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"The BEST of MICRO Volume 1" contains a ll o f the impor
tant m ateria l from the first s ix  issues o f MICRO in book 
form.

•’The BEST o f MICRO Volume 2" contains a ll o f the impor
tant m aterial from the second six issues [#7 to 12] of 
MICRO in book form.

"ALL o f MICRO Volume 2" is all six issues o f Volume 2, 
issues 7 to  12, at a special reduced price for a lim ited time 
while supplies last.
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Software/Hardware Catalogue Entry C lassified Ad

Do you have a software o r hardware package you want 
publicized? Our Software and Hardware Catalogues o ffe r a 
good opportun ity  to  receive some free advertisement. These 
regular features o f MICRO are provided both as a service to 
our readers and as a service to  the 6502 industry which is work
ing hard to  develop new and bette r software and hardware pro
ducts  for the 6502 based system. There is no charge for 
lis tings  in these catalogues. All tha t is required is that material 
for the lis ting  be subm itted in the lis ting  form at. A ll inform a
tion should be included. We reserve the righ t to  ed it and/or re
ject any subm ission. We m ight not ed it the descrip tion the 
same way you would, so please, be brief and specific.

N am e:....................................... ..............................................................
System :....................................................................................................
M em ory:..................................................................................................
Language:..............................................................................................
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Description:............................................................................................

C opies:....................................................................................................
Price:........................................................................................................
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new products or sales promotions, generate product interest, 
enhance v is ib ility  and promote good w ill. MICRO clusters 
large form at c lassified ads at high im pact locations 
throughout each issue. Because c lassifieds represent a ser
vice to  readers, MICRO must restrict each advertiser to  a 
single, six-line insertion per issue. The nominal $10 charge 
reflects our preparation costs and must be prepaid.

Description:............................................................................................
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C ity ,S ta te :............................................ Z ip: ....................................

Other

If you are interested in W riting fo r MICRO, becom ing a 
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MICRO W riter's Guide:
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“ As m a n ag e r o f P ersona l C om puters, h e re a tC o m p u te r la n d  o f  San F ranc isco , e va lu a tin g  new  
so ftw a re  p ro d u c ts  is p a r t o f m y jo b . With a ll the w o rd  p ro cesso rs  on  the m a rk e t today, I 
choose  E asyW rite r fo r  m y  bus iness and  p e rso n a l use .”  —K aren  D exte r Weiss

EasyWriter
80 COLUMNS OF WORD PROCESSING POWER

FOR YOUR APPLE II COMPUTER
Finally . . . INFORMATION ^ Y o u  can purchase the new
UNLIMITED SOFTWARE is able EasyW riter 80 colum n word
to bring you a com plete  word processing system  as a corn-
processing system  fo r the piete hardware and softw are
Apple II. The new  EasyW riter package d irec tly  from  our new
system gives you 80 co lum ns  o ff ice in C aliforn ia , o r from
o f upper and low er case  — - your local com puter dealer.
characters  fo r your Apple 's 
video display, using the new 
SUP’R’TERM 1 board!

SSSSOPl,K U t" a ia

A long tim e ago, we decided to 
bring you the best simple-to- 
use and understand too ls  for 
your com pute r system. Today 
we’ve taken ano the r stride in 
tha t same d irection. It took 
som e doing, in both  hardware 
and software, but we th ink 
you ’ll agree tha t fo r the buck, 
no one can touch  us.

C heck it out:

•  80  Colum ns on the  Screen!
• Upper S Lower Case!
• G lobal Search & Replace!
• Underlin ing!
• B id irec tiona l Printing!
•  Increm enta l Spacing!
• Pile Appending!
• 50  Pages of Text Per Disk!

Information 
Jfe Unlimited 
^ S o ftw a re ,.

In fo rm a tio n  U n lim ite d  S o ftw a re , Inc . 
7 9 3  V in c e n te  St.
B e rke le y , CA  9 4 7 0 7  
(415) 5 2 5 -4 0 4 6

•  E a s y W r i t e r  i s  a  T M  o f  C a p  n  S o f t w a r e .  I n c
•  A p p l e  I I  i s  a  T M  o f  A p p l e  C o m p u t e r s .  I n c

See The System  a t the  5 th  W est C oast C o m p u te r Faire.



based PETs. A  printer is optional but sug
gested. Cassette copies are available and 
require two cassette drives. Comprehen
sive instructions are included. Symbolic- 
/Structured Basic package is available 
complete for an introductory price of 
$35.95.

computer to execute instructions if the nor
mal IF condition is not met.

Forget about line numbers, S-Basic a l
lows you to program naturally only naming 
(numerically or alphabetically!) state
ments that you will need to refer to, for ex

softside ----------- --------------------------------------a s  t tsoftware IP ̂
/  \ V>x$985

lr a \ASSEMBLER 200l\
1 f u l l  f e a t u r e d  m n e m o n i c  I \ 

\ a s s e m b l e r - d i s a s s e m b l e r  1

enter save load lis t run  
list the  secret baste R O M s

//\\ 
-DR IVING  ACE-

★  i t  2 ACTION PACKED VIDEO GAMES^T ★  ew q

*  f

Softside Software 
presents

SYMBOLIC/STRUCTURED BASIC
At last. Symbolic/Structured Basic is

available for your PET 8-32K personal com
puter! S-Basic is a  pre-compiler that enhan
ces the PET's built-in basic monitor with the 
addition of extra-control statements found 
only in the most sophisticated computers. 
WHILE ... GOSUB ... calls a  subroutine as 
long as a  condition is true. UNTIL ... GOSUB 
... jumps to a  subroutine unless the condition 
is true. The IF ... Then ... ELSE statement a l
lows the -  1 *u~

ample: LOOP/PRINT "HI": GO TO LOOP. S- 
Basic program lines can be up to 255 
characters long, two-and-one-half times as 
long as on standard Basic. S-Basic does not 
compromise any of PET Basic's existing fea
tures. All PET Basic commands can be used.

S-Basic includes an editor with full text ca
pabilities, a  translator/pre-compiler with its 
own error messages, and the S-Basic loader.

• • -------------recommended for disk-
is nr-itinnrrl hut sun-

A PET o UNTIL....GOTO....
PROGRAMMING •  sy m b o lic  o ptio n a l

BREAKTHROUGH # UNE 
305 RIVERSIDE DRIVE, NEW YORK, NEW YORK 10025

WHILE__GOTO___
IF__THEN__ ELSE
255 CHAR. LINES
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SYM-1, 6502-BASED MICROCOMPUTER
FULLY-ASSEMBLED A N D  COMPLETELY INTEGRATED SYSTEM that's 
reody-to-use
ALL LSI IC S  ARE IN  SOCKETS
28 DOUBLE-FUNCTION KEYPAD IN C LU D IN G  UP TO 2 4  "SPECIAL" 
FUNCTIONS
EASY-TO-VIEW 6-DIG IT HEX LED DISPLAY 
KIM-1 • HARDWARE COMPATIBILITY
The p o w e rfu l 6502 8 Bit MICROPROCESSOR whose advanced 
a rch itec tu ra l feo tures have m ade it  one o f the la rgest selling "m icros" 
on the m arket tod ay .
THREE ON-BOARD PROGRAMMABLE INTERVAL TIMERS a va ila b le  to 
the user, expanda b le  to  five  on -boa rd .
4K BYTE.ROM RESIDENT M O N ITO R  and  O p e ra tin g  Programs.
S ingle 5 V o lt po w e r supply is a ll th a t is required.
IK  BYTES OF 2114 STATIC RAM o n b o a rd  w ith  sockets p rov ided  fo r 
im m ediate  expansion to  4K bytes o n b o a rd , w ith  to ta l m em ory exp an 
sion to  65 , 536 bytes.
USER PR O M /R O M : The system is e q u ippe d  w ith  3 PR O M /R O M  ex
pansion sockets fo r  2 3 1 6 /2 3 3 2  ROMs o r 2 7 1 6  EPROMs 
ENHANCED SOFTWARE w ith  s im p lified  user in terface 
STANDARD INTERFACES INCLUDE:
— A ud io  Cassette Recorder In terface w ith  Remote C on tro l (Two 

modes: 135 Baud K IM -1 * com patib le , Hi-Speed 1500 Baud)
— Full d u p lex  20m A  Teletype Interface 
— System Expansion Bus Interface 
— TV C on tro lle r 8o a rd  Interface 
— CRT C om p atib le  Interface (RS-232)

1 APPLICATION PORT: 15 B i-d irectiona l TTL Lines fo r  user app lica tion s  
w ith  expansion ca p a b ility  fo r ad ded  lines 

| EXPANSION PORT FOR AD D-O N  MODULES (51 I /O  Lines inc luded in
the basic system)

1 SEPARATE POWER SUPPLY connector fo r  easy disconnect o f the  d-c 
power
AUDIBLE RESPONSE KEYPAD

Synertek has enhanced K IM -1 ' so ftw a re  as well as the  h a rd w a re . The 
softw are has s im p lified  the user in te rface . The basic SYM-1 system is 
p rogram m ed in machine language. M o n ito r status is easily  accessible, 
and the m on ito r gives the keypad user the same fu ll fu n c tio n a l c a p a b ili
ty  o f the TTY user. The SYM-1 has everyth ing  the KIM-1 * has to  o ffe r, 
plus so much m ore th a t we cannot beg in  to  te ll you here. So, if  you  w a n t 
to  know  more, the SYM-1 User M a n u a l is a v a ila b le , separa te ly .

SYM -1 C o m p le te  w /m a n u a ls  $ 2 6 9 .0 0
S YM -1 User M a n u a l O n ly  7 .0 0
S YM -1 E xp a n s io n  K it  7 5 .0 0

Expansion includes 3K o f 2114 RAM chips and  1-6522 I /O  chip. 
SYM-1 M anuals: The w ell o rgan ize d  docum enta tion  p a ckage  is com 
plete and easy-to-understand.
SYM-1 C A N  G R O W  AS YOU G R O W . Its the system to  BUILD-ON. Ex
pansion features th a t a re  soon to  be o ffe re d :

*B A S -1  8K  Basic R O M  (M ic ro s o ft )  $ 1 5 9 .0 0
‘ K T M -2  TV  In te r fa c e  B oa rd  3 4 9 .0 0

* W e do ho no r Synertek d iscount coupons

QUALITY EXPANSION BOARDS DESIGNED SPECIFICALLY FOR KIM-1, SYM-1 & AIM 65
These boards a re  set up fo r  use w ith  a re gu la te d  pow er supply such as the one be low , bu t, provisions have been m ade so th a t you  can add  
o n b o a rd  regu la to rs fo r  use w ith  an un regu la ted  po w e r supply. But, because o f u n re lia b ility , w e do no t recom m end the  use o f on boa rd  
regu la to rs. A ll I.C .'s a re  socketed fo r  ease o f m ain tenance. A ll boa rds ca rry  lu ll 9 0 -day  w a rra n ty .
All products tha t w e m anufactu re  a re  designed to  meet o r  exceed industria l standards. A ll com ponents a re  f irs t q u a lt iy  and  meet fu ll 
m anufacturer's  specifica tions. A ll this and  an extended bu rn-in  is done to  reduce the no rm a l percentage o f fie ld  fa ilu res  by up to  7 5 % . To you, 
this means the chance o f inconvenience and  lost tim e due to  a  fa ilu re  is very ra re ; bu t, i f  it  should happen , we guaran tee  a tu rn -a ro u n d  tim e o f 
less than  fo rty -e ig h t hours fo r  repa ir.
O u r money bac lt gu a ran tee : If, fo r  a ny reason you  w ish to  re turn any b o a rd  th a t you have purchased d ire c tly  fro m  us w ith in  ten (10) days a fte r 
receipt, com plete, in o r ig in a l con d ition , and  in o r ig in a l sh ipp ing ca rton ; w e w ill g ive you a com plete  c red it o r re fund less a S10.00 restocking 
charge per b o a rd . _________________________________________________ __________________

V A K -1  8-SLOT M O TH ER BO AR D
This m o the rboard  uses the K IM -4" bus structure. It provides e ig h t (8) 

expansion b o a rd  sockets w ith  r ig id  ca rd  cage. S epara te  jacks fo r  aud io  
cassette, TTY and  po w e r supply a re  p rov ided . Fully bu ffe re d  bus.

V A K -1  M o th e rb o a rd _________________________________ $ 1 2 9 .0 0

V A K -2 /4  16K  S TA TIC  R A M  BOARD
This b o a rd  using 2114 RAMs is con figu red  in tw o  (2) separate ly 

addressable 8K blocks w ith  in d iv id u a l w rite -p ro te c t switches.
V A K -2  16 K  R A M  B oa rd  w i t h  o n ly  $ 2 3 9 .0 0

8K  o f R A M  ( 'h  p o p u la te d )
V A K -3  C o m p le te  se t o f ch ip s  to  $ 1 7 5 .0 0

e 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  16 K  R AM _________________$ 3 7 9 .0 0

V A K -5  2 7 0 8  EPROM PR O G R AM M ER
This b o a rd  requires a + 5  VDC and  + 1 2  VDC, bu t has a DC to  DC

m u ltip lyer so there is no need fo r  an a d d it io n a l po w e r supply . A ll 
so ftw a re  is resident in on -boa rd  ROM, and  has a zero-insertion socket.

V A K -5  2 7 0 8  EPROM P ro g ra m m e r $ 2 6 9 .0 0

V A K -6  EPROM BOARD
This b o a rd  w ill ho ld  8K o f 2708 o r  27 58 , o r 16K o f  2 7 1 6  o r  2516 

EPROMs. EPROMs no t included.
V A K -6  EPRO M  B oard________________________________ $ 1 2 9 .0 0

V A K -7  COMPLETE FLOPPY-DISK SYSTEM (M a y  '7 9 )

V A K -8  PROTYPING BOARD
This bo a rd  a llow s you to  create you r ow n in te rfaces to  p lug  in to  the 

m o therboard . Etched c ircu itry  is p rov ided  fo r  regu la to rs , address and 
da ta  bus drivers,- w ith  a la rg e  area  fo r  e ith e r w ire -w ra p p e d  o r soldered 
1C circuitry.

V A K -8  P ro ty p in g  B o a rd  $ 4 9 .0 0

POWER SUPPLIES
ALL POWER SUPPLIES a re  to ta lly  enclosed w ith  g rounded enclosures fo r  safe ty, AC po w e r cord , and  ca rry  a  fu ll 2 -yea r w a rra n ty .

FULL SYSTEM POWER SUPPLY
This po w e r supply w ill handle  a m icrocom puter and  up to  65K o f ou r K IM -1  * C u s to m  P.S. p ro v id e s  5 V D C  @ 1 .2  A m p s

VAK-4 RAM. ADDITIO N AL FEATURES ARE: O ver vo lta g e  Protection on 5 a n d  + 1 2  V D C @ . 1  A m p s
volts, fused, AC o n /o f f  switch. Equiva lent to  units selling fo r  S225.00 o r  KCP-1 P o w e r S u p p ly  $ 4 1 .5 0
more. ■
P rov ides + 5  V D C  @  10 A m p s  &  ± 1 2  V D C  @  1 A m p  SYM -1 C u s to m  P.S. p ro v id e s  5 V D C  @  1 .4  A m p s

VAK-EPS P o w e r S u p p ly  $ 1 2 5 .0 0  VCP-1 P o w e r S u p p ly  $ 4 1 .5 0
‘ K IM  is a  p roduc t o f M O S  Technology

E \ |  T  d  D  D  D  I Q  r  Q  2 9 6 7  W . Fa irm ount Avenue
I N  I C  n  r  n  I  O  L _  O  Phoenix AZ 85 017

I N C O R P O R A T E D  (6 0 2 )2 6 5 -7 5 6 4



Expanding the SYM-1... 
Adding an A SC II Keyboard

Adding an ASCII keyboard to a SYM is fairly simple, if you 
know what you are doing. There are a few tricks required 
and some understanding of the SYM Monitor is needed. 
And, it is all presented here.

Robert A. Peck 
P.O. Box 2231 

Sunnyvale, CA 94087

The Synertek monitor program has a 
feature which allows it to communicate 
directly w ith a teletype system. This is, 
when you are in the reset mode, the 
m onitor w ill scan both the onboard 
keypad and the teletype input port to look 
fo r the firs t keystroke. A fte r finding the 
first stroke, either the keypad or the 
teletype is used as the exclusive input to 
the m onitor program.

Because o f the teletype interface, it 
would, at first thought, be an excellent 
way to expand the basic SYM system. 
However, when one considers the bulk, 
cost and availability  o f a teletype, other 
alternatives for early stage expansion 
may come to  mind.

S y n e rte k  a ls o  o f fe rs  a k e y 
board/video display unit for the SYM-1, 
known as the KTM-2. It is a very versatile 
unit; but the present lis t price o f $349 
could cause some o f us to  wait a bit to 
budget for its  eventual purchase. What 
then to do in the meantime?

To at least begin a system expan
sion at a low cost, one m ight consider ad
ding a fu ll ASCII keyboard now and a full 
video display as a separate step at a later 
date. ASCII keyboards are available on 
the surplus scene for as little  at $35, so 
th is  seems like a good place to start.

An in itia l thought in adding the 
ASCII keyboard to  the SYM would be to 
duplicate the functions o f the teletype. 
This would pose a couple o f unwelcome 
com plications, specifica lly the choice of 
an appropriate baud rate and the addition 
o f a parallel to serial conversion to  the 
ASCII keyboard output.

However, if we attach the keyboard 
to  the teletype input and log onto the 
keyboard, the SYM m onitor w ill respond 
to us in bit serial mode as well. We would 
then, at least for a period o f time, lose our 
display capabilities. We would have to 
restore the onboard display vector in 
order to see the results o f our keystrokes.

Since a certain amount o f software 
had to  be written anyway to  bypass the 
above problem, it seemed appropriate to 
solve some hardware problems with so ft
ware instead. I added VIA No. 2 (6522) to 
the system to  provide an extra set o f in
put ports, one of which I dedicated to the 
parallel ASCII keyboard. Port B is used for 
the 6522 tim er functions so to preserve 
these for future use.; Port A was chosen 
for the keyboard.

In the attem pt to add the keyboard to 
the system, a number o f items were kept 
in mind:

(A) All o f the m onitor functions had 
to  be normally accessible (different 
key groups perhaps, but a ll func
tions s till needed).

(B) The use o f the keyboard in place 
o f the keypad should not interfere 
w ith the execution o f any programs I 
had already written o r adapted for 
use tith  the SYM if at a ll possible.
(C) The interface routines should be 
w ritten in a fully relocatable style so 
that they could be incorporated into 
a m onitor PROM routine if desired.

In keeping w ith these principles, the 
program shown in Figure 1 was written to 
perform the m onitor interfacing.

When one desires to  use the external 
ASCII keyboard instead o f the keypad, 
the routine labeled INIT would be ex
ecuted. A direct jump to th is routine is us
ed. It modifies both the keyboard input 
vector and the keyboard sta tus vector, 
providing for entry to  the other routines. 
Then it does a warm start jum p back to 
the main segment o f the m onitor pro
gram.

Following the execution o f the INIT 
routine, the m onitor program w ill always 
check the external keyboard for its  in
puts. Only the reset key on the keypad is
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s till active at th is  point. To restore full 
contro l to the onboard keypad, one needs 
only to  push reset or execute a jum p to 
location 8B4A which is the beginning of 
the power-on reset routine (simulates 
pushing the reset switch).

Now that we’ve used INIT, let’s see 
what functions we have and how to  ac
cess them. To begin with, there are two 
routines in Figure 1 referred to by the INIT 
program:

GKEY, the equ iva len t o f SYM
GETKEY, and
KSTAT, the equivalent o f SYM
KYSTAT.

Both routines affect the same registers 
(A,F) and have the same overall effect as 
noted in the SYM manual, page 9-3.

The KSTAT routine reads the input 
port addressed as A801, then left-shifts 
the input byte. If there is an input there, 
the carry bit w ill be set. Therefore KSTAT, 
as a subroutine, performs exactly the 
same function o f KYSTAT.

The ASCII keyboard is connected 
with its  7 output b its on port A b its 2PA6-

2PAO. Port 2PA7 is used for a key strobe 
input (any key down). The keyboard parity 
bit, if any, is not used in th is application. 
If no key is down, the input port w ill be 
read as all zeros. If any key is down, the 
most s ignificant bit of the input port w ill 
be a one due to the presence of the 
keystrobe bit, allowing a single left shift 
to  set the carry bit.

The GKEY routine performs the 
same function as GETKEY in that it scans 
the display while waiting for a key to  be 
pressed. In the process o f waiting for a 
keystroke, the scanning o f the display is 
controlled through the display scanning 
vector. This allows the user to make use 
o f the oscilloscope output routine with 
only minor m odifications, substituting a 
JSR to GKEY for the JSR to  GETKEY.

All other specifications mentioned in 
the Synertek manual for the oscilloscope 
driver routine w ill then be valid. As a mat
ter of fact, access to an oscilloscope and 
the use of the driver routine could tem
porarily satisfy a person's desire for a 
video display, at least until some suitable 
alternative could be found.

The ASCII keyboard  scan n ing  
routine GKEY handles the keybounce pro
blem by going in to a small wait loop im
mediately after sensing that a key is 
down, then scans the display while it 
waits fo r the key to  be released. After 
re lease, it in te rp re ts  the o r ig in a l 
keystroke contents by stripp ing off the 
keystrobe bit and returning to  the calling 
program w ith the ASCII equivalent o f the 
key in the accumulator.

Now that we've seen how the 
routines provide for the com m unication 
w ith the new keyboard, lets see how we 
can access all o f the SYM m onitor func
tions w ithou t resorting to  the use o f the 
keypad.

Because o f the direct relation o f the 
ASCII equivalents, the fo llow ing control 
functions are directly accessible:

Memory: M 
Verify: V 
Block move: B 
W rite protect:W 
Register: R 
Deposit: D

Jump: J 
Execute: E 
Go: G
Calculate: C 
Fill: F

2 0 8 8 8 1 G K E Y J S R  S A V E R S A V E  R E G I S T E R S
A O 0  1 A 8 l _D A 4 8  0  1 G F T  P A R  A L L E L  A S C  I I
F  0 2 4 3 E Q  D I S P U N L E S S  N O N E « T H E N  B R A N C H
8 5 F  1 S T  A OOF  1 S T O R E  I T  A W H I L E
A 9 I  C L J A  * 4  1 0 C E B O U N C E  C O N S T A N T
8 5 E F S T  A 0 0  E F C E U O U N G E
C 6 F O W A I  T 1 D E C  O O F  0 S M A L L  L O O P
D O F C B N E  WA I  T 1
C 6 E F D E C  0 0 E F L A R G E  L O O P
DO F f i B N E  WA I  T 1
2 0 0 3 8 ? S C A N A J S R  I J S C N V S C A N  D I S P L A Y ( U S E  S C A N V E C
2 C 0  I A 8 B I T  A 8  0  1 I S  K E Y  S T I L L  D O W N ?
3 0 F f i t f M I  S C A N A W A I T  F O R  K E Y  P E L  E A S T
A 5 F  1 L D A  0 0  F 1 K E Y  U P ,  P R O C E S S  K E Y
2 9 7 F A N D  « 7  F S T R I P  K E Y  S T R O B E  B I T
A 5 F  1 J S R  OU T C HR S E N D  I N T O  O I S L ' U I -
A 5 F  1 L D A  0 0  F  1 GE T  I T  A G A I N
2 9 7  F A N D  * T 7 F S T ^ I P  I T  A G A I N
4 C B e 8  I J M P  RE  S > AF l - E T U R N  W I T H  A S C I I  I N  A
A 9 1 0 W A I  T 2 l_I> A 1 0 I T  N O  K c V ,
8 5 E F S T A  O O E F S C A N  DT S P L A Y
2 0 0 3 8 9 S C A N B . JSR I J S C N V T H R U  S C A N V t i C
C 6 E F D E C  O O E F A N U M B E R  OF  T I M E S
DO F  9 B N E  S C A N B T H E N  GO B A C K
F  0 C A B E Q  G K E Y A N D  L O O K  A G A I N
A D 0  1 A 8 K S T A T L D A  A 8  0  1 R E A D  A S C I I  I N P O R I
OA A S L A S H I F T  VI SB I  N T  C C A RRY
6 0 R T  S P E T ,  C F  L  A G =  1 I F  KEY O N .

2 0 8 6 8 B I N I T J S R  A C C E S S L N P R O T E C T  3 Y S R A M
A 9 0 0 L D A  * 0  0 W O D I F Y
8 D 6  I A 6 S T  A At> 6  1 K E Y B O A R D
A 9 0 2 L D A  * 0  2 I N P U T
8 D 6 2 A 6 S T A  A 6 6 2 V E C T O R
A 9 4 0 L D A  43 . 4  0 M O D I F Y
8 D 6 7 A 6 S T A  A 6 6  7 K E Y P R E S S
A 9 0 2 L D A  # 0  2 S T A T U S
8 0 6 6 A 6 S T  A Aft 5 8 V E C T  OR
4 C G 3 8 0 J  M P  WA R V HARM E N T R Y ,  M O M  T C R

Figure 1: ASCII Keyboard Interface initialization and 
communication routines.
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Likewise, again because o f the 
d irect ASCII usage by the monitor, the 
carriage return (CR), plus sign, minus 
sign, forward arrow and reverse arrow 
functions o f the ASCII keyboard w ill per
form the same functions as those 
equivalent keys on the built-in keypad.

Accessing the remainder o f the 
m onitor functions w ill require the use of 
two keys simultaneously, in the fashion 
o f a shifted character. One o f the keys is 
the CONTROL key often found on an 
ASCII keyboard. The function o f th is key 
(if your keyboard doesn't have one) is to 
inh ib it the output o f the two most s ign ifi
cant b its o f the ASCII output, in this 
case,to force a zero to  both input lines 
2PA6 and 2PA5. This can be accom plish
ed w ith  a single sw itch and one type 7408 
1C as suggested in Figure 2.

The following functions are access
ed by firs t holding down the contro l key, 
then pressing the indicated ASCII key: 
(control key referenced by CNTL below)

Store Double Byte: CNTL P
Load Paper Tape: CNTL Q
LD1 (KIM format): CNTLR LD2 (SYM hi
spd): CNTL S
USRO:CNTL T
USR1: CNTL U
USR2: CNTL V
USR3: CNTL W
USR4: CNTL X
USR5: CNTL Y
USR6: CNTL Z
USR7: CNTL (
SAVP save paper tape: CNTL 
SAV1 (KIM format): CNTL )
SAV2 (SYM hi spd): CNTL

As may be seen above, although cer
ta in o f the keys may be different, all of 
the m onitor functions are accessible 
from the external keyboard, fu lfilling  our 
objectives in adding it in the first place. 
Actua lly I have hedged a bit for a couple 
of items, but these items I figure are not 
needed on the external keyboard, but 
serve their purpose better on the keypad, 
specifica lly the DEBUG ON/OFF, the 
SHIFT, and the ASCII keypad items. 
DEBUG is a hardware function which can 
be simulated by software, so in a program 
we can access the function. SHIFT is a 
m onitor translation routine, appropriate 
only to  the placement and arrangement 
o f the keys on the keypad. Finally, the 
ASCII key is not necessary externally 
since everything we output from the ex
ternal keyboard is form atted in parallel 
ASCII anyway.

The SYM-1 is a very powerful single
board computer. The addition o f a 
parallel ASCII keyboard inexpensively 
provides us w ith a basis for further ex
pansion of the SYM-1's capabilities.

♦ 5 v

2  PAS

Figure 2: Adding a CONTROL key

The SY6516 PSEUDO-16 microprocessor, 
after power up, is identical to the 6500 
series microprocessors in terms o f in
struction set (source code only), registers 
and system tim ing. However, due to im

provements made in the state counter 
and look ahead carry in the SY6516, 
several o f the instructions in the 6500 
series w ill require fewer cycles to  ex
ecute. Instructions in th is  category are:

struction Addressing
Mode

6500 #Cycles 6516 #Cy

STA (IND.Y) 6 5
(ABS.X) 5 4

LDA ABS,Y 4 3
INC ABS,X 7 6
DEC ABS,X 7 6
ASL ABS.X 7 6
ROL ABS.X 7 6
ROR ABS,X 7 6
TAX IMPLIED 2 1
TXA IMPLIED 2 1
TAY IMPLIED 2 1
TYA IMPLIED 2 1
TSX IMPLIED 2 1
TXS IMPLIED 2 1
SEC IMPLIED 2 1
CLC IMPLIED 2 1
SED IMPLIED 2 1
CLD IMPLIED 2 1
SEI IMPLIED 2 1
CLI IMPLIED 2 1
CLV IMPLIED 2 1
INX IMPLIED 2 1
DEX IMPLIED 2 1
DEY IMPLIED 2 1
PLP IMPLIED 4 3
PLA IMPLIED 4 3
NOP IMPLIED 2 1
RTI IMPLIED 6 5
RTS IMPLIED 6 4
TSX FLAGS N,Z NO
TSR ABS 6 5

Table 1: SY6516 Pseudo-16 compatabilrty to SY6500 
series microprocessors
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P R O G R E S S IV E  S O F T W A R E
Presents  

Softw are and Hardw are for your APPLE

SALES FORECAST provides the best forecast using the four 
most popular forecasting techniques: linear regression, log 
trend, power curve trend, and exponential smoothing. Neil D. 
Lipson's program uses artific ia l intelligence to determine the 
best f it  and displays all results for manual intervention. $9.95

CURVE FIT accepts any number o f data points, distributed in 
any fassion, and fits  a curve to  the set of points using log 
curve fit, exponential curve fit, least squares, or a power curve 
fit. It w ill compute the best fit or employ a specific type of fit. 
and display a graph o f the result. By Dave Garson. $9.95

UTILITY PACK 1 combines four versatile programs by Vince 
Corsetti, for any memory configuration.

•  Integer to Applesoft conversion: Encounter only those 
syntax errors unique to  Applesoft after using th is program 
to  convert any Integer BASIC source.

• Disk Append: Merge any two Integer BASIC sources in to a 
single program on disk.

• Integer BASIC copy: Replicate an Integer BASIC program 
from one disk to another, as often as required, with a 
single keystroke.

• Applesoft Update: Modify Applesoft on the disk to elim in
ate the heading always produced when it is firs t run.

• Binary Copy: Autom atically determines the length and
starting address of a program while copying its binary file 
from one disk to  another in response to a single key
stroke. $9.95

MISSILE-ANTI-MISSILE display a target, m issile, anti-m issile, 
a subm arine and map o f the U.S. on the screen. A hostile  sub
m arine appears and launches a pre-emptive nuclear a ttack 
contro lled by paddle 1. As soon as the hostile  m issile is fired, 
the U.S. launches its  anti-m issile contro lled by paddle 0. Dave 
M oteles’ program offers high resolution and many levels of 
play. $9.95

TOUCH TYPING TUTOR teaches typing. Ind icates speed and 
errors made. Finger Bldrs, Gen. Typing, Basic Language and 
User Supplied. Diskette. W ritten by Wm. A. Massena. $19.95

A P P L E  M ENU C O O K B O O K  in d e x -a c c e s s e d  d a ta  
storage/retrieval program. Recipes stored, un lim ited lines per 
entry. Easy ed iting. Form ulated a fte r N.Y. Times Cookbook. 
Other usefu l features included.
W ritten  by Wm. Merlino, M.D. $19.95

MAILING LIST PROGRAM m aintains com plete record o f name, 
address, phone no., m ailing labels accom m odates parallel 
card or bu ilt-in  p rin ter driver, easy data entry.
Diskette. 32K. $19.95

BLOCKADE lets two players compete by building walls to 
obstruct each other. An exciting game written in Integer 
BASIC by Vince Corsetti. $9.95

TABLE GENERATOR forms shape tables w ith ease from direc
tional vectors and adds additional inform ation such as star
ting address, length and position of each shape. Murray Sum
mers' Applesoft program will save the shape table anywhere in 
usable memory. $9.95

OTHELLO may be played by one or two players and is sim ilar 
to chess in strategy. Once a piece has been played, its  color 
may be reversed many times, and there are also sudden 
reverses o f luck. You can win with a single move. Vince Corset- 
ti's  program does all the work o f keeping board details and 
flipping pieces. $9.95

SINGLE DRIVE COPY is a special u tility  program, written by 
Vince Corsetti in Integer BASIC, that w ill copy a diskette using 
only one drive. It is supplied on tape and should be loaded onto 
a diskette. It autom atica lly adjusts for APPLE memory size 
and should be used w ith DOS 3.2. $19.95

SAUCER INVASION 
SPACE MAZE 
STARWARS
ROCKET PILOT W ritten by Bob B ishop Each $9.95

SAUCER INVASION lets you defend the empire by shooting 
down a flying saucer. You control your position with the pad
dle while firing your m issile at the invader. W ritten by Bob 
Bishop. $9.95

HARDW ARE
LIGHT PEN with seven supporting routines. The light meter 
takes intensity readings every fraction o f a second from 0  to 
588. The light graph generates a display of light in tensity on 
the screen. The light pen connects points that have been 
drawn on the screen, in low o r high resolution, and displays 
their coordinates. A special u tility  displays any number of 
points on the screen, for use in menu selection or games, and 
selects a point when the light pen touches it. The package in 
cludes a light pen calculator and light pen TIC TAC TOE. Neil 
D. Lipson’s programs use artific ia l intelligence and are not 
confused by outside light. The hi res light pen, only, requires 
48K and ROM card. $34.95

TO ORDER

Send c h e c k  o r m on e y  o rd e r  to : 
P.O . Box 2 73
Plym outh M eeting , PA 1 94 6 2

6 %  sa les  ta x .

POSTAGE AND HANDLING  
Please add $1.25 for the first item 
and $.75 for each additional item.

•  Program s accepted for publication PA re s id e n ts  ;
•  H ighest royalty paid

U .S . and foreign dealer and distributor inquiries invited
All program s require 16K  m em ory unless specified



A H IR E S  Graph-Plotting  
Subroutine  in In teger BASIC  
for the A P P LE  II

A BASIC subroutine is presented which permits HIRES 
graph plotting. It includes X and Y axes generation with 
scale markers as well as the plotting of user specified 
points. This w ill make it easy to display the results of a 
variety of problems, functions, correlations, etc.

Richard Fam 
36 F ifth  Avenue 

Singapore 10 
Republic o f Singapore

The a rtic le  en titled  APPLE II High 
Resolution G raphics Memory Organiza
tion, foung in MICRO 7:43 by Andrew H. 
Eliason is o f trem endous value to  those 
who w ish to  p lo t in HIRES graphics. The 
fo llow ing  graph p lo tting  subroutine 
u tilizes form ulae given in th is  article.

Referring to  the lis ting  on being 
called by the GOSUB 9000 statem ent in 
the main program, the subroutine first 
clears page 1 o f HIRES graph ics 
memory a t line 9023. This is qu ite  a time- 
consum ing process and the im patient 
experimenter may care to  replace th is 
line w ith a CALL statem ent to  an 
equ iva len t m ach ine language sub 
routine. I have actua lly tried th is  and 
found tha t it reduces the tim e execution 
fo r the com plete p lo tting  routine by ap
proxim ate ly half.

Having set the graphics and HIRES 
modes in line 9060, the routine then pro
ceeds to  p lot the X and Y axes. Scale 
markers are placed at 20-point intervals 
a long the two axes.

The fina l stage in the subroutine in

volves the p lo tting  o f the points. The 
m agnitude o f these po in ts are stored in 
m atrix GPH which is dimensioned for 
279 elem ents in the main program. Only 
values GPH(X) between 0 and 91 in
clusive can be plotted.

As you may recall, the d isplay area 
o f HIRES graphics is a m atrix comprised 
o f 280 horizontal by 192 vertical points. 
The subroutine fetches elem ents of 
GPH, does the necessary ca lculations, 
and outputs the results on the screen. 
To prevent the d isfigurem ent o f the two 
axes, I have avoided the p lo tting  of 
po in ts  less than one byte away from  the 
Y-axis and on the X-axis itself.

