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GRAND OPENING...SYSTGMS 
FORMULATE CORPORATION

M iplo t, the in te lligen t p lo tte r 
...Only $1,200

Usable even by those  w ith  no p lo tte r experience the 
M ip lo t is  an idea l g raph ic  o u tpu t device fo r the  personal 
and sm all business com puter. It 's  ligh t, com pact, and 
uses ord inary, hard-tip  fe lt pens. (In terchange and cab le  
available)

S pecia l fea tu res include:
■ Separate  pu lse m oto r drives fo r  x and y axis
* Full range o f in te llig e n t fu n c tio n s  such  as line 

genera to r and cha racte r genera to r
* Se lf-test-m ode to  verify p lo tte r resu lts
* P rin ter m ode fo r easy in te rface  te s tin g  and data 

dum ping

For research, deve lopm ent and m anagem ent p lann ing, or 
use by the  persona l hobby is t...M ip lo t is  the  in te lligen t 
p lo tte r w orth  you r a tte n tio n .

N ow  on d isp la y  a t S ystem s Form ulate.

Rugged, continuous-feed printers 
...Only $1,995
System s Form ulate  presents tw o, new co n tin uo u s  feed 
p rin te rs  designed to  w iths tand  all the  heavy d u ty  use yo u r 
invoices, s ta tem ents and s ta tis tic a l ana lyses can  d ish  
out.

B oth the  SFC-080 and the  SFC-136 com bine  Japanese 
c ra ftsm an  sh ip  w ith  m any o f A m erica 's  fin e s t com ­
ponents. Like the  UMI 8  do t high m atrix  head, fo r exam ­
ple.

But th a t 's  ju s t the beginning:
’ Superior da ta  ed iting  a b ility  
‘  Your cho ice  o f paper size
* Sharp, c lea r p rin tou ts
‘  Bold double-size characters
■ G raphics
* V ers itile  line  spacing
’ Paper-saver saving design

C all System s Form ulate  and w e 'll be happy to  send you 
de ta iled  specs or, be tte r yet drop by fo r a personal 
dem onstration .

m
' w
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SY5TGMS FORMULATE CORPORATION 
39 Town & Country Village 
Palo A lto, California 94301 
(415) 326-9100I
Store hours: Monday-Saturday, 10-7 

Sunday, 12-6

Your Microcomputer 
Information Center

We welcom e you to  v is it ou r f irs t consum er com m ercia l 
sa les center in the United S tates. Located in Palo A lto  in 
the  Town and C ountry Shopping Center, S ystem s 
Form ulate  fea tures a fu ll range o f m ic rocom pu te r 
system s and periphera ls fo r home o r com m ercia l use.

During the past few  years s ince ou r found ing  in 1978, we 
have opened three reta il stores in  Japan s to ck in g  
prem iere  Am erican-m ade m icrosystem s and innova tive  
Japanese systems.

Our new Palo A lto  loca tion  w ill fea ture  som e e x c itin g  s u r­
prises fo r the  Am erican interested in m icrop rocess ing .



Softw are for the Hpple II

D Y N A M A Z E -a  dazzling new real-time game. You 
move in  a rectangular game grid, drawing or erasing 
walls to  reflect balls in to  you r goal (or to  deflect 
them from  your opponent's goal). Every ball in 
you r goal is w orth  100 points, bu t you lose a point 
fo r each u n it o f elapsed tim e and another po in t fo r 
each tim e u n it you are moving. Control the speed 
w ith  a game paddle: play as fast as ice hockey or 
as slow ly and carefully as chess. Back up and re­
play any tim e you w ant to ;  it's  a reversible game. 
By Don Stone. Integer Basic (plus machine lan­
guage); 32 K ; $9.95.

U LTR A BLO C KAD E— the standard against which 
other versions have to  be compared. En joy B lock­
ade's superb combination o f fast action (don 't be 
the one who crashes) and strategy (the key is 
accessible open space—maximize yours w hile m in­
im izing your opponent's). Play against another 
person or the computer. New high resolution 
graphics lets you see how you fille d  in an area—or 
use reversibility to  review a game in  slow m otion 
(or a t top  speed, i f  that's you r style). This is a 
game tha t you w o n 't soon get bored w ith ! By 
Don Stone. Integer Basic (plus machine language); 
32 K ; $9.95.

What is a REVERSIBLE GAME? You can stop the play at any po in t, back up and then do an "instant 
replay", analyzing you r strategy. O r back up and resume the game at an earlier po in t, try ing  ou t a d ifferent 
strategy. Reversibility makes learning a challenging new game more fun . A nd helps you become a skilled 
player sooner.

W ORLD OF O D YSSEY-a new adventure game u tiliz ing the fu ll power o f Disk I I ,  which enables the player 
to  explore 353 rooms on 6 d iffe ren t levels fu ll o f dragons, dwarfs, ores, goblins, gold and jewels. Applesoft II 
48K ; $19.95 includes diskette.

PER Q U ACKEY-an exciting vocabulary game which pits the player against the clock. The object o f the 
game is to  fo rm  words from  a group o f 10 letters which the computer chooses at random. The words must 
be 3 to  10 characters in  length w ith  no more than 5 words o f any particular length. Each player has only
3 minutes per tu rn . The larger the words the higher the score. Applesoft II 16K; $9.95.

APPLESHIP—is a naval game in which tw o  players enter the ir ships in respective oceans. Players take turns 
try in g  to  blast the ir opponent's ships o u t o f the water. The firs t player to  destroy the ir opponent's ships 
may w in  the game. A  great low-res graphics game. Applesoft II 32K ; $14.95.

Available at your 
local computer store

Call or write for our free 
SO FTW ARE C ATALO G

Apple II is a registered 
trademark o f 

A pp le  Computer, Inc.

DEALER INQUIRIES IN VITED

P O W E R S O F T , IN C .
P. O. BOX 157
PITMAN, NEW JERSEY 08071 
(609) 589-5500

Programs Available on Diskette 
at $5.00 Additional

•  Check o r Money Order
•  Include $1.00 fo r 

shipping and handling
•  C.O.D. ($1.00 add'tl. charge)
•  Master Charge and VISA 

orders accepted
•  New Jersey residents add 

5% sales tax



J O H N S O N  C O M P U T E R  
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

A R E S C O  
P O  B o x  4 3  

A u d u b o n . Pa '9 4 0 7  
2 1 5 -6 3 1 -9 0 5 2

P LA IN S M A N  M IC R O S Y S TE M S  
B o x  1 71 2  

A u b u rn . A la  3 6 8 3 0  
8 0 0 -6 3 3 -8 7 2 4

L O N E  STAR  E L E C T R O N IC S  
B ox 4 8 8  

M a n c h a c a . T e xa s  7 8 6 5 2  
6 1 2 -2 8 2 -3 5 7 0

PE R R Y  P E R IP H E R A L S  
P.O. B o x  9 2 4  

M ille r  P lace . N Y 11 7 6 4  
5 1 6 -7 4 4 -6 4 6 2

HUDSON DIGITAL ELECTRONICS INC

ANNOUNCING THE HDE O M N ID ISK  6 5 /8

HDE PRO DUCTS -  B U ILT  TO  BE U SED  W IT H  C O N FID E N C E  
A V A IL A B LE  D IR E C T OR FRO M  TH E S E  F IN E  DEALERS:

BOX 120
ALLAMUCHY, N.J. 07820 
201-362-6574

centrate on your problem, the disk supports 
you all the way.
OMNIDISK 65/8 is available in an attractive 
walnut wood cabinet, or unpackaged fo r OEM 
applications in dual and single drive configura­
tions. The HDE disk controller is a state-of-the- 
art 4'/2" by 6 V2" card electronically compatible 
with the 44-pin KIM-4 bus structure. The con­
tro ller and disk-driver are designed to operate 
with the popular Shugart 801 -R and compatible 
devices.

The OEM single drive is $1195, the dual, $1895 
and the dual in the walnut cabinet, $2200. 
Price is another reason to step up to the proven 
quality of an HDE system.

Now, you can “plug in”  the latest in a success­
fu l series of flexible disk systems developed by 
HDEforthe KIM, SYM and AIM microcomputers. 
The OMNIDISK 65/8  is a complete system, 
using 8 inch soft sectored diskettes with a 
formatted (IBM Standard) capacity of 256K.Of 
course, a disk formatting function is included 
as are system supporting utilities for file 
renaming, disk packing, copy (dual systems) 
and others.

TED, a full featured, line oriented editor is 
standard in KIM and SYM based versions to 
get you up and running on your project in a 
hurry. The AIM version uses the on-board 
editor. With the OMNIDISK 65/8 you can con­
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Now You Can Have

INPUT/OUTPUT
For Your Apple Computer

DUAL AXIS JO Y ­ ___
STICK AND PUSH­
BUTTON M O D ­
ULE lo r Games.
G r a p h ic s ,  and
Experimental Pro­ \
gram Input \

MICROSTIK
EXTRA LONG. HEAVY DUTY 
cables and connectors

MICROBOX AND MICRO­
S T IK  PR O VID E  APPLE 
O W N E R S  W I T H  T H E  
HARDWARE TO EXPLORE 
THE INPUT/OUTPUT CA­
P A B IL IT IE S  OF TH EIR  
COMPUTERS.

A SIMPLE COMMAND from 
the Apple keyboard or a Basic 
Program can switch an exter­
nal device. Connect AC loads, 
such as lamps, motors, relays 
or solenoids directly through 
the MICROBOX’s 4 AC OUT­
LETS. Loads can range from 0 
to 220VAC and draw up to 200 
W atts each. Solid State 
Switching ISOLATES the load 
from your Apple for complete 
safety. Four LEDs provide a 
visual on/o ff status of each 
load.

A Com plete Ins truc tio n / 
Tutorial Manual is included 
with the MICROBOX.

C J V I
I N D U S T R I E S

MICROBOX
CONNECTS DIRECTLY
to the Apple Game
Socket ACCEPTS 2
Dual Axis MICROSTIKS
or 4 Paddles

ISOLATED SWITCH­
ING o l 4 A C  loads or 
relays (rom a basic 
program 4 LED 
slatus indicators.
Toggle Sw itch input
(sw3)

/

REAL-TIME INPUT

The MICROSTIK is a sturdy, 
two axis joystick. Metal Cable 
Connectors assure trouble 
free usage over time, and 
enable extension cables to be 
added e as ily . Use the 
MICROSTIK to add real-time 
input to your game, graphic or 
experimental programs. Each 
M ICRO STIK co n ta in s  a 
PUSHBUTTON for added in­
put possibilities.

MICROBOX and M ICRO STIK sit 
com fo rtab ly  on, o r aside the Apple 
Com puter. They have been designed 
to  m atch the A pple  in  co lo r and 
design.

ORDER TODAY AND C O N ­
NECT YOUR APPLE TO 
THE OUTSIDE WORLD.

The MICROBOX and MICRO­
STIK can be purchased at 
most computer stores or can 
be ordered directly by mail or 
through our convenient 24 
hour telephone service.

TELEPHONE:
(703)471-4291
Order the MICROSET and 
receive the MICROBOX, 2 
MICROSTIKS, the Manual 
and Cassette, and SAVE $25.

M IC R O B O X  $109.95
M IC R O S TIK  (each) 34.95
D em o Cassette  9.95
M IC R O S E T 164.95
12 ft .  Ext. C ab les 6.95
R elay M odu les  W RITE
S o le n o id  M odu les  W RITE

Va. res iden ts add 4% sales lax

M ASTER  CHARGE, V ISA  accep ted 
NO C.O.O.s

CJM Industries, Dept. MB 
316B Victory Drive 
Herndon Industr Park 
Herndon, Va. 22070



More About 16 Bits

Last month’s article by Randall Hyde, "The 
SY6516 Pseudo-16 Bit Processor” [MICRO 23:36] is 
an interesting combination of a year-old rumor and 
author fantasy.

More than a year ago, Synertek considered 
developing a part to be called the SY6516. Several 
d iffe re n t SY6516 ’s were p roposed  w h ich  
significantly differed from each other. It was decid­
ed not to develop any of the proposed 6516's. 
Therefore, it is not “ almost ready to ship” .

Of course, Synertek does have several other 
development programs running in both the 
peripheral and CPU areas. The SY6545 improved 
C RT controller and the SY6591 floppy disk con­
troller, each with the 6502 bus, w ill be available 
later th is year.

This letter may not be the action referred to in 
last month’s editorial. A  simple phone call to 
Synertek from Micro to d iscuss the SY6516 would 
have forestalled publication of this article which 
has created so much confusion and annoyance 
among 6502 enthusiasts.

Michael Smolin 
Strategic Marketing Manager, 

Synertek, Inc.

Editor’s Note: The intent of the above mentioned
article, and my editorial 'The Value of 16 
B its”[MICRO 23:9], was to spark reader interest in 
improved versions of our 6502 microprocessor. My 
intent was not to cause anyone “ confusion and 
annoyance" and to the degree that this has occur­
red, I apologize. I did, by the way, attempt to get 
some information from my loca l distributor, but 
without any success. Now that I have a contact at 
Synertek who is aware of this type o f project, I will 
certainly check out any Synertek related material in 
the future.

It is heartening to hear that the article and 
editorial d id  generate interest in an improved 6502. 
Several readers have written with their sugges­
tions. If you have any ideas, please send them in. 
We will present the best ideas in an article in a few 
months.

WHAT’S THE ONE THING 
NO ONE HAS THOUGHT 
ABOUT DOING WITH 

COMPUTERS?

W e  acknowledge that computers are the most valuable 

data processing devices ever conceived for business and educa­

tion, and are the most creative toys on earth. However, the 

potential of computers has only begun to be explored. Avant- 

Garde Creations has discovered and developed a way to use 

computers in the areas of self-transformative experiences, life­

awareness, making relationships work, and “getting your act 

together”. . . . .
Previously, it was thought that such trips as est, Lifespnng, 

Actualizations, and others were the only means of significantly 

dealing with the above areas. W e  acknowledge that they are in­

deed valuable experiences. But because one has to devote many 

full days and hundreds of dollars to such trips, all those people 

who aren’t yet ready to get into all this that deeply are left with 

nowhere to turn for such awareness experiences.

The intention of Avant-Garde Creations is to change that. W e  

have the knowledge and techniques, and now we have the pro­

grams. The first is called “The Life Dynamic Transformation 

Experience”, and the second is “The Relationship Life Dynamic”. 

Both are available on disk at this time. Over the next year 9 more 

life dynamic areas programs will be developed in the follow­

ing areas: physical, creativity, environment, meaning, condition­

ing, sexuality, normalcy, aliveness, and responsibility.

W hy  spend hundreds of dollars to find out if you’re into work­

ing on such areas of your life? W hy  not get something you can 

use over and over, at your convenience?
One of the most exciting aspects of our programs is that in 

many program sections, it was discovered that “game-playing” 

was the most effective method of getting people to perceive a 

difficult truth. So from time to time you’re given 10 0%  origi­

nal games to play, games specifically designed to give you the 

opportunity to “get” something challenging or elusive. So even if 

you don’t “get” something, you’ll have a great time!

Apple 13 with Applesoft and 48K  required with single disk drive.

The L ife  D ynamic Transform ation E xperience.. $15.95 postpaid

The R elationship L ife  D ynam ic ..........................$15.95 postpaid

Complete Program Listings available:

The L ife  Dynamic Transform ation E xperience... $4.95 postpaid 

The Relationship L ife  Dynamic...............................$4.95 postpaid

N E W  —  The Creative Life

Dynamic Package . 4  if you don’t have an

(with Book) Apple II with Applesoft,

$19.95 If,' there are approximately

5 Apple stores in every 

state. W e ’ll send you the I 

address of the one near­

est you. Your Apple deal­

er will be glad to give or 

rent you (very cheaply) 

some time on one of their 

computers, and will be 

happy to get you started 

running the program. In 

case you think you need 

to understand computers 

to run our programs, we 

assure you that if you can 

read English and type 

your name, you won’t 

have any problem.

creations

AVANT-GARDE CREATIONS
PO Box 30161 Eugen*. OR 97403 Dept. C l



Announcing... 

OPTIMIZED SYSTEMS SOFTWARE 
UPGRADE YOUR APPLE II® WITH A NEW SYSTEMS SOFTWARE PACKAGE

•  Unified Operating System
•  Disk Rle Manager
•  Commercial Basic
•  Editor/Assembler/Debugger
•  Data Base Manager

Optimized Systems Software does not use Apple DOS®. OSS is a unified and complete systems software 
package with its own Operating System and File Manager. The Operating System, the Rle Manager and 
the Basic combined use only slightly more RAM than Apple DOS® alone. Requires 48K Apple II® with 
Disk II.

Operating System
•  Byte and Block I/O
•  Simple User Interface
•  Simple Device Interface

(create your own)

Basic
•  Nine Digit Precision DECIMAL Floating Point
•  32K Byte Strings
•  Variable Names to 256 significant characters
•  I/O  Interface Statements

(no PRINT “contro l-D ...’’)

File Manager
•  Open, Read, Write, Delete, Lock, etc
•  Random Access via Note & Point
•  Rle Names of Primary.Ext type

Edito r/ Assem bler/Debugger
•  Line Editor

(Edits Basic programs, too)
•  Mini Assembler
•  Maxi Assembler
•  Disassembler
•  Step, Trace, etc.

Available NOW
•  Operating System +  Rle Manager +  Basic $69.95
•  Operating System +  File Manager +  ASM $69.95
•  Operating System +  File Manager +  Basic + ASM $109.95
•  Operating System +  Data Base Manager (2nd Q)

Order today. Add $2.00 for shipping & handling. California residents add 6% sales tax. Visa/Mastercharge 
welcome. Personal checks require 2 weeks to clear.

Note: Apple II®, Apple DOS® are trademarks of Apple Computer, Inc.

Optimized Systems Software 
Shepardson Microsystems, Inc.
20395 Pacifica Dr., Suite 108A 
Cupertino, CA 95014 
(408) 257-9900



ROADRUNNER■ 
A Math Drill for Second - Graders

Rem em ber ‘ ra tio n a liz in g ’ the  purchase of your
m icrocom puter on the grounds tha t ‘ it would be good fo r i J m  w thstL t
the k ids ’? W ell, he are some suggestions on using your M esa, a z  85203

Apple fo r Computer Assisted Instruction.

C om puter A ss is te d  Ins truc tion  (CAI) 
w ill spread rap id ly  in the  fie ld  o f educa­
tion  as the  use o f sm a ll com puters 
becom es m ore w idespread. C h ild ren  in 
the ir e a rlies t schoo l years can en joy  us­
ing a  keyboard to  learn  the  trad itiona l 
sk ills , i f  p rogram s are prepared w ith  im ­
a g in a tio n  a n d  c a re . T h e  g re a te s t 
cha llenae in  des ign ing  these  p rogram s is 
the  fa c t th a t yo u n g  c h ild re n  to o  eas ily  
become bored and lose in terest.

M aking  a Gam e o f It

M y second-grader w as having troub le  
beating the  c lo ck  du ring  tim ed  m ath  d rills  
at schoo l, so I devised a program  w hich 
presents h im  w ih  50 p ractice  prob lem s on 
an A pp le  II com puter. Random add iton 
and su b tra c tio n  p rob lem s such as  the 
fo llo w in g  are d isp layed  on the  screen.

11 9 3 12
- 2  - 5  + ^  + °

The la rges t num ber used is  12, fo r e ither 
operand o r resu lt. This can be changed as 
the needs o f the  ch ild  d ic ta te.

To increase the  in te rest level and 
h e ig h te n  th e  s tu d e n t 's  m o tiv a tio n , 
several e lem en ts  have been added w h ich  
tu rn  th e  d r i l l in to  a  gam e, ca lled  
"R oadrunner” . These added fea tu res pro­
vide th e  ch ild  w ith  a v is ib le  goa l, im ­
m ed ia te  re in fo rcem ent, and a ce rta in  
am ount o f pressure.

G oal o rien ta tio n  is  provided by s ix  
an im al nam es w h ich  illu m in a te  in  se­
quence as each g roup  o f ten  prob lem s is 
com ple ted . The low est level is  th e  snail, 
fo r the  beg inn ing  prob lem s w ith  a long 
tim e  in te rva l, p rogressing  to  the  roadrun­
ner fo r  th e  las t prob lem  w ith  the  sho rtes t 
in terva l.

The p layer is  in fo rm ed a t the  end o f 
each prob lem  w hether o r no t h is  answer

is  correct. If so, the  next problem  is 
presented. If not, the  problem  sequence 
is  s topped, and the p layer is given as 
m any chances as needed to  determ ine 
the  r igh t answer. The gam e w ill not end 
u n til the  co rrec t answer has been given, 
so  the  s tuden t isn 't le ft hanging as to  
w ha t the  p roper answ er shou ld  be.

Pressure is  app lied in the  fo rm  o f a 
tim e  coun tdow n fo r each problem . The 
tim e  in te rva l s ta r ts  a t 20 seconds  fo r  the 
f irs t ten problem s, then decreases by tw o  
seconds a fte r each set o f ten prob lem s is 
com ple ted.

The gam e s tops runn ing  if  an answ er is 
not given before  the  tim e  elapses, or 
when an answer is  incorrect. Once the 
co rrect answ er is  supp lied , o r  when 50 
prob lem s are com ple ted, the  anim al 
nam e co rresponding  to  the  h ighest level 
a tta ine d  beg ins flash ing . This is accom ­
panied by severa l beeps fro m  the 
speaker, to  o ff ic ia lly  announce the  end of 
the  game.

The Program

Coding the  A pp leso ft p rogram  w as fa ir­
ly  s tra ig h tfo rw a rd  w ith  the  excep tion  of 
the  tim e  countdow n. A random  num ber is 
firs t se lected  between 0 and 24. If it is 
grea te r than  12, then 12 is  sub tracted  
from  it, and the problem  w ill be a sub trac­
tion  problem . A  second random  num ber is 
then  se lected  between 0 and 12. In the 
case o f an add ition  problem , the  sum  o f 
the  tw o  num bers is  checked to  be sure it 
is  no h igher than  12. For a  sub trac tion  
problem , the  second number is  checked 
to  be sure it  is less than the  f irs t number. 
The problem  is  then  presented on the 
screen, and a  rep ly is  requested.

The usua l m ethod fo r in p u ttin g  a  rep­
ly to  a question  in A pp leso ft, using the  IN­
PUT or GET sta tem ent, w ill not w ork  in 
th is  case because they cause the  pro­
gram  to  s top  and w a it in d e fin ite ly  un til a 
rep ly is keyed in. M em ory loca tio n  -16384 
con ta ins  the  ASCII value o f the  las t key

depressed, p lus  128, provided th a t the 
keyboard s trobe  (-16368) has been reset 
to  zero\Applesoft BASIC Programming 
Reference Manual,A pp le  C om puter Inc., 
1978) By PEEKing th is  loca tio n  repeated­
ly du ring  a tim e  de lay loop, as  in program  
lines 60 th rough  66, the com p u te r w ill 
know  w he ther o r  no t an answ er has been 
keyed in p rio r to  the  tim e  in te rva l e laps­
ing. S ince a  reply cou ld  have one  o r tw o  
d ig its , the  return  key is used to  s ig n ify  the 
end o f da ta  inpu t and to  s to p  the  tim er 
from  cou n ting  down.

Once the  rep ly is  received, i t  is  tested 
fo r co rrectness, and the  appropria te  
m essage is  prin ted . W hen ten  prob lem s 
have been com ple ted, the  an im a l name 
and tim e  de lay are changed, and the 
above process is  repeated.

Several changes can be m ade to  the 
program  to  m ake the  gam e m ore o r less 
cha lleng ing , depending on the  age and 
a b ility  o f the  ch ild . N um bers la rger or 
sm a lle r than  12 can  be program m ed in by 
chang ing  H in line  2. The tim e  in te rva l, 20 
seconds, is de fined  by T in line 4, and the 
decrease a fte r each ten  prob lem s, 2 
seconds, is  sub trac ted  from  U in line  84.

O ne cau tio n  needs to  be m entioned 
w h ich  cou ld  cause som e fru s tra tio n  if not 
exp la ined  before  using the  program . The 
process o f reading the  keyboard using 
PEEK (-16384) depends on the  pa rticu la r 
tim e  du ring  the  cyc le  th a t a key is 
depressed, and fo r  how  long. It seem s to  
work about 95 per cen t o f the  tim e. W atch 
the  screen to  be sure  each d ig it is  prin ted  
before  pressing the  next key du ring  the 
tim e  coun tdow n , o r  an inco rrec t answer 
w ill be accepted. S om etim es the  desired 
key m ust be pressed one o r tw o  add itona l 
tim es. The tim e  in terval is  purpose ly long 
enough to  a llo w  fo r  th is . A lso , i f  the 
w rong key is  pressed, you cannot back up 
and co rrec t it.

That com p le tes the  descrip tion . Type 
in the  program , have you r second-grader 
RUN it, and see if  he can  answ er the  pro­
b le m s  fa s t  e n o u g h  to  be co m e  a 
ROADRUNNER.
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R O A D R U N N E R

50 ADD/SUBTRACT PROBLEMS

NUMBER: 32 SECONDS: 9

SNAIL 12
—  &

TURTLE

CHIPM ONK ANSW ER? 7

RABBIT W RONG, TRY AGAIN

COYOTE ANSW ER? 8

ROADRUNNER RIGHT!

1 L IS T 0
0  REM "R O R D R U N N ER ", P E T E  COOK,

OCT 79
2 H = 1 2 :  REM  H IG H E S T  NUMBER
4 T  = 2 0 :  REM LO N G EST  T IM E ,  SECO N

DS
6  D IM  W*<6 > : FO R  W = 1  TO 6 : READ

W* < W >: N EX T  
8  D R TR  S N R IL ,  T U R T L E ,  C H IPM U N K , RRB 

B I T ,  C O VO TE , RORDRUNNER 
1 0  REM  P R I N T  H E R D IN G S :
1 2  HOME : H TR B  1 1 :  P R IN T  "R  O R

D R U N N E R " : P R IN T  : H TRB
9 : P R I N T  " 5 0  R D D X S U BTR R C T  PR
O B LE M S "

1 4  P O K E  3 4 , 5 :  REM  T O P  M RRG IN  
1 6  PO K E  3 3 , 2 2 :  REM  W IDTH , R L T E R N

R T E S  FROM  L E F T  H R L F  TO R IG H T  
H R LF

1 8  P  = 1 : X  = 0 : V  = 1 :  Z  = 0 : U = T :
REM  R E S E T S  V R R IR B L E S  FO R  NE 

W GRME
2 0  REM P R IN T  R N IM R L S :
2 1  V T R B  1 0 :  FO R  W = 1 TO  6 : I F  W

= V  TH EN  IN V E R S E  : I F  2  =
1 TH EN  F LR S H

2 2  P R IN T  W4=<W> : NORM RL : P R IN T  :
N E X T

2 3  I F  Z  = 1 TH EN  FO R  C = 1  TO 5
: FO R  D = 1  TO 1 0 :  N E X T  D: P R IN T

C H R *  <7>) : N E X T  C: GOTO 9 0 :
REM 5 B E E P S

24  REM B LR N K  L R S T  PR O B LEM , P R IN
T  NEW NUM BER  RND T IM E  R E M R IN  
IN G  :

2 5  V T R B  6 : C R L L  -  8 6 8 : REM B LR
NK L I N E

2 6  P O K E  3 2 , 1 7 :  REM  L E F T  M ARG IN
2 7  FO R  C = 1 TO  2 0 :  FO R  D = 1 TO

6 0 :  N E X T  D : C R L L  -  9 1 2 :  N E X T  
C: REM  S C R O L L  U P  ONE L I N E

2 8  PO K E  3 2 , 0 :  V T R B  6 : P R IN T  "NUM
B ER : " i P :  PO K E  3 2 , 1 7 :  FO R  D =
1  TO  1 0 0 0 :  N E X T  : REM  D E LR V

2 9  V T R B  6 : H TR B  3 :  P R IN T  "SECO ND
S: “ t U

3 0  REM  S E L E C T  NUM BERS:
31  S *  = "+ " : L  = H :R  = 0
3 2  M = IN T  < RND C l>  *  1 0 0 > : I F

M > 2  *  H TH EN  3 2 :  REM  TO P  N 
UM BER

3 4  N = IN T  < RND C l>  + 1 0 0 > : I F
N > H TH EN  3 4 :  REM BOTTOM  NU
MBER

3 6  I F  M > H TH E N  4 2 :  REM  SU B TR R C
T

3 8  S  = M + N: I F  S  > H TH EN  34
4 0  GOTO 4 6
4 2  L  = M -  H: I F  N > L  TH EN  3 4 :  REM

TO P  NUM BER  M UST B E  LR R G E R
4 4  S = L  -  N :S *  = " : M = L
4 5  REM  P R IN T  PR O B LE M :
4 6  FO R  D = 1  TO  1 0 0 0 :  N E X T  : REM

D E LR V
5 8  V T R B  9 :  H TR B  8 : I F  M < 1 0  TH EN

HTRB  9 :  REM R IG H T  J U S T I F Y
5 2  P R IN T  M: H TR B  6 : P R IN T  S*.;
54  I F  N < 1 0  TH EN  H TR B  9
5 5  P R IN T  N: H TR B  6 : P R IN T  " ------- "

Figure 1: End o f game, Problem  32 
was answered incorrectly. “ RABBIT”  
flashes to  show h ighest level achiev­
ed.

5 6  REM IN P U T  RNSW ER, T E S T  IT :
5 7  V = U * 1 8 :  REM M U L T I P L I E R  FO

R R C T U R L  SECONDS
5 8  P R IN T  : P R IN T  : H TR B  3 :  P R IN T

"RNSW ER? : REM  NO CURSOR 
6 0  I = P E E K  < -  1 6 3 8 4 > : PO K E  -  

1 6 3 6 8 , 0 : REM RERD  KEVBO R RD ,
R E S E T  KEVBORRD  STRO BE  

6 2  I F  I = 1 4 1  TH EN  V T R B  1 5 :  GOTO
7 4 :  REM R ETU R N  K E V  IN D IC R T E
S R L L  D IG IT S  R E C E IV E D  

6 4  I F  I > 1 2 7  TH EN  R = R *  1 0  +
V R L  < CHR* -::i -  1 2 8  >>: V T R B

1 4 :  H TR B  1 1 : P R IN T  R : REM
W EIG H T K EVS TR O K ES  FO R  U N IT S ,  
TEN S

6 6  V  = V  -  1 :  I F  V  > 0  THEN  V T R B  
6 : H TR B  1 3 :  P R IN T  " : H TR B
1 2 :  P R IN T  IN T  <V /  1 8  > : GOTO 
6 0 :  REM B LR N K  SECOND D I G I T
O F  SECONDS R EM R IN IN G  

7 0  Z = 1 :  V T R B  1 6 :  HTRB 5: P R IN T  
CHR* <7>j "TOO  L R T E !"

7 2  P R IN T  : P R IN T  : H TR B  3 :  IN P U T
"R N SW ER ? " ; R 

7 4  I F  R  = S  THEN  73 : REM C O R R EC T  
RNSWER

7 6  Z  = 1 :  P R IN T  : HTRB 5: P R IN T  "
WRONG, TR V  R G R IN ! " :  GOTO 7 2

7 3  P  = P  + 1 :  I F  P  = 51  TH EN  Z  =
I  : V  . = 6

8 0  P R IN T  : H TR B  5: P R IN T  "R IG H T !
II

3 2  PO K E  3 2 , 0 :  I F  Z = 1 TH EN  2 1 :  REM
Z  S T O PS  GRME

3 4  x  = X  + 1 : I F  X > 9 TH EN  X  = 0
: V = v  + 1  : U = U -  2  : REM  C:H 
RNGE R N IM R L  RND T IM E  IN T E R V R  
L  R F T E R  1 0  PRO BLEM S  

8 6  GOTO 21
9 0  V TR B  2 4 :  IN P U T  "RN O TH ER  GRME

< V /N > ?  " f  I * :  I F  1$ = " V "  TH EN
P O K E  3 3 , 4 0 :  HOME : GOTO 1 6  

9 2  P O K E  3 4 , 0 :  PO K E  3 3 , 4 0 :  HOME :
END

24:8 MICRO —  The 6502 Jou rna l M ay, 1980



Roadrunner 
Variables L ist

Southwestern Data System s
presents

A A nsw er
C C ounter

Delay
H H ighest N um ber
1 Input
1$ Input
L Top num ber fo r su b trac tion
M Top num ber
N B o tto m  num ber
P Problem  num ber
S Sum  o r d iffe rence
S$ Sign
T M axim um  tim e  in terva l
U Decreased tim e  in terval
V A c tu a l seconds rem ain ing
W$(6) W inn ing  an im al
W S ubscrip t
X C oun ts  ten prob lem s
Y Level a tta ined
Z Ends gam e

A new Co-Resident Applesoft Editor for applesoft 
programmers. Now perform global changes/finds 
to anything in your applesoft programs. Quote 
range of lines from one part of your program to 
another. A  fully optimized stop-list command that 
lists your program to the screen with no spaces ad­
ded and forty columns wide. Append to other ap­
plesoft programs from disk. Get a formatted 
memory dump to help debugging. Renumber ap­
plesoft programs 5 times faster than most available 
renumber routines. Automatic line numbering. All 
utilities invoked with one-key commands.

C.R.A.E. changes your applesoft program right in 
memory and only needs to be loaded once. 

Hardware requirements for all utilities are 48K 
Apple II or Apple II Plus, applesoft ROM and Disk.

C.R.A.E. 1 ....lncludes global find/change, quote, 
dump and List renumber, autoline, and append.

Disk — $14.95

H igh lands C om puter Services 
14422 SE 132nd 

Renton, W A 98055

WA residents add 5.3% sales tax. Applesoft and Apple are 
registered trademarks of Apple Computers Inc.

NEW SOFTWARE BY 
ROGER WAGNER

APPLE-DOC: This program  set is a m ust to  anyone w ritin g  o r using 
programs in Applesoft! It not only provides valuable in fo rm ation  on 
each o f you r programs, but allows you to  change any element th rough­
out the lis ting  almost as easily as you w ou ld  change a s ing le  line! With 
APPLE-DOC you can produce a lis t o f every variab le in you r program 
and the lines each is used on, each line called by a GOTO, GOSUB, etc.. 
in fact, every occurance o f a lm ost anything! You can rename variables, 
even do loca l or global replacement ed iting  on you r listing.

DISKETTE OR CASSETTE: $24.95 (14 pgs. docum entation)
(Applesoft on ly)

ROGER'S EASEL: What w ould  be the easiest way to  put lo-res graphics 
in a program? Probably to  be able to  just draw  it w ith  a sketch program 
and then somehow attach the p ic ture  itse lf to  the  program  fo r later 
recall. Im possible? Not w ith  ROGER'S EASEL! Create you r ow n lo-res 
p ictures w ith th is  program  set, and then selectively attach them  to  your 
ow n Integer o r App lesoft programs. Up to  40 p ic tu res (o r even text 
pages) can be perm anently linked fo r nearly instantaneous (up to  10 
p ictures per second!) recall to  either pg. 1 or 2 o f tex t/graph ics  display. 
(Easel is in Int., L ink prog, is in  Int. & A/S)

DISKETTE OR CASSETTE: $16.95 (10 pgs. docum entation)

THE CORRESPONDENT: A t last an econom ical a lternative to  the 
higher priced text editors now  available! THE CORRESPONDENT not 
on ly  supports upper/low er case, but features character & line insert & 
delete functions. O utput can be from  40 to  80 colum ns, w ith  4-direc- 
tiona l sc ro lling  to  a llow  you to  see exactly  what w ill be ou tpu t to  the 
printer. It's very fast FIND rou tine  makes it ideal as a free-form  database 
fo r s toring  notes, phone lists, o r anything where report generation is not 
essential. It w ill also access random  or sequentia l tex t files  — useful not 
on ly fo r the ed iting  ab ility , bu t to  examine & transfer data files, o r for 
bu ild ing you r own EXEC files, routines are even inc luded fo r  pu tting  the 
b id irectiona l scro lling  in you r ow n programs!

DISKETTE ONLY: $34.95 (32K Applesoft ROM o r 48K RAM)

PROGRAMMER'S UTILITY PACK: A co llection  o f many useful pro­
grams to  aid in program m ing the Apple II. This set includes: Renumber- 
Applesoft & Int.: P rin ter ou tpu t o f o ld /new  lines, non-destructive to 
mach. code w ith in  BASIC lis ting . Append-A pplesoft & Int.: Easily jo in  
one program  or section thereof to  another. Address/H ex Converter: 
Converts all o f the Apple 's address form ats inc lud ing  h igh- and low- 
order bytes fo r pointers. Line F ind-Applesoft & Int.: F ind the location of 
any BASIC line in memory fo r repairing garbaged programs, o r  insert­
ing illegal statements like HIMEM:, CLR d irec tly  in to  listings. And there 
are many more! The extensive (14 pgs.) docum enta tion  alone is worth 
the price! It includes an in-depth explanation of the in ternal w orkings of 
Integer BASIC and Applesoft to  a llow  you  to  do th ings you never 
thought possible on your APPLE!

DISKETTE OR CASSETTE: S16.95

(California residents add 6 %  Sales Tax)

Available from  your local com pute r store or:

Southwestern Data Systems 

P .O . Box 582-M 

Santee, C A  92071 

(714) 562-3670

(Dealer inquiries invited)



INTRODUCING. . .  NIBBLE 
THE REFERENCE 

FOR APPLE COMPUTING
NIBBLE IS:
A SOFTWARE GUIDE for high quality Applications 
Programs for your Home and Business.

NIBBLE IS:
A REFERENCE GUIDE to new Programm ing M ethods. 

NIBBLE IS:
A BUYERS GUIDE for making purchase decisions on 
new products.

NIBBLE IS:
A CONSTRUCTION PROJECT COOKBOOK  for adding 
function and value to the system you already own.

NIBBLE IS:
A COMMUNICATIONS CLEARING HOUSE  for users, 
vendors, and associations.

Each issue o f  NIBBLE features at least one significant new application program o f 
commercial quality. The programs in NIBBLE are surrounded with articles which show 
how to USE the program m ing methods in your OWN programs.

Exam ples o f  upcoming articles:
□  M odeling and Forecasting Your Business □  Build a  Two-Tape Controller for $ 12
□  Arcade Shooting Gallery —  Save Your Q uarters! □  Data Base Management 
System l . I L  III

And many many m ore! NIBBLE will literally “ Nibble A w ay" at the mysteries o f  your 
system to help you USE IT M ORE. In 1980, the principal featured system is the Apple I I .
Try a NIBBLE

nibble

!  n i b b l e

1

1

1  BOX 325 Lincoln. Mass. 01773 
■

1

I 'll try  NIBBLE!
1

|
Enclosed is my S15 for 8 issues. 1

□  check □  money order 1

1

N am e 1

-------  1

A ddress

— I  r i t v

1

1
■ -------------------------------------

© 1 9 8 0  by  m icro-Softw are h ib lish in g  
and R esearch  C o ..
L incoln . M ass. 01773 . A ll rights reserved. 
A pple 11 is a  reg iste red  tmdcmaifc o f  

A pple C om pu ter Com pany

' - ‘i y ---------------------------------------------------
S ta te  Z ip

----------------  1

1

----------------  1



Plotting with Special Character Graphics

A prim er on, and program for, generating p lo t mode type Dg|e Deprjest
graph ics w ith  special characters. Applicable to  the PET, 611 Gaien
Challenger, and other m icros. San Jose' CA 95106

M icrocom pute rs  th a t support g raph ics 
are b a s ica lly  one o f tw o  types. One type 
sup p orts  th e ir g raph ics  w ith  a specia l set 
o f g ra p h ics  cha racte rs  th a t are prin ted  or 
poked on th e  screen thereby d raw ing  the 
p ic tu re  you were try ing  to  portray. Ex­
am ples o f th is  typ e  o f com pu te r are the 
C hallenger, Sorcerer, and Pet. The se­
cond type  o f g rap h ics  support d iv ides the 
screen in to  sm all squares o r rectang les 
w hich are tu rned  on  o r o f f  by spec ify ing  
the ir address in a m atrix  system . These 
po in ts  are sa id  to  be "p lo tte d "  on the  
screen in th e  sam e fash ion  th a t you 
w ould  p lo t on  a piece o f graph paper. Ex­
am ples o f th is  type  o f m ach ine  include 
the C om puco lo r, In teco lo r and TRS-80.

If you are an ow ner o f the  f irs t type  o f 
com pu te r and have ever been envious o f 
the  people  w ho  ow n  the  second type  or 
w ou ld  like  to  use g raph ics  p rogram s w rit­
ten fo r the  second type then th is  is the ar­
t ic le  fo r you ! A  program  w ill be presented 
th a t a llo w s  you to  d u p lica te  the  p lo t 
m ode g rap h ics  and a llo w s  you to  create  
your ow n expanded g raph ics  mode.

F irs t le t us take  a m inu te  and ensure 
tha t everyone understands p lo t mode 
graph ics. I w ill use the  TRS-80 fo r an ex­
ample. They have d iv ided the  screen in to  
128 p o in ts  ac ross (horizonta lly) and 48 
p o in ts  dow n (vertica lly). To id e n tify  any 
s ing le  p o in t you m ust sp e c ify  its  loca tion  
w ith  tw o  num bers; the firs t w ill iden tify  
how  m any p o in ts  over from  the  le ft edge 
o f the  screen you r p o in t is and the  second 
num ber w ill id e n tify  how  m ay po in ts  
dow n from  the  top  edge. To tu rn  a  po in t 
on  you w ou ld  use the in s tru c tio n  SET 
(X,Y) w here X is the  d is ta n ce  across 
(0-127) and Y is  the  d is ta n ce  dow n (0-47). 
To d raw  a  line across the  screen you 
w ou ld  have to  w rite  a program  th a t w ou ld  
sp e c ify  a va lue fo r Y and inc luded  a  loop 
tha t w ou ld  increm ent o r  decrem ent X un­
t il the  line  w as drawn.

For exam ple, cons ide r the  fo llo w in g  
program :

10 Y = 6
20 FOR X = 0  TO 63 
30 SET (X,Y)
40 NEXT X

T h is  program  w ou ld  p lo t a line near the 
top  o f the  screen beg inn ing  a t the  le ft 
edge and ex tend ing  across to  the  center 
o f th e  screen.

The TRS-80 has three in s tru c tio n s  tha t 
support th e ir graph ic ; one to  tu rn  a  point 
on, one  to  tu rn  a po in t o ff, and one to  ex­
am ine a p o in t to  see w hether i t  is  on or 
o ff.

Som e people ca ll th is  g raph ics  mode 
“ h ig h  re s o lu t io n "  o r s im p ly  HIRES 
g rap h ics  s ince  th is  is  the  sm a lles t incre ­
m ent o f da ta  th a t the  program m er has 
co n tro l of. HIRES g raph ics  ca p a b ility  of 
the  TRS-80 is  128 x  48. A low  reso lu tion  
g ra p h ics  ca p a b ility  e x is ts  a lso  and is  in ­
herent in a ll com pu te rs  w hether they have 
g raph ics  capa b ility  o r not. T h is  LOWRES 
g raph ics  m ode is  s im p ly  to  use a charac­
te r fo rm  the keyboard (such as X) and 
d raw  p ic tu res w ith  it. M ost people have 
used th is  techn ique  when p lay ing around 
w ith  a typew rite r. In th is  m ode the  TRS-80 
w ou ld  have a  reso lu tion  o f 64 x  16. (The 
num ber o f characte rs per line  by the 
num ber o f lines.) To use th is  m ode o f 
g raph ics  you w ould  s im p ly  use p rin t 
s ta tem ents.

In te co lo r and C om puco lo r use a 
m ethod  very m uch like  th a t used by Radio 
Shack. They use a sequence o f PLOT in ­
s tru c tio n s  to  accom p lish  the ir g raph ics 
capab ility . In add ition , they have som e 
su b p lo t m odes w h ich  a llow  you to  draw 
lines and bars w ith o u t the  necessity  o f 
w ritin g  loops like th e  one I showed you 
fo r the  TRS-80. T h is  capa b ility  g ives the 
p rogram m er a very pow erfu l to o l fo r fan ­

cy  graph ing  such as vector m ode, po in t to  
po in t lines, bar graphs, etc.

M ost hom e com pu te rs  d isp la y  the 
screen from  a m em ory som ew here in  the  
64K th a t a  program m er has access to. 
The BASIC in te rp re te r program  s im p ly  
p laces the  in fo rm a tio n  in the  p roper ad ­
dress o f th is  m em ory and the  hardw are  of 
the  com pu te r co n s tan tly  d isp la ys  th is  
m em ory on the  TV tube  th a t you  look at. 
For th is  reason, i f  you  know  w here th is  
refresh RAM (memory) is located, then 
you can  s im p ly  use the  BASIC PEEK in ­
s tru c tio n  to  fin d  o u t w ha t is  the re  and the 
POKE in s tru c tio n  to  pu t anyth ing  you 
choose on the  screen, w hether it be 
k e y b o a rd  c h a ra c te r s  o r  g ra p h ic s  
characte rs. N orm ally  each ch a rac te r on 
the  screen occup ies one byte  o f da ta  in 
the  refresh RAM. This m eans th a t there  
are 256 poss ib le  cha racte rs  th a t can be 
d isp layed . The w ay th a t each m anu fac­
tu re r uses these 256 cha racte rs  is  one of 
the  m a jo r d iffe rences between hom e 
com puters.

The TRS-80 is  no exception. They 
reserve 64 o f these cha racte rs  fo r the 
keyboard, 64 o f these  cha racte rs  are used 
fo r the  doub le  w id th  cha racte rs  and the 
o ther 128 are the  g raph ics  characters. 
M athem a tica lly  it can be show n th a t the 
128 cha racte rs  are enough to  co n ta in  all 
poss ib le  co m b in a tio n s  o f 6 b its  (26 =  128); 
the re fo re  w h a t Radio S hack d id  w as 
d iv ide  a ch a rac te r in to  6 p ieces arranged 
in a tw o  by three group.

C om puco lo r and In teco lo r devote  tw o  
bytes o f da ta  to  each cha ra c te r on the 
screen s ince  they m ust a lso  inc lude  co lo r 
in fo rm a tion . This a lso  g ives then the  a b ili­
ty  to  devote 256 cha racte rs  to  g raph ics, 8 
b its  in  a tw o  by fo u r group, and th u s  they 
have a  h ighe r reso lu tion  ca p a b ility  than 
does Radio Shack.
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N ow  th a t you understand p lo t m ode 
cha racte r g rap h ics  le t ’s  see how  we can 
d u p lica te  th is  g raph ics  m ode w ith  the 
s p e c ia l c h a ra c te r  g ra p h ic s .  T h e  
d em onstra tion  program s and the  specia l 
g raph ics  su b rou tine  w e 'll be look ing  at 
w ill run unm od ified  on a PET com pu te r 
but I’ll try  to  inc lude  enough notes so  tha t 
it shou ld  be easy to  m od ify  these rou tines 
fo r any com p u te r th a t uses M icroso ft 
BASIC as long as the  g raph ics  sym bo ls 
are available.

The sym bo ls  th a t we are go ing to  use 
are shown in F igure  1. S ince w e  are go ing 
to  d iv ide  o u r cha racte rs  in to  fo u r b its  we 
w ill need 2‘  o r 16 characte rs. PET has 
th o u g h t fu l ly  p ro v id e d  a ll o f th e se  
cha racte rs  on the  keyboard, a lthough  
som e w ill have to  be used w ith  the  RVS 
key. C ha llenger doesn 't provide these 
cha racte rs  from  the  keyboard but you 
shou ld  be able to  find  them  lis ted  in the 
g raph ics  program  book. The firs t one is 
s im p ly  a space.

S ince we p lan to  poke these  characte rs 
on the  screen, w e 'll need to  know  the 
dec im a l e qu ila len ts  o f a ll o f these 
characte rs. The fo llo w in g  sub rou tine  w ill 
bu ild  an array o f a ll th e  characte rs  shown 
in fig u re  1 by us ing  the  dec im a l 
equ iva lents o f these cha racte rs  in the 
da ta  sta tem ents.

32000 DIM  X2 (15) :FOFS Y1 = 0  TO

32010 READ X2(Y1):NEXT:RETURN

32020 DATA 32,126,124,226,123,97, 
2 2 5 ,2 3 6 ,1 0 8 ,1 2 7 ,2 2 5 ,2 5 1 , 
98,252,254,160

If you don ’t have a  PET, change the  DATA 
s ta tem en t per you r m ach ine  docum enta­
tion . Be sure to  en te r them  in the  order 
show n in  fig u re  1.

M y sub rou tines  a ll use the  variab les X, 
Y, p lus  these variab les w ith  numbers. 
T h is  is done  to  m in im ize  the  im pact on 
va riab les  you may be using in you r pro­
gram . Variab le  d e fin it io n s  are given in  the 
tab le  below.

X The horizon ta l co o rd ina te  o f the 
po in t

Y The ve rtica l coo rd ina te  o t the
po in t

X I The decim a l address o f the 
ch a rac te r th a t the  po in t is  in.

X2 The o rig ina l da ta  a t the address
X1

X3 A  flag  to  te ll the  subrou tine
w ha t k ind  o f p lo ttin g  is desired (see text)

Y1 The po in te r in to  the  array con ­
ta in in g  ou r p lo t cha racte r

Y2 A flag  ind ica ting  w h ich  one of
the  fo u r p o in ts  in the  cha racte r th a t X,Y 
p o in ts  to

X2(Y1) The array o f possib le  p lot 
characte rs

Now le t’s look at the  program  in deta il. 
L ine 50 ge ts  rid o f any am b ig u ity  about 
the  va lue o f X; firs t by m aking  sure  th a t it 
is  an in teger and then by m aking  sure 
th a t the  po in t is  on  the  screen. The 
num ber 79 is  one less than  tw ice  the 
num ber o f characte rs you have across 
you r screen. A good va lue to  use on  the 
C ha llenger 1P is 47; C hallenger 2 w ould  
use 127.

L ine 52 does the  sam e th ing  fo r Y. The 
num ber 49 represents one less than tw ice  
the  num ber o f lines.

L ine 54 generates the  address o f the 
cha racte r we are in te rested  in and peeks 
the  cu rren t value. It then searches to  try 
and m atch  th is  va lue w ith  the array tha t 
we se t up  earlier. The num ber 40 is the 
num ber o f cha racte rs  on the Pet line. For 
a  C ha llenger 1P th is  m ust be 32. 32768 is 
the dec im a l address o f the  s ta rtin g  loca­
tio n  o f the  Pet m em ory map fo r screen 
re fresh . Your system  docu m e n ta tio n  
shou ld  te ll you w here you rs  is  located. 
For the  C hallenger 1P th is  s ta rtin g  loca ­
tio n  depends on the  TV overscan but 
53349 shou ld  be a  good p lace to  s tart.

L ine 56. If the  search is unsuccessfu l 
and X3 is  a zero, w e 'll assum e Y1 =  0, 
thereby ove rw riting  any da ta  th a t is 
a lready on  the  screen. O therw ise, we w ill 
abo rt the  p lo t and preserve the  da ta  on 
the  screen.

L ines 58 and 60 fin d  the  proper 
quadran t o f the  character.

Le t’s sk ip  lines 63, 64 and 66 fo r now.

L ine 68 does the  ac tua l p lo ttin g  by or- 
ing the  o ld  da ta  po in te r and the quadrant 
po in ter. If you ’ve go tten  th is  fa r and you 
sudden ly find  th a t you r m ach ine  w o n 't, or 
tha t there  are tw o  num bers together, then 
please d rop  me a  line and I 'll g ive you a 
p rogram  th a t does the  sam e th ing  w ith  
log ica l IF tes ts . Be sure to  te ll me what 
k ind o f m achine you have.

The program  we have ju s t d iscussed 
w ill s im u la te  the  TRS-80 SET ins truc tion  
except th a t we can a lso  have con tro l over 
w ha t happens shou ld  ou r p lo t program  
encounter a  norm a l p rin t characte r. To 
dem onstra te  th is , consider the fo llow ing  
example:

5 GOSUB 32000 
10 Y =  6
20 FOR X =  0  TO 39 
30 GOSUB 50 
40 NEXT X : END

If  you have entered the  tw o  subrou tines 
p rio r to  th is , then th is  program  w ill d raw  a

line  h a lf w ay across the  screen near the  
top, ju s t like the  Radio Shack program  
d id. Now, rem ove these lines (5 th rough  
40) and en te r the  fo llo w in g  program .

10 P R IN T  C H R $(147):R E M  C LR S 
SCREEN 

20 GOSUB 32000 
30 GOTO 100 
100 FOR X =  0 TO 79 
110 Y =  24 +  15 * SI N(X/5)
120 GOSUB 50 
130 NEXT X 
140 END

W hen you run th is  you shou ld  have a  n ice 
s ine  wave appear on the  screen.

R adio  Shack has a RESET in s tru c tio n  
a lso  th a t a llow s them  to  tu rn  o f f  a bit. 
Some o f the  tim e  th is  is used to  s im u la te  
a ball o r bu lle t fo r an im a tio n  purposes. 
S ince th is  program  is  in Basic  w h ich  is  in ­
heren tly  s lo w  fo r  th is  so rt o f th ing , I have 
p rovided fo r a specia l feature  to  a llo w  
s im u la ting  th is  k ind  o f action. Please add 
th is  one line  to  you r earlier program .

115 POKE X1, X2 
T h is  tu rn s  o ff the  b it tha t w as ju s t tu rned  
on by poking back the o rig ina l value. 
O nce you have tried  th is  program , please 
be sure to  rem ove line  115. This is  no t the 
on ly  use o f the  RESET ins truc tion , 
however. W e shou ld  be able to  s im u la te  
th is  in s tru c tio n  a lso. N ow  we can d iscu ss  
the  rest o f the  m ain subroutine.

L ine 62 ho lds  the  key to  the  pow er o f 
th is  sub rou tine . By se ttin g  X3 to  a pa r­
tic u la r  value we can use th is  su b rou tine  
to  do  m any p lo ttin g  functions. W e have 
a lready d iscussed  the  values o f X3 =  0 
and X3 =  1.

L ine 64 is  required s ince  the  ON in ­
s tru c tio n  cannot w ork w ith  X3 =  0.

L ine 70 is  the  p lace  we w ill ju m p  to  if X3 
=  2. Add the  fo llo w in g  lines to  you r p ro ­
gram  and try  it again.

140 IF X3 =  2 THEN END 
150 X3 =  2 
160 GOTO 100

A s you can see, X3 =  2 s im u la te s  the 
RESET in s tru c tio n  very w e ll. You shou ld  
now  save your program  tape.

This sam e rou tin e  provides m ore ad­
vanced fu n c tio n s  as  w e ll w h ich  are 
s im ila r to  th o se  supp lied  by C om pucolor. 
For exam ple , if X3 =  3, then a tes t is 
m ade on  the  b it a t the  X.Y coord ina te . If it 
is o ff, w e 'll tu rn  it on but i f  i t ’s a lready on, 
w e 'll tu rn  it o ff. This decis ion  is  m ade 
w ith  line 66.

Line 72 is  the  line we w ill get to  i f  X3 =
4. T h is  w ill cause us to  en te r the X-bar 
g raph mode. C onsider th is  program :

5 GOSUB 32000 
10 PRINT CHR$(147)
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15 Y =  6 
20 X3 =  4 
oc; y — *5Q

30 GOSUB 50
35 END

It draw s the  sam e horizon ta l line  we saw 
ea rlie r bu t we d id n ’t have to  w rite  a loop.
It w as a lso  a lit t le  faster.

L ine 74 is  w here you w ill end up when 
X3 =  5. T h is  en te rs  the  Y-bar graph m ode 
and ve rtica l lines w ill be drawn.

O f course several more varia tions cou ld  
be derived depending on your ap p lica ­
tion . For exam ple , i f  X3 =  6 po in ted  to  
line  76, then
76 GOSUB 68:X =  X -  1:Y =  Y +  1:GOTO 50 
w ou ld  d raw  a d iagona l line. O r a lte rna te ­
ly,an a dap ta tion  o f line 66 cou ld  provide a 
s ta tu s  th a t w ou ld  ind ica te  w hether one 
b it w as on  o r off.

Final Considerations

T h is  rou tin e  is  in tended to  reside near 
the fro n t o f you r us ing  program  since 
sub rou tines  a t th e  beg inn ing  o f program s 
execu te  fa s te r than  those  near the  end. 
The in it ia liz a tio n  su b rou tine  o n ly  ex­
e cu tes once, so  p lac ing  it  at th e  end 
s im p ly  ge ts  it o u t o f the  way.

Notes on the Challenger 1P

In add itio n  to  the  changes described  in 
the  te x t, you w ill have to  m ake the  fo llo w ­
ing  changes to  run th is  program  on the 
C ha llenger 1P. L ine 54 w ill have to  be 
broken in to  tw o  lines s ince  it  is m ore than 
72 ch a rac te rs  long. The sam e is  true  o f 
line 32020. A lth o u g h  C hallenger has a 
very extensive  se t o f g raph ics  characters, 
they rea lly  b lew  it w hen using the  six teen  
ch a rac te rs  described  in  th is  a rtic le . Four 
are m iss ing . T h is  prevents no t on ly  a 
c lean im p lem en ta tion  o f th is  program  but 
a los  prevents ano the r use fo r these 
ch a rac te rs  such  as th a t o f c rea tin g  large 
le tte ring . The best com prom ise  m ay be 
the  fo llo w in g  sta tem ents:

32020 DATA 32, 168, 166, 155, 167, 156, 
170, 175

32030 DATA 165, 169, 157, 177, 154, 178, 
176, 161

C hallenger shou ld  cons ide r chang ing  
th e ir  ROM; perhaps changing  171 through 
174.

□BHS5HB 
d h e ie h e
9HB9I

M ain Subroutine

50 X = INT(X); IF X 79 OR X 0 THEN  RETURN

52 Y  = INT(Y): IF Y  49 OR Y  0 THEN  RETURN

54 X1 =INT(X/2) + 40*INT(Y/2) + 32768: X2 = PEEK(X1): FOR Y1 =0 
15: IF X2 = X2(Y1) THEN 58

56 NEXT: Y1 =0: IF X3 THEN RETURN

58 Y2 = 1: IF X/2 -  INT(X/2) THEN  Y2 = 2*Y2

60 IF Y/2 -  INT(Y/2) THEN  Y2 = Y2*4

62 ON X3 GOTO 68,70,66,72,74

64 GOTO 6 8

6 6  IF X2(Y1 OR Y2) = X2(Y1) THEN  70

6 8  POKE X1, X2(Y1 OR Y2 ): RETURN

70 POKE X1,X2(Y1 AND 15 -  Y2) : RETURN

72 GOSUB 6 8  : X = X -  1 : GOTO 50

74 GOSUB 6 8  : Y  = Y + 1 : GOTO 52

DAKIIM5 UTILITIES
- OAKIRS PRUUCWIItG AIDS IM U  * 

TOOAT'S GATE §9/1 %m 

1. TtC USTE*

J . TW r u n *

3 . T *  CRUNCHER

4. i» c u r r  n i l  a**r

5 . THE PROCTER 

4. I K  CW.CULAT0R

1. T *  01 SIXTH CD*n 

I .  CMA*SE TOOAT’ S OATE 

ElfTER TOUR SELECTION .

—  0*1 INS PROGAAmiHG AI0S II HEW * 

TOOAT'S BATE 12/17/71

• i .  the s a w n  priittii

•  2. T «  A*RAT 101 TO*
•
•  a. the a » in

•  4. THE PATCHER

• S. THE LI ME CWSS REFERENCE

• 4. THE VARIABLE CROSS WHR£*>

•  7. THE CAICHATC* II

•  «. CHANS TOOAT'S DATI

OTTER TOUR SELECT I»

The Cru nch e r removes REM s ta te m e n ts  and compresses code in  A p p le s o ft 
program s! The P rom pter i s  a pow e rfu l da ta  e n t r y  s u b ro u t in e  th a t  can 
hand le  bo th  s t r in g  and num eric  d a ta . O p tio n s  in c lu d e  u s in g  commas, 
decim al p o in ts ,  and le a d in g  ze ros  w ith  r i g h t - j u s t i f i e d  n u m e ric s . A 
A maximum f i e l d  le n g th  can be s p e c if ie d  to  p re v e n t o v e r f lo w  in  bo th  
num eric  and a lphanum eric  f i e ld s .  The D is k e tte  Copy fo rm a ts  an o u t ­
p u t d is k ,  c o p ie s  each t r a c k ,  and v e r i f ie s  th a t  the  o u tp u t matches 
th e  in p u t .  PLUS FOUR MORE UTILITIES TO A ID  YOUR OWN PROGRAMMING. 
Suggested R e ta il  P r ic e  f o r  DakinS Program ninq A id s  i s  $ 39 .95 .

The Copier c o p ie s  a b s o lu te ly  any k in d  o f  f i l e  o r  p rogram  from  one 
d is k e t te  to  a n o th e r. The V a r ia b le  Cross Reference p roduces a c ro s s - 
re fe re n c e  f o r  a l l  v a r ia b le  names used in  an A p p le s o ft BASIC program .
The L in e  Cross Reference c re a te s  a c ro s s -re fe re n c e  f o r  an A p p le s o ft 
BASIC program , show ing where a g iv e n  l in e  i s  re fe re n c e d  by GOTO,
GOSUB, THEN, o r  L IS T  s ta te m e n ts . The P a tc h e r a llo w s  you  to  d is p la y  
any s e c to r  o f  a d is k e t t e ,  and th e n  to  update any da ta  w i t h in  th a t  
s e c to r .  PLUS THREE MORE UTILIT IES TO FACILITATE YOUR OWN PR0GRAMM- 
ING. Suggested R e ta i l  P r ic e  f o r  Dakin5 Proqranm ing A id s  I I  i s  $49 .95 .

Each u t i l i t y  package in c lu d e s  a program  d is k e t te  and v e ry  com plete 
d ocum en ta tion . The hardware re qu ire m e n ts  are  an A p p le  I I ,  48K o f 
m eirory, 2 D isk  I I ' s ,  and a p r in t e r .  Languages a re  A p p le s o ft/A s s e m b le r.

