3 .3  w i th  c o n tro lle r  card. 

P r in te r  o p t io n a l .  

D e s c r ip t io n : R e tr ie ve  s in g le  or g roups  

o f b ird s  fr o m  m o re  th a n  1 ,0 00  species. 

150 U .S . b ir d  d a ta  in c lu d e d  as s am p le  

f ile . O u t p u t  s e le c t io n  m e n u  g iv e s  3  

ch o ic e s  o f k n o w n  d a ta  (26  U .S . h a b ita t  

zo ne s , s ize  in  in c h e s  a n d  # o f co lo rs ). 

P ro g ram  w i l l  re trieve  n a m e  o f b ird , 

o rder, s ize  i n  in ch e s , s ta tu s  (p ro tec ted , 

e n d an g e re d , h is to r ic a l) ,  a n d  d e le te  

c o m m a n d . U p  to  9  co lo rs , d ie ts , z o n e  

o f h a b ita t  a r o u n d  U .S .A . ,  nes t s ig h t, 

n e s t s tru c tu re  a n d  n u m b e r  o f  eggs. I n 

te n d e d  fo r  ju n io r  h ig h  to  h ig h  s c h o o l 

s tu d e n ts  fo r  b io lo g y  a n d  o th e r  o r n i

th o lo g ic a l s tu d ie s . A n y  b ir d  w a tche rs  

c a n  s to re  f in d in g s , re trieve  o r  co m p a re  

w i t h  o the rs .

P rice : $ 3 5 .0 0  fo r  s a m p le  l is t in g

o f 125 e n tr ie s . $ 5 0 .0 0  for 

c o m p le te  d a ta  l is t in g  o f 

1000 U .S . b irds.

A u th o r :  A m e r ic a n  A v ic u ltu r a l

A r t  &  S c ie nce  In c . 

A v a ila b le :  A m e r ic a n  A v ic u ltu r a l A r t

&  S c ie nce  In c .

3 268  W a ts o n  R oad  

S t. L o u is , M O  63143

N a m e : HSD STATS
S y s te m : A p p le  I I  o r I I + , D O S  3 .2

M e m o ry : 48K

Language : A pp le so ft

H a rd w a re : O p t io n a l  —  p r in te r  w i th

seria l o r  p a ra lle l 

in te rface , S ile n ty p e  or 

g rap h ic s  p r in te r  

D e s c r ip t io n : A  m e n u  d r iv e n  s ta tis tic s  

p ackage  w h ic h  accep ts  7  s am p le s  o f 200  

p o in ts  e ach . T h e  package  o ffers descrip 

t iv e  s ta t is t ic s , 10 d a ta  tra n s fo rm a t io n s , 

f r e q u e n c y  d is t r ib u t io n ,  p e r c e n t i le  

ra n k s  a n d  p o in ts , 1 o r 2  v a r ia b le  C h i-  

S q ua re , C o r re la t io n  M a tr ix  fo r  u p  to  7 

v a r ia b le s , 3  t-tests f i le  c re a t io n  from  

s in g le  o r  c o m b in e d  s am p le s , a r ith m e t ic  

in te r- sam p le  m a n ip u la t io n s ,  p r in t in g  

o f  raw  d a ta  a n d  re su lts , H i-Res bargraph  

a n d  sca tte rg ram . Easy to  use .

P rice : $ 9 9 .9 5  in c lu d e s  d isk ,

c o m p le te  d o c u m e n ta t io n , 

3-ring b in d e r  

A u th o r :  S te p h e n  M a d ig a n , P h .D .

V ir g in ia  L aw rence , P h .D .  

A v a ila b le :  S e lec ted  c o m p u te r  stores

or

H u m a n  System s D y n am ics  

9249  R eseda  B ou le v ard  

S u ite  107

N o r th r id g e , C A  91324  

(213) 993-8536

N a m e : G r a fp a k .M X lO O

S y s te m : A p p le  II

M e m o ry : 3 2 K  m in im u m

L anguage : B A S IC  a n d  6502  A S M

H ard w a re : D is k  II , E p s o n  M X - 100

D e s c r ip t io n : D u m p  e ith e r  H i-Res page 

h o r iz o n t a l ly  a t l x  o r  2x , a n d  v e r t ic a lly  

a t  lx-4x . D u m p  b o th  pages in  perfec t 

re g is tra t io n  v e r t ic a l ly  a t  lx-4x . U se  

n o r m a l or in v e rse  in k in g , s pec ify  in 

d e n t  in  in c h e s . C o m p a t ib le  w i t h  m o s t  

c u r re n t  I / O  cards. E asy  to  use . Graf- 

p ak s  a v a ila b le  fo r  A nad e x , In te g ra l 

D a ta , a n d  o th e r  E p son  p r in te rs .

P rice : $ 4 4 .9 5  fo r  d is k  a n d  g u id e

A u th o r :  R o b e rt R e n n a rd

A v a ila b le : Y o u r  de a le r  or

S m a r tW a re

2281  C o b b le  S to n e  C t .

D a y to n ,  O h io  45431

N a m e : Hayden Applesoft
Compiler

S y s te m : A p p le  II

M e m o ry :  48K  o f R A M

L anguage : A p p le so ft

H a rd w a re : D is k

D e s c r ip t io n : T h e  Hayden Applesoft 
Compiler tran s la te s  a s tandard  A p p le 

so ft B A S IC  p ro g ram  in to  true  m a c h in e  

code  th a t  ru n s  f r o m  three to  m o re  th a n

12 t im e s  faster th a n  n o rm a lly  in te r 

p re te d  code . T he  longe r a n d  m o re  c o m 

p le x  the  o r ig in a l p rogram , th e  g rea te r
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th e  in c re a se  i n  e x e c u t io n  speed.

P r ice : $ 2 0 0 .0 0  in c lu d e s  b in d e r

w i t h  c o m p le te  

d o c u m e n ta t io n ,  d is k  and  

p ro te c t io n  d ev ice  

A u th o r :  J o n a th a n  E ite n

A v a ila b le :  T h e  H a y d e n  B o o k  C o .

50  Essex S treet 

R o c h e lle  P a rk , N J 07662

N a m e :  0 -2 . O ption  Strategy
Tables

S y s te m : P E T

M e m o r y :  8K

L an g u ag e : B A S IC

H a rd w a re : P E T /C B M

D e s c r ip t io n :  T ab le s  are  p r in te d  g iv in g  

p r ic e s  o f v a r io u s  o p t io n  s tra teg ies  o f 

p u ts  a n d  c a lls , a n d  th e ir  c o m b in a t io n s , 

fo r  a l i s t  o f  u n d e r ly in g  s to c k  p rices  at 

th re e  t im e s  to  e x p ira t io n .

P r ice : $ 1 5 .0 0

A u th o r :  C la u d  E . C le e to n

A v a ila b le :  C la u d  E . C le e to n

122-1 0 9 th  A v e ., S .E . 

