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PERMANENT RELIEF
Qrrow’s Word Processing problem^

A pple PIE F orm atte r
A p p le  P IE  (P ro g ra m m a  I n te rn a tio n a l  E d ito r )  

a n d  F O R M A T  ( t e x t  f o r m a t te r )  o f f e r  fu ll s tre n g th  
so lu t io n s  t o  to d a y ’s  w o rd  p ro c e ss in g  p ro b lem s. 
T h ese  v e rsa ti le , p o w e rfu l  p ro g ra m s  p ro v id e  
d o c u m e n t  p re p a ra tio n  a n d  w o rd  p ro cess in g  
c ap a b ili tie s  p re v io u s ly  fo u n d  o n ly  o n  m u c h  larger 
c o m p u te r  sy s tem s.

P IE  is a g e n e ra l p u rp o se , fu ll sc ree n  e d ito r  
th a t  u se s  c o n tr o l  k e y s  a n d  f u n c tio n  b u t to n s  to  
p ro v id e  a  fu ll range  o f  e d it in g  c a p a b ili tie s  su ch  as 
se a rc h  a n d  re p la c e , d e le te ,  c o p y ,  in se r t,  m ove. 
C h an g es m a y  b e  m a d e  d ire c tly  a n y w h e re  on  the 
sc ree n  a n d  a re  s h o w n  as th e y  a re  p e r fo rm e d .

F O R M A T  uses s im p le  in s tru c t io n s  
e m b e d d e d  in  th e  in p u t  t e x t  to  d e sc rib e  th e  d esired  
a p p e a ra n c e  o f  th e  final d o c u m e n t .  I t  h a n d le s  
c e n te r in g , u n d e rlin in g , in d e n tin g , pag e  n u m b e rin g ,

m arg in s , h e a d e rs , fo o te r s ,  ev en  fo rm  le t te r s ,  a n d  
in c lu d e s  a p ro o f in g  c a p a b ili ty .

T h ese  h ig h -q u a lity , c o s t-e f fe c tiv e  p ro g ram s 
c o m e  w ith  c o m p re h en s iv e  d o c u m e n ta t io n  a n d  ru n  
o n  a 3 2 K  A p p le  II. T h e y  a re  av a ilab le  th ro u g h  
y o u r  lo ca l c o m p u te r  s to re  o r  d ire c t  fro m  
P ro g ra m m a  In te rn a tio n a l,  In c . a t  th e  
in t r o d u c to r y  p r ic e  o f  $ 7 9 .9 5 * .

V ID E X  V E R S IO N  T.M.
D O U B L E  V IS IO N  T.M.
S U P R  T E R M  V E R S IO N  T.M.
S T A N D A R D  V E R S IO N  

* D e c e m b e r  1. $ 1 2 9 .9 5 .

PROGRAMMA
3 4 0 0  W ilshire B oulevard  
L o s A n g e les , C aliforn ia  9 0 0 1 0

Simple enough for the beginner. Versatile enough for the professional.



A W a l i b u  M i c r o  c o m i n i t i n u

p re se n ts : 3 GREAT PROGRAMS FOR YOUR APPLE

ULTRACHECKERS™
The m ost advanced checkers program  ever available. Combines superb g raph ics/sound  e ffec ts  and excep­
tiona l ease o f opera tion  w ith  advanced a rtific ia l in te lligence  techniques. Checkers are played according to  
in te rna tiona l rules w ith  nine levels o f play. Program features "se lf-dem onstra tion ," "advice" and 
"p ro b le m " modes. "Se lf-dem onstra tion" allows the  APPLE to  play itse lf a t a speed you con tro l. "Advice" 
pe rm its  you to  ask th e  APPLE to  recom m end yo u r next move. "P rob lem " allows special board set-ups fo r  
"w h a t-if"  questions. Excellent fo r  learning o r im prov ing  your game! Moves are easily m ade using cursor 
con tro l. Com plete playing rules and program  instructions included.

32K, Machine Language fo r  th e  Apple II o r n Plus

##APPLEPRINT## USING™
Give your Apple a flex ib le  p r in t capability  like the  big machines! Form at yo u r o u tp u t by sim ply using the  
PRINT variable, s ta tem ent. *"*APPLEPRINT»" USING is independen t fro m  and does n o t in te rfe re  w ith
the  norm al A pp leso ft PRINT sta tem ent, indispensable fo r  financial and business p rogram m ing . Will pay fo r  
itse lf in no tim e  a t all as you save hours o f ted ious e f fo r t  fo rm a ttin g  reports, lists, tables, etc. Com plete 
ins tructions and exam ple program s included.

32K, Machine Language fo r  th e  Apple II Plus

"LEARNING-FUN" DUO™ m«/o»
Especially designed fo r  young ch ildren. Combines learning w ith  fun ! Program 1: "TELL-TIME” in teracts w ith  
th e  child in color, and HI-RES GRAPHICS to  fac ilita te  learning to  te ll tim e. Program 2: "SUPER RACE CAR" is the  
popu la r head-on collision type  arcade game w ith  s im p lified  tw o  fin g e r con tro l fo r  ch ild ren. Hours o f learn­
ing and fun.

32K, A pp leso ft/M ach ine  Language
.. „ $ 1 4 .9 5 /Disk

Available a t  your local com puter store

MALIBU MICROCOMPUTING
23910A De v ille  w ay, M alibu, C a lifo rn ia  90265 • (213) 456-1137 

D E A L E R  IN Q U IR IES  i n v i t e d  A ll o r d e r s  s h ip p e d  s a m e  d a y .
Softw are m ay be ordered d irectly  by calling o r w riting . Orders m ay be C.O.D. / Check / Master Charge / Visa. Add $1 shipping. 
California residents add 6% sales tax.
Software available in Europe at: SIVEA, 31 Bd. des Batignolles, PARIS 75008.

’ Apple is a tradem ark o f the Apple co m p ute r Co.



— LOWER CASE +PLUS
for the APPLE II $59 95 

b y  Lazer Systems r e t a il

Q U A L IT Y .  T h a t ’ s w h y  y o u  b o u g h t  y o u r  A P P L E  II o r  A P P L E  II P L U S  C o m p u te r  
in  th e  f i r s t  p la c e . W h y  c o m p ro m is e  th e  q u a l i t y  o f y o u r  c o m p u te r  b y  p u rc h a s in g  a 
“ c h e a p ”  lo o k in g  L o w e r  C a se  A d a p te r ?  L A Z E R  S Y S T E M S  a n n o u n c e s  th e  L o w e r  
C a s e  +  P lu s , th e  f i r s t  h ig h  q u a l i t y  lo w e r  ca s e  a d a p te r  a v a i la b le  fo r  th e  A p p le  11.

C o m p a re  th e  fe a tu re s  o f th e  to p  th r e e  lo w e r  ca se  a d a p te rs  a v a i la b le  fo r  th e  
A p p le  I I :

# of D isplayable C h a ra c te rs .....................................
Inverse U pper &  Lower C a s e ...................................
FONT S IZ E ...................................................................
# of On Board Character S e ts ...................................
Basic Software Provided on D isk ..........................
Pascal S o ftw a re ...........................................................
O ptional FONTS A va ilab le  .....................................
S ingle Board W h ich  W orks w ith  A ll Apples . . .
Expansion Socket fo r use w ith  G raphics + Plus
(a RAM -Based Character G enerator) ...............
TRU E Descenders on Lower Case Characters .
S ingle Board Construction 
(No inconven ient &  uns igh tly  W ire  Jum pers) .
Character Generator 2716-EPROM Com patib le 
Character Set C om patib le  w ith  Character 
Set Created by M ounta in  Hardwares
“ Keyboard F ilte r”  ...................................................
O PTIO N AL Character FONTS
included on D iskette  ..............................................
Extensive User Docum entation ..........................
C om patib le  w ith  M ost M a jo r W ord Processors 
H igh  Q ua lity  Double Side PC Board
w ith  Silkscreen &  Soldermask .............................
On Board Graphics Character Set ......................
Reset Key D is a b le .....................................................
Suggested Retail P r ic e ............................................
•A pple Writer requires optional character generator tor proper operation.

As you can see the LAZER SYSTEM S' Lower 
Case + Plus is an order of m agnitude better 
than the com petition . YET IT  COSTS LESS 
T H A N  E IT H E R  OF T H E  C O M P E T IN G  
UNITS.

ORDER FROM: LAZER SYSTEMS
Box 55518 
Riverside, CA 92517 

W e g la d ly  accep t M a s te rc a rd  and V isa .
Include No., Expira tion Date, and Signature.
Enclose a copy o f th is  ad and take $5.00 off 
the  reta il price of your Lower Case +  Plus.
(O ffer good t il l Dec. 31, 1980). Buy one fo r a 
friend  as a Christm as present. Better yet, 
buy yourse lf one and g ive your old lower case 
adapter to a friend !

Low er Case + P aym ar U n i-T e x t

128 96 96
Yes No Yes
7 x 8 5 x 7 5 x 8

2 1 1
Yes No No
Yes No Yes
Yes No ? ? ?
Yes No No

Yes No No
Optional No Yes

Yes No No
Yes No Yes

Yes No No

Yes No ? ? ?
Yes No ? ? ?
Yes* No Yes

Yes No No
Yes No No
Yes No No

$59.95 $64 .95 $79 .95

Bring your A pp le  out o f the  dark ages. W ord 
processing and applications program s w ith ­
out lower case is a bad reflection on your 
c o m p u te r. O R D E R  Y O U R  L O W E R  C A S E  
+  PLUS TO D AY!____________________ _

The fo llow ing  prices include 6%  sales tax 
fo r C a lifo rn ia  residents, $2.00 Sh ipp ing and 
H and ling  fo r U.S. orders, $15.00 Sh ipp ing &  
H a n d lin g  fo r  fo re ig n  o rd e rs , and  $5 .00  
discount. No C O D ’s please. Please a llow  tw o 
weeks fo r personal checks to clear.

C a lif.: $60.25 (w ith copy of ad)
O ther: $56.95 (w ith copy of ad)
O utside U .S .: $69.95 U.S. currency, 

ce rtified  check (w ith  copy of ad)
Dealer inqu iries  invited.

M1
P.O. Box 55518 • Riverside, Ca 92517
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What is V ersaW riter?
VersaW riter is an inexpensive draw ing 
ta b le t fo r  the  APPLE  II tha t le ts you  
trace  a p ic tu re  and have it ap pea r on 
TV d isp lay.

V e rs a W rite r is a c o m p re h e n s iv e  
so ftw a re  d ra w in g  package  w h ic h  lets 
you  c o lo r in d ra w in g s  w ith  over 100 
d iffe re n t co lo rs .

V ersaW rite r is a shape c o m p ile r tha t 
co n v e rts  a n y th in g  on th e  sc re en  
a u to m a tic a lly  in to  a s tan d a rd  shape 
tab le.

VersaW riter is a tex t w rite r fo r  labe ling  
p ic tu re s  w ith  te x t in s ix  co lo rs  and 
five sizes. Use E ng lish  o r  G reek, 
up pe r o r lo w e r case le tte rs.

V e rsaW rite r is m uch m ore! D raw  w ith  
brush, crea te  sch e m a tic  d ra w ing s , 
co m p u te  area and d is ta nce , e d it p ic ­
tu res, save, reca ll and m ore.

V ersaW rite r requ ire s  ROM A PP LES O FT 
and 48K  m em ory.

$249 S uggested  Retail

U N IQ U E  OFFER
Send us YOUR disk and $1. We w ill p rom p tly  
re tu rn  the  d isk  w ith  a s lide  package o f 10 
c o lo r p ic tu re s  draw n w ith  V ersaW rite r.

□  Enclosed is $1 and m y disk. 
Send me the  s lide  package.

□  Send m ore in fo rm a tio n  in c lu d in g  
V ersaW rite r dea le rs  in m y area.

DEALER INQUIRIES INVITED.

NAM E.

A D D R E S S

C I T Y  S T A T E  Z IP

Send T o : Versa C om puting , Inc . •  887 C onestoga C irc le  •  N ew b ury  Park, C A  91320 •  (8 0 5 ) 4 9 8 -1 9 5 6



Software Distribution
This editorial is  in two parts. Part I 

appeared last month.

Some Basic Questions To Consider.

1. Is your program worthwhile? Ju st because you wrote it 
and think it’s great does not mean others will. Show your 
software to knowledgeable friends, computer club 
members, and local dealers. Get their honest evaluations, 
and listen to them. They might persuade you not to bother 
selling your program. They might convince you that it really 
is worthwhile. Or, they might even give you some valuable 
suggestions for improving it.

2. Is  your program unique? What the world needs now is 
not another checkbook balancing package. If your program 
is too sim ilar to products already on the market, it will 
naturally reduce your chances of success. Friends, clubs, 
and dealers can assist in determining what is available. The 
major magazines often list software products (the MICRO 
Software Catalog for example) and carry ads from software 
houses. Check catalogs of the major software houses. 
Since you may want to have a software house distribute 
your material, contact several. They will be able to estimate 
the value of your material on the current market.

3. What will your package sell for? In addition to the pro­
cedures suggested above, check in magazines, catalogs 
and stores on what programs of sim ilar complexity and size 
are currently going for. In figuring your production costs, 
remember that printing booklets and copying tapes or disk­
ettes can get expensive in small quantities. Advertising and 
distribution costs must be included
as well.

4. How should your product be packaged? First consider 
how you plan to distribute the material. Mail-order packag­
ing can be minimal. Your customer is not buying the pro­
duct because of the package. However, store packaging is 
very important, since your product will be competing with 
many others for the buyer's attention and dollars.

If all of the above questions—and the list is by no means 
exhaustive—cause you to have second thoughts about

Part 2
selling your software yourself—good! Do not rush into sell­
ing software blindly. It can be profitable, even lucrative, but 
it does take time, money, and effort.

Sell It as an article. If, after careful consideration, you 
decide that your particular software is not extremely 
marketable, but you still believe that it has merit and 
should be distributed, then how about publishing it? Most, 
but not all, national magazines pay for material they 
publish. Most editors prefer articles which include pro­
grams. You should consider a number of factors in selec­
ting the magazine to which you submit your material. Is 
your program the type they normally print? Will the 
audience of the magazine be interested in your program? 
Does the magazine pay at competitive rates? Does the 
publisher pay residual rights, that is, if your work appears 
in a “ Best Of...”  or some other reprint form, do you get addi­
tional payments? (MICRO'S policy is to make residual 
payments; many other publishers do not.)

If you decide to sell your software as an article, then you 
may want to re-evaluate your presentation. An article is 
generally most valuable when it can discuss and describe a 
technique, methodology, programming trick, or some other 
aspect of programming which may have value above and 
beyond the particular application. Your article should em­
phasize any unique or interesting aspects of the program in 
addition to presenting the basic information required to 
use the material. Th is will maximize both the chance of you 
article being accepted at top dollar and its usefulness to 
the reader.

Summary If you have a good piece of software that 
should be shared with others, please do not let it lie idle. If 
you want to spend minimal effort to get it out to others, 
then give it away. You can make some money on the right 
type of software by writing it up as an article. The greatest 
payoff can be in selling a software package, either directly 
or through a software distribution company, but that does 
entail additional work on your part. So, tear yourself away 
from your micro computer long enough to get your work 
distributed—at least for personal credit, and possibly for 
cash.

T H E  3 -3? jy  J O U R N A L

N o . 3 0  N o ve m b e r 1 9 8 0  S 2 .0 0

Cover Artist 
Liz Jeffrey

The 6502 Microprocessor

Is  there something fishy  about the 
cover? You w ill probably never see a 
m icrocomputer such  a s  the Apple, PET , 
etc. at the bottom of the ocean. They 
are not intended for such  extreme en­
vironm ents. The basic  building block of 
our fam ilia r m icrocomputer, the 6502 
m icroprocessor, could quite e a s ily  be 
found in such  a situation . A s we trace 
our ancestry  back to the sea , our 
m icrocom puters have evolved from the 
m icroprocessor.

The  goal of the designers of the 
various m icroprocessors such as  the 
8080, 6800 and 6502 w as not to build 
m icrocom puters. A s the name im plies, 
these devices were intended to be 
sophisticated  process contro llers, not 
m icrocom puters. Many of the " lim ita ­
tio n s '' of th ese  d e v ice s  can  be 
understood when-the original intent is 
considered. For exam ple, addressing 
m odes which would permit sim ple pro­
gram relocation, a  powerful tool in a

general purpose com puter sy ste m s, are 
not provided. That m akes sen se , 
however, if you consider that a process 
controller w ill norm ally have it s  pro­
gram in ROM, making re locatab ility  
u se le ss . A number o f other trade-offs 
were made in the design, generally 
favoring processing over computing. 
The richn ess of the I/O cap ab ilit ie s  vs. 
the la ck  of m ultip ly and divide in struc­
tions is  another exam ple.

There is  nothing inherently wrong 
with using the 6502 m icroprocessor in 
areas beyond its  in itia l design scope . It 
would be n ice , in view  of its  use  a s  a 
m icrocom puter elem ent, if its  power for 
computing could be improved. New pro­
ducts are  being released in the 8080 
and 6800 lines. It would be n ice  to see 
som e upgrading of the 6502. A number 
of suggestions for enhancem ents have 
been subm itted by M ICRO readers, and 
w ill appear in the next issue . Rockw ell, 
Synertek, Commodore, are you listen­
ing?



Management Planning & Decision Making

(for 32k or 48k  apple ii with Applesoft basic in rom)

Q u ih D i r t
☆ PRODUCTION SCHEDULING ☆ INVENTORY CONTROL ☆ CAPITAL BUDGETING

☆ DISTRIBUTION PLANNING

CONGRATULATIONS...

YOUR APPLE II COMPUTER HAS JUST BEEN PROMOTED INTO "MIDDLE MANAGEMT"!

SEE YOUR LOCAL COMPUTER STORE OR CONTACT:

.................................................................. \Nyman associates
421 SEVILLE W AY

☆  S U G G E S TE D  R ETA IL P R IC E : $  *|2 0  9 4 4 0 2

AIM-65
EPROM  PRO G RA M M ER  FO R AIM-65 

S86.50

Programs 2716, 2516, and 2532 
EPROM s.
Selectable blank check and verify. 
Can copy existing EPRO M .
Software u tility  routines to relocate 
your object code to EPROM  ad­
dress.
Does not interfere w ith cassette.

Accessories

M C C

ROM EXPA N SIO N  FO R AIM -65 
$33.50

Elim inates need to remove Assem­
bler or Basic ROMs.
"Straight-thru" design retains use 
of Expansion connector.
Sockets for up to 8K  additional 
ROMs and EPROM s.
Available with Zero-lnsertion-Force 
sockets ($49 .00).

P A R A L L E L  P R IN T E R  P O R T  FO R AIM-65 
$57.00

Interfaces Aim-65 to Centronics 
Parallel Port.
Compatible with over 34 printers 
from different manufacturers.
Complete with connecting cable. 
Compatible with Aim-65 Monitor, 
Assembler, and Basic.

20076 CHAPMAN AVE 

ORANGE, C A L IF . 92669 

714 633-0245

SEND FOR A D D IT IO N A L  

PRODUCT IN FO R M ATIO N  

AT NO CHARGE

C A L IF O R N IA  R E S I D E N T S  A D D  6%

RS-232 IN T E R F A C E  FO R  AIM-65 
$61.00

Interfaces Aim-65 to a wide variety 
of systems.
Software selectable baud rate. 
"Straight-thru" design retains full 
use of Application connector. 
Complete with connecting cable. 
Compatible with Aim -65 Monitor 
Assembler, and Basic.



How to Use the Hooks

There are a lot of great things you can do with 
your APPLE, once you know how to use the 
available hooks.

R ichard  W illia m s  
4380  A lb a n y  D rive  #23  

S an  Jo se , C A  95129

T h e  A P P L E  II a llo w s  the user e a s i­
ly to  su b stitu te  h is own input and 
output routines for the standard  
o nes. F ig u re  1 sh o w s the b a s ic  flow  
o f contro l when a ch a ra c te r is  out­
put by the  A P P L E  II. F ig u re  2 sh o w s 
how the contro l path ch an g es when 
the u se r su b st itu te s  h is  own output 
routine for the standard  monitor 
path. B y  u sing  w hat are  known a s  
"h o o k s ,”  the  u se r ca n  break the nor­
m al flow  of contro l and red irect it to 
h is  own routine.

An exam p le  o f how th is  can  be 
used  is  show n in figure 3. Contro l 
c h a ra c te rs  norm ally do not show  on 
the sc re e n . However, by inserting a 
r o u t in e  to  c h a n g e  c o n t r o l  
c h a ra c te rs  into  inve rse  video when 
printed, the  c h a ra c te rs  w ill show  on 
the sc re e n . T h is  is  very u se fu l for 
list in g  p rogram s co nta in ing  control 
c h a ra c te rs .

How It Works

B efo re  doing the actu a l input or 
output, the  sys te m  does an  ind irect 
jum p, v ia  the zero  page, to the  a c ­
tua l input or output routine . By 
chang ing  the jum p ad d re ss , the  user 
can  su b st itu te  h is  own routine for 
the  stand ard  zone. Fo r input, at 
location  $FD 18  in the  m onitor, there 
is  a JM P  (K SW L) in stru ctio n . K S W L 
(at $38) and K SW H  (at $39) conta in  
the ad d re ss  of the input routine with 
the low byte sp e c ifie d  firs t . S im ila r­
ly , at ad d re ss  $ F D E D , there is  a J S R  
(C S W L) in stru ctio n  w h ich  is  the 
jum p to the output routine . C S W L , 
ad d re ss  $36, and C S W H , at $37, con­
ta in  the ad d ress of the output 
routine . T h is  code  can  be seen  on 
pag es 85 and 86 of the red A P P L E  II 
re fe rence  m anual.

How to Insert an Input Routine

The norm al input routine is  K EY IN  
at ad d re ss  $FD1 B . To  rep lace  it w ith 
your routine , sto re  its  ad d ress  in 
K S W L  and  K S W H . Y o u r input 
routine needs to do the fo llow ing

1. Upon entry to your routine, the  ac  
cum u lato r w ill conta in  the ch a racte  
rep laced  by the fla sh in g  prompt 
You m ust restore th is  ch a ra c te r on 
the screen  by doing a  S T A  (B A S L ), Y  
w here B A S L  = $28. Do th is  before 
a lte ring  the A  or Y  reg iste rs .

2. C le a r the keyboard strobe, if the 
ch a ra c te r cam e  from  the keyboard .

3. Return  the ch a racte r, w ith  the 
high bit se t , in the accum ulator.

4 . The  norm al input routine in­
crem ents the  random  num ber seed 
w h ile  it w a its  for input. You should 
do th is  a lso .

If you w ish  to get your input from 
the keyboard , you can  do all of 
th ese  by doing a ca ll to K EY IN  ( J S R  
$FD 1B ). You can  then do w hatever

Outputting
Program

Monitor
Output
H andler

Monitor 
C h aracte r 
Output 
Routine

Outputting
Program

w  \ i /
Monitor
Output
H andler

U ser 
C h aracte r 
Output 
Routine

Outputting
Program

Monitor
Output
H andler

\ ! /  \ l /  \ t /
U ser Routine 
To  Convert 
Contro l to 
Inverse  Video

\ l /
M onitor
C h aracte r
Output
Routine

F ig u re  1 F ig u re  2 F ig u re  3
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p ro cess in g  that you w an t on the 
ch a ra c te r, w h ich  is  in the  a c ­
cum u lato r, and then return w ith  an 
R T S . If you w rite  your own routine to 
rep lace  K E Y IN , you shou ld  first 
ca re fu lly  study K E Y IN .

How to Insert an Output Routine

The norm al output routine is  
COUT1 (ad d ress $FD F0 ). To insert 
your routine , s to re  its  ad d ress  in 
C S W L  and C SW H  (ad d resses $36 
and $37) w ith  the low byte firs t . The 
ch a ra c te r to be output w ill be p laced 
in  the accu m u la to r before your 
routine  is  ca lled . If you w ish  the 
ch a ra c te r in the accu m u la to r to be 
printed on the screen  a fte r you are 
done, ex it your routine by doing a 
JM P  CO U T1 . A routine to convert 
contro l c h a ra c te rs  to  inverse  video 
is  an exam p le  o f th is .

How to  Remove the Routines

The input and output rou tines can  
be rem oved from  the hooks by 
typing IN#0 or PR#0 resp ective ly . Or, 
if done in a  program , a  J S R  S E T K B D  
(ad d ress $ FE8 9 ) s im u la te s  a IN#0, 
and a J S R  S E T V ID  (add ress $FE93) 
s im u la te s  a PR#0.

Special Notes for DOS Users

If you a re  using the d isk  operating 
syste m  (DO S), you m ust fo llow  
som e sp e c ia l ru le s  when attach ing  
or rem oving your rou tines. DO S nor­
m a lly  s it s  in both the input and out­
put hooks its e lf . C o nseq u en tly , 
when you a lte r the  hooks, you m ust 
c a ll a DOS routine w h ich  inform s 
DOS that the  hooks have been 
changed . D O S w ill then reconnect 
itse lf  to the hoo ks, but it w ill use 
your rou tines instead  of the s ta n ­
dard I/O rou tines. The  routine to do 
th is  is  at $3EA .

Example

The sam p le  program  in figure 4 in­
s e rts  or rem oves a  routine  from  the 
input hook.

SOURCE F I L E : NEWKEYS

00D C : 1 BKSLSH EOU 220 ;A S C I I  BACKSLASH
0 0 8 B : 2 C TR LK EOU 139 ; A S C I I  CONTROL K
0 0 8 C : 3 C T R LL EQU 140 ;A S C I I  CONTROL L
0 0 8 F : 4 CTRLO FQU 143 ;A S C I I  CONTROL 0
F D 1 B : 5 KEYIN ’ EOU $FD1B {M O N ITO R'S  IN PU T HANDLER
0 0 3 8 : 6  KSWL EQU S38 ; IN P U T  HOOK ADDRESS
0 0 3 9 : 7 KSWH EQU $39
0 3 E A : 8 MVSW EQU S3EA {R O U TIN E TO RFCONNECT DOS
0 0 D B : 9 RTBRKT EQU 219 { A S C I I  RIC11T BRACKET
F E 8 9 : 10 SETKBD EQU $FE89 {S IM U LA T E S  W f O
0 0 D F : 11 UNDRSCR EOU 223 { A S C I I  UNDERSCORE

-------- NEXT O B JE C T  F IT .E  NAME I S  N EU K EY S .O BJO
0 3 0 0 : 13 . ORC $300
0 3 0 0 :4C OF 03 14 JMP UNHOOK {JUM P TO D ISCO N NECT RO UTIHS
0 3 0 3 : 15 *
0 3 0 3 : 16 *  T H IS PART ATTACHES 0UF RO U TIN E IN TO  TH E IN PU T HOOK

0 3 0 3 : 17 *
0 3 0 3 :A9 16 18 ATTACH LDA #>KEYCHECK ;A  = LOW B Y T E  OF ADDRESS
0 3 0 5 :8 5 38 19 STA KSWL
0 3 0 7 :A 9 03 20 LDA #<KEYCHECK ;C E T  H IGH BYTE
0 3 0 9 :8 5 39 21 STA KSWH
0 3 0 B :2 0 EA 03 22 JSR MVSW {CO DO I T
0 3 0 E :6 0 23 RTS

0 3 0 F :
0 3 0 F :
0 3 0 F :
0 3 0 F :2 0  89  F E  
0 3 1 2 :2 0  EA 03 
0 3 1 5 :6 0

0 3 1 6 :
0 3 1 6 :

25 *
26 *  T H IS  PAPT UNHOOKS THE RO UTIN E
27  *
28 UNHOOK JSP . SF.TKBD {DO A Il'.ffO
29 JS R  MVSM
30  RTS

32 *
33 *  T H IS  I S  THE ROUTINE

0 3 1 6 : 34 *
0 3 1 6 :2 0 IB  FD 35 KEYC H ECK JS P K EY IN {G E T  THE KEY
0 3 1 9 :C 9 8B 36 CMP iFCTRLK {CONTROL K?
0 3 1 B :D 0 03 37 BNF NOTE
0 3 1 D :A 9 DB 38 LDA tfRTBRKT {MAKE I T A BPA C KFT

0 3 1 F :60 39 RTS
0 3 2 0 :C 9 8C 40 HOTK CMP #CTP.I.I. {CONTROL L ?
0 3 2 2 :D 0 03 41 BNF NOT!.
0 3 2 4 :A 9 DC 42 LDA ^BKSI.SH {MAKr I T A BACKSLASH

0 3 2 6 :6 0 43 RTS
0 3 2 7 :C 9 8F 44 NOTL CMP //CTRLO {CONTPOL O?
03 2 9 :D O 02 45 PNF CHKD0HE
032R  :A 9 DF 46 LDA jPTOTP.CCr
0 3 2 D :6 0 4 7 CHKDONF. PTS

* * *  SU C CESSFU L A S S E 'T L Y :  MO rP P O r r

300: LDA #low ad d re ss  o f routine 308: J S R $3EA ;R e co n n ect DO S

302: S T A $38 ;S to re  it in K S W L 30B : R T S

304: LDA #high ad d re ss  byte o f routine 30C : J S R $FE8 9 J S R  S E T K B D  to s im u late  
IN#0

306: STA $39 ;S to re  it in KSW H

F ig u re  4
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To  co n n ect your routine, do a 
300G from  the m onitor. To  remove 
your routine from  the hook, do a 
30 C G .

A Sample Program 
Using the Input Hook

Th e re  are  three ch a ra c te rs  that 
the A P P L E  II can  understand , but 
that canno t by typed in from the 
stand ard  keyboard . They are  the 
b a c k s la sh  (/), the  le ft b racket (D, and 
the undersco re  ( _ ) .  One w ay to type 
in th ese  ch a ra c te rs  is  to m ake a 
h a rd w a re  m o d if ic a t io n  to  th e  
keyboard . Another w ay  is  to a ttach  a 
routine to the  input hook that w ill 
convert unused  contro l ch a ra c te rs  
to th ese  ch a ra c te rs . T h is  program  
co n ve rts  the fo llow ing  ch a ra c te rs :

Contro l K  to a  left b racket (D

Contro l L  to a  b a c k s la sh  (/)

Contro l O to an  U ndersco re  ( _ )

To  u se  th is  program  do the fo llow ­
ing:

Typ e  o r B LO A D  the program  at 
$300. Note that th is  program  is  w rit­
ten for D O S u se rs . If your aren ’t u s­
ing D O S, then rep lace  the JM P  $3EA  
w ith  R T S  in stru ctio n s .

T o  co nnect the routine, do a 303G 
from  the m onitor or a  C A L L  771 from 
B A S IC .

To d isco n n e ct the routine, do a 
300G from  the m onitor or a C A L L  
768 from  B A S IC .

T h e  sam p le  program  u se s  the out­
pu t h o o k  to  c o n v e rt  c o n tro l 
c h a r a c t e r s  in to  in v e rs e  v id eo  
c h a ra c te rs . A ll contro l ch a ra c te rs  
e xce p t contro l M, w h ich  is  the ca r­
riage  return , a re  converted .

SOURCE F I L E : CONTORT
F D F 0 : 1 COUT1 EQU $FD F0 CHAPACTER OUTPUT ROUTINE
0 0 3 7 : 2 CSWH EOU $37 OUTOUT l'OOK H IGH BYTE
0 0 3 6 : 3 CSWL EOU $36 OUTPUT HOOK LOW EYTF.
00 8 D : 4 CTRLM EOU $8D CONTROL M
0 0 3 F : 5 MASK EQU $3F MASK TO CONVERT TO IN V ER SE
0 3 E A : 6  MVSW EQU $3EA RECONNECTS DOS
0 0 8 0 : 7 NULL EQU $80 NULL CHARACTEP
F E 9 3 : 8  S F T V ID EQU $ F E 9 3 PERFORMS PR#0
0 0 A 0 : 9  SPACE EOU $AP SPA C E CHARACTER

--------  NEXT O B JE C T  F I L E  HAKE I S  C O N V ER T .O fJO
0 3 0 0 : 11 ORC $300
0 3 0 0 :4C OF 03 12 JMP UNHOOK
0 3 0 3 : 13 *
0 3 0 3 : 14 * RO U TIN E TO CONNECT P.OUTINF. IN TO  HOOK
0 3 0 3 : 15 *
0 3 0 3 :A9 16 16 LDA fl>CONVEP.T ;C E T  LOW B Y TE  OF
0 3 0 5 :8 5 36 17 STA CSWL
0 3 0 7 :A 9 03 18 LDA #<CONVERT ;C .ET  H ICH B Y TE
0 3 0 9 :8 5 37 19 STA CSWH
0 3 0 B :2 0 EA 03 20 JS P MVSW
0 3 0 E :60 21 RTS

0 3 0 F :
0 3 0 F :
0 3 0 F :
0 3 0 F :20  93  FF. 
0 3 1 2 :2 0  EA 03 
0 3 1 5 :6 0

0 3 1 6 :
0 3 1 6 :

23 *
24 *  T H IS  UNHOOKS TH F ROUTINE
25  *
26  UNHOOK JS P  S E T V ID  ; S IM U LA TE  PR//0
2 7  JS R  MVSW RECO N N EC T DOS
28 RTS

30 *
31 *  T H IS  I S  THE CONVERSION ROUTINE

0 3 1 6 : 32 *
0 3 1 6 :C 9 80 33  CONVERT CMP #NULL ; <NULL CHARACTER
0 3 1 8 :9 0 0A 34 BCC COOUT
0 3 1 A :C 9  A0 35 CMP #SPACF. ;> “  SPA C E  CHARACTER
0 3 1 C :B 0 06 36 BCS COOUT
0 3 1 E :C 9 8D 37 CMP JCTRLM jRETUP.N CHAR?
0 3 2 0 : F 0 02 38 BEQ COOUT
0 3 2 2 :2 9 3F 39 AND #MASK ;CO N VERT TO IN V ER S E
0 3 2 4 :4C F 0  FD 40 COOUT JMP COUT1

* * *  SU C C ESSFU L A S S EM B LY : NO ERRORS

Summary of Important Addresses for Using the Hooks

Name Address Comment

COUT1 $FD F0 Monitor ch a racte r output routine.

C S W L $36 Low ad dress byte o f output routine.

C SW H $37 H igh  a d d re s s  byte o f output 
routine.

K EY IN $FD 1B Monitor keyboard input routine.

KSW L $38 Low ad dress byte of input routine.

KSW H $39 High ad d ress byte o f input routine.

MVSW $3EA Routine to reconnect DOS

S E T K B D $FE89 S im u la te s a  IN#0

SET V ID $FE93 S im u la te s a PR#0
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" C o m p u t e r s  ' r ’ u s ”
A CONSUMER COMPUTERS SUBSIDIARY

UNBEATABLE MAIL ORDER DISCOUNTS
teipplc computer

A u th o rize d  D ea le r

*925
AN°  ^  \\ f o b  16K

* "4 48K
F O R  O N L Y

I t k a p p la / / /  “  * 1 0 4 9

1 A P P L E  II OR A PPL E  II PLUS
A P P L E  C O M P U T E R  __,  _

P E R I P H I R A L S  A P P L E  A D D - O N S
DISK II DRIVE k  CONTRO LLER CARD CO RVU S 10 M EGABYTE HARD DISK

With DOS 3.3. List *846 629 DRIVE SYSTEM w lpw r .upply *396

l ^ : : ^ ‘o,c LoYNT" 0 L U R c * ,a  s
G RAPH ICS TA BLET £ £  <™S-S0. APPLE II. SORCERER) 60
SILEN TYPE PRINTER w/lrit. card 515 ABT NUM ERIC INPUT KEYPAD
SSM  AIO SER IA U PA RA LLEL kit 166 2M
SSM  AIO assembled 4 tested 190 J * U II IC  SYNTHtSIZIR
SYM TEC LIGHT PEN 8Y8TEM  216 BRIQHJ P f N  LIQ HTPIN  32
SYM TEC  8U PER SOUND GENERATOR 226 GRIB ‘1 ^ ’ ~
SVA t  INCH DISK CONTRO LLER CARD 336 ARITHM ETIC PRO CESSO R card 336
VERSA  W RITER DIGITIZER SYSTEM  .215 «
VIDEX VIDEOTERM  10 COLUMN CARO 316 w s i t u
VIDEX VIDEOTERM  w l#r .p h lc . ROM 336 M^ ? ^ " m IM O s S t  BASIC 299
LOBO DISK DRIVE ONLY 386 _®AFS 'C
LOBO DRIVE w  conlrotler card 4*6 M ICROW ORKS O S «  DIGISECTOR 339

| DC H AYES M ICROM ODEM  II 319 , ,°« R  T̂ ?M |N A ?
DAN PAYM AR towar CM * kit...........................56 M5,R S,UPEH TERMINAL

80  co lu m n  c a rd . 335

A P P L E  C O M P U T E R  A P P L E  I I  o r  A P P L E  I I  P L U S
I N T E R F A C E  C A R D S  S O F T W A R E

PA RALLEL PRINTER int. cw d ........... 1*6 P A SCA L with LANQUAGE SYSTEM  426
COM M UNICATION CA Rnw lconn. c»tM« 186 FORTRAN tor uaa with LANGUAGE
HI SPEED  SERIAL hit. card...............................146 S Y S T E M ........... 166
LANGUAGE SYSTEM  w ith P A SCA L. 426 CP/M lor u »  with M ICROSOFT
CEN TRO N ICS PRINTER Int. card ..................116 Z  SO 80 FTC A R D  llncl.l 299
APPLESOFT II FIRM W ARE card. 14» DO S 3 3....  49
INTEGER BASIC FIRM W ARE card ................149 THE CONTRO LLER Oanaral Business

M O U N T A I N  H A R D W A R E  .  519
a  r r c f i f i A D l c C  t h e  CA SH IER  Ratall Management 1
A U L t K t l U H I t t t  Invantory System.....................  199
A  D iv i s io n  O f  APPLEW RITER Word Procaaaor 66

M o u n t a in  C o m p u t a r  A P PLEP 08T  MAILING Hat ayatam 46
I APPLE CLOCK/CALEN DAR card.....................226 APPLEPLO T Qraph 1 Plot Sytem 60

SU PERTA LK ER  SD200 SPEEC H  D°VV JO N ES PORTFOLIO EVALUATOR 46
SYNTHISIZER S Y S T E M ................................  248 APPLE CONTRIBUTED VOLUM ES

I ROM PLUS wfkeyboerd tlltar............................166 1 thru 6 wlm am iala...................... 30
INTROUX 10 BSR REM OTE CONTROL VISI C A LC  by PERSON AL SOFTWARE 120

8Y8TEM  246 D ESK TO PPLA N  by DESKTOP
I INTROUX 10 controllar card only 186 CO M PU TER S .......... . . . ..............®

ROMW RITER SYSTEM  156 C C A  DATA M ANAGEM ENT SYSTEM
M USIC S Y S T EM IIt voices/stereo) 486 By PERSO N AL SOFTW ARE 86
A/D O/A 11 CHANNELS 319 A PPLEBUG ASSEM BLER/DI8ASSEM BLER 75
EXPANSION C H A SSIS  18 slots! 666 APPLE DOS TOOL KIT 66

VIDEO MONITORS
L E E D E X  V ID E O  100 129
S A N Y O  9 "  B& W 165
S A N Y O  15" B 6 W 245
P A N A C O L O R  10’ C O LO R 329
N EC  12” HI R E S  C O LO R 875
N EC  12”  LO  R E S  C O LO R 399
N E C  12”  G R E E N  P H O S P H E R IP 3 1 ) 239

* 129
L E E D E X  
V ID E O  100 n

OHIO
SCIENTIFIC

ATARI 800
PERSO N AL COM PUTER SYSTEM

A T A R I A C C E S S O R IE S
400 C O M P U T E R  479
820 P R IN T E R  (40 co l) 459
810 D IS K  D R IV E  559
410 P ro g ra m  R e co rd e r 59
815 D U A L  D IS K  D R IV E  1199
822 T H E R M A L  P R IN T E R  (40 c o ll 369
825 P R IN T E R  (80 co l im p  I 795
850 IN T E R F A C E  M O O U L E  175
A T A R I  16K R A M  M O O U L E  155
L IG H T  P EN  65
A C O U S T IC  M O D E M  IC A T I  169
C O M P U T E R  C H E S S  35
S P A C E  IN V A D E R S  19
S T A R  R A ID E R S  49
S U P E R  B R E A K O U T  35
3 D T I C  T A C  TO E  35
V ID E O  E A S E L  35
M U S IC  C O M P O S E R  49

PRINTERS

*699
C4P

8 K  R O M  B A S IC  
8 K  R A M  E X P A N D A B L E  T O  96K 

32x64 U P P E R  I  L O W E R  C A S E  
2 5 6 x512  G R A P H IC S  P O IN T S  

P R O G R A M M A B L E  T O N E S  
A N A L O G  IN P U T S  

C 4 P M F  (1 D IS K  D R IV E ) ..................... '599

&

*429
C IP  M O D  II
3K R O M  B A S IC  

8 K  R A M  E X P A N D A B L E  T O  32K 
C O L O R  E X P A N S IO N  

48 L IN E  D IS P L A Y  E X P A N S IO N

A N A D E X  D P  8000 775 SOFTWARE
A N A D E X  D P  9500 1350
B A S E  2 599 C a ss e tte D isk
C E N T R O N IC S  737 825 S P A C E  IN V A D E R S ____ . .  19 29
M P I 88 T 699 S A R G O N  I I ............................. . .  30 35
P A P E R  T IG E R  ID S  440

895
F O R T H ......................................... N/A 69

w g r a p h ic s O S  86-D V 3 .3 .......................... N /A 79
N E C  S P IN W R IT E R 2550 M D M S  P L A N N E R N/A 100
T R E N D C O M  200 519 G R A P H IC S  I .......................... N /A 35
S IL E N T Y P E  w  Int 515 D A C  1............................................ N /A 45
E P S O N  T X  80 w /g ra p h .c s 729 A S S E M B L E R / E D IT O R . . . 40 N/A
E P S O N  M X  80 132 co l 620 E X T E N D E D  M O N IT O R  

P A S C A L  f t  F O R T R A N  
(4P  &  8 P  on ly )

. .  20 N/A

450
^  YV W h a n  o rd e rin g  p lease

s p e c ify  s y s te m .

*1095

[ IN  C A L IF O R N IA . O R  F O R  B A C K O R D E R  
O R  T E C H N IC A L  IN F O  C A L L :

(714) 698-8088_________
T O L L  FREE O R D ER  L IN E :1 - 8 0 0 * 8 5 4 - 6 6 5 4

C R ED IT  C A R D  U S E R S  P L E A 'S E  R E A D  TER M S  O F S A L E  IN O R D ER IN G  IN FO RM A TIO N

o n ly

W A T A N A B E  M IP L O T

fo r  m o re  in fo  p le a s e  c a l l o r w r ite

• F A S T  D E L IV E R Y  
•L O W  P R IC E S  
• C O U R T E O U S  S E R V IC E  
• K N O W L E D G E A B L E  S T A F F  
• L A R G E  V A R IE T Y  I

O R D ER IN G  IN FO RM A TIO N  P h o n e  O rd ers  Inv lled  u sin g  V IS A , M A S T ER C A R D . A M ER IC A N  E X P R E S S , or bank w ire  t ra n s fe rs  V IS A  I  MC c ra d lt  ca rd  se rv ice  ch a rg e  o l 2 % . A E  c red it 
ca rd  se rv ic e  ch a rg e  ot 5 % . M all o rd e rs  m ay send  ch a rg e  c a rd  num ber (In c lu d e  e xp ira tio n  d a le ), c a sh ie r  s  ch e c k , m o ney order o r p e rso n s l ch e c k  (a llo w  to  b u s in e s s  d a y s  to  c le a r .)  
P le a se  Inc lud e  a te leph o ne  n um b er w ith  alt o rd e rs  Fo re ig n  o rd e rs  (e xc lu d in g  M ilitary  P O ’s )  add 10%  lo r sh ip p in g  a n d  a ll  lu n d s  m u st be In U S  d o lla rs . S h ip p in g , h an d lin g  a n d  In ­
su ra n c e  In  U .S . add 3 % . C a lifo rn ia  re s id e n ts  add 6 %  sa ie s  tax  O ur lo w  m arg ins proh ib it u s  to send  C O D  or on a c c o u n t . A ll eq u ip m en t su b |e c t  to p r ice  ch a n g e  a n d  a v a ila b ility  
Eq u lp m e n l Is  new  and c o m p le te  w ith  m a n u fa c tu re r w a rran ty  W e sh ip  m ost o rd ers w ith in  2  d a ys  O rd er d esk  hours a re  M onday th ru  S a tu rd a y  9*S P S T  S e n d  fo r  F R E E  1981 C a ta lo g  
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An Ultra-Fast Tape Storage System

A simple hardware m odification to the Ohio 
Scientific  Superboard and the use of a good 
home hi-fi tape recorder yield data-transfer rates 
of up to 9600 baud.

John E. Hart 
5 Marvin Road 

Wellesley, MA 02181

• w v w w w w

Why Tape?

M ost hobbyist m icro s com e w ith 
a s im p le , but s lo w , bulk sto rage  
system  using a d ictaphone-type 
c a s s e tte  tape  recorder. B e ca u se  of 
the  rather low reproduction qua lity  
o f su c h  m a c h in e s , d a ta  ra te s  
ty p ica lly  are  300 to so m etim es 600 
baud (b its  per second). Fo r tran sfe rr­
ing short program s or data  f ile s  bet­
w een  tape and m em ory, th is  is  often 
s u ff ic ie n t . However, at 300 baud, for 
exam p le , it ta ke s  about 1.5 seco n d s 
to load a typ ica l line of a B A S IC  
so u rce  code . If the  program  con­
ta in s  o n ly  a  few  lin e s , the t im es in­
volved are  not ob jectionab le .

R ece n tly , I w a s  w orking on a com ­
piler for m y O hio  S c ie n t if ic  Super­
board. It inpu ts B A S IC  sta tem ents 
and w rite s  o b ject m ach in e  code in 
the h igh end of m em ory. N eed less 
to sa y , th is  program , itse lf  w ritten  in 
B A S IC , w a s  long. It took a lm o st 15 
m inu tes to load its  350 lin e s  from 
c a s s e tte . M any com puter ow ners 
faced  w ith  s im ila r  prob lem s m ight 
go to the  o bvious m eans o f enh an c­
ing program  re trieva l— the d isc .

U n fo rtu n a te ly , fo r m any pur­
p o ses , there  are  se ve re 'lim ita tio n s  
w ith  e x is t in g  d isc  sy s te m s . These  
lim ita tio n s , coupled w ith  the fact 
that I a lread y  owned a  good hi-fi 
tape deck , led m e to develop a s im ­
ple, high-speed tape  sto rage  system  
that tra n s fe rs  16K of B A S IC  code 
from  tape  to RAM in about 15 
se co n d s ! T h is  syste m  is  a lm ost 
com p etitive  w ith d isc  sy s te m s  and

h as seve ra l ad vantages. The  hard­
w are  and so ftw are  required are so 
s im p le , it would be e asy  for anyone 
owning a good tape recorder to 
adopt the high-speed system . S in ce  
a d isc  drive co s ts  a s  m uch or more 
than  a tape recorder, som e people 
m ight opt for the  latter, and buy a 
p iece  o f equipm ent w ith m ultip le 
u ses .

D isc  sys te m s are  o f lim ited use  in 
jo b s  that require e ither a large 
am ount o f RAM or that require fast 
executio n . Fo r fa s t execu tio n , I pur­
chased  the Ohio S c ie n t if ic  Super­
board, b ecau se  I know  of a  s im p le  
jum per connection  that doub les the 
speed (see  the a rtic le  by J .R . 
Sw in d e ll, "Th e  G reat Superboard 
Speed-Up,”  M ICRO , Feb ruary 1980, 
21:31). Increasing  the c lo ck  from 1 
to 2 Mhz w a s  very im portant to me, 
s in ce  I do a lot o f lengthy c a lc u la ­
tio n s . U nfortunate ly , Ohio S c ie n tif ic  
d is c  sy s te m s w ill not run at 2 Mhz 
w ithout m ajor hardw are surgery, 
and so ftw are  m odification  a s  w ell. 
W o rse  s t i l l ,  the Ohio S c ie n tif ic  disc- 
operating system  65V u se s  9-digits 
p rec is ion  a rith m etic . T h is  is  rea lly 
not any m ore use fu l to m e than  the 
standard  6 Vi-digit p rec is ion , and 
m oreover, it runs about 5 0 %  slow er. 
S o  in sum m ary , using a d isc  would 
cau se  m y jo b s  to run alm ost three 
t im es m ore s lo w ly  than  w ith tape 
and norm al B A S IC  in ROM.

I do a lot of ca lcu la tio n s  on large 
two-dim entional a rrays . T h u s , in ad­
d ition to speed , I need a large 
am ount o f RAM fo r im m ediate

s t o r a g e .  S in c e  t y p ic a l  d is c -  
operating sy se m s  o ccup y 12K or 
more o f RAM , the executio n  tim e is 
fu rther slow ed  by the n e c e ss ity  for 
repeated tran sfe r o f 10K b lo cks of 
d ata  betw een RAM and d isc . In 
to ta l, it seem ed a s  if any gain  in pro­
gram  and data  tra n s fe r  u sing  the 
d isc  would be o ffse t by s lo w  e xe cu ­
tion. W ouldn ’t it be n ice  to sto re  my 
p rogram s an/or o b ject codes on 
tape  and to  tra n s fe r  them  into 
m em ory at a  rate approach ing  the 
u p p e r  en d  o f th e  f r e q u e n c y  
respo nse  of the tape  drive? S in ce  a 
good hi-fi c a s s e tte  deck w ith  Dolby 
reach es 10kc in its  response , and a 
good reel-to-reel deck goes above 
20kc , th eo re tica lly , it ought to be 
p o ss ib le  to squeeze  4800 to 9600 
baud out of th ese  un its .

W hat Is Kansas City 
Standard Format?

M ost com puters com e w ith  a tape 
sys te m  ca lled  K a n sa s  C ity  S ta n ­
dard . In th is  fo rm at, ones and ze ros 
are  represented  on tape  by two d if­
feren t freq uenc ie s . T h is  is  done 
b ecau se  freq uency m odulation is 
m uch le s s  se n s it ive  to no ise  and 
t a p e  a l ig n m e n t  e r r o r s  th a n  
am p litude  m odulation , w here zeros 
m ight be represented by a zero 
s igna l and ones by a s in g le  pu lse  or 
freq uency . In 'a c t , a  zero is  recorded 
a s  8 c y c le s  o f a frequency 8 tim es 
the baud  ra te , and  o n e s  are  
represented  by 4 c y c le s  o f a  fre­
quency 4 t im es the baud rate . T h u s , 
at 300 baud, ze ros are  sho rt bu rsts 
o f 2400 hz s ig n a l, and ones are  short 
b u rsts  of 1200 hz o sc illa t io n s .
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Baud Rate Byte Rate (approx)* 0-frequency 1-frequency
300 30/sec 2400 hz. 1200 hz.
600 60 4800 2400
1200 120 9600 4800
2400 240 18200 9600
4800 480 36400 18200
9600 960 72800 36400

'T h is  depends on the word structu re : 7-bit, no parity ; 8-bit,
w ith  parity , e tc .

Table 1

It is  perhaps obvious that, if th is  
techn ique  is  re liab le  (and it ce rta in ly  
w o rk s  v e ry  w e ll  w ith  c h e a p  
reco rders), you could  try  to increase  
the baud rate  s im p ly  by em ploying a 
tape recorder w ith a better frequen­
cy  response . T h is  is  in fac t the ca se . 
A  d ictaphone-type m ach ine  can 
re liab ly  h an d le  600 baud (P E T  
a lready does th is); a hi-fi ca sse tte  
can  do 1200 baud; and a  good reel- 
to-reel, operating at 7V i or 15 ips, 
can  do 2400. H ow ever, a s  tab le  1 in­
d ica te s , getting m uch fa s te r  data 
tran sfe r than  2400 baud, w ith  even 
the best reel-to-reel tape  recorder, is 
p rob ab ly  im p o ss ib le  w ith in  the  
fram ew ork  o f the K a n s a s  C ity  fo r­
m a t . T h e  re q u ire d  f re q u e n c y  
respo nse  is  ju s t too h igh. No audio  
tape  m ach in e  h a s  m uch usab le  
respo nse  above 25 kc.