See y o u r  App le  d e a le r  o r  c o n ta c t Dakin5 C o rp o ra tio n , P.O . Box 21187. 
Denver, C o lo rado  80221. T e le p h o n e :(303 ) 426-609CL..Dakin5 developed 
th e  business a p p l ic a t io n  s o ftw a re  The C o n t r o l le r  f o r  A p p le  Computer In c
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S k ylcs E lectric Works

Presenting the Skyles MacroTeA

r ASSEM BLE LIST

0)00 MOVE T8L 1 TO T B I?
0110 BA S40C

©40C Afl 0 8 0120 LOOP LDY ■00
0 4 0 2 -  B9 08 04 013® ID A TBLl.V
0 4 0 5 -  89 08 05 0140 STA T81? V
0 4 0 8 -  C8 0150 INY
0409 DO F 7 0160 BNE LOOP

0170
040B 0>80 TBL1 DS 256
0508 0»90 T8L2 OS 256

0200
0210 EN

LABEL FILE 1 -  EXTERNAL

START :  0400 LO OP 0402 TBI 1 0408
T B L 2 :  0508

. n ©000 060B 0608
A

The Software Development System 
For the Professional Programmer and 

The Serious Amateur Software Hobbyist
...and for anyone who needs to automate dedicated industrial measurement 
and control applications.
The Macro TeA, designed for use with the Commodore PET to create a 
remarkable synergism: a complete, integrated software development 
system for the 6502...the only 6502 system not requiring a separate disk 
drive. W ith over 60 commands for your complete machine language 
programming.
...a lightning fast...fast...fast.............
..... machine language assembler with
true macro capabilities. Assemble 
16K source text in less than ten 
seconds! A  single name indentifies a 
whole body of lines. Macro and 
conditional assembly support. Auto­
matic line numbering. Labels up to 
ten characters long; 1016 different 
labels.
Install permanently without tools and in less time than it takes to load an 
equivalent sized assembler/text editor program from tape. No tape loading 
ever. And no occupying of RAM memory space: the MacroTeA puts 10K of 
executable machine language code in ROM(9800 toBFFF)and2K  in RAM 
(9000 to 97FF).
...a super powerful text editor. 26 commands with string search and replace 
capability. Manuscript feature. Test loading and storage on tape or disks. 
Supports tape drives, disks, CRT, printers and keyboard.

...an enhanced monitor w ith 11 powerful commands for program debugging 
and final polishing.
...w ith  a warm-start button, on a 12 inch cable. Reset the PET but not the 
1792 bytes of object code in the Macro TeA RAM memory.

...a completely solid state firm ware system ...a ll in ROM and RAM. No 
tapes to load. The system is available from the time you turn on your PET to 
the time you shut it off.
15 chips on a single high quality printed circuit board; interfaces w ith PET’s 
parallel address and data bus or with Skyles Memory Adapter. A 
comprehensive 170 page manual is included

Truly, there is simply no other system of this magnitude at anywhere near 
this price. $395.00*

(With any Skyles Memory Expansion System,$375.00

•Californ ia  residents: p lease add  6% or 6 5% sales tax as requ ired  

VIS A , MASTERCHARGE ORDERS C A LL  (800) 5 3 8 -3083  (except California residents) 
____________________ C ALIFO R N IA  ORDERS PLEASE C A LL  (408) 257 -9140
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SYM ■ 1 BASIC “ GET”  Command

Everything you need to  know to  im plem ent the ‘GET’ George weiis
func tion  in SYM ■ 1 BASIC. The use of the G ET func tion  is SEso
discussed and several examples are provided.

The SYM-1 BASIC In te rp re te r provides 
fo r an unused "G E T" token w h ich  a lw ays 
produces a  F unction  C all e rror (FC) 
whenever it  is  encountered  in  a program . 
GET is  an a lte rn a te  fo rm  o f INPUT except 
tha t i t  o n ly  in p u ts  one  cha racte r fo r each 
ca ll and th a t one cha ra c te r can  be any 
keyboard ch a rac te r in c lud ing  con tro l 
cha racte rs  and low er case le tte rs. The 
firs t se c tio n  o f th is  a rtic le  describes a 
s im ple  p rocedure  to  im p lem ent th is  very 
use fu l com m and. The second section  ex­
p la ins  in d e ta il how  it  w o rks and the  the 
th ird  se c tio n  o ffe rs  som e exam ples o f 
BASIC su b ro u tin e s  u tiliz in g  the  GET com ­
mand.

S ection  One 
Im p lem en ting  th e  GET Com m and

Step 1: D eposit and V erify  the  code  in the 
OBJECT LISTING. If i t  co n s is te n tly  w ill 
no t Verify, read Section  2 before  pro- 
ceding.

Step 2: Enter th e  fo llo w in g  m on ito r com ­
mand:

.SD A600,A664

Step 3: Jum p to  BASIC:
.J O

Step 4: Enter and RUN a BASIC program  
such  as:

100 PRINT “ HIT AN Y KEY:"
110 GET A$
120 PRINT ASC(A$)
130 GOTO 100

The GET com m and  is  a lw ays used to  
inpu t a  cha racte r s tr ing  w h ich  w ill nor­
m a lly  have a  leng th  o f one. (A doub le ­
quo te  (") o r a  N U LL resu lts  in a  length  o f 
zero w h ich  causes an FC e rro r to  occur. 
See S ection  2.) O f course, the  s tring  
variab le  can be e ithe r s im p le  o r an ele­
m ent o f a m atrix , b u t on ly  one va riab le  is

a llow ed  fo r each GET and it cannot be us­
ed in  a D irect Com mand. W hen GET is  en­
counte red  in a  runn ing  program  the re  is 
no p rom pt “ ?”  and p rom pt s tr ing s  are not 
a llow ed. T h is  is  in ten tiona l to  a llo w  fo r 
several cha racte rs  in a  row  to  be typed in, 
in response to  several GET’s o r fo r a loop 
w h ich  exam ines the  characte rs  fo r errors 
as they are typed. It is  there fo re  norm al to  
precede GET w ith  a  PRINT s ta tem en t to  
serve as  a  prom pt.

Section  Two 
Detailed E xp lana tion  of 

GET Im plem entation

The assem bly language program  to  im ­
plem ent GET is  s tored in tw o  sections of 
RAM th a t are unused by bo th  the  M on ito r 
and BASIC. The f irs t o f these is  the  firs t
32 bytes o f System  RAM w h ich  are no r­
m a lly  a lloca ted  as the  Scope B u ffe r but 
are no t changed in any w ay as long as 
none o f the hex keypad bu tton s  are push­
ed (except, o f course, RST and DEBUG 
ON and OFF). These 32 bytes are located 
a t $A600-$A61F. The second section  o f 
RAM is  the  16 bytes  loca ted  on page zero 
at $E8-$F7. The code can be entered in to 
your SYM-1 and verified  using the  ob ject 
code lis tin g  o r i f  you have S ynertek ’s 
RAE-1, you can  enter the  source  code as 
it appears in the  assem bly lis tin g . A fte r it 
is  assem bled the b lock  o f code be longing 
on page zero m ust be moved there  from  
page $0F w ith  the  m on ito r comm and:

B E8.FE8-FF7

The code can not be assem bled d irec tly  
on page zero s ince RAE-1 a lso  uses tha t 
b lock  o f m em ory. If you happen to  have 
EPROM in your system  you can a lso 
re loca te  the  code  there  (delete line  300 
JM P GET.COMD.3). In order to  ac tiva te  
GET, the  System  O utpu t V ector ($A664,5) 
m ust be changed from  its  present value,

assum ed to  be the  Term ina l O u tpu t 
rou tine  (TOUT =  $8AA0), to  the  GET com ­
m and p rocessor (GET.COMD =  $A600). 
This vecto r can be changed a t the 
m on ito r level w ith  the  s im p le  com m and:

.SD A600.A664 

o r i t  can be done in BASIC w ith :

POKE 42596,0: POKE 42597,166

w h ich  can be e ith e r a D irect Com m and or 
pa rt o f a program . If you dec ide  to  
re loca te  the code  to  som e o ther address 
than  SA600 then be sure to  use the  co r­
rect address w hen chang ing  the  System  
O utpu t Vector. Please be aware o f the 
fa c t th a t the  System  RAM is  w rite  pro­
tec ted  a fte r a w arm  s ta rt to  BASIC (G O) 
u n til a fte r a  LOAD o r SAVE com m and is 
a ttem p ted  (if you have the  new M on ito r 
ROM) o r u n til a ca ll to  ACCESS is  made 
som e o th e r way, fo r exam ple, w ith  
QQ =  U S R (& "8B 86 ’ ’,0) o r  u n le s s  the  
ju m pe r a t 45-MM is  removed. Inc identa lly , 
s ince  BASIC passes th e  program  size and 
file  ID in fo rm a tion  to  the Tape rou tines 
th ro u g h  the  System  RAM, the  f irs t LOAD 
o r SAVE a fte r a  w arm  s ta rt w o n ’t work.

To understand  how  the  GET com m and 
is  p rocessed look at the  assem bly 
language lis tin g . Each tim e  BASIC a t­
tem pts  to  p rin t any characte r, th is  routine 
w ill be entered. If the  ch a rac te r to  be 
p rin ted  is  a carriage  return , w h ich  is  the 
case when any error is  encountered, then 
fu rth e r te s tin g  is  perform ed to  see if it is a 
F unction  C all e rror and  then  if  it w as 
caused by a GET token. If any o f the  p ro ­
per co n d itio ns  are not m et then  a  ju m p  is 
m ade to  the  Term inal O u tpu t rou tine  o r to  
w hatever spec ia l o u tp u t rou tine  you 
m igh t have.
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A ssum ing  th a t a ll the  co n d itio ns  fo r 
the  GET com m and are m et, then twelve 
bytes are taken o f f  the  s ta ck  to  account 
fo r the  series o f JSR 's involved in  p rin ting  
the  e rro r m essage. Next, the  BASIC Input 
B u ffe r is  set up as it  w ou ld  be if a s ing le  
cha ra c te r w ere entered in response to  an 
INPUT com m and. However, the  rou tines 
th a t no rm a lly  bring cha racte rs  in to  the  In­
put B u ffe r are bypassed because they ig ­
nore a ll co n tro l cha racte rs  (except BELL) 
and change low er case  le tte rs  to  upper 
case. Instead , the  Inpu t B u ffe r is  loaded 
d ire c tly  by  the  GET com m and processor 
so th a t a ll cha racte rs  w ill be a llow ed. In 
add ition , a doub le-quote  is  a u tom a tica lly  
inserted  before  the  typed  characte r so 
th a t com m as, co lo n s  and spaces w ill a lso 
be properly  in terpre ted. A fte r  the  typed 
cha ra c te r a zero  is  inserted  w h ich  is  the 
End-of-Line token. There rem ains an am ­
b ig u ity  over tw o  cha racte rs  w h ich  can  be 
typed in, nam ely, NULL and double-quote 
("), bo th  o f w h ich  w ill be in te rp re ted  as a 
s tr ing  o f zero leng th. The NULL looks like 
the  End-of-Line token and the  doub le ­
q u o te  lo o k s  lik e  th e  E n d -o f-S tr in g  
characte r. If you are no t concerned w ith  
th is  am b ig u ity  in you r app lica tion , skip 
the  rem ainder o f th is  section.

There are tw o  w ays to  avoid th e  am ­
b ig u ity  betw een double-quote  and NULL. 
F irs t you  can change the  assem bly 
language in s tru c tio n  on line  350 from  
AN D  #$7F to  ORA #$80 and then  sub trac t 
128 from  each characte r a fte r the  GET 
s ta tem en t. Exam ple: Change BASIC pro­
gram  line  630 to:

630 CHAR$ =  CHR$(ASC(CHAR$)-128)

The second w ay to  handle  th is  is  by in ­
se rting  three in s tru c tio n s  betw een lines 
350 and 360 o f the  assem bly program  as 
fo llow s:

CM P #$22 
BNE + 2  

ORA #$80

B u t th is  w ill requ ire  re loca ting  the  code to 
a ccom oda te  th e  add itio na l bytes o f pro­
gram . (Due to  a  m inor e rro r in RAE-1, the 
b ranch m ust be entered as BNE =  +  3.) In 
th is  case, o n ly  a double-quote  has its  
m o s t s ig n if ic a n t b it  se t. It is  not 
necessary to  sub tra c t 128 as long as you 
tre a t the  ASCII code  fo r double-quote  as 
162 ins tead  o f 34. A lso, line 630 o f the 
BASIC program  shou ld  be deleted.

S ection  Three 
Exam ples o f U sing GET

The rem ainder o f th is  a rtic le  w ill 
d e sc rib e  severa l BASIC su b ro u tin e s  
w h ich  can  be used to  s im u la te  the  INPUT 
fu n c tio n  fo r in teger, num eric  and s tring  
variab les. A lso  described  is  a m eans to  
d isab le  th e  BREAK key to  m ake it  p o ss i­
b le  to  w rite  p rogram s th a t are incapable  
o f be ing c lobbered  by the  opera to r. This 
is  an e spec ia lly  im p orta n t fea tu re  when

□ B J E C T  L I S T I N G

. V  E 8 - F 7

0 0 E 8  2 0 5 3 8 f t £ 9 7 F 3 5 I F R 2 * F 0

0 0 F 0  I D f t O 0 0 8 4 2 0 4 0 E f t C 9 »  5 0

0 6 5 0

. V  f t 6 0 0 - - R 6 1 F

H 6  0 0  C 9 0 D D O 0 8 E 0 0 3 D O 0 4  ,  6 f t

f t 6 0 8  C O 3 6 F 0 0 3 4 C f t O 8 f t B f t j  8 3

0 6 1 0  8 f t 6 9 0 £ f t f t 9 f t f t 9 a c 8 5 *  I F

8 6 1 3  i n f t 9 2 2 8 5 I E 4 C E 8 0 0 »  D E
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runn ing  p rogram s fo r the  novice. It yo u ’ve 
had the frus tra ting  experience o f try ing  to  
leave you r com pu te r in the  hands o f the  
k ids  to  p lay gam es on ly  to  have them  
forget to  press RETURN a fte r every input 
and no t press RETURN w ith o u t som e in ­

put, m en you know  w ha t a  boon th is  can 
be. It can  save you from  having to  re load 
a  program  because th e  k id s  have 
unknow ing ly  de le ted  lines o f program  by 
typ in g  in num bers w h ile  in C om m and 
Level.

L IS -T

1 0  PROMPT* -  "IN PU T A S T R IN G : "
11 O K U !  6 0 0
1 2  PR IN T  PHRASES
1 3  6 0 1 0  10
2 0  PROMPTS = -IN P U T  A NUMBER: "
2 1  GOSUB 50 0
2 2  P R IN T  NUMBER
2 3  GOTO 2 0
3 0  PROMPTS = ''IN P U T  BN INTEGER: -
31 GOSUB 4 0 0
3 2  PR IN T  NUMBER*
3 3  60TQ  30  
3 5  :
9 5  REM * * »  SUBROUTINE TO A C TIV A TE  "G E T " ROUTINE
1 0 0  0 0  =  U S R < V 8 B 8 6 '» 0 > i REM ALLOW ACCESS TO SYSTEM RAM
1 1 0  POKE 4 2 5 9 6 .0 :  POKE 4 2 5 9 ? .1 6 6 :  REM CHANGE OUTPUT VECTOR TO -G E T -
1 2 0  RETURN
1 8 5  REM SUBROUTINE TO D IS A B LE  "B R E A K “ KEY * * •
1 9 5  REM SIM ULATE MONITOR COMMAND: . SD 8 6 2 D .A 6 6 7
2 0 0  0 0  =  U S R ( & " 8 B 8 6 '. 0 ) :  REM ALLOW ACCESS TD SYSTEM RAM
2 1 0  POKE 4 2 5 7 0 .1 0 3 :  POKE 4 2 5 7 1 .1 6 6 :  REM STORE INSVEC -H IN  P 3
£ 2 0  POKE 4 2 5 7 2 .4 5 :  POKE 4 2 5 7 3 .1 3 4 :  REM STORE S 862D  <CLC-RTS> IN  P2
2 3 0  0 0  = IJ S R 0 S .-8 6 1 B ". 0 ) s REM EXECUTE STORE DOUBLE BYTE COMMAND
2 4 0  RETURN
2 8 5  REM » • »  SUBPOUTINE TO ENABLE 'B R E A K ' KEY * * ♦
2 9 5  REM SIM ULATE MON1TOP COMMAND: -S D  8 B 3 C .B 6 6 7
3 0 u  0 0  =  U S R < S "8 B 8 6 - ,0 » :  REM ALLOW ACCESS TO SYSTEM RAM
3 1 0  POKE 4 2 5 7 0 .1 0 3 :  POKE 4 2 5 7 1 .1 6 6 :  REM STORE INSVEC-M  IN  P 3
3 2 0  POKE 4 2 5 7 2 .6 0 :  POKE 4 2 5 7 3 .1 3 9 :  REM STDRE S8B3C (T S T A T ) IN  P2
3 3 0  OQ = USRC& " 8 6 1 D 0 > :  REM EXECUTE STORE DOUBLE BYTE COMMAND
3 4  0 RETURN
3 9 5  REM SUBROUTINE TO INPU T AN IN TE 6ER
4 0 0  60SUB 5 0 0 :  REM IN P U T A NUMBER
4 1 0  I F  ABS'NUM BER; > 3 2 7 6 7  THEN 4 0 0 :  REM REPEAT I F  OUT OF RANGE 
4 2 0  NUMBER* = IN T  <ABS'NUMBERS ) •S G N  (NU M BER):  REM DROP FR AC TIO N A L PAPT 
4 3 0  RETURN
4 9 5  REM SUBROUTINE TO INPU T A NUMBER
5 0 0  GOSUB 6 0 0 :  REM INPU T A STRING
5 1 0  NUMBER = V A L 'P H R A S E S ): REM CONVERT STR IN G  TO NUMBER 
5 2 0  RETURN
5 9 5  REM * * ♦  SUBROUTINE TO INPU T A STR IN G  * » »
6 0 0  P R IN T : PR IN T  PR O M PTS;: REM PR IN T  PROMPT ON NEW L IN E  
6 1 0  PHRASES »  REM DELETE PHRASE 
6 2 0  GET CHARS
6 3 0  I F  LEN(CHARS) =  0 THEN CHARS = C H R S (3 4 > : REM CHANGE NULL STRING  TO “
6 4 0  I F  ASC(CHARS) <> 8  THEN 6 8 0 :  REM BRANCH I F  NOT BACK-SPACE
6 5 0  I F  LEN(PHRASES) =  0 THEN PR IN T  R IG H T S (P R O M P T S .I> i: 6 0 T 0  6 2 0  
6 6 0  PHRASES «  L E F T S (P H R A S E S .L E N (P H R A S E S )-1 > : REM DELETE LAST CHARACTER 
6 7 0  P R IN T  “  " i  C H R S (8 ) ; :  GOTO 6 2 0
6 8 0  IF  ASC(CHARS) =  10  THEN 6 0 0 :  REM START OVER I F  L IN E -F E E D
6 9 0  IF  ASC (CH ARS ' »  13 THEN P R IN T : RETURN: REM DONE I F  CARRIAGE RETURN
7 0 0  PHRASES ■ PHRASES » CHARS
7 1 0  GOTO 6 2 0
7 9 5  REM SUBROUTINE TO D E -A C T IV A T E  “ G ET" ROUTINE
8 0 0  0 0  -  U S R (I. ' 8 B 8 6  " . 0 ) 1  REM ALLOW ACCESS TO SYSTEM RAM 
8 1 0  POKE 4 2 5 9 6 .1 6 0 :  POKE 4 2 5 9 7 .1 3 8 :  REM CHANGE OUTPUT VECTOR TO "T O U T - 
8 2  0 RETURN 

OK
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The BASIC program  lis itn g  co n ta ins  
two parts. The f irs t pa rt (lines 10-35) con ­
tains sam ple drivers fo r the  three types of 
INPUT’S and th e  second pa rt (lines 
95-820) co n ta in s  the  a c tu a l subroutines. 
The f ir s t  s u b ro u t in e  (G OSUB 100) 
changes th e  o u tpu t ve c to r to  po in t to  the 
assembly language program  w h ich  o f 
course m ust be loaded p rior to  en tering  
BASIC. The las t su b rou tine  (GOSUB 800) 
can be used to  sw itch  the  o u tpu t vector 
back to  its  norm a l sta te . The second and 
th ird  sub rou tines  can  be used to  d isab le  
and enable  the  BREAK key. These 
routines use part o f the  M on ito r Store 
Double Byte  C om m and to  change the  In­
put S ta tu s  V e c to r because it is  im poss i­
ble to  do  the  sam e th in g  in pure BASIC 
since the  s ta tu s  w ou ld  be checked bet­
ween the  tw o  POKE’S and w ou ld  resu lt in 
the program  go ing  to  an undesired place. 
The BREAK is  d isab led  by s im p ly  po in ­
ting  it to  a rou tin e  th a t a lw ays re tu rns  a 
s ta tu s  clear.

The su b rou tine  beg inn ing  a t line  600 
s im u la tes the  INPUT com m and fo r a 
characte r s tring . The f irs t th ing  it does is 
print a p rom pt s tr ing  w h ich  shou ld  be 
defined p rio r to  ca llin g  the  subroutine.

The nam e o f the  p rom pt s tr ing  is  PRO­
MPTS (or PR$). Next, the  s tring  w h ich  w ill 
co n ta in  th e  typed characte rs is cleared. 
Its  nam e is  PHRASES (or PHS). Then a 
loop is  entered w h ich  GETs the  typed 
cha racte rs  one a t a tim e  and exam ines 
them  before  it pu ts  them  in to  the 
PHRASES s tring  to  see if  they are any o f 
the  fo llo w in g  specia l characters:

1. NULL (same as double-quote) is 
changed to

2. B ack S pace  d e le te s  p rev io u s  
character.

3. Line Feed de le tes e n tire  line.

4. C arriage  Return ends the  input.

No te s t is  m ade to  lim it th e  num ber of 
cha racte rs  to  255. Therefore, typ ing  in  256 
cha racte rs  is  a w ay to  “ BREAK”  a  p ro ­
gram  th a t has the  BREAK key d isab led  
s in ce  it  w ill cause a Long S tring  Error 
(LS).

The su b rou tine  beg inning a t line 500 
s im u la te s  the  INPUT com m and fo r a 
num ber. It does th is  by ca llin g  the  string

>ASSEMBLY L IS T IN G

0 0 1 0  
0 0 2 0  
003 0  
004 0  
005 0  
006 0  
007 0  
0 0 8 0  
009 0  
01 0 0  
0 1  1 0  
018 0

GET.TOKEN 
F C . ERROR 
INPUT.COMD

■DE *9 B  
. DE * 0 8  
■DE SC9B9

1NP.SUFFER .D E  S IE
TOUT
1NTCHR

■DE *8 A A 0  
■DE »8R 58

-OS
.B A  * 0 6 0 0

B A S IC  " S E T  TDKEN
B A S IC  "F C  ERROR” TDKEN
B A S IC  INPUT COMMAND INTERPRETER
BFlSIC INPUT BUFFER
MDNITOR TERMINAL OUTPUT RDUTINE
MONITOR INPUT TERMINAL CHARACTER

» *♦  PROGRAM TO IMPLEMENT SYM -1 B A S IC  "GET" COMMAND

A 6 0 0 - C9 0D 0 13 0
A 6 0 2 - DO 08 0 14 0
A 6 0 4 - E0 08 0 15 0
A60ts— DO 04 0 16 0
A 6 0 8 - CO 36 01 7 0
A 6 0 A - FO 03 0 1 8 0
A 60C - 4C A0 8A 0 1 9 0  

OS 00
A 6 0 F - BA 0£1 0
A 6 1 0 - SH 0£ £ 0
A61 1 - 69 0B 0£ 3 0
A 6 1 3 - AA 02 4 0
A 6 1 4 - 9A 0£ 5 0
A 6 1 5 - A9 £C 0£ 6 0
A 6 1 7 - 85 ID 02 7 0
A 6 1 9 - A 9 £ £ 0 £8 0
A 616 - 85 IE 0 29 0
A 6 1 D - 4C E8 00 0 3 0 0  

031 0
0 32 0
0 33 0

0 0 E 8 - £ 0 5 8 8A 03 4  0
0 0 E B - £ 9 7F 0 35 0
OOED- 8 5 IF 0 3 6 0
00E F— A2 ID 0 3 7 0
00F1 — A 0 00 0 38 0
OOF 3 “ 84 £ 0 0 39 0
0 0 F 5 - 4C EA C9 0 40 0

GET.CDMD CMP = *0 D  
BNE GET. CO M D.1 
CPX =FC.ERROR 
BNE G E T.C O M D .1

TEST FOP CARRIAGE RETURN 
AND BRANCH IF  NOT.
TEST FDR FC ERROR AND 
BRANCH I F  NOT.

CPY - L • G ET.TDKEN+6ET.TO KEN 
BEO G ET.C O M D .2 

G E T.C D M D .1 JMP TOUT I f  NOT.

TEST FDR GET AND 
BRANCH IF  >0 . 
CONTINUE OUTPUT.

04 1 0

G ET.C D M D .£  TSX 
TXA
ADC = 1 2 -1
TAX
TXS
LDA = ' .
STA » IN P .B U F F E R -1  
LDA
STA ♦ IN P .B U FFE R  
JMP G ET.C O M D .3

■BA SE8 
.MC SFE8 

G ET.C O M D .3  JSR  INTCHR 
AND = *7 F
STA • IN P .B U F F E R + 1  
L ilX  =  IN P . B U FFE R -1 
LDY =0
STY ♦ IN P . B U F F E R S  
JMP IN PU  T. COMD+49 
■ EN

LABEL F I L E :  C

✓GET.TOKEN= 009B 
✓ IN P .B U F F E R =001E  
6ET.C DM D=A600 
G E T .C O M D .3 -00E 8  
✓ '■0000- 0 0 F 8 - OFF8

EXTERNAL 1

✓FC. ERROP* 0 0 08 
✓TOUT-8AAO
G E T.C O M D .1=A60C

✓ IN P U T . C0M£>=C9B9
✓ INTCHR=8AS8
6E T .C O M D .£=A 60F

inpu t sub rou tine  and us ing  the  BASIC 
VAL fu n c tio n  to  put th e  s tr ing  in to  the 
va riab le  ca lled  NUMBER (or NU). If the 
s tr ing  does no t convert co rre c tly  in to  a 
number, no e rro r is  generated, instead 
tha t po rtion  o f th e  s tr ing  up to  the  e rro r is 
used (or zero  if  it is  com p le te ly  wrong). 
However, if the  m agn itude  o f the  number 
is too  la rge fo r BASIC an O verflow  
Error(OV) resu lts . T h is  is  ano the r w ay to  
“ BREAK”  a  program  even w ith  the 
BREAK key d isabled.

The sub rou tine  beg inn ing  a t line  400 
s im u la te s  the  INPUT com m and fo r  an in ­
teger. It does th is  by ca llin g  the number 
inpu t sub rou tine  and using the  BASIC 
INT fu n c tio n  to  convert i t  to  an in teger 
ca lled  N UM BER* (or NU«). If the  num ber 
is too  la rge to  be an in teger, the  p rom pt is 
repeated to  avo id  an error. A lso, the  fra c ­
tiona l pa rt o f a  negative num ber is  d rop ­
ped instead o f round ing  up to  the next 
la rger in teger (abso lu te  value).

O bviously, s im ila r so rts  o f rou tines can 
be w ritte n  to  accom oda te  any pa rticu la r 
requ irem ents  you m ig h t have. One word 
o f ca u tio n : a t the  low er baud rates BASIC 
c a n ’t keep up w ith  a fa s t typ is t. Using the 
BREAK d isab le  su b rou tine  w ill keep the 
program  from  aborting  bu t m igh t resu lt in 
inco rrec t cha racte rs  being read. H ow ­
ever, if they are read in co rrec tly  they w ill 
a lso  be echoed inco rrec tly , so  backspace 
over any errors and retype. A t 4800 baud, 
BASIC can eas ily  keep up w ith  a ll but the 
fa s te s t typ is t. A t 110 baud it  isn ’t hard  to 
get inco rrect reads, but even then  i t ’s  not 
like ly  to  be a prob lem  w ith  a novice 
opera to r. However, i f  you are runn ing  at 
110 baud it is  probab ly because you are 
runn ing  on  a te le type  in w h ich  case you 
w ill have to  handle  the  ch a rac te r de le tes 
w ith  som eth ing  o th e r th a n  a back-space.

TAKE I S  BYTES OFF STACK. 
ALREADY IN  B IN A R Y MODE AND 
CARRY S E T . SD ADD 1 1 .

STDRE COMMA IN  FRONT OF 
BUFFER (NEEDED BY B A S IC '.  
STDRE OUDTE IN  BUFFER TO 
ALLOW AUTO STRING  IN P U T. 
CONTINUE ON PAGE ZERO.

STORE SE8 CODE AT iF E S ,  
MOVE U 1 IH : B E 8 .F E 8 -F F 7
INPU T A CHARACTER.
Cl EAP P A R IT Y  B IT .
PUT IT  IN  BUFFER.
X NEEDED BY B A S IC .
Y=0 NEEDED BY B A S IC . 
EN D-O F—L IN E  TOKEN.
CONT IN TO  B A S IC .

Classified Ads
INTEGER PASCAL FOR APPLE II 
T rans la to r p roduces 6502 code 
from  P-codes, 4X fas te r than  In­
teger BASIC. C om pile r, in terpre ter: 
$30. T rans la to r add itio na l $35. Re­
qu ires 48K and d isk. Cal. res add 
6 %

M &M  S o ftw are  Co.
380 N. Arm ando, #Z-19 
Anaheim , CA 92806

SYM-PHYSIS
The SYM-1 Users' G roup N ew sle t­
te r  S o ftw a re /F irm w are /H a rdw are  
$9.00 ($12.50 overseas) fo r 6  issues. 

P.O. Box 315 
C hico, CA 95927 
(916) 895-8751
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EXCERT, INCORPORATED
•  •  •  AIM ■ 65 •  •  •

i  SPECIAL

A65-1
A65-4
A65-A
A65-B

A65-4AB

CITY 1 - 9
AIM -65 w /1K  RAM ...................................  $375
AIM -65 w/4K RAM ...................................  $450
A ssem b le r ROM ...................................  $85
BASIC ROM ............................................... $100

AIM -65 w/4K RAM 
A ssem b le r and BASIC ROM $595

SPARE PARTS (When Available)
A65-P P rin te r ...............................................................  $40
A65-D C om ple te  D isp lay  Board ........................  $85

w /Exchange o f O ld Board ................. .. $50
A65-K Keyboard ........................................................ $30

ACCESSORIES
QTY 1 - 9

Power S upp lies  (Fu lly AIM-65 C om patib le)
PRS3 +  5V a t 3A, +  24V a t 1A

w /m tg  hardw are, co rd , e tc ............................ $65
PRS4 +  5V a t 2A, +  24V a t ,5A

w /m tg  hardw are , cord , e tc ............................ $50

-  PR55 +  5V a t 2A, +  24V ± 1 5 %  a t .5A 
±  12V to  ±  15V a t .4A ...................

— F rom  The E nc losu res G roup

|  EN C 1 AIM -65 case  w /space  fo r  PRS3/PRS4
a  ENC1A AIM -65 case w /space  fo r PRS3/PRS4
2  and  one expans ion  board  ...................
1  C ases w ith  P ow er S upp lies
^  ENC3 ENC1 W/PRS3 m oun ted  ins ide  ...........
5  ENC3A ENC1A w/PRS3 m oun ted  in s id e  . . .
=  ENC4 ENC1 W/PRS4 m oun ted  in s id e  .........
s  ENC4A ENC1A w/PRS4 m oun ted  ins ide
2  ENC5 ENC1 w/PRS5 M ounted  ins ide  . . . .
a  ENC5A ENC1A w/PRS5 M ounted  ins ide  . . .

$75

$45

$49

$115
$119
$100
$104
$125
$129

— From  The C o m pu te ris t, Inc.
=  MCP1

MEB1

PTC1

-  CCP1

M othe r P lus™  Dual 44 p in  m o th e r card 
ta ke s  M EB1, V IB 1 , PTC1, fu lly  bu ffered ,
5 e xp ans ion  s lo ts  undernea th  the  A IM  $80 

M em ory Plus™ 8K RAM, 8K Prom sockets, 
6522 I/O ch ip  and p rogram m er fo r 5V
EPROMS (w ith  cab les $215) ................  $200

P ro to  P lus™  P ro to type  card  sam e size
as K IM -1, M EB1, V IB 1 ............................  $40
V ideo  P lus™  board w ith  128 char, 128 user 
cha r, up to  4K d isp la y  RAM, lig h t pen and 
ASCII keyboard  in te rfa ce s  w /ca b le s  $245 
Cage Plus™ m oun ts  to  M othe r Plus™ 
w/ card  gu ides ............................................. $25

P/N

From  O ptim a l Technology

QTY 1 ■ 9

AD C 1 A/D e igh t channels, D/A 2 channe ls. Re­
q u ires  ±  12V to  ±  15V a t 100MA & 2-1/0 Ports 
w /cn n c tr from  AIM-6522 ........................ $115

From  Seaw ell M arke ting , Inc.
MCP2 L itt le  B u ffe red  M othe r™  S ing le  44 pin

(KIM-4 sty le) m othe r ca rd  takes M EB2.PGR2, 
PTC2 and P I02. Has on  board 5V reg u la to r fo r 
A IM -65, 4 e x p a n s io n  s lo ts . R o u te s  A& E
s ig n a ls  to  d u p lica tes  on s ides ............ $139

w ith  4K RAM .......... $189
MEB2 SEA 16™ 16K s ta tic  RAM board  takes 2114L 

w ith  regu la to rs  and address sw itches
16K ..........................  $199

PGR2

P I02
PTC2

PTC2A

P rom m er™  Program m er fo r 5V EPROMS 
w ith  ROM firm w are , regu la to rs , 4 te x to o l 
socke ts , up to  8 EPROMS s im u ltan o u s ly , can
e xecu te  a fte r p rog ram m ing  ................  $299
P ara lle l I/O board w ith  4-6522‘s .........  $260
P ro to /B lank™  P ro to type  ca rd  tha t
f i ts  MCP2 ...................................................... $49
P roto/Pop™  w ith  regu la to r, decoders, 
sw itch e s  ........................................................  $99

From  Beta C om puter (C lose O ut— L im ited  Qty)
MEB3 32K D ynam ic M em ory C ard w /on board DC to

DC converte rs (5V o n ly  .8Am ax) ........... $375
M isce llaneous
TPT2 Approved Therm al Paper Tape

5/165' ro lls  ...................................................  $10
MEM6 6/2114 RAM C h ips ......................................  $45

SYSTEMS

We spec ia lize  in  assem bled and tes ted  sys tem s m ade from  the  above item s. N orm a lly , the  p rice  w ill be the  to ta l o f the 
item s, p lu s  $5 fo r sh ipp ing , insu rance  and  hand ling . Please ca ll o r w rite  fo r  exact p rices  o r if  que s tion s  arise. S ix m onth 
w a rra n ty  on a ll system s.

j !  M ail C heck o r M oney O rder To: s

1 EXCERT, INC.
I  u. h .... P.O. Box 8600 I
-  H igher q u a n tit ie s  quo ted  upon request. u / h i t i  1 , 1,0 m m  c c - n n  =
=  COD S accep ted . White Bear Lake, M N  55110 =
=  A dd $5.00 fo r sh ip p in g , insu rance  and hand ling . (612) 426-4114 5
s  M in ne so ta  res iden ts  add 4 % sa les tax. ■
5  Prices sub jec t to  change w ith o u t n o tice  Z
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A Simple Temperature Measurement 
Program and Interface

U s in g  a m ic ro  fo r  te m p e ra tu re  m e a su re m e n t DepTâMathD&Jphysics
dem onstrates some of the problem s and some of the The school of the ozarks
so lu tions involved in in te rfacing to  the real world. Point 1-ookou,’ M0 65726

Tem perature  m easurem ents a t least as 
precise as +  1°C can be m ade w ith  the 
c irc u it show n in  F igure  1 and the  program  
lis ted  in Tab le  1. The 555 tim e r in tegra ted  
c irc u it opera tes in  co n ju n c tion  w ith  a 
FENW AL GB41P2 the rm is to r as  a temp- 
e ra tu re - to - fre q u e n c y  c o n v e rte r .  The 
pu lses fro m  the  c irc u it in F igure  1 are 
coun ted  w ith  th e  T2 coun te r/tim e r on  the 
6522 V e rsa tile  In te rfa ce  A dap te r. A 
m achine language su b rou tine  m easures 
the num ber o f pu lses in one second, 
w h ile  a BASIC program  converts  the  fre­
quency to  tem perature .

The re la tionsh ip  o f the  tem pera tu re  o f 
the  th e rm is to r to  the  frquency o f the 
p u s ls e s  a t PB6 is  n o n - lin e a r .  A 
tem pera tu re  -Vs- frequency curve fo r our 
system  is  show n in  F igure 2. You m ust 
make such  a c lib ra tio n  curve fo r  the 
system  to  w ork. A  ca lib ra tion  curve is ob ­
ta ined by  im m ers ing  the  th e rm is to r and a 
p rev iously  ca lib ra ted  therm om eter in 
som e flu id  and m ak ing  m easurem ents of 
the  frequency as the  tem pera tu re  o f the 
f lu id  is  changed. We used w ater, heat, 
and ice cubes to  produce  ou r ca lib ra tion  
curve. The frequency m easurem ent pro­
gram  in T ab le  2 is  used to  m easure the 
p u lse  fre q u e n c y  as a  fu n c t io n  o f 
tem perature . If you  w an t to  use th is  
sys tem  as an a ir  them om eter, then  the 
flu id  shou ld  be air. You w ill have to  w a it 
fo r na tu re  to  provide th e  necessary 
te m p e ra tu re  c h a n g e s . T e m p e ra tu re s  
be low  and above those  show n on  our 
ca lib ra tio n  curve (F igure 2) m ay be in c lu d ­
ed, depend ing  on  your in tended app lica ­
tion . Provided com ponen ts  w ith  low  
tem pera tu re  co e ffic ie n ts  are used in the 
555 tim e r c irc u it, the  p rec is ion  o f the 
tem pera tu re  m easurem ents m ade by  the  
program  w ill depend la rge ly  on the  qua li­
ty  o f the  ca lib ra tio n  da ta  you ob ta in  fo r 
you r c irc u it. The th e rm is to r m ay be 
located in  som e rem ote loca tio n  and con­
nected to  the  555 tim e r c irc u it by a 
tw is ted  w ire  pair.

The program  lis ted  in Tab le  1 requires 
th e  u s e r  to  in p u t  20  f re q u e n c y  
-tem perature  po in ts  from  the  ca lib ra tion  
curve. The p rog ram  can be eas ily  
m od ified  to  inpu t m ore o r less data. W ith  
the  ca lib ra tio n  d a ta  in  memory, it ca lls  
the  m ach ine  language su b rou tine  to  
m easure the  frequency o f the  pu lses from  
th e  in te rface  c irc u it in  F igure  1. U sing the 
m easured frequency and the ca lib ra tion  
data, it pe rfo rm s a quadra tic  in te rp o la ­

t io n  ca lcu la tio n  to  conver the  frequency 
m easurem ent to  a  tem perature . It a lso 
converts  the  C e ls ius  tem pera tu re  to  a 
F ah renhe it te m p e ra tu re  and  o u tp u ts  
both. In the BASIC program , s ta tem en ts  
num ber 50, 60 and 70 serve to  ge t the  fre ­
quency using the  m ach ine  language 
subrou tine . W e are using AIM  65 BASIC, 
and the  techn iques necessary to  ca ll the  
m ach ine  language su b rou tine  may vary 
from  m ach ine  to  m achine. In any case,

Figure 1: Using the  555 T im er as a 
Tem perature-to-Frequency C onverter
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• A simple freguency-to-temperature conversion program.

10 DIM F (20 ), T(20)

2 0  FOR J  = 1 TO 20 

30  INPUT F ( j ) ,T (J)

40  NEXT J

50 POKE POKE 05, 15

60 Y=USR(0)

70 Y=PE£K(49): Z=PEEX(50)

80 FRQ=256*Z+Y 

90 FOR J  = 1 TO 20 

100 IF  FRQ < F (J ) THEN 120 

110 NEXT J 

120 I=J-1: K=J+1 

130 L=F(j) - F (I)

140 R-F(K) - F(J)

150 U=(FRQ - F (J ) ) / (R  + L)

160 TC=T(J) + U /(R*L)*(-R*R*T(I)+ (R»R_L*L)»T(J)+L*L*T(K))

170 TC=TC+U*U*(R+L) / ( L*R)* (R*T(I )—(R+L)*T (J)+L*T(K))

180 TF = 9/5*TC + 32

s ta tem en t num ber 50 pokes the  s ta rting  
a d d re s s  o f  th  m a c h in e  la n g u a g e  
su b rou tine  in to  a loca tion  w here AIM  65 
BASIC can find  it. S ta tem en t num ber 60 
a c tu a lly  p roduces th e  sub rou tine  jum p. 
The va riab le  Y m eans no th ing  in s ta te  
m ent 60. In s ta tem en t 70 the  BASIC pro­
gram  ob ta ins  the  frequency from  the  two 
bytes in m em ory w here the  m achine 
language subrou tine  s tored it, nam ely 49 
=  $31 and 50 =  $32 in zero page.

B ecause o f the  way the  quadra tic  in te r­
p o la tio n  fo rm u la  is  app lied  to  the  incom ­
ing frequency data, it is a  good idea to 
m ake the  f irs t ca lib ra tion  po in t entered 
in to  the  BASIC program  be F =  0, T = 
- 1 0 0  o r som e o ther low  tem perature  
be low  the  range w here you w ish to  
operate. The o th e r ca lib ra tio n  po in ts , 
from  your ca lib ra tion  curve, are entered in 
o rd e r  f r o m  lo w  f r e q u e n c y - lo w  
te m p e ra tu re  to  h igh  freq u e n cy -h ig h  
tem perature . For exam ple, ou r f irs t few  
da ta  p o in ts  entered were:

0, - 4 0  
1000 ,  - 1 0  
2550, 0.5 
3000, 5.0

A  c lose  inspection  o f o u r ca lib ra tion  
curve in  F igure  2 show s th a t the  firs t tw o  
se ts  o f p o in ts  are a dum m y po in t (0, -  40) 
and an ex trapo la ted  p o in t (1000, - 10). 
N ote  th a t the  da ta  are en tered  in pairs, 
frequency firs t, tem pera tu re  second.

For reference purposes, le t's  review 
very b rie fly  the  quadra tic  in te rpo la tion  
fo rm u la  th a t is  used. Given a fu n c tion  T(F) 
de fined a t th ree po in ts , (F>, T'), ( F i j i ) ,  and 
(Fk,Tk), we m ust fin d  the  value o f the 
fu n c tio n  a t an a rb itra ry  po in t F, assum ing  
th a t the  curve th rough  the  three p o in ts  is 
a second degree equation  (quadratic) in 
F. The equation  is:

T =  T, +  U [-R2T, + <R2 - L2)Tj +  L2Tk]

+ U2 (R + L) [RTj - (R + L)Tj + LTk],

where, RL
R =  Fj  ~  F i> *- =  F|( -  F:, and 
U =  (F - Fj)/(R +  L).

Refer to  F igure  3 fo r a g raph ica l in te r­
p re ta tion  o f quadra tic  in te rpo la tion . In 
the  program , the  va lue o f j (J in BASIC) 
tha t is  chosen is such th a t F exceeds Fi 
but is  less than F k. Then i =  j  -  1 and k 
=  j +  1. T hus the  p o in ts  Fi and F k 
a lw ays bracke t F.

N ow  a few  com m ents  on  the m achine 
language sub rou tines used in the  p ro ­
g ram s in Tab les 1 and 2. These rou tines 
a re  id e n t ic a l.  T he y  a llo w  th e  T2 
coun te r/tim e r on th e  6522 to  co u n t pulses 
fo r a num ber o f 50,000 c lo ck  cyc le  in te r­
vals. The num ber o f such in te rva ls  is 
determ ined by the  byte  o f da ta  in loca tion  
$ 0 F 0 7  in the  program . $14 =  20 such in ­
te rva ls  give a to ta l cou n ting  period o f one 
second. C learly  th is  num ber may be 
changed to  coun t pu lses fo r e ithe r 0.1 s, 
10.0 s, o r som e o th e r tim e  in terval if

190 TC= INT(TC + . 5) :  TF= INT(TF + . 5 ) 

200 PRINT "  " jTF;”F "jTC ;"C "

210 GO TO 60 

220  END

SOFOO D8 START

0F01 A 9 60 

0F03 8D 0B A0 

0F06 A9 4D 

0F08 8D 05 A0 
OF0B A9 14 

OF®  85 30 
0F0F A 9  C3 

0F11 8D 05 A0 

0F14 A 9  FF 

0F16 8D 08 A0 
0F19 8D 09 A0

*Used in AIM 65  BASIC, 

technique.

$0F1C 2C 0D A0 TEST BIT IFR
0F1F 50 FB BVC TEST
0F21 AD 04 A0 LDA T1CL
0F24 C6 30 DEC CNTR
0F26 DO F4 BNE TEST
0F28 38 SEC
0F29 A9 FF LDA $FF
0F2B ED 08 A0 SBC T2CL
OF2E 85 31 STA PLSL0
0F30 A9 FF LDA $FF
0F32 ED 09 A0 SBC T2CH
OF35 85  32 STA PLSHI
OF37 4C D1 CO JMP BASIC*

CLD

LDA $60 

STA ACR 

LDA $4D 

STA TILL 

LDA $14 

STA CNTR 

LDA $C3 

STA T1LH 

LDA $FF 

STA T2LL 
STA T2CH

Other BASICs ney use a different retum-from-subroutine
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Table 2 . A program to measure frequency using BASIC and machine language.

10 POKE 04 ,0 0 : POKE 05 , 15 

20  Y = USR(0)

30 FRQ = 256*PEEX(50) + PEEK(49)

40 PRINT FRQ 

50 GO TO 20

$0F00 D8 START CLD Clear decimal mode.

CFOl A9  60 LDA $60 Set up ACR so T1 runs free and

OF03 8D 0B A0 STA ACR T2 counts pulses.

0F06 A9 14 LDA $14 The program will count pulses for

0F08 85 30 STA COUNT $14 = 2 0  intervals of 50,000 clock

0FQA A9 4D LDA $4D cycles. T1 is loaded with $C34D,

0FCC 8D 06 A0 STA TILL since $C34D + 2 = 50,000. IFR6 will

0F0F A9 C3 LDA $C3 be set every 50,000 clock cycles.

0F11 8D 05 AO STA T1LH Clear IFR6 and start T1 running.

0F14 A9 FF LDA $FF Set up T2 to start counting down

0F16 80 08 A0 STA T2LL from $FFFF.

0F19 8D 09 A0 STA T2CH Start counting pulses on PB6.

0F1C 2C 0D AO LOAF BIT IFR Has T1 timed out yet?

0F1F 50 FB BVC LOAF No, then wait in this loop.

0F21 AD 04 A0 LDA T1CL Read T1CL simply to clear IFR6.

0F24 C6 30 DEC COUNT Decrement interval counter.

0F26 DO F4 BNE LOAF Count pulses for another interval if

0F28 38 SEC interval counter has not reached zero.

0F29 A9 FF LDA $FF I f  it  has reached zero, obtain the

0F2B ED 08 A0 SBC T2CL number of pulses from T2 by subtracting

0F2E 85 31 STA PULSLO the number in T2 from $FFFF.

0F30 A9 FF LDA $FF Result into locations $0031 and $0032.

0F32 E» 09 A0 SBC T2CH

0F35 85 32 STA PULSHI

OF37 4C D1 CO JMP BASIC AIM 65 return to BASIC command.

necessary. The p rogram s in Tab les 1 and
2 w ill co u n t to  a  m axim um  o f 65535 
pulses in one one-second in terval a t a 
m axim um  rate o f 500,000 Hz, the  lim it o f 
the 6522. N o te  th a t the  to ta l cou n ting  in ­
terval m a be m ore o r less than  one se­
cond by say ten  m icroseconds. T h is  error 
am oun ts  to  less than  one coun t i f  the  in­
com ing  pu lse  rate is  less than  65,535 Hz, 
and is  o f no consequence fo r th is  app lica ­
tion. The lis tin g  in Tab le  2 is  usefu l as  a 
frequency coun te r w ith  no regard to  our 
frequency-to-tem perature  conversion pro­
gram  lis ted  in Tab le  1. That is, the  pro­
gram  in Tab le  2 is  a s tand-a lone frequen­
cy  cou n ting  program  w h ich  m ay be used 
to  co u n t the  frequency o f pu lses arriv ing  
a t PB6, provided these are TTL level 
pu lses s im ila r to  those  provided by the 
555 tem pera tu re -to -frequency c irc u it. A 
clever p rogram m er w ill no te  th a t i f  IFR5, 
the  T2 in te rrup t flag , is read, the  T2 
coun te r becom es a 17 b it coun te r, exten­
d ing  the  range lis te d  above by a  fa c to r o f 
tw o. W e d id  not program  th is  fea tu re  in to  
the  p rogram s in  Tab les 1 and 2.

N ow  th a t you can m easure tem p­
erature, le t ’s  see w ha t in te resting  ap­
p lica tio n s  you can  com e up w ith , and

p lease let us hear from  you. O f course, 
the  f irs t th in g  you w ill w an t to  do is  put 
the  th e rm is to r under you r tongue and 
m easure your body tem perature. Analog 
Devices se lls  a T/F converter (AS537) that 
p rov ides a linea r re la tionsh ip  between T 
and F. We now  describe  how  to  in te rface  
it  to  you r com puter.

The connection  d iagram  fo r the  AD537 
is  show n in F igure 4. Again, the  T2 tim er/- 
co u n te r on the  6522 is  used to  m easure 
the  frequency o f th e  pu lses com ing  from

A Program to Measure Temperature with 
the AD537 Interface

10 POKE 04 ,00 : POKE 05,15 

2 0  Y = USR(0)

30 FRQ = 256*PEEK(50) + PEEK(49) 

40  TC = (FRQ - 2731)/l0  

50 TF - TC*9/5 + 32 

60  TF = INT(TF + .5 )

70  PRINT •' TF; " F " ; TC; "C " 

80 GO TO 20

the  AD537. W ith  the  va lues shown, the  
AD537 w ill p roduce a  linear re la tionsh ip  
betw een frequency and abso lu te  tem p­
era tu re  (Kelvin degrees) o f 10Hz/°K. At 
room  tem pera tu re  (about 300°K) the  fre ­
quency w ill be 3000 Hz. The 15 k  po ten ­
tio m e te r in  F igure  4 is  ad justed  to  give 
the  co rrect tem perature . The ad jus tm en ts  
are easier if the  15 k  po ten tiom e te r is 
rep laced by a  9.1 k  res is to r in series w ith  
a 2 k  po ten tiom e te r to  tr im  the  to ta l 
res is tance  to  about 10 k ohm s.

To  convert from  abso lu te  tem pera tu re  
(°K) to  C e ls ius tem perature , we m ake use 
o f the  fo rm u la  [°C =  °K -  273.1]. Then we 
can  convert to  Fahrenhe it w ith  the  fo r­
m u la  I°F =  (°C)(9/5) +  32], The en tire  p ro ­
cess is  hand led  w ith  the  BASIC program  
lis ted  in Tab le  3. T h is  program  a lso  ca lls  
the  m ach ine  sub rou tine  lis ted  in Tab les 1 
and 2.

The AD537 is  a ve rsa tile  device. It can 
a lso  be used as a  very fin e  voltage-to- 
frequency converte r w ith  o n ly  a few  exter­
nal com ponents. A na log Devices appears 
to  share m y ph ilosophy th a t the  few er ex­
te rna l com ponen ts  around, the  less like ly 
it is  fo r me to  have prob lem s. In any case, 
w ith  the  sam e in tegra ted  c irc u it you  can 
m ake youse lf a vo ltm eter. The same 
m ach ine  language sub rou tine  w ill provide 
the  necessary so ftw are , and a  s im ple  
BASIC ca llin g  program  w ill p lace the 
decim a l po in t and o u tpu t the  answ er. You 
shou ld  be sure  to  ob ta in  the  sp e c ifica tio n  
sheets on  th e  AD537 if  you ge t one. They 
co n ta in  a  lo t o f use fu l and v ita l in fo rm a­
tion . For exam ple , the  Ad537 can be 
opera ted  in a  rem ote loca tion  w ith  a  tw o- 
w ire connection . Several o f them  can be 
m u ltip lexed  because the  pu lse  o u tpu t pin 
is an open-co llec to r connection . The 
AD537 is m uch m ore expensive th a n  a 
555 tim er, and jA n a lo g  Devices m ay re­
qu ire  a m in im um  order. Perhaps the 
m em bers o f you r com p u te r c lu b  can get 
toge the r and p lace an order. W rite: 
Analog Devices, 1 Industria l Park, P.O. 
Box 280, N orw ood, Ma. 02062.

If you do no t have a BASIC in te rp re ter 
on you r com puter, then the  m achine 
language o u tpu t sub rou tines  g iven in 
Tables 4, 5, and 6 m ay be used w ith  the 
p rogram s in Tab les 2 and 3 to  o u tpu t the 
frequency and tem pera tu re  in fo rm ation . 
(N ote  th a t in order to  m easure tem p­
erature  w ith  the  555 tim e r c ircu it, a BASIC 
in te rp re ter is  an abso lu te  essential.) 
SYM-1 and KIM-1 users can use the 
binary-to-BCD convers ion  rou tine  in  Table 
4, to g e th e r w ith  th e ir ow n  su b rou tine  tha t 
d isp lays s ix  num bers on the  7-segment 
LEDs, to  d isp la y  the  frequency o f the 
p u ls e s  m ea su re d  by th e  m a ch in e  
language program  in Tab le  2. The JM P 
BASIC in s tru c tio n  a t $0F37 w ou ld  be 
replaced by th e  fo llo w in g  ins truc tions :

20 60 O F JSR DCML
20 ?? ?? JSR DISPLAY
4C 00 O F JM P START
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w here DISPLAY Is the  use r's  rou tine  to  
d isp la y  s ix  d ig its . AIM 65 ow ners w ill 
w a n t to  use a ll the  sub rou tines in  Tables
4, 5, and 6 to  o u tp u t the  BCD d ig its  
rep resen ting  the  frequency to  the  A IM  65 
tw e n ty  cha ra c te r d isp lay. T o  use the  
sub rou tines  w ith  the  AD537 in te rfa ce  and 
the  program  in Tab le  3, you m ust firs t 
s u b tra c t $0AAB (2731) from  th e  m easured 
p u lse  rate to  convert i t  to  C e ls ius, and 
then  o u tp u t the  BCD d ig its , rem em bering 
fo r yo u rse lf where the  decim a l p lace  is. 
Good luck.

Figure 4: Frequency-to-Temperature Con­
version Curve for the 555 Circuit.

Table 4* A subroutine to convert a 16—bit binaiy number to six BCD digits.

$0031 = PLSLO; contains low-order byte of 16-bit number to be converted. 

$0032 = PLSHI; contains high-order byte of 16-bit number to be converted.

$0F60 A9  00 

0F62 85 01 

OF64 85 02 

OF66 85 03 

0F68 F8 

0F69 AO 10 

0F6B 06 31 

0F6D 26 32 

0F6F A2 FD 

0F71 B5 04 

OF73 75 04 

OF75 95 04 

OF77 E8 

0F78 DO F7 

0F7A 88 

0F7B DO EE 

0F7D D8 

0F7E 60

DCML

THESE

MORE

LDA $00 

STA BCDLO 

STA BCDM1 

STA BCDHI 

SED

LDY $10 

ASL PLSMO 

ROL PLSMI 

LDX $FD 

LDA BYT.X 

ADC BYT.X 

STA BYT.X 

INX

BNE MORE 

DEY

BNE THERE

CLD

RTS

Clear memory locations for the 

BCD number

Set decimal mode for subsequent 

additions. Y contains number of 

bits to be converted. One bit of 

the number is shifted into the 

carry bit at a time. X serves as 

a counter for a triple-precision 

addition.

Get the next bit.

When Y = 0 , the conversion is 

complete.

Return to calling program.

Would You Like to 
Become a MICRO Dealer?

MICRO is a q u a lity  6502 m agazine. 
O ur cu rren t dea le rs report th a t having 
MICRO ava ilab le  fo r sa le in  th e ir  s to re  
a c tu a l ly  h e lp s  se ll 6502 based  
system s.
W e requ ire  a m in im um  q u a n tity  o f on ­
ly  10 cop ies per m on th  and we o ffe r  a 
s tandard  trade  d iscoun t.
O ther item s ava ilab le  are the  Best o f 
MICRO, vo ls  1 and 2, and A ll o f 
MICRO.
If in te rested , p lease w rite  to:

MICRO 
P.O.Box 6502 

C helm sford , M A 01824

Figure 3: G raphical In te rpre ta tion  o f 
Q uadra tic  In te rpo la tion
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Table 5. A subroutine to convert six BCD 

subroutine.

digits to ASCII and call an output

$0F80 A2 06 ASCII LDX $06 X contains the number of BCD digits.

0F82 A9 00 LDA $00 Our out-character (OUTCH) subroutine

0F84 85 04 STA LOC requires LOC to start at $00.

OF86 A5 03 NEXT LDA BCDHI Get the most-significant nibble

OF88 29  F0 AND $F0 of the BCD number. The BCD digits

0F8A 4A LSR A will be output from the most-

0F8B 4A LSR A significant to the least significant.

0F8C 4A LSR A Hove high-order nibble to the low-

0F8D AA LSR A order nibble.

0F8E 18 CLC

0F8F 69 30 ADC $30 Adding $30 to a BCD digit converts

0F91 20  A 5 OF JSR OUTCH it  to ASCII. Output the character.

OF 94 A0 04 LDY $04 Get another nibble.

0F96 06 01 AGN ASL BCDLO

0F98 26 02 ROL BCDHI

0F9A 26  03 ROL BCDHI

0F9C 88 DEY

0F9D DO F7 BNE AGN

0F9F CA DEX Get another digit?

OFAO DO E4 BNE NEXT Yes.

0FA2 60 RTS No.

Table 6.
A s u b r o u tin e  t o  d is n la y  s i x  d i a i t s  on th e  A IM  6 5  d is p l a y .

S0FA5 1 9  ao 
$0FA7 8 5  0 5  

$0FA9 SA 

SOFAA 4 8  

SOFAB A6 14  

SOFAD A5 05  

50FAF 2 0  7B  EF 

S0FB2 E6  0 4  

S0FB4 A5 04  

SOFBfi CO OR 

50FE 8  0 0  04  

50FBA A9 0 0  

SOFBC 35  04  

50FBE 6 8  

JOFBF A A 

$OFCO 60

OUTCH

AHEAD

ORA S80 
STA TEMP 
TXA 
PH A
LDX LOC 
LDA TEMP 
JSR 0UTDD1 
INC LOC 
LDA LOC 
CMP $06 
BCC AHEAD 
LDA $nn 
STA LOC 
PLA 
TAX 
RTS

A S C II c h a r a c t e r  is  in  the accum ulator . 

S e t  b i t  seven  and st o r e  tem po ra rily . 

Save X .

LOC c o n ta in s  lo c a t io n  o f  the d i g i t  

on th e  2 0  c h a r a c te r  d is p la y  

Use A H ' 65  m onitor r o u t in e .

H ave all  s i x  ch ara cters  been  outnut? 

Y e s . C l e a r  LOC.

G et X b a c k .

Return to  the c a l l in g  r o u t in e .

Advertise W ith Us

W e have ju s t pu t toge ther a new ! 
M edia Package. It inc ludes all 

I th a t you need to  know about 
I rates, sizes, and placem ent.

A lso  inc luded is  in fo rm a tion  on 
co lo r ads, w h ich  w ill be available 
next m onth, in our June issue. We 
give you a ll the  sp e c ifica tion s  th a t 
you need to  know about nega­
tives, co lo r separation, insertions,

I etc.

W e a lso give you in fo rm ation  
on co n tra c ts  and ad p lacem ent,

| typese tting , and artwork.

W rite  today fo r  our new Media 
j Package. The address is:

Advertis ing  Dept
MICRO
Box 6502

i C helm sford, MA 01824

| o r ca ll and ask fo r Terry, C ath i, or 
I Mary. A ll th ree  are ready to  help 
you design a sharp looking  ad. Br­
ing your ad to  us, and we’ll do the 

I rest to  b ring  it to  the  w orld  o f 
m icrocom puting . Our num ber is 
(617) 256-5515.

' m APPLE ANALOG INPUT
Analog to Digital Conversion System for the APPLE Computer

APSET1

I r a M H E
U lj  S Y S T E M S  r

G i v e  y o u r  APPLE c o m p u t e r  t h e  
a > i l i t y  t o  m e a s u re  end  c o n t r o l  t h e  
w o r l d  a r o u n d  I t  w i t h  /jMAC SYSTEMS 
m o d u l e s .  J u s t  p l u g  t h e  APSET1 i n t o
y o u r  APPLE t o  g e t  16 c h a n n e l s  o f  
a n a l o g  i n p u t .  S c re w  t e r m i n a l s  a re
p r o v i d e d  f o r  e a c h  c h a n n e l  s o  v o u  c an  
h o o k  up  p o t s .  J o y s t i c k s ,  t h e r m o m e t e r s .  
l i Q h t  p r o b e s .  o r  w h a t e v e r  a p p r o p r i a t e  
s e n s o r s  y o u  h a v e .

E ach  o f  t h e  16 a n a lo g  i n p u t s ,  i n  
t h e  ra n g e  o f  0  t o  5 .1 2  v o l t s .  i s
c o n v e r te d  t o  a n u iT b e r b e t w e e n  0  a nd
255 (2 0  m i l l i v o l t s  p e r  c o u n t ) .

S o f t w a r e  i s  I n c l u d e d .