B e lle v u e , W A  98004

N a m e : BASIC A +
S y s te m : A ta r i  8 0 0 /4 0 0

M e m o r y :  3 2 K , b u t  4 8 K  s tro n g ly

re c o m m e n d e d  

L an guage : E x te n d e d  B A S IC  fo r  the

A ta r i

H a rd w a re : A ta r i  8 1 0  d is k  drive(s)

D e s c r ip t io n : BASIC A + m a in t a in s  

c o m p a t ib i l i t y  w i t h  A ta r i  B A S IC  w h i le  

a d d in g  s im p le  b u t  p o w e r fu l access to  

th e  u n iq u e  A ta r i s y s te m  o f  P la y e r /  

M is s i le  G ra p h ic s . T h e  se r io u s  p ro g ra m 

m e r  w i l l  a p p re c ia te  c a p a b ili t ie s  o f 

BASIC A+  w h ic h  are  u n m a tc h e d  on  

m o s t  m ic ro s : bu s in e ss- o r ien te d  fea 

tu res  s u c h  as  P R IN T  U S IN G , R E C O R D  

I / O ,  a n d  B IN A R Y  I / O ,  s tru c tu re d  p ro 

g r a m m in g  th r o u g h  IF . . .  E L S E ... E N D IF , 

e tc .; a n d  m u c h  m o re .

P r ice : $ 8 0 .0 0  B A S IC  A  +;

$ 1 5 0 .0 0  B A S IC  A + , 

O S / A  + , A s s e m b le r /  

E d ito r , a n d  m o re  

A u th o r :  A u th o r s  o f A ta r i B A S IC

A v a ila b le : Y o u r  lo c a l A ta r i d e a le r  or

O p t im iz e d  S y s te m s  

S o ftw a re

10379-M  L an sd a le  A ve . 

C u p e r t in o ,  C A  95014  

(408) 446-3099

N a m e : Integer BASIC C om p iler
S y s te m : A p p le  I I  o r  I I  + w i th

In te g e r  o r  L an guage  

C a rd , D O S  3 .3  

M e m o ry :  3 2 K  o r  48K

L an guage : 6 5 0 2  m a c h in e  code

H a rd w a re : D i s k  I I  (p re fe rab ly  tw o

drives)

D e s c r ip t io n : T h e  Integer BASIC Com
piler is  a  f u l ly  o p t im iz e d  c o m p ile r / r u n 

t im e  s y s te m  fo r  A p p le 's  In te g e r  B A S IC .

N u m e ro u s  e x te n s io n s  in c lu d e : C H R $ , 

G E T  K E Y  fu n c t io n s , H O M E , C L E A R , 

IN V E R T , N R M L , F L A S H , a n d  8 o the r 

n e w  k e y w o rd s  fo r  H i-Res g raph ic s . 

S u p p o r ts  a s tr in g  le n g th  o f 3 2 76 7  ( in 

s tead  o f  255 ). C o m p i le r  generates  a  m ix  

o f 6 502  a n d  'G S L ' code  (m o re  e ff ic ie n t  

t h a n  P-code). S p e e d /S pa ce  o p t im iz a 

t io n  s e le c t io n  —  IB C  is  th e  fastest 

c o m p ile r / r u n - t im e  sy s te m  a v a ila b le  fo r  

th e  A p p le . E x is t in g  B A S IC  p rogram s  

c a n  be  e a s ily  co n v e r te d  to  ru n  o n  an y  

A p p le  II.

P rice : $ 1 4 9 .5 0  in c lu d e s

c o m p le te  d o c u m e n ta t io n . 

S o ftw a re  s u p p lie d  o n  tw o  

d isk s .

A u th o r :  C h r is to p h e r  G a lfo

A v a ila b le :  G a lfo  S y s tem s

6252  C a m in o  Verde 

S an  Jose, C A  95119

N a m e : C atalog
S y s te m : P E T /C B M

M e m o ry : 8K  a n d  d a ta  s torage

L anguage : B A S IC

H a rd w a re : N o  extra

D e s c r ip t io n : K eeps a c a ta lo g  o f b o o k s , 

records , s ta m p s , e tc . o n  tape  and  

re tr ieves  s e le c tiv e ly  by  f ie ld s . F ive  

f ie ld s  p ro v id e d , in c lu d in g  o n e  th a t  

h o ld s  u p  to  5 "c a te g o ry ”  id e n tif ie rs  fo r  

la te r  re tr ie v a l.

P rice : $ 1 6 .9 5  in c lu d e s  casse tte

a n d  m a n u a l  

A v a ila b le :  O p t im iz e d  D a ta  S y s te m s

P .O . B ox  595 

P la c e n t ia , C A  92670

N a m e : O rbitron
S y s te m : A p p le  I I  o r I I  +

M e m o ry : 48K

L anguage : M a c h in e

H a rd w a re : D is k  d r iv e , 13 o r  16

sec tor co n tro lle r  

D e s c r ip t io n : T h is  g a m e  p laces  y o u  in  

th e  ce n te r  o f  a n  o r b it in g  space  s ta t io n  

p ro te c te d  b y  a  re v o lv in g  fo rce  s h ie ld . 

T h e  o b je c t is  to  f ig h t  o ff e n e m y  forces 

w h ic h  a t te m p t  to  p lace  k i l le r  s a te llite s  

i n  o rb it  a r o u n d  y o u r  s ta t io n . T h e  g am e  

h as  seven  le ve ls  o f  p la y , easy-to-use 

k e y b o a rd  c o n tro l, a n d  super-fast h igh- 

r e s o lu t io n  c o lo r  g rap h ic s . T h e  s o u n d  e f

fec ts  are in c re d ib le .

P rice : $ 2 9 .9 5  in c lu d e s  d is k  and

d o c u m e n ta t io n  

A u th o r :  E ric  K n o p p  - P resented

by  S ir iu s  S o ftw a re , In c . 

A v a ila b le :  Y o u r  lo c a l A p p le  dea le r

or so ftw are  store

N a m e : T ran sFO R T H  II
S y s te m : A p p le  I I , II + , a n d  II I

M e m o ry :  4 8 K /A p p le  II

L an guage : 6502  M a c h in e  L anguage

H a rd w a re : D i s k  d r iv e  re qu ire d

D e s c r ip t io n : T ra n s F O R T H  II  is  a n  ex 

te n d e d , f u l ly  c o m p ile d  ve rs io n  o f the  

F O R T H  lan guage . I t  fe a tu res  f lo a t in g

p o in t  a r it h m e t ic ;  tra n s c e n d e n ta l f u n c 

t io n s ; s tr in g s  a n d  arrays; H i- R es , Lo- 

R es , T u r t le g ra p h ic s ; a n d  m u s ic .

P rice : $ 1 2 5 / in tr o d u c to r y  o ffer

in c lu d e s  d is k  and  

m a n u a l 

A u th o r :  P a u l L u tu s

A v a ila b le :  In s o ft

259  B arne tt R oad , U n i t  #3 

M e d fo rd , O re g o n  97501

N a m e : Com pu-R ead 3 .0
S y s te m : A p p le  I I ,  I I + ; A ta r i 800

M e m o ry :  4 8 K

L an guage : A p p le so ft; A ta r i B A S IC

D e s c r ip t io n :  C o n ta in s  a series o f i n 

s t r u c t io n a l  m o d u le s  w h ic h  b u i l d  

le a rn e rs ' s k i l ls  b y  s tre n g th e n in g  the  

p e rc e p tu a l processes e ssen tia l to  c o m 

p e te n t  read ing .