A lthough it tu rns out that som e 
g a in s  could  be m ade in K a n sa s  C ity  
fo rm at by using  a good tape 
m ach ine , u nfo rtunate ly , in loading 
B A S IC  p rogram s from tape, o r in 
loading m ach in e  code using the 
Ohio S c ie n t if ic  there are  stum bling  
b lo ck s . The  M icrosoft B A S IC  inter­
preter does a  co n s id e rab le  am ount 
of data  m assag in g  a s  each  line  of 
B A S IC  is  loaded. T h is  ta ke s  tim e. A 
lot of tim e! Input lin e s  are  decoded, 
and ce rta in  e rro rs are  trapped and 
can  appear on the screen  w h ile  a 
program  is  being loaded , before it 
h a s  RU N . The  1-Mhz Superboard w ill 
load 600-baud tap es  i f  they are 
recoded w ith 8 nu lls  (for exam p le , 
N U LL8 , S A V E , L IS T ), but fa lte rs  at 
1200 baud. H ow ever, if the c lo ck  is 
flipped up to 2 M hz, the 1200-baud 
tap es  load w ell, but the 2400-baud 
tap es  fa il. T h u s  fa s t  tape  loading 
canno t be done w ith M icrosoft 
B A S IC . However, it can  be done u s­
ing a s im p le  m ach in e  code loader 
and save r described  below . But first , 
I m ust outline  a s im p le  tr ick  that 
gets up to 9600 baud w ith a  20kc 
response deck.

How Is Kansas City 
Standard Data Decoded?

R eca ll that in K a n sa s  C ity  form at 
a  zero is  8 c y c le s  and a one is  4. 
Th en , to e lim ina te  or m inim ize 
no ise , one m ight s im p ly  count the 
p u lse  tra in . A  count of more than 6 
p u lse s per bit w idth (1/baud rate) 
would be a zero , a count of le s s  than 
seven  could  be one. (You m ay a c ­
tu a lly  u se  a counter or, a s  A P P L E  
do es, u se  a  phase-locked loop.) 
T h u s , an extra  or dropped cyc le  
w o u ld  not h ave  m uch  e f fe c t . 
H ow ever, th is  is  not how O hio  S c ie n ­
t if ic  decodes. In figure 1, a sh o w s a 
typ ica l input pu lse  train  obtained by 
taking the tape p lay s ig n a l and 
am plify ing  it beyond the c lipp ing  
point. In the Superboard , th is  pu lse 
train  is  fed into a retriggerab le one- 
sho t m ultiv ib rato r. T h is  device  trig­
gers (output goes high) on the 
positive  going edge of each  input 
p u lse . The  output then s ta y s  high 
for a tim e dependent on an R C  c ir­
cu it (A? and C  of figu re  2). S in ce  it is  
retriggerab le , if another input pu lse 
a rrive s w h ile  the output is  h igh, a

a

new  tim e-delay cy c le  is  s ta rted . The 
tim e de lay (t<j = R i  x  C) is  cho sen  
so  that retriggering o c c u rs  for the 
h igher freq uency input (zero), but 
not for the  lower freq uency (one). 
T h is  is  sho w n  in  b  o f figure 1. You 
can  se e  that a ce rta in  am ount of 
n o ise  im m unity is  afforded  here , in 
that tape  jit te r  or p u lse  stretch ing  
h a s  to o ccu r for a fa ir ly  long tim e 
(1/0-frequency) before the trigger er­
rors o ccu r. T h e  one-shot output is  
sam p led  by the se ria l co m m u n ica­
tio n s adaptor at the end of the  bit in­
put a s  show n in c  o f figure 1.

A c tu a lly , there  is  a little  m ore c ir­
cu itry  in-between, but it is  not im por­
tant fo r our purposes. M ost o f the 
d a ta  is  irre levan t to the fin a l 
decod ing . It is  on ly the  la st se t of 
p u lse s ju s t before the sam p le  that 
determ ines w hether a one or a  zero 
is  recogn ized ! T h is  would not be the 
c a se  if the coun ting  schem e  I su g ­
gested  above had been u sed . But 
th is  sh o w s  that by sub stitu tin g  real 
data  in p la ce  o f the f irs t  V* o f u nu s­
ed p u lse s , you could  m u ltip ly  the 
data d en sity  and tran sfe r rate  by a 
fa c to r o f four. T h u s , w e  could  go 
from  2400 to 9600 baud, w h ile  s till 
operating  at a  m axim um  frequency 
of 18.2 kc . Yo u  m ight th ink  that do­
ing th is  w ould  be ju s t  a sk in g  for 
read e rro rs . In truth , fo r a g iven pro­
gram  length and 0-frequency, the e r­
ror p robab ility  is  unchanged .

How to Change Baud Rates and 
Quadruple Data Density

It is  n e ce ssa ry  to in s ta ll a 3-pole,

1
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5-position sw itch , co nnected  as 
show n in figure  2. T h is  a ssu m e s 
that the reader w ill w ant a ll the  op­
tions:

1. N orm al K a n sa s  C ity  recording 
at 300 baud (position  a)

2. N orm al K a n sa s  C ity  recording 
at 600 baud (position  b)

3. N orm al K a n sa s  C ity  recording 
at 1200 baud (position  c)

4. Bi-m od* recording at 4800 
baud (position  d)

5. Bi-mod recording at 9600 baud 
(position  e)

*T h is  is  w hat I c a ll the  schem e 
w here a zero is  2 c y c le s  (in stead  of 
8), and a one is  1 cy c le  (in stead  of 4), 
or tw ice  th e  period.

Th e  f irs t  three p o sitio n s give a 
stra igh tfo rw ard  m od ification  to the 
8- and 4-cycle  K a n sa s  C ity  S tandard  
record/play technique. I a lso  retain these 
m odes in m y m ach in e , so  I can  load 
c a s s e tte s  recorded th is  w ay into my 
com puter and m ake fa s t  tap es  for 
rapid load ing . A lso , although I rarely 
get a read error at 9600 baud, I like 
to  feel se cu re , know ing I have a 
b ackup  c a s s e tte — ju s t in c a s e ... The 
c ircu it  a ls o  inc lu d es sw itch  posi­
tio n s  for both 4800 and 9600 baud. A 
good D o lb y  c a s s e t t e  d e c k  is  
cap ab le  o f 4800 but not 9600. I have 
tried th ree  reel-to-reel d e cks  at 7Vt 
ips and they all worked at 9600, but I 
canno t guaran tee  that a ll un its  of 
varying cond ition  w ill . T h u s , if a 
reader d o esn ’t w an t to w ire  in all 
th ese  op tio ns, I would sug gest that 
at lea st option 1 or 2 and option 4 
and/or 5 be included .

R eferring  to  figure 2, the  f irs t  pole 
o f the sw itch  (S a ) ju s t tap s o ff the 
m ain Superboard c lo ck  d ivider U59 
and U30, to send d ifferent c lo ck  
p u lse s  to the  se ria l data  tran sm it­
ter/rece iver (AC IA ). The  seco n d  pole 
(Sb) s e le c ts  the ap ropria te  tim e 
de lay for the  retriggerab le one-shot 
U69, co rrespond ing  to the c lo ck  
freq uency se le c te d  by S a . R-|a  and 
R-J5  a s  w ell a s  C  com e w ith  the 
Superboard and are  set for 300 baud. 
F ixe d  re s is to rs  m ay be used for 600 
and 1200, s in c e  the device  is  not 
very se n s it ive . I put trim pots in for 
the  h igher baud ra tes , and you 
m ight w an t to do th is  for a ll the p o si­
tio n s and then  se t them by tr ia l and

error (for exam p le , load a program) 
to the m iddle of the  accep tan ce  
band.

To  get the bi-mode of recording, 
w e take  the norm al 8- and 4-cycle 
m odulation com ing out o f U64-11, 
and count it down by a facto r o f 4 
using a 74LS193 counter. T h u s , to 
get 9600 baud (from  300), I have in­
creased  the c lo ck  to the A C IA  by a 
facto r o f 32, but divided the 8- and 
4-cycle  outputs down to 2 and 1, so 
that the  frequency of the s ig n a l go­
ing on the tape only in c re a se s  by a 
facto r o f 8 . I found it e a s ie s t  to 
mount the counter in one of the 
unused prototype so ck e ts  on the 
Superboard . F in a lly , pole S c o f the 
sw itc h  s e le c ts  betw een norm al 
8/4-cycle m odulation and 2/1, as 
show n, and feed s the transm itted  
data  to the  line  input o f the tape 
deck.

Software

To  get sta rted  at 4800 or 9600

baud, I included a  pair of s im p le  
m ach ine  code program s to store 
and read tap es . Dump all o f the 
RAM below a given page num ber 
and down to A D D R 0000 onto tape. 
Then , to load a  B A S IC  program , read 
the tape b ack  in, and b ecau se  it in­
c lu d e s  pag es zero and one w ith ail 
the  B A S IC  tab le s  and f la g s  e xa ct ly  
a s  they w ere  ju s t  before recording, 
the program  co m es in a ll ready to 
run.

Yo u  can  build on th is  so ftw are . 
Fo r exam ple , every tim e you hit 
BRK-W  or B R K -C , a  com m and is 
se n t to the  A C IA  to form at output as 
8 b its of data  fo llow ed by 2 stop 
b its . W ith th is  high-speed schem e , it 
m ight be good to com m and the 
A C IA  to output 8 b its  o f data , one 
parity , one stop bit, and ch e ck  parity 
on reload. H owever, you can  te ll if 
there is  a read error (u sua lly ), s in ce  
for B A S IC  program , the loader 
shou ld  end up e xa ct ly  at location
0000 w ith a 4C  hex there. U n le ss  th is 
is  the  c a s e , a bit h a s  been dropped.



In fa c t , I have on ly been ab le  to 
ca u se  th is  to happen by m aking the 
tape p lay  volum e m uch too sm a ll, or 
by rather h eavily  touch ing  the reels 
a s  the tape  is  p laying back ! You 
m ay a lso  w ant to re locate  th ese  
ro u tin e s  to the b a ck  o f your 
mem ory.

Some Hints

T h i s  s y s te m  o b v io u s ly  a p ­
p ro aches the lim its  o f standard  
audio  reco rders and tape. H owever, 
I em p hasize  ag a in  that I have yet to 
m islo ad  a  long program  that w as

properly recorded at 9600 baud. The 
usual p recautio ns should a lw a y s  be 
taken . M aintain  c le a n  tap es  and 
heads. Dem agnetize (the heads!). 
U se the best back-coated, extended- 
range tape you can  get (I like  M axell 
UD-XL), and do not rerecord over old 
m ate ria l. Put each  new program  on 
brand new tape to avoid print 
through. At 7 V i ip s, the  data  density  
is  so  high that you get about 20 
m egabytes out o f a 1200-ft. tape, so 
there  is  little  se n se  in not doing th is . 
M ake su re  the  equa lization  is  cor­
rect, and se t the record level for op­
tim um  high frequency respo nse  (an

o sc illo sco p e  is  u se fu l here).

I hope th is  techn ique o pens up 
n ew  h o r iz o n s . W ith  a s te re o  
recorder, you m ay im m ed iate ly  th ink 
about using the o ther channe l for 
se a rch  o r f ile  headers . In any ca se , 
the ab ility  to load 16K program s in
15 to 30 se co n d s , and to have a ll of 
RAM ava ilab le  for u se r sto rage  and 
program s is  an  enorm ous advan­
tage  in m any s itu a tio n s . And once 
you have loaded your program , you 
can  sw itch  over, re la x , and enjoy 
som e hi-fi!

To save pages 17 to zero run (G):

HIGH SPEED WRITE

1936 0RG $1936

1936 A9 FF LDAIM IFF
1936 6D 46 19 STA 11946
1936 A9 17 LDAIM $17
193D 6D 49 19 STA 11949
1940 AD 00 F0 LDA 1F000
1943 29 02 ANDIM 102
1945 F0 F9 BEG 11940
1947 AD FF FF LDA $FFFF
194A 6D 01 F0 STA 1F001
194D CE 46 19 DEC 11946
1950 DO EE BNE 11940
1952 CE 49 19 DEC 11949
1955 10 E9 BPL 11940
1957 4C 00 FE JMP 1FE00

SET UPPER MEMORY START FOR DUMP 
LOAD INTO ADDRESS POINTER LOCATION 
SET UPPER MEMORY PAGE START 
LOAD INTO ADDRESS POINTER LOCATION 
LOAD ACIA STATUS REGISTER 
MASK BUSY BIT

FILLED IN BY CODE ABOVE 
WRITE TO ACIA
DECREMENT LOW BYTE OF ADDR. 

DECREMENT HIGH BYTE 

JUMP TO MONITOR

To read in or load pages 17 to zero run:

HIGH SPEED READ

16F0 0RG $16F0

16F0 A9 FF LDAIM IFF
16F2 6D 11 19 STA 11911
16F5 A9 17 LDAIM 117
18F7 6D 12 19 STA 11912
16F A AD 01 F0 LDA IF 001
16FD AD 01 F0 LDA IF 001
1900 AD 00 F0 LDA IF 000
1903 29 01 ANDIM 101
1905 F0 F9 BEG 11900
1907 AD 01 F0 LDA IF 001
190A 6D 10 D2 STA 1D210
190D 8D 05 D2 STA 1D205
1910 8D FF 17 STA 117FF
1913 CE 11 19 DEC 11911
1916 DO E6 BNE 11900
1916 CE 12 19 DEC 11912
191B 10 E3 BPL 11900
191D 4C 00 FE JMP $FE00

READ ACIA TO CLEAR IT 

RECEIVE STATUS CHECK

READ ACIA
WRITE CHAR RECEIVED TO SCREEN

WRITE DATA TO MEMORY 
DECREMENT LOW BYTE OF ADDR.

DECREMENT hlGH BYTE

JUMP TO MONITOR
U
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n S k ylcs E lcctric Works
\

BASIC Programmer’s, Toolkit®, Disk-O-Pro®, Command-01®

For PET® Owners Who Want More Fun 
And Fewer Errors with Their Programs
Here are thirty-five commands you’ll need, all on dual chips you can install in two 
minutes without tools, on any PET or PET system. 2KB or 4KB of ROM firmware 
on each chip with a collection of machine language programs available from the 
time you turn on your PET to the time you shut it off. No tape to load or to interfere 
with any running programs.

For PET/CBM 2001-8, -8N, -16N/B, -32N/B, 3016 and 3032 

BASIC Programmers Toolkit® commands

BASIC Programmers Disk-O-Pro®

CONCAT680 DOPEN680 DCLOSE680 RECORD680 HEADER880 COLLECT680 
BACKUP680 COPY680 APPEND680 DSAVE680 DLOAD680 CATALOG680 

rename680 SCRATCH680 DIRECTORY680 INITIALIZE65 MERGE65 EXECUTE65 
SCROLLed OUTed SETed KILLed EATed PRINT USING65 SEND65 BEEP65

For CBM 8016 and 8032

BASIC Programmer Command-O®

AUTOed DUMPed DELETEed FINDed (improved) HELP5'3 KILLed OFFed 
TRACEed (improved) RENUMBERS (improved) INITIALIZE65 MERGE65 MOVE65 

EXECUTE65 SCROLLed OUTed SETed SEND65 PRINT USING65 BEEP65

ed —  a program editing and debugging command
B80 —  a BASIC command also available on Commodore CBM® 8016 and 8032 computers. 
BS —  a Skyles Electric Works added value BASIC command.
BASIC Programmers Toolkit® is a trademark of Palo Alto IC’s.
BASIC Programmers Disk-O-Pro®, Command-O® is a trademark of Skyles Electric Works. 
PET®, CBM® are trademarks of Commodore Business Machines.

Can be placed in main board socket or with precision-engineered interface

AUTOed DELETEed RENUMBERed HELPed TRACEed 
S T E P d OFFed APPENDed DUMPed FINDed

Phone or write for information. We’ll be delighted to answer any questions 
and to send you the complete information package.
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ACTION , S T R A T E G Y AJVD FANTASY- 
fo r  th e  SERIOUS gam es p layer  

and his APPLE II
Brain Games - I  demands ingenuity.

Two p la ye rs  bom bard  radioactive m aterial with protons 
and e lectrons until it reaches critica l m a ss and se ts  up a 
Nuclear Reaction. Dodgem requires you to outmaneuver 
another p layer to get your p ie ce s  a c ro ss  the board first.
Dueling Digits and Parrot challenges your ability to 
replicate num ber and letter seq uen ces . Tones le ts  you 
m ake m u sic  with your App le (16K) CS-4004 $7.95. Strategy 
G am es and  Brain G am es are on o n e  d isk  (16K) CS-4503  
$14.95.

Strategy Games - 1 keeps games players in suspense.
You and your opponent trail around the screen  at a 

quickening p ace  attem pting to trap each other in your 
Blockade. A 7 category quiz gam e will certify  you a s  a 
Genius (or an errant knave!). Beginners will m eet their 
m aster in Checkers. Skunk and UFO com plete th is c la ss ic  
co lle c t io n  (16K) CS-4003 $7 .95

Know  Y ou rse lf through these valid self-tests
Find  out how  your life  sty le  e ffe c ts  your Life Expectancy 

or explore the e ffe c ts  o f Alcohol on your behavior. Sex 
Role helps you to exam ine your behavior and attitudes in 
light o f so c ie ty 's  con cep t o f se x  roles. Psychotherapy 
com pares your fee lings, actions, and phob ias to the 
population 's norm s and Computer Literacy te sts  your 
m icrocom puter savvy. A fun and instructional package  
(16K) CS-4301 $7 .95 . K now  Yourself and C A I Program s  
are on one d isk  (16K ) CS-4503 fo r $14.95

You ’re in command in Space Games -  1.
Maneuver the T IE  fighters into your b la ste r s ig h ts  and 

zap them with your la se rs to save  the rebel ba se  cam p  
from annihilation in Star Wars. Rocket Pilot is  an ad­
vanced real time take o ff  and landing gam e. High reso lu­
tion graphics, exploding sa u ce rs  and sound e ffe c ts  add  to 
the su sp e n se  a s  you repel the Saucer Invasion. Finally, a 
bonus g raph ics dem onstration, Dynamic Bouncer (16K) 
CS-4001 $7 .95. Space G am es and Sports G am es are on 
on e  d isk  (16K) CS-4501 fo r $14.95

ACTION
Sports Games - 1 puts you in the App le W orld  Series

Take the fie ld  in the Great American Computer Game.
M ix up your p itch e s  to keep  the batter o ff balance. Move 
your fielders to snag  the ball before he g e ts  to first. Ba lls  
and strikes , double p lays, fo rce outs, and errors le t you  
play with a rea listic  strategy. A lso  in the line up — Slalom, 
a cham pionship downhill sk i race, Torpedo Alley, and  
Darts (16K) CS-4002 $7 .95. Space G am es and  Sports  
G am es are on o n e  d isk  (16K ) CS-4501 fo r $14.95

It’s easy to order SEN SATIO N AL SO FTW ARE  fo r  your App le II.
Send paym ent p lu s $1.00 shipping and handling in the U S  (J2 00 foreign) (o 

C reative Com puting So ftw are , P .O . Box 789-M, M orristow n, N .J . 07960. N .J . residen ts 
add $1 00 sa le s  tax V isa , M aster Charge and Am erican E xp re ss  o rders may be ca lled  in toll 
free to 800-631-«112 (in N .J  201-540-0445)



SYM-Bell

^ W W W W W W W I

Have you ever looked fondly at a telephone 
memory dialer at your local electronics supply Randy Sebra
store, but decided that the $100 plus could be A*54wKrous»£oi™
put to better use elsewhere? Well, for about $10 
your SYM-1 or sim ilar computer can do all that 
commercial dialers do, plus much more.

C o m m e r c ia l ly  a v a i la b le ,d e d i­
cated  te lephone d ia le rs  can  co st up 
to one-third the p rice  o f the s in g le  
board SYM-1 equipped w ith  B A S IC . 
H ow ever, w ith  the  addition of a s im ­
ple re lay  in te rface , co stin g  le s s  than 
$10 and driving so ftw are , the  SYM-1 
can  out perform  any of th ese  u n its . 
T h e  c o m b in a t io n  o f m a c h in e  
language for contro l, and B A S IC  for 
f le x ib i l i t y  y ie ld s  an  e x tre m e ly  
pow erfu l syste m . U n like  the  com ­
m ercia l sy s te m s  w h ich  are  u su a lly  
lim ite d  to  a  m ax im u m  of 32 
num bers, the num bers ava ilab le  to 
the SYM-1 are  a functio n  on ly o f the 
av a ila b le  u se r m em ory. A lso , th is 
sys te m  is  cap ab le  of doing th ings 
beyond the sco p e  of m ost com m er­
c ia l d ia le rs .

There  have been a num ber o f ar­
t ic le s  in p e rio d ica ls  and books on 
te lep h o n e  d ia lin g  by com puter. 
H ow ever, th ese  have been d e sc rib ­
in g  d ia l in g  by u s in g  th e  
m icro p ro cesso r to generate  Touch 
T o n e ™  d ig its . The  only problem 
w ith  th is  m etho d  is  th a t th e  
te lephone syste m  a c c e sse d  m ust 
be co m p ata b le  w ith  the To uch  
T o n e ™  d ia ling  syste m , and not all 
a re as  o f the  country (or even all 
a re as  w ith in  an y  one lo ca lity ) have 
t h i s  c a p a b i l i t y .  T h e  in t e r fa c e  
d e s c r ib e d  h e re  g e n e ra te s  d ia l 
p u lse s , w h ich  are  com patab le  w ith 
any syste m .

A d d it io n a lly , th is  m ethod is  not 
restricted  to the  SYM -1. V irtu a lly  
any m icrocom puter w ith  a  s ing le  
ava ilab le  output port that can  be a c ­
c e sse d  by B A S IC  can  be adapted to 
do th is  operation .

Dialing is Simple

M ost hom e te lephones use  a 
three w ire  syste m . The  tw o line 
leads are  u su a lly  the red (ring) and 
green (tip) w ire s . The  line  leads carry  
the analog  conversation  s igna l as 
w ell a s  d ia ling  inform ation for e ither 
To uch  T o n e ™  or rotary d ia ling  and 
the ring s ig n a l for the bell. A  third 
w ire , not show n (u su a lly  the ye llow  
lead) se rve s  a s  a  ground reference. 
T h e  fourth , f ifth , and s ix th  leads on 
the current m odular plug are  not 
norm ally  used for hom e sy s te m s .

W hen not in use , the telephone 
rece ive r is  d isconnected  from  the 
line  by the norm ally open crad le  
sw itch . W hen the handset is  p icked 
up, the c rad le  sw itch  c lo s e s  and 
c o n n e c t s  th e  re c e iv e r  to  th e  
t e le p h o n e  l in e .  T h e  re m o te  
sw itch ing  sta tio n  se n se s  the active  
curren t loop (20 to 40mA at 24 VDC), 
and is su e s  the fam ila r d ia l tone. 
W hen the rotary d ia l is  used , it 
repeated ly b reaks and m akes a con­
nection  in one of the line lead s . It is  
th is  break/m ake action  that c rea te s  
d ia l p u lse s sensed  by the sw itch ing  
sta tio n  w h ich  routes the ca ll to the 
proper destination .

You can  do a  sim p le  experim ent 
to se e  how th is  w orks. P ick  up the 
handset from your te lephone. Then 
rap id ly tap  one of the crad le  sw itch  
buttons four tim es , pause , tap  once, 
p au se  ag a in , and rap id ly tap  once 
m ore. If done properly, you should 
get a ring, and d irecto ry a s s is ta n c e  
w ill answ er.

Interfacing With the Telephone

There fo re , by putting a norm ally 
c lo sed  re lay  in one o f the line  leads, 
d ial p u lse s can  be generated by tog­
g ling the re lay properly. T h is  is  
show n in figure 1. T h e  c ircu it  take s 
advantage  of the fac t that on the 
SYM -1, the  PB4-PB7 outputs from 
the #3 6522 V IA  are  buffered so  that 
each  is  cap ab le  o f driving a 5-volt 
re lay . The  bu ffer for PB7 is  show n in 
the dotted sectio n  of figure 1. The  
d iode a c ro ss  the  re lay is  fo r tran­
s ie n t  p ro te c t io n . T h e  v o lta g e  
v a r ia b le  re s is to r  p reve n ts  high 
vo ltage tran s ie n ts  from  being in­
troduced into the phone line , but 
more im portantly , p revents a high 
vo ltage tran s ie n t from  a thunder 
sto rm  or other so u rce s  from  getting 
into the in te rface  from  the phone 
lin e s  and w ip ing out the com puter. 
An a lte rnative  to the re s is to r is  two 
Zener d iodes b ack  to back  a c ro ss  
the lin e s . The  ring s ig n a l for the 
te lephone bell is  ap p ro x im ate ly  
90VA C , 20HZ at .5 A m p s, so  the 
re lay used shou ld  be ab le  to w ith ­
stand  th is  in c a se  an incom ing ca ll 
co m es in inadvertan tly  w h ile  the in­
te rface  is  active .

A t th is  point, it shou ld  be m en­
tioned that although the re lay  and 
vo ltage variab le  re s is to r iso la te  the 
c ircu itry  from  the phone line , th is 
d irect connection  shou ld  on ly be u s­
ed for p rivate ly  owned sy s te m s . 
S u ch  a  connection  to  T E L C O  lin e s  is  
“ ille g a l” , and both the F C C  and 
T E L C O  frown of th is  type of co n n ec­
tion . There  is , how ever, a w ay  to 
m ake a " le g a l”  connection  of th is  
type of in te rface . T h is  w ill be
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d iscu sse d  later, a fte r the in terface  
and so ftw are  operation  are  fu lly 
understood.

Machine Language Routines

Tab le  1 p resen ts  the tim ing re­
qu irem ents for d ia l p u lse s . The 
p u lse s  are  sen t out in groups depen­
ding on the d ig it d ia led ; that is , a 
s in g le  pu lse  for a  “ 1” , tw o p u lse s for 
a “ 2”  and so  on w ith ten p u lse s  for 
an “ 0” . T h e re  m ust be a p au se  bet­
ween each  digit d ialed a s  show n in 
the tab le . In som e a re a s  d ia ling  can  
be done at a  20 Hz rate , and a ll that 
is  needed is  a chang e in the so ft­
w are  tim ing . N otice that there  is  a 
w ide to le ran ce  range in the tim ing 
requ irem ents. A fte r a ll, the conven­
tional spring-driven rotary d ia l that 
w orks so  w ell is  not qu ite a c rysta l 
contro lled  pu lse  generator. Fo r th is  
reason , although the tim ing loops in 
the so ftw are  are  c lo se  to the 
nom inal va lu e s , extrem e attention 
to deta il su ch  a s  counting  d e lays in­
curred  by J S R ’s  and other in stru c­
tio n s in m ach in e  language and ex­
ecution  t im es in B A S IC  w as  not 
taken.

L is tin g  1 p resents the m ach ine 
language routines w h ich  drive the 
re lay and operate  the e lapsed  tim er. 
N o tice  that the  g en e ra l d e lay  
routine D E LA Y  u se s  tim er 2  of one 
of 6522 V IA ’s  in the one sho t mode. 
The  routine a llo w s  a continuously 
va riab le  tim e de lay from a few  
m icro seco n d s to  over tw o m inutes. 
The  va ria b ility  is  needed for the 
generation of a  num ber o f d ifferent 
d e lays , includ ing  the long .8 se c  
de lay used in the  hang up routine, 
H AN G .

The  second  tim ing routine w h ich  
u se s  the 6522, T IM ER , is  an interrupt 
driven routine w h ich  u se s  tim er 1 in 
its  free running mode, but w ith the 
PB7 output d isab led  by the setting

of the A C R . The  routine u se s  three 
page zero ad d re sse s , $F0 , $F1 and 
$F2 , w h ich  do not co n flic t w ith  the 
operation  of the B A S IC  program . 
Th e  interrupt routine it re fe rs to, U P ­
D A TE , is  s im ila r  to m any published 
real tim e c lo c k  rou tines. It is 
sho rte r, how ever, b ecau se  there is 
no need to keep tra ck  of hours and it 
w ill count up to 99 m inutes and 59 
se co n d s before resetting  to zero. 
F o r  te lephone co n ve rsa tio n s , th is  
shou ld  be m ore than  su ff ic ie n t— e x­
cept perhaps if you have a teenage 
daughter a t hom e a s  I do.

W hen ca lled  from  B A S IC , the  
routine in it ia lize s  the tim er and se ts  
up the output vecto r fo r the on­
board LE D  d isp lay . The  interrupt 
ro u tin e  u p d a te s  th e  co u n t of 
m inutes and se co n d s  and outputs 
the e lapsed  tim e each  seco n d . The 
m ain routine co n sta n tly  s c a n s  the 
LE D  d isp lay  until it s e n se s  that a 
key on the te rm inal h a s  been p re ss ­
ed. At that tim e, it s to p s the tim er, 
re se ts  the output vecto r, do es a 
hang up and returns contro l b ack  to 
B A S IC .

The  in itia liza tio n  routine is  need­
ed b e cau se  the PB4-PB7 lin e s  are 
configured  on power up and reset a s  
input po rts , w h ich  w ould  turn the 
re la y  on and  d e -a c t iv a te  the 
te lephone line . T h e  in te rface  shou ld  
be d isco nn ected  from  the telephone 
lin e s  at a ll t im es excep t when the 
SYM  is  being used a s  a d ia le r, s in ce  
other SYM  program s m ight u se  PB7 
a s  an  input/output port.

The  hang up routine is  ju s t  a 
d isco n n ect fo r the  sam e  duration a s  
an interd ig ita l pause . On som e 
sy s te m s , th is  m ay not be long 
enough to e ffe ct a d isco n n ect, and 
the tim e m ay have to be se t a s  long 
a s  tw o or three seco n d s .

The  d ia ling  routine is  m erely a 
v a r ia b le  co un t p u lse  g en e ra to r 
w h ich  g enera tes the proper num ber

~ r Nominal I Range

i value I
Pulse ratel lOpps I 8-llpps
Break timel 61% I 58-64%
Interdigit| 800msec  I 600msec

pause 1 -3 sec

Table 1: Timing Requirements
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of p u lse s  for the digit requested 
w ith the proper tim ing and duty cy ­
cle .

T h e  m ach in e  language routines 
were w ritten  to o ccup y the high 
m em ory for a 4 K  syste m . They can  
be e a s ily  re lo cated , how ever, by 
chang ing  the va lu e s  w h ich  are 
underlined in the listing .

The BASIC Program

The in te rface  and m ach in e  lan ­
guage routine , a s  p resented  so  far 
are  o f rather lim ited va lue . H ere is  
w here the v e rsa tility  o f a B A S IC  driv­
ing program  co m e s  into  p lay . 
L is t in g  2 p resen ts  one such  pro­
gram . W ith  th is  program , it is  p o ss i­
ble to not on ly d ia l a s in g le  num ber 
w ith  red ia l cap ab ility , but to sequen­
t ia l ly  d ia l an y  co m b in a tio n  of 
num bers from  the d irecto ry in vir­
tu a lly  any order, a ll w ith  red ia l and 
se le c tive  hang up cap a b ility . Addi­
t io n a lly , any ca ll can  be tim ed, with 
the  e lap se  tim e being co ntin uo u sly  
d isp layed  on the on-board LED  
d isp lay , and the total e lapsed  tim e 
printed out at the  term inal.

A d d it io n a lly , the num bers can  
conta in  an a c c e s s  pause , identifies 
by a in the num ber. An a c c e s s  
pau se  is  needed when the d ia ling  of 
one te lephone num ber resu lts  in a 
d ia l tone for a  seco n d  num ber. The 
m ost fa m ilia r  exam p le  o f th is  is 
item  18 in the  d irecto ry— getting an 
outside  line  from  a b u s in e ss  phone. 
T h e  d ig it “ 9 "  is  d ia led , and when the 
d ia l tone is  obtained , the num ber is  
d ia le d . T h e  program  does th is  
operation  au to m atica lly . The  “ 9 ”  is  
d ia led  and the program  w a its  for an 
entry to d ia l the  rest o f the num ber. 
Fo r a b u sy  s ig n a l, the  red ia l can  
co m e a fte r e ither num ber. A second 
exa m p le  is  that of a  ca ll diverter 
used in d irecto ry item 19. Som e 
large  tim e-shared com puters use 
th is  type of se t up. A lo ca l num ber is 
d ia le d , and a  ca ll d iverter routes the 
ca ll to another exch an g e  w ith in  the 
lo ca l a re a  o f the com puter. A  se c ­
ond num ber is  then ca lled  for the 
fina l co nn ectio n . T h is  type of opera­
tion is  o ften  m uch cheap er than  a 
s in g le  to ll c a ll.

T h is  p ro g ram , in c lu d in g  the 
m ach in e  language rou tines, in a 
m in im al 4 K  system  can  sto re  up to 
50 n u m b e rs-d e p e n d in g  on th e  
length of the num bers and the

. J  o
MEMORY S IZ E ? 3 8 6 6  
WIDTH? Table 2: Sample Run

3 3 5 3  BYTES FREE 

BASIC V I .1
COPYRIGHT 1 9 7 8  SYNERTEK SYSTEM CORP. 

OK
SAVE X 
SAVED

OK
LOAD M 
LOADED

OK
LOAD D 
LOADED

OK

RUN
0 POLICE 1 FIRE
2 DOCTOR 3 LAWYER
4 SCHOOL 5 PARENTS
6 WORK 7 W IFE'S WORK
8 NEIGHBOR 9 BROTHER
10 JANE 11 JOE
12 JOHN 13 SALLY
14 JIM 15 JOAN
16 DORIS 17 BILL
18 HOME 19 COMPUTER

FIR ST  PICK UP RECEIVER AND WAIT FOR DIAL TONE.
ENTER THE DIRECTORY IIUMBER(S) YOU WISH TO D IA L . YOU MAY 
ENTER A SINGLE NUMBER, A SEQUENCE OF NON-CONSECUTIVE 
NUMBERS SEPARATED BY SEMI-COLONS, OR A RANGE OF 
NUMBERS SEPARATED BY A DASH.

ANY TIME YOU WISH TO HANG U P , ENTER AN H . TO RE-DIA L THE
PREVIOUS NUMBER, ENTER AN R(HANG UP NOT NECESSARY). TO
CONTINUE AFTER AN ACCESS PAUSE, ENTER C(OR H OR R IF  THE 
LIN E I S  B U SY ). TO USE TIMER, ENTER A T AFTER THE 
CALL IS  ANSWERED. WHEN THE CONVERSATION IS  OVER,
PRESS ANY KEY TO STOP TIMER AND HANG UP.

READY 3
DIALING LAWYER 5 5 5 - 3 9 5 8 ?  R
DIALING LAWYER 5 5 5 - 3 9 5 8 ?  R
DIALING LAWYER 5 5 5 - 3 9 5 8 ?  H
RUN AGAIN(Y OR N ) Y 
READY 5 ;  9
DIALING PARENTS 1 - 8 0 4 - 5 5 9 - 6 7 4 1 ?  T 
Y

ELAPSED TIME : 4  MINUTES AND 15 SECONDS 
DIALING BROTHER 1 - 7 0 3 - 5 5 6 - 0 9 2 4 ?  T 
P

ELAPSED TIME : 2 MINUTES AND 5 8  SECONDS 
RUN AGAIN(Y OR N ) Y 
READY 1 0 -1 7
DIALING JANE 5 5 5 - 0 2 2 6 ?  H 
DIALING JOE 5 5 5 - 9 3 2 8 ?  H 
DIALING JOHN 5 5 5 - 1 2 9 3 ?  H 
DIALING SALLY 5 5 5 - 3 0 9 2 ?  H 
DIALING JIM 5 5 5 - 8 8 7 6 ?  H 
DIALING JOAN 5 5 5 - 2 7 8 3 ?  H 
DIALING DORIS 5 5 5 - 5 6 3 8 ?  H 
DIALING BILL 5 5 5 - 9 9 5 1 ?  H 
RUN AGAIN( Y OR N) Y 
READY 19
DIALING COMPUTER 5 5 5 - 4 900ACCESS PAUSE -  USE C ,H  OR R OPTIO NS.C  
5 5 4 - 1 2 0 0 ?  T 
G

ELAPSED TIME : 2 0  MINUTES AND 3 3  SECONDS 
RUN AGAIN(Y OR N ) N

OK
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length o f th e ir identificatio n  in the 
d irecto ry . T h is  num ber can  be in­
creased  by rem oving the R E M A R K  
s ta te m e n ts  and  u sin g  m u ltip le  
sta tem ent lin e s . Fu rther, if the 
m em ory is  expanded to 8K , another 
200-300 num bers can  be added.

A lthough the program  is  com ­
m e n te d , i t ’ s  u s e  i s  b e s t  
dem onstrated  by an  exam p le . Tab le
2 sh o w s a sam p le  run. T h e  m em ory 
s ize  of 3866 is  for a  4 K  syste m . The 
dum m y c a ll , S A V E  X  at the  sta rt of 
the  program  (w ith  the tape recorder 
off) is  n ece sa ry  to overcom e the fact 
that w hen f irs t  entering B A S IC  the 
system  RAM  is  s t ill w rite  protected, 
preventing a tape  load to operate 
properly. The  m ach ine  language 
rou tines w ere  saved  a s  f ile  number 
$4D, a llo w ing  it to be read in by 
B A S IC  a s  f ile  “ M” . T h is  is  a lw a y s  
done b e fo re  loading the B A S IC  sav ­
ed d ia le r program  file  “ D” , s in c e  a 
LO AD  com m and c a u s e s  B A S IC  to 
do a N EW , w h ich  w ip es out any cu r­
rent B A S IC  program .

W hen the program  is  sta rted  by 
the RUN sta tem ent, it p rin ts  the full 
d irecto ry list and com p lete  in stru c­
tio ns. A fter one com plete se t of 
o p era tio n s, the  program  c y c le s  a s  
long a s  desired  w ithout reprinting 
the d irecto ry or in stru ctio n s . More 
num bers can  be added to the pro­
gram  if the code for th ese  printings 
is  e lim inated .

T h e  f irs t  run is  that o f d ia ling  a 
s in g le  num ber, “ L A W Y E R ” . On the 
f irs t  tw o tr ie s  at d ia ling , the  number 
is  b usy , and an “ R”  is  entered for a 
red ia l. On the th ird  try , the ca ll goes 
through, and when the conversation  
is  over, an “ H”  is  entered to ter­
m inate the co nnectio n . The  program 
then c y c le s  fo r another run.

The  seco n d  run illu s tra te s  the use 
of the tim er and d ia ling  tw o non- 
co n secu tive  num bers, “ P A R E N T S ” 
an d  “ B R O T H E R ” . S in c e  both  
num bers are  long d is ta n ce  c a lls , a 
“ T ”  is  entered a fte r each  ca ll goes 
through. T h is  s ta rts  the e lapsed  
tim er, and the e lapsed  tim e is  con­
tin u o u sly  d isp layed  on the LED  
d isp lay . W hen the ca ll is  over, any 
key is  p ressed  (Th is  is  illu strated  by 
using a “ Y ”  the f irs t  tim e and then a 
“ P ” .) Then the program  does a hang 
up and d ia ls  the next num ber.

T h e  third run dem onstrates d ia l­
ing co n secu tive  num bers. In th is  ex­
am ple , item s 10 through 17 (“ JA N E ”
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through " B IL L " )  are ca lled , one after 
another, until som e action  h as been 
taken  on a ll of the  num bers. Any 
num ber of red ia ls  (“ R ”  option) could 
have been done during th is  s e ­
quence.

The  la s t exam p le  sh o w s the d ia l­
ing of a  s in g le  num ber conta in ing  an 
a c e s s  pause , “  C O M P U TER  ” . The 
tim er is  a lso  used to keep track  of 
co nnect tim e to the com puter. 
A gain , any num ber o f red ia ls  could 
be used anyw here  until the  co nnec­
tion is  com pleted.

The “ Legal” Connection

There  are  two app ro aches to con­
n e c t in g  th e  in t e r fa c e  to  th e  
telephone w ithout fear o f a h ass le  
from the telephone com pany. The 
firs t , although ine legant, is  qu ite e f­
fe c t iv e . If th e  vo lta g e -va riab le  
re s is to r is  removed and the re lay is 
rep laced by a so leno id , num bers 
m ay be d ialed by pu lsing  the crad le  
sw itch  d irectly  a s  in the experim ent 
e arlie r in the a rtic le . There  are 
se ve ra l p rob lem s w ith  th is  ap ­
p roach , however. F irs t , the so lenoid  
h a s  to be m ounted on the telephone 
w ith a  rather c lo se  to lerance  so  that 
at one end of its  travel the crad le  
sw itch  is  fu lly  c lo sed  and at the 
other end of its  trave l, the crad le  
sw itch  is  fu lly  open. T h is  lim its its 
u se  by having to be mounted per­
m anently on the telephone, thereby 
lim iting the te lephone's u se  or e lse  
a  very accu ra te , repeatab le  m oun­
ting dev ice  m ust be constructed  and 
se t up every tim e the d ia le r in terface  
is  to be used . La s t ly , s in ce  the 
crad le  sw itch  is  designed only to be 
used to in itia te , an sw e r or term inate 
a c a ll , it m ay take  qu ite a beating by 
repeated ly d ia ling  num bers in th is 
m anner. Fo r m any ap p lica tio n s , 
however, th is  m ay indeed by the 
best ap p ro ach  in sp ite  o f its  
d ra w b a c k s . T h e re  is  c e r ta in ly  
nothing wrong w ith su ch  a  “ brute 
fo rce ”  approach  so  long a s  it to ta lly  
fu lf i l ls  the needs o f the user.

The  seco n d  approach  is  s lig h tly  
m ore co m p licated  and d e fin ite ly  
m uch more exp ensive  than the 
b a s ic  in te rface , but p roduces som e 
very u se fu l “ sp in-o ffs” . T h is  is  done 
by using an F C C  approved data 
coup ler, a lso  com m only ca lled  a 
D ata A c c e s s  A rrangem ent (DAA). 
There  are  three b a s ic  typ es of th ese  
d e v ice s . T h e  firs t , a C D T  data 
coup ler, is  not su itab le  for th is  ap­
p lica tio n  s in c e  it h a s  contro l over 
the vo ice  (or data) m ode of a 
te lephone. The  other typ es C B S  and 
C B T  have contro l over a ll fu n ctio n s 
of the telephone lines , includ ing  
d ia ling  and an sw ering .

The  DAA se rve s  m any fu n ctio n s 
b ecau se  it is  designed to be an  in­
te rface  betw een a d irect connect 
modem and the telephone line . Not 
o n ly  d o e s  it c o n n e c t  a  te r ­
m in a l/ m o d e m  d e v ic e  to  th e  
te lephone lin e s  by an iso la tion  
tran sfo rm er, but it h as to have c ir­
cu itry  fo r lim iting  the s igna l level go­
ing over thete lephone lines , thereby 
lim iting  the bandw idth o f the s ig n a l 
and a ssu rin g  proper im pedance  to 
the  lin e s . In addition , there are 
re lays  and c ircu itry  for ring d etec­
tion , sw itch  hook contro l and other 
line fu n ctio n s . T h e se  add itional 
f u n c t io n s  a r e  th e r e  fo r  
so p h istica te d  te rm inal equiptm ent 
w h ich  have, am ong o ther th ings 
(you gu essed  it) the cap a b ility  of 
auto  d ia ling . T h e  p rice  o f a C B T  type 
dataco up ler is  about $125— $200, 
depending on the so u rce , and these 
are  so ld  m o stly  by co m p an ies that 
a lso  se ll m odem s. In so m e a re as , 
th ey  c a n  be rented from  the 
te lephone com pany for about $5 to 
$7 per m onth. Used C B T s  when 
ava ilab le , se ll fo r about $80— $125.

At th is  point, one im m ediately 
s a y s , “ W ait a  m inute! Even  if I can  
get a used C B T , I’m approach ing  the 
co st o f an  off-the-shelf auto-dialer. 
W hat am  I ga in ing  h ere?”  O bviously , 
one s t i l l  h a s  a m uch more ve rsa tile  
system  than  th ese  d ia le rs . But here

Figure 2: C B T  Interface Connections 
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is  w here  so m e “ sp in-off”  o ccu rs . 
Eve r s in c e  the recent F C C  part 68 
ru ling w h ich  a llo w s , am ong other 
th in g s , fo r m odem  m an u factu re rs to 
produce F C C  approved equipm ent 
w ithout having to go through a 
sep ara te  DAA , high qua lity  used 
m o dem s a re  co m ing  onto  the 
m arket at real bargain  p rices . A lso , 
there are  ava ilab le  num erous sing le  
board m odem s w h ich  plug d irectly  
into  S-100 and other bus sys te m s 
and te rm inal equiptm ent. W hat a ll 
but a  few  ad ve rtise rs  o f both of 
th ese  equipm ent fa il to m ention is  
that to leg a lly  in sta ll them (u n less 
the dev ice  is  F C C  approved), one 
m ust have an F C C  approved DAA! 
There fo re , if the  pu rchase  o f a data 
co m m unicatio n  system  is  being 
contem plated , co n s id e r th is . W ith 
ju d ic io u s  shopping for a  used high 
q u a lity  d irect co nnect m odem , a 
DAA and using  the SYM  d ia le r a s  a 
co ntro lle r, one can  com e up w ith  a 
so p h is tica te d  data  com m unications 
sys te m  cap ab le  o f auto  d ia ling , auto 
an sw e r, auto  o rig inate  and a few  
o ther b e lls  and w h is t le s . S u ch  a 
sys te m  cou ld  co s t up to $2000, but 
by going th is  route, it can  be ob­
ta ined  at a fractio n  of th is  co st.

Now to the ac tu a l in terfacing  
itse lf . E ith e r a  C B S  or C B T  type 
co up le r cou ld  be used , but the  bet­
te r ch o ice  here is  the  C B T . The  C B S  
is  m ore exp ensive  and u se s  RS-232 
s ig n a l le ve ls  for contro l w h ich  
w ould add com ponets and com p lex­
ity  to the  in te rface . The  C B T  u se s  a 
sw itch  c lo su re  concept for its  opera­
tion.

F ig u re  2 sh o w s the user end con­
n ectio n s  to the C B T . Fo r the pur­
pose of d ia ling , the on ly ones of in­
te rest here are  the V- and OH (Off 
Hook) co n n ectio n s. W hen V- and OH 
a re  co nnected  th is  c a u s e s  the line 
lead s  to becom e ac t ive  (a s  is  taking 
the rece ive r O ff Hook), and the C B T  
ta k e s  over contro l o f the  line. 
There fo re , a num ber can  be d ialed 
by pu ls ing  a  connection  between 
th ese  tw o lead s . T h is  m ay be a c ­
co m p lished  w ith  the  c o n ta c ts  of the 
re la y s  in F ig u re  2 connected  bet­
w een the V- and OH co nnectio ns. 
N otice  w hat h as happened by th is  
rev is io n  of the  c irc u it— e sse n tia lly  
nothing ! T h e  com bination  of the 
re lay  and C B T  have e xa ct ly  the 
sam e  net e ffe ct a s  the o rig inal con­
figu ra tion  co nnected  d irectly  to the 
line . There fo re , the sam e driving

so ftw are  can  be used, w ith one e x­
ception . In using the b as ic  inter­
face , it h a s  been assu m ed  that the 
in itia l o ff hook condition  is  done 
m an ua lly  a fte r the  d irecto ry and in­
stru c tio n s  have been printed out. 
T h is  is  not the c a se  for the C B T , 
s in c e  the in itia liza tion  ca ll at B A S IC  
program  line  num ber 160 now 
c a u s e s  an o ff hook condition , and 
cap ture  of the telephone line by the 
DAA. In the ensu ing  tim e used for 
the p rin tin g , so m e  te lep h o n e 's  
sy s te m s  m ay “ tim e out" and is su e  a 
w hin ing sound to ind icate  that the 
cen tra l o ffice  h a s  deactivated  the 
te lephone line . The  telephone m ust 
be p laced  back  on hook before nor­
mal operation can  be continued . 
Therefo re , B A S IC  line 160 shou ld  be 
changed to line 525 to avoid th is  
potentia l problem .

The  C B T  h as a m odular plug 
w h ich  m erely p lugs into the w a ll. In 
order to plug the telephone and the 
C B T  into the sam e w ail ja c k  a  device  
ca lled  a  duplex adapter m ay be u s­
ed. T h is  is  a sm all device  w h ich  
p lugs into a  m odular ja c k  and 
a llo w s  tw o p lugs to go into it. T h is  
type of dev ice  can  be found in m ost 
s to re s  that se ll te lep h o n e  a c ­
ce sso r ie s . Its  prim ary u se  is  to a llow  
connection  of a te lephone to the 
s a m e  ja c k  a s  a n  a n s w e r in g  
m ach ine , hands-off am p lifie r and

would you believe som e typ es of 
auto  d ia le rs?  It shou ld  be noted at 
th is  tim e that som e D A A ’s  com e 
w ith a sp e c ia l plug intended for use 
w ith a data  ja c k . T h is  is  an eight pin 
m odular plug in stead  of the usual 
s ix  pin vo ice  plug.

In th is  c a s e  a sp e c ia l adaptor to go 
from  the eight pin to s ix  pin plug 
m ust be used . F ig u re  3 sh o w s a p ic­
to ria l hookup of the "L e g a l”  C o n ­
nection .

The  above d iscu ss io n  on C B T  
type d a ta  co u p le rs , is  at best, cur- 
so ra ry . A  fu ll d iscu ss io n  on D A A ’s  is  
enough for qu ite a lengthy a rt ic le  in 
itse lf . Enough inform ation h a s  been 
presented  in order to pu lse  d ia l a 
te le p h o n e  u s in g  t h is  d e v ic e . 
A lthough a ll da ta  co u p le rs  m ust be, 
by v irtu re  o f F C C  sta n d a rd s , fu n c­
tio n a lly  equivalent; there  a re  som e 
d iffe re n ces  betw een m anufactu rers 
a s  to how th ese  fu n ctio n s are a c ­
co m p lish ed  in te rn a lly . The re fo re , 
the  u se r's  m anual for the  particu la r 
data  coup ler to be used sho u ld  be 
read throughly before working on th is 
in terface .

System Checkout

Before actu a lly  using the in terface  
and driving program s, they should 
be thoroughly checked  out. You
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don't rea lly  w an t to have to pay for a 
phone ca ll to Pago-Pago, do you? A 
good w ay  to do th is  is  to u se  an LED  
and se rie s  re s is to r in stead  of the 
re lay . A t lin e s  119 and 125 of the 
m ach in e  language routines, change 
the co n sta n t "0 1 "  to "0 A ” . T h is  w ill 
re su lt in a  1 Hz rate of d ia ling  in­
stead  of 10 Hz. T h e  ind iv idual pu lses 
can  then  be e a s ily  counted and the 
operation  of the  in te rface  can  be 
m onitored. Then , when everyth ing is 
w orking properly, co nnect the re lay .

Other Applications

There  are  m any ch an g es w h ich  
cou ld  be m ade to the presented 
B A S IC  program  to a lte r or enhance 
its  d ia ling  cap ab ility . Fo r in stan ce , 
in stead  of entering a d irecto ry 
num ber, the program  could  be 
changed to accep t a  d irecto ry nam e. 
Another p o ss ib ility  is  to sto re  a 
tab le  of b a s ic  te lephone ra te s  for 
each  num ber, and by use  of the 
tim er, the co st o f any ca ll could  be 
au to m atica lly  com puted and printed 
out. A lso , d ia ling  a num ber not in 
the  d irecto ry  by keying in the 
num ber would s t i l l  be fa s te r  for the 
user than  using the te lephone ’s 
d ia le r. Fo r the  a id  of s ig h t le ss  per­
so n s , how  about a vo ice  in terface  to 
trigger d ia ling ? A s  you can  se e , the 
va ria tio n s  are  lim ited only by the im­
ag ination .

■ w w w ^ w w w

R a n d y  S eb ra  re ce iv e d  h is  B S  
d e g re e  in P h y s ic s  fron Virginia  
P o ly te c h n ic  In s t itu te  a n d  S ta te  
U n ive rsity  in 1966, and  cu rren tly  
w o rks a s  an o p e ra tio n s re se a rch  
a n a ly s t fo r  the U n ited  S ta te s  Army. 
P e r fo rm in g  h is  d u t ie s  in  th e  
a n a ly s is  o f  w ea p o n s sy s te m s , he  
re lie s  q u ite  h ea v ily  on the  u se  o f 
co m p u te rs .

H e te lls  u s , “ E xperim en tin g  with  
m y SYM -1 a t hom e is  n o t qu ite  the  
‘b u sm a n 's  h o lid a y ' tha t it  m ay a p ­
p e a r  a t  f irs t . In  m y w ork I  am not 
a b le  to g e t  in to  too  m u ch  hardw are, 
b e in g  re s t r ic te d  m o stly  to d ig ita l 
s im u la t io n  a n d  m a th e m a t ic a l  
m odelin g . M y SYM -1 g iv e s  m e  the 
o pp o rtu n ity  to g e t  m y h a n d s 'd irty ' 
w ith ha rdw are  and  in te r fa c in g ."