APSET1
1-AIM16 -  16 ANALOG INPUTS - • BITS 100 MICROSEC

1-APMOO -  APPLE TO/JMAC INTERFACE

I -CABLE  A2* -  2* INCH INTERCONNECT CABLE

1 -MAN MODI

1-POW1 -POWER MODULE

MANIFOLD MODULE SCREW TERMINALS 
FOR INPUTS. REFERENCE. GROUND

APSETIo fo r  1 1 0  VAC $ 2 9 5  
APSETU to r  2 3 0  VAC $  3 0 5

O ld * ' d irvc i o» contact yo u ' loe** computer nor#

CONNECTICUT m icroCOM PUTER, Inc. 
150POCONO ROAD 

BROOKFIELD., CONNECTICUT  06804
TEL: (203) 775-9659 TWX: 710-456-0052

VISA AND M /C  ACCEPTEO-SENO ACCOUNT NUMBER. EXPIR ATIO N  DATE AND SIGN OROER.
ADO S3 PER OROER FOR SHIPPING f t  HANDLING -  FOREIGN ORDERS ADD 1 0 %  FOR AIR POSTAGE.



OSI OS!
SOFTWARE 

FOR
OHIO SCIENTIFIC

Over 50 programs lo r  01, 0 2 , 04  & Superboard, on tape and disk. All 
come w ith lis tings and compete documentation.

$19.95
5.95

5.95

GAMES - 4K - Tap*
CHESS FOR OSI - 
specify system 
STARFIGHTER 
Real tim e space war.
SEAW0LFE 
Floating m ines, three 
target ships, etc.
LUNAR LANDER 
W ith lu l l  graphics 
TEN TANK BLITZ 
A  sophisticated real time 
tank game.
8K GAMES 
BACKGAMMON 
BLACKJACK 
Plays a ll Vegas rules 
Add $1.00 each fo r Color/Sound

5.95

9.95

9.95
6.95

UTILITIES
C1P CURSOR CONTROL $9.95 
gives real backspace, one key 
screen clear, and m ld llne  editing 
RENUMBERER 5.95
SUPERUTILITY 12.95
Has Renumberer, Variable table 
maker and Search 
BUSINESS
SMALL BUSINESS ANALYSIS 15.95 
Does p ro fit and loss, quick ratio, 
breakeven analysis and more. 13 
pages o f documentation.
STOCK PORTFOLIO 6.95
Keeps track of your Investments

Our $1.00 catalog has free game 
and u tility  lis tings, programming 
hints and a lo t o f PEEKs and 
POKEs and other s tu ff that OSI 
forgot to  mention - and a lo t more 
programs fo r sale.

DISKS 5" COLOR/SOUND $29.95 
DISK 1. STARFIGHTER, ROBO- 
TANK, SEA WOLFE, BOMBER, 
TEN TANK BLITZ 
DISK 2 BREAK THROUGH, LUNAR 
LANDER, ALIEN INVADER, K ILL- 
ERR0B0TS, SLASHBALL

AARDVARK
1690 Bolton, Walled Lake, Michigan 48088 •  (313) 624-6316

6502 ENTHUSIASTS

1  A NEW KIT THAT GETS YOU INTO
2  SERIOUS MICROCOMPUTING FOR ONLY 5
=  $14.95 K it $16.95 Assem bled =

5  >

6502 CPU & DISK CONTROLLER CARD 
16K RAM CARD 
90K MINIFLOPPY DISK DRIVE 
DOS, 8K BASIC, ASSEMBLER/EDITOR 
8 SLOT MOTHERBOARD 
CHASSIS, POWER SUPPLY, & CABLES 
MICRO— TERM ACT— I SERIAL TERMINAL 

16 X 64 CHARACTER DISPLAY 
Upper/Lower CASE 
ADDRESSABLE CURSOR 

GOLDSTAR TV/MONITOR
HIGH QUALITY DISPLAY 
TV TUNER INTACT

TeH- 
A ids

:  Industries Inc.

Master Charge

VISA

C.O.D.

5  N e w  D im en sio n s In E le c tr o n ic s  -
3  44 University D rive •  A rling ton  Heights. III. 60004 •  (312) 870-7400 _

£||||||||l»lllllllllllll«lllillJlllllllllllllllllllllll|llll||ll,| ,| , l , l , l , l , l , l , l , , , l , l B

DISCOUNT DATA PRODUCTS
BASF 5 V  DISKETTES:
$34.50 PER BOX OF 10

H IG H E S T  Q U A L IT Y  D IS K E T T E S  A T  A 
B A R G A IN  P R IC E ! L A B E L S  A N D  W R IT E - 
P R O T E C T  T A B S  IN C L U D E D .

V IN Y L  D IS K E T T E  H O LD E R S  
FOR N O T E B O O K S

THE ID E A L W AY T O  STO R E D ISK ETTE S. EACH 
V IN Y L PAG E H O LD S  T W O  D IS K E TTE S  A N D  IN­
C LU D E S  A PO C K ET FOR EA C H  D IS K E TTE 'S  LABEL. 
SAFELY KEEP UP T O  40 D ISK ETTE S IN A  S IN G LE  
1" 3-R IN G  NO TEBO O K!

$4.95/SET OF 10
M A R K E T I N G  Y O U R  O W N  S O F T W A R E ?  
D DP  OFFERS  D EA LER  & S O FTW A RE  H O U S E  
DISCOUNTS ON  N O T  O N L Y  THE A B O V E  
ITEMS, B U T  A L S O  T H E  F O L L O W I N G  
PRODUCTS:
9 "  x 1 2 " Z IP -L O C K  B A G S  FOR P A C K A G IN G  & 
D IS P LA Y  O F S O FTW AR E .
C O R R A G A T E D  M A IL E R S  T O  S H IP  T O  U SE R S  
OR D E A LE R S !

SEND  FO R  F R E E  IN FO R M A T IO N  AT:

D IS C O U N T  D A T A  P R O D U C T S
P.O BOX 19674-M 
SAN D IEG O . 92119 

(ADD S1.00 SHIPPING/HANDLING CHARGE TO ALL ORDERS.)

OHIO SCIENTIFIC

Hardware..C1 P V ideo— gives true  32 or 64 chrs/line  
| w ith  guard bands. This is not a m ake-sh ift mod. It 
makes your video every b it as good as the  4P’s p lus 

j you have sw itch  se lectab le  1,2 and 3 MHz. CPU c lock  
as well as 300, 600 and 1200 baud fo r casse tte  and 
seria l port a ll crys ta l contro lled.
Com plete p lans— $18.95, K it $13.95 o r send in your 
C1P to  Personal & Business C om puter C onnection, 
38437 Grand River, Farm ington H ills , M ich 48018, and 
we w ill ins ta ll the  V ideo m od fo r $79.95. O ther m ods 
available..add sound; RS-232 port casse tte  m oto r con 
tro l.

Software (w ith docum entation) For C1, C2, 4P & 8P 
Chess 1.9, Backgam m on, exce llen t card games, ar­
cade type games, u tility  program s, m in i word pro 
cessor mem ory m aps, etc.
C ata log w ith  free program  (hard copy) & m em ory map 

I fo r BASIC in ROM models...$1.00

Progressive Computing 
3336 Avondale Crt.
Windsor, Ontario 
CANADA N9E 1X6

(516)969-2500



Shorthand Commands for Superboard II and 
Challenger C1P BASICs

This a rtic le  shows how to  in tercept the BASIC’s input c ta S iJ E ^
routine and how to  im plem ent a shorthand notation. 6715 j h  e d e

The N etherlands

A s a superboard  o r C hallenger IP 
owner, you su re ly  have no ticed  the  large 
am oun t o f adds fo r ex tra  so ftw a re  fo r the 
Apple, PET and TRS 80 m ach ines and you 
hoped fo r ju s t som e o f these goodies to  
show  up fo r you r ow n  com puter.

W ell, no  such  luck, so fa r. So, now  we 
have to  do  the  jo b  ourselves. One o f the 
advertised o p tio ns  fo r the  TRS 80, s ing le  
s troke  in s tru c tio n s , looked n ice  and I 
s tarted to  program  som eth ing  like tha t 
fo r the  OSI m achine. The resu lt is 
p resented  here, and th e  sho rthand  
rou tine  is  a lm os t a lw ay presen t in my 
m ach ine  du ring  program  developm ent.

B efore  describ ing  how  the  jo b  was 
done, le t's  f irs t have a look a t w ha t th is  
rou tine  does exactly . A fte r load ing  the 
program , type

POKE 536,34:POKE 537,2 
and ins tead  o f typ in g  th e  in s tru c tio n  le t­
ter by le tter, you can en te r it  by h itt in g  the 
ESCAPE KEY and ano the r key a fte r that. 
The las t key de term ines w h ich  ins tru c tin  
is  entered. F or instance, i f  you w an t to  
enter RIGHTS, h it the  ESCAPE key firs t. 
On the  d isp la y  the  cu rso r w ill change to  
an a rrow  to  w arn you th a t the  next entry 
w ill be an in s tru c tio n  instead  o f a  s ing le  
characte r. N ow  h it C and you have jus t 
entered RIGHTS as the  d isp la y  shows 
you.

A ll in s tru c tio n s  are accessib le  in th is  
way, and by a lte rin g  the  tab le  in m em ory 
lo ca tio n s  0280 th rough  02C3 you may 
even choose  yo u r ow n shorthand codes.

There are a  few  th in g s  about the 
M ic ro so ft B as ic  fo r the  OSI m achines 
th a t shou ld  be know n before  you can fu lly  
understand  the  program .

F irs t, if B as ic  asks fo r  an input, the  in ­
put rou tine  is  accessed by a vector 
located in m em ory lo ca tio n s  0218 and 
0219 (hexi o r 536 and 537 decim a l. You 

can in te rce p t the  inpu t by chang ing  xnese 
lo ca tions  and so  rou tin g  the  inpu t

th rough  you r ow n rou tines, and tha t is  the 
w ay I d id  the  job.

Secondly, to  use the  token system  in 
the ir Basic , M ic ro so ft put a tab le  co n ta in ­
ing a ll possib le  in s tru c tio n  in th e ir pro­
gram  s ta rtin g  a t loca tion  A084 hex. The 
in s tru c tio n s  are separated in the ta b le  by 
the  las t cha racte r o f ever in s tru c tio n  hav­
ing b it 7 set. If you s tr ip  o f f  b it  7 o f the 
token, you have the  relative pos ition  of 
the  in s tru c tio n  in  the  tab le . If we look at 
the  in s tru c tio n  END w ith  token 80, then 
Mlis one has the  firs t pos itio n  in the  tab le  
(A ctua lly -pos ition  0, s ince we co u n t from  
zero). RIGHTS w ith  Token C3 (hex) has the  
hex pos ition  o f 43 in the  table.

Third  to  cons ide r is  th a t the  inpu t buffer 
is  located a t hex loca tion  13 and up in 
page zero. X serves as the  bu ffe r po in te r 
du ring  input.

And las tly , loca tion  0200 is  used as the 
re lative  cu rso r loca tion . The rou tine  
W RCHAR a t BFC2 pu ts  the  cha racte r in 
loca tion  0201 on the screen, a t loca tion  
D300 +  the  con ten ts  o f 0200. You can 
use th is  in you r ow n program s; I found it 
very handy. N ow  to  the program . M ost o f 
it w ill be c lea r to  you now.

F irs t a cha racte r from  the  keyboard or 
casse tpo rt is  input, and if  it is  not 
‘ESCAPE’ we return  it  to  the  A register. 
B as ic  can ’t  te ll the  d iffe rence  between 
th is  rou tin e  and the  o rig ina l one. If the 
cha racte r is  ‘ ESCAPE’, th e  cu rso r is 
changed from  underline  to  r igh t arrow  
and ano the r cha racte r is  input. The sho r­
thand  tab le  (0280 through 02C3) is  scann­
ed fo r a  m atch , and if  a m atch  is  found, 
the  X reg is te r w ill con ta in  the  token  fo r 
th a t com m and w ith  b it 7 s tripped  o ff. If 
no m atch is found ano the r (shorthand) 
cha ra c te r is  inpu t. The s ta rt o f the  in­
s tru c tio n  is  searched fo r in  th e  Basic 
tab le  and then  the  in s tru c tio n  is  o u tpu t to  
the  screen and s tored in  the  inpu t buffer, 
cha racte r by characte r. I f  b it 7 o f a 
cha racte r is  set, (s igna ling  the  end o f the 
ins truc tion ) m is  process is  s topped, b it 7 
s tripped  o f f  and the  las t cha racte r pro­

cessed. A no th e r cha ra c te r o r sho rthand  
com m and can then  be input.

By now  you  have no ticed  the  strange 
BIT S07A9 in s tru c tio n  a round loca tions 
0263 and 0274. It is  a sho rt w ay o f enter­
ing a rou tin e  w ith  d iffe re n t con ten ts  o f 
the  accum u la to r. For instance, i f  you 
en te r the  OUTCH rou tine  v ia  lo ca tions  
0262 - 0263 - 0266, you have the  cha racte r 
in A ou tpu t, bu t en tering  the  rou tin e  via 
0264-0266 you have the  ‘BELL’ cha racte r 
in  A and so  ou tpu t. 025E and 026F sw itch  
betw een the  tw o , depend ing  on  th e  input 
b u ffe r be ing fu ll.

N ow  le t’s  look a t the  shorthand  tab le  
s ta rtin g  a t loca tion  0280. The la s t tw o  
cha racte rs  o f the  addresses a lso  g ive the  
token  fo r the  ins truc tion . I have program ­
med th is  ta b le  fo r you in a  way th a t I have 
tound  conven ien t fo r the  loca tio n  o f the 
sho rthand  com m ands on the  keyboard. If 
you w an t to  program  th is  layou t yourse lf, 
ju s t en te r the  ASCII va lue in the  ta b le  for 
the  sho rthand  key you w ant. For exam ple, 
if you  w an t the Q-key to  be shorthand  fo r 
‘TH EN ’, on ly  pu t 51, the  ASCII code fo r  Q, 
in loca tio n  02A0, the  loca tio n  fo r ‘THEN ’ .

The las t th in g  to  exp la in  is  the  cho ice 
o f w here to  pu t th is  rou tine  in  m em ory. I 
used lo ca tio n s  0222 and up, because 
these lo ca tions  are unused by BASIC and 
the  m on ito r, and they are not a ffe c t by 
e ithe r a  c o ld  o r a w arm  s ta rt. If you have 
h it the  BREAK key you hs»° tn  '•hann» 
the  inpu t vecto r aga in  by p roper POKING 
as described  earlier.

I hope th is  lit t le  rou tine  w ill m ake pro­
gram m ing a lit t le  easier fo r you as it d id 
fo r me. Im ag ine  be ing ab le  to  RUN, LIST, 
SAVE, and LOAD w ith  one s im p le  key­
s troke ! M ost like ly, you  have exceeded 
the  m axim um  line length  by us ing  a ? in ­
stead o f PRINT, so  you had to  type  the 
line  a ll over aga in  a fte r a lis t, because the  
program  w ou ldn ’ t load. T h is  rou tine  
show s PRINT on  the  screen a fte r 
‘ ESCAPE’ and ? so you w ill a lw ays see 
w h a t you are do ing. Good luck!
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Second part of Memloc is taken tor command in that 
location.

MEMLOC COMMAND SHORTHAND CODE(HEX) 02A2 STEP E 45

0280 END H 48 02A3 ♦ + 2B

0281 FOR Q 51 02A4 - - 2D

0282 NEXT G 47 02A5 X » 2A

0283 DATA 0 4F 02A6 / / 2F

0284 INPUT I 49 02A7
A A 5E

0285 DIM J 4A 02A8 AND 5 35

0286 READ U 55 02A9 OR * 25

0287 LET «
• 21 02AA > > 3E

0288 GOTO R 52 02AB ■ 3D

0289 RUN •CR» OD 02AC < < 3C

028A IP D 44 02AD SGN ( 28

028C COSUB T 54 02AE INT 6- 36

028D RETURN Y 59 02AP A3S & 26

028S REM II 22 02B0 USR • 27

028P STOP “ G 07 02B1 FRE 7 37

0290 ON •
• 3A 02B2 POS 8 38

0291 NULL ~E 05 •  2B3 SQR 9 39

0292 WAIT ~A 01 62B4 RND 0 30

0293 LOAD L 4C 02B5L0G LOG S 24

0294 SAVE K 4B 02B6 EXP 4 34

0295 DEP “D 04 02B7 COS 2 32

0296 POKE A 41 02B8 SIN 1 31

0297 PRINT ? 3F •  2B9 TAN 3 33

0298 CONT 02 02BA ATN -s* 23

0299 LIST •RUBOUT* 7F 02BB PEEK s 53

02^A CLEAR ~C 03 02BC LEN M 40

029B NEW •LP’ OA 02BD STR$ B 42

029C TAB( • 2E 02BE VAL * 2C

029D TO W 55 •  2BF ASC N 4E

029E FN *P 06 0280 CHR$ V 56

029P SPC( I 3B 02C1 LEFTS z 5A

02A0 THEN P 46 02C2 MIGHTS c 43

02A1 NOT ) 29 02C 3 MIDS X 58
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SHORTHAND COMtaAND FOR OSI CHALLENGER IP  and SUPER30ARD

I

%

*

Classified Ads

OSI Superboard C1P C lub In terna­
tio n a l is  o rien ted  to  you r system. 
J o in  US, Canada, Europe & get 
g ia n t m a n th ly  n e w s le tte r . A ll 
m em bers MUST send a t least 1 ap- 
p l i c a t io n ,  m o d i f i c a t io n  o r  
B as ic /M ach ine  lang program  + 
$12. US m oney o rde r fo r  yearly 
m em brshp to:

S-BD C1P C lub  In te rna tiona l 
Bx 55, A g incou rt, Ont. 
C AN ADA MIS 3B4

APPLE GRAPHICS T ab le t f i l l  PGM 
S o lid  c o lo r  f i l l  o f shapes. 1 pen 
p ress f il ls  m ost shapes greater 
than  14 p ixe ls  w ide. Reg. tab le t, 
48K, d isk . $25 fo r  pgm d isk  & in ­
s truc tions .

Dave McKee 
10205 Rock C irc le  Dr. 
Edm ond, O K 73034

OSI: C1P8K $375, C4P8K $659, 610 
board $288, C1P/C4P d isk  drive 
$479, 4K 2114 m em ory $58, o ther 
OSI a va ila b le . C e n tro n ic s  730 
p rin ter, 50 cps 80 co l. tra c to r & 
p la ten feed on ly  $875. Add sh ip p ­
ing, persona l checks take  3  w ks to  
clear.

TRACK ZERO 
1418 H anson Drive 
N orm a l IL 61761

0222 20  BA FF SHORTl JSR IN

0325 C9 IB CMPIM *1B

0227 FO 01 BE4 SHORT?

0229 60 RTS

022A 98 SH0RT2 TYA

022B 48 PHA

022C 8A TXA

022D 48 PHA

022S A9 12 LDAIM SI 2

0250 8D ol 02 STA CURSOR

0255 20  C2 BF JSR WRCHAR

0256 A2 45 SH0RT5 LDX1M 345

0258 20  BA FF JSR IN

025B DD 80 02 SH0RT4 CMPX TABLE

025E FO 06 BiiQ SH0RT5

0240 CA DEX

0241 1 0  F8 BPL SHORT4

0245 4C 56 02 JMP SHORT5

0246 no SH0RT5 INX

0247 AO FF LDYIM 3FF

0249 CA SH0HT6 DEX

024A FO 08 BE'-i SHORTS

024C C8 SHORT7 ISY

0243 B9 84 AO LDAY SA084.Y

0250 10 FA BPL SHORT7

0252 30 F5 BMI SHORT6

0254 68 SHORTS PLA

0255 AA TAX

0256 C8 SH0RT9 I NY

0257 B9 84 AO LDA SA084.Y

025A 50 OF BUI SHORTIO

025C EO 47 CPXIM *47

025E BO 04 BCS ♦04

0260 95 15 STAX *15

0 2 6 2 E8 INX

0265 2C A-9 07 SHORT9* BIT S07A9

0266 20 E5 A8 JSR OUTCH

0269 EO EB BNE S.10RT9

02'C.B 29 7F SH0RT10 AND1U S7F

026D EO 47 CPXIM *47

026F BO 04 BCS + 04

0271 95 15 STAX S I  3

0275 E8 INX

0274 2C A9 07 BIT #07*9

0277 20  E5 A8 JSR OUTCH

027A 68 PLA

027B A8 TAY

027C 4C 22  02 JMP SHORT1

0280 - 92C 5 TABLE

INPUT CHAK FROM KEYB. OH TAPE 

I t  IT ’ ESCAPE' ?

YES? BRANCH
MO, RETURN TO BASIC * IT a  XCHAH
SAVE Y

AND
X REGISTERS

LOAD ’ARROW' TO 

CHANGE CURSOR 

DO IT
LOAD iJAX TABLE INDEX 
INPUT SHORTHAt) JCOKMAND 

COMPARE WITH TABLE 

POUND IT t BRANCH 

DECR-iKENT INDEX FOR USXT TRY 

IP  NOT DOSE? LwOP BACK 

HO MATCH? IGNORE AND LOOP BACK 

COME HERE WITH TABLE INDEX IN > 

PREPARE FOR LOOKUP IN COMMAND 1 

COMMAND FOUND?

YES? BRANCH 
NO SKIP CURRENT COMMAND IN Ta BI 

DONE YET'?

NO, LOOP BACK 
YES? GO AND TRY NEXT ITEM 

CET INPUTBUFFER INDEX BACK 

AND STORE IT  IK X .nEG 

GET READY TO STORE COMMAND IN B 

GET COMMAND CHAR 
IF LAST CHAR OF COMM, BRANCH 

INPUT3UFFER FULL?

YESV BRANCH TO SHORT9A .  1 
STORK CHAR IN INPUTBUFFKR 

INCH. BUFFERPOINTER 

SKIP OR LOAD ’ BELL’ IN A 
OUTPUT CHAR 

BRANCH ALWAYS
LAST CHAR. STRIP OF HIGH BIT 

INPUTBUFFER FULL?
YES, BRANCH
STORE CHAR IN INPUTBUFFER 

INCH BUFFERPOINTER 

SKIP OH LOAD 'BELL* IN A 
OUTPUT CHAR 

RESTORE

Y REGISTER AMD 

LOOP 3ACK

POKE 5 5 6 ,5 4 :POKE 5 5 7 ,2  PUTS SHORTHAND ON AND 

POKE 5 3 6 ,1 8 6 : POKE 5 37 ,255  OFF

100 %  PET d isk  orien ted  M acro 
A s s m b lr /T e x t  E d i to r  (M A E ) 
Deve lopm ent so ftw are . Includes 
new  vers ion  o f ASSM/TED w ritten  
fo r  32K new  ROM PET & 2040 d isk  
drive. F ea tu res  m acros, co n d i­
tio n a l and  in te rac tive  assm bly, a 
re loca ting  loader program . $169.95 
fo r d iske tte  and m anual. Send 
$1.00 fo r de ta ils .

Eastern H ouse S oftw are  
3239 L inda Drive 
W inston-S alem , NC 27106

B ritis h  APPLE O w ners/D ealers! 
W rite  now  to  MGA fo r extensive  lis t 
o f specia lized so ftw a re  and hard­
w are fo r  your APPLE o r 2020. We 
prom ise  you ’ ll be surprised!

140 H igh Street 
Tenterden, G reat B rita in  
TN306HT 

05— 65D V3 C om plete  d isassem bl­
ed l is t in g ,  fu l ly  c o m m e n te d , 
everyth ing  you a lw ays w anted to  
know  bu t OSI w o u ld n ’t  te ll you. 
$19.95

S o ftw are  C onsu ltants  
7053 Rose T ra il 
M em phis, TN 38134

M AJOR LEAGUE BASEBALL! 
M anage M a jor League baseball 
team s and m ake all dec is ions; in ­
c lu d in g  p itch in g , h itt in g , runn ing  
and lineup  changes. Inc ludes data 
f ile s  on a ll 1979 team s and u tility  
p rogram s to  create  and ed it your 
ow n team  files . HIRES d isp lay. A p ­
ple II w ith  48K ROM A pp leso ft, D isk 
$25.

Stan Erw in 
5410 W  20th St.
Ind ianapo lis , IN 46224

OSI C1P Superboard II ow ners, you 
need the  96 page tu to ria l m anual 
‘G e tting  S ta rted  w ith  Your C1P'. 
F undam enta ls  o f BASIC, casse tte  
usage, sub rou tines, log ic  8  con tro l 
are described  in s tep-by-step m an­
ner. $5.95 +  $1 p&h form :

TIS
Box 921- M
Los A lam os, NM 87544
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PERFECT AIM

ATTRACTIVE FUNCTIONAL PACKAGING 
FOR YOUR AIM-65 MICROCOMPUTER

•  Professional Appearance
•  Striking Grey and Black 

Color Combination
•  Protects Vital Components

ENGINEERED SPECIFICALLY FOR 
THE ROCKWELL AIM-65

•  All Switches Accessible
•  Integral Reset Button 

Actuator
•  Easy Paper Tape Replacement

EASILY ASSEMBLED
•  Absolutely No Alteration 

o f AIM-65 Required
•  A ll Fasteners Provided
•  Goes Together in Minutes

MADE OF HIGH IMPACT STRENGTH 
THERMOFORMED PLASTIC

•  K ydex100*
•  Durable
•  Molded-ln Color
•  Non-Conductive

AVAILABLE FROM STOCK
•  A llow  Three to Four Weeks 

fo r Processing and Delivery
•  No COD’s Please
•  Dealer Inquiries Invited

TO ORDER: 1. F ill in th is  C oupon (Print o r Type Please)
2. A ttach  C heck o r Money O rder and M ail to :

N A M E ___________________________

STREET__________________________

C IT Y _____________________________

STATE____________________________
SAE 1-1 PLEASE SH IP  PR E PA ID ____

@ $43.50 each 
C a lifo rn ia  R es id e n ts  P lease  Pay 

$46.33 (In c lud e s  Sa les Tax)
SAE 1-2 PLEASE SH IP  P R E P A ID ____

@ $46.50 each 
C a lifo rn ia  R es id e n ts  P lease Pay 

$49.52 (In c lu d e s  S a les Tax)

_____Z IP _
_  SAE 1-1(s)

SAE 1-2(s)

enclosures 
group
771 b u sh  s tre e t
san  fra n c is c o , C a lifo rn ia  94108

*TM Rohm & Hass Patent Applied For



A Formatted Dump Routine for the AIM 65

This HEX dum p u tility  perm its the user to  contro l the
fo rm atting  o f the dum p to  conform  to  his prin ter’s W a s h in g to n  s ta te  u.
C a p a b i l i t i e s .  Pu llm an, W A 99164

The Dum p rou tine  in the  A IM  65 
M on ito r produces a co n tinuous  characte r 
s tring  and th u s  is  not very readable. The 
dum p fo rm a t is  essen tia lly  not f it  fo r 
hum an consum ption . The serious A IM  65 
user w ho  needs a  m em ory dum p is  thus 
lim ite d  to  us ing  the  M on ito r " M "  com ­
m and, w h ich  on ly  dum ps fou r loca tions 
a t a tim e. A m ore usefu l and e ffic ie n t 
dum p rou tine  w ith  a variab le  o u tpu t fo r­
m at w as needed by the  a u tho r and thus 
the  fo llo w in g  program  w as w ritten .

The F orm atted  Dump rou tine  w ill dum p 
m em ory over th e  range spec ified  in 
response to  the  "FR O M  =  "  and "TO  =  "  
param eters. The num ber o f bytes in each 
line o f the  dum p is  spec ified  in  response 
to  A ll inpu t and o u tpu t is  in hex- 
idecim al. Each line o f the  dum p g ives the 
s ta rtin g  address o f the  f irs t by te  in the 
line, a space, 1st byte, space, 2nd byte, 
e tc. The s tandard  AIM-65 p rin te r w ill han­
d le  $05 bytes per line and an 80 co lum n 
TTY type  un it w ill handle  up to  $16 (22) 
by tes pe r line.

The dum p rou tine  m akes extensive  use 
o f the rou tines in the  AIM-65 M on ito r as 
w e ll as  RAM loca tio n s  reserved fo r  the 
M on ito r. No lo ca tions  ou ts ide  o f the 
M on ito r area, except fo r the  dum p routine  
itse lf, are used by the  dum p rou tine . Thus 
the dum p rou tine  m ay be located at any 
convenien t p lace in RAM and w ill no t a f­
fe c t any o ther so ftw are . The fo llo w in g  
dum ps dem onstra te  the  use o f the 
routine.

AIM-65 MONITOR ROUTINES USED IN 
DUMP PROGRAM

E7A3 =  P rin t "FR O M  =  ”  and get address 
in $A41C/D.

E83E =  P rin t "  ”  (blank).

E910 =  Move address from  $A41C/D to O F 'A  6 2 0 J S R E 7 8 S
$A41 AB. 0 F A 9 2 0 J S R E  A  :i. 3

E7A7 =  P rin t “ TO =  ”  and get address in O F A C A B L D A A  4 1 0
A41C/D. O F A F 3 8 S E C
E837 =  Print O F B O E B S B C A  4 1 A

E785 =  Get tw o  hex d ig its  and s to re  in 
A419.

0 F B 3 4 8 P H A
0 F B 4 A B L D A A  4 : ! .  D

0 F B 7 E B S B C A  4 1 B
EA13 =  P rin t "C R LF” . O F  B A 3 0 B M I 0  F F  6

EA46 =  P rin t one hex byte =  Two ASCII O F 'B C B O B N E 0  F C  1
characters. O F B E 6 8 P L A

EB58 =  LDAY - S im u la tes LDA (N), Y 
w ith o u t page 0.

O F 'B F  
o  F C  :i.

F O
A B

B E Q
L D A

O F F  6  
A  4  I B

0 F C 4 2 0 .J S R E A 4 6
E182 =  AIM-65 M on ito r Re-entry. 0  F C 7 A B L D A A  4 1 A

0  F C  A 2 0 .J S R E A 4 6
0  F O B A E L D X A  4 1 9

A Form atted Dump Routine fo r the 0  E D O A O L D Y # 0 0
AIM-65 0 F D 2 2 0 J S R E 8 3 E
L is t 1 0 F B 5 A  9 L D A #  1 A

0 F D 7 2 0 ■ JS R E B 5 8
O F 'D A 2 0 ■ JS R E A 4 6

0 1 1 ?  4 0  -J M P  O F 9 0 O F 'D D 0 8 I  N Y
O F B E C A D E X
O F 'B F D O B N E 0 F D 2

0  F E  :i. 2 0 J S R E  A 1 3
O F 9 0  2 0  J S R  E 7  A  3 o f f : 4 A D L D A A  4 1 9
0 F 9 3  B 0  B C S  O F 9 0 0 F E 7 1 8 C L G
O F 9 5  2 0  J S R  E 8 3 E o f f : 8 6 D A D C A  4 1 A
O F 9 8  2 0  J S R  F 9 :1 .0 O F ' E B 8 D S T A A  4 1 A
0 F 9  B  2 0  J S R  E 7  A  7 0  F E E 9 0 B O O O F F '3
0 F 9  E  B O  B C S  0 F 9 B 0  F F O E E I N C A  4  1 B
O F A O  2 0  J S R  E 8 3 E O F F  3 4 0 J M P 0  F A C

O F A 3  2 0  J S R  E 8 3 7 O F F  6 4 0 J M P E 1 8 2
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R U N
f  o  r  m a  t  t  e d  n  u m p  r  o  u  t  :i: n  e  f  o  r  t i - i  e  a  :i: m 6  s
E N T E R  V I A  F 3  F U N C T I O N  K E Y
8  I"' 1::: C I F  Y J F  R 0  M ™ T  0  ™ s< /  ~  < 0 I IR S  / 1... I N  E  ) | |

o  i i r  s  / 1... :i: n  e  ■■■■■■■ t  w o  h  e  x  d  :i: g  :i: t  s  t |
<  t > F R O M ™ B 0 0 0  T O ™ B 0 2 0  / 0  5
B 0  0  0 4 0 A 3 C E 4 0 7  F
B 0  0  5 B  2 F E B E D 1 0 0
BOO A S D B 6 S B B  5 F F
BO O F B A 6 6 B 7 B B B 9
BO 1 4 Ei 9 BD E F B 9 1 3
BO 1 9 B 8 1 3 B 7 E B B 6
BO 1 E 9 6 B 7 3 0 B 6 F 6

< f > F R O M = -B O 0  0 T O ™ B O 2 0  7 0 8
BO 0 0 4 0 A 3 C E 4 0 7 F B 2 F E B E
BOO 8 D 1 0 0 5 i: i B 6 S B B S F F B A
BO 1 0 6 6 B 7 B B B 9 D 9 BD E F B 9
BO 1 3 1 3 B 8 1 3 B  7 E B B 6 9 6 B 7

< t > F F *0M ~- B 0 0 0  T O ™ B O 2 0 7 1 0
BO 0  0 4 0 A 3 CE 4 0 7 F B 2 F E BE
BO 1 0 6 6 B 7 B B B 9 B 9 B D E F B 9

D:l. 0 0  5 D  B 6  S B  B 5  F F  B A  
1 3  B 8  1 3  B 7  E B  B 6  9 6  B 7

J
A IM  65 Software

* S A T IS FA C TIO N  GUA RA NTE ED *
P.O. Box 1285 
Orem, Utah 84057

ORDER
NOW!

HELP!!
9  S u p e r  u t i l i ty  p r o g r a m s to ra l l  A IM  65 p ro g ra m m e rs  HEX IN P U T : L o n g  a n d  
s h o r t  ve rs io n s  u se d  to r  e n te r in g  h e *  b y te s  m to m e m o 'y  D U M P  & HEXOU T: 
P r in t  o u t  y o u r  m e m o ry  m  Iw o  ( o 'm a ts  fo r  e a s y  c h e c k in g  o r  lo c a t io n  o t 
in d iv id u a l b y te s  F IE LD  S O R T: A  f ie ld  s o r t in g  ro u t in e  th a t f in d s  u sa g e  m 
m a n y  ta sks  in c lu d in g  h e lp in g  y o u  o rg a m z e y o u r  p ro g ra m m in g  RESTORE: 
A  p ro g ra m  w h ic h  a u to m a tic a lly  re s to re s  y o u r  e d ito r  a f te r  y o u  ve  re e n te re d  it 
im p ro p e r ly  T h is  ha s  b e e n  a re a l t im e  s a ve r lo r  u s  O NE S TEP: A llo w s  y o u  to  
s te p  th ru  th e  d is a s s e m b ly  iK i is t in g io n e im e a t a t im e  S Y M B O L T A B L E : is  
fo r  u s e  w i th  th e  a s s e m b le ' R O M  (H o w  c a n  y o u  d o  w ith o u t  o n e 7 ) i t  p r in ts  th e  
b e g in n in g  a n d  e n d in g  a d d re s s e s  o f  y o u r  s y m b o l ta b le  a lo n g  w ith  e a ch  la b e l in  
y o u r  p ro g ra m  a n d  its  a d d re ss , a ll in  a  h a n d y  fo rm a t R E LO C ATE : Is  a  
p o w e r fu l p ro g ra m  w h ic h  a llo w s  y o u  to  m o v e  o r  re lo c a te  p ro g ra m s  o r  a a ta  ir> 
m e m o ry  A l l  w h o  w rite , a d a p t o r  p ira te  p ro g ra m s  o r  s u b ro u t in e s  w i l l  a p p re c ia te  
th is  It a l lo w s  y o u  to  p la c e  th e m  w h e re v e r y o u 'd  l ik e  You ca n  e ve n  o p e n  u p  
sp a c e s  r ig h t  in  th e  m id d le  o f  a  p ro g ra m  fo r  in s e r t in g  m is s in g  n e w  o r  
a d d it io n a l d a ta  o r  in s tru c t io n s  A  p ro g ra m m e rs  d re a m

G A IM S  PAK I
5  E x c it in g  g a m e s  o f  s k il l lo r  I  o r  s e v e ra l p la y e rs  u s in g  th e  fu ll  c a p a b i l it ie s  o f 
th e  A IM  6 5  k e y b o a r f l.  d is p la y , a n d  p r in te r  H A N G M A N : A  c h a lle n g in g  w o rd  
g a m e  fo r  2  p la y e rs  T h e  A IM  d o e s  th e  w o rk  a n d  k e e p s  s c o re  S C O R E  4: A 
c h a l le n g in g  g a m e  m  3  d im e n s io n s  T h e  p r in te r  s h o w s  th e  p o s it io n s  o f  th e  2 
p la y e rs  a f te r  e a c h  m o ve  R E A C T: V o u r re fle x e s  a re  te s te d  m  th o u s a n d th s  o i  a 
s e c o n d  T h e  d is p la y  a n d  k e y b o a rd  a rc  tu rn e d  in to  a  r e a c t io n  t im e r  G O L- 
L U M S  C A V E R N S : P la ce s  y o u  in to  th e  u n d e rg ro u n d  k in g d o m  o f th e  evil 
W iz a rd  Y o u  m u s t m o v e  th ru  s e c re t tu n n e ls  a n d  c a ve rn  ro o m s  a v o id in g  trap s , 
m y s te r io u s  m is t , a n d  th e  W iz a rd ’s  s p e ii T o  c a p tu re  th e  W iz a rd  y o u  h a ve  o n ly  a 
fe w  p o is o n  d a r ts  a n d  y o u r  M a g ic  c o m p u te r  to  w a rn  y o u  w h e n  E v il is  ne a r 
B IN H E X : T ea che s  a n d  te s ts  y o u r  a b i l it y  to c o n v e r t  B in a ry  n u m b e rs  m io  th e ir  
H e x a d e c im a l e q u iv a le n ts  F u n  fo r  b u d d in g  p ro g ra m m e rs , a n d  h e lp s  y o u  to  
p e r fe c t a  n e e d e d  s k il l fo r  fa s t a n d  e l l ic ie n t  p ro g ra m m in g

------------------------------ M A T fiW H If-----------------------------
6  P ro g ra m s d e a im g  w ith  n u m b e rs  & m a th  &  th e  A IM  6 5  A D D  &  S U B T R A C T : 
T h is  p o w e r fu l u t i l i t y  p ro g ra m  tu rn s  y o u r  A IM  6 5  in to  a m u lt ip le  p re c is io n  
c a lc u la to r  T O T A L : A d d s  u p  to  fo u r  d e c im a l o r  h e x a d e c im a l n u m b e rs  a t a 
t im e  T E S T  M E M O R Y : L e ts  y o u  re a lly  c h e c k  o u t  y o u r  R A M  m e m o ry  
F IB B O N A C C I: Y o u  le a rn  a b o u t th e s e  im p o r ta n t n u m b e rs  a s  y o u r  A IM  
g e n e ra te s  ih e m  in  a  s e r ie s  D E C  TO  HEX: A  m u it i- u s e  p ro g ra m  and 
a lg o r i th m  lo r  c h a n g in g  d e c im a l n u m b e rs  in to  th e ir  he x  e q u iv a le n ts  TIM ER: 
M a k e s  y o u r  A IM  6 5  in to  a  t im e r  o r  a  12  o r  2 4  h o u r  c lo c k , d is p la y in g  o r  p r in t in g  
h o u rs , m in u te s  a n d  s e c o n d s  A  s u p e r  d e m o  o f  th e  p o w e r  o f  th e  A IM  65

Y O U  C A N  N O W  D E M O N ­
S T R A T E  T H E  P O W E R  O F 
YO U R  A IM  65 W IT H  C Y B E R ­
D Y N E 'S  D Y N A M IC  A C T IO N  
S O F T W A R E . A L L  O F  O U R  
P R O G R A M S  R U N  O N 1K OR 
4K A IM S . A LL  SO FTW ARE ON 
E Z -L O A D  TA P E  C A S S E T T E S . 
C O M P LE TE  TEXT, PR O G R A M ,
& L O A D IN G  IN S T R U C T IO N S  
ARE INCLUDED._________
“ T A K E  A IM "  M A N U A L ,  V O L  I

by JA M E S  H O Y T  C L A R K  of 
C Y B E R D Y N E 'S  s ta f f ,  c o m in g  
s o o n —w a tch  fo r  i t  o r w r ite  fo r  
in fo .  A g u id e  fo r  a l l .  M a s te r 
A IM  65 h a rd w a re  & s o ftw a re . 
A la b  a n d  le a rn in g  m a n u a l,  
e x tens ion , c la r if ic a tio n , & index 
to  AIM 65 docu m e n ta tio n . Over
30 p rog ram s. E xp la ined  & fu lly  
d o c u m e n te d  (g a m e s ,  m a th , 
u tility , p rin te r, d isp lay , & more).

H O T  L I N E ! !  

[8011 2 2 4 - 2 7 4 5
C Y B E R D Y N E S  1980 C A T A L O G , h a r d w a r e  s o f t w a r e  B O O K S  
T R A IN IN G  IT E M S . G O O D IE S  &  R & D  S e rv ic e s  (F U L L  D E S C R IP T IO N S ) 
s i  0 0  (R E F U N D A B L E  O N  F IR S T  O R D E R ) -  FREE W IT H  ORDER.

ORDER BY ITEM N AM E AN D  PRICE. SOFTW ARE CASSETTES $9.75 EACH. POSTAGE IN U.S.A. & CAN AD A 
25$ PER ITEM. O U TSID E U.S. AD D  10% FOR AIR  POSTAGE & H A N D LIN G . FOR RUSH ORDERS PAY BY 
PO STAL MONEY ORDER. 10% D ISC O U N T ON ORDERS OF 3 OR MORE ITEMS.
DEALER INQ UIRIES INVITED. CUSTO M  INDUSTRIAL M ICRO-SYSTEMS OUR SPECIALTY.

G AIM S PAK II
6  V a lu e  p a c k e d  g a m e s  o f  s k i l l  a n d  c h a n c e  a t less th a n  S1 75 e a ch  C re a te d  fo r  
m a x im u m  o n jo y m e n t o f  th e  A IM  6 5  b y  y o u  a n d  o th e rs  B R IC K S : T h is  
p ro g ra m  is  u n iq u e  b e ca u se  i t  le a rn s  fro m  y o u r  m is ta k e s  a n d  succe sse s , w h ile  
y o u  p la y  It a c tu a lly  b e c o m e s  s m a rte r  a s  y o u  a n d  th e c o m p u te r  c o m p e te  in  a 
s e r ie s  o f  g a m e s  A  re a l c h a l le n g e  to  y o u r  s k i l ls  o f  lo g ic  d e d u c t io n , a n d  
m e m o ry  T lC -T A C -T O E : N ee d  w e  s a y  m o re  th a n  th e  A IM  6 5  is  a fa ir  a n d  
im p a r t ia l s c o re k e e p e r  C A R D S : G ive s  y o u  p ra c t ic e  m  w h e n  to  h o id -e m  and 
w h e n to fo ld - e m a s y o u r  A IM  6 5  d e a ls  5 C A R D  S TU D  fro m  a n  u n m a rk e d  and 
ra n d o m ly  s h u ff le d  d e c k  L O G IC A L  O R D E R : Tests  y o u r  s k i l ls  as  a M as te r 
M in d  o f  re a s o n  a n d  lo g ic  as  y o u  tr y  to  d e d u c e  a  ra n d o m  4 n u m b e r  s e q u e n c e  in  
th e  fe w e s t n u m b e r  o» tr ie s  S TA R  W AY 090: P la ce s  y o u  a t th e  c o n tr o ls  o f  a 
c r ip p le d  s p a c e c ra ft Y o u  m u s t s u c c e s s fu lly  p i lo t  y o u r  c r a lt  b a c k  to  th e  
m o th e rs h ip  lo r  a s o f t  re n d e z v o u s  Y o u *  s u p p ly  o f  fu e l is  l im ite d  a n a  m u s t  be 
used w i th  c a re  to a v o id  d is a s te r  ESP: Even c o m p u te rs  ca n  h a ve  E S P  (o r  seem  
10) Y o u  m e n ta lly  p ic k  a  n u m b e r,  a n s w e r a  fe w  q u e s t io n s  (w ith o u t d is c lo s in g  
th e  n u m b e r) , a n d  y o u r  A IM  6 5  w i l l  g u e s s  th e  n u m b e r  c o r r e c t ly  e v e ry  t im e

----- --- Show 6 f f ------------------— ------------
7 P ro g ra m s  ( le s s  th a n  $1 50 e a c h ) w h ic h  s h o w o f f  a ll th e  fe a tu re s  o f  th e  A IM  65 
SIG N S : L e ts  y o u  p r in t  2 s ize s  o f  le t te rs  e d g e w is e  o n  m e  A IM  6 5  p r in te r  & 
m a ke  la rg e  b a n n e rs  R O T A T IN G  B IL L B O A R D : S h o w s  y o u r  m essa g e s  as 
th e y  ro ta te  a lo n g  m e  d is p la y  P R IN TE R  W AVE: A  g o o d  d e m o  o t  usei 
c o n tr o l o f  th e  A IM  6 5  p r in te r  S ta r ts  y o u  in to  g ra p h ic s  p r in t in g  PAPER 
A D V A N C E : G iv e s  y o u  s o itw a re  c o n t r o l  o t  th e  p r in te r  p a p e r a d v a n c e  See 
th o se  la s t le w  lin e s  p r in te d  lo r  a c h a n g e  L IN E  FEED: T h is  t im e  i t  is  h a rd w a re  
c o n tr o l o f  th e  p a p e r a d v a n c e  C U R SO R  D E M O : Y o u  c a n  l ig h t a "  16 
s e g m e n ts  o l  th e  d is p la y s  o r  ty p e  in  d if fe re n t d -S p lay  p a tte rn s  K E Y B O A R D  
IN TE R R U P T: G iv e s  y o u  h a rd w a re  c o n tr o l o f  th e  k e y b o a rd  S c a n s  the 
k e y b o a rd  lo r  k e y  C lo su re s  W ith o u t in te r ru p t in g  p ro g ra m  e x e c u t io n  A L L  
P R O G R A M S m  th is  s e c t io n  m a y  b e  u se d  in  y o u r  o w n  p ro g ra m s a s  s u b ro u tin e s  
o r  ru n  o n  th e ir  o w n  a s  d e m o s  F u ll in s tru c t io n s  in c lu d e d

A IM  65 & 6502 RELATED PRODUCTS
l /O - T T  Y -C A S S E T T E  c o n n e c to r  Doard  fo r  th e  A IM  65 P lu g s  d ir e c t ly  to  A IM  65 
a p p  c o n n e c to r  < j i )  in c lu d e s  a im  c o n n e c to r  T T Y  a n d  re c o rd e r  la c k s  ca b le  
se t fo r  t re c o rd e r  PC  b o a rd  w i th  tra c e s  & h o le s  lo r  LE D  in d ic a to rs ,  s w itc h  
in p u t  s e n s o rs  o p to is o la to rs  d r iv e rs , re la y s , a u d  0  a m p  &  A IM  65 l O  tr a in in g  
c o u r s e  W ith  s o f tw a r e  A IM  I / O  B O A R D -K it  S i9  75 A s s e m b le d  $ 2 2  75



DRAM PLUS™ DRAM PLUS [16K RAM]: TCB-101-16 
DRAM PLUS [32K RAM]: TCB-101-32

D R A M  P LU S  o f fe rs  th e  m o s t p o w e rfu l m e m o ry
e x p a n s io n  c a p a b ilit ie s  a v a ila b le  fo r  th e  A S K  fa m ily  o f
m ic ro c o m p u te rs . Its  m a n y  im p o r ta n t  fe a tu re s  in c lu d e :
•  16K o r 32K D y n a m ic  R AM  w ith  a ll re fresh  

h a n d le d  on  th e  b o a rd  and  c o m p le te ly  tra n s p a re n t to  
th e  h o s t m ic ro c o m p u te r.

•  M e m o ry  d o e s  n o t have  to  be  a d d re s s e d  as  a s in g le  
16K o r 32K s e g m e n t. 4K  s e g m e n ts  o f  m e m o ry  m ay 
be  p la c e d  o n  4K b o u n d a r ie s .

•  Up to  16K RO M /EPR O M  w ith  p ro v is io n  fo r  fo u r 
R O M s  o r  E P R O M s: 2 7 1 6 /2 5 1 6  2K  E P R O M s, 
2732/2532 4K E P R O M s, o r  2332 R O M s. T he se  m ay be 
m ix e d  o n  th e  board .

•  T w o  V e rs a tile  In te rfa c e  A d a p te rs , e a ch  w ith  tw o  
8 -b it I/O  p o rts , a d d it io n a l h a n d s h a k in g  lin e s , tw o  
t im e rs , a n d  a s e r ia l- to -p a ra lle l s h if t  re g is te r.

•  P ro to ty p in g  A rea  h a s  s p a c e  fo r  a d d in g  c irc u its :  
m e m o ry  w r ite  p ro te c t io n , f lo p p y  d is k  c o n tro lle r , 
c o m m u n ic a t io n s  d e v ic e s , A /D  o r D /A , e tc .

•  EPR O M  P ro g ra m m e r h a n d le s  a ll fo u r  ty p e s  o f 
E P R O M : 2716/2516 2K and  2732/2532 4K.

•  S im p le  P o w e r R e q u ire m e n ts  o f +  5 v o lts  a t 1 am p 
a n d  + 1 2  v o lts  a t 150 m illia m p s . O n  b o a rd  re g u la to rs  
p e rm it u n re g u la te d  p o w e r to  be  used.

D ynam ic  RAM M em ory: The RAM is com posed o f com pact 4116 type 
d yn a m ic  m em ory. Each 4116 ch ip  c o n ta in s  16K b its , o rgan ized 
as 16K addresses w ith  one b it o t in fo rm a tio n  per address. An 8 
b it by te  o f m em ory is  o b ta in e d  by address ing  8 m em ory c h ip s  in 
pa ra lle l. E ight 4116 m em ory ch ip s  prov ide  16K by tes  o f memory. 
DRAM  PLUS has  p rov is ion  fo r  tw o  se ts  o f ram ch ip s  fo r  a to ta l 
RAM c a p a c ity  o f 32K bytes. A ll o f the  m em ory is  soche tted  and 
each  board  is  te s te d  fo r  th e  fu l l  32K capac ity . The o n ly  d if ­
fe rence  betw een the  32K and 16K ve rs ions  is th a t 16K by tes  of 
m em ory have been rem oved from  th e  16K vers ion  board. Th is  
m em ory m ay be added a t any tim e .

EPROM and/or ROM Memory: There is p rovis ion fo r up to  four 
EPROMs and/or ROMs to  be added. These m ay be a m ix tu re  o f the  
fo llo w in g  types:

2516/2716 and 2532/2732 EPROMs o r 2332 ROM.
The XX16 EPROMs con ta in  2K bytes and the  XX32 con ta in  4K 
bytes. The 2332 is a 4K ROM. Using the  4K parts, up  to  16K of 
read-only m em ory m ay be added.

V e rsa tile  In te rfa ce  A d a p to r [V IA]: C o n ta in s  tw o  8-bit p rogram m able  
I/O  p o rts  w ith  a d d itio n a l h andshak ing  lines: tw o  tim ers ; and a 
se ria l-to -pa ra lle l/p a ra lle l-to -se ria l s h if t  reg is te r. The V IA  m ay be 
used to  in te rfa ce  Keyboards, p rin te rs , and m any o th e r dev ices  to  
the  DRAM  PLUS and /o r the  h o s t sys tem . A  24 page data  shpet 
on  th e  6522 V IA  is  inc luded  in  th e  d o cu m e n ta tion  package.

EPROM Program m er: The V IA 's  a re  used  in  co n ju n c tio n  w ith  som e 
a d d itio n a l c irc u itry  on  th e  DRAM board  to  p rogram  a ll  fo u r types 
o f EPROM. A  separa te  p rog ram m ing  so cke t is  provided, a 
re gu la to r c irc u it p rov ides the  p rog ra m m in g  vo ltag e  from  a +  27 
v o ll in p u t, and vo ltage  to  th e  EPROM is  c o n tro lle d  by Ihe  pro­
g ram  to  p reven t a cc id e n ta l dam age to  th e  EPROM.

Transpa ren t R efresh: A ll o f the  c irc u itry  fo r  re fresh ing  th e  dynam ic 
RAM is  co n ta in e d  on  th e  board  and ope ra tes  in a m anner tha l 
m akes it co m p le te ly  tra n sp a re n t lo  th e  host m icrocom pute r. A ll 
o f th e  re fresh m em ory a ccess ing  is  done  d u rin g  Phase One, 
leav ing  th e  m em ory c o m p le te ly  a va ila b le  to  th e  h o s t m ic roco m ­
p u te r d u rin g  Phase Two. No "c lo c k  s tre tc h in g "  o r  "w a il s ta te s "

t i r i T i m i M M

RAM M em ory Addressing: A lthough  the  RAM is packaged as one or 
tw o  16K segm ents, p rov is ion  has been m ade on DRAM PLUS fo r 
Ihe  m em ory lo  be addressed at four separa te ly  defined 4K boun­
daries  per 16K segm ent. There are  som e re s tric tion s  on  the  set of 
boundaries th a t may be used w ith in  a n y  16K segm ent. A ddress 
b its  A12 and A13 m ust n o t be th e  sam e fo r any o f the  4K 
segm ents w ith in  a 16K segm enl. Th is  re su lts  in  a type  o f 
"C h inese  M enu" se lection . One 4K segm ent m ay be se lected  
from  each  co lum n o f th e  fo llow ing  table, w h ich  lis ts  th e  s ta rting  
address o f Ihe  4K boundaries in  hexidec im al:

0000
4000
8000
C000

1000
5000
9000
D000

2000
6000
A000
E000

3000
7000
8000
F000

An exam ina tion  o f the  tab le  w ill show  th a t any fo u r co n tiguous 
b locks w ill a u to m atica lly  com e from  d iffe re n t co lum ns. If  b locks 
were se lected  a t -1000, 2000, and 3000, then th e  fo u rth  b lock  would 
have lo  be 0000 (w hich is h igh ly  un like ly  on  an AIM/SYM/KIMI, 
4000, 8000, o r C000. fo r tha t 16K segm en l o f memory.

P ro to type  A rea: A  p ro to typ in g  area p rov ides space  and s u p p o rt for 
Ih e  a dd itio n  o f spec ia l c irc u its . The a c tu a l p ro to ty p in g  g r id  is 
a p p ro x im a le ly  2 "  by 2-1/ , "  and  c o n s is ts  o f a m a tr ix  o f 13 by 28 
holes spaced fo r  s tandard  so cke ts  and IC 's . The a rea  is  des ig n ­
ed so  lh a l w irew rap  o r so lde r s o cke ts  m ay be  used. The address 
and  d a ta  lin e s  are re ad ily  a cce ss ib le  to  th is  a rea and conven ien t 
+  5V and g round  runs are provided. C on n e c tion s  to  th is  area 
m ay be m ade th ro u gh  a sepa ra te  co nn e c to r fa c i li ty  w h ic h  can 
su pp o rt a s ta n d a rd  co nn e c to r w ith  up  to  50 p ins.

M ICRO Bus C om patib le : The co nn e c tio ns  betw een th e  DRAM PLUS 
and  th e  A IM /SYM /K IM  fo llo w  Ih e  sam e co nve n tio ns  used by the  
o r ig in a l KIM-4 m o the r board . DRAM PLUS m ay be in te rfa ced  via 
a  s im p le  cab le  o r the  MOTHER PLUS.

General In fo rm a tio n : The board  is  h igh  q u a lity , doub le  s ided  w ith  
tw o  se ts  o f go ld  p la ted  fin ge rs  w ilh  Ih e  sam e p o s itio n in g  a s  the  
c o n n e c to rs  on  th e  A IM /SYM /K IM . The board is th e  sam e size 
and shape  as th e  SYM and KIM: 7 - '/ ,"  w ide  (exc lu d in g  th e  edge 
connecto rs) by 10-’ / , "  long  A ll IC 's  are so cke tle d  to  m ake fie ld  
repa ir and se rv ic ing  s im p le . F u ll d o cu m e n ta tio n  c o n s is ts  o f  in ­
s tru c tio n s , schem a tics , p rog ram  lis t in g s , da ta  shee ts  and ap­
p lic a tio n  notes. A  M em ory Test and  an  EPROM P rogram m ing 
Program  are  provided on  a ca sse tte  tape  w h ich  loads and w orks  
on  Ih e  A IM /SYM /KIM . J h e  DRAM PLUS M anua l is  ava ilab le  
sepa ra te ly  fo r $ 10 .00, and th is  co s t m ay be a pp lied  to w a rd s  the  
purchase  price.

Trade-in: You m ay be able lo  trade-in your Rev B MEMORY PLUS
board tow ard  a DRAM PLUS. W rite /C a ll fo r  deta ils .a re  requ ired

DRAM PLUS w ith  16K RAM [TCB-101-16] $295“  US/Canada, or $325°° A ll Other Countries, p lus shipping and handling. 
DRAM PLUS w ith  32K RAM [TCB-101-32] $395°° US/Canada, o r $435°” A ll O ther Countries, p lus sh ipping and handling. 
Shipping/Handling: US S2»“ Canada $6°° A ll Other C ountries $18“
This is one page from  our e ight page 1980 Catalog. Send name and address for your copy of the com pete 1980 Catalog. 

The COMPUTERIST, Inc., 34 Chelmsford Street, Chelmsford, MA 01824 617/256-3649



MICRO SUBSCRIBERS SPECIAL

Y o o j  C o K K o " D « d P - ( s o  c  e>

Just about a year ago, Skyles Electric Works introduced 
a 15 inch wide keyboard with all PET functions on nice, 
plump, full-sized keytops with torsion spring action. 
S.E.W. knew that most owners of the PET 2001-8 couldn't 
remain happy with the undersized keytops and unsatis­
factory spring action.

Now you have announced that, effective in January of 
1980, all PETs and CBMs would feature full sized key­
boards .

So, thank you, Commodore, for confirming that S.E.W. 
was right all along.

M eanw hile, S .E .W . hasn’ t been res ting ...and  now offers w ith  the Big 
KeyBoard an 18 inch ribbon cable at no extra charge...and a cassette tape 
conta in ing BASIC and machine language program s tha t convert the Big 
KeyBoard to ASCII or typ e w rite r operation, including lower case 
characters, and upper case through the sh ift key. Even a sh ift lock, 
quotations in the proper place, num bers across the top row.

#Wfc * ‘ «
fUK f t "  T  V  U  * «  • #

fWfcx **&- +'* & * 4 , 1 *  j
«#»• *■» *  <m

A l l  keytops doub le shot for life tim e  durab ility . Sw itch ing action uses go ld  cross-point 
contacts; torsion springs are go ld  p lated. H ous ing  is b lack heavy gauge a lum inum . En tire  
un it can be r in sed  to clean under water and  le ft to dry. 120 day warranty. Only $125 00*

M ICRO  SUBSCRIBERS SPECIAL T ILL  M A Y  15, 1980 $99.50*

Wouldn’t You Love Your PET 2001-8 Even 
More With the Skyles Big KeyBoard?

Enclosed is my MICRO address label showing subscription number, please send
-----Big Keyboard(s).Enclosed is a check $--------- 1. Charge my VISA, Mastercharge
(circle one) #_____________________ Expires________

V .

"Ca liforn ia  residents: p lease add  6%  or 6  5%  sales tax as required

Skylcs Elcctric Works
2 3 1 E  S o u t h W h i s m a n  R o a d  
M o u n ta in V ie w .C A  94041 
(408) 735-7891



New and Better PET 
User Port Printer Routines

A series o f programs are presented which drive any TTL, M ichae l T u iioch

parallel, o r ASCII prin ter from  the PET’s user port. Skn

10S00 POKE350 * 1 <S: SYS84S
FORR=0TO23:FORC=0i035 

10010 fl=PEEK< 327SS+C+R*40 > 
lPini=i IP 0=18 RND C=0 THEN STOP 
10020 IF R<=31 THEN P=fi+64::GOTO10060 
1RR7R IF R<=63 THEN 10060 
10040 IF fl>127 THEN fi=R-127:GOTO10060 
10045 R=R+32 
19060 POKE850 > R :SVS82S 
10070 NEXT C :POKE850 *13:5VS826

This a rtic le  describes three program s 
which drive  a p rin te r from  PET'S user port. 
Any TTL, para lle l, ASCII, p rin te r can  be 
driven. Tw o o f the  program s are in 
m achine language and one is  in BASIC.

A lthough  there  are several IEEE to 
serial and IEEE to  para lle l adaptors 
ava ilab le  fo r the  Pet, the  user’s  po rt is 
often needed to  drive  an ASCII device. In 
my case I saved $100 d o lla rs  by using the  
user port to  drive  m y Trendcom  printer. 
No hardw are (except a  cab le  and tw o  con ­
nectors) is  required. The so ftw a re  is 
equally s im p le : A p rin te r driver w ith  hand 
shake and a screen reader.

There are several reasons to  drive  your 
prin ter o r o th e r ASCII device from  the 
user port. F irs t, it is  qu ick  and easy. Se­
cond, som e o f the  IEEE to  ASCII adapto rs 
respond to  any and a ll device addresses. 
Third, i f  you a lready have an adaptor, the 
user po rt a llo w s  a  tem pory ins ta lla tion  
w ith o u t in te rfe ring  w ith  ex is tin g  devices. 
A nother reason is  th a t i t  a llo w s  you to  
have be tte r and m ore d irec t co n tro l over 
the ou tpu t. Both  d a ta  and hand shaking 
can be done e xp lic it ly  w ith  so ftw are. 
F inally, and fo r m e m ost im portan tly , it 
saves m oney. Ju s t $2.19 fo r a ribbon 
cable and tw o  jun kb o x  connecto rs, had 
me p rin ting

In genera l th e  fo llo w in g  tw o  program s 
c o m p r is e  a  s c re e n  p r in te r .  T w o  
param eters can be ad justed  by the  ca ll­
ing program  (or as d irec t com m ands): 
S ta rt po in t, and +  o f row s (if im ­
p lem ented in  RAM), Thus a  sp e c ific  area, 
o r w indow , o f the  screen can be printed. 
The tw o  p rogram s are named: 1. Prin ter 
Driver and 2. Screen Reader. For tim ing  
reasons P rin ter Driver is  im p lem ented on ­
ly in  m ach ine  language. Screen Reader, 
however, can be im p lem ented e ithe r in 
m achine language (Version A) o r BASIC 
(Version B).