P rice : $ 2 9 .9 5  e ach , in c lu d e s

d o c u m e n ta t io n  

A v a ila b le :  E D U - W A R E  Serv ices

22 22 2  S h e rm a n  W ay ,

S u ite  203

C a n o g a  P a rk , C A  91303

N a m e : Sw ordT hrust
S y s te m : A p p le  I I  o r  I I  +

M e m o ry : 4 8 K

L anguage : A p p le so ft

H a rd w a re : O n e  d is k  d r iv e

D e s c r ip t io n : S w o rd T h ru s t  is  a n  ex

c i t in g  n e w  fa n ta s y  ro le- p lay ing  sy s te m  

de s ig ned  fo r  th e  A p p le  I I . U n l ik e  

p r e v io u s  a d v e n tu r e  se r ie s , S w o r d 

T h ru s t  is  a n  in te g ra te d  s y s te m  o f 

q ue s ts . T h e  b a t t le s  y o u  f ig h t  a n d  the  

g o ld  y o u  g a th e r  in  o n e  ca ve  w i l l  a ffec t 

y o u  in  th e  n e x t. S w o rd T h ru s t  c u r re n t ly  

c o n s is ts  o f  th e  M a s te r  D is k e t te  (w h ic h  

in c lu d e s  A d v e n tu r e  #1 a n d  m u s t  be 

u sed  to  r u n  a n y  o th e r  a d v e n tu re ) and  

A d v e n tu re s  #2 th r o u g h  #4.

Price : $ 2 9 .9 5  fo r  th e  M a s te r

D is k e t te , $ 2 4 .9 5  fo r  the  

A d v e n tu re  D is k e t te s  

A u th o r :  D o n a ld  B ro w n

A v a ila b le :  C E  S o ftw are

801 73 rd  S treet

D e s  M o in e s , Io w a  50 31 2

N a m e :

S y s tem :

M e m o ry :

So ftw are :

H ardw a re :

SEGS
O S I

24K

O S 6 5 D

D is k

D e s c r ip t io n : A dds  s e g m e n ta t io n  c o m 

m a n d s  to  B A S IC . A l lo w s  s e g m e n t ca lls  

( l ik e  G O S U B s )  to  s u b ro u t in e s  s to red  

o n  d is k .  B y  n e s t in g  c a lls , large  p ro 

g ram s  m a y  be  w r it te n  a n d  w i l l  r u n  in  

2 4 K  m e m o ry . W r ite  to  address  b e lo w  

fo r  m o re  in fo r m a t io n .

P rice : $ 2 5 .0 0

A v a ila b le : U n iv e rs a l S y s te m s

2020  W . C o u n ty  R d . B 

M in n e a p o l is ,  M in n e s o ta  

55113
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6502 Bibliography: Part X X X V I1
1 0 7 7 . R ecreational C om p utin g 9 ,  N o. 5 ,  Issue 50  

(M arch /A p ril, 1981)

B erggren , S te p h e n  R . ,  " D o z o , "  pg . 6-7.

A n  A p p le  P asca l p ro g ra m  in  T u r t le  g raph ics .

C o n la n ,  J im , "P ro g ra m s , P ro b le m s  a n d  S o lu t io n s ,"  

pg . 29-31.

A  c o l le c t io n  o f s h o r t  r o u t in e s  fo r  A ta r i m ic ro s .

1 0 7 8 . A pple-D illo (February, 1981)

T eas , G eo rg e , " S h o r t  N o te s  o n  P a sc a l,”  pg . 4. 

T e c h n iq u e  to  ge t a  P R IN T E R : l is t  o n  y o u r  Pasca l d is k  

f ile s .

P ic k e n s , R o d n e y , " A  L a g n ia p p e ,”  pg . 5.

N o te s  fo r  P asca l users.

T eas , G eo rge , "P a s c a l P r im e r , "  pg . 6.

A  lib ra ry  o f s pec ia l d is k s  fo r  P asca l users,

B a r tle y , D a v id ,  " A  F o rm a t t in g  L is te r  For A p p le so ft  P ro 

g r a m s ,"  pg . 7-9.

A  p re tty p r in t  r o u t in e  fo r  th e  A p p le , w i t h  a n  a c c o m p a 

n y in g  e x a m p le  l is t in g  fo r  a c ry p to g ra m  p ro g ram .

1 0 7 9 . KB M icrocom pu ting  3 , N o. 5 ,  Issue 51 (M arch , 1981)

B ake r , R o b e r t  W .,  " P e t- P o u r r i ,"  pg . 8-11.

D is c u s s io n  o f  th e  P ro  K i t  #1 fo r  th e  PET ; W o rd  P ro  

u t i l i t y ;  etc.

D e r f le r , F ra n k  J., " D ia l- U p  D ir e c to r y ,"  pg . 18-20.

M o re  o n  th e  A B B S  a n d  P M S  s y s te m s  fo r  b u l le t in  boards 

based  o n  th e  A pp le .

H u b b a r d , B i l l ,  " C h e a p ,  D u m b  A p p le , "  pg . 65-66.

H o w  to  use  a n  inexpens ive  m o d e m  board  w ith  the  A pp le . 

M i le s ,  K e n n e th , "A u to - M e n u  fo r  th e  A p p le  I I , "  p g . 68-70. 

M a k e  th e  access to  y o u r  p ro g ra m s  o n  A p p le  D is k s  a l i t 

t le  easier.

A n t o n e l l i ,  Jam e s  A . ,  "F a s te r  B a u d  R a te  fo r  th e  S uperboa rd

I I  C a s s e t t e ,"  pg . 112-114.

A  s im p le  h a rd w a re  m o d  to  a l lo w  y o u  to  save  a n d  lo a d  at 

60 0  b au d .

R a t l i f f ,  G a r y  L . ,  " P E T  S h o r t h a n d  C o m p l e t e , "  

pg. 144-148.

A b b re v ia te d  k e y w o rd s  fo r  e ar ly  PET s.

1 0 8 0 . T h e  T arget (N ov em b er/D ecem b er, 1980)

S e lle rs , G eo rg e , " M u s i c , "  pg . 2-3.

A  t r a n s la t io n  fo r  th e  A IM  fr o m  a K IM  ro u t in e , s h o w in g  

h o w  to  u se  th e  6522  t im e r  i n  p lace  o f  th e  K IM 's  6530 

t im e r .  W i t h  tw o  song  tab le s .

K a y n o r , D o u g , " T a p e  R e c o rd e r ,"  pg . 3.

A  h a rd w a re  m o d  fo r  th e  A IM  tap e  sys tem .

H a l l ,  D a le  L ., " M e m o r y  T e s t , "  pg . 9.
A  d y n a m ic  m e m o r y  test in  ze ro  page fo r  th e  A im -65 .

1 0 8 1 . T h e  Apple Barrel 4 ,  N o. 1 (January, 1981)

G i lb r e th ,  Lee, " F i le  C a b in e t  V a l id  F e a tu re ,”  pg . 4-6. 

S o m e  fu r th e r  a d d it io n s  fo r  th is  u s e fu l u t i l i t y .