For successful application o f th is 
graph p lo tting  subroutine, observe the 
fo llow ing rules:

a ) Only an APPLE II w ith  a 
m inim um  o f 16K bytes of 
memory can be used

b ) Ensure tha t the main pro
gram conta ins the statem ent 
DIM GPH(279).

c ) Only values o f GPH(X) such 
that 0 GPH(X) 191 where X 
ranges from  0 to  279, in
clusive, w ill be plotted.

d ) Set HIMEM:8191 to  restrain 
in trusion in to page 1 of 
HIRES graphics memory.

Here are tw o  sho rt program s 
dem onstrating the performance o f the 
h ig h  re s o lu t io n  g ra p h ic s -p lo t t in g  
subroutine.

10 DIM GPH(279)
20 FOR I = 0  TO 279
30 GPH(I) =  RND(191)
40 NEXT I 
50 GOSUB 9000 
60 END

10 DIM GPH(279)
20 FOR I =  0 TO 279
30 GPH(I) =  I/2 — 30
40 NEXT I
50 GOSUB 9000
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New for the 
APPLE II &TRS-80*...

subLOGIC FS1
Flight 
Simulator!
Experience the excitement of a new era in 
computer simulation as you make your landing 
approach after a practice flight in your FS1. 
Then return to the skies where enemy fighters 
are waiting to intercept you.
The FS1 is a visual flight simulator that gives 
you realistically stable aircraft control. And its 
beautifully accurate graphics are produced by 
a high-performance driver capable of drawing 
150 lines per second.
Please DO NOT confuse the FS1 with other 
software claiming to offer flight simulation.
The FS1 s sophistication, speed, and beauty 
are way beyond the ordinary.
See the FS1 package demonstrated at your 
dealer's, or order directly from subLOGIC. 
Either way, it’s only $25 plus 75$ for UPS or 
$1.50 for first class mail. VISA and Master- 
charge accepted.

*16K required. Specify your system: Apple II 
or TRS-80 Level I or Level II.

(217) 359-8482 LOGIC
Box V, Savoy, IL 61874

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

LIST

9000 REM *

9001 REM * HIRES GRAPH-PLOTTING

9002 REM * SUBROUTINE

9003 REM »

9004 REM * BY R.S.K. FAM

9005 REM * 26/4/79

9006 REM *

9007 REM * DATA IS STORED IN GPH(X)

9008 REM * C0NSISTIJG OF 200 POINTS

9009 REM * 0 <= GPH(X) <=191

9010 REM *

9011 REM * SET HIMEM:8191
9012 REM #

9020 REM *

9021 REM * CLEAR SCREEN

9022 REM *

9023 FOR I=i3192 TO 16383: POKE I,

0: NEXT I

9030 REM *

9040 REM * SET HIRES MODE

9050 REM «

9060 POKE - 16304,0: POKE -16297,

0: POKE -16302,0

9140 REM *

9150 REM * PLOT Y-AXIS

9160 REM »

9170 FOR LV:=0 TO 191:PT=1: IF (LV+

9) MOD 20=0 THEN PT=7: POKE 
(LV MOD 8*1024+(LV/8) MOD 8 
»128*(LV/64)*40+8l92),PT: NEXT

LV

9200 REM *
9210 REM * PLOT X-AXIS 

9220 REM »
9230 P T = 0 : FOR LH=0 TO 279: IF LH MOD 

2 0 0 0  THEN 9240:PT=PT+1:.t0R 

M K = 1 TO 2: POKE LH/7+16336- 

(1024»MK), 64/(2 ( (PT+5) MOD

7)): NEXT MK: GOTO 9242 

9240 POKE L H / 7 + 16336,255 

9242 NEXT LH 

9260 REM *
9270 REM * PLOT POINTS 

9280 REM «
9290 FOR LH=8 TO 2 7 9 :LV=191-GPH(

LH): IF LV<0 OR LV>=191 THEN 

9330
9310 BV=LV MOD 8*1024+(LV/8) MOD 

8»128+(LV/64)*40+8l92: POKE 

LH/7+BV.2 (LH MOD 7)

9330 NEXT LH: RETURN



MICRO — 80
Not to  worry! The tit le  o f th is editorial does not mean 

that MICRO is going to  start covering TRS-80, 8080, or any 
other processor. MICRO is “ The 6502 Journa l" and has no 
plans to  change that. The title  sim ply refers to 1980 and/or 
the 1980's. W riting th is  at the start of a new decade, I 
want to  reflect on what MICRO accomplished in the 70's 
and describe some o f its plans for the 80’s.

MICRO in the 70’s
MICRO was started in 1977 to  f ill two needs:

1. Provide a quality magazine devoted to the 6502 
m icroprocessor and the various m icrocomputers based 
on the 6502. At that time, very litt le  was being printed 
about the 6502 in the major journals.

2. Provide a means for 6502 oriented dealers and 
m anufacturers to  economically reach the ir specific 6502 
audience.

The firs t issue was printed at a "s tore  fron t”  print 
shop, ran 28 pages, and had an immediate c ircu lation of 
450 copies. Since then MICRO has grown in many ways. It 
is now printed at a commercial printer, is 68 pages or 
more, has an immediate circulation o f alm ost 10,000 
copies, is com pletely typeset, and is published monthly.

MICRO decided from the start to pay its  authors for 
the ir material. In fact, we pay tw ice! Authors received 
$25.00 per page for material in the magazine, and then 
received an equal amount for material reprinted in “ The 
BEST o f MICRO” .

MICRO in the 80’s
In the 1980’s, we w ill continue to  provide serious ar

ticles on 6502 systems, to  m aintain the Software Catalog, 
and to  continue the on-going 6502 Bibliography. W ith our 
monthly form at and three week printing/m ailing schedule, 
we w ill continue to print the m ost current advertisements.

A number o f features w ill be added. These w ill in
clude regular “ news”  colum ns about each o f the major 
microcomputers; "to p ica l" colum ns about the use of the 
6502 in business, medicine, process control, education, 
etc.; the MICROScope in which qualified reviewers pre
sent detailed hardware/software product reviews; a "6502 
Club Forum " highlighting club activities; and many other 
useful features.

To make w riting for MICRO even more profitable, a 
new author payment schedule has been established. 
Authors w ill now receive up to  $50.00 per page for articles 
as well as residual payments for reprints. The minimum 
amount per page w ill be $25.00, w ith the actual amount 
dependent on the type o f material, quality o f the article, 
etcetera.

I welcome any suggestions you have for improving 
MICRO, and hope that you w ill continue to  participate in 
the exciting, expanding 6502 world, not just as a MICRO 
reader, but as an active contributor.

W riting fo r MICRO

W riting for MICRO is probably easier than you think, 
and more rewarding too! In th is rapidly expanding world 
of 6502 microcomputers, no single person knows 
everything, and no single person knows nothing. Every 
com puterist has something to  contribute.

MICRO Pays Well

Even though MICRO is much sm aller than Kilobaud, 
Byte, and the other major general m icrocom puting jour
nals, it pays its  authors as much or more than the others 
in general. Byte, for example, has a published scale of $25 
to  $50 per page. MICRO pays the same rates. Beyond 
that, MICRO pays its  authors when articles are reprinted 
in “ The BEST o f MICRO” .This means tha t a f irs t rate arti
cle can earn its  au thor up to $100 per page. If you stop to 
consider that it normally takes at least three or four pages 
to  present an idea, a discussion and a program, you will 
realize tha t it adds up.

MICRO Is Read By 6502 Computerists

Since MICRO is to ta lly  devoted to  the 6502, its 
readership is composed only of com puterists interested 
in the 6502. Since the general journals cover many d if
ferent processors, a 6502 artic le  w ill on ly appeal to  a frac
tion o f the readers, and may easily get lost between 
TRS-80 junk. An artic le  you w rite for MICRO w ill get out to 
the right people.

MICRO Has Many Opportunities

There are many different ways you can w rite for 
MICRO. Each o f the ways has its  own merit and may app
ly to  you at different times on different topics:

LETTERS and COMMENTS: If you have an observa
tion, suggestion, hint, or other small item o f interest

which you th ink others should know about, a 'Le tte r to  the 
Editor' can be the perfect vehicle. MICRO does not pay for 
th is  type of contribution, but you w ill get fu ll credit w ith a 
byline. Small notes about the AIM, SYM, or KIM may be in
cluded in "ASK the Doctor", again w ithout payment but 
w ith a byline. It doesn't take long to  jo t down you informa
tion and send it in. And, in addition to  getting your 
material in print, you may be really helping other 6502 
computerists.

ARTICLES: When you have a larger idea, a complete 
article is appropriate. W hile it does take some time and 
effort on your part to  put your inform ation in to a form that 
can be understood by others, it is probably not as d ifficu lt 
as you imagine. The MICRO S ta ff w ill work w ith you to  get 
the article in to its  final form. You do get paid for any arti
c le  which is published. W hile you may never get rich 
w riting articles, you can easily earn enough for that extra 
memory or whatever.

COLUMNS: We are now actively seeking a few highly 
qualified individuals to  w rite regular columns. We plan to 
have a column every other month or so on each o f the ma
jo r 6502 microcomputers, covering news o f new products, 
events, and other items o f interest. We also plan to 
feature regular columns on the use o f the 6502 in various 
fie lds such as Medicine, Education, Business, Process 
Control, etcetera, and are looking for writers in these 
areas. If you are in a position to  really know what is hap
pening on one of the 6502 m icrocomputers o r in one of 
the major application areas, contact us. MICRO w ill be 
paying the highest rates for these columns.

MICRO Opportunities

There are numerous opportunities fo r anyone who 
wishes to  participate in MICRO. We have a W riter's Guide 
available which w ill show you in detail how to  subm it an 
artic le  to  MICRO. Please check the box on the tear-out 
form in th is issue and send it in. MICRO w ill do the rest.



Skylcs Elcctric Works

T h e  B A S IC  P ro g ra m m e r ’s T o o lk it

For PET Owners Who Want More Fun 
And Fewer Errors with Their Programming
Here are Ten Comands you’ ll need, all on a single chip you can install, 
in a m inute w ithout tools, on any PET or PET system. 2 KB of ROM 
firm ware on a single chip w ith a collection of machine language 
programs available to you from the time you turn on your PET to the 
time you shut it off. No tape to load or to interfere w ith any running 
programs.

AUTO DELETE RENUMBER HELP TRACE 
STEP OFF APPEND DUMP FIND

1 0  G O S U B  9 9
1 5  P R IN T  I
1 6  G O T O  10 
9 9  IN P U T  J

1 0 0  IF  J = 0  T H E N  E N D  
2 0 0  I =  S Q R (J ) :R E T U R N  

R E A D Y

R E N U M B E R  1 0 0 .1 0

1 0 0  G O S U B  1 3 0  
1 1 0  P R IN T  I 
1 2 0  G O T O  100 
1 3 0  IN P U T  J 
1 4 0  IF  J  = 0  T H E N  E N D  
1 5 0  I =  S O R (J ) :R E T U R N  

R E A D Y .

r

RUN 1
? D IV IS IO N  B Y  ZER O  ER R O R  IN  S00 .
R EAD Y .
H E L P

500 J « S Q R (A *B /a >

R EAD Y

READY. 
D U M P 
A 1 -  10 
B W «  - 6 .1  
C $ b  " H I "

A P P E N D  " IN P U T "

PR ES S P L A Y  O N  TAP E «1 
OK

S E A R C H IN G  F O R  IN PU T 
F O U N D  IN PU T 
AP P E N D IN G

r
TR AC E

READY.
RUN

EN TER  YO U R  N A M E ?  J IM

H I J IM .

H O W  O L D  A R E  YO U? J

Can be placed in main board socket or w ith precision-engineered PCB 
connector to attach to data bus...depending on the model of your PET 
and additional memory systems.

Now available to interface

8N /8B, 16N/16B, 32N/32B PET...chip only $50.00*
2001-8...ch ip and interface PCB 80.00*
W ith  Expandamen, PME 1

R. C. Factor or Skyles Electric Works systems 80.00*
W ith  Computhink Disk System 85.00*
W ith  Commodore’s W ord Processor II, for orig inal 2001-8 PETs 90.00*
W ith  Commodore’s W ord Processor II, for new PETs 72.50*
W ith  Skyles Macro TeA 50.00*

*S h ipp ing  and hand lin g , C a lifo rn ia  sales tax where app licab le  m u s t be added.

• C a l i fo r n ia  re s id e n ts  p le a s e  a d d  6% o r  6 5% s a le s  ta x  as  r e q u ir e d  

V IS A , M AS TER C H A R G E ORDERS C A L L  (8 0 0 ) 5 3 8 -3 0 8 3  (except C a lifo rn ia  residents) 
C A L IF O R N IA  ORDERS PLEASE C A L L  (4 0 8 ) 2 5 7 -9 1 4 0

Skylcs Elcctric Works
10301 Stonydale Drive 
Cupertino, California95014 
(408)735-7891

V



M ultip lex ing  PET’s User Port

What do you do when you need to Input or Output more 
bits of data than your micro can handle? You multiplex! 
This is not very difficu lt with a little special hardware and 
very simple program. This implementation is on a PET, 
but can be used on any system.

Part o f my duties as a chem ist in
volve taking readings from an analytical 
instrum ent. The data cons is ts  of a series 
o f six d ig it numbers. These are du tifu lly  
copied down on paper and la ter key
punched in to a large com puter. The ca l
cu la tions could easily be done in BASIC 
on a personal com puter if there were 
some way to  autom atica lly  get the data 
in to  the computer.

The data is presented on the front 
panel as six 7-segment LED readouts. 
However, the rear panel supplies the data 
in BCD (Binary Coded Decimal) format. 
Each decimal d ig it is represented by four 
binary bits. Numbers above 9 (binary 
1001) are not allowed. For six decimal 
d ig its  a to ta l of 24 bits is required. Unfor
tunately most sm all personal computers 
such as the PET have only an 8-bit I/O 
port.

The so lu tion is to  m ultip lex, or com
bine the da ta  in to  fewer input lines. For 
example, each decim al d ig it has a 1,2,4, 
and 8 bit. These 24 b its  o f data could be 
wired through a 6-position, 4-pole sw itch 
to  produce four outputs. The com puter 
could then read one d ig it at a time, 
change the position o f the sw itch and 
read again un til all s ix  d ig its  are read. 
The decim al number m ust then be recon
s tructed by m ultip ly ing each d ig it by 1,
10, 100 , etc., and sum m ing the results.

A m echanical 6-position sw itch is 
not really practical for com puter opera
tion, but the electronic analog exists in 
the 74LS151 integrated c ircu it. The 
74LS151 is known as a 1-of-8 data selec
to r and acts  like an 8-position single 
pole sw itch. This chip has eight inputs 
(pins 1,2,3,4,12,13,14,15) and one output 
(pin 5). Three additional p ins (9,10,11) 
contro l which o f the inputs is connected 
to  the output.

If fou r 74LS151’s are used, we have 
an 8-position, 4-pole sw itch. The 1’s b its 
from a ll the decimal d ig its  are connec
ted to  one data selector. A ll o f the 2's 
b its  are connected to a second data 
selector, etc. The output from the fou r in
tegrated c ircu its  are connected to the 
four lowest b its (Do D i D2 D3) on the PET 
input port. The next three b its  o f the I/O 
are set to ou tputs (D4 D5 D6) and used to 
contro l the 1-of-8 data selectors. Since I 
wasn't sure how much current the PET 
output could supply, I used a 74LS04 hex 
buffer between the PET ou tputs and the 
data selector contro l lines. The highest 
b it (D7) is used as a flag in my applica
tion to  signal the com puter tha t a 
number needs to  be read.

Figure 1 gives a schem atic drawing 
o f the c ircu it. For c larity, the + 5  volt 
connection (pin 16) and ground connec
tion (pins 7 and 8) are not shown on the 
data selectors. I bu ilt th is  c ircu it on a 3" 
x  4”  perf board which plugs d irectly  in

E.D . M o rr is , J r. 
3200 W a s h in g to n  
M id la n d , M l 48640

to  the PET user port. If low power log ic  is 
used, the c ircu it requires 5 volts at 
20ma. This could be taken from  the PET 
second cassette  port. Since Commodore 
warns against th is , I added a 5 volt 
regulator to  my board and sto le  unregu
lated 9 vo lts  from  the com puter. Before 
p lugging th is  c ircu it in to your computer, 
you should power it up w ith  an external 
supply and verify that each input works 
when tested w ith  a voltmeter.

The fo llow ing program w ill a llow  the 
PET to  read a 6-dig it decim al number 
through the user port.

10 POKE 59459,112

20 A =  59471

30 FOR I =  0 TO 5

40 P =  1*16

50 POKE A,P

60 B(I) =PEEK(A)AND15 

70 NEXTI

80 C =  B (0 )  +  1 0 *B (1 )  +  1 00 *B (2 )  - 

+ 1000*B(3)+  10000*B(4)

+  100000*B(5)

90 PRINT C
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Explanation o f Program

Line 10 Sets up D4 D5 and D6 as outputs 
Line 20 User Port address 
Line 50 Sends signal to  data selectors 
Line 60 Reads lower fou r b its  & masks 

out others 
Line 80 Reconstructs decimal number 

from d ig its  
Line 30 If I goes from 0 to  7, then a ll 32 

b its  are read.

I am using only 24 bits, however, the 
c ircu it described here w ill read up to 32 
bits through an 8-bit I/O port. If you don’t 
need D7 for a flag, you can use the 
74LS150 1-of-16 data selector to read 64 
bits. D7 would then be a fourth control 
line.

You probably don’t have an analyti
cal instrument around the house to keep 
track of, but look at all the other devices 
that are sporting digita l readouts: clocks,

Figure 1:

timers, scanners, thermometers, TV chan
nel selectors, etc. The data fo r these is 
normally generated in BCD format and 
then converted to 7-segment for display. 
A m ultip lexing technique can be used 
whenever you have more bits o f data than 
input ports. The bits don’t have to  be a 
decimal number; each b it could represent 
o f sensor o f a burglar alarm system or the 
position o f a turnout in a model train 
layout.

e>
<
_ l

o
o o
0  o  o  _

1 I I I

> 7  4 1 5 1
T T
o o 
o o
° . q
o o 
~ o

D o

o
o o 
o o o
(VI CM OJ OJ

I I

D i

o
o o 
o o o 
■«t ^  ^

D2

o
o o 
o o o 
CO CD CO CO

> 7 4 1 5 1 A A A y

I I  I I
o o

I I I I
o o

I I I I
o o

o o o o o o
o o o  o o o
d o o o' o'o'
CM O ’t  o CO o

CM ■* CO

D3 D6D5 D4D 7

P E T  U S E R  P O R T

T.D .Q .
TA PE DATA Q UERY  

THE IDEAL SOLUTION FOR PERSONAL AND 
VERY-SMALL BUSINESS DATA MANAGEMENT 

PET-8K TRS-80-LVL II
* C O M P LE T E  C ASSE TTE F ILE  M A N A G E M E N T  SYSTEM

—  E N G LIS H -L IK E  C O M M A N D  LA N G U A G E
—  REPO RT G EN ER ATO R
—  UTILITY  P A C K A G E  n /N l l in r n
—  NO  P R O G R A M M IN G  K N O W LE D G E  REQ UIRED
—  REQ UIRES 2 C A SS E TTE  RECORDERS

* T.D .Q . A P P L IC A T IO N  C A S E B O O K
—  C O M P LE TE  D IR E C TIO N S  TO  M ICRO -CO M PUTERIZE :

* IN V E N TO R Y  C O N T R O L •C U S T O M E R  D IREC TO RY
* A C C O U N T S  R E C E IV A B LE  •  A P P O IN T M E N T  S C H E D U LIN G
* O R D E R  P R O C E SS IN G  •  V E N D O R  M AS TER  FILE

:b AHBEE0LKPpRS GG
[ S I T I N G

* *  S P E C IA L  Y E A R -E N D  S A LE  PRICE —  $ 1 00 .0 0 ** —  IN C LU D ES : 
C A S E B O O K ; 2 C A SSE TTES; 3 U S E R 'S  M A N U A LS  & REF. C A R D S 

ORDERS MUST BE RECEIVED BY JAN. 31, 1980 
SEND CHECK OR MONEY-ORDER TO:

H. G ELLER  C O M P U TE R  S Y S T E M S  
DEPT. M 

P.O .B O X 350 
N E W  Y O R K , N .Y . 10040
(N. Y. RESIDENTS ADD SALES T A X ) ________________



The Binary Sort

Here is a concise description of the Binary Sort concept,
and a detailed implementation in BASIC that should be 6‘m£ *  a2 £ .
easy to adapt to any micro or application. oxford, oh 45056

Sometimes we have an array of data 
which we need to search in order to  find 
the location o f one particular element in 
it. This is more common w ith alphabetic 
data, but we may have to do it w ith either 
alpha or numeric data. The simplest way 
to  find the item is to  use a FOR-loop, 
checking each item individually until we 
find the one we are looking for. The 
average number o f steps through the loop 
that must be made to  find a given item is 
approximately half the length o f the list. If 
the item is not on the list, then the pro
gram must execute as many steps 
through as there are items on the list. 
When the array is short, there is no pro
blem. However, as the array gets longer, 
this method becomes more and more in
efficient. An array that has 500 elements 
in it w ill require an average o f 250 steps 
through the loop to find an item. Such a 
search w ill take several seconds.

When the list is ordered (i.e., sorted 
in to either ascending or descending 
order), there is a much more effic ient way 
to search the list: the binary search. 
Basically stated, in a binary search you 
continually divide the lis t in to two halves 
and then elim inate the half which cannot 
contain your item. (Because the list is 
always divided in to two halves, th is is 
called a binary search.) For example, if 
the item at the half-way point is larger 
than the item you are looking for, you 
know that your item cannot be in the se
cond half o f the lis t. So, you elim inate it 
from consideration. You then divide the 
remaining lis t in half, and continue the 
process o f elim inating and dividing until 
you find the item, or until you cannot cut 
in half any more. If that happens, the item 
you are looking for is not on the list, and 
your search has failed.

In a FOR-loop search, each step 
through the loop elimates on ly one item 
from the lis t; in a binary search, each step 
through elim inates half o f the remaining 
list. Taking as an example a lis t o f 255 
items, Table 1 shows how much is 
elim inated at each iteration through the 
loop. The first column is the step number, 
the second column gives how many were 
elim inated in that step, and the th ird te lls 
the tota l number of items now eliminated.

After step 8 through the search, you 
have either found your item (and you may 
well have found it before step 8), or your 
search has failed. At any rate, it took you 
only 8 tim es through the loop to  find your 
item, as opposed to  the average o f 128

(maximum: 255) that a straight search 
would require. The best part is that if you 
double the list, the binary search requires 
only one more step through the loop; dou
ble it again, and add jus t one more time 
through! Obviously, th is  is a wonderful 
tool.

There are on ly two requirements for 
a binary search: 1) the lis t must be in 
order; and 2) the items on the lis t must be 
unique (or, if not, it doesn't m atter to  you 
which o f the duplicated items is located).

To do a binary search, we need two 
variables. One to  point a t where we are in 
the array, and one to  keep cu tting  the 
search-field in half. In Table 2 ,1 call them

Total eliminatedStep No. Eliminated this step

1 128 128
2 64 192
3 32 224

4 16 240
5 8 248
6 4 252

7 2 254
8 1 255

Table 1.

Step PT IV Find? New IV + or

1 8 8 no 4 +
2 12 4 no 2 _

3 10 2 no 1 +
4 11 1 YES!

New PT

12
10
11

Table 2.
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PT (for "po in ter” ) and IV (for “ interval” ). IV 
will get cut in ha lf each tim e through, un
til it gets down to  1. IV will be added to  PT 
if we have to  go further down the lis t; it 
w ill be subtracted from PT if we have to 
come back up higher on the list. To il
lustra te this, let us assume an array of 15 
elements. The item we are searching for 
happens to  be in position 11. Let's step 
through and see what happens to  PT and 
IV a t each step.

The logic to  do th is  is not d ifficu lt. 
Let's say that our array is called L1$, and 
is an alpha array sorted into ascending 
(i.e., alphabetical) order. We have another 
variable TL (“ to ta l”  —  it is the same 
variable we would have used in a FOR- 
loop: FOR I 1 to  TL) which te lls  us how 
many items are currently in the array. 
Finally, the item we are trying to  find is 
stored in the variable SWS. The simple 
algorithm  appears in Figure 1.

If the array were sorted in to descen
ding order, the “  ”  and “  ”  symbols in 
statem ents 40 and 50 would be reversed. 
Notice that we use the INT function and 
round up. This is the equivalent to  the 
CEILING function . Both th in gs  are 
necessary; if you don't round up, you 
won’t  be able to  get to  the end o f the list, 
and non-integers w ill get clobbered dur
ing the division process.

As it happens, I do not like the redun
dancy o f lines 40 and 50; I prefer to make 
them a litt le  more efficient. I do it so that 
IV is always added to PT. Then, with one 
compare, I find out if IV should be 
positive (so that the addition w ill add IV to 
PT) or negative (so that the addition will, 
in effect, subtract IV from PT). So, I prefer 
to  have lines 40 and 50 as follows:

40 IF L1$ (PT) SWS THEN IV = -IV

50 PT = PT + IV

While th is is certainly more "e legant," it 
also adds a problem. IV w ill quite often 
turn out negative, and that w ill really foul 
up what happens in statement 30. So, we 
have to  change 30 to:

30 IV =  I NT((ABS(I V))/2 +  .5.

10 PT=INT(TL/2+.5): IV=PT

20 IF L1$(PT)=SW$ THEN GOTO [you have 

found It!]

30 IV=INT(IV/2+.5)

40 IF Ll$(PT) SW$ THEN IV=IV-PT

50 IF L1$(PT) SW$ THEN IV=IV+PT

60 GO TO 20

F ig u re  1.

Now, having added the ABS function into 
line 30 to ensure that IV w ill always be 
positive, I am not sure that I have gained 
anything in efficiency. But, I th ink that it 
is more elegant, so I’ll leave it!

If you try to  run the program the way 
it is, you may have a problem: if the item 
that you are searching for is not on the 
list, you w ill get into an in fin ite loop and 
the only way out of the algorithm  is to 
find the item. So, we have to check to  see 
if IV has the value o f 1. If it does we can
not cut in half any more; we cannot 
search any more. We need to test IV’s ab
solute value, and I put it right after the 
compare, calling it line 25.

25 IF ABS(IV) =  1 THEN GOTO 
[the search has failed]

If everything in the world were 
perfect, that would be the algorithm. 
However, since consistently rounding IV 
up for the reasons pointed out above, we 
may actually, at some times, exceed the 
bounds of the array, raising the error con
dition. There are several different ways to 
handle the problem; I believe the easiest 
is to  take the value of IV away from PT 
and continue on from there. Since I don't 
know at this point if IV is negative or 
positive, I sim ply change its  sign and add 
it to  PT in line 55.

55 IF PT TL OR PT 1 
THEN IV =  - IV :  PT =  PT + IV

(If you really don’t like to have IV go 
negative and then to  have to  use ABS, 
you can use the original version o f lines 
40 and 50, and then use two statements 
here in place of 55.

IF PT 1 THEN PT =  PT +  IV 
and IF PT TL THEN PT = P T -IV )

My version o f the binary sort algorithm is 
shown in Figure 2.

There is, unfortunately, s till one 
more potential problem. If the number of 
items in the array (TL) is exactly a power 
o f 2 (16, 32, 64, 128,etc.), the search will 
not locate the very last item in the array. 
The reason is that when you cut in half, 
you don't cut perfectly in half. If the array 
has 16 elements in it, you look firs t at ele
ment 8; there are actually 7 elements 
above it in the array; but there are 8 
elements below it! If the array has any 
number other than a power o f 2, there is 
always one division which has to  be 
rounded up, and that rounding up gives 
us room to  get to  the very end of the ar
ray. (Actually, it also caused the problem 
of going beyond the bounds of the array, 
which made us add line 55.) There are 
several ways to  overcome the problem, in
cluding preventing the array ever from 
having an "undesirable" number o f items. 
For me, the simplest thing to do is to

10 PT=INT(TL/2+.5): IV=PT

20 IF L1$(PT)=SW$ THEN GOTO [found it! PT 
is the number of the item]

25 IF ABS (IV)=1 THEN GOTO [the search
has apparently failed]

30 IV=(INT((ABS(IV))/2+.5)

40 IK L1$(PT) SW$ THEN IV=-IV

50 PT=PT+IV

55 IF PT TL OR PT 1 THEN IV=-IV: PT=PT+IV

60 GOTO 20

F ig u re  2

check the last item in the array if the 
search fails. If they don’t match, then the 
search actually has failed. But if it  does 
succeed a t th is point, I do have to  assign 
the value of TL to  PT, as PT is what is car
ried in to the main program to  tell what 
item number was found. I do the entire 
thing in line 70:

70 IF SW$ = L1$(TL)
THEN PT =  TL: GOTO [found it!]

I also have to  change line 25, so that 
the GOTO there branches to  70.

If the compare in line 70 yie lds a 
false, then the search has really failed, 
and you drop out o f the binary search 
algorithm. Let’s now look at the complete 
algorithm  in Figure 3, which is missing 
on ly the line numbers after the GOTO 
statem ents which w ill link the search to 
the programs you use it in.

10 PT=INT (TL/2+.5): IV=PT

20 IF L1$(PT)=SW$ THEN GOTO [found it]

25 IF ABS (IV)=1 THEN GOTO 70

30 IV=INT ((ABS(IV))/2+.5)

40 IF 1,1$(PT) SW$ THEN IV=-IV

50 PT=PT+IV

55 IF PT TL OR PT 1 THEN IV=-IV: PT=PT+IV

60 GOTO 20

70 IF SW$=L1$(TL) THEN PT=TL: GOTO 
[found it]

80 REM Search has failed and you're out
of the binary search algorithm.

F ig u re  3
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Announcing.

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

•  Unified Operating System
•  Disk File 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 File Manager and 
the Basic combined use only slightly more RAM than Apple DOS® alone. Requires 48K Apple II® with 
Disk II.

O perating 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 “control-D...”)

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

E dito r/A ssem bler/D ebugg er
•  Line Editor

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

A vailab le  N O W  at S pecia l Introductory Prices
•  Operating System +  File Manager $24.95
•  Operating System +  File Manager + Basic $49.95
•  Operating System +  File Manager + ASM $49.95
•  Operating System +  Rle Manager +  Basic + ASM $89.95
•  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. 
20823 Stevens Creek Blvd., Bldg. C4-H 
Cupertino, CA 95014 
(408) 257-9900



microsystems
P.O. Box 687 

224 S.E. 16th Street 
Am es, Iowa 50010

DPim

DAIM is a complete disk operating system for the ROCKWELL INTERNATIONAL 
AIM 65. The DAIM system includes a controller board (with 3.3K operating system in 
EPROM) which plugs into the ROCKWELL expansion motherboard, packaged power 
supply capable of driving tw o 5 1/4 inch floppy drives and one or tw o disk drives 
mounted in a unique, smoked plastic enclosure. DAIM is completely compatible in 
both disk format and operating system functions w ith  the SYSTEM 65. Commands 
are provided to  load/save source and object files, initialize a disk, list a file, list a disk 
directory, rename files, delete and recover files and compress a disk to  recover 
unused space. Everything is complete — plug it in and you're ready to  go! DAIM  
provides the ideal way to  turn your AIM  65 into a complete 6500 development 
system. Also pictured are CSB 20 (EPROM/RAM) and CSB 10 (EPROM programmer) 
which may be used in conjunction with the DAIM to  provide enhanced functional 
capability. Base price o f $850 includes controller board w ith  all software in EPROM, 
power supply and one disk drive. Now you know why we say —

There is nothing like a

Dflim Phone 515-232-8187



A C om ple te  M orse Code Send/R eceive  
Package for the A IM  65

Here is a valuable program for any AIM user. While it will
be of most interest to a HAM radio buff, the techniques DeP? of'fiath?Physics
which include the use of timers, interrupts, table lookups, The school of the ozarks
and so forth should be instructive to everyone. p t  L o o k o u t , m o  65726

I. FEATU R ES:

A . Send Morse code using the AIM 65 
keyboard. A 256 character buffer 
perm its typing ahead.

B . Send pre-loaded Morse code 
messages. Three messages to ta l
ing 256 characters can be sent.

C . A simple interface c ircu it allows 
the program to  operate as an elec
tron ic keyer.

D . Code speed in words per m inute is 
entered on the keyboard and 
displayed on the AIM 65 display

E . Control o f the entire program is 
from the keyboard.

F . A single integrated circu it pro
vides the interface for receiving 
Morse code.

G . The received code is converted to 
alphanumeric characters on the 
AIM 65 display, and is scrolled left 
as the code is received.

H . Code speed is adjustable from 5 to
99 wpm.

II. O P E R A T IN G  IN S TR U C TIO N S

The fo llow ing paragraphs serve as an 
operating guide for the program.

A . Load the program given in the listings 
and construct the interface circu its 
shown in Figures 1 and 2. The cross
coupled NAND gate interface in 
Figure 1 is not needed if you do not 
operate the program as a paddle-type 
electronic keyer. Set the P register to 
zero before starting the program.

B . Execution begins at address $0500. 
A fter in itia liz ing the program, three 
messages (called A, B and C) may be 
entered from the AIM 65 keyboard. As 
messages are entered they w ill ap
pear on the display, and they w ill be 
recorded by the thermal printer if the 
printer is on. If a mistake is made, 
pressing the DEL key w ill clear the 
character and a new character may be 
entered. The RETURN key is pressed 
when a message is complete. An ex
ample o f a message is “  CO CQ CQ 
DE KOEI KOEI K." Message A is the 
firs t one entered, message C is the 
last. The sum of the characters in
cluding spaces cannot exceed 256. 
Pressing the RETURN key at the end 
of the th ird message causes the pro
gram to proceed to the keyboard-send 
mode. If you do not have any 
messages to  place in memory, hit the 
space bar and the RETURN key three 
times in succession to enter the 
keyboard-send mode.

C . In the keyboard-send mode, pressing 
a key w ill cause the corresponding 
Morse character to  be sent, while 
pressing a contro l key w ill cause the 
correspond ing  con tro l opera tion  
(described below) to be carried out. 
The keyer w ill also operate at this 
time if you wish to  use the keyer 
rather than the keyboard.

D . The firs t thing you w ill want to do in 
the keyboard-send mode is set the 
code speed. Press the CTRL key; and , 
while holding down the CTRL key, 
press the S key (S is for "speed” ). 
Release these keys and then enter the 
code speed at which you wish to 
ope ra te . The tw o -d ig it dec im a l 
number should appear at the far left 
o f the display.

E . Pressing CTRL A, B, or C w ill cause 
the corresponding message to  be 
sent. Any set o f spaces in any o f the 
messages may be interrupted by the 
keyer (to fill in an RST report, for ex
ample), but they w ill not be inter
rupted by keyboard entries other than 
contro l functions.

F . Morse code may be sent from the 
keyboard by typing the characters. 
They appear on the display as they 
are typed, and they disappear from
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the display when they are sent. You 
can type ahead o f the Morse code be
ing sent by filling  a 256 character buf
fer. (No warning is given for a fu ll buf
fer because, in my experience, you 
rarely get 256 characters ahead.) If 
while sending Morse code w ith the 
keyboard you find that you have made 
a mistake, perish the thought, a delete 
function has thoughtfu lly been provid
ed. Use the DEL key to  try  to  get to  the 
m istake before the send program gets 
to  the character (this can be challeng
ing at high code speeds o r w ith slow 
fingers). Also, if you delete when there 
are no characters le ft to  delete, you 
w ill get the contents o f the entire buf
fer. Hit the RETURN key if th is hap
pens. RETURN starts the entire pro
gram over.

G . The RETURN key serves as a panic 
button. It w ill restart the program 
when you are in the keyboard-mode. It 
can get you out o f desperate s itua
tions. The RETURN key followed by 
the F1 key puts you right back in the 
keyboard-send mode w ithout affec
ting the messages A, B, and C.

H . The speed can be changed at any 
time, even in the m iddle o f a message 
or when the  send b u ffe r has 
characters left to  be sent. However, 
the CTRL S interrupts the program un
til the two-digit number is entered; so 
if you are in the m iddle of a dot or 
dash, the transm itter w ill remain on 
until you fin ish entering the speed. At 
that time the code element, the 
character, and the remaining mes
sage w ill be sent at the new speed.