1 : M a c h in e  la n g u a g e  r o u t i n e s  u s e d  w i t h

L is t in g  1

2: SYM -1 T e le p h o n e D i a l e r . w r i t t e n  by
3 :
A ■

R andy S e b r a  ,  A PR IL, 1980 •

5 : OUT BYT EQU $ 8 2  FA M o n it o r ,  o u t p u t  HEX b y t e
6 : SC AND EQU $ 8 9 0 6 M o n i t o r ,  s c a n  LED d i s p l a y
7 : OUTCHR EQU S8A 47 M o n it o r ,  o u t p u t  A S C II c h a r a c t e r
8: ACCESS EQU $ 8 8 8 6 M o n i t o r ,  u n - w r i t e  p r o t e c t  RAM
9: PDBA EQU $A 402 O u tp u t  R e g i s t e r  B , s y s t e m  6 5 3 2

1 0 : OUTVEC EQU SA664 O u tp u t  V e c to r
1 1 : IRQVEC EQU $A67E IRQ V e c t o r
1 2 : ORB EQU SAC00 O u tp u t  R e g i s t e r  B
13: T1LL2 EQU $AC04 T im e r  1 Low C o u n t e r ( r e a d )
1 4 : T1LH EQU SACO 5 T im e r  1 H ig h  C o u n t e r ( w r i t e )
15: TILL EQU SACO 6 T im e r  1 Low L a tc h
16: T2LL EQU SACO 8 T im e r  2  Low L a tc h
17: T2CH EQU SAC09 T im e r  2 H ig h  C o u n te r
1 8 : ACR EQU $AC0B A u x . C o n t r o l  R e g i s t e r
19: IFR EQU SAC0D I n t e r r u p t  F l a g  R e g i s t e r
2 0 :  
2  1:

IER EQU SAC0E I n t e r r u p t  E n a b le  R e g i s t e r

2 2 : ORG SOFIA S t a r t  o f  R o u t i n e s
2 3 :
2 4 : D r i v i n g  R o u t in e  f o r t im e r
2 5 :
2 6 : 0F 1 A - 2 0 8 6 8B TIMER JSR ACCESS U n - w r i t e  p r o t e c t  s y s t e m  RAM
2 7 : OF ID- A9 6F LDA $6F C h a n g e  IRQVEC V e c t o r  t o
2 8  : 0 F 1 F - 8D 7E A6 STA IRQVEC i n t e r r u p t  r o u t i n e  a t
2 9 : 0 F 2 2 - A9 OF LDA S0F S0F6F
3 0 : 0 F 2 4 - 8D 7F A6 STA IRQVEC+1
3 1 : 0 F 2 7 - A9 EC LDA SEC L oad  l o o p  c o u n t e r
3 2 :  0 F 2 9 - 8 5 F0 STA COUNT
3 3 : 0 F 2 8 - A9 0 0 LDA SOO I n i t i a l i z e  m in u t e s  a n d
3 4 : 0F 2D - 8 5 FI STA SEC s e c o n d s  c o u n t
3 5 : 0 F 2 F - 8 5 F2 STA MIN
3 6 : 0 F 3 1- A9 40 LDA $40 S e t  ACR f o r  t i m e r  1
3 7 : 0 F 3 3 - 8D 0B AC STA ACR f r e e  r u n n in g  mode
3 8 : 0 F 3 6 - A9 CO LDA SCO E n a b le  i n t e r r u p t
3 9 : 0 F 3 8 - 8D 0E AC STA IER
4 0 : 0 F 3B - A9 4F LDA S4F S e t  u p  t i m e r  1 f o r
4 1 : 0F 3D - 8D 0 6 AC STA TILL a  . 0 5  s e c  d e l a y
4  2 : 0 F 4 0 - A9 C3 LDA SC 3 a n d  s t a r t  t im e r
4 3 :  0 F 4 2 - 8D 0 5 AC STA T1LH
4 4 : 0 F 4 5 - A9 00 LDA $00 C h a n g e  OUTVEC s o
4 5 : 0 F 4 7 - 8D 6 4 A6 STA OUTVEC t h a t  t h e  o u t p u t  g o e s
4 6 :0 F 4 A - A9 89 LDA $ 8 9 t o  t h e  LED d i s p l a y .
4 7 : 0F 4 C - 8D 6 5 A6 STA OUTVEC+1
4 8 : 0 F 4 F - 20 21 OF JSR DSPLAY I n i t i a l i z e  d i s p l a y
4 9 : 0 F 5 2 - 20 06 8 9 SCAN JSR SC AND S c a n  t h e  d i s p l a y
5 0 : 0 F 5 5 - AD 0 2 A4 LDA PDBA C h e c k  f o r  t e r m i n a l  k e y  down
5 1 : 0 F 5 8 - 10 F8 BPL SCAN S c a n  u n t i l  d e t e c t e d
5 2 : 0F 5A - A9 4 0 LDA $40 D i s a b l e  i n t e r r u p t
5  3 : 0F 5 C - 8D 0E AC STA IER
5 4 : 0 F 5 F - A9 A0 LDA SA0 C h a n g e  OUTVEC b a c k  t o
5 5 : 0 F 6 1 - 8D 6 4 A6 STA OUTVEC t e r t n i  n a l
5 6 :  0 F 6 4 - A9 8A LDA $8A
5 7 : 0 F 6 6 - 8D 6 5 A6 STA OUTVEC+1
5 8 : 0 F 6 9 - 4C B6 OF JMP HANG Do a  h a n g  up
5 9 :0 F 6 C - 4C 4C D 1 JMP D14C R e tu r n  t o  BASIC
6 0 :
61 : I n t e r r u p t  lR o u t in e  -  u p d a t e s  e l a p s e d  t im e
6 2 :
6 3 : 0 F 6 F - 4 8 UPDATE PH A S a v e  a c c u m u la t o r  o n  s t a c k
6 4  : 0 F 7 0 - 18 CLC C le a r  c a r r y  f o r  ad d
6 5 : 0 F 7 1 - E6 F0 INC COUNT I n c r e m e n t  l o o p  c o u n t e r
6 6 : 0  F7 3 - DO 19 BNE OUT2 I f  a  s e c o n d  n o t  u p ,  s k i p
6 7 : 0 F 7 5 - F8 SED E l s e  s e t  d e c i m a l  n o d e
6 8 : 0 F 7 6 - A9 EC LDA SEC
6 9 : 0 F 7 8 - 8 5 F0 STA COUNT R e - s e t  l o o p  c o u n t e r
7 0 : 0F 7 A - A5 F1 LDA SEC I n c r e m e n t  s e c o n d s  c o u n t
7 1 : 0F 7C - 6 9 01 ADC $ 0  1
7 2 : 0F 7 E - 8 5 F1 STA SEC a n d  r e - s t o r e
7 3 : 0 F 8 0 - C9 60 CMP $ 6 0 A m in u t e  u p  ?
7 4 : 0 F 8 2 - DO 0 6 BNE OUT1 I f  n o t ,  s k i p
7 5 : 0 F 8 4 - A9 0 0 LDA $ 0 0 E l s e ,  r e - s e t  s e c o n d s
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7 6 : 0 F 8 6 - 8 5 FI STA SEC c o u n t  a n d  in c r e m e n t
7 7 : 0 F 8 8 - E6 F2 INC MIN m in u t e s  c o u n t

7 8 : 0F 8A - 08 OUT1 CLD C l e a r  d e c i m a l  n o d e

7 9 :0 F 8 B - 20 9 3 OF JSR DSPLAY D i s p l a y  e l a p s e d  t im e
8 0 : 0F 8 E - AD 0 4 AC OUT2 LDA T1LL2 C le a r  i n t e r r u p t  f l a g

8 1 : 0 F 9 1- 6 8 PLA R e s t o r e  a c c u m u la t o r

8 2 : 0 F 9 2 - 4 0 RTI R e tu r n  fr o m  i n t e r r u p t
8 3 :
8 4 :
8 5 :

D i s p l a y  R o u t in e

8 6 : 0 F 9 3 - A9 20 DSPLAY LDA S2 0 W r it e  o u t  a  s p a c e
8 7 :  0 F 9 5 - 20 47 8A JSR OUTCHR
8 8 : 0 F 9 8 - AS F2 LDA MIN W r i t e  o u t  m in u t e s
8 9 : 0F 9A - 2 0 FA 82 JSR OUTBYT
9 0 : 0 F 9 D - A9 20 LDA 52 0 W r i t e  o u t  a  s p a c e

9 1 : 0F 9F — 20 47 8A JSR OUTCHR
9 2 : 0F A 2 - A5 F 1 LDA SEC W r ite  o u t  s e c o n d s
9 3 : 0F A 4- 2 0 FA 82 JSR OUTBYT
9 4 : 0FA 7— 6 0 RTS
9 5 :
9 6 : I n i t i a l i z a t i o n R o u t in e
9 7 :
9 8 : 0 F A 8 - 2 0 8 6 8B IN IT JSR ACCESS U n - w r i t e  p r o t e c t  RAM
9 9 : 0FAB- A9 80 LDA $ 8 0 C o n f i g u r e  PB7 a s

1 0 0 : 0FAD- 8D 0 2 AC STA DDRB a n  o u t p u t  p o r t

1 0 1 : 0 F B 0- A9 00 PBOFF LDA $ 0 0 a n d  t u r n  i t  o f f
10 2 : 0 F B 2- 8D 0 0 AC STA ORB
1 0 3 :0 F B 5 - 6 0 RTS
1 0 4 :
10 5 : H ang u p  R o u t in e
1 0 6 :
1 0 7 :0 F B 6 - A9 80 HANG LDA $ 8 0 T u rn  PB7 o n
1 0 8 : 0 F B 8- 8D 0 0 AC STA ORB
1 0 9 :0 F B B - 20 E4 OF JSR DPAUSE Do a  8 0 0  m sec  d e l a y
1 1 0 : 0FBE— 4C B0 OF JMP PBOFF T u rn  o f f  PB7
1 1 1 :
1 12: D i a l i n g  R o u t in e -  E n te r w i t h  t h e  num ber
1 1 3 : o f  p u l s e s t o  be d i a l e d  i n  a c c u m u la t o r .
11 4 :
1 1 5 : 0F C 1 - AA DIAL TAX T r a n s f e r  # o f  p u l s e s  t o  Xr
1 1 6 : 0F C 2- 48 PHA a n d  s a v e  o n  s t a c k
1 1 7 : 0FC3— A9 80 LDA $ 8 0 T u rn  PB7
1 1 8 : 0F C 5- 8D 00 AC STA ORB o n
1 1 9 : 0F C 8 - A2 01 LDX $01 # o f  t i m e s  t h r o u g h  DELAY=1
1 2 0 : 0FC A— A0 ED LDY SED S e t  u p  t i m e r  2  f o r  a
1 2 1 : 0FCC- 9 8 TYA .0 6 1  s e c  d e l a y
1 2 2 : 0FCD- 2 0 EE OF JSR DELAY Do t h e  d e la y
1 2 3 :0 F D 0 — A9 00 LDA $0  0 T u rn  PB7
1 2 4 : 0F D 2 - 8D 0 0 AC STA ORB o f f
1 2 5 : 0FD5 — A2 01 LDX $ 0  1 * o f  t i m e s  th r o u g h  DELAY-1
1 2 6 : 0FD7— A0 8 6 LDY $ 8 6 S e t  up  t i m e r  2 f o r  a
1 2 7 : 0 F D 9 - A9 9E LDA $9E .0 3 9  s e c  d e l a y
1 2 8  : 0 FDB- 20 EE OF JSR DELAY Do t h e  d e la y
1 2 9 : 0FD E- 6 8 PLA R e s t o r e  t h e  # o f
1 3 0 : 0FDF— AA TAX p u l s e s  c o u n t e r  a n d
1 3 1 : 0 F E 0 - CA DEX d e c r e m e n t  i t
1 3 2 : 0 F E 1 - 8A TXA T r a n s f e r  c o u n t e r  b a c k  t o  Ar
1 3 3 : 0 F E 2 - DO DE BNE DIAL+1 L o o p  f o r  p r o p e r  # o f  p u l s e s
1 3 4 : 0F E 4 - A2 10 DPAUSE LDX $ 1 0 #  o f  t i m e s  t h r o u g h  DELAY=16
1 3 5 : 0 F E 6 - A0 C3 LDY $C3 S e t  up  t i m e r  2  f o r  a  . 0 5
1 3 6 : 0F E 8 - A9 4F LDA S4F s e c  d e l a y ,  t o t a l =  . 8  s e c
1 3 7 : 0F E A - 2 0 EE OF JSR DELAY Do t h e  d e  la y
1 3 8 : 0FED- 6 0 RTS R e tu r n
13 9 :
1 4 0 : G e n e r a l  D e la y  R o u t i n e  - E n t e r  w i t h  num ber
1 4 1 : o f t im e s th r o u g h  i n  t h e X r e g i s t e r ,  lo w
1 4 2 : an d  h ig h b y t e s f o r  t i m e r  i n  A ,Y  r e g i s t e r  p a i r .
1 4 3 :
1 4 4 : 0FEE— 8D 0 8 AC DELAY STA T2LL W r i t e  t o  lo w  o r d e r  l a t c h
1 4 5 : 0 F F 1 - 9 8 TYA
1 4 6 : 0 F F 2 - 8D 0 9 AC STA T2CH W r i t e  t o  h ig h  o r d e r  c o u n t e r
1 4 7 : 0 F F 5 - AD 0D AC CHECK LDA IFR C h eck  i n t e r r u p t  f l a g
14 8 : 0 F F 8 - 29 2 0 AND $ 2 0 r e g i s t e r  f o r  t i m e - o u t
1 4 9 : 0F F A - F0 F9 BEQ CHECK I f  n o t ,  l o o p  u n t i l  i t  h a s
1 5 0 : 0FFC - CA DEX D e c r e m e n t  t i m e s  t h r o u g h  c o u n t
1 5 1 : 0FFD— DO F2 BNE DELAY+3 l o o p  u n t i l  t h r o u g h
1 5 2 : 0F F F - 6 0 RTS

Classified Ads

Be Your Own Astrologer.
Im press your friends. Tw o B A S IC  pro­
gram s for P E T  (8K or more). A SC A LC  
ca lcu la te s s ix  attributes Including R is ­
ing Sign . Over one-half m illion com ­
b in a t io n s . D A Y /H O U R  c a lc u la te s  
planetary hours, etc. 43 page book 
g ives interpretations. NO. AST-T2-001 
$15.95. C A  res. add 6  % .

A C C E S S  
P .O .Box 8726 

Rowland Heights, CA  91748

PET Machine Language Guide
Com prehensive m anual to  aid m achine 
language programmer. More than 30 
routines fu lly  detailed. Reader can  put 
to im m ediate use. O LD or NEW  ROM S. 
$6.95 p lus .75. V ISA  and M astercharge 
accepted.

A BA C U S SO FTW A R E 
P .O .Box 7211 

Grand Rap ids, Ml 49510

SYM-1 Books by Robert Peck
Monitor Theory Manual $8.00. Hard­
w are Theory Manual $6.00. SYM/KIM 
Appendix to F irs t  Book of KIM $4.25. 
Send  S A S E  for details.

Datapath 
P .O . Box 2231 

Sunnyvale , CA  94087

Integer Pascal System
for the A P P L E  II. Com piler, interpreter 
and translator included for $65.00. Pro­
duces 6502 code program s for high 
speed. 48K and D isk  required. Send  for 
free information.

M & M Software 
380 N. Armando Z-19 
Anaheim , C A  92806

A P P L E  Graphic Aid  Sheets
LO  R E S  8 .5" x 11" 50 sh eets $2.00. HI 
R E S  22”  x  17" 20 sh eets $6.00. P lease 
add $1.00 shipping.

Boardw alk Products 
225 South W estern Avenue/M 

Lo s Angeles, CA  90004

OSI OS 65-D Utility Diskette
R enu m b er, d is a s s e m b le r , M em ory 
Dump, Improved C R E A T E , sing le d isk  
Copy, d isk  Verify , e tc . D iskette  and 
m anual $30.00. TX  add 5 percent. 
Catalog free w ith S A S E .

GA Siight Software 
3820 Byron 

Houston, TX  77005

SYM-1 EXPANSIONS
ROM — Put two 4 K  ROM S in the U23 
socket with the W 7AAY RAE-1/2 Board. 
$16.00 each , fu lly  assem bled , postpaid 
in U SA . RAM — Have up to 8K "on 
board" w ith  the W 7AAY 4K piggyback 
2114 RAM board. Bare boards are $8.00 
p lus a $.15 S A S E  each . Paym ent must 
accom pany order. Complete instruc­
tions are  included.

Jo hn  B la lock 
P.O. Box 39356 

Phoenix, A Z  85069



L is t in g  2

100 REM * * TELEPHONE DIALER
110 RQ4 ** RANDY SEBRA
120 REM * • A P R IL ,1980
130 REM
140 REM * • IN IT IA L IZ E  INTERFACE
150 REM
160 Z=U SR(& "0FA 8“ , 0 )
1 7 0  DIM N $ ( 1 9 ) ,T S ( 1 9 )
1 8 0  DATA PO LICE, F IR E , DOCTOR,LAWYER, SCHOOL, PARENTS, WORK
190 DATA W IFE'S WORK,NEIGHBOR,BROTHER,JANE,JOE,JOHN,SALLY,JIM
2 0 0  DATA JO A N ,D O R IS, B IL L , HOME,COMPUTER
2 1 0  DATA 5 5 5 - 0 0 0 0 , 5 5 5 - 3 3 3 3 , 5 5 5 - 5 8 9 4 , 5 5 5 - 3 9 5 8 , 5 5 5 - 5 6 8 3 , 1 - 8 0 4 - 5 5 9 - 6 7 4 1  
2 2 0  DATA 1 - 5 5 7 - 9 3 3 8 , 1 - 5 5 7 - 4 7 3 6 , 1 - 5 5 7 - 9 9 3 9 , 1 - 7 0 3 - 5 5 6 - 0 9 2 4 , 5 5 5 - 0 2 2 6  
2 3 0  DATA 5 5 5 - 9 3 2 8 ,5 5 5 - 1 2 9 3 , 5 5 5 - 3 0 9 2 , 5 5 5 - 8 8 7 6 , 5 5 5 - 2 7 8 3 , 5 5 5 - 5 6 3 8 , 5 5 5 - 9 9 5 1  
2 4 0  DATA 9 .5 5 5 - 4 7 0 2 , 5 5 5 - 4 9 0 0 . 5 5 4 - 1 2 0 0  
2 5 0  REM
2 6 0  REM * *  READ AND PRINT OUT DIRECTORY
2 7 0  REM
2 8 0  FOR 1=0 TO 1 9  STEP 2 
2 9 0  READ N $ ( I ) ,N $ (1 + 1 )
3 0 0  P R I N T  I i T A B ( 5 ) ; N $ ( I ) ; TAB( 2 0 ) ; 1 + 1 ; T A B ( 2 5 ) ; N S ( 1 + 1 )
3 1 0  NEXT I

READ NUMBERS
19

PRINT INSTRUCTIONS

4 6 0  PRINT 
4 7 0  PRINT 
4 8 0  PRINT

3 2 0  REM
3 3 0  FOR 1 = 0  TO 
3 4 0  READ T S ( I )
3 5 0  NEXT I  
3 6 0  PRINT  
3 7 0  REM 
3 8 0  REM **
3 9 0  REM
4 0 0  PRINT "FIR ST PICK UP RECEIVER AND WAIT FOR DIAL TONE."
4 1 0  PRINT "ENTER THE DIRECTORY NUMBER(S) YOU WISH TO D IA L . YOU MAY" 
4 2 0  PRINT "ENTER A SINGLE NUMBER, A SEQUENCE OF NON-CONSECUTIVE"
4 3 0  PRINT "NUMBERS SEPARATED BY SEMI-COLONS, OR A RANGE OF"
4 4 0  PRINT "NUMBERS SEPARATED BY A DASH."
4 5 0  PRINT

ANY TIME YOU WISH TO HANG UP, ENTER AN H . TO RE-DIAL THE" 
PREVIOUS NUMBER, ENTER AN R ( HANG UP NOT NECESSARY). TO" 
CONTINUE AFTER AN ACCESS PAUSE, ENTER C(OR H OR R IF  THE" 

4 9 0  PRINT "LINE I S  B U SY ). TO USE TIM ER, ENTER A T AFTER THE"
5 0 0  PRINT "CALL IS  ANSWERED. WHEN THE CONVERSATION I S  OVER,"
5 1 0  PRINT "PRESS ANY KEY TO STOP TIMER AND HANG U P."
5 2 0  PRINT
5 3 0  INPUT "READY ";Z $
5 4 0  S=V A L(Z$)
5 5 0  B $= S T R S (S)
5 6 0  L 1=L E N (Z $)
5 7 0  L 2 = L E N (B $ )-1  
5 8 0  GOSUB 7 4 0
5 9 0  REM * *  SINGLE NUMBER 

6 0 0  I F  L1=L2 THEN 7 0 0  
6 1 0  IF  MID$ ( Z $ ,  L 2 + 1 , 1 ) 0 " ; "  THEN 6 5 0  
6 2 0  REM * *  NON-CONSECUTIVE SEQUENCE
6 3 0  Z S = M ID $ (Z $ ,L 2 + 2 )
6 4 0  GOTO 5 4 0
6 5 0  I F  M I D S (Z $ ,L 2 + 1 ,1 )< > " -"  THEN STOP 
6 6 0  REM * *  CONSECUTIVE SEQUENCE
6 7 0  S -S + 1  
6 8 0  GOSUB 7 4 0
6 9 0  I F  S < V A L (M ID S (Z $ ,L 2 + 2 )) THEN 6 7 0  
7 0 0  INPUT "RUN AGAINlY OR N) " ;Z $
7 1 0  IFZ $="Y " THEN 5 3 0  
7 2 0  END
7 3 0  R m  * *  DIALING ROUTINE
7 4 0  PRINT “DIALING " j N $ ( S ) i ”
7 5 0  FOR 1=1 TO L £ N (T $ ( S ) )
7 6 0  A S = M I D $ (T S (S ) ,I ,1 >
7 7 0  I F  A $ = " -"  THEN 8 5 0  
7 8 0  I F  A$ = " 0 "  THEN A $= " 10"
7 9 0  IF  A $<>"■" THEN 8 3 0

Classified Ads

Test Your Skills
with these  4 fast-paced G R A P H IC  
G A M ES  for P E T  (8K or more): Dem oli­
tion - race a  ca r around various tracks, 
Bounce - guide a bouncing ball and 
knock out targets, S ta r F ire  - b last the 
w inking s ta rs  but w atch out for the rov­
ing sun, and Sp ace  W ar - b last the Volar 
Sh ip  before it can  destroy you. NO. 
GAM-T4-001 $9.95. C A  res. add 6 % . 

A C C E S S  
P .O .Box 8726 

Rowland Heights, C A  91748

AIM/KIM/SYM
(Programmable)

RS-232 Interface . Fu lly  programmable 
including BAUD rates! S e ria l echo 
mode parity generation & Detection 
Program m able interrupt parity, fram ing 
and overrun detection . Exp ansion  con­
nector provided. Ch ip  se lect is  jum per 
se lectab le . Softw are driver listing  in­
cluded . $84.95 assem b led , $69.95 K IT . 

Fobel Enterprises 
Dept. M 

552 E . El Morado 
Ontario, C A  91764

EM PIRE O F  TH E STARS
A super, g reat new strategy gam e from 
In fin ity  Softw are (a great company) and 
is  ava ilab le  from Horizon Computing 
(another great com pany)! Can  you, 
beginning w ith a  sing le  world and a 
sm all sp ace flee t, build an emprire 
spanning the g a laxy?  Find  out for ju st 
$9.95.

Horizon Computing 
P .O . Box 479 

Mendham, N .J . 07945

8 0 0  INPUT "ACCESS PAUSE -  USE C,H OR R O PTIO NS.'"! YS
8 1 0  I F  Y$<>"C" THEN 9 5 0
8 2 0  GOTO 8 6 0
8 3 0  A%=VAL(AS)* 2 5 6
8 4 0  D=USR(&”0FC 1",A% )
8 5 0  PRINT RIGHTS( A $ , 1 )  ;
8 6 0  NEXT I
8 7 0  INPUT Y$
8 8 0  I F  YS<>"T" THEN 9 5 0
8 9 0  T =U S R (S ” 0F 1A ” , 0 )
9 0 0  S1=PE E K (2 4 1 ) -IN T (P E E K (2 4 1 ) / 1 6 ) * 6
9 1 0  M 1= PE E K (242) -IN T (P E E K { 2 4 2 ) / 1 6 ) * 6
9 2 0  PRINT
9 3 0  PRINT "ELAPSED TIME : " jM 1; “ MINUTES AND"; S 1 ;' "SECONDS
9 4 0  RETURN
9 5 0  I F  Y $ 0 " H "  THEN 9 8 0
9 6 0  H =USR (& "0FB6", 0 )
9 7 0  RETURN
9 8 0  IF  Y$<>"R" THEN STOP
9 9 0  R =U SR (& "0FB6", 0 )
1 0 0 0  GOTO 7 4 0
1 0 1 0  RETURN A
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Compare Our Prices With Any Others

R ockw e ll's  AIM-65 1K System : $405. 4K System $459.

Synertek 's  SYM-1 1K System : 235. 4K System 259.

C om m odore 's  KIM-1 1K System : 175.

FOR YOUR SYSTEM’S EXPANSION
The C om puteris t, Inc 's : *  in
16K DRAM $279. Proto P lus II $42.

32KDRAM 375. ASK I/O Board 55.

V ideo P lus II 279. DRAM & V ideo Cable 15.

M other Plus II & Card Cage 115. Power Supply fo r SYM-1 39.

Power Supply and Enclosure fo r AIM-65 $119.
Power Supply and Enclosure fo r KIM-1 65.

A ll p ro d u c ts  a re  fa c to ry  w a rran tied . P rices  in c lu d e  fu ll d o c u m e n ta tio n .
Send Check or M oney Order to:

Hepburn MCA*
12 Grosvenor Street 
Low ell, MA 01851

Please add $5.00 sh ipp ing  and hand ling . MA res iden ts  add  5%  sa les tax.
* M in i C om puters and A ccessories

------------WANT YOUR COMPUTER BACK ?-------------

L e t th e  M IC R O sport M ic ro co m p u te r  (M M C) ta k e  o v e r any 
d e d ic a te d  task .

I t  is th e  a ffo rd a b le  a lte rn a tiv e  (k its  fro m  $ 8 9 .0 0 ) , ap p lica tio n  
u n its , A & T, fro m  o n ly  $  119 .00).

i t  is  u se r-o rie n te d  — c o m p le te  in -c ircu it e m u la tio n  allow s 
p ro g ram  d ev e lo p m en t o n  A N Y  6 5 0 2  based  system . It is 
c o m p a c t (454”  b y  65k "  pc  b o a rd )  b u t  p o w erfu l (3 2  I /O  6503  
C P U ) an d  w o rk s o f f  a n y  A C  o r  DC p o w e r  supp ly .

T u rn  y o u r  p re sen t 6 5 0 2  based  sy s te m  in to  a  c o m p le te  de­
v e lo p m e n t sy s tem  w ith :

1 M M C /03D  M ic ro co m p u te r  w ith  ZIP ' so ck e ts  
1 M M C /03IC E  In -c ircu it e m u la to r  f o r  th e  6 5 0 3  CPU 

I M M C /03E PA  EPR O M  P ro g ram m er co m p le te  w ith  so ftw are  
driver.

All fo r  o n ly  $ 2 5 0 .0 0 ! (O ffe r g o o d  u n til D ecem b er 1980 .) 

F o r  m o re  in fo r call o r  w rite  

R . J. BRACHM AN ASSO C IA T ES, INC.
P.O. Box 1077  

H avertow n, PA 19083  
-------------------(2 1 5 )

PET and APPLE I I  Users

P A S C A L

ABACUS S oftw are  m akes ava ilab le  its  version o f T IN Y PASCAL for 
th e  users o f tw o  o f the  m ost p o p u la r persona l com pute rs.

TIN Y PASCAL is a subse t o f th e  s tan da rd  PASCAL as d e fin e d  by 
Jensen and W irth . I t  in c lude s  th e  s tru c tu re d  p ro g ra m m ing  
fea tu res : IF-THEN-ELSE, REPEAT-UNTIL, FOR TO/DOW N TO-DO, 
WHILE-DO, CASE-OF-ELSE, FUNC and PROC. N ow  you can learn the  
language th a t is  s la ted  to  becom e th e  successor to  BASIC.

TIN Y PASCAL is a c o m p le te  package th a t a llow s  you to  create, 
c o m p ile  and execute  progam s w r itte n  in  th e  PASCAL language. 
You can save source and o b je c t code on d isk e tte  o r cassette  (PET 
version only). C om prehensive user's  m a nua l in c lu d e d . The m anua l 
can be exam ined fo r $ 1 0  (re fu n d a b le  w ith  so ftw a re  order).

REQUIREMENTS 
PET 1 6 K /3 2 K  New ROMS cassette 
PET 1 6 K /3 2 K  New ROMS d isk e tte  
A pp le  II 32K  A p p le so ft ROM w /D O S  
A pp le  II 48K  A p p le s o ft RAM w /D O S  
TIN Y PASCAL U ser's M anua l 
6 5 0 2  In te rp re te r L is tin g

FREE postage in  U.S. and CANADA 
A ll orders prepa id  or COD

ABACUS SOFTWARE
P. 0 . Box 7211
Grand Rapids, Michigan 49510



FREE DISKPAK
WHEM YOU JOIM THE PREMIER APPLE U5ER GROUP!
Apple Pugetsound  
Program Library Exchange
With 4 ,0 0 0  m em bers, it's the 
p ioneer Apple com pute r user 
group. Its proven benefits for 
novices and experts include: 
Mine Issues o f Call-A.P.P.L.E. 
The nation's leading Apple jour- 
nal soon to  en te r its  fourth year 
o f publication. Each issue is 
chock full o f u tility  programs, 
material fo r the  novice, current 
Apple news, application notes, 
technical and instructional data.

Access to  Call-A.P.P.LE. Hot Line
Answers to  your technical ques­
tions, p lus program m ing hints 
and general information.
Special Reduced Prices Through 
Our Program Library 
Exclusive, sophisticated 
software a t very substantial re­
ductions. Special sale 
item s in each issue of 
Call-A.P.P.LE. Plus ^  *
low club prices for 
such well Known 
program s as 
Apm ail][, Pro­
gram  Line

Editor, h igher Text Integer Basic 
+  P lusTedlf +  (E d ito r/ A ssem ­
bler), Program Global Editor, 
DOS 3.2 and 3.3 Disk Edit 
Utilities, and Bargain Priced 
Library Pak Diskettes.

Plus Your Choice o f a Free 
Diskpah
All checks for m em bersh ip  
postm arked by Decem ber 31, 
1980  will receive a coupon 

good for a free  diskpak: Choose 
from  Diskpaks 5 ,12  o r 34  or 
Anthology Volum es I, II o r III.

I can't wait to  get my free Diskpah!
□  Enclosed is m y check for $40  to  cover $25  Apple- 

cation fee and firs t year dues. Send m e m y coupon, and I'll 
p ick a free  diskpak.

I'm interested enough to try a te s t run.
□  Enclosed is m y check for $3. Please send m e the current issue of 

Call-A.P.P.LE. and an Apple-cation blank. I understand tha t if I jo in, the $3 
is cred ited toward m y Apple-cation fee.

A t least I'm curious.
□  5end  m e an Apple-cation blank and m ore information.

ham e

Address

\
1
I

/
City 5tate_ Zip

Phone

Signature

5end coupon to  Dr. Fred Merchant, 
Secretary, A PPL E. 3 0 4  Main 
Avenue South, Suite 300M, 
Renton, WA 9 8055 . Or call 
(2 0 6 )2 7 1 -4 5 1 4  for further 

information. /
/

#
/

/

Call-A .PP .LC .
is  availab le worldwide at 

d iscrim inating  Apple com puter d eale rs



PET Vet
by Loren Wright 
PET Specialist 
MICRO Staff

On September 22 I took the Amtrak "Night Owl”  to 
Washington, D.C., and I returned on the "Night Owl" the night 
of the 24th. While there, I attended the Federal Computer Con­
ference at the Sheraton Washington. This conference is aimed 
at the many government agencies that have occasion to use 
computers in their work. All of the “ biggies”  had displays 
there, but Commodore was the only 6502 microcomputer 
manufacturer to have a booth. CBM 's and PET's were busy 
demonstrating different business software packages.

On the second day, I had a long talk with Commodore’s new 
Manager of Public Relations, G. Thomas Sheffer. Within the 
next few months he plans to mail a questionnaire to ail PET 
Users' Club members in order to help determine the future 
direction and content of the Commodore N e w s le tte r . The 
Users' Club and its N e w s le tte r , now the responsibility of 
Public Relations, should be a reliable source of information for 
PET owners (Subscription - $15; 10 back issues - $15).

Editor, Commodore Newsletter 
Public Relations Department 
Commodore Business Machines 
950 Rittenhouse Road 
Norristown, PA 19403

The T ra n sa c to r , from Commodore in Canada, has long been 
a valuable information source. Subscriptions start with the 
beginning of a volume only. The current volume is II, but is 
nearly completed. Volume I and II are each $15.

Editor, The Transactor 
Commodore Systems 
3370 Pharmacy Avenue 
Agincourt, Ontario, Canada

C o m m o d o re  P rod uct S u m m ary

Commodore se lls  a wide line of computer products, but even 
PET owners may be a little confused by all the different model 
numbers. Starting this month with the computers themselves, 
I will try to explain the differences. Next month I will cover the 
peripherals. The new CBM 4040 dual-floppy drive was ex­
hibited at the Federal Computer Conference and will be 
generally available in late November.

When owners of the other home computers think of the PET, 
they think of what is now called the PET 2001-8KS. Although 
this has been out of production since January, many MICRO 
readers have them, and are very happy with them. These have 
a small (calculator style) keyboard, an integral cassette 
recorder, and 2.0 BASIC. The keyboard was difficult for most 
people to use, and tended to develop reliability problems. I 
didn’t object to the close spacing of the keys, since I have skin­
ny fingers, but I was occasionally frustrated by keys that 
wouldn’t register or ones that "bounced.” These are still 
available, both new and used, at very reasonable prices. 
Upgrade BASIC ROM kits and full-size expansion keyboards 
can be obtained.

Commodore currently makes three lines of computers: the 
PET 2001 series, the CBM 2001 series, and the CBM 8000

series. Both 2001 series contain the 3.0 BASIC, and the 8000's 
contain 4.0 BASIC.

The principal difference between the PET 2001 and CBM 
2001 lines is in the keyboards. PET keyboards are called 
g ra p h ic s  keyboards because, in addition to letters and 
numbers printed on the key tops, graphics characters are 
printed on the key fronts. The number keys are in a separate 
keypad to the right, along with cursor movement keys and the 
period. Characters used frequently in entering a BASIC pro­
gram, such as : ?  $ %  and #, can be typed without shifting. 
Capital letters and numbers are entered without shifting. 
When the shift key is pressed, all the graphics characters are 
available.

PET’s  and CBM’s  have two character sets, of which only one 
can be displayed at any given time. One includes all the 
graphics characters. The other substitutes lower case letters 
for those graphics appearing on the letter keys. This means 
that in order to get lower case letters in this character set, the 
shift key must be pressed for each—the reverse of normal 
typewriter operation. When PET’s  are powered up they are in 
the graphics character set, and to switch to lower-case 
character set, the statement "PO KE 59468,14” must be 
executed.

Current production PET models are listed with model 
numbers and list prices. The N suffix indicates the g ra p h ic s  
keyboard. 8, 16, and 32 indicate the number of kilobytes of 
RAM included.

PET 2001-8N  $7 95
PET 2001-16N $ 995
PET 2001-32N $1295

Models in the CBM-2001 line have the b u s in e s s  keyboard. 
This is very similar to a standard typewriter keyboard. When 
powered-up, all letters are lower case, and their shifts are up­
per case. Numbers appear in their standard positions above 
the letters, as well as in the separate numeric keypad. 
Characters such as ! # $ %  and :, must be shifted, but the 
period is in its normal position below the L . “ POKE 59468, 12”  
must be executed in order to utilize the graphics character set, 
and the characters must be looked up in a table, since they 
don't appear on the keys. This character set configuration and 
keyboard layout are particularly well suited to word process­
ing and other business applications.

CBM 2001-16B $ 995 16K R A M
CBM 2001-32B $1295 32 K  R A M

The CBM 8000 series computers have several differences.
4.0 BASIC differs from 3.0 BASIC primarily in the addition of 
several disk commands, which make communication with DOS
2.1 a lot easier. The screen is 80 characters wide, and physical­
ly larger as well. The keyboard is a business-style keyboard, 
but with several keys added and others relocated. The advan­
tages of the 8000 series machines for business applications 
such as ledger and word-processing, should not be overlook­
ed.

CBM 8016 $1495 16K RAM 
CBM 8032 $1795 32K RAM
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S peed  up your PET program m ing with The B A SIC  
Program m er's Toolkit,™ now only S39.95.

D on't waste valuable program m ing time if there's an 
easier way to  go. Here it is: The BASIC Program m er's 
Toolkit, created by Palo A lto ICs. 
a d ivision of Nestar. The Toolkit is a 
set o f super p rogram m ing  aids de­
signed to enhance the w riting ,de­
bugging and enhancing of BASIC 
program s fo r your PET.

The BASIC P rogram ­
m er's Toolkit has two 
kilobytes o f ROM firm ­
ware on  a single chip.
This extra ROM store lets you avoid 
loading tapes or giving up  valuable 
RAM storage. It plugs into a socket 
inside your PET system, o r is m oun t­
ed on a circu it board attached on 
the side o f your PET, depending on 
w hich model you own.
There are basically two versions of 
PET. To determ ine w hich Toolkit you 
need, just turn on  your PET. If you 
see ***C O M M O D O R E BASIC*** 
your PET uses the TK-80P Toolkit.
If you see ###CO M M O DO RE 
BASIC ###, your PET uses the 
TK-160 Toolkit. O ther versions of 
the BASIC Program m er's Toolkit 
are available fo r PET systems 
that have been upgraded 
w ith additional memory.

would di

Increase 
your PETS IQ 

for4:11095

; AUTO FIND
D ELETE STEP
RENUMBER OFF
A PPEND HELP
DUMP TRACE

-m— —

H ow  Toolkit m akes your program m ing easier:

F IN D  locates and displays the BASIC p rogram  lines 
that contain a specified string, variable o r keyword.
If you were to type F IN D  AS, 100-500, your PET's screen 

would display all lines between line num bers 
100 and 500 that contain AS. 

R E N U M B E R  renum berstheen tire  
p rogram  currently in your PET.

You can instantly change 
all line num bers and all 
references to those 
num bers. For instance, 

to start the line num bers 
with 500 instead o f 100, 

just use R E N U M B E R  500. 
H E L P  is used when your program  

•  stops due to an error. Type HELR  
and the line on w hich  the e rro r 

occurs  will be shown. The erroneous 
portion o f the line will be indicated 

in reverse video on the screen.
These sim ple com m ands, and the other 

seven listed on the screen, take 
the d rudgery ou t of program  
developm ent work. And fo r a very 
low  cost. The BASIC P rogram ­
m er's Toolkit costs as little as 
$39.95, o r at most, $59.95.
Get the BASIC Program m er's 
Toolkit and find ou t how quick 
and easy p rogram  developm ent 
can be. See your local PET 
dealer o r send this coupon  in 

today.

commodore PET personal
computer

•Cs
A Division of Nestar Systems Incorporated

P E T "1 is a  trademark ot 
Commodore Business 
Machines. Inc. The BASIC  
Programmer's Toolkit1" 
is  a trademark ol Palo 
Alto ICs, a  division ot 
Nestar System s. Inc.

The Toolkit is  fully assembled. 
It is not a kit and requires no 

special tools to install.

I want to  save 
program m ing 
tim e and money.
Send me The BASIC Program m er’s Toolkit that will give 
m y PET 10 new and useful comm ands.
Fill in the appropriate line below:

Qty--------------- TK-160 Toolkit(s) @ $39.95 each

Qty--------------- TK-80P Toolkit(s) @ $59.95 each

■

Please include the am ount of the Toolkit, plus $2.50 for 
shipping and handling. Please allow 4 -6  weeks fo r delivery. 
SATISFACTION GUARANTEED, OR SEND IT BACK 
WITHIN 10 DAYS OF RECEIPT AND PALO ALTO ICs 
WILL REFUND YOUR MONEY.
SEND TO:

Want to charge it? Call (415) 493-TOOL, o r fill out the 
form  below.

Enclosed is a □  m oney order □  check 

(If charging): □  Bill VISA □  Bill Master Card.

Charge Card- -Exp . Date-

N a m e

A d d r e s s

r . i t y 7 ip

P h o n e

Master Card Interbank Number-

Signature-

MAIL TO: Palo A lto ICs
A Division of Nestar Systems, Inc.
430 Sherman Avenue 
Palo Alto, CA 94306
(415) 493-TOOL n  ............................

Dealer inquiries invited.



Self-modifying PET Programs

Use th is simple tutoria l to write a self-modifying 
program.

P. Kenneth Morse 
P.O. Box 3367 

Augusta, GA 30902

High-level languages, su ch  a s  
B A S IC , ty p ica lly  m ake it d iff icu lt or 
im po ss ib le  to m odify the program 
itse lf a s  a resu lt of the program ’s  
own operation . There  is  good reason 
for th is , s in c e  su ch  ch an g es are 
u su a lly  d iff icu lt  to detect and debug 
w h e n  th e y  o c c u r  in a d v e re n tly . 
N eve rthe le ss , there are  t im es when 
w e m ight w ish  to develop program s 
that do m odify th em se lves . S in ce  
“ o ld ”  8 K  P E T  ca se tte  data  f ile s  are 
so m ew hat u nre liab le , due to bugs in 
th e  o p e r a t in g  s y s t e m ,  o n e  
reaso n ab le  app licatio n  would be to 
g e n e r a t e  (o r  d e le t e )  D A T A  
sta te m e n ts  under program  contro l, 
th u s  cap ita liz in g  on the greater 
re liab ility  of program  tap es .

T h e  m e t h o d o lo g y  fo r  a c ­
co m p lish in g  th is  w a s  exp la ined  by 
M ike Louder in "T h e  P E T  H as  a 
D yn a m ic  K e y b o a rd ”  (P E T  U se r  
N o tes , 1978, 1, is s u e  6, p. 11). The  
m ethodology cap ita lize s  on the fact 
that w hen a  program  term inates e x ­
ecu tio n  w ith  an EN D sta tem ent, 
lo catio n  525 (158 for “ new ”  ROM s) 
is  ch e cked  to se e  if any unexecuted 
in s tru ct io n s  are  in the  keyboard buf­
fer (lo ca tio n s  527— 536 for old 
RO M s, 623— 632 for new). If so , it e x­
e cu te s  them . N ow , if we could  LO AD 
the keyboard  bu ffer before exiting 
the program , th o se  in stru ctio n s 
would be carried  out a fte r the pro­
gram  w a s  over. And if the la s t in­
stru ctio n  w ere  to c a u se  the program 
to re -sta rt ...w e ll, w e could  then w rite  
p ro g ra m s  th a t  w o u ld  m o d ify  
th em se lve s  and continue to run! A s 
it tu rn s out, w e  can  do ju s t that! 
H ere are  four p ro jects  to help you 
learn the techn iq ue  and its  lim its .

Project 1

T h e  variab le  P T  m ay be a bit 
p u zz lin g . S in c e  lo ca t io n  50003 
a lw a y s  h a s  the value “ 0 ”  w ith  the 
“ o ld ” RO M s and " 1 ”  w ith the ‘new ’ 
RO M s, we can  use

P T  = PEEK(50003)

to ad ju st a d d re sse s  au to m atica lly , 
using the form ula

(A D D R E S S ) = (O LD A D D R ESS ) 
+ PT*(ad justm ent factor)

W henever P T  = 0 (old ROM s), the 
ad justm ent van ish es , s in c e  zero 
t im es anything is  zero.

10 GO TO 50
20 READ NS
30 PRINT "THE NAME I S  " ;N S  
40 STOP
50 INPUT "YOUR NAME, PLEASE " ;A $  
60 PRINT "cdddl000DATA " ;A $
70 PRINT "GOTO 2 0 " ; "h "
80 J - l
90 REM: LOAD KEYBOARD BUFFER WITH 

'RETURNS’

100 PT=PEEK (50003)
110 POKE 52S-PT*367 ,J+ 1
120 FOR K=1 TO J  + 1
130 POKE 526 + K + P T *9 6 , 13
140 NEXT K
150 END

N ote : lower c a s e  le tte rs in quotes 
stand  for sp e c ia l P E T  keys :

“ c ”  = c le a r screen 
“ d ”  = cu rso r down 
" h ”  = home

1. RUN th is  program  by entering the 
nam e “ JO H N  D O E” . The  resu lts  
shou ld  be:

R EA D Y .
1000DATA JO H N  DOE 
G O TO  20
T H E  N AM E IS  JO H N  DO E

B R E A K  IN 40 
R E A D Y .

2. L IS T  th is  program  (after RUNning 
it), and you w ill find a  new  line:

1000 D A TA  JO H N  DOE

3. Now, enter the  im m ediate com ­
mand

?N $

then

?A$

Note that A$ h a s  been lo st! One 
co m p lica tio n  w ith  th is  techn ique  is 
that the program  re-in itia lizes a ll 
v a r ia b le s  when it re-starts by e x­
ecuting  the on-screen com m and. 
H en ce , A$ is  now equal to “  ” . There 
are  tw o  w a y s  to h an d le  th is  
problem : one is  to record the value  
of the variab le  in a  new  (or altered) 
DATA sta tem ent, a s  w as  done 
above. The  o ther w ay  is  show n in 
p ro ject 2.

Project 2

M ake the fo llow ing  chang es :
1000 (d e le t in g  th e  DATA sta te m e n t)

10 Q$=CHR$( 3 4 ) :GOTO 50
20 REM
60 PRINT "cdddN'$=" ;QS ;A$ ;Q$
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1. RU N : how does the resu lt com ­
pare w ith  P ro ject 1?

2. L IS T : note that no DATA s ta te ­
m ent is  p resent. Ye t, the P R IN T  
sta tem ent in line  30 w a s  ab le  to 
recogn ize  a s  N$ the nam e o rig in a lly  
entered a s  A$.

There  is  one im portant point to 
w atch . Severa l DATA sta tem ents 
m ay be generated w ith a  s in g le  pro­
gram  e x it , but on ly a s ing le  line  (up 
to 40 ch a ra c te rs ) o f d irect com m and 
m ay be entered .

We are  now beginning to identify 
som e ru le s  for self-m odifying pro­
g ram s. Before  ex iting , the program 
shou ld :

1. C le a r the  screen .

2. P R IN T  the B A S IC  lin e s  to be in­
corporated into the program  on the 
sc reen , beginning w ith  the fourth 
line  from  the top. Each  B A S IC  line 
m ay be up to 78 ch a ra c te rs  long, 
and shou ld  be sing le-spaced .

3 . Fo llo w ing  the B A S IC  lin e s , P R IN T  
a s in g le  unnum bered line (no more 
than  40 ch a ra c te rs ) conta in ing  any 
va riab les  that need to be saved  to 
resto re  the  program  to the sam e 
point of operation . End  the line  with 
a  G O TO  sta tem ent returning contro l 
to the m ain program  (not to a 
subroutine).

4. P O K E  the value of N (w here N = 
num ber o f B A S IC  lin e s  + 1) into the 
keyboard index byte, and P O K E  the 
va lue  “ 13”  into each  of N bytes in 
the  keyboard buffer.

5 . “ H om e" the curso r.

6 . E x it  from the program  w ith  an 
EN D sta tem ent.

Project 3

H ow  m any B A S IC  lin e s  can  be 
created  under program  contro l w ith 
a s in g le  program  e x it?  M ake these  
ch a n g es  in  your program :

70 (d e le te )
80 (d e le te )
10 INPUT "VALUE OF J  " ; J
20 PRINT "cd d d " ;
30 FOR I  = 1 TO J
40 PRINT 1*100 0 ; "DATA " ; I ;1 * 1 ;S Q R (I)
50 NEXT I
60 PRINT " L IS T "

150 PRINT "h "
160 END

P ro je c t  2

10 Q*=CHR$<34>- GOTO 50
20  REM
30 PR IN T "THE NAME I S  " ,N *
40 STOP
50 INPUT "VOUR NAME, PLEA SE " ,H *
60  PRIN T " ." » « » « = " ;  Q t ; h * ;  Q$
70 PRIN T "GOTO 2 0 " ;" 3 "
30 J=1
90 REM LOAD KEYBOARD BUFFER WITH 'RETU RN S'
100 PT=PEEK<50003>
110 POKE 5 2 5 -P T * 3 6 7 ,J+ l
120 FOR K=1 TO J+ l
130 POKE 52 6+ K + P T*96 ,13
140 NEXT K
150 END

READY.

P ro je c t  3

10 INPUT "VALUE OF J  " ; J
20 PR IN T ".DUMB";
30 FOR 1=1 TO J
40 PRIN T 1 *1 0 0 0 ; "DATA " ;  I ;  1 *1 , SQR <I >
50  NEXT I
60  PRIN T " L IS T "
90 REM: LOAD KEYBOARD BUFFER WITH 'RETU RN S'
100 PT=PEEK ( 50003>
110 POKE 5 2 5 - P T * 3 6 7 ,J+ l
120 FOR K=1 TO J+ l
130 POKE 526+ K+ PT#96 ,13
140 NEXT K
150 PR IN T "Si"
160 END

READY.

READY.

P ro je c t 1

10 GOTO 50 
20  READ N$
30 PRIN T "THE NAME I S  " ;N *
40 STOP
50 INPUT "VOUR NAME; P LEA SE  " , A*
50 PR IN T " ."JlISIWl000DATA " A*
70 PRIN T "GOTO 2 0 " ; "ST
80  J=  1
90 REM LOAD KEYBOARD BUFFER WITH RETURNS' 
100 PT=PEEK<50003>
110 POKE 5 2 5 -P T # 3 6 7 ,J+ l 
120 FOR K=1 TO J+ l 
130 POKE 52 6+ K + P T*36 ,13 
140 NEXT K 
150 END 

READY.

READY.
PRO JECT 1 
READY.

30:30 M ICRO —  The 6502 Journal November 1980



S A V E  p ro ject 3 on tape  (and 
V E R IF Y ) before proceeding.

Beg in  w ith  a value of J  = 1 and 
continue , i n creas in g  by 1 each  tim e, 
until you “ c ra s h ” B A S IC  or get an  er­
ror m essa g e . W hen th is  happens, 
you know  you have one line  too 
m any! E a ch  tim e, the program  w ill 
L IS T  its  curren t ve rs ion . Note how 
m an y  D A T A  s ta te m e n t s  w e re  
created  each  tim e. To be su re  that 
the program  is  generating all o f the 
D ATA sta tem ents each  tim e, type

NEW

and re-enter the  o rig ina l program 
from  tape. Then , RU N , and in crease  
the va lue  of J  by 1 .(N o te : by deleting 
line 60 and chang ing  “ J  + 1” in 
lin e s  110 and 120 to “ J ” , the m ax­
imum num ber o f DATA sta tem en ts

Pro ject 4 

10 INPUT “ VALUE OF J  “ ; J
20 p r in t  " r n w r ;
30 FOR 1=1 TO J  
40 PRIN T 1*1000 
50 NEXT I  
60  PRIN T " L IS T "
90 REM: LOAD KEYBOARD BUFFER 

WITH 'RETU RN S' 
100 PT=PEEK<50003)
110 POKE 5 2 5 -P T *3 6 ?  >J+ 1
120 FOR K=1 TO J+ l
130 POKE 526+ K+ PT#96 ,13
140 NEXT K
150 PRINT
160 END
1000 DATA 1 1 1
2000 DATA 2  4 1 .4 1 4 2 1 3 5 6
3000 DATA 3 9  1 .73205081
4000 DATA 4  16 2
5000 DATA 5 25 2 .2 3 6 0 6 7 9 8

READY.

generated can  be one greater, but 
then no im m ediate co m m ands ... 
such  a s  L IS T  or G O TO  10...m ay  be 
provided under program  contro l.)

Project 4

How about de leting  lines under 
program  co n tro l?  M ake one change :

40 P R IN T  1*1000

S A V E  the la te st version  of the pro­
gram  (in c lu d in g  a ll th e  D A TA  
s ta te m e n ts )  a s  p ro je c t 4 and 
V E R IF Y . RUN the program . W hen 
the program  L IS T s  itse lf , you w ill 
note that som e or a ll o f the  DATA 
sta tem e n ts  (depending on the value  
of J )  w ill have d isappeared . S in ce  
you S A V E d  th e  se t  o f D A TA  
sta tem en ts , you can  experim ent 
w ith  th is  program  at your le isu re .