10080 NEXT R 
10090 RETURN 

RERDV. F ig u re  1
Let's  s ta rt w ith  the easy one f irs t—  the  

BASIC Screen Reader. F igure 1 is  a  lis ting  
o f th is  rou tine . Line 1000 c lears the  sm all 
p rin te r b u ffe r by m aking  a carriage  return 
and ca llin g  P rin ter Driver (located a t 826 
in th is  example). Line 10005 fo rm s the 
screen reading loops w ith  R the  Row 
coun te r and C th e  Colum n counter. Here 
on ly  eleven lines are printed. The Screen 
V a lue is p laced in to  A  by line  10010. Lines 
10020 th rough  10045 convert the  screen 
value to  its  equ ive lent ASCII code. N otice  
th a t g raph ic  characte rs are p rin ted as 
low ercase le tte rs  if  they are on le tte r 
keys. Reversed le tte rs  are p rin ted as not 
reversed le tte rs, and not all g raph ic 
characte rs are printed. F igure  2 gives a 
sam ple  o f p rin t o u t fo r the  PET characte r 
set. The equ iva lant screen va lues are 
though  255. Version A is  the  m achine 
language equ iva lent o f Screen Reader.
It's  p rinc ip le  advantage is  th a t i t  runs 
hundreds o f tim es faster. In fac t, on my 
T rendcom e 100, w h ich  p rin ts  bidirec- 
tio n a lly , you c a n 't even see it hesita te  
betw een lines. A t the T rendcom ’s  40 
char/sec rate, a fu ll screen o f 1000 
characte rs is p rin ted in 30 seconds. Not 
Bad!

A no the r advantage  is  th a t you can hide 
i t  in the  second casse tte  b u ffe r and load 
it in on ly  once. The BASIC version has to  
be a ttached  to  you r program  som ehow.

A flo w  ch a rt is  show n in fiqu re  3. It is 
a nno ta ted  fo r the m achine langage ver­
s ion. F igure  4 show s the d issassem bled  
code. F igure  5 g ives the  HEX code as  out 
put by the  PET m on ito r program .

B lock  I in itia lize s  a ll reg isters. The 
screen read address is  in itia lized  to 
32767. T h is  is  one less than  the  upper left 
screen s ta rt address value. M em ory loca­
tion  995 ($03E3) is  the  num ber o f Rows to 
be prin ted . I t ’s  used as the  Row counter. 
A  co lum n co u n te r is s tored in 992 (03E0). 
It is in ita lized  w ith  40 and 40 is  held in the 
X reg is te r fo r  la te r use.

B lock II in crem en ts  the screen read ad ­
dress. B lock  III ge ts  the  screen va lue oc­
cupy ing  the  screen read address. This 
va lue is  s tored in loca tion  996. B lock IV is 
the  ad jus tm en t rou tine . This is  d iffe re n t 
from  the  schem e used in the  BASIC p ro ­
gram . Instead o f using sub trac tion , add i­
tion  is  used. A lthough  the lo g ic  is  in ­
verted from  the  BASIC oroaram . the  value
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ad jus tm en ts  are the  same. C rit ica l tem ­
porary sto rage  rig is te rs  in add ition  to  the 
program  its e lf are lis ted  in tab le  I. The ad­
ju s te d  va lue is  passed to  the  P rin ter 
Driver (B lock V).

W hen co n tro l re tu rns to  Screen Reader 
the  co lu m s  co u n te r is  decrim ented. If the 
co lu m n  co u n te r is  no t equal to  zero, then 
it is  reset to  the  value s tored in the  X 
reg is te r (no rm a lly  40). Rows are then 
decrim ented  (B lock IX)

B lock  X checks fo r the  row  coun te r 
equal to  zero. If it is not, then a new 
screen va lue is  read. If it is then  th a t the 
program  returns co n tro l to  the  ca lling  
routine.

The P rin te r Driver rou tine  d issassem bl- 
ed lis tin g  is  show n in figu re  6. The PET

Decimal

1 . 2
992
993
995
996 
852

m on ito r HEX dum p is  given in figu re  7. 
P rin ter Driver takes a  value (here stored in 
85210), p laces it  on the  user po rt ou tpu t 
lines, provides a da ta  ready ou tpu t pulse 
and w a its  fo r an AC K now ledge pulse. 
NOTE: If no AC K pu lse is returned the 
program  w ill con tin ue  to  hold the  PET o ff 
line. You m ust assure  an ACK pu lse  w ill 
a lw ays be returned!

The above descrip tion  o f P rin ter Driver 
a lso se ts  up the  V ia reg isters. Each tim e 
it is  entered it resets these reg is te rs fo r 
its  ow n use. O nly the  E84C reg is te r is 
restored to  its  o rig ina l value. Further, the 
rou tin e  in h ib its  in te rrup ts. If an in te rrup t 
were to  o ccu r du ring  the b rie f tim e  a  data 
ready pu lse w as being given, m u ltip le  o u t­
pu ts  cou ld  be caused (and it does hap­
pen). There is  a lso  the  chance th a t the 
ACK pu lse  w ou ld  be m issed, leaving PET 
in L im bo. U n fo rtuna te ly  th is  b it o f protec-

Table I

t io n  has an adverse s ide  a ffec t. PET’s  in ­
terna l c lo ck  w ill no t keep co rre c t tim e. 
Depending upon the  am oun t o f p rin tin g  
and yo u r p rin te r 's  ch a ra c te ris tic s  th is  e r­
ro r can be substan tia l.

There are several im provem ents  w hich 
cou ld  be m ade to  these rou tines. Revers­
ed cha racte r handling  cou ld  be added to  
the  "A "  version o f Screen Reader. B lanks 
cou ld  be o u tpu t fo r nonprin tab le  g raph ics  
cha racte rs . C odes co u ld  be developed fo r 
cu rso r com m and characte rs. You w ill pro­
bab ly  w an t to  m ake changes fo r you r pa r­
tic u la r p rin ter. There is room  w ith in  
Printer Driver to  add a de lay loop o r NOPs 
to  s tre tch  the o u tpu t pulse. F ina lly , 
P rin te r Driver can be used a lone  by pass­
ing ASCII va lues d irec tly . S im p ly  use 
PET's ASC ( ) com m and and Poke lo ca ­
tion  852.

645 65ft 66B bf'U b«L> 69t
70F 716 72H 731 74 J 75k
76L 77M 78N 790 30P 81Q
82R 838 84T 35U 86V 57h
33X 89V 90Z 91C 32\ 93]
94 ' 95_ 32 33! 34:: 35#
36$ 37* 38& 39' 40< 41)
42* 43+ 44, 45- 46. 47/
480 491 502 513 524 535
546 557 568 579 58: 59;
60< 61 = 62> 637 96" 97a
98b 99c 100CI 101® 102f i
104h 105 i 106J 107k

11 Bn m o  112P 113q
liet 117U 118V 119U.I 
1 2 2 z  1 2 7 {  1 2 4 1  1 2 5 J -

103 i 
i 1 
i 20.*. 
I  i - b  'v

109m
i 1 D’=-
i21y
127

123 123 130 131 132 i-33
134 135 136 137 138 i39
140 141
142 143 144 145
146 147 148 149 150 151
152 153 154 155 156 i57
153 159 650 666 67C 68 li
69E 70F 716 72H 731 74 J
75K 76L 77M 78N 790 60P
31Q 32R 338 84T 35U 86V
87W 88X 89V 90Z 91 L 92 \
S3] 94 a 95_ 32 33! 34,!

Function 

Screen read address 

Column Counter 

Row counter 

Row input value 

Screen value 

Value of output charater

35* 36* 37* 38?- 39'' 40>:
41) 42* 43+ 44# 45- 46.
47/ 480 491 502 513 524
535 546 557 568 579 58:
59; 60< 61= 62> 63? 96'-
97a 98b 99c l00d 101* 102t 
1039 104h 105 i 106J i 07k 10H1
109m 110n m o  H2p  ii3q li4r-
115s net- 117U litiV nsw  120*

121y 1222 123C 124 i i25> 126̂ -
127 128 129 130 1j i  iaz

133 134 135 136 137 i3S
139 140 141
142 143 144
145 146 147 148 149 150
151 152 153 154 155 156
157 158 159 650 32 ■1-2
32 32 32 32 32 32
32 32 32 32 "70

32 32 32 32 32 32
32 32 32 32 32 'I'cL
32 32 32 32 32 32
32 32 ■70 32 32 32
32 32 32 32 32 32
32 •70 32 32 32 sj2
32 32 32 32 32 32
32 3? 32 32 32 A "I-

32 32
F ig u re  2
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c f - p r c M  p r c r - "•

BLOCK l ENTRY

BLOCK I

GET

BLOCK III

BLOCK V

BLOCK VI

BLOCK VII

BLOCK VIII BLOCK IX

BLOCK X

END

F ig u re  3

SET
BOW
COUNTER

SET
COLUMN
COUNTER

Incrim enl
JMP
Re ference

GET SCREEN 
SYMBOL 
VALUE V

JM P PRINT 
SUB

SET COL 
CNTR 
DEC ROWS

OUTPUT 
CARRIAGE RETROWS =  0

JM P PRINT 
SUBRETURN

STPRt & B 4 S  END 2*985

TIKE ?. 88378 DOTE 981779

F igure  4: M ach ine  Language L is tin g  o f V ers ion  A  S creen Reader. N ote  
th a t th e  lis t in g  is  fo r  a h ig h  m em ory lo ca tio n . Addresses fo u n d  a t the 
fo llo w in g  hex lines  m u s t be changed  to  re lo ca te  th e  program :

$70(9, $70fc, $7108, $7113, $7129, $7134, $7137.

2?8JB 70OE P9 99 L0VT'"' '"'9 'c
£5848 7930 Hi FF LDXIM FF ‘255
28859 70B2 8E 01 0OSTX 1
22SF.3 70S5 02 7F LDXIM 7F 127
28855 70B7 8E 02 88STX 0002 2
28858 7030 PE E3 03LDX 83t3 885
•- p o p  1 7 P p n  p r  c i  03STX 03E1 893
28884 70C0 02 28 LDXIM 28 49
vpppp 70 C 2 E0 NOP
28887 700? 8E E0 038TX 03E0 852

2S>:7ri 7008 18 CLC
2*97 i 70C7 PD 01 00LDO 0^91
28874 7000 88 01 0D0IM 01
ppo-p 7 DC C 8D 01 08STO 0991
28878 70OF 00 02 00LDO 0882
28882 78D2 t;9 98 PPUiM L"8
28884 70D4 '3D 82 088TO 0092
28887 79D7 18 CLC
28883 78D8 Bi 01 LD0IV 01 1

n / p m w  t;u t.4 iw sT o  8
r .

z ?
1

7CC0 88 ~c PD'..-i‘* 7''_

2-: -85 70Dr 80 IF BCS l!"
2 7  7r-Ei PD F4 03LDO 03t4 Set
288 ~1 70E4 88 00 ODCIM C0
ppcf :• 7rF8 B0 25 BCS 25
239£4 70E8 OD E4 03LDO 83E4 888
28807 78FB 88 El PDCT' El £25
2P.8fl:3 78E0 80 37 BOS 37
28811 ??cz PD E4 031.DP 93E4 888

7 0 -2  88 40 ODCIM 49 64

28818 ?0F4 EO W ?
-• r;ljp 0

w i n  7 t f h 6  B D  5 4  0 3 5 - 1 0  9 3 5 4

7* *  »  3« 71JSR nzn  2B968
28924 70FC 4C 18 71JMK 7 lie

'm v ,'- ryFF t'O N0p

71tf8 tH MOP
28828 7181 RO E4 03 4
28* ? ?  7104 SSO
288/3 £3 8 ^  SBCi 6 0  J28

288S5 7187 ?8> CLC _ ____
4f: DO 70JMP 78D-!
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2897* 7 i08 EP
28940 710C
2 8 9 4 1  7 H ? n
28944 7110

28945 7111 
28947 7113
28950 7116
28951 7117

f. 'IJF

EC1 N U P
c n  y ' L D P  

18 CLC
b y  £ ‘u  t p r  i  m 
4C Fk 70JMP 
FP NOP
Em M i ik

28995 7143 P9 FE LDAIn FE -icr awl-J-f

V I I

70 Fb

2yy52 7118 
28955 7118 
28957 71 ID 
28980 7120 
289S3 7123 
28985 7125 
c'o9bb 7126 
28969 7129
28972 712C
28973 712D

:9?«
375 712'P

t- 0 
P9 0 J

G~?“? 1 i • 7171 PD 54
930 7134 20 3m
GOT r' 1 •*> < C6

CE E0 03DiC 
d p  p p o n e 
8E E0 03STX 
CE El 03DEC 
00 09 BNE 
60 RTS
PD E4 03LD3 
4C FR 70JMP 
EP N0°
b [ T P

LDP IN 
03STP

i v j

0354
7i3P
7 f T K

F ig u re  5

PF'DV.

C -- 
.■ f

s PC SR PC 
IJbtU 6li .i'd
H 70PE.»713" 

0  1 
r-'fi-h r!y yy 
.-■ 'itJb  a t

?0E:E El 03 P2
■ a 70C6 13 PD 01
■ " 70 CE 00 PD 02
. : 70 DS 00 18 91
■ * 70 DE 7C B0 1 p
.: 70ES 90 25 PD

70EE 37 PD E4
. : 70 - 6 8D 54 03
* r 70CE 71 EP EP
■ • ■ 7 IDS 80 18 4C

. ; 710E F4 03 18
• ■ ■ 7116 EP EP CE

. : 71 IF E0 03 CE
■ * 7126 PD E4 03
■ r 712E FP P9 0D
■ B 7136 71 4C CS
B X

KR VR S'P 
i ' t  6 1  h t

2 3 4
i- . 'V  V. I-

an 00 Hi 
28 EP 
0 0  6 9

00 69
01 8D

c o 9 1 8

P - '  j

03El 993 
09 9

03E4 996 
70 FT; 28913

289'^5 
2687j

03 69 
20 3P

70 P9

L.
■J K I

r- 0 Hi.'

'r.£ y 'i

l-'h F0 fiV

01 8D 01
00 Pf! 02
E4 03 69
03 69 C O

69 El 60
40 FP L'S
71 4i;
03 "7p

EP EP PD
4C C p 70
D0 PP oii.
D0 09 60
70 EP EP
03 20 3P
PF 8D 43

3TPRT 28986 

TIME 160S14

PRINTER DRIl'ER 

END 2505i 

DPTE 09/17/79 

F ig u re  6

';-C

ii'c'SoS 713P P9 LDPIM i_ lT 25520Q00 713C 6D 43 E8STR E843 5945
28991 713F PD 4C E8LDP E84C 59463
28994 7142 * r. PHP
28995 7143 H9 FE LDPIM FE 254
28997 7145 SD 4C ESSTP ES--C 5946
29000 7148 PD 49 ESLDfi ES4B 59467
29003 7146 29 E3 PNDIM P7 227
29005 714D SD 46 ESSTP E84B 59467
29008 7150 EP NOP

29009 7151 EP NDP
29010 7152 ( 0 SEI
29011 7153 PD 54 03LDP 0354 P S ’•*'
29014 7156 SD 41 ESSTP ES41 59457
29017 7159 PD 40 ESLDP ESJC 5946:
29020 715C 29 IF PNDIM IP 31
29022 715E 09 C0 ORPIH CO 192
29024 7160 SD 4C ESSTP E84C 59463
29027 7163 EP NUP
29023 7164 EP NUP

29029 7165 EP NUr
29030 7186 EP NL'P
29031 7167 PD 4C ESLDP E84C 59468
29034 716P 09 E0 ORPIH E0 224
29036 716'C SD 40 ESSTP £840 53463

f'lbh tP f-'lJK
Li y 040 .-'1,-y lo Cl C
29041. 7171 FP M_.P
29042 7172 PD 4D ESLDP by4U S3469

f' l r' b Z'3 y;-:1 1.. 4'

'dawf r"l f-y f-y b>!' H
vyy4H ,•'179 by h'LM
29050 717P C.C; I'LL-
29051 7176 60 RTS
i'H052 717C EP NC p
4'yyt'.; .-'i ,'U LM NUP
29054 '7l7E EP ML'K
29055 '717F 00 BRK
29056 'PI 80 00 E'RK
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H h M j 'r  „ 

HUH

! ’+■ h‘lj ys AC X K VR SP
c .I* C6E0 30 38 7F ~7 "• cp
, M 71?:a ,7189

0 v 4 cr 
. i 6 ”7

C~. I isQ ! I  TOR
i r*'--DXK!:
REA 
1“  i ' • 1

DV.

!>- or- SR PC VP VR Cp
a .? CSEO 3P 79, 7 31 FF

i,.: " 7  -1 ~ 'p., ?:.?••I
0 1 "7 4 '.j 6

7

. " 7).3fl A 9 FF 8D 43 E8 PO J f; E8
. 7142 4y A 9 h j- 80 4C E6 AD 4B

714 p E8 29 rr"7 80 48 E8 EP IE A
■ 7152 7 0  

i *_* flu 54 R3 80 41 cr q flu
. 7J.5A 4C E8 v O IF 09 C0 80 ■: P

.  5 7162 C T O EA EP EP EH HU 4C Ey

716P 09 E0 80 4C E8 EP 1 P EP

9 ” 7172 flu 40 E8 29 02 F0 F3 ey

,  ■ 717R 58 60 EP FA EA 09 r j  'r l 2 4

%

F ig u re  7

G enera l Purpose 10 B oar d
f o r

APPLE II
*  2 8 bit p r og r a m m a b l e  IO ports

*  1 t i m e r / s q u a r e  wave generator

*  1 I imer/counter

*  1 s h i f t  r e g i s t e r

*  2 IO cables 50 pages instructions

*  L a r g e  a r e a  f o r  u s e r  b u f f e r s ,  r e l a y s , e t c .  

Bo a r d  u > »  6 5 2 2  V I A  S« e  M I C R O ,  13:4 1 ,  15:17,  17:27,  1979

O r d e r  A P  1 . 0  $ 6 9 . 5 0

E x t e n d e r  C ard  fo r APPLE
L i f t s  IO boards  4 "  a bo ve  chassis 

A l l  l ines l ab e l e d  and numbered  

C o n v e n i e n t  test p oi nt s  for al l  lines 

O r d e r  AP  2.0 $24 . 50

O r d *  r s  p o s t p a i d  i n US

T t x a i  r e s i d e n t s  a d d  5% t a x

M C  -  V I S A  o r d « r *  • m u i  t g i v «  
a l l  c a r d  d a  ta

microAust in  

P O  Box 14408  

Aust i  n, T e x a s  

7 8 7 6 1

GREAT 
PET 
SOFTWARE
"Precise, humanized, well documented an excellent 
value” are the applauds now being given to United 
Software’s line of software. These are sophisticated 
programs designed to meet the most stringent needs of 
individuals and business professionals. Every package 
is fully documented and includes easy to understand 
operator instructions.
D A TA B A S E  M A N A G E M E N T SYSTEM  - A  com pre h e ns ive , in te rac tive  
system  lik e  those  ru n  on  m a in fram es! S ix  m odu le s  c o m p ris in g  42K  o t 
p rog ra m m in g  a llo w  y o u  to ; c rea te , e d it, de le te , d isp la y , p r in t, so rt, 
m erge, e tc ., e tc . - da tabases o f u p  to  10,000 records . P rin te r rou tines  
a u to m a tica lly  gene ra te  re po rts  a nd  labe ls  on  dem and . 60 pages o f 
co nc ise  d o cu m e n ta tio n  are inc lu d ed . R equ ire m e n ts  - 16-32K PET and 
2040 D ua l D isk  (p r in te r o p tio n a l). . . C os t $125

A C C O U N T S  R E C E IV A B LE /P A Y A B LE  -  A  co m p le te , ye t s im p le  to  use 
a c c o u n tin g  system  des igned  w ith  th e  sm a ll b us inessm an  in  m ind . The 
U n ited  S o ftw a re  system  genera tes and  tra cks  p u rch a se  o rd e rs  and 
invo ice s  a ll th e  w ay  th ro u g h  p o s tin g  "c o n tro lle d ”  a c c o u n ts  payab le  and 
accou n ts  rece ivab le  subsystem s.
Keyed R andom  A ccess f ile  m e th o ds  m akes data  access a lm ost 
ins tan taneous. T h e  lo w -c o s t s o lu tio n  fo r  th e  f irs t tim e  c o m p u te r user 
w ith  u p  to  500 a c tive  a ccou n ts . R e q u ire m e n ts -3 2 K P E T , D ua l D isk , any 
80-co lum n  p rin te r. . . C o s t $175

C A S H  R ECEIPTS & D IS B U R S E M E N TS  - M akes i t  a b reeze to  tra ck  all 
o u tg o in g  paym en ts  m ade  b y  any  typ e  o l  bus iness  o p e ra tio n . C hecks 
are tracked  b y  num b e r and ca te g o rize d  by typ e  o f expense . S o rting , 
sum m ary, a nd  a u d it tra ils  m ake i t  easy to  p o s t to  g ene ra l ledge r. T h is  
system  a lso  ca te g o rize s  in c o m in g  rece ip ts . Uses K R A M  f i le  access 
m ethod. R equ irem en ts  -  32K PET, D ua l D isk  (p r in te r  o p tio n a l). C ost

$99.95

KR AM  - K eyed R andom  A ccess M e th o d  - T h e  new. u ltra - fa s t access 
m e thod  fo r  the  PET D isk, p rov id e s  keyed  re trieva l/s to ra g e  o f da ta , in 
e ith e r d ire c t o r  sequen tia l m ode, by e ith e r fu ll o r  p a rtia l key  values. 
W ritten  by U n ite d  S o ftw a re  in  6502 m ach in e  code , a nd  d es igned  w ith  
the  PET in  m ind , it e x p lo its  a ll th e  b e n e fits  o f th e  PET D isk , a llo w in g  fu ll 
o p tim iza tio n  o f y o u r  system . E lim inates  th e  need  fo r  "S o r t"  rou tines! 
KR AM  prov ides f le x ib ility  neve r seen o n  a m ic ro  b e fo re . K R A M  is 
m ode led  a fte r a ve ry pow e rfu l access m e thod  used o n  la rge -sca le  IBM  
V irtu a l S to rage  m a in fram es. S o  "K R A M " a ll you  can  in to  y o u r  PET - it 
w il l love y o u  fo r it. . . C os t $79.95

(S ub licenses ava ilab le  to  so ftw a re  houses.)

PR O G R AM S FOR 
EN TE R TA IN M E N T
S pace In trude rs  

("B es t G am e o f 1979") . .$19.95
J u ry /H o s ta g e ........................ 12.50
K e n tu cky  D e rb y /R o u le tte  9.95
A lie n  I.Q ./T a n k ...................  9.95
Tunne lv is io n /M a ze  C hase 14.95
S ubm arine  A ttack  ............. 9.95
B a ttle  o f M id w a y ...............  7.95
Laser T a n k  B a ttle ...............  9.95
S w a rm ....................................  14.95

S u p e r S ta r tre k .....................  14.95
PET M u s ic  B o x ...................  29.95

U N ITE D  SOFTW ARE 
PR O G R A M S  FOR BU SIN ESS

C h e c k b o o k ............................$15.95
M o rtg ag e  .............................. 15.95
F in a n c e .................................. 12.95
B onds ....................................  12.95
S to ck  A n a ly z e r ...................  22.95
S to ck  O p t io n s .....................  24.95
6502 M acro  A s s e m b le r. . .  49.95

Look fo r  the  RED -W H ITE-BLU E U n ited  S oftw are  D isp lay at 
yo u r local com pu te r dealer, o r  send check o r m oneyorder, 
p lus $1.00 sh ipp ing  to:

UNITED SOFTWARE OF AMERICA
750 T h ird  Ave. D ealer inqu iries  inv ited
New York, N.Y. 10017__________________



Southeastern Software

DATA CAPTURE 3.0

Is DATA CAPTURE just another smart terminal program for your Apple II® or 
Apple II Plus®?

NO. It is a GENIUS TERMINAL PROGRAM and is designed to be used with the 
Micromodem II®.

Tired of watching data and programs scroll off the screen forever? Then DATA 
CAPTURE is the program for you.

•  ANYTHING that appears on the screen of your Apple II can be captured. 
Any program or data.

•  You can then save what you have captured to disk, dump it to your printer 
or even do simple editing with DATA CAPTURE.

•  You can use DATA CAPTURE to compose text offline for later transmis­
sion to another computer. Think of the timeshare charges this will save you.

•  Use DATA CAPTURE with the Dan Paymar Lower Case Adapter and you 
can enter lower case from the keyboard for transmission to another computer 
or capture both upper and lower case.

•  A program is also included to convert your programs to text files for 
transmission using DATA CAPTURE.

•  You receive two versions of the program. One is for upper case only and 
one for both upper and lower case use with the above adapter.

DATA CAPTURE will save you money if you are using a timesharing system 
because you can compose messages offline for later transmission. You can also 
quickly capture data for later reading, printing or editing. Requires DISK II®, 
APPLESOFT II®.

Price $29.95

If your local dealer does not have DATA CAPTURE then order directly. We ship 
DATA CAPTURE within 3 working days of receipt of order and welcome your 
personal check. We also accept Visa and Master Charge. Add $49.95 if you would 
also like to order the Dan Paymar Lower Case Adapter at the same time.

Ask for a catalog of our software.

Apple II, Apple II Plus, Disk II and APPLESOFT II are trademarks of Apple Computer Company. 

Micromodem II is a trademark of D.C. Hayes Associates, Inc.

SOUTHEASTERN SOFTWARE 
7270 Culpepper Drive 

New Orleans, LA 70126

504/246-8438 504/246-7937



Sym bol-Table S orte r/P rin te r fo r  th e  AIM Assem bler
by Mel Evans 
[MICRO 20:43]

Microbes
"After m ore extended use o f the  program ,I have found the 
following pa ir o f bugs.

The firs t can  be cured by rep lac ing  the  code show n in F igure  1A 
(occurring a t the  end o f sub rou tine  SORT) by th a t in F igure  1B. 
The old code w orks  o ften , but no t a lways. The new code a lways 
works.

The second bug w on 't show  u n til you s ta rt g e tting  fancy w ith  
your source  code. I w as m istaken  in th in k in g  th a t m em ory loca­
tions 003C, 003D con ta in  the  address o f the  las t sym bo l found 
during assem bly. Instead, they co n ta in  the  address o f the  last 
active sym bo l. W ith  s tra ig h tfo rw a rd  code, these w ill be one and 
the same. But suppose  you have w ritten  you r last subrou tine  
(let's ca ll it SUBZ) and then decide to  in itia lize  a coup le  o f zero- 
page addresses (s ta rting  a t ZP1) as in F igure  2A. A fte r 
assembly, the  las t sym bo l w ill be SUBZ, bu t the  las t ac tive  sym ­
bol w ith  be ZP1. And w ith  th is  s tored in  003C, 003D, you w ill get 
a very sho rt lis tin g !

The problem  cou ld  be so lved by re-w riting  the  program  to  avoid 
using 003C, 003D. But, the r’s  a  s im p le r so lu tion , as shown in 
Figure 2B. Add a  new sym bol, LAST, as the  las t by te  o f the 
program. (This is  a good p ractice  anyway. A fte . assem bly, the 
address o f LAST te lls  you p rec ise ly  how m uch m em ory the  pro­
gram needs.) The, a fte r in itia liza tio n  and any o ther housekeep­
ing, add the  line " *  =  LAST” . This m akes " la s t ac tive " equal 
"LAST", and th e  lis tin g  com es ou t com p le te ."

Submitted by: Mel Evans
ERIM, P.O. Box 8618 
A nn Arbor, M l 48107

and

Updates

Expanding the  SYM -1  ... A dd ing  an ASCII Keyboard
by Robert A. Peck 

[M ICRO 21:5)

"A s  we d iscussed, here is  a co rrec ted  vers ion  o f m y progrm  
lis tin g . Som ehow  the  hex lo ca tions  co lum n o f th is  lis tin g  was 
no t used fo r the  a rtic le . [Sorry about tha t - MICRO] T ypos co r­
rected on f in a l version in c lud ing  labe l "D IS P ”  change to  WAIT2 
a t loca tio n  206 (minor), inco rrect ob jec t code fixe d  a t line  222 to 
20 47 8A .... Last w as p o in te r to  KSTAT a t line  240 w h ich  shou ld  
be  3 9 .”

S ubm itted  by: Robert A. Peck 
P.O. Box 2231 
Sunnyvale, CA 94087

JSR CRCK 

JSR INCADR 

BMI PRNT1 

BEQ PRNT1 

JSR GAP 

RTS

Figure 1A: O ld SORT Code

SUBZ

RTS

* = Z P 1  

.DBY $0A0B

y
.END

Figure 2A: W rong "L a s t A c tive "

JSR CRCK 

TXA

BNE FIN 

JSR INCADR 

BNE PRNT1 

DEX

BNE PRNT1 

FIN JSR GAP 

RTS

F igure  1B: New SORT Code 

SUBZ

LAST RTS

* = Z P 1  

.DBY $0A0B

9
*=LAST

9

.END

F igure  2B: R ight “ Last A c tive "

0 20 0 20 88 81 GKEY JSR SAVER SAVE REGISTERS
0 20 3 AD 01 AS LDA A801 GET PARALLEL A S C II
0204 FO 24 BEQ W AIT2 UNLESS NONE,THEN BRANCH
0208 35 F-l STA o o n STORE I T  A WHILE
020A A9 10 LDA #510 DEBOUNCE CONSTANT
020r 85 EF STA OOEF DEBOUNCE
020E C6 F0 WAIT1 DEC OOiO SMALL LOOP
0210 DO FC BNE W A IT !
0212 C6 EF DEC OOLt- LARGE LOOP
0214 no F8 BNE WAIT1
0 21 6 20 03 89 SCANA JSP IJSCNM SCAN D IS P LA Y £ USE SCANVEC)
0 21 9 2C 01 A 8 B IT A801 IS  KEY S T IL L  DOWN'1
021C 30 F8 BMI SCANA WATT FOR KEY RELEASE
021E A5 F I LDA 00F1 KEY UP. PROCESS KEY
0 22 0 29 7F AND 5S7F S TR IP  KEY STROBE B IT
0 22 2 20 47 8A JSR OUTCHR SEND INTO DISBUF
0 22 5 A5 F I LDA 00F1 GET IT  AGAIN
0 22 7 29 7F AND S57F STR IP  I T  AGAIN
022A 4C E8 81 JMP RESXAF RETURN WITH A S C II IN  A
022C A9 10 WAIT2 LDA 5S10 IF  NO KEY.
022E :v; EF STA OOEF SCAN DISPLAY
0 23 0 20 03 89 SCANB JSR 1JSCNV THRU SCANVEC
0 23 3 C6 EF DEC OOEF A NUMBER OF TIMES
0 23 ? DO F9 BNE SCANS THEN GO BACK
0 23 7 F0 CA BEQ GKEY AND LOOK AGAIN
0239 AD 01 A8 KSTAT LDA AS01 READ A S C II INPORT
023 f: 0A ASLA S H IF T  MSB INTO CARRY
023H 60 RTS R E T f CFLAG-1 IF  KEY BN..

0240 20 86 8B IN IT JSR ACCESS UNPROTECT SYSRAM
0243 A 9 00 LDA 100 MODIFY
0 24 5 8D 61 A6 STA A661 KEYBOARD
0 24 8 A9 02 LDA 502 INPUT
0 24 ft 80 62 A6 STA A662 VECTOR
0 24 0 A? 39 LDA 5S39
024F 8D 67 A6 STA A667 KEYPRESS
0252 A9 02 LDA t02 STATUS
0254 BD 68 A6 STA A668 VECTOR
0257 4C 03 80 JMP WARM WARM ENTRY.MONITOR



r n r r  i UP to S I 70. in merchandise 
r l l  t t  ! with purchase of PET-CBM item ! ! !
PET 16K Large Keyboard $  9 9 5  $ 1 3 0  
PET 32K large Keyboard $ 1 2 9 5  $ 1 7 0  
PET 8K Large Keyboard (New) $  7 9 5  $100  
PET 20 4 0  Dual Disk (343K ) $ 1 2 9 5  $170  
PET 20 2 3  Printer (pres feed) $  6 9 5  $  70 
PET 20 2 2  Printer jtrac teed) $  7 9 5  $ 1 0 0  
K IM -1 $ 1 5 9  (Add S30 (or Power Supply! SYM-1
AXIOM EX-801 P rin te r-P E T .... . . . . . . . . . . . . . . . . . . . . . . . . . .
2114  L 45 0  ns ....... .. ... .. ... .. .  5 .35 2 4 /4 .9 5
27 1 6  EPROM (5 Volt) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 5 5 0  RAM (for 8K  Pet) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PET 4 Voice Music System (KL-4M) ....... .. ... .. ..
All Books and Software .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Leedex Video 100 12" M onitor .........................

$  209 .00  
$ 477 .00  
1 0 0 /4 .4 5  

29 .0 0  
12.70 
34 .50  

1 5%  OFF 
119.00

ATARI —  INTRODUCTORY SPEC IAL
ATAR I 4 0 0 , A ta ri 8 0 0 , a n d  a ll A ta ri M o d u le s  2 0 %  O F F .

Heath W H-19 Terminal (tact, a s m .) ... . . . . . . . . . . . . . . . . . . .  770.00
Programmers Toolkit -  PET ROM Utilities ............  44 .90
PET Word Processor - Machine Language ............  24 .00

3M  "Scotch" 8 "  Disks 
3M  "Scotch" 5 "  Disks 
Verbatim 5 "  D is k s . .  
Disk Storage Pages . .

. . .  .  . 1 0 /31 .00  
. v Y ,  1 0 /31 .50  

1 0 /26 .50  
* ...... ..  10 / 3.95

a sse tte s  (all ta p e s  g ua ran teed ) P rem ium  qua lity , h iah  o u tp u t low  
no ise  in  5  screw  hous ing  w ith  labe ls : A G FA  PE 611

C -10  1 0 /5 .9 5  5 0 /2 5 .0 0  1 0 0 /4 8 .0 0
C -30  1 0 /7 .0 0  5 0 /3 0 .0 0  1 0 0 /5 7 .0 0

A dd  S 1 per order tor UPS shipping.
A s k  fo r  6 5 0 2 ,  T R S -8 0 , a n d  S -1 0 0  P ro d u c t  L is t .

A  B Computers 115 E. Stump Road 
Montgomeryville. PA 18936 
(215) 6 9 9 -8 3 8 6

BACLAN w o u ld  like to  kn ow  i f  you

W A N T  TO PROCESS D ATA 
ON YOUR APPLE?

• if so you should be looking for 
efficient tools to assist with data 
entry, (i.e. building files) and file 
handling (i.e. scanning, sorting, 
printing and copying files).

and

• if you are also looking for economy, 
we think you w ill be pleasantly 
surprised by the low price of the

BACLAN FILE HELPER

available at your App le  Computer Dealer 
in both Applesoft and Integer Basic versions

& BACLAN
-(301) 9 9 7 -9 6 1 0

P.O. Box 36
Colum bia, M D . 21 045

D IS K  D R I V E  W O E S ?  P R IN T E R  IN T E R A C T IO N ?  
M E M O R Y  L O S S ?  E R R A T IC  O P E R A T IO N ?  

D O N 'T  B L A M E  T H E  S O F T W A R E !

ISO-1 '" T J  ISO-2

Power L ine  Spikes, Surges &  Hash co u ld  be the  c u lp r it !  
F lopp ies, p rin te rs , m e m ory  &  processor o ften  in te rac t!
O ur un ique  IS O LA T O R S  e lim ina te  e q u ip m e n t in te ra c tio n  
A N D  cu rb  dam aging Power L ine Spikes, Surges and Hash. 
• IS O L A T O R  (IS O -1  A ) 3  filte r  isolated 3-p rong  sockets; 
integral S urge /S p ike  Suppression; 1 8 7 5  W  M a x im u m  load .

1 K W  load any socket ....................................................  $ 5 6 .9 5
• IS O L A T O R  (IS O -2 )  2  f i l te r  isolated 3-p rong  socket banks; 
(6  sockets to ta l);  in tegral S p ike /S urge  Suppression;
1 8 7 5  W  M ax lo ad , 1 K W  e ither b a n k ....................... $ 5 6 .9 5

•S U P E R  IS O L A T O R  ( IS O -3 ), s im ila r to  IS O -1 A
except double filte rin g  &  Suppression . . . .  $ 8 5 .9 5

• IS O L A T O R  ( IS O -4 ), s im ila r to  ISO -1 A  except
u n it has 6  ind iv id ua lly  filte re d  sockets . . . .  $ 9 6 .9 5

• IS O L A T O R  ( IS O -5 ), s im ila r to IS O -2  except
u n it has 3  socket banks, 9  sockets to ta l . . . $ 7 9 .9 5

•C IR C U IT  B R E A K E R , an y  m odel (add-C B ) A d d  $  7 .0 0  
•C K T  B R K R /S W IT C H /P IL O T  an y  m odel

( CBS) ...............................................................  A d d  $ 1 4 .0 0

P H O N E  O R D E R S  1 -6 1 7 -6 5 5 -1 5 3 2

L sz J Electronic Specialists, Inc.
171 Soulh Main Street. Natick, Mass. 01760

D ep t. M I

for the AIM

AIM  M icroC hess w ith  P layer’s  and P rogram m er’s M anual, 
com ple te  Source L is tings, O bject on C asse tte  Tape. 
$15.00 p lus sh ipp ing  ($1.00 US/S2.00 Anyw here Else] 
MICRO Softw are, P.O. Box 6502, C he lm sford , M A 01824



^ Graphics and the Challenger C1P, Part 5

This fina l insta llm ent in the series discusses plotting “ oraK IT
techniques and m oving characters. Leav ittsbu rg , o h  44430

The a b ility  to  have characte rs  and have 
them  m ove in ou r gam e p rogram s is  a 
m ust. H ow  do  we accom p lish  th is  task? It 
is  a  s im p le  ta sk  to  im plem ent. W e do  it 
w ith  a te chn ique  ca lled  p lo tting .

C1P P lo ttin g  Techn ique

In o rde r to  have any ch a rac te r m ove on 
ou r C1P’s M on ito r screen, we m ust firs t 
know  w here w e  w ish  ou r cha racte r to  
s ta rt, the  an g u la r d ire c tio n s  in w h ich  it is 
to  move, and w here the  ch a ra c te r's  m ove­
m ent w ill end. If you w ill exam ine the  ex­
a m p le  o f th e  p lo ttin g  d iagram  in F igure  1, 
you  can see th e  angu la r d irec tions  in 
w h ich  th e  cha ra c te r can  be m ade to  move 
on th e  m o n ito r screen. These angular 
d irec tio n s  are re lative  to  any p o in t on the 
screen, i.e., re la tive  to  a ce rta in  pos ition  
on  the  V ideo RAM. If, fo r exam ple, the 
s ta rtin g  lo ca tio n  w ere 54000 decim a l, the 
zero p o in t w ou ld  be 54000 decim a l and all 
m ovem ent w ou ld  be re lative  to  th a t point.

A s  s ta ted  in  an ea rlie r part o f th is  
series, we can cause a cha racte r to  be 
p laced on th e  screen o f ou r C1P w ith  a 
BASIC POKE s ta tem en t. W e m ove the 
ch a rac te r th a t has been p laced on the  
screen w ith  a BASIC FOR/NEXT loop. In 
the  e xp lana tion  o f p lo ttin g  and how  to  
deve lope an im a ted  cha racte rs  w e  w ill use 
the  fu n c tio n s  o f BASIC to  develope ou r 
p rogram s and to  describe  an im ation  
m ethods.

T o  beg in  ou r exp lana tion , le t's  use 
d ec im a l loca tio n  54000 as an exam ple 
aga in  as  a s ta rtin g  po in t. A  BASIC pro­
g ram  w ou ld  use th is  decim a l loca tio n  as 
a va riab le  co n ten t. For exam ple, 10 A  =  
54000. N ow  th a t we have a s ta rtin g  po in t, 
we can m ove the  g raph ics  ch a rac te r in 
any d ire c tio n  show n in the  d iagram  in 
F igure  1. For exam ple , i f  you w ish  the 
ch a ra c te r to  m ove in a  vertica l d irection , 
w ith  a BASIC sub rou tine  we can ge t the 
cha ra c te r d isp layed  and moved. In order 
to  exp la in  how  th is  proceedure works,

p lease refer to  the  BASIC program  
subrou tines in L is tin g  1, a long w ith  
F igure  1.

If w e  w ish to  have an anim ated 
cha racte r (one th a t moves) we m ust firs t 
know  the  s ta rt, end, and path o f the 
c h a ra c te r ,  a s  s ta te d  b e fo re . T he  
cha racte r m ust be m ade to  appear a t a 
po in t a long  the  path o f angular move­
m ent. The cha racte r is  then d isp layed  for 
som e du ra tio n  o f tim e. Next it is  erased 
from  its  present pos itio n  and then 
d isp layed  a t a  new pos ition  on  the 
m on ito r screen. T h is  process m ust be 
con tinued  fo r  the  desired  d is tance  along 
the  p lo tted  pa th  th a t we have chosen. 
These c rite ria  can be executed w ith  
BASIC o r M achine Language porgram s. 
S ince we are p rim arily  p rogram m ing in 
BASIC, we w ill develop som e BASIC 
rou tines to  show  how  the  cha racte r can 
be produced and moved on th e  C1P’s

m on ito r screen.

The BASIC rou tine  in se c tio n  one o f 
L is ting  1 w ill be used to  generate  an 
an im ated  cha racte r th a t w ill p rim arily  
m ove from  near cen te r screen dow nw ard  
to  near the  bo ttom  o f the  screen. This 
su b rou tine  beg ins a t BASIC progran line
5. Here the  REM s ta tem en t te lls  the  user 
th a t th is  is  a  rou tin e  to  generate  the 
m ovem ent o f a cha racte r dow nw ard. Line 
10 is  th e  real beg inn ing  o f the  subrou tine . 
A t line 10 the  A variab le  is  loaded w ith  the 
dec im a l beg inn ing  o f the  m em ory loca ­
tio n  w here the  characte r w ill firs t be 
disp layed. N o tice  th a t th is  line  fo rm s  part 
o f a  FOR/NEXT loop. A lso  no tice  th a t th is  
loop w ill be increm ented by a to ta l o f 32 
co u n ts  fo r  every pass th rough  the  pro­
gram . T h is  is  done  w ith  the  STEP fu n c tion  
o f BASIC. The FOR/NEXT loop a t line  10 
a c tu a lly  se ts  the  lim its  o f m ovem ent o f 
the  characte r. These lim its  are in  the
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F or an angu la r m ovem ent in any direc- 
tion .use  the  va lue in the  ch a rt to  cause 
m ovem ent in  th a t d irec tion . It m ust be 
understood  th a t the  decim a l beg inning 
and end ing m ust be ca luc la ted  because 
fo r each pass th rough  the  loop w ith  a 
s tep  fun c tion , the  variab le  w ill be in­
crem ented by the  am oun t in the  step 
value.

S tudy the  rem ainder o f the  m odu les in 
L is tin g  1, from  ou r d iscuss ion  you should 
be ab le  to  see ju s t how  these  sub rou tines 
w ork. Load the  p rogram s in to  you r C1P 
and w a tch  the  ac tion  on  th e  screen. This 
w ill show  you  th e  resu lts . The d iagram  in 
F igure  2 g ives the  com p le te  m em ory map 
fo r a C1P. T h is  is  fo r a  25 by 25 characte r 
fo rm a t. Use th is  d iagram  fo r a ll your p lo t­
tin g  to  find  any loca tio n  on the  C1P 
m o n ito r screen.

N ow  th a t we have seen som e exam ples 
o f how  a  m oving cha racte r is  m ade to  
move on the  C1P’s  screen, le t's  use som e 
o f these  techn iques to  develop a program  
th a t  h a s  s o m e  m o v in g  c h a ra c te r  
e lem ents th a t fo rm  a game. L is tin g  2 
show s a  gam e program  tha t uses m oving 
e lem ents. These are: a s ta rsh ip  and lasar 
cannon sho ts  d irected  a t the  s ta rsh ip . A ll 
the  techn iques th a t we have d iscussed, 
th a t g ive th e  sensa tion  o f m otion , are us­
ed in L is tin g  2. Please refer to  th is  lis ting  
as  we d iscu ss  the  inne r w o rk ings o f the 
p rog ram ’s  operation.

The program  is  presented, as I have 
sa id , as a gam e. The s ta rsh ip  moves 
across m id-screen and the  cannons are 
p laced a t each bo ttom  corner, and a t m id ­
b o ttom  o f the  screen. The keyboard keys
5,6, and 7 are used to  fire  the cannons. A 
h it sco re  to ta l is  p rin ted  ou t a t the  to p  o f 
the  m on ito r screen fo r the  player.

This program  is s tra igh t-fo rw ard  and 
e ach  m odu le  is  id e n tifie d  by REM 
s ta tem en ts . T h is  d iscuss ion  w ill deal 
m a in ly  w ith  g raph ics  and the  keyboard 
rou tines, so please con tin ue  to  re fe r to  
L is tin g  2. The rem ainder o f the  program  
shou ld  be se lf-exp lanatory.

The program  from  line 300 th rough  347 
fo rm s th e  m ain  line  BASIC m odule. It is 
used to  draw  and m ove the  sta rsh ip  
across th e  screen. The po llin g  rou tine  fo r 
the  keyboard is  loca ted  from  line 335 to 
line 344. I f  a 5,6, o r 7 key is  pressed, a 
GOSUB to  a cannon sho t rou tine  w ill 
resu lt in a  sho t a t the  s ta rsh ip . Key 5 
causes a sho t from  bo ttom  righ t upward 
d iagona lly  to  top  le ft o f the  screen. A  7 
key resu lts  in  a sho t from  bo ttom  le ft to  
top  r igh t. A  6 key resu lts  in a  true  vertica l 
shot.

The p o s itio n  o f the  s ta rsh ip  is  a lways 
con ta ined  in  the  K variable. This loca tion  
is  a lw ays checked in each sh o t rou tine  at 
lines 415, 462, and 525. I f  a h it occurs, the 
program  ju m ps  to  line  600 w here an ex­

p los ion  o f the  s ta rsh ip  w ill be d isp layed 
a t the  screen loca tio n  con ta ined  in 
va riab le  K. N ext a h it score  w ill be placed 
on the  screen. The h it coun t w ill be check­
ed fo r 10 h its . I f  so  the  p layer w ill be in­
form ed th a t he has com ple ted  the  exact 
num ber o f h its  and has w on the  game. If 
the  p layer has less than  10 h its , the  pro­
gram  returns th rough  RETURNS to  the  ex­
act m ain-line  program  a t line  300.

T h is  p rog ram  uses m ore o f the 
e lem ents con ta ined  in the  C haracter 
G enerator ROM. These e lem ents are the 
e lem ents tha t are used to  draw  the  s ta r­
sh ip . The ir decim a l equ iva lents are 9  and 
12, and are w ritten  in to  video m em ory 
w ith  the  POKE sta tem ent at line 310. 
A fte r a  de lay a t line  320, the  s ta rsh ip  is 
erased and placed a t the  next loca tio n  in 
the  FRO/NEXT loop from  line 300. The 
cannon sh o ts  are p rim arily  POKEd to 
screen memory, d isp layed fo r som e du ra ­
tio n  o f t im e  and then erased. T h is  p ro ­
cess con tin ue s  u n til the FOR/NEXT loop 
has been increm ented to  its  m axim um  
value.

Conclusion

If you have fo llow ed  a ll five pa rts  o f 
th is  series, I believe th a t you shou ld  now 
have s u ffic ie n t know ledge o f you r C1P’s 
g raph ics  capab ilities . I hope tha t you now 
a lso  have a be tte r unders tand ing  o f the 
po lled keyboard, and how  to  use these 
ca p a b ilitie s  w ith  BASIC program m ing to  
produce  real w ork ing program s th a t w ill 
be en joyab le  to  use. H opefu lly  you have 
learned w ith  m e th rough  these e ffo rts  
and I w ill see som e o f you r program s 
pub lished in the  pages o f MICRO in the 
near fu ture . W ith  tha t, I w ill conc lude  th is  
series o f a rtic les  and I hope tha t these 
p rogram s and ideas w ill be as m uch fun 
fo r  you as you read and experim ent, as 
they have been fo r m e in the  w riting . 
Good luck  w ith  you r p rogram m ing and 
w ith  you r w riting .

SECTION 1)

5 JtSM MOYE CHARACTER DOWN

10 FOB A = 5577 6 10  54 160 STEP 32

2 0  POKE A , 161

30 FOR B = 1 TO 50 :  NEXT B

4 0  POKE A , 32

50 NEXT A

SBCTIQM 2 )

60  REM MOVE CHARACTER UP

70  FOR A = 54160 TO 53763 STS!-- 32

8 0  POKE A , 161

90 FOR B - 1 TO 50 : NEXT B

100 POKE A , 32

110 NEXT A

SECTION 3 )

120 REM MOVE CHARACTER RIGHT

130 FOR A - 53776 TO 53787

140 POKE A , 161

150 FOR B «  1 TO 50 : NEXT B

160 POKE B , 32

170 NEXT A

SECTION 4 )

180 REM MOVE CHARACTER LEFT

190 FOR A = 53776 TO 53763 STEP -1

2 00  POKE A , 161

2 10  FOR B = 1 TO 50 : NEXT B

220 POKE A , 32

23 0  NEXT A

List 1

Photographs lo r  this series were pro­
vided by W illiam L. Taylor, Jr.
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-32

OHIO SCIENTIFIC 
C1-P MINI-FLOPPY EXPANSION ACCESSORIES

Figure 1: P lo tting  D irections fo r the 
C1P

L IS T 1 -5 0 0

1 REM DEMONSTRATION PROGRAM FOR ANIMATED ELEMENTS ON
2  REM BV W IL L IA M  L .  TAYLOR 1 2 /3 - -1 9 7 9  O S I C1P

4  PR I  N T:  P R I N T"H DESTROY^ THE STARSHIPS W ITH KEVS 5 , 6 , 7 ”
5  P R IN T " VOU GET 10 SHOTS"'■PRINT 
S  FOR 5=1 TO 1 0 0 0 0 :NEXT S

2 9 9 L REHJDRAW~STARSHIP AND KEYBOARD POLLING ROUTINE
300  FOR K= 5 3 7 6 3  TO 5 37S 7
3 1 0  POKE K , 9 : POKE K + 1 ,1 2
3 2 0  FOR J= 1  TO 5 0 : NEXT J
3 3 0  POKE K , 3 2 : POKE K + l - 3 2
3 3 5  POKE 5 3 0 - 1 : POKE 5 7 0 3 8 .1 2 ?
3 3 7  C=C+1
3 4 2  I F  PEEK< 5 7 0 8 8 > = 2 5 3  THEN GOiUB 4 0 0
3 4 3  IF  PEEK< 5 7 08 3 > = 2 51  THEN G O iUB 500
3 4 4  IF  PEEK< 5 7 0 8 3 > = 2 4 ?  THEN GOSUB450
3 4 5  NEXT K 
3 4 7  GOTO 300
3 4 9  REM CLEAR SCREEN
3 5 0  FOR T = - 3  TO 3 2 : P R IN T:N E X T T 
3 6 0  GOTO 3 0 0
3 9 9  REM DRAW R IGHT U ERTICAL SHOT
4 0 0  FOR T l= 5 4 1 4 ?  TO 5 3 4 0 3  STEP -3 1  
4 1 0  POKE T 1 ,2 4 9
4 1 5  IF  T1=K  THEN GOSUB 6 00  
4 2 0  FOR T 2 = l TO 5 : NEXT T2 
4 2 5  POKE T 1 ,3 2  
4 3 0  NEXT T 1 
43S  RETURN
4 4 9  REM DRAW LEFT U ERTIC AL SHOT 
4 5 6  FOR T 3 = 5 4 1 7 1  TO 5 3 3 7 9  STEP - 3 3  
4 6 0  POKE T 3 , 2 5 5
4 6 2  I F  T 3 = K  THEN GOSUB 6 0 0
4 6 3  FOR T 4 = l  TO 5 : NEXT T4
4 6 4  POKE T 3 ,3 2
4 6 5  NEXT T3 
4 7 0  RETURN 
4 7 5  POKE T 4 , 32
4 9 9  REM DRAW U ERTIC AL SHOT
5 0 0  FOR T 5 = 5 4 1 5 3  TO 5 3 3 9 0  S T E P -3 2

OK

L IS T 4 —5 0 0 —8 0 0

5 0 0  FOR T5 = 5 4 1 5 8  TO 5 3 3 9 0  S T E P -3 2
5 2 0  POKE T 5 -2 4 8
5 2 5  IF  T5=K  THEN GOSUB 60O
5 3 0  FOR T ? = l  TO 5 : NEXT T7
5 4 0  POKE T 5 ,3 2
5 5 0  NEXT T5
5 3 0  C=0:RETURN
5 9 9  REM CHECK SHOT H IT  DRAW EXPLOSION AND D Ib P L f l i ' H IT b
6 0 0  E = 0 :U = 5 3 7 3 1  
6 1 0  POKE U + E .3 2
6 2 0  FOR A=1 TO 1 0 :POKE K ,A :N E X T  A 
6 3 0  E = E + 1 : I F  E < 2 0  THEN 6 1 0
6 4 0  I F  E = 2 0  THEN POKE 5 3 4 5 5 ,7 2 :POKE 5 3 4 5 6 ,7 3 :POKE 5 3 4 5 7 ,3 4  
6 5 0  POKE 5 3 4 5 8 .3 2 :POKE 5 3 4 5 9 ,L + 4 7  
6 6 0  L= L+ 1
6 6 2  I F  L < 10  THEN RETURN
6 6 5  I F  L = 1 0  THEN P R IN T " A L L  TARGETS DESTROYED"
6 7 0  P R IN T " VOU HAUE SAUED THE UNIUERSE”
6 3 0  P R IN T " WANT TO PLAY A G AIN  YES OR NO"
6 9 0  INPUT A l f  
7 0 0  I F  A 1 *= "Y E S "  THEN 1 
7 10  I F  A 1 * = " NO" THEN END 

OK

NO Item Q u a n tity P rice
E ach

o Challenge ' <P (R e ta i l  * 3 4 9 )  —m  manuals 
d em o  p 'O Q 'am  tape Available w ith  «  O ' no 
m em ory (0 ( 1 .

(O K I * J 1 9 .  
(4 K I 1349

1 Model 600 Supe'boa'O (R « rta il *279 ) w ith 
majxials. oemo tape Available w itn  4K or no 
memory

(O K I V 2 4 » . 
(4 K | *? 7 9

2 M o d e l 610 M in i Floppy Expansion Boa'G (ex­
p a n da b le  10 24KI Available v.itn 6K o ' no mem­
ory

(O K ) $ 2 ( 0 .  
(SK) $295

3 Model 620 C '-P  10 OSi 46-pm C3 Bus Convene' 
(optional)

S 25 
(es tim a te )

4 SV 3A Powe' Supply (lor c in e ' 600 or 6>0 
Boa'd) Fits cabinet-item  10 di'ectiy

S 3&B5

5 MPi 40-track Oisb Dnve ( R a t a l  *450 ) m M eia i 
Cabinet, wilho> w ith o u tp w e - s-po iy  i'2 V I

noP /S  W  10. 
w il t ,  P 'S  USC

5a M Pi 40 - track Disk Dnve Ino cabinet) Includes 
data sepaiatoi

S320

6 C a b le  Adapter 610 boaro to o is* dnve includes 
in te r la ce  schematic

i  3 4 i0

7 C a b le  Adapter 600 boaid to 6 t0  boaid S 9  95

6 4K Memory 16-2114 s) *  64

6a BK Memory (16-211* si J1 I0

9 Sprite Fan (Needed lo f 12K and upl i  20

10 C h a l le n g e 'IP  C a b ine t w  pow e' c o rd  and luse J  4 M S

11 M a n ua ls  Set. C h a lle n g e ' I  In c lud es  sche ­
m a tics

t  S.00

12 M a n ua l. M PI D isk  D nve S10JX

13 M a ru a l. Snugart SA-400 D isk  D nve SIOUX)

- P ro g ra m C a s je n e s lB la n M  10 mm B e s t Q ua lity S 1 00

- P ro g ra m s  (G ra p h ics  B usiness Home, e tc  ) I  600

M » m o r
60C
•1C
G r

C a pa c ity
S up e roo a rd  5 *  Tota l 
F io a n a ia n  24K T « a l 

■nd T o ta l M ax 32K

----------------

S<*>TCUI 

6 %  Tax 

To ta l

copy  tHi» Hat a nd  u M  a s  o rd e f fo rm  W E P AY SHIPPING

O H IO  SCIENTIFIC EXPANSION 
INFORMATION

Conversion o f C l P (Cassette) to  52x26 dis­
play. Detailed step-by-step instructions for 
doubling the C1P speed and display size! 
O rder Bulletin 1105 $12.00
Conversion o f C1P (M in ifloppy) to  52x26 
display. Same as above but includes dis­
play driver for d isk operating system. 
O rder Bulletin 1105MF $20.00
Conversion o f C2-4P or C2-6P to  8 in. o r 
5V< in. floppy. Instructions and schematics 
fo r converting cassette-based units in to  
floppy systems 
O rder Bulletin 1106F
•  O h io  S c ien tific  C hajlenger
•  Commodore KIM
•  S-44 M icroprocessor Boards
•  Expansion, Repair, and S oft­

w are

SILVER SPUR
E lec tron ic  C o m m u n ica tio n * Co.
3873F Schaefer Avenue 
Chino, Calif. 91710 
(714) 627-9366

C heck, V ita . M a u e rc h a r* *  
fO S T P A ID  -n USA 
C a lifo rn ia  add 6% tax



Introducing AppleSeed, our 
new est publication to w het 
your A p p le* appetite!
We invite you to subscribe to AppleSeed ■ the 
magazine that is to the Apple II* what SoftSide is to 
the TRS-80**. It offers the newest in software pro­
gramming hints and ideas tailored especially for 
your computer. AppleSeed features challenging pro­
grams for both the do-it-yourselfer and the in­
dividual interested in pre-packaged programs and 
gam es. . .  your own preview of the best available on 
the market today. A typical slice of AppleSeed con­
sists of one major (new 16K) commercial level pro­
gram (completely listed for your keying pleasure), 
accompanied by two or three applications for prac­
tical use or fun, supplemented by informative ar­
ticles to polish your Apple*. Get right to the core of 
your Apple* needs and order AppleSeed today! 12 
issues, 1 year, $15.00. AppleSeed is the newest 
member o f . . .

PUBLICATIONS
6 South Street, Milford, NH 03055 
(603) 673-5144

•A  re g is te red  trad e m ark  o f A pple C o m p u te rs . " A  re g is te re d  trad e m ark  o f R ad io  S h a c k  a n d  T andy  C orp.

J,

m



Lower Case and Punctuation 
in APPLESOFT

Do you need to  get lower case and punctuation in to  your Jam es d . ch iid re ss

BASIC strings? Then, try  these programs. S S iiS ? mdX

Introduction

W h ile  com p u te r people m ay adapt to  
a ll caps, the  genera l p u b lic  s t ill uses, and 
apparen tly  likes, low e rcase . P rin ting  w ith  
low er case is  m ore fam ilia r, m ore read­
able and m ore acceptab le . Thus, we w ho 
w ork  w ith  com pu te rs  shou ld  provide 
low er case in any p rin to u t th a t we expect 
o r hope laym en to  read. A fte r a ll, com ­
pu te rs  shou ld  adapt to  people; people 
shou ld  no t have to  adapt to  com puters.

A lso , w ho  is  the re  am ong us w ho 
hasn ’t  wondered a t how  the  APPLE 
hand les p u n c tu a tio n s  in s trings?  In IN­
PUT'S, we have found  to  ou r d ism ay tha t 
a "JO N E S , JO H N " resu lts  in  an error 
m essage say ing  "?EXTRA IGNORED" 
and la te r fin d in g  the  s tr ing  variab le  as on ­
ly  "JO N E S ”  w ith  no th ing  to  te ll us  w hich 
Jones th a t m ay be. W ha t w o u ld n ’t we 
give to  ge t q u o ta tio n  m arks and com m as 
in  the  p laces we want?

So m uch fo r w h a t shou ld  be o r w ha t we 
w an t. The APPLE doesn ’t  have low er case 
and seem s ra the r w h im sica l about punc­
tu a tion . W ell, face  it; there  were a number 
o f com prom ises  m ade in the design of 
the  APPLE and A pp leso ft. O f course, 
som e o f these de fic ienc ies  can be con­
quered by m oney. We can  buy one o f the 
lower-case boards and live m ore o r less 
happ ily  ever a fte r. U n fo rtuna te ly , we do 
no t a ll o r a lw ays have the  o p tio n  o f buy­
ing a  s o lu tio n  to  a  problem ; m ost o f us 
have m ore p rob lem s than  m oney. And 
there  are no t a lw ays so lu tio n s  fo r sale.

An a lte rna tive  approach is  an Ap­
p le so ft p rogram  to  produce  the  desired 
low er case and punc tua tion . I have look­
ed fo r such  a  program  and I found  two 
p o s s ib ilit ie s  (there like ly  are o thers  bu t I 
am  not acqua in ted  w ith  them):

1. Val J. G o ld ing  in  “ Lower Case 
R o u tin e  fo r  In te g ra l D a ta

Printer,”  Call-Apple, v.2, p. 11 
(April/M ay 1979) gave a  program  
to  poke low er case characte rs 
in to  s tr ing s  in the  s tring  array 
m em ory space.

2 . A n o th e r  p ro g ra m  w a s  
pub lished in Contact, v.1, p.5 
(May 1978); th is  program  pokes 
low er case in to  the  beg inn ing  o f 
program  m em ory space.

B o th  o f these are q u ite  lim ited . Note: both 
shou ld  w ork  fo r p u nc tua tion  prob lem s 
w ith in  the sam e lim ita tions .

N either o f these enables one to  enter 
low er case o r problem  p unc tua tions  con ­
ven ien tly  in to  s tring  variab les, nor to  print 
s ta tem en t s trings in an A pp leso ft pro­
gram  as desired. The program  given in the 
lis tin g  in F igure 1 does the  job  fo r s tring  
variab les and the  one given in F igure  2, 
fo r s tr ing s  in  p rin t s ta tem ents.

Use and O peration

The heart o f these program s is  the 
sam e as in  the  c ited  program s: use o f the 
GET com m and to  sneak th in g s  around 
the  in te rp re te r. The GET com m and 
handles inpu t cha racte r by cha racte r so 
th a t each can be m anipulated.