I . If you wish to  preload the buffer while 
the “ other guy”  is sending, you can 
press CTRL L (L is for "load” ). The pro
gram loops while you load the buffer.

J . CTRL K returns the program from the 
load loop (or the receive mode) to start 
sending the code in the buffer. CTRL 
K always sends the program back to 
the keyboard-send mode, disabling 
the CTRL L mode and the receive 
mode.

K . CTRL R sends the program to  receive 
code. The program w ill copy code over 
a wide range o f code speeds, so ad
justm ents in the code speed are infre
quent. However, if you want to be 
"r igh t on," the left-most d ig it o f the 
speed display w ill blink if your speed 
is too fast, while the right-most digit 
w ill b link if your speed is too slow. 
B linking d ig its  are produced by 
measuring the incoming dot length. 
Variations in the dot length of the in
coming code may cause both d ig its  to 
blink. Then you are "r igh t on !" Noise 
spikes are typica lly regarded as ex
cessively short dots and w ill cause 
the left-most d ig it to  blink.

terface circuit may be omitted if you do not wish to 
operate in the keyer mode.

L Do not spend a lot o f time trying to 
zero-in on someone's code speed. The 
fin ite  resolution of the speed settings 
prevent a measurement that is more 
accurate than about 2 wpm. Varia
tions in the weight ratio and other per
sonal characteristics o f sending will 
also affect the actual speed. The 
code-speed measurement w ill be ac
curate for machine-sent code, from 
W1 AW or another AIM 65 for example.
The received code will appear on the 
AIM 65 display moving from right to 
left. A too-high speed setting is better N 
than too low.

M . The bandwidth of the interface circuit,
j , o  0+5V

K 7  ^ ~ V

AUDIO I 
INPUT I---

an LM567 tone decoder, is narrow, so 
tuning is delicate. W atch the LED out
put carefully until it blinks in syn- 
cronism w ith the incoming code. 
Practice copying W1AW broadcasts 
until you become fam iliar w ith the 
opera ting o f the receive mode. 
Remember that an AIM 65 and an 
LM567 are somewhat less powerful 
than the human mind and the ear 
when copying faint signals in the 
presence of noise.

. You can return from the receive mode 
to  the keyboard-send mode by the 
CTRL K operation.

X 7
Figure 2: Interface Circuit for the Receive Mode. The 
5K potentiometer is adjusted to  correspond to the 
center frequency of the CW note. The signal is 
tuned with the receiver until the LED flashes in 
unison with the code being received.
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TABLE I. Routine Location Table. III. B A C K G R O U N D

LOCATIONS

$0200 - $Q2FF 

$0300 - $03FF

$0420 - $045C 

$0480 - $QU37 

$a*F3 

$0500 - $0564

$0565 - $0582

$0583 - $058E

$058F - $05A2 

and

$05F4 - $05F9 

$05A3 - $05F3

$0600 - $065F 

and

$09A7 - $09C7

$0560 - $0671 

$0672 - $0684 

$0685 - $069A

$069B - $06A5 

$06A6 - $06BF

$06C0 - $06E5

$06E6 -  $ 0 5 ®  - 

and

$0904 -  $09A6

FUNCTION

Messages A, B, and C are stored in these locations. 

Keyboard buffer. Holds up to 256 characters so you can 

type ahead.

ASCII to Morse Code Conversion Table 

Morse Code to ASCII Conversion Table 

Conversion of comma (,) in Morse Code to ASCII.

Routine to initialize certain registers and input the 

three messages with the keyboard.

Set up interrupt vector and start servicing the keyboard 

on an interrupt basis.

Initialize the keyboard buffer memory locations.

Keyboard wait loop. Program waits here until a keyboard 

entry has been made to the buffer. When such an entry 

is made, the program sends the character.

Subroutine SEND. Contains subroutine DOT at $05CB, 

subroutine DASH at $05E4, and subroutine TIMER at S05E9. 

Subroutine KEYBOARD. This subroutine is part of the 

interrupt routine that scans the keyboard. If a key has 

been depressed, it stores the ASCII character in the 

buffer, unless it is a control character. If it is a 

control character, the appropriate control function is 

implemented. For example, Control R sends the program 

to the receive routine.

Subroutine DISPLAY. Used to display characters on the 

AIM 65 display.

Subroutine MODIFY. Used to shift the elements in the 

display buffer to the left.

Subroutine BACKSPACE. Used to shift the elements in 

the display buffer to the right, entering a blank (space) 

for a deleted character.

Subroutine CLEAR. Used to clear the display buffer. 

Subroutine NONAME. Used to clear the display location 

that contained the character just converted to Morse code. 

Interrupt routine for keyer.

Interrupt routine to scan the keyboard.

Morse code send/receive programs 
have appeared in several forms in the 
literature. Consult the bibliography for- 
some useful references. The routines- 
used in th is program have previously 
been described by the author's articles in 
MICRO (MICRO is published by MICRO 
INK, Inc., P.O. Box 6502, Chelmsford, MA 
01824), and w ill not be described in detail 
here. Table 1 locates the various routines, 
and the  re fe rences g iven in the  
bibliography will explain most o f these 
routines.

The keyboard is read on an interrupt 
basis, making extensive use o f the 
m onitor subroutine ONEKEY at $ED05. 
A ls o , th e  k e y b o a rd -re a d  ro u t in e  
d u p lic a te s  the  m o n ito r sub ro u tin e  
GETKEY at $EC40, w ith some important 
m odifications fo r interrupt operation. The 
T1 tim er on the user 6522 is used to pro
duce in te rrup ts  every $8000 m icro
seconds, at which tim e the keyboard is 
scanned.

The Morse code receive algorithm 
may be summarized as follows: Define 
the presence o f a tone as a m a rk  and the 
absence o f a tone as a s p a c e . The receive 
program idles in a loop until the leading 
edge of a mark element produces an in
terrupt request (IRQ). At that time, a mark- 
counter memory location is incremented 
at 1024 microsecond intervals until the 
mark is gone. During a space a space- 
counter memory location is incremented. 
When the space-counter is equal to  Vi 
the dot length as determined by the 
speed setting, then the mark-counter 
memory location is examined to  deter
mine if the mark was a noise pulse, a dot, 
or a dash. If the mark counter was less 
than V2  the dot length, the mark is regard
ed as a noise pulse. If the mark counter is 
between Vi the dot length and tw ice the 
dot length, the mark is regarded as a dot. 
If the mark counter exceeds tw ice the dot 
length, the mark is recorded as a dash.

As soon as a decision is made about 
the mark counter, it is cleared to  prepare 
it for the reception of the next Morse code 
element. Meanwhile, the space counter is 
continually being incremented once every 
1024 microseconds. When it exceeds 
tw ice the dot length, the program con
cludes that an entire Morse character has 
been received; and the corresponding 
alphanumeric character is displayed on 
the AIM 65 display. As the space counter 
is incremented further, it reaches four 
tim es the dot length; at which time the 
program decides that a word space has 
been sent, and a space appears on the 
AIM 65 display. At th is time the space 
counter is cleared, the speed setting is 
checked to see if the operator changed 
the speed setting on the AIM 65, and the 
program returns to  the wait loop to  wait 
for the next mark.
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The author is aware o f receive pro
grams that use autom atic calibration of 
tracking on the incoming code speed. 
Consult the bibliography for details. My 
own experience is one of frustration 
because the presence of noise and in
terfering signals affects the autom atic 
calibration, although I have heard reports 
that Bob Kurtz’s program works nicely. In 
the present case, we have used manual 
contro l o f the code speed w ith good 
results. Some experience and practice is 
useful. Bob Kurtz’s program could be 
adapted for the AIM 65, and could also be 
adapted to work w ith the present send 
programs.
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Code Typer," 73, January 1977, p. 100.
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I977, p. 56.

3 .  P o l lo c k ,  J a m e s  W ., “ A 
M ic ro p ro c e s s o r  C o n tro lle d  CW 
Keyboard,”  Ham Radio, January I978, 
p. 81

TABLE I. Routine Location Table, continued.

LOCATIONS FUNCTION

$06EE - $073F -  Interrupt routine for Morse code receive program.

$0750 - $07A5 - Control S routine. Converts decimal entry of speed to

the number needed to load the timer.

$07AB - $07B5 - Subroutine TMELOAD. Used to load the timer for the receive

program.

$07B6 - $07C3 - Subroutine UNTITLED. Used to display the Morse code

character that has just been decoded by the receive program.

$0820 - $0901 - Receive routine.

4 . DeJong, Marvin L., “ A Complete
Morse Code Send/Receive Program 
for the KIM-1,”  MICRO, April-May I978, 
p. 7.

5 . Kurtz, Bob, "Morse Code Reader Pro
gram,”  6502 User Notes, No. 11, p. 9.

6 . DeJong, Marvin L., "B u ild  the KIM

Morse Code Listings < > 84B0 36 3D 2F 20
=0420 8 y 00 •V r_; < > 84B4 20 20 20 elk)
.74 £ •“» 00 00 00 f; P C > 04B8 37 28 20 28

% 0 42 8 0 8 80 00 08 C > 0 4 BC 0 zi H) — “•
0 4 2C CE O r- •-C 94 < > 04C0 20 20 20 cl *0
043 0 F C ! 3C 1C ■ y 04C4 20 20 20

y Pi 4 < 4 8C 04 o4 C4 •C > 0 4 C8 2 0 2 0 2 0 20
8 43 8 P4 {■— “T- <: > 04CC 3 F 2 0 2 8 28

*4- \ •: ’ 00 0 f ‘ — ■“y <:m>=04F0 i  y  y  4 y
0440 00 :”! O ••1K>*:=8580

< > 0444 90 4 k) D0 /5 0
< > 0448 08 28 —

i  O By 058 0  78 S E I
< > y  4 4 y 4 c E0 H 0 F8 0501 R9 LDR #R8
■c > 0 45 0 68 p. O 50 ■i i7‘ 8583 3D j f i R08C

0454 C 0 30 •1 ;- i 70 858 £ n S LDR #01
045 8 T-. . 

b i
O 8 8 958 8  8D S IR  R008

045C '? fi 28 - j i  -J =: f t  p p y . S IR  R002
£'58E 2:0 JSR 0 6 SB

: C t ‘~\ '  — i-'l 4  R M 
y  0404

•C > 0 4 SC 44 48 
C > 0 4 9 9  48 
■s. y » 4 y 4  4U
< > 043 8  42 
C > 04 9 C 5 fi

y  4  h  y  _! o
k) '■+ H '“f — >r3 

C y  0 4 0 8  2 8
< > 04fiC  20

28 45 54 8511 R2 i Pi' : ' ?r
41
F5

4 V
P‘ er -1 c,

A 8  
94

LDY
STY

# 8 8

- r- H D
*■£ r- q  .-i P VI

•j bR
T

P ‘—i 1; :~
C Ci iA

H-n

2 0  2 y  
2 0  S S

05  ID C9 CMP #7F 
D0 BNE 8531.

•.i. hi' 
■"7- •“ }

® j i r
0521 
.0523 88 DEV 
80 24 99  S IH  8200 /

Keyer," 73, September 1979, p. 80.
7 .  DeJong, Marvin L., “ An AIM 65 

Notepad," MICRO, September 1979, p.
1 1 .

8 . DeJong, Marvin L., “ AIM 65 in the 
Ham Shack," MICRO, September I979, 
p. 29.

0 5 2 9  20 JSR 
y52C b i5 PLA 
052D HR TA?(

=: ■;:> ~ -1 p p-, p
852F  90 BCC 
053 1  C9 CMP

F 0
r-Q0535 

0 5 3 ? 
0539  
05 3 C 
05 3D 
05 3 E 
8 5 4 1  
054 4

y  6 E Q  
r-MP

0517
#5B
8 5 5 F

BE8 054C 
STR 0 2 0 0 , V 
! K f l
r HH
i h a  v

y->4 i 
0548

;y
6 8

0660

0528

y b 4 H 
054C 8H 
054D 48 
0 5 4 E  2 0  
0 5 5 1  2 0
055 4  68
055 5  FtP 
0 5 6 8 8

y d j H h o
y  5 5 B E 0
0 5 5 D <38

R P  i f lX  
C8 I NY 
D0 BNE

P H P
JSR
■ - 9

P LB
T

I N V  
I  N X
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Morse Code Listings, cont’d.

'50 /50 /50
855 F 20 JSR 0698 05CB ft 2 LDK fiCil 062B C9 CMP #04
0562 20 JSR Cx-cr*. V  o 05 CD fC D E C .. ft000 062D 80 h n s 064
9565 ft 9 LDR #C0 05D0 20 • J b K y] ^ _~

-.1 ■“ r—
>D Dir ft 8 TfiV

O Tv S 1 ft R404 05 D3 CR DEX 0630 B6 LDK 00,
056ft ft'9 LDR #86 05D4 D0 BNE 05D0 0632 8fl TKR
056C 8D SIR R405 05D6 RD LDR R0-00 06 ii 48 r nn
056F fl9 LDR f?yj 05D9 4R LSR R 06 J 4 p p. LDR 020
0571 o STR R80E 850 ft 80 Rf:s 05E3 0637 ft ft TftX
0574 R9 LDR #40 05DC rr INC R000 y & i o 58 • T

:-f i— i
i D 3D STR R00B 05 DF rCQ y kiv i 11 0639 20 JSR v; “ H

0579 ft 9 LDR #FF 05E0 4C JMP iZi —rj _i rJ' Ki 06 3 C "7 0! Z-IZ. X
057B 3D STR R006 05E3 60 RTS 06 3D bo PLfi

ft 9 LDR #FF 05h4 ftii l d :>( #83 063E ft ft ri-/\

0530 3D C T £•• •: { R805 05E6 IMP 0 5 C D y D -11 D9 CMP 000;
0583 ft 9 LDR #08 05E9 ft 5 : r-.L-: H -07 " 0642 F0 w iZ. . 064;
0535 c- b i ft 20. 05EB 3D 9497 0644 P o I NX
}7t p / 85 SIR T' *">

05cb 2 C P T J fi 4 9 7 0645 4C JMP y p i;
9589 ft 9 LDR #03 54 5 FI 10 P P 05EE 0643 60 RTS
858B p STR cl _L 05 F 3 60 p _r' 0649 09 •“ hi p #0D
:Ti =* OrJ L-‘ SIR 23 § 5 F 4 06ft 6 0648 D0 BNE 065!
958F ft 8 LDV #00 0 5 F 7 id C •JMP i'^Pv w LT r 4y J M R 050;
0591 cr CL I 0 D:r H Ij 0650 09 CMP #12
S 5 9 2 ft 5 • Pj H ;"> ~ ~ r; E h NOP 0652 D0 BNE 065'
y ~j y 4 f■ M P cl K) 05FC E h NOP 0654 4C JMP y o ci k
0596 F0 H E hi y ̂ !r: c: 05FD E h NOP 0657 A JMP 09R1
0593 p i ■_DR 20 ) / V ~ r-■: i_ NOP y q D  h Eh NOP
8599 flfi Tftx 05FF ER NuP 065B E h NOR
059B 20 JSR 05 R 3 0600 48 -HR 0 6 o  C ER NOP
059E r- 7-. INC “• ~r

0601 29 RND #E0 065D ER NOP
05H0 A fct :’_- JMP 05F4 0603 CiTi i r~: P r- 0623 065E Eft NOR
05ft 3 D L-' i_C!ft 0400, 0605 68 PL H 065F ER NOP
05R6 F0 BEQ 0 5 C 6 0606 ’Q CMP #7F y t-6y ft 2 LDX ~?■* j._:-
0593 0R tl P L. 1 0608 D9 BNE 0612 0662 8ft IX ft
05R9 r\ ~  ■“ _■ 0588 060R L-b jr r* - H —- _ 4o PHft

.•i O PHft 06 0C r*.L-10 r ? T\ y664 BD l DR: ft 4 3 5
05 RC 80 p f; >- 0584 060D j— M MOP y p 1 7 09 y k ft #30
05RE 20 JbR :~a — :•”** O

y & y E 20 JSR 0685 0669 20 JSR ii
0581 4C ■IMP 0587 0611 by DTCi s 066C 68 PLft
0584 20 T C D -• —' 05E4 ;7r - f; 9 CMP #58 066D HH TfiX
0587 PLft 0614 i_: -V 80S O •: *f 066E }_. jrj — t.j i.-' i_ i* t
~i rr r\ q

4C JMP 05R8 0 616 H0 LDV #00 066F A >7i 8PL 0662
05BB Hii r, v W kj c_ 0618 91 ST R -0671 60 RTS
058D 2 0 ■ J S R 05E9 061ft E6 INC y> i~, •' v] 8D STR R44C
05C0 CH DEM 061C - J S R 0675 ft 2 > p,vi— i~' v\ #03
0 0 L 1 D0 P ?*i h 05BD 06 IF 20 T P 0660

” 7 BD LDR R433
0 5 C 3 68 RTS 0622 68 ~ T C 067ft L-H —- i— \ 1
05C4 f'r O CLD •.-*•- o •— —■68 PLft yj h: i H 9D b ! H ft 4 3 8
05 C 5 H H NOP 0624 V. ~i' CMP ?r t **. 06 7E po r Kivi. ! 5 :* ;
05C 6 H r. t :

#04 ,C "■ - ?r£\ ■r k;
.j ■: *1 M pP; 067F E8 I NX

050 8 -"t >-• rur.
J Hr “ q p. ;% - - 4C • hyp 0758 >i> ’z- o y E 0 CPX #15
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Morse Code Listings, cont’d.

fO*=8 682 <K>=t:=86El
58

B00
/50

TRY8682 38 “7 “"7:-L> O { i’ y bhl
8684 68 RTS

#18
86E2 68 rLR

8685 ft 2 LDX 86EJ Rfl i ftX
8687 BD LDR R43R, K 86 E 4 68 PLft
y 6 h h ~ Q, i_ I NX 86E5 48 RTI
868B 9D STR R43R.X 86E6 ZU BI I i-i (T1! r*!•: •: rj is

868E Cfl DEM 8bh3 58 BVC >74 ■JT iT [T*1/ i—
868F 0ft DE X 86EB 40 JMP •-”irj yj -f

8698 18 q r-t •; L_ 8687 86 EE d  y JSR 87RB
8632 ft 3 LDR #28 86F1 H9 LDR #28
8634 C’ L-’STR R43R 86F3 ■zi ‘j-: i •: • — i H.yyD
w o -7
V  O J •• 28 JSR 8660 86F6 F8 — r~w 86F3
8 6 3 P D K} p T 86r 8 RD LD h R881
863B ft 2

r. i. /
i_ L*s i #13 86FB iy BPL 8718

8 6 3D H9 L D fl #28 86FD E6 INC 1 R
869F y  0 STR R438, X 86F F D8 BNE 8783
86 R 2 Cfl DEX 8781 F 6 INC IB

-1 Ci BPL 869F 8783 Eft iji-tn
! i i —■■

8 6ft 5 68 K : b •7* “7 .•! HH NOP
8 6 fib j. j™; r r 8785 b H r-i n P
86fi7 HO LDR ii 3/86 ER NO?
86R9 E5 SBC 8787 ER NOP
86ft B 09 CMP #12 8/88 ER NOP
86ftD B8 BUb 86BF 8783 J—j X PLR
86ftF o STR 24 878-R ft 8 T Q - v

86 Bi 38 SEC 878B 68 p l h

8SB2 ft 9 LDR #11 8 78C HR TRX
8 6 B 4 E5 s P;) ' 87SD fTO PLR
86 B 6 fift \ H'K 8 7 p. P 48 RTI
8687 ft 9 LDR #iiy 878F ER NUH
8689 9 D STR H43H, X 8710 £L'*C! JSR 87HB
8680 28 JSR 8668 •."i ” X “!• Eb INC •1 Q
Ki D D r iT :-7t %) D  T  C 8715 D8 BNE 0  7 '1 ‘t-
>Ti -T r- -7:-V r_: 40 PHft 8717 Eb INC -1 c

8601 8ft IX fi 8719 R5 LDR 13
8602 4y PHft 87 IB C5 CMP ID
8602 98 TVR 87 ID 98 SCO 8bh 1
8604 48 PHR 8 /IF D8 BNE 8727
8605 H  i i : s LDR h  y y D 8721 LDR i H
8608 HND siy 8723 -q CMP
860ft F8 BEQ 86E6 38 ii’ L* 86F1
:-7i iT P ftD LDR R088 8727 R3 LDR #08
0SCF 38 BMI b f 8729 R5 STR 1R
86D1 28 ■JSR i-t ̂  C P: y r' b STR r-.

I D
86D4 40 JMP 86Dfl 872D ft 3 ■: H P: #28
86D < 28 JSR 85E4 872F •~S "■ . T -r-

H 1 :: R88D
86DR ftD LDR R880 8 7 3 2 F8 P F  Q 872F
Z-. f. f; r. Oft RSL R 8734 ft:: LDfl - 8 - M

8 6 D E 1 8 BPL 8 6 0 0 37 7 7 1 0 C-DJw •: ■— 8 7 1 8

86E8 PLft ■ri -• -1 q ftD LDR R 8 6 1
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Y\ y :t: —  y j 730
58
8 7 3 C 58 CL I
873D 40 JMP 885E

8748 Eft NOP
8741 E H NOP
3742 Eh NOP

8 f' 4 3 hH NOP
" A

KS ■; Eft NOP
- 7  X

■o 1' Eft NOP
8746 ER NOP
8747 P  H NOP
8 748 ER NOP
8743 ER NOP

874ft F H NOP

87 4B ER NOP
8740 ER NOP
874D ER MOP

874b ER NOP
A74P ER NOP»  *

y j f' . J- hl3 28 .TsR
PHR

b3bt-

8753 48
8D STR R438

8757 28 • J h K y b b

375ft 68 P  f l

8 7 5 B J o SEC
8 7 d C b r* C O p #38

875E 0fi ftb-L .  !  ■:

8 f" 5 F 0fi ftSL 'ri

8760 0R RSL p.

3761 0H ftbL .  f t

8762 85 FT ft
8764 yj JSR b b J  C

8767 48 PHR
8768 8D STR R439
376B 28 JSR 8668
876E 6 b p i  ft
876F 7 ft r r p

8778 E3 r  d  f
_ •  U ;  • - / #38

“ • ■i o f; I f*■JJ  i ;  c _

: " t  “7  "7* h  d  r* • I  -1
’  ■ { - * J -  J -

-pi 7  7  p ; 48 PHR
k j b 23 RND #F8
8778 4R LSR ft
8773 85 STR 10• — —.
y j .*■ f  t'- itn f- i

w t  7 7 r** .•1 < b P ;Z i
i  :

877D 1l o f-f r

87 7E 65 RDC 10
O  :“ 4 85 -■> i7>

i  n ■ r_*
8782 68 PLR
w “7 “• . & i r.

f ’  O  J - HNU
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Morse Code Listings, cont’d.

CK>*:= t-i 1-;-r
j ~ =:•-=
0 «'o5 nt-’-L JL 'rJ
0787 83 bTH 10
0789 4 b •“EC
y r'b'H M2 LDX #00
878C •R3 L D R #94
y i'oE Q'~ ■ — T! n r~ p

0790 R9 LDR #84
0792 85 SIR 09
0794 fl5 LDR
8796 —D 10
yj { OP STR 0 8
879R H5 LDR 09
y 79C — SBC #00
879E 85 STR 09
87R0 E8 T fe j *./

1 Vi:'\

87R1 r j j>j BCS 0794
07R3 O  D

C  T  •. /
— i \m\ y

0 r'H 5 60 RTS
>_> f' Hb hH NOP
87R7 E h NOP
87R8 ER NOP
87R3 C  Q NOP
0 7Hfl ER NOP
87RB R9 LDR #00
87RD O L*"" C  T “i

n  '-j  Kj O

y I*** b y fiS LDR #04
0782 O

L- STR R009
Ci ~~ Q  —J 60 r--. * r  ■“  

F : i Z-

87BS 38 TVR
07 B 7 09 ORR #80
07B9 R8 TRY
07BB B9 xDR 0400
878D 28 JSR 0 672
07 ce 20 JSR 8660
07C2 by RTS

K * = 8 8 2 0
y

i_.T i 8 C p T

0821 Ci=: LDR 0 !**
o •” “• o •=; STR XX

K? O i • J per STR 14
0827 pc- •:t p “• iT
>7*0 0 0
•’_ /  w 85 b i H .*! ”

0 82 B Pi 9 LDR #00
082D 8 5 b j H X “> -i- — *

H) i r 85 STR 15
y H J1 0 bT H X  “

0833 85 STR j r j
- >  >z.-

K 1 0  - >  ■J STR 1  S- i

-  —:_L: O J ;-  •'
p c r i -  T

—• ;  n '1

0839 06 HSL 14
08 3 B 2 b ROL l“-‘
08 3D 86 RSL -T —

yy3h Z b ROL ‘I ̂

yb4i >_) ~- w C {: ■: _ — •i iT

0843 26 U L. 2.

0845 0fi O C I; f l

8846 4 ce i-r A T -i- L-*
0848 b b ROR •I

8 8 4 R ft 9 LDR # 8 0
0840 O STR Ifi
084E p •“ STR a r - .  

-L  D

0858 Hi p-. .
LUh

i i  o  • "

0852 8D STR H00E
8855 H0 : r - . - :  i  

T
#  “4 
”  r_ ' u~

0857 flD LDR O -7r :-7t -1 
•: •: >■_' r_ -

08 5 R 58 CL I
885B j  •“ JMP 085B
885E 20 i —. 07ft B
8861 r~C.C I NO ifl "
aoiT-- D8 BNE 0867
W  O  E7--1-' o b Eb INC IB
8867 R5 LDR ID
8869 05 CMP IB
ybb-B 98 b CC 0 R F
y b b u D0 pWp 0875
086F R5 LDR 1R
8871 05 XL-
:-7i O "7 *7* B0 BCS - i —  —

KSO r

08 7 5 R9 LDR #20
08 7 2D AND R88D
087ft i— "Ci BE 8 ■r.. ~ —

08 7C JMP 085E
087F R5 LDR 19
::7r O p -j f; jvjp x u
ri p p ~ 90 BOO j.̂ pp~
■r* O O “ r*: w bNb y b c- u

K J: — :3881
50
0887 R5 i r* 18
8889 0 CMP
888B 98 D >_• 0 8 ft E
ybbu 98 TVR
888E yn RSL o: •:
8881- Hb t • •:• n t
8890 R5 LDR 1l 7s
y y 9 y 05 CMP 15
0894 98 B  C  C y} p n X
8896 r, ■* i.-- •-./ BNE :-J H jr: b.
8898 R5 LDR X o
889R r* ~ f jvj p 14
8890 O M DPPU 88R1

889E 08 T jii !i ri T
089F d kj tv L- X 0 8 ft L
y Q A i ft 5 :• D R 18
08 R 3 f;;=7 CMP 12
88R5 9 0 BCC :--t P P P
88R7 ft 9 LDR #R0
08R9 R2 1 Pi V #00
88RB 2 8 JSR PF7R
8 8 RE ft 9 ; r-a •— —• •- #00
y b b y crO “ T

d  i n X c

88B2 o STft 13
88B4 R9 LDR #20
88B6 2D RND R 0 8 D
8889 F8 3 E Q 88B4
08BB JSR 07RB
8 b b h E6 INC 1R
8808 DO BNE 0804
8802 LLA INC IB
8804 RS LDR IB
p f; f. L- • j f;MP ■i

8808 90 o  r• >”■■x.- ■fl p p ■<,

ybbfl r-. -.-i BNE 0pf;.:p

R5 LDR IP
880 E 05 CMP •1 i

88D8 90 d  r* 88 B 4
88D2 20 7 C “ 8786
08D5 R0 LDV #01
0 b 0  7 R9 LDH #20
08D9 2D RND R00D
08DC ~ ;-7- BEQ Hj kj L-! !'*
88DE 20 “ C D 07RB
8RFi “ r INC 1R
88 E 3 DO- 08E7
88E5 Iz. O INC ■J: p:

88 E 7 ft 5 LDR, 4 D
J-L.:

88 E 9 f; CMP 1 J*‘
ybhb 90 BOO 08D7

:k >*= i
“ r~ r 
i) O •_ L

50
08 ED D0 BNE 08F5
08EF ft 5 i ftp in
88F1 C5 CMP £■

88F3 3*0 BCC ::7r p p : 7

88 F 5 y  yj . • ’■“? ?T :* h  b

88F8 "~t L- JMP 0828
88 FB H P LDR #ft0
•7* O r's O  - L-? ft 2 i r wi— j #01
88 FF ACL ; , JMP 08ftB
8982 ER NOP
8 9 03 hH NOP
0984 RD LDR ft 0 0 4
8 y 0 i* fly s r-.Q  •— —• •. ••«H 4 H
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Morse Code Listings, conclusion
8 9 8 f t C  9 C M P

8 9 8  C F 8
f t f t n r j.~

8 9 8 E r j O R f t H 4 7 F

8 9 1 1 4 9 E O f t # F F

K )  j ?  X  _> D 8 B N E k )  b *  Z> y

8 9 1 5 f i 2 L D X ? ?  - v

8 9 1 7 p p
S T M R 4 2 R

8 9  l i i 2 8 J S R E D  8 5

8  y  i  D ft ft p. ij
8 9 i E 3 - 8

p: M 5
8 9 9 C

: 7 f O  
o ’  _■* — f t  9 :: r - . a  f t  P

8 9 2 2 3 D ■— : T—: f t  4 8  8

8 9 2 5 f t D L D  ft f t  4 8 2

8 9 2 8 4 f t L .  —1R ft
8 9 2 9 B 8 B C S 8 9 4 B

y:- j~- ̂  £ f t  2 L D M # 0 3

y> Q ft • 1 —’ L D f t # 7 F

8 9 2 F S E C

8 9 3 8 6 f t R 0 R ft
y 9 i i . 4 8 P H f t

y  9  j 2 8 • rr h l - y n

— rr; o
L D f t ft 4  8 2

8 9 3  8 4 f t L S R ft
■ ft ' 9 8  

ftft 1 £•
T _L.

8 9  3 D D 8 B N E

8 9  3  F F 8
Q O O f

8 9 4 1 6 8 P L f t

8  9 4 2 f t D L D f t f t 4 2 B

8  9  4  5 E  0  R ttP ft
?8947 ft ft TftXr- j- ? jU

f t  4  2 f t'rj jr: * •: =-.11- — Ks ~ '-*■ D 2 8 • J S R E D S  5

0 9 4 E P\ P v
0 9 4 F

r-. -.*i L ’ 'r-; B N E 8 9 5 f t

0 9 5 1 . H D
: !"*: C' 7~_ -4-

k >*=8954
50
0954 C 9 CMP #h t
8956 D k) FT: ”• 8950
8958 90 B C C 0 9 9>”•
895ft 38 BMI 099C
8 9 5 C Eft NOP
895D Eft NOP
895E Eft .NOP
895F ft ft TV ft
8968 0ft J- L R
8961 0ft j*i i n Z: l_ fi
8962 0ft n i— H
M 9 ft 8 TftV, - J J > r*.kJ j? D 1i- H>_-‘ L  L-! H h -4- -X H

Q X. "7 4ft LSR fl

8 9 6 8 y  y b U U 8 9  6  D

y )  j? r. H 0 8 I N  V

g q g g p ;  a  
s .- ' y B N E 8  9  6  ^

8 9 6 D f t  f t L D f t r* ̂  X  X  /

8 9 7 8 O P H f t

V ’;  J7- / 8 f t I K  f t

8 9 7 2 B E Q 8 9 9 8

8 9 7 4 X  j? H N D # 1 8

8 9 7 6 B E Q €\  1- i  ~S

8  9  7 3 A h P L f t

8 9 7 9 2 9 h N D # 3 F

j y  i  D 4 0 J M P 0  9  17:

8  9  7  E 6 8 P L f t

8 9  7  F 4 8 P H f t

y y y y A N D # 4 8

8 9 8 2 L ;  y B N E 8 9 9 8

6 8 P L f t

8 9 8 5 4 8 P H f t

8 9 8 6 2 9
O K I  p . -

# 8 F

8 9 8 8 •: B E Q 8 9 9 8

8 9 8 f t C 9
r  m  f t # 0 0

8 9 8 0 B 8 b  L- a  ft f t

8 9 8 E 6 8 P L f t

£* Q  C ;  P 2 9 f t N D # E F

Q  Q  I r-.
L - ! y B N E 8 9 9 9

0 9 9 3 6 8 P L f t

0 9 9 4 8 9 u  -  r i # 1 8

0 9 9 6 D e  B N E 0 9 9 9

8 9 9 8 f t  8 P L f t

8 9 9 9 4 * 3 J S R 8 6 8 8

8 9 9 0 6 8 P L f t

£ q q r ; .
P ; 8 TftV

8 9 9 E - 6 8 P L f t

8 9 9 F f t  ft Tftx
8 9 9 0 i l i  l “ ‘1

L D f t # 0 8

8 9  f t  2 f t  L-
—  r
Z '  ;  n f t  4  2 f t

: ; i : > * = 0 9 f t F

L~1

i-  ! 6 8 P  L  H

i A  M  H  f c : 4 8
r » * r  t

8  9 f t  7 L -  “ ■ C M P # 0 0

8 9 f t  9 D 8 B N E 8 9 f i F

8 9 f t B
C T f t- .

x  1

8 9 f t  0 4 0 J M P 0 9 f t  0

;-•* W  j— 0 9
f ; M p # 0 8

0  9 B 1 D e  B N E 0 9 B D

8 9 8 3 f t  9 L D f t #  f i

O  C  — ft 13 ST ft ij • .4 *,• •_

89B8 4 0 .IMP i? P

89BB C M P I r ' i  : - t

y y  d D D k j BNE 090 7
89 BF RD L D f t

x  .•!

89C2 49 E0R #88
8 90 4 o ST f t 94 1 1

89C 7 D  y RTS-

C lassified  Ads
OSI soflware-cursor 2 (back space & 

I clear screen from keyboard) for all 
comp, w ith D/C/W/M on break $5.95; 
Chess (fu ll graphics) $19.95. Word pro
cess (cassette) $9.95; Backgammon 
$9.95; (3) card game pack $15.95; U tili
ty prog's, memory map, etc. Catalog 

| $1.00. Send to:
Joseph Endre 
Progressive Com puting 
3336 Avondale Court 
W indsor, Ontario 
Canada, N9E 1X6 

I SYM/KIM Appendix— changes for first 
I book o f KIM games on 1K SYM: $4.25 

US-ppd. (4 oz.). FBOK $9.00. combo 
$12.50 (2 lb.) Cal. res. add 6% , foreign 
orders add shipp ing for desired 

I method. From:
Robert A. Peck 
P.O. Box 2231 
Sunnyvale, CA 94087

100 percent PET disk oriented Macro 
| Assembler/Text Editor (MAE) Develop

ment software. Includes a new version 
I of our ASSM/TED written specifica lly 

for the 32K new ROM PET and 2040 
disk drive. Features macros, condi- 

| tional and interactive assembly, and 
includes a relocating loader program. 

I $169.95 includes diskette and manual. 
| Send $1.00 for details.

Eastern House Software 
3239 Linda Drive 
Winston-Salem, NC 27106 

I ATTENTION SYM-1 OWNERS: Modify 
your SYM to have 8K o f 2114 RAM on 
board w ith the W7AAY piggyback 

I RAM board. Bare board p lus instruc
tions is $5.00 (plus a self addressed, 
stamped envelope per board. The new 
W7AAY RAE-'/2 board plugs in to and 
extends ROM socket p3 so that the 
two chip version o f RAE only needs 
one SYM socket. Completely assembl
ed, w ith  ins truc tions  fo r $10.00 

| postpaid in the USA. Order from:
John M. Blalock 
P.O. Box 39356 
Phoenix, AZ 85069 

AIM 65 Newsletter
six bim onthly issues for $5.00 in U.S. 
and Can. ($12.00 elsewhere).