32 K BYTE MEMORY
RELIABLE AND COST EFFECTIVE RAM FOR 
6502 b 6800 BASED MICROCOMPUTERS 

AIM 65-*K IM *S Y M

•  PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION

SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY I  I '

.  MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 

.  C0NNEC1S TO PET OR KIM USING AN ADAPTOR CABLE

REQUIRED FOR STATIC^OATOS1'1̂  ° F ™ E  P0WER j "
•  U SES  *5V ONLY. SUPPLIED FROM HOST COMPUTER. 1
•  FU LL DOCUMENTATION. ASSEMBLED AND TESTED 

BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS  FU LLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS.

ASSEMBLE!) WITH 32K RAM $395.00
S  WITH I6K RAM ... . .. . .. $339.00

TESTED WITHOUT RAM CHIPS $279.00
HARD TO GET PARTS (NO RAM CHIPS}
WITH B0AR0 AND MANUAL . $109.00
BARE BOARD S  MANUAL $49.00

16K MEMORY 
EXPANSION KIT

PET INTERFACE K IT-C 0N N EC TS  THE 32K RAM BOARD TO 
A 4K OR 8K PET CONTAINS: INTERFACE CA8LE . B0AR0 
STAN 00FFS . POWER SUPPLY MODIFICATION K IT AND 
COMPLETE INSTRUCTIONS $49.00

U .S . P R IC E S  O N LY

ONLY

FOR APPLE, TRS-80 KEYBOARD, 
EXIDY, AN D  A L L  OTHER 16K  
D Y N A M IC  S Y S T E M S  U S IN G  
M K4116-3 OR E Q U IV A L E N T  
DEVICES.

*  2 0 0  NSEC ACCESS, 3 7 5  NSEC 
CYCLE

*  BURNED-IN AND FULLY 
TESTED

★  1 YR. PAR TS REPLACEMENT 
GUARANTEE

★  Q TY. DISCOUNTS A V A ILA B LE

ALL ASSEMBLED BOARDS AND 
MEMORY CHIPS CARRY A FULL ONE 
YEAR REPLACEMENT WARRANTY

COmPUTER DEVICES

1230 W .C O U in j  AVE. 
ORAflGE, CA 92668 

(714)633 7280
C a lif , re s id e n ts  p le a se  a d d  6%  s a le s  ta x . M a ste rch a rg e  
& V is a  a c c e p te d  P le a s e  a llo w  14 d a y s  fo r c h e c k s  to 
c le a r  B a n k . P h o n e  o rd e rs  w e lc o m e . S h ip p in g  c h a rg e s  
w il l be ad d ed  to a ll sh ip m e n ts .
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SPEECH RECOGNITION

NOW TALK TO YOUR:

PET, TRS-80 (U l) 
AIM-65 and SORCERER

NEW COGNIVOX SR-100 has 32 word (or shorl phrase] vocabulary 
(AIM-65 with 4K RAM. 1 6  words) Up to 98% recognition rale 
Breakthrough price ot only $1 1 9  includes microphone, cassette with 
software and manual Version tor the TRS-80 (VIO-332) costs $149 But 
also has 32 word speech output and music capability, includes all above 
plus speaker/amplilier For the Sorcerer, in addition to SR-100. we otfer 
COGNIVOX VIO-132 which includes speech output and music and 
extensive sollware and costs S I 79 Please add $3 tor shipping in the US. 
Calit add 6% tax Foreign orders welcome, add 10% tor processing and 
shipping by air. When ordering, please specity make, model and memory 
size ot your computer

VOICETEK
Dept.M , P.O. Box 388. Goleta, Ca 93017 J)

T h e  M o st P o w e rfu l D isk -B a sed  
M a cro  A s se m b le r/T e x t  E d ito r  
A v a ila b le  a t A N Y  P rice

N o w  in c l u d e s  t h e  S i m p l i f i e d  T e x t  P r o c e s s o r  ( S T P )

F o r  3 2 K  P E T ,  d i s k  4 8 K  A P P L E  I I
3 . 0  o r  4 . 0  R O M S  o r  — O R —  o r  A P P L E  11 +
8 0 3 2  ( s p e c i f y )  a n d  D I S K  I I

M A E  F E A T U R E S
—  C o n t r o l  F i l e s  f o r  A s s e m b l in g  M u l t i p l e  n a m e d  s o u r c e  f i l e s  

f r o m  d i s k
—  S o r t e d  S y m b o l  t a b le  —  U p  t o  3 1  c h a r s . / l a b e l
—  2 7  C o m m a n d s ,  2 6  P s e u d o - o p s ,  3 9  E r r o r  C o d e s
—  M a c r o s ,  C o n d i t i o n a l  A s s e m b l y ,  a n d  a  n e w  f e a t u r e  w e  d e v e lo p e d  

c a l l e d  I n t e r a c t i v e  A s s e m b ly
—  R e l o c a t a b l e  O b j e c t  C o d e
—  S t r i n g  s e a r c h  a n d  r e p l a c e ,  m o v e ,  c o p y ,  a u t o m a t i c  l in e  

n u m b e r i n g , e t c .

S T P  F E A T U R E S
—  1 7  t e x t  p r o c e s s in g  m a c r o s
—  R ig h t  a n d  l e f t  j u s t i f i c a t i o n
—  V a r i a b l e  p a g e  le n g t h s  a n d  w i d t h s
—  D o c u m e n t  s i z e  l i m i t e d  o n l y  b y  d i s k  c a p a c i t y
—  S o f t w a r e  lo w e r  c a s e  p r o v i s io n  f o r  A P P L E  I I  w i t h o u t  l o w e r  

c a s e  m o d i f i c a t i o n

A L S O  I N C L U D E D
—  R e l o c a t i n g  L o a d e r
—  S w e e t  1 6  m a c r o  l i b r a r y  f o r  A P P L E  a n d  P E T
—  M a c h i n e  L a n g u a g e  m a c r o  l i b r a r y
—  S a m p le  f i l e s  f o r  A s s e m b l y  a n d  t e x t  p r o c e s s in g
—  S e p a r a t e  m a n u a l s  f o r  b o t h  A P P L E  a n d  P E T  

P R I C E
—  M A E ,  S T P .  R e l o c a t i n g  L o a d e r ,  L i b r a r y  f i l e s ,  5 0  p a g e  m a n u a l ,  

d i s k e t t e  —  $ 1 6 9 .9 5

S E N D  F O R  F R E E  D E T A I L E D  S P E C  S H E E T

E A S T E R N  H O U S E  S O F T W A R E  
3 2 3 9  L I N D A  D R I V E  

W I N S T O N - S A L E M .  N .  C .  2 7 1 0 6

( 9 1 9 ) 9 2 4 - 2 8 8 9 ( 9 1 9 )  7 4 8 - 8 4 4 6

SPECIAL INTRODUCTION 
ONLY *9 9 .9  5

FOR THE FIN EST PARALLEL INTERFACING ELE.'CNT FOR THE P ET/O H *

THE P . l . c . - C  t s  » VERY COMPLETE INTERFACE. I T  COKES IN AN ATTRACTIVE CASE AND 
MOUNTS DIRECTLY *0 THE COMPUTER. THUS ELIMINATING THE NEED =0R EXTRA SPACE IN THE 
3ACK =0R S0XES AND MESSY P ILES  OP H IR E . VOUR SYSTEM CAN LOOK PROFESSIONAL. ThE 
P . I . E . - C  MAS COMPLETE ADDRESS SELECTASILtTV  OP OEVTCE NUMBERS “  THROUGH 5 0 . AnD. 
TH ERE'S NO NEED TO DISASSEMBLE YOUR UNIT TO CHANGE THE ADDRESS; I T ' S  AS SIMPLE 
AS SETTING THE OIP SWITCH. Th IS SELEC TA B IL ITY  ALLOWS 20TH YOUR LSTTER-1UALITY 
PRINTER (NEC SPINWRITER. E T C .)  AN0 YOUR GRAPHICS PRINTER TO 3E CONNECTED AT THE 
SAME TIME BUT USED SEPARATELY BY ADDRESSING EACH WITH A DIFFERENT DEVICE*.

Now t h a t ' s  r e a l  e f f i c i e n c y ! !

Th e  P . I . E . - C  w il l  c o n ver t  non- s tan dard  PET co o es  to  t r u e  A S C II c o d e . I t  can  b e  
s w itc h ed  in  or o u t  o f  s e r v ic e  as  n e e d e d .  For in s t a n c e ,  i f  yo ur  so ftw a r e  do es  the

CONVERSION. JUST SWITCH THE CONVERTER O F ' .  I F  YOU NEED -HE CONVERSION =0R 
p r in t in g  from Ba s ic ,  j u s t  s w itc h  i t  o n .

Ou r  in t e r f a c e  “ r o v io e s  e x t e n s io n  op  t h e  IE£ £ - j 88 p o r t  on th e  PET/C3H . You oon ' t

NEED TO BUY OTHER CABLES 3ECAUSE OUR INTERFACE USES THE SAME CARD EDGE TYPE AS 
THE COMPUTER. THUS THE CABLE 'ROM THE FLOPP”  OISC TO THE PET/C3K W ILL NOW CON­
NECT INTO THE INTERFACE.

Th e  P . I . E . - C  i s  in t e r c o n n ec t ed  w it h ,  and low ered  b y . t h e  p r in t e r  u s in g  a  o ' data

CABLE SUPPLIED WITH THE INTERFACE. TH IS MEAN THAT THERE IS  NO POWER SUPPLY 
NECESSARY AS WITH SER IA L INTERFACES. The -5 v  IS  SUPPLIED Oil PINU 18 OF THE CON­
NECTOR USED 3Y ALL TRUE CENTRONICS STANDARD INTERFACED °R IN TER S . T h IS  INCLUDES
th e  Cen t r o n ic s  ’ 7 9 . ° 1 .  and many o t h e r s  in c l u d in g  th e  An ao ex  p r in t e r s .

Our in t e r f a c e  g o es  sev o n d  th e  Ce n t r o n ic s  c o m p a t ib il it y . Th e r e f o r e ,  i t  . . i l l  

o p e r a t e  t h e  Anderson- J acobson  AJ8U1 and -h e  'P a p e r  t ig e r " b y  I n t e g r a l  Da ta

System s. In  f a c t ,  i t  w i l l  d r iv e  any “ a r a l lE L - in p u t  p r in t e r  t h a t  u ses 3 data  a t t s
AND 2 HANDSHAKING L IN ES .

I f  you a r e  in t e r e s t e d  in  t h e  most in t e r f a c e  po r  your money ,  th en  p l a c e  yo ur  o rd er  
to d a y .  Ou r  in tr o d u c to r y  r r ic e  por th e  P . I . E . - C  in t e r f a c e  <o n ' t  l a s t  _o n g . So .  

don' t  d e l a y  . . .  you may h a v e  to  p a y  t h e  l i s t  p r ic e  o f  S1 1 9 .95 .

Pl e a s e  s p e c i f y  your  PET/CBK r 'P E  ( new or  old  ROMs ) and th e  3Rano and m odel o f  the 
p r in t e r  you  w il l  3E u s in g . We  a t ta c h  th e  c o r r e c t  con n ecto r  on th e  c a b l e .
Al l  o r d er s  m ust  b e  p r e p a io  or  COD c a s h . Add S5 fo r  s h ip p in g  ano h a n o lin g . 

Ma ry la n d  r e s id e n t s  add  5X s a l e s  t a x .

Lem Da ta  Pr o d u c ts .  P .O . Box 1030. Co l u m b ia . Md . 210<«

Ph o n e (5 0 1 ) 730-5257
*PCT/CSn « r a  ;ra<M «ark« o f  Co«**Mlore Business

OHIO S C IE N T IF IC
S O F T W A R E

COPY/l CAN COPY A FULL DISK IN UNDER TWO 
MINUTES, USING A SINGLE DRIVE, FROM A 
COLD START.

No messing around with disk initializing or track 
zero set up or directory scan, these are all handled 
by COPY/I. COPY/1 needs 24k RAM; it can make
0 to  255 copies and can start and stop on any tracks. 
It lists the sector page count following each sector 
read or write action. It lists disk error type and 
location. All in full color with sound cues. (Also 
works fully without color or sound).

Cost $20 (plus 5% tax, 
Md. residents) includes 
disk and mailing.

From
PRISM SOFTWARE 
Box 928
College Park, Md. 
20740
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General Ledger for the APPLE II
S m a ll B u s in e s s  Com puter S y s te m s  (S B C S )

4140 Greenwood 
L in co ln , N E  68504

Number 4 

$180.00
(+  $20.00 for O sborne A sso c ia te s ' 
book: G en era l Le d g e r  in C -B a sic .)

1-3. Microcomputers which can use product; System hardware requirements; and System software re­
quirements: T h e  S B C S  G enera l Ledger is  designed to run on an A P P L E  II o r A P P L E  II P lu s  w ith  4 8 K  of 
RAM , A p p leso ft in ROM , 2 D isk  II d rives on the sam e co ntro lle r ca rd , and a  printer w ith  e ither para lle l or 
se ria l in te rface  ca rd . The  m an u factu re r does not sp e c ify  w hether it w ill w ork w ith A P P L E ’S Language 
S ys te m . A P P L E ’S D O S is  a lso  needed (the version  num ber is  not specified ).

4. Product features: T h is  product is  a  conversion  of the popular O sborne A sso c ia te s  G enera l Ledger 
C -B a s ic  packag e . It a llo w s  you to se t up and m ain ta in  a com puterized G enera l Ledger (G/L) on the A P ­
P L E . Included a re  p rogram s (1) to co n figu re  the  so ftw are  to the sp e c if ic  hardw are you are  u sin g ; (2) to 
se t up and m ain ta in  a custom ized  C hart o f A cco u n ts ; (3) to enter po sting s to the G /L (e ither d irectly  or 
through c a sh  jo u rna ls ); and (4) to generate  severa l reports, ca sh  jo u rn a ls  (for d isb u rsem en ts  and 
rece ip ts) and tw o of the four custo m ary  fin a n c ia l s ta tem en ts . (The B a lan ce  Sheet and Incom e S ta te ­
m ent can  be generated ; but the S ta tem en t o f C h an g es in F in a n c ia l Positio n  and S ta tem en t o f Retained 
E a rn in g s  are  not generated .) T h e  G /L system  a llo w s  departm enta liz ing  of reports (u sefu l if your 
b u s in e ss  h as seve ra l lo ca tio n s  or co st cen ters). There  is  a w ide latitude in form ating the fin a n c ia l 
s ta tem en ts .

5-7. Product performance; Product quality; and Product limitations: T h e  S B C S  G enera l Ledger per­
fo rm s w ell, though its  u se fu ln e ss  m ay be lim ited by seve ra l fa c to rs  d iscu sse d  below. The  syste m  is  w ell 
designed (again w ith  ce rta in  lim ita tio n s). E rro r trapping is  e xce lle n t. I w a s  not ab le  to “ c ra s h ” the 
syste m , though the docum entation sp e c ifie d  seve ra l co nd itio ns w here the syste m  m ay hang . Recovery 
from  th ese  s itu a t io n s  is  e ffected  by re-booting the syste m . T h e  current s e ss io n ’s  d a ta  w ill be lo st , but 
p revious data  w ill not be. In converting  the O sborne A sso c ia te s ' packag e , S B C S  h as speeded up execu ­
tion and provided for d ifferent typ es of p rin te rs . Tw o  separate  program  d is k s  are  provided; one for a 
Centro n ics-type  in terface  (para lle l) and a  second  d isk  for use w ith  se ria l in te rfa ce s . If the  printer being 
used does not have “ top of fo rm ”  cap a b ility  (su ch  a s  the  C e n tro n ics  779), th is  functio n  is  em ulated in 
so ftw are . A  third d isk , conta in ing  the sam p le  C hart of A cco u n ts  described  in the O sborne docum enta­
tio n , is  a lso  included . It m ay be used for p ractice  on the system  or m ay be m odified for your particu la r 
b u s in e ss , thereby sav ing  you the trouble o f having to enter seve ra l hundred acco u n ts .

Another addition is  provision for tw o leve ls  of passw ord  se cu rity . T h is  is  a  n ice  touch w hen you have 
c le r ic a l s ta ff  operating the sy s te m — sta ff m em bers cannot obtain  a printout of the f in a n c ia l sta tem en ts 
w itho ut know ing the second-level passw ord .

T h is  product does have seve ra l lim ita tio n s . T h e se  resu lt from lim ita tio n s of the o rig ina l O sborne so ft­
w are  and A pp leso ft language , not from  the convers ion  done by S B C S . O ne of the m ajor lim ita tio n s of 
th is  (and a lm o st a ll  so ftw are  on the A P P L E  II) is  that A pp leso ft lim its  you to n ine d ig its  ($9,999,999.99). 
W h ile  th is  m ay not be a  problem  in your b u s in e ss  (a fte r a ll, a ten-m illion-dollar-a-year b u s in e ss  
s tre tc h e s  the defin ition  of " sm a ll b u s in e ss ” ), m any b u s in e sse s  m ain ta in  “ m em o”  acco u n ts  in their 
G enera l Ledger. T h e se  memo acco u n ts  u su a lly  conta in  som e sort of s ta t is t ic  such  a s  u n its  produced,
u n its  so ld , e tc . ,

T h e  nine-digit lim it m ay a lso  be a problem , it you are  considering  using th is  hardw are/so ftw are  con­
fig u ra tio n  for se rv ice  bureau w ork or, a s  I do, in an acco u ntin g  or bookkeeping p ractice . In th ese  c a se s , 
it is  qu ite p o ss ib le  that you m ay have c lie n ts  who w ill have 10 m illion  or more in any one acco u nt (such  
a s  a  m em o acco u nt or sa le s ). S B C S  s ta te s  in both its  docum entation and ad veritis ing , that it is  w illing  
and ab le  to ta ilo r the so ftw are  for sp e c ia l needs. P erhap s S B C S  would be w illing  to patch into its  pro­
gram s one of the ex isting  double-precision routines ava ilab le  for the A P P L E  II, or you m ight w a it until 
S B C S  b rings out a  convers ion  for the  A P P L E  III (A P P LE  "B u s in e s s  B a s ic ”  on the III h a s  16-digit p reci­
sion ).

T h e  seco n d  m ajor lim itation  of th is  p ackag e  is  the  reports. W h ile  there are  a  m ultitude of them , there 
is  no actu a l G enera l Ledger produced. The  c lo se s t th ing to a  G enera l Ledger is  the  report ca lled  "G /L 
U pdate”  w h ich  co n ta in s  m ost o f the  inform ation com m on to com puterized G/L sy s te m s , but in a  form at 
that a  person  w ho is  used to m ore conventiona l m an ua ls or com puter-generated G /L 's  m ight have d if­



ficu lty  using . T h is  m ay or m ay not be a problem , depending on who w ill be using the reports. My su g g e s­
tion is  to p u rch ase  the O sborne book (G en era l L e d g e r  C -B a sic  version ) before buying the so ftw are . (You 
w ill have to p u rch ase  the book an yw ay , it you do decide to buy the so ftw are , a s  it m akes up the bu lk of 
the  docum entation .) S it  down w ith  your bookkeeper or acco u ntan t and see  if they can  live  w ith  the  for­
m at of the  reports.

My la s t m ajo r c r it ic ism  of th is  so ftw are  is  that it is  extrem ely e asy  to enter an  unba lanced  entry 
(c red its  do not equal deb its) when using  d irect-posting entry. M ost G /L so ftw are  m akes it very d iff icu lt 
to do th is .

T h is  is  not a  problem  when entering tran sac tio n s  through the c a sh  jo u rn a ls , a s  th is  type of entry 
au to m atica lly  p roduces the co rrect o ff-setting entry . D irect posting w ould be used to  m ake ad ju sting  
e n tr ie s , and it is  e xtrem e ly  e a sy  to m ake a m istake  here. The  potentia l u se r should be cau tio ned  to 
doub le-check each  entry when using th is  mode. An unbalanced  entry w ill resu lt in the G /L  being out of 
b a lan ce , n e ce ss ita tin g  an add itional co rrectin g  entry.

8. Product documentation: Product docum entation c o n s is ts  of tw o books —  The O sb o rn e  G en era l 
L e d g e r  in C -B a sic , w h ich  is  not supp lied  w ith the so ftw are , and an  add itional 32-page m anual supp lied  
by S B C S , d e ta iling  enhancem ents to and d iffe re n ces from the C -B a s ic  ve rs ion . T h e se  tw o m an u a ls  com ­
p rise  over 200 pag es of docum entation . U nfortunate ly , m ost o f it is  aim ed at the program m er, not the 
user. A  user w ith  very little  experience  in com puters and accounting  (su ch  a s  the average  sm all 
b u s in e ss  owner) would have a great deal o f d ifficu lty  getting th is  packag e  up and w ork ing . A  sm a ll 
u se r 's  m anual (15-20 pages), deta iling  step-by-step opera tio ns, and indexed to be a “ com puter-side" 
re fe rence  would be a  w elcom e addition . S B C S  d o e s  s ta te  that it e xp e c ts  p u rch ase rs  to have so m e  
background in com puters and acco u ntin g . And w h ile  I feel that a m ore user-oriented m anual would be 
n ice , the  docum entation  supp lied  and ava ilab le  is  u sab le  (even if  inconvenient); and it is  m uch to be 
preferred over the flim sy  o r n on existan t docum entation I have seen  accom panying  som e other so ft­
w are .

9. Special user requirements: P u rch a se rs  o f th is  so ftw are  w ill find that a background in b o th  com ­
puters and accounting  (bookkeeping) w ill be u se fu l. The  better your background, the e a s ie r  it w ill be to 
in sta ll and use  th is  packag e . A  u se r w ith a b so lu te ly  no background in e ither fie ld  w ill probably have 
som e d iff icu lty  getting the p ackag e  up and running. A  u se r fa lling  so m ew here  in-between the tw o ex­
trem es m ay have a little  d ifficu lty  at f irs t , but shou ld  even tua lly  get the sys te m  running. T h e  error- 
trapp ing  rou tines m ay cau se  som e fru stra tio n , but w ill prevent the u se r from  m ost d isa s te rs .

10. Prlce/feature/quallty/evaluatlon:— T h is  so ftw are  package w ill not be su ita b le  for everyone— no 
packaged  so ftw are  is . Fo r tho se  w ho se  needs w ill be adequately served , th is  so ftw are  at $200.00 
($180.00 for the S B C S  package + $20.00 for the O sborne book) rep resen ts an exce llen t va lu e , and is  
one of the le s s  exp ensive  G /L p ackag es  ava ilab le  for the A P P L E  II.

11. Additional comments: T h e re  are  severa l e xce llen t G enera l Ledger p ackag es  cu rren tly  on the 
m arket (B P I S ys te m s , Apple C o ntro lle r, M icro-source Ledger P lu s  am ong others). E a c h  of th e se , in­
c lud ing  the S B C S  co nvers io n , h a s  its  good po ints and lim ita tio n s . The  p u rch ase r o f a  so ftw are  package 
o w es it to h im se lf and  the producer o f the so ftw are  to determ ine w hether any p a rticu la r p ackag e  w ill 
m eet the  u se r ’s  needs. S B C S  w arran tie s  its  so ftw are  ag a inst erro rs for one yea r. It a lso  o ffe rs  a 30-day, 
fu ll-pu rchase  refund, if the user fin d s  that the so ftw are  is  not a s  docum ented . T h e se  are  e xce lle n t w ar­
ra n tie s , but S B C S  canno t guarantee  that its  so ftw are  is  e xa c t ly  w hat yo u r  b u s in e ss  needs.

B efo re  buying an y  so ftw are  s it  down and determ ine, a s  p rec ise ly  a s  p o ss ib le , w hat you are  looking 
for. W hat do I n eed  th is  so ftw are  to do? W hat do I w ant it to do? D oes th is  so ftw are  m eet m y needs and 
w a n ts?  T ry  and bring the people who w ill be using the so ftw are  (your acco u ntan t, bookkeeper, d a ta  en­
try c le rk ) in on the d e c is io n — or at lea st a sk  for th e ir opinion. R em em ber— the m ore you know  about a ll 
the fa c to rs , the better d ec is io n  you w ill be ab le  to m ake.

E d ito rs  n o te —  The m an u factu rer com m en ts on the  rev iew  a s  fo llo w s : S B C S  G enera l Ledger 2.1 
(re leased  A ugust 1, 1980) e lim ina tes som e of the  lim ita tio n s m entioned in the  rev iew . V ers io n  2.1 w ill 
support a ll A P P L E  printer in te rface  ca rd s  and any printer w ith over 110 co lu m ns. If “ top o f fo rm ” is  not 
ava ilab le , it w ill be em ulated . V ers io n  2.1 runs under 3.2.1 DO S and m ay be used w ith the Language 
S ystem . W e w ill be o ffering a vers ion  for 3 .3 DO S a s  w ell a s  the A P P L E  III B u s in e s s  B a s ic .

There  is , however, one d isc re p a n cy  in the review . B e ca u se  o f e xten sive  error check in g , the  u se r c a n ­
not en ter any data  w h ich  w ill la te r c a u se  the system  to " c ra s h .”  W e are a lso  perform ing error check in g  
on the hardw are , a s  it is  not in fa llab le . The  on ly  tim e any data w ill be lost is  in c a se  of a  power fa ilu re  or 
a c c id e n ta lly  p ressing  "R e s e t"  during a posting se ss io n . Then on ly  the  current posting w ill be lo st. The  
prev ious postings m ade during the current se ss io n  w ill not be a ffec ted . T h e  condition  referred to in the 
review  w ill o ccu r on ly if a hardw are  m alfuctio n  (such  a s  a  d isk  or printer) is  detected w h ich  would resu lt 
in e rroneous data  being generated . Reco very  is  a s  s im p le  a s  reverting to the backup  d iske tte  (a fte r cor­
recting  the m alfuction ).

I ag ree  w ith  the review er in that the  u se r should firs t e stab lish  h is  or her needs. S in c e  the O sborne 
m an ua ls are  read ily  ava ilab le , one can  e a s ily  se e  if the O sborne m ethodology w ill fu lfill th o se  needs. If 
not, then a  m ajor d isappo intm ent can  be avoided . If their needs are  a lm o st  m et, the n e ce ssa ry  m o d ifica­
tio n s can  be d iscu sse d  in deta il.
12. Reviewer: Ted N eedlem an, 67 W est Burda P la c e , Spring  V a lley , N Y 10977



S B C S
GENERAL LEDGER

offers you

V irtually com p le te  fle x ib il­
ity  in form atting ba lance  

an d  in com e state-

for MAXIMUM 
PERFORMANCE

W ITH VOUR

Apple II

W e are the authorized  
c e n t e r  f o r  O s b o r n e /  
M cG raw -H ill providing 
you with business p a ck ­
ages that w ill do every­
thing the O sborne So ft­
w are  w ill do in addition to 
m any features w e have 
added.

in
sh e e ts  
m ents.
■ 3 1 - c h a ra c te r  a c c o u n t 

names
■ 6  digit num bers.
■ 10 levels of subtotals for 

more detailed income state­
ments and balance sheets

■ up to  9 departm ents.
A cash journal that auto­
matically calculates the prop­
er off-setting entry and allows 
a 33-character transaction 
description.

A  balance sheet and income statement for the current month, 
quarter, or any of the previous three quarters.

B E  S U R E  TO R E A D  T H E  M IC R O S C O P E  R E V IE W  
O F G / L  IN T H IS  IS S U E !

ACCOUNTS RECEIVABLE a llow s you  to:
■ Enter invo ices at any  time.
■ Keep track of invo ice  am ounts, sh ipping  ch arg es , and sa les 

tax  (autom atica lly  com puted)
■ A ccum u late  total paym ents includ ing progress billing infor­

mation on each invoice.
■ Prin t reports w h ich  list unbilled invo ices, unpaid invo ices, 

and paid invoices
■ O btain an aging an a lys is  of unpaid invoices
■ Assign  you r own alphanum eric custom er code
■ M aintain the date o f the last activity for each  custom er, as 

w ell a s  am ounts billed th is year and last year.
■ Print Custom er Statem ents. (Statem ents available through 

S B C S ) .

A cco u n ts  Receivab le is ava ilab le independently or can  be 
integrated with the G en era l Ledger program 

In the final analysis, making your bookkeeping easier is what 
our software is  all about. There is virtually no limit on entries 
since you may process them as often as you like. These 
packages will support any printer/interlace combination.

G en era l Ledger requires one hundred ten co lum ns 
A ccou nts R eceivab le requires one hundred thirty colum ns. 

Suggested Retail
I n d iv id u a l ly ................................................................................................................  S 1 8 0  0 0
T o g e t h e r ...................................................................................................................... S 3 3 0  0 0

M c G ra w - H i l l  m a n u a ls  ( r e q u ir e d  lo r  d o c u m e n t a t io n ) . .  $ 2 0  0 0  e a
A va ila b le  Iro m  yo u r lo c a l A pp le  D ealer o r co n ta ct S 8 C S

YOU NEED EXPERIENCE W ORKING FOR YOU!
C o ntact or w rite : _____

•  SM ALL BUSINESS COMPUTER SYSTEM S
#  4 1 4 0  G re e n w o o d  —  L in c o ln ,  N e b r a s k a  6 8 5 0 4  — ( 4 0 2 )  4 6 7 - 1 8 7 8

WAIT!
DID YOU KNOW THAT

•  T h e r e  is  a  n e w  m a g a z i n e  d e v o f e d  e x c l u s i v e l y

lo  r e v i e w i n g  A P P L E  I I  s o l l w a r e  P

•  U s  n a m e  is  P E E L IN G S  I I P

•  Y o u  h a v e  m i s s e d  2 0  v a l u a b l e  r e v i e w s  p e r  i s s u e ?

•  S i x  i s s u e s / y e a r  a r e a  m e r e  $15

D e a le r In q u ir ie s  Inv ited

9 4 5  B ro o k  C i r c le  

L a s  C r u c e s . NM 8 8 0 0 1

T e l .  5 0 5 / 5 2 3  5 0 8 8  (E v e .)

r  FOREIGN ORDERS ADD S 'O

Find Your Way Around  
The N ew  Apple" DOS  
W ith  The Dal<in5' 
Program m ing Aids 3.3*

ro increase program

Dakin5 Corporation. a Co lorado soft­
ware hoove, is making available 10  the 
public 12 u iilny programs on one 16 
secio r d iske tte . u tili/m K  the new 
Apple D O S  3.3, which provides 23% 
m ore storage

A ll o l the DakinS Programming 
Aids 3.3 programs are also com pat­
ib le  w ith the Corvus D isk  D rive 
system, 
features

•  Remove REM  statements, un re f­
erenced (dead) code, and com ­
press code
speed and save m em ory an« 
space

•  Copy any We o r program (rom 
one diskette to  another. O n ly  the 
nam e k  needed

•  Print or display a lin e  cross refer­
ence and variable nam e cross 
reference.

•  Prim or display all o r selected 
records from a text file.

•  Display any sector o l a given file 
or program, and then update any 
data w ithin that sector, or specify 
the sector you w ish to update, 
such as d irectory sectors and sec­
tors o ccupied by DOS.

A p p le  rt j  iC K ttte icd  l r * f c m j ik  o t App le  
C om pu te r In c . The C o n tro lle r » .iie g t> ie ie d  
tradem ark  o ( D jk in S  C o rp o m io n

•  Create, print and modify your 
own text and Exec files.

•  Perform  20-digit arithmetic.
•  Copy a diskette without DOS; 

in it ia liz e  w itho ut D O S ; verify 
so u rce  d iske tte ; ve rify  copied 
data is the same as the original.

•  Use a p owerful data entry routine 
that handles both string and nu­
m eric data.

Plus M any M ore  Utility Programs 
lo r Sophisticated Programmers

M any of these utility programs have 
l>een developed and tested for in- 
house use w h ile  producing TheC on- 
tfo llw ’" business package for Apple 
C om jR jter Inc.

Each programming aids package 
includes a program d iskette and  very 
com plete docum entation, all attrac­
tively packaged in  a padded, blue 
print vinyl 3-hole notebook w ith sil­
ver lettering. A n  identifying lab  sepa­
rates each program for convenient 
reference.

S ec  your A pp le  dealer o r contact 
Dakin5 Corporation . P .O . Box 21187. 
D enver. C o lo . 80221. Telephone: 800- 
525-W63 V ISA  o r M C  welcom e.

D a k in SayVK)/\AliON
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Microprocessors in Medicine: the 6502
Part 1

by Jerry W. Froelich, M.D.

Th e co lum n th is  m onth and the next, w ritten together with 
J a c k  W . Sm ith , M .D., w ill inform readers on vario us u se s  of com ­
puters in m ed ica l education  and w ill provide an  exam p le  o f how 
the 6502 m icro p ro cesso r is  ab le  to perform  ta sk s  in m edical 
ed ucation  nearly  a s  w e ll a s  large com puter sy s te m s . (Dr. Sm ith 
is  a  C lin ica l Fe llo w  in Patho logy, In structo r in A llied  H ealth , and 
Ph .D . can d id a te  in Com puter S c ie n c e  at O hio S ta te  U niversity , 
C o lum b us, Ohio.)

Com p uters in m ed ica l education  can  be divided into three ma­
jo r ca te g o rie s : com p uter-assisted  eva luation  (C A E ), computer- 
a ided instruction  (C A I), and s im u la tio n s . T h ese  categ o ries in­
c lud e  te stin g , s ta t is t ic a l a n a ly s is  o f te st re su lts , stud y p rescrip ­
tio n s, tu toring , d iag n o s is  and treatm ent gu idance , sim u lation  of 
p ro ce sse s , and sim u lation  of pa tient-physic ian  encounters. 
T h ese  se rve  a s  an  extension  o f the c la ss ro o m  and not a s 
rep lacem ent of the teacher. W ith the ap p lica tio n  of sm a ll, inex­
p ensive  m icro p ro cesso rs , su ch  a s  the 6502, p h y s ic ia n s  can  now 
a cq u ire  continu ing  education c re d its  (proof of furthering their 
m ed ica l education  to s ta y  curren t w ith  m ed ica l p ractice) by 
review ing program s on the ir ow n com puters .

The  u se  of com p uters in m ed ica l education th u s  rang es from 
s im p le  d isp lay  of inform ation to a so p h istica ted  in teraction  w ith 
the p h ys ic ian . T h e  d iscu ss io n  presented here co ve rs  only a  part 
of that range. T h is  m onth w e w ill cover the theoretica l a sp ec ts  
of "C o m p u te rs  in M edical E d u ca tio n " and next m onth w e w ill 
c ite  exam p les .

C A E

C A E  u se s  com p uters to  handle  ad m in istra tive  cho res. The 
com puter can  adm in iste r exa m in a tio n s and sco re  them  im ­
m ediate ly or grade exam in a tio n s taken at a  p revious tim e. It can 
then m ake a s ta t is t ic a l a n a ly s is  of a  stu d en t's  perform ance and 
o ffe r stud y p rescrip tio ns (re fe rences to appropriate m ateria l) to 
a id  the student in com pensating  for d e fic ie n c ie s . G roup perfor­
m ance can  a ls o  be com piled . The  in teractive  cap ab ility  o f the 
com puter is  not, however, fu lly  realized in com puter-aided 
eva luation .

C A I

G en e ra lly  sp eak ing , in  com puter-aided instruction , the com ­
puter a c ts  a s  a tutor, private ly coach ing  stud en ts and helping 
them  acq u ire  in form ation  in a  p a rticu la r su b jec t. Th e  com puter 
d is se m in a te s  inform ation and te s ts  a  stu d en t’s  com prehension 
and reca ll. The  com puter can  a lso  teach  and test a  student on 
how to interpret in form ation . Fo r exam p le , a  C A I program  could 
in troduce a stud ent to  the ph ysio lo g ica l, b iochem ica l, and 
g enetic  o rgan ization  of bacteria , v iru se s , and p a ra s ite s . A fter 
the stud ent h a s  been coached  and tested on the b a s ic  con­
ce p ts , the com puter could  present the stud ent w ith  a num ber of 
o rg an ism s to  c la s s ify . Problem  a re a s  would prompt rem edial in­
structio n , until the student reached a  p reviously  estab lished  
level of learning .

Th ere  a re  severa l ad vantages to presenting m ateria l in th is 
w ay : (1) F a cu lty  m em bers a re  not resp onsib le  for d issem inating  
repetitive in form ation  and are  free to pursue c reative  endeavors. 
(2) C A I c a n  be used to supplem ent trad itional educational 
te ch n iq u e s (lectu re  and laboratory work), w h ich  m ay su ffe r 
b e cau se  o f budget c u ts . (3) New know ledge can  be incorporated

m ore e a s ily  in the com puter da ta  b a se  than in re fe rence  books, 
thus decreas ing  the tim e lap se  betw een a va ila b ility  o f fa c ts  and 
their tran sm iss io n  to  stud en ts and p h ys ic ia n s . (4) S tu d e n ts can 
b yp a ss  fam ilia r m ateria l. T h is  is  e sp e c ia lly  im portant in m edical 
e d u ca tio n  w h e re  s tu d e n ts  va ry  w id e ly  in e d u c a tio n a l 
background s. (5) C A I is  e ffic ie n t, in that a  student c a n  m aster a 
su b ject in le s s  tim e than is  u su a lly  n e c e ssa ry  w ith  trad itional 
m ethods. (6) Instruction  is  ind iv idual, b ased  on the sp ec ific  
ab ilit ie s  o f the student. H is  a c tio n s  produce a lm o st in stan t, 
positive  feed back  or co rrection a l in structio n . (7) M ultim edia 
presentation  is  e a s ily  incorporated in th is  te ch n iq ue . Current 
p ro jects in CA I involve the use o f h igh-reso lution graphic 
sc re e n s  and com puter-controlled s lid e  p ro jecto rs , a s  additional 
in structiona l too ls.

Simulations
Ed u catio n a l s im u la t io n s a re  of tw o va rie t ie s : s im u la t io n s  of 

b io log ical p ro ce sse s  (p hysio log ica l, b io chem ica l, e tc .) and 
sim u la tio n s of patient-physic ian  en co u n te rs . P ro c e ss  s im u la ­
tion d isp la y s  a  m odel o f "real-w orld" even ts , w hen the actua l 
event is  c o st ly , unm anageab le , or dangerous to  d u p lica te . More 
im portantly, a  p rec ise  m odel o f an event need not e x is t  to 
s im u la te  the event ad equate ly  fo r ed ucatio na l pu rposes. 
S im u la t io n s are a convenient w ay for the student to a ss im ila te  
inform ation acqu ired  in the c la ssro o m .

An exam p le  o f p ro ce ss  s im u la tio n  would be a  com puter pro­
gram  that s im u la te s  the growth o f a  ce ll sy s te m . From  th e  com ­
puter te rm inal, the student c a n  m anipu la te  ce rta in  va riab le s , 
su ch  a s  death rate , m utation rate , and grow th rate . T h e  im pact 
of a  p a rticu la r m anipu la tion , in con junction  w ith  other variab le s 
o f the system , can  then be in stan tly  d isp layed  on a  com puter 
term inal.

A  com puter program  to s im u la te  the pa tient-physic ian  en­
counter can  do the fo llow ing : (1) p resent a su m m ary  o f the pa­
t ie n t's  m edical c a se  or accep t a  c a s e  from  the stud ent; (2) a llow  
the student to  acq u ire  inform ation about the patient through a 
d ia logue w ith  the com puter (th is in teraction  w ould inc lude infor­
m ation about the p a tien t’s  h isto ry , laborato ry find in g s, and 
p h ys ica l exam  findings); (3) d isp lay  in form ation  on the ava ila b ili­
ty , tim e, and co st of procedures needed for th e  patient; (4) a sk  
the student for a  prelim inary d ia g n o s is  and treatm ent stra teg y 
or rece ive  d iag n o stic  and treatm ent ad v ice ; (5) exp lo re  the e f­
fe c ts  o f su ch  treatm ent along with the a c c u ra cy  o f the 
d iag n o s is ; (6) com pare the stud ent’ s  resp o nse  to the resp o nses 
o f exp erts .

The  patient-physic ian  sim u lation  h a s  severa l ad van tag e s . The 
student is  exp osed  to the problem -solving nature o f c lin ica l 
m ed ic ine . The  sim u lation  is  w ithout r isk  to p a tien ts : th e  student 
is  g iven the opportunity v ica rio u s ly  to  pa rtic ip a te  in patient 
m anagem ent w here  c lin ica l judgem ent is  required . A n  addi­
tional m erit is  that m anagem ent can  be stud ied  by design , 
rather than  by the ava ila b ility  o f p a tien ts w ith  particu la r 
d ise a se s .

The  next co lum n w ill describ e  severa l current sy s te m s  used in 
m ed ica l ed ucation  and a  sp e c ific  A P P L E  ap p lica tio n , "A P P LE -  
ED ".

A d d ress co m m u n ica tio n s : c/o M a ssa c h u se tts  G enera l 
H osp ita l, Bo sto n , M A 02114
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Ohio Scientific Users: 
Stop Those SJ ERRORS

Correct the BASIC error message output, put 
out messages of your own, and more.

E.D.Morris Jr. 
3200 Washington 
Midland, Ml 48640

Tim Finkbeiner 
3710 Fuller 

Midland, Ml 48640

The o rig ina l O hio  S c ie n t if ic  video 
board cou ld  d isp lay  on ly 64 d ifferen t 
c h a ra c te rs : upper c a s e  le t te rs , 
num bers and punctuation . T h e  cur­
rent m odel video board d isp la y s  256 
d iffe re n t c h a ra c te rs : a ll o f the 
o rig ina l c h a ra c te rs  p lu s low er ca se  
and g ra p h ic s . T h is  c rea te d  an 
unw elcom e bonus for m ach in es 
w h ich  use  B A S IC  in RO M . The  error 
m e ssa g e s  now app ear in g rap h ics  
c h a ra c te rs  rather th an  in le tte rs . Fo r 
exam p le , w henever a syn tax error is  
m ade, the  u se r se e s

? S J  E R R O R  IN L IN E  10

T h e  O h io  S c ie n t i f i c  g ra p h ic s  
m anual e xp la in s  that the correct 
m essag e  is

?S N  E R R O R  IN L IN E  10

I m ake  enough sy n ta x  e rro rs that I 
no longer have to  look th is  one up. 
H o w e v e r , it b e c o m e s  a re a l 
n u isan ce  to  re fe r to the m anual for 
T ' l  o r C - *  e rro rs. The  second  
le tte r o f a ll the  error codes app ears 
a s  a g rap h ics  sym bol.

T h is  a r t ic le  d e sc rib e s  a patch for 
O hio  S c ie n t if ic  B A S IC  in ROM to 
convert the g rap h ics  ch a ra c te rs  in 
error m e ssa g e s  b ack  into readable 
le tte rs . T h ree  other sho rt patches 
are  a lso  inc luded  that a llo w  your 
B A S IC  to be custom ized  in a  unique 
w ay . T h e  sam e techn ique  for adding 
the patch  to ROM B A S IC  is  used in 
each  program . The  four program s 
are  w ritten  in B A S IC  for the 540

video board. REM  sta tem ents  in­
d ica te  ch an g es to be m ade for the 
Superboard . The  B A S IC  program s 
read d a ta  and crea te  a  m ach ine 
language patch . A  d isa ssm b ly  of 
each  patch  is  a lso  show n. O nce  the 
B A S IC  program  is  run, it can  be 
N EW ed and the m ach ine  program 
w ill rem ain untouched. If the  com ­
puter is  co ld-started , the  P O K E s  to 
lo ca tio n s  4 and 5 m ust be redone. 
A ll o f the  p atches s ta rt at hex lo ca ­
tion  $0240.

PROGRAM 1

10 REM OK REPLACEMENT

20 DATA 169,80,160,2,76,195,168

30 FOR X=576 TO 582

40 READ 0

50 POKE X,Q : NEXT

60 INPUT"NEW MESSAGE ";A$

70 B$=CHR$(10)+CHR$(13)

80 A$=B$+A$+B$+CHR$(0)

90 A=592

100 FOR X=1 TO LEN(A$)

110 POKE A,ASC(MID$(A$,X,1»

120 A=A+1 

130 NEXT

140 POKE 4,64:P0KE 5,2 

DISASSEMBLY FOR PROGRAM 1

0240 A950 LDA #$50

0242 A002 LDY #$02 

0244 4CC3A8 JMP $A8C3

Before  an  error m essag e  can  be 
co rrected , a  w ay  m ust be found to 
break into B A S IC  ju s t  when the 
m essag e  is  being printed. T h is  is 
d iff icu lt s in c e  B A S IC  is  m ostly  in 
ROM m em ory. There  is  a  sneaky  
w ay o f doing th is , a s  described  in 
the  rem ainder o f the  a rt ic le . Note 
c a r e fu l ly  th e  fo rm a t o f e rro r 
m essag es

? S -/ E R R O R
OK

T h e  “ O K ”  prompt a lw a y s  fo llo w s 
the error m essag e . To  output the 
“ O K ” prompt, the  B A S IC  interpreter 
jum ps to $0003. A t that ad d ress  you 
w ill find the m ach in e  code 4C  C3 
A8 w h ich  m eans JM P  $003. At that 
ad d re ss  is  found the m ach ine  code 
4C  C 3  A8 w h ich  m eans JM P  $A 8C3 . 
A cco rd ing  to an a rt ic le  in M ICRO , 
Novem ber 1979, (18:9), $A8C3 is  a 
sub routine  to print a m essa g e . The  
ad d re ss  of the m essag e  to be out­
put is  in the  A  (ADL) and Y  (ADH) 
reg iste rs . S in ce  the lo ca tio n s  $0003,
0004, and 0005 a re  in RAM , th ese  
lo ca tio n s  can  be changed to divert 
the  com puter to our own subroutine 
instead .

Befo re  attem pting the error co r­
rection  program , let’s  try  a  s im p ler 
problem  firs t to dem onstrate  the 
techn ique . Suppose  w e don't like 
the “ O K ”  prom pt. If the  com puter 
can  be intercepted on its  w ay  to the 
m essag e  routine, the va lu e s  in the A 
and Y  reg iste rs can  be changed to 
point to a  new  m essag e  of our 
cho o sing . T h e  firs t B A S IC  program
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does e xa c t ly  th a t. (If you w ant to 
c o n v e r t  yo u r  O h io  S c ie n t i f i c  
m ach in e  to a  P E T , run the B A S IC  
program  and IN PU T “ R E A D Y ”  a s  the 
new  m essa g e .) Y o u r new  prompt 
p lus appropriate line feed s and c a r­
riage  returns are  stored in $0250. 
B A S IC ’s  po inters are  changed to 
a im  at the new  m essag e . Instead  of 
" O K ” your com puter w ill respond 
w ith  "R E A D Y ”  o r “ I ’M W A IT IN G ”  or 
w hatever you choose .

PROGRAM 2

10 REM ERROR MESSAGE CORRECTION 

20 DATA 72,173

30 DATA 64,215 :REM SUPERBOARD 101,211 

40 DATA 201,63,208,8,173 

50 DATA 66,215 :REM SUPERBOARD 103,211 

60 DATA 41,127,141

70 DATA 66,215 :REM SUPERBOARD 103,211

80 DATA 104,76,195,168,0,0

90 FOR X=576 TO 597

100 READ 0

110 POKE X,Q

120 NEXT

130 POKE 4,64 :POKE 5,2 

DISASSEMBLY FOR PROGRAM 2

0240 48 PHA

0241 AD40D7 LDA $D740 

0244 C93F CMP #$3F 

0246 D008 BNE $0250 

0248 AD42D7 LDA $D742 

024B 297F AND #$7F 

024D 8D42D7 STA $D742

0250 68 PLA

0251 4CC3A8 JMP $A8C3

W e now have a  m ethod of d etec­
ting the “ O K ”  prompt, but " O K ”  ap­
pears m any tim es , other than  after 
an error m essag e . N otice  that “ ? ”  
a p p ea rs  on the line  above the "O K ” 
w henever an error is  printed. A fter 
every prompt m essag e , the com ­
puter e xa m in es  the sp ace  d irectly  
above the “ O " in “ O K ” . W henever a 
“ ? ”  is  fo u n d , th e  d e fe c t iv e  
c h a ra c te r  in the error m essag e  ap ­
p ears on the screen  two sp a ce s  to 
the right. T h is  g rap h ics  ch a racte r 
can  be changed into the co rrect let­

ter by resetting the high order bit. 
Program  2 w ill detect when an error 
m essag e  app ears on the screen  and 
re s e t  th is  b it  to th e  c o rre c t  
ch a racte r. Note the three lines 
w h ich  m ust be changed if you are 
u s in g  a  S u p e r b o a r d .  T h e  
d isa sse m b ly  is  fo r the  540 ve rs ion . If 
you m ake an error w h ile  in the  S A V E  
m ode, you w ill see  in s lo w  motion 
that the inco rrect ch a ra c te r  f irs t  ap ­
pears and then is  co rrected . W ith 
th is  patch in  your B A S IC  you are 
now free to m ake all so rts  of erro rs 
w ithout fear of tho se  funny looking 
g rap h ics  ch a ra c te rs  appearing . Nor­
m al g rap h ics  w ill not be a ffected .

The  sam e m ethod used to detect 
an error m essag e  can  be used to 
se n se  a u se r input. If you enter 
" A B C "  the com puter w ill d isp lay

A B C
(b lank line)
?S N  E R R O R
OK

The user input appears 3  lines 
d irectly  above“ O K ” . T h e  com puter 
can  ch e ck  th is  line  a g a in st a 
keyword. T h is  schem e  can  be used 
to add com m ands to B A S IC . Fo r e x ­
am ple , program  3 is  a m ach ine 
language screen  c le a r. O nce  the 
B A S IC  program  h as been loaded 
and run, typing a “ !”  and carriage  
return w ill trigger the  screen  c lea r 
program . L in e  50 o f the  B A S IC  pro­
gram  is  the  A S C II value  o f the trig ­
ger ch a racte r. T h is  can  be changed 
to w hatever you w ish . Chang ing  line 
50 to “ DATA 35" w ill a llow  a  "# ”  to 
c le a r the sc reen .

Program  4  u se s  a m ultip le  letter 
keyword w h ich  gets stored at $0260. 
A  m essag e  of your choosing  is  
sto red  at $0280.W hen you load and 
run the B A S IC  program , you m ust 
e n te r  a “ K E Y W O R D ”  a n d  a 
“ M E S S A G E ” . F o r  e xa m p le  you 
m ight enter “ K ILO B A U D " and “ I 
L IK E  M ICRO  B E T T E R ” . W henever 
the “ O K "  prompt app ears , the  com ­
puter w ill search  for a m atch  to your 
keyword. If a m atch  is  found, your 
m essag e  w ill be output to the 
sc reen . Respond ing  w ith  a m essage  
is  not p a rticu la rly  u se fu l, except to 
am aze your friends. However, once 
you understand the techn ique of 
keyword detection , the m ach ine  pro­
gram  can  be altered  to do your bid­
ding. You can  even w rite  a program 
w h ich  requires a secre t passw ord 
before it w ill run.

PROGRAM 3 

10 REM SCREEN CLEAR 

20 DATA 72,173

30 DATA 192,214 :REM SUPERBOARD 37,211 

40 DATA 201

50 DATA 33 : REM ASCII TRIGGER

60 DATA 208,35,138,72,169

70 DATA 32,162,0,157,0,208,157,0

80 DATA 209,157,0,210,157,0,211,157,0

90 DATA 212,157,0,213,157,0,214

100 DATA 157,0,215,232,208,229

110 DATA 104,170,104,76,195,168

120 FOR X=576 TO 622

130 READ Q

140 POKE X,Q

150 NEXT

160 POKE 4,64:POKE 5,2

DISASSEMBLY FOR PROGRAM 3

0240 48 PHA

0241 ADC0D6 LDA $D6C0

0244 C921 CMP #$21

0246 D023 BNE $026B

0248 8A TXA

0249 48 PHA

024A A920 LDA #$20

024C A200 LDX #$00

024E 9D00D0 STA $D000,X

0251 9D00D1 STA $D100,X

0254 9D00D2 STA $D200,X

0257 9D00D3 STA $D300,X

025A 9D00D4 STA $D400,X

025D 9D00D5 STA $D500,X

0260 9D00D6 STA $D600,X

0263 9D00D7 STA $D700,X

0266 E8 INX

0267 D0E5 BNE $024E

0269 68 PLA

026A AA TAX

026B 68 PLA

026C 4CC3A8 JMP :EA8C3

PROGRAM 4

10 REM INSERT MESSAGE ON CUE

20 DATA 72,152,72,172,63,2,185,96,2,217

30 DATA 192,214 :REM SUPERBOARD 37,211
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40 DATA 208,12/136,208,245,104,104 

50 DATA 169,128,160,2,76,195,168 

60 DATA 104,168,104,76,195,168 

70 FOR X=576 TO 607

80 READ Q 

90 POKE X,Q 

100 NEXT

110 INPUT"KEYWORD ";A$

120 A=608

130 POKE 575,LEN(A$)-1 

140 FOR X=1 TO LEN<A$)

150 POKE A,ASC(MID$(A$,X,1))

160 A=A+1:NEXT

170 INPUT"MESSAGE ";A$

180 B$=CHR$(10)+CHR$(13)

190 A$=B$+A$+B$+CHR$(0)

200 A=640

210 FOR X=1 TO LEN (A$)

220 POKE A,ASC(MID$(A$,X,1))

230 A=A+1:NEXT

240 POKE 4,64:POKE 5,2

DISASSEMBLY FOR PROGRAM 4

0240 48

0241 98

0242 48

0243 AC3F02 

0246 B96002 

0249 D9C0D6 

024C DOOC 

024E 88 

024F D0F5

0251 68

0252 68

0253 A980 

0255 A002 

0257 4CC3A8 

025A 68 

025B A8 

025C 68 

025D 4CC3A8

PHA

TYA

PHA

LDY $023F 

LDA $0260,Y 

CMP $D6C0,Y 

BNE $025A 

DEY

BNE $0246

PLA

PLA

LDA #$80 

LDY #$02 

JMP $A8C3 

PLA 

TAY 

PLA

JMP $A8C3

A
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051
V id e o  G a m e s  1 ..................................................................................................................................................... $15 .
T h re e  G a m e s . H ead -O n  is  lik e  th e  p o p u la r  a rc a d e  g a m e . T a n k  B a tt le  i s  a 
ta n k  g a m e  fo r  tw o  to  fo u r . T ra p ! i s  a n  e n h a n c e d  b lo c k a d e  s t y le  g am e .