(The iden tica l GET rou tine  is  used fo r 
bo th  p rog ram s— lines 63010 to  63120 in 
the  f irs t and lines 63140 to  63150 in  the 
second. O nly one typ in g  needs be done, a 
h in t no t to  be ignored.)

The f irs t p rogram  is  in tended fo r use as 
a  subrou tine . For exam ple, a s ta tem ent 
such as

30 INPUT "ACCOUNT NAME” ;NAME$(1) 
can be replaced d irec tly  by

30 PRINT "ACCO UNT NAME” ;: GOSUB 
63000:NAME$(1)= BBS

In a  run, th e  program  w ou ld  appear to  
behave no rm a lly  except th a t the re  would 
be no ?EXTRA IGNORED’s and NAME(1) 
w ou ld  look q u ite  s trange  on  the  CRT 
m on ito r (” ,/7% 2 # !3 % ”  fo r " lo w e r case” ) 
and as low er case on ly  on the  printer.

In bo th  program s, c a p ita ls  are entered 
in a m anner s im ila r to  the  opera tion  o f 
MUSE’s w ord p rocessor program  Dr. 
Memory. A c trl-A  m akes the  next le tte r on ­
ly cap tia l; an ctrl-C  m akes a ll the  fo llo w ­
ing le tte rs  ca p ita l un til e ithe r a  c trl-S  or 
the  end o f the  s tring . Unlike Dr. Memory, 
the co n tro l cha racte rs  are no t d isp layed. 
Instead, the  cap ita lized  le tte rs  are shown 
in inverse video. I like th is  w ay o f do ing 
th ings. If you w ou ld  pre fer the oppos ite  
video, ju s t in te rchange the  w ords  NOR­
M AL and INVERSE in  lines 63020-63040 
and 63080 and add an INVERSE to  line 
63000 in F igure  1. You cou ld  do  even more 
to  ta ilo r  to  you r personal tastes; change 
th e  co n tro l cha rac te rs , change  the 
d e fau lt ope ra tion  from  low er case  to  
cap ita ls , e tc . These cu s to m  fit t in g s  are 
le ft as  an exercise.

A no the r fea tu re  com m on to  bo th  pro­
gram s is  the  m otion  o f the  cursor. The 
backspace w orks bu t th a t is  a ll. And it 
w ill m ove the  cu rso r back no  fu rth e r than 
the  in ita il pos ition . However, there in  lu rks 
a  m inor nu isance; i f  you try  to  backspace 
beyond  th a t l im it ,  th e  im m e d ia te ly  
preceeding cha racte r w ill be w iped o u t or 
rep laced by a  w h ite  b lock. T h is  is  o f no 
consequence; ignore it.

S ince the  s tring  variab les sub rou tine  
runs as a  part o f you r program , you have 
to  keep labe ls s tra ig h t. T h is  sub rou tine  
uses on ly  AA$, AZ$, BBS, BB, BZ$, and ZZ 
and has no  FOR loops. A lso  note th a t on ­
ly the  usua l lim ita tio n  app lies  fo r the  
length  o f s trings.

In the  use o f the  second program , you 
append it  to  the  program  in  w h ich  you
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w ant to  pu t low er case. A  RUN 63000 in it ia te s  th in g s ; you s im ply 
give th e  line  num ber in  w h ich  low er case is  w anted. The f irs t s tr ­
ing in th a t line  is  p rin ted , te rm ina ted  by ## to  ind ica te  the  length  
lim it. The cu rso r be low  th is  line in d ica tes  the  p lace fo r the 
change. You can inse rt anyth ing  bu t we assum e th a t a m ixed 
ca p ita l and low er case ren d itio n  o f the  line  above is  w ha t you 
w ill w ant. In any case, the  length  ca n n o t be exceeded. If you go 
over the  lim it, th e  excess w ill be ignored. If you pu t in less, the 
rem ainder w ill be fille d  w ith  spaces. I f  you don 't w an t to  change 
th a t p a rticu la r s tring , s im p ly  h it RETURN.

Figure 1

6 3 0 0 0  BBS *  " " :  B Z $  = " " : BB = 0 : Z Z
-  0

6 3 0 1 0  GET  A A $ : A Z $ = A A $ : I F  ASC
( A A $ ) *  1 3  THEN NORMAL : GOTO 
6 3 1 3 0

6 3 0 2 0  I F  ASC ( A A $ ) -  1 THEN ZZ =■
1 :  I N V E R S E  : BB *= 0 :  GOTO 6 3 0  
10

6 3 0 3 0  I F  ASC ( A A $ ) = 3 THEN BB =
1 :  I N V E R S E  :  GOTO 6 3 0 1 0  

6 3 0 U 0  I F  ASC ( A A $ ) *= 1 9  THEN BB
*  0 :  NORMAL :  GOTO 6 3 0 1 0  

6 3 0 5 0  I F  ZZ  = 1 OR BB *  1 THEN Z 
Z -  0 :  GOTO 6 3 0 8 0  

6 3 0 6 0  I F  ASC ( A A $ )  < 6 5  OR ASC
( A A $ )  > 9 0  THEN 6 3 0 8 0  

6 3 0 7 0  A A $  -  CHR$ ( ASC ( A A $ )  ♦ 3 
2 )

6 3 0 8 0  BZ$  *  BZ$ + A Z $ :  P R I N T  A Z $ ;
:  I F  BB = 0 THEN NORMAL 

6 3 0 9 0  BB$ *  BBS + A A S : I F  ASC ( B
B $ )  = 8 AND ASC ( A A $ ) *  8 THEN 

P R I N T  "
6 3 1 0 0  I F  LEN ( B B $ )  < = 2 AND ASC

( A A $ ) « 8 THEN BB$ *  " " : B Z $  =
GOTO 6 3 0 1 0  

6 3 1 1 0  I F  ASC ( A A $ ) -  8 THEN BBS
= L E F T S  ( B B S ,  LEN ( B B S )  -

2 )
6 3 1 2 0  GOTO 6 3 0 1 0  
6 3 1 3 0  P R I N T  : RETURN 
6 3 1 4 0  END

F ig u r e  2

6 2 9 9 9  END
6 3 0 0 0  HOME :  V T A B  ( 3 ) :  P R I N T  " L O  

WER CASE I N S E R T I O N  PROGRAM" :
P R I N T  :  P R I N T  

6 3 0 1 0  LMAX >= 6 2 9 9 9  :  P R I N T  " NUMBER
OF F I R S T  L I N E  TO BE R E - " :  I NP UT  

" W R I T T E N  L T :  P R I N T  
6 3 0 2 0  P R I N T  : M = 2 5 6  *  PEEK ( 1 0

4 )  + PEEK ( 1 0 3 )  + 2
6 3 0 3 0  LN = 2 5 6  *  PEEK ( M ♦ 1 )  ♦

PEEK ( M ) :  I F  LN > = LMAX OR
LN > L T  T HEN 6 3 3 2 0

6 3 0 4 0  I F  LN < > L T  THEN M = 2 5 6

*  PEEK ( M -  1 )  + PEEK ( M -  
2 )  +  2 :  GOTO 6 3 0 3 0  

6 3 0 5 0  K = 0 :  L L  ■= 0 : U L  = 0
6 3 0 6 0  FOR J  =  M + 2 TO M ♦ 2 5 5  : T

ST  = PEEK ( J ) :  I F  T S T  = 0 THEN
M = J  + 3 :  GOTO 6 3 0 3 0

6 3 0 7 0  I F  T S T  = 58 THEN K = 0
6 3 0 8 0  I F  T ST  = 1 8 6  OR T S T  = 1 3 2  THEN

K = 1
6 3 0 9 0  I F  K = 1 AND L L  > 0 AND TS

T  =» 3 4  THEN UL =■ J  -  1 :  GOTO
6 3 1 2 0

6 3 1 0 0  I F  K = 1 AND L L  = 0 AND TS
T *  31* THEN L L  ”  J  + 1

6 3 1 1 0  NEXT
6 3 1 2 0  BBS = " " : B Z $  = " " : BB = 0 : Z Z  

» 0
6 3 1 3 0  FOR I = LL TO U L :  P R I N T  CHRS 

( PEEK ( I ) ) ; :  NEXT  :  P R I N T  "
# # "

6 3 1 U 0  GET A A $ : A Z $  =■ A A S : I F  ASC
( A A $ )  = 1 3  THEN NORMAL :  GOTO
6 3 2 6 0

6 3 1 5 0  I F  ASC ( A A S )  -  1 THEN Z Z  *
1 :  I N V E R S E  : BB = 0 :  GOTO 6 3 1  
1*0

6 3 1 6 0  I F  ASC ( A A S )  = 3 T H E N # B B  =
1 :  I N V E R S E  : GOTO 6 3 1 4 0

6 3 1 7 0  I F  ASC ( A A S )  = 1 9  THEN BB 
= 0 :  NORMAL :  GOTO 6 3 1 4 0  

6 3 1 8 0  I F  ZZ  = 1 OR BB = 1 THEN Z 
Z = 0 :  GOTO 6 3 2 1 C  

6 3 1 9 0  I F  ASC ( A A S )  < 6 5  OR ASC 
( A A S )  > 9 0  THEN 6 3 2 1 0  

6 3 2 0 0  AAS *  CHRS (  ASC ( A A S )  + 3 
2 )

6 3 2 1 0  BZS = BZS ♦ A Z S :  P R I N T  A Z S ;
: I F  BB = 0 THEN NORMAL 

6 3 2 2 0  BBS = BBS + A A $ : I F  ASC ( 8
B S )  = 8 AND ASC ( A A S )  = 8 THEN 

P R I N T  "  " ;
6 3 2 3 0  I F  LEN ( B B S )  < = 2 AND ASC

( A A S )  = 8 THEN BBS = " " : B Z $  = 
GOTO 6 3 1 4 0  

6 3 2 4 0  I F  ASC ( A A S )  = 8 THEN BBS 
= L EF T S  ( B B S ,  LEN ( B B S )  -  

2 )
6 3 2 5 0  GOTO 6 3 1 4 C  
6 3 2 6 0  I F  BBS = " "  THEN 6 3 3 1 0  
6 3 2 7 0  P R I N T  : FOR I = LL TO UL 
6 3 2 8 0  DDS = M I D $  ( B B S , I  -  L L  + 1 

, 1 ) : MM = ASC ( D D S )
6 3 2 9 0  POKE I , M M  
6 3 3 0 0  NEXT
6 3 3 1 0  UL = 0 : LL = 0 :  P R I N T  : GOTO 

6 3 1 1 0
6 3 3 2 0  P R I N T  :  P R I N T  " N UMB E R OF N

EXT L I M E  TO BE R E W R I T T E N " :  I N P U T  
" ( E N T E R  0 TO END PROGRAM)  "
; l t

6 3 3 3 0  I F  LT = C THEN END 
6 3 3 4 0  GOTO 6 3 0 2 0
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After a  RETURN, th e  next s tr ing  in the  sam e line  w ill appear, 
ready to  be changed. W hen a ll the  s tr ing s  o f th a t one  line  have 
been dea lt w ith , you  are asked fo r the  num ber o f the  next line.

i  As m en tioned  above, low er case if  d isp layed  by the  APPLE ad 
keyboard sym bo ls  o th e r than  le tte rs. These p rin t properly  as 
lower case  on a  p rin te r th a t p rin ts  low ercase. If you w an t to 
display, say, a  ta b le  so  th a t you can  check d a ta  p rio r to  prin ting , 
you need to  program  the  d isp la y  ta b le  and the  p rin to u t tab le  
seperately. For convenience in  do ing  th is , bo th  program s pro­
vide an a ll-caps s tring  BZS ad w e ll as  the  co rresponding  s tring  
BBS w ith  lowercase.

Program  Design

The GET rou tine , e ssen tia lly  th e  w ho le  o f F igure 1, has 
already been m entioned. The GET com m and  is  fo llw ed  by a 
series o f IP ’s  to  im p lem en t the  co n tro l characte r,backspace  and 
RETURN fu n c tio n s . These are s tra igh t-fo rw a rd  and self- 
explanatory.

The second program , F igure  2, co n s is ts  o f th ree parts. The 
first, lines  63020-63300, pokes the  new s tr ing  in to  the  program  
into th e  program  m em ory space.

C onclud ing  Remarks

A lthough  w ritte n  fo r A pp leso ft, these  p rogram s can be 
adapted to  o ther B A S IC s.The f irs t p resen ts  no problem s. 
However, th e  program  m em ory space search  rou tine  in the se­
cond w ill requ ire  m o d ifica tio n  fo r o ther com puters. This 
m od ifica tion  shou ld  no t be to o  d if f ic u lt  to  im p lem ent fo r o ther 
M icrosoft B A S IC 's .

Educational 
Software 

Professionals

Apple-Gram m er Written by Tom Ankofski. This is a pro-1  
gram which utilizes the basic sk ills of grammar. Nouns, |  
verbs, pronouns, adjectives, adverbs, prepositions and = 
conjuctions are presented in sentence— quiz form to the = 
student. The program allows the teacher to c h o o se s  
specific areas of grammar that need attention and to |  
alter the quiz easily. It provides positive reinforcement to = 
the child by correcting his work in color graphics and s  
scoring at the end. This program was a winner of ADS = 
and NCC (National Computer Convention).Requires |  
minimum of 16K Applesoft. =

Tape $14.95 s  
Disk 19.951
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1  COMPUTER 
EQUIPMENT 

& SOFTWARE 
BARGAINS

EVERY M O N T H
BUY, SE LL OR TRADE A LL  TYPES OF COMPUTER 
EQUIPMENT AN D  SOFTW ARE (pre-owned and 
new) am ong 20,000 readers na tionw ide .

FEATU R ES:

•  Low  c la s s ifie d  ad ra tes  - 10$ a  w ord

•  H undreds o f ads fro m  ind iv idua ls
•  C a tegorized  ads so  you can fin d  them  in s ta n tly

•  Large (11 by 14") easy to  read pages

S ubscribe  now  fo r $10 and receive 13 issues/year 
(one FREE p lu s  12 regu la r issues). A fte r  rece iv ing 
yo u r f ir s t  issue  if  y o u ’re no t co m p le te ly  sa tis fie d  
you  may have a 100%  re fund  and you  s t i l l  keep the 
f ir s t  issue  free. Bank ca rds  accep ted .
B O N U S : I f  you have som ething to advertise (pre­
ow ned  or software) send in a classified ad  w ith  your 
subscription and w e'll run it FREE.

O The N a tion w ide  M arketp lace tor Com puter Equipm ent

m  o o m p u r s R  s h o p p b r
I f *  P.O. BO X  F t 6 •  TITUSVILLE. F L  327S0 • 305-269-3211

i  Study Quiz F iles  This self-explanatory program allows j 
i you to create and run study quizzes, save them on disk ; 
i  and retrieve tham at will. Many quizzes can be stored on \ 
I  this one disk. Review your items, revise them, add items, \ 
i  delete items without any computer programming j 
|  knowledge. Written by a liscenced psychologist, the pro- j 
i  gram includes ramdom question presentation, reinforce- j 
i  ment of correct answer, with a display of the student’s ; 
i  name, immediate right answer feedback after in correct • 
1  responses, color congratulation display at the end and a ! 
1  final score summary. Guided instructions are easy to 
|  understand and follow even the first time around. Pupils 
|  can work independently selecting the appropriate quiz 
|  and running it with little or no supervision. Requires 32K 
“  Applesoft RAM or ROM.
|  Disk $19.95

|  MULTIPLE CHOICE FILES Same program as Study Quiz 
i  F iles but allows different quiz presentation.
Z  Disk $19.95

i  Postage and handling per order: $1.00

fESP
= 38437 Grand River 
iFarmington Hill, Ml 48108
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S Y M -1 , 6502 -B A S E D  M ICR O C O M PU TER
FULLY-ASSEMBLED A N D  COMPLETELY IN TEG RATED  SYSTEM th a t's  
re a d y -to -u se
ALL LSI IC 'S  ARE IN  SOCKETS
28 D O U B LE -F U N C T IO N  KEYPAD IN C L U D IN G  UP T O  2 4  "S P E C IA L" 
F U N C T IO N S
E A S Y -TO -V IE W  6 -D IG IT  HEX LED DISPLAY 
K IM -1  * H A R D W A R E  C O M P A TIB IL ITY
The p o w e r fu l 6 5 0 2  8 -B it M IC R O P R O C E S S O R  w hose  a d v a n c e d  
a rc h ite c tu ra l fe a tu re s  h ave  m a d e  i t  o n e  o f  th e  la rg e s t s e llin g  “ m ic ro s " 
on  th e  m a rk e t to d a y .
THREE O N -B O A R D  P R O G R A M M A B LE  IN TER VAL TIM ERS a v a ila b le  to  
th e  user, e x p a n d a b le  to  f iv e  o n -b o a rd .
4K BYTE R O M  RESIDENT M O N IT O R  a n d  O p e ra t in g  P rogram s.
S ing le  5 V o lt  p o w e r  s u p p ly  is a l l  th a t  is re q u ire d .
IK  BYTES O F  2 1 1 4  STATIC  R A M  o n b o a rd  w ith  sockets p ro v id e d  fo r  
im m e d ia te  e x p a n s io n  to  4K  b y te s  o n b o a rd ,  w ith  to ta l  m e m ory  e x p a n ­
sion to  6 5 , 5 3 6  bytes.
USER P R O M /R O M : The system  is e q u ip p e d  w ith  3  P R O M /R O M  e x ­
p an s io n  sockets fo r  2 3 1 6 /2 3 3 2  R O M s o r  2 7 1 6  EPROMs 
E N H A N C E D  SO FTW AR E w ith  s im p lif ie d  user in te rfa c e  
S TA N D A R D  INTERFACES IN C LU D E:
— A u d io  C assette  R eco rd e r In te r fa c e  w ith  R em ote  C o n tro l (Tw o  

m odes: 135 B a u d  K IM -1 ’  c o m p a tib le , H i-S peed  1 50 0  B aud)
— Full d u p le x  2 0 m A  T e le typ e  In te rfa ce  
— System  E xp a ns io n  Bus In te rfa ce  
— TV C o n tro lle r  B o a rd  In te rfa ce  
— CRT C o m p a tib le  In te rfa c e  (R S-232)
A P P L IC A T IO N  PORT: 15 B i-d ire c tio n a l TTL Lines fo r  user a p p lic a t io n s  
w ith  e x p a n s io n  c a p a b i li ty  fo r  a d d e d  lines
E X P A N S IO N  PORT FOR A D D -O N  M O D U LE S  (51 I / O  Lines in c lu d e d  in 
the  bas ic  system )
SEPARATE POW ER SUPPLY c o n n e c to r fo r  e asy  d isco n n ec t o f  th e  d-c 
p o w e r
AUDIBLE RESPONSE KEYPAD

S yne rtek  has e nh a n ced  K IM -1 * s o ftw a re  as w e ll as th e  h a rd w a re .  The 
s o ftw a re  has s im p lif ie d  th e  user in te r fa c e . The b a s ic  S YM -1 system  is 
p ro g ra m m e d  in m a ch in e  la n g u a g e . M o n ito r  s ta tu s  is e a s ily  access ib le , 
a n d  th e  m o n ito r  g ives  th e  k e y p a d  user th e  sam e  fu l l  fu n c t io n a l c a p a b i l i ­
ty  o f th e  TTY user. The SYM -1 has e v e ry th in g  th e  K IM -1 *  has  to  o f fe r ,  
p lus so m uch m o re  th a t  w e  c a n n o t b e g in  to  te ll y o u  h e re . S o , i f  y o u  w a n t 
to  k n o w  m o re , th e  SYM -1 U ser M a n u a l is a v a ila b le ,  s e p a ra te ly .

SYM -1 C o m p le te  w /m a n u a l*  $ 2 2 9 .0 0
SYM -1 U ser M a n u a l O n ly  7 .0 0
SYM -1 E xp a n s io n  K it  6 0 .0 0

E xp a ns io n  in c lu d e s  3K o f  2 1 1 4  R A M  ch ip s  a n d  1 -65 2 2  I / O  c h ip . 

SYM-1 M a n u a ls : The w e ll o rg a n iz e d  d o c u m e n ta tio n  p a c k a g e  is co m ­
p le te  a n d  e a s y -to -u n d e rs ta n d .
SYM -1 C A N  G R O W  A S  Y O U  G R O W . Its th e  system  to  B U IL D -O N . Ex­
p an s io n  fe a tu re s  th a t  a re  soon to  b e  o ffe re d :

*B A S -1  8 K  Basic R O M  (M ic ro s o ft)  $ 8 9 .0 0
•K T M -2  T V  In te r fa c e  B oa rd 3 1 9 .0 0

*W e  d o  h o n o r  S y n e r te k  d is c o u n t  c o u p o n s

Q U A LIT Y  E X P A N S IO N  BOARDS DESIGNED SPECIFICALLY FOR K IM -1 , SYM -1 &  A IM  65
These b o a rd s  a re  set u p  fo r  use w ith  a  re g u la te d  p o w e r  s u p p ly  such as th e  one  b e lo w , b u t , p ro v is io n s  h a v e  been  m a d e  so th a t  y o u  c a n  a d d  
o n b o a rd  re g u la to rs  fo r  use w ith  a n  u n re g u la te d  p o w e r  s u p p ly . B ut, beca u se  o f  u n re lia b il i ty ,  w e  d o  n o t re co m m e n d  th e  use o f  o n b o a rd  
re g u la to rs . A l l  I.C .'s  a re  socke ted  fo r  ease o f  m a in te n a n c e . A l l  b o a r d s  c a r r y  f u l l  9 0 - d a y  w a r r a n t y .
A ll p ro d u c ts  th a t  w e  m a n u fa c tu re  a re  d e s ig n e d  to  m eet o r  e xceed  in d u s tr ia l s ta n d a rd s . A ll  co m po n e n ts  a re  f irs t q u a lt iy  a n d  m e e t fu ll 
m a n u fa c tu re r 's  s p e c ifica tio n s . A ll  th is  a n d  a n  e x te n d e d  b u rn -in  is d o n e  to  re du ce  th e  n o rm a l p e rc e n ta g e  o f  f ie ld  fa ilu re s  b y  u p  to  7 5 % .  To y o u , 
th is  m eans th e  ch a n ce  o f  inconven ience  a n d  lo s t t im e  d u e  to  a  fa i lu re  is v e ry  ra re ; b u t , i f  i t  sh ou ld  h a p p e n , w e  g u a ra n te e  a  tu rn -a ro u n d  t im e  o f  
less th a n  fo r ty -e ig h t  hou rs  f o r  re p a ir .

O u r  m o n e y  b a c k  g u a r a n t e e :  If, fo r  a n y  re aso n  y o u  w ish  to  re tu rn  a n y  b o a rd  th a t  y o u  h ave  p u rc h a s e d  d ire c t ly  f ro m  us w ith in  te n  (1 0 ) d a y s  a fte r  
re c e ip t, c o m p le te , in  o r ig in a l c o n d it io n , a n d  in  o r ig in a l s h ip p in g  c a r to n ; w e  w il l  g iv e  y o u  a  c o m p le te  c re d it o r  re fu n d  less a  $ 1 0 .0 0  re s to ck in g  
c h a rg e  p e r  b o a rd .

V A K -1  8-SLOT M O THERBO AR D
This m o th e rb o a rd  uses th e  K IM -4 ' bus  s tru c tu re . It p ro v id e s  e ig h t (8) 

e xp a n s io n  b o a rd  sockets w ith  r ig id  c a rd  c a g e . S e p a ra te  jacks  fo r  a u d io  
cossette , TTY a n d  p o w e r  s u p p ly  a re  p ro v id e d . F u lly  b u f fe re d  bus.

V A K -1  M o th e rb o a rd _________________________________$ 1 3 9 .0 0

V A K -2 /4  16K  STATIC  R A M  BOARD
This b o a rd  us ing  2 1 1 4  R A M s  is c o n f ig u re d  in  tw o  (2 ) s e p a ra te ly  

a d d re s s a b le  8K b lo cks  w ith  in d iv id u a l w r ite -p ro te c t sw itches.
V A K -2  16 K  R A M  B o a rd  w i t h  o n ly  $ 2 3 9 .0 0

8K  o f R A M  ( 'A  p o p u la te d )
V A K -3  C o m p le te  se t o f  ch ips  to  $ 1 2 5 .0 0

a boe x p a n d  a b  o v e  b o a rd  to  16K  
V A K -4  F u lly  p o p u la te d  16K  R A M $ 3 2 5 .0 0

V A K -5  2 7 0 8  EPROM PROGRAM M ER
This b o a rd  re qu ire s  a  + 5  V D C  a n d  + 1 2  V D C , b u t  has a  DC to  DC

m u lt ip ly e r  so th e re  is n o  need  fo r  a n  a d d it io n a l p o w e r  s u p p ly . A ll 
s o ftw a re  is re s id e n t in  o n -b o a rd  R O M , a n d  has a  z e ro - in s e rt io n  socke t.

V A K -5  2 7 0 8  EPROM P ro g ra m m e r $ 2 4 9 .0 0

V A K -6  EPROM BOARD
This b o a rd  w il l  h o ld  8K o f  2 7 0 8  o r  2 7 5 8 , o r  16K o f  2 7 1 6  o r  2 5 1 6  

EPROMs. E P R O M s  n o t  in c lu d e d .
V A K -6  EPROM B oa rd  $ 1 1 9 .0 0

V A K -7  COMPLETE FLOPPY-DISK SYSTEM (See M arch Issue o l Micro)

V A K -8  PROTYPING BO ARD
This b o a rd  a llo w s  y o u  to  c re a te  y o u r  o w n  in te rfa c e s  to  p lu g  in to  the  

m o th e rb o a rd . E tched c irc u itry  is p ro v id e d  fo r  re g u la to rs , a d d re s s  a n d  
d a ta  bus d riv e rs ; w ith  a  la rg e  a re a  fo r  e ith e r  w ire -w ra p p e d  o r  s o ld e re d  
IC  c irc u itry .

V A K -8  P ro ty p in g  B oa rd  $ 3 9 .0 0

POWER SUPPLIES
A l l  POW ER SUPPLIES a re  to ta l ly  e nc losed  w ith  g ro u n d e d  enclosures fo r  s a fe ty , A C  p o w e r  c o rd , o n d  c a r ry  a  fu l l  2 -y e a r  w a r ra n ty .

FULL SYSTEM POWER SUPPLY
This p o w e r  s u p p ly  w il l  h a n d le  a  m ic ro c o m p u te r a n d  u p  to  6 5K  o f  o u r  K IM -1  * C u s to m  P.S. p ro v id e s  S V D C  @ 1 .2  A m p s

V A K -4  R A M . A D D IT IO N A L  FEATURES ARE: O v e r  v o lta g e  P ro te c tio n  on  5  a n d  + 1 2  V D C  @  .1 A m p s
vo lts , fu se d , A C  o n /o f f  sw itch . E q u iv a le n t to  u n its  s e llin g  fo r  $ 2 2 5 .0 0  o r  KCP-1 P o w e r S u p p ly  $ 3 9 .0 0
m ore.
P rov ides + 5  V D C  i

VAK-EPS P o w e r S u p p ly
10 A m p s  &  ± 1 2  V D C  @ 1 A m p

RNB> E N T E R P R I S E S
N C O R P O R A T E D

SYM -1 C u s to m  P.S. p ro v id e s  5 V D C  i 
$ 1 1 9 .0 0  VCP-1 P o w e r S u p p ly

•K IM  is a  p ro d u c t o f  M O S  T e ch n o lo gy

2 9 6 7  W  F a irm o u n l A ve n u e  
P h o e n ix  A Z  8 5 0 1 7  

(6 0 2 )2 6 5 -7 5 6 4

1 .4  A m p s
$ 3 9 .0 0



P O  B o x  6502 
C h e lm s fo rd , M a s s  01824

617-256-5515

"T h e  BEST o f M ICRO Volum e 1" c o n ta in s  a ll o f th e  im por­
ta n t m a te ria l fro m  th e  f irs t s ix  issues o f M ICRO in book 
form .

"T h e  BEST o f M ICRO V o lum e 2 "  c o n ta in s  a ll o f the  im por­
tan t m a te ria l from  the  second  s ix  issu e s  [#7 to  12] o f 
M ICRO in  book form .

"A L L  o f M ICRO V o lum e 2 " is  a ll s ix  issues o f Vo lum e 2, 
issues 7 to  12, a t a sp e c ia l reduced p rice  fo r a lim ite d  tim e  
w h ile  s u p p lie s  last.

Back Issues:

Issues 7 to  12: 

Issues 13 on: .

A ll paym e n ts  m ust be in US do lla rs .
M ake ch e cks  payab le  to : MICRO
F ore ign  p a ym en ts  in  In te rn a tio n a l M oney O rder o r  cash.

S u b sc rip tio n : One Year =  12 issues. C irc le  co rre c t ca te ­
gory and w r ite  am oun t in space provided.

Surface:
U nited S ta tes $15.00

A ll O the r C oun tries  $18.00

A ir M ail:
C en tra l A m erica  $27.00
Europe/So. A m erica  $33.00
A ll O the r C oun trie s  $39.00 $ .........................

"B E S T  o f M ICRO V o lum e 1"
S urface  $7.00
A ir M ail $10.00 $ ..........................

"B E S T  o f M ICRO Volum e 2"
S urface  $9.00
A ir M ail $13.00 $ ........................

"A L L  o f MICRO Volum e 2"
S urface  $9.00
A ir M ail $13.00 $ ........................

No.

No.

S urface  @ $1.75 each 
A ir M ail @$2.75 each 
S urface  @  $2.25 each 
A ir M ail @ $3.25 each

TOTAL

If you are a  subscribe r, a tta ch  label o r w rite  su b sc rip tio n  num ber here:

Name: ..............................................................................................................................

A d d re s s : ..........................................................................................................................

C ity: ............................................................................................................................

C oun try  ( if no t U .S .) :.......................................................................................................................

Help M ICRO bring  you the  in fo  you w ant by co m p le ting  th is  short ques tionna ire  

M ic ro co m p u te rs  O w ned/P lann ing to  Buy: AIM  SYM KIM PET APPLE OSI O ther: . . 

Periphera ls O w ned/P lann ing  to  Buy: M em ory D isk V ideo P rin te r Term inal O ther: . 

M ic ro co m p u te r Usage: E duca tiona l B usiness Personal C on tro l G am es O ther: . . .

Languages Used: A ssem bler BASIC FORTH PASCAL O th e r : ........................................

Your co m m e n ts  and su gges tions  on M IC R O :......................................................................

S tate: ..........................................  Zip:

N a m e :..............................................................

L o c a tio n :.......................................................

No. o f M em bers:..........................................

M eeting  a lg o rith m  (date, tim e, place):.

C lub /G roup User R e g is tra tion  Form

___ P re s id e n t:...............................................

P ub lica tions:

A im /P urpose  o f th e  group:.

For C urren t In fo rm a tion , C ontact:.



S o ftw a re /H a rd w a re  C a ta logue  Entry

Do you  have a so ftw a re  o r  ha rdw are  package  you w an t 
pub lic ized?  O ur S o ftw a re  and H ardw are  C a ta logues  o ffe r  a 
good  o p p o rtu n ity  to  receive som e free advertisem ent. These 
reg u la r fe a tu re s  o f M ICRO a re  p rov ided  b o th  as  a serv ice  to  
o u r readers and as a  serv ice  to  the  6502 in d u s try  w h ich  is  w ork­
ing  hard to  deve lop  new  and b e tte r s o ftw a re  and ha rdw are  p ro ­
d u c ts  fo r the  6502 based system . There is  no charge  fo r 
lis t in g s  in  these  ca ta lo gu e s . A ll th a t is  requ ired  is  th a t m ate ria l 
fo r the  lis t in g  be su b m itte d  in  the  lis t in g  fo rm a t. A ll in fo rm a ­
tio n  sh o u ld  be inc luded . We reserve the  r ig h t to  e d it a n d /o r re­
je c t any su b m iss ion . W e m ig h t no t e d it the  d e sc rip tio n  the 
sam e w ay  you w ou ld , so  p lease, be b rie f and spe c ific .

N a m e :..............................................................................................................

S ys te m :............................................................................................................

M em o ry :..........................................................................................................

L a n g u a g e :.....................................................................................................

H a rdw are :......................................................... ..............................................

D e s c r ip tio n :...................................................................................................

C o p ie s :............................................................................................................

P r ic e :................................................................................................................

A u th o r : ...........................................................................................................

A va ila b le  fro m :.......................................................

C la ss ifie d  Ad

C la ss ifie d  ads p rov ide  an e co n om ica l w ay to  announce  
new p ro d u c ts  o r sa les p rom o tions , genera te  p ro d u c t in te res t, 
enhance  v is ib ility  and p rom o te  good w ill. M ICRO c lu s te rs  
large fo rm a t c la ss ifie d  a d s  a t h igh  im p a c t lo ca tio n s  
th ro u g h o u t each issue. Because c la s s if ie d s  represen t a  ser­
v ice  to  readers, M ICRO m us t re s tr ic t each adve rtise r to  a 
s ing le , s ix -line  in se rtio n  per issue. The nom ina l $10 charge 
re fle c ts  o u r p repara tion  co s ts  and m us t be prepaid.

D e sc rip tion :....................................................................................................

N a m e :..............................................................................................................

A d d re ss :..........................................................................................................

C ity ,S ta te :............................................... Z ip : .........................................

O ther

If you are in te res ted  in W rit in g  fo r M ICRO, beco m in g  a 
M ICRO dea le r o r  a d ve rtis ing  in MICRO, p lease  in d ica te  be low  
and the  in fo rm a tio n  w ill be m ailed  to  you.

Dealer In fo rm a tion  Package: 

A d ve rtise r’s  M edia Package: 

M ICRO W rite r's  Guide:

F irs t
C lass
S tam p

P.O . B o x  6502 
C h e lm s fo rd , M A  01824



SYM ■ 1 Sends Morse Code

Now you can use your SYM as a Morse Code teaching 
too l, au tom atic  I.D’er o r ‘canned’ message sender.

Ralph R. O rton 
16015 San Fernando M iss ion  Blvd. 

G ranada H ills , CA 91344

A lth o u g h  m any M orse Code oriented 
program s have been w ritten  rang ing  from  
s im ple  m essage loops to  q u ite  flex ib le  
code read ing  rou tines, I have no t yet seen 
any w ritte n  sp e c ifica lly  fo r the  SYM-1. 
The fo llo w in g  w ill f i l l  th is  gap w ith  a sen­
ding program  th a t cou ld  be used as a 
teach ing  too l, a u tom a tic  I.D.’er o r as a 
s h o rt c u t  fo r  s e n d in g  o fte n  sen l 
m essages. A b o u t 25 w ords  can  be stored 
w ith  the  1K m em ory th a t com es w ith  the 
SYM-1. An a d d itio na l 50 w ords  can be 
stored fo r each  add itio na l 1K m em ory ad­
ded; th u s , th e  4K board R/W m em ory 
ca p a b ility  co u ld  s to re  a  to ta l o f abou t 175 
words. T h is  m ay not seem like a lo t yet; 
teach ing  code  a t 5  w pm  (words per 
m inute), one w ou ld  have over one half 
hour o f s teady m ateria l. Even a t 13 wpm , 
you w ou ld  have over 10 m inu tes o f prac­
tice; no easy task  fo r a  learner! F igure  1 is 
a s im p le  c irc u it fo r in te rfac ing  to  the 
SYM-1 to  prov ide  an aud io  code ind ica to r. 
H eadphone ja cks  fo r several people 
cou ld  poss ib ly  be para lle led  instead  o f 
the  loud speaker. O the r in te rfaces are le ft 
to  the  needs o f the  reader.

Pressing an ‘O ' on the  keyboard enters a 
'D IT ' in to  m em ory. A  '1 ' en ters a  ‘dah ’ and 
a '2 ' en te rs  a  ‘space ’ (enter 1 betw een le t­
te rs  and 3 betw een words). Spaces be t­
ween p a rts  o f a le tte r need not be entered 
as  they are provided by the  program. 
E nte ring  a  ‘3 ’ ends a m essage segment. 
T h is  is  on ly  required if  a series o f 
m essages are be ing entered. (See lis t of 
key m em ory loca tions.) A s d its , dahs and 
spaces are entered from  the  keyboard on 
the SYM-1°'s, 1’s  and 2 's appear on the 
d isp lay , ind ica ting  the  da ta  entered. Entry 
errors can be co rrected  by en te ring  an ‘E’ 
fo r  each e n try  to  be erased. For example, 
if tw o  e rroneous en tries  had ju s t been 
m ade, p ressing  ‘E’ tw ice  w ou ld  cause 'E ' 
to  be d isp layed  tw ice. This in d ica tes  tha t 
the  tw o  p rio r en tries  had been erased (see 
fig u re  2). Upon com p le tion  o f d a ta  entry, 
p ress the  'G O ' key and you r m essage w ill 
be sent.

A  popu la r m ethod o f teach ing  code  is 
to  send le tte rs  a t a fa s t rate bu t leaving 
la rger than  norm al spaces between le t­
te rs  u n til the  learner has reached the 
desired  p lateau o f p ro fic iency.

The rate m o d ifica tio n  tab le  can be us­
ed to  de term ine  da ta  to  be entered fo r 
desired  com b ina tion  o f le tte r speed ver­
sus w ords  per m inute. D it de lay fa c to r is 
en tered  a t 0091 and the  space fa c to r is 
entered a t 0076.

If co n tinuous  loop has been program m ­
ed a t 004A th ro u g h  004C, then code w ill 
be sen t u n til such  tim e  reset is ac­
com plished. If m u ltip le  m essage has 
been program m ed, then a "G O ”  “ C R " at 
the  end o f each segm ent w ill cause the  
nest segm ent to  be sent.

It shou ld  be noted th a t a  GO com m and 
a t 002D w ill cause a  new  s ta rt to  occu r 
regard less o f the  m ode se lected. Thus, it 
is no t necessary to  reprogram  o ld  data 
un less it  has been los t due to  a newer en­
try.

These C haracters Have Been Erased

0 1 1 1 E E

04A th ru  004C: These loca tions
co n tro l the  m ode o f operation .

4C 35 00 G ives con tinuous loop 
m essage. Be sure to  pu t enough spaces 
at the  beg inn ing  o r end to  id e n tify  the 
s ta rt o f each loop through.

4C A2 00 Gives s ing le  o r m u lti­
p le  m e s s a g e  as 
desired. For m u ltip le  
m essages, key-in 'GO ' 
'C R ' to  s ta r t  n e x t 
message.

0053: Data a t th is  loca tio n  de te r­
m ines tim es  D it de lay w ill be executed
per 'D it'.

0067: D ata  a t th is  loca tio n  deter­
m ines tim es D it de lay w ill be 
execu ted  per 'DAH '.

0076: D ata  a t th is  loca tio n  de te r­
m ines  tim es D it de lay  w ill be 
executed per 'Space'.

007D: Data  a t th is  loca tion  deter­
m ines tim es  D it de lay w ill be 
execu ted  per s ilence  between 
pa rts  o f a le tte r o f spaces.

0091: Data a t th is  loca tio n  de te r­
m ines tim e s  de lay program m ed 
by "D IVFAC ”  (D iv is ion Factor) 
w ill be executed, (e.g. i f  'D iv fac ' 
=  1024 then  1 loop  =  1.024 ms 
d is regard ing  in s tru c tio n  tim e  
error. Part o f "D itd ly ”  rou tine .

0093: Data a t th is  loca tio n  de te r­
m ines d iv ison  fa c to r  to  be used 
by in te rna l tim er. 1C =  +  1; 1D 
=  -  8; 1E =  +  64; 1F =  
1024. Part o f "D itd ly  rou tine ."

13 | 17 I 21 l 25 I 29~
S tandard  w ord rate

5 0E 14 1A 20 27

8 06 0A 0E 11 15

11
<D
2 02 05 08 0B 0D

14
u
9 03 05 07 50

17 01 03 05 06

2C
**

03 04

2C 02 03

26 02

D it de lay fac to r
5A 45 38 L— 2E— 28
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RATE MODIFICATION TABLE

The tim in g  in the  tab le  is  based on the 
fo llo w in g  re la tio n s h ip s  fo r s tandard  
code:

1. A d it is  a reference un it o f tim e.

2. A  dah =  3 d its

3. Average le tte rs  =  6.2 d its

4. Spaces in a  le tte r =  1 d it

5. Spaces betw een le tte rs  =  3 d its

6. W ords =  5 le tte rs  & appropria te  
spaces

"S p a ce '’ m u ltip lica tio n  fa c to r =

60 + d -  d (43 W m  -  3) 
d(7W  -  3)

W here d  =  d it t im e  o f standard  w ords  per 
m inu te  rate
W m  =  w ords per m inu te  o f the  desired 
m od ifie d  rate.
" d it  t im e ”  =

60
5 0 W S -7

W here W s =  w ords  per m inu te  o f the 
desired  s tandard  rate.

The above fo rm u la s  neg lect the  opera­
tio n  tim es  o f the  SYM-1 but fo r p ractica l 
purposes are q u ite  accura te . The resu lts  
m ust be converted to  Hex fo r  use in  the 
program , in troduc ing  a round ing  error 
w h ich  is  a lso  no rm a lly  inconsequentia l. 
G reater accu racy is o b ta inab le  ofcourse, 
but the  a u tho r leaves it to  those  w ith  the 
desire  to  m ake the  needed changes.

+  5  Vo lts

F ig u re  1

0 0 9 0 : EQUATE L I S T
01 0 0 :

01 1 0 : 00A  6 WORDS * SOOOA
01 2 0 : 00A  6 INCHR • $8A 1 B
01 3 0 : 00A  6 ACCESS * S 8 B 8 6
0 1 4 0 : 0 0 0 0 ORG $ 0 0 0 0
01 5 0 :

01 6 0 : 0 0 0 0 AO 0 0 LOAD LDYIM SOO
01 7 0 : 0 0 0 2 20 86 8B JSR ACCESS
01 8 0 : 0 0 0 5 20 1 B 8A SHOKEY JSR INCHR
01 9 0 : 0 0 0 8 99 0 0 02 STAY $ 0 2 0 0
0 2 0 0 : 000B C9 47 CMPIM $ 4 7
0 2 1 0 : 0 0 0 D FO 1 E EEQ START
0 2 2 0 : 00 0F C9 45 CMPIM $45
0 2 3 0 : 001 1 FO OD BEO ERASE
0 2 4 0 : 001 3 C 8 INY
0 2 5 0 : 001 4 CO 0 0 CPYIM $ 0 0
0 2 6 0 : 001 6 FO 03 BEQ BASELD
0 2 7 0 : 001 8 4C 05 00 JMP SHOKEY
0 2 8 0 :

0 2 9 0 : 001 B E6 OA BASELD INCZ WORDS
0 3 0 0 : 001 D 4C 05 00 JMP SHOKEY
0 3 1 0 :

0 3 2 0 : 0 0 2 0 88 ERASE DEY
0 3 3 0 : 0021 CO FF CPYIM $F F
0 3 4 0 : 0 0 2 3 FO 03 BEO SUBASE

WORDS ARE STORED  STA R TIN G  AT $ 0 2 0 0  

WAS ' C O 1 KEY PRESSED  ?

IF  YES - START  S EN D IN G  CODE 

WAS 'E *  P RE SS E D  ?

I F  YES - DO ERASE ROUTINE

2 5 6  WORDS COMPLETED ?

PAGE CR O S S IN G  ?



0 3 5 0 :  

0 3 6 0 :  

0 3 7 0 :  

0 3 8 0 :  

0 3 9 0 :  

0 4 0 0 :  

0 4 1 0 :  

0 4 2 0 :  

0 4 3 0 :  

0 4 4 0 :  

0 4 5 0 :  

0 4 6 0 :  

0 4 7 0 :  

0 4 8 0 :  

0 4 9 0 :  

0 5 0 0 :  

0 5 1 0 :  

0 5 2 0 :  

0 5 3 0 :  

0 5 4 0 :  

0 5 5 0 :  

0 5 6 0 :  

0 5 7 0 :  

0 5 8 0 :  

0 5 9 0 :  

0 6 0 0 :  

061 0 :  

0 6 2 0 :  

0 6 3 0 :  

0 6 4 0 :  

0 6 5 0 :  

0 6 6 0 :  

0 6 7 0 :  

0 6 8 0 :  

0 6 9 0 :  

0 7 0 0 :  

071 0 :  
0 7 2 0 :  

0 7 3 0 :  

0 7 4 0 :  

0 7 5 0 :  

0 7 6 0 : 
0 7 7 0 :  

0 7 8 0 :  

0 7 9 0 :  

0 8 0 0 :  

081 0 :  

0 8 2 0 :  

0 8 3 0 :  

0 8 4 0 :  

0 8 5 0 :  

0 8 6 0 :  

0 8 7 0 :  

0 8 8 0 :  

0 8 9 0 :  

0 9 0 0 :  

091 0 :  

0 9 2 0 :  

0 9 ^ 0 :  
0 9 4 0 :  

0 9 5 0 :  

0 9 6 0 :  

0 9 7 0 :  

0 9 8 0 :  

0 9 9 0 :  

1 0 0 0 :  
ID-

0 0 2 5  4C 05  00

0 0 2 8  C 6 OA 

0 0 2 A 4C 05  00

0 0 2 D  

0 0  2 F

0 0 3  2 
0 0 3 5  

0 0 3 7

0 0 3 9  

0 0 3 B  

0 0 3 E

0 0 4 0  

0 0 4 2  

0 0 4 4  

0 0 4 6  

0 0 4 8

0 0 4  A

A 9 FF

8D 01 AO 

8D 03  AO 

A9 0 2  

85  3D 

AO 00  

B9 0 0  02  

C 9  3 0  

FO OB 

C9 31 
FO 1 B 

C9 32  

FO 2B 

4C A 2 0 0

0 0 4 D  A 9 0 0  

0 0 4 F  8D 01 AO 

0 0 5 2  A9 01 

0 0 5 4  85  FF 

0 0 5 6  20  90  00  

0 0 5 9  A9 FF 

0 0 5 B 8D 01 AO 

0 0 5 E  4C 7C 00

0061  A9 00  

0 0 6 3  8D 01 AO 

0 0 6 6  A9 03  

0 0 6 8  85  FF 

0 0 6 A 20  90  0 0  

0 0 6 D  A9 FF 

0 0 6 F  8D 01 AO 

0 0 7 2  4C 7C 00

0 0 7 5  A9 01 

0 0 7 7  85  FF

0 0 7 9  2 0  90  00

007C  A9 01 

0 0 7 E  85  FF

0 0 8 0  20  90  0 0

0 0 8 3  C8

0 0 8 4  CO 00  

0 0 8 6  FO 03  

0 0 8 8  4C 3B 00

0 0 8 B  E6 3D 

0 0 8 D  4C 3B 00

0 0 9 0  A 9 47  

0 0 9 2  8D 1F A 4 

0 0 9 5  2C 05  A 4 

0 0 9 8  10  FB 

0 0 9 A E8 

0 0 9 B  E4 FF 

0 0 9 D  DO F 1 

0 0 9 F  A 2 0 0  

O O A 1 60

OOA 2  0 0
O O A 3 4 C 8 3  0 0

JMP SHOKEY

SUBASE DEC WORDS

JMP SHOKEY

START LDA IM $FF

STA $A001

STA $A 0 0 3

KEEPON LDA IM $02

STAZ $3D

LDYIM $ 0 0

CODE LDA Y $ 0 2 0 0

CMPIM $ 3 0

BEQ DIT

CMPIM $31

BEQ DAH

CMPIM $ 3 2

BEQ SPACE

MODE JMP SEGKNT

D IT LDA IM $ 0 0

STA $A001

LDA IM $01

STA $OOFF

JSR DIT DL Y

LDA IM $FF

STA $A001

JMP S I L E N T

DAH LDA IK $ 0 0

STA ?A001

LDA IM $ 0 3

STA $ 0 0 F F

JSR DTTDLY

LDA IK $FF

STA $A001

JKP S I L E N T

SPACE LDA IM $01

STA $OOFF

JSR D ITDLY

S I L E N T LDAIK $01

STA $ 0 0 F F

JSR D IT D L Y

INCMEK INY

CPYIM $ 0 0

BEQ BASEGO

JKP CODE

BASEGC INC CODE

JKP CODE

START OF S EN D IN G  CODE

’ M ODE '  JUMPS HERE FOR LOOP

CODE WAS STORED  S T A R T IN G  AT $ 0 2 0 0  

IS  IT  A D IT  ?

IF  SO - GO TO D IT  ROUTINE  

IS  IT  A DAH ?

IF  SO - GO TO DAH R O U TIN E  

I S  IT  A SPACE  CHARACTER ?

I F  SO - GO TO SPACE  ROUTINE  

NONE OF ABOVE , D E C ID E  MODE

SET  OUTPUT LOW

LOAD  1 FOR D IT  DELAY

STORE FOR USE BY ' D I T D L Y '

D I T D L Y  L D AIK  $ 4 7  

D IV FA C  STA $ A 4 1F  

TIMER B I T  $ A 405 

BPL TIMER 

INX

CPX fOOFF  

BNE DTTDLY 

LDXIM  $ 0 0  

RTS

SET  OUTPUT HIGH  AGAIN

SET  OUTPUT LOW

LOAD FOR 3 D IT  DELAYS

STORE  FOR USE  BY ' D I T D L Y '

SET  OUTPUT HIGH AG AIN  

Q U IE T  BETWEEN CHARACTERS

LOAD $ 0 0 7 6  FOR D E S I R E D  SPACE

LENGTH AND STORE  FOR USE BY ' D I T D L Y

LOAD  FOR 1 D I T  DELAY 

STORE  FOR USE BY ' D I T D L Y '

MOVE P O IN TE R  TO NEXT CHARACTER 

PAGE CR O S S IN G  ?

+ 02
GET NEXT CHARACTER

LOAD $ 0 09 1  W IT H  D E S I R E D  D IT  TIME

KEEP CHECKING  FOR DELAY COMPLETED 

DONE - INCREMENT  D IT  COUNTER 

SHOULD WE D IT D L Y  AG AIN  ?

RE SET  ' X '  R E G IS T E R

BACK TO WHERE YOU CAKE FROM

SEGMNT BRK 

JMP

S TOP  U N T I L  " G O ” "C A R R I A G E  RETURN 

INCMEM NOW SEND HUXf  MESSAGE



S TA N D AR D  FEATURES
•  s in g le  key cu rso r con tro l
•  a u to m a tic  w ord overflow
•  c h a ra c te r , w ord a n d  line  in sertio n
•  fo rw ard  a n d  b ack w ard  sc ro llin g
•  au to m a tic  on screen  ta b b in g
•  s in g le  key for e n te r in g  “ th e"
•  au to  p a ra g ra p h  in d en ta tio n
•  ch a ra c te r , w ord  a n d  line  deletion
•  d itto  key
•  m u ltip le  te x t w indow s
•  block copy, sav e  a n d  delete
•  ad v a n ced  file h a n d lin g
•  g lo b al (m ulti-file) s ea rch  a n d  rep lace
•  on  screen  m a th  a n d  co lum n to ta ls
•  co lum n dec im al a lig n m en t
•  c h a p te r  re la tiv e  p ag e  n u m b erin g
•  com plete  p r in te r  ta b  con tro l
•  line c e n te rin g
•  su p e rsc r ip tin g  a n d  su b sc rip tin g
•  d isp la y s  U P P E R  a n d  low er case  

on  th e  screen  w ith  D an  P a y m a r’s 
L ow er C ase  A d ap te r

FAST EDITING
S uper-T ex t w as  d es ig n ed  by a  p ro fessio n a l w rite r 
for sim ple , e ffic ien t o p era tio n . A full f lo a tin g  
cu rso r a n d  m u ltip le  tex t sc reen s  fa c ilita te  e d itin g  
o n e  sec tio n  o f tex t w hile  re fe ren c in g  an o th e r . 
S uper-T ex t’s  ad v an ced  fe a tu res  ac tu a lly  m ak e  it 
ea s ie r  to op era te , a llo w in g  you to  c o n c en tra te  on 
w ritin g  r a th e r  th a n  rem em b erin g  com plicated  
key sequences.

FLOATING P O IN T  CALCULATOR
A b u ilt in  15 d ig it c a lc u la to r  p erfo rm s on-screen 
c a lc u la tio n s , co lum n to ta ls  a n d  verifies num eric  
d a ta  in  s ta t is t ic a l  docum ents.

The
Professional
Word
Processor
for th e  A pp le  II 
a n d  th e  A pple II p lus

M U S E .
THE LEADER IN Q U ALITY  SOFTWARE

AD VAN C ED  FILE H A N D LIN G
S in g le  key file m a n ip u la tio n  a n d  com plete  block 
o p e ra tio n s  allow  th e  u se r to  qu ick ly  piece to g e th e r  
s to red  p a ra g ra p h s  a n d  p h ra se s . T ex t files a re  
listed  in  a  d irec to ry  w ith  a  co rre sp o n d in g  index  
for fa s t  a n d  a c cu ra te  te x t re triev a l.

PRINTER CONTROLS
S uper-T ext is co m p atib le  w ith  a n y  p r in te r  t h a t  
in te rfaces  w ith  a n  A pple. P r in t  s in g le  o r m u ltip le  
copies o f  y o u r te x t files or link  files a n d  th ey  will 
be a u to m a tica lly  p rin ted  in  th e  specified  order. 
U se r defined  co n tro l c h a ra c te rs  can  a c tiv a te  m ost 
sp ec ia l p r in te r  fu n c tio n s .

EXCLUSIVE A U T O LIN K
E a s ily  link  an  u n lim ited  n u m b er o f on-line files 
on  one d isk  o r from  d isk  to  d isk . A u to lin k  allow s 
yo u  to sea rch  or p r in t  a ll on-line files w ith  a  s ing le  
co m m an d . T y p ica l files o f item s t h a t  can  be stored  
in  th is  w ay  in c lu d e  p erso n n e l files, p ro sp ec t files, 
m a in te n a n c e  records, t r a in in g  reco rds an d  
m ed ica l h isto ries .

M O D U LA R  DESIG N
T h is  is a  m o d u la rly  d esig n ed  sy s tem  w ith  th e  
flex ib ility  for m eetin g  y o u r fu tu re  w ord p ro cessin g  
needs. T h e  firs t add-on  m odule w ill be a  form  
le tte r g e n e ra to r  for m a tc h in g  m a ilin g  lis ts  w ith  
S uper-T ext form  letters.

SU PE R -T E X T , req u ires  48K ($99.95) 
A v a ilab le  TODAY a t  C o m p u te r S to res 

n a tio n w id e . D ealer in q u irie s  w elcom e. F o r m ore 
in fo rm a tio n  write:

M U S E  SO FTW A R E 330 N . C h a rle s  S tre e t B altim o re , MD 21201 (301)659-7212



An EDIT Mask Routine in Applesoft BASIC

This artic le  describes some techniques fo r producing Lee Reynolds
form atted ou tpu t using Edit Masks. The programs perm it 801 NE is th  ct. 109
you to  produce professional looking output. F t L a u d e rd a le , f l  33305

M y w ork  as a p ro fess iona l p rogram m er 
in bus iness a p p lica tio ns  has o fte n  ca lled 
for the  use o f w h a t are ca lled  "e d it 
m asks” , in such languages as COBOL, 
DIBOL, and the  C om m ercia l Subroutine  
Package o f Data  General FORTRAN. I 
have found  the  e d it m ask ca p a b ility  in 
these languages q u ite  use fu l, and so  I 
decided to  w rite  a  rou tine  in A pp leso ft 
Basic th a t I cou ld  use a t hom e on m y A p­
ple II.

I shou ld  beg in  by f irs t g iv ing a  b rie f ex­
p lana tion  o f w ha t an ed it m ask is, fo r 
those readers  w ho  have never en ­
countered the  te rm  before. An e d it m ask 
m ight be de fined  as a  s tring  o f cha racte rs  
w hich sp e c ify  o p e ra tions  on a  num ber so 
as to  p roduce  an o u tpu t s tring  th a t con ­
ta ins  the  num ber's  d ig its  re-form atted fo r 
p rin ting  in  ce rta in  s p e c ific  ways. Some of 
the m ost com m on o p e ra tions  th a t can be 
carried ou t on any given num ber by 
means o f e d it m asks are the  fo llow ing : (1) 
“ su pp ress ing ”  o f zeroes, by rep lacing 
them  w ith  b lanks in the  o u tp u t s tring , (2) 
inserting  o f a decim a l po in t in  a  fixed 
pos ition  o f th e  o u tpu t s tring , (3) inserting  
of com m a in th e  s tring  to  express 
thousands, m illio n , etc., (4) p lac ing  a 
do lla r s ig n  before  the  le ftm o s t d ig it o f the 
num ber s tr ing , and (5) appending a  m inus 
sign to  the  end o f the  s tr ing  if  the  input 
number is  negative.

The e d it m ask is  used as a  so rt o f “ p ic ­
ture”  o f w h a t th e  o u tpu t s tring  shou ld  be 
like a fte r  ca rry ing  o u t ope ra tions such  as 
the above on the  num ber to  be ed ited. In 
order to  achieve th is , the re  are de fin tie  
rules fo r the  ed it ro u tin e 's  in te rp re ta tion  
o f the  characte rs  th a t m ake up the  mask. 
Perhaps the  best w ay o f exp la in ing  th is  is 
to g ive som e exam ples o f m y rou tin e ’s 
use.

The rou tine  itse lf, on  the  fo llow ing  
lis t in g ,  is  c o n ta in e d  be tw e en  lin e  
num bers 100 to  580. The s ta tem en ts  
preceding 100 are a "d rive r”  rou tin e  you

can use to  inpu t your ed it m ask and 
num ber to  be ed itied  in order to  experi­
m ent w ith  various types o f ed iting .

The ed itin g  rou tine  is  ca lled by means 
o f a  GOSUB 100. There a re  tw o  
a rgum ents th a t m ust be passed to  it: 
NUM is  the  num ber to  be edited, and 
MASKS is  the  ed it m ask s tring . NUM can 
con ta in  any num ber o f d ig its  up to  9. I 
have m ade no  p rov is ion  fo r ed iting  
num bers th a t m ust be expressed in 
"s c ie n tif ic  n o ta tio n "  w ith  an Exponent 
field.

The resu lt o f the m asking  w ill be pass­
ed back to  the  ca lling  program  in the s tr­
ing OUTS, w hose length  is  the  sam e as 
MASKS.

There are s ix  specia l characte rs w hich 
can appear in MASKS th a t are treated in a 
d is tin c tiv e  way: these are the  d ig it 9, the 
d ig it 0, the  period, the com m a, the  m inus 
sign, and the d o lla r sign. The m ask can 
co n ta in  o th e r characte rs a lso , bu t more 
about th is  later.

The d ig it 9 is the  "n um e ric  rep lace­
m en t”  character. This m eans, w herever a
9 is present in the  mask, it w ill be rep lac­
ed in the  resu lt fie ld  (OUTS) by the  co r­
responding d ig it o f NUM, if any, in  th a t 
position .

Thus, suppose  we de fine  MASKS = 
"99999” , and assum e the  num ber to  be 
ed ited is NUM =  352. Then the result, 
a fte r  ca llin g  the  ed it rou tine , w ill be OUTS 
=  “ 352". (N ote  the  tw o  b lanks preceding 
the  ASCII d ig it 3. This is because the 
length  o f the m ask exceeds the  length  of 
the  num ber to  ed it by two.)

Next, the  d ig it 0  is  the  "zero-suppress”  
characte r. T h is  m eans wherever a  0 ap­
pears in the  mask, it w ill be replaced in 
the  resu lt f ie ld  by the corresponding  d ig it 
o f NUM on ly  if  th a t d ig it is  no t a zero; if 
the  d ig it is a zero, then the  corresponding

pos itio n  in the  resu lt fie ld  w ill be a  blank.

To  g ive an exam ple , suppose MASKS 
=  "990990" and the  num ber to  be ed ited 
is  NUM =  120563. Then the  resu lt w ill be 
OUTS =  "1 2  563". The zero in NUM w as 
suppressed.

The m ost com m on usage o f the  zero- 
suppress cha ra c te r in a  m ask is  to  sur- 
press leading zeroes o f a  num ber. Thus a 
m ask o f "00099" w ou ld  suppress the  firs t 
th ree d ig its  o f any five -d ig it num ber if 
they w ere zeroes, bu t w ou ld  p rin t them  if 
they w ere not. Due to  the w ay my routine 
operates, i t  tu rn s  o u t th a t lead ing zeroes 
are a lw ays suppressed, anyway. If you 
w ould  rather change th is  fea tu re  o f the 
rou tine , I w ill describe  la te r how  you 
cou ld  go about do ing  so.

The period in  a  m ask is usua lly  used as 
the  dec im a l po in t pos ition . It is  w ha t is 
ca lled  an “ inse rtion  ch a rac te r”  in the 
m ask because it is  a lw ays inserted  in the 
resu lt fie ld  exa c tly  in its  corresponding  
pos itio n  in the  mask.

Le t's  cons ide r som e exam ples o f 
m asks c o n ta in ing  a period , and w ha t the 
resu lt w ill be. Suppose ou r m ask is 
"999.99", and ou r num ber to  be ed ited is 
312.44; then, as you w ou ld  expect, the 
resu lt w ill be OUTS =  “ 312.44". N ext sup ­
pose we use the  sam e m ask but NUM =
33.6. The resu lt is OUTS =  “  33.60". There 
is  a b lank in pos itio n  one and a zero in the 
las t pos itio n . (If the  la s t cha racte r o f the 
m ask had been a 0 instead o f a  9, then  the 
la s t cha racte r in  the  resu lt w ou ld  have 
been a  b lank.) Now, le t's  suppose  tha t 
NUM =  124.556. In th is  case  there  is  one 
m ore d ig it to  the  r ig h t o f th e  decim al 
po in t in  the  num ber to  ed it th a t there  is  in 
the  decim a l pa rt o f the  mask. W hen th is, 
or som e th ing  s im ila r happens, my routine 
w ill tru n ca te  the  extra  d ig it(s), and 
rep lace  it (them ) by an as te risk  to  s igna l

May, 1980 M ICRO —  The 6502 Jo u rn a l 24:53



fie ld  overflow . The resu lt then is  OUT$ = 
“ 124.5‘ " .