The Target, c/o Donald Clem 
RR number 2 
Spencerville, OH 45887 

PET MACHINE LANGUAGE GUIDE — 
Comprehensive manual to  aid the 
machine language programmer. More 
than 30 routines are fully detailed so 
that the reader can put them to im
mediate use. For either Old o r New 
ROMs. $6.95 plus .75 postage. VISA or 
Mastercharge accepted. Order from: 

Abacus Software 
P.O. Box 7211 
Grand Rapids, Ml 49510



16K MEMORY

K-1016

•  A D D R E SS E D  A S  C O N TIG U O U S  16K 
S T A R T IN G  A T  A N Y  8K  B O U N D A R Y

•  LO W  PO W ER —  1.6 W A T T S  T O T A L
•  K-1016A —  $340 6  M O N TH  

W A R R A N T Y

SYSTEM EXPANSION

K-1012

•  12 PRO M  SO C K E TS  —  2708/TM S  2716, 
USES T H E  PO W ER O F  O N LY  1 PROM .

•  32 B ID IR E C T IO N A L  I/O  L IN E S
•  F U L L  RS-232 A S Y N C  S E R IA L 

C O M M U N IC A T IO N S , 75-4800 BAUD
•  PROM  PR O G R A M M E R
•  K-1012A —  $295

EXPANSION
FOR YO UR 6502 C O M PU TER

HIGH RESOLUTION 
GRAPHICS

•  320  x  200 B IT  M AP P ED  G R AP H IC S
•  8K  RAM  A V A IL A B L E  FO R USE
•  EAC H  PO IN T  IN D IV ID U A L LY  

A D D R E S S A B LE
•  K-1008A —  $240, PET —  $243 

(P LU S  PET IN T E R F A C E )

MULTI-HARMONIC  
4 VOICE MUSIC

K-1002-2 K-1002

MODEL FOR ALL PETS MODEL FOR KIM, AIM, SYM

•  FO R IER  S Y N T H E S IZ E D  W A V E F O R M S
—  UP TO  16 H A R M O N IC S

•  4 VO IC ES P LA Y  S IM U LT A N E O U S LY
•  Q U A LIT Y  D /A  C O N V ER TER , 6 POLE 

FILTE R  A N D  A M P L IF IE R
•  H A R D W A R E  -  $40-50,

S O FT W A R E  -  $20



Skyles Electric Works

P E T  2 0 0 1 -8  P E T  o w n ers :

Do You Want Your PET 
To Be a Word Processor, Too?
W ell, it can be...w ith  Skyles Electric W orks’ new W ord Processing PCB 
designed especially for the 2001-8. You’ ll need Commodore’s new Disk 
Drive, of course. And you’ ll need an additional 8K of RAM memory. (We 
recommend the Skyles Memory Expansion System, of course.)
Skyles then supplies the interfacing PCB on which you can put the 
Commodore W ord Processor chip. Or, even better, you can buy from Skyles 
the PCB complete w ith Commodore’s W ord Processor in place.

But wait: you can add the Toolkit at the same time; the Toolkit w ith the so 
im portant ten commands. Here’s the lineup:

The PCB, to accept the W ord Processor only 
The PCB, to accept both W ord Processor and Toolkit 
The PCB, to accept W ord Processor; Toolkit tested and installed 
The PCB w ith  the W ord Processor tested and installed 
The PCB w ith  both the W ord Processor and Toolkit tested 

and installed.

$ 30.00*
40.00*
90.00*

140.00*

190.00*

From S.E. W. only: custom designed fo r your PET 2001-8 to in terface with  
most m emory expansion systems. Or, even better, with the 8KB  Skyles 
M em ory Expansion System.

PET LOVERS SPECIAL:
S.E.W. M EM ORY EXPANSION SYSTEMS

8KB Memory Expansion System $225 
16KB Memory Expansion System $425 
24KB Memory Expansion System $625

SPECIAL PRICE W ITH  PURCHASE OF ANY WORD  
PROCESSOR OPTION ABOVE

This o ffe r  Exp ires February 14, 1980

2001-8 owners, you can now use your PET for word processing. Skyles 
Electric W orks d idn ’ t forget you...

• C a l i f o r n ia  r e s id e n ts :  p le a s e  a d d  6% o r  6 5% s a le s  ta x  as  r e q u ir e d  

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except California residents) 
CALIFORNIA ORDERS PLEASE CALL (408) 257-9140

Skylcs Elcctric Works
10301 Stonydale Drive 
Cupertino, California95014 
[4083735-7891



M IC R O  Club Forum

MICRO is interested in having a mon
thly feature on 6502-related clubs. We 
would like to publish the names, loca
tions and activ ities o f groups that could 
be of interest to  our readers. We attem p
ted to  start th is feature in the past; but 
because o f technical and publication pro
blems, it fe ll by the wayside. We are now 
ready to get it underway.

If you are a member o f such a club, 
have your representative register your 
group w ith us. A form for th is purpose is 
included on our tear-out sheet. In return, 
we w ill send a free one-year subscription 
to MICRO for your c lub 's  library.

We would like th is feature to be as 
helpful to our readers as possible. We 
welcome any inform ation that w ill be of 
interest to  other clubs; i.e., what clubs do, 
how they get started, what they publish, 
meeting format, the ir purpose, etc.

We are publishing as complete a list 
as we presently have o f interested clubs. 
We w ill update it periodically, much like 
our bibliography section. Start increas
ing your membership and give your group 
new exposure by telling others about 
yourselves.

Apple Group ■ New Jersey
Meets the 4th Friday o f every month,
7:00 p.m., at:
Union County Technical Institute 
1776 Raritan Road 
Scotch Plains, N.J.
Contact:Apple Group-N.J. 
c/o Steve Toth 
1411 Greenwood Drive 
Piscataway, N.J. 08854 
Tel: (201) 968-7498

The NYC User Group
The Drysdale Security
55Water Street
New York, NY 10004
Contact: Pres. Neil Shapiro
home: (516)-579-4295 (after 6 p.m.) or
office: (212)269-4808

PACS PET User Group
Meets the third Saturday (ll:00 a.m.) every 
month in the:
Science Building 
LaSalle College 
20th and Onley Avenue 
Philadelphia, PA 19191

W ashington Apple Pi
Meets the fourth Saturday (9:30 a.m.) 
every month at:
George W ashington University 
Rm. 206, Tompkins Hall 
23rd and H Streets N.W.
Washington, DC
Write: W ashington Apple Pi
P.O. Box 34511
Washington, DC 20034
or call: Sandy Greenfarb, (301)674-5982
Publishes a m onthly newsletter.

South Carolina Apple
Meets second Tuesdays (7:30 p.m.) at:
Byte Shop
1920 Blossom Street
Columbia, SC 29205
Write: P.O. Box 70278
C h a r le s to n  H e ig h ts , SC 29405

WAKE —
W ashington Area Kim Enthusiasts 
Meets the th ird Wednesday (7:30 p.m.) of 
every month at:
M cG raw -H ill C o n tin u in g  E duca tion  
Centerin Washington, D.C..
Contact: WAKE, c/o Ted Beach 
5112 W illiam sburg Boulevard 
Arlington, VA 22207 
o r phone (703)538-2303

Miami Apple Users Group (M.A.U.G.)
Contact: David Hall, Secretary 
2300 N.W. 135th Street 
Miami, FL 33167

Sun Coast Apple Tree (SCAT)
Meets firs t and third Thursdays (7:00 p.m.) 
at:
The Computer Store
21 Clearwater Mall 
Clearwater, FL 33516

COACH -
Central Ohio Apple Computer Hobbyists
Meets the th ird Saturday <1:00 to  5:00
p.m.)of every month
Contact: Tom M im litch
1547 Cunard Road
Columbus, Ohio 43227
Phone (614) 237-3380

APPLE Dayton
Meets the second Wednesday o f odd 
numbered months and the second Thurs
day o f even numbered m onths (7:30 p.m.) 
at:
Computer Solutions 
Contact: Robert W. Rennard 
2281 Cobble Stone Court 
Dayton. OH 45431 
Phone: (513) 426-3579

Madison Pet Users Club
Meets m onthly at:
W ashington Square Building 
1400 East W ashington Avenue 
Madison, W l 53913 
Contact: Ben A. Stewart 
501 W illow
West Baraboo, W l 53913

Micro and Personal Computer Club of St. 
Louis
Meets m onthly at:
Futureworld, Inc.
12304 Manchester Road 
St. Louis, MO 63131 
Contact: Mr. KunihiroTanaka 
314) 645-4431

Tulsa Computer Society
Meets the last Tuesday (7:30 p.m.) of 
every month, at:
Tulsa Vo-Tech School, seminar center, 
3420 S. Memorial Drive 
Tulsa, OK

The Apple Corps
Meets the second Saturday (2-5 p.m.) of 
each month at:
Greenhill School 
14255 Midway Road 
Dallas, TX
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Apple User Group
Meets the second Tuesday of each month 
at:
High Technology o f Tulsa Computer 
Store
2601D S. Memorial Drive, Tulsa
For inform ation on both o f the above
groups, write:
The Tulsa Computer Society 
P.O. Box 1133 
Tulsa, OK 74101

Appieseed
Meets m onthly at:
The Computer Shop 
6812 San Pedro 
San Antonio, TX 78216 
(512) 828-0553

The Austin Apple Corps
Meets firs t and third Tuesdays (7:00 p.m.) 
o f every month.
C o n ta c t :  M ik e  P a lm o re , (512)
44 2 -4 8 7 I/4 4 7 -0 3 3 2 ; K r is  C o b b  
(512)837-7228/443-7711; or Lenny Fein 
(512)441-3220/471-1154.

The L.A. Apple Users Group
Meets the firs t Friday (7:30 p.m.) o f every 
month at:
A llsta te Savings Community Room 
8800 S. Sepulveda Boulevard 
Los Angeles, CA.
Contact: Philip A. Wasson 
9513 Hindry Place 
Los Angeles, CA 90045

The San Fernando Valley 6502 Users Club
Meets the second Tuesday (8:00 p.m.) of 
every month at:
Computer Components Inc. o f Burbank 

3808 West Verdogo Avenue 
Burbank, CA 91505 
Contact: Larry Goga 
3816 Albright Avenue 
Los Angeles, CA 90066 
Publishes a monthly newsletter.

Honolulu Apple Users Society
Meets the first Monday of each month at:
Computerland Store in Honolulu.
Contact: B ill Mark
98-1451-A Kaahumanu Street
Aiea, Hawaii 96701
Phone: (808)488-2026

Northwest Pet User’s Group
Contact: John F. Jones 
2134 NE 45th Avenue 
Portland, OR 97213 
Phone: (503)281-4908

Northwest Pet Users Group
Meets monthly at:
Seawel Marketing 
315 B N.W. 85 
Seattle, WA 
Contact: Jeffrey Dukes 
15346 SE 307 
Kent, WA 98031 
Phone: (206)631-1973

A.P.P.L.E.
Meets the th ird Tuesday o f every month. 
Contact: Ralph Thiers 
8710 Salty Drive, NW 
Olympia, WA 98502

Apples B ritish  Colum bia Computer- 
Society
Meets the firs t Wednesday of every 
month.
Contact: Gary B. Little 
101-2044 West Third Avenue 
Vancouver, British Columbia,
Canada V6J 1L5 
Phone: (604)731-7886

The North London Hobby Computer Club
Different groups w ith in the club meet 
many tim es weekly, in addition to  a club- 
wide m onthly meeting.
Contact: Stephanie Bromley 
The Polytechnic o f North London 
Holloway, London N7 8DB 
Phone: 01-607-2789

DeVlaamse M inicom puterclub V2W
Lambrechtshoekenlaan 171b6 
2060 Merksem, Belgium

6 50 2 . 6 4 K  8YTE RAM ANO CONTROLLER SET
M A K E  6 4 K  B Y T E  M E M O R Y  FO R YO U R  6 8 0 0  OR 
6 5 0 2 . T H IS  C H IP  S E T  IN C L U D E S :
*  3 2  M 5 K  4 1 1 6 -3  1 6 K X 1 ,2 0 0  N S E C  R A M S .
*  1 M C 3 4 8 0  M E M O R Y  C O N T R O LLE R .
*  1 M C 3 2 4 2 A  M E M O R Y  A D D R E S S  

M U L T IP L E X E R  A N O  C O UNTE R.
.  D A T A  A N D  A P P L IC A T IO N  S H E E T S . P A R T S  

T E S T E D  A N O  G U A R A N T E E D .
S 32 5 .0 0  PER SET

PET INTERFACE KIT S49.D0
CONNECTS THE ABOVE 32K  EXPANDABLE BAM TO A  4K  OB 8K  PET. 
CONTAINS EXPANSION INTERFACE CABLE. BOARD STANDOFFS. 
POWER SUPPLY MODIFICATION K IT  AND COMPLETE INSTRUCTIONS.

I 6 K  X I  DYN AM IC RAM
T H E  M K 4 1 1 6 -3  IS  A  1 6 .3 6 4  B IT  H IG H  SPE ED 
N M 0 S .  D Y N A M IC  R A M  T H E Y  A R E  E Q U IV A L E N T  
TO  T H E  M 0 S T E K , T E X A S  IN S T R U M E N T S . OR 
M O T O R O L A  411 6 -3 .
*  2 0 0  N S E C  A C C E S S  T IM E . 3 7 5  N S E C  C Y C LE

T IM E
*  1 6  P IN  T T L  C O M P A T IB L E
.  B U R N E D  IN  A N O  F U L L Y  T E S TE D .
*  P A R T S  R E P L A C E M E N T  G U A R A N T E E D  FOR 

O N E Y E A R .
( 8 .5 0  EACH IN  Q U A N TIT IES  OF 8

*  P LU G  C O M P A T IB L E  W IT H  K IM / S Y M /A I M - 6 5 .  
M A Y  B E  C O N N E C T E D  TO  P ET U S IN G  A D A P T O R  
C A B L E . S S 4 4 -E  B U S  EDG E CO N N EC TO R .

.  U S E S  * 5 V  O N L Y  (S U P P L IE D  F R O M  H O S T 
C O M P U T E R  B U S ).  4  W A T T S  M A X IM U M .

.  B O A R D  A D D R E S S A B L E  IN  4 K  B Y T E  8 L 0 C K S  
W H IC H  C A N  B E  IN D E P E N D E N T L Y  P L A C E D  ON 
4 K  B Y T E  B O U N O A R IE S  A N Y W H E R E  IN  A  64K  
B Y T E  A D D R E S S  SP A C E .

*  A S S E M B L E D  A N O  T E S T E D  B O A R D S  A R E 
G U A R A N T E E D  F O R  O N E  Y E A R .  A N D  
P U R C H A S E  PRICE IS  F U L L Y  R E F U N D A B L E  IF 
B O A R O  IS  R E T U R N E D  U N D A M A G E D  W IT H IN  
14 D A Y S .

*  B U S  BU F F E R E D  W IT H  1 L S  T T L  LO A D .
*  2 0 0 N S E C 4 1 1 6 R A M S .
*  F U L L  D O C U M E N T A T IO N

K I M / S Y M / A I M - 6 5 — 32K EXPANDABLE RAM
D Y N A M IC  R A M  WITH ON B O A R D T R A N S P A R A N T  REFRESH 

T H A T  IS C OM PATIBLE WITH K I M / S Y M / A I M - 6 5  
A N D  O TH ER  6 5 0 2  B A S E D  MICROCOMPUTERS.

A S S E M B L E D /
T E S T E D

W IT H  3 2 K  R A M ....................................................................M l 9 .0 0
W IT H  16K  R A M ...............................................................  1 34 9 .0 0
W IT H O U T  R A M  C H IP S ................................................... J2 7 9 .0 0

H A R D  TO G ET P A R T S  O N L Y  (N O  R A M  C H IP S ) . 110 9 .0 0  
B A R E  B O A R D  A N D  M A N U A L  ...................................  149 .00

B E T A  ^ M o ' i ,. E ,R. E E '/ IC E S  C ALIF r e s id e n t s  PLEASE a o o 6 - . S A i f s t a *  A L L  A SS EM BLED  BOARDS AND M EM -
P .O . B O X  3 4 6 5  MASTERCHARGE & VISA AC C EPTED  PLEASE HRY T R IP *  PARRY A  F i l l  I  HMF Y F IR

O R A N G E . C A L IF O R N IA  9 2 6 6 5  A LLO W  14 DAYS FO R  CHECKS TO  C LEAR  DANK u n t  IC " n
( 7 1 4 )  6 3 3 -7 2 8 0  PHONE ORDERS W ELC O M E n trL n U C IH C H  I WAHHW 11.



The G reat Superboard Speed-Up and O ther  
R A M blings

I do not know if Bufferin is twice as fast as Aspirin, but . . D . .
. .  . . .  . Jack Robert Swindellhere is all you need to make your OSI Model 600 board p.o. box 8193

run twice as fast as it normally does. can ton , o h  44711

The OSI Superboard 11, Challenger 
1P is a great machine — fast so you can 
really get the job done. Not bad consider
ing that it is running at under 1MHZ. 
W ouldn’t it be even nicer running at 2? 
Don't start jumping up and down and 
barking yet, we have a few hurdles to 
jump first. They are not really ta ll ones, 
but you had better know where they are at 
instead of stum bling in to them.

The model 600 board was designed 
to run the 6502 at about 983KHZ or 
almost 1MHZ. This meant that they could 
keep the cost down by having highly e ffi
cient software resident in ROM's (firm
ware) do the magic o f making process 
time short instead o f sloppy software 
w ith a faster clock rate to  help make up 
for it. The cost saving is in the RAM...it 
on ly seems to  be good for 1MHZ or 
thereabouts. Apparently the same Basic 
in ROM is used in several OSI computers 
w ith the I/O handling controlled by a 
monitor/support ROM unique to each 
model (or series). If th is really is the case 
(does anyone know for sure?) then the 
Basic in ROM must be able to  operate at 
2MHZ to  prevent having to stock multiple 
grades o f ROM (which is a rather expen
sive proposition) for the different speeds 
of CPU’s.

The other thing that makes me think 
that there is on ly one grade of Basic in 
ROM is that there are no suffix marks on 
the ROM's to  indicate that they might 
have been sorted for speed. It is possible 
that the m onitor/support ROM was only 
specified to  guarantee operation at 1MHZ 
as tha t is the intended processor 
operating speed for the 600 series board.

As th is  ROM is probably unique to the 
model 600 and would not appear on the 
2MHZ board, the 2MHZ capability may 
not have been specified for th is chip.

There is one other thing to consider 
before delving into the hardware aspect 
of th is project. Do you have any optional 
boards tied in to  your 600 board? 
Especially memory., the original factory- 
installed RAM on my card was not able to 
make 2MHZ; therefore, I most certainly 
wouldn’ t count on the ir expansion RAM 
handling double the normal recommend
ed speed. Translated: The memory that 
you already have probably won’t work at 
2MHZ and w ill have to be replaced 
(OUCH). Perhaps you could trade w ith 
someone. Well, let’s not jump the gun and 
start ordering parts yet, there is always 
that chance that y o u r  memory m ight be 
different than mine and w ill work OK...I 
hope so. My originals were 2114L's by 
SEMMI. I don’t know what happens if you 
have a m ini floppy tied in and then double 
the speed. A lso assume that your warran
ty  is shot once you modify it. You might 
want to  wait until it expires.

The first thing to  do is to decide 
whether or not you want to go any further 
than jus t reading th is article.fiememfce/v 
Neither the author nor MICRO guarantee 
the safety or operation o f th is m odifica
tion, nor should you expect the manufac
turer or service department to honor any 
warranties after you have modified your 
equipment. Mostly what I am saying is 
that if you don’t  understand what you are 
doing: D O N 'T  D O  IT !  And...if you goof up 
and ruin your machine y o u  d id  i t  y o u rs e lf .
I don't know how to  say it in proper legal-

ese, but you get the picture.

TURN OFF THE POWER FIRST!!!!

The illustration applies to  my model 
600 CPU, revision B. What th is m odifica
tion is doing is moving the tap on the 
clock c ircu it divider chain one divide by 
two closer to the oscillator. You’re sure 
that you want to do this? OK...cut the line 
as shown in the illustration. You have just 
severed the clock line going to  pin 37 on 
the 6502. Take a small piece of insulated 
wire and make a jumper like in the il
lustration. You won't have to strip off very 
much insulation at each end to do the 
job. Solder it in, again see the illustration, 
taking care not to short any o f those eent- 
sy conductors nearby. Now the CPU will 
have twice the clock speed as before. 
Now to see how it turned out.

I hope your memory makes it as 
is...we’ll soon see. Connect the video 
m onitor cable and turn on the monitor. Do 
not connect any off-card peripherals of 
any sort yet. Now apply power to  the CPU 
and press BREAK. Does the screen show 
any characters other than D/C/W/M? If so, 
jump to the next paragraph. Press C and 
fin ish off the usual in itia lization routine. 
If there are any incorrect characters, 
jump to  the next paragraph. Try to  run a 
few simple two or three line programs 
and solve some easy problems in the 
command mode. If anything didn’t work 
s a t is fa c to r i ly ,  ju m p  to  the  ne x t 
paragraph. Congratulations, you are now 
the owner o f a super-Superboard. Keep 
an eye open just in case any problems 
might develop until you feel sure that all 
is OK. Branch to  the next sub-heading.
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If you are reading th is paragraph 
then you have a minor problem to solve. 
Most probably your RAM is a bit too slow. 
Try to  borrow four 2114 RAM’s known to 
be good at 2 or more MHZ. Pull out all ten 
(or eighteen) RAM’s on your CPU card 
(note polarity), both program and video 
memory. Look in the back o f your User’s 
manual for the locations of U31, U39, U40 
and U45. Plug in the faster 2114’s here 
making sure that you get them in the 
same way that the others came out. Try 
to run through the in itia lization tests of 
the previous prargraphs. It should say 
that it has 255 bytes free. If th is doesn’t 
work, you can either try one more set of 
different RAM's in the hope that one of 
them s till wasn’t fast enough. No go? I'm 
sorry...probably one o f the ROM's is a bit 
slow. Well, just reverse the order of steps 
in the m odification, restore the original 
memory chips (making sure to  put a 
jumper in where you cut the line and 
removing your m odification jumper) and 
you're none the worse for wear.

C O M M A N D  M O D E  S TR IN G  P R IN T IN G

I have one small item o f curiosity to 
throw in before I vector o ff in to oblivion. 
Type (in command mode) ?"67 or 68 
characters", press RETURN. It may or 
may not print the string and w ill almost 
always print a syntax error at some non
existent line number. Branch to  next arti
cle.

HAPPY COMPUTING!

: KIMSI
* FLOPPY
; DISKS—
*
*  PERRY PERIPHERALS HAS
*  THE HDE MINIFLOPPY TO KIMSI
£ ADAPTER
♦MINIFLOPPY S -100 ADAPTER: $15 
* •  FODS and TED Diskette

FODS and TED User Manuals 
Complete Construction Information

*
‘•'OPTIONS:

FODS Bootstrap in EPROM (1st Q tr'80) 
* •  HDE Assembler (ASM) $75 
* •  HDE Text O utput Processor (TOPS) $135
*

*  (N.Y. State residents, add 7% Sales Tax)
*  Place your order w ith :
J PERRY PERIPHERALS
*  P.O. Box 924
J M iller Place, N.Y. 11764
*  (5 1 6 )7 4 4 -6 4 6 2
*  Y our "L o n g  Is la n d ' HDE D is tr ib u to r

Figure 1

A p p le -D o c
By Roger Wagner

A n  A id  to  th e  D e ve lo p m e n t  
and  D o c u m e n ta tio n  o f  A p p le s o ft P rog ram s

This 3 program set is a must to  anyone w riting  o r using programs 
in Applesoft! It not on ly  provides valuable info, on each o f your 
programs, but allows you to  change any element throughout the 
listing almost as easily as you would change a single line!!

W ith  Apple-Doc you can produce a list o f every variable in your 
program and the lines each is used on, each line called by a G O TO , 
G O SUB, etc., in fact, every occurance o f almost anything!

You can rename variables, change constants and referenced line 
Ifs , o r do local o r global replacement editing on your listing.

In fact, we guarantee that after purchase, if you don’t  feel 
APPLE D O C  is one of the  most valuable programs in you r library 
we will even refund your money! (U pon re tu rn  o f product.)

Unheard of? Yes! But tha t’s how good APPLE-D O C really is!

That’s not all!! Send for free info, o r visit you r nearest Apple 
dealer.

O n ly  $19.95 P lease s p e c ify  d is k e tte  o r  tape.
(C a lif, re s id e n ts  add  6% Sales T a x )

Available from  your local com puter store or:

S o u th w e s te rn  D a ta  S ystem s  
P.O . B o x  582-M  

S antee , C A  92071 
(714) 562-3670

(Dealer inquiries invited)

e w s io n

B o tto m  View U 3 0  

7 4 L S 1 6 3



SUPER-TEXT™
STANDARD FEATURES
• single key cursor control
• automatic word overflow
• character, word and line insertion
• forward and backward scrolling
• automatic on screen tabbing
• single key for entering “ the”
• auto paragraph indentation
•  character, word and line deletion
• ditto key
• multiple text windows
• block copy, save and delete
• advanced file handling
• global (multi-file) search and replace
• on screen math and column totals
• column decimal alignment
• chapter relative page numbering
• complete printer tab control
• line centering
• superscripting and subscripting
• two color printing
• underscoring and boldface
• user defined special functions

FAST EDITING
Super-Text was designed by a professional writer 
for simple, efficient operation. A  full floating 
cursor and multiple text screens facilitate editing 
one section o f text while referencing another. 
Super-Text’s advanced features actually make it 
easier to operate, allow ing you to concentrate on 
writing rather than remembering complicated 
key sequences.

FLOATING POINT CALCULATOR
A  built in 15 digit calculator performs on-screen 
calculations, column totals and verifies numeric 
data in statistical documents.

EXCLUSIVE AUTOLINK
Easily link an unlimited number o f on-line files 
on one disk or from disk to disk. Autolink allows 
you to search or print all on-line files with a single 
command. Typical files o f items that can be stored 
in this way include personnel files, prospect files, 
maintenance records, training records and 
medical histories.

The
Professional
Word
Processor
for the Apple II 
and the Apple II plus

M U S E
THE LEADER IN QUALITY SOFTWARE

ADVANCED FILE HANDLING
Single key file manipulation and complete block 
operations allow the user to quickly piece together 
stored paragraphs and phrases. Text files are 
listed in a directory with a corresponding index 
for fast and accurate text retrieval.

PRINTER CONTROLS
Super-Text is compatible with any printer that 
interfaces with an Apple. Print single or multiple 
copies o f your text files or link files and they will 
be automatically printed in the specified order. 
User defined control characters can activate most 
special printer functions.

MODULAR DESIGN
This is a modularly designed system with the 
flexibility for meeting your future word processing 
needs. The first add-on module w ill be a form 
letter generator for matching mailing lists with 
Super-Text form letters. The form letter module 
will be available in the first quarter o f  1980.

SUPER-TEXT, requires 48K ($99.95)
Available TODAY at Computer Stores 

nationwide. Dealer inquiries welcome. For more 
information write:

MUSE SOFTW ARE 330 N. Charles Street Baltimore, MD 21201 (301)659-7212



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 Programming Methods. 

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

NIBBLE IS:
A CONSTRUCTION PROJECT COOKBOOK fo r 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  N IB B LE  features at least one significant new application program o f 
commercial quality. The programs in N IB B LE  are surrounded with articles which show 
how to USE the programming methods in your O W N programs.

Examples o f  upcoming articles:
□  Modeling and Forecasting Your Business □  Build a Two-Tape Controller for $ 12
□  Arcade Shooting Gallery —  Save Your Quarters! □  Data Base Management 
System I ,  I I ,  III

And many many m ore lN IB B LE  w ill litera lly “ N ibble Aw ay”  at the mysteries o f  your 
system to  help you USE IT  MORE. In 1980, the principal featured system is the Apple II.

Try a NIBBLE

nibble
t»<c m u  i i  no*  f<vi PEgSgW COWMju.r.

© 1 9 8 0  b y  m ic ro -S o ftw a re  Pub lish in g  

and R cscarch  C o . .

L in c o ln .  M ass . 01773 . A l l  righ ts reserved . 

‘ A p p le  II is a  reg is te red  tradem ark o f  

A p p le  C o m p u ter  C om p an y

nibble
B O X  325 L inco ln . Mass. 01773

I'll try  NIBBLE! 
Enclosed is my S15 fo r 8 issues. 
□  check □  money order

Name.

Address.

City _ 

State. Zip_



KIM-1 Tape Recorder C ontro ller

Some techniques for using a 6502 micro for controlling Michael urban
switches are presented. The particular application is for General Electric
a KIM to control a tape deck, but the concepts are quite Auburn, ny 13021
broad in scope.

OBJECTIVE

The Kim-1 m icrocomputer is to  be 
used to  contro l the four functions (play, 
rewind, wind and stop) o f a Tandbert 
9000X open-reel tape deck by way o f the 
remote contro l socket at the back of the 
deck. This contro l w ill enable the user to 
program the com puter to  autom atically 
locate and play a sequence o f songs 
previously selected.

METHOD

The heart of the operating program 
is the tape counter displayed on the ad
d re ss  LE D 's w h ic h  s im u la te  the 
mechanical tape counter on the deck 
itself. The actual program increments or 
decrements th is  counter, compares the 
desired location to  the present counter, 
and then directs the tape deck on the 
result o f that comparison. A description 
of each o f the blocks o f the program flow 
chart follows:

In i t ia l iz a t io n -

Here the counter, data register, 
and x and y registers are cleared. 
The data d irection register is set 
to FF for an output condition, the 
x-register is loaded w ith the first 
song selection at location 0000 
plus the y-register. The contents 
o f both registers are then saved, 
using a STORE subroutine.

C o m p a re -

The high order byte o f the counter 
(OOFB) is compared with the con
tents of location 0050 plus the 
x-register. This location is reserv
ed for the high order bytes o f any 
song starting location. If the result 
is either positive or negative, the 
program branches to  wind or re
wind respectively. If the result is 
zero, the low order byte must be 
compared. Because o f differing 
branch instructions, there are 
separate wind compares and re
wind compares. Each o f these 
takes the low order bytes o f the 
counter (OOFA) and compares it 
to  the contents o f location 0060 
plus the x-register. The program 
then goes to  either wind, rewind or 
play, depending on the results.

W in d -

A 08 is placed in the data register 
to put the tape deck in the wind 
mode. The tape counter is in
cremented by adding 01 to OOFA. 
A delay loop is set up w ith the in
terval tim er and the counter 
displayed using the SCANDS 
subroutine. Jump to  cmp.

R e w in d -

A 01 is placed in the data register 
to  put the tape deck in the rewind

m ode. The tap e  c o u n te r is 
decremented by subtracting 01 
from OOFA. A delay loop is again 
set up w ith the interval timer and 
the counter displayed using the 
SCANDS subroutine. Jump back 
to  Compare.

S to p /W a it-
A 04 is stored in the data register 
to stop the tape deck. Another 
delay loop is utilized to  wait for 
the deck to come to a ha lt before 
putting it in the play mode. The 
counter is displayed on the LED’s.

P la y -

The contents o f the x-register are 
placed in 00F9 so that the next 
display w ill show the song selec
tion while playing it. A 02 is placed 
in the data register to put the tape 
deck in the play mode. The 
counter is incremented by adding 
01 to  OOFA. A delay loop is set up 
using the interval timer. The high 
order byte o f the counter is now 
compared to  the contents o f loca
tion 0070 plus the x-register. This 
is the location o f the ending loca
tion o f the selected song, high 
order byte. If the high order bytes 
are not equal, the program bran
ches back to  Play. If the high order 
bytes a re  equal, the low order
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bytes must be compared. The con
tents of the low order byte of the 
counter (OOFA) are now compared 
to  the contents o f the address 
0080 plus the x-register which is 
the address of the ending loca
tion, low order byte, o f the 
selected song. If the low order 
byte comparison results in a zero, 
the end of a song has been reach
ed. The program sits in a delay 
loop waiting for the deck to  catch 
up. The y-register is then in
cremented so that the next song 
selection can be made. Jump back 
to  Begin.

T h e  In te r fa c e -

T h ro u g h  experimentation w ith the 
remote control socket, it was 
found that a short between any of 
the function pins and ground 
would cause the deck to  operate 
in that mode. A current o f 2mA 
was measured w ith a short circuit 
to ground. Later, it was found that 
a resistor to ground also worked. 
W ith 2K between the function pin 
and ground, a lower current of 
1mA was obtained. This was ideal 
for our purposes. Relays were con
sidered as the interface element

RFEL-TO-REEL INTERFACE

FIGURE 1

but rejected because o f cost and 
layout considerations.
The 4016 CMOS analog/digita l 
sw itch was decided upon. It is an 
integrated circu it contain ing four 
independent switches of the con
figuration in figure 3. An overall 
view o f the basic interface is p ic
tured in figure 1. The actual wiring 
diagram is seen in figure 2. A 
5-volt signal coming from any of 
the outputs PAO-PA3 w ill cause a 
sw itch closure in the following 
order:

PAO-Rewind (01)
PA1-Play (02)
PA2-Stop (04)
PA3-Wind (08)

The numbers in parenthesis in
d icate the number that must be in 
the data register for that particular 
function to  be performed. The 
resistors in figure 2 are for current 
lim iting through the switch.

SUMMARY

For the most part, the project was a 
success. The only problem encountered 
was that of trying to synchronize the 
sim ulated tape counter speeds to  those 
o f the mechanical one on the tape deck. 
To better explain this, figure 4 is helpful. 
As can be seen in figure 4a, the KIM ’s 
tape counter is a very linear device unlike 
that o f the deck's very non-linear counter 
in figure 4b. In the wind or rewind modes, 
the two ceuld never be matched because 
o f th is non-linearity. Therefore, it was 
decided upon to only demonstrate the 
program’s ab ility  to  contro l the tape deck 
and locate selections on the computer 
tape counter. This the program did well.

The ultim ate way to  circumvent this 
problem would be to  actually couple the 
computer to  the tape deck through an op
tical or magnetic pick-up on one of the 
tape reels. In th is  way, the KIM would 
always know precisely where the tape 
was located. If, for some reason, th is  was 
not possible, a linear approximation 
could be programmed in to the computer 
to sim ulate the acceleration curve of the 
mechanical tape counter. This would con
s ist o f three or four loops o f differing 
speeds cascaded together to  form a 
curve like that o f figure 4c.

In  re c e n t y e a rs , c o m m e rc ia l 
manufacturers have been incorporating a 
sim ilar program-locating feature into 
cassette decks. The most notable is the 
Sharp RT-3388A which has its  own 
dedicated microprocessor which will 
locate a particular section of the tape re
quested and plays from there on; it does 
not have the ab ility  of playing any se
quence of songs asked for by the user. In 
th is  respect, our program is superior.
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bytes must be compared. The con
tents o f the low order byte o f the 
counter (OOFA) are now compared 
to the contents o f the address 
0080 plus the x-register which is 
the address of the ending loca
tion, low order byte, o f the 
selected song. If the low order 
byte comparison results in a zero, 
the end o f a song has been reach
ed. The program s its  in a delay 
loop w aiting for the deck to catch 
up. The y-register is then in
cremented so that the next song 
selection can be made. Jump back 
to Begin.

T h e  In te r fa c e -  
T h ro u g h  experimentation with the 
remote contro l socket, it was 
found that a short between any of 
the function pins and ground 
would cause the deck to  operate 
in that mode. A current o f 2mA 
was measured w ith a short circuit 
to ground. Later, it was found that 
a resistor to ground also worked. 
W ith 2K between the function pin 
and ground, a lower current of 
1mA was obtained. This was ideal 
for our purposes. Relays were con
sidered as the interface element

REEL-TO-REEL INTERFACE

F I G U R E  1

but rejected because o f cost and 
layout considerations.
The 4016 CMOS analog/digital 
sw itch was decided upon. It is an 
integrated circu it contain ing four 
independent switches o f the con
figuration in figure 3. An overall 
view o f the basic interface is pic
tured in figure 1. The actual wiring 
diagram is seen in figure 2. A 
5-volt signal coming from any of 
the ou tputs PAO-PA3 w ill cause a 
sw itch closure in the following 
order:

PAO-Rewind (01)
PA 1-Play (02)
PA2-Stop (04)
PA3-Wind (08)

The numbers in parenthesis in
d icate the number that must be in 
the data register for that particular 
function to be performed. The 
resistors in figure 2 are for current 
lim iting through the switch.