V id e o  G a m e s  2 ..................................................................................................................................................... $1 5 .
T h re e  g a m e s . G re m lin  H u n t is  a n  a rc a d e -s ty le  g a m e  fo r  o n e  to  th re e . G un- 
f ig h t  i s  a  d ue l o f m o b ile  a r t il le ry . In d y  is  a  ra c e  g a m e  fo r  o n e  o r  tw o .

A d v e n tu re : M aro o ned  In  S p a c e .......................................................................................................... $12 .
A n  a d v e n tu re  th a t  r u n s  in  8 K ! S a v e  yo u r s h ip  a n d  y o u rs e lf  fro m  d e s tru c t io n .

D u ng eo n  C h a s e ...................................................................................................................................................$10 .
A  rea l- t im e  v id e o  g a m e  w h e re  yo u  e x p lo re  a  tw e n ty  le ve l d un g eo n .

B o a rd  G a m e s  1..................................................................................................................................................... $15 .
T w o  g a m e s . M in i-g om o ku  is  a  m a c h in e  la n g u a g e  v e rs io n  o f  f ive  s to n e s  
g om o ku . C u b ic  is  a  3-D tic - ta c -to e  g a m e . B o th  w ith  g ra p h ic s .

D is a s s e m b le r .........................................................................................................................................................$ 1 2 .
U s e  t h is  to  lo o k  a t th e  R O M s  in  y o u r  m a c h in e  to  s e e  w h a t m a k e s  B A S IC  
t ic k . R e c o n s t ru c t  th e  a s s e m b le r  s o u rc e  c o d e  o f m a c h in e  la n g u a g e  pro­
g ra m s  to  u n d e rs ta n d  h o w  th e y  w o rk . O U r d is a s s e m b le r  o u tp u ts  u n iq u e  s u f ­
f ix e s  w h ic h  id e n t ify  th e  a d d re ss in g  m o d e b e in g  u s e d , n o  o th e r  p ro g ra m  h a s  
th is !

S u p e r ! B io rh y th m s .............................................................................................................................................$1 5 .
A  so p h is t ic a te d  b io rh y th m  p ro g ram  w ith  m a n y  u n iq u e  fe a tu re s .

C1 S h o rth a n d .................................................................................................................................................... .$ 1 2 .
U s e  o n ly  tw o  k e y s  to  e n te r a n y  o n e  o f th e  B A S IC  c o m m a n d s  o r  k e yw o rd s . 
S a v e s  m u ch  typ in g  w h e n  en te r in g  p ro g ra m s . W r it te n  In m a c h in e  la n g u a g e .

F o r  a l l  B A S IC - in -R O M  s y s te m s . S e le c te d  p ro g ra m s  a v a ila b le  o n  d is k . C o lo r 
a n d  so u n d  o n  v id e o  g a m e s .

S e n d  fo r  f re e  c a ta lo g  U sin g  m a n y  m o re  p ro g ra m s .

Orion Software Associates 
147 Main Street 

. Ossining, NY 10562

OSI SOFTWARE FOR OSI OSI
W e  H a v e  O ve r 100 H ig h  Q u a lity  P ro g ram s For O h io  S c ie n t if ic  S y ste m s

A D V EN TU R ES  AND G A M ES 

A d v e n t u re s  - T h e s e  in t e r a c t iv e  fa n t a s ie s  w i l l  f it  
in  8 K !  Y o u  g iv e  y o u r  c o m p u te r  p la in  e n g lis h  

c o m m a n d s  a s  y o u  t r y  to  s u rv iv e .

E S C A P E  F R O M  M A R S

Y o u  a w a k e n  in  a  s p a c e s h ip  o n  M a rs . Y o u ’ re in  
t ro u b le  b u t e x p lo r in g  t h e  n e a rb y  M a rt ia n  c ity  
m a y  s a v e  yo u .

D E A T H S H IP

T h is  i s  a  c r u is e  y o u  w o n 't  fo rg e t  - i f  y o u  s u r v iv e  it! 

A d v e n t u re s  $ 1 4 .9 5  T a p e  o r  5 % ’’ D is k  
$ 1 5 .9 5  8 "  D is k  

S T A R F IG H T E R  $ 5 .9 5

R e a lt im e  s p a c e  w a r  w it h  r e a l is t ic  w e a p o n s  a n d  a 
w o r k in g  in s t ru m e n t  p a n e l.

A L IE N  IN V A D E R  6 .9 5  ( 7 .9 5  fo r  c o lo r  a n d  s o u n d )

R o w s  o f  m a rc h in g  m u n c h in g  m o n s te r s  m a rc h  o n  
e a r th .

T IM E  T R E K  $ 9 .9 5

A  re a l t im e  S ta r t re k  w ith  g o o d  g r a p h ic s .

N e w  M o n ito r R O M  $ 3 9 .9 5 . G iv e s  B A S IC  in  ROM  
m a c h in e s  fu ll e d it  fe a tu re s  a n d  m o re . S u p p o r ts  V id e o  
M o d s . S e n d  fo r  d o c u m e n ta t io n .

A n d  lo t s ,  lo t s ,  lo t s  m o re l

T E X T  E D IT O R S  F O R  A L L  S Y S T E M S I !

T h e s e  p ro g ra m s  a l lo w  th e  e d it in g  o f  b a s ic  
p ro g ra m  l in e s .  A ll  a l lo w  fo r  in s e r t io n , d e le t io n , 
a n d  c o r re c t io n  in  t h e  m id d le  o f  a lr e a d y  e n te re d  
l in e s .  N o  m o re  re ty p in g .

C l  P  C U R S O R  C O N T R O L  (T e x t  E d i to r )  $ 9 .9 5  

T a k e s  1 6 6  B y te s  o f  R A M  a n d  a d d s , b e s id e s  te x t  
e d it in g , o n e  k e y  in s ta n t  s c re e n  c le a r .

C 2 P / C 4 P  C U R S O R  $ 9 .9 5

T a k e s  3 6 6  B Y T E S  to  a d d  P E T  l ik e  c u r s o r  
f u n c t io n s .  E n t e r  o r  c o r re c t  c o p y  fro m  a n y  lo c a t io n  
o n  t h e  s c r e e n .

S U P E R D I S K  $ 2 4 .9 5  fo r  5 "  $ 2 6 .9 5  fo r  8

H a s  a t e x t  e d ito r  fo r  6 5 D  p lu s  a  g re a t  n e w  
B E X E C ’ ,  a  r e n u m b e re r , s e a r c h ,  a  v a r ia b le  ta b le  
m a k e r  a n d  D is k v u  * lo t s  o f  u t i l i t y  fo r  t h e  m o n e y .

W e  a ls o  h a v e  2 5  d a ta  s h e e t s  a v a i la b le  s u c h  a s :  

IM P L E M E N T IN G  T H E  S E C R E T  S O U N D  P O R T  O N  
T H E  C 1 P  $ 4 .0 0

H O W  T O  D O  H IG H  S P E E D  G R A P H IC S  IN  B A S IC  
$ 4 .0 0

H O W  T O  R E A D  A  L IN E  O F  M IC R O S O F T  $ 1 .0 0

J O Y S T IC K  IN S T R U C T IO N S  A N D  P L A N S  F O R  
C 1 P  $ 3 .0 0

S A V IN G  D A T A  O N  T A P E  $ 4 .0 0  

T H E  A A R D V A R K  J O U R N A L  

A  tu to r ia l b im o n th ly  jo u rn a l o f h o w  to  a r t ic le s  
$ 9 .0 0

0 
s
1

O u r $ 1 .0 0  c a ta lo g  c o n t a in s  a  f re e  p ro g ra m  lis t in g , p ro g ra m m in g  h in t s ,  l is t s  o f  P E E K  a n d  P O K E  lo c a t io n s  a n d  o th e r  s t u f f  th a t  O S I  
fo r g o l to  m e n t io n  a n d  lo t s  m o re  p ro g ra m s  l ik e  M o d e m  D r iv e r s , T e rm in a l P ro g ra m s , a n d  B u s in e s s  S tu f f .

Aardvark Techn ica l S e rv ices 1 69 0  Bolton, W alled  Lake, Ml 4 8 0 8 8  (313) 669-3110



OUR UNIQUE DESIGN PHILOSOPHY
MORE is MORE

WE PACK MORE FEATURES ON EVERY BOARD
T h is  m u lti-p u rp o se  e x p a n s io n  board  p ro v id e s  m em o ry  e x p a n s io n  o f up to  4 8 K  a n d  in c lu d e s  

an  E P R O M  p ro g ram m er, tw o  v e rs a t i le  in te r fa c e  a d a p te rs , and  a p ro to typ in g  a re a . 
D R A M  P L U S  is  fu l ly  c o m p a tib le  w ith  A IM , S Y M , K IM  (A S K ) m ic ro c o m p u te rs .

FEATURES —DRAM PLUS— BENEFITS
16 o r 3 2 K  n e w  g e n e ra tio n  d y n a m ic  RAM  w ith  a l l  re fre sh  
h an d led  on th e  b o a rd  a n d  c o m p le te ly  t ra n sp a re n t to  A S K  
m ic ro c o m p u te rs . M em ory a d d re s s a b le  in in d ep en d en t 4 K  
s e g m e n ts  p la c e d  on 4 K  b o u n d a rie s .

P ro v is io n s  p rov ided  fo r fo u r R O M s o r  E P R O M s  - u p  to  16K  
n o n v o la t ile  m em o ry . E P R O M  P ro g ra m m e r fo r  2716/2516 2 K  
E P R O M s , and  2732/3532 4 K  E P R O M s . E P R O M s  pro­
g ram m ed  u n d e r a u to m a tic  v o lta g e  c o n tro l.
2  V e r s a t i le  in te r fa c e  a d a p te rs  (V IA s ) p rovide  40 i/O lin e s  
b ro ug ht o u t to th e  ed ge c o n n e c to r , 4  t im e rs , and  2  s h ift  
r e g is te rs . P ro to typ e  a re a  p ro v id e s  s p a c e  a n d  su p p o rt fo r the 
a d d it io n  o f s p e c ia l c irc u its .

R e q u ire s  o n ly  + 5V  a t 1 am p  a n d  a n y  vo lta g e  b e tw e e n  + 1 2  
a n d  + 2 4  a t 150 m ill ia m p s . -5V is  g e n e ra te d  on b oard .

A S K  m ic ro c o m p u te rs  c a n  h a n d le  m o re  c o m p le x  s o ftw a re  
t a s k s  a n d  s to re  s ig n if ic a n t ly  m o re  d a ta . A d d ed  m em o ry  m ay  
b e  c o n t ig u o u s  w ith  e x is t in g  m e m o ry . N o n v o la t ile  m em ory  
fu rth e r e x p a n d s  th e  u s e  and  a p p lic a t io n  o f m ic ro c o m p u te rs .

D R A M  P L U S  p ro v id e s  u s e rs  a ll th e  h a rd w a re  a n d  s o ftw a re  
req u ired  to  p ro d u ce  E P R O M s .

T h e  V IA s  e n a b le s  u s e rs  to  in te r fa c e  k e y b o a rd s , p r in te rs , and  
o th e r d e v ic e s  to D R A M  P L U S  and/or th e  m ic ro c o m p u te r .

T h e  p ro to typ in g  a re a  e n a b le s  u s e rs  to  ad d  m e m o ry  w rite  
p ro te c t io n , m u lt ip le x  E P R O M 's , o r c o n tro l o th e r a p p lic a t io n  
s p e c if ic  d e v ic e s .

Y o u r  e x is t in g  p o w er su p p ly  is  p ro b a b ly  a d e q u a te  to  run 
D R A M  P L U S .

QUANTITY

VIDEO PLUS
DRAM PLUS: 16K RAM-S295, 32K RAM-S395 Standard Board $295, Options: 4K RAM-S50, 6502 Stand­

alone Processor-$20, Communications Provision-$35.

T h e  m o st v e r s a t i le  a n d  c o m p le te  in s ta n t  v id e o  e x p a n s io n  board  fo r  A IM , S Y M , K IM  (A S K ) m ic ro c o m p u te rs . In c lu d e s  m any  
u n iq u e  v id e o  fe a tu re s  p lu s  g e n e ra l p u rp o se  a n d  c o m m u n ic a t io n s  in te r fa c e s , 2 K  E P R O M  and  up to  7 K  R A M .

W ith  th e  65 02  m ic ro p ro c e s s o r  o p tio n , V ID E O  P L U S  II c a n  fu n c tio n  a s  a  s ta n d -a lo n e  te rm in a l.

FEATURES —VIDEO PLUS II— BENEFITS
A S K  V ID E O  P L U S ™  S o ftw a re  E P R O M  w o rk s  w ith  M o n ito rs , 
B A S IC , E d ito rs  a n d  o b s e rv e s  a l l  s ta n d a rd  p ro g ram m in g  co n ­
v e n t io n s . F a s t  s c ro llin g  a n d  f lic k e r- fre e  o p e ra tio n  su p p o rts  
A IM  k e yb o a rd , up per and  lo w e r c a s e , o r a n y  A S C I I keyb o ard . 
S o ftw a re  fu lly  su p p o rts  V ID E O  P L U S  II o p tio n s .

E P R O M  c h a ra c te r  g e n e ra to rs  p ro v id e  fo r  128 c h a ra c te r  se t 
w ith  2716  E P R O M , o r 256 c h a ra c te r  se t  w ith  u s e r  fu rn ish e d  
25 32 . P ro g ra m m a b le  C h a ra c te r  S iz e . S e le c t iv e  c h a ra c te r  
b la n k /u n b la n k . Im proved  keyb o a rd  in te r fa c e . R e v e rse  V ideo .

O p tio n a l S y s te m  F e a tu re s  a re : 2 K  d is p la y  R A M , 2 K  program  
c h a ra c te r  g e n e ra to r , 6502  s ta n d -a lo n e  p ro c e ss o r , A C IA  co m ­
m u n ic a t io n s  p ro v is io n .

In s ta n t v id e o  d is p la y  c a p a b il it y . S im p le  c a b le  co n n e c tio n  
p ro v id e s  fo r e a s y  in s ta lla t io n  and  Im m e d ia te  u s e : s im p ly  
"p lu g  in  and  g o " . S ta n d a rd  o p t io n s  a re  a v a ila b le  to  m eet 
u s e r 's  re q u ire m e n ts  fo r  fu tu re  m a jo r s y s te m  im p ro ve m e n ts .

D is p la y  re q u ire m e n ts  m ay  be ta ilo re d  to  m ee t a c tu a l 
a p p lic a t io n  re q u ire m e n ts  on a n  in d iv id u a l b a s is . U s e r  m ay  
s p e c ify  c h a ra c te r  se t , h e ig h t, w id th  a n d  s p a c in g  in a c c o rd ­
a n c e  w ith  s p e c if ic  a p p lic a t io n  d is p la y  a n d  m a n /m a ch in e  re ­
q u ire m e n ts . 2000-4000 c h a ra c te r s  o r lim ite d , h igh  re so lu t io n  
g ra p h ic  s c re e n  d is p la y s .

V ID E O  P L U S  II su p p o rts  m a jo r s y s te m  e n h a n c e m e n ts  w h ic h  
c a n  s ig n if ic a n t ly  e x te n d  u s e r ’s  p ro d u ct l ife  c y c le . A n y  c o m ­
b in a tio n  o f o p t io n s  m a y  b e  s p e c if ie d . A d d it io n a l c a p a b ility  
m a y  b e  ad ded  to  m eet c h a n g in g  a p p lic a t io n  re q u ire m e n ts  or 
p lan n ed  p ro d u ct lin e  im p ro vem e n ts .

All prices shown are US and Canadian only, and are exclusive of shipping charges and applicable taxes. Other Improved products now available Include: 
MOTHER PLUS II, PROTO PLUS II, POWER A PLUS II, and AIM PLUS II. For more information, contact:

I------W

1 34 Chelm sford  S t., Chelm sford , MA C
617/256-3649

01824

DEALER AND OEM DISCOUNTS AVAILABLE



OUR UNIQUE MARKETING PHILOSOPHY
MORE for LESS

WE PROVIDE PRODUCTS FOR COST-EFFECTIVE SOLUTIONS
A  fu l ly  fe a tu re d  m o th e r board  w ith  a  s ta n d a rd ize d  b u s , fu ll b u ffe r in g , a d d re s s  d e co d in g  fo r ad d in g  up to 5  e x p a n s io n  b o a rd s  to  

A IM , S Y M , K IM  (A S K ) m ic ro c o m p u te rs . M O T H E R  P L U S  II is  a ls o  a  m ic ro c o m p u te r su p p o rt board  p rov id in g  
c o n n e c t io n s  fo r  po w er, T T Y , a u d io  c a s s e t t e s , a n d  c a s s e t t e  c o n tro l re la y s .

FEATURES —MOTHER PLUS II— BENEFITS
A ll a d d re s s  l in e s , d a ta  l in e s  and  c o n tro l l in e s  a re  bu ffe red . 
A d d re s s  c o n tro l m a n a g e r re so lv e s  h o st/p e rip h e ra l a d d re ss  
c o n te n tio n .

S y s te m  i/O is  su p p o rte d  w ith  c o n n e c to rs  fo r T T Y  and  au d io  
c a s s e t t e s ; r e la y s  to  c o n tro l tw o  c a s s e t t e  re c o rd e rs ; P o rt A 
and  P o rt B  s o c k e t ; L E D  a u d io  in p u t m o n ito r , and  m ore .

S ta n d a rd  44  p in  ed ge c o n n e c to rs  p ro v id e  in te rco n n e ctio n  
fo r 5 e x p a n s io n  b o a rd s .

L a rg e  te rm in a l s t r ip  p ro v id e s  G N D , + 5 V , + 1 2 V , 1 u se r 
d e fin e d  vo lta g e , and  T T Y  I/O.

A d d re s s  d e co d in g  a n d  fu ll b u ffe rin g  p ro v id e s  th e  n e c e s s a ry  
in te r fa c e  to e a s i ly  add  b o a rd s  to in c re a s e  m ic ro c o m p u te r 
c a p a b il it ie s . No m ic ro c o m p u te r h a rd w a re  c h a n g e s  a re  re ­
q u ired  w hen  b o a rd s a re  ad d ed  v ia  M O T H E R  P L U S  II.

S im p le  s w itc h  s e t t in g s  p reven t b u s  c o n te n tio n  b e tw e e n  th e  
m ic ro c o m p u te r and  e x p a n s io n  b o a rd s .

T h e  s ta n d a rd  b u s  e lim in a te s  c a b le s  and  p e rm its  m o re  co m ­
p a c t a n d  e f f ic ie n t  p a ck a g in g .

T h e  te rm in a l s t r ip  s im p lif ie s  c o n n e c t io n s  a n d  su p p o rts  
s p e c ia l u s e r  re q u ire m e n ts .

DEALER AND OEM QUANTITY DISCOUNTS AVAILABLE

MOTHER PLUS II: $100. PROTO PLUS II: Unasssmbled-$45, Assembled-$60.
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In th is  m o n th 's  is s u e  o f O h io  S c ie n t if ic ’ s  Sm all 
S y s te m s  Jo u rn a l, w e a re  in troducing a new  word 
p ro ce ss in g  so ftw a re  sy s te m — W P-3. The  d e sc rip tio n , 
though brie f in  co m p ariso n  to the m agn itud e o f the 
sy s te m , w ill hop efu lly  co nvey  som e o f W P-3 's trem en­
dou s word p ro ce ss in g  power.

T w o  n e w  O h io  S c i e n t i f i c  g a m e  s o f t w a r e  
r e le a s e s — Z U LU  9 and  O S I IN V A D E R S  a re  a lso  
d e sc rib ed  in th is  is su e .

W e are  p leased  to  in c lu d e  in th is  is s u e  another 
con trib u ted  so ftw a re  fe a tu re — P IN B A L L  2001. Our 
th a n k s  to M r. Robert W iebe for th is  co n trib u tio n .

Th e  fin a l a r t ic le  th is  m onth is  a  p iece  o rig in a lly  
sch e d u le d  fo r th e  O ctober is s u e  o f M IC RO . It is  a  B A S IC  
routine fo r O S-65D V3.2  to  in c re a se  f i le  a c c e s s  e ffi­
c ie n c y  by up to  a  fa c to r o f 20.

A s  a lw a y s , com m ent on a rtic le  co n te n t is  w elcom e. 
O h io  S c ie n t if ic , Inc .

1333 So u th  C h illico th e  Road 
A u ro ra , O h io  44202

In tro d u c tio n  to  WP-3

W P-3 is  O h io  S c ie n t if ic ’ s  la te st w ord  p ro ce ss in g  so ft­
w are  s y s te m . Be fo re  d e scrib ing  som e o f W P-3 's s p e c if ic  
fe a tu re s , le t 's  b rie fly  review  a few  genera l word p ro c e ss­
ing co n ce p ts .

W ord p ro ce ss in g  is  the au tom ated  m an ip u la tio n  o f 
te x t. T h is  in c lu d e s in it ia l en try  o f te xt in to  a  word 
p ro ce ss in g  sy s te m , ed iting  o f p rev io u s ly  en tered  text 
and  fo rm atted  printing o f te x t. T h e  text its e lf  can  be a 
form  le tte r, a  te ch n ica l m anua l o r the ch a p te rs  o f a  
book. O r it cou ld  be an y  o ther te x tu a l m ate ria l th a t you 
w an t to  print w itho u t e rro rs , o r you w ill be printing a 
num ber o f tim es w ith  m inor re v is io n s  from  one printing 
to another.

T h e re  a re  th ree b a s ic  s te p s  invo lved in u s ing  a word 
p ro ce ss in g  sy s te m .

1 . Entry o f new  text.
2 . Editing o r co rrectin g  p rev io u s ly  entered text.
3 . Output o f p rev io usly  entered text w ith  fo rm at­

ting  su ch  a s  m arg in  ju s t if ic a t io n  and page 
num bering .

T h e  en try  o f new  text into a  word p ro ce ss in g  system  
is  rough ly  eq u iva len t to  typ ing a  d ra ft o f th e  m ate ria l. 
Then  th e  new  text i s  printed fo r rev iew , proofread and 
ed ited . T h e  au to m atic  fe a tu re s  o f the W ord P ro cess in g  
s y s te m  provide  fo r e a s ily  m akin g  c h a n g e s  and 
a u to m a tic a lly  co m p en sa te  fo r th e se  c h a n g e s  a t each  
p rin tin g . Fo r exam p le , if you in se rt a  new  se n te n ce  or 
p a rag rap h , a ll te xt a fte r  the insertion  is  m oved down and 
p ag e  bou ndaries a re  read ju sted  ap p ro p ria te ly . S in ce  
m o st word p ro ce ss in g  p rin te rs  print 500 or m ore w ords 
per m inute , each  p rin tout is  p roduced q u ick ly  and a lso  
ta k e s  litt le  o pe rato r a s s is ta n c e .

A n o th er co ncep t im p lied  in a  word p ro ce ss in g  so ft­
w a re  sy s te m  is  the a b ility  to p erm anen tly  sto re  entered 
te x t in a  m ach in e  read ab le  fo rm . Under W P-3 text may 
e ith e r be sto red  on floppy d isk e tte s  or on a hard d isk  
(CD-23, CD-74, e tc .).

V

U sing  W P-3 the a c tu a l sto rag e  and re tr ieva l o f text 
d a ta  is  done v ia  nam ed f ile s . T h is  m ean s th a t b lo ck s  of 
te xt m ay be co nven ien tly  re ferred  to  by com m on nam es 
w h ich  have a  co nnectio n  to  th e ir  co n te n t. Som e 
e xa m p le s could  be "C H A P T 1 " , " C H A P T 2 " , "A F O R M " , 
" L E T T E R ” , "R E S U M E " , e tc .

E d itin g  Featu res o f WP-3

W P-3 h a s  se ve ra l fe a tu re s  w h ich  g rea tly  s im p lify  entry 
and ed iting  o f te x t. Fo r exa m p le , upon en try  o f te x t in fo r­
m ation , a ll typ ing  m ay be done w ithout co n ce rn  for line  
leng th . T h e  word p ro ce sso r au to m a tica lly  in s e rts  all 
proper line  te rm in a tio n s fo r e a s y  read ab ility  on th e  C R T  
te rm inal.

T h e  e a s ie s t  w a y  to  dem o n stra te  th e  fund am enta l 
fe a tu re s  o f W P-3 is  by d e sc rib in g  a  s im p le  se s s io n  with 
the so ftw are .

Y o u r f irs t  step  is  to  in it ia liz e  the te x t w o rk sp a c e . T h is  
is  done w ith  the “ I”  com m and fo llow ed  by a  “ Y E S "  
re sp o n se  to " IN IZ ? " . (T h is  tw o-step  procedure  he lp s 
p ro tect a g a in s t u n in ten tio na l in it ia liz a tio n .)

A fte r in it ia liz a tio n , you typ e  "N E W ”  and e n te r te x t by 
m ere ly  s ta rtin g  to type :

It w a s  a d a rk  and  sto rm y n ig ht. T h e  w ind  whipped 
m e rc ile ss ly  at th e  s a i ls  and th e  how ling  o f the 
w o lve s  on the tu n d ra  touched  him  to  th e  m arrow .

Upon ex it in g  the te x t en try  m ode, you m ay re tu rn  to 
th e  top o f the te x t f ile  w ith  th e  A G A IN  co m m and . The  
text m ay then be review ed sim p ly  by step p ing  th rough it 
by typ ing  ca rr ia g e  re tu rns (o r dow n-arrow s). A s  e a c h  line  
ap p ears on the te rm in a l, th e  c u rso r  is  positioned  at the 
beginn ing o f th e  line . At th is  tim e  you m ay  e ith e r ed it the 
line  or step  onto  th e  next line.

A fte r review ing  th e  te x t, you w ill p robab ly  n o tice  that 
it d o e sn ’t m ake  m uch  s e n s e . "H o w lin g  w o lve s  on the 
tu n d ra ”  w h ile  at se a  a p p e a rs  to  be r id ic u lo u s . E ith e r  the 
“ s a i ls ”  or th e  "w o lv e s  on th e  tu n d ra ”  h ave  to go.

Yo u  have se ve ra l o p tions o f how  to ch an g e  yo u r text. 
T h e  f irs t m ight be s im p ly  to rem ove th e  p h ra se  “ o f the 
w o lve s  on th e  tu n d ra”  from  th e  body o f th e  te x t . T h is  is  
a cco m p lish e d  by inserting  "m a rk e rs ”  into the text a t the 
beginning and at th e  end o f th e  o ffend in g  p h ra se . T h e se  
m arkers  ap pear in  th e  text f ile  a s  b link ing  ve rt ic a l lin e s . 
Th e  com m and D E L E T E  w ill rem ove a ll c h a ra c te rs  
betw een th e  m arkers .

A no ther option is  to  en te r th e  lin e  in q u estio n , de lete 
c h a ra c te rs  and  in se rt new  c h a ra c te rs  in to  th e  lin e . T h is  
is  done by stepp ing  to  th e  lin e , " ta b b in g "  to the 
ch a ra c te r  and th en  rem oving it. T h e  word “ s a i ls ”  could  
be rem oved, fo r exa m p le , and  th e  word “ ig lo o ”  typed  in.

A s  a  f ina l option , a  b lo ck  o f te x t cou ld  s im p ly  be 
chang ed  to  o ther te x t by us ing  th e  C H A N G E  com m and . 
You cou id  s im p ly  type C H A N G E  “ s a i ls " ,  " f l im s y  cab in  
w a lls ” . T h is  would rep lace  the word " s a i ls ”  w ith  the 
p h rase  " f l im s y  cab in  w a lls ” .

Th e re  a re  se ve ra l o ther ed iting  co m m an d s th a t are 
e x tre m e ly  u s e fu l. U n fo rtu n a te ly , th e y  d o n 't lend 
th em se lves very  w e ll to  o ur s im p le  e xa m p le , so  a 
d e sc rip tio n  w ill have to  su ff ic e .

Call 1-800-6850 TOLL FREE
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L I S T  Z IG Z A G

L I N E  P R IN T E R

X T R A  O FF
ADD S P A C E S  B ETW EEN  WORDS 
TO  R IG H T  J U S T I F Y

X T R A  O FF
RA G G ED  E D G E  TO  L IM IT E D  
M ARGIN

R IG H T

X T R A  ON
NOT A LLO W ED

X T R A  ON
NOT A LLO W ED

L I S T Z IG Z A G

S E R IA L  WORD 
P R O C E S S IN G  

P R IN T E R

X T R A  O FF
ADD S P A C E S  B ETW EEN  WORDS 
TO  R IG H T  J U S T I F Y

X T R A  O FF
RA G G ED  E D G E  TO  L IM IT E D  
M ARGIN

R IG H T

X T R A  ON
F I N E L Y  G R A D U A TED  S P A C IN G  B ETW EEN  
WORDS AND L E T T E R S  TO  R IG H T  J U S T I F Y

X T R A  ON

SAM E A S  X T R A  O FF

L I S T Z IG Z A G

P A R A L L E L  WORD 
P R O C E S S IN G  

P R IN T E R

X T R A  O FF
F I N E L Y  G R A D U A TED  S P A C IN G  B ETW EEN  
WORDS AND L E T T E R S  TO  R IG H T  J U S T I F Y

X T R A  O FF
RA G G ED  E D G E  TO  L IM IT E D  
M ARGIN

R IG H T

X T R A  ON
SAM E A S  X T R A  O F F  W IT H  A D D IT IO N A L  
P R O P O R T IO N A L  C H A R A C T E R  S P A C IN G

X T R A  ON
SAM E A S  X T R A  O FF  W IT H  A D D IT IO N A L  
P R O P O R T IO N A L  C H A R A C T E R  S P A C IN G

Figure 1:
WP-3 O u tp u t F orm at Tab le

T h e  F IN D  com m and w ill find  th e  f irs t  o ccu rre n ce  of 
sp e c if ie d  te x t. A ll rem ain ing  o c cu rre n c e s  m ay be 
lo ca te d  by re-com m anding F IN D  w ith  no new  text 
sp e c if ic a t io n .

T h e  M O V E and T R A N S F E R  co m m an d s m anipu la te  
th e  lo ca tio n  o f b lo c k s  o f te x t. A  b lo ck  o f te xt m ay be 
m oved by f irs t  d e fin in g  its  s ta rt  and end w ith  m arkers 
(d e sc rib e d  p rev io u s ly ) and  then lo cating  w here  th e  text 
sh o u ld  b e  m oved to  w ith  th e  cu rso r . T h a t is , th e  m arked 
te x t w ill be m oved su ch  th a t it w ill im m ed iate ly  fo llow  
th e  cu rren t cu rso r lo ca tio n . T h e  T R A N S F E R  com m and 
w o rks  th e  sa m e  w ay , but le ave s  a  co p y  o f the te x t a t its  
o rig in a l lo catio n .

O u tp u t-F o rm a ttin g  Fea tu res o f WP-3

A fte r  th e  en try  o f your te x t is  co m p le te , you w ill 
und oubted ly  w an t so m e  so rt o f pe rm anent copy o f your 
w o rk . W P-3 su p p o rts  th ree typ e s o f printed output:

L in e p rin te r (C entro n ix-type  in te rface )
S e r ia l W ord P ro ce ss in g  Prin ter 
P a ra lle l W ord P ro ce ss in g  Prin ter

T h is  is , o f co u rse , in  add ition  to  th e  s tan d ard  C R T  
te rm ina l output.

Th ere  a re  tw o  b a s ic  output fo rm atting  co m m and s. 
T h e y  a re  L IS T  and Z IG Z A G . L IS T  o u tp u ts  lin e s  of 
uniform  length w h ile  Z IG Z A G  o u tp u ts  lin e s  w ith  “ rag­
g ed " right m arg in s . E a c h  of th e se  co m m an d s requ ire  a 
w id th p a ram eter. L IS T  (w idth) d e fin e s  th e  m axim um  line 
leng th . P a ra m e te rs  fo r page num b ers , output d ev ice , 
e tc ., a re  op tio na l.

A no ther p a ir  o f co m m an d s, X T R A  ON and X T R A  O F F  
c o n tro ls  th e  proportional sp a c in g  fo rm atting  o f the 
output w hen used  w ith  a  se ria l or p a ra lle l word p ro ces­
s in g  p rin ter.

T h e  com m and H Y P H E N A T E  (count) a llo w s  au to m atic  
hyphenation  o f w ords at the end o f lin e s  a fte r  (count) 
c h a ra c te rs  in the w ord. H Y P H E N A T E  m ay be used  w ith  
e ith e r L IS T  o r Z IG Z A G .

T h e  ch a rt in F ig u re  1 d e sc rib e s  the va r io u s  outputting  
o p tio n s v e rsu s  output d ev ice .

Th ere  a re  a ls o  se ve ra l co m m and s w h ich  a llo w  contro l 
o f th e  lin e s  per page, sp ac in g  betw een lin e s , hold output 
at end o f page , e tc .

OHIO SCIENTIFIC 133 Chillicothe Road •  (216)831-5600
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A  un ique fea tu re  in the output fo rm atting  routin e  is  
th e  "em b ed d ed  co m m a n d " A C C E P T . W hen  th is  
com m and co d e  h a s  been "em b ed d ed " in to  yo u r norm al 
te xt and  is  found during a L IS T  o r Z IG Z A G  output, the 
printing  s to p s  and w a its  fo r an  inpu t from  the te rm ina l. 
Upon com p le tion  o f te rm ina l inpu t, w h a teve r you have 
typed  in is  printed before  co n tin u atio n  o f the stand ard  
printed text.

A  num ber o f o th er co m m an d s m ay be "em bed ded” 
in to  yo u r norm al te xt to  contro l W P-3 's output fo rm at­
ting . T h e se  in c lu d e  com m and co d e s for ind entation , 
ta b in a tio n , p a g ina tio n , sk ip  sp e c ifie d  lin e s , underline , 
e tce te ra . W ith  a ll th e se  co m m an d s, th e  ac tio n  is  taken 
w itho u t p rin ting  th e  "em b ed d ed ” com m and code.

O f n e c e s s ity , th is  h a s  been a  very  b rie f d e sc rip tio n  of 
a  fe w  o f W P-3’s  m any fe a tu re s . You sh o u ld  c o n ta c t your 
n e a re st O h io  S c ie n t if ic  d e a le r fo r fu rthe r d e ta ils  co n ce r­
n ing W P-3 and th e  recom m ended sy s te m  con fig u ratio n  
to  fu lly  u t ilize  th is  pow erfu l word p ro ce ss in g  p ackag e .

OSI Invaders and  Z u lu  9

O SI o ffe rs  nea rly  one-hundred p ro g ram s for its  
p e rso n a l com p uter lin e . T h is  range from  b a ttle sh ip  to 
ta n k s ; in c lu d in g  ac tio n  g a m e s (like  bom ber and  h ec tic ), 
sp o rts  s im u la t io n s  (like  bow ling and go lf), ca rd  gam es 
(s p a c e s  and h e a rts , fo r in s ta n c e ), s tra te g y  g a m e s (try 
O the llo  o r c h e s s )  and arcade-type g a m e s . T h is  m onth 
w e  w ill h ig h ligh t tw o o f th e  arcade-type g am es : Zu lu  and 
O S I Invad ers .

Zu lu  9 , w ritten  in a sse m b le r , is  a  un ique rend ition  o f 
the in te rs te lla r  p u rsu it them e m ade popular by the 
m ovie  S ta r  W ars . Yo u  are  g iven the co n tro ls  o f a  pow er­
fu l s ta r  sh ip — yo ur o b jec tive  is  to d e stro y  a s  m any 
invad ing  a lien  sh ip s  a s  p o ss ib le  w ithout runn ing  out of 
ene rg y . O n the d is k  ve rs io n  your c o n tro ls  c o n s is t  o f two 
jo y s t ic k s  to s te e r , a c c e le ra te , d e ce le ra te  and fire  your 
la s e rs . At th e  s ta rt o f the gam e you h ave  to  c h o o se  your 
h an d icap  (25 for b e g in n e rs , 0  fo r e xp e rts ), ve rtica l 
re tra ce  option  (th is  s e le c ts  optim um  video  d isp lay  for 
co lo r te le v is io n s ) and w he ther or not c o llis io n s  w ith 
invad ing  sp a c e  c ra ft  a re  a llow ed .

Yo u  w ill begin w ith  100%  ene rg y  at sp eed  10. Sp eed s 
from  1-10 d ep le te  yo u r fu e l and  from  11-20 rep len ish  the 
fu e l su p p lie s . T h e  fa s te r  you go, the hard er the incom ing 
c ra ft s  a re  to  d estro y . T h e  sc re e n  d e p ic ts  your v iew  of 
sp a c e  from  the co ck p it o f your s ta r  sh ip . T h e  d irection  
c o n tro ls  a c t  like  the contro l s t ic k  o f an  a irp lan e . A s  you 
fly  th rough the s ta r s  you w ill find  th a t the a lie n ’s  sh ie ld s  
p ro tect h im  from  a ll h its  e xcep t to  the cen te r o f h is  
sh ip — your sh o ts  h ave  to  be right "o n  ta rg e t" . Another 
in te re stin g  fea tu re , your sp eed  re la tive  to  th e  a lien  
v e s s e l, w ill de term ine  w he ther h e 's  getting c lo se r  or 
fu rth e r aw a y .

Zu lu  9  is  a va ila b le  on GD-8 w ith  th re e  o ther g am es for 
d isk  m a ch in e s , b la ck  and  w h ite  and co lo r com p atib le  
w ith  built-in D A C  sound e f fe c ts  fo r $35.00 . T h e  c a s s e tte  
ve rs io n , w h ic h  c o s t s  $9.00, i s  a  4 K  b la ck  and w hite 
program  and  d o e s not requ ire  jo y s t ic k s .

O S I In vad e rs is  a  new  re le a se . S ta rtin g  w ith  three 
tu rre ts , fire  your la se r  can n o n  at th e  hoard o f a lien  
in vad e rs  a s  they re le n t le ss ly  m arch  a c ro s s  th e  screen

com ing  c lo se r  and c lo se r , c o n s ta n t ly  dropp ing bom bs 
on you and your sh ie ld s . T h is  popular gam e (w ritten  in 
a sse m b le r) o ffe rs  15 le v e ls  o f p la y  from  s lo w  to very , 
very  fa s t . E a c h  tim e you c le a r  th e  sc re e n  you w ill get 
ano ther tu rre t (up to  n ine  m axim um ) but it g e ts  harder 
b e ca u se  the in vad ers co m e fa s te r  e ach  tim e and the 
few er you can  se e , th e  fa s te r  they go!

T h is  is  a  one p laye r g am e th a t is  p layed  from  the 
keyboard . C u rren t sc o re , tu rre t co u n t, and high sco re  
a re  co n sta n t ly  d isp layed . D isk  ve rs io n s  sto re  th e  high 
sc o re  fo r e ach  level (c a s s e t te s  do not). T h e  c a s s e tte  
c o s t s  $19.00 , ru n s  in 8 K  on C1 P ’s , C 4 P ’s  and  C 8 P ’s  (pro­
gram  d o e s not u se  co lo r or sound). T h e  d isk  is  a va ila b le  
for C 1 P 's , C 4 P 's  and C 8 P ’s  fo r $29.00.

P inba ll 2001

M any u s e rs  of O h io  S c ie n t if ic 's  p e rso n a l co m p u te rs 
subm it p rogram s for o ur c o n s id e ra tio n . T h is  one  w a s  
authored by Mr. R obert W iebe o f C a n a d a . T h e  in s tru c ­
tio n s  a re  se lf-co n ta in ed  and  com p le te . T h is  is  e a s ily  
converted  to BA SIC -in-RO M  m a ch in e s  by m odify ing 
lin e s  160, 161 and  2455. T h e  P O K E s  co n ta in ed  in th ose  
lin e s  m ay be new  to som e read e rs : P O K E  9770,0 
d is a b le s  th e  sc ro ll and P O K E  9770 ,64 re s to re s  it.

S o m e  in te re stin g  v isu a l e ffe c ts  c a n  be p roduced  by 
exp erim en ting  w ith  th e se  P O K E s . T ry  th e  fo llo w ing  for 
s ta rte rs :

10 FO R  S C  =  1 TO  3 0 :? :N E X T :A  =  9770 
20 FO R I = 0  TO  2 5 5 :P O K E  A ,I :? “ * " :N E X T  
30 P O K E  A ,64

R em em ber to P O K E  9770,64 w hen you are  done e x ­
perim enting w ith  va r io u s  S T E P  ra te s  in lin e  20.

I B  R E M  P I N B A L L  2081
2 0  I N P U T " D o  y o u  w a n t  i n s t r u c t i o n s  < V/N>“;R*
2 5  I F  L E F T * < R » , 1 > - - V T H E N 2 5 8 0  
3 8  FORX-1TO30: PRINT: NEXT
4 0  F O R X - 0 T O 4 3 : P O K E X *53514. 1 5 5 : P O K EX-54986. 154 NEXT
6 0  F 0 R X - 5 4 B 1 8 T 0 5 4 4 6 6 S T E P 6 4 :  P O K E X . 156 POKEX-59. 1 5 ?  N E X T
7 0  F O R X - 5 3 5 5 8 T O 5 4 0 1 3 S T E P 6 5 :  P O K E X . 1 6 9 : P O K E X - 1 , 9 6  N E X T
75  F 0 R X - 5 3 5 1 3 T 0 5 3 9 5 4 S T E P 6 3 :  POKEX. 170 P O K E X - 1 . 96: NEXT
SB  F 0 R X - 5 4 5 8 9 T 0 5 5 B 3 B S T E P 6 3  POKEX. 170: P O K E X - 1 , 9 6  N E X T
85  F 0 R X - 5 4 6 4 8 T 0 5 4 8 3 7 S T E P 6 3 :  POKEX. 189: POKEX-64, 9 6  N E X T
90  F O R X - 5 4 5 3 0 T O 5 4 9 8 3 S T E P 6 5 :  POKEX, 169: POKEX-1. 96:N E X T
95  F 0 R X - 5 3 5 8 8 T 0 5 3 7 1 6 S T E P 6 4 :  POKEX, 233: POKEX-23. 2 3 3 : NEXT
100 F 0 R X - 5 3 7 2 1 T 0 5 3 8 4 9 S T E P 6 4 :  POKEX. 143: P O K E X - 1 , 1 3 6  POKEX-6, 143
105 P O K E X - 7 , 1 3 6 - POKEX-12. 143: POKEX-13, 1 3 6 : N E X T
1 1 0  F O R X - 5 4 S 9 9 T O 5 4 8 0 4 S T E P 6 5 :  POKEX, 190: POKEX-1, 96:N E X T
1 1 5  F 0 R X - 5 4 7 9 5 T 0 S 4 7 9 7 :  POKEX, 128: POKEX-39, 128: NEXT
1 2 8  F 0 R X - 5 4 6 74T054678: REHOB: POKEX, R: P O K E X » 2 3 , R : N E X T
1 2 1  0 - 1 2 5
1 2 5  R-54110: B-3: F0RX-1T03: FORV-0TO8: POKER-V. Q : N E X T V  R-fl-6.>
1 3 0  B - B-2:NEXTX: R-ft-64
1 3 5  F0RX-1 T 0 3 : B - R - 6 5 .  B-B-2: F O R V - 0 T O B  POKEfl-V.0  N E X T V , X  
140 fl«-CHR«<13>: PRINTS P C < 6 3 > R « J  :P 0 K E S 5 1 6 7 , 32 
145 R « 5 3 9 6 1 : F O R X - 0 T O 7 :  POKEX-fl. 4: POKEX-fi-38. 4 NEXT 
150 FORX-1TO10: REBDfl: RER08: P O KER-54154. 8: POKER-54196, 8 
155 N E X T
1 6 0  POKE2073. 9 6  B - 57088
1 6 1  P0KE9778, 0 
1 6 5  B-6
2 0 0  8 « B - 1 : P R I N T T R 8 < 4 7 ) " B R L L S :  " B ; I F B - 0 T H E N 2 4 0 0
2 0 1  P R I N T T B B < 2 2 > " H i t  < S P B C E >  f o r  ball"
2 0 2  P R I N T T B B < 9 > “S C O R E  "S
2 0 5  F - 0 : F O R X - 5 4 9 9 2 T O 5 5 0 2 3 .  POKEX, 154: N E X T
2 1 0  F0RX-1T05B- I F P E E K  < 5 7 0 8 8  >- 1 6 T H E N 2 2 0
211 POKER, 2: NEXT
215 P R I N T S P C < 6 0 >  P RINT
2 1 6  F O R X - 1 T O 2 0 0 : N E X T X : C O T O 2 0 1  
2 2 B  P R I N T S P C < 6 8 > : P R I N T
2 3 0  P0KE53611, 32: C - 5 3 6 2 0  0 — 1
2 4 0  F0RX-1 T 0 3 1 : C - C - 0 :  POKEC. 2 2 6 - P0KEC-1. 3 2  NEXT 
2 5 0  P0KE53611, 2 3 3  F 0 R X - 1 T 0 I N T < R N 0 ( C ) » 1 9 » 1 )
2 6 0  C - C - l : P O K E C . 226: POKEC-l, 3 2 : N E X T  
270 0 - 6 5 : POKES, 1
3 0 0  P-PEEK<R>: I F P < 2 O R P > 7 T H E N 4 0 0
3 0 1  I F F - 1 T H E N 4 8 0
302 F L - 1 8 4 : F - 1  
3 0 5  I F P - 7 T H E N 3 7 5

V
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OS-65D V3.0 ‘ DISK GET’ S ubrou tine310 I F P - 3 T H E N 3 2 5
315 F O R F F - 5 5 0 0 7 T O 5 4 9 9 2 S T E P - 1 :  POKEFF, F L  G O S U B 4 0 0  NEXT
320 F O R F F - 5 4 9 9 2 T O 5 5 0 0 7 : P O K E F F ,  1 5 4 : G O S U B 4 0 0  N E X T  F - 0 : G O T O 3 0 0
325 F O R F F - 5 5 0 0 8 T O 5 5 0 2 3 : P O K E F F , F L  C O S U B 4 0 0  NEXTFF
330 F O R F F - 5 5 0 2 3 T O 5 5 0 0 3 S T E P - 1  POKEFF. 154: G O S U B 4 0 0  NEXT
335 F - 0  C O TO300
340 I F F - 1 T H E N R E T U R N
360 G O T O 3 0 0
375 F l - 5 5 0 0 7  F 2 - F 1 + 1  F O R F F - 0 T O 1 5  POKEF1-FF. F L  P0KEF2+FF- FL 
380 GOSUB400: NEXT
390 F O R F F - 1 5 T O 0 S T E P - 1  P 0 K E F 1 - F F , 154 P 0 K E F 2 + F F - 154 G O S U B 4 0 0  NEXT 
395 F - 0  G O TO30O
400 C-C+D: I F P E E K < C > 0 3 2 T H E N P = P E E K < C >  C » C - D  G O TO500

401 X-RND<2>:IFX>. 5 T H E N X - 6 4
402 IFX<. 5 T H E N X — 64
420 P O K E C . 226 P O K E C - D . 32
421 DC-DC+1: I F D C O 1 0 T H E N 4 4 0
422 D C - 0
425 I F P E E K < C + X > O 3 2 T H E N 4 4 0  
430 C - C + X  P O K E C . 2 2 6 : P O K E C - X . 3 2  
440 I F F - 1 T H E N R E T U R N  
4 60 G O T O 3 0 0
500 IFP-15 4 T H E N P 0 K E C ,  32- G O T O 2 0 0
5 01 I F P - 1 2 8 T H E N C - C - 1 2 8 : P O K E C .  2 2 6 : P O K E C + 1 2 8 , 32:D — D: G O TO400 
5 05 I F P O F L T H E N 5 4 0
5 10 X«RND<A>:IFX<. 5 T H E N X - 1  
5 15 I F X >  5 T H E NX--1 
5 20 C - C + X  POKEC, 226: POKEC-X, 3 2  
5 30 I F D - 6 3 T H E N D — 65: G O TO400 
5 35 I F D - 6 5 T H E N D — 63; G O TO400
5 40 S - S + P  P R I N T T R B < 9 > " S C O R E  HS I F P < 1 3 6 0 R P - 1 5 5 T H E N 5 4 5
5 41 C O T O 6 0 0
5 45 I F D - 6 5 T H E N D — 6 3  G O TO400 
5 50 I F D — 6 5 T H E N D - 6 3  G O TO400 
5 55 I F D — 63THEND-65- G O TO400 
5 60 I F D - 6 3 T H E N D - - 6 5  G O TO400 
6 00 I F D - 6 5 T H E N D - 6 3  G O T O 4 0 0  
6 05 I F D — 6 5 T H E N D — 63: G O TO400 
6 10 IFD-63 T H E N D - 6 5 :  G O T O 4 0 0  
6 15 I F D — 6 3 T HEND--65: C O TO400 
2 0 0 0  DATA40, 42. 42. 42. 41
2010 DATA0, 221, 1, 222, 64. 140, 65. 139. 128. 140. 129. 139. 192. 140. 193 
2020 DATA139, 256, 220, 257, 223
2 4 0 0  B # - “V O U R  S C O R E : “ «-STR*<S> 8 B - 3 2 - I N T < L E N < B * > / 2 >
2401 P R I N T S P C < 6 0 >
2402 PRINT
2410 P R I N T T A B < B B > B *
2415 P R I N T T A B < 1 9 ) “HIT < S P A C E >  T O  P L A V  AGAIN"
2420 F O R X - 1 T O 1 5 0 0 : N E X T  P R I N T S P C < 6 0 )  F O R X - 1 T O 5 0 0 : N E X T
2421 PRINT
2435 P R I N T T A B < 1 8 > “HIT < R E T U R N >  T O  END THE GAME"
2440 F O R X - 1 T O 1 5 0 0 : N E X T : P R I N T S P C < 6 0 >  F O R X - 1 T O 5 0 0  NEXT
2441 PRINT
2450 P O K E A . 2 5 5 : B B - P E E K < A >  I F B 8 - 1 7 T H E N C L E A R :R E S T O R E  G O T O 4 0  
2455 I F B B - 9 T H E N P O K E 9 7 7 0 , 6 4 : R U N “8EXEC*
2460 G 0 T 0 2 4 1 5
2 5 0 0  F O R X - l T O l l  P R I N T  N E X T : P R I N T T R B < 2 8 > " P I N B A L L  2 0 0 1 “
2 5 0 5  P R I N T  P R I N T  P RINT
2 5 1 0  P R I N T “I-t 1 *  a s i m p l e  g a m e  o f  P i nball i n  w h i c h  y o u  control" 
2 5 2 0  P R I N T " t h e  f l i p p e r s  a n d  t h e  c o m p u t e r  c o n t r o l *  the ball. “
2 5 3 0  PRINT
2 5 4 0  P R I N T " T o  c o n t r o l  the l e f t  h a n d  p a d d l e  u s e  the left <SHIFT>" 
2550 P R I N T " T o  c o n t r o l  t h e  r i g h t  paddle u s e  t h e  right <SHIFT>"
2560 P R I N T " T o  u s e  b o t h  p a d d l e s  a t  the s a m e  t i m e  u s e  b o t h  < S H I F T S > “ 
2 5 7 0  P R I N T “a t  t h e  s a m e  t i m e  < h o l d  t h e m  b o t h  down). “
2530 P R I N T : P R I N T  P RINT
2 5 9 0  P R I N T “E v e r y t h i n g  e l s e  y o u  n e e d  t o  k n o w  i s  w r i t t e n  i n t o  the" 
2600 P R I N T “progra», so j u s t  f o l l o w  it's i n s t r u c t i o n s  and y o u ' l l ” 
2610 P R I N T " b e  o. k . P R I N T  P RINT 
2620 F 0 R X - 1 T O 5 - P R I N T  NEXT
26 3 0  P R I N T - P R E S S  <V> F O L L O W E D  B V  < R E T U R N > " : I N PUTA*
^ 6 4 0  G 0 T Q 3 5

O ne o f the m any e x te n s io n s  to B A S IC  in O S-65D is  the 
D IS K  G E T  com m and w h ich  is  u sed  in co n ju n ctio n  w ith 
random  a c c e s s  d a ta  f ile s . T h e  e ffe c t o f the com m and  is  
th is : one tra c k  o f d a ta  is  loaded in to  RAM  and the 
m em ory I/O p o in te rs  a re  se t to  th e  beg inn ing  o f the 
record  w h ich  w a s  req u ested . U n fo rtu nate ly , if the record  
you req u est is  a lread y  in R A M , the tra c k  w ill s t ill be 
reread w hen the D IS K  G E T  is  enco un te red . H ence , 
se q u e n tia l or n early-sequen tia l a c c e s s  o f random  file s  
ca n  becom e very  tim e co nsu m ing .