M y rou tine  fo llo w s  a s im ila r ru le  in 
case the  num ber o f d ig its  to  the  le ft o f the 
dec im a l po in t in  NUM exceeds the 
num ber a llow ed  in MASKS. For exam ple, 
if NUM =  1256.7, then  the resu lt w ill be 
OUTS =  ‘"5 6 .7 0 " .

By the  way, s ince  it is  conce ivab le  that 
you m igh t, e ithe r by m is take  o r be design, 
inc lude  tw o  o r m ore periods in your mask, 
the  rou tine  w ill trea t on ly  the  rig h tm o s t 
period in  the  m ask as the  decim a l po in t 
pos ition . A ll o th e r periods w ill be treated 
as inse rtion  characte rs, and so  w ill ap ­
pear in  the  co rresponding  p o s itio n s  o f 
the  resu lt f ie ld  as they expected.

N ext, le t ’s cons id e r the  com m a in an 
ed it m ask. An exam ple o f a m ask co n ta in ­
ing tw o  com m as is  the  fo llo w in g : MASKS 
=  “ 99,999,999” . If you r num ber to  ed it 
co n ta in s  e ith e r 7 o r 8  d ig its , then the 
resu lt fie ld  w ill co n ta in  bo th  com m as in 
the  approp ria te  p laces, as  you w ou ld  ex­
pect. However, w ith  6  o r few er d ig its  in 
NUM, e ithe r the  f irs t o r both com m as w ill 
be suppressed and replaced by b lanks. 
Exam ples: i f  NUM =  1234567, the  OUTS 
=  "  1,234,567"; and if NUM =  1234, then 
OUTS =  “  1,234" (note the  five b lank
characte rs  preced ing the  d ig it 1); and 
las tly , i f  NUM =  123, then there  w ill ap ­
pear seven b lanks preced ing the  d ig it 1: 
OUTS =  "  123".

T hus we see th a t the  com m a is  a 
spec ia l so rt o f in se rtio n  ch a rac te r w h ich 
is  suppressed if  there  are no preceding 
d ig its  o f th e  num ber to  be edited.

N ow  co ns ide r th e  d o lla r s ign used as 
an e d it m ask character. I have defined 
th is  ch a ra c te r's  usage in a specia l way. IF 
the  d o lla r s ign  is  the  very f irs t characte r 
in the  mask, then  it is  treated as what is 
ca lled  a  " f lo a t in g  do lla r s ig n t" .  That 
m eans th a t the  do lla r s ign  in  the  result 
fie ld  w ill " f lo a t "  to  the  r igh t, fa r enough 
so  as to  im m ed ia te ly  precede the  le ft­
m ost d ig it o f NUM. Som e exaples: if 
MASKS =  "$99,999.99" and NUM =
11.45, then the  resu lt o f ed itin g  is OUT$ 
=  “  $11.45”  (note  th a t there  are fou r
b lanks preced ing the  d o lla r s ign in the 
resu lt fie ld). And if  NUM =  2321, then we 
have th is  resu lt: OUT$ =  "  $2,321.00" 
(one b lank preced ing the d o lla r sign).

P lease no te  th a t I have de fined  th is  
usage o f the  d o lla r s ign  as a “ f lo a tin g "  
d o lla r  s ign  on ly  when it  is the  firs t 
cha ra c te r in the  mask. If it occurs 
e lsew here in the  m ask, then  it  becom es 
an inse rtion  character.

The las t specia l usage characte r in a 
m ask is  the  tra ilin g  m inus sign. If the 
m ask co n ta ins  a  m inus s ign  as the  very 
las t characte r, then the rig h tm o s t pos i­
tio n  o f the  resu lt fie ld  w ill be a  m inus  sign

when the  num ber to  ed it is  negative, o r 
w ill be b lank if  the  num ber is  positive . Ex­
am ples: i f  MASK$ =  "99,999.99-" and 
NUM =  -1453.62, then the  resu ltan t OUT$ 
=  "  1,453,62-” . W hile  if  NUM =  2246.7, 
then we have OUT$ =  "  2,246.70".

If a m inus sign appears in a m ask in 
any o ther position , it is  treated as  an in ­
se rtion  character. Thus, fo r exam ple, you 
cou ld  fo rm at a  date, MMDDYY =  m onth, 
day, and year w ith  the  fo llo w in g  mask: 
M ASK$ =  "09-99-99” . If NUM = 101479, 
then OUT$ =  "10-14-79".

You m igh t be w ondering  w ha t w ill hap ­
pen if you e d it a negative num ber using a 
m ask w hich does not co n ta in  a tra iling  
m inus  sign. It depends upon w hether you 
have a llo tte d  enough d ig it p o s itions  in 
the  m ask to  accom m odate  a leading 
m inus sign. If you have then the m inus 
sign w ill take the  p lace o f the  firs t posi­
tion  con ta in ing  a nine, zero, o r com m a 
tha t im m ed ia te ly  precedes the  le ftm ost 
d ig it o f NUM. I f  you have no t a llo tted  
enough d ig it pos itions in the  m ask, then 
my rou tine  w ill p rin t the  as te risk  s ig n a l­
ing fie ld  overflow .

Now, any cha racte r o ther than the  six 
specia l cases d iscussed above m ay a lso 
appear in a  m ask. In tha t case the 
c h a r a c te r  b e c o m e s  a n  in s e r t io n  
characte r. Suppose you define

M A S K * =  “ $ B A L  DUE AS O F SEP/’78: 
'99 ,999 .99 "

If NUM =  1324.57, then the resu lt o f m ask­
ing w ill be:

OUTS =  "B A L. DUE AS OF SEP/’78: 
$1,324.57”

From  the above exam ple, you can  see 
tha t you are on ly  res tric ted  in using edit 
m asks by you r im ag ina tion , perhaps a fte r 
m aking  m o d ifica tio n s  to  my rou tine . For 
exam ple, you w ill no te  th a t the  year in the 
above m ask is  '78 no t '79. It cou ld  no t be 
’79 because the 9 is  a num eric replace­
m ent cha racte r and in th is  case would 
have been b lanked ou t. However, i f  you 
change the  num eric replacem ent char­
acte r to  som e o ther m ore convenient 
cha racte r (perhaps an ampersand?) then 
th is  d iff ic u lty  cou ld  be avoided.

A s a lre a d y  m e n tio n e d , a n o th e r  
m o d ifica tio n  you m igh t w ish  to  make is  to 
a llo w  o u tpu ttin g  o f lead ing zeroes in a 
num eric  fie ld  if  the  co rresponding  edit 
cha racte rs  are 9’s. To do  th is , you need to 
m ake three changes to  the  routine.

455 IF 1-1 >  = l l  AN D  MID$
(MASK$, 1-1,1) =
"9 "  then 480

500 IF N$ =  "  ”  THEN N$ = " 0 ”
525 IF N$ =  “  ”  THEN 460

W hen you incorpora te  th is  rou tine  in to  
you r ow n program s, you may w ish  to  
change the  nam es o f som e o f the  loca l

variab les used by it  in order no t to  con ­
f lic t  w ith  you r ow n  use o f th e  sam e 
names. So here is a lis t o f a ll va riab les  us­
ed by m y routine.

Variables

the s tr ing  co n ta in ing  the 
ed it mask.
the  inpu t num ber to  ed it 
NUM converted to  a  s tring  
length  o f MASKS 
leng th  o f NUMS 
p o s i t io n  o f  r ig h tm o s t  
decim a l p o in t in M ASK$ (or 
zero if  none)
pos itio n  o f dec im a l po in t 
in NUM$ (zero if none) 
num ber o f d ig it p o s itions  
r ig h t o f dec im a l p o in t in 
MASK$
num ber o f d ig its  r ig h t o f 
d ec im a l po in t in NUM$ 
num ber o f d ig it p o s itions  
le ft o f dec im a l p o in t in 
MASK$
num ber o f d ig its  le ft o f 
d ec im a l po in t in NUMS 
flag  te llin g  w hether m ask 
has flo a tin g  d o lla r  s ign  (1 if 
yes, 0 if no)
f la g  te llin g  w he ther m ask 
has tra ilin g  m inus s ign  (1 if 
yes, 0  i f  no)
flag  te llin g  w hether NUM is 
negative  (1) o r pos itive  (0) 
c u r r e n t  c h a r a c te r  o f  
MASKS be ing processed 
current cha racte r o f NUMS 
be ing processed 
loop  va riab le  and  te m ­
porary variab le 
p o in te r to  current d ig it in 
NUMS
firs t pos itio n  in MASKS to  
process
las t pos itio n  in  MASKS to  
process

One fina l note: in  using the  driver 
rou tine  to  experim ent w ith  various edit 
m asks, you shou ld  rem em ber th a t i f  you r 
m ask w ill co n ta in  com m as or co lons, 
then  you m ust enclose the  en tire  m ask by 
q u o ta tio n  m arks, o r e lse A pp le so ft w ill 
d rop  pa rt o f you r m ask w hen it execu tes 
the  INPUT sta tem ent.

N otes on C onverting  to  o ther Basics

I am  no t fa m ilia r w ith  any o ther Basics 
fo r m icrocom puters . I do, however, have 
som e a cq u a in ta n ce  w ith  th e  Basic 
languages fo r tw o  m in i-com pu te rs— the 
DEC PDP-11 and the Data General Nova 3. 
W ith  th is  as background, I have com piled  
the fo llo w in g  lis t o f possib le  m o d ifica ­
tio n s  you m igh t have to  m ake to  my 
rou tine  to  ge t it to  w ork  on o th e r 6502 
m ach ines o ther than  the  Apple.

1.) A p p le so ft a llo w s  variab les to  have 
nam es w ith  m ore than tw o  characte rs,

MASKS

NUM
NUM$
LM
LN
PM

PN

RM

RN

QM

ON

FD%

M F%

N F%

M$

N$

I

J

II 
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a lthough  o n ly  the  firs t tw o  are used to 
d is tin g u ish  between between d iffe re n t 
names. If you r B as ic  does no t a llow  th is, 
you w ill have to  change som e o f the 
nam es th a t m y rou tine  uses.

2.) S om e B as ics  don ’t a llo w  m u ltip le  
s ta tem en ts  per line, o r i f  they do, the 
s ta tem en t separa to r m igh t no t be the  c o l­
on; tw o  com m on a lte rna tives are the  back 
s lash o r the  exc lam ation  po in t.

3.) If yo u r Basic  does no t have the 
"O N ...G O  TO ”  s ta te m e n t, then  line 
num ber 85 w ill have to  be replaced w ith  
som eth ing  else, perhaps a  coup le  of 
"IF ...THEN GOTO...”  s ta tem ents.
4.) N o t a l l  B a s ic s  a llo w  "N E X T "  
s ta tem en ts  w h ich  do  not spec ify  the  loop 
va riab le  to  end "F O R ”  loops. There are 
several lines in  m y program  th a t may 
necess ita te  th is  type o f change: 160,190, 
240, 280, 340, and 550. In a ll o f these 
cases th e  im plied  FOR loop  variab le  is 
“ I " .

5.) You m ay have to  D IM ension your s tr­
ings in  yo u r B as ic  program , as is  true  in 
A pp le ’s  In tege r Basic, bu t not App leso ft.

6.) S tring  conca tena tion  in A pp leso ft is 
accom p lished  w ith  s tr ing  expressions 
jo ined by m eans o f the  p lus  ( + )  sign; your 
Basic m ay use the  am persand (&).

7.) In com paring  s trings, A pp le so ft uses 
the co m b in a tio n  o f less than and greater 
than  s ig n s  ( < > ) ;  perhaps, as  in In teger 
B asic on  the  Apple, you are on ly  a llow ed 
to  te s t inequa lity  w ith  the  num ber s ign  (#).

8.) P lease note tha t I have several 
s ta tem en ts  in m y program  o f the  fo llo w ­
ing genera l fo rm : IF X THEN... This is 
“ s h o rth a n d " fo r  the  equ iva lent IF X <  >  0 
THEN... I a lso  have a  num ber o f 
s ta tem en ts  like  the  fo llow ing : IF...THEN 
100 (where 100 can be any s ta tem ent 
number). T h is  is  a “ sh o rth a n d " fo r 
IF...THEN GOTO 100. I don ’t know 
w hether a il Basics a llo w  the  abbreviated 
fo rm s th a t I use.

9.) I have m ade use o f the  fo llo w in g  s tring  
func tion s : STR$, LEFTS, RIGHTS, MIDS, 
and LEN. Your Basic  m igh t ca ll these by 
d iffe re n t names, o r  have d iffe re n t syntax 
rules about th e ir argum ents. Here are the 
A pp leso ft s yn ta c tic  d e fin it io n s  fo r these 
func tion s , w h ich  you shou ld  keep in  m ind 
if you have to  convert to  d iffe re n t usages 
on yo u r com puter:

STR$(X)
converts  the  num ber X to  a s tring

LEFT$(A$,N)
re tu rns th e  le ftm o s t N characters 
o f s tr ing  AS

RIGHT$(A$,N)
r e tu r n s  th e  r ig h tm o s t  N 
ch a rac te rs  o f s tr ing  AS

MID$(A$,M,N)
r e tu r n s  th e  N c o n s e c u t iv e  
characte rs o f s tr ing  AS, s ta rtin g  at 
pos itio n  M 

LEN (AS)
re tu rns the  num ber o f characte rs 
in s tr ing  AS

3LIST

10 R E M  R O U T I N E  TO E D I T  A N U M B E R  
, NUM, WITH AN E D I T  MASK, MA 
SKS

20 HOME J PRINT "EDIT MA S K  R0UTI 
NE": PRINT t P R I N T  " THE E 
DIT MA S K  CAN C O N T A I N  A N Y  INS 
E R -“i PRINT “TI0N C H A R A C T E R S  
f P L U S  F O L L O W I N G  S P E C I A L "

30 P R I N T  " C H A R A C T E R S : " :  P R I N T  ■
IF S IS F I R S T  C H A R . , IT IS 

T R E A T E D  AS": P R I N T  “A FL0ATI 
NG D O L L A R  SIGN- 

40 P R I N T  " IF - IS L A S T  CHAR.,
IT W I L L  BE O U T P U T " :  P R I N T  "I 
F NUMBER TO E D I T  IS N E G A T I V E  
, OR R E -“: P R I N T  " P L A C E D  BY 
B L A N K  IF P O S I TIVE"

50 P R INT " 9 C O R R E S P O N D S  TO A D
IGIT TO PLACE IN”: P R I N T  “TH 
AT P O S I T I O N  OF THE MASK": PRINT 
" 0 C O R R E S P O N D S  TO A N 0 N Z E R
0 D I GIT TO"

60 PRINT "PLACE IN T H A T  P O S I T I O N  
. IF YOU WANT A": P R INT "COM 

M A  OR COLON IN THE MASK,. ENC 
L O S E  THE"

65 PRINT "ENTIRE MASK IN Q U O T E S  
TO INPUT IT.'*: P RINT 

70 INPUT "EDIT M A S K ?  " JMASKS 
7 5  INPUT "NUMBER TO E D I T ?  "JNUM: 

G O S U B  100: P R I N T  " E D I T E D  NU
m b e r :b ;o u t $

80 P RINT : I NPUT “ 1=NEU  n u m b e r , 

2 = N E W  MASK A N D  N U M B E R ? " iN 

85 ON N G O T O  75,70 
90 GO T O  80
100 N U M S  = STRS < N U M ) : L N  = LEN

< n u m s >:l m  = LEN < M A S K S  >:q m  = 
o :q n  = o :r m  = o :r n  = o :p n  = 
o :p m  = o :n f x  = o :m f % = o :f d %
= o :d f z  = o

110 OU T S  = "•: IF NUM < 0 T H E N  NF 
Z = l: REM SET FL A G  T E L L I N G  
W H E T H E R  INPUT N U M B E R  IS NEG 

A T I V E
120 IF R I G H T S  ( M A S K S ,1 ) = THEN

M F Z  = i: REM SET F L A G  TELLI

These are a ll the  d iffe rences  between 
A pp le so ft and o th e r Basics th a t I am 
aw are of, a lthough  the re  may be more. A t 
any rate , i t  shou ld  no t be d if f ic u lt  to  con ­
vert m y program  to  any o ther m ach ine ’s 
Basic.
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NG W H E T H E R  INPUT M A S K  HAS TR 
A I L I N G  M I NUS SIGN 

130 IF L E F T S  ( M A S K S , 1) = THEN
F D Z  = i: REM S E T  FL A G  TELLI 
N G  W H E T H E R  INPUT MA S K  HAS FL 
O A T I N G  D O L L A R  SI G N  

1 4 0  F O R  I = 1 TO LM: REM F I N D  P 

O S I T I O N  OF D E C I M A L  P O INT IN 
MA S K

150 IF MI D S  ( M A S K S ,1,1) = "." THEN 
Ph = I

160 N E X T  J IF F D Z  = 0 T H E N  DFZ =
It R E M  IF NO F L O A T I N G  D O LLA 
R S I G N  IN M A S K , S E T  FL A G  SAY 
ING “S" A L R E A D Y  O U T P U T  TO ED 
ITED FIELD 

170 FOR I = 1 TO LNJ REM FIND P 
O S I T I O N  OF D E C I M A L  P O INT IN 
N U M B E R  TO EDIT 

180 IF M I D S  ( N U M S , I f  1) = THEN
PN = I 

190 N E X T
200 IF PN TH E N  RN = L N  - PNJ REM 

IF D E C I M A L  P O I N T  IN N U M B E R , 
C O M P U T E  # D I G I T S  R I G H T  OF D 

E C I M A L  PT.
210 IF PM = 0 THEN 2 5 0 i R E M  IF 

DEC. PT. IN M A S K , FI N D  * DIG 
IT P O S I T I O N S  R IGHT OF IT 

22 0  FOR I = LM TO PM S T E P  - 1 
23 0  IF MI D S  ( M A SKS * 1 *1) = "0" OR 

M I D S  ( M A S K S *1,1) = "9" THEN 
RM = RM + 1 

240 NEXT
250 IF PN = 0 AND PM = 0 T H E N  30

0

260 IF RM = RN THEN 300
270 IF RM < RN TH E N  290
280 FOR I = RN TO RM - l i N U M S  =

NU M S  + -0-: NE X T  J G O T O  3 0 0 J 
REM ZERO- F I L L  R I G H T M O S T  DE 

C I M A L  P O S I T I O N S  OF NU M S  
290 I = LN - RN + RM - 1JNUMS = LEFTS 

( N U M S ,  I) + R E M  T R U N C A T
E NU M S  TO M A TCH MASK, FUT '**
" IN R I G H T M O S T  D I G I T  

30 0  Q N  = LEN ( N U M S )  - R M i IF F'N THEN 
QN = QN - It REM G E T  * DIGI 
TS L E F T  OF DEC. PT. IN NUMBE 
R, I G N O R I N G  DEC. P T . , IF ANY

330

340

3 5 0

3 6 0

320 F O R  I = 1 TO LMt IF I = PM THEN 
350J REM FI N D  * D I G I T S  IN M 
A S K  L E F T  OF DEC. PT.
IF M I D S  ( M A S K S , 1 , 1 )  = "0" OR 
M I D S  ( M A S K S , 1, 1 )  = "9" TH E N  

QM = QM + 1 
NE X T

IF QM > = QN T H E N  3 7 0 J R E M
T R U N C A T E  N U M B E R  ON L EFT, MA 

K I N G  L E F T M O S T  D I G I T
I = L E N  ( N U M S )  - QN + QM - 1
J IF NFZ AND M F X  T H E N  1 = 1 -  

1J R E M  DROP M I N U S  S I G N  AL S O  
IF IGNORED BEFORE 

36 5  NU M S  = + R I G H T S  ( N U M S , I )
JQN = QM

370 II = II IF FDZ T H E N  II = 2: REM 
W I L L  IGNORE ANY F L O A T I N G  DO 

L L A R  S I G N  IN MA S K  
380 12 = LMJ IF M F Z  T H E N  12 = L M  - 

I? R E M  WILL I G N O R E  ANY TRAI 
L I N G  MINUS IN M A S K  

38 5  IF N F Z  AND M F Z  A N D  L E F T S  (N
U M S ,1 ) = TH E N  QN = QN +
U  REM IF N U M B E R ' S  M I N U S  SI
GN WAS IGNORED B E F O R E ,  PUT I 
T B A C K  IN 

390 IF PN THEN NU M S  = L E F T S  ( NU
M S » Q N  ) + R I G H T S  ( N U M S ,RM ) J REM 
D R O P  DEC. PT. F R O M  N U M B E R  S 

T R  ING
400 I F  N F Z  AND M F Z  A N D  L E F T S  (N

U M S ,1 ) = T H E N  NU M S  = RIGHTS
(N U M S ,  LEN ( N U M S )  - 1)J REM 
D R O P  MINUS SIGN IF T R A I L I N G  
M I N U S  IN MASK 

J = L E N  (NUMS)J FOR I = 12 TO
II ST E P  - 1 :MS = M I D S  (MAS 
K S ,1 , 1 ):NS = " “: IF J > 0 TH E N  
NS =  MIDS ( N U M S , J , 1  )
IF MS < > T H E N  490

< > T H E N  450
n s  + o u t s :j  = j  - i : g o t o

410

420
430
440

IF NS 
O U T S  = 
550 
IF NS

3 1 0  IF N F Z  AND MFZ T H E N  QN = QN - 
i: R E M  IGNORE M I NUS S I G N  IN 
N U M B E R  IF T R A I L I N G  M I N U S  IN 
MA S K

450 IF NS <  >  "  "  T H E N  4 8 0
460 IF DFZ THEN 440: REM IF FLO 

A T I N G  DOLLAR SI G N  A L R E A D Y  OU 
T P U T , GO INSERT BLANK 

4 7 0  D F Z  = i:OUTS = "S" + OUTS: GOTO 
550

ms + o u ts: g o t o  550 
9" TH E N  5 2 0  
T H E N  4 6 0 : REM I 

DIGITS OF N U M B E R  OUTPU 
OUTPUT F L O A T I N G  D O L L A R

4 8 0  O U T S  = 
4 9 0  IF MS 
5 0 0  IF NS 

F ALL 
T, GO

—  N II

-
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520

530

540

550

555

510

560

570

580

S I G N  OR BLANK 
G O T O  440 t REM GO O U T P U T  THE 

D I G I T
IF Ht < > “0" T H E N  4 8 0 J REM
GO OUTPUT C U R R E N T  C H A R A C T E R  

IN MASK
IF N$ < > “0” THE N  500 *. REM
GO O U T P U T  B L A N K  OR D I GIT 

NS = " “i G O T O  4 4 0 i R E M  OUTP 
U T  B L ANK
N E X T  i IF DFZ = 0 TH E N  OUTS = 
" S “ + OUTS: REM IF FLOATING 
D O L L A R  NOT O U T P U T » A P P E N D  I 

T ON LE F T
IF D F Z  AND FDZ T H E N  OU T S  = "
- + OUTSJ REM IF DOLLAR SI 

G N  A L R E A D Y  O U T P U T r  P U T  BLANK 

IN P L A C E  OF M A S K ' S  D O L L A R  S 
IGN
IF M F Z  = 0 T H E N  R E T U R N  I REM 
ALL DONE IF NO T R A I L I N G  MIN 

US IN MASK
NS = " •: IF N F Z  T H E N  NS =
■J RE M  B LANK IF P O S I T I V E ,  M 
I N U S  SI G N  IF N E G A T I V E  
O U T S  = OUTS + NSt R E T U R N

STOCK M ARK ET AN ALYSIS PROGRAM  
D JI WEEKLY AVERAGE 1897-D A TE

ANA1' (ANALYSIS 1) is a sel ol BASIC Programs which enables Ihe user lo 
perform analyses on Ihe Dow Jones Industrial weekly average dala From 6 
months 10 5 years ol user selected OJI data can be plotted on the entire screen 
in one ol 5 colors using Apples' High Resolution capabilities The DJI dala can 
be transformed into different colored graphic representations called transforms 
They are user specified moving averages; a leasl squares linear l it  (best straight 
line)- filters lor time, magnitude, or percentage changes: and user created rela­
tionships belween the DJI data, a transform, or a constant using *.-.x./ operators. 
Colored lines can be drawn belween graphic points. Graphic dala values or 
their dates of occurrence can be displayed in text on the screen Any graph or 
texl can be outputted to a users printer The Grid Scale is automatically set to 
the range ol the graphs or can be user changed As many colored graphs as 
wanted can be plotted on the screen and cleared at any lime The user can code 
routines lo operate on the DJI/transform data or create his own disk file data 
base ANA I commands can be used with his routines or dala base. An Updale 
program allows Ihe user lo easily update the DJI file with current DJI weekly

The ANA1 two letter user commands are: CA ; Calculate, no graph CG = Clear 
Graphs, leave Grids CK = Checking out program, known data. CO = Color of next 
graph (red. green, violet, while, blue) CS -  Clear Screen DL = Draw Line between 
points FI - Filter data lor time, magnitude or percent change FU = Data, trans­
form or constant Function with *.-.x,/ operator GD = Graphic mode, display 
all Graph Data on screen. GR = Graph data to screen GS = Set Grid Scale HE = Help, 
summary ol any commands usage. LO r  Load Data trom disk file Irom inputted 
dale to memory LG = Leave Graphs, automatic Grid rescaling. LO = Look, select 
a range of the LO data and GR: All commands can now be used on this range 
LS = Least squares linear fit of the dala. MA = Moving Average of the data NS = 
No Scale, next graph on screen does not use Grid Scale. NT = No Trace PR -  user 
implimented Printer routine. TD -  Text mode, display Text Data on screen. 11 = 
Time number to date or vice versa. TR = Trace. TS = Text Stop lor number ol lines 
outputted to screen when in TD. U1/U2 = User 1/2 implimented routines. VD = 
Values of Oafa outputted in text. VG = Values ot Grid; low/high/delta VT = Values
ol Transform oulputted in text.

GALAXY 
DEPT. A02 
P.O. BOX 22072 
SAN DIEGO. CA 92122

APPLE® II. 48 K, APPLESOFT 
ROM CARD, DISK II DOS 3.2 
ANA1 DISK & MANUAL . .  . S49.95 
(CA residents add 6% sales tax)

* Software Review in Call-A.P.P.L.E. (2/80): “ An example of an excellent piece ot 
software exploiting most of Apple ll's  major features.'- Overall Rating = 92.1

• Software Review in Apple Orchard (3/80): A remarkably flexible approach to Ihe
analysis and plotting of any lime series dala." Overall Rating = 85.7 ________

Program Line ‘E ditor
by Neil Konzen

S tronger than  th e  Integer 
M ore p o w e rfu l than  A p p le so ft 
Faster than a speeding cursor 
A b le  to  leap the  longest s ta tem ents in  a

single m ove.

The Program  L ine  E d ito r is the  m ost sophisticated 
program  deve lopm ent to o l fo r  the  A p p le  II com pu te r.
Program  L ine  E d ito r  includes fu l l  fea tu re  line  ed ito rs  fo r  
b o th  In teger and A p p le so ft program s th a t render a ll o the r 
techn iques obso le te . Program  deve lopm ent and m o d ifica tio n  
can n ow  be perfo rm e d  in  a te n th  th e  tim e  prev ious ly  required.

•  M ore than  11 e d itin g  com m ands such as insert, delete, 
f in d  &  pack.

•  V e rsa tile  escape fu n c tio n s  execute  a com p lex  user defined  
com m and w ith  ju s t 2 keystrokes.

•C o m p le te  lis tin g  c o n tro l (s top  lis t, resume, abort)
•  Inv is ib le  and ind e s tru c tib le  routines ac tu a lly  becom e p a rt 

o f DOS and are una ffec ted  by IN T , FP, o r  M A X F IL E S .

A va ilab le  on  d isk o n ly  fo r  any A p p le ] [ o r A p p le ] 1 Plus fo r  
$40 .00 . In tro d u c to ry  price  o f $ 3 7 .5 0  th ru  A p r il  1980.

S ) i y l u ' r  C i ' x t
by D arre ll & Ron A ld r ic h

U T IL IT Y *  *  I
PR O G R AM S

•  I  a
'— 1 1

FOR TH E n
APPLE u

When the  A p p le 's  te x t  o u t­
p u t is n 't  good enough, H igher 

T e x t gives you  the  f le x ib i l i ty  o f:

•  F u ll 96  characters o f  A S C II upper 
and low er case.

•  C o lo rfu l te x t in  10 h igh  re so lu tio n  co lors.
•  Fore ign  a lphabets o r s c ie n tif ic  sym bols.

• O ld  English, sc rip t, o r  even sideways te x t.
•  M ixed  te x t  and graphics anyw here  on  the  high 

reso lu tion  screen.
•C h o ic e  o f  norm a l 7 x 8  characters o r  deta iled  

14 x  16 d o t characters.
•  Regular, e x tra  ta ll,  e x tra  w ide , o r  large characters.

H igher T e x t a llow s y o u  to  design un ique  character sets w ith  
the  easy to  use character ed ito rs . Graphs, game boards, and 
program  logos can be labeled w ith  th is  versatile  package.
N ow  y o u  can create p ro fess iona lly  custom ized  d isp lays using 
routines th a t can be easily lin ke d  to  any A p p le s o ft o r Integer 
B A S IC  program .

A va ilab le  on d isk o n ly  fo r  any A p p le  1 [ o r A p p le  ] [ Plus fo r  
$35 .00 . In tro d u c to ry  price  o f $ 32 .50  th ru  A p r il  1980.

98006Send check o r  in q u iry  to  Synerg is tic  S o ftw are , 5221 1 20 th  A v e , S .E., Bellevue, W A 
______________________________W ashington residents add 5.3% sales..tax,-------------------------------



6502
MACRO ASSEMBLER 

AND TEXT EDITOR
•  V ersions for P E T , A P P L E  II, SYM, KIM 

and A TA R  I (1st q u a r te r  1980)
•  W ritten  en tire ly  in machine language
•  Occupies 8K of m em ory s ta r t in g  a t  $2000 — 

A pple version  w ith  d isk  occupies ju s t  over 
9K

•  Macro and conditional assem bly
•  36 e r ro r  codes, 26 com m ands, 22 pseudo ops
•  L abels up  to  10 ch a rac te rs
•  A uto  line num bering  and ren u m b er com ­

m and
•  S tr in g  search  and s tr in g  search  and  replace
•  Copy, m ove, d e le te , load, save , and  append 

com m ands

C assette and Manual $49.95
(including U. S. postage)

Eastern House Software
3239 Linda Dr. Winston-Salem, N. C. 27106

F o r P E T , A P P L E , SYM, OSI, etc.
Any 1 m hz 6502!

— P re v e n ts  from  "hanging  up” via execution 
of unimplemented opcodes! C auses your 
m onitor to  display location of bad op code!

— O ur com puters have s topped  crashing!
— D ebugging easier!
— Easy to install — plugs in to  6502’s socket.

T R A P  65 is cu rren tly  being used to  insure th a t 
th e re  a re  no bad opcodes in p ro g ram s before 
su b m itta l for ROM m asks!

W e a re  u sing  T R A P  65 in ex p e rim en ts  on 
ex ten d in g  th e  6502’s instruction  s e t  — PH X , 
PH Y , INCD.

$149.95 (A dd $4.00 p o stag e , $10.00 foreign)

Eastern House Software
3239 Linda Dr. Winston-Salem, N. C. 27106

PET 
RABBIT

Load, Save, V erify, E xecu te  
8 K in 38 seconds v ersu s  
P E T s 2 M inute 45 seconds, 

plus more!

High-speed Cassette Routines work with 8 K , 16K , or 32K  

new ROM PETs which have the new Commodore cassette 

deck (like the external version which sells for $95.00). 

Note: If you have a new R O M  P E T  with the old style 

lift-top deck, everything but the high-speed cassette 
routines will work.

— Auto repeat of any key held down, toggle character 
set.

— RAM Memory Test, convert It's to hex and decimal.

12 R abbit Com m ands

Note: Rabbit is 2K  of machine code at $1800 for 8K  P E T S  

$3000 or $3800 for 16K P E T S , or $7000 or $7800 for 32K 

P E T S . (Specify one of the 5 versions.)

Cassette and Manual — $29.95 (Add $5.00 for foreign)

Eastern House Software
3239 Linda Dr. Winston-Salem, N. C. 27106

Finally, MAE -  A PET 
DISK-Based MACRO 
ASSEMBLER/TEXT
EDITOR Works with 32K  P E T

—  Works with 2040 Disk, and can drive 2022/2023 

Printer, and/or RS232/20  m a Device thru User Port.

—  10 0%  Disk Based, 1 0 0 %  Machine Language.

—  Macros, Conditional Assembly, and a new  feature we 

developed called Interactive Assembly.

— Coexists with Basic, Auto character repeat, Sorted 

Symbol Table.

—  27 Commands, 26 Pseudo Ops, 5 Conditional Ops, 38 

Error Codes.

—  Creates relocatable object code on disk.

—  Assemble from Memory or Disk.

—  String search, search and replace, and inter-line edit.

—  Auto line #-ing, move, copy, delete, renumber.

—  Labels up to 31 characters —  user specifies length.

—  Includes extention to P E T  monitor (disassemble, 

trace, etc.). Library of P E T  R O M  locations. Relocat­

ing Loader, plus more.

Manual, Diskette, U. S. postage — $169.95
(Requires completion of License Agreement —

Write for details)

Eastern House Software
3239 Linda Drive Winston-Salem, N. C. 27106



PET Keysort Update

Two changes are presented to  improve the PET Keysort. l o w e s t  ' wrfg street

___________________ ____________ -—  Decatur, IL 62521

A fte r fu rth e r use and te s tin g , I decided 
to  m ake tw o  changes to  m y program  
KEYSORT as p rin ted  in  MICRO:23. F irst, 
I’ve added to  th e  in te lligence  o f the 
h im em  se tte r in lines  550-630 o f the  
so u rce  lis tin g . P rev iously , m y copy 
w asted  about 100 bytes o f m em ory by 
se ttin g  h im em  low er than it  needs to  be. 
N ow  it is  se t ju s t a t the  s ta rt o f the  sort. 
The new source  lis tin g  w ou ld  read:

.550 Ida 'h im  + 1;cut himem?

.560 seo

.570 sbo  #h,sart

.580 boo  sav don t low er him em
.590 bne c u t ;do  low er it
.600 Ida * h im  depend on lo  byte
.605 sbo  #L,sart
.610 boo  sav ; if  a lready lower
.615cut Ida #L,sart ;ou t lo, then  hi
.620 s ta  ‘ him
.625 Ida #h,sart
.630 s ta  '  h im +  1

T h is  is  an a d d itio n  o f 3 lines and 5 bytes.

•" 7C50 00 00 00 00 35 38
7058 70 90 10 D0 06 B5 34
7CS0 54 30 08 99 54 85 34
7CS8 70 85 35 20 93 7H 95
7C70 85 15 95 2D 35 16 95
7C78 C9 24 F0 06 99 80 35
7C80 85 01 H0 00 El 15 05
7C88 F0 06 99 80 C5 60 D0

- 7C90 CS E l 15 05 01 30 01
•- 7098 98 fifi 95 03 09 25 F0
" 7OR0 99 09 85 04 95 05 09

7098 F0 04 99 00 35 06 90
7OB0 E l 15 18 65 15 85 18

- 7CB8 El 15 65 16 35 19 95
7CC0 05 19 F0 02 E0 0£ 95

•" 7008 05 13 F0 02 E0 06 E0
•- 7OD0 B0 11 90 17 £0 02 E0
•" 70B3 95 13 85 15 ht. 19 85

7CE0 13 90 9F 90 04 E l 15
7CE8 01 F0 38 20 98 7B 92

The o ther change is  in the  way 
KEYSORT handles nu lls. Log ica lly , they 
shou ld  have a  va lue be low  any o ther 
characte r. The o rig ina l KEYSORT trea ts  
them  th is  way. However, th a t leads to  a 
problem  w ith  pa rtia lly  fille d  B asic arrays. 
A ll the  undefined array e lem ents s ta rt ou t 
as nu lls , and end up a fte r a sort a t the 
‘b o ttom ’ o f the  array, w here the  s ig n if i­
can t e lem ents w ere before. I e lected to  
redefine nu lls  as larger than  ‘Z ’, so they 
s tay  a t the  ‘to p ’ o f the  array, w here they 
w ere before  the  so rt. The necessary 
changes are m ade in lines 5180-5220 o f 
the  source  lis ting . The labe l ‘n u ll’ is 
de le ted from  line 5180. A new  label, 
‘ sam e’ is  added to  line 5220. Then 4 new 
lines are added a fte r line  5420. These are 
like  lines 5180-5200, excep t tha t the 
d e s tin a tio n s  are opposite . The new  lines 
read:

.5422nullcpx#1
;pu t nu lls  @ to p o f$ s

.5424 beq two((
;to  keep them  out

£9«W BM -fc«
E 9 M d K G »
991IVH M CN  
z c & a m B M
02 amamm
8 - : i w « « = n

C 3 : m * s n : . '
0 4 « j d W « ( S j |

2 3 a m w i ; i

0 3 i l H , J W » : i

02
t . i i H W i a

0 3 m « i f i (
Z & W M r B M

.5426 bpL  one((
;o f the  w ay o f prgm

.5428 bm i same
;jum p

This change adds 4 lines and 8  bytes to  
the  program . U n fo rtuna te ly  it a lso  a lte rs  
m any o ther pa rts  o f the  ob jec t code in 
o rde r to  s tay  ju s t be low  h im em , so  you 'll 
need to  check the  enclosed  new ob ject 
lis tin g  ca re fu lly  aga inst your copy o f the 
form er version.

A fte r these changes are m ade, the 
system  ca ll address fo r the  so rt is 
low ered, to  sys  (31828). The op tio n  se tting  
addresses are unchanged. If yo u 'd  rather 
not m ake these  changes you rse lf, up­
da ted  cop ies  fo r any loa tion  in  memory, 
o r fo r o ld  ROMs are ava ilab le  d irec tly  
from  the  a u tho r fo r $5.00. Please spec ify  
the  address and ROM se t you pre fer to 
use.

7CF0 40 57 03 90 06 E l 15 35B‘ M W W I 
70F8 12 83 E l 15 85 13 13 69WSW***!3 
7D00 85 0E 95 12 69 13 69 01WWH K H  
7D03 35 0D 95 0E 69 00 85 QEWISflMPi'il 
7D10 95 15 18 69 04 85 23 flS tfW KIlliW  
7D13 16 69 00 85 24 95 12 S jP M W W  
7D20 0E 95 13 85 00 95 0£ ’r ZiHk‘BVIM.il 
7B28 03 40 99 7B 95 01 09 
7D30 D0 F7 95 0B 85 IB 95 00330— M  
7D38 35 10 20 E3 7F 90 00 BU H B W I  
7B40 1^ 85 20 03 E l 15 85 2 lM : fV M J  
7D48 08 E l 15 35 22 95 23 18 
7D50 69 03 85 13 95 24 69 WtfWtlWEISH 
7Dci8 35 19 E l 13 91 15 88 EHW I 
7B60 18 91 15 83 El 13 91 151 
7D68 38 95 0B E9 01 85 0B 95:=*f*
7B70 00 E9 00 85 00 09 00 BOWS 
7B78 57 95 0E E0 53 95 07 
7D30 IE 95 08 85 10 20 E3 
71133 95 20 90 00 91 1'
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7D90 21 91 15 08 ft 5 91 1s i m k m m i
7D9 3 A 2 24 ED DE -?r-r r 48 E5 00a£s*s :sn
7Dfl0 9D DE 63 95 00 CR lO M ftX fH ijf
7DR 8 FI 60 33 R5 0D E9 01 8 5 fH # A 9 M
7DB0 QD R5 0E E9 00 85 0E S 5 * ; '*3 1 *n
7DB3 1C R5 0D R5 IE 20 E3
7 DC© R0 00 El 15 85 29 CS El
7D Lo 15 85 21 OS El 15 85 2 2 w w :**w y
7DD0 R5 0D 85 09 R5 0£ 85
7DDB R5 03 85 07 R5 0ft .-.crC* 0 3 W K W•** 7DE0 13 iZ. 03 26 0fl R5 0fl csm M m M i
7DE8 0C F0 05 90 0D 40 a a 7 E
7DF0 R5 09 C5 0E 90 04 F0 5 E M 4 H (!iI i
7DF8 B0 F3 R5 09 35 IE R5
7E00 85 le ­ 20 E3 7F R0 00 E i n v a n i
7E08 15 ss 17 03 El 15 85 i 3 v n ; i v w
7E10 C8 El 15 85 19 18 R5 i5.a> 9 n w ( i
7E18 69 03 35 15 R5 16 69 0 0O V M V M
7E20 85 16 H0 02 El 15 85 i c m v w h
7Ek'W 8a El 15 85 IE 88 E l 1
7E30 85 l f l fl-5 19 85 IF R5 1 y W h W K ft
7E38 85 IE R5 17 .-.crO J ID 20 D rm ,
7E40 7E R5 14 05 17 90 0F F0iW I« * I5 ]
7E48 0H IS fl-5 09 69 01 85 0 9 . w m m

/ 7E50 R5 OR 69 00 S5 0ft R5 S d f lR H M
7E58 85 IE R5 0fi 85 10 20 Bsmtfmmci
7E60 7F R0 02 E l 15 35 10 SodWfffVWI
7E68 El 15 85 IE 88 E l 15 S 5.1 h v h  m
7E70 l f l R5 22 85 IF R5 21
7E78 IE R5 20 85 ID 20 D7
7E80 fl-5 14 05 17 F0 02 E0 IE ^K ^ IsJVsJI
7 ESS fl5 07 35 IE R5 08 85 1 C'HWiMVV
7E90 20 E3 7F R0 00 R5 20
7 ESS 15 CS fl-5 21 91 15 OS R5«JWJ*i:kM

* 7EH0 22 91 15 40 25 7D R 5
7EHS 85 IE fl5 08 35 10 20 E 3 IH W V W
7EB0 7F R5 15 85 13 R5 16 85»fftP*t##Hl

7F90 17 60 El IE 85 14 R9 0 0 M V W M
7F98 85 17 60 R9 00 85 14 e i  v m v f i
7FR0 IE 85 17 60 85 14 E l l r i n w H v i
7FRS 85 17 60 E0 01 F0 EC 10
7FE0 El 30 DS R5 IE 85 IE R5IKHMHHI
7FE'S 10 C » c rOJ IF IS 26 IE 26 icm m tM M
7FC0 R5 IE 13 65 IE 85 IS R5M W H H A
7FC8 10 65 IF 85 10 R5 IE 1 SU’iMH.'ffW
7PD0 65 v o 85 15 R5 1C 65 24
7FDS 85 16 60 00 00 00 00 0 'ilW P W W P
7EE8 19 R5 03 85 IB R5 0fl S 5 IM H W H
7EC0 10 20 E3 7F R0 00 El 1 5.^c*aP»M
7ECS 91 18 08 E l 15 91 IS osw i:f«V H  :i
7ED0 El 15 91 IS 40 ns 7 D R O fn v iK a i
7EDS 00 84 0F R6 06 DO 0B RSiwptJiaiw
7EE0 ID 85 10 R5 lf l 85 11 1S H I M W
7EES 90 70 R5 04 D1 IE F0 m m YMMm
7EF0 CS 04 ID 90 F7 40 EE 7c : mjpw« w
7EFS 84 0F Cfl F0 02 B0 FI csm usivs ji:!
7F00 D1 IE F0 05 04 ID 90 F7iWsJ*lJWW
7F0S 08 88 93 33 E5 0F 85
7F10
7F1S
7F20

E6
IE
00

0F
R5
84

R5
IF
0F

0F 18
00
06

65
85
R5

IE
IF
04

85 w m m  

i  w r . '.w ft i'!
fc.y
R6

7Fd'o IE F0 08 08 04 1ft 90 F 7« sH M I*n
7F30 40 EE 70 84 0F Oft F0 02«3#WM5|i
7F3S E0 FI 08 D1 IE F0 05 C4ije:[?H5HH]
7F40 lf l 90 F7 03 88 93 38 E5HW:iPE:Jfl
7F4S 0F 85 11 E6 0F R5 0F ls / v m m m
7F50 65 IE m COJ IE R 5 10 69
7F5S 85 10 fl-5 10 05 11 F0 0SWWW4MI
7F60 E0 00 85 0F R2 01 D0 0 C iM W ld l
7F6S 85 0F R2 00 F0 06 R5 i iW 9 « ! j* r *
7F70 85 0F fl2 02 09 00 F0 33WSii»*l5W
7F78 A0 00 El IE D1 IE D0
7FS0 08 04 0F 90 F5 E0 01 F 0 :iiJ *M »M
7F8S 09 10 10 R9 00 85 14 S j i n n v w i

PET TWO-WAY RS-232 
and PARALLEL 

OUTPUT INTERFACE

SADI - The m ic ro p ro cesso r based se ria l and pa ra lle l 
in te rfa ce  fo r th e  C om m odore  PET. SADI a llo w s  you to  
c o n n e c t yo u r PET to  p a ra lle l and se ria l p rin te rs , 
CRT’s, m odem s, a c o u s tic  coup le rs , hard  copy te rm i­
n a ls  and o th e r com pu te rs . The se ria l and para lle l 
p o rts  are independen t a llo w in g  the  PET to  co m m u n i­
ca te  w ith  bo th  pe riphe ra l devices s im u ltan e o u s ly  or 
one  a t a tim e. In a d d itio n , the  RS-232 device can  co m ­
m u n ica te  w ith  the  p a ra lle l device.

S pec ia l Fea tures fo r th e  PET in te rfa ce  inc lude : 
C onvers ion  to  tru e  ASCII bo th  in and out 
C ursor c o n tro ls  and  fu n c tio n  ch a ra c te rs  
sp e c ia lly  p rin te d
S e lec tab le  reversal o f upper and  lo w e r case 
PET IEEE co n n e c to r fo r d a isy  cha in in g  
A ddressab le  - w orks w ith  o th e r devices 

S pecia l F ea tu res fo r the  se ria l in te rfa ce  inc lude : 
Baud ra te  se le c ta b le  fro m  75 to  9600 
H a lf o r  fu ll dup lex  
32 ch a ra c te r b u ffe r 
X-ON, X-OFF a u to m a tic a lly  sent 
S e lec tab le  ca rria g e  re tu rn  de lay 

S pec ia l F ea tu res fo r  th e  p a ra lle l in te rfa ce  inc lude : 
Data s trob e  - e ith e r p o la rity  
Device ready - e ith e r p o la rity  
C e n tron ics  co m p a tib le

C om ple te  w ith  pow er sup p ly , PET IEEE cab le , RS-232 
connec to r, pa ra lle l p o rt co n n e c to r and  case. A ssem b led  
and tested.

SADIa (110VAC) $295 
SADIe (230VAC) $325

CONNECTICUT m icroCOMPUTER, Inc.
ISOPO CONO  ROAD 

BROOKFIELD, CONNECTICUT 06804
TE L (203) 7 7 5 -9 6 5 9  TWX: 710-456-0052

V I M  AND M /C  ACCEPTED -  SEND ACCOOKT K U . M I ,  E X P tlU T K *  U T t  A * 0  I I M  MOCJI.
* 0 0  1 3  » t »  OHOCft r Oft S H IP F tl*  f t  H A N O U M  -  f O f t i l« f t  0 « 0 C ft*  AOO 1 0 %  'O f t  A IR  POSTAOC.



JH  M ic ro  T echno logy  U n lim ited
f  P.O. Box 4596, 841 Galaxy Way 

M anchester, N.H. 03108 
603-627-1464

Low Cost Graphics 
Are Now Here

. . . ------- ----------- ---------------- ---------- - "51.
gives a  high resolution 320  w ide by 200  high bit mapped
pixel display m atrix . E a ch  dot is individually addressable
for m axim um  utilization and speed. T hu s characters, im age
shapes, and graphs can  all b e  displayed sep arately or
sim ultaneously if  needed —  m axim um  flexibility for you.

T h e  V isib le M em ory is ju st th a t, an 8 K  byte RAM  board 
that contains 2 access ports to  the mem ory m atrix . T he 
m icroprocessor bus uses one p o rt and the display refresh 
circu itry  uses the second port. T h e  contents o f the mem ory 
b it-fo r-b it is precisely w hat is displayed. I f  you need 8K  of 
RAM  for a non-display application, use it! I t  m akes no dif­
ference to the board  w h at its contents are ; program  (seen 
in its binary p attern  form ) or a hum an recognizable display 
p attern . T h e  display refresh occurs at times when the pro­
cessor never goes to  m em ory. T herefore  there is no snow  on 
the display and no w ait states for the processor.

H a rd c o p y  T o o  In addition M T U  has engineered a softw are 
package to drive the A IM -65 printer in new  ways. T hree 
new form s o f printing are possible. Q U IC K P R IN T  gives a 
matrix 200  across by 320  up the " wide paper. 
Q U A L IT Y P R IN T  gives tw o prints, each 100 x 320 which 
gives a  higher quality (4Vs "  wide) printed area when placed 
side by  side. T E X T P R IN T  allows you to print the AIM  text^ 
buffer area o f memory- as 10 rows o f characters printed “up” 

the paper strip. You may specify up 
to 127 characters per row  for the 
row  length. T he Q U IC K  and 
Q U A L IT Y  print modes are designed 
to give you fast, easy hardcopy of 
the Visible M em ory contents. Thus 
you now have a  graphic computer 
w ith hardcopy capability.

are now-
designedM emory

___ print pow er. M T U  has also
......rc ....... ........... _ _ softw are package w hich gives you
point p lotting, line draw ing, ch aracter generation and a 
host o f o ther subroutines. W ritte n  in assembly language, 
these routines m ay b e  executed from  B A SIC  o r assembly 
language —  your choice. T ext output from  B A SIC  o r the 
A IM  m onitor m ay also be show n on the V isib le M emory 
display as up to  2 2  lines by  5 3  characters per line signifi­
cantly  enhacing th e  use o f  the A IM -65 as a com puter w ith 
a C R T  display.

C a l l  U s N o v  M any educators have been w aiting for this 
type o f price/perform ance to set up courses. M T U  w ill be 
pleased to quote quantity purchases —  ca ll us d irect —  
now . D em and is high and F a ll is ju st around th e  corner. 

K -1008 Visible M em ory $240
K -1008-5C  Graphic/text softw are $25
K -1009-1C  A IM  Print softw are $25
K -1000-5 A IM -65 P ow er Supply $65
K -1005-A  A IM -65 C ard  F ile  $85
M any others not listed 

C a ll or w rite  for our ca ta lo g  listing a ll our A IM -65 (also 
our P E T , K IM -1 , and SYM -1) products.

As o f Ju n e  1, 1980 p lace  orders at: M icro Technology- 
U nlim ited, P .O . Box 1 2 1 0 6 , 280 6  H illsborough Street, 
Raleigh , N orth C arolina 27605
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If you’re a businessman who demands ultimate performance from your 
Apple II, then take a look at this outstanding General Ledger Package 
from Small Business Computer Systems (SBCS).

It features
•  6 d ig it account numbers
•  31 character account name.
•  Ten levels o t subtotals —  giv ing you a more detailed income statement and balance sheet.
•  Departmentalizing . . .  up to nine departments.
•  F lex ib ility  —  adaptable to any prin te r and e ither cash o r accural accounting methods.
•  Cash Journal a llows a 33 character transaction description and autom atically generates the ap­

propriate offsetting entry.
•  You can p rin t the balance sheet and income statement for the current month, current quarter, 

o r any of the previous three quarters. This year’s or last year’s totals are also included on the 
income statement. Or a special report that lis ts the current account balance fo r selected ac­
counts.

•  H igher number o f entries from an external source —  as many as t.000 per session.
•  No lim it on entries —  giving you the opportunity to make your entries as many times or as

often as you want.
•  With high speed printer routines and other special features of our conversion, processing per­

formance does not decrease dram atically at the system lim its.
•  to o k  at these examples of times required to update the chart and prin t the audit tra il.

With 133 item chart of accounts, 700 postings into  70 regular accounts: less than 20 min. 
With 133 item chart o f accounts, 1000 postings into 70 regular accounts: less than 30 min. 
With 210 item chart of accounts, 1000 postings into 125 regular accounts: less than 40 min.

•  Coming early this year —  capability to archive up to 2,500 postings. The chart of accounts w ill 
also be archived to  maintain the opening balance fo r the archive period.

In  th e  f in a l a n a ly s is , y o u r  f in a n c ia l s ta te m e n ts  a re  w h a t th is  G e n e ra l L e d g ­
e r  is  a l l  a b o u t. A n d  w ith  th is  G e n e ra l L e d g e r  P a cka g e  you  c a n  fo rm a t y o u r 
o w n  b a la n c e  sh e e t a n d  in c o m e  s ta te m e n t. A s w e ll,  d e p a r tm e n t f in a n c ia l 
s ta te m e n ts  m ay be  fo rm a te d  d if fe re n t ly .  Y ou  have  c o m p le te  fre e d o m  to  
p la c e  t i t le s  a n d  h e a d in g s  w h e re  y o u  w a n t th e m , s k ip  l in e s  o r  p a g e s  b e ­
tw e e n  a c c o u n ts  a n d  g e n e ra te  s u b to ta ls  and  to ta ls  th ro u g h o u t th e  re p o r ts
—  u p  to  te n  le v e ls  i f  y o u  n e e d  them .

And coming early in 1980, SBCS will 
present the Accounts Payable/Ac­
counts Receivable Package you have 
been waiting for.

Just compare these numbers against 
any package on the market today:*

5 inch 8 inch
disc d isc

Vendors o r custom ers 700 1,800
Payable T ransactions 350 750
Payable Invoices 380 840
R eceivable T ransactions 600 1,300
Receivable Invoices 600 1,300

* These are  m axim um  num bers that you can 
put on a d isc i f  yo u 're  using the d isc  o n ly  lo r  
these respective  da ta  files .

W e a re  an  a u th o r iz e d  c o n v e r te r  fo r  
O s b o rn e /M c G ra w -H il l,  p ro v id in g  you  
w ith  b u s in e s s  p a c k a g e s  th a t w i l l  d o  
e v e ry th in g  th e  O s b o rn e  G e n e ra l 
L e d g e r w il l  d o  in  a d d it io n  to  m any 
fe a tu re s  w e  have  a d d e d .

C a ll o r write:

S m a ll B u s in e s s  C o m p u te r  S ys te m s
4140 G reenwood 
L inco ln , N ebraska 68504 
(402) 467-1878

Softw are  for APPLE® and OSI®
by AMERICAN COMPUTER ENTERPRISES

EXC LU SIVE G A M E S f o r
A P P LE

ROAD RALLYE 48K $14.’ s
A  48K  APPLE II game using 5 
hires screens o f increasingly 
harder courses that you must try 
to  negotiate. Not just another 
game but a real challenge! 
UNCOPY 32K $29.95
Now  there is a way to  make your 
disks uncopyable by altering 
APPLE D O S. Track and Sec­
to r configuration as w ell as 
changing the catalog track.
The ULTIMATE TRANSFER 
48K $25.00
Easily upload o r  download 
APPLE programs hundreds or 
thousands o f m iles away over 
the phone. Easily transfer 
Integer, A-Soft, o r  Machine 
Language programs using your 
DC Hayes Micromodem.™

O S I
G a m e  P a c k  1 

Featuring full u se  of the  OSI 
color and sound  with 3 
game program s.
1) H orse Race - Bet Win. Place 
o r Show. Odds and horses are 
continually changing.
2) Crash! - Force you r oppon­
ent to  crash in to  the wall before 
you do.
3)AirpIane Invaders - Sim ilar 
to the popular arcade game 
using airplanes and bombs.

C4P Disk - $ 1 2 .«

OS»ELLO (8K) $9.95
Play that ever popular board game with 
your C1P

O S * I RACEWAY $6.95
A graphic horse race w ith changing odds. 
Bet to Win. Place o r Show. * |

The ULTIMATE 
MAIL LIST!
One o f th e  m o s t com prehens ive  
m a ile r  p ro g ra m s  ever o ffe red  fo r 
O S I. T h is  P ro g ra m  is  e very th in g  
you ever w ished  you  h ad  in  labe l 
gene ra ting  so ftw a re ! A v a ila b le  
o n ly  th ro u g h  C C N J !

M -L A B E L  uses O S 65D

- M -LABEL *

C4-2P& C4M F(24K) 
32 K Version 

C2-8P & C8P 
C8S - C28S - C20EM 
C3 Series

$69.
79.
89.
89.
89.

‘ Requires 2 Drives

O SI
OS •  ICE CREAM <8K) $11.95
An interesting business simulation for 
adults &  children Try to  make a profit run­
ning your own ice cream stand while typical 
business problems occur 
SLOT MACHINE $6.95
Try your luck at the slot machine It has 
real Atlantic City type payoffs'
O S * IM O N& KALEIDOSCOPE $8 95
How long can you last without making a fatal 
mistake? Up to 25 players Included is kalei­
doscope with unlimited patterns to tickle 
your fancy
TANK DRIVER $8.95
Riot your own tank through an enemy maze 
and reach your own base Each time you 
play the course will change

O S I
BOMBER WORD $9.95
A truly unique qame o f word guessing Each 
wrong letter will dispatch a bomber that will 
drop a bomb on a home As the home bums, 
the inhabitants flee Educational and fun
too.
MATH FUN $5.95
A graphic board game that will not only 
entertain, but educate! Selectable skill levels
BARREL JUMPER $7.95
See if you can jum p over 15 barrels without 
falling or slipping on the ice A  lot harder 
than it looks!
AIRPLANE INVADER $9.95
Similar to that arcade game that is sweeping 
the country Shoot down the rows o f planes 
before the bomb falls on you

O rd er  Y o u r  M IC RO  M U SIC  B O A R D
for the APPLE II from C C N J  and receive FREE 1 D ig is o n g  P a c k  of our choice. $ 1 7 9 .

COMPUTER CO RNER o f  N EW  JE R S E Y  (201) 835-7080
439 Route 23. Pompton Plains. New Jersey 07444 Mastercharge and Visa Accepted!



Expand KIM ■ 1 Versatility 
in Systems Applications

Techniques and program s are presented which perm it Ralph Tenny
the s im ple  add ition  o f s ix  sense sw itches or an ASCII p  o .  b o x  545

■ Q i o k o r J x x n  X V  T C

keyboard to  the KIM. R ic h a rd s o n , TX  75080

The KIM-1 m ic ro co m p u te r, produced 
by M OS T echno logy, C om m odore  and 
R ockw e ll In te rn a tio n a l, is  a s ing le -board  
co m p u te r w h ich  ga ined  ea rly  p o p u la rity  
w ith  h o b b y is ts . It a lso  w as adopted  by 
in d u s try  fo r sm a ll c o n tro lle r a p p lica ­
tio n s . Som e o f these  co m p u te rs  have 
been expanded  in to  fa ir ly  la rge system s, 
in  c o lle g e s  as  w e ll as  ind u s try . One 
reason fo r th e  easy a ccep tance  o f the  
KIM-1 w as th e  on-board keypad and  six 
d ig it d isp la y . These fea tu res, a long  w ith  
a s lo w  bu t ex trem e ly  re lia b le  aud io  
ca sse tte  in te rfa c e  fo r  program  sto rage, 
m ade KIM-1 one  o f the  f irs t m ic ro co m ­
pu te rs  w h ich  d id  no t requ ire  an opera to r 
in te rfa ce  m ore  expensive  th a n  itse lf.

The on-board  keyboard  and seven- 
segm en t d isp la y , w h ich  p e rm its  sys tem  
op e ra tio n  w ith o u t an te le type  o f te r­
m ina l, is  im p lem en ted  in a w ay w h ich  
p e rm its  a d d itio n  o f bo th  an ASCII e x te r­
na l keyboard  and  sense sw itch e s . F ig. 1 
s h o w s  th e  key -p a d  im p le m e n ta tio n  
w here U24 enab les one o f th ree  banks o f 
seven keys, and  U2 (an MCS6530 p ro ­
g ram m ab le  in te rfa c e  dev ice  d e te c ts  a 
key c lo su re  in any one o f th e  seven 
s w itc h  co lum ns.

The keyboard  enco d ing  schem e w orks 
as fo llo w s : U2 is  p rogram m ed fo r o u tpu t 
on  lin e s  PB1-PB4 to  d ribe  U24, a fou r 
lin e - to - te n - lin e  d e c o d e r w h ic h  has 
ac tive -lo w  o u tp u ts . N o te  th a t the  least 
s ig n if ic a n t b it o f U2’s  B p o rt (PBO) is  not 
used in th e  keyboard drive, so  va lues 
w ritte n  to  Port B are increm en ted  by tw o  
to  se le c t th e  next h ighe r keybank. For 
exam ple , w rit in g  0016 to  Port B se le c ts  
Row keys, 0216 enab les Row 1 and 0416 
se le c ts  Row 2.

On Port A o f U2 (lines PA0-PA6), w h ich 
are p rogram m ed as in p u ts , a c lo su re  of 
( fo r exam ple) key 8 w ill cause  a log ic  
zero  to  be inpu t on  PA5 w henever key 
R ow  1 is a c tiv e  (low). K IM 's  ope ra ting  
system  so ftw a re  then decodes Row 
1/PA5 as key 8 and re tu rns the  value 
0816 in the  accum u la to r.

A fo u rth  keybank (Row 3) is  a lso  im ­
p lem en ted  by th is  m a trix , bu t the  s ta n ­
dard KIM-1 has o n ly  the  TTY/KYBD 
sw itc h  in s ta lle d  on th is  row . FIG. 1 
s h o w s  s ix  a d d it io n a l s w itc h e s  in- 
p lem en ted  on Row 3; w ith  p roper p ro ­
g ram m ing , these  can  be used as sense 
sw itch e s  o r im put lines fo r add ress vec­

to rs  in  an expanded  in te rru p t schem e. 
L is tin g  1 g ives an exam p le  o f the  p ro ­
g ram m ing  requ ired  to  d e te c t a c tiv ity  on 
Row 3 inpu ts .