SUMMARY

For the most part, the project was a 
success. The only problem encountered 
was that o f trying to  synchronize the 
simulated tape counter speeds to those 
of the mechanical one on the tape deck. 
To better explain this, figure 4 is helpful. 
As can be seen in figure 4a, the KIM’s 
tape counter is a very linear device unlike 
that o f the deck's very non-linear counter 
in figure 4b. In the wind or rewind modes, 
the two could never be matched because 
o f th is non-linearity. Therefore, it was 
decided upon to only dem onstrate the 
program's ab ility  to contro l the tape deck 
and locate selections on the computer 
tape counter. This the program did well.

The ultim ate way to circumvent this 
problem would be to actually couple the 
com puter to the tape deck through an op
tical o r magnetic pick-up on one o f the 
tape reels. In th is way, the KIM would 
always know precisely where the tape 
was located. If, for some reason, th is  was 
not possible, a linear approximation 
could be programmed in to the computer 
to sim ulate the acceleration curve of the 
mechanical tape counter. This would con
sist of three o r four loops o f differing 
speeds cascaded together to  form a 
curve like that of figure 4c.

In re c e n t y e a rs , c o m m e rc ia l 
m anufacturers have been incorporating a 
s im ilar program-locating feature into 
cassette decks. The most notable is the 
Sharp RT-3388A which has its  own 
dedicated microprocessor which w ill 
locate a particular section o f the tape re
quested and plays from there on; it does 
not have the ab ility  of playing any se
quence of songs asked for by the user. In 
th is respect, our program is superior.
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Address Instruction Label Op Code Operand

0210 F8 SED
0211 18 CLC
0212 A9 00 LDA #$00

0214 85 20 STA 0020
0216 85 21 STA 0021

0218 85 23 STA 0023
021A 85 F9 STA 00F9
021C 85 FA STA OOFA

02 IE 85 F8 STA OOFB

0220 8D 00 17 STA PAD

0223 A9 01 LDA #$01

0225 85 22 STA 0022

022? A9 FF LDA #$FF

0229 8D 01 17 STA PADD.

022C A2 00 LDX #$00
022E A0 00 LDY #$00
0230 B6 00 BEGIN LDX, Y 0000

0232 20 20 03 JSR STORE

0235 4C 3E 02 JMP COMPHI

023B 20 54 03 *PULL JSR PULL

023C 20 70 03 JSR STORE

023E A5 FB COMPHI LDA FB

0240 D5 50 CMP,X 0050
0242 F0 05 BEQ COMPLO
0244 10 10 BPL REWIND

0246 4C 74 02 JMP WIND

0249 A9 01 COMPLO LDA #$01
024E 2D 00 17 AND PAD

024E F0 0C BEQ WINDC

0250 A5 FA LDA FA

0252 D5 60 CMP,X 0060
0254 F0 03 BEQ PLAY

0255 4C A5 02 REWIND JMP REWIND

0259 4C D2 02 PLAY JMP STOP
025C A5 FF WINDC LDA FA

0255 D5 60 CMP,X 0060

0260 FO F7 BEQ PLAY

0262 4C 74 02 JMP WIND

0274 18 WIND CLC

0275 A9 08 LDA #$08

0277 8D 00 17 STA PAD

027A A5 22 LDA 0022

027C 65 FA ADC FA

027E 85 FA STA OOFA

0280 A5 21 LDA 0021

0282 65 FB ADC FB

0284 85 FB STA OOFB

0286 A9 01 LDA #$01

0288 85 25 STA 0025

028A A9 3E LOOP 1 LDA #$5F

028C 8D 07 17 STA -10241.T

028F 20 IF IF DISPLAY JSR SCANDS

0292 2C 07 17 BIT I.T.

0295 10 F8 BPL DISPLAY

0297 C6 25 DEC 0025

0299 DO EF BNE L00P1

029B EA EA NOP

029D 4C 38 02 JMP #PULL

02A5 38 REWIND SEC

02A6 A9 01 LDA #$01

02A8 8D 00 17 STA PAD

02A8 A5 FA LDA FA

02AD E5 22 SBC 0022

02AF 85 FA STA OOFA

02B1 A5 FB LDA FB

02B3 E5 23 SBC 0023

02B5 85 FB STA OOFB

02B7 A9 01 LDA #$01

02B9 85 24 STA 0024

Ul
N

tr
<Q-

o
o

LU
t r

Address Instruction Label Op Code Operand

02BB A9 5F L00P2 LDA #$5F

02BD 8D 07 17 STA +10241.T.

02C0 20 IF IF DISPLAY JSR SCANDS

02C3 2C 07 17 BIT I.T.

02C6 10 F8 BPL DISPLAY

02C8 C6 24 DEC 0024

02CA DO EF BNE L00P2

02CC 38 SEC

02CD 4C 38 02 JMP *PULL -

02D2 8A STOP TXA

02D3 85 F9 STA F9

02D5 A9 04 LDA #$04

02D7 8D 00 17 STA PAD

02DA A9 OA LDA #$0A

02DC 85 26 STA 0026

02DE A9 FF LOOP3 LDA #$FF

02E0 8D 07 17 STA +10241.T.

02E3 20 IF IF DISPLAY JSR SCANDS

02E6 2C 07 17 BIT I.T.

02E9 10 F8 BPL DISPLAY

02EB C6 26 DEC 0026

02ED DO EF BNE L00P3 -

02EF A9 02 LDA #$02

02F1 8D 00 17 STA PAD

02F4 18 CLC

02 F5 A5 22 PLAY LDA 0022

02F7 65 FA ADC FA

02F9 85 FA STA OOFA

02 FB A5 21 LDA 0021

02FD 65 FB ADC FS

02FF 85 FB STA OOFB

0301 A9 04 LDA #$01

0303 85 27 STA 0027

0305 A9 85 L00P4 LDA #$FF

0307 80 07 17 STA +10241.T.

030A 20 IF IF DISPLAY JSR SCANDS

030D 2C 07 17 BIT I.T.

0310 10 F8 BPL DISPLAY

0312 C6 27 DEC 0027

0314 DO EF BNE L00P4

0316 20 54 03 JSR PULL

0319 20 70 03 JSR STORE

031C A5 FB LDA OOFB

031E D5 70 CMP,X 0070

0320 DO D3 BNE PLAY

0322 A5 FF LDA OOFA

0324 D5 80 CMP,X 0080

0326 DO CD BNE PLAY

0328 A9 04 LDA #$04

032A 8D 00 17 STA PAD

032D 4C 30 02 JSR PULL

0330 EA NOP

0331 A9 OA LDA #$OA

0333 B5 26 STA 0025

0335 A9 AF LOOP5 LDA #$AF

0337 8D 07 17 STA +10 -11.1

033A 20 IF IF DISPLAY JSR SCANDS

0330 2C 07 17 BIT I.T.

0340 10 F8 BPL DISPLAY

0342 C6 25 DEC 0025
0344 DO EF BNE LOOP5
0346 C8 INY

0349 4C 30 02 JMP BEGIN

0354 68 PULL PLA

0355 85 30 STA 0030

0357 68 PLA

0358 85 31 STA 0031
03 5A 68 PLA

03 5B A8 TAY
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Address Instruction Label

035C 68
035D AA 

035E A5 31
0360 48
0361 A5 30
0363 48
0364 60

0370 68 STORE
0371 85 30
0373 68
0374 85 31
0376 8A
0377 48
0378 98

0379 48
037A A5 31 
037C 46
037D A5 30 
037F 48
0380 60

0 1 0 0
0 1 0 0 D 8  G

0 0 3 1 0 2

0 2 1 0 F8 18 A 9
0 2 2 0 8 D 0 0 1 7
0 2 3 0 3 6 0 0 2 0
3 2 4 0 D5 5 0 F 0
0 2 5 0 A 5 F A D 5
0 2 6 0 FB F 7 4 C
0 2 7 0 13 F 8 C 6
0 2 3 0 A 5 2 1 6 5
0 2 9 0 I F I F 2C
0 2 A 0 E A E A E A
0 2 3 0 0 3 0 0 0 3
0 2 C 0 2 3 I F I F
0 2 D B IS A 5 8 A
B 2 E 0 3 D 0 7 1 7
0 2 5 0 0 2 3 D 0 3
0 3 0 0 F 3 A 9 0 4
0 3 1 0 1 3 FS C 6
0 3 2 0 D 0 D 3 A 5
3 3 3 3 E A A 9 0 A
0 3 4 0 1 0 F 8 C 6
0 3 5 0 6 3 3 7 F 1
0 3 6 0 4 8 A 5 3 0
0 3 7 0 e s 5 5 3 0
0 3 8 3 6 2

K I M

0 3 3 1  3 6

OP Code Operand

PLA
TAX
LDA
PIIA
LDA
PHA
RTS

PLA
STA
PLA
STA
TXA
PHA
TYA
PHA
LDA
PHA
LDA
PHA
RTS

0031

0030

0030

0031

U J
cn 
O 
l— w
LU

o
IT
CD
3W

MEMORY ALLOCATION 

Address Label

Selections 1-15 

Starting Locations High

0051

4-
005F

0061 Selections 1-15

006F Starting Locations Low

0071 Selections 1-15

4-
0007F Ending Locations High

0081

I
008F

0000

OOOF

Selections 1-15 

Ending Locations Low

Song Sequence Numbers

0210

*
0380

Operating Program

T
0032

Miscellaneous Locations Used 
Within Main Program

0 3 3 4 0 5 0 6 0 7 0 8 G9 0 A B B 0 C 0D e E 0  F

0 0 8 5 2 0 8 5 21 3 5 2 3 3 5 F 9 8 5 F A 3 5 F B

A 9 0  1 8 5 2 2 A 9 F F 3 D 0 1 1 7 A 2 0 0 A 0 3 0

7 0 0 3 4C 3 E 3 2 2 0 5 4 0 3 2 0 7 0 0 3 A 5 F 5

3 5 10 13 4 C 7 4 0 2 A 9 0  1 2D 0 0 1 7 F 0 0 C

6 0 F 3 0 3 AC A 5 0 2 4 C D 2 0 2 A 5 F A D 5 6 0
7 4 0 2 A 9 5 F 8 D 0 7 1 7 2 0 I F I F 2C 0 7 1 7
2 5 1 8 A 9 0 3 3 D 0 0 1 7 A 5 2 2 6 5 F A 8 5 F A
F B 8 5 F 3 A 9 0 1 8 5 2 5 A 9 IE 8 D 0 7 1 7 2 3
0 7 1 7 10 F 8 C 6 2 5 D 0 E F E A E A 4 C 3 8 0 2
E A E A 3 3 A 9 0 1 3 D 0 0 I 7 A 5 F A E 5 2 2 8 5
0 3 3 0 0 0 FB A 9 0 1 8 5 2 4 A 9 5 F 8 D 0 7 1 7
2 C 3 7 17 13 F 8 C6 2 4 3 3 E F 3 8 4 C 3 8 0 2
8 5 F 9 A 9 0 4 3 D 0 3 17 A 9 0  A 8 5 2 6 A 9 F F
2 0 I F I F 2C 0 7 1 7 1 0 F 8 C 6 2 6 DB E F A 9
1 7 1 8 A 5 2 2 6 5 F A 8 5 F A A 5 2 1 6 5 F B 8 5
8 5 2 7 A 9 8 F 8 D 0 7 1 7 2 0 I F I F 2C 0 7 1 7
2 7 D 0 E F 2 0 5 4 0 3 2 3 7 3 0 3 A 5 F B D 5 7 0
F A D 5 8 0 D0 CD A  9 0 4 3 D 0 0 1 7 E A E A E A
8 5 2 5 A 9 A F 3 D 0 7 1 7 2 0 I F I F 2C 0 7 1 7
2 5 D 0 E F 2 0 5 4 0 3 C 8 4 C 3 0 0 2 A 5 3 C 4 8
3 3 6 3 8 5 3 0 6 8 8 5 31 6 3 A 8 6 8 A A A 5 3 1
4 8 6 3 B 2 8  A A A 9 8 9 8 B A A S 3 2 B 2 E A B E
6 8 8 5 31 8 A 4 8 9 8 4 8 A 5 31 4 8 A 5 3 3 4 3

HEX DUMP
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S o f t w a r e  f o r  t h e  H p p l e  II

SCORE: 108
U LTR A BLO C KAD E— the standard against which 

D Y N A M A Z E -a  dazzling new real-time game. You other versions have to  be compared. En joy Block-
move in a rectangular game grid, drawing or erasing ade's superb combination o f fast action (d o n 't be
walls to  reflect balls in to  you r goal (or to  deflect the one who crashes) and strategy (the key is
them from  your opponent's goal). Every ball in accessible open space-maxim ize yours w h ile  min-
your goal is w orth  100 points, bu t you lose a po in t im izing you r opponent's). Play against another
fo r  each u n it o f elapsed tim e and another po in t fo r  person or the computer. New high resolution
each tim e un it you are moving. Control the speed graphics lets you see how you fille d  in an a rea-o r
w ith  a game paddle: play as fast as ice hockey or use reversibility to  review a game in slow m otion
as slowly and carefully as chess. Back up and re- (or a t top  speed, i f  that's your style). This is a
play any tim e you want to ;  it's  a reversible game. game tha t you w o n 't soon get bored w ith ! By
By Don Stone. Integer Basic (plus machine Ian- Don Stone. Integer Basic (plus machine language);
guage); 32 K ; $9.95. 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 "instan t 
replay” , analyzing your strategy. Or back up and resume the game at an earlier po in t, try ing  o u t a d iffe ren t 
strategy. Reversibility makes learning a challenging new game more fun. A nd helps you become a skilled 
player sooner.

S C O R E : 1 0 5

W ORLD OF O D YSSEY-a new adventure game u tiliz ing the fu ll power o f Disk II , 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 a t 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 ing  to  blast the ir opponent's ships out 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.

Programs A  va il able on D iske tte  
a t  S 5 .00  A d d it io n a l

Available a t your 
local computer store DEALER INQUIRIES INVITED

•  Check o r  M oney O rder 
® Inc lude $1 .00  fo r

sh ipp ing  and handling
•  C .O .D . ($ 1 .00  a d d 't l.  charge)
•  Master Charge and V IS A  

orders accepted
•  N ew  Jersey residents add 

5% sales ta x

Call o r w rite  fo r ou r free 
SOFTW ARE CATALO G

P O W E R S O F T ,  I N C .

P. O. BOX 157
PITM AN, NEW JERSEY 08071 
(609 ) 589-5500

A p p le  I I  is a registered 
tradem ark  o f 

A p p le  C om pute r, Inc.



Ask the Doctor

Hints for converting the SYM Tiny PILOT to work on KIM; R°bert M ™pp
a Slow Display for the AIM; and, a comparison chart of e p.oPBoxn3' nc
the AIM, SYM, and KIM expansion pinouts. s. cheimstord, m ao is24

“ ASK the Doctor" is  intended to  be a 
fairly regular colum n covering matters of 
interest to  the AIM, SYM and KIM users. 
Parts I through V may be found in issues 
9 (Feb ’79) through 13 (June ’79). Now that 
the "D octor is back from vacation” , the 
column w ill appear fa irly  regularly again.

This month we have several top ics to 
cover:

Bob Applegate discusses some prob
lems and solu tions to  using Tiny PILOT 
on the KIM.

Thomas M. W alsh provides a short pro
gram for use w ith the AIM to  slow down 
the d isplay when using the disassembler.

The Doctor presents a summary o f the 
Expansion and Application pinouts for 
the AIM, SYM, and KIM along w ith a 
description o f the KIM-4 Expansion bus 
structure.

Tiny PILOT for KIM

Machine language programming is 
very usefu l fo r some applications, but 
for others it is the long way around. 
Need to  p rin t some data? It is possible, 
but it is a lo t o f work. A fte r programming 
in m achine language for a year, I wanted 
to  move up to  a high level language such 
as BASIC. But a BASIC in terpreter is not 
cheap. To make m atters worse, m ost are 
located from  200016 and up, and my

memory ends at 07FF16- These are two 
very im portant fac ts  to  consider fo r any 
program . I tr ie d  w r it in g  my own 
languages but getting a good, small 
math package was also a m ajor pro
blem. When I saw Tiny P ilot by Nicholas 
V rtis  (MICRO #16), I was excited! At last I 
had a neat way to  solve some o f my pro
gram m ing problems, and to  teach some 
o f my non-computer-oriented friends 
how to  program.

U nfortunately, PILOT was w ritten for a 
SYM, not a KIM. I decided to  enter the 
program, using KIM subroutines in place 
o f SYM subroutines. A fte r entering the 
program, I started using the interpreter:

T: HELLO
S:
@

It is a good th ing  tha t I don’t  have a hard
copy term inal because a few feet o f 
paper would have been wasted! Suspec
ting a m istake in my entry o f the inter
preter, I checked the program byte-by- 
byte. Everything was okay. W hat caused 
the program to  print such garbage? It 
dawned on me a fte r some thought.

Rereading the last paragraph in Mr. 
V rtis ’ a rtic le  revealed the answer:

"T in y  PILOT assumes th a t all 
re g is te rs  are preserved by these  
routines."

Obviously, the KIM m on itor does not 
preserve the registers!

The KIM subroutine OUTCH stores 
the X reg ister at 00FD, and picks it up 
again once it is fin ished. My subroutine 
SAVOUT (used instead o f ca lls  to  SYM’s 
OUTCHR) stores the Y register at 00EE, 
ca lls  OUTCH, reloads the Y register, and 
ex its  the routine. SAVIN stores the Y at 
00EE, ca lls  GETCH, reloads Y, and exits. 
SAVCR is a b it longer, because it has to 
save and restore both registers. It stores 
Y a t the usual place, and X at 00ED. Then 
it ca lls  CRLF and reloads both registers. 
Last, but not least, it e x its  the 
subroutine.

I located these subroutines in K IM ’s 
high RAM, so as to  avoid memory pro
blems w ith  Tiny PILOT. Enough room is 
even le ft to  add a few more statem ents!

Tiny PILOT is a fun language to  use, 
even if it  does have lim ited  capab ilities. I 
hope tha t some o ther KIM users w ill con
vert between KIM and SYM. I do not 
know much about SYM’s m on itor — 
maybe some MICRO readers cou ld fill 
me in.

Bob Applegate 
Box 148 

Bordentown, NJ 08505
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Expansion Connector Application Connector

P IN A IM

C o m p u te r

S Y M K IM

B o a rd s

M IC R O P IN

C o m p u te r  

A IM  S Y M K IM

B o a rd s

M IC R O

1 SYN C SYN C SYN C

65

GND 1 G N D G N D G N D

6 5

NC
2 RDY RDY RDY SYNC 2 PA3 PA3 PA3 NC
3 01 01 <t>1 RDY 3 PA2 PA2 PA2 NC
4 IRQ IRQ IRQ IRQ 4 PA1 PA1 PA1 NC
5 s.o. s.o. s.o. S.O. 5 PA4 PA4 PA4 NC
6 NM I NM I N M I NM I 6 PA5 PA5 PA5 NC
7 RES RES RES RES 7 PA6 PA6 PA6 NC
8 DB7 DB7 DB7 DB7 8 PA7 PA7 PA7 NC
9 DB6 DB6 DB6 DB6 9 PB0 PB0 PBO NC

10 DB5 DB5 DB5 DB5 10 PB1 PB1 PB1 NC
11 DB4 DB4 DB4 DB4 11 PB2 PB2 PB2 NC
12 DB3 DB3 DB3. DB3 12 PB3 PB3 PB3 NC
13 DB2 DB2 DB2 DB2 13 PB4 PB4 PB4 NC
14 DB1 DB1 DB1 DB1 14 PA0 PA0 PA0 NC
15 DBO DBO DBO DBO 15 PB7 PB7 PB7 NC
16 -1 2 V CS18 K6 NC 16 PB5 PB5 PB5 NC
17 +  12V DBOUT SSTOUT NC 17 PB6 Row 0 Row 0 NC
18 CS8 POR NC DMA 18 CB1 Col F C ol F NC
19 CS9 NC NC +  8V 19 CB2 Col B C ol B NC
20 CSA NC NC + 8V 20 CA1 Col E Col E NC
21 +  5V +  5V +  5V +  5V 21 CA2 C ol A Col A NC
22 G N D G N D G N D G N D 22 NC C ol D C ol D NC

A ABO ABO ABO GND A +  5V +  5V +  5V NC
B AB1 AB1 AB1 ABO B NC CS 00 K0 NC
C A B 2 A B 2 A B 2 AB1 C 02 CS 04 K1 NC
D AB3 A B 3 A B 3 AB2 D R/W CS 08 K2 NC
E AB4 A B 4 AB4 AB3 E Tape 1B-R CS OC K3 NC
F A B 5 AB5 A B 5 AB4 F Tape 1B CS 10 K4 NC
H A B 6 A B 6 A B 6 AB5 H Tape 2B-R CS 14 K5 NC
J A B 7 A B 7 A B 7 AB6 J Tape 2B CS 1C K7 NC
K A B 8 A B 8 A B 8 AB7 K NC CS 18 Decode NC
L A B 9 A B 9 A B 9 AB8 L A u d io  In A u d io  In A u d io  In NC

M A B 10 A B10 A B 10 AB9 M A u d io  Lo A u d io  Lo A u d io  Lo NC
N AB11 AB11 AB11 AB10 N +  12V RCN-1 +  12V NC
P A B 12 A B 12 A B 12 AB11 P A u d io  Hi A u d io  Hi A u d io  H i NC
R A B 13 A B 13 A B 13 AB12 R K B D  R tn K B D  Rtn K B D  R tn NC
S A B14 A B14 A B 14 AB13 S PTR Rtn PTR R tn PTR R tn NC
T A B15 A B15 AB15 AB14 T KBR D KBR D KBR D NC
U <t>2 <t>2 cD 2 AB15 U PTR PTR PTR NC
V R/W RA/V R/W 02 V Tape 2A Row 3 Row 3 NC
w R/W R/W R/W R/W w T a p e 1 A C ol G C ol G NC
X TEST TEST TEST <t>2 X NC Row 2 Row 2 NC
Y 0 2 <D2 02 +  5V Y S eria l In Col C Col C NC
z R am  R/W  R am  R/W R am  R/W GND z NC Row 1 Row 1 NC

Notes: S ignals which are the same are in regular type face. 
Signals which are different are in bo ld type face.
See your com puter manual fo r a defin ition o f the signals.
The MICRO 65 bus is identical to  the KIM-4 bus.

Notes: the connections for the application connector are not 
defined for the MICRO 65 bus. The application connections are 
defined by the specific requirements o f the expansion board 
and are generally not connected to the host computer.
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This program uses AIM subroutines 
to slow down the display and allows the 
user to  scan thru a disassembly, check
ing entries made. Holding down the 
space bar w ill stop the display at the cur- 
rewnt display, jsu t as at normal speed, 
but much more controllably.

After the program is entered into 
RAM, it is activated by pressing the User 
F-2 key for Slow Display o r the User F-1 
key fo r Normal Speed Display. The User 
F-3 key is unused and is available for 
other purposes.

The A, Y, and X registers are pushed 
onto the stack at 0000 thru 0004. At 0005 
and 0008, a JSR is made to  the AIM Delay 
subroutine at EC0F, after which X, Y, and 
A are pulled from the stack and a JMP is 
made to  the Normal Display entry at 
EF05.

The two small sections at 0013 and 
001E are used to reset the addresss 
which the M onitor points to  as the 
Display Routine: A406.A407. The first 
subroutine resets the address to  Normal 
Speed, the second sets the address to the 
Delay routine described above a t address 
0000, and resets the counter at A417,A418 
to FFFF. To speed up the Slow Display, 
change the value at 0026 to a smaller 
number, or a t address 0005 o r 0008 
change one o f the JSR's to  the Delay 
routine to  a NOP.

Thomas M. Walsh 
5370 Shafter Avenue 
Oakland, CA 94618

Slow Down the AIM Display <K>*=0

/?5

0000 48 PHA

0001 98 TYA

0002 48 PHA

0003 8A TXA
0004 48 PHA

0005 20 JSR 5C0F 

0008 20 JSR 5C0F 

000B 68 PLA 
000C AA TAX 

000D 68 PLA 

000S A8 TAY 

000F 68 PLA 

0010 4C JMP SF05 

0013 A9 LDA #05 

0015 8D STA A406 

0018 A9 LDA #SF 

0 0 1A 8D STA A407 
0 0 1D 60 RTS

0 0 IS A 9 LDA #00 
0020 8D STA A406 

0023 8D STA A407 

0026 A9 LDA #FF 

0028 8D STA A417 

002B 8D STA A418 
0025 60 RTS

K>*=010C
/ 2

010C 4C JMP 0013 
01 OF 4C JMP 001S

One of the features o f the AIM, SYM 
and KIM that make them so com patible is 
the s im ilarity o f the ir Expansion and Ap
plication Connectors. This s im ila rity  
makes is possible to  use a variety of ex
pansion boards: RAM memory, ROM 
memory, Video, etc., w ith  any one of the 
three systems. There are some m inor d if
ferences in the Expansion Connectors, 
particularly where the KIM did not define 
a pinout. There are major differences in 
the Application Connector.

When MOS Technology, developers 
o f the 6502 and the KIM-1, designed their 
firs t expansion board, they chose to  move 
all o f the Address lines and few other 
lines to  new locations on the Expansion 
Connector o f the ir new boards. This has 
been called the KIM-4 Expansion Bus. 
Since it is used by a number o f other 
m anufacturers for expansion boards, and 
since it serves the AIM and SYM as well 
as the KIM, I propose to  call it the MICRO 
65 Bus. It is shown in the fo llow ing chart.

AIM, SYM, KIM Pinout Summary

SYNERGISTIC SOFTWARE

T H E  M O D IF IA B L E  D A T A B A S E
b y  Chris A nson &  R obe rt C lardy

T h e  M o d ifia b le  Database is a general purpose, user o rie n ted  
database prog ram  th a t can be easily custom ized fo r  y o u r  specific  
da ta  m anagem ent a p p lica tio n . Create any nu m ber o f a p p lica tion  
program s such as m a ilin g  lis ts , b ib lio g ra p h y  file s , in ve n to ry  c o n 
tro ls , personnel files , accoun ting  program s, etc. T h e  o n ly  l im ita 
t io n  is y o u r ow n  im ag ina tion .

The program  uses fast and fle x ib le  m achine language search 
and s o rt ro u tines , p rov ides fo r  easy record e d it in g , and can search 
o r  p r in t  u p  to  2 d isks o f records w ith  a single com m and. A ll 
com m ands are invocable  by  a fe w  keystrokes. There 's never been 
an easier to  use o r m o re  f le x ib le  data management program .

A p p le s o ft program  requires 4 8 K  and disk $ 4 9 .50
M o d ifie r M odu le  1 lets yo u  add accounting  and 
nu m eric  processing features to  y o u r p rogram  $15 .00
M o d ifie r M odu le  2 lets you  fo rm a t y o u r  o u tp u t 
in  any w ay  desired (co lu m na r, standard fo rm s, 
suppressed fie lds , e tc .) $15 .00

A V A IL A B L E  A T  Y O U R  L O C A L  D E A L E R  OR S END  C H E C K  O R  IN Q U IR Y  T O  S Y N E R G IS T IC  S O FT W A R E , 
5221 120  A V E . S.E., B E L L E V U E , W A  9 8 006 . W A  R E S ID E N T S  A D D  5.3% S A LE S  T A X
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POWER A PLUS AIM PLUS T M

AIM ENCLOSURE t m :

%Designed spec ifica lly  io r the  AiM-65 -s a g ; 
+  5V @ 5A and +  24V @ 1A ^
110V/60HZ o r 220V/50HZ %
Short C ircu it protection 
Over voltage protection 

Enough power to  run fu lly  loaded AIM 
plus several add itiona l boards $55”

AIM ENCLOSURE:
A  neat, safe package for the AIM 65 
Room for one expansion board: 

Memory Plus, V ideo Plus, 
or Proto Plus 

Enclosure alone: $45"

W ith Built-in POWER SUPPLY:
Power A Plus supply 
O n/off sw itch  w ith  p ilo t light 
A ir ven ts in enclosure to  a llow  heat 

d iss ipa tion  
Fu lly Assem bled, Ready to Go $110"

AIM ALL YOUR NEEDS AT US!!

MEMORY PLUS
M odified fo r AIM to  address a t 1000 
(4K) boundary - a t no charge.

8K S ta tic  RAM 
Sockets for 8K EPROM 
EPROM Programmer 
6522 I/O Port 

Over 1200 in use. $200""

VIDEO PLUS T M

G lass Teletype Software for AIM  is 
ava ilable now and i t ’s FREE. It works 
w ith  the AIM M on ito r and BASIC 
w ithou t any user programming. 

UPPER/lower case ASCII 
2K D isplay RAM expandable to  4K 
Provision for 2K EPROM 
Add up to 128 Programmable 

Characters by plugging in RAM 
Supports ASCII Keyboard 

Fu lly  Assem bled and Tested: S245°°

CAGE PLUST

MOTHER PLUS1 PROTO PLUS
The Sensible Way to  Expand:

Fu lly  Buffered and Decoded 
Standard Bus Structure 
Add up to  five expansion boards 
A u d io /T T Y  c o n n e c to rs ,  P o rt 
Socket

Fu lly Assem bled and Tested: $80" Use w ith  the AIM 65 and MOTHER 
PLUS

Alum inum  frame w ith  card guides 
H olds five additiona l boards w ith  
your AIM on top 

Package your expanded AIM  65.
$2 0 " w ith  Mother Plus, $ 2 5 " alone.

D ocum entation ava ilable for MEMORY 
PLUS ($10"), VIDEO PLUS ($10") and 
MOTHER PLUS ($5"). Docum entation 
cost w ill be applied to purchase price. 

§ §  Prices quoted do not include shipping 
and handling charges. Please ca ll or

POJnni^OSTF D M ©

P.O. Box 3 
So. Chelmsford, MA 01824 

617/256-3649

Add Special C ircu its  to  your system. 
P rovisions for:

40 14/16 p in  sockets
4 24/40 p in  sockets
3 voltage regulators 

M isc. other com ponents 
Two sets o f go ld  plated dual 22 finger 

: connectors w ith  same spacing as AIM. 
W ire wrap o r solder connections.
Size: 8 Vi x 103/4 40 "

When ordering, please specify  the 
MEMORY PLUS m od ifica tion  and the 
VIDEO PLUS Glass Teletype software 
for your AIM 65 a t no charge.



Introducing AppleSeed, our 
newest publication to whet 
your Apple* 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 
games. . .  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 . . .

3 o f t 5 i 3 e :
PUBLICATIONS
6 South S trest, M ilfo rd , NH 03055 
(603) 673-5144

•A  registered trademark of Apple Computers. ” A registered trademark of Radio Shack and Tandy Corp.



A P P L E  II S O F T W A R E

“ P rec ise , hu m an ized , w e ll d o c u m e n te d  an e xce lle n t 
v a lu e " a re  th e  a p p la u d s  n o w  b e in g  g ive n  to  U n ited  
S o ftw a re ’s lin e  o f so ftw a re . These  a re  s o p h is tica te d  
p ro g ra m s  de s ig n e d  to  m ee t th e  m o s t s tr in g e n t needs o f 
in d iv id u a ls  and  bu s in ess  p ro fe ss io n a ls . E very  package  
is  fu l ly  d o c u m e n te d  and  in c lu d e s  easy to  u n de rs ta nd  
o p e ra to r in s tru c tio n s .

CURSOR PILOT
g iv e s  an y  A p p le  II g a m e -p a d d le  c o n tro l o f  th e  v id e o  c u rs o r .  A c t iv a te  
b y  to u c h in g  ‘ E S C 1, th e n  e d it  o r  c o p y  w i th  g a m e -p a d d le . S u p p o r ts  
n o rm a l k e y b o a rd  c o n tro ls ,  is  tra n s p a re n t to  y o u r  p ro g ra m s .

o n  c a s s e tte  . . .  $595

DATA HANDLER
d a ta  b a s e  m a n a g e m e n t s y s te m . S u p p o r ts  in f in i te  d a ta  b a s e s  o n  the 
A p p le  II d is k  d r iv e . S t ru c tu re  d a ta  to  m o o t y o u r  o w n  n e e d s , u p  to  255 
f ie ld s  p e r  e n try . A d v a n c e d  d a ta  p ro c e s s in g  a llo w s  s e a rc h in g  a n d  m a th  
to  g e n e ra te  re p o rts , e x te n s io n s , a n d  le d g e rs . U se fo r  in v e n to ry ,  c h e c k s , 
p h o n e  n u m b e rs , s to c k s , la b  d a ta , e tc .  R e q u ire s  3 2 K  &  a  d is k  d r iv e .

o n  d is k e tte  w ith  m a n u a l . $4995

TYPESETTER

DATABASE MANAGEMENT SYSTEM - A comprehensive, interactive 
system like those run on mainframes! S ix modules com prising 42K of 
program m ing a llow  you to; create, edit, delete, d isplay, prin t, sort, 
merge, etc., etc. -  databases o f up to  10,000 records. Printer routines 
autom atically generate reports and labels on demand. 60 pages of 
concise documentation are included. Requirements -  16-32K PET and 
2040 Dual Disk (p rin ter optional). . C ost $125

ACCOUNTS RECEIVABLE/PAYABLE - A  complete, yet sim ple to use 
accounting system designed w ith  the small businessman in m ind. The 
United Software system generates and tracks purchase orders and 
invoices a ll the way through posting "con tro lled" accounts payableand 
accounts receivable subsystems.
Keyed Random Access file  methods makes data access almost 
instantaneous. The low -cost solution fo r the firs t tim e com puter user 
w ith  up to  500 active accounts. Requirements -  32K PET. Dual Disk, any 
80-column prin ter. . Cost $175

CASH RECEIPTS & DISBURSEMENTS - Makes it a breeze to track all 
ou tgo ing payments made by any type of business operation. Checks 
are tracked by number and categorized by type o f expense. Sorting, 
summary, and audit tra ils  make it easy to post to  general ledger. This 
system also categorizes incom ing receipts. Uses KRAM file  access 
method. Requirements -  32K PET, Dual D isk (p rin ter op tiona l)— Cost

S99.95
KRAM - Keyed Random Access Method - The new. ultra-fast access 
method fo r the PET Disk, provides keyed retrieval/storage o f data, in 
either direct o r sequential mode, by either fu ll o r partial key values. 
W ritten by United Software in 6502 machine code, and designed w ith 
the PET in mind, it explo its all the benefits o f the PET Disk, allow ing full 
optim ization o f you r system. E lim inates the need fo r "S ort" routines! 
KRAM provides f lex ib ility  never seen on a m icro before. KRAM is 
modeled after a very powerful access method used on large-scale IBM 
V irtual Storage mainframes. So "KRAM " a ll you can into you r PET -  it 
w ill love you for it. . Cost $79.95

(Sublicenses available to  software houses.)