1 0 8 2 . L .A .U .G .H .S . 3 ,  N o. 2  (February, 1981)

R o e , D a v id , "T h e re  is  a  B e tte r  W a y ,”  pg . 3-7.

A l l  a b o u t sav ing  a H i-Res p ic tu re  i n  P asca l o n  the  A pp le . 

F in n , M ik e ,  " O u t p u t t i n g  S tr in g s  in  A s s e m b ly  Language  

P ro g r a m s ,"  pg . 8-11.

A n  in s t r u c t io n a l  a r t ic le  o n  m a c h in e  lan gu age .

1 0 8 3 . Interface Age 6 ,  Issue 3  (M arch , 1981)

B ake r , A l ,  " G a m e  C o m e r ,”  pg . 22-26.

M u s ic  p ro g ra m  fo r  th e  A ta r i m ic r o c o m p u te r .

M o o re , H e rb , " S o u n d s  o f  th e  A ta r i . . .  In  B A S IC ,"  

pg . 56-60.

F u n d a m e n ta ls  o f p r o g r a m m in g  th e  A ta r i fo r  m u s ic  

g e n e ra t io n .

1 0 8 4 . C reative C om p u tin g  7 , N o. 3  (M arch , 1981)

G re e n b e rg , G a ry , " W o r d p r o  1 v s . C M C , ”  pg . 26-27.

T w o  p ro g ram s  fo r  th e  P E T  o n  w o rd  p rocess ing .

R ip in , Peter a n d  N arayan , K r ish na , " A  PET  L iz a rd ,"  pg. 78.

A  hand-eye c o o rd in a t io n  g a m e  fo r  th e  PET .

1 0 8 5 . T h e Apple O rchard 1 , N o. 3  (W in ter, 1 9 8 0 -1 9 8 1 )

G o ld in g ,  V a l J ., " P r in t  F R E (e d ) ,”  pg . 7.

C o m m e n ts  o n  c o p y in g  c o p y r ig h te d  so ftw are .

R o w e , P e te , " A  B A S IC  to  M a c h in e  L an g u ag e  In te r fa c e ,”  

pg . H - 19 .

Jo in in g  a n  in te r a c t iv e  B A S IC  la n g u ag e  s h e ll to  a 

m a c h in e  la n gu ag e , c o m p u ta t io n a l  v isce ra .

C la r d y ,  R o b e r t  C . ,  " A p p le s o f t  P r o g r a m  L is t in g  

F o r m a t te r ,"  pg . 21-27.

T id y  u p  y o u r  p ro g ra m  l is t in g s  a n d  m a k e  t h e m  eas ie r to  

read.

H y d e , R a n d y , " L o c a t io n s  o f In te re s t to  P asca l a n d  6502  

U s e r s ,"  pg . 28 .

T h e  l is te d  addresses s h o u ld  b e  o f in te re s t  to  A p p le /  

P asca l users .

H a in e s , R o n , " S o m e  N o te s  A b o u t  th e  U C S D  A s s e m b le r ,"  

pg. 3 5 , 39.

N o te s  fo r  A p p le /P a s c a l users.

E isen be rg , J .D .  a n d  H e r tz fe ld , A .J . ,  " I n s id e  th e  S ile n ty p e  

F ir m w a r e ,"  pg . 43-52.

U s e fu l in fo r m a t io n  fo r  S ile n ty p e  p r in te r  u se rs , in te rface  

ro u t in e s , etc.

W o z n ia k ,  S te v e , " B in a r y - T o - D e c im a l  S h o r t c u t , ”  

pg . 52-53.

A  b e tte r  a n d  fa s te r c o n v e rs io n  r o u t in e  fo r  th e  A p p le . 

C rossley , John , "T a b b in g  w i th  A p p le  P e r iph e ra ls ,"  pg . 55.

T a b b in g  r o u t in e s  fo r  A p p le  p r in te rs .

H o y t , J im , "A p p le  W r ite r  a n d  the  T e le p h o n e ,"  pg . 56-57.

A  q u ic k  a n d  easy w a y  fo r  t r a n s m i t t in g  A p p le  W r ite r  

f ile s  o ve r  th e  te le p h o n e  to  a n o th e r  A p p le .

K e lln e r , Jo a n d  K e lln e r , C h a r le s , " C o n v e r t in g  S tr in g s  to  

N u m e r ic  V a r ia b le s ,"  pg . 59-61.

A  u n i t  fo r  th e  A p p le /P a s c a l s y s te m .

K e lln e r , Jo , "P a s c a l R u n - T im e  E r r o r s ,"  pg . 62.

A  s im p le  p ro g ra m  fo r  A p p le /P a s c a l users.
(Continued on next page)
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B ro w n , T o m , " P O K E  S a la d ,"  pg . 69-71.

A  fo rm a t te r  r o u t in e  fo r  th e  A p p le .

E v ans , F ran k , " U s in g  U S R , "  pg . 75.

A n  in s t r u c t io n a l a r tic le  o n  th e  U S R  fu n c t io n  w i t h  an  

e x a m p le  p ro g ram .

1 0 8 6 . P eek(65) 2 ,  N o. 2  (February, 1981)

H o lt ,  K en , "A s s e m b le r  P ro g ra m m e r 's  G u id e  to  O S I Board 

In te r f a c in g ,"  pg . 9-12.

I n fo r m a t io n  fo r  tho se  d e s ig n in g  I / O  in te rface s  fo r  the

O S I  s y s te m s .

Jones , D a v id  A . ,  "C a s s e t te  C o m e r ,”  pg . 15.

N o te s  o n  C H E C K B Y T E ; v ie w in g  c o n te n ts  o f a n o th e r  

tape  a b o u t  to  be  lo ad e d ; te r m in a l  o p e ra t io n s ; etc.

1 0 8 7 . T h e G .R .A .P .E . Vine 2 ,  N o. 1 (February, 1981)

L a w so n , S te ve , " D ir e c t  D i s k  R ead  a n d  W r i t e , "  pg . 4-5. 

R o u t in e s  t o  d ir e c t ly  w r ite  to  a n d  read b a c k  fr o m  spec i

f ie d  d is k  sec tors, in c lu d in g  a n  e x a m p le  p ro g ram  "V e rse  

b y  V e r s e ,"  fo r  th e  A p p le .

T ru s ty , D o u g , " G H R 2  F o n ts , "  pg . 6.

A  p ro g ra m  to  c o n v e r t  a 'H ig h e r  T e x t ’ large-sizc fo n t  to  a 

'G H R 2 '  large-size fo n t ,  fo r  th e  A p p le .

1 0 8 8 . T h e Apple Peel 3 ,  N o. 3  (M arch , 1981)

B ro w n , T o m , " P O K E  S a la d ,"  pg . 6.

T e le p h o n e  d ia l in g  r o u t in e ; s o r t in g  p h o n e  lis ts ; etc. 

D o n a h u e ,  T h o m a s  D . ,  " P r in t e r  C h a t t e r , "  pg . 9.

H o w  to  in te r fa c e  th e  A p p le  I I  to  a R a d io  S h a c k  D a is y  

W h e e l I I  p r in te r  u s in g  th e  C e n tro n ic s  A p p le  P a ra lle l 

B oard .