T h is  su b ro u tine  a llo w s  fo r se q u e n tia l a c c e s s  to 
random  f ile s  at a  speed  co m p arab le  to s t r ic t ly  se q u e n ­
tia l f i le s . The  P E E K s  and P O K E s  u se d , a s  w e ll a s  the 
D IS K  G E T  com m and its e lf , a re  lis ted  in th e  OS-65D 
U se r ’s  G u id e , page 8. T h e  operation  of the su b ro u tine  is  
a s  fo llo w s:

1 . O p e n  th e  f i l e  a s  u s u a l  — D IS K
O P E N ,6 ,filenam e.

2 . Se t the record s ize  a s  u su a l. (The reco rd  s ize
w ill d e fau lt to  128 b yte s.)

3 . Se t the va riab le  RN to  th e  num ber of the
record you w ish  to a c c e s s .

4 . GOSUBIOOOO— T ra n s fe r  co n tro l to  th e  D IS K
G E T  sub routine .

5 . R epeat 3-4 a s  d e sired .
6 . C lo se  the file  a s  u s u a l— D IS K  C L O S E ,6.

T h e  su b ro u tine  d iffe rs  from  the a c tu a l D IS K  G E T  
com m and in th e  fo llow ing  re sp e cts :

1 . No redundant d isk  read s a re  exe cu te d , that
is , if re co rd s 5 and 7 a re  on the sa m e  track , 
that tra c k  w ill be read o n ly  o n ce  if both 
reco rd s a re  requested se q u e n tia lly .

2 . A  D IS K  G E T  w h ich  requ ires ano ther tra c k  to
be read  w ill invo lve a  D IS K  PU T operation  if 
any  in fo rm ation  cu rre n tly  in the b u ffe r h a s  
been a ltered .

T h is  su b ro u tine  is  desig n ed  a s  an  a id  to  hom e u se rs  
o f O h io  S c ie n t if ic  m ach in e s . A lthough th is  routine h as 
been tho rough ly  te sted , it is  not su g g ested  for u se  by 
the beginning com puter e n th u s ia s t . It is  stro n g ly  recom ­
m ended th a t th e  u se r becom e fa m ilia r  w ith  s tan d ard  
d a ta  f ile  te ch n iq u e s befo re m oving on to th is  u se fu l -ex­
tension .

10000 DEF FNFKX)=10*INT<X/16)+X-16#INTCX/16)
10010 DEF FNB <X )=16*INT<X /10 ) +X-10*INT< X /10 >
10020 TR=INT(RN/PEEK(12042))
10030 IF FNfl(TR+FNB(PEEK(9002))>=PEEK(3604) THEN 13060 

10040 IF PEEK0005) THEN DISK PUT 
10050 DISK GET, RN : RETURN
10060 Rh=(RN-TR*PEEK(12042))*(2~PEEK(12076))+PEEK(3998)+PEEK(3399>*256 
10070 hH=INT(Rfi/256) : flL=Rfl-HH*256
10080 POKE 9132, fiL : POKE 9133. PH : POKE 9155, RL : POKE 9156,fiH : RETURN

________________________________________________________________________________________________________________________________________ J
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All ABOUT 
OSI 

BASIC-IN-ROM

W P - 6 5 0 2

a very fine  w ord processor

BASIC and MONITOR Rafaranca Manual

Aardvark Journal: " I t  Is  th e  book you w ere  hop­
ing w a s  p a cked  w ith  yo u r com p uter at th e  fa c to ry .”  

PEEK-65: . .  g o e s fa r  e n o u g h .. .  to hold th e  In­
te re s t o f ad van ced  p rogram m ers . .

A ll s ta te m e n ts  and co m m an d s a re  e xp la in e d . Lo o p s . 
A r r a y s . B u g s . T a p e s . B A S IC , A u to - lo a d  and  
hom em ade .
U S R (X ). F lo a tin g  Po in t. V a riab le  ta b le s . B in a ry  S tru c ­
tu re  o f S o u rc e  C o d e . M aps o f p ag es $00, 01 , 02, F E , 
F F . Lo ca tio n  o f ro u tin es end $A0 — B F .

From  yo ur O S I d e a le r or so ftw a re  h o u se  or send 
c h e c k  to  m e, $8.95 p o stp a id . (C O D  $1 .10 extra )

E . H . C a rlso n  
3872 R a le ig h  Drive 
O kem o s, M l 48864
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Brochure ...................F R E E
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New York City, New York 10003 
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A Versatile Hi-Res Function Plotter 
for the ATARI 400 and 800

The ATARI offers many possibilities with its  co l­
or graphics. The discussion and program pro- David p. Alien

vide a starting point fo r understanding and sdtuaXTMA^w
utilizing these potentials.

In the September 1980 issue of 
MICRO (28:39) I presented a pro­
gram for the APPLE II which plotted 
an infinity of trigonometric func­
tions (and other functions as well) in 
the Hi-Res mode. Not long after I 
developed that program I obtained 
the new ATARI 400 computer. I was 
immediately impressed by the 
sophisticated graphics routines 
contained in ATARI BASIC and I 
decided to see how well some of my 
APPLE II graphics programs would 
translate into ATARI BASIC. The 
answer is ... very well, thank you!

While A PPLE II has three screen 
modes (text, Lo-Res graphics, and 
Hi-Res graphics) the ATARI has nine 
screen modes and each has a 
greater number of permutations 
than does the APPLE II. This does 
not come completely unfettered by 
problems, for getting the graphic 
capability out of the ATARI machine 
is much more complicated than with 
the APPLE II. After telling it which of 
the two graphic modes you’re in­
terested in, APPLE asks only what 
color to plot and where to plot it. 
ATARI is interested in these things, 
and a ls o  the  co lo r of the

background, the color of the border 
outside the graphics window, and 
the luminance, or brightness, value 
of the plot, the background, and the 
border. And ATARI offers you not 
two grades of resolution, but four!

For comparison, see figure 1.

Since the ATARI 400 comes with 
only 8K of RAM it soes not have 
enough available memory to sup­
port the GR.8 mode. So, my first 
translation from APPLE II Hi-Res 
graphics was to the substantially 
lower resolution of ATARI GR.7 
mode. The conversion turned out to 
be quite easy and is contained in the 
listing. Lines 100 through 250 set 
the graphics parameters and, as set, 
will display the graph in orange 
(white, on black and white screens) 
on a black background. Change line 
210 to Setcolor 2, 12, 4 and line 250 
to Setcolor 4,12, 4 and you will print 
the graph against a pleasant green 
background. Tough to do on an 
APPLE, easy to do on an ATARI.

I find the results of this lower 
resolution plot to be quite accep­
table. Highly complex waveforms

can get badly muddled up at times, 
but changing line 50 to expand the 
muddled area can reveal the 
covered up detail. For example, if a 
1- to 360-degree plot is inconclusive 
in the 45- to 60-degree range, then 
substitute 45 for 1 and 60 for 360 in 
line 50, and run the program again. 
This will cause the area in question 
to be expanded across the entire 
screen.

You can have greater resolution 
by stepping at rates of 1 or less in 
line 2100 .

After this first translation I ac­
quired an ATARI 800 computer with 
48K of memory so I decided to see 
what would happen with a GR.8 ver­
sion of this program. It comes off 
very well and, of course, has much 
higher resolution to offer than 
A PPLE ’S Hi-Res mode. We are 
limited in the GR.8 mode to only two 
colors, namely white and something 
else for the background, but I do not 
find this to be particularly restric­
ting. With more points to plot it 
takes more time, but much greater 
detail can be obtained, especially 
with the magnification techniques 
described above.

APPLE II ATARI

Mode Resolution Mode Resolution

GR 4 0  x  4 8 G R .3 4 0  X  24

HGR 2 8 0  x  192

Figure 1

GR.4 (or 5) 
GR.6 (or 7) 
GR.8

8 0  x  4 8  
16 0  x  96 
3 2 0  X  192
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Here are the program listings for 
the function plotting program in 
modes GR.7 and GR.8. The GR.8 ver­
sion can be used with the ATARI 400 
only if it is equipped with the ac­
cessory 8K memory, which makes 
the 400 a 16K machine.

So try these out on your ATARI 
m ach ines. E lim inate the REM 
statements and save vast amounts 
of memory. Try fooiing around with 
For... Next loops around line 2900 
and get an integrated plot with 
variable changes. Lots of things are 
possible here. Have fun!

David A llen ’s  publications in­
clude Television System Design for 
the United States Air Force. A s a 
co n tr ib u tin g  e d ito r  to V ideo 
Magazine, he writes both articles 
and a monthly production column.

1 REM FUNCTION PLOTTER PROGRAM
2 REM BY DAUID P. GLLEN
3 REM ATARI FLOATING POINT BASIC
4 REM COPYRIGHT <C> 1988.
5 REM
6 REM THIS PROGRAM PLOTS A
7 REM CURIE FOR PHY EXPRESS-
8 REM ION AS A FUNCTION OF
9 REM INCREASING ANGLE FROM
10 REM 1 TO 360 DEGREES.
11 REM CHANGE LINE 2900
12 REM TO A FUNCTION YOU WISH
13 REM TO PLOT.
14 REM
15 REM
40 REM ESTABLISH GRAPH STARTING
41 REM AN) ENDING POINTS.
42 REM
43 REM
50 Rl=l:R2=360
88 REM
89 REM
90 REM SET GRAPHIC PARAMATERS
91 REM
92 REM
100 GRAPHICS 7 
200 COLOR 1 
210 SETCOLOR 2,0,0
250 SETCOLOR 4,0,0
268 REM
269 REM
270 REM PLOT GRAPH AXIS
271 REM
272 REM
300 PLOT 1,1:DRAWTO 1,80 
400 PLOT 1,40:DRAWTO 157,40 
500 FOR 1=8 TO 80 STEP 10 
600 PLOT 1,1-DRAWTO 3,1 
700 NEXT I
800 FOR 1=1 TO 158 STEP 39 
900 PLOT I,38:DRAWTO 1,42 
1000 NEXT I 
1100 REM 
1110 REM
1120 REM SET FLAGS FOR FIRST PLOT 
1130 REM AND SCALE.

1140
1150
2 0 0 0

2 0 1 0

2 0 2 0

2030
2040
2050
2060
2061
2062
2063
2064
2065
2066 
2067 
2 1 0 0  

2 1 1 0  

2 1 2 0  

2130 
2140 
2150 
2160 
2 2 0 0  

2300 
2400 
2500
2550
2551
2552
2553
2554
2555 
2600
2650
2651
2652
2653
2654
2655 
2800
2850
2851
2852
2853
2854

I=R1 TO R2 STEP 3

REM 
REM
F=0:G=0 
REM 
REM
REM START PLOTTING 
REM 
REM
REM CHANGE STEP FOR MORE 
REM OR LESS RESOLUTION.
REM IF Rl> R2 THEN STEP 
REM MUST BE NEGA7IUE 
REM (PRECEDED BY A MINUS 
REM SIGN).
REM 
REM 
FOR 
REM 
REM
REM NEXT THREE STEF'S ESTABLISH 
RBI HORIZONTAL SCALE.
REM
REM
IF ABS< R1 »=ABS( R2) THEN R=ABS(R1)
IF ABS< R2 »=ABS( R1 > THEN R=ABS(R2>
IF G=0 THEN S=158/R: G=1
X=I:Y=0
REM
REM
REM CONCERT DEGREES TO 
REM RAOIANS.
RBI
REM
X=X*3.14159/180
REM
RB1
REM PREUENTS CRASHING WHEN 
REM X = 0.
REM
REM
IF X=0 THEN X=1.0E-05
REM
RBI
REM NEXT LINE DESCRIBES 
REM FUNCTION TO BE PLOTTED.
RBI
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2855 REM
2900 Y1=SIN( X XTCOSC X/-2 >
3000 V=Y+V1 
3100 Y=Y£20
3150 REM
3151 REM
3152 REM SCALES X
3153 REM
3154 REM 
3200 X=I*S
3250 REM
3251 REM
3252 REM RELATES PLOT TO X AXIS.
3253 REM
3254 REM 
3300 Y=-Y+40
3350 RBI
3351 REM
3352 REM SUBROUTINE PREVENTS
3353 REM UFF-SCALE CRASHING.
3354 REM
3355 RB1
3400 GOSUB 5008
3450 REM
3451 REM
3452 REM PLOTS FIRST POINT.
3453 REM
3454 REM
3500 IF F=0 THEN PLOT X,Y=F=1 
3600 DRAWTO X,Y 
3700 NEXT I
3750 REM
3751 REM
3752 REM DISPLAYS EQUATION OF
3753 REM FtOTTED FUNCTION BENEATH
3754 REM GRAPHIC DISPLAY.
3755 REM
3756 REM
3800 LIST 2900 
3900 END
5000 IF X<0 THEN X=0 
5100 IF X>158 THEN X=158 
5200 IF Y<0 THEN Y=0 
5300 IF Y>80 THEN Y=80 
5400 RETURN

1 REM FUNCTION PLOTTER PROGRAM
2 REM BY DAUID P. fnLLEN
3 REM ATARI FLOATING POINT BASIC
4 REM COPYRIGHT <C) 1980.
5 REM
6 REM THIS PROGRAM PLOTS A
7 REM CURIE FOR ANY EXPRESS-
8 REM ION AS A FUNCTION OF

9 REM INCREASING ANGLE FROM
10 REM 1 TO 360 DEGREES.
11 REM CHANGE LINE 2900
12 REM TO A FUNCTION YOU WISH
13 REM TO PLOT.
14 REM
15 REM
40 REM ESTABLISH GRAPH STARTING
41 REM AND ENDING POINTS.
42 REM
43 RB1
50 Rl=l:R2=360
88 RB1
89 RB1
90 REM SET GRAPHIC PARAMATERS
91 REM
92 RB1
100 GRAPHICS 8 
200 COLOR 3
250 SETCOLOR 1,1,14
251 SETCOLOR 2,0,0
252 SETCOLOR 4,0,0
268 REM
269 RB1
270 REM FLOT GRAPH AXIS
271 RB1
272 REM
300 PLOT 1,1:DRAWTO 1,160 
400 PLOT 1,80=DRAWTO 314,80 
500 FOR 1=0 TO 160 STEP 20 
600 FLOT 1,1:DRAWTO 6,1 
700 NEXT I
800 FOR 1=0 TO 316 STEP 79 
900 PLOT I,76:DRAWTO 1,84 
1000 NEXT I 
1100 RB1 
1110 REM
1120 RB1 SET FLAGS FOR FIRST PLOT 
1130 REM AND SCALE.
1140 REM 
1150 RB1 
2000 F=0:G=0 
2010 RB1 
2020 RB1
2030 RB1 START PLOTTING 
2040 RBI 
2050 REM
2060 RB1 CHANGE STEP FOR MORE
2061 RBI OR LESS RESOLUTION.
2062 RB1 IF Rl> R2 THEN STEP
2063 REM MUST BE NEGATIUE
2064 RBI (PRECEDED BY A MINUS
2065 RBI SIGN).
2066 REM

November 1980 M ICRO —  The 6502 Journal 30:49



2 0 6 ?

2 1 0 0

2 1 1 0

2 1 2 0

2 1 3 0

2140
2150
2160
2 2 0 0

2300
2400
2500
2550
2551
2552
2553
2554
2555 
2600
2650
2651
2652
2653
2654
2655 
2800
2850
2851
2852
2853
2854
2855 
2900 
3800 
3100
3150
3151
3152

REM 3153
FOR I=R1 TO R2 STEF 3 3154
REM 3200

REM .......... 3250
MEM NEXT iHREE SitP* ESTABLISH 3251
REM HORIZONTAL SCALE. 3252
REM 3253
REM 3254
IF ABSCR1»=ABS<R2> THEN R=ABS< R 1 ) 3300
IF ABSC R2 »=ABS( R1) THEN R=ABS(R2> 3350
IF i>0 THEN S=316/R:G=1 3351
X=I;Y=0 3352
REM 3353
REM 3354
REM CGNUER7 DEGREES TO 3355
RBI RADIANS. 3400
RBI 3450
REM 3451
X=X£3.14159/180 3452
REM 3453
REM 3454
RBI PREVENTS CRASHING I'lHEN 3500
REM X = 0. 3600
RBI 3700
REM 3750
IF X=0 THEN X=1. 0E-05 3751
RB1 3752
REM 3753
RB1 NEXT LINE DESCRIBES 3754
RB1 FUNCTION TO BE FIOTTED. 3755
RBI 3756
RB1 3800
Y 1 =S I N( X >!CQS< X-'-2 > 3900
Y=Y+Y1
y=Y*20 5100
REM 5200
RBI j 360
REM SCALES X 5400

RB1
REM
X=I*S
REM
REM
REM RELATES PLOT TO X AXIS.
REM
REM
Y=-Y+80
REM
REM
REM SUSM3UTINE PREVENTS 
REM OFF-SCALE CRASHING.
RBI
RB1
GOSUB 5000
REM
RBI
REM FIOTS FIRST POINT.
RBI
RB1
IF F=0 THEN PLOT X,Y=F=1
DRAWTO X,Y
NE>tf I
REM
RBI
RBI DISPLAYS EQUATION OF 
RBI FIOTTED FUNCTION BENEATH 
REM GRAPHIC DISPLAY.
RB1
RB1
LIST 2900 
END
IF X<0 THEN X=8 
IF X>316 THEN X=316 
IF Y<0 THEN Y=0 
IF Y>160 THEN Y=160 
RETURN

O H I O  S C I E N T I F I C  U S E R S
S O F T W A R E  -  G A M E  A N D  U T I L I T Y  P R O G R A M S  F O R  AS LOW  AS S I . 0 0 . A L L  

W IT H  L IS T IN G S  A N D  C O M P L E T E  D O C U M E N T A T IO N .

K IT S  -  U P D A T E  Y O U R  C O M P U T E R  T O  P L A Y  M U S IC , IN C R E A S E  O P E R A T IN G  
S P E E D , H IG H  R E S O L U T IO N  G R A P H IC S  A N D  M U C H  M O R E . K IT S  IN C L U D E  
P A R T S  A N D  C O M P L E T E  A S S E M B L Y  IN S T R U C T IO N S . LO W  AS S 3 .0 0 .

O U R  S 1 .0 0  C A T A L O G  IN C L U D E S  OSI P R O G R A M M IN G  T IP S  P L U S  D E S C R IP T IO N S  
O F  A V A IL A B L E  P R O G R A M S  A N D  K IT S .

MITTENDORF ENGINEERING 9 0 5  VILLA NUEVA DR. LITCHFIELD PARK,AZ 8 5 3 4 0
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Up From the Basements
by J e ff Beamsley

Though this column is being written in the heat of late 
summer, it will appear in late fall. For those of you who 
own department stores, late fall is just before that joyful 
time of uncontrolled consumption called Christmas. 
This will also be the first Christmas that the mass 
marketers will be involved in personal computers in a 
big way. In the thick of it, of course, is Ohio Scientific.

Large retailers have not had very pleasant ex­
periences with home computers. Sears Roebuck and 
Co. made several tentative attempts to sell machines. 
Its latest liason was with Atari. At last report, Sears had 
pulled the Atari machines out of its stores because of 
the problems store personnel had selling and sup­
porting the machines. Sears has since set up a special 
training program to educate its salespeople in the finer 
points of computer marketing. All of the retail computer 
stores had a chortle over that. But Sears and others did 
not get to be large multi-million dollar corporations by 
making silly m istakes. Where there is a dollar bill, there 
is a way.

Working under that philosophy, Ohio Scientific and 
Montgomery Ward & Co. have devised a solution to the 
problem. Their solution takes advantage of the “ client 
store” philosophy used to justify the insurance booths, 
optical centers, restaurants, and specialty shops pres­
ent in many department stores. These activities are not 
owned by the store. The operators rent the floor space 
for some percentage of the gross and provide the fur­
niture and personnel. This same approach with staff 
and financing from local distributors and dealers will be 
producing Ohio Scientific computer shops in Ward’s 
stores all over the country from now through Christmas.

Montgomery Ward is just the beginning, though. 
Every corporate president and his accountant read of 
the 650% growth enjoyed by Apple Computer Co. last 
year. They are all going to be eagerly watching this 
Christmas season, expecting to enjoy the same suc­
cess. Digital Equipment Corporation (DEC) has already 
opened a number of retail stores around the country. 
Xerox Corporation is rumored to be taking the same 
path, as a result of a marketing agreement with Apple. 
Not to be outdone, Ohio Scientific is also represented 
among the biggies. CDC, that's spelled Control Data 
Corporation, is opening ten retail stores nationwide to 
market its PLATO systems and Ohio Scientific equip­
ment. The CDC stores will also serve as regional repair 
depots for Ohio Scientific personal machines.

How do all of these fireworks affect you and me? 
Among other things, Ohio Scientific products will prob­
ably enjoy the biggest boost in credibility since Clark 
Kent discovered the phone booth. If the Montgomery 
Ward program is even marginally successful, there will 
be a very large number of new Ohio Scientific users 
coming into the marketplace. The average store must

produce twelve to fifteen users a month to break even. 
Multiply that by the hundred or so stores that are 
scheduled to be open by the Christm as season, and you 
get an idea of the potential of the market.

These new users will demand services from the 
marketplace in the form of software, additional 
documentation, and support. Ohio Scientific has 
already contracted with Howard W. Sam s & Co., Inc. to 
rewrite its personal computer manuals in anticipation 
of this demand. Ohio Scientific has created a new 
machine, the C4P-DF, to better bridge the gap between 
the personal machine and its line of business com­
puters. The company has also repackaged the C1P, add­
ed some features, and increased the retailer's margin. 
The new machine is called the C1P series II. CDC con­
veniently fa lls into place as the regional service center. 
CDC also has a very large library of excellent software 
created on its PLATO system. The company is rumored 
to be in the process of translating large portions of that 
library to run on Ohio Scientific system s — just in time 
to meet the anticipated demand.

We are already seeing a significant increase in in­
dependent vendors producing products for Ohio Scien­
tific personal machines. I can’t vouch for the quality of 
all of the software, or the advisability of some of the 
modifications that are advertised, but the fact that they 
are being advertised nationally implies that the market 
for such things is expanding. The influx of new users 
due this fall, combined with the pressure for quality 
documentation from Montgomery Ward and the high 
quality software and support due from CDC, should pro­
duce a whole new class of Ohio Scientific users. We will 
see the Ohio Scientific user who brags about his 
machine, the user who is impressed by the quality of the 
documentation as well as the hardware, and the user 
who buys the machine for the large library of software 
available.

Whether you like it or not, this is the user who will 
make up the phalanx of the personal computer invasion 
into the home. This is also the user that will determine 
the direction of the marketplace. The swelling numbers 
of this type of user will finally compel manufacturers to 
behave in a responsible way.

It is not a new age, but is is certainly a new face. If the 
mass market is as ripe for exploitation as the projec­
tions say, that face is sure to have a smile on it.

Please send all comments to:

Jeff Beamsley 
c/o The Software Federation 

44 University Drive 
Arlington Heights, IL 60004
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SIRIUS SOFTWARE  is proud to  announce tha t SYNERGISTIC SOFTWARE
is now a d is tr ib u to r fo r us and is carry ing the  fo llo w in g  p roducts  in stock:

E-Z DRAW. It started as the best graphics editing package available for the APPLE and with our continuing 
support it is going to stay the best. Human engineered for ease of use and a tutorial intended to be used by 
computer novices. Still only $34.95. E-Z DRAW requires a 48K APPLE with Applesoft in ROM or a Language 
System. Written by Jerry Jewell and Nasir/Gebelli.

STAR CRUISER —  The ULTIMATE ACTION game! A real time hi-res action game with sound, action and 
suspense. Finally a game that requires fast reflexes, coordination and strategy. These critters actually chase 
you. A game for all ages and priced right at $24.95. This game runs under 13 or 16 sector format with 32K 
RAM. Written by Nasir/Gebelli.

BOTH BARRELS includes two games on the same diskette. DUCK HUNT is the traditional hunt from the blind, 
complete with dogs to retrieve the ducks and even an occasional dog fight to liven up the action. Hi-res, of 
course. HIGH NOON has you pitted against an entire town of BAD GUYS. They'll attack from doorways, win­
dows, and even rooftops. Be quick or be dead. This has some of the most interesting graphics effects you'll 
see on the APPLE. Nine levels of play, one to match any age group. These games have great action, great 
graphics, and great sound effects. What else could you ask for? BOTH BARRELS requires 48K with Applesoft 
in ROM. Written by Nasir/Gebelli.

SIRIUS SOFTWARE SYNERGISTIC SOFTWARE
1537 Howe Avenue #106 5221 120th Avenue S .E .
Sacramento, CA 95825 Bellevue, WA. 98006
(916)920-8981 (206)641-1917

APPLE, Applesoft and Language System are products o f Apple Computer, Inc. E —Z DRAW and DUCK HUNT include 
character generation by Ron and Darrel Aldrich and fonts by Ted Cohn and Lawrence You.

The products listed are all copyrighted  © 1980 by S IR IU S SOFTW ARE. A LL  R IGHTS RESERVED .

C o m p u t e r  H o u s e  D i v .
Programs for Commodore & Apple

"L e g a l A c c o u n tin g ” .................................... $1200.00

"P o lit ic a l P arty  M a iling  L is t” ........................................ 150.00

E N G IN E E R IN G  &  M A C H IN E  S H O P

"M a c h in e  Part Q u o t in g " .................................$280.00
"T r ig  &  Circle T a n g e n t" ................................................  70.00
"B o lt  C irc le ” ........................................................................ 25.00
"S p u r  G e a rs " .....................................................................  35.00
"B e a m s; S tress &  D e f le c t io n " ....................  145.00
"T a n k  T h ickn e ss "

For F ilam en t W in d in g ..................................................  85.00

_________A ll 6 fo r  o n ly  $495 .00  ___________

" S C R U N C H "  -  $36 .00
For A p p le  II or A p p le  II Plus. C om pacts  Basic 
P rogram s up  to  2 0 % .

Dealer inqu iries invited

COMPUTER HOUSE DIV. 
1407 C lin to n  R o a d  

J a c k s o n , M ic h ig a n  49202  
P h o n e : (517) 782-2132

C o m p u t e r  H o u s e  D i v .
Programs for Commodore Computers

1 - F.E.T.-Recover; File Editing Tools, Adds 11
commands to assist disk recovery ...........................$ 6 5 .0 0

2  - SOF-BKUP; copy disks faster including random files.
Displays error messages for bad blocks..................$ 4 0 .0 0

3  - SUPER-RAM; checks every ram address against
every other ram address, 2001 se rie s ........................$20.00

4  - VARI-PRINT; prints listing of all variables with
every line number where each o c cu rs ..................... $ 2 5 .0 0

5  - DOCU-PRINT; prints CRT to printer, use in your
own program, in b a s ic .......................................................$20.00

6 -SCREEN  DUMP/REPEAT; sim ilar to DOCU-PRINT
except in machine language. Use with anyones 
program, REPEAT sim ilar to Model 8 0 3 2 .....................$ 3 5 .0 0

7 -TRACE-PRINT; prints listing of all line numbers
in order of execution ......................................................... $ 2 5 .0 0

8 - SCRUNCH-PLUS; packs a copy of program to
save up to 2 5 %  of memory space................................$ 2 5 .0 0

9- -SORTER; sorts a one dimensional array alpha­
betically (in machine language)....................................$ 3 5 .0 0

P A C K A G E  P R IC E  $170.00 FO R  A L L  9 PRO G RA M S 
S A V E  $120.00

Dealer inqu iries invited

COMPUTER HOUSE DIV.
1407 C lin to n  R o a d  

J a c k s o n , M ic h ig a n  49202  
P h o n e : (517) 782-2132



John Conway’s Game of Life Using 
Display Devices with Automatic Scrolling

Life has been presented before fo r specific 
video displays. Here are the routines necessary 
to run Life on any general display device.

T h eo d o re  E. B ridge  
54  W illia m s b u rg  Drive  
S p rin g fie ld , M A  01108

This is a much improved version 
of a previous article on the game of 
Life that was published in MICRO 
February 1979 (9:39). You can easily 
adapt this program for any 6502 
com puter by chang ing  jump 
instructions between addresses 
2096—20AF. You can use any 
display device, even a printer, if it 
will automatically roll the display 
upwards after the bottom line is 
printed.

The program is very fast. A car­
riage return occurs as soon as there 
are no more characters to be printed 
on a line. Moreover, two lines in the 
pond are printed as only one line on 
the display. Refer to the examples 
to see how this works.

Furthermore, you can change 
parameters in the program to adjust 
to the size of your display. Also, you 
can skip one or more generations 
between printings.

ADDR Parameter Default
Name Value

2001 CPL $20

2005 LIS $10

2009 GPB $00

Martin Gardner published John 
Conway’s game of Life in the Oc­
tober and November, 1970 issues of 
the The Scientific American. Our 
two examples were taken from his 
article.

We like to think of the game of 
Life as a computer simulation of a 
virus growing on a pond of DNA, us­
ing Conway’s genetic rules, which 
are:

1 . An empty cell having exactly 3
neighbors will give birth to a 
new cell.

2 . A living cell having less than 2,
or more than three neighbors 
will die.

3 . All births and deaths occur at
one time at the end of each 
generation; after all ceils have 
been examined.

Description

Insert the number of characters per 
line in your display.
Insert the number of lines in your 
screen.
Insert the number of generations to 
be skipped between printings.

We kill all cells that touch the 
bank of the pond. This is necessary 
to prevent wrap-around. The pattern 
would be badly damaged if wrap­
around growth were allowed to col­
lide with the main organism . 
Because of our rather small pond, 
the display in our example 2 has 
already departed from the original 
pattern produced on an infinite 
pond.

The program occupies $298 bytes 
of RAM. The pond immediately 
follows the program. The following 
space is needed for the pond: 
2*(CPL *(LIS + 1)).

After loading the program, start at 
address 2000 and depress "G ” . The 
computer will respond with “ ENTER 
V,H?” . This is your cue to start 
entering the verticle and horizontal 
coordinates for each living cell in 
the seed group that you want to 
start with. This is your way of plan­
ting the seed of the organism that 
you want to study.

T h e se  c o o rd in a te s  are 
displacements from an origin at the 
center of the screen. Positive direc­
tions are down and to the right. A 
coordinate may be any decimal digit 
less than “8", followed by a minus 
sign if negative; or a space if 
positive. If you make a mistake, 
enter the letter “ X”  to erase the en­
try. (Any letter may be substituted 
for “ X” .)
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After you have entered coor­
dinates for all of the living cells in 
the arrangement you want to start 
with, depress slash and you are 
off and running.

The following two examples were 
given in Gardner’s article:

Example 1: the famous traffic light. 
It Is plotted on a pond 16 x  16.

K I1 *
2C0C
2 0 C ]

2C 02
2CC5
2 0 0 6

2CCC

T 9 
2 0  

C5
l o ­
r e  

A 9

2001
1 0 .

20 05
r .
2 0 0 0
c

0 0 0 2

t
; ; ;

0 0 0 2

t i t  
• I

0  0 0 4

0 0 0 5

I I I
i i !

0 00 6

i
i  i
i  i

0 00 7

i i i  
.  i 

i i i  
i

0 0 0 ?

0009

I
I . »I I I

I .  I  I .  II I I  
• .  »

0 0 ]  0

0 0 1 1

I I I  I I I

0 0 1 2

Example 2: the R pentomlno that 
was plotted to Its death after 1103 
generations at the Case Western 
Reserve University with a computer 
program by Gary Flllpskl and Brad 
Morgan, with the results sent In by 
Ranan B. BanerJI. It has produced 6 
gilders before death. Here we plot 
every tenth generation on our ASR 
33 TTY at 110 BAUD.

20 0 0  A S  2009 
2 0 0 9  04 9.
2 O C A  P 5 2000 
2 0 0 0  A 9 C

0 0 1  ]

0 0 2 1

l i t  
l  .  *

9  t  t  
I • I

i  / 
• .  »

0 0 2 1
t 9 
I

f i t
« .  ■ 

f r  t

C C t l

I I .

• I • 
/ t
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0010 :

0020:
0 0 3 0 :
0 0 4 0 :
0 0 5 0 :
0 0 8 0 :
0 0 7 0 :
0 0 8 0 :
0 0 9 0 :
0 1 0 0 :
0110:
0120 :

0 1 3 0 :
0 1 4 0 :
0 1 5 0 :
0 1 8 0 :
0 1 7 0 :
0 1 8 0 :
0 1 9 0 :
0200 :
0210 :

022M:
0 2 3 0 :
0 2 4 0 :
0 2 5 0 :
02S 0 :
02701
0 2 8 0 :
02901
0 3 8 8 :
0 3 1 0 :
03201
B 330:
03*01
0 3 5 0 :
0 3 8 0 :
0 3 7 0 :
0 3 8 0 :
0 3 9 0 :
0 4 0 0 :
0 4 1 0 :
0 4 2 0 :
0 4 3 0 :
0 4 4 0 :
0 4 5 0 :
0 4 6 0 :
0 4 7 0 :
0 4 8 0 :
0 4 9 0 :
0 5 0 0 :
0 5 1 0 :
0 5 2 0 :
0 5 3 0 :
0 5 4 0 :
0 5 5 0 :
0 5 6 0 :
L IF E
0 5 7 0 :
0 5 8 0 :
0 5 9 0 :
0 6 0 0 :
0 6 1 0 :
0 6 2 0 :

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2 000
2 000
2 000
2000
2000
2000
2002
2004
2 008
2 008
200ft
200C
200E
2010
2012
2 014
2 015  
2017  
2 0 1 9  
201B 
201D 
2 0  IF  
2021 
2 023

L IF E
CPL
L IS
CENT
ADR
POINT
BEFORE
POND
LAST
BUFF
GC
GBP
CNTG
ACT
OFFS
NN
SAUY

URG
«
»

*2000
*0020
*0021
*0022
*0 0 2 4
*0 0 2 6
*0 0 2 8
*0 0 2 A
•002C
• 002E
*0 0 3 0
*0 0 3 2
*0 0 3 3
*0 0 3 4
*0 0 3 5
*003D
S003E

CHARACTERS PER L IN E  
L IN E S  IN  SCREEN 
CENTER OF POND 
POINT TO PREU. L IN E  
POINT TO CURRENT L IN E  
POINT TO L IN E  BEFORE POND 
PO IN T TO START OF POND

POINT TO LAST L IN E  IN  POND 
POINT TO BUFFER 
GENERATION COUNT 
GENERATIONS BETWEEN PRINTS 
COUNT OF GENERATIONS 
A C T IV IT Y  
OFFSETS
NO. OF NEIGHBORS

I I I
. I I I .

o o 5 i
9  9  9  9  9  9  9  9

9  9  9  9  9

9  9

I .  •  
9  9  

I

.  •  .  
9  9

A9 20 LDAIM *2 0 SET 32
85 20 STA CPL CHARS. /L IN E
A2 10 LDXIM *1 0 SET 16
86 21 STX L IS L IN E S  IN  SCREEN
H9 00 LDAIM *0 0 SET ZERO
8 5 32 STA GBP GENERATIONS BETWEEN
A9 97 LDAIM END
85 28 STA BEFORE
A3 22 LDAIM END ✓258
85 29 STA BEFORE +01
18 CLC
A5 28 LDA BEFORE
65 20 ADC CPL
85 2A STA POND
85 24 STA ADR
A5 29 LDA BEFORE +01
69 00 ADCIM *0 0
85 2B STA POND +01
85 25 STA ADR +01

i i i  .  .  » .  .
9  9  9  9  9  9

I t •
9  9  9  9

• • I I  .  I
9  9  9  9  9  9

* •  •
9  9  9

9  9

I I  I t
9

.  .  •
9  9

9  9  9  9  9  9

SET ADDRESS POINTERS
2 025 20 B0 20 JSR MULT A
2 028 A5 20 LDA CPL
202A 4A LSRA
202B 18 CLC
202C 65 24 ADC ADR
202E 85 22 STA CENT
2 030 A5 25 LDA ADR
2032 69 00 ADCIM * 0 0
2 034 85 23 STA CENT
2 036 A6 21 LDX L IS
2 038 20 B0 20 JSR MULT A
203B 18 CLC
203C A5 24 LDA ADR
203E 85 2C STA LAST
2040 65 20 ADC CPI.
2 042 85 2E STA BUFF
2044 A5 25 LDA ADR

C0 7 1

+01

+ 01

9  9 
I I •

2046 85 2D STA I AST • EH 1I2048 69 00 ADCIM *H0
204A 85 2F STA BUFF <01 1 • 1

SLF OFFSETS .  I  •
9

I
9  9

I
9  9

06 3 0 : 204C A9 00 LDAIM *0 0
0 6 4 0 : 204E 85 35 STA OFFS
08 5 0 : 2 0 5 0 18 CLC
06 6 0 : 2051 65 20 ADC CPL
06 7 0 : 2053 85 36 STA OFFS 401
0 6 8 0 : 2055 65 20 ADC CPL
06 9 0 : 2057 85 37 STA OFFS +02
0 7 0 0 : 2059 A9 01 LDAIM *01
0 7 1 0 : 205B 85 38 STA OFFS +03
0 7 2 0 : 205D 65 20 ADC CPL
0 7 3 0 : 205F 65 20 ADC CPL
0 7 4 0 : 2061 85 39 STA OFFS +04
0 7 5 0 : 2 0 6 3 A9 02 LDAIM *0 2

9  9  9  9  9
I  V
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0 7 6 0 : 
0 7 7 0 : 
0 7 8 0 : 
0 7 3 0 : 
0 8 0 0 : 
0 8 1 0 : 
0 8 2 0 : 
0 8 3 0 : 
0B40: 
0 8 5 0 : 
0B 60 : 
0 8 7 0 : 
0 8 8 0 : 
0 8 9 0 : 
0 9 0 0 : 
0 9 1 0 : 
09 2 0 : 
0 9 3 0 : 
0 9 4 0 : 
0 9 5 0 : 
0960 : 
0970 : 
0 9 8 0 : 
09 9 0 : 
1000: 
1010: 
1020 : 
1030: 
1040: 
1050 : 
1060: 
1070 : 
1080 : 
1090: 
1100: 

1110: 

1120: 

L IF E

2065  8 5  3ft 
2 0 6 7  65  20 
2 0 6 9  85  3B 
206B  65  20  
206D  85  3C

206F
2071
2 073  
2075 
2077 
2 0 7  ft 
2 0 7 D 
2 080  
2 083  
2 085  
2 087  
208ft 
208D 
208F
2091
2092
2 093

ft0 00 
84  33 
84  30 
84  31 
20 F2 
20  34 21 
2 0  D7 20 
20  9E 21 
R0 00 
84 34 
20  01 22 
20  5 ft 22 
ft5  34 
D0 EC 
00 
00
2 0  80  20

20

STAR

STA OFFS
ADC CPL
STA OFFS
ADC CPL
STA OFFS
STRUCTURE
LDY1M *0 0
STY CNTb
STY GC
STY GC
JSR CLEAR
JSR PLANT
JSR INCG
JSR SHOALL
LDYTM *0 0
STY ACT
JSR POST
JSR UPDATE
LDA RCT
BNE STAR
BRK
BRK
JSR STAR

*05

(0 6

+07

C 0 8 3

+ 01 
POND 
SEED 

IN C . GEN. COUNT 
OF POND

BIRTH S ftND DEftTHS 
POND 

I F  A C T IV IT Y  IS  
ZERO

HftLT 
+ 03 SHOW POND

I  I  '

I

I  I  i
I  I

I* •
I

I  I
I  I  i

I
.  • >/  », ,  I  I  

I  i  i  i i i
i f  I '

.  » /
I i  .  

II

LINKAGE TO K in  ROUTINES

2 0 9 6  4C 3B IE  
2 099  84  3E 
209B  2 0  5 ft IE  
209E  04  3E 
20R 0 60  
2 0 ft1 ftS  0D 
20A 3 20  ftB 20  
20R 6 fH9 0ft 
20 ft8  84 3E

PRTBY1
GETCH

CRLF

41E3B
SAUY
11E5A
SAUY

JMP 
STY 
JSR 
LDY 
RTS
LDAIM  *0D  
JSR OUTCH 
LDAIM  *Oft 0 C 9 1

OUTCH STY bftUY

1130 20HH 21) A0 11. JSF: lU .f tU
1140 23ftD A 4 3E LDY SM A ­
11S0 20ftF 60 RTS
1160
1 170 ADD CPL TO ADR i * ' TIMES
1180
1190 20B0 CA MULT A DEX
1200 20B1 30 FC BMI MULTA -01
1210 20B3 18 CLC
1220 20B4 A5 24 LDA ADR
1230 20  B6 65 20 ADC CPI.
1240 20B8 85 24 STA ADR
1250 2BBft AS 00 LDAIM  *0 0
1260 20BC 65 25 RDC ADR + 01
1270 20BE 85 25 STA ADR +01
1280 20C0 4C B0 20 JMP MULTA
1290
1300 SUBTRACT CPL ( X ) TIMES FROM ADR
1310
1320 20C3 60 RTS
1330 20C4 Cft SUBA DEX
1340 20C5 30 FC BMI SUBA -0 1
1350 ‘ 20C7 38 SEC
1360 20C8 05 24 LDA ADR
1370 20CA ES 20 SBC CPL
1380 20CC 85 24 STA ADR
1390 20CE AS 25 LDA ADR +01
1400 20D0 E9 00 SBCIM *0 0
1410 20H2 85 25 STA ADR +01
1420 20D4 4C C4 20 JMP SUBA
1430
1440 INCREMENT RND D ISPLA Y  GEN. COUNT
1450
1460 20D7 20 A1 20 INCG JSR CRLF
1470 20DA 18 CLC
1480 20DB F8 SED
1490 20DC A9 01 LDAIM *0 1
1500 20DE 65 30 ADC GC

I
I  (
I  I

I

I  I 
I  I

I  I 
I •

i i  I  I  
!  i

i  .  i 
i  i

I  I  i  i
i i i
i

i  i  t 
■

I  I

i

i  .  i
i  » 

f  I  i I
I  I  .

i i  i  i  I  i  I
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1510 : 20E0 85 30 STft GC
1520 : 20E2 ftS 31 LDft GC
1530 : 20E4 69 00 ADCIM S00
1540 : 20E6 85 31 STft GC
1550 : 20E8 D8 CLD
1580: 20E9 20 96 20 JSR PRTBYT
1570 : 20EC HS 30 LDft GC
1 5 8 0 : 20EE 20 96 20 JSR PRTBYT
1590: 20F1 60 RTS
1 6 0 0 :
1610 : CLEftR POND
1620 :
1630 : 20F2 2 0 8B 22 CLEftR JSR MOUE
1640 : 2 0F5 ft5 21 LDft L IS
1650 : 20F7 0ft ftSL ft
1660 : 2 0F8 85 3D STft NN
1670 : 20FO ft4 20 LDV CPL
1690: 20FC 88 CLR DEV
L IF E
1700: 20FD 30 0b BMI CLR
1701 : 20FF R9 00 LDftIM S0(J
1710 : 2101 91 24 ST f t l  Y RDR
1720 : 2 103 F0 F7 BEO CLR
1730 : 2 105 ft2 01 LDX IN S01
1740 : 2 107 20 B0 20 JSR MULT ft
1750 : 21 0 ft C6 3D DEC NN
1760 : 210C 10 EC BPL CLR
1770 : 210E 60 RTS
1780 :
1790 : 210F 20 f t l 20 ENTRUH JSR CRLF
1800: 2112 fl2 0B LDXIM S0B
1810 : 2 114 BD IE 21 LDftftX ENT
1B20: 2117 20 ft8 20 JSR OUTCH
1830: 2 1 1 ft CO DEX
1 8 4 0 : 211B 10 F7 BPL ENTRUH
1850 : 211D 60 RTS
1860 : 21 IE 20 ENT =
1 8 7 0 : 21 IF 3F = ' ?
1880-- 2 1 2 0 20 =
1 8 9 0 : 2121 48 = ■ H
1900 : 2 1 2 2 2C -
1910 : 2 123 56 = • U
1 9 2 0 : 2124 2 0 -
1930: 2 12S 52 - • R
1 9 4 0 : 2 126 45 - ' E
1950: 2 127 54 - • T
1 9 6 0 : 2 128 4E = ’ N
1 9 7 0 : 2 129 45 = ' E
1 9 8 0 : 21 2 ft 20 99 20 GET JSR GETCH
1 9 9 0 : 212D C9 38 CMPIM • 8
2 0 0 0 : 212F 30 02 BMI DONE
2 0 1 0 : 2131 ft9 00 LDftIM S00
2 0 2 0 : 2 133 60 DONE RTS
20 3 0 !
2 0 4 0 : PLftNT SEED
2 0 5 0 :
2 0 6 0 : 2134 20 0F 21 PLftNT JSR ENTRUH
2 0 7 0 : 2 137 20 2 ft 21 JSR GET
2 0 8 0 : 21 3 ft F0 F8 BEQ PLANT
2 0 9 0 : 213C C9 30 CMPIM • 0
2 1 0 0 : 2 1 3E 30 F3 BMI DONE
2 1 1 0 : 2 140 29 07 RNDIM *0 7
2 1 2 0 : 2 142 ftft TftX
2 1 3 0 : 2 143 ftS 22 LDft CENT
2 1 4 0 : 2 1 4 5 85 24 STft RDR
2 1 5 0 : 2 147 ft5 23 LDft CENT
2 1 6 0 : 2 149 B5 25 STft ftDR
2 1 7 0 : 214B 20 2 ft 21 JSR GET
2 1 8 0 : 214E F 0 E4 BEO P L flN l
2 1 9 0 : 2 1 5 0 C9 2D CMPIM
2 2 0 0 : 2 152 F0 05 BEQ MINUS
2 2 1 0 : 2 154 20 B0 20 JSR MUl. Tft
2 2 2 0 : 2157 30 03 BMI HOR
2 2 3 0 : 2159 20 C4 20 MINUS JSR SUBft
2 2 4 0 : 215C ft2 02 HOR LDXIM *0 2
L IF E

22 5 0 : 215E 20 14 21 JSR ENTI':UH + 05
2260 : 2161 20 2ft 21 JSR GET
2270 : 2164 C9 30 CMPIM ’ 0
2 2 8 0 : 2166 30 CC BMI PLANT
2290 : 2168 29 07 ftNDIM *0 7
2 3 0 0 : 21 6 ft 85 3D STft NN
2 3 1 0 : 216C 20 2 ft 21 JSR GET
2 3 2 0 : 216F F0 C3 BEQ PLANT
2 3 3 0 : 2171 C9 2D CMPIM
2 3 4 0 : 2173 F0 16 BEQ MIN
2 3 5 0 : 2175 18 CLC
2 3 6 0 : 2176 OS 24 LDft ftDR
2 3 7 0 : 2178 65 3D ODC NN
2380 : 217ft 85 24 STO ADR
2 3 9 0 : 217C 05 25 LDA ADR +01
2 4 % : 217E 69 00 ADCIM •00
2 4 1 0 : 2 180 85 25 STft ftDR +01
2 4 2 0 : 2182 09 01 LDftIM *0 1
2 4 2 H 2184 00 00 LDYIM * 0 0
2 4 3 0 : 2186 91 24 STO IY ADR
2 4 4 0 : 2 188 4C 3 4 21 JMP PLftNT
2 4 5 0 : 218B 38 MIN SEC
2 4 6 0 : 218C 05 24 LDft ftDR
2 4 7 0 : 218E E 5 3D SBC NN
2 4B 0: 2 190 85 24 STft ftDR
2 4 9 0 ; 2 192 05 25 LDft ftDR +01
2500s 2194 E9 0 0 SBCIM *0 0
2 5 1 0 : 2196 4C 82 21 JMP MIN -0 9
2 5 2 0 :
2 5 3 0 : SHOW OLL OF POND
2 5 4 0 :
2 5 5 0 : 2 199 OS 32 LDO GBP
2 5 6 0 : 219B BS 33 STft CNTG
2570! Z19D: 60 RTS
2 5 6 0 : 219E C6 33 SHQftLL DEC CNTG
2 5 9 0 : 21A0 10 FB BPL SHOALL -0 1
2 6 0 0 : 21R2 20 8B 22 JSR MOUE
2 6 1 0 : 2 1 flS ft5 21 LDft L IS
2 6 2 0 : 2107 85 3D STft NN
2 6 3 0 : 21 ft9 02 01 SHO LDXIM *0 1
2 6 4 0 : 21 OB 20 B0 20 JSR MUL Tft
2 6 5 0 : 210E C6 3D DEC NN
2660 : 21B 0 F0 E7 BEQ SHOALL -0 5
2 6 8 0 : 21B2 04 20 LDY CPL
2 6 9 0 : 21B4 B1 24 LDOIY ADR
2 7 0 0 : 21B6 D0 04 BNE SHOA
2 7 1 0 : 21B8 09 20 LDOIM * 2 0
2720 : 21 BO 10 02 BPL SHOA + 02
2 7 3 0 : 21BC 09 27 SHOft LDOIM *2 7
27 4 0 : 21BE 91 2E STO IY BUFF
27 5 0 : 21C0 88 DEY
27 6 0 : 21C1 D0 F I BNE SHOft -0 8
27 7 0 : 21C3 02 01 LDXIM *01
2 7 8 0 : 21C5 20 B0 20 JSR MULT A
27 9 0 : 21C8 ft4 20 LDY CPL
2B00: 21CO B1 24 SHOW LDOIY ADR
L IF E
2 8 1 0 : 2 ICC F0 0E EM. 0 SHOW!! *0 2
2820 : 21CE B1 2E L .tr f ll 1 BIJF!
2 8 3 0 : 21 D0 C9 20 CMPIM *2 0
2840 : 21D2 F0 04 BEO bHOWB -0 2
2B 50 : 21D4 A9 3B LDAIM * ;
2860 : 21D6 10 02 BPL SHOWB
2870 : 21D8 ft9 2C LDOIM ,
2880: 21DR 91 2E SHOWB STO IY BUFF
2890: 21DC 8B DEY
2 9 0 0 : 21DD D0 EB BNE SHOW
2 9 1 0 : 21DF fl4 20 LDY CPL
2 9 2 0 : 21E1 B1 2E LDOIY BUFF
29 3 0 : 21E3 C9 20 CMPIM *2 0
2 9 4 0 : 21E5 D0 03 BNE SHOWft
29 5 0 : 21E7 88 DEY
2 9 6 0 : 21E8 D0 F7 BNE SHOWB +07
2 9 7 0 : 21E0 C8 SHOWfi I  NY
2 9 8 0 : 21EB ft9 0D LDOIM S0D
2 9 9 0 : 21ED 91 2E S T ft lY BUFF
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3 0 0 0 : 21EF 00 00 LDYIM *0 0
3810 : 21F1 20 01 20 JSR CRLF
3 0 2 0 : 21F4 C8 SHOP I  NY
3 0 3 0 : 2 1F5 B1 2E LDOIY BUFF
3 8 4 0 : 2 1 F 7 C9 0D CMPIP1 S0D
30 5 0 : 21F9 FB OE BEQ SHO
38 6 0 : 21FB 20 08 20 JSR OUTCH
3 0 7 0 : 21FE 4C F 4 21 JMP SHOP
3080 :
3 0 9 0 : POST BIRTHS OND DEOTHS
3 1 0 0 :
31 1 0 : 2201 20 BB 22 POST JSR MOUE
31 2 0 : 2204 20 79 22 JSR INCP
31 3 0 : 2207 09 00 LDOIM •00
31 4 0 : 2 209 85 3D STO NN
31 5 0 : 220B 02 07 LDXIM • 0 7
31 6 0 : 22013 B5 35 NBR LD02X OFFS
31 7 0 : 220F 08 TOY
3180 : 2 2 1 0 B1 24 LDOIY ODR
3 1 9 0 : 2212 F0 04 BEO NB
3208 : 2214 30 02 BMI NB
3 2 1 8 : 2 216 E6 3D INC NN
3 2 2 0 : 2 218 CO NB DEX
32 3 0 : 2 219 10 F2 BPL NBR
32 4 8 : 221B 00 00 LDYIM • 0 0
32 5 8 : 221D 05 3D LDO NN
32 6 0 : 221F C9 02 CMPIM •02
3 2 7 8 : 2221 30 20 BMI DEfiTH
3280 : 2 223 C9 03 CMPIM •03
3 2 9 0 : 2 225 F 0 24 BEQ BIR TH
3300 : 2 227 10 10 BPL DEATH
3 3 1 0 : 2229 20 73 22 POSTO JSR IN C  A
3320 : 222C D0 D9 BNE POST +06
3 3 3 8 : 222E 20 8B 22 EDGE JSR MOUE
3340 : 2231 05 21 LDO L IS
33 5 0 : 2 233 0A OSLO
33 6 0 : 2234 85 3D STO NN
L IF E
33 7 0 : 2236 98 1 YO
33 8 0 : 2 237 91 24 STH1Y ODK
33 9 0 : 2239 02 01 LDXIM •01
3400 : 223B 20 B0 20 JSR MULTO
34 1 0 : 223E CE 3D DEC NN
3428 : 2240 10 F 4 BPL EDGE >08
34 3 8 : 2242 60 RTS
34 4 0 : 2243 B1 26 DEATH LDOIY POINT
34 5 8 : 2 245 F0 E2 BEQ POST A
3 4 6 0 : 2247 09 02 LDOIM • 0 2
34 7 0 : 2 249 10 88 BPL BIRTH + 0b
3 4 8 0 : 224B B1 26 BIRTH LDOIY POINT
34 9 0 : 224D D0 DO BNE POSTO
35 0 8 : 224F 09 FF LDOIM •FF
35 1 8 : 2251 91 26 STO IY POINT
35 2 0 : 2 253 E6 34 INC OCT
35 3 0 : 2255 F0 FC BEQ BIR TH +08
35 4 0 : 2 257 4C 29 22 JMP POSTO
3S 50 :
35 6 0 : UPDOTE POND
3 6 7 0 :
35*101 2 250 20 8B 22 UPDOTE JSR MOUE
3S 90 : 225D B1 26 LDOIY POINT
3 8 0 0 : 22SF 30 08 BMI ADULT
381.0: 2261 C9 02 CMPIM *0 2
3B20: 2 2 6 3 30 08 BMI ODULT +04
3630 : 2265 09 00 BURY LDOIM •00
3 6 4 0 : 2 267 F0 02 BEQ ADULT +02
3 6 5 0 : 2269 09 01 ODULT LDOIM • 01
3 6 6 0 : 226B 91 26 STO IY POINT
36701 226D 20 79 22 JSR INCP
3 6 8 0 : 2270 00 EB BNE UPDOTE +03
3690! 2272 60 RTS
3 7 0 0 : 2273 EG 24 INCH INC ODR
3 7 1 0 : 2275 D0 02 BNE INCP
3 7 2 0 : 2277 E6 25 INC ODR +01

3 7 3 0 : 2279 E6 26 INCP INC POINT
3 7 4 0 : 227B D0 02 BNE INCP +06
3 7 5 0 : 227D E6 27 INC POINT +01
376B: 227F 05 27 LDO POINT +01
3 7 7 0 : 2281 C5 2D CMP LOST +01
3780 : 2 283 30 05 BMI MOUE -0 1
3790 : 2285 38 SEC
3800 : 2 286 05 26 LDO POINT
38 1 0 : 2288 E5 2C SBC LOST
38 2 0 : 2280 60 RTS
3830 : 228B 02 03 MOUE LDXIM *0 3
38 4 0 : 228D BB 28 LDAZX BEFORE
38 5 0 : 228F 95 24 STAZX ADR
3B 6 0 : 2291 CO DEX
38 7 0 : 2 292 10 F9 BPL MOUE +02
3880 : 2294 00 00 LDYIM • 0 0
3B90: 2296 60 RTS
3900 : 2297 00 END - • 0 0
39 1 0 : 2 298 00 - • 0 0

SYMBOL TOBLE 3 300  3450
ACT 0034 ODR 0024 ODUL 1 221/J BEFORE 0 0 2 8
BIRTH 224B BUF F 002E BURY 2265 CENT 0 022
CLEAR 2 0F2 CLR 20FC CNTG 0033 CPL 0 020
CRLF 2001 DEATH 2 243 DONE 2133 EDGE 222E
END 2 297 ENTRUH 210F ENT 21 IE GBP 0032
GC 0030 GETCH 2 099 GET 212A HOR 215C
INCO 2273 INCG 20D7 INCP 2 279 LAST 002C
L IF E 2 000 L IS 0021 MINUS 2159 MIN 21BB
MOUE 228B MULTO 20B0 NB 2218 NBR 220D
NN 003D OFFS 0035 OUTCH 20A8 PLANT 2134
POINT 0026 POND 0 0 2 0 POST 2201 POSTO 2 229
PRTBYT 2098 SOUY 003E SHOO 21BC SHOOLL 219E
SHOP 21F4 SHOW 21C0 SHOWO 21EA SHOWB 2  ID A
SHO 2109 ST OR 207D SUBA 20C4 UPDOTE 225A
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END FRUSTRA TIONU
F R O M  C A S S E T T E  F A IL U R E S  
P E R R Y  P E R IP H E R A L S  H A S  

T H E  H D E  S O L U T IO N  
O M N ID IS K  S Y S T E M S  (5 "  and  8 " )

A C C L A IM E D  H D E  S O F T W A R E
•  A ssem b ler, D y n a m ic  D eb u g g in g  T oo l, 

T e x t O u tp u t Processor, C o m prehen s ive  
M e m o ry  T e s t

•  C o m in g  S o o n — H D E  B A S IC
P E R R Y  P E R IP H E R A L S  S -1 0 0  P A C K A G E

A d d s  O m n id is k  (5 " )  to  
Y o u r  K IM / S - 1 0 0  S y s te m

•  C o n s tru c tio n  M a n u a l— N o  Parts  
» F O D S  &  T E D  D iskette
•  $ 2 0 .  + $ 2 . postage &  h and ling . (NY resident* 

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

Place your order with: 
PERRY PERIPHERALS 

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

(516) 7 4 4 -6 4 6 2
Y o u r  Fu ll-L in e  H D E  D istrib u to r/E x p o rte r



Natural Organic Apple Software
Educational, intr iguing and cha l leng ing. . .natural ly!