PROGRAMS FOR 
ENTERTAINMENT
Space Intruders 

("Best Game o f 1979” ) . .$19.95
Jury /H ostage...................... 12.50
Kentucky D erby/Roulette 9.95
A lien I.Q ./T a n k .................. 9.95
Tunnelvision/M aze Chase 14.95
Subm arine A t ta c k ............  9.95
Battle o f M id w a y ..............  7.95
Laser Tank B a ttle ..............  9.95
S w a rm .................................  14.95

Super S tartrek ....................  14.95
PET Music B o x ..................  29.95

UNITED SOFTWARE 
PROGRAMS FOR BUSINESS
C heckbook...........................$15.95
Mortgage ............................  15.95
F in ance ................................ 12.95
Bonds ..................................  12.95
Stock A na lyze r..................  22.95
Stock O p tio n s ....................  24.95
6502 M acro Assem bler. . .  49.95

Look fo r the RED-WHITE-BLUE United Software Display at 
your local com puter dealer, o r send check or moneyorder, 
plus $1.00 shipping to:

UNITED SOFTWARE OF AMERICA
750 Third Ave.
New York, N.Y. 10017 Dealer inquiries invited

a  c o m p io te  H l-R E S  g ra p h ic s  c h a ra c te r  g e n e ra to r  a n d  e d it in g  sys te m . 
A l lo w s  c o lo rs ,  s c a lin g , u p p e r / lo w e r  c a s e , in v e rs e , a n d  c a n  H P L O T  
le tte rs  to  a n y  p o in t  o n  th e  s c re e n . O u tp u ts  th ro u g h  re g u la r  PR IN T 
s ta te m e n ts . U se  i t  to  la b e l g ra p h s , c re a te  a d  d is p la y s , o r  p r in t  lo w e r 
c a s e . S ys tem  in c lu d e s  35 u t i l i t y  p ro g ra m s  a n d  c h a ra c te r  se ts . W hen  
o rd e r in g , s p e c ify  i f  fo r  d is k  o r  R O M  A p p le s o ft . N e e d s  3 2 K  w ith  R O M . 
4 8 K  w ith  d isk .

o n  d is k e t te  w ith  m a n u a l . . . $ 2 9 9 5

HIRES UTILITY PACK
W h y  s w e a t o v e r  H l-R E S  g r a p h ic s ?  S h a p e  G e n e ra to r  le ts  y o u  b u ild  
g ra p h ic  s h a p e s  w i th  g a m e  p a d d le s , s e e  th e m  a t a l l  s c a le s , c o lo rs ,  a n d  
ro ta tio n s . S a ve  th e m  to  d is k ,  a n d  S h a p e  A d d e r  p u ts  u p  to  2 5 5  s h a p e s  
to g e th e r  in to  a  ta b le . U t i l ity  S u b ro u tin e s  le t  y o u  p o s it io n  w ith o u t 
p lo t t in g , f in d  y o u r  la s t  p lo t, a n d  lo o k  a t  th e  s c re e n  to  s e e  i f  a  p o in t  is  
o n . R e q u ire s  16K  w ith  A p p le s o ft  R O M .

o n  d is k e tte  . .  . $1495
AVAILABLE AT YOUR LOCAL DEALER, OR CALL DIRECTLY AT:

ANDROMEDA COMPUTER S Y S T E M S --'’™
Visa ana U jslnctoge gladfy K H p M .

A p p le  II a n d  A p p le s o ft a re  tra d e  m arks o f  the A p p le  C om pu te r C o m p a n y , In t.

MIGHTY BYTE IS HERE
P R O G R A M -A P P LE  II COMPANY M F G

LIST
Bow ling League Secretary M igh ty  Byle 24.95
L isa In teractive  Assem bler (Req 48K & Disk) Program m a Int. 34.95
M aster Catalog (Req 32K 8  Disk) P rogram m a Int. 29.95
Apple Pie 'V e r 1.0 (Req 32K & Disk) Program m a Int. 24.95
Dr. Memory (Req 32K & Disk) M use Co. 49.95
D isk M agic (Req 32K 8  Disk) Program m a Int. 24.95
Form al ‘ Ver 1.0 (Req Disk) Program m a Int. 24.95
3-D An im ation Program m a Int. 24.95
Super Dungeon (Req 48K 8  Disk) P rogram m a Int. 24.95
U-Draw M use Co. 17.95
U-Draw II (Req 32K) M use Co. 39.95
Three M ile Island (Req 48K) M use Co. 39.95
Escape M use Co. 12.95
Tank War M use Co. 12.95
Phasor Zap Program m a Int. 15.95
3-D Ducking Program m a Int. 15.95
S tra to  Laser P rogram m a Int. 15.95
Depth Charge Program m a Int. 15.95
Super O the llo Program m a Int. 15.95
Canter Downs Program m a Int. 15.95
Super S tar Wars Program m a Int. 15.95
Many m any m ore program s available.

Hardware Section
Centron ics 730 Printer 
H euris tics  H200 Speechlink 
Com prin t 912 Printer (Parallel)
Com prin t 912 Printer (Serial)
H e a th  W H -14 P rin te r

Vinyl loose-leaf DisKette Pages (Pack o f 10)

V isa & M astercharge accepted
To in troduce  you lo  M IGHTY BYTE take t l  (§)%  o ff  any order.

M IG H T Y  B YTE  C O M P U T E R  
P.O.Box 213 

HO-HO-KUS, N.J. 07423 
(201)445-8256

995.00
259.00
660.00
695.00
895.00

8.50



G raphics  and the C h a llen ger C1P, Part 3

Previous a rtic les have discussed fundam entals o f the 
OSI C1P in regards to  the po lled keyboard and the ex- wiiiiam l .  Tayior

panded graphics set. This a rtic le  shows how to  put the 
pieces together.

246 Flora Road 
Leavittsburg, OH 44430

In parts one and two o f th is  series 
we discussed the C1P and some o f its 
features. To be specific , the polled 
keyboard and the C1P expanded graphics 
set. An explanation of how to use the poll
ed keyboard and graphics set in some 
program s w ritten  in Basic. The programs 
tha t were presented used only one of the 
many characters that are a part of the 256 
characters available in the C1P character 
generator ROM. This tim e I would like to 
continue w ith  the Large Numbers genera
tion and lead up to the twelve hour clock 
tha t was prom ised last time.

Since th is is to be a clock program, I 
w ill describe th is section of the program 
first. II may seem rather odd to  you that 
the clock m ainline program is buried in 
the program, but th is is how the program 
evolved. Primarily most of the number 
generating routines were developed first 
due to  the past part o f th is series. This is 
not the best way to  write a program, but 
some programs do evolve in th is manner.

The clock mainline routine was a 
separate program and th is portion w ill be 
described as a single unit that can be us
ed w ithou t the large graphic characters 
for some of the users that do not have the 
amount o f memory required for the whole 
program. The clock w ith the numerals is 
extremely long. It occupies nearly eight K 
o f user memory. For those users that do 
not have enough memory to  run the entire 
program I hope that you w ill use the 
number generating routines in some of 
your own programs that would require 
such things as hit scores or other number 
displays.

Some beginning criteria for a clock 
must be given at th is point. Any clock 
that has a digita l display must have a 
number set. The number set must have at 
least a minimum o f four d ig its  o f display 
to qualify as a working clock. Also the 
hours and m inutes must be separate en
tries. That is, we must have a means of 
separating the hours and minutes. In ad
dition, we must also have a method of 
setting the clock to the right tim e before 
starting the clock. Finally, we must up
date the time at some interval. This is 
usually at one-minute or one-second in
tervals. The clock should also have a 
period of day indicator, such as AM or 
PM.

W ith th is in mind, lets examine the 
clock portion o f our main line Basic pro
gram routine that is located at Lines 4000 
through 4070. This part of the program 
w ill be described in detail and the 
m odifications that are required to  make it 
independent from the rest o f the program 
will be given. Looking at the beginning of 
Line 4000 we see that a GOSUB is ex
ecuted. The subroutine at line 2900 
through 3030 is the fast screen erase 
machine code memory load routine. This 
machine code routine w ill be called to 
clear the screen for every update o f the 
display. The subroutine is used w ith both 
versions o f the clock. An explanation of 
the subroutine was given in part two of 
th is series and the reader is referred to 
th is part for a complete description 
(MICRO 19:61).

When the program returns from the 
fast screen routine, the clock must be set

to  the correct time. This is hours, minutes 
and seconds where you wish for your 
clock to start. When you h it a carriage 
return, the clock begins to  run and w ill be 
updated on the next whole minute. The 
hours are contained in the variable S. The 
m inutes are contained in the variable R, 
and the seconds are contained in the 
variable Z. The variables are at lines 4004, 
4006 and 4007. The actual tim er fo r the 
clock is a FOR-NEXT loop established at 
lines 4008 and 4010. This loop should be 
adjusted to insure accurate tim ing of 
your clock. To have the clock run faster, 
decrease the value o f the variable I at line 
4008. To decrease the clock rate, increase 
the value of the variable I at line 4008. 
A fter the loop at lines 4008 and 4010 has 
timed out, the program fa lls through to 
the next line. At line 4011 the variable Z is 
checked to see if a complete m inute has 
been reached (Z = 60). If Z does not =  60 
then the tim ing loop is re-established. 
When Z is equal to 60, or one minute, the 
minute counter a t line 4013 is in
cremented. Next at line 4014, a GOSUB to 
line 4030 resets the second counter to 
zero. At line 4015 a GOSUB to  line 4059 
w ill execute the fast screen erase routine 
and clear the monitor screen. During this 
subroutine at lines 4059 through 4065, we 
w ill go and check to see what numerals 
are to  be displayed from the hours and 
m inutes look-up tables at lines 59 
through 390. It is in these tables that the 
variables S and R (hours and seconds) are 
determined and an equivalent numerical 
display is generated on the monitor 
screen. When the program returns to  the 
c lock m ainline program at line 4016, the R 
variable is checked to  see if 60 minutes
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has been reached. If 60 m inutes has not 
been reached as compared at line 4016, 
then a new pass through the program is 
executed. If 60 m inutes has been reached 
(R = 60), then the hours counter w ill be in
cremented (variable S). Next, at line 4018 
a GOSUB to  line 4032 w ill reset the 
minute counter and the screen is cleared. 
A new pass through the look-up table is 
executed and a new time update is 
displayed on the m onitor screen. At line 
4019, the S variable or hours is checked to 
see if 13 hours has elapsed. We must 
display 12 hours and 59 minutes. If the S. 
variable does not equal 13, a new pass 
through the program is executed. If the 
variable S is equal to  13 o r fu ll hours 
counter, a GOSUB to line 4034 w ill cause 
the Z variable to  be reset. At line 4035, the 
R. variable is reset to zero. At line 4036, 
the hours counter (S variable) is reset and 
a GOSUB to  line 4059 w ill clear the 
m onitor screen. The display is updated to 
1:00 o’c lock and a new pass through the 
program is executed at line 4037. What all 
th is  says is that fo r each m inute that the 
clock runs, there w ill be a correct time 
displayed. For every minute, there w ill be 
a new time-up date.

As stated before, the clock routine 
can be used independent o f the whole 
program. The reader can use th is ex
planation o f the routine and the separate 
program in Listing 2 as a separate pro
gram. This lis ting d iffe rs from the routine 
jus t described in that is uses a PRINT 
statem ent to give the user a viewable 
readout. Also, th is program w ill update 
the time every second. If you do not have 
suffic ient memory for the complete 
numerical clock, please try  the smaller 
version on your C1P.

In the last part o f th is series we 
discussed how the large numerals were 
generated. In fact, some o f the large 
numeral routines are included in th is arti
cle. At th is  point, we w ill continue with 
the graphics generation and discuss how 
these subroutines are used in the pro
gram for our clock. The contents of Table 
1 lis ts  the line numbers of the key 
subroutines begin. The reason that we 
tabulate these subroutines instead of 
identifying them in the Basic program is 
the fact that the Rem statements w ill oc
cupy memory, and we need to conserve in 
order to f it  the program in 8K o f user 
memory.

Included w ith th is article is a C1P 
video memory map that shows the com
plete video memory as related to the 
m onitor screen. This memory map is in 
decimal. The locations for the large 
numbers are shown. These d ig its w ill ap
pear at these locations on the monitor 
screen. W ith th is  chart and the number 
subroutines in the program, you can write 
programs o f your own that require any 
number displays.

Table 1: Numerical Clock routines

L i n e

60 to 385 Numerical look up tables

1000 to 1020 Least significant digit One
1100 to 1190 Least significant digit Two
1200 to 1280 Least significant digit Three
1300 to 1360 Least significant digit Four
1400 to 1460 Least significant digit F i v e
1500 to 1570 Least significant digit Six
1600 to 1640 Least significant digit Seven
1700 to 1760 Least significant digit Eight
1800 to 1890 Least significant digit Nine
2000 to 2070 Least significant digit Zero
2900 to 3030 Fat screen ML load routine
4000 to 4070 Clock main line program 
5000 to 5080 Second most digit Zero
5100 to 5120 Second most digit One
5200 to 5230 Second most digit Two
5300 to 5340 Second most digit Three
5400 to 5425 Second most digit Four
5500 to 5535 Second most digit Five
5600 to 5635 Second most digit Six
5700 to 5710 Colon separator for hours and minutes 
6000 to 6025 Third most digit Zero
6100 to 6130 Third most digit One
6200 to 6235 Third most digit Two
6300 to 6335 Third most digit Three
6400 to 6430 Third most digit Four
6500 to 6535 Third most digit Five
6600 to 6645 Third most digit Six
6700 to 6720 Third most digit Seven
6800 to 6835 Third most digit Eight
6900 to 6935 Third most digit Nine
7000 to 7010 Host Significant digit One

Table 2: Alarm option program changes

2 x = 63232
3 POKE X +1,0: POKE X +  3,0: POKE X.255: POKE x +  2,0
4 POKE X +  1,4: POKE X +  3,4
5 POKE X,0
6 GOSUB 4000
4003 INPUT "SET ALARM"; B,C: D=C +  2
4010 NEXT I
4011 Z=Z +  1: GOSUB 8007 

4063 GOSUB 8005
8000 REM ALARM TEST
8005 IF B=S AND C=R THEN POKE X,1
8006 RETURN
8007 REM TURN OFF ALARM PRESS 1 KEY
8008 G=57088
8009 POKE 530,1
8010 POKE G, 127
8015 IF PEEK (G) =127 THEN POKE X,0 
8020 POKE 530,0 
8025 RETURN
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It must be explained at th is point 
that there are subroutines that generate 
the Least S ignificant Digits 0 through 9; 
the Second Most Digits 0 through 6; the 
Third Most D igits 0 through 9, and finally, 
the Most S ignificant Digit 1. The com
bination o f these subroutines together 
w ill generate a display of the time. As an 
example, say the time 12:30 was contain
ed in the S and R variables, we would 
need to  gene ra te  d ig its  fo r fou r 
characters. These would be the Most 
S ignificant d ig it one; the Third Most digit 
two; the Second Most Digit three; and 
finally, the Least S ignificant Digit zero. If 
the variable S contained 12 and the 
variable R contained 30, when the pro
gram goes through to look up tables, 
variable R would be compared to  30. 
When 30 was found at Line 215, a GOSUB 
to Lines 2000 and 5300 would result in the 
generation o f a Second Most d igit 3 and a 
Least S ign ificant d ig it 0 to  be displayed 
on the screen. Also, when the value for 
the variable S is found in the look-up table 
at Line 385, a GOSUB to  Lines 6200 and 
7000 w ill cause the generation and 
display o f the Most S ignificant d ig it 1 and 
the Third Most d ig it 2. From the example, 
it can be seen that when we are 
generating a d ig it display there are usual
ly more than one o f the subroutines used 
to create the graphics.

In the last part o f th is series, I ex
plained how one example subroutine 
worked to  generate a large number 
graphic display. The demonstration pro
gram in the last part o f th is series con
tained subroutines to  generate the Least 
S ignificant D igits that are a part of this 
a rtic le . A lth o u g h  I described  one 
subroutine in the last part, I w ill give a 
description of how one o f the subroutines 
works in th is  article. The reader may not 
have the last issue that contained the ar
ticle, so a description o f the number 
subroutines w ill make th is article a com
plete entry.

Lets take one subroutine that is used 
to  generate the large numerals and briefly 
describe its operation. Take the graphics 
character that represents the numeral 1 
in the Least S ignificant d igit location. 
This subroutine is located at Line 1000 
through 1020. First, we must define the 
locations on our C1P m onitor screen that 
we wish to start to  place our character. In 
the subroutine we are using, the variable 
A as the video memory pointer. You can 
see that variable A was defined as video 
m em ory lo ca tio n s  54000 to  54128 
decimal. This sets up our boundaries in 
video memory where we wish to  place our 
character. This statem ent form s part of a 
FOR-NEXT loop that w ill be used to load 
the character that creates the display on 
the m onitor screen. A lso note in the state
ment at Line 1000 we have used a func
tion called the STEP function. This func
tion in a statem ent w ill cause the variable 
to  be incremented by the amount contain-*

ed in the STEP value. In this instance we 
wish to  increment the A variable by 32 for 
each pass through the loop in the state
ment line. At the next statement line, the 
decimal equivalent o f a white square will 
be placed at decimal location 54000. This 
w ill be the first part o f the data in video 
RAM that w ill make up our number 
character. At the next statement line the 
program returns to the first line where our 
FOR-NEXT loop began.

The A variable w ill be incremented 
by 32, and the program will fa ll through 
the loop again. At the next statement line 
another square w ill be placed in video 
RAM and displayed on the monitor 
screen. This process w ill continue until 
the A variable has been incremented to 
the final value set in line 1000. This is 
54128 decimal. We w ill now have the 
graphics representation o f the numeral 1 
displayed on the monitor screen. With 
th is  explanation o f the subroutine for the 
graphics figure 1, you should be able to 
analyze the remainder o f the subroutines 
to  understand them more clearly.

I have w ritten the program to display 
the large numerals near the bottom  left 
corner of the 01 P’s m onitor screen. If the 
user should wish these characters 
displayed at a different location, they can 
be relocated. This is not a simple task but 
can be done with the aid o f the video 
memory map that is included as part of 
th is  article. From the memory map deter
mine the locations where you wish to 
have the characters displayed and 
change the decimal addresses to corres
pond to  the new locations. If you are go
ing to  use the number routines for other 
programs, th is  may be necessary; but 
w ith the clock program as written, 
remember that the fast screen erase 
routine w ill clear only the bottom half of 
the m onitor screen. If you relocate the 
graphics characters, you w ill need to 
have your fast screen erase routine clear 
the location where you have located your 
display.

This program is written in sub
routines as stated before. In addition to 
the separate clock and subroutines for 
the numbers, the fast screen erase 
routine can be used in other programs 
that may require th is feature. This could 
be for a rapid screen erase for animated 
games. The subroutines have many 
usages even if you cannot run the entire 
program on your machine.

Basically, th is  article was written for 
an OSI Challenger C1P; but the programs 
w ill run on other OSI computers with 
some changes. I have not included these 
changes in th is article because OSI 
systems are somewhat different. If you 
have BASIC, you can modify the program 
to  suit your video output such as the 540 
in the C2-4P. In addition, a separate 
lis ting fo r an alarm option is included for

those users who should have a PIA port in 
the ir Challengers. Please refer to  Table 2 
for the lis t o f the program changes re
quired for the alarm option. The user will 
need a tone device to  implement th is op
tion. The alarm option uses a 6820 PIA 
located at F700 HEX. The A side of the 
port is used and PAO is the specific port.

When using either version o f the 
clock, the user must set memory size to 
protect the machine code routine that is 
stored in user memory. When using the 
complete graphics and clock program, 
the user must set memory size to  8167. 
When using the shortened version, set 
memory size to  3840 decimal. When using 
the clock for either version, the clock tim 
ing loop w ill have to  be adjusted for your 
system to insure accuracy. The clock is 
tied to  the Challenger Processor clock 
and d iffe rs depending on the program be
ing used.

In conclusion, although the BASIC 
clock requires much memory and w ill not 
have the accuracy o f a hundred dollar 
q u a rtz  w a tch , i t  can be a fin e  
demonstrator. The primary purpose of 
th is artic le  was to  describe the C1P's 
features and teach some programming 
techniques that could be used by the 
readers for other programs. This article 
and programs cover many o f the features 
o f BASIC and the Challenger C1P in 
general. I hope that I have helped some 
readers and users o f the OSI C1P and 
other OSI systems to  grasp a better 
understanding o f BASIC and the graphics 
capabilities o f these fine machines. In the 
next part of th is  series, I w ill show how to 
do some plotting and create some 
animated characters using BASIC. Until 
then, good luck!!

I  Classified Ads
I  ASTROsoft presents: Solar System 
I  Simulator: graphic display of planets 
I  orb iting Sun for any range o f dates.
I  Requires A pp leso ft 32K, HIRES 
I  character generator in APPLE II con- 
I  tributing pages, Volume 3. Specify 
I  RAM or ROM Applesoft, mem. size,
I  I/O. Tape $15. Disk $30. Check or MO

W illiam  Judd 
701 South 22nd Street 
Omaha, NE 68102 

I  Soon, Star Map, Life o f Sun.

I  THE DESIGNER by Apple-Jack Hi-res 
I  Graphics w ith apple game paddles 
I  w ith  single keystroke ease. Macro 
I  commands for lines, arcs, circles,
I  elipses, areas, etc. SAVE/RECALL to 
I  disk. 32K/DISK/Applesoft ROM $24.95.
I  Ask your dealer, or write:

Jeff Johnson 
12 Monterey Drive 

m  Cherry Valley, MA 01611 ^
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390 RE T U R N
1900 FOR fi=54Q00 TO 5 4 1 2 8  S T E P  32 
1910 P O K E  R , 161:N E X T  fl 
1020 R E T U R N
1100 FOR fl= 5 4 0 0 0  TO 5 4 0 0 2  S T E P  1
1110 P O K E  fl,161:N E X T  R
1120 P O K E  54034,161
1140 FOR R = 5 4 0 6 4  TO 5 4 0 6 6  S T E P  1
1150 P O K E  R , 161:N E X T  fi
1160 P O K E  54096,161
1170 FOR fi= 5 4 1 2 3  TO 5 4 1 3 0  S T E P  1
1180 P O K E  fl,161:N E X T  fl
1190 R E T U R N
120S FOR R= 5 4 0 0 0  TO 5 4 0 0 2  S T E P  1
1210 P O K E  fl, 1 6 1 : N E X T  fl
1220 P O K E  54034,161
1230 FOR fl=54064 T O  5 4 0 6 6  S T E P  1
1240 P O K E  fl,161:N E X T  fl
1250 P O K E  54098,161
1260 FOR R = 5 4 128 T O  5 4 1 3 0  S T E P  1
127© P O K E  fl,161: N E X T  fl
1280 R E T U R N
13O0 F O R  fl = 5 4 0 0 0  TO 5 4 0 6 4  S T E P  32
1310 P O K E  fl , 161: NEXT fl
1320 FOR fl=54064 TO 5 4 0 6 6  S T E P  1
1330 P O K E  fl,161:NEXTfl
1340 FOR fl=54002 TO 5 4 1 3 0  S T E P  32
1350 P O K E  fl,161: N E X T  fl
1360 R E T U R N
1400 F O R R = 5 4 0 0 0  TO 5 4 0 0 2  STEP1

1400 FORfl=54000 TO 5 4 0 0 2  STEP1
1410 P O K E  fl,161: N E X T  fl
1420 F O R  fl=54064 TO 5 4 0 6 6  b T E P  1
1425 P O K E  fl,161:N E X T  fl
1430 FOR fl=54128 T O  5 4 1 3 0  S T E P  1
1440 P O K E  fl,161: N E X T  fl
1450 P O K E  54032,161: P O K E  54098,161
1460 R E T U R N
1500 FOR fl=54000TO54002 S T E P  1 
1518 P O K E  fl, 161: NEXT fl 
1520 FOR fl=54064 TO 5 4 0 6 6  S T E P  1 
1530 POKE fl, 161: N E X T  fl 
1540 FOR fl=54128 TO 5 4 1 3 0  S T E P  1 
1550 P O K E  fl, 161:N E X T  fl 
1560 P O K E  5 4 0 3 2 , 1 6 1 : P O K E  54096,161: 

P O K E  54098,161 

1570 R E T U R N

.1.600 FOR fl=54000 TO 5 4 0 0 2  S T E P  1 
1610 P O K E  fl, 161: N E X T  fl 
1620 FOR fl=54002 TO 5 4 1 3 0  S T E P  32 
1630 P O K E  fl,161:N E X T  fl 
1640 R E T U R N

1700 FOR fl=54000 T O  5 4 1 2 8  S T E P  32
1710 P O K E  fl,161:N E X T  fl
1720 FOR fl= 5 4 0 0 2  TO 5 4 1 3 0  S T E P  32
1730 P O K E  fl, 161: N E X T  fl
1740 FOR 1=1=54001 TO 5 4 1 2 9  S T E P  64
1750 POKE fl, 161: N E X T  fl
1760 RETURN
1800 FOR fl=54002 TO 5 4 1 3 0  S T E P  32
1810 P O K E  fl, 161: N E X T  fl
1320 FOR fl= 5 4 0 0 0  TO 5 4 0 0 2  S T E P  1
1330 P O K E  fl, 161: N E X T  fl
1840 FOR fl = 5 4 0 6 4  TO 5 4 0 6 6  S T E P  1
1350 POKE Fl, 161: N E X T  fl
I860 FOR fl=54128 TO 5 4 1 3 0  S T E P  1
1370 P O K E  fl, 161: N E X T  fl
1380 P O K E  54032, 161
1390 R E T U R N
1900 FOR fl=53998 TO 5 4 1 2 6  S T E P  32 
1910 P O K E  fl, 161: N E X T  fl 
1930 RETURN
2000 FOR fl= 5 4 0 0 0  TO 5 4 0 0 2  S T E P  1
2010 P O K E  fl,161:N E X T  fl
2 0 2 0  FOR F N 5 4 0 0 0  TO 5 4 1 2 8  S T E P  32
2 0 3 0  P O K E  fl, 161: N E X T  fl
2040 F O R  fl= 5 4 0 0 2  TO 5 4 1 3 0  S T E P  32
2050 P O K E  fl, 161:N E X T  fl
2 0 6 0  P O K E  54129, 161
2 0 7 0  RETURN
2990 FOR R = S 168 TO 3191 
2920 R E A D  F : P O K E  R ,F :N E X T  P 
2925 R E S T O R E  
2930 RETURN
3000 DflTfl 1 6 9 , 3 2 , 1 6 0 , 4 , 1 6 2 , 0 , 1 5 7 , 0  
3010 DflTfl 210, 232, 208, 250, 238, 240 
3 0 2 0  DflTfl 3 1 , 1 3 6 , 2 0 8 , 2 4 4 , 1 6 9 , 2 1 8  
3030 DflTfl 141,240,31,96

4 0 0 0  G O S U B  2 9 0 0
4002 PRINT" T I M E  H R S  SEC MIN"
4 0 0 4  INPUT S
4 0 0 6  INPUT R
4 0 0 7  INPUT Z
4 0 0 8  F O R  1=1 TO 725
4 0 1 0  N E X T  I
4011 Z=Z+1
4 0 1 2  IF Z<6 0  T H E N  4008
4 0 1 3  IF Z = 6 0  T H E N  R=R+1
4 0 1 4  IF Z = 6 0  THEN G O S U B  4 0 3 0
4 0 1 5  GOSUB 4059
4 0 1 6  IF R < 6 0  THEN G O T O  4008
4 0 1 7  IF R— 6 0  T H E N  S=S+1
4 0 1 8  IF R = 6 0  T H E N  G O S U B  4 8 3 2
4019 IF S < 13 T H E N  4008
4 0 2 0  IF S = 1 3  THEN 4 0 3 4

February, 1980 MICRO — The 6502 Journal 21:51



4 0 3 8  2=U
4031 RETURN
4 0 3 2  R=Q s G O S U B  4859 
■4033 R E T U R N
4834 Z=0
4 0 3 5  R=0
4 0 3 6  S = l s G O S U B  4 8 5 9  
4 8 3 7  G O T O  4 0 0 8
4 0 5 3  P O K E  11,232: P O K E  12,31 
4 8 5 4  G O T O  5
40 5 9  P O K E  11, 232: P O K E  12,31: X = U S R  < X !: 
4 8 6 8  G O S U B  308 
4 9 6 2  G O S U B  5 9  
4 8 6 5  R E T U R N
5 8 8 8  F O R  fl=53996 Tu 5 3 9 9 o  b T E P  1 
5 8 1 8  P O K E  H, 161 ■ N E X T  fl 
5 8 2 8  FOR 0 = 5 4 1 2 4  T O  5 4 1 2 6  S T E P  1 
5 8 3 8  P O K E  0,161s N E X T  0 
5 8 4 8  FOR 0 = 5 3 9 9 6  TO 5 4 1 2 4  S T E P  32 
5858 P O K E  0,16-13 N E X T  0 
5 8 6 8  FOR 0 = 5 3 9 9 8  TO 5 4 1 2 6  S T E P  32 
5 8 7 8  P O K E  0 , 1 6 1 : N E X T  0 
5 8 8 8  R E T U R N
5 1 8 8  F O R  0 = 5 3 9 9 8  T O  5 4 1 2 6  S T E F  32 
5 1 1 8  P O K E  0 , 1 6 1 : N E X T  0 
5 1 2 8  RETURN
5 2 8 8  FOR 0 = 5 3 9 9 6  TO 5 3 9 9 8  S T E P  1 
5 2 8 5  P O K E  0 , 1 6 1 : N E X T  0 
5 2 1 8  FOR 0 = 5 4 1 2 4  TO 5 4 1 2 6  S T E P  1 
5 2 1 5  P O K E  0 , 1 6 1 : N E X T  0 
5 2 2 8  P O K E  5 4 8 9 2 , 1 6 1 : P O K E 5 4 0 3 0 , 161 
5 2 3 8  FOR 0 = 5 4 0 6 0  TO 5 4 0 6 2  S T E P  1 
5 2 3 5  P O K E  0 , 1 6 1 : N E X T  0 
5 2 4 8  R E T U R N
5 3 8 ©  FOR 0 = 5 3 9 9 6  T 0 5 3 9 9 8  S T E P  1 
5 3 8 8  FOR 0 = 5 3 9 9 6  T 0 5 3 9 9 8  S T E P  1 
5 3 0 5  P O K E  0 , 1 6 1 : N E X T  0 
5 3 1 0  F O R  0 = 5 4 0 6 0  TO 5 4 0 6 2  S T E P  1 
5 3 1 5  P O K E  0 , 1 6 1 : N E X T  0 
5 3 2 0  FOR 0 = 5 4 1 2 4  T O  5 4 1 2 6  S T E P  1 
5 3 2 5  P O K E  0 , 1 6 1 : N E X T  0 
5 3 3 8 P O K E  5 4 0 3 O , 161:P O K E  54094,161 
5348 RETURN
5 4 8 8  F O R  0 = 5 3 9 9 8  TO 5 4 1 2 6  S T E P  32 
5 4 0 5  P O K E  0 , 1 6 1 : N E X T  0 
5 4 1 8  F O R  0 = 5 3 9 9 6  TO 5 4 0 6 0  S T E P  32 
5 4 1 5  P O K E O , 161:N E X T  0 
5 4 2 0  P O K E  54061,161 
5 4 2 5  R E T U R N
5 5 8 8  FOR 0 = 5 3 9 9 6  TO 5 3 9 9 8  S T E P  1 
5 5 0 5 P O K E  0 , 1 6 1 : N E X T  0 
5 5 1 0  FOR 0 = 5 4 1 2 4  TO 54126 S T E P  1 
5 5 1 5  P O K E  0 , 1 6 1 : N E X T  0 
5 5 2 ©  F O R  0 = 5 4 0 6 0  T O  5 4 0 6 2  S T E P  1 
5 5 2 5  P O K E  0 , 1 6 1 : N E X T  0

5 5 3 0  P O K E  54028,1 6 1 : P O K E  54062, 
161:P O K E  5 4 0 9 4 , 1 6 1

5 5 3 5  RETURN
5 6 8 0  FOR 0 = 5 3 9 9 6  TO 5 3 9 9 8  S T E P  1
5 6 8 5  POKE 0 , 1 6 1 : N E X T  0
5 6 1 8  FOR 0 = 5 4 0 6 0  TO 5 4 0 6 2  S T E P  1
56 1 5  P O K E  0 , 1 6 1 : N E X T  0
5628 F O R  0 = 5 4 1 2 4  TO 5 4 1 2 6  S T E P  1
5625 P O K E  0 , 1 6 1 : N E X T  0
5630 P O K E  5 4 0 9 2 , 1 6 1 : POKE54094,

1 6 1 :PO K E  5 4 0 2 8 ,1 6 1  
5635 RETURN
5788 P O K E  5 4 8 2 7 , 1 7 2 : P O K E 5 4 0 9 1 , 172 
5718 RETURN
6080 FOR 0 = 5 3 9 9 2  TO 5 4 1 2 8  S T E P  32
6885 P O K E  0 , 1 6 1 : N E X T  0
6 8 1 0  FOR 0 = 5 3 9 9 4  T O  5 4 1 2 2  '-.TEP 32
6816 P O K E  0 , 1 6 1 : N E X T  0
6820 P O K E  5 3 9 9 3 , 1 6 1 : P O K E  54121,161
68 2 5  RETURN
61 8 0  FOR 0 = 5 3 9 9 4  TO 5 4 1 2 2  S T E P  32 
61 2 0  POKE 0 , 1 6 1 : N E X T  0 
613© RETURN
62 0 8  FOR 0 = 5 3 9 9 2  TO 5 3 9 9 4
62 0 5  POKE 0 , 1 6 1 : N E X T  0
6 2 1 8  FOR 0 = 5 4 0 5 6  TO 54058
6215 P O K E  0 , 1 6 1 : N E X T  0
6228 FOR 0 = 5 4 1 2 0  TO 5 4 1 2 2
6 2 2 5  POKE 0 , 1 6 1 : N E X T  0
6 2 3 0  P O K E  5 4 0 2 6 , 1 6 1 : P O K E  54088,

161:P 0 K E 5 4 8 5 7 ,161
6 2 3 5  RETURN
6388 F O R  0 = 5 3 9 9 2  T O  5 3 9 9 4  
6 3 8 5  P O K E  0 , 1 6 1 : N E X T  0

63:1.8 F O R  0 - 5 4 0 5 6  T O  5 4 8 5 8
6 3 1 5  P O K E  0,16.1: N E X T  0
6 3 2 8  F O R  0 = 5 4 1 2 8  T O  5 4 1 2 2
6 3 2 5  P O K E  0 , 1 6 1 : N E X T  0
6 3 3 8  P O K E  5 4 8 2 6 , 1 6 1 : P O K E  54898,161
6 3 3 5  R E T U R N
6 4 0 8  FOR 0 = 5 3 9 9 4  TO 5 4 1 2 2  S T E P  32
6 4 0 5  P O K E  0 , 1 6 1 : N E X T  0
6 4 1 0  F O R  0 = 5 4 8 5 6  TO 5 4 8 5 8
6 4 1 5  P O K E  0 , 1 6 1 : N E X T  0
6 4 2 8  F O R  0 = 5 3 9 9 2  TO 54856 S T E P  32
6 4 2 5  P O K E  0 , 1 6 1 : N E X T  0
6 4 3 8  R E T U R N
65 8 8  FOR 0 = 5 3 9 9 2  TO 53994
6 5 8 5  P O K E  0 , 1 6 1 : N E X T  0
6 5 1 8  F O R  0 = 5 4 8 5 6  T O  5 4 8 5 8
6 5 1 5  P O K E  0 , 1 6 1 : H E X  I
6 5 2 8  F O R  0 = 5 4 1 2 8  T O  54122
6 5 2 5  POKE 0 , 1 6 1 : N E X T  0
6 5 3 8  POKE 5 4 0 2 4 , 1 6 1 : POKfc. 54898,161
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6535 R E T U R N
6600 F O R  R = 5 3 9 9 2  TO 541
6685 P O K E  R , 161:NEX T 0
6 6 1 8 F O R  fl=53992 TO 5 3 9 9 4
6615 P O K E  i:::l, 1 6 1 : NEX 1" fl

6628 F O R  0 = 5 4 1 2 8  TO c:* -1 
:J ' T X i i

6625 P O K E  0 , 1 6 1 : N E X T R
6-630 F O R  0 = 5 4 8 5 6  TO 54858
6635 P O K E  R , 1 6 1 SNEX ■]- R
6640
6 6 4 5
if::»

PlJKt 5 4 0 9 0 , 1 o 1 
R E T U R N
!••• UK R = 5 ^ y 9 2  ■* U 53994

6 7 0 5 P O K E  R , 1 6 1 sNEX T R
6 7 1 0 F O R  0 = 5 3 9 9 4  TO 5 4122
6715 P O K E  0 , 1 6 1 : N E X T 0
6 7 2 0 R E T U R N
6-wwy F O R  0 = 5 3 9 9 4  TO 541 k!2
6 8 8 5 P O K E  f l , 1 6 1 sNEX T R
fc-o 18 FOR 0 = 5 3 9 9 2  TO 5 4 1 2 8
6 8 1 5 P O K E  f l , 161:N E X T fl

6 8 2 8 P O K E  53993,161 : POKE

6 8 2 5
•I •* ii r*i“V  •••*“■ cr -1 i *"!■•? 
l o o .  » r  Ur-.c. -‘*4 x i x

R E T U R N
6 9 0 8 P U R  H = 5 3 9 9 4  RJ
6 9 8 5 P O K E  fl, 1 6 1 : H E X ’i ri

6 9 1 8 F O R  0=54856. TO 5 4 8 5 8
6 9 1 5 P O K E  fl, 161: NEX'T*
6928 F U K  0 = 5 3 9 9 2  TO w3994
6 9 2 5 P O K E  0,161» NEX T  R
6 9 3 8 P  0  K E 5 4 8 2 4  .•■ 161
6 9 3 2 F O R  0 = 5 4 1 2 2  TO - D 4 1 Z U

6 9 3 4 P O K E  0 , 1 6 1  :NES< T  R

6 9 3 5 R E T U R N
7 0 8 0 F O R  0 = 5 3 9 9 8  TO 5 4 1 1 8
7 8 8 5 P O K E  0, 1 6 1 :  NEX'r  r

7 8 1 8 R E T U R N

>T

i i - ' - r  •->.