1 0 8 9 . N ibble 2 ,  N o. 1 (February , 1981)

H i l l ,  A la n  G . ,  "A m p e r- R e a d e r ,"  pg . 23-37.

A  m a c h in e  la n g u ag e  r o u t in e  fo r  R O M  A pp le so ft th a t  

w i l l  im p ro v e  th e  read  t im e  fo r  s tr in g  array  v a r ia b le s . A n  

in s t r u c t io n a l  a r t ic le  a n d  p ro g ra m , d e m o , etc.

R i le y , K e v in  D . ,  " A p p le  C o m m u n ic a t o r  fo r  th e  H a n d i 

c a p p e d ,"  pg . 47-51.

P ro g ram  l is t in g  a n d  h a rd w a re  sug g e s tio n  fo r  a l lo w in g  

th e  h a n d ic a p p e d  to  c o m m u n ic a te  v ia  th e  A pp le . 

R e y n o ld s , W i l l i a m  I I I ,  " T r ic k s  W h i le  U s in g  T ex t F iles 

w i t h  B A S IC  P ro g r a m s ,"  pg . 53 .

T ip s  o n  u s in g  th e  tex t file s .

W a g n e r , R oge r, " U s e  o f H G R  vs. H G R 2  o n  the  A p p le  I I , "  

p g . 55 .

H o w  to  d e c id e  w h ic h  H G R  page s h o u ld  be  used  o n  the  

A p p le .

H a r r e l l ,  K e it h ,  "P a s c a l  P o in te r s  a n d  P r in c ip le s ,"  

pg . 6 3 -6 9 .
P rocedu res  a n d  fu n c t io n s  a n d  h o w  th e y  ca n  be  u se d  i n  

w r i t in g  a n d  d e b u g g in g  P asca l p ro g ra m s .

S z e te la ,  D a v id ,  " A u t o  R u n  a n d  T a p e  S o ftw a re  

P r o t e c t io n , "  p g . 73.

In fo r m a t io n  o n  te c h n iq u e s  u se d  to  p ro te c t  so ftw are . 

H a r r e l l ,  K e ith , “ A n  8 0 - C o lu m n  D is p la y  fo r  th e  A pp le : A  

R e a l ity  o r  a  F a n ta s y ? " , pg . 77-78.

A  co m p ar iso n  o f av a ilab le  8 0 - co lum n  boards for the  A pp le .

1 0 9 0 . B yte 6 ,  N o. 3  (M arch , 1 9 8 1 )

Z im m e r m a n n ,  M a r k ,  " A  B e g in n e r 's  G u id e  to  S pec tra l 

A n a ly s is , P art 2 , "  pg . 166-198.

A  6502  a s s e m b ly  la n g u ag e  p ro g ra m  fo r  th e  P E T  in  

w h ic h  an y  re aso nab le  fu n c t io n  m a y  be  expressed  as  a 

s u m  o f s in e s  a n d  co s in e s  o f v a r io u s  fre q u e n c ie s .

1 0 9 1 . A pp le/S ass (M arch , 1981)

F an , K e n n y , " P r in t in g  th e  U n p r in ta b le s  W i t h in  P r in t  

S t a te m e n ts ,"  pg . 7-8.

T h re e  app ro aches  to  th is  ta s k  o n  th e  A p p le .

N o r r is , P a u l, " U s in g  Y o u r  P r in te r  fr o m  P a s c a l ,"  

pg . 16-17.

A  'h o w - to ' a r tic le  fo r  A p p le /P a s c a l users.

B ro m b a c k , R a n d y , " O n c e  U p o n  A  F u n c t io n , "  pg . 19-20. 

A n  in s t r u c t io n a l  a r tic le  o n  th e  u se  o f th e  A p p le s o f t  

user-defined  fu n c t io n ,  w i t h  ex am p le s .

M u rd o c h , D a v id  M . ,  "A m p e r s a n d  C a ta lo g ,”  pg . 21 .

A  sh o r t  r o u t in e  to  c a ta lo g  w i t h  ju s t  th e  a m p e rs a n d  key , 

o n  th e  A p p le .

H a r t le y , T ., "E x te n d e d  C a ta lo g ,"  pg . 25.

A  s h o r t  p ro g ra m  to  c o n t in u e  th e  c a ta lo g  o n  A p p le  D is k s  

so u p  to  181 f ile s  c a n  be  en te red  o n  th e  d is k .

1 0 9 2 . D r. D obb's Journal 6 ,  Issue 3 ,  N o. 5 3  (M arch , 1981)

W h it lo c k ,  H o w a rd  W . ,  "A n a ly s is  o f th e  U se  o f th e  6 5 02 's  

O p c o d e s ,”  pg . 11-13.

F re qu e n cy  o f  use  o f th e  151 d if fe re n t  o pco d es  o f  th e  

6 5 0 2  m ic ro p ro ce sso r , based  o n  th e  6 ,3 5 5  o r  so  in s t r u c 

t io n s  in  P E T  B A S IC .

1 0 9 3 . M icrocom p u ter Index 1, N o. 4  (O ctober-D ecem ber, 
1980)

A  sub je c t in d e x  co v e r in g  o ve r  1 ,0 0 0  m ic r o c o m p u te r  

m a g a z in e  a r t ic le s , m a n y  r e la t in g  t o  t h e  6 5 0 2  

m ic ro p roce sso r .

1 0 9 4 . O K C Apple T im es @  Issue 2  (February, 1 9 8 1 )

S im p s o n , D a v id  A ., " M e e t  S p e c ia l C h a ra c te r s .”

F o u r  w ay s  to  p r in t  tho se  spec ia l ch a rac te rs  (u n d e r lin e , 

b a c k s la s h , le f t  b racke t) o n  y o u r  A p p le .

1 0 9 5 . C all -A .P .P .L .E . 4 ,  N o. 2  (February, 1 9 8 1 )

P u m p , M a rk , " D O S  In te rn a ls : A n  O v e r v ie w ,"  pg . 8-12. 

T h e  fir s t p a r t  in  a  c o n t in u in g  m a jo r  series  o n  th e  A p p le  

D O S .

T h o m p s o n ,  J .C . ,  "U n iv e r s a l  U p d a t e , "  pg . 14-16.

A  r o u t in e  th a t  u p d a te s  an y  13-sector d is k e t te  so  it  w i l l  

b o o t  in  c ith e r  a  13- o r  16-sector e n v ir o n m e n t .  

B a ld e rs o n , R o b e r t , " C o n v e r t in g  D a k in 5 ’s P a tc h e r  to  

D O S  3 .3 . "

A  p a tc h  fo r  th e  D a k in s  P a tc he r  r o u t in e  to  e n a b le  i t  to  

read  a l l  16  sec tors  o f a n y  D O S  3 .3  d is k e t te  o n  th e  A p 

p le .

L a n d s m a n , R ic h a r d  a n d  H o r to n , R ic h a rd , " D O S  3 .3 / 3 .2  

B o o t S w it c h ,”  pg . 22 .

A  h a rd w a re  m o d  th a t  a llo w s  th e  C T R L  k e y  to  b e  u se d  to  

s w itc h  b e tw e e n  A p p le  d is k e tte  c o n tro lle r  p ro m s . 