Apple Fun
We've taken five of our most popular pro­

gram s and combined them into one tremen­
dous package full of fun and excitem ent. Th is 
disk-based package now offers you these 
great gam es:
Mimic -  How good is  your memory? Here’s  a 
chance to find out! Your Apple w ill d isplay a 
sequence of figures on a  3 x 3  grid. You must 
respond w ith the exact sam e sequence, within 
the tim e lim it.

There are five different, increasingly difficult 
versions of the game, including one that will 
keep going indefinitely. M imic is  exciting , fast 
paced and challenging —fun for all!
Air Flight Simulation -  Your m ission is  to take 
off and land your a ircraft without crashing. 
You're flying blind: on instrum ents only.

You start with a  full tank of fuel, which gives 
you a maximum range of approximately 50 
m iles. The computer w ill constantly d isplay 
updates of your a ir speed, com pass heading 
and altitude. Your most important instrument 
is  the Angle of Ascent/Bank Indicator. It will 
tell if the plane is  clim bing or descending and 
whether banking into a right of left turn.

After you've acquired a  few  hours flying 
time, you can try flying a  course against a map 
or doing aerobatic m aneuvers. Get a little 
more flight tim e under your belt and the sky 's 
the lim it!
Colormaster —Test your powers of deduction 
as  you try to guess the secret color code in this 
Mastermind-type game. There are two levels of 
d ifficu lty, and three options of play to vary your 
gam es. Not only can  you guess the computer's 
color code, but it w ill guess yours! It w ill a lso  
serve a s  referee in a  game between two human 
opponents. Can  you m ake and break the color 
c o d e .. . ?
Star Ship Attack- Y o u r  m ission is  to protect 
our orbiting food station  sa te llite s  from 
destruction by an enemy star ship. You must 
capture, destroy or drive off the attacking ship. 
If you fa il, our planet is  doomed.
Trilogy—T h is  exciting  contest of logic has its 
origins in the sim ple game of tic-tac-toe. The 
object of the game is  to place three of your co l­
ors in a  row into the delta-like, multi-level 
d isp lay. The rows m ay be horizontal, vertical, 
d iagonal and wrapped around, through the 
"third dim ension". Your Apple (or human oppo­
nent) w ill be trying to do the sam e, and there 
are many paths to victory. You can even have 
your Apple play against itself!

Minimum system  requirements are an Apple
II or Apple II P lu s computer with 32K of 
memory and one m inidisk drive. Mimic re­
quires Applesoft in ROM, all others run in RAM 
or ROM Applesoft.
Order No. 0161 AD $19.95

Paddle Fun
Th is new Apple d isk  package requires a 

steady eye and a quick hand at the gam e pad­
d les! We’ve included four different gam es to 
challenge and am use you. They include: 
Invaders -  You must destroy an invading fleet 
of 55 flying saucers while dodging the carpet 
of bombs they drop. Keep a  wary eye for the 
mother ship directing the incursion. Your 
bomb shelters w ill help y o u - lo r  a while. Our 
version of a well known arcade game! Re­
quires Applesoft in ROM.
Howitzer -  Th is is  a one or two person game in 
w hich you must fire upon another howitzer 
position. T h is  program is  written in HIGH- 
RESO LUTIO N graphics using different terrain 
and wind conditions each round to make th is a 
demanding game. The d ifficulty level can  be 
altered to su it the ability of the players. Re­
quires Applesoft in ROM.
Space Wars -  T h is  program has three parts: (1)

Two flying sau ce rs  meet in lase r combat —for 
two p layers, (2) two saucers compete to see 
which can  shoot out the m ost s ta rs  —for two 
players, and (3) one saucer shoots the s ta rs  in 
order to get a higher rank — for one player only. 
Requires Applesoft.
Golf-W h e th e r you w in  or lose, you're bound 
to have fun on our 18 hole Apple golf course. 
Choose your club and your direction and hope 
to avoid the sandtraps. Losing too many 
strokes in the w ater hazards? You can alw ays 
increase your handicap. Get off the tee and on­
to the green with Apple Golf. One of its  nicest 
features is  you'll never need to cancel a  golf 
date due to rain. Requires Applesoft.

The minimum system  requirement for this 
package is  an Apple II or Apple II P lus com ­
puter w ith 32K of memory and one minidisk 
drive.
Order No. 0163AD $19.95

1234567890%

Math Fun
C h a n g e  a n  A p p le  c o m p u te r in to  a 

m athem atics tutor and change boredom into 
enthusiasm  w ith the Math Fun package. Using 
the technique of immediate positive reinforce­
ment, students can  improve their math sk ills  
while playing a game with:

Hanging -  A little man is  walking up the steps 
to the hangman's noose. But YOU can save 
him by answering the problems posed by the 
computer. The program uses decimal math 
problems. Each correct answ er w ill move the 
man down the steps and cheat the hangman. 
Spellb inder-You are a magician competing 
against a computerized wizard. In order to cast 
death clouds, fireballs and other m agic spells 
on him, you m ust correctly answer questions 
about using fractions.
Whole Space -  Pilot your space craft to attack 
the enemy planet. Each time you give a correct 
answer to the whole number problems posed 
by the computer, you move your ship. But for

every wrong answer, the enemy gets a chance 
to tire at you.
Car Jump —Make your stunt car jump the 
ramps. Each  correct answer w ill increase the 
number of buses your car must jum p over. 
These problems involve calcu lating  the areas 
of different geom etric figures.
Robot Duel- F i r e  your laser cannon at the 
computer’s  robot. If you give the correct 
answer to problems on calculating volumes, 
your robot can shoot at h is opponent. If you 
give the wrong answ er, your shield power w ill 
be depleted and the computer’s  robot can 
shoot at yours.
Sub Attack- P ra c t ic e  using percentages a s  
you maneuver your sub  into the harbor. A  cor­
rect answ er lets you move your sub and fire at 
the enemy fleet.

A ll of these programs run in Applesoft 
B A S IC , except Whole Space, which requires 
Integer BASIC .
Order No. 0160AD $19.95

T O  O R D E R : Lo o k  fo r these program s at the dealer nearest y o u . I f  yo u r sto re  doesn't 
s to ck  In stan t So ftw are  send yo u r order w ith  paym en t to : In sta n t S o ftw a re , O rder D e p t., 
Peterborough , N .H . 0 3 4 5 8  (add $ 1 .0 0  fo r  hand ling ) o r ca ll to ll-free  1-800-258-5473 
( V IS A , M C and A M E X  accepted).

Instant Software P ric e s  su b je c t  to  ch an g e  w it h o u t  n o t ic e .

PETERBOROUGH, N.H. 03458 
603-924-7296



GALAXY SPACE WAR I
Galaxy Space War 1 (WAR1| is a game of strategy in which the player has complete control ot his space fleet's tactical maneuvers. Each tleet battles its way toward the 

opponents galaxy in an attempt to destroy it and win the war WAR1 simulates the actual environment encountered in a space war between two galaxies. Optimum use 
is made ol Apple's high resolution graphics (HIRES) and colors in displaying the twinkling stars universe, the colored ships ol each fleet, long range sensors colored 
illuminations, and the alternating blinking colors used in battles between ships. Complementing HIRES are the sounds of war produced by Apple's speaker.

WAR1 is played between Apple and a player or between two players You may play with total knowledge of each others fleet or only ships sensor knowledge of the opponents fleet Each player builds his starting fleet and adds to it during the 
game This building process consists of creating the size and shape ot each ship, 
positioning it. and then allocating Ihe total amount of energy for each ship.During a player's turn he may dynamcially allocate his ships total energy between 
his screen/detection and attack/move partitions. The percentage ot the total energy allocated to each partition determines its characteristics. The screen/detection 
partition determines how much energy is in a ship's screens and the detection sector range of its short range sensors. The attack/move determines the amount of energy 
the ship can attack with, its attack sector range, and the number of sectors it can move in normal or hyperspace.

When an enemy ship is detected by short range sensors, it is displayed on the universe and a text enemy report appears. The report identifies the ship, its position, amount of energy in its screens, probable attack and total energy, a calculated de- 
tection/attack/move range, and size of the ship Also shown is the number of days since you last knew these parameters about the ship. When a ship's long range sensor 
probes indicate the existence of an enemy presence at a sector in space, this sector 
is illuminated on the universe.An enemy ship is attacked and destroyed with attack energy. If your attack energy 
breaks through his screens, then his attack energy is reduced by two units of energy for every unit you attack with. A text battle report is output after each attack. The 
program maintains your ship's data and the latest known data about each enemy ship. You may show either data in text reports or display the last known enemy posi­
tions on the universe. You can also get battle predictions between opposing ships. The text output calculates the amount of energy reguired to destroy each ship for 
different energy allocations.

APPLE® II, 48K, APPLESOFT « ©  GALAXY 
ROM CARD. DISK II DOS 3.2 S  DEPT. MI3 
WAR1 DISK & MANUAL ...S39.95 P.O. BOX 22072
(CA residents add 6% sales tax) SAN DIEGO. CA 92122 
W rite o r ca ll fo r more inform ation (714) 452-1072

I^ e c is io n
D e c is io n  S y s t e m s  

C l  P .O .  B o x  13006
O y s te m s  D e n t o n , T X  76203

IN D E X E D  F IL E S  *50

IS A M  D S is  a n  in teg ra te d  se t o f ro u t in e s  fo r  th e  c re a t io n  a n d  m an ip u la tio n  
o f in d exed  f i le s  IS A M -D S  p ro v id e s  ca p a b ilit ie s  co m p a ra b le  to  th o se  on 
la rg e  m a in fra m e s . Y o u  c a n  rap id ly  re tr ie ve  re c o rd s  b y  k e y  v a lu e  o r p a rtia l 
k e y  va lu e  I re tr ie v e s  a n y  re co rd  in  a  2 0 0  re co rd  f i le , 6 0  c h a r/ re c o rd , in  le ss 
th an  3  se c o n d s  co m p a re d  to  a m a x im u m  o f 3 8  se c o n d s  fo r  a  D O S se q u e n ­
tia l f i le ) . F ile s  n e v e r h a v e  to  be reo rg a n ize d . D u p lic a te  k e y  v a lu e s  m a y  be 
u se d . R e c o rd s  m a y  a lso  b e  re tr ie ved  in  s e q u e n c e . IS A M -D S  ro u t in e s  are 
e a s ily  in teg ra te d  in to  A p p le so ft  p ro g ra m s — th e y  u se  le ss  th an  3K RA M  
p lu s a n  in d e x  tab le .

R e q u ire s : D is k , A p p le so ft

S T R U C T U R E D  B A S IC  $35

P B A S IC -D S  is  a  so p h is t ica te d  p re p ro c e s so r  fo r  s t ru c tu re d  B A S IC . N ow  
yo u  c a n  g am  th e  p o w e r o f P A S C A L  like lo g ic  s t ru c tu re s  a t  a  fra c t io n  o f the 
c o s t . U s e  a ll reg u la r B A S IC  s ta te m e n ts  p lu s  14 c o m m a n d s  a n d  11 n ew  
s ta te m e m s/s t ru c tu ra s  (W H ILE , U N T IL , C A S E , e tc  ) P B A S IC -D S  c a n  be 
u se d  to  d eve lo p  IN T E G E R  or A P P L E S O F T  p ro g ra m s . It  is  a g re a t w a y  to 
le a rn  a n d  u se  s tru c tu re d  lo g ic  c o n c e p ts .

R e q u ire s : D is k . A p p le so ft  (4 8 K  R O M )

D A T A  E N T R Y  $25

FO R M -D S  is  a  sy s te m  o f p ro g ram s a n d  ro u t in e s  th a t a s s is t  in  th e  e n try ,
ed iting  a n d  d isp la y  o f d a ta  D e sc r ib e  sc re e n  fo rm a ts  b y  s im p ly  typ in g  the m
o n  th e  s c re e n  A u to m a tic  rang e  te s ts  fo r  in p u t d a ta . D isp la y  ed ite d  n u m e ric  
v a lu e s  w ith  co m m a s in se rte d , e t c . D u m p  the sc re e n  c o n te n ts  to  a  p rin te r. 
R o u t in e s  a re  e a s ily  in co rp o ra te d  in to  A p p le so ft  p ro g ra m s . D o cu m en ta tio n  
in c lu d ed

R e q u ire s  D is k , A p p le so ft  (3 2 K  R O M )

( T e x a s  re s id e n ts  ad d  5 %  tax )
(A d d  * 4 .0 0  fo r  F o re ig n  M a il)

’ A p p le  II is  a  re g is te re d  t ra d e m a rk  o f th e  A p p le  C o m p u te r  C o .

r  i
ASCII EXPRESS II

By Bill Blue
DEPRECIATION

PROGRAM

*  5 D E P R E C IA T IO N  RATES
*  UP TO 99  Y R  T E R M
*  RECORDS UP TO 6 00  ITE M S ON DISK
*  UP TO $1 M IL L IO N  FOR EACH ITE M
*  REPORTS EACH M O N T H ,  Q U A R T E R , OR 

A N N U A L L Y
*  BONUS DEPR., IN V E S T M E N T  C R ED IT
*  PR O -RA TES D EP R EC IA T IO N
*  U PDA TE R ECO R DS EACH Y E A R
*  E Q U IP M E N T  IN V E N T O R Y
*  F ISCAL Y E A R  BASED
*  C O N V E R T  M E T H O D S  A N Y  T IM E  ^
*  AN A C C O U N T A N T S  D R E A M  -

APPLESO FT........................32K MIN.. o Oc ^ 2 3 W H C $ l5 0 .0 0

HANDBOOK........................ $5.00

V IS A  & M/C U S ER S  -  C A L L  5™ EE™ S ,KAN  W Ay  

5 0 9 -9 4 3 -9 0 0 4  R IC H LA N D , WA 99352
A P P L E  IS  A  R E G I S T E R E D  T R A D E M A R K  

O F  A P P L E  C O M P U T E R  IN C .
W A  R e s id e n ts , a d d  5 %  sa le s  tax

D EA LE R  IN Q U IR IES  IN V ITED

T H E  M O S T  C O M P L E T E  C O M M U N IC A T IO N S  P A C K A G E  
FO R  T H E  A P P L E  II A V A IL A B L E

T h is  p ro fess io na l te rm ina l sy s te m  in c lu d e s :

• F u ll up p er/lo w e r c a se  su pport

• U p lo ad /d o w n lo ad  files to  A N Y  type of 
o n line  co m p u te r

• Bu ilt-in  line ed ito r fo r files

• K e y b o a rd  m a c ro s  fo r e ffic ien t o peration

R eco m m end ed  sy s te m  req u irem en ts  in c lud e  a  4 8 K  
A P P L E  II w ith  d is k , F P  R O M  o r  language c a rd , and 
M icrom odem  o r C o m m . c a rd .

$59 .95  p lus 6%  for C a lif , re s id en ts

A va ila b le  fro m  y o u r  lo ca l co m p u te r s to re  o r :

s o u t n u u e s t e R n  d a t a  s v s t e m s
P .O . B O X  582 M • S A N T E E , C A  92071 

(714) 562-3670



Step and Trace for the APPLE II Plus

If you miss the Step and Trace of the original C raig  P eterson

APPLE II on your new APPLE II Plus, here is all 1743 c e n t in e ia  A venue #102 

you need to restore it. Santa Monica-CA 90404

Apple Computer’s new APPLE II 
Plus is a pretty good machine. It has 
improved editing features over 
those of the standard A PPLE II and 
a better cursor control and stop list 
feature. And it’s really nice to fire up 
the machine and be right in BASIC 
or DOS, or better yet, to be in the 
middle of a turn-key type program.

Furthermore, Applesoft BASIC is 
a standard feature, and I’m partial to 
it over Integer BASIC. But all of 
these improvements didn’t come for 
free. There’s only so much room in 
the ROM monitor, and certain of its 
features had to be sacrificed to 
make room for the new additions. 
As a result, the machine language 
step-and-trace capabilities of the 
older A PPLE II ended up on the cut­
ting room floor.

A lot of people will probably never 
m iss step and trace. Unless you are 
into assembly language program­
ming, you probably don’t need them. 
But if you do any assem bly 
language programming, step and 
trace can be invaluable. They allow 
you to step through each machine 
language instruction, displaying all 
of the 6502 registers as you go 
along, so you can find any errors 
that might exist in the program, or 
even just see how the program 
works. Step does this one instruc­
tion at a time, and trace does it con­
tinuously, without stopping (unless 
a break instruction is encountered).

Well, fear not, APPLE II Plus 
owners, Step-n-Trace is here. The 
Step-n-Trace (S&T) program essen­
tially just adds the step-and-trace

functions to the existing monitor of 
your APPLE II Plus. The operation 
and use of the monitor is identical 
to that of the original APPLE 
monitor. Type a hex address follow­
ed by one or more ‘S ’s, to take steps 
through a program from that ad­
dress. To trace, type a hex address 
followed by a ‘T ’, to begin tracing 
from that address.

An improved feature of S&T over 
the original APPLE trace is that all 
you have to do is press any key (for 
example, the space bar) to stop the 
trace. To continue tracing, type a ‘T ’, 
and trace will continue from where it 
stopped. Or you can type an 'S' to 
take only one step. The prompt 
character used for S&T is an inverse

so you can distinguish it from the 
normal APPLE monitor. S&T also in­
cludes all of the normal monitor 
commands in addition to step and 
trace. In fact, it actually uses many 
parts of the existing monitor to do 
its work.

To use Step-n-Trace, first load it 
and then type ‘CA LL 768’, or 'BRUN' 
it from your disk, if you have one. 
You will then have all of the monitor 
commands at your disposal, in­
cluding step and trace. To get out of 
the program, just press ‘R ESET ’ on 
your APPLE II Plus, or use ‘CTRL’, 
‘C ’, or ‘CTRL’ ‘B ’ and you will end up 
in BASIC.

Since the program resides in hex 
address $300 to $3E9, it loads over 
some of the DOS address pointers 
from $3DO to $3E9. Generally, this 
doesn't cause any problems for me. 
However, this can be avoided by

moving it to some other area of 
memory; but the jump addresses in 
lines 590, 650, 730, 1100, 1580, and 
1590 will have to be revised accord­
ingly. The assembler listing for S&T 
makes use of most of the same 
labels as the APPLE monitor to 
make it easier to relate what's hap­
pening with the old monitor.

At this point, I should mention 
that the step-and-trace functions 
from the same problems as the 
original APPLE monitor, in that, 
under certain conditions, the stack 
register will be displayed with an in­
correct value. When this happens, 
for example, after JS R  or RTS, the 
display will be corrected after the 
next instruction. Also, if the pro­
gram manipulates the stack with 
the use of TXS instructions, the ac­
tual operation will probably be in­
correct. Lastly, with DOS in effect, 
when a program is traced through 
the changing of an I/O hook (usually 
$36 or $37) the program trace will 
lock up because the output will have 
a partially incorrect jump indirect 
address, and your trace will fall off 
the edge of the earth. The frailties 
mentioned above are not nearly as 
restrictive as they may seem. All in 
all, S&T is a useful utility.

For those of you who have read 
thus far, but don't really plan on do­
ing any assembly language pro­
gramming, here is how Applesoft 
works. First load Step-n-Trace and 
then enter the following BASIC pro­
gram:

10 CA LL 768: PRINT “ H ELLO ”
20 END
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Next type 'RUN', and you will be 
rewarded with the sound of the bell 
and an inverse ‘* ’ prompt character, 
telling you that you’re in S&T. Next 
type ‘FF58S ’. From now on, each ‘S ’ 
you type will step you through the 
operations of Applesoft. The first ‘S ’ 
should display ‘D823- 4C D2 D7 JMP 
$D7D2' on the screen, followed by 
the contents of the registers. This is 
the running return to Applesoft. As 
you ‘S ’tep or ‘T ’race through the in­
structions, you will see the colon

($3A), the print command token 
($BA), the quotation ($22), the 
characters of the word ‘HELLO ’ 
($48,45,4C,4C,4F) and more pass 
through the A (accum ulato r) 
register, as Applesoft analyzes your 
program line.

With some study you’ll begin to 
understand what Applesoft is doing. 
With some effort, you can actually 
find where the subroutines are 
located for the ‘SIN’, ‘SQR’, or any

other function you're interested in. 
All of this is accomplished with the 
help of S&T.

So, if you’re doing any assembly 
language work on an APPLE II Plus, 
S&T can be of great help. If you’re 
just interested in seeing how things 
actually run inside your APPLE, 
Step-n-Trace can open a lot of in­
teresting doors. Anyway, have fun, 
and if you find out anything in­
teresting, write about it.

0010 U * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 033F D0F8 0700 BNE CHRS NOT END»->CHRS0020 : * STEP -N-TRACE * 0341 20BEFF 0710 JSR TSUB END. CALL SUB0030 : * BY * 0344 A434 0720 AGIN LDY *YSAV RESTORE Y0040 :» CRAIG PETERSON * 0346 4C0E03 0730 JMP NXTI GET NXT COMMAND0050 : * FEBRUARY 1980 * 0349 2075FE 0740 STPZ JSR A1 PC ADR TO PC0060 : * * 034C 20D0F8 0750 STEP JSR DISA TAKE ONE STEP0070 :*A  PROGRAM TO FURNISH THF APPLE* 034F 68 0760 PLA ADJUST TO USER0080 s* i i PLUS WITH THE STFP i  TRACE* 0350 852C 0770 STA *RTNL STACK AND SAUE0090 : *  C A fA B L I l. i l  IE S  OF THF STANDARD* 0352 68 0780 PLA RTN ADR0100 : *  APPLE I I X 0353 852D 0790 STA *RTNH0110 I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 0355 A208 0800 LDX 080120 : 0357 BDE103 0810 XOIN LDA INM 1.X TN IT  XEQ ARFA0130 RTNL .DL 002C RETURN ADRES 10 035A 953C 0820 STA *XGT ,X
0140 RTNH .DL 002D RETURN ADRES HI 035C CA 0830 DEX
0150 LGTH .DL 002F LNGTH/DSPl. ACMNT 035D D0F8 0840 BNE XOIN
0160 PRMP .BL 0033 PROMPT CHARACTR 035F A13A 0850 LDA (PCL ,X ) USR OPCODE BYTF
0170 YSAV . DL 0034 PLACE TO SAVE Y 0361 F02C 0860 BEQ XBRK SPESHL IF  BREAK0180 PCL .DL 003A PROGRAM CNTR LO 0363 A42F 0870 LBY *LGTH LGTH FROM BASSY0190 F'CH .DL 003B PROGRAM CNTR HI 0365 C920 0880 CMP 20
0200 XQT .DL 003C USR INSTRUCTION 0367 F043 0890 BEO XJSR HANDIE J S R .R T S .0210 STAT .DL 0048 PROC STATUS REG 0369 C960 0900 CMP 60 JMP. JMP( >.0220 KBRD .BL cooo KEYBOARD REGSTR 036B F02F 0910 BEO XRTS & R T I SPECIAL
0230 INSD .BL F882 DSPLAY PGM CNTR 036D C94C 0920 CMP 4C0240 DISA .BL F8D0 DISASFMBI. TNSTR 036F F046 0930 BEQ XJMP
0250 ADJ2 . B L F954 ADJUST PC -  2 0371 C96C 0940 CMP 6C
0260 ADJ3 .Dl F956 ADJUST PC -  3 0373 F043 0950 BEO XJAT
0270 REGI'i • DL FAD7 DSPLAY USR REGS 0375 C940 0960 CMP 40
0280 RGBS .DL FABA D ISP  REGS-NO CR 0377 F01F 0970 BEO XRT I
0290 GETL .DL FB67 GET INPUT LINE 0379 291F 0980 AND IF
0300 BL1 .DL FFOO Bl ANK ROUTINE 037B 4914 0990 EOR 14
0310 A1PC .DL FF75 COPY A1 TO PC 037D C904 1000 CMP 04 COPY USR INSTR
0320 BELL .DL FF3A RING THE BELL 037F F002 1010 BEQ X02 TO XEQ AREA0330 RSTR .DL FF3F RESTOR USR REGS 0381 B13A 1020 XQ1 LDA (PCL )>Y
0340 SAVE .Dl FF4A SAVE USER REGS 0383 993C00 1030 X02 STA XQT ,Y
0350 GETN .DL FFA7 GFT ITEM.NONHEX 0386 88 1040 DEY
0360 TSLIB . Bl FFBF PUSH & GOTO SUB 0387 10F8 1050 BPL XQ1
0370 TSB1 .Dl FFC5 HANDLE THF MOBF 0389 203FFF 1060 JSR RSTR RESTOR USR REGS0380 ZMOIi .B l FFC7 ZERO THE MOBF 038C 4C3C00 1070 JMP XQT XEQ USER OP0390 ('.HR 1 .III f f rc CHARACTER TABLE 038F 2082F8 1080 XBRK JSR INSD PRINT USER PC
0400 : 0392 20DAFA 1090 JSR RGBS AND REGS
0410 .OR 0300 0395 4C0003 1100 JMP STRT THEN GO TO STRT
0420 : 0398 18 1110 XRTI CLC

0300 D8 0430 STRT CLD SET HEX MODE 0399 68 1120 PLA SIMULATE R TI
0301 203AFF 0440 JSR BELL RING THAT CHIME 039A 8548 1130 STA *STAT
0304 A92A 0450 CONT 1 BA 1OAB INVERS '* • 039C 68 1140 XRTS PLA RTS SIMULATION
0306 8533 0460 STA ♦ PRMP i, STOR IN  PRMPT 039D 853A 1150 STA *PCL
0303 2067FD 0470 ■JSR GFTL READ A L IN E 039F 68 1160 PLA
030B 20C7FF 0480 JSR 7MOD SET MODE k  Y =0 03AO 853B 1170 PCN2 STA *PCH
030E 20A7FF 0490 n x t i JSR GETN GFT TTFM.NONHFX 03A2 A52F 1180 PCN3 LDA *LGTH UPDAT PC BY 1 EN0311 8434 0500 STY *YSAV CHAR IN  A-REG 03A4 2056F9 1190 JSR ABJ3
0313 C9EC 0510 TRYS CMP OEC IS  IT  STEP7 03A7 843B 1200 STY *PCH0315 FOOEi 0520 BEO ENT? IF=STEP.G 0 ENT2 03A9 18 1210 CLC
0317 C9ED 0530 TRYT CMP OEB IS  IT  TRACE? 03AA 9014 1220 BCC NEUP0319 DOOF 0540 BNE TRCR IF  >TRACE.TRYCR 03AC 18 1230 XJSR CLC031B AD00C0 0550 LDA KBRD WAS KEY PRESSIi? 03AB 2054F9 1240 JSR AD 12 UPDATE PC AND031E 3024 0560 BMI AGIN KFY ON.— >AGIN 03B0 AA 1250 TAX PUSH ONTO STAK0320 C634 0570 DEC *YSAV MAKES STEP RFT 03B1 98 1260 TYA FOR JSR0322 20C7FF 0580 ENT2 JSR 2M0B ENTRY FOR STEP 03B2 48 1270 PHA SIMUI ATTON0325 204903 0590 JSR STP7 GO STEP OUT 03B3 8A 1280 TXA
0328 101A 0600 BPL AGIN RTN TO INP LINF 03B4 48 1290 PHA
032A C9C6 0610 TRCR CMP 0C6 IS  IT  A CR7 03B5 A002 1300 LDY 02
032C D009 0620 BNF MCMIl IF O C R .T R Y  MCMB 03B7 18 1310 XJMP CLC
032E 20C5FF 0630 JSR TSB1 03B8 B13A 1320 XJAT LDA (P C I ) iY
0331 2000FE 0640 JSR BL 1 HNDL CR AS Bl NK 03BA AA 1330 TAX LOAD PC FOR JMP
0334 4C0403 0650 JMP CONT RETURN TO CONT 03BB 88 1340 DEY S ( IMP )
0337 AO 17 0660 MCMIi LBY 17 TRY MONITR CMDS 03BC B13A 1350 LDA (PCL )>Y SIMULATION
0339 88 0670 CHRS BEY SERCH MON CHARS 03BE 863B 1360 STX XF’CH
033A 30C4 0680 BMI STRT NOT FNB.GO STRT 03C0 853A 1370 NEWP STA *PCL
033C D9CCFF 0690 CMP CHRT. Y CMP WITH TABI E 03C2 B0F3 1380 BCS XJMP
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0 3 C 4 A 5 2 D 1 3 9 0 R T N J LD A *R T N H

0 3 C 6 4 8 1 4 0 0 PHA

0 3 C 7 A 5 2 C 1 4 1 0 L D A * R T N L

0 3 C 9 4 8 1 4 2 0 PHA

0 3 C A 4 C D 7 F A 1 4 3 0 JM P R EG D

0 3 C D 1 8 1 4 4 0 BRAN C L C

0 3 C E A 0 0 1 1 4 5 0 L D Y 0 1

0 3 D 0 B 1 3 A 1 4 6 0 L D A < P C L

0 3 D 2 2 0 5 6 F 9 1 4 7 0 J S R A D J3

0 3 D 5 8 5 3 A 1 4 8 0 S T A * P C L

0 3 D 7 9 8 1 4 9 0 T Y A

0 3 D 8 3 8 1 5 0 0 S E C

0 3 D 9 B 0 C 5 1 5 1 0 B C S P C N 2

0 3  DB 2 0 4 A F F 1 5 2 0 NBRN J S R S A V E

0 3 D E 3 8 1 5 3 0 S E C

0 3 D F B 0 C 1 1 5 4 0 B C S P C N 3

0 3 E 1 E A 1 5 5 0 INM1 NOP

0 3 E 2 E A 1 5 6 0 I N I T NOP

0 3 E 3 E A 1 5 7 0 NOP

0 3 E 4 4 C D B 0 3 1 5 8 0 JM P NBRN

0 3 E 7 4 C C D 0 3 1 5 9 0
1 6 0 0

JM P
.E N

BRAN

D IS P L A Y  U S R  R EG  
BR A N C H  T A K E N .

AD L E N + 2  TO  PC

NORML R IR N  A F T R  
E X O IN G  U S E R  OP 

GO U P D A T E  P C

DUMMY F I L L  FO R  
XEQ  A R E A

N IK R O M  T E C H N IC A L  P R O D U C T S  P R E S E N T S  
A D IA G N O S T IC  P A C K A G E  F O R  T H E  A P P L E  II 

A N D  A P P L E  11+ C O M P U T E R .
“ THE BRAIN SURGEON”

A ll m ajor computer system s are  checked for functional hardware an a lys is  on a 
regular b as is  for logical a s  well a s  som e practical reasons. Finding what is  exactly 
wrong can account for most o f the money consum ing down-time.

Apple Computer Co. has provided you with the best equipment availab le  to date. 
The Diagnostic's Package w as designed to check every m ajor area of your computer, 
detect errors, and report any m allunclions. The Brain Surgeon will pul your system  
through exhaustive, thorough procedures, testing and reporting a ll findings.

SY M BO L T A B L E B E L L
R T N L 0 0 2 C R S T R

R TN H 0 0 2 D S A V E
LG T H 0 0 2 F G ETN

PRM P 0 0 .3 3 T S U B

Y S A V 0 0 3 4 T S B 1

P C L 0 0 3 A ZMOD

PCH 0 0 3 B C H R T

XQT 0 0 3 C S T R T
S T A T 0 0 4 8 CONT
K BR D COOO N X T I

IN S D F 8 8 2 T R Y S
D IS A F 8 D 0 T R Y T
A D J 2 F 9 5 4 E N T 2

A D J 3 F 9 5 6 T R C R
R EG D F A D 7 MCMD
R G D S FA D A C H R S

G E T L F D 6 7 A G IN

BL 1 FEO O S T F 'Z

A 1 P C F E 7 5 S T E P

F F 3 A X Q IN 0 3 5 7
F F 3 F XQ1 0 3 8 1
F F 4 A XQ2 0 3 8 3
F F A 7 X B R K 0 3 8 F
F F B E X R T I 0 3 9 8
F F C 5 X R T S 0 3 9 C
F F C 7 P C N 2 0 3 A 0
F F C C P C N 3 0 3 A 2
0 3 0 0 X J S R 0 3 A C
0 3 0 4 X JM P 0 3 B 7
0 3 0 E X J A T 0 3 B 8
0 3 1 3 N EU P 0 3 0 0
0 3 1 7 R T N J 0 3 C 4
0 3 2 2 BRAN 0 3 C D
0 3 2 A NBRN 0 3 D B
0 3 3 7 INM1 0 3 E 1
0 3 3 9 I N I T 0 3 E 2
0 3 4 4
0 3 4 9
0 3 4 C

J m i = *
H IE I

m

w ?Am*

(©Hiorf’s 
iRebenge

W IZARD 1 is a well done and exciting Hi- 
Res game using over 100 H i-R es pictures. 
W IZARD I requires 48K, Applesoft Rom, 
and Disk. A s you explore the caverns and 
castles (each locale is done in Hi-Res) 
looking for treasure, you must battle the 
one-eyed, two-thumbed torkie; find the 
grezzerlips’ sword; visit the snotgurgle’s 
palace and get through the domain o f  the 
three-nosed ickyup plus more!
Wizard 1 on D isk .................................... $ 19.95

S E E  Y O U R  L O C A L  D E A L E R  
O R  S E N D  C H E C K S  T O  

H IG H L A N D S CO M PUTER SERVICES 
14422 S .E . 132nd 

Renton, W ashington 98055 
(206) 228-6691

W ash in g to n  re s id e n ts  a d d  5.3Vo sales ta x . A p p le so f t an d  
A p p le  a re  reg is te red  tra d e m a rk s  o f  A p p le  C o m p u te rs , Inc.

The Tesls Inolude:
• M O T H E R B O A R D  R O M  TEST F O R  B O T H  APPLE II A N D  APPLE II +

• APPLESOFT C A R D  TEST • INTEGER C A R D  TEST • M E M O R Y  R A M  TEST 
• DISK DRIVE ANALYSIS • MONITOR ALIGNMENT 

• D C  HAYES M I C R O D O D E M  II TEST 

System  D iagnosis is  an invaluable aid to your program library even if your system  
is  working fine. Hours have been wasted trying to track  down a "program  bug”  when 
actually  hardware could be the blame!

The Brain Surgeon allows you to be confident of your system . T h is  can  be critical 
when file  handling, sorts or backups are involved. You must depend on your 
computer during a ll these critica l tim es. Running The Brain Surgeon prior to these 
important functions helps to insure  that your system  is 
operating at peak performance.

The Bra in Surgeon is easy to use 
and supplied on diskette with 
complete documentation.
PRICE: $39.95 
REQUIRES: 32 or 48K 
APPLESOFT: 1 Disk Drive

Nikrom Te ch n ica l Products
25 PROSPECT STREET •  LEOMINSTER. M A 01453



PROGRESSIVE SOFTWARE
Presents 

Software and Hardware for your APPLE
☆ ☆ ☆ ROSTER ☆ ☆ ☆

*A  co m p le te  p a ck ag e  for Ed u ca to rs ! R o ste r is  a  general 
p u rp o se  d is k -b a s e d  re co rd -k e e p in g  p ro g ram  fo r 
te a c h e rs  at a ll le ve ls . It a llo w s  in s tru c to rs  to  c re a te  and 
ch an g e  c la s s  ro s te rs  lab e l, en te r and  ch an g e  te s t  or 
a ss ig n m e n t s c o re s , so rt th e  ro ste r b ased  on student 
num ber, stu d en t nam e, or ran k  in c la s s , a ss ig n  
c h a ra c te r  or num eric  g rad es b ased  on a n y  o f f ive  c rite ria  
(raw  s c o re , p e rcen t, ran k , pe rcen tile  ran k  or Z-score) and 
L is t s  s c o re s , to ta ls  (o r ave rag es), and/or g rad es a cco rd ­
ing to  a n y  o f th e se  op tio ns.

R o ste r on D isk  (only) $49.95 p lu s $4.95 postag e  and 
hand ling .

W ritten  by D oug las B . Eam o n , Ph .D .

☆ ☆ ☆ FILES ☆ ☆ ☆
"B u ild s  S e r ia l F ile s
•C h a n g e s  S e r ia l F i le s  to  random  a c c e s s  F ile s  
'A d d s  to  End  o f S e r ia l F ile s
‘ R eco rd  in se rtio n  and d e le tion  an yw h ere  in S e r ia l F ile  
‘ M ove in d iv id u a l re co rd s or b lo ck s  o f reco rd s w ith in  
S e r ia l F i le s . A  f ile  m an ip u la to r. $ 4 9 .9 5 ' *

SUPER SORT & SEARCH
A free-form  data-b ase  pkg. w h ich  a llo w s  th e  U ser to 
d e fin e  f ie ld s  per reco rd . A s  th e  d a ta  is  loaded in it is  
a u to m a tic a lly  so rted . C an  a lso  m erge together f ile s  or 
a llo w  key so rt e n tr ie s . W ill so rt out a  p a rt icu la r  fie ld , do 
a g e n e ric  se a rch  and/or se a rc h  for a  s p e c if ic  p iece  of 
d a ta . W ill a llo w  e ach  p a rt icu la r record  or reco rd s to be 
p rin ted . $ 6 9 .9 5 "

*** VU #1 ***
* A c c e p ts  d a ta  from  V IS IC A L C '
* R e lo c a te s  d a ta  and nam es
* C o rre c ts  d a ta  and nam es
* C re a te s  an out f ile  th a t can  be loaded into V IS IC A L C *

$49 .95**

*** VU #2 ***

S a m e  a s  VU  #1 e xce p t it w ill operate  a u to m a tic a lly  to  do 
rep e titio u s  fu n c tio n s , su ch  a s  p a yro ll. $59 .95**

*** VU #3 ***
In c lu d e s  VU #1 and VU #2. W ill load d a ta  from  a n y  pro­
g ram 's a rra y  sta tem e n t and load it in to  V IS IC A L C * . (W ill 
a ls o  do the reve rse .) $69 .95**

W ritten  by M A R C  G O LD F A R B
* V IS IC A L C  is  a  T rad em ark  o f P e rso n a l S o ftw a re , Inc . 
" A D D  $4 .95 postag e  & hand ling  fo r each  o f ab ove  (VU 
#1, VU #2, VU #3).

HARDWARE

L IP S O N  L IG H T  PEN  -15  p rogram s on d isk . P lu g s  d irec tly  
into gam e I/O. 90 d ay  g u aran tee  on pen. In c lu d e  $3.00 
p o stag e  & h an d ling . $29.95

TOUCH TYPING TUTOR — T e a c h e s  typ ing . In d ica te s  
speed  and  e rro rs m ade. F in g e r B u ild e rs ; G en e ra l Typ ing ; 
B a s ic  Lan g u ag e  and U ser Su p p lied . D iske tte . (A pp leso ft 
or Integer).
W ritten  by W M .M A S S E N A  $19.95

BOWLING —  M ulti-p layer program . V a r io u s  s k ill le ve ls . 
Sou nd  e ffe c ts . F ram e  by fram e re su lts  and  to ta l sco re  
d isp la ye d . A lso , on sa m e  d iske tte , T IC -T A C -T O E  —  C o l­
o r g ra p h ics . A n n o u n ces w inner.
W ritten  by E D  H O W ER TO N  $19.95

KNIGHTS — Keybo ard  gam e. U s in g  C h e s s  Kn ight 
m o ves, ch an g e  K N IG H T S  to th e ir  m a tch in g  h a lf  board . 
A ls o , on sa m e  d iske tte , S O L IT A IR E  —  O ld  Eu ro p ean  peg 
gam e. F in is h  w ith  la s t peg in cen te r.
W ritten  by C H A R L E S  B . SM ITH  $19.95

GAF UTILITY PAK I - 4 programs.
File Compare —  co m p are s 2 p rogram s; rep o rts d if­
fe re n c e s  to sc re e n , p rin ter, o r d is k  file .

Menu — one  Keystroke  program  exe cu tio n .

Applesoft & Integer Sorts —  Su p e r fa s t  m ach ine  
lang uag e so rt fo r integer b a s ic .

Convert-to-Text —  T u rn s  ap p le so ft and  in teg er pro­
g ram s into T E X T  f ile s .

W ritten  by G A R Y  A . FO O T E  $19.95

GAF UTILITY PAK II -  3 programs
Multiple Disk Catalog —  C re a te s  m a ste r ca ta lo g  lis t ; 
ca n  be p ro cessed  by A P P L E ’S  F IL E  C A B IN E T . (F ile  
cab in e t report f i le s  in c l. fo r p roducing l is t s  by vo lum e, 
nam e, typ e  or s ize .)

File Cabinet Fast Sort — Im proves F ile  C a b in e t Sort 
by fa c to r  o f 10-20.

File Copy —  C o p ie s  an y  typ e  f ile s  from  one d isk  to  
another.

W ritten  by G A R Y  A . F O O T E  $19.95

MATH DRILL I & II — D ecim al a r ith m e tic  p rob lem s and 
fra ct io n  p rob lem s (A dd ., S u b tr ., M u lti., D iv ., or m ixed). 
U se r s e le c t s  type o f o peration  and  degree o f d iff ic u lty . 
(G r. 1-7)
W ritten  by ED  H O W ER TO N  $19.95

FOREIGN LANGUAGE DRILL (Spelling Drill I) —  A id s  in 
sp e lling  and word d e fin itio n  s k il ls . U se r input. D isp lays  
random ly se le cte d  word and  w a it s  fo r U se r to en te r co r­
rect sp e llin g . C o n ta in s  rev iew  functio n .
W ritten  by E D  H O W ER TO N  $19.95

TO ORDER
Send  C h e ck  or M oney O rd er to:

P.O. Box 273 
Plymouth Meeting, PA 19462

PA re s id e n ts  add 6 %  s a le s  ta x .

P O S T A G E  A N D  H A N D L IN G

P lease  add $1.50 for the firs t item and $1.00 for each additional 
item.

U .S . and foreign dealer and d istributor inquiries invited 
All programs require 16 K  memory u n less specified



AIM 65 File Operations: 
Writing Text Files with BASIC

The value of BASIC is greatly enhanced with the Christoph8r A Flynn
capability of w riting text files. The techniques 2001 ciaxton Drive
and programs required are presented here. Herndon, v a  22070

In an article published in MICRO, 
Ju ly 1980 (26:61), I presented a 
subroutine which made AIM 65 text 
files accessib le to BASIC. The 
capability to read text files with 
BASIC has satisfied many of our re­
quirements. I also hope that the 
subroutine has been of help to other 
AIM 65 users as well.

There are, however, many applica­
tions which require the capability to 
write text files. Therefore, I have 
developed a second m achine 
language subroutine to meet this 
need. This subroutine provides a 
means for creating AIM 65 text files 
directly from BASIC. Using this 
subroutine, you can store any kind 
of data on tape-character strings or 
numbers. With this subroutine you 
can also use BASIC to write other 
BASIC programs! In fact, our sam­
ple program will do just that.

As was the case with the earlier 
text file input subroutine, the text 
file output subroutine is both 
ROMable and completely position 
independent. Don’t be surprised if 
you see sections of code from the 
input subroutine duplicated in the 
output subroutine. I have tried to 
emphasize ease of use above other 
factors.

The text file input and output 
subroutines handle all the file 
operations that will normally be re­
quired. However, I must point out 
one restriction at the start. A BASIC 
program cannot have an input file 
and an output file open at the same 
time. If a file must be updated, the

entire file must be read into 
memory, modified, and then written 
back to tape. Therefore, update pro­
cessing is restricted to files which 
will fit entirely in memory. However, 
this restriction is not really too bad, 
since update processing must be 
done this way, if you only have one 
tape recorder connected to your 
AIM 65.

Approach

The AIM 65 itself creates text files 
by first invoking the monitor routine 
WHEREO. WHEREO establishes the 
tape recorder as the active output 
device, obtains a file name, and ob­
tains a tape drive number (1 or 2). 
Each time a character is to be writ­
ten to tape, AIM 65 will invoke the 
monitor routine OUTALL. If BASIC is 
going to write text files these same 
functions must be performed.

I have designed a machine 
language subroutine which allows 
BASIC to create text files. The text 
file output subroutine follows the 
convention established by out text 
input subroutine. The BASIC pro­
gram must place the text line (or 
record) in the character string 
variable A$. Next, the BASIC pro­
gram invokes the USR function, the 
m ach ine language subroutine 
locates A$ in BASIC’s  memory and 
writes the contents of A$ to tape. 
After A$ has been written, control is 
given back to BASIC.

In this subroutine, I have used the 
capabilities of the USR function to 
pass data both to and from the

machine language program. The 
argument of the USR function, 
(w hich B A S IC  p asse s  to the 
machine language program) con­
tains the number of bytes of data to 
be written from A$. In other words, 
you can set up A$ as an 80 byte 
string and write the first 25 bytes 
one time, the first 50 bytes the next 
time, and so on. Conversely, the 
machine language program passes 
data the other way—to BASIC. The 
value returned by the USR function 
indicates whether or not the write 
operation was successful.

AIM 65 users will note other 
sim ilarities to our approach to 
reading text files. The AIM 65 will be 
put in the tape mode only for as long 
as it takes to write a record. Thus, 
the AIM 65 display is available as an 
output device between write opera­
tions. Data formatting considera­
tions are simple: put what ever data 
you want into A$ and write it.

Loading the Subroutine

The hex dump of the machine 
code is shown in figure 1. In our 
system, the subroutine resides at 
lo c a t io n  $7 C A 4 . S in c e  the 
subroutine is position independent, 
you may relocate it anywhere in 
memory without having to change a 
single byte of code.

If you prefer entering the code in­
struction format, the disassembly 
listing is included as figure 2. Just 
be careful of the absolute ad­
dresses which show up as operands 
of branch instructions.
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Before testing out the subroutine, 
there is one address which your 
must check. It may vary from one 
version of the BASIC ROM to 
another. The machine language 
subroutine uses a BASIC subroutine 
to convert the USR argument from a 
floating point number to an integer. 
The address of this subroutine, not 
the subroutine itself, is contained in 
locations $B006 and $B007 of the 
BASIC ROM. Use the AIM 65 monitor 
to examine these locations. If they 
contain $FE and $BE respectively, 
then no changes are required. If they 
are different, however, you must 
modify the m achine language 
subroutne. In this case, simply 
place the contents of location 
$B006 into location $7CF1, and 
place the contents of location 
$B007 into location $7CF2. All we 
are doing is telling the machine 
language subroutine where the 
BASIC floating point to integer con­
version code is located.