.— r* f— r*-,i c . r

C1P M em ory M ap in  decim al 25 x 25 fo rm at

2  P R I N T "  E N T E R  T I M E  H R S  M I N  S E C

3  G O T O  5 0

4  I N P U T  C  

6  I N P U T  B  

?" I N P U T  R

8  F O R  1 = 1  T O  4 5 8  

1 8  N E X T  I

1 1  G O S U B  6 8

12 H = R + 1 
I F  ! i < 6 8.!. • j

1 4
1 5  
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1 9
2 0  

3 8

3 4

4 9
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5 1
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6 8  
6 1  

6 2  

7 8

f i = 6 8  
f l = 6 8  
B <  6 8  
3 = 6 8  

B = f o y  

C <  1 3  
0 = 1 3

T H E N  

T H E N  

T H E N  

T H E N  

T H E N  

T H E N  

T H E N  
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R E R D  N : P O K E  Q , N  
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A REFERENCE JOURNAL FOR USERS OF SM ALL COMPUTERS

F o r those w h o  w an t th e ir  com p u te r in fo rm a tio n  
s tra igh t, sweet and to  the p o in t, there is no 
sub s titu te : the re  is o n ly  Dr. Dobb's Journal.

Dr. Dobb's Journal is a h igh ly  respected reference 
jou rna l w h ich  f i l ls  a un ique and so lid  niche w ith in  
the  m ic ro com pu ting  w o rld . We publish discussions 
and examples o f  general purpose system tools, 
artic les on legis lation o r trends a ffec ting  com 
puterists, a consum er w atchdog co lum n, as well 
as a varie ty  o f m o n th ly  co lum ns designed to  guide 
and help readers wend th e ir  w ay th rough  the  con 
fus ion  o f  a new and burgeoning indus try .

Recent issues have included:

Discovering the 26 th  Prim e • t in y  BA S IC  fo r  the 
F8 • Some Im provem ents on 8080 P ilo t • Page 
L is t fo r  the  A pp le  • On C om puter C rim e B ill 
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Servant • P roducing P ictures on y o u r C om puter 
w ith  a D iab lo  P rin te r •

OUR READERS SAY:

"Y o u r  level o f  in fo rm a tio n  is fan tastic  . .  . the 
b e s t!"

"Dr. Dobb's has presented some o f the  best and 
m ost in te llige n t so ftw are  fo r  the  advanced h o b b y 
ist. Please, please stay th a t w a y !"

" I  received m y in tro d u c tio n  to  y o u r rem arkable 
jou rna l and was as pleased as a Lovecra ft w izard 
com ing upon a copy  o f the  Necronomicon. Really, 
yours is the o n ly  real com p u te r journa l going. Dr. 
Dobb's is to  the o ther "sm a ll system s" periodicals 
as Scientific American is to  Popular Mechanics. "

"D r. Dobb's Journal is a tru ly  impressive pe riod
ical un like  others I've read. I t  con ta ins valuable 
and useful software . I lo ok  fo rw a rd  to  its de livery 
every m o n th ."

Dr. Dobb's Journal $ 1 5 /y r., 10 issues. 

SUBSCRIPTION ORDER ---------------------------------

Dr. Dobb's Journal □  $28  T w o  Years ($12 o f f  cover price)
□  $15  One Year ($5  o f f  cover price)

D4

Please start m y  subscrip tion  to  Dr. Dobb's Journal, 
published ten  tim es per year.

N A M E .

A D D R E S S .

C IT Y /S T A T E . .Z IP _

In te rna tiona l Rates:

Canada/M exico F irs t Class D $ 4 8  2 years 
□  $25  one year 

Rest o f  W orld  A irm a il □ $ 6 4  2 years 
□  $33 one year 

W orld  Surface M a il □ $ 3 8  2 ye a rs  □ $ 2 0  one year 
I w ill r isk  the  leng thy  and un re liab le  de livery 
o f Surface M ail.

□  Check enclosed 

S igna tu re_________

□  B ill me (U.S. on ly ) (s ign ed ).

Paym ent m ust be in  $US d raw n  on a US bank.

Send th is  fo rm  o r  a facsim ile to :  This o f fe r  g o o d  u n t i l  6 /3 0 /8 0

PEOPLE'S COMPUTER COMPANY 1263 El Cam ino Real, Box E, M en lo  Park, C a lifo rn ia  94025



The M IC R O  S o ftw are  C ata logue: XV II

Mike Rowe 
P.O. Box 6502 

Chelmsford, MA 01824

Name: TXT/ED 2.0
System: APPLE II
Memory: 32K RAM w ith  ROM Ap

plesoft, or 48K RAM (disk) 
Applesoft

Language: A P P L E S O F T  a n d
Machine Language 

Hardware: APPLE II, D isk II (A printer
w ith  Serial or Parallel In
terface is desirable)

Description: TXT/ED is a disk-based 
Word Processor and an APPLESOFT 
BASIC program editor. Major features of 
theTXT/ED 2.0 include: no confusing 
CONTROL characters w ith in  your text, 
fu ll righ t m argin ju s tifica tio n , merging of 
m ultip le  d isk  files, find  or change any 
tex t sequence in text memory, fu lly  sup
ported upper and lower case letters, ex
tensive Text Form atting capab ilities (in
cluding text lines, page numbers, two 
colum n prin t format), fu ll data d isplay 
(includ ing page scrolling), s low-list and 
stop-lis t d isplay o f text data, conversion 
o f APPLESOFT program s to  text form 
for ed iting, then reconversion back to 
run-tim e form at, selective saving o f all or 
part o f text memory to  disk, m ultip le 
Disk II fu lly  supported, easy creation of 
APPLE DOS ‘EXEC’ files, up to  nine Tab 
Stops may be set for colum nar data, line 
or paragraph block move, duplicate and 
center. Easy in terfacing to  any type 
printer.

Copies: Just Released
Price: $65.00 on disk
Includes: System disk, 51 page in

s truction  manual 
Author: Gerald H. Rivers
Available: G.H. Rivers

P.O. Box 833 
Madison Heights, Ml 
48071

Name: IS A M -D S
System: APPLE II
Memory: 3K p lu s  in de x  ta b le

storage 
Language: Applesoft
Hardware: APPLE II, Disk II

Description: ISAM— DS is an integrated 
set o f fifte en  u tility  rou tines that 
fac ilita te  the creation and m anipulation 
o f indexed files. Records on indexed 
files  may be easily and qu ickly retrieved, 
e ither d irectly  (randomly) o r in sequence. 
Each record is identified by a key data 
value. The key values do not have to be 
part of the record; they do not have to  be 
unique to  each record: and partia l key 
values may be used in retrieving records. 
The interface between ISAM— DS and an 
Applesoft program is through a single 
entry po in t (GOSUB) and nine variables. 
Files can be created, opened, closed, 
copied, and erased. Records can be w rit
ten, read, changed, and deleted. File 
space that is freed by deleting a record 
is au tom atica lly  reused when another 
record is added. There is never a need to 
"c lean up " a f ile  because o f update ac
tiv ity . ISAM— DS is a must for w riting 
business system s for the APPLE II and 
is equally useful in personal programs or 
fo r  le a rn in g  in d e x -
sequentia l file  processing techniques.

Copies: Just Released
Price: $50.00 (Texas residents

add 5 percent sales tax.) 
Includes: In te g ra te d  s e t o f

routines, docum entation 
for the routines, and a 
sophisticated m ailing lis t 
p ro g ra m  th a t
dem onstrates ISAM— DS 
c a p a b il i t ie s .  A p p e n d  
routines for DOS 3.1 and 
3.2 are a lso included. The

append routines are used 
to  jo in  the ISAM — DS 
package to  an Applesoft 
program.

Author: Robert F. Zant
Available: Decision Systems

P.O. Box 13006 
Denton, TX 76203

Name: COMMODITY FILE
System: APPLE II Computer
Memory: 2K w ith  App lesoft ROM

48K w ith  App lesoft RAM 
Language: APPLESOFT II
Hardware: D isk  II,  132 c o lu m n

p r in te r  ( o p t io n a l)

Description: Com m odity File stores and 
retrieves virtua lly  every com m odity trad
ed on a ll Future 's exchanges. A self
prom pting program allow ing the user to 
enter short/long contracts. Computes 
gross and net profits/losses, and main
ta ins a running cash balance. Takes in to 
account any amending o f cash balances 
such as new deposits or w ithdraw als 
from  the  a c c o u n t. In s ta n ta n e o u s  
readouts (CRT or printer) o f con tracts on 
file , cash balances, P/L statem ent. In
cludes color bar graphs depicting 
cum ulative and individual transactions. 
A lso includes routine to proofread con
trac ts  before filing.

Copies: 60plus
Price: $19.95 Diskette p lus $1.95

P&H, F irst Class,
Check or money order. 

Includes: System diskette  and fu ll
docum entation.

Author: S. Goldstein
Available: M ind Machine, Inc.

31 W oodhollow  Lane 
Huntington, N.Y. 11743

Copyrighted: 3/1/79, a ll righ ts  reserved.
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Name: Astronom y Software
System: PET
Memory: 8K or more
Language: BASIC

Description: A stronom ica l programs for 
PET; Time, coordinate, and compass 
direction of ce lestia l ob jects. These and 
many o ther programs for PET by JAPS 
— Jacksonville  Area Pet Society.

Copies: Hundreds
Price: S1.50 per program, plus *1.00

for tape and postage. 
Includes: Cassette
Available: S e n d  s e lf-a d d re s s e d  

stamped envelope to:
Pet Library
401 Monument Rd. No. 123 
Jacksonville , FL 32211

Name: TRAP65
System: Any 6502 based m icrocom 

puter
Memory: Not applicable
Language: Not applicable

Description: TRAP65 is a hardware 
device w h ich p lugs in to  the 6502 
m ic ro p ro c e s s o r 's  s o c k e t. TRAP65 
m onitors each opcode that the 6502 ex
ecutes; and if an unimplemented opcode 
is about to  be executed, a BRK instruc
tion  is forced on the data bus. This 
prevents system  crashes especia lly 
when debugging machine language pro
grams. TRAP65 can also be used to  ex
tend the 6502 ins truction  set. For exam
ple, OF is an unimplemented opcode that 
can, via appropriate routine, become a 
PHX (push X) instruction or any function 
that you can define in software.

Copies: Just released.
Price: $149.95
Authors: J. R. Hall and C. W. Moser
Available: Eastern House Software

3239 Linda Drive 
W inston-Salem, N.C. 27106

Name: Applesoft Tape Verifier
System: Apple II o r Apple II Plus
Memory: 16K RAM
Language: Applesoft

Description: This program gives the Ap
ple com puter the capab ility  o f verifying 
A pp lesoft programs that have been sav
ed out on tape. It does th is  w ithout 
destroying the orig inal program. The 
program w ill work w ith  either the Apple II 
o r the Apple II Plus com puters and w ill 
also work w ith  either RAM or ROM Ap
plesoft.

Copies:
Price:
Available:

Just released.
$20.00
S oftse ll Associates 
2022 79th Street 
Brooklyn, N.Y. 11214

Name: M ailing L ist Database
System: APPLE II
Memory: 48K
Language: Applesoft 
Hardware: Applesoft on ROM and at 

least one disk drive.

Description: This new, user oriented 
mailing lis t program introduces profes
sional quality and speed to the process
ing of name and address files. Labels on 
printed lis ts  can be readily produced at 
any tim e. Features include: sing le  
keystroke commands, convenient data 
entry, m ach ine language searches, 
machine language sorts, flexib le ap
p lica tion  and versatile output. Mailing 
List Database is supplied on disk and 
comes w ith  a program for au tom atica lly 
converting existing text m ailing lis t files. 
It requires 48K Apple II w ith  App lesoft on 
Rom (or language card) and at least one 
disk drive.

Copies: Many
Price: s34.50 (WA residents add 5.3

percent sales tax).
Authors: R o b e rt C. C la rd y  and

Christopher Anson 
Available: Synergistic Software

5221 - 120th Avenue, S.E. 
Bellevue, WA 98006 

Name: Typesetter
System: APPLE II OR APPLE II

Plus
Memory: 32K
Language: Applesoft II and Machine
Hardware: Disk II

Description: The Typesetter is a com 
plete HIRES character generating and 
ed iting system. It features foreground 
and background colors, upper/lower 
case, inverse video, rotated characters, 
and foreign characters sets (including 
Greek, Hebrew, and PET graphics). 
Characters may be positioned anywhere 
on the screen, e lim inating the usual 
40X24 grid. The output is through regular 
print statem ents. Scale, color, and other 
functions are implemented using s tan
dard Applesoft II commands. Use it to 
label graphs, create ad displays, or print 
lower case or foreign languages. A 
character set ed iting program is includ
ed. Character tab les are com patib le w ith 
Apple 's character generator on user con
tribu ted Volume 3. The system includes 
35 u tility  programs and character sets 
p lu s  m a n u a l.

Copies: 30
Price: $24.95on diskette. Please

specify d isk  o r ROM Ap
p leso ft. N.C. residents 
add 4 percent sales tax. 

Authors: Jeff Schmoyer and Joe
Budge

Available: A N D R O M E D A  C O M 
PUTER SYSTEMS 
P.O.Box 19144 
Greensboro, N.C. 27410 
(919)852-1482

Name: Morse Code Transceive Pro
gram

System: Ohio S c ien tific  C 1P  and
Superboard 2 

Memory: Standard 4K
Language: M ach ine  Language  and  

Basic
Hardware: D ecoded P o rt R e qu ired

(schem atic supplied)

Description: The program is designed for 
the HAM tha t wants a tru ly  useful morse 
code program. It w ill copy CW up to  60 
WPM. The copy program tracks the in
com ing code speed and, therefore, the 
user needs on ly to  set the transm it 
speed. The program comes up in receive 
mode and is ready to  copy. To go to 
transm it mode, sim ply press the space
bar. A cursor w ill now appear in the up
per le ft hand corner of the screen. This is 
the position o f the character tha t is 
presently being sent. As characters are 
entered from  the keyboard they w ill be 
d isplayed across the screen. A fte r each 
character is sent, the d isplay is updated 
by a fast m achine language routine 
which moves a ll the characters over one 
position. W hile in transm it mode, the 
fo llow ing keys have specia l meaning:
; (sem icolon) returns to  receive mode 
:(colon) program w ill ask for a change in 
code speed.
RUBOUT key w ill backspace cursor in 
order to  easily make corrections.

Price: $14.95 prepaid, M/C and
VISA accepted

Includes: P ro g ra m  o n  c a s s e t te ,
lo a d in g  in s t r u c t io n s ,  
o p e ra t in g  in s t r u c t io n s ,  
de ta iled  in s tru c tio n s  and 
schem atic for bu ild ing re
quired port.

Author: Steve Olensky, WB4DCL
Available: O lensky Bros., Inc.

Com puter Sales Division 
3763 A irport Blvd.
Mobile, AL 36608

Software Catalog Note

Do you have a softw are package 
you want publicized? Our Software 
Catalogue is a good opportun ity to 
receive some free advertisement. This 
regular feature o f MICRO is provided 
both as a service to  our readers and as a 
service to  the 6502 industry which is 
working hard to  develop new and better 
software products for the 6502 based 
system. There is no charge for lis tings  in 
th is  cata log. All tha t is required is that 
m ateria l for the lis ting  be subm itted in 
the lis ting form at. A ll in fo  should be in
c luded. We reserve the right to  edit 
and/or reject any submission. Some of 
the subm issions are too long. We might 
not ed it the descrip tion the same way 
you would, so please, be brief and 
specific.
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STOCK M ARKET ANALYSIS PROGRAM 
OJI WEEKLY AVERAGE 1897-1980

A N A 1  (A N A L Y S IS  1 )  is  a  s e t  o l  B A S IC  P r o g r a m s  w h ic h  e n a b le s  th e  u s e r  t o  
p e r fo r m  a n a ly s e s  o n  th e  D o w  J o n e s  I n d u s t r ia l  w e e k ly  a v e r a g e  d a ta .  F ro m  6  
m o n th s  t o  5  y e a r s  o l  u s e r  s e le c te d  O J I d a t a  c a n  b e  p lo t t e d  o n  th e  e n t i r e  s c re e n  
in  o n e  o t  5  c o lo r s  u s in g  A p p le s '  H ig h  R e s o lu t io n  c a p a b i l i t ie s ,  [ h e  D J I d a ta  c a n  
be  t r a n s f o r m e d  in t o  d i f fe r e n t  c o lo r e d  g r a p h ic  r e p r e s e n ta t io n s  c a l le d  t r a n s fo r m s .  
T h e y  a r e :  u s e r  s p e c i f ie d  m o v in g  a v e r a g e s ;  a  le a s t  s q u a r e s  l in e a r  f i t  ( b e s t  s t r a ig h t  
l in e ) :  f i l t e r s  f o r  t im e ,  m a g n it u d e ,  o r  p e r c e n ta g e  c h a n g e s ;  a n d  u s e r  c r e a te d  r e la 
t io n s h ip s  b e tw e e n  th e  O J I d a ta ,  a  t r a n s f o r m ,  o r  a  c o n s ta n t  u s in g  * , - . x . /  o p e r a to r s .  
C o lo r e d  l in e s  c a n  b e  d r a w n  b e tw e e n  g r a p h ic  p o in t s .  G r a p h ic  d a t a  v a lu e s  o r  
t h e i r  d a te s  o f  o c c u r r e n c e  c a n  b e  d is p la y e d  in  t e x t  o n  th e  s c r e e n .  A n y  g r a p h  o r  
t e x t  c a n  b e  o u tp u t t e d  to  a  u s e r s  p r in t e r  T h e  G r id  S c a le  is  a u t o m a t i c a l l y  s e t  to  
th e  r a n g e  o f  th e  g r a p h s  o r  c a n  b e  u s e r  c h a n g e d  A s  m a n y  c o lo r e d  g r a p h s  a s  
w a n te d  c a n  b e  p lo t t e d  o n  th e  s c re e n  a n d  c le a r e d  a t  a n y  t im e .  T h e  u s e r  c a n  c o d e  
r o u t in e s  t o  o p e r a te  o n  th e  D J I / t r a n s f o r m  d a t a  o r  c r e a te  h is  o w n  d is k  f i le  d a ta  
b a s e  A N A 1  c o m m a n d s  c a n  b e  u s e d  w i t h  h is  r o u t i n e s  o r  d a ta  b a s e .  A n  U p d a te  
p r o g r a m  a l lo w s  th e  u s e r  to  e a s i l y  u p d a te  th e  D J I f i le  w i t h  c u r r e n t  D J I w e e k ly  
d a ta

T h e  A N A t  t w o  le t t e r  u s e r  c o m m a n d s  a r e :  C A  = C a lc u la te ,  n o  g r a p h .  CG -  C le a r  
G ra p h s ,  le a v e  G r id s .  C K  =  C h e c k in g  o u t  p r o g r a m ,  k n o w n  d a ta .  CO -  C o lo r  o f  n e x t  
g r a p h  ( r e d ,  g r e e n ,  v io le t ,  w h i t e ,  b lu e )  C S  = C le a r  S c re e n .  D L  =  D r a w  L in e  b e tw e e n  
p o in t s .  F l -  F i l t e r  d a t a  f o r  t im e ,  m a g n it u d e ,  o r  p e r c e n t  c h a n g e .  F U  = D a ta ,  t r a n s 
f o r m .  o r  c o n s t a n t  F u n c t io n  w i t h  * . - . x , /  o p e r a to r  GD :  G r a p h ic  m o d e ,  d is p la y  
a l l  G r a p h  D a ta  o n  s c r e e n  GR -  G ra p h  d a t a  t o  s c re e n .  G S  = S e t  G r id  S c a le  H E  = H e lp , 
s u m m a r y  o f  a n y  c o m m a n d s  u s a g e  LO  ‘  L o a d  D a ta  f r o m  d is k  f i le  f r o m  in p u t te d  
d a te  t o  m e m o r y .  L G  = L e a v e  G ra p h s ,  a u t o m a t i c  G r id  r e s c a l in g .  L O  = L o o k ,  s e le c t  
a  r a n g e  o f  t h e  L D  d a t a  a n d  G R , A l l  c o m m a n d s  c a n  n o w  b e  u s e d  o n  t h i s  r a n g e  
L S  = L e a s t  s q u a r e s  l in e a r  f i t  o f  t h e  d a ta .  M A  = M o v in g  A v e r a g e  o f  t h e  d a ta .  N S  = 
N o  S c a le ,  n e x t  g r a p h  o n  s c r e e n  d o e s  n o t  u s e  G r id  S c a le .  N T  =  N o  T ra c e .  PR =  U s e r 
im p le m e n te d  P r in te r  r o u t in e .  T D  = T e x t  m o d e ,  d is p la y  T e x t  O a ta  o n  s c re e n  T l = 
T im e  n u m b e r  t o  d a t e  o r  v ic e  v e r s a  TR  = T ra c e  I S  =  T e x t  S to p  t o r  n u m b e r  o f  l in e s  
o u tp u t t e d  t o  s c re e n  w h e n  in  T O . U 1 /U 2  =  U s e r  1 /2  im p l im e n te d  r o u t in e s .  V O  = 
V a lu e s  o f  O a ta  o u tp u t t e d  in  t e x t .  V G  ^  V a lu e s  o f  G r id :  lo w / h i g h / d e l t a .  V T  =  V a lu e s  
o f  T r a n s fo r m  o u tp u t t e d  in  t e x t .

A PPLE* II .  48  K. APPLESOFT GALAXY
ROM CARD. DISK II DOS 3 .2  DEPT. M il
ANA1 DISK & M ANUAL . . .  S 49 .95  P.O. BOX 22072
(CA re s id e n ts  add 6%  s a le s  ta x ) SAN DIEGO. CA 92122

N A M E ;__________________________________________________________________________

ADDRESS: _____________ ________________________________________________________

CITY________________________ STATE________ZIP________ PHONE________________

l )  NO, I already know i l  a ll, b u l send me a  tree sample o l next issue.

Send chock or money order lo : Apple Shoppe. P.O. Box 701, Placentia. CA 92670 
or ca ll (714) 996-0441

STONEWARE for APPLE II I#

F o r th e  S e rio u s  B usiness  o r  Hom e User:

MICRO MEMO
And J u s t fo r  Fun:

TRANQUILITY BASE
MICRO M EM O  is  th e  f ir s t  soph is tica ted "Desk Calendar”  program  to  make 
good use of your com puter's power

*  M ic ro  M em o includes one tim e, weekly, monthly, semi-annual and annual 
reminders.

*  M onth ly rem inders may be fo r fixed o r •floating" dates (ex. 1 s t  Saturday of 
every month).

*  Each rem inder allows choice of one week. 2  week o r 1 m onth  advance 
notice—rem inds you ahead of tim e to  prepare fo r meetings, purchase tickets, 
make reservations, etc.

*  M ic ro  M em o includes "shorthand" fo r fa s t m emo entry, grea te r capacity

*  M ic ro  M em o will display o r p r in t any day's o r week's reminders.

*  M ic ro  M em o is  a "perpetua l" calendar—autom atically c rea tes  new m onths 
w ith  all appropria te m emos (birthdays, anniversaries, m onthly meetings, etc.) as 
pas t m onths are  dropped—system  holds full year's rem inders on one disk

*  M ic ro  M em o "knows" m os t m a io r holidays

*  Supports  M ountain Hardw are clock (optional)

*  "Bomb Proof" menu driven command and data  entry.

*  Requires 48K . disk. RAM  o r ROM Applesoft. $ 3 9 95

STONEWARE
M ic r o c o m p u te r  S o f tw a r e  

P.O . B o x  7 2 1 8 ,  B e rk e le y ,  C A  9 4 7 0 7  
(4 1 5 )  5 4 8 - 3 7 6 3

nr

T R F iO J G U  I L  I  T V  B R 5 E

$  i '  ■'vs

S '
V .

.,/■

$ 2 4 9 5
IR A N Q U H IT Y  BASE is a la s t  high re s o lu tio n  Lunar Lande r gam e by B ill Budge, c re a to r  of 
Apple 's Penny A rcade  "  TRANQUILITY BASE is ju s t  like th e  popu la r a rcade game, including 
m u ltip le  m oonscapes c ra f t  ro ta tio n , and zoom  in  fo r  a  c lose-up  v iew  as you approach the  
Lunar surface.

TRANQUILITY BASE requ ires  3 2 K  and disk

A v a ila b le  a t  y o u r  f a v o r i t e  c o m p u te r  s to r e  o r  d i r e c t  f r o m  S T O N E W A R E  ( a d d  S 2  
s h ip p in g  f i  h a n d lin g ; C a li f ,  r e s id e n ts  a d d  s a le s  ta n .  V is a  £  M a s te rC h a rg e  
a c c e p te d , n o  C .O .D .'s ).

DEALER INQUIRIES INVITED 

-"-Apple II <s a Tradem ark o f Apple C om pu te r. Inc.

JOURNAL OF APPLE APPLICATIONS

PUBLISHED BY C O fV llEDITED 8Y 
DAVID E SMITH

U  YES I warn lo  learn how to  get the most ou t o f m y Apple. Send me a one year 
subscription. I enclose S12.

CHECK THESE FEATURES:
w—j f '  F e a tu re  A r t ic le s  o n  A p p le  A p p lic a t io n s  
Iw a p  P ro g ra m  o f  th e  M o n th — How To’  w ith  Listings 

N e w  P ro d u c ts  R e v ie w — A ll Boards, Pascal, etc. 
v ' '  L a n g u a g e  L a b — Learn Basic. Pascal. Forth. Lisp, Pilot 
^  F u tu re  P ro je c ts — Participate in a new program design 

called “ The China Syndrome" 
v /  G ra p h ic s  W o rk s h o p — Learn secrets formerly known only 

to 'Super Programmers’

YOU BO U G H T TH E BE ST! N O W  LEAR N  TO USE IT !

A T  L A S T !
A  m a g a z in e  d e v o te d  t o  A pp lica tion s  a s  
w a l l  a s  T e c h n iq u e  f o r  t h e  A p p le  C o m p u te i

THE APPLE SHOPPE WILL TEACH YOU HOW TO 
DO ALL THOSE FANCY THINGS ON THE APPLE. 
LEARN HOW OTHERS ARE USING THEIR 
APPLES IN THE HOME. SCHOOLS ANO BUSI
NESSES.



Bringing Music 
Home

L E T  M IC R O  M U S IC  T U R N  YOUR  
A P P L E  II IN T O  A  

FAMILY MUSIC CENTER!
. Sing along  
. Compose 
. P lay
. Learn  fro m  S pecia lists

V I S I T  T H E  A P P L E  D E A L E R  N E A R E S T  Y O U  
A N D  A S K  F O R  A  D E M O N S T R A T IO N  O F  
M M I ' S  M U S IC  C O M P O S E R  rM  
T h e  M U S IC  C O M P O S E R  is a n  A P P L E  I I ®
c o m p a t ib l e ,  lo w -c o s t  m u s ic  s y s te m  d e s ig n e d  b y  
t h e  fo lk s  a t  M M I .  O u r  m u s ic  s o f tw a r e  w a s  
d e s ig n e d  b y  le a d in g  e x p e r ts  in  m u s ic  e d u c a t io n .  
A  s im p le  s te p -b y -s te p  in s t r u c t io n  m a n u a l  le a d s  
y o u  th r o u g h  e n t e r in g ,  d is p la y in g ,  e d it in g , a n d  
p la y in g  m u s ic  w i t h  u p  to  f o u r  v o ic e s — s o p ra n o , 
a lt o ,  t e n o r ,  a n d  b a s s . Y o u  c a n  c h a n g e  t h e  s o u n d  
o f e a c h  v o ic e  to  r e e d ,  b r a s s ,  s t r in g ,  o r  o rg a n  
s o u n d s  a n d  y o u  c a n  e v e n  c o lo r  y o u r  o w n  m u s ic  
s o u n d s !

H A V E  F U N I  T H E  M U S IC  C O M P O S E R  c o m e s  
c o m p le te  w it h  a n  in s t r u c t io n  m a n u a l ,  s o f tw a re  
d is k  o r  c a s s e tte — in  e i t h e r  In t e g e r  o r  A p p le s o f t  
R O M  B A S IC ,  a n d  t h e  M IC R O  M U S IC  D A C  m u s ic  
c a r d .  J u s t  p lu g  t h e  M IC R O  M U S IC  D A C  in to  th e  
A P P L E  e x te n s io n  s lo t  a n d  c o n n e c t  t h e  a u d io  
c a b le  to  a  s p e a k e r .

S u g g e s te d  r e t a i l  p r ic e  $220.

A s k  y o u r  lo c a l d e a le r  fo r  in f o r m a t io n  o n  M M I  
m u s ic  s o f tw a r e  p ro d u c ts , o r  c o n ta c t :

Micro Music inc <309) 452-6991
309  B e a u fo r t ,  U n iv e r s i t y  P la z a ,  N o r m a l ,  I L  61761

PET Word Processor

T h is  p rogram  pe rm its  co m p os ing  a n d  p rin tin g  le tte rs, 
f lye rs , advertisem ents , m a n u sc rip ts , e tc ., us in g  the 
C O M M O DO RE PET and  a p rin te r.

P rin ting  d ire c tive s  in c lu d e  line  leng th , lin e  spacing, 
le ft m arg in , cen te rin g  and  sk ip . E d it com m ands a llow  
you  to  in s e rt lines, de le te  lin e s , m ove lines  and 
pa rag raphs , cha ng e  s tr ing s , save file s  on to  and  load 
f ile s  from  c a sse tte  (can be m od ified  fo r  d isk ), m ove up, 
m ove dow n , p r in t and type.

A dded  fea tu res  fo r  the  1 6 /3 2 K  ve rs ion  in c lu d e  s tring  
sea rch  fo r  ed itin g , keyb oa rd  e n try  d u r in g  p r in tin g  for 
le tte r sa lu ta tio ns , ju s tific a tio n , m u ltip le  p r in tin g  and 
m ore.

A th ir ty  page in s tru c tio n  m anua l is  inc luded .
The  C m C  W ord P rocesso r P rogram  fo r  the  8K  PET is 

$ 2 9 .50 . The  1 6 /3 2 K  vers ion  is $3 9 .50 .

O r d e r  d i r e c t  o r  c o n t a c t  y o u r  lo c a l  c o m p u t e r  s t o r e .
VISA AND M /C  ACCEPTED -  SEND ACCOUNT NUMBER. EXPIRATION OATE AND SIGN ORDER 
ADD *1  PER ORDER FOR SHIPPING A HANDLING —  FOREIGN ORDERS ADD 10% FOR AIR POSTAGE

CONNECTICUT m icroC O M P U TE R , Inc.
1 5 0  P O C O N O  R O A D  

B R O O K F I E L D ,  C O N N E C T I C U T  0 6 BOA

TEL: (203) 775 -9659  TWX: 710 -456-0052

0  p

C o

*  C 0 M p u T e

TRS-80 PET SIOO 

APPLE KIM AIMB5

INEXPENSIVE CONTROL SOLUTION FOR
HOME SECURITY • ENERGY CONSERVATION 

GREENHOUSES • ENVIRONMENTAL CONTROL 
INDUSTRIAL CONTROL • LABORATORIES

CmC s*<DAC system now includes an interface to  the BSR X -10 remote 
control modules. These low-cost modules allow control over lamps, 
motors and appliances. W ith the CmC X-10 interface your computer can 
control 256 separate devices Lamps can be turned on or off. dimmed or 
brightened. Alarms, kitchen appliances, hi-fis, TVs. motors, pumps, 
heaters and more can be put under your computer’s control.

Direct plug-in and software for most computers.
Circle the reader service number, call or write for our latest catalog

CONNECTICUT m icroCO M PUTER , Inc. 
1 1 = 0  1 5 0  P O C O N O  R O A D

E  B R O O K F I E L D ,  C O N N E C T I C U T  0 6 8 0 4
TEL (203 ) 775 -9 6 59  TWX: 710 -456  0 05 2



6502 Bibliography: Part XVII

Dr.W illiam  R. Dial 
438 Roslyn Avenue 

Akron, OH 44320

528. MICRO No. 14, July 1979.

Smola, Paul, “ SYM and AIM Memory Expansion.”  pg. 30.
An easy hardware m od ifica tion  makes MEMORY PLUS a 
natural for RAMming more data in to  the SYM and AIM.

Vrtis, N icholas, "The F irst Book o f K IM — on a SYM” , pg. 
35-37.

How to  m odify the program s in th is  source for the SUM.

H ill, A lan G., “ Am persort,”  pg. 39-52.
A fas t machine language sort u tility  for the Apple II.

Taylor, W illiam  L., "OSI Fast Screen Erase Under BASIC,”  
pg. 53.

This short machine code program fills  a need for a fast 
erase.

Rowe, M ike (Staff), "The M icro Software Catalog: X”  pg. 
54-56.

Fourteen more 6502 software offerings.
Biles, Noel G., "T o  Tape or Not to  Tape: W hat is the Ques
tion? ” , pg. 57-59.

Use your scope to examine and diagnose your VIM 
cassette  interface.

Dial, Dr. W illiam  R., "6502 Bib liography: Part X I," pg. 61-62. 
About 80 new references on the 6502.

529. Personal Com puting 3 No. 8, August 1979).

Anon, NCC '79 Report,", pg. 34-36.
Report on the new Apple II Plus, Auto-Start ROM, Apple’s 
Language system (Pascal, etc.), New Apple business so ft
ware, Apple Graphics Tablet, etc.

530. The Apple Shoppe 1, No. 2 (July 1979)
Anon, "Language Lab," pg. 7-10.

D iscussion o f the Apple Languages: Basic, Applesoft 
Basic, Forth Pascal, Pilot, Lisp...Can Fortran and Cobol 
be far behind? A lso how to  set up a system  to  trace one's 
heritage.

Anon, "G raphics W orkshop," pg. 10-12.
Beginning Lo-res and Hi-res graphics.

“ Light Pen A pp lica tions ," pg. 12-13.
Program for taking attendance records.

Anon, “ Program o f the M onth ," pg. 13,16.
Program for draw ing c ircu it diagrams.

Anon, "DOS 3.2,”  pg. 18-19.
D iscussion o f 3.2 and the new DOS Manual.

531. Southeastern Software Newsletter Iss. 11 (July 1979)
Carpenter, Chuck, “ Assem bly Language Prim er," pg.2-3 

E xplains how a character is output.
M cClelland, George, “ SRCH Names F ile,”  pg. 4-5 

C ontinu ing his in teresting series o f u tilities , the Editor 
d iscusses and gives a program for searching the file  for 
names.

Ames, Dave, "E lectric  Typewriter,”  pg. 11-12.
A program to work w ith  e ither the IP-125 o r IP-225 printers 
and w ill a llow  you to  output text in upper o r lower cases.

532. ABACUS Newsletter 1, Iss. 7 (July 1979)
Anon, "N o tes on DOS 3.2,”  pg. 1.

Several tidb its  o f useful in form ation on DOS 3.2 including 
how to  use the direct command open file.

Anon, “ A uto  Run Tapes,”  pg. 1.
How to  convert your tapes to  Auto-run; very sim ple!!

Crossman, Craig, "Password,", pg. 2.
How to  put a password in to  your program. A lso a siren 
program to  sound on unauthorized attem pted entry.

Ford, Bob, "Jugg le,”  pg. 3-4.
Keep as many balls in the a ir as possible.