C r a w fo r d ,  T o m ,  " A p p le s o f t  R a n d o m  F u n c t i o n , ' '  

pg . 24-27.

A n  a r t ic le  d e a lin g  w i t h  a  c h a ra c te r is t ic  o f  th e  A p p le so ft  

R a n d o m  fu n c t io n  in  w h ic h  a  m a l f u n c t io n  w a s  fo u n d  

a fte r a b o u t  1 0 ,0 0 0  accesses.

D e G ro a t ,  R o n , "S e e in g  D o u b le  w i t h  P a sc a l G r a p h ic s , "  

pg . 30-33.
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Now You Have MThE Ckoics"
Reliability, Quality and Performance at a reasonable Price. Systems International, Inc. is pleased 
to o ffe r an alternate to Ohio Scientific m icrocom puters. Our systems are 100%  com patib le to OSI 
OS-65D and OS-65U software to  preserve your software developm ent investment. Just load your 
present floppies and run; no conversion of software needed or required. Compare the Following 
Facts and Make “ The Choice.”

Ohio Scientific, Incorporated 
Standard Features 

C2-OEM
48K  M em ory , 1 M H z 

O ne S eria l Port 
Dual 8 ”  S ing le  S ided  F lopp ies 

P lug in B oards w ith  M any  C o n nec tions  
120 V o lt 60, Hz O p e ra tio n  O nly 

90 -D ay  W a rra n ty  
W e ig h t 80  Pounds 

S ize W 1 7 "  x  H 9 '/2 ”  x  D 2 3 1/ 2”

Extra Cost Items
S econd  S eria l Port 

P ara lle l P ort 
2 M H z

Systems International, Incorporated 
Standard Features 

The Choice II
48K  M em ory, 2 M Hz 

2 S eria l Ports. 1 P ara lle l Port 
D ua l 8 ”  D oub le  S ided F loppies 

S ing le  B oard  C onstruction  fo r Reliability 
120/240 Vo lt 50/60 Hz Operation 

180-Day W arranty 
W eight 40 Pounds 

S ize W 12VS" X H 13V *”  X  D 1 6 " 
Shippable by UPS in Factory Carton

Extra Cost Items

None

N o w  C ompare The B ottom Line ancI MaIie "TIie ChoicE"

Total Retail $4,925.00 * Total Retail $4,525.00 
240 Volt 50 Hz Operation add $50.00

Future plans include the “Choice III"  which is 100% com patible to the OSI C2-D 8 "  W inchester 
System. A lso M ulti-user W inchester Hard Disk System that is 100%  com patib le w ith  Ohio Scien
tific  OS-65U Level 3 Software.

REMEMbER — ThERE is "T I ie ChoicE" to choosE a Better system!

D om estic and International Dealer and D istributor Inquiries are Invited. D iscounts to  40%

* Ohio S cientific  Price List June/July 1981

t y y b f a m b  'tfn te / iM fd u m tU  fty n c e tfw / ic i/ e d

15920 Luanne  D rive  
G a ith e rsb u rg , M a ry la n d  20760  
U.S.A.
Tel. (301) 9 7 7 -0100  Twx# 710-828-9703 iii

5 0 0  C hesham  H ouse  
150 R e g e n t S tre e t 

London  W 1 R 5 .F .A  E ng land  
Tel. 01 -439 -6288  Tlx 261426
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*  SOFTWARE FOR OSI
^  n e * '-Kj V ID EO  G AM ES 3 ................................ ...................... S14.95

Three games Meteor M ission is  an asteroids game Space W ars is a battle between 
two starsh ips Meteor W ars is  a com bination of the two above games All three are 
in m achine language with fast, real time action, ana super graphics

^  A D V EN TU RE: IM M ORTALITY . . . . * 1 ^ . ' .......... $11.95
You are  an intrepid exp lorer searching for the fabled "Dust of Im m ortality" Th is  is 

k ,  the lar’gest adventure yet availab le for 8K O S I1 With hidden room load so you can t
cheat

S U P ER  BUG! ................................................................ $6.95
Here's a super-fast. BASIC/M achm e language hybird race game Ten levels of 

^  d ifficu lty and a infinately changing track will keep you challenged.

^  S TA R G A TE M ERCH A N T ...........................................$9.95
You a re a  trader in the distant future, traveling through stargates” to get to various 
star system s Part video game, part board gam e, alw ays challenging

. A D V EN TU RE: M AROONED IN S P A C E ............ $11.95
An adventure that runs in 8K 1 S a v e  your ship and yourself from destruction

^  DUN GEON  C H A S E ........................................................$9.95
A real-time video game where you explore a twenty level dungeon

D IS A S S E M B L E R ...................................................... $11.95
U se  th is to look at the RO M s in your m achine to see what m akes B A S IC  tick. 
Reconstruct the assem bler source code of m achine language program s to 
understand how they work O ur d isassem bler outputs unique su ffixe s  which 
identify the addressing mode being used, no  other program has this!

M  SU PER! B IO R H Y T H M S .......................................... $14.95
A sophisticated biorhythm  program  with many unique features.71 ..

For all BASlC-in-ROM systems Selected programs available 
on disK Color and sound on video games. H H m

Write for FREE catalog
(For International requests, please supply 2 o* postaae)

4 n P I O M S O F T W A R E  ASSO.
- ^ v , /  n  I  l > l  147 M ain S t . O ss in in g . NY 10562

A P P L E S O F T —2 D IS K  D R IV E S ,
132 C O L . P R IN T E R , 4 8 K  M IN . R E Q ...................... S225 .00

H A N D BO O K W ITH  S A M P LE  R E P O R T S ....................... 5 .00

MONEY DISK 
P.O. BOX 1531 

(509) 943-0198 RICHLAND, WA 99352

VISA  & M/C U S E R S -C A L L

VISA'

A P P L E  IS  A  R E G IS T E R E D  T R A D E M A R K  
O F  A P P L E  C O M P U T E R  IN C .
W A  R e s id e n ts , a d d  5 %  sales ta x

D E A LE R  IN Q U IR IES  IN V ITED

NO NONSENSE BOOKS

A GENERAL LEDGER SYSTEM 
FOR THE APPLE COMPUTER

* WE'VE KEPT IT SIMPLE FOR YOU
* EASY TO LEARN AND USE
* SETUP AND RUN IN 10 MINUTES
*  50 SUGGESTED ACCOUNTS
* 5 PROFIT CENTERS
*  2 CHECKBOOK ACCOUNTS
* JOURNAL AND CHECK RECORDS
* BALANCES CHECKBOOKS
* INSTANT PROFIT AND LOSS 

STATEMENTS
* 1 -7  M ONTHLY REPORTS

PRICE BREAKTHROUGH ;
I6K RAM BOARDS FOR 
APPLE JUST $129.95

HAVE VOU BEEN  W AITING FOR THE COST 
OF EXPANSION B0A R 0S TO COME DOWN? 
W0UR W AIT IS OVER. UP U N TIL  NOW RAW 
EXPANSION HAS COST A S  MUCH AS 
$1 95 .00 . NOW O M EGA  M IC R O W A R E IS  
PRCUD TO ANNOUNCE TH E ARRIVAL O F A 
T R L L V  AFFORDABLE EXPANSION CARD. 