The p rogram m ing s tra tegy required to r 
any such in p u ts  is  to  enable  PAO-PA6 
lines fo r inpu t and sequen tia lly  ac tiva te  
the  d riv ing  lines (ou tp u ts  o f U24 in  th is  
case) to  th e ir on (low) sta te . The program  
then reads a ll inpu t lines, m asks and in­
ve rts  the  da ta  and re tu rns to  the  ca lling  
p rogram  w h ich  te s ts  the  a ccu m u la to r fo r 
a n y  " o n e "  b i t s .  It is  th e n  th e  
p rogram m er’s respons ib ility  to  repeat the 
scan p e riod ica lly  and te s t to  see if the 
sam e d a ta  is  present (a no ise  sp ike  w ould  
be gone on a second scan) o r has chang­
ed a fte r  som e period o f tim e. This tes ting  
a llo w s  fo r s w itc h  b o u n ce — m u ltip le  
c lo s u r e s  o f  th e  c o n t a c t s  — a 
ch a ra c te ris tic  o f a ll sw itches. Very good 
sw itch e s  w ill bounce fo r a  m in im um  of 
one o r  tw o  m illiseconds, w h ile  w orn or 
cheap sw itches may bounce fo r up to  25 
m illiseconds. On the  o ther hand, any 
opera to r w ho  is  try ing  to  m ake a very 
sho rt sw itch  c losu re  w ill find  it d if f ic u lt  to  
re le a s e  a s w itc h  e a r lie r  th a n  50 
m illiseconds  a fte r c losure . C onsequently, 
reading keys w ith  so ftw a re  is  a fin e  a rt!

L IS T IN G  I

A9 00 LDA #$00 SET  PADD (KEY INPUT L IN E S )

8D 41 17 STA PADD FOR INPUT

A9 3F LDA #$3F SET PBDD (ROW D E F IN IT IO N )

8D 43 17 STA PBDD FOR OUTPUT

A9 06 LDA #$06 ENABLE KEYBOARD

8D 42 17 STA PBD ON ROW 3

AD 40 17 LDA PAD READ SENSE SW ITCHES

29 7E AND #?7E MASK OFF T T Y /K Y B D  SWITCH

49 7E EOR #$7E INVERT SWITCH DATA

A2 00 LDA #$00 DISABLE

8E 42 17 STX SBD KEYBOARD

60 RTS RETURN TO CALLING  PROGRAM
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A ny keyboard w ith  ASCII o u tp u ts  is 
like ly  to  have bo th  a  debounced ou tpu t 
and a s trobe  w h ich  becom es active  when 
there  is  a key pressed and the  da ta  has 
been debounced. Typ ica lly , the  key data 
is  a c tive  h igh  (positive  logic), bu t the 
s trobe  can be e ithe r ac tive  h igh o r active  
low . The ASCII keyboard inpu t described 
here does no t use the  strobe; instead, the 
key m a trix  is  scanned in the  sam e m an­
ner as is  th e  norm a l KIM keypad. Fig. 2 
show s the  necessary co n n ec tio n s— a 
pu ll-dow n tra n s is to r fo r  each o u tpu t b it o f

the  keyboard. Any log ic  "o n e ”  da ta  from  
the  keyboard w ill inpu t a  low  on the  sam e 
lines as the  KIM keypad. N ote  tha t some 
keyboards o u tpu t on ly  six b its, so the 
s trobe  can be im p lem ented on  C olum n G.

L is tin g  2 show s a “ bare bones" scan 
p rogram  w h ich  w ill re turn  to  th e  ca lling  
p rogram  as d id  L is tin g  1. The basic 
schem e here is  to  in itia lize  the  ac­
cu m u la to r to  FF16 and ge t the  input data 
by a log ic  AND w ith  th e  inpu t port. The 
da ta  is  then  inverted (Exclusive OR) and

L IS T IN G  I I

tes ted  fo r any log ic  one b its . N o te  th a t 
the  ca llin g  program  cou ld  a lso  per­
m anen tly  set the  po rt fo r inpu t and 
som ew hat abbrevia te  the  program  seg­
m ent show n. If th e  s trobe  is  im p lem ented 
on Colum n G as m entioned  above, the 
6502 BIT in s tru c tio n  fo llo w e d  by  a tes t o f 
the  ove rflow  s ta tu s  b it (BVC o r BVS) w ill 
id e n tify  s trobe  ac tiv ity . N o te  tha t the  on ­
board keypad m ust no t be a c tive  when 
the  ASCII keyboard is  be ing used, and 
th a t the  no rm a l K IM  keypad  scan 
rou tines w ill no t properly  in te rp re t the 
ASCII input.

A9 80 LDA #$80 ENABLE KEYBOARD

8D 41 17 STA PADD INPUT LINES
A9 FF LDA # $ FF IN IT IA L IZ E  ACCUMULATOR

2D 40 17 AND SAD INPUT P O SSIB LE  KEYBOARD B ITS
49 7F EOR # $7 F INVERT ANY B IT S  PRESENT
FO 02 BEQ OUT TEST  FOR DATA PRESENT

A9 80 LDA #$80 SET FLAG FOR NO INPUT

60 OUT RTS RETURN TO C ALLING  PROGRAM
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*

KIMSI 
FLOPPY 

DISKS—
P E R R Y  P E R IP H E R A L S  H A S  

T H E  H D E  M IN IF L O P P Y  T O  K IM S I 
A D A P T E R  

MINIFLOPPY S-100 ADAPTER: $15 +  1.50 p&h
$20. as o f  June  1, 1980)

FODS and TED Diskette 
FODS and TED User Manuals 

C o m p le te  C o n s tru c t io n  In fo rm a t io n  
N ot a  k it; no pa rts  supplied)

O P T IO N S : 
F O D S  B o o ts t ra p  in  E P R O M  (1 s t Q t r '8 0 )

» H D E  A s s e m b le r  (A S M ) $ 7 5
•  H D E  T e x t O u tp u t  P ro c e s s o r (T O P S ) $ 1 3 5

(N .Y . S ta te  re s id e n ts , a d d  7 %  S a le s  Tax) 

P lace  y o u r  o rd e r  w ith :
PERRY PERIPHERALS 

P.O. Box 924 
M ille r Place, N .Y. 11764  

(516) 7 4 4 -6 4 6 2  
Your "Long Island' HDE Distributor 

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

D e c i s io n  

S y s t e m s

Presenting the O t h e r  Side o f  the A p p l e  II'

INDEXED FILES

ISAM -DS is an integrated set of routines for the creation and manipulation 
of indexed files ISAM-DS provides capabilities comparable to  those on 
large mainframes. You can rapidly retrieve records by key value or partial key 
value I retrieves any record in a 200 record file, 60 char/record, in less than 3 
seconds compared to a maximum of 38 seconds for a DOS sequential file). 
Files never have to be reorganized. Duplicate key values may be used. 
Records may also be retrieved in sequence. ISAM -DS routines are easily in­
tegrated into Applesoft programs — they use less than 3K RAM plus an in­
dex table.

Requires: Disk, Applesoft (32K ROM or48K RAMI 

$50

STRUCTURED BASIC

PBASIC-DS is a sophisticated preprocessor for structured BASIC. Now 
you can gain the power of PASCAL-like logic structures at a fraction of the 
cost. Use all regular BASIC statements plus 14 commands and 11 new 
statements/structures (WHILE. UNTIL. CASE. etc.). PBASIC-DS can be 
used to develop INTEGER or APPLESOFT programs. It is a great way to 
learn and use structured logic concepts.

Requires: Disk. Applesoft (32K ROM or48K RAM)

S35

(Texas residents add 5% tax)

Decision Systems 
P.O. Box 13006 

Oenton. TX 76203

■Apple II is a registered trademark of the Apple Computer Co.

K I M / S Y M / A I M - 6 5 — 3 2 K  EXPANDABLE RAM
DYNAMIC RAM WITH ON BOARDTRANSPARANT REFRESH 

TH AT IS COMPATIBLE WITH K I M / S Y M / A I M - 6 5  
A N D  OTHER 6 50 2  BAS ED  MICROCOMPUTERS.

U B . , n (  r  W ITH  32K  R A M ........................................................M I9 .0 0
T c c T r n  S  W U H  16K R A M ........................................................* 3 4 9 0 0
T E S I tU  | _  W |T h 0 U T  R AM  C H IP S ...............................................J279.00

HARD TO GET PARTS ONLY (NO R AM  C H IP S ). .  J109.00 
BARE BOARD AN D  M A N U A L  ....................................  J49.00

*  PLUG COMPATIBLE WITH KIM/SYM/AIM-65. 
MAY BE C0NNECTEDT0 PET USING ADAPTOR 
CABLE. SS44-E BUS EOGE CONNECTOR.

*  USES *5V ONLY (SUPPLIED FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM

.  BOARD ADDRESSABLE IN 4K BYTE BLOCKS 
WHICH CAN 8E INDEPENDENTLY PLACED ON 
4K BYTE BOUNDARIES ANYWHERE IN A 64K 
BYTE ADDRESS SPACE.

*  ASSEMBLED AN0 TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR. AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS.

.  BUS BUFFERED WITH 1LS TTL L0AD-

.  200NSEC4116RAMS.
*  FULL DOCUMENTATION

IPET INTERFACE KIT S49.0P
CONNECTS THE ABOVE 32K EXPANOABLE RAM TO A 4K OR 8K PET. 
CONTAINS EXPANSION INTERFACE CABLE. BOARD STANDOFFS. 
POWER SUPPLY MODIFICATION KIT ANO COMPLETE INSTRUCTIONS.

6502.64K 8YTE RAM ANO CONTROLLER SET
1 MAKE 64K BYTE MEMORY FOR YOUR 6800 OR 

6502. THIS CHIP SET INCLUOES:
.  32M5K4116-3 16KX1.200NSECRAMS 

l *  1 MC3480 MEMORY CONTROLLER.
! . 1  MC3242A MEMORY ADDRESS 

MULTIPLEXER AND COUNTER 
.  DATA AND APPLICATION SHEETS. PARTS 

TESTED ANO GUARANTEED.
$ 2 9 5 .0 0  PER SET

I6K X I DYNAMIC RAM
THE MK4116-3 IS A 16.384 BIT HIGH SPEED 
NM0S, DYNAMIC RAM THEY ARE EQUIVALENT 
TO THE MOSTEK. TEXAS INSTRUMENTS. OR 
MOTOROLA 4116-3.
.  200 NSEC ACCESS TIME. 375 NSEC CYCLE 

TIME
.  16 PIN TTL COMPATIBLE.
.  BURNED IN ANO FULLY TESTED 
.  PARTS REPLACEMENT GUARANTEED FOR 

ONE YEAR
S8.50 EACH IN QUANTITIES OF 8

COfTlPUTER DEVICES

1230 W.COllinj CaLif RESIOENTS PLEASE AOD 6*s SALES TAX
O R P H G E  C f l  9 2 6 6 8  mastercmarge & visa accepteo please, • ALLOW 14 days FOR CHECKS TO CLEAR bank

(7 1 4 )  6 3 3 ‘ 7 2 8 0  phone orders welcome

ALL ASSEMBLEO BOARDS ANO MEM 
ORY CHIPS CARRY A FULL ONE YEAR 
REPLACEMENT WARANTY.



MICRO Club Circuit

MICRO con tin ue s  its  soon to  be m on­
th ly  fea tu re  on 6502-related c lubs. W e are 
co n tin u ing  to  pub lish  the  names, loca ­
tions, and a c tiv it ie s  o f g roups tha t cou ld  
be o f in te rest to  ou r readers.

If you are involved in such a c lu b  have 
you r representa tive  reg is te r you r group 
w ith  us. In return  fo r th is  reg is tra tion  we 
w ill send a free one year su b sc rip tio n  o f 
MICRO to  you r c lu b 's  library. Inc lude in ­
fo rm a tio n  regard ing the  c lu b 's  name, 
loca tio n , a lgo rithm , pub lica tions, pur­
pose, o ffice rs , num ber o f m em bers, con ­
ta c t person, etc. Your c lub  w ill then 
a u to m a tica lly  appear in any c lu b  up­
dates. If you are a lready reg istered please 
be su re  to  keep us  cu rren t on  you r c lub 's  
ac tiv ities .

We w ou ld  like  th is  fea tu re  to  be as 
he lp fu l to  o u r readers as possib le . We 
w e lcom e any in fo rm a tion  th a t w ill be of 
in te rest to  o ther c lubs: ie. w ha t you r c lub 
does, how  it  go t s ta rted , what is  pu b lish ­
ed, you r m eeting  form at, purpose, etc.

W e are pub lish ing  a  com p le te  lis t as o f 
M arch. Please keep the  updates com ing ! 
S ta rt in c reas ing  you r m em bership and 
g ive your group new  exposure by te lling  
o thers  a b o u t yourselves.

If any o f the  fo llo w in g  in fo rm a tion  is  in 
e rro r o r ou tda ted , p lease n o tify  us.Ad- 
dress any questions o r in fo rm a tion  to: 

MICRO CLUB CIRCUIT 
P.O. Box 6502 
C helm sford , M A 01824

OSI User’s  Group
M eets a t A ris to c ra ft on the  f irs t Thursday 
o f th e  m on th  (7-9:00 p.m.):

314 5 th  Avenue 
N ew  York, New York.

David G ille tte , President. "M u tu a l a id and 
sha ring  o f in fo rm a tio n .”

The B ig A pp le  User’s  Group
M eets on  the  las t Tuesday o f each 
m onth ,a t:

55-A Locust Avenue

New RochelleNew York 
Tony Cerreta, President. ''E xchange o f 
ideas, g row th  in the  fie ld , p roduction  o f 
hardw are and so ftw are .”

A pple  Pi Com puter User’s Group
M eets firs t Thursday o f each m onth  at: 

C o lo rado  Schoo l o f M ines 
C ecil H. Green Bldg 
Room 280 
Boulder, CO.

S co tt Knaster, President. "Spread in fo r­
m ation, use o f docum en ta tion  lib rary and 
a  so ftw a re  lib ra ry  fo r research and 
trad in g ."

A pple  User’s Group 
M eets on the  th ird  Thursday o f each 
m on th  (7:30 p.m.) at:

C om puterland o f W a lnu t Creek 
1815 Ygnacio  V a lley Road 
W a lnu t Creek, CA.

H a n k  C o u d e n , P re s id e n t.  " F o s te r  
know ledge and use o f the  A pp le  C om ­
puter."

O rig ina l A pp le  Corps
M eets second Sunday o f the  m onth (12:00 
Noon) at:

Cal S ta te  U n ive rs ity  a t Long 
Beach
Lecture H all 151 

C ontact:
K ip J. Reiner,
19041-2 H am lin  S treet 
Reseda, CA 91335 

"E xpand  the  know ledge o f A pp le  C om ­
puters. S o ftw are  and Hardw are.”

G reater La faye tte  A pp le  User’s Group
M eets on the  second W ednesday o f each 
m onth (7:00 p.m.) at:

D ig ita l Technology
10 N orth  Third 
Layfayette , IN. 47901 

Jon  W. Backstrom , President. "L ib ra ry  o f 
p ub lic  dom ain  so ftw are . Exchange pro­
gram. W ant to  educate  m em bers on  suc­
ce ss fu l p rogram m ing sk ills . W orkshops."

Salem  (Oregon) Area C om puter C lub
M eets on the  firs t M onday o f each m onth.

On odd num bered m onths, m eetings are 
held at:

M cK in ley C om m un ity  School 
461 M cG ilch ris t S treet SE 
S a le m , O R.

and on even num bered m on ths at:
T h e  C o m p u te r  P a th w a y s  
U n lim ited  Retail Store 
831 Lancaste r Drive NE 
S outh  End-Lancaster Mall 
Salem , OR.

C ontact:
DougW alker 

4554 Jan Ree Drive NE 
Salem , OR 97303 

"E ach  m eeting  fea tu res a  p resen ta tion  by 
a c lub  m em ber o r an inv ited guest, fo llo w ­
ed by a 'b u ll sess ion '.”

The A pple  C arl
A  spec ia l in te res t g roup  o f Am erican 
Mensa. For m ore in fo rm a tion  con tact:

C. Brandon Gresham , Jr.
23 Van Buren Street 
D ayton. OH 45402 

"H a rdw are  and so ftw a re  in fo rm a tion . 
S o ftw are  exchange. P rom ote the  c rea tion  
o f w e ll w ritten  and w e ll docum ented  s o ft­
w are.”

A pp le  Sac
M eets firs t Tuesday and th ird  W ednesday 
o f the  m on th  (7:00 p.m.) at:

W oodbridge  School 
5761 Brett Drive 
N orth  H igh lands, CA 

For fu rth e r in fo rm a tio n  con tact:
B ill Norris, President 
8074 Ruthw ood W ay 
O rangevale, CA 95662 

“ To provide m em bers w ith  in fo rm a tion , 
d isco u n ts  a t g roup  rates, a p lace  to  ex­
change program s, ideas, techn iques, 
hardw are m o d ifica tio n s  and to  feature  
guest speakers."

O h io  S c ie n tific  Users NW
M eets second F riday o f each m onth  at: 

Data S ystem s Plaza 
975 SE Sandy Blvd 
Portland, OR 97214 

M eetings are a t 7:30 p.m.
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The Santa Barbara A pp le  User’s G roup 
Meets at:

2031 De La Vina 
S anta  Barbara, CA 93105

Las C ruces C om puter Club
M eets th e  f ir s t  Thursday o f the  m onth 
(7:30 p.m.) at:

S o u th w e s t C om puter Center 
S u ite  7
121 W y a tt Drive 
Las C ruces, N.M. 88001 

John M arte lla ro , President. C on tact him 
at:

2929 Los Am igos, A pt.B  
Las Cruces, New M exico  88001

Apple-S iders o f C inc inna ti
M eets th e  second Tuesday o f the  m onth 
(7:30 p.m.) at:

The U niversity o f C inc inna ti 
M ed. Science Bldg.

C ontact:
John Anderson 
5707 C hesapeake W ay 
Fa irfie ld , OH 45014

D enm ark 6502 C lub
A co u n try  w ide  6502 m ic rop rocessor c lub  
is be ing fo rm ed. Please co n tac t fo r fu r­
the r in fo rm a tion :

E.Skovgaard 
N ord lundsve j 10 
DK-2650 H vidoure 
Denmark

"S ys te m s  are review ed and dem on­
s tra ted . Developing a so ftw a re  lib ra ry .”

C aro lina  A pp le  Core
M eets th ird  Tuesday (7:30 p.m.) o f the 
m o n th  fo r  g e n e ra l m e e tin g . O th e r 
m eetings are held on s p e c ific  top ics . 
C on tact Joe  Budge, President at:

P.O.Box 31424 
Raleigh, NC 27622 

"G enera l su p p o rt o f the A pp le  User.”

N orth  London H obby Com puter C lub
For m ore in fo rm a tio n  con tact:

S tephan ie  Brom ley
The P o ly techn ic  o f N orth  London
H ollow ay, London N7 8D8

C om pute r C lub in  Belgium
DeVlaam se M in icom pu te rc lub  
Lam brech tshoeken laan  171b6 
2060 M erksem , Belgium

A pple  G roup - New Jersey
M eets the  fo u rth  F riday o f every m onth 
(7:00 p.m.) at:

Union C oun ty  Tech. Ins titu te  
1776 R aritan  Road 
S co tch  P la ins, N.J.

PACS PET User Group
M eets the  th ird  Saturday (11:00 
a.m.) every m on th  at:
Science  Build ing  
LaSalle  College 
20th and  Onley Avenue 
P h ilade lph ia , PA 19191

W ash ing ton  A pple  Pi
M eets the  fo u rth  Saturday (9:30 a.m.) 
every m onth  at:

George W ash ing ton  University 
Rm. 206, Tom pkins Hall 
23rd and H s tree ts  NW 
W ash ing ton , DC 

You may w rite  to  th is  c lub  at: 
W ash ing ton  A pple  Pi 
P.O.Box 34511 
W ash ing ton , DC 20034 

"P ub lishes  a m on th ly  new sle tter."

South  C arolina Apple
M eets second Tuesday o f the m onth  (7:30 
p.m.) at:

The Byte Shop 
1920 B lossom  Street 
C olum bia, SC 

You m ay address your inqu iries to: 
P.O.Box 70278
C harleston H eights, SC 29405

W A K E -
(W ashington Area K im  Enthusiasts) 
M eets the  th ird  W ednesday (7:30 p.m.) o f 
every m onth at:

M cG raw -H ill C on tinu ing  Educa­
tio n  C enter in W ash ing ton  DC. 

C on tact Ted Beach a t
5112 W illiam sburg  Boulevard 
A rling ton , VA 22207 

fo r fu rth e r in fo rm ation .

M iam i Apple User’s Group
C on tact David H a ll, Secretary at:

2300 NW  135th Street 
M iam i, FL 33167

Sun Coast A pp le  Tree
M eets the  f irs t and th ird  Thursday o f the 
m onth (7:00 p,m,) at:

The Com puter Store 
21 C learw ater Mall 
C learwater, FL 33516

C entra l Ohio A pple  C om puter H obbyis ts
(COACH) M eets the  th ird  Saturday of 
each m onth  (1:00 - 5:00). C ontact:

Tom  M im litch  
1547 Cunard Road 
C olum bus, O hio  43227

Apple  Dayton
M eets the  second W ednesday o f odd 
numbered m onths and the  second Thurs­
day o f even numbered m on ths (7:30 p.m.) 
at:

C om puter S o lu tions 
C ontact: Robert W. Rennard at 

2281 C obble  S tone Court 
Dayton, OH 45431

M ad ison  Pet User’s Club
M eets m on th ly  at:
W ash ing ton  Square Bu ild ing  
1400 East W ash ing ton  Avenue 
M adison, W l 53913 

C ontact: Ben A. S tewart
501 W illow
W est Baraboo, W l 53913

M ic ro  and  Personal C om puter C lub o f St. 
Louis

M eets m on th ly  at:
Futurew orld , Inc.
12304 M anchester Road 
St. Louis, MO 63131 

C ontact: Mr. K un ih iro  Tanaka

Tulsa C om puter Society
M eets the  las t Tuesday o f each m onth 
(7:30 p.m.) at:

T u lso  Vo-Tech School 
Sem inar C enter 
3420 S. M em oria l Drive 
Tulsa, OK

T h is  soc ie ty  a lso  has an A pple  User 
G roup. For m ore in fo rm a tion  please w rite  
to:

The Tulsa C om puter Socie ty  
P.O.Box 1133 
Tulsa, O K 74101

The A pple  Corps
M eets the  second S atu rday of 
each m onth  (2-5:00 p.m.) at: 
G reenhill School 
14255 M idw ay Road 
Dallas, TX

Appleseed
M eets m on th ly  at:

The C om pute r Shop 
6812 San Pedro 
San A n ton io , TX 78216

A pples B rit.C o lum bia  C om puter Socie ty
M eets the  f irs t W ednesday o f each 
m onth. C ontact:

Gary B. L itte
101-2044 W est Third  Avenue 
Vancouver, B ritish  C olum bia  
C anada V6J 1L5

H ono lu lu  A pple  User’s Society
M eets the  f irs t M onday o f each m on th  at 
the  C om puterland  S tore  in  Honolu lu . 
C ontact:

B ill M ark
98-1451-A Kaahum anu Street 
Aiea, H aw a ii 96701

Has anyone heard from the following  
c lubs? Are they s till active? Any current 
information would be appreciated!

The M ic ro co m p u te r Investor's  Assoc.
The New England A pp le  Tree 
A pp le  User G roup o f Europe

A pp le lis t
M eets the  second W ednesday o f the 
m onth (7:30 p.m.) at:

C om puterland 
S k iff S treet 
Ham den, Conn.

C ontact:
M arc B. G o ld farb  
55 Pardee Place 
New Haven, Conn. 06515 

"P rom o te  g reater lite racy  on  A pple  II, 
Pub lish  N ew slad (ASAP) and a id  new 
users ."
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THREE GOOD REASONS YOU SHOULD READ
■ The Journal for Progressive Computing.™

ISSUE 1, FALL, 1979
S e le c t in g  a n d  D e v e lo p in g  S m a ll  B u s in e ss  S y s te m s —  

P o te n tia l  P ro b le m s  &  P itfa lls  . . . M ike  Sawyer, 4 
S o r t in g  S o r ts :  A P r o g ra m m in g  N o te b o o k ,

.................................................. R ic k  &  Belinda H ulon, 7
L e n  L in d s a y  R e v ie w s  T h r e e  W o rd  P ro c e s s o rs —

A n  O v e r v i e w .................................................................. 13
C o m m o d o r e  B u sin ess  M a c h in e s .  . ...................... 14
C o n n e c t ic u t  M ic r o c o m p u te r ..................................  17
P r o g ra m m a  I n t e r n a t i o n a l ........................................ 19

M ic r o c o m p u te rs  fo r  N u c le a r  I n s t r u m e n ta t io n ,
.......................................................................... J .S .  B yrd. 24

T o k e n s  A r e n 't  J u s t  F o r  S u b w ay s :
M ic ro so ft  B a s ic ...................... Harvey Herman, 29

U n iv e rs a l  6 5 0 2  M e m o r y  T e s t
P E T ,  A p p le , S y m  a n d  O th e r s  . Carl M oser, 32

M ic ro c o m p u te rs  in  E d u c a t i o n ...........Pierre Barrette, 33
F ly in g  W ith  P E T  P ilo t K id s  a n d

M ic ro c o m p u te rs  A t P e n in s u la  S c h o o l,
........................K atie and D avid  Thornburg, 40

I c a c h e r s .  C o m p u te r s ,  a n d  T h e  C la s s ro o m ,
........................................C .J  Carr a n d  Everett Carr, 42

A ta r i  C o m p u te r s :  T h e  U l t im a te  T e a c h in g
M a c h i n e s ? .............................................John V idor, 62

T h e  E v o lu tio n  O f  A  M a g a z i n e ............ Len L indsay, 65
P e t In  T r a n s i t io n  —  R O M  U p g r a d e  M a p ,

................................................................J i m  Butterfield, 68
A  C o m m o d o re  P e r s p e c t iv e .....................Boh Crowell, 71
R e tro f i t t in g  R O M s ....................................Larry Issacs, 76
P E T  S c re e n  P r in t  R o u t in e  . D avid  M almberg, 78 
T R A C E  F o r  T h e  P E T  Brett Butler, 84
3 2 K  P r o g ra m s  A r r i v e ................................Len Lindsay. 8b
U s in g  D ire c t  A c c e ss  F ile s  W ith  T h e  C o m m o d o re

2 0 4 0  D u a l D riv e  D i s k .....................Chuck Stuart, 93
M a s te r in g  T h e  O h io  S c ie n tif ic  C h a l le n g e r  I P .

K eith R ussel! &  Dave Schuhz, 97

ONE GOOD 
REASON TO READ
compute II.

The Single-Board COMPUTE.™ 
ISSUE 1, APRIL/MAY, 1980

T h e  E d i to r 's  N o te s  .......................................Robert Lock, 2
T h e  S in g le -B o a rd  6 5 0 2  ............................ Eric Rehnke, 3
N u ts  & V o lts  ................................................Gene Zumchak, 9
R S -2 3 2  C o m m u n ic a tio n s ,  P a r t  1 . M ichael E . D ay, 16
A n  U p g r a d e  fo r K IM  M ic ro c h e s s  1.0

....................................................................... Garold R  Stone, 19
P r o s r a m  T r a n s f e r s  (P e t  to  K im )

................................................J . A  D ilts & H  B  Herman, 25
D e s ig n in g  a n  IE E E -4 8 8  R e c e iv e r  W ith

T h e  S Y M  .......................................................Larry Isaacs, 27
F u n  W ith  th e  1802 ....................................... Larry Sandlin, 34
I m p r o v e d  P u lse  C o u n t in g  S o f tw a re  fo r

th e  6 5 2 2  V I A .................................... M arvin  L . Dejong, 36
P r in t in g  A  S y m b o l T a b le  fo r  th e  A IM -6 5

A s s e m b l e r ................................ . Richard F  Olivo, 40
H a r d  C o p y  G r a p h ic s  fo r ih e  K im  . K eith  Sproul, 43
24  H o u r  C lo c k  fo r S Y M -1  B asic A  M  M ackay, 46 
S c ree n  C le a r  R o u t in e s  fo r th e  O S I

C l P  . ...........................................Charles L  Stanford, 49
M ac  h in e  L a n g u a g e  T a p e s  fo r O S I

C h a l l e n g e r s .......................................... Daniel Schwartz, 52
S o n g s  in  th e  K e y  o f  K IM  George W  H aw kins, 54

ISSUE 2,JANUARY/FEBRUARY, 1980
T h e  E d i to r 's  N o t e s ..................................Robert Lock, 1-3
T h e  C o n s u m e r  C o m p u te r .......................... Len Lindsay,
In te rv ie w  w ith  D r . C h ip  C O M P U T E  Stajf,
S o r t in g  S o r ts ,  P a r t  2  Belinda a n d  R ick  H ulon, 
M e m o ry  P a r t i t io n  o f  B asic  W o rk s p a c e

............................................... ..................Harvey B . Herman,
H o m e  A c c o u n t in g ,  P lu s  A n  E a s ie r  M e th o d  o f

S a v in g  D a ta  ................................Robert W. Baker,
W o rd  P ro c ess in g . A  U se r  M a n u a l  o f  R ev iew s  -

P a r t  2 .......................................................... Len Lindsay,
Book R ev iew : 6 5 0 2  A ssem b ly  L a n g u a g e

P r o g r a m m in g ..................................... Jim  Butterfield,
M a c h in e  L a n g u a g e  V e rs u s  Basic: P r im e  N u m b e r  

G e n e ra l  io n /A IM  6 5  . . M arvin L . D e jo n g , 39 
Basic M e m o ry  M a p  ( P a g e  0): A im , K im . S y m ,

P E T .  A p p le  ........................................ J im  Butterfield,
R a m b l i n ' .............................................................R oy O 'Brien,
T h e  L e a rn in g  L a b ......................................M arlene Pratto,
M ic ro s  a n d  th e  H a n d ic a p p e d

..................................The Delmarva Computer Club,
T h e  A p p le  G a z e t te  .....................................
A  P r in te r  fo r th e  A p p le : T h e  H e a th  H 1 4

............................................................... Don Earnhardt,
T h e  A t a r i  G a z e t t e ............................................................
C o m p a r is o n  o f  M ic ro so ft P E T  Basic w ith

A ta ri  Basic ....................................... foretta Klepfer,
T he O u c  h  in  A ta r i  Basic

.................................. Glen Fisher and R o n  Jeffries,
A ta r i  B a s ic . P a r t 2 ......................................... John Victor.
T h e  P e l  G a z e t te  ........... .............
C o m p u te r  P r o g ra m s  a n d  Y o u r  E th ic s

..........................................................................Robert Lock,
T h e  P r o g ra m m e r ’s  C o r n e r

Robert Lock a nd Larry Isaacs. 
L o w e r  C a s e  D e sc e n tio n  o n  th e  C o m m o d o re

2 0 2 2  P r i n t e r ..................................... W .M  Bunker,
S a v in g  M e m o ry  in  L a rg e  P ro g ra m s  M ike  Richter.
T h e  D e a d ly  L in e fe e d .............  J im  Butterfield,
Y es . N o v a  S c o t ia ,  T h e r e  is a  F o u r  R O M  P E T

........................ ............................. .. Robert Lock,
A p p a re n t  M a lfu n c tio n  o l  t h c < K e y

............................................................... J i m  Butterfield,
U s in g  D irec t A ccess  F ile s  w ith  th e  C o m m o d o re

2 0 4 0  D isk  D r i v e ................................Chuck Stuart.
N u ll R e tu rn  S im u la tio n  lo r  P E T  U sers

M atsumoto, W einshank and Davis,
A  Few  E n t ry  P o in ts , O r ig in a l /U p g ra d e  R O M  

J i m  Butterfield, 
P lo tt in g  w ith  th e  C B M  2022 P r in te r

- • - • ................ ............................. Len Lindsay.
In s id e  ih e  204 0  D isk  D r iv e  .
P E T  P r o g ra m s  o n  T a p e  Exc h a n g e
R e v ie w : B a t te r  U p  .............
R e v ie w : P le x iv u e ...............................
R e v ie w : T c x tc a s t  ...........
T h e  S B C  G a z e tte  
T h e  S in g le -B o a rd  6 5 0 2
A S y m -1  M e ss a g e  Sc r o l l e r .............
A d a p tin g  B asie  P ro g ra m  

to  ih e  O S I

23

29

36
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ISSUE 3 , M A R C H /A P R IL , 1 9 8 0
T h e  E d i to r ’s  N o t e s ..................................Robert C. Lock, 3
C o m p u te r s  a n d  S o c ie ty

...................D avid  D . Thornburg and B etty  J . Burr, 7
D r . C h i p .......................................................................................  8
P re v ie w  o f  C o m m o d o r e ’s N e w  D isk  B asic  4 .0

.................................................................... Chuck Stuart, 10
E n h a n c in g  C o m m o d o r e ’s  W o rd  P ro  II

.................................................................... Larry Isaacs, 15
F ile  C o n v e rs io n s  o n  th e  C o m m o d o r e  2040

D r i v e .......................................................H a l W adleigh, 18
P r o g ra m  lis tin g s  fo r C O M P U T E ................................... 20
U s in g  th e  G E T  S ta te m e n t  o n  th e  P E T

................................................................ A lfred  J .  Bruey, 23
P ro p e r  D isk e tte  H a n d l i n g .....................Chuck Stuart, 24
M a c h in e  L a n g u a g e ................................J im  Butterfield, 26
R ev iew : S y n e r te k  S y s tem s  K T M - 2

........................................................ E dw ard  D. Jam es, 29
U tin se l:  E n a b l in g  U t i l i t i e s ..................... Larry Isaacs, 34
Id e n tify  Y o u r  A ta r i  C o l o r s .....................Len Lindsay, 39
M a n u a l  A lp h a b e t  T u to r i a l  o n  a  P E T

................................................................ Susan Semancik, 41
T h e  L e a rn in g  L a b  .......................... M arlene Pratto, 51
R e v ie w : T h e  P re s to d ig it iz e r  . . . .  Laura  M  Benson, 56
A M ic ro  fo r th e  T e a c h e r .............ThorwaldEsbensen, 58
L ig h t P e n  S e le c t io n  o n  P E T /C B M  S c ree n

............................................................... D a vid  R . Heise, 6 0
T h e  C o n s u m e r  C o m p u te r .....................  Len L indsay, 63
T h e  A p p le  G a z e t t e ............................................................. 68
N a m in g  A p p le  C a s s e t te  F i le s ...................D .P  Kemp, 68
O n  A p p le  II to  H e a th k it  H -1 4  . M ike  W iplich, 69
N e w  P ro d u c t  F e a tu re :
8 0  C o lu m n s  a n d  U p p e r /L o w e r  C a s e  L e t te r s  fo r

A p p le  I I ..................................... M ichael S . Tom czyk, 70
A p p le  S o f tw a re  N o te  ................................Eric Rehnke, 72
T h e  A t a r i  G a z e t t e ..........................................................  74
N o te s  o n  A t a r i ...............................................Robert Lock, 74
S ta r  R a id e rs  D e fe n d  th e  G a la x y  . Joretta  Klepfer, 74 
S t a r  R a id e rs :  T h e  W iz a rd  B e h in d  th e

G a m e ...........................................M ich a e lS . Tom czyk, 75
R e v ie w : A ta r i  B a sk e tb a ll  C a r t r id g e

.................................................................... Len Lindsay , 76
A ta ri  P r o g ra m  S a v i n g ................................ Len Lindsay, 76
R e v ie w  o f  A t a r i ’s  8 1 0  D isk  S y s tem

....................................... R o n  Jeffries a n d  G len Fisher, 78
T h e  P E T  G a z e t te  ...........................................81
O o p s ! ...................................................................W .M . Bunker, 81
N u ll R e tu r n  R e v is ite d  E arl H  Wuchter, 81
C h e e p  P r in t ,  P A R T  1 .................C .A  M e  Carthy, 82
D irec t S c re e n  I n p u t ......................................Len Lindsay, 88
N o  C B 2  S o u n d ? ...........................................Larry Isaacs, 88
A  V e rs a ti le  S e r ia l  P r in t e r  In te r fa c e  fo r  th e

P E T  . . Harvey B . Herm an and Charles B. Pate, 90
R a m b lin g  ............................................... R oy O  'Bnen, 92
R ev iew : M A E , A  P E T  D isk -b a se d  M a c ro

A s s e m b le r ............................................Jam es Strasma, 93
R e v ie w : T h e  P E T  R a b b i t ....................Ja m es  Strasm a, 94
P E T  P r o g ra m s  o n  T a p e  E x c h a n g e  . . . .  Gene Beals, 95 
M e m o  to  M a c h in e  L a n g u a g e  P ro g ra m m e rs

..................................................................J im  Butterfield, 96
T h e  S B C  G a z e t t e ..................................... 98
T h e  S in g le  B o a rd  6 5 0 2  ............................. Eric Rehnke, 99
M o re  a b o u t  c o m p u te  I I ............................. Robert Lock, 104
N u ts  a n d  V o l t s ........................................ Gene Zum chak, 105
R e a d  P E T  T a p e s  w ith  y o u r  A IM

................................M a rk  Reardon and Eric Rehnke, 110
R e v ie w : K I M  E X - 1 .......................Harvey Herman, 113
F a s t T a p e  R e a d /W 'r itc  P r o g ra m s  fo r y o u r

O S I .............................................E dw ard  H . Carlson, 115
A p p l ic a t io n s  R e v ie w : L o g ic  A n a ly z e r  fo r  K IM

.......................................................................R oy Flacco, 118
T r y  P s e u d o  C o d e ...........................................Eric Rehnke, 120

6 Issue (annua l) s u ^ r ip ^ T j . S ^ O O C A N A D A  $12.00 U.S. Im portan t Note: Beginning w ith  
Issue 4, COMPUTE covers Pet, A p p le  a n d  Atari. The Single Board C om pu te r G aze tte  m oves 
to  our new  m agazine, c o m p u te  II. The S in g le -B o a rd  COMPUTE, cove rin g  Sym, KIM,
AIM, OSI, a n d  1802 based  m achines. 6  Issue (annua l) subscription: U.S. $ 9 .0 0 . CANADA 
512.00 U.S. S u b sc rib e  to  b o th  th ro u g h  J u n e  3 0 ,1 9 8 0  fo r $15.00. U.S.; $18.00 U.S. in 
CAN ADA COMPUTE. P.O. Box 5119, G re e n sb o ro , N .C. 2 7 4 0 3 , (919) 2 7 2 -4867  Publications 
o f Small System Services, Inc., 9 0 0 -9 0 2  Spring G arden  Street. G reensboro, N.C. 27403.
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9 6
98
99

100
.......................102

Eric Rehnke, 102 
A .M .  M ac K ay, 108 

> Irorn  o th e r  M a c h in e s  
. . Charles L  Stanford.

J im  Butterfield, 
Gene Beals, 

. . Carl S t  robe I, 
. A r t H u n k  ins. 

J o e  D ills,

110
P ro o fre a d  lo r  y o u r  K IM  . R alph  Kelley, 112
N o te s  o n  ilie  P u ls c -C o u n i in g  M o d e  ol

th e  6 5 2 2  M arvin  L  D e ju n g ,  114
T o kens in  O S I  B asic  Barry L  Beal, l i b
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M ike Rowe 
Box 6502 

C helm sford , M A 01824

Name:
System :
Memory:
Language:
Hardw are:

The D esigner System  
A pple  li o r A pp le  II + 
48K
ROM APPLESOFT 
A pp le  II w /D ISK II

D escrip tion : The Designer is  a HIRES 
g rap h ics  m acro-opera ting  system  that 
prov ides the  user w ith  line  and curve 
c rea tio n  w ith  gam e paddles (or Joysticks) 
and s in g le  keystroke  ease. Lines, c irc les, 
a rcs, e llipses, rectang les, areas, e tc . may 
be q u ick ly  draw n, m od ified , and saved to 
D isk as com p le ted  o r un fin ished  d raw ­
ings. B o th  HIRES pages are used to  pro­
vide 2 pos itio n  an im a tions. Typica l uses 
are co m p u te r a rt, g ra p h ic  gam e setups, 
v isua l p resen ta tions, and show ing  off. 
S om e tim es  ca lle d  " th e  poor m an 's  
g rap h ics  ta b le t"  th is  program  does your 
com p lex h p lo ttin g  fo r you. ERROR-FREE- 
GUARANTEE

Price: S24.95
Inc ludes: D isk w ith  DEMOS and

M anual, guarantee 
A u tho r: Je ff Johnson, A pp le  Jack
A va ilab le : Your dea ler o r App le  Jack

12 M onterey Drive 
Cherry Valley, MA 01611

Name: ACTS
System : A pp le  II
M em ory: 32K RAM w ith  ROM Sp-

p le so ft
Language: A pp le so ft and M achine

Language
Hardw are: A pp le  II, D isk II, D C

Hayes M icrom odem .

D escrip tion : The A pp le  C om m unica tion  
T ransfe r System  (ACTS) and an Apple 
(equ ipped w ith  a d isk  drive, ROM Ap­
p le so ft, and a  C C Hayes m icrom odem ) 
w ill tran s fe r over the  te lephone A pp le  pro­
gram s in a ll th ree  languages. Exchange 
p rogram s w ith  o thers  w ith o u t leaving 
you r home. No program  m od ifica tions , 
s e lf  a d a p t in g  a n d  e a s y  to  use .

A u to m a tic lly  stores the  transfe red  pro­
gram  on the  rece iv ing A pp le ’s  d isk, ready 
fo r use. The en tire  ACTS system , on a 
d iske tte r w ith  com ple te  docum enta tion, 
re ta ils  fo r on ly  $14.50. A ll proceeds deriv­
ed from  the  sa le o f ACTS w ill go  tow ard 
the  p rocurm ent o f m icro  hardware fo r  the 
N ortheast O hio  A pple  B u lle tin  Board 
System .

Copies: 30 plus
Price: $14.50 on d isk
Includes: System  d iske tte  and fu ll

docum enta tion  
A u tho r: N ortheast O hio  Bu lle tine

Board System 
Ava ilab le : The NEO/ABBS

P.O. Box 4731 
C levelnd, O hio  44126

Name: Road Race
System : A pple  II
Memory: 16K min
Language: In te g e r  B a s ic  a n d

M ach ine  Language 
Hardw are: G a m e  p a d d le s  o r

joys ticks

D escrip tion : R ea l-tim e s im u la tio n  of 
G rand Prix Road Racing. Tw o p layers 
race a round a  2.25 m ile  course, o r one 
p layer races aga ins t a com puter driven 
car. HIRES d isp la y  show s th rough- 
w indsh ie ld  v iew  o f race course.

Price: C assette $15.00, d isk  $20
Author: Stan Erwin
Availab le : S tan Erwin

5410 W. 20th Street 
Ind ianapo lis , IN 
46224

Name: Space S hu ttle  Landing
S im u la to r 

System : A pp le  II
M em ory: 48K
Language: M achine language and

A pp leso ft

D escrip tion : S lig h tly  im proved vers ion  o f 
program  advertised in  Novem ber 1979 of 
MICRO. G ive system  config .

Copies: 250 p lus
Price: A pp le so ft RAM $15.00 on

casse tte , A p p le so ft ROM 
$ 1 7 .0 0  o n  c a s e t te ,  
D iske tte  version $21.00. 
S ta te  w hich.

A u tho r: John M arte lla ro
A va ilab le : H a rv e y 's  S p a ce  S h ip

Repair
P.O.Box 3478 Univ. Park 
Las Cruces, NM 88003

Name: R estauran t Eva luation
System : A pple  II
Memory: 16K
Language: A pp le so ft II
Hardw are: D isk II, P rin ter (both  op ­

tiona l)

D e s c r ip t io n :  E v a lu a te s  p o te n t ia l  
res tau ran t/n igh t c lu b  s ites  and thereby 
reduces the  m arg in  o f r isk  involved in pu r­
chas ing  a  new  o r ex is tin g  business. A ll 
the  necessary percentages and fo rm u las 
are program m m ed to  eva lua te  w he ther a 
po ten tia l s ite  w ill be p ro fita b le  o r not. The 
program  is  a lso  s truc tu red  fo r use by pre­
sent res taura teurs  to  evaluate w he ther or 
no t the ir present business is  ope ra ting  at 
cost and p ro fit  e ffec iency. C a lcu la tes 
m on tly  gross, com pu tes m on th ly  loan 
rates (or m ortgage), and repo rts  weekly, 
m on th ly  and annua l net p ro fit/ lo s s  in 
d o lla r am oun ts  and percentages.

Copies:
Price:

Includes:

A uthor:
Ava ilab le :

25 +
$ 1 9 .9 5  D is k e t te  p lu s  
$1.95 P&H F irs t C lass 
M ail, Check o r Money 
Order.
D is k e t te  a n d  f u l l  
docum en ta tion  
M. G oldstein  
M ind M achine, Inc.
31 W oodho llow  Lane 
H un ting ton , N.Y. 11743

M ay, 1980 MICRO —  The 6502 Jou rna l 24:69



Name: Trace/Debug-M onext
System : SYM-1
Memory: 2K (fo r casse tte  version)
Language: A ssem bler
Hardware: S tandard  SYM (w/CRT)

D escrip tion : T h is  program  adds 15 com ­
m ands to  SY M 's m on ito r inc lud ing : 
T race, D isassem ble , Re locate , F ind, 
ASCII dum p, S tack dum p, e tc. The “ T ”  
com m and se ts  up  its  ow n  opera ting  en­
v ironm ent supporting  com m ands such 
as, Go, Skip, Continue, S ing le  Step, 
M em ory/R egister exam ine /m odify , ec t. As 
SYM execu tes each in s tru c tio n  o f the 
user program , an NMI is  generated. IF the 
address o f the  in s tru c tio n  is "v a lid "  — 
ne ither in  SY M 's m on ito r not the  exten­
s ion —  and if  it is no t is  a "s k ip ”  range, a 
d isassem b ly /reg is te r lis tin g  is printed. 
T h is  program  as  a w hole  is  c lean and 
opera tes transpa ren tly  under SYM 's OS. 
SASE fo r  com p le te  specs and examples.

Copies:
Price:

Au thor:
Ava ilab le :

Name:
System :
Memory:
Language:
Hardware:

Ju s t released 
O b jec t lis tin g  
$14.95 
Cassette
$15.95 @$3800 o r specify  
EPROM (2716)
$49.95 @$FOOO or specify  
C om m ented Source 
$9.95
J e ff H o ltzm an
Je ff Holtzm an 
6820 Delmar-203 
St. Louis, MO 63130

LEM LANDER 
Apple  II 
32K
A pp leso ft 
Disk II

D escrip tion : Lem Lander is  a real-tim e 
vers ion  o f the  popu la r luna r lander game. 
T h is  d isk-based gam e inc ludes n ine land­
scapes to  try  you r hand a t land ing on. 
Your h igh -reso lu tion  LEM is  con tro lled  
th ro u g h  space v ia  the  paddle knowb 
(thrust) and the  bu tton s  (rotation).

Copies:
Price:
Au thor:
Availab le:

Name:
System :
Language:

Hardware:

One fo r  you 
$14.95 
Barry Cox
Barry Cox
444 M yers Avenue
H arrisonburg, VA 22801

UTIL-DS 
A pp le  II
M achine language 
A pp leso ft 
A pp le  II

and

D escrip tion : UTIL-DS is a co lle c tio n  o f 
several m ach ine  language u t ility  rou tines 
and one  A p p le so ft u t ility  rou tine . The Ap­
p le so ft u t ility  is a soph is tica ted  fo rm a t­
tin g  rou tin e  fo r num eric  ou tpu t. The 
rou tin e  converts  num eric  va lues in to  a 
ch a rac te r s tr ing  fo r p rin ting . The user of

the  rou tine  spec ifies  the  m axim um  length  
o f the  resu lting  s tr ing  and the  num ber o f 
dec im a l p laces to  appear in the result. 
P ositive  and negative num bers can be 
converted by the  routine. C om m a are in ­
serted in th e  in teger po rtion  o f the 
num ber. The m ach ine  language u tilit ie s  
cons is t o f several rou tines to  im prove the 
e rro r hand ling  capab ilitie s  o f A pp leso ft 
program s (e.g. resum e execu tion  a t the 
s ta tem en t fo llo w in g  the  one in  error), a 
m ach ine  language to  A pp leso ft in te rface  
u tility , a rou tine  to  se lective ly  c lea r arrays 
and a rou tine  fo r load ing  m achine 
language program s in to  RAM a long w ith 
an A pp leso ft program.

Copies: Just released
Price: $35.00 (Texas residents

add 5%  sa les tax)
Includes: R outines on d iske tte , a

s a m p le  p ro g r a m  to  
dem onstra te  num eric fo r­
m a ttin g  and docum enta ­
tion.

A u tho r: Robert F. Zant
Ava ilab le : D ecis ion System s

P.O.Box 13006 
Denton, TX 76203

Name: D ynatext Editor
System : PET/CBM, ROM
M em ory: 16K o r more
Language: B a s ic , p lu s  m ach in e -

language repeat key 
Hardware: C om m odore 2022 o r 2023

P rin te r (optiona l)

D escrip tion : A uthorized PET version o f 
"C o n te x t Ed itor” , as p rin ted in K ilobaud 
M agazine 5/79. Enhanced and changed in 
m any w ays fo r the  PET. Uses casse tte  or 
d isk. H as a ll the  desirab le  fea tu res o f 
m os t good w ord processors, such as 
g loba l search and replace, r igh t ju s tif ic a ­
tion , cu rso r ed iting , e tc. Plus dynam ic for- 
m atiing , the a b ility  to  p rin t in any desired 
shape. H o lds 7 pages o f te x t a t once in a 
32 K PET.

Copies:
Price:

Author:

Availab le:

Name:
System :
M emory:
Hadware:

5, Just Authorized 
$5.00 fo r casse tte , pro­
gram  and ins truc tions . 
Jam es S trasm a, based 
on w ork  by Law & M it­
chell
Rev. Jam es Strasm a 
120 W est K ing Street 
Decatur, IL 62521

H igher G raph ics II 
A p p le
32K and d isk  drive 
App le  I

t io n  d isp la ys  and an im a tion  e ffe c ts . 
M ake you r p rogram s com e a live by u tiliz ­
ing the  fu ll g raph ica l ca p a b ilitie s  o f the 
A pple  II. The package con ta ins:

Shape M aker - c rea te  shapes w ith  th is  
easy to  use shape ta b le  generator. S tart 
new  shape tab les  o r  add to  ex is tin g  ones. 
C orrect shapes as they are being p roduc­
ed. Delete unw anted  shapes from  the 
tab le . D isp lay any/a ll shapes w ith  any 
sca le  o r ro ta tio n  at any tim e.

Tab le  C om biner - pu ll shapes from  ex­
is tin g  genera l purpose  tab les  and add the 
ones you w an t in to  a new spec ia l purpose 
tab le . M ay com b ine  shapes from  any 
num ber o f tab les. A ll shapes can be view ­
ed o r deleted.

Screen C reato r - p lace you r shapes on 
th e  hig-res screen. Add areas o f c o lo r  and 
tex t to  m ake de ta iled  d isp la ys  o r gam e 
boards fo r h igh  reso lu tion  gam es. A 
screen can  be crea ted  in m in u te s  w ith  
th is  easy to  use program . U tilizes any 
num ber o f shape tab les  and a llow s 
screen to  be saved a t any tim e.

Shapes - fo u r shape tab les  w ith  over 
100 shapes are provided. Inc luded are 
a lphanum erics , chess figures, card sym ­
bo ls  (club, spade, etc), tanks, p lanes, 
spaceships, sh ips, cars, trees, m oun­
ta ins , bu ild ings, e tc. Add the  shapes you 
like  to  you r ow n table.

H igh Res Text - how  to  use h igh  reso lu ­
tio n  g raph ics  in you r program . A n im a tion  
e ffe c ts  and d isp lay  techniques.

Price:
Availab le:

$24.00 Retail
S ynerg is tic  S o ftw are  
5221 120th Avenue SE 
Bellevue,W A 98006

Name:
System:
Memory:
Language:

HYPNOSIS 
Apple-1 d isk  drive 
32K
In teger B asic

D escrip tion : H ypnosis is  a program  tha t 
u s e s  A p p le 's  v id e o  a n d  s o u n d  
ca p a b ilitie s  to  aid in suggestive  re laxa­
tion , behavior m o d ifica tio n  and trance  in ­
d u c tio n . V isua l and au d ito ry  pa tte rn s  are 
fu lly  va riab le  fo r shape, co lo r and fre ­
q uency m a tch ing  o f the  su b je c t's  a lpha 
b ra in  wave rhythm . D esigned fo r hea lth  
p ro fe s s io n a ls  and  s tu d e n ts  o f th e  
m e d ic a l,  p s y c h o lo g ic a l a n d  s o c ia l 
sciences.

Copies:
Price:
Includes:

Author:
Availab le:

250 p lus 
$20.00
D iske tte , p rogram  
m anual 
E.J. Neiburger 
A nden t Inc.
1000 N orth  Avenue 
W aukegan, IL 60085

and

D escrip tion: A  co lle c tio n  o f program s and 
shape tab les  th a t le ts any program m er 
c rea te  deta iled  and beautifu l h igh resolu-
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PROGRESSIVE SOFTWARE
Presents 

Software and Hardware fo r your APPLE

M is s i le — A n ti— M is s ile  (Aplsft) $9.95

Polar C oord ina tor Plot $9.95

by TD Moteles

Tab les G enera to r fo rm s shape tab les  w ith  ease from  d irec­
tio n a l vec to rs-s ta rting  address, length  and pos itio n  o f each 
shape. P rogram  saves shape ta b le s  anyw here in usable 
memory.
M urray Sum m ers
Sales Forecast provides the best fo recast using the four 
m ost po p u la r fo recas ting  techniques: linea r regression, log 
trend, pow er curve trend, and exponen tia l sm ooth ing .N e il D. 
L ipson $9'95
S ing le  Drive Copy is a  specia l u tility  program , w ritten  by 
V ince C orse tti in In teger BASIC, tha t w ill copy a d iske tte  us­
ing  o n ly  one drive. It is  supp lied  on tape and shou ld  be load­
ed on  to  a  d iske tte . It a u tom a tica lly  ad ju s ts  fo r APPLE 
m em ory s ize and shou ld  be used w ith  DOS 3.2 $19.95

Curve F it accep ts  any num ber o f da ta  po in ts , d is tribu ted  in 
any fash ion , and f its  a curve to  the  set fo  p o in ts  using log 
curve fit, exponentia l curve fit, least squares, o r a power 
curve fit .  It w ill com pu te  the  best fit ,  o r em p loy a spe c ific  type 
o f fit, and d isp la y  a graph o f the  result. By Dave Garson.$9.95

T ouch  T yp ing  T u to r teaches typ ing . Ind ica tes  speed and er­
ro rs  m ade. F inger B ldrs, Gen. Typing, Basic  Language and 
User Supp lied . D iskette. W ritten  by W m . A. M assena. $19.95 

A pple  Menu Cookbook index-accessed data storage/re trieva l 
program . R ecipes stored, um lim ite d  lines per entry. Easy 
ed itin g . Form ula ted  a fte r N.Y. T im es C ookbook. O ther useful 
fea tu res inc luded. W ritte n  by W m . M erlino, M.D. $19.95

M ailing  L is t P rogram  m a in ta in s  com p le te  record o f name, 
address, phone no., m a iling  lab les accom m odated  para lle l 
card o r  bu ilt- in  p rin te r d river,easy da ta  entry 
D iskette . 32K. $19-95

POSTAGE AND HANDLING
Please add $1.25 for the first item and $.75 for each ad­
ditional item.

• P rogram s accep ted  fo r pub lica tion
■ H ighest roya lty  paid

U tility  Pack com bines fou r versa tile  p rogram s by V ince  Cor­
se tti, fo r any m em ory con figura tion .

• In teger to  A pp le so ft conversion: E ncounter on ly  those  syn­
tax errors un ique to  A pp le so ft a fte r using th is  program  to  
convert any In teger BASIC source.
• D isk Append: Merge any tw o  In teger BASIC sources in to  a 
s ing le  program  on disk.
• In terger BASIC copy: Replica te  an In teger BASIC program  
from  one d isk  to  ano ther,as o fte n  as required, w ith  a s ing le  
keystroke.
■ A pp le so ft Update: M od ify  A pp leso ft on the d isk  to  e lim ina te  
the heading a lw ays produced w hen it  is  firs t run.
• B inary Copy: A u to m a tica lly  de term ines the  length  and s ta r­
ting  address o f a program  w h ile  copy ing  its  b inary file  from  
one d isk  to  ano ther in response to  a  s ing le  keystroke. $9.95

Solita re  — Old European peg game, p layed by one (s im ilar 
to  Chinese checkers). O bject —  to  fin is h  w ith  las t peg in 
center.
Charles B. S m ith  $9.95

W ate r The F low ers — M ath (add., subt., m ult., div,.) grades 
1-6. (disk)
Judy Pegg $19.95

C atch The P ig — teaches the  ca rtes ian  coord ina te  
system .Educ. gam e, upper grade schoo l level, 1-4 
s tuden ts , m any levels o f play. D isk o r tape.
Judy Pegg $16.95 (disk) $9.95 (tape)

B lockade le ts  tw o  p layers com pete  by bu ild ing  w a lls  to  
obs tru c t each other. An exc itin g  gam e w ritten  in In teger 
BASIC by V ince C orsetti. $9.95

Saucer Invasion, Space Maze, S tarw ars, Rocket P ilo t:
W ritte n  by Bob B ishop  Each $9.95

Hardware
L igh t Pen w ith  seven supporting  rou tines. The lig h t m eter 
takes in te n s ity  read ings every frac tio n  o f a second from  0  to 
588. The ligh t graph generates a d isp la y  o f lig h t in te n s ity  on 
the  screen. The ligh t pen con n ec ts  p o in ts  th a t have been 
d raw n on the  screen, in low  or h igh reso lu tion , and d isp lays 
th e ir  coord ina tes. A specia l u tility  d isp lays any num ber of 
p o in ts  on the  screen, fo r  use in m enu se lec tion  o r games, 
and se lec ts  a po in t when the  lig h t pen touches it. The 
package inc ludes a ligh t pen ca lcu la to r and ligh t pen TIC 
TAC TOE. Neil D. L ipson 's  p rogram s use a rt if ic ia l in ­
te lligence  and are no t con fused  by ou ts id e  ligh t. The HIRES 
lig h t pen, on ly  requires 48K and ROM card $34.95

TO ORDER
Send Check or Money Order to:

P.O Box 273 
P lym outh Meeting, PA 19462
PA res iden ts  add 6%  sa les tax.

U.S. and fore ign dealer and d is tr ib u to r inqu ires  invited 
A ll p rogram s require 16K m em ory un less specified



6502 Bibliography: Part XX

Dr.W illiam R. Dial 
438 Roslyn Avenue 

Akron, OH 44320

594. MICRO 17 (October 1979)
Peck, Robert A., "SYM-1 6532 Program m able  T im er," pgs. 
55-56.

The 6532 program m m able  tim er is  usefu l as  a  backup tim er 
o r as a loop  con tro lle r.

K intz, Robert T „  "A  Real-Time C lock fo r OSI D isk System s,”  
pgs. 59-60.

Dial, W illiam  R., "6502 B ib liography: Part X III,"  pgs. 61-62. 
A bou t 70 m ore references on the  6502.

595. A pp lesauce 1, No. 1 (M arch 1979)

O hrbach, Je ffrey ,"T he  6502 is S tacked ,”  pgs. 5-6.
D iscussion  tow ard  understand ing  those  OP-Codes a ffec­
tin g  the  m ach ine  s tack o f the  Apple.

W igg in ton , Randy, "A p p le 's  Bootleg  A ssem bler,”  pgs. 11-14. 
D ocum enta tion  fo r the  program  ‘R andy’s  Text E d itor and 
W eekend A ssem bler (Ted II).”

596. A pp lesauce  1, No. 2 (April 1979)

Hyde, Randall, "Loaded  and G one," pgs. 5-6.
How  to  m ake your ow n " lo a d  and g o "  tapes  fo r the  Apple. 

Em rich, Dick, "S im p le  S o rt," pg. 8.
A s im p le  bubble  so rt fo r the Apple.

C urtis , Frank, "N um erica l C on tro l P rogram m ing ," pgs. 11-12. 
Related to  the co n tro l o f m ach ine  too ls.

Baker, D w igh t, "T h e  A ssem bly L ine,”  pgs. 15-16.
A  tu to ria l using R andy’s Assem bler.

Anon., "D ocu-P rog: Lazer’s  Text E d iting  System ,”  pgs. 16-18. 
D ocum enta tion  fo r the  Lazer Text Editor.

597. A pp lesauce  1, No. 3 (May, 1979)

W alls , W illiam . "Yes, V irg in ia , You CAN Save D ata ," pgs. 4-6. 
A tu to ria l on Data S to rage  M ethods.

Hyde, Randy, "The  A pple  M o n ito r— Part 1,”  pgs. 8-9.
D ealing w ith  the  m any uses o f the  A pp le  M onitor.

Irvine, A l, "Docu-P rog: Program  C om pare ." pgs. 10-11. 
D ocum enta tion  fo r PROGRAM COMPARE w h ich  com pares 
the  lis tin g s  o f tw o  program s.

Paymar, Dan, "A  D isc W rite  P ro tect/E nable  Override S w itch ,"

pg-12.
A  s im p le  hardw are m od ifica tio n  fo r you r A pp le  Disc. 

Anon., “ C ha rts ," pgs. 14-16.
A p p le  II ASCII CHART; A p p le  In tege r B as ic  HEX 
R ep resen ta tion -N um erica l O rder; H ex R ep resen ta tion  
C hart-A lphabetica l; Vector Table Address Chart.

598. A pp lesauce 1, No. 4 (June 1979)

C urtis , Frank, "D r. M em ory— A  New Text P rocesso r," pgs. 5-6. 
A review.

Hyde, Randall, "S in g le  D isk Text F ile  T ransfe r,”  pg. 8. 
T ransfe r a  te x t f ile  w ith  on ly  one d isk  drive.

Anon., "L IS A : W ha t is  an In te ractive  A ssem bler A nyw ay?”  
pgs. 8-9.

A  review o f LISA.

Lu, Ron, "Docu-P rog: Beneath A pple  M anor," pgs. 10-11. 
D ocum enta tion  and Review o f “ Beneath A pp le  M anor,”  an 
adventure type  game.

Anon., "A p p le  II M in i-assem bler F666G," pg. 12.
H ow  to  use the  m ini-assem bler.

Haefner, M ike S., "P rocesso r S ta tu s  R egister ‘P’,"  pgs. 13-16. 
D iscussion  o f the processor s ta tu s  reg is te r and ch a rt o f 
flags.