Crossman, Craig, "The Hi-Res Corner," pg. 5.
The firs t of a series o f artic les on Hi-Res Graphics.

Anon, "UPDATE," pg. 6-7.
The Apple II Business System, the Apple II Plus, App le ’s 
new repair program including d iagnostic  softw are and the 
M odular Parts Exchange Program, descrip tion  o f Apple II 
PASCAL, etc.

Crossman, Craig, "Program  to  Disguise your Copyright 
Notice,"pg. 8.

A short program can be appended to  your lis ting  to  pro
tect it; and by d isguising it, it is harder to  w ipe out.

Crossman, Craig, "Variab le Speed Slow L is t,”  pg. 12.
Slow lis t in any one o f 9 selectable Apple speeds.

Anon. 'B u lle tin  Board Services,”  pg. 13-14.
A most com plete lis t o f Apple Bulle tin Boards and CBBS 
systems.

Freeman, Larry, “ Two-Diamonds," pg. 15-15.
A puzzle-type game for the Apple.

533. Creative Computing 5 No. 8.

Friedman, Sol, "A  Printer for your PET— For Under $300!"pg. 
32-35.

How to use the PR-40 w ith  your PET.
Rhodes, Ned W., "T ranslating Two-Dimensional Arrays for 
Integer BASICs,”  pg. 106-108.

How to  add array capab ility  to  Apple’s Integer Basic.

534. The Paper 2, Iss. 1 (February 1979)
Maier, Gary A., "W hat Really Makes Your PET Tick?", pg.1-6. 

A good tu to ria l on machine language o f the 6502 and PET.
Busdiecker, Roy, “ A Decoder Add-On to the MEM- 
EXPLORER," pg. 12-13.

Program a llow s exam ination of a block o f 20 bytes o f PET 
memory specified by the user.

February, 1980 MICRO - -  The 6502 Journal 21:59



Buxton, Robert, “ Fast-Forward to  Find Your Program,”  
pg-14.

DIRECTORY is a program to  locate your program on tape.
W ind, Robert H., "B as ic  in ROM,”  pg. 16.

Tables lis ting the addresses where the PET BASIC 
routines reside.

535. The Paper 2, Iss. 2 (March 1979)
Barroll, Ken C., "Review o f the M icro tron ics M-65,”  pg. 1. 

This un it plugs in to two ports in the back of the PET and 
provides Send and Receive RTTY and Morse.

Busdieker, Roy, "Exp loring Pet’s Memory: A Real Program," 
pg. 3-5.

A tu toria l on the PET memory and how a program is handl
ed.

Greenup, Campbell Hugh, "H ow  to  Address the Screen with 
These Three Statem ents— POKE 245, row: PRINT:POKE 266, 
co lum n," pg. 7.

Explanation o f a short PET routine.
Poirer, Rene, "Prevent Return Key’ Fa llou t," pg. 10-11.

A fix  to  prevent dropping out o f a program when the return 
key is accidenta lly pressed on the PET.

Swan, W arren D., "C hange 'Change' (Alien Basic Keyword) 
to...,”  pg. 11.

A discussion and explanation o f the CHANGE command.
Busdiecker, Roy, “ W atch your PET’s W ait,”  pg. 22-23.

An explanation o f the WAIT com m and on the PET.
Busdiecker, Roy, "The Case o f the Trigonom etric Bug,”  pg. 
12-13.

Tracing down a bug on the PET.

536. The Paper 2, lss.3 (April 1979)
Sim pson, Rick, "A n In troduction to  Assem bly Language Pro
gram m ing," pg. 1, 4-6.

The m icroprocessor, the PET system, memory organiza
tion, ROM and RAM memory, etc.

Landereau, Terry L „  "A n im ation ,”  pg. 18.
A short tu to ria l on anim ation.

Julich, Paul M., "D ata  Files Contain ing S trings," pg. 19.
All about data files, PET style.

Landereau, Terry L., "La test Update: Cassette Files,”  pg. 
2 0 -2 1 .

A co llection  o f tricks  used to  read and w rite data files 
reliably.

Landereau, Terry L., “ Programming a Flashing Cursor,”  pg. 
21.

Put a cursor in your program.
Busdiecker, Roy, “ More About Extended G raphics," pg. 
22-23.

How to  put graphics on a s trip  of screen, vertical or 
horizontal.

W inograd, Fred C., "A pp lica tion  Notes 1 and 2 ," pg. 24-26. 
Two program s for Printers using the CmC ADA 1200 C 
Adapter.

537. The Paper 2 Iss. 4 (May 1979)
Swan, Warren, "M ach ine  Language Routines fo r Fast 
G raphics,”  pg. 1, 4-10.

Lots of goodies in th is  tu toria l a rtic le  on PET graphics.
W achtel, Anselm, "A no the r Second Cassette Interface," pg. 
14-17.

Add a second cassette to  your PET.

538. The Paper 2 Iss. 5 (July 1979)
Simpson, Rick, “ In troduction to  Machine Language," pg. 
3-5.

Continuation o f th is good tutoria l.

Busdiecker, Roy, "The Number Game: An In troduction  to 
Com puter A rithm e tic ," pg. 7-8

A ll about how com puters use numbers.
Lee, Arnie, "The Old PET, The New PET and the Blue Sky,"

P9A?i°about the new keyboard, the d isplay screen, the 
cassette drive, the operating system, etc.

539. ABACUS 1, Iss. 1 (January 1979)
Tognazzini, Bruce, “ Page by Page L is t,"  pg. 3.

L ist your program page by page.
Anon, "Read and W rite to  F iles,”  pg. 5.

A program showing how to read and w rite to  d isk files.

Danielson, Larry, “ Color K ille r M od," pg. ®- 
Add th is sim ple mod to  your earlier model Apple.

540. ABACUS 1, Iss 2 (February 1979)
Avelar Ed, “ Im portant Addresses and Routines,"pg. 3-6. 

Reference chart com paring fam ilia r BASIC commands 
w ith the machine language equivalents.

A ldrich, Darrell, “ Free Space Program,”  pg. 11
A short program to  show how much free space ram ains on 
your Apple disk.

541. ABACUS, Iss 3 (March 1979)
Avelar, Ed, "M on ito r Routines,”  pg. 5.

M iscellaneous routines for the Apple.
Danielson, Larry, "6  Color M od ifica tion ,”  pg. 12.

Convert your early serial number Apple II to  six colors, in 
hi-res graphics.

Shank, Stephen, "W ant a Faster Cursor?”  pg. 14.
Speed up the cursor or repeat key by a sim ple hardware 
mod.

542. ABACUS, Iss 4 (April 1979)
Anon, "G raphics Routines,”  pg. 2.

Several short programs that can be added to  your pro
grams for that extra enchancement.

W ilkerson, David, "Lower-Casing It on the Apple II,”  pg. 3-4. 
A software m od ifica tion  to  print in lower case.

Danielson, Larry, “ Lower Case Mod,”  pg. 4-5.
Hardware method o f ge tting  your Apple to  d isplay Lower 
Case characters.

W ilkerson, Dave, "D o lla rs and Cents in App lesoft,”  pg. 6. 
Round o ff Applesoft to  two decim al places.

Yee, Alan, “ ASCII O utpu t," pg. 7.
Program outputs ASCII equivalent on request, on the Ap
ple.

543. ABACUS 1, Iss 5 (May 1979).

Anon, “ Special Text O utput,”  pg. 3.
Special routines using COUT on the Apple.

Anon, "The WAIT Routine,”  pg. 5.
A ll about the WAIT routine for the Apple.

Anon, "P rin ting  Error M essages," pg. 6.
A lis t o f printing error messages.

Anon, "Som e Zero Page Explanations," pg. 6.
Tells what each byte in zero page does.

Anon, "M achine Language Program Development A ids,”  pg.

Many routines in the M onitor can be helpful when 
developing machine language programs.

Anon, “ Apple II Memory Map, Showing Areas Over-Written 
When Booting DOS 3.I", pg. 8.

Another Memory Map.
Anon, "C o lo r G raphics," pg. 11.

Lo-Res graphics program for the Apple II.

21:60 MICRO — The 6502 Journal February, 1980



Yee, Dave, "Alphabetize!-,”  pg. 12.
Input names and alphabetize w ith th is  program.

Anon, “ The Eight Queens Problem,”  pg. 13.
The Apple searches a so lu tion to put eight queens on a 
chess board.

544. Dr. Dobbs Journal 4, Iss 7, No. 37 (Aug. 1979)

Colburn, Don, "Those A ll-Im portant Extras,”  pg. 20-26.
A memory d isplay program based on a 6502/CGRS system 
w ith  EXOS. A lso a program w ritten tor a 650X Tim based 
system  w ith  the Per-Sci controller.

Bach, Stephen E., "D isassem bler fo r Sym-1," pg. 45. 
Adaptation o f the 6502 disassem bler from Apple for the 
Sym-1.

545. Stems from  the Apple 2, Iss 7. (July 1979)

Hoggatt, Ken, "K e n ’s Korner," pg. 2 
How to  put more than one DOS command on one line of 
the Apple, a handy lis t o f zero page uses, a novel m onitor 
rou tine , da ta  and read s ta tem ents in Applesoft, 
transparent machine language, etc.

Stein, Dick, "N um erica l Sorting in App lesoft,”  pg. 5-6.
This "QUICKSORT”  method is faster than the "BUBBLE 
SORT."

Porter, Gale, "HEX-HEX-HEX," pg. 7.
Hex numbers are input as strings and output as decimals. 
Both Integer Basic and Applesoft routines are given.

Newman, W ill II, "Text File Build, Store, Retrieve Example,” 
pg. 8.

A tu to ria l program.
546. The Target (July/August 1979)

Sellars, George, "S ta tis tica l Ana lysis,”  pg. 2-3.
Several program lis tings for the AIM 65 Basic are given.

Riley, Ron, "B a s ic  H ints,”  pg. 11.
Some advice on using the AIM-65 Basic.

547. Personal Com puting 3, No. 9 (Sept. 1979)
Irving, Steve and Arnold, B ill, "M easuring Readability of 
Text," pg. 34-36.

A PET program to analyze the readability ot Text.

548. Rainbow I, Iss 6. (July 1979)
Simpson, Rick, "R unning the Volume 3 Hires Demo on a 32K 
Apple w ith  DOS," pg. 1.

A sim ple fix  for a problem w ith the Demo on Vol. 3 o f the 
Contributed Library, for the Apple.

W atson, Allen, "M u ltip ly  and Divide Subroutines," pg. 2-3. 
D iscussion o f subroutines in the Apple Monitor.

H irsch, John, “ FORTH — or Backwards?", pg. 11-13.
A d iscussion o f th is language available for Pet and Apple.

549. Byte 4, No. 8, (August 1979)
Anon, “ Byte News,”  pg. 89.

Rockwell has introduced a bubble memory board for 128 
kbytes o f storage which plugs d irectly  in to  the expansion 
bus for the AIM-6502 processor (same as fo r KIM-1), ex
pandable to  16 such memory boards (2 Mbytes). 

Appleseed, P.O. Box 68, M ilford, NH 03055, pg. 199 
Appleseed is a new magazine about to appear, devoted to 
Apple II software.

In form ation, Unlim ited Software, 146 N. Broad St., G riffith , 
IN 46319, pg. 201.

EASYWRITER is a W ord processor fo r the Apple II.
Kellerman, David, “ Turn your KIM in to a Metronome,”  pg. 
213.

Short lis ting  for an adjustable speed metronome.
Allen, M ichael, 6025 Kimbark, Chicago, IL 60637, pg. 236.
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550. Cider Press 2 No. 4 (August 1979)

Stone, Barney, "A pp le  Drops RAM A pp leso ft," pg. 5.
Apple has qu ietly decided to  drop the Ram versions of Ap
plesoft Basic. They w ill concentrate on Rom Basic which 
is the version also used in RAM w ith the new 
Pascal/Language system. The current version o f the ROM 
card includes the new Auto-Boot ROM.

Hertzfeld, Andy, “ Fix Catalog,”  pg. 7-9.
The program Fix Catalog, som etim es called Fix Sector 
Count, corrects the sector count tha t is printed in the 
catalog on the Apple disk.

Anon, “ Disk o f the M onth ," pg. 2.
The August Disk of the Month includes u tilities , games 
and graphics programs for the Apple II.

Kotowsk, Tom, “ Metronome,”  pg. 9.
A short program for the Apple w ith  speed ad justable w ith 
the game paddles.

Frankel, Jeff, "Program Conversion,”  pg. 9.
A program to  change your Integer Basic program to  Ap
plesoft and vice-versa. For the Apple II.

Anon, "M em ory Chart,”  pg. 10.
An-easy to  use memory chart for the Apple.

Silverman, Ken, "A pp lesoft Interpreter Set,”  pg. 11.
ROM addresses D000-F7FF giving subroutines entry 
points, for the Apple.

Slovick, Linda, "A pp le  Integer Basic," pg. 12.
Token and Character set for the Apple Integer Basic.

Anon, "H ow  to get 21 Hi-Res Color W ithout Any Hardware 
Mod,”  pg. 13.

A software program to give a lo t o f hires colors.
Anon, "Variab le Delay A fte r a Carriage Return," pg. 13.

A program w ith a bug, subm itted by Apple Computer.
Apple Computer, "Seria l Card Handshake M od," pg. 14. 

This is a m od ifica tion  to use the Data Input line as a CTS 
(clear to  send) line.

G annes, H ow ard ; S ilv e rm a n , K en ; C o uch , John , 
“ CHECKBOOK," pg. 15-17.

This program includes the many patches found necessary 
and published in many places; fo r the Apple.

551. KB M icrocom puting, No 33 (September 1979)
Feldman, Phil and Rugg, Tom, “ Happy M otoring !" 
pg. 48- 50.

A program to  keep track o f fuel consum ption, fuel 
economy, m iles driven, etc. For the PET.

DeJong, Dr. Marvin L. "C atch ing Bugs w ith L ights," 
pg. 96-99.

A Hardware approach to  debugging w ith  LED monitors.
Downey, Dr. James M. "M ake PET Hard Copy Easy,”  pq. 
100 - 102 .

Interfacing ASCII or Baudot Printers to  PET’s leee bus is a 
snap w ith th is c ircu it.

Smith, Darrell G. "A pp le  II High-Resolution Graphics,”  pg. 
104-106.

All about HiRes on the Apple.

Tulloch, M ichael. “ Put Your PET on the Bus.”  pg. 112-115. 
W ith BETSI in terface PET to the S-100 goodies.

Blalock, John M. “ Another KIM-1 Expansion" pg 130-133. 
Packaging the Kim, adding a TTL serial interface, adding 
24K additional memory, etc.

552. MICRO. No 15 (August, 1979)
Bixby, Donald w. “ Apple II Serial O utput Made S im ple" pg. 
5-8.

Helpful h in ts on im plem enting Apple II serial output.

Vrtis, Nicholas. “ Extending the SYM-1 M on itor," pg. 9-15. 
Adds a program relocator, a program lis ting  u tility  and a 
trace function.
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Morris, E.D.,Jr. "Replace tha t PIA w ith  a VIA" pg. 17-18.
If your board uses the 6520 PIA, try replacing it w ith a 6522 
VIA to  get all the functions o f the 6520 plus tw o  tim ers, a 
sh ift register, input data la tch ing and a much more power
ful in terrupt system.

Sm ith, Ronald C. "PET Cassette I/O”  pg. 19.
No more lost files, m issing data, etc. w ith  th is  improved 
I/O.

Morris, E.D.,Jr. "Tokens”  pg. 20.
D iscussion o f PET M icrosoft Basic Tokens.

Bradford, L. W illiam . “ A Better LIFE fo r Your Apple,”  pg. 
22-24.

An enhancement for your LIFE program.
Clements, W illiam  C. "EPROM for the K IM " pg. 25-26.

An easy to  bu ild EPROM board requires no special in ter
facing.

Luebbert, Prof. W illiam  F. "W ha t’s W here in the App le ," pg. 
29-36.

Luebbert’s Apple Memory A tlas is very complete, giving 
the location and function o f various Peeks, Pokes and 
Calls and other subroutines.

Rowe, M ike (Staff) "The MICRO Software Catalog: XI,”  
pg. 38.

Reviews four im portant programs for 6502 based m icro ’s.
DeJong, Dr. Marvin L. “ Interfacing the Analog Devices 
7570J A/D Converter,”  pg. 40-41.

Interfacing in fo  together w ith a dem onstration program. 
For the KIM or other 6502 boards.

Blalock, John M. “ SYMple Memory Expansion,” pg. 42-43.
A com pact 8K SYM by th is  hardware Mod.

Zant, Robert F. "D efine HI-RES Characters fo r the Apple II," 
pg. 44-45.

A program to  easily generate and m odify Hi-Res 
characters on the Apple II.

Zant, Robert F. "Com m on Variables on the Apple II," pg. 
47-49.

Two short routines em ulate the Disk II DOS CHAIN 
capab ility  by a llow ing the use of com m on variables under 
Integer or Applesoft Basic, w ithou t a disk.

Dial, W illiam  R. "6502 Bibliography: Part XII,”  pg. 53-55. 
Over 115 new references to the 6502 lite rature are added 
to  the bibliography.

553. PET User Notes 1, Iss 7 (Nov/Dec 1978)
Butterfie ld, Jim, "Poor Man’s D/A Converter,”  pg. 2 

A s im ple D/A based on a group o f resistors.
Church, Rick. “ S tar Sounds - CB2 Sound," pg. 3.

Sounds for the PET.
Riley, M ichael. “ Two Player Games w ith  One Keyboard,”  pg. 
4.

Software for avoiding key lockout.
Bell, John. “ GET String Routine," pg. 4.

This routine acts as a subs titu te  for an INPUT statem ent.
Butterfie ld , Jim. "V e rify ing  Tape Loads," pg. 4-5.

S im ple verify routine.
Russo, J im  and Chow, Henry. “ M7171 M onitor and Merge in 
High Memory," pg. 6-7.

Routine fo r the PET.
Russo, Jim  and Chow, Henry. "D63777-R63888 (Delete and 
Resequence),”  pg. 7.

A m odified routine w ith line delete capab ility  added.
Cooke, John A. "IEEE Bus Handshake Routine in Machine 
Language," pg. 8-9.

A routine a llow ing data transfer speeds o f over 5000 bytes 
per second.

Riley, M ichael. "G etting  Started in Machine Language," pg. 
9.

A tu toria l for the PET.
Russo, J im  and Chow, Henry. "M erger,”  pg. 10.

A u tility  for the PET.
Seiler, Bill. "PET Renumber 3.0,”  pg. 12-14.

A useful u tility  fo r the PET.
Martinez, Henry. “ PET IEEE-488 to  SWTPC PR40 Printer In
te rface ," pg. 18.

Hardware for the printer interface.
Butterfie ld, Jim. “ Memory Usage and Garbage C ollection,”
pg. 18.

Tips on Memory Usage.
Riley, Michael. "Panic B utton ," pg. 21.

Short machine language routine to  help regain con tro l of 
the cursor.

Butterfie ld, Jim. "A rrow ," pg. 24.
A game for the PET.

554. Call -Apple 2, No. 6. (July/August 1979)

Golding, Val J. “ A HEX on Thee," pg. 4-6.
A discussion o f Binary, Hex and d iffe rent number 
system s involved in the Apple II. Includes a HEX-DEC Con
verter Basic program.

Wagner, Roger. "A  Fast GR Screen Clear,”  pg. 8.
Clear the low resolution graphics page o f the Apple very 
fast.

A ldrich, Darrell. "BADR.CREATE,”  pg. 8.
A program for the Apple to give the start and length o f a 
BLOADed file.

Aaronson, Tim and Hertzfeld, Andy. “ Using Page 2 Text and 
Lo-Res,”  pg. 13.

Routines fo r special e ffects on the Apple II.
Anon. “ IMA-A new Com puting Language," pg. 13.

IMA is a new language by M icroversity which a llow s the 
use o f integer Basic, Machine Language and Applesoft in 
the same program.

Garson, David B. "M u ltip ly  Demo,”  pg. 19.
Routine to  show the use o f the m u ltip ly  function  in the A p
ple 's monitor.

A ldrich, Darrell. "C o lo r Twentyone,”  pg. 21.
Software approach to  creating add itiona l Hi-Res colors.

Golding, Val J. "H idden Rem Form atter,”  pg. 21.
Two programs for hidden rams.

Garson, David B. "Soul Searching w ith the Apple,”  pg. 22.
A machine language program to  go through memory look
ing fo r occurences of HEX or ASCII s trings tha t the 
operator specifies. For the Apple.

K o ftino ff, Jeff. "B ow ling ," pg. 24-25.
A well arranged and documented lis ting  for a game of 
bowling.

A ldrich, Darrell. "The Apple Doctor," pg. 26.
How to  verify a ROM in your com puter. A lso a d iscussion 
o f the new AUTO-START ROM and how to  put it on the Ap
plesoft Firmware Card to  achieve optional Autosta rt ac- 
tion.This way you retain the old ROM and the functions 
tha t would have been lost such as STEP, TRACE, etc., that 
are in the old monitor.

Thyng, Mike. “ Applem ash," pg. 28.
D iscussion o f a project to  get an IMSAI and the Apple II to 
ta lk  to  each other.

Rivers, Jerry. "Am azing Mystery Program,”  pg. 30.
A short program for the Apple.
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Creative Computing can help you select 
the best computer and get the most out of it.

W ith  so many new personal com 
puters being announced and the prices 
com ing down so rap id ly , isn 't the best bet 
to  wait a year o r so to buy a system?

We th ink  not. A pund it once observed 
that there are three k inds o f people in the 
w o rld : 1) those who make th in gs  happen, 
2) those who watch th ings happen and 3) 
those who wonder what happened. 
Today, it is those who are ge tting  involved 
w ith  m icrocom puters who are making 
th in gs  happen by learning to  use 
com puters e ffective ly.

Furtherm ore, it is not like ly  that we 
w ill see the same dram atic price declines 
in fu ture years that have already taken 
place. Rather, one w ill be able to get more 
capab ility  fo r the same price.

The T I-99 /4  has exce llen t co lo r g raph ics and 
co s ts  $1150 in c lud ing  co lo r TV m on ito r.

Which system is for you?
No two people have exactly the same 

needs. Y ou 'll have to  determ ine what 
capab ilities  are im portan t to  you. Key 
variables inc lude:

• Upper and lower case. Obviously 
v ita l if you are p lanning to  do word pro
cessing o r anyth ing w ith  text output.

• G raphics. M ost system s have 
graphics but the reso lu tion varies w idely. 
How much do you really need?

• Co lor. Some system s are BSW, 
some have 4 co lors, others up to  256 
co lors. Many co lors sounds nice, but do 
you really need 4, o r 16, o r more?

• Mass storage. The sm aller system s 
are cassette based; larger system s o ffe r 
floppy d isks  o r even hard d isks. W hat size 
data bases do you intend to  use and is it 
im portant to  have high-speed random 
access to  an entire  data base?

• Languages. Basic is standard but 
increasing ly Pascal, Fortran, Cobol and 
specia l purpose languages are being 
offered.

• Audio, Speech, M usic. Are these 
features im portan t fo r your planned 
applications?

• A pp lica tions Software. Third party 
softw are is  w ide ly available fo r some 
system s, non-existent fo r others. Do you 
need th is , or can you w rite  your own?

country . We do not believe tha t the 
"C om puter p ries thood”  should confuse 
and bu lly  the pub lic . As Ted Nelson stated 
in the Com puter L ib  Pledge, we do not 
treat any question as a dum b question, 
s ince there is  no such th in g . We are 
against com puter term s o r system s that 
are oppressive, in su ltin g  o r unkind, and 
we are do ing the best we can to  im prove or 
replace such te rm ino logy o r system s. We 
are com m itted  to  do ing a ll we can to 
fu rther human understanding and make 
com puters easy to  understand, in te r
active wherever possib le , and fun fo r the 
user. The com ple te C om puter L ib  Pledge 
is contained in our May 1979 issue which 
we are fu rn ish ing  free to  new subscribers.

Computer literacy to everyone
The Creative C om puting Software 

D ivision is  pa rtic ipa ting  w ith  C h ild ren ’s 
Television W orkshop in an im portan t new 
venture, Sesame Place. These theme 
parks are being designed to  bring  in te r
active com puter games and s im u la tions 
to  young ch ildren (and the ir parents) and 
remove the m ystique o f com puters from 
the youngest segm ent o f our popu la tion . 
In add ition , we are pa rtic ipa ting  in pro
jects w ith  several school system s and 
museum s to  w rite  reading com prehen
sion and ecology s im u la tions  software. 
We are a lso involved in a m ajor college- 
level com puter lite racy project.

As a subscriber to  Creative Com put
ing, you w ill benefit from  a ll o f these 
activ ities. Creative Com puting is  the 
Num ber 1 softw are and app lica tions 
magazine. Subscribe today — 12 issues 
fo r $15 ($9 saving over the newsstand 
price). Or, beat in fla tion  and get 36 issues 
for ju s t $40. Money back if you 're  not 
sa tis fied . Send paym ent o r V isa, Master 
Charge o r Am erican Express num ber to : 

Creative C om puting , A ttn : Joyce 
P.O. Box 789-M 
M orris tow n, NJ 07960 

Save tim e, and call y o u ro rd e rto ll- fre e to : 
800-631-8112 

(In NJ call 201-540-0445)

creative computing

Unbiased, in-depth evaluations.
A t Creative C om puting, we obtain new 

system s as soon as they are announced. 
We put them  through the ir paces in our 
Software Center and also in the environ
ment fo r which they are intended — 
home, business, o r school. We published 
the firs t in-depth evaluations o f the Texas 
Ins trum en ts99/4, A tari 800, TRS-80, Ohio 
S c ie n tific  Challenger, Exidy Sorcerer, 
Apple II d isk  system  and Heath H-8. We 
intend to  continue th is  type o f coverage, 
not on ly  o f system s, but peripherals and 
software as well.

Sorting: A Key Technique

W hile  evaluations are im portan t, the 
main focus o f Creative C om puting maga
zine is com puter app lica tions o f all kinds. 
Many o f these require that data be re
trieved o r sorted. U nfortunate ly, m ost 
program m ing texts focus on the bubble 
sort (or s tra ight insertion) and, very in fre
quently, another technique (usually de
layed replacem ent)and le t it g o a t that.

Yet, except fo r com parison counting, 
the bubble sort is  the least e ffic ien t. 
Tutoria ls and artic les in Creative Com
puting dem onstrate tha t the Shell-Metz- 
ner and Heapsort are from  50 to  13,000 
tim es as fast as the bubble so rt! Consider 
a sort o f 100,000 item s on a DEC System 
10 :

Bubble sort 7.1 days
Delayed replacement 3.8 days
Heapsort 17.3 m inutes
Shell-M etzner 15.0 m inutes

Needless to  say, on a m icrocom puter, a 
bubble sort o f even 1000 item s is 
agon iz ing ly long.

Free Sorting and Shuffling Reprint

Because sorting  and shu ffling  (m ixing 
a lis t o f items) is so v ita l in m ost program 
m ing, we are m aking available a 20-page 
reprint booklet on S orting, S hu ffling  and 
F ile  S tructures along w ith  our May 1979 
issue which has several a rtic leson  w riting  
user-oriented program s and making the 
m ost o f available m em ory space. The 
reprint booklet and issue are free w ith 
12-issue or longer subscrip tions.

At Creative Com puting, we believe 
that com puters can be o f benefit to 
v irtua lly  every in te lligen t person in the

Free reprint bookle t and issue w ith  a 
sc rip tio n  to  C reative C om puting .

C on tribu tin g  e d ito r Ted N elson (L) is  a u tho r o f 
"C om pute r L ib /D ream  M a ch ines ." Publisher 
David A h l (R) is a  p ioneer in com pute r m odels, 
s im u la tions  and gam es.



JOIN
RAYGAMCO
NOW!
Become a 
member of 
RAYGAMCO 
Computer 
Discount Club.

SAVE
20%

AND MORE!
BIG SAVINGS ON EVERY ITEM!

By being a RAYGAMCO Member you receive substantial discounts on every item you 
purchase, including all hardware, software, accessories, even books and paper! You 
will also receive a monthly newsletter with all the latest available for your particular 
computer system, and much, much more — exclusive to RAYGAMCO Members only!

All the famous brand names, including:
APPLE Alpha Micro Soroc Lear Siegler
ATARI Alpha Pro Hazeltine Shugart
EXIDY/Sorcerer Cromemco Sektor Texas Instruments
Kim/Commodore Xerox PET

SAVE 20% AND MORE
H e re ’s how  to  jo in.
Fill out the information, and mail. That's all there is to it. Nothing to buy.
I want to be a RAYGAMCO Computer Discount Club Member. Please send my 
RAYGAMCO Membership card to:

Name ------------------------------------------------------ ----------------------- ---------------------------------------

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

C ity___________________________ S ta te----------------------------------------Z ip -------------------------

Computer (Brand Name) -------------------------------------------------------------------------------------------
I would like information on (please specify system, part, accessory, book, program, etc.)

W E H O N O R  VISA. M A S T E R C H A R G E . B A N K A M E R IC A R D . TOLL FREE. EXCEPT CA

Store Hours: Sat 10-6, Sun 12-4, Tu-Fri 11-8 800-854-6455

RAYGAM, INC.
6791 WESTMINSTER AVENUE WESTMINSTER, CA 92683 
TELEX 182274 (714) 891-2587
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NOW PRESENTING..

Software for Apple'll
for your Entertainment - Business * Education

★
*
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*
*
*
*

Star A ttract ions:
W RITE-ON Professional Word Processing lets you 
edit, move, delete, fin d , change and repeat any 
body o f tex t, merge and save on disk. Does right- 
jus tified  margins, centering, page numbering. You 
can enter name &  address in to  fo rm  letters when 
prin ting . E d it and merge any te x t disk file—even 
files no t created by W R ITE-O N —and spool te x t to  
disk fo r  le tte r p rin ting  or editing. Chain files when 
p rin ting  fo r  an in fin ite  number o f pages in a single 
p rin te r run. Needs App leso ft and 32K.
On Disk w ith  operating manual.....................$99.50

FILEM ASTER 2 programs: FO R M A T  & RETRIEVAL comprise 
a powerful data file  manager. Great fo r everything from  phone lists 
to  legal abstracts. Needs 32K. Design your own data structure. Up 
to  500 characters per record. Up to  15 searchable fie lds in any com
b ination. On D isk.............................................................................$34.95

SPACE Multi-faceted simulation of life  in interstellar society. You 
and opponents must make life  &  death decisions. Keeps track o f 
you r progress from  one game to  next. Needs 48K and Applesoft
ROM. D is k ...................................................................................... $29.95
Pot O'Gold I or our A ll New Pot 0 '  Gold II A collection o f 49 pro
grams fo r 16K Apple. Everything from  Logic to  action games. Only 
a buck a game. Specify I o r I I. Price each: Tape $49 . . . .  Disk $54

ADVENTURE Fight o ff pirates and vicious dwarfs. 700 travel op
tions, 140 locations, 64 objects. Needs ROM &  48K. Disk. . $29.95

16K CASSETTE IN VE N TO R Y Use item number, description, 
stock amount, reorder amount, restock date, cost &  sell price. Holds 
up to  140 items. T a p e ..........................................................................$35

32K DISK IN VE N TO R Y : Use stock numbers description, vendor, 
record o f purchase and sales date, amount on hand, cost &  sell price,
to ta l value. Holds up to  300 items. D isk ..........................................$40
W ith Parts Explosion: D is k ................................................................$50

32K D ATA BASE Cross file  fo r phone lists, bibliographies, recipes. 
Run up to  9 lines o f 40 columns each. Search by item anywhere.
Disk.............................................................................................................S20

24K HI-RES LIFE SIM ULATIO N Conway's equations on 296x180 
screen. A  mathematical simulation to demo population growth w ith
b irth , death and survival as factors. Tape . . . .............................$10

16K C IRCUIT LOGIC DEVELOPMENT AID  Evaluate circu its of 
up to  255 gates, including AND, OR, NOR, NAND, XOR, XNOR
and IN VE R TE R . T ape ......................................................................... $10

16K MORSE CODE TR AIN ER  Learn Morse Code, and transm it or 
receive over radio. T a p e ......................................................................$10

16K PAC IFIC A: Discover the floating island and rescue the beauti
fu l princess. To w in  you must recover the enchanted crown, but you 
face the threat o f magic spells and demons. Tape.......................$9.95

RAINBOW'S CASINO 9 gambling games: Roulette, Blackjack,
Craps, Horserace, and a few originals that Vegas hasn't heard about.
Needs 16K. T a p e .............................................................................$29.95

16K SPACE WAR: You in your space capsule battle against the 
computer's saucer. . .  in hi-res graphics. T a p e ............................. $12

16K MEMORY V ER IFY Diagnostic routine to  check range o f mem
ory. Indicates fau lty addresses, data in memory cell, and fau lty  data. 
T a p e .............................................................................................................$5

16K APPLEODION Music synthesis composes original Irish jigs. 
Enter your own music and save on tape or disk. Includes 3 Bach 
fugues. Tape.............................................................................................$10

16K APPLEVISION Demo fo r  Hi-Res graphics and music.
T a p e .............................................................................................................. $10

32K COMPU-READ 5 programs to teach you speed reading, in 
stages. Includes synonym and antonym identification. You control 
your rate o f speed, o r keep up w ith  the computer's pace.
Disk............................................................................................ $24.95

48K PERCEPTION I, II, III random shapes and sizes must be 
matched. In II I ,  you contro l form at and display time and get 
weighted scores. Needs ROM. Each D isk......................... $24.95

24K POLAR PLOT Plot polar equations in Hi-Res Graphics.
T a p e ..............................................................................................................$10

32K SHAPE SCALER U tility  to  generate and animate Hi-Res 
graphic shapes. Simple routine provided to inspect position of 
shapes, and specify precise X /Y  coordinates and scale. Needs ROM. 
Disk............................................................................................$13.95

APPLE MONITOR PEELED Everything you wanted to  know  about
the Apple M on ito r bu t cou ldn 't figure out. User-written manual in 
plain English clears you r confusion. O n ly ........................................$9.95

D on 't see what you've been looking for, here?
Then w rite  fo r our FREE SOFTWARE CATALOG. 
We're saving one just fo r you!

T o  o rd e r, add $ 2  sh ip p in g . C a lifo rn ia  res iden ts  add  6% 
sales ta x . S o rry , w e  can n o t  sh ip  to  P.O . Boxes. V IS A /  
M A S T E R C H A R G E  and B A N K A M E R IC A R D  W e lco m ed !

G arden  Plaza S h o p p in g  C e n te r, D e p t. 1A  
9 7 1 9  Reseda B lvd ., N o r th r id g e , Ca 9 1 3 2 4  

T e le p h o n e : (2 1 3 ) 3 4 9 -5 5 6 0



Software for the PET

DOMINOES S 6.95

RPN MATHPACK S19.95

SPACE WARS S 9.95

] a A

FORECAST S 9.95

r  ^

k.
DEPTH CHARGE S 9.95

OTHELLO S 9.95

SUPER NIM S 6.95

GRAND PRIX S 6.95

S 6.95

BASKETBALL S 9.95

LETTER SQUARES S 6.95

DIR/REF S 6.95

■
r  i r  ^

r  "1

H
L  J

L.

V ,  h  f t *  'r k  sB i
L .  * A

11 *

O *<>**□
HgK| »OuO CHOICE * * 6  »VPt NU U K *  1.2 .3 .4

L  -

E.S.P. $ 9.95

BLOCKADE S 9.95

SLOT MACHINE S 6.95

HOME ACCOUNTING S 9.95

A ll orders include 3% postage and handling w ith  a m inimum  of 
S1.00. California residents include 6% Sales Tax.
VISA MASTERCHARGE

PET IS A TRADEMARK OF 
COMMODORE BUSINESS MACHINES. INC. BATTLE SHIP S 9.95

PROGRAMMA 
INTERNATIONAL, Inc. 
3400 Wilshire Blvd.
Los Angeles, CA 90010 
(213) 384-0579 

384-1116 
384-1117
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SHOOTING GALLERY S 9.95 D e a le r In q u ir ie s  In v ite d ZAP S 6.95