NOW VOU CAN RUN P A S C A L , FO RTRA N , 

56 K  C P M  W ITH A Z 8 0  SO FTC A R D . 
IN T E 6 E R  B A S IC . A P P L E S O F T  AND O TH ER  
LA N G U AG ES ON SOUR A P P L E .  NOW VOU 
CAN IN C R E A S E  U S U A B L E  M E M 0 R V  FOR 
V IS IC A L C . NOW VOU DON'T HAVE TO PAV A 
FORTUNE TO HAVE A L L  TH IS .

AT $ 1 29 .95 , O M EG A S R A M E X  16 IS  THE 
LO W EST PRICED  CARD AVA ILABLE 
TODAV.

WHAT DO YOU G IVE UP WHEN VOU 
P U R C H A S E  T H IS  F I R S T  R E A L L V  
AFFO RDABLE RAM  EXPANSION CARD? 
W E L L , VOU G IVE VP HAVING TO REMOVE 
ONE RAM CH IP  FROM THE MOTHER BOARD 
O F VCUR A P P L E . VOU G IVE UP HAVING TO 
STR A P  A  C A BLE  FBOM THE CARD TO VCUR 
MOTHER BOARD. TH A T 'S  IT . WHAT VOU 
G E T  IS  A  S IM P L E , R E L IA B L E , BOARD 
THAT JU S T  PLU GS IN. MEMORV R EFRESH  
IS  ACCOM PLISHED ON TH E  BOARD 
IT S E L F .

THE R A M E X  16 IS  GUARANTEED NOT JU S T  
FOR 9 0  DAVS. NOT EVEN 6  MONTHS.CUR 
W A R R A N TS IS  FOR ONE F U L L  V E A R  FROM 
DATE OF PURCHASE. W E W IL L  R EP A IR  OR 
R EP LA C E  ANV BOARD THAT IS  D EFEC T IV E  
THROUGH MANUFACTURE FOR A  PERIOD 
OF ONE VEAR A FTE R  PURCHASE PROVIDED 
T H IS  DAMAGE IS  MOT U SER  IN FLIC TED . 

ORDER VOUR R A M E X  16 NOW BV CALLING 
T O L L  F R E E  1-800-83 5-22 46 . KA N SA S 
R E S ID E N T S  C A L L  1 - 8 0 0 -3 6 2 -2 4 2 1 . 
M ASTERCARD OR V IS A  A CCEPTED  OR 
S E W  $ 1 29 .95 . ILL IN O IS  R ES ID EN TS ADD 
$ 7 .8 0  S A L E S  TAX 

ANOTHER QUALITV PRODUCT FROM 
O M EGA  M IC R O W A R E , INC .
FORM ERLV o m e g a  s o f t w a r e  
PRODUCTS, INC.
222  SO . R IV ER S ID E  P lA Z A  
CHICAGO. IL  60 6 0 6  
PHONE 312-648-1944 

® 0M EG A  M IC R O W A R E , INC .
APPLE AND APPLESOFT APE IJEGISTEBED 

TSAD£.WA?<S Or APPLE COMPUTES, in :. PASCAL IS A 

2EGISTE2ED TU40EMASK Of the JEGENTS OF THE 
INIV. Of CA. SAN DIEGO. VISICALC IS A UEGISTEKD 

TSADEWJlH OF PERSONAL SOFTWAUE. CPM IS A 
£?EGlSTE?ED reADEMAStc CF DIGITAL eESEAKX INC. 

280 IS A SEGISTEMD TSAD.WAOK OF ZILOG. INC. 
SOFTCAUD IS A 5EGISTB?£0 reADMASK OF 
MICBOSCFT.
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A
Wooden 
Computer?

Not from Commodore!
S o w h y  sh o u ld  th e  d e sk  lo o k  like  w ood?  A  p leasant 
c rea m  and  c h a rco a l tr im m e d  d e sk  lo o ks  so  m uch b e tte r 
w ith  C om m odore  sys te m s. One look and y o u 'l l see. 
In te r lin k  d e sks  are r ig h t. By design.

The specifica tions only confirm  the obvious:

•C re a m  a n d  c h a rc o a l 
c o lo r  b e a u tifu lly  m atches 
th e  C om m odore  hardw are  
a n d  b le n d s  w ith  y o u r  
decor.
•A n  idea l 710 m m  (28") 
ke yb o a rd  h e ig h t y e t no 
b um p in g  knees because  a 
c leve r c u to u t recesses the  
c o m p u te r in to  th e  desk
top .
•H ig h  p ressu re  la m in a te  
on  b o th  s id e s  o f a  so lid  
c o re  fo r  la s t in g  b e a u ty  
and s tre n g th .
•  E le c tro s ta tic a lly  app lied  
baked enam e l f in is h  on 
w e ld e d  s te e l le g s  — no 
cheap  lacq u e r jo b  here.

•T -m o ld in g  and rounded 
co rn e rs  m ake a  handsom e 
f in is h  on  a du ra b le  edge 
th a t w o n 't ch ip .
•  K nocked  dow n  fo r  safe, 
inexpens ive  sh ipm en t.
•  Pa ten ted  s lip  jo in ts  fo r 
q u ic k  easy assem bly.
•  L e v e lin g  g l id e s  fo r  
uneven flo o rs .
•R o o m  e n o u g h  fo r  a 
C om m odore  p rin te r on the  
desk, y e t f i ts  in to  nearly  
any den o r  o ff ic e  n ich e — 
H: 660 m m  (26") W: 1170 
m m  (46” ) D: 660 m m  (26").
•  M a tc h in g  p r in te r  s tand  
a v a ila b le  w ith  s lo t  fo r  
b o tto m  feed ing .

PRICE: $299
In sh o rt, as  C om m odore  dea le rs , w e  w o n ’t  s e ttle  fo r 
a n y th in g  th a t looks good  o n ly  in the  c a ta lo g ! Our 
c u s to m e rs  w o n ’t  le t us. They d o n 't buy p ic tu re s . And 
n e ith e r sh o u ld  you. T h is  is  w hy w e will let you use one of 
our desks for a week and  then  decide. I f  fo r  any reason 
y o u  d o n 't like  it ,  ju s t  re tu rn  it  in good  c o n d itio n  fo r  a 
c h e e rfu l re fund.

I

I

I

I

I

I

I

I

If your Comm odore dealer doesn’t carry our desks yet, 
send a check for $299 and w e w ill ship your desk freight 
paid!
N am e-----------------------------------------------------------------------------------
Address_______________________________________________
City_____________________ _St_ -Z lp -
Interlink, Inc., Box 134, Berrien Springs, M l 49103 
M aster Charge and Visa welcom e. C a ll ou r o rde r line: 

616-473-3103

M ICRO
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Micro Co-Op............................................................................................ j ‘ 3
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Modular Systems.....................................................................................34
Money Disk..............................................................................................126
N ib b le .................................................................................................................................................. .. • - - 99
Om ega M ic ro w a re .....................................................................................................34, 126
Orion Software....................................................................................... 126
Pegasys Systems...................................................................................... 36
Percom Data Co., Inc.................................................................................- '
Perry Peripherals....................................................................................... 21
Progressive Computing............................................................................ '4
R.C. Electronics.......................................................................................47
Rosen Grandon Associates.....................................................................93
Sensible Software............................................................................
Sirius Software..........................................................................  • • - 37-44
Skyles Electric Works...............................................................36, 47, 6y
Small Business Computer Systems..................................................... 93
Smoke Signal Broadcasting......................................................................11
Software Sorcery, Inc............................................................................... 98
Stellation Two........................................................................................... 73
Sublogic Communications..................................................................... -1
Synergistic Software................................................................................22
Synertek Systems...................................................................................•-£
Systems International............................................................................ J25
Technical Products................................................................................ U9
Terrapin, Inc........................................................................................... -93
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Next Month in MICRO
Games Bonus Section
•  Saucer Launch — A game exploring the 

special hardware of the Atari 800. You as 
the gunner's apprentice and one of the few 
remaining survivors of the Starfleet patrol 
must destroy at least 60 percent of the 
attacking squadron of robot saucers while 
they are being launched.