S purlock, Loy, “ Hex Representa tion  C hart,”  pg. 13.
D iscussion o f the A pp le  Token Chart.

Anon., "Zero  Page C hart,”  pg. 14.
D iscussion  o f the  con ten ts  o f the  A pp le  page zero.

Anon., "A p p le  II 6502 OP CODE C hart,”  pg. 15.
Chart show ing  the  codes fo r d iffe re n t types o f addressing 
on th e  6502.

Anon., “ In teger Basic  In te rna ls ,”  pg. 20.
L is t o f variab les used by basic ; in teger bas ic  routines. 

Anon., “ Usefu l Basic  P o in te rs ," pg. 22.
D iscussion  and lis t o f addresses.

Tognazzini. Bruce, "A pp le  Basic  In te rp re te r In s tru c tio n  S e t,"
pg. 2 2 .

Nam es and addresses.

Anon.. "A p p le  DOS Sym bol Tab le ," pg. 27.
N am es and addresses.
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599. A pp lesauce  1, No. 5 (Ju ly /A ugust 1979)

Lem ens, V ernon Jr., "S upe rch ip  E ccen tric ities ,”  pgs. 8-13.
A  tu to r ia l on  the  Superchip  fo r the  Apple.

Anon., "N e w  P roduct Releases,”  pgs. 10-11.
D escrip tion  o f the  Dan Paym ar low e case ch ip , the  Univer­
sal Para lle l card, the  A pple  bu lle tin  board system , etc.

A non., "O rig in a l A pp le  C orps' Program  L ib ra ry,”  pgs. 16-17.
Program  library.

Lenz, John  and Spurlock, Loy, "F ro m  the  Forum ,”  pgs. 20-22. 
A  few  C a lls  and JS R 's  fo r the  Apple.

Diay, Robert, "The  A ssem bly Line: Page L is t P rogram ," pgs. 
23-24.

Page L is t is  a  m ach ine  language rou tine  to  lis t tw en ty  lines 
a t a  tim e.

Am rom in , Joe l L., "A p p le  II S lo w lis t,"  pgs. 24-25. 
P add le-contro lled  s lo w lis t program .

Hyde, Randy, “ UCSD PASCAL,”  pg. 29.
A  sh o rt tu to ria l on PASCAL fo r the  Apple.

600. Byte  4, No. 11 (Novem ber 1979)

Partyka, Dave, "Shape Tab le  Conversion fo r  the  A pp le  II,”  pg. 
63.

H in ts  fo r  using shape tables.

Govind, P.K., " In te rfa c in g  the  PET to  a L ine P rin te r," pgs. 
98-102.

In te rfac ing  the  8-b it user po rt on the  PET 2001, inc lud ing  
so ftw a re  program  "PRINTSCREEN.”

601. C reative C om puting  5, No. 11 (Novem ber 1979)

Heuer, Randy, "PET S o ftw are  from  C reative Softw are,”  pg. 46.
F ive p rog ram s are reviewed.

Daro, Paul, “ A Hom e C ontro l S ystem ," pgs. 54-59.
D escrip tion  o f th e  use o f th e  In tro l X/10 system  marketed 
by M oun ta in  Hardware.

Yob, G regory, "P e rsona l E lec tron ic  T ransa c tio ns ," pgs. 
183-185.

T h is  m on th ’s co lum n d iscusses S o ftw are  in ROM; som e 
g ra p h ics  gizm os; a n im a tion  rou tines, etc.

602. S tem s from  A pple  2, Iss. 10 (O ctober 1979)

H ogga tt, Ken, "K e n ’s K orne r," pg. 3.
A sho rt tu to ria l on Pascal w ith  sam p le  routines.

Keyes, Pat, "R O M  A pp le so ft II V ecto r C ha rt," pgs. 4-5. 
M ach ine  language subrou tines and keywords.

Newm an, W ill II, "F ile  H and le r," pgs. 6-9.
R ou tine  fo r handling  files.

603. MICRO, No. 18 (Novem ber 1979)

W ells , George, "D u a l Tape Drive fo r SYM-1 Basic,”  pgs. 5-7. 
M ake you r SYM-1 B asic w ork  w ith  tw o  tape  recorders and 
m anage tape  casse tte  files.

M urphy, S. R., "S om e  U sefu l M em ory Loca tions and 
S ubrou tines fo r  OSI Basic  in  ROM,”  pgs. 9-10.

W here som e im portan t sub rou tines res ide in OSI Basic.

H aw thorne, A lan  R., "A  Tape Indexing System  fo r the PET,” 
pgs. 11-13.

Rapid indexing  o f the  PET cassette.

Sw anson, Mark, “ S ubroutine  Param eter P ass ing ," pgs. 14-15. 
A te c h n iq u e  to  fa c il i ta te  p a s s in g  p a ra m e te rs  to  
subroutines.

B ishop, Bob, “ A pp le  II H ires P icture  C om pression ," pgs. 
17-24.

H ow  to  pu t several tim es  as m any h ires  s lides on a s ing le  
d isk  as p reviously done. Used in  Bob B ishop 's  Super S lide 
Show.

F loeter, A lan D., “ A ssem bly Language A pp leso ft Renum ber,” 
pgs. 27-29.

A  very fa s t renum ber program.

Bruey, A lfred  J., “ P erform ing M ath  F unc tio n s  in  M achine 
Language,”  pgs. 30-31.

M ath fo r the  KIM-1.

Hooper, Ph ilip  K., “ TSAR: A  T im e S haring A dm in is tra tive  
R outine fo r  th e  KIM-1,”  pgs. 35-41.

Tsar is  a  super m on ito r w h ich  sup p orts  tim e-sharing  fo r the 
KIM.

Dennis, Jim , “ In te rfac ing  the  CI-812 to  the  K IM ," pgs. 43-44. 
The Percom CI-812 co n ta ins  a  fu ll-dup lex da ta  te rm ina l in­
te rface  and a  fas t casse tte  (2400 baud).

H ill, A lan G., "A m p e rso rt,"  pg. 45,
A corrected  lis tin g  fo r  th is  fa s t so rt rou tine .

Leary, R ichard A., "SYM-1 B audot TTY In te rfa ce ," pgs. 49-54.
Teletype w ith  your SYM-1.

Rowe, M ike (s taff), "T h e  MICRO S o ftw are  C ata log : XIV,”  pgs. 
55-56.

S ix  new program s fo r 6502 devices are reviewed.

Irw in, Paul, “ A la rm ing  A pple ,”  pgs. 59-60.
Teach you r A pp le  to  respond to  e rro rs  w ith  an a larm  and 
keyboard lockout.

D ial, W illiam  R., "6502 B ib liography: Part X IV ," pgs. 61-62. 
F ifty -five  m ore references in th e  6502 lite rature .

604. C ontro l Engineering (O ctober 1979)

Faust, Gregory, "P rogram m able  C on tro lle r O ffe rs  F iber O p tic  
Data  L ink  fo r Remote I/O ," pgs. 53-54.

Both  the  fibe r o p tic  in te rface  and the  rem ote I/O use a  6502 
m icroprocessor fo r com m un ica tion  purposes.

605. R a inbow  1, Iss. 9 (O ctober 1979)

F lem ing, Jim , "U p d a tin g  the  ARESCO DMS,”  pgs. 7-16.
An im proved file  m anagem ent system.

Vermehr, Jay, "A n  A pp le  Recorder B ox," pgs. 19-20.
A  very usefu l box to  use between the  A pp le  and the  tape- 
deck.

A ns tis , S tua rt M., “ Rocket Lander in Lo-Res G raph ics ," pgs. 
21-24.

A gam e in A pple  II App leso ft.

606. The Paper 2, Iss. 8 (O ctober 1979)

W ach te l, A., and Szepesi, Z., "P y th a g o re a n  T rip le ts  
R evis ited ," pgs. 12-17.

A program  fo r the  PET.

C osta rak is , Dennis A., "A  Screen Dum p S ubrou tine  fo r Use 
w ith  the  2022/2023 P rin ters,”  pgs. 23-24.

R outine fo r  th e  PET.
607.Personal C om puting  3, No 12 (Decem ber 1979)

Forbes, John L., “ A pp leso ft C onvers ions,”  pg. 10 
Conversion o f a program  in PT Basic to  A pp leso ft Basic.

W hack, M argaret, “ C reate Your Own P eriod ica l G u ide ," pgs 
69-70.

C a ta log  you r favo rite  com pute r m agazine a rtic les.

608. R ecreational C om puting  8, No 3 (Nov/Dec 1979)

Carpenter, Chuck, “ A pp le  l l ’ s Three M ’s,”  pgs. 28-31.
M ore on  Memory, M on ito r and M ach ine  language.

Bruey, A lfred  J .,"M ak ing  M usic  on  the  PET,”  pgs. 49-51. 
S o ftw are  and hardw are fo r a  m us ica l PET.

609. K ilobaud M ic rocom puting  No 36 (Decem ber 1979)

L indsay, Len, “ Pet-Pourri," pg. 12.
D iscusses C om m odore W ord P rocessor and Printer, 
Games, G raph ics program s.
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Lancaste r, Don, "Low ercase  fo r  Your A pp le  II,"  pgs. 34-42. 
N ow  fo r the  so ftw a re  to  com p le te  th is  tw o-part artic le . 

Haehn, Lou, “ Chess I fo r the  A pple  II ,"  pgs. 46-52.
W ritin g  a chess program  fo r the  A pp le  II.

Lary, R ichard A .."Reverse V ideo from  OSI’s  540 Board,”  pgs. 
128-129.

B lack  on w h ite  to  enchance  g raph ics  d isp lays.

David, D. J .,"P E T ’s M ach ine  Language M o n ito r,"  pgs. 134-140. 
A  review  and ana lys is  o f the  PET M onitor.

610. C a ll A pp le  2, No 8 (O ctober 1979)

C ah ill, G era ld, "A u to  N um ber," pgs. 5-8.
A  program  to  a u to m a tica lly  num ber A pp le so ft program s as 
they are input.

Foote , G ary A., "M u lt ip le  Disk C a ta lo g ," pg. 11.
A spec ia l p rogram  to  read ca ta lo gs  o f f  A pp le  d isks  fo r entry 
in to  F ile  C abinet.

M erchant, Fred, “ In s tru c tio n s  fo r R unning M u ltip le  Disk 
C a ta lo g ,”  pg. 13.

D eta iled in s tru c tio n s  fo r runn ing  D iskcat.

Barnes, K e ith  A llen, "F ile  C abinet Im provem ents,”  pgs. 13-14. 
F ixes to  m ake th is  program  w ork be tte r on  the  Apple.

G o ld ing , Val J., "S o  W ho Needs A p p le so ft (Revisited),”  pgs. 
15-16.

A tu to ria l fo r the  A pple  inc lu d in g  INT BASIC VAL FN SUB­
ROUTINE.

C o rse tti, V ince, "S e lf W rite r,"  pg. 18.
This program  pe rfo rm s the  equ iva len t o f an exec file  
w ith o u t using DOS.

Reynolds, Lee, "L og ica l V ariab les in A pp le  II B as ic ," pgs. 
21 - 22 .

A tu to ria l.

G o ld ing , Val J., “ Exec F ile  S h o rtcu t,”  pg. 24.
A sh o rt program  to  create  a te x t f ile  th a t when EXEC'd 
w ou ld  BLOAD a  b inary program , se t H IMEM, and Run a 
bas ic  program .

G old ing , Val J., “ F lash Card M o d ifica tio n s ,"  pgs. 24-25.
How  to  provide d iffe re n t da ta  se ts  from  a d isk  to  run the 
F lash Card Program.

Krantz, B ill, "W rite  -A pp le ," pgs. 26-27.
A ll abou t using the  H igh Speed Seria l Card w ith  In tegra l 
Data IP 125/225 printer.

H ockenhull, Jam es L., "S im u la ting  a Tw o-D im ensiona l M atrix 
from  In teger B a s ic ," pgs. 30-31.

A  new w ay o f handling  Hi-Res program s.

A lex, Steve, "A p p le so ft II F irm w are Card Hi-Res Routines,”  
pgs. 33-34.

H ow  to  use the  hi-res g raph ics  rou tin e s  ava ilab le  on the  Ap­
p le so ft II firm w are  ca rd  from  assem bly programs.

G arson, David B., "P oo r M an’s  PRINT— USING P rogram ," pg. 
34.

A  use fu l u t ility  routine.

611. F ort W orth  A pple  Users G roup 1, No. 4, (O ctober 15,1979).

M eador, Lee, " In te rru p t Daisy C ha in ," pg. 2.
An e xp lana tion  o f da isy  cha in  in te rrup ts.

M eador, Lee, "D isassem b ly  o f Dos 3.2," pg. 4-14.
D isassem bly program.

612. S tem s from  A pp le  2, Issue 11 (Nov. 1979)

Dolem a, Nels, “ W orm ,”  pg. 4.
A  new  version o f the  “ W O R M " w ith  paddle  con tro l.

613. Abacus II N ew sle tte r I, Iss. 11 (Nov. 1979)

Anon, "D O S  3.2 R.H.D.," pg. 2.
A ddresses and fu n c tio n s  o f DOS 3.2 fo r Apple.

H oward, C lifto n  M., "H ex/D ec C onversion C ha rt," pg. 5.
Poor M an’s  Ti programm er.

Howard, C lifto n  M., "D ia b lo  C haracte r Values,” pg. 6.
Usefu l tab le  fo r A pp le  ow ners using the  D iable printer.

H ow ard, C lifto n  M., “ In te rp re ta tion  o f M em ory,”  pg. 7.
A pple  II B asic In teger M em ory In te rp re ta tion .

Freeland, Bruce, "P lo tt in g  A lgo rithm ,”  pg. 8.
A pp le  II page I layou t and map.

Yee, David R., "S to p  th a t B link ing  Cursor,;; pg. 12.
N ow  you can jazz up you r ow n  program s w ith  a c u s to m  Cur­
sor.

A non, "D is k  Access U pdate,”  pg. 12.
A  f ix  fo r a previous routine.

S ta ff, “ C on tro l C haracte r S how ," pg. 12.
Show  up those  h idden co n tro l characters.

614. The Target, (Nov/Dec 1979)

Anon, "B a s ic  Short C u t,”  pg. 2-4.
T h is  rou tine  a u tom a tica lly  inpu ts  characte rs to  the  Basic  
in te rp re ter th u s  free ing  the  user o f som e drudgery o f e n te r­
ing  program s, in to  the  AIM  65.

B u tte rfie ld , J im , “ Inside Basic-Tokens,”  pg. 4-8.
Key addresses, zero page usage, ROM o rgan iza tion , e tc . fo r 
the  A IM  65.

Bressen, Steve, “ R o ll,”  pg. 9.
Program  to  scro ll a m essage o n to  the  AIM-65 d isp lay.

615. S outheastern  S o ftw are  N ew sle tte r, No. 14, (Nov. 1979)

Anon, "L en g th  and S tarting  Address o f B inary F ile s ," pg. 4-5. 
H ow  to  find  b inary program  addresses in your Apple.

A non, "E l Cheapo Pascal Lower/UPPER C aseW rite r," pg. 5-7. 
A tu to ria l Pascal program.

Carpenter, Chuck, "G am e Paddle I/O A p p lica tio n s ,"  pg. 7-9. 
An in fo rm a tive  "H o w  to "  artic le .

The A pp le  Shoppe 1, No. 4, (Nov. 1979).

Van W ink le , Don, “ H i-Res A rtille ry  G am e,”  pg. 4-8. 
A H iRes gam e o f a rtille ry , shoo ting  over random  te rra in s  at 
the  enemy gun.

W elm an, C huck, "E a syw rite r— Text Ed itor R eview ," pg. 10-11. 
A ra the r favorab le  review  o f th is  tex t editor.

A non, “ P lo ttin g  F un c tio n s ," pg. 12-14.
A tu to ria l fo r  the  Apple.

W elm an, C huck, "A  Review o f 'APPLE DOC'," pg. 15.
U sefu l U tility  to  a id program m ers.

Anon, “ S tring  M ag ic ," pg. 16.
A ll abou t s trings.

S m ith , David E., "Language  Lab; A pp le  Pascal,”  pg. 17-22.
A tu to ria l on Pascal w ith  program  examples.

C rouch, B ill, "A p p le  Text Editors,;; pg. 23.
Reviews A pp leca tions  U n lim ited  Version 2.2, w ith  A pp le  Pie 
Text E d itor and The W ord Weaver.

C rouch, B ill, “ A pp le  II Text Processing System ,”  pg. 27-28.
A  review  o f th is  tex t ed ito r and assembler.

617. Appleseed N ew sle tte r 1 No. 12 (Dec. 15, 1979)

Hyde, B ill, " In te rn a tion a l A pp le  Core,”  pg. 1.
The In te rna tiona l A pp le  Core is  being form ed as an 
o rgan iza tion  to  provide softw are, in fo rm a tion  and o th e r se r­
v ices to  the  A pple  user. O ffice rs  inc lude  Val G o ld ing , Ken 
S ilv e r m a n ,  D a ve  G o rd o n ,  N e il L ip s a n ,  e tc .
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618. A pp le  B its  (Dec. 1979)

G eier, Bob, “ B as ic  Errors?," pg. 3.
How  to  rew rite  you r d isk  com m ands on the  Apple.

A non , “ R um or M ill,"  pg. 3.
The new  R adio  Shack TRS-90 w ill p robaba lly  be based on 
th e  new  M oto ro la  6809 m icroprocessor. The A pp le  III may 
ch o o se  th is  ch ip  o r a  new ch ip  by MOS Technology. There 
is  an uncon firm ed  rum or th a t Heath w ill d iscon tinue  pro­
d u c tio n  o f the  h-8.

619. B y te  4, No. 11 (Nov. 1979)

A non , “ Free N e w s le tte r," (Nov. 1979)
H ands O n! is a free new sle tte r pub lished three tim es  a year 
fo r  science  and techno logy educato rs  and th e  in itia l issue 
co n ta in s  an a rtic le  “ A  B iased In tro d u c tio n  to  the  W orld  o f 
th e  6502 M icroprocessor.”

620. F ort W orth  A pple  User G roup N ew sle tter, No. 5 (Nov. 15, 
1979)

C ah ill, G era ld, “ A u to  N um ber,”  pg. 1.

M eador, Lee, "D O S D isassem bly ," pg. 2-16.
L is tin g  o f the  assem bly language fo r the  DOS 3.2. A lso  a 
de ta iled  lis tin g  and exp lana tion  o f the  RWTS Routine.

M eador, Lee, "D raw er-fo r Hi-Res P ictu res,”  pg. 17-19.

H oyt, J im , “ S pecia l S ubrou tine ,”  pg. 19.
S ub rou tine  to  a llow  p roh ib ited  characte rs  like  com m as, 
e tc. in  s tr ing  inputs.

621. C on ta c t No. 6 (Oct. 1979)

Anon, " In v is ib le  W ritin g ,"  pg. 5.
How  to  p lo t one page o f g raph ics  w h ile  d isp lay ing  the 
other.

Anon, “ DOS Update fo r Dual Drive Users,”  pg. 6.
Im prove the  DOS 3.2 by updating  to  3.2.1 on  the  Apple.

Anon, "D o lla rs  and C ents ," pg. 8-9.
Form ats  num eric  o u tpu t on the  A pp le  to  a  d o lla r and cents 
form at.

Anon, "R e s to re  to  L ine N um ber," pg. 9-10.
A  dem o o f how  to  do  a RESTORE s ta tem en t to  a  pa rticu la r 
line  num ber, on the  A pp le  II.

Anon, "W h a t In te rface  Card is  in th is  System , A nyhow ?", pg.
10 .

W ith  th is  program , CONFIG, it is  poss ib le  to  te ll ju s t what 
in te rfa ce  is  in a p a rticu la r slo t.

622. R a inbow  1, Iss. 10 (Nov. 1979)

D eardon, Dr. H ink ley W., “ From  the  P its,”  pg. 15-16.
A  tw o  b it seria l in te rfa ce  fo r th e  S e lectric  typew riter.

W ach te l, A. and Szepesi, Z., "The  Developm ent o f a Basic- 
P rogram ,”  pg. 9-11.

Illu s tra tin g  the  m any w ays in w h ich  a  seem ing ly sim ple  pro­
g ram m ing  ta sk  on the  A pp le  can be improved.

Laudereau, Terry L., “ Pokeing M ach ine  Language from  
Basic,”  pg. 17-18.

A  tu to ria l a rtic le  on en tering  m ach ine  language in to  the  Ap­
p le  II.

W agner, Roger, “ Fast Moves in A pp leso ft,”  pg. 19-20.
H ow  to  use th e  MOVE rou tine  presen t in the  M on ito r by 
ca llin g  from  A pp le so ft using a  spec ia l routine.

W agner, Roger, "O ne Less E rror," pg. 19-20.
H ow  to  keep A pp le ’s  In teger Basic  p rogram s from  bom bing 
when dea ling  w ith  an address g rea te r than  32767.

623. A pp le  Peelings 1, No. 3, (Nov. 1979)

A non, "N ovem ber DOM (D isk o f th e  M onth),”  pg. 3.
A dozen good p rogram s p lus  L ib ra ry L is t 10-79, the  la test

lis tin g  o f the  SF Apple  C ore’s  com p le te  lib ra ry  as o f the  last 
o f O ctober, 1979.

Johnson, A llen , “ W ha t Is It? ,”  pg. 4.
A short rou tine  to  id e n tify  the  DOS 3.1 o r  3.2 on Apple 
d iske ttes.

F isher, Frank E., "S lo t + s a s  V a riab les ," pg. 4.
S pec ify ing  I/O s lo ts  in the  A pp le  as  variab les and using in 
programs.

624. The Paper 1, No. 3 (Nov. 1979)

Lee, A rn ie , “ C locks and T im e rs ," pg. 4.
H ow  to  use the  m icrop rocesso r c lo ck  in the  PET to  use in a 
t im e r o r real tim e  clock.

A non, "S creen  D isplay and C ursor P o s itio n in g ," pg. 7-9.
A sho rt tu to ria l fo r the  PET.

Anon, "T o  W rite  a C haracte r S tring  to  th e  S creen ," pg. 9-10. 
Short tu to ria ls  on th is  and a num ber o f o ther sho rt PET 
routines.

Anon, “ PET USER GROUPS," pg. 15.
A  lis t o f abou t 40 user g roups fo r the  PET.

Szepesi, Zoltan, “ Using the  M on ito r S ub ro u tin e s ," pg. 16-21. 
A  tu to ria l to  show  how  the  PET a c tu a lly  runs program s.

625. Apple-Com  Post No. 4 (Nov. 1979)

A non, “ S o ftw are  Tups and T ricks ," (in German), pg. 7.
A ll abou t hand ling  num bers on the  Apple.

626. Call-Apple 2, No. 9 (Nov./Dec., 1979)

G reenfarb, Sandy, " In te rn a l S tru c tu re  o f In teger B a s ic ,”  pg. 
5-10.

A  tu to ria l on  In teger Basic.

G o ld ing , Val, “ W hy V ariab les ," pgs. 11-12.
W hy replace num eric  co n s tan ts  w ith  va riab les  in bo th  A p­
ple In teger and App leso ft.

Hyde, Randall, “ The A ssem b ly  L ine,”  pgs. 14-17. 
Benchm arking Sweet 16 w ith  6502 A ssem b ly  Language. 
6502 M ach ine  code runs 5-7 tim es  as  fa s t as Sweet 16 but 
Sweet 16 code requires on ly  about ha lf as m uch m em ory to  
perfo rm  an equ iva lent fu n c tio n , on th e  Apple.

Sedgew ick, D ick, "S edgew ick  P lays it S tra ig h t,"  pgs. 19-20.
A  tu to ria l dea ling w ith  the  consequences o f token iz ing , e tc.

G o ld ing , Val, "B a s ic  M em ory Move,”  pg. 23.
A  hex m em ory m ove program  fo r th e  A pp le , and a  co r­
responding one in Decimal.

Cox, Ross E., "L ife  w ith  an A pp le ,”  pgs. 30-34.
A ll about how  to  m ake L ife  m ore en joyab le  by im proving 
The G am e o f L ife  on the  Apple.

H ilger, Jim , "A p p le  G am ing: P laying C ard G enera tion ,”  pgs. 
39-45.

G eneral purpose rou tines th a t w ill genera te  hi-res im ages 
o f p lay ing  cards.

627. S tem s from  A pp le  2, Iss. 12 (Decem ber 1979)

Reinhardt, John, “ P res iden t's  M essage,”  pg. 1.
An announcem ent about the  new ly fo rm ed  " In te rn a tion a l 
A pp le  Core C lub ”  to  w h ich  ind iv idua l User G roups may 
subscribe.

Stein, Greg, “ C irc les ,”  pg. 3.
A  sho rt c irc le  draw ing  program .

Anon., “ The Twelve days o f C h ris tm as,”  pg. 3.
A  program  w h ich  p rin ts  the  tra d itio n a l C rh ris tm as song.

W ard, Dennis, “ Do Your W ords  R unneth O ver?," pg. 4.
H ow  to  avoid s p lit  words, bad spac ing , etc.

Doeleman, Nels, “ The A ppl-O gica l W ay to  A rrange Num bers 
in DEcending O rder," pg. 5.

Program  to  arrange numbers.
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SYM -1
INTERACTIVE TRACE/DEBUG 
M ONITOR ENTENSION COM M ANDS

M O N EX:“ ‘ N EW  C O M M A N D S :•D isassem ­
b le  'R e lo c a te  ‘ F ind  ‘ ASCII dum p ‘ Trace 
(Sym -Bug) ‘ C hecksum  c a lc u la to r ‘ BRK 
se t/de le te  'M o re
SYM-BUG: Trace  w ith  d issa sse m b le  and 
re g is te r lis t; s k ip  and co n tin u e  subcom ­
m ands. BRK and S ing le  Step.
PRICES: CASSETTE $15.95 )a t $200 or 
$3800)EPROM (2716-5V) (at $F000) $49.95 
C o m m e n te d  S o u rc e  $ 9 .9 5  C u s to m  
assem b ly : add  $2.00. User M anual separa te­
ly: $5.95 (app licab le  to  purchase). A ll 1st 
c la ss  PPD c o n tin e n ta l U.S. O the r add $2.50

OTHER PRODUCTS: A IM  —  SYM  —  KIM 
‘ " " O p t im iz e d "  s o ftw a re  fo r  O p tim a l 
T e c h n o lo g y 's  EP-2A p rom m er. Inc ludes  
erase ve rify  and fu ll p rom p ting . Let your 
co m p u te r do  th e  w ork. Inc ludes  lis tin g , 
c a s s e tte , in s tru c t io n s . S p e c ify  sys te m . 
$9.95
" 'C o m p le te  hard-and so ftw a re  in te rface  
fo r  Texas In s tru m e n ts  12/20 co lum n  the rm al 
p rin te r. R equ ires one e ig h t b it  port. Perfect 
fo r  d ed ica te d  c o n tro l app lica tio n s . C om ­
p le te  s c h e m a tic s , l is t in g s  in s t ru c t io n . 
S p e c ify  sys tem . $9.95

J  H oltzm an 
6820 Delm ar, 203 
S t. Louis, M O  63130 
314-863-5209

Progressive
C om puter
S oftw are

405 C orb in  Road 
York, PA 17403

PRESENTS  
the

MACHINE LANGUAGE 
EXTERMINATOR

G et rid o f those bugs the  w ay the  experts 
do. O ur TEM A program  a llow s you to  
e as ily  loca te  errors in any m achine 
language program.
ASCII o r hex s tr in g s  can be located, 
r e g is te r s  a n d  m e m o ry  lo c a t io n s  
d isp layed, p lusm any o ther fea tu res tha t 
are inva luab le  fo r  debugging.
A va ilab le  now  on casse tte  o r d isk. 48K 
A pple  required.
C asse tte— $19.95 D isk— $24.95

A PPLE  ONLY 

A lso  Ava ilab le
C asse tte  D isk

O ne-Arm  B and it (32K) 9.95 14.95
C ard  Shark (INT) 7.95 9.95
H igh R o lle r (A pplesoft) 7.95 9.95
H i-Res S ub G am e (32K) 14.95 19.95
A d u lt G am es Pack 7.95 9.95
Trend L ine  A na lys is

(48K. A p p le so ft 8  ROM) 9.95 14.95

CUSTOM PROGRAMMING
W e sp ec ia lize  in  cu s to m  so ftw are . M o d ifica ­
tio n s  to  e x is t in g  p rogram s o r co m p le te ly  
spec ia lized  to  s u it your needs. W rite  to r deta ils .

Announcing 
The Micro 
LIMERICK 
CONTEST

You could win a free 1-year 
subscription of MICRO if your 
limerick is judged to be the 
best by our staff.

The American Heritage Dic­
tionary defines a limerick as: 
“ A light humerous or nonsen­
sica l verse of five lines with the 
rhyme scheme aabba”. For 
those of you who may not have 
been English majors, here is an 
example:

There was a young princess 
from Niger,

Who sm iled as she rode on a 
tiger.

They returned from the ride 
With the princess inside 

And the sm ile on the face of 
the tiger.

To win our limerick contest, all 
you have to do is come up with 
an original 5-line verse about 
MICRO.

Shouldn't be too tough, right? 
W inners will be judged on 
creativ ity , o rig in a lity , and 
above all, humor. Remember to 
follow the rules of a limerick, 
and no cheating by using the 
same word to end the first, se­
cond and/or fifth lines! And 
please, keep them clean.

The winning limerick w ill be 
published in the September 
is su e , a lo n g  w ith  som e 
honorable mention runners-up.

Please send all entries to:

MICRO LIMERICK CONTEST 
P.O. Box 6502 

Chelmsford, M A 01824

The Age of 
Affordable 
Computing

T E R M I N A L S
Has Arrived.

OSI C 4 P 

32 64 CHARACTER LINES S750.00

C A T  by NOVATION 300baud $179.00

SER IA L P O R T  M O D I F I C A T I O N  5 7 5 .0 0  
o f  C 4 P  C o lo r  b y  u s

A  T  V  M ic r o v e r t e r 535.00

O S I  C  4  P  C o lo r  C a s s e t t e  

V  T  5 2  T e r m in a l  S im u la t o r  P r o g .  $ 1 9 .9 5

B u y  s e p a r a c e ly  f o r  5 1 ,0 5 8 .9 5
( y o u  s u p p ly  TV  a n d  c a s s e t t e  r e c o r d e r )

o r  y o u r  c o m p le te  c h e c k e d  o u t  a s  a b o v e

V T 5 2  $ 9 0 5
see mis O H I O  S C I E N T I F I C

dealer today! ,

C nm P U TE R S H D P
Boston 
590 Comm Avc. 
(across from 6. U.) 
247-0700

Cambridge 
288 Norlolk St 
(nearM I T.) 
661-2670



I

Index, Volume Number 3
(Issues 13-24) 

(June 1979-May 1980)

i

GENERAL

6502 In fo rm a tion  Resources Updated 13:29
W illia m  R. Dial

C om pute r Determ ined Param eters fo r 13:38
Free-R adial Po lym erization  

L.S. Reich
The M ICRO S oftw are  C ata log:IX  13:53

M ike Rowe
The M ICRO S o ftw are  C ata log:X  14:54

M ike Rowe
To Tape o r Not to  Tape: W ha t is  the  Q uestion?  14:57

N oel G. B iles
6502 B ib liog raphy  XI 14:61

W illia m  Dial
R ep lace  th a t PIA w ith  a  V IA  15:17

E.D. M orris  Jr.
T okens 15:20

E.D. M orris  Jr.
The M ICRO S o ftw a re  C ata log: XI 15:38

M ike  Rowe
In te rfa c in g  th e  A nalog Devices 7570J A/D  C onverter 15:40

M arv in  L. DeJong
6502 B ib liog ra p hy  XII 15:53

W illia m  Dial
The MICRO S o ftw a re  C ata log: XII 16:51

M ike Rowe
8080 S im u la tio n  w ith  a  6502 16:53

Dann M cCreary
W ritin g  fo r M ICRO 16:59

Shaw n Sp ilm an
N ice r W rite r 17:5

R ick C onno lly
6522 T im im g  and  C oun ting  Techn iques 17:27

M arv in  L. DeJong
The M ICRO S o ftw are  C ata log: XIII 17:49

M ike Rowe
6502 B ib liog raphy : XIII 17:61

W illiam  Dial
S u b ro u tin e  Param eter Passing 18:14

M ark Swanson
Perfo rm ing  M ath F unc tio n s  in  M ach ine  Language 18:30

A lfred  J. Bruey
The MICRO S o ftw are  C ata log : XIV 18:55

M ike Rowe
6502 B ib liog raphy: XIV 18:61

W illia m  Dial
Sum  Test: A  M em ory Test R outine fo r the  6502 19:73

S. F e lton  M itche ll Jr.
The MICRO S o ftw are  C ata log : XV 19:75

M ike Rowe
6502 B ib liog raphy: XV 19:77

W illia m  Dial

W hy a  PET, APPLE, 6502 Basic Com piler?
Bruce M. Beach 

L ife tim e  o f a Non-renewable Resource 
M arvine L. DeJong 

The MICRO S o ftw are  C ata log : XVI 
M ike Rowe 

6502 B ib liography: XVI 
W illiam  Dial 

The B inary Sort
Robert Ph illips 

MICRO C lub Forum 
s ta ff

The MICRO S o ftw are  C ata log : XVII 
M ike Rowe 

6502 B ib liography: XVII 
W illiam  Dial

Beg inn ing Boolean: A B rie f In troduc tion  to  Boolean 
A lgebra  fo r C om puteris ts  

M arvin L. DeJong 
Program  C hecksum  C a lcu la to r 

N icho las  V rtis 
The MICRO S o ftw are  C ata log: XVIII 

M ike Rowe 
6502 B ib liography: XVIII 

W illiam  Dial 
The SY6516 Pseudo-16 B it Processor 

Randall Hyde 
The MICRO S oftw are  C ata log: XIX 

M ike Rowe 
6502 B ib liography: XIX 

W illiam  Dial 
A S im p le  Tem perature M easurem ent Program  
and In te rface

M arvin L. DeJong 
MICRO C lub C ircu it 

s ta ff
The MICRO S o ftw are  C ata log : XX 

M ike Rowe 
6502 B ib liography: XX 

W illiam  Dial

A IM , SYM, AND KIM
A S ym phony in  Stereo

P h illip  M. Rinard 
Reading KIM Tapes on the  AIM and SYM 

Robert M. T ripp 
AIM 6522 Based F requency C ounter 

Marvin L. DeJong 
KIM —  The Tunesm ith

A n thony R. Scarpe lli 
SYM-1 Speak to  Me 

Jack  G iery ic

M ay, 1980 MICRO —  The 6502 Journa l

20:9

20:21

20:51

20:61

21:15

21:29

21:55

21:59

22:29

22:39

22:63

22:67

23:36

23:71

23:77

24:19

24:66

24:69

24:73

13:17

13:34

13:41

13:43

13:57

24:77



AIM  Your Spouse Tow ards S uccess a t the  S uperm arket 14:19 
M e lv ille  Evans & Vernon Larrowe 

SYM & AIM  M em ory Expansion 14:30
Paul Sm ola

The F irs t Book o f KIM —  On a  SYM 14:35
N ich o la s  V ritis

Extend ing  th e  SYM-1 M on ito r 15:9
N icho las  V rtis

EPROM fo r  the  KIM 15:25
W illiam  C. C lem ents Jr.

SYM ple M em ory Expansion 15:42
John  M. B la lock 

An AIM -65 N otepad 16:11
M arvin L. DeJong 

SYM-1 Event T im er 16:26
Stephen J. Faris 

AIM -65 in th e  H am  Shack 16:29
M arvin L. DeJong 

T iny  P ilo t:A n  E duca tiona l Language fo r th e  6502 16:41
N icho las V rtis

Card S h u fflin g  Program  fo r the  KIM-1 17:4r
Hark Chan

SYM-1 6532 Program m able  T im er 17:55
Robert A. Peck

Dual Tape Drive fo r  SYM-1 Basic  18:5
G eorge W e lls

TSAR: A  T im e  Sharing  A d m in is tra tive  R outine (KIM) 18:35
P h ilip  K. Hooper 

In te rfac ing  the  C1-812 to  the  KIM 18:43
J im  Dennis

SYM-1 B audo t TTY In te rface  18:49
R ichard A. Leary 

Sharpen Your A IM  19:37
Robert E. Babcock 

T im e o f Day C lock and C alendar fo r th e  SYM-1 19:67
C a sm ir J. S uchyta  III and Paul W. Z itew itz  

SYM-1 Tape V e rifica tio n  20:35
Jack G iery ic

Sym bo l Tab le  S orte r/P rin te r fo r the  AIM  A ssem bler 20:43
Mel Evans

SYM Staged Loading Techn ique  fo r  Segm ented Program  20:59 
Robert A. Peck

Expanding the  SYM-1 21:5
Robert A. Peck

A  C om plete  M orse Code Send/Receive Package 21:19
M arvin L. DeJong 

KIM-1 Tape R ecorder C on tro lle r 21:35
M ichae l Urban

C lo ck in g  KIM 22:45
Ronald A. G uest 

SYM ple B asic Data  F iles  23:21
John  B la lock

A Perpetual C a lendar P rin ter fo r  the  A IM  23:27
Mel Evans

KIM Scorekeeper 23:59
Joel Swank

SYM-1 B as ic  "G E T " C om m and 24:7
G eorge H. W e lls  Jr.

A  F orm atted  Dump R outine fo r the  AIM  24:29
W.E. W ilson

SYM-1 Sends M orse Code 24:49
Ralph R. O rton

Expand Kim-1 V e rsa tility  in S ystem s A p p lica tio n  24:63
Ralph Tenny

PET

Case o f the  M iss ing  Tape C oun te r 13:11
W illia m  F. P ytlik  

Reading PET C asse ttes  w ith o u t a PET 13:61
David P. Kemp

Boolean E quations Reduced on the  PET 14:23
A lan  K. C hris tensen 

PET C asse tte  I/O 15:19
Ronald C. Sm ith 

P lo tting  a R evo lu tion  16:5
John  Sherburne 

M ove It: R e loca ting  PET Source Program s & O b ject Code 16:17 
Prof. Harvey B. Herman 

Speech P rocessor fo r the  PET 16:35
C harles R. H usbands 

H ooking  PET to  Ma Bell 17:11
C.H. Scanlon

A  Tape Indexing System  fo r th e  PET 18:11
A lan  R. H aw thorne 

R elocating PET Basic Program s 19:25
M ichael Tulloch

An A dd itiona l I/O In te rface  fo r  the  PET 19:40
Kevin Erler

A 60 x 80 L ife  fo r the  PET 19:45
W erner Kolbe

M u ltip lex ing  PET's User Port 21:13
Ed M orris

A  M ach ine  Language Screen P rin t P rogram  fo r the  O ld 22:13 
o r N ew  PET

Kenneth Finn
S top  That PET! 22:57

Gary Bullard
PET Keysort 23:43

Rev. Jam es S trasm a 
P lo tting  w ith  S pecia l C haracte r G raph ics 24:11

Dale DePriest
New and Better PET User Port P rin te r R outines 24:33

M ichael Tulloch
Keysort U pdate  24:58

Rev. Jam es S trasm a

APPLE

H arm on ic  A na lys is  fo r the  APPLE 
C harles B. Putney 

S orting  w ith  the  APPLE II 
Gary A. Foote 

The C o lo r Gun fo r the  APPLE II 
N eil D. Lipson 

A B audot Te le type  Driver fo r the  APPLE II 
Lt. Robert C arlson, USN 

In te rcep ting  DOS Errors from  In teger Basic 
Andy Hertzfeld 

Screen Dum p to  P rin ter fo r the APPLE II 
R.M. M otto la  

Am persort
A lan G. H ill 

APPLE II S eria l O u tpu t M ade S im ple 
Donald W. B ixby 

A B e tte r L ife  fo r Your APPLE 
L. W illiam  Bradford 

W h a t’s  W here in the  APPLE
Prof. W illiam  F. Luebbert 

D efine HIRES C haracte rs fo r  the  APPLE II 
Robert F. Zant 

C om m on V ariab les on the  APPLE II 
Robert F. Zant 

A p p le so ft Renumbering 
J.D. C h ildress 

L ife  in the  Fast Lane
R ichard R. A u ricch io  

D isassem bling  the  DOS 3.2 
W illiam  Reynolds

Speiunker
Thom as R. M im litch

13:5

13:21

13:31

14:5

14:17

14:27

14:39

15:5

15:22

15:29

15:44

15:47

16:15

16:21

17:7

17:15

24:78 MICRO —  The 6502 Jo u rn a l M ay, 1980



APPLE II HIRES P ic tu re  Com pression 
Bob B ishop 

A ssem bly Language A pp le so ft Renumber 
A lan  D. F loeter 

A la rm ing  APPLE
Paul Irw in  

Data S ta tem en t Generator 
V irg in ia  Brady 

How to  do  a  Shape Table Easily and C orrectly  
John F igueras 

A pp le so ft P rogram  R elocation  
G eorge S. Guild, Jr.

KIM & SYM Form at C asse tte  Tapes on APPLE II 
Steven W elch 

APPLE II Speed Typing  Test w ith  Inpu t T im e C lock 
John  B roderick 

Tape Execute File-Create and Use 
A llen  J. Lacy 

Hum an P hys io log ica l Param eters 
Dr. L.S. Reich 

Sweet-16 P rogram m ing Using M acros 
R ichard C. V ile, Jr.

Screen W rite /F ile  Routine 
B.E. Baxter 

S earch/C hange in A pp leso ft 
J.D. C h ild ress 

A  HIRES G raph-P lo tting  Subroutine  
R ichard  Fam 

APPLE II F loa tin g  P int U tility  Routine 
Harry L. Pruetz 

A D ig ita l Therm om eter fo r the  APPLE II 
C arl J. Kershner 

A Hom e M essage C enter 
W illia m  McLean 

A p p le so ft II Shorthand 
A llen  J. Lacy 

The A pp le  S trippe r 
B ill C rouch 

B i-d irec tiona l Scro lling  
R oger W agner 

R oadrunner— A  M ath D rill fo r Second Graders 
Peter A. Cook 

Lower Case and P unctua tion  in A pp leso ft 
Jam es D. C hild ress 

An Edit M ask  Routine 
Lee R eynolds

18:17

18:27

18:59

19:5

19:11

19:49

19:51

19:69

20:5

20:15

20:25

20:30

20:55

21:9

22:7

22:21

22:53

23:5

23:11

23:31

24:7

24:45

24:53

OSI

The Basic M orse Keyboard 
W illiam  L. Taylor 

S tream lin ing  the  C2-4P 
Jam es L. Cass 

S truc tu red  Basic  E d itor and Pre-Processor 
Robert Abraham son 

OSI M em ory Test in  Basic 
W illiam  L. Taylor 

H ow  Do You C onnect P eriphera ls to  Y our Superboard 
Bruce Hoyt 

H ypocyc lo ids
E.D. M orris  

A Real-Time C lock fo r OSI D isk System s 
Robert T. K intz 

Som e U sefu l M em ory Loca tions and S ubroutines 
fo r OSI BASIC in ROM

S.R. M urphy 
I f  You Treat It N ice ly, It W on 't Byte 

Jack Robert Sw indell 
G raph ics and the C hallenger C1P 

W illiam  L. Taylor 
The G reat Superboard Speed Up 

J.R. Sw indell 
G raph ics and the  C hallenger C1P, Part 3 

W illiam  L. Taylor 
P o lling  O SI’s Keyboard

Edward H. Carlson 
C ha llenger II C asse tte  Techn iques 

R ichard A. Lary 
G raph ics  and the  C ha llenger C1P, Part 4 

W illiam  L. Taylor
OSI B as ic  in ROM — W hat’s  Where?

Earl D. M orris  Jr.
S horthand C om m ands fo r Your OSI S uperboard II 

Henk J. W evers 
G raph ics  and The C ha llenger C1P Part 5 

W illiam  L. Taylor

13:13

13:28

14:7

14:29

17:43

17:52

17:59

18:9

19:31

19:61

21:31

21:47

22:17

22:25

23:15

23:65

24:25

24:41

E d ito r 's  N ote : Use th is  index as  a  gu ide  to  m ate ria l w h ich  is  o f 
in te rest to  you. Rem em ber th a t m os t o f the  a rtic les  and fea tures 
under the  ‘G eneral’ heading app ly  to  6502 sys tem s in general. 
A lso , m any a rtic les  and p rogram s w h ich  are c la ss ifie d  fo r one 
system  may be read ily  m od ified  and/or adapted  to  ano the r 
system.

Missing MICRO Information?
MICRO is devoted exclusively to the 6502. In addition, 
it is aimed at useful, reference type material, not just 
“ fun and games”. Each month MICRO publishes ap­
plication notes, hardware and software tutorials, a 
continuing bibliography, software catalog, and so 
forth. S ince MICRO contains lots of reference material 
and many useful program, most readers want to get 
the entire collection of MICRO. S ince MICRO grew 
very rapidly, it quickly became impractical to reprint 
back issues for new subscribers. In order to make the 
older material available, collections of the reprints 
have been published.

[A limited number of back issues are still available 
from number 7 to 18 and 20 to current. There are no 
19’s left. Use the order form in th is issue.]

For a free copy of the Index for Volumes 1 and 2, 
please send a self-addressed, stamped envelope to: 
BEST o f MICRO, P.O. Box 6502, C helm sford, MA 01824

The BEST o f MICRO Volum e 1 contains all of the
significant material from the first six issues of MICRO, 
c o v e r in g  O c to b e r/N o v e m b e r  1977 th ro u g h  
August/September 1978. This book form is 176 pages 
long, plus five removeable reference cards. The 
material is organized by microcomputer and almost 
every article is included. Only the ads and a few 
‘dated’ articles have been omitted. S u rfa c e .. .$7.00 
[Now in third printing!] A ir M a i l . . .$10.00

The BEST o f MICRO Volum e 2 covers the second six 
issues, from October/November 1978 through May 
1979. Organized by microcomputer, this volume is 224 
pages long. S u rfa ce . . .  $9.00

A ir  M a i l . . .  $13.00

The BEST o f MICRO Volum e 3, covering the twelve 
issues from June 1979 through May 1980, will be over 
400 pages long. It is scheduled for late summer 1980. 
The price is still to be determined. __________

MICRO —  The 6502 Jou rna l



NEW APPLE I I I APPLE II PLUS SOFTWARE FROM
O N -  LINE SYSTEMS

TIRED OF BUYING GAMES THAT BECOME BORING AFTER A FEW HOURS OF 
PLAY? O N -L IN E  SYTEMS IS DEDICATED TO DELIVERING SERIOUS SOFTWARE 
FOR THE DISCRIMINATING GAMESMAN. THESE PRODUCTS HAVE BEEN SIX 
MONTHS IN DEVELOPMENT AND PROVIDE THE QUALITY AND SPEED POSSIBLE 
ONLY THROUGH MACHINE LANGUAGE!

ALL NEW
HI-RES ADVENTURE ("MYSTERY HOUSE'')

W h a t is  an a d ve n tu re  gam e? A c c o rd in g  to  th e  d ic ­
t io n a ry , an a d ve n tu re  is a haza rdous  or d a ring  e n te r­
p rise ; an e x c it in g  exp e rie n ce ; to  risk , hazard , to  ve n tu re  
o n . O ne w h o  goes  on an a d ve n tu re  is  a v e n tu re r. A  
seeker o f  fo r tu n e  in  d a rin g  e n te rp rise s ; a sp e cu la to r. In 
essence , an a d ve n tu re  g am e  is  a fa n ta s y  w o r ld  w h e re  
yo u  are tra n s p o rte d , v ia  y o u r o w n  c o m p u te r. Y ou  are 
th e  key  ch a ra c te r o f  th e  fa n ta s y  as y o u  tra v e l th ro u g h  a 
land th e  likes  o f w h ic h  yo u  w il l  f i r y j  in  b o o ks  th a t ta ke  
y o u , th ro u g h  y o u r im a g in a tio n , to  th e  w o r ld  i t  is 
c re a tin g .

T h ro u g h  th e  use  o f o v e r a h u n d re d  H i-R es p ic tu re s  y o u  p lay  and see y o u r a d v e n tu re . Y o u  c o m m u n ic a te  w ith  HI-RES 
A D V E N TU R E  in  p la in  e n g lish  ( it u n d e rs ta n d s  o v e r 3 0 0  w o rd s !)  A ll room s o f th is  s p o o k y  o ld  ho u se  app e a r in fu l l  H i-Res 
G ra p h ics  c o m p le te  w ith  o b je c ts  yo u  can  g e t, c a rry , th ro w , d ro p , o r ?.

In th is  p a r t ic u la r  HI-RES A D V E N TU R E  gam e, yo u  are tra n s p o rte d  to  th e  f r o n t  ya rd  o f a la rge , o ld  V ic to ria n  h o u se . W h e lk ,  
y o u  e n te r th e  house  yo u  are p u lle d  in to  th e  m y s te ry , m u rd e r, and in tr ig u e  and can  n o t leave  u n til yo u  s o lv e  th e  puzz les. 
Y o u r fr ie n d s  are be ing  m u rde red  one  b y  one . Y ou  m u s t f in d  o u t w h y , and  w h o  th e  k ille r is . Be c a re fu l, because  th e
k ille r m ay f in d  y o u ! A s  y o u  e xp lo re  th e  ho u se  th e re  are puzz les to  be so lve d  and haza rds  to  o v e rc o m e . T h e  s e c re t
p a ssa g e -w a y  m a y  lead yo u  to  th e  a n sw e r.

ALSO NEW FROM ON-UNE SYSTEMS

S KE E T/TR A P  have  becom e  O lym p ic  s h o o tin g  s p o rts  and  and  o b sess ion  am o n g  S c a tte r-g u n n e rs  a ll o v e r th e  w o r ld . 
T hese  g a m e s  are th e  A ll-A m e ric a n  a lth o u g h  th e y  have b ecom e  in te rn a tio n a l.

S KE ETSH O O T a llo w s  o n e  to  fiv e  s h o tg u n n e rs  to  te s t th e ir  m a rksm a n sh ip  as th e y  fire  fro m  th e  e ig h t p re sc rib e d  
p o s it io n s  on  an o ff ic ia l N SS A  s ke e t f ir in g  range . Each p o s itio n  p ro v id e s  a n e w  p e rsp e c tive  o f  th e  fie ld  w ith  th e  p igeons  
tra v e llin g  a t d if fe re n t ang les . A t  each p o s itio n  a p ig e on  is launched  fro m  one  s ide o f th e  f ie ld  and  th e n  th e  o th e r . A t 
c e rta in  p o s it io n s , p ig e o n s  are la u n che d  fro m  b o th  s ides  o f th e  fie ld  s im u lta n e o u s ly . T h is  is a tru e  gam e o f sk ill, 
s im u la tin g  s k e e t s h o o tin g  d o w n  to  th e  la s t de ta il.
T R A P S H O O T  a llo w s  one  to  f iv e  s h o tg u n n e rs  to  
te s t  th e ir  m a rkm a n sh ip . T h e  tra p  f ir in g  range 
has f iv e  p o s it io n s  w h e re  th e  o n e  to  f iv e  p laye rs  
s h o o t fro m . Each p la ye r is a t a d iffe re n t 
lo c a tio n  on  th e  f ie ld . T h e  cha llenge  is to  s h o o t 
p igeons  o u t  o f  th e  s ky  w h ic h  launch  a t random  
tra je c to r ie s . The ch a lle n g e  is to  h it  th e  p igeons 
w h ile  th e y  are s ti l l  in  g u n  range.

SKEE TSH O O T and  TR A P S H O O T  b o th  a llo w  
yo u  to  c o n tro l th e  size and  speed o f th e  p igeons 
and  th e  w id th  o f y o u r s h o tg u n  sp ra y . R ea lis tic  
s o u n d -e ffe c ts  and  HI-RES a n im a tio n  co m b in e  
to  m ake  th is  s im u la t io n  u n p a rre lle d  fo r  th e  A P ­
PLE.

DEALER INQUIRIES INVITED!

ALL SOFTWARE SHIPPED SAME DAY. 
PHONE ORDER: (805) 522-8772

O N -L IN E  SYSTEMS, 7 7 2  NO HOLBROOK, S IM I, CA 9 3 0 6 5
SEND T O : _____________________________________________________________________

Paym ent: Check___

M aste r Chg/Visa #_  

Expires:____________

Subtotal 

6%  tax  (Calif.) 

Shipping 

Total

Q UANTITY TOTAL

Hi-Res Adventure/Disk S 24.95

Skeetshoot/Cassette $ 1 4 .9 5
---------

Trapshoot/Cassette $ 9 .95

SkeetshootfDisk $ 1 9 .9 5

Trapshoot/Disk $ 1 4 .9 5

Hi-Res Adventures &  SkeetshootfDisk $ 3 7 .5 0 t |

$ 1.00



NOW PRESENTING... NV * * * 
¥Software for Apple* II

for your Entertainment * Business * Education

Star A ttract ions:
+ W RITE-ON! Professional W ord Processing le ts  you e d it, m ove, delete, 
f in d , change and repeat any body o f tex t, m erge and save on d is k . Does 
rig h t- ju s tif ie d  m arg in s , ce n te ring , page n um bering . You can en ter name 
&  address onto  fo rm  le tte rs  w hen p rin tin g . Edit and m erge any te x t d isk 
file — even f ile s  not created b y  W RITE-ON—and spool te x t to  d is k  fo r le t­
te r p r in t in g  o r e d iting . Chain up to  100 file s  in  a  s in g le  p rin te r run . 
Needs A pp leso ft and 32K .
On Disk w ith operating manual............................................................ $99.50

FILEMASTER I H e re 's  a  pow erfu l data  file  m anager g iv in g  you tw o  p ro ­
g ra m s— FORMAT &  RETRIEVAL. It handles eve ry th ing  fro m  phone lis ts 
to  legal a b s tra c ts . You can design  yo u r ow n  data s tru c tu re  w ith  up to 
5 0 0  ch a ra c te rs  per record and up to  15 searchable  fie ld s  in  an y  com ­
b in a tio n . Needs 32K . On D is k  .......................................................  $49.95

FILEM ASTER II Has a ll the same fea tures of FILEMASTER I p lus a llow s 
fo r to ta lin g , advanced m ath routines, m ore pow erfu l p rin t fo rm atting , 
la rge r da ta  f ie ld s , and d is k -to -d is k  t ra n s fe rs .........................................  $99 .5 0

+  Space (E du-W are) S ix  program s form  a un ique ep ic  game series. 
M u lti- face ted  s im ula tion  o t life in  in te rs te lla r society. You and opponents 
m ust m ake life  &  death decis ions. Keeps tra ck  of you r p rogress from 
one gam e to next. Needs 48K  and Applesoft ROM. D isk .................. $29.95

Pot O Gold I or our A ll New Pot O' Gold II.  A co llection of 49 program s 
fo r 16K A pp le . E veryth ing from  Log ic to action  games. Only a b u ck  a 
gam e. S pec ify  I o r  II.
Price each : Tape ............................. $49 Disk ............................. $54

+ A d v e n tu re  T h is  o rig in a l, fu ll-fu n c tio n  game is the sam e as the one 
deve loped fo r  la rge  m ain fram es. F ight o ff p ira tes and v ic io u s  d w a rfs .
7 0 0  trave l o p tio n s , 140 locations. 64 ob jects . Needs A pp leso ft ROM 
& 4 8 K . D is k ...........................................................................................  $29.95

32K  D isk In ve n to ry : Use s to ck  num bers , de sc rip tion , vendor, record of 
p u rchase  and sa les date, am ount on hand, cost &  sell p rice , to ta l value. 
H olds up to  3 0 0  item s.
D isk...............................................................................................................  $40
+ W ith  B ill of M ate ria ls : D isk..................................................................... $50

32K Data Base Cross file  fo r phone lis ts , b ib lio g ra p h ie s , recipes. Run up 
to  9  lin e s  o f 4 0  co lum ns each. Search by item  anyw here.
D isk...............................................................................................................  $20

24K  H i-Res L ife S im u la tion  C onw ay 's  equations on 2 9 6x180  screen . A 
m athem atica l s im u la tio n  to  demo popula tion g row th  w ith  b ir th , death and 
su rv iva l as fa c to rs . T a p e ........................................................................................ $10

16K R a inbow 's  Casino 9 g am b ling  games: Roulette, B lack jack, C raps, 
H orserace. Yahtzee, Keno, S lo t M ach ine , Poker, and A cey-D ucey Needs 
16K. Tape.............................  $29.95 D isk.............................  $34.95

16K Space W ar: You in yo u r space capsu le  battle  aga inst the 
co m p u te r’s saucer . . . in  h i-res  g ra p h ics . T a p e ....................................... S12

16K M em ory V erify  D iagnostic rou tine  to  ch e ck  range o f m em ory. In d i­
cates fa u lty  add resses, data in  m em ory ce ll, and fa u lty  data. Tape -----  $5

16K Appleodion M us ic  syn the s is  com poses o rig in a l Ir ish  jig s .  E nte r your 
own m us ic  and save on tape o r d is k . Inc ludes 3 Bach fu g ue s .
Tape ................................................................................................................................ $10

+  48K Edu-Pack (E du-W are) Th is package com bines COMPU-READ— five 
speed read ing p rogram s; three PERCEPTION gam es w here  random 
shapes and s ize s  m u s t be m atched; and STATISTICS fo r com pu ting  
M ean, V ariance, S tandard Deviation, and m uch m ore! Needs A pplesoft 
ROM. D is k .............................................................................................................  $ 3 9 .9 5

+  32K Sargon II (H ayden) H ere ’ s the p rog ram  th a t cam e in th ird  aga inst 
the b ig m achines (m a in fram es and m ax is ) a t the 9 th  N orth  A m erican 
C om puter Chess C ham pionship  and p laced f ir s t  in  the European 
M icrocom pu te r Chess C ham pionships! Has seven levels o f p lay w ith  
Levels 0  - 3  p lay ing  in tournam ent tim e . Need a  cha llenge? T h is  is it ! !  
T a p e ....................................... $ 2 9 .9 5  D is k .......................................  $ 3 4 .9 5

16K Hi-Res Baseball (P rogram m a In te rna tiona l) T h is  an im ated s im ula tion 
o f a m ajor league baseball game is  fo r tw o  p la yers . The scoreboard is  in 
the low er le ft o f screen w ith  the 'th ro w  p o in te r1’ fo r d irec tin g  a th row  
in the low er r ig h t co rne r. W ritten  e n tire ly  in  m achine language, the 
action  is  q u ic k  and sm ooth, m ak in g  it  the fin e s t s im ula tion  o f its  k in d . 
Ta p e .......................................................................................................................... $ 1 5 .9 5

OTHER SPECIAL ITEM S FOR YOUR APPLE II 
VERSAWRITER This d ig itiz e r d ra w in g  board, com ple te  w ith  a  pow erfu l 
so ftw a re  package on d is k , le ts  you create  any p ic tu re  in  co lo r w ith  h ig h - 
reso lu tion  g raph ics. I t ’ s ideal fo r m ass g ra p h ics . You can trace , ed it, 
save and recall w hat you d ra w . I t 's  a s im p le -to -use  system  lo r s tuden ts, 
a rtis ts , eng ineers and g ra p h ic  p rogram m ers Has an 8 V x 1 1 "  w o rk in g  
area. New a pp lica tions added inc lude : »Text W rite r adds te x t to  your 
p ic tu res . You con tro l s ize , co lor and d irec tion  o f tex t; 'E le c tro n ic  D raw ­
in g  lets you create  schem atics and inc ludes com m only used sym bo ls  fo r 
tra n s is to rs , OPAMPS. and FETS; ‘ D is tance /A rea  le ts  you com pute 
d is tances on m aps o r area o f an y  fram e. A pp leso ft ROM and
32K  re q u ire d ......................................................................................................... $2 4 9 .9 5
A d d  $5 (U .S .)  o r  $ 1 0  (F o re ig n ) lo r  sh ip p in g .

A pple  M on ito r Peeled E veryth ing you w anted  to  know  about the Apple 
M on ito r b u t c o u ld n 't f ig u re  o u t. A ll th e  PEEKS, POKES, and CALLS ex­
p la ined in an easy-to -unders tand  fo rm , w ritte n  in p la in  English .
O n ly .............................................................................................................................  $9 .95

D on 't see w h a t y o u 'v e  been look ing  fo r, here? Then w rite  fo r o u r FREE 
SOFTWARE CATALOG. W e’ re sav ing  one ju s t fo r you!

To o rder, add $2 (U .S .) :  $5 (fo re ign ) fo r sh ip p in g . C aliforn ia  residen ts
add 6 %  sales tax. S o rry , w e  cannot sh ip  to  P.O. Boxes. V IS A /M A S TE R -
CHARGE and BANKAMERICARD W elcom ed!

Golden Plaza S hopping Center, Dept. 1A 
9 719  Reseda B lvd ., N o rth rid g e , CA 91324 

Te lephone: (2 1 3 ) 34 9 -5 56 0

+  =  A pple  P lus com patib le



Software for the PET

DOMINOES

RPN M ATHPACK

S 6.95

S19.95

O THELLO S 9.95

SUPER NIM S 6.95

LETTER SQUARES S 6.95

D IR /REF S 6.95

o xo^n
!SK% . ,0UB ,v*l NUHItO 1.2 .3.4

SPACE WARS S 9.95 GRAND PRIX S 6.95 E.S.P. S 9.95

J A> »ow acouw ■"«

FORECAST S 9.95

DEPTH CHARGE S 9.95

HOME ACCO UNTING S 9.95

SHOOTING G A LLE R Y  S 9.95

FO O TB A LL

B ASKETB ALL

S 6.95

S 9.95

Alt orders include 3% postage and handling w ith  a minimum o l 
S I .00. California residents include 6% Sales Tax.
V IS A  M AS TER C H A R G E

P E T  IS  A  T R A D E M A R K  O F  
C O M M O D O R E  B U SIN E SS  M A C H IN E S . INC.

PROGRAMMA 
IN TE R N A T IO N A L, Inc. 
3400 Wilshire Blvd.
Los Angeles, CA 90010 
(213) 384-0579 

384-1116 
384-1117

BLOCKADE S 9.95

SLOT M ACHINE S 6.95
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BATTLE SHIP S 9.95
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Dealer Inquiries Invited ZAP S 6.95