•  Lunar Lander Anim ated Graphics in 
BASIC fo r the Color Computer — This 
article on the TRS-80 Color Computer uses 
the game Lunar Lander to demonstrate high
speed animation through the use of 
Microsoft's Extended Color BASIC.

•  The U ltim ate Ping-Pong fo r the PET —
This machine language version of the 
popular ping-pong game, playable on any 
PET, serves as an example of high-speed 
animation techniques.

• O the llo  — This game of strategy for two 
players using an Apple II was designed to 
simulate the popular board game of the 
same name.

Apple Bonus Section

• Apple Bits: Part 3 discusses how to create 
“ animations’ ’ for the low resolution screen.

•  ASCII Dump for the Apple presents an 
assembly language program that extends 
the “ Examine Memory" routine in the Apple 
monitor.

•  FDGEN describes a program for building 
Applesoft subroutines to handle keyboard 
input, display output, file input/output/update, 
sorts and PRINT USING.

•  ROM Applesoft PRINT USING helps 
readers easily format the output of numeric 
variables with decimals lined up, trailing 
zeros added, and commas inserted.

Other November Articles
Other articles scheduled for November include
OS-9 and the 6809: Revolutionary Tools; General
BASIC-Machine Language Interface (for the
AIM); and Pascal Tutorial, the first in a three-
part series designed with the beginner in mind.

40% OFF
Y our m o n e y  g o e s  fa r th e r  w he n  y o u  sub
scribe. During the course of a year, when you 
subscribe, you save 40% (in the U.S.).
Pay only $18.00 ($1.50 a copy) for 12 monthly 
issues of MICRO sent directly to your home or 
office in the U.S.

More MICRO for Less Money 
When You Subscribe

But on the newsstand — if you can locate the 
issue you want —  you pay $30.00 a year ($2.50 
a copy).
Save 40% and make sure you get every issue. 
Subscribe to MICRO today.

MICRO
34 Chelmsford Street 
P.O. Box 6502 
Chelmsford, MA 01824

Please send me MICRO fo r __1 y e a r___2 years
NOTE: Airmail subscriptions accepted fo r 1 year only.

Check enclosed $_ 
Charge my

N o ._______________

VISA account 
. Mastercard account

Expiration d a te . 

N a m e _________

Address

C ity/S tate. -Zip

____________Subscription Rates______________
___________________ 1 Year*___________________
Country_________________________ Air Surface

United S ta tes.......................................................$18.00
C a n a d a ................................................................  21.00
Europe.................................................. $36.00 21.00
Mexico, Central A m erica .................. 39.00 21.00
Middle East, N. A f r ic a ....................  42.00 2100
S. America, Central A fr ic a ................ 51.00 21.00
S. Africa, Far East,

Australasia 60.00 21.00

* Airmail subscriptions accepted fo r only 1 year.
For U.S. and Canadian 2-year rates, m ultiply by 2.

Job Title: _________________________ _________________

Type of Business/Industry:___________________________
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JUST LAUNCHED! 
VOYAGE OF THE VALKYRIE

BY LEO CHRISTOPHERSON

ADVANCED
OPERATING

SYSTEMS
4 5 0  St. J o h n  R oad 

M ic h ig a n  C ity , 
In d ia n a  4 6 3 6 0

N o w  a v a ilab le  
a t y o u r local 

s o ftw a re  re ta iler, 
o r call 

1 -8 0 0 -3 4 8 -8 5 5 8  
f o r  th e  n earest 

dealer.

The ancient Norse lords bravely sailed the ir ships across new waters in search o f 
adventure. No obstacle was too great to  overcome nor any force powerful 

enough to  prevent the ir mighty advance.■ Now you're in command. You are 
the pilot o f the attack ship Valkyrie. Your mission: to  wrestle the island Fugloy 

from  the grasp o f an army o f laser-wielding war birds and secure the golden 
treasures hidden w ith in  the walls o f the island castles. Success o f the mission 

depends solely upon you. The castle Drage appears on the horizon when 
suddenly the air is alive w ith the flu tte r o f g iant wings. Your prize is in s ig h t. . . 

do you dare accept the challenge and go on?« You can put yourself at the 
controls o f the Valkyrie thanks to  the genius o f Leo Christopherson. As 

absolutely flickerless birds sail smoothly across the screen, strains o f Wagner's 
''Ride o f the Valkyries" are heard. The game offers 10 levels o f difficulty which 

provide a challenge fo r players o f all ages and skills. The game also provides 
one o f the finest examples o f computer cartoon-graphics presently available. 

Voyage o f the Valkyrie is available fo r *TRS-80 and +Apple Microcomputers.
Brave old worlds and battle new adversaries when you accept the

challenge o f the Valkyrie.
' T r a d e m a r k  o f  T a n d y  C o r p .  

t T r a d e m a r k  o f  A p p le  C o m p u t e r ,  In c .



■ ONE OF THE WORLD’S LARGEST INVENTORIES

Huge 
Inventory

The World’s Most Remote Computer Store! This is the Huntington Comput
ing gang in the cotton field across the street from our 3300 square foot store 
in Corcoran, CA. We may be in the country but we believe we have the 
world s largest selection of microcomputer software. And, we accept School 
Purchase Orders. SPECIALS

Visicaic List 200 o o ................................................ n o w  $149.00
Pegasus II u s t $29 .95............................................ n o w  $22.99
S-C Assembler II u s t $55.00 .......................... n o w  $46.69
Microsoft Z-80 Card List $395 .................. n o w  $299.00
D.C. Hayes Micromodem II u s t$375 n o w  $299.00

NEC 12”  Green/Black Monitor
List $285, NOW $239.00

Andromeda o r M icrosoft 
16K Expansion Board

List $195, NOW $169.00
All Educational Software

15% off list

Call Toll-Free8 0 0 - 3 4 4 - 4 1 1 1 (Outside California)

HUNTINGTO N  COM PUTING , Dept m c  
P ost Office Box 787 
Corcoran. California 93212

O rder b y  Phone 800-344-4111 
In C a lifo rn ia  (209) 992-5411

We lake MasterCard or VISA (Include card 
# and expiration date) California residents 
add 6% tax. Include $2.00 lor postage. 
Foreign and hardware extra Send lor tree 
catalog Prices subiect to changeQ fcippkz