Once your have loaded the 
subroutine and safely stored it on 
tape, you can initialize BASIC. Since 
the subroutine requires 148 bytes, 
you will have to account for this 
when responding the the MEMORY 
SIZE prompt. If you have a 4K 
system and you are only using the 
te x t f i le  output su b ro u tin e , 
MEMORY SIZE would by 4096 minus 
148 or 3948. If you are using both the 
te x t f i le  input and output 
subroutines, MEMORY SIZE would 
by 4096 minus(148 + 164) or 3784.

Procedure

Now we're ready to go. The pro­
cedure for writing text files consists 
of the following four steps:

1. Open the file
2. Write a record
3. Test the return code
4. Close the file.

If you recall, out text file input 
subroutine closed the input file 
automatically. The text file output 
subroutine is different. It requires 
you to explicitly close the output 
file. This is necessary in order to 
make sure that the last block gets 
written to tape. We will illustrate 
these steps by going through a sam­
ple program. Our sample program 
w ill g e n e ra te  B A S IC  DATA 
statements. We will write these 
DATA statements to tape and then 
show how they can be appended to

a BASIC program, this is one ap­
proach to saving and reusing data.

Step 1: Open the File

An output file is opened by POKE- 
ing location $F7 (247 decimal) to 
zero.

10 POKE 247,0

> = 7 C A 4 AD 13 A4 4 8
> 7 C A 8 A5 7 5 8 5 F 0
> 7CAC A5 7 6 8 5 F I
> 7 CB0 A5 7 7 C5 F 0
> 7 C B 4 DO 12 A5 7 8
> 7 C B 8 C5 F I DO OC
> 7 CBC AO FF A2 FF
> 7 CC0 6 8 8 D 13 A4
> 7 C C 4 8 A 6C 0 8 B 0
> 7 C C 8 A0 0 0 B l F 0
> 7CCC C9 4 1 DO 07
> 7 C D 0 C8 B l F 0 C9
> 7 C D 4 8 0 F 0 0D 1 8
> 7 C D 6 A5 F 0 6 9 0 7
> 7 CDC 8 5 FO 9 0 DO
> 7 C E 0 E6 F I DO CC
> 7 C E 4 A0 0 2 B l FO
> 7 C E 8 9 9 F 0 0 0 C8
» 7CEC CO 0 5 DO F 6
> 7 C F 0 2 0 FE BL A5
> 7 C F 4 AC DO C5 A5
> 7 C F 8 F7 DO 0A 2 0
> 7 CFC 7  1 E8 L6 F 7
> 7 D 0 0 AD 13 A4 8 5
> 7 D 0 4 F8 A5 F 8 8 D
> 7 D 0 8 13 A 4 A5 F 2
> 7 DOC C5 AD 9 0 AC
> 7 1 / 1 0 A5 AD F 0 17
> 7 D 1 4 C9 51 BO A4
> 7 D 1 8 A 0 0 0 B l F 3
> 7 D 1 C 2 0 BC E9 C6
> 7 D 2 0 C4 AC DO F 6
> 7 D 2  4 2 0 F 0 E9 A2
> 7 D 2 8 0 0 F 0 9 5 2 0
> 7 D 2 C F 0 E9 2 0 F 0
> 7 D 3 0 E9 2 0 0A E 5
> 7 L 3 4 A 0 0 0 F 0 EF

Figure 1: Text File Output 
Subroutine — Hex Dump

T h is  w ill cause  the m achine 
language subroutine to invoke the 
AIM 65 monitor W HEREO. As we 
have seen, W HEREO will ask for the 
output device, file name and tape 
drive number.

Step 2: Write the Record

20 LN = 50000 
30 FOR I = 1 TO 5 
40 A$ = STR$(LN ) + ‘ ‘ D ATA ’ 

+ STR$(I)
50 POKE 4,103 
60 POKE 5,125 
70 Z= USR(LEN(A$))

Lines 20 and 30 are part of our sam­
ple application. S ince we are 
generating DATA statements, we 
need to place line numbers in front 
of each one. Our generated line 
numbers start with 50000. Five 
DATA statements will be output. 
The text line is formatted in line 40. 
BASIC's STR$ function is used to 
convert numeric fields to character 
strings. The resultant line is placed 
in the character string A$. A$ is the 
output area. Each line of text to be 
written to tape must first be placed 
in A$. No other variable will do. Text 
data cannot be written to tape from 
any other variable without first be­
ing moved to A$.

Lines 50 and 60 tell BASIC where 
the machine language subroutine is 
located. The low order byte of the 
address (expressed in decimal) 
must be POKEd into location 4. 
Similarly, the high order byte of the 
address must be POKEd into loca­
tion 5. In our example, the machine 
language subroutine is located at 
$7CA4. Be sure you adjust this for 
your particular configuration.

The USR function in line 70 
cau ses the m achine language 
subroutine to write the data from A$ 
to tape. Note that we’ve called the 
USR function with an argument. The 
a rgum ent te l ls  the m ach in e  
language subroutine how many 
bytes of A$ to write. If the argument 
was set to, say, five, then only the 
first five bytes of A$ would have 
been transferred to tape, by setting 
the argument to LEN(A$), we insure 
that the entire string will be written.
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NOTE: in accordance with AIM  65 
text file  form at, the machine 
la n g u a g e  su b ro u t in e  w ill 
automatically append a carriage 
return to each line of text written. 
You should not try to do this with 
BASIC. I f  you do, there will be two 
su ccessive  carriage returns on the 
tape—the subroutine's and yours. 
A s far as the AIM 65 is concerned, 
this represents an end-of-file mark. 
When you go to read the tape, you 
won't be able to read very much of it.

Step 3: Test the Return Code

As line 70 shows, the USR func­
tion returns a value. This value is 
known appropriately as a return 
code. The return code can be 
assigned to any numeric variable (it 
doesn’t have to be Z). The return 
code will tell you, from a software 
point of view, whether or not the 
write operation was successful. It 
won't tell you, for example, if your 
tape recorder is jammed or unplugg­
ed.

The return code can be inter­
preted as follows:

A: Return code is less than zero
If the return code has a value that 

is less than zero, then an error con­
dition has been detected. There are 
four situations which will cause an 
error:

1. A$ is not defined
2. A$ is longer than 80 bytes
3. The USR argument is greater 

than 255
4. The USR argument is greater 

than LEN(A$)

Please note the 80 byte limit on the 
length of a text line.

B. Return code is greater than or 
equal to zero

If the value of the return code is 
greater than or equal to zero, then 
the machine language subroutine 
has successfully located A$ and 
has written its contents to tape. The 
return code will indicate the number 
of bytes written (exclusive of the 
carriage return).

Our sample program will test the 
return code like this:

80 IF Z 0 THEN STOP
90 LN = LN + 10
100 NEXT I

Figure 2: Text File Output- 
Subroutine— Instruction Format

K > * « 7 C A 4
/ 3 9

7 C A 4 AD LDA A 4 1 3
7 CA7 4 8 PHA
7 C A 8 A5 LDA 7 5
7CAA 8 5 STA F 0
7CAC A5 LDA 7 6
7  CAE 8 5 STA FI
7 CB0 A5 LDA 7 7
7 C B 2 C5 CMP F 0
7 C B 4 DO BNE 7 C C 8
7 C B 6 A5 LDA 7 8
7 C B 8 C 5 CMP FI
7 CBA DO BNE 7 C C 8
7CBC A0 LDY # F F
7 C B E A2 LDX # F F
7 C C 0 6 8 PLA
7CC1 8 D STA A4 13
7 C C 4 8A TXA
7 C C 5 6C JMP ( B 0 0 8  >
7 C C 6 AO LDY # 0 0
7CCA B l LDA ( F 0 ) / Y
7CCC C9 CMP # 4 1
7CCE DO BNE 7 C D 7
7 C D 0 C8 I NY
7CD1 B l LDA < F 0 > * Y
7 C D 3 C9 CMP # 8 0
7 C D 5 F 0 BEO 7 C E 4
7CD7 18 CLC
7 C D 8 A5 LDA F 0
7CDA 6 9 ADC # 0 7
7 CDC 8 5 STA F 0
7CDE 9 0 BCC 7  CB0
7 C E 0 E6 INC FI
7 C E 2 DO BNE 7 CB0
7 C E 4 A0 LDY # 0 2
7 C E 6 B l LDA < F 0 > , Y
7 C E 8 9 9 STA 0 0 F 0 / Y
7 CEB C8 I NY
7CEC CO CPY # 0 5
7 C E E DO BNE 7 C E 6
7 C F 0 2 0 J S R BEFE
7 C F 3 A5 LDA AC
7 C F 5 DO BNE 7 CBC
7 C F 7 A 5 LDA F7
7 C F 9 DO BNE 7 LOS
7 C F B 2 0 J S R E 8 7  1
7 C F E E6 INC F7
7 D 0 0 AD LDA A 4 1 3
7 D 0 3 8 5 STA F 3
7 D 0 5 A5 LDA F 8

Save OUTFLG on the stack 

Start of BASIC ’s symbol table

Is it the end of the symbol table? 

N o-

No...
Error exit. Set return code to -1

Normal exit. Restore OUTFLG

Back to BASIC

Is it A$?

Set up for next symbol table entry

Get address and length of A$

Convert USR argument to integer 
Is it greater than 255?
Yes, then error 
First time through?

N o-
Yes, call WHEREO

Pick up new OUTFLG and 
Save it in a temporary variable 
Restore OUTFLG from the temporary
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Figure 2 (continued)

7D07 8 D S TA A 4 1 3
7 D 0 A A 5 LDA F 2
7 D 0 C C5 CMP AD
7 D 0 E 9 0 BCC 7CBC Error if USR arg greater than LEN(A$)
7 D 1 0 A5 LDA AD
7 D 1 2 F 0 BEO 7 D 2 B Caller says it's time to close the file
7 D 1 4 C9 CMP # 5 1
7 D 1 6 B 0 BCS 7CBC Error if USR arg greater than 80
7 D 1 8 A 0 LDY # 0 0
7 D 1 A B l LDA ( F 3 ) / Y Pick up a byte from A$
7 D 1 C 2 0 J S R E9 BC Use OUTALL to write it
7 D I F C8 I NY
7 D 2 0 CA CPY AD
7 D 2 2 DO BNE 7 D 1 A
7 D 2 4 2 0 J S R E 9 F 0 CRLF marks the end of the line
7 D 2 7 A2 LDX # 0 0
7 D 2 9 FO BEO 7 C C 0 Exit
7 D 2 B 2 0 J S R E 9 F 0 Close the file. Two CR LFs
7 D 2 E 2 0 J S R E 9 F 0
7 D 3 1 2 0 J S R E 5 0 A DU11 writes the last block
7 D 3 4 A 0 LDY # 0 0 Set return code to 0
7 D 3 6 F 0 BEC 7 D 2 7 Exit

So, if there is some kind of error, the 
program will terminate with a 
BREAK message.

Lines 90 and 100 set up the next 
DATA statement line number and 
finish up the loop.

Step 4: C lose the File

When we have finished writing all 
the records we want, we must 
"close” the output file. There are 
several actions that must be done in 
order to close a file. F irst of all, it we 
are writing a text file that contains 
BASIC source program statements, 
we must write a control-z at the end 
of the file. (Refer to the B a s ic  
R e fe re n ce  M anual, page G-3). In any 
case, the text file must be ter­
minated with two carriage returns. 
Our machine language subroutine 
will take care of writing the two car­
riage returns. However, since the 
machine language subroutine has 
no idea of whether the text file that 
we are writing is a BASIC source 
program or not, we must write the 
control-z ourselves.

In our sample program, the code 
to close the output file is:

110 A$ = C H R $ (2 6 ): REM

CONTROL Z 
120 Z = USR(1)
130 Z = USR(0): REM CLOSE 

FILE  
END

Lines 110 and 120 write a control-z 
at the end of the text file.

Calling the machine language 
subroutine with the argument of the 
USR function set to zero, closes the 
text file. The machine language 
subroutine will output two con­
secutive carriage returns. Next, it 
will write the last block of data from 
the AIM 65 output buffer to tape. 
Lastly , it will turn both tape 
recorders (drives 1 and 2) on.

Sample Program

Figure 3 shows a complete listng 
of the sample program and a test 
run. You should be able to duplicate 
the results exactly.

The sample program generates 
five DATA statements. These are 
written to a tape file. Next, the tape 
is read with the BASIC LOAD com­
mand (without first typing NEW). A 
LIST of the program reveals that not 
only was the tape write succesful 
but also that the DATA statements

were appended to our sample pro­
gram. Please recognize that this is a 
sample program. We generated 
DATA statements only for the sake 
of simplicity. There is no reason why 
we could'nt have created and writ­
ten to tape an entire BASIC pro­
gram.

We have described a machine 
language subroutine which opens 
up the capability to create text files 
from BASIC. You can use this 
capability for any number of ap­
plications. Ju st keep in mind the 
restriction that w as mentioned 
earlier in the article: an input file 
and an output file cannot be open at 
the same time in the same program.

Subroutine Logic

Figure 4 contains the Warnier-Orr 
diagram of the machine language 
subroutine. With this diagram and 
the description that follows, you 
should be able to modify the 
subroutine to fit your particular 
needs.(To broadly review Warnier- 
Orr diagrams, the sequence of 
operations is determined by reading 
from the top of the diagram to the 
bottom. Hierarchy is indicated by 
reading from left to right).

A description of the zero page 
variable used in the subroutine is in­
cluded as figure 5. If you are using 
our text file input subroutine, you 
will notice that many of the same 
zero page locations are used. There 
is no real conflict, however. Both the 
text file input and output subroutine 
initialize locations $F0 through $F4 
each time they are called.

Upon entry to the text file output 
subroutine, the AIM 65 variable 
OUTFLG is saved on the stack. This 
allows us to preserve the AIM 65 ac­
tive output device indicator between 
subroutine calls. In other words, 
assuming that the display/printer is 
the active output device, it will be 
disabled while the subroutine is us­
ing the tape recorder as the active 
output device. Next, one of two 
lower level routines is invoked, 
depending on whether or not A$ has 
been defined by the BASIC program. 
When control is again received from 
one of these lower level routines, 
OUTFLG will be pulled from the 
stack. This restores the original ac­
tive output device (for example the 
d isp la y /p r in te r ) . F in a l ly ,  the
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Figure 3: Sam ple Program 

STEP 1
Key in and LIST the sample program. WARNING: The subroutine is located 
at $7CA4 as specified by lines 50 and 60. You may need to change this for 
your system.

1 0  POKE 2 4 7 *  0  
2 0  L N *  5 0 0 0 0  
3 0  FOR 1 - 1  TO 5  
4 0  A * « S T R S ( L N > + " D A T A " + S T R S ( I >
5 0  POKE 4 * 1 0 3  
6 0  POKE 5 / 1 2 5  
7 0  Z * U S R ( L E N ( A $ )  )
8 0  I F  Z < 0  THEN STOP  
9 0  L N * L N + 1 0  
1 0 0  NEXT I
1 1 0  A S * C H R $ ( 2 6 > : R E M  CONTROL- Z  
1 2 0  Z « U S R ( 1)
1 3 0  Z * U S R ( 0 > » R E M  CLOSE F I L E  
1 4 0  END

STEP 2
RUN then program. It will write 1 block of data to tape TEST1.

RUN
0 U T = T  F *  T E S T 1 T * 2
00

STEP 3
LOAD tape TEST1 (do not type NEW). 1 block of data will be read. The data 
will be displayed as it is processed.

LOAD
I N *  T F = T E S T 1  T * 1
0 0  SRCH F *  T E S T 1 BLK* 0 0  LOAD 

5 0 0 0 0 D A T A  1 
5 0 0 1 ODATA 2  
5 0 0 2 0 D A T A  3  
5 0 0 3 0 D A T A  4  

S T E P 4  5 0 0 4 0 D A T A  5
LIST  the program. The generated DATA have been appended to the original 
program.

1 0  POKE 2 4 7 , 0  
2 0  L N * 5 0 0 0 0  
3 0  FOR 1 * 1  TO 5  
4 0  A S * S T R $ ( L N )  ♦ , ' D A T A " + S T R $ (  I )
5 0  POKE 4 ,  1 0 3  
6 0  POKE 5 * 1 2 5  
7 0  Z * U S R ( L E N ( A S ) )
8 0  I F  Z < 0  THEN STOP  
9 0  L N = L N + 10  
1 0 0  NEXT I
1 1 0  A $ * C H R S ( 2 6 ) *  REM CONTROL- Z  
1 2 0  Z * U S R ( 1)
1 3 0  Z = U S R ( 0 ) : REM CLOSE F I L E
1 4 0  END
5 0 0 0 0  DATA 1
5 0 0 1 0  DATA 2
5 0 0 2 0  DATA 3
5 0 0 3 0  DATA 4
5 0 0 4 0  DATA 5

m achine language sub routine  
returns to BASIC. This is done by is­
suing a JM P indirect to location 
$B008 in the BASIC ROM. $B008 
converts the 16-bit return code 
(stored in A and Y) to a floating point 
number.

If A$ is defined, a call will be 
made to a subroutine in the BASIC 
ROM. This subroutine converts the 
argument of the USR function to a 
16-bit integer. (Refer to page F-1 of 
the BASIC  Reference Manual.) The 
value of the 16-bit integer is examin­
ed and one of two lower level 
routines is invoked as appropriate.

If A$ is not defined, then no out­
put record exists. This is probably 
an error. The machine language 
subroutine sets the return code to 
-  1 to signal the error condition.

In the event that the argument of 
the USR function is 255 or less, the 
following steps will be carried out. 
First, if the machine language 
subroutine is being called for the 
first time, lower level initialization 
code will be invoked. In any case, 
OUTFLG is restored from the tem­
porary variable located at $F8. Nor­
mally, this will put the AIM 65 in the 
tape mode. Then, the USR argument 
(that is, the number of bytes to be 
written) is compared with the actual 
length of A$.

Should the USR argument specify 
a value greater than 255, an error 
condition exists. Microsoft BASIC 
does not permit strings longer than 
255 characters. Therefore, the 
machine language subroutine sets 
the return code to — 1.

If  the m a ch in e  lan g u ag e  
subroutine is being called for the 
first time, WHEREO will be called. 
This AIM 65 monitor subroutine will 
prompt the user for the output 
device, file name, and tape drive 
num ber. W H ER EO  a lso  se ts  
OUTFLG with a new value. We store 
the new value in OUTFLG in the tem­
porary variable at $F8.

If the USR argument is less than 
or equal to the length of A$, then 
processing can continue. We test 
the USR argument for three condi­
tions:

A. USR argument is 0
B. USR argument is non-zero 

and less than or equal to 80



Save OUTLG 
on stack

r
Get USR 
argument 
via $ B EFE

r  First time 
called < 
(0, 1)

r  Call WHEREO 

OUTFLG to temporary

A$ is
defined .
(0, 1) S

USR argument 
less than 255 v  
(0, 1)

©

Restore OUTFLG 
from temporary

USR argument 
<= LEN(A$) J
(0, 1)

©

'"USR argument^Call C R LF  twice 
= 0 Call DU11 
(0, 1) [ Set return code to 0

®  * rUSR argument J  Write char ^  Call OUTALL

(0,1 U  I Set return code to L 
© ^

USR argument/- get return C0Cje to -1  
>80

>(0,1)
(  Set return code 

to - 1

e

Text J  
W rite <\  
Subroutine

©
USR argument 
less than 255 
(0,1)

USR argument 
L< = LEN (A $ )

(0, 1)

f  Set return cod 
to - 1

defined {  Set r<?turn code 
(0 ,1) to -1

Restore OUTFLG 
from stack

Figure 4

Return to BASIC 
via $B008

v _

C. USR argument is greater 
than 80.

If, on the other hand, the USR argu­
ment is greater than the length of 
A$, there is some inconsistency. 
The machine language subroutine is 
being asked to write more data than 
is actually present. So, in this case, 
an error condition is raised and the 
return code is set to - 1 .

An output file is closed by setting 
the USR argument to zero (condition 
A above). The following actions take 
place. The AIM 65 monitor routine 
CRLF is called twice. This puts two 
successive carriage returns on the 
tape as an end-of-fiie mark. Next, 
the monitor routine DU11 is called. 
DU11 writes the last tape block and 
turns on both tape drives. Finally, 
we set the return code to zero and 
exit.

If the USR argument is greater 
than zero and less than or equal to

80, we output the number of bytes 
specified by the USR argument. The 
AIM 65 subroutine OUTALL per­
forms the output operation. The end 
of the text line is marked by calling 
C R LF . The return code is the set to 
the number of bytes written (ex­
clusive of the carriage return).

If the USR argurment is greater 
than 80, the return code is set to -  1 
to indicate an error. This is because 
we have established a maximum 
record length or 80 bytes for our text 
file input and output operations. 
This limitation is easily relaxed, 
however.

Figure 5: Zero Page Variables

SYMTAB $F0, $F1 Pointer to BASIC's symbol table

LEN $F2 Length of A$

APNT $F3, $F4 Pointer of A$ in BASIC’s  memory

TEMP2 $F7 First time switch

TOTFLG $F8 OUTFLG hold area
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$$ WIN $$
Sirius Softw are announces 

TWO CONTESTS
1. STAR CRUISER

Does som ething unusual when you score over 9999. Be the 
firs t to describe w h a t happens and  win $100 cash . E arliest 
postm arked correct en try  wins. Send your en try  w ith the 
face sheet from the  package or o ther proof of purchase to 
S irius Software.

2. E-Z DRAW
We’re looking for the  m ost creative use of E-Z Draw. 
Ju d g in g  will be done by m em bers of the Apple Sac Club 
based  on orig inality , a rtis tic  m erit, and  practicality . F irst 
prize will be $100 cash  and  ten  runners up will each receive 
th e ir choice of e ither E-Z Draw, S tarcru iser or both barrels.

E n t r ie s  lo r  b o th  c o n te s ts  m u l l  be p o s tm a rk ed  b efo re  12/31/80 . S ta r  C ru is e r  e n tr ie s  n eed  o n ly  send  p ro o l o l  p u rc h a se  w ith  a  w ritten  d e sc r ip tio n  o ( w h a t h ap p en ed  w h en  th e y  sc o re d  
o ve r 9999. E - Z  D raw  e n tr ie s  m u st b e  su b m itted  o n  a p p le  co m p atib le  d iske tte . E n tr ie s  m u st In c lu d e  n a m e , a d d re s s  1  p hone n u m b e r. D iske tte s w ill b e re tu rn ed  to  the co n te s ta n ts b u t  we 
c a n n o t g u a ra n te e  s a le  re tu rn  and  w e  w il l n o ta ss u m e  re sp o n s ib ility  b eyo n d  th e c o s t  o l a  b lank  d iske tte  lo r  a n y  w o rk  su b m itted . W in n e rs  o l the c o n te s ts  w il l b e c o n ta c te d  d ire c t ly  a n d  the 
n a m e s  o l a ll w in n e rs  w il l b e a n n o u n c e d  In ad ve rt ise m e n ts  In th is  m a g a iln e  a lte r  J a n u a ry  1 ,1 9 8 1 . C o n te s t vo id  w h e re  p roh ib ited  b y  la w . E m p lo y e e s  o r  la m lly  o l S ir iu s  S o ltw a re  o r the ir 

d is tr ib u to rs  a re  e x c lu d e d  Iro m  p a rt ic ip a t io n .

E-Z DRAW and DUCK HUNT include character generation by Ron and Darrel Aldrich

S IR IU S  SO FTW A R E is  p ro u d  to  a n n o u n c e  t h a t  S Y N E R G IS T IC  SO FTW A RE 
is  n o w  a d is t r ib u to r  fo r  th e s e  p ro d u c ts .  C o n ta c t  y o u r  loca l d e a le r  

o r  c a l l  S Y N E R G IS T IC  SO FTW A RE a t  (206) 641-1917 .

S IR IU S  SO FTW A RE S Y N E R G IS T IC  SO FTW A RE
1537 Howe Avenue #106 5221 120th Ave. S.E.
Sacram ento , CA 95825 Bellevue, WA 98006
(916) 920-8981 (206) 641-1917



The MICRO Software Catalog: XXVI
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Software announcements for the 6502 based systems p ^ kBox°6502
C h e lm s fo rd , M A  0 1 824

Name: Electric Bill
System: ATARI OR PET
Memory: 8K
Language: BASIC
Hardware: no extra
Description: A household utility pro­
gram designed to predict what your 
next month's electric bill is going to 
be BEFO RE you use the electicity. 
By using this program weekly, you 
can watch your consumption rate, 
cutting excessive electrical use. 
Softw are package com es with 
BASIC program on cassette and six 
pages of documentation.
Price: $4.95 for PET version

$5.95 for ATARI ver­
sion

Author: Mitchell Kelly
Advanced Data Ser­
vices

Available: Kinetic Designs
401 M onum ent 
Rd.#123
Jacksonville, FL  32211

Name: CRS/PDOS
System: PET-Old or New Roms
Memory: 16K, 24K, or 32K
Language: Machine Language
Description: A comprehensive disk
operating system for the Microtech 
PEDISK — floppy disk system for 
PET. The system was designed to be 
easy to use, simple syntax, yet still 
provide powerful data file handling 
capabilities. It greatly facilitates the 
use of languages other than BASIC 
and a conditional assembler/editor 
is available. Its use does not in­
terfere with any feature of the PET. 
All commands and keywords func­
tion as they do in a PET without

CRS/PDOS. Disk functions are pro­
vided by new commands added to 
PET BASIC for disk program and 
data file control. Can be modified. 
Price: $75.00 (available with

EXS 100 board) 
Available: CGRS Microtech, Inc.

P.O. Box 102 
Langhorne, PA 19047

Name:
System:
Memory:
Language:

GROCERY LIST
APPLE II or APPLE II + 
48 K
ROM or RAM Ap­
plesoft

Hardware: DISK II and PRINTER
Description: An easy-to-use, self 
prompting program that lets the 
user scan a Master File of up to 500 
grocery and related items. With a 
single key-stroke the shopper may 
select the quantity and item dsired. 
Prints a shopping list organized by 
table number, section number, or 
department, such as "D A R Y” , 
“ DELI” , or any other four letter 
code. The code is user defined. Over 
150 items on a Master File are includ­
ed. A Master File Editor is also in­
cluded.
Price: $19.95 on disk
Includes: Diskette and complete

documentation 
Author: D.R. Jarvis
Available: D. R. JARVIS COM­

PUTING 
1039 Cadiz Dr.
Simi, CA 93065

Name: C1 Shorthand
System: OSI C1 (and Super­

board) BASIC-in-ROM

Memory: Any size system
Language: Basic and machine
Hardware: None special
Description: Shorthand is a BASIC
program that POKES in a machine 
language routine that will allow you 
to use two keys to enter BASIC 
keywords and commands. Saves 
much time in typing in long pro­
grams. C2, C4, and C8 versions are 
about to be released. Write for 
availability.
Copies: Just released
Price: $12 on cassette tape,

ppd.
Author: Mike Cohen
Available: O rio n  S o f tw a r e

Associates
147 Main Street 
Ossining, N.Y. 10562

Name:
System:
Hardware:
Software:
Memory:

Magic Boot
Ohio Scientific 
Disk 
0S65D 
Uses 2K

Description: Adds renumber, full 
cursor editing, memory pack, screen 
clear and color background to 
BASIC. All routines are superfast 
machine code and handle All cases. 
These are not USR (x) routines, but 
extensions to BASIC itself. All you 
do is boot and these commands are 
ready to use—in immediate mode or 
in your programs. Also includes new 
BEXEC* and disk utilities. Write for 
more information or separate price 
list.
Price: $50.00
Available: Universal Systems

1647 E. Old Shakopee 
Rd.
M in n e a p o lis , MN 
55420
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OHIO SCIENTIFIC

FREE
ATV

MICROVERTER
with

Challenger 1P

Superboard II
also 

C20EM - 
The Best Buy 

In 8 ”  D isk System s

PRO GRESSIVE COMPUTER SOFTWARE
P  405 Corbin Rd., York, Pa. 17403 

(717)845-4954 

SOFTW ARE -  HARDWARE -  SYSTEM S  

CUSTOM PROGRAMMING

v )  A P P L E  & H D E  
* * * * *  * * * 

T E M A  U
T h e  l a l e s t  i n  a s e r i e s  o l  

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

d e v e l o p m e n t  t o o l s  t o r  t h e  

A P P L E  T  E  M A  - 2  i s  a m a c h  
i n e  l a n g u a g e  d e b u g g i n g  a i d  
d e s i g n e d  t o  r u n  e x a c t l y  

l i k e  t h e  m a i n  I r a m e  d e b u g  

programs
W i t h  T E M A  2 y o u  c a n  

d i s p l a y  o r  c h a n g e  t h e  c o n t e n t  

o f  a n y  r e g i s t e r  o r  m e m o r y  

l o c a t i o n ;  d i s p l a y  t h e  l a s t  4 

s t a c k  l o c a t i o n s ;  J S R  t o  a n y  

s u b r o u t i n e  - w i t h o u t  a n y  
i n t e r l e n c e  t o  t h e  u s e r  p r o g  
r a m  f l o w  T h e  d i r e c t  m o d e  
a l s o  a l l o w s  d i s p l a y  f o r m a t  

t e s t i n g  a n d  f i n d i n g  A S C I I  o r  

h e x  s t r i n g s  o l  u p  t o  2 5 6  
c h a r a c t e r s  A  T E M A  c o m m a n d  

e d i t o r  c h e c k s  a l l  i n p u t s

C o m p l e t e  w i t h  T E M A  - 2 

T r a t n e r  ( i n  A p p l e s o f t  o r  I n t e g e r )  
o n  d i s k ,  f o r  $ 4 9  9 5  H O E  

v e r s i o n  c o m i n g  s o o n

W r i t e  f o r  c o m p l e t e  c a t a l o g

MICRO-WARE DISTRIBUTING INC. 
PRESEN TS

N E W — T H E  A P P L E  C A R D  —  P L A S T IC  
8V2X H  R e fe re n ce  C ard  for the A P P L E  
$3.98.

N EW  D IS K  S O F T W A R E  F O R  A P P L E " 11: 
U N C O P Y — A  un ique w a y  to m ake A P P L E  
d is k s  u n co p yab le . J u s t  load in the s o ft­
w are  that you w an t p ro tected  and in it a 
d isk  w ith  U ncopy. T h a t ’s  it (not for
P A S C A L  o r D O S 3 .3  sy s te m s ).............. $29.95
G R A P H  F IT — A great h ire s  g raph ing  pro­
gram  th a t w ill m ake  3-d bar c h a r ts , pie 
c h a r ts , o r line  g rap h s. J u s t  en te r the 
d a ta  and  th e  program  w ill do th e  rest.
(48K A -so ft).........................................................$25.00
R O A D  R A L L Y E — A  s t im u la t in g  h ire s  
au to  race  gam e w ith  f ive  sp e c ta c u la r  fu ll
sc re e n  t ra c k s .....................................................$14.95
S U P E R  S E A  W A R — H ire s  g ra p h ic s  and 
un iq ue sound  add to th is  com p uter en- 
ch an ce d  version  o f b a ttle sh ip . 3  le v e ls  of 
p lay  in c l. S u p e r S a lvo  w ith  m is s ile s . . 
.$13.65
T H E  U L T IM A T E  T R A N S F E R — U pload or 
d ow nload  p rogram s to  d is ta n t a re a s  
o ve r th e  p h o n e  ( IN T E G E R , A -S O F T , 
M A C H . L A N G ). N e e d s  4 8 K  and  DC
H a ye s  A s s o c . M icrom odem ................. $25.00
INSTANT L IBR A R Y  SPEC IAL  —  B u y  any
4 o f th e  above 5 and rece ive  a  1 5 %  d is ­
count!
Z-80 Bo ard  for A P P L E  from  M icro so ft 
. . . . $ 2 7 5 . 0 0

P R IN T E R S ! P R IN T E R S ! P R IN T E R S !

E P S O N  TX-80 w /G R A FT R A X -Fu ll upper & 
low er c a s e  125 C P S  p rin ter th a t w ill 
dum p e ith e r A P P L E  h ire s  sc re e n  in 2 
s iz e s  p lu s in ve rse  o r norm al m ode. C o m ­
p lete w ith  so ftw a re  for the h ire s  sc re e n  
dum p. O n ly  $795. A P P L E  Type P a ra lle ls  
In te rface , add $88.00.
E P S O N  M X-80-Bi-d irectional, lo g ic  se e k ­
ing , dot m atrix  p rin ter w ith  a 9x9  m atrix 
c h a ra c te r  fo rm atio n . C h a ra c te rs  c a n  be 
en la rg ed , c o n d e n se d , e m p h a s ize d  or 
doub le  s tru ck  and  fu ll so ftw a re  contro l 
o f ho rizon ta l & ve rtic a l ta b s  a s  w e ll a s  
form  feed co m e s sta n d a rd . O n ly  $645., 
A P P L E  T y p e  p a ra lle l in t e r fa c e  add  
$ 88 . 00 .

V300 D A IS Y  W H E E L  PR IN TER -A n o th e r
fa n ta s t ic  va lue  from  Ja p a n . A high q u a li­
ty  d a is y  w h e e l th a t u s e s  s ta n d a rd  
p la s t ic  d a is ie s  and  stan d ard  D iab lo  type 
r ib b o n  w ith  136 p r in ta b le  c o lu m n s . 
C o m e s w ith  a fu ll 90 w a rran ty  and  se r­
v ice  a v a ila b le  th rough 417 nationw id e  
W E S T E R N  U N IO N  lo c a t io n s .  O n ly  
$1999.00 , w ith  A P P L E  Typ e  P a ra lle l In te r­
fa c e .
C a ll (201) 839-3478 o r (201) 835-7080 for 
in fo rm ation
Or order fro m :M IC R O -W A R E D IS T .IN C . 

439A R oute  23 
P o m p to n  P la in s ,  N J 

07444
D ea ler P ric in g  on R equest!

$2899

The C2-O EM  c a b in e t ca n  be  tab le  
top , ra c k  m o u n te d  o r in c o r ­
p o ra te d  in a m a tc h in g  desk  w h ich  
w ill a c c o m m o d a te  a  CRT te rm ina l 
and  p rin te r. In d u s try  s ta n d a rd  
p a rts  p ro v id e  v e ry  re liab le  
o p e ra tio n  and  e asy  s e rv ic e . A nd  
b es t o f a ll, th e  C2-O EM  ca n  m ake  
use  o f m os t o f th e  b us iness  
a p p lic a tio n  s o ftw a re  and 
a c c e s s o rie s  fo r  th e  popular, 
p re m iu m  p e rfo rm a n c e  O hio  
S c ie n tif ic  C h a lle n g e r III.

C D m P U T E R S H D P
8oslon Union N M Cambridge
590 Comm. Ave Rte 168 288 Norfolk St.
(ac ro sstro m B  U ) 603 473-2323 (near M. I T . )
247-0700 661-2670

t j l c a d q

MR. RAINBOW
announces...
our all new  1980 

catalog and p ro m p ts  
you to  peek a t the 
la te s t  c o lle c t io n  o f 

s o ftw a re  and  
h a rd w a re  p ro d u c ts  

f o r  you r a p p l e  i r

w r i t e  o r  c a ll  to d ay  
fo r  v o u r tre e  1980 
cata log

G arden Ptaza S h o p p in g  c e n te r
9719 Reseda Boulevard
N o rtn n d g e . Califo rn ia 91J24 i?15) M 95S60 Mi A



EXCERT, INCORPORATED 
AIM-65 SYSTEMS

EXCERT specializes in AIM-65 System integration. In addition, we sell industrial quality power sup­
plies from Condor, cases from the Enclosures Group, and expansion products from Seawell, MTU, The 
Computerist, Cubit, Optimal Technology and we integrate these items into the exact System YOU want! 
These Systems are completely Assem bled  and Tested (whenever possible and at no additional charge) and 
Warranteed for s ix  (6) months. All YOU have to do is plug in the line cord.

"BA SIC " System
Here are several of the more popular configurations:

4K AIM w/BASIC A65-4B $510
Case & Power Supply ENC4 100
Assembly & Test N/C TOTAL 610

"A/D" System 4K AIM
8 A/D in-2 D/A out, 500 conv/sec 
Cable
Case & Power Supply 
Assembly & Test

A65-4
ADC1
CABLE
ENC5A

$420
115
25
129

N/C TOTAL 689

:,32K” System OK AIM
32K DRAM Plus,m -EPROM-I/O 
Cable
Case & Power Supply 
Assembly & Test

A65-0 $360
MEB4 395
CA BLE 15
ENC3A 119
N/C TOTAL 889

For more information, call or write for our complete Product Sheet:
E X C E R T, IN C  
P.O. Box 8600 

White Bear Lake, MN 55110 
_____  _________ (612) 426-4114 ______________

F L E X IB L E  D A T A  .M AN AGEM EN T . . .  M ICRO -PRO CESSO R 
C O N T R O LL E D  BETA -1 U N IV E R S A L  T A P E  D R IV E  B Y  M EC A * . . .  
P E R IP H E R A L  D E V IC E  W ITH  C O M P LE T E  S O FT W A R E  SU PPO R T

T h e  P E T / B E T A - 1  d ig i t a l  t a p e  s y s t e m  p r o v id e s  i l l  t h e  f e a t u r e s  o f  a 

d i s k ,  w i t h  p o w e r f u l  d a t a  h a n d l in g  c a p a b i l i t i e s .  v o u r  P E T / C B M  

h a n d le s  b ig  jo b s  w i t h  a  d a t a  r a p a c i t y  o f  o n e  m e g a b y t e  p e r  d r i v e ,  

f a s t  s e e k  t im e s ,  a n d  I k  p e r  s e c o n d  d a t a  t r a n s f e r  r a t e s .  P u t  y o u r  r e ­

c o r d s  o n  l i n e  w i t h  P E T / B E T A - 1 .

B E T A - 1  D R I V E ,  P E T / B E T A - 1  O P E R A T I N G  S Y S T E M  M A N U A L

...........................................................................................................................................................................................  $ 7 0 0 .0 0

M A N U A L  ( a p p l i c a b l e  t o  p u r c h a s e )  ..........................................................................$ 1 0 .0 0

PET/CBM Software

Terminal

"ETTERM I 

PE 7TERM II

"ETTERM III

jrm id o v >

All (MIUfM of I. o»u» IOCW r 
with donn-ioMmg ceoaOilltv

II Muor 
S 9  0 .0 0

A ll  featu rea ot I I .  O'ua 8 0 /1 3 2  co lu m n  
ic ro l l in g  w m d o o  'o r  v ie w in g  fo rm a tte d  
a u  I  d u o  w io a r tn an  4 0  co lu m n *.

. . 5 1 0 0  0 0

T u r n  y o u r  P E T  in t o  a n  in t e l l ig e n t  

t e r m in a l  w i t h  o n e  o f  o u r  t e r m in a l  

p a c k a g e s .  T h e s e  a r e  c o m p le t e  a s­

s e m b le d  h a r d w a r e  a n d  s o f t w a r e  

p a c k a g e s .  A l l  i n c l u d e  l i n e  e d it in g /  

r e s e n d ,  r e p e a t  k e y ,  s h i f t  l o c k ,  o u t­

p u t  t o  C B M  p r i n t e r ,  a n d  m o r e  . . . 

D e l i v e r e d  o n  P E T  c a s s e t t e  w ith  

m a n u a l s .  I n q u i r e  f o r  m o d e m  

p r ic e s .

Gam es
F e * t  je c e d  T u l n o l a v a r  games 
w i t h  s in g le  j  i a v e r  m o o e . De­
l iv e r e d  o n  P E T  ca  M e tre .
E e c n .............................................S 1 5 .00

FORTH N U C L E A R  W A R  M uciee r c o n fro n ta t io n  o n  a  g lo ba l scale.
M a n y  tce n a n o t.

G A L A X Y  P illage a  3 - 0  ge iaay c o lle c tin g  lo o t  from
c e o tiv e  w o i i d i

In te ra c tiv e  h ig h  level c o m p ile r  ana oo e r* 
tm g system  5 -1 0  tim ee fea te r th an  PET 
SA SIC . H igh  lave) DiocK s tru c tu re d  len- 
guega. A  F ig  F o r tn  See A u g u a t 1980 
B Y T E  —fe a tu r in g  F O R T H  . S 6 0 .00
W ith  in te ra c tiv e  aaaembler p ro v id in g  h igh 
leve l log ic  c o n s tru c t*  and m ecro  c s ta ­
b i l i t y  . . . .  S 9 0 .00

S T O C K  M A R K E T

E N C R Y P T

Rags to  nch ea  geme o f  b u y  end sell witfi 
c o m p u te r  tto cka .

C ha lle ng ing  o u fz ie s . oe c ion e r cooao

P ro te c t th e  fe d e ra tio n . Real tim e  3-0 
na v iga tion .

s o - f - t iu a r ~ e  f o r  s m a i l  1 o o m p u - t e n
1903 R io Or and* P.O. So* 6403

. iisii' imo T..e«.*»K « »co «*ea « me. flus’tin *  Texas 1“ 5l2*“477—2207 Austin* Texas
78705 78712

1 , 0 0 0 , 0 0 0  B ytes

PET/BETA-1

THE FLOPPY DISK ALTERNATIVE



"NIBBLE IS TERRIFIC" 
(Fop Youn Apple)

NIBBLE IS: The Reference fo r  Apple computing!

NIBBLE IS: O ne o f the Fastest G rowing new M agazines in 
the Personal C om puting Field.

NIBBLE IS: Providing Com prehensive, Useful and 
Instructive Program s for the H om e, Small B usiness, and 
Entertainm ent.

NIBBLE IS: A Reference to G raphics, G am es, System s 
Program m ing T ips, Product News and R eview s, Hardware 
Construction Projects, and a host o f  other features.

NIBBLE IS: A m agazine suitable for both the Beginner and 
the A dvanced Program mer.

Each issue o f  N IB B LE features significant new  Program s o f Com m ercial Quality. H ere’s 
w hat som e o f our Readers say:

-  “Certainly the best magazine on the Apple I I ”
-  “Programs remarkably easy to enter”
-  “Stimulating and Informative; So much so that this is the first computer magazine I've 

subscribed to !”
-  “Impressed with the quality and content.”
-  “N IB B L E IS  TE R R IF IC !”

In coming issues, look for:
□  N um eric K eypad Construction Lab □  Assembly Language Program m ing Colum n
□  Pascal Program m ing Colum n □  Data Base Program s for Hom e and Business
□  Personal Investm ent Analysis □  Electronic Secretary for T im e M anagem ent
□  The G IZM O  Business Sim ulation Game

And m any m any more!

N IB B LE is focused com pletely 
on the Apple C om puter system s.

Buy N IB B LE through your local 
Apple D ealer or subscribe now with 
the coupon below.

Try a NIBBLE!

N O T E :
F i r s t  C l a s s  o r  A i r  M a i l  i s  r e q u i r e d  l o r  a l l  A P O .  F P O  a n d  a l l  f o r e i g n  a d d r e s s e s  

.  w i th  ( h e  f o l l o w i n g  a d d i t i o n a l  a m o u n t s  

f  — U S A .  C a n a d a .  M e x i c o .  A P O .  F P O S 7 .S O  

— C e n t r a l  a n d  S o u t h  A m e r i c a  S 9 .0 0

—  F .u r o p e  $ 1 2 .0 0
—  A s ia  a m i  e l s e w h e r e  S I 5 .0 0

© 1 9 8 0  b y  M I C R O - S P A R C .  I N C . .  L i n c o l n .  M a s s  0 1 7 7 3  A l l  r i g h t s  r e s e r v e d  
• A p p le  I I  i s  a  r e g i s t e r e d  t r a d e m a r k  o l  A p p l e  C o m p u t e r  C o m p a n y

nibble
B ox 325 . L inco ln . M A . 01773 (617) 259-9710

I'll try nibble!
Enclosed is my S15 (for one year). 
□  check □  money order
(Please allow  4 to 6  weeks for delivery o f  I s i issue) 
B A C K  IS S U E S  o f N IB B L E  are available for 
$2 .00  + .50 postage and handling.

N am e--------------------------------------------------

Add res s_______________________________

C i t y _______________________________________

State__________________________Zip_____

No. 4
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721. W a sh in g ton  A pp le  Pi 2, No. 1 (Jan. 1980)

M itch e ll. H ow ie , "M a ste r C a ta lo g  P ro g ra m ,"  pg. 7.
A  ca ta lo g  program  w h ich  w o rks  w e ll fo r find ing  d isk e tte s  
co n ta in in g  s p e c if ic  p rogram s.

722. The H arvest 1 No. 8 (January 1980)

P fe iffe r , J im , "H o w  A p p leso ft S to re s  S trin g  A rra y s  and a T ip  
on H ow  to C le a r S trin g  A rray  S p a c e ,"  pgs. 1-7.

A tu to ria l fo r th e  A P P L E .

A n o n ., " A P P L E  C o n fig u ra t io n ,"  pg . 6.
T h is  program  fig u re s out w h ich  c a rd s  your A P P L E  h a s  in 
w h ich  periphera l slo t.

N eiburger, S k ip , " L a b e l M ake r,"  pg . 9.
P rin t la b e ls  w ith  a  m axim um  of 4 lin e s  and  28 c h a ra c te rs  
in length .

723. The Paper 3 Issues 2/3 (M a rch /A p ril 1980)

B u sd ie c k e r , R o y , "T h e  E n d ,”  pgs. 19-21.
A fa s t routin e  to  find  the end o f w ha teve r B A S IC  program  
th a t hap p en s to be in yo u r P E T .

B a rro ll, Ken  C ., "A  S im p le  M ail Labe l P ro g ram ," pg. 23.
Sh o rt B a s ic  program  tor your p rin ter.

S p a rk s , Pau l W „ "A  S c re e n  P rin t M ach ine  Lan g u ag e  Pro­
g ram , "  p g s . 24-33.

A  cookbook tu to ria l inc lud in g  a s se m b ly  lang uag e pro­
gram m ing .

724. APPLE C ookbook 1, No. 1 (January  1980)

M atsum oto , Tom , " P a s c a l T u rt le  G ra p h ic s ,”  pgs. 2-3.
How to contro l the Tu rt le  head  on the A P P L E /P a sc a l 
sy s te m .

725. APPLE C ookbook 1, No. 1 (January 1980)

W ig g in to n , R . "S a v in g  C h a ra c te r  S t r in g s  on C a ss e tte  
T a p e ,"  pg. 8.

If  you need to sa v e  s tr in g s  to  ta p e , th is  program  w ill do 
ve ry  w e ll on your Apple .

G o ld in g , V a l and  A ld rich , D a rre ll. “ T w o  Sh o rt U t ilit ie s ,"  pg. 
11.

“ D isk  S p a c e "  and " C  tor C a ta lo g "  a re  lis ted  for the 
A P P L E .

726. APPLE Peel 2, No. 2 (February 1980)

B r o w n , T o m , “ A N e w  D im e n s io n  in  A p p le s o f t  
P rog ram m ing ,”  p g s . 8-10.

R ed im en s io n  yo u r A p p le so ft a rra y  to  a la rger or sm a lle r 
s ize .

727. The H arvest 1, No. 9 (Februa ry  1980)

S an d er-C ed e rlo f, Bob , “ S-C  A sse m b le r  A u to  L in e  N um ber," 
pgs. 4-6.

Add Auto-N um ber to yo u r S-C  A sse m b le r II.

728. W a sh in g ton  APPLE Pi 2, No. 2 (February 1980)

F ie ld , B ru ce  F . ,  “ Rem ote Te m p e ra tu re  M easu rem en t w ith  
the A P P L E ,"  p g s . 16-17.

H ook up a th e rm isto r se n so r to yo u r A P P L E .

729. APPLE C ookbook 1, No. 2 (M a rch /A p ril 1980)

M atsum oto , To m , “ P a s c a l T u to r ,"  p g s . 2-4.
Th e  seco n d  in th is  tu to ria l s e r ie s  on P a s c a l fo r th e  A P P L E .

730. R a inbow  2, Issues 3/4 (M a rch /A p ril 1980)

Le e , M ontgom ery, "P r in t in g  T e x t on P a g e  2 ,"  p g s. 6-7.
H in ts  to r th e  A P P L E .

F ra ze r, F re d , "T h e  S e a rc h  G o e s  O n ,"  p g s . 34-35.
A  fa s te r  version  o f a  program  to se a rc h  fo r Pythag o rean  
T r ip le ts , on the A P P L E .

731. The H arvest 1, No A  (M arch 1980)

R u ss , Jo h n  C ., “ S im u la t io n  w ith  th e  A P P L E , o r som e 
thoughts on RN D  (N U M B E R S ),"  p g s. 1-4.

S e ve ra l e xa m p le s  o f the u se  ot random  num b ers in 
lis t in g s .

732. APPLE Peel 2, No. 3 (M arch 1980)

L itt le , G a ry , " E D IT  + : W ho needs A u to sta rt R O M ?" pg. 3. 
A  program  to provide ed iting  fe a tu re s  su ch  a s  th o se  o f­
fered on the A u to sta rt ROM  of the A P P L E .

733. F rom  the  C ore (A pril 1980)

A n d erso n . C h ip , "T h e  P ro c e s s o r ,”  pg. 11.
A  u tility  program  tor the A P P L E .

734. S tem s from  APPLE 3, No. 4 (A p ril 1980)

W ard , D en n is , "A p p le so ft D eb ug g er," pg . 7.
R o u tin e  to  print error co d e s in debugg ing  A P P L E  pro­
g ram s.

Jo ch u m so n , C h r is , " A P P L E  HI R E S  G ra p h ic s ,”  p g s . 8-11.
A  tu to ria l fo r H ire s  on the A P P L E .

R eed , Ron , " A P P L E  Lan g u ag e  S y s te m  P a s c a l P a tc h ,"  pgs. 
16-17.

H ow to live  w ith  the un ru ly  cu rso r . E lim in a te s  th e  f la sh in g  
upper c a se .

735. The H arvest 1, No. B (A pril 1980)

H ob son . B la k e , " D E F  FN  D e fin e d ,"  pgs. 6-7.
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A program  is  g iven in w h ich  th e  D E F  FN  sta tem e n t is  
chang ed  w ith  e ach  inpu t, th u s  re su lts  in a program  w h ich  
m o d if ie s  its e lf .

736. O.S.I. U sers Independen t N e w s le tte r 3 (M ay 1980)

C u rle y , C h a r le s , "O S-65D  A d d re s s e s ,”  pg. 2.
A lis t  o f u se fu l a d d re ss e s  for th e  OS-65D w ith  com m ents 
and  o b se rva tio n s .

737. K ilo b a u d  M ic ro co m p u tin g  No 41 (M ay 1980)

B a k e r , R obert W ., ‘ 'P ET -P o u rr i,”  p g s . 7-8.
C o m m en ts  on T a p e  d rive  w ith  a  co u n te r, program m ing 
t ip s , so ftw a re  and  w orkb ooks .

G a rre tt , Robert D ., "M a c h in e  Lan g u ag e  R outine for 
C h a lle n g e r I I ,"  pg . 18.

How to m ove a  m ach in e  lang uag e program .

W illia m s , Jo h n  D „ "S o ftw a re  for th e  A IM  6 5 ,”  p g s . 96-98. 
D is c u s s io n  o f som e o f th e  m ys te r ie s  o f the AIM  65 
m on ito r su b ro u tin e s .

H oyt, B ru c e , "K e e p in g  R e a l T im e  w ith  O S I 's  Superboard  II,"  
pg s . 202-203.

A rea l-tim e c lo c k , w ith  a la rm  and tim er, fo r the 6502.

738. W a sh in g to n  A pp le  PI 2, No. 4 (A p ril 1980)

P illo ff , H e rsch , "A n  E rro r in D O S 3 .2 .1 ,”  pg. 7.
U nd er c e rta in  co n d it io n s  th e  A P P E N D  functio n  w ill over­
w rite  the p rev io us se c to rs  in th e  text f ile . H e re  is  a  f ix .

C ro s sm a n , C ra ig , “ A P P L E  T r ic k s ,"  pg. 11.
Le a rn  how  to IN IT  a  d isk  in h a lf th e  tim e , typ e  'unac- 
c e s s a b le ’ c h a ra c te rs , m ake  your program  u n lis ta b le , etc. 
in  th is  a r t ic le  on the A P P L E .

739. C ide r Press (A p ril 1980)

Y e e , D avid  R ., "S to p  th e  B lin k in g  C u rs o r ,"  pg. 8.
R o u tin e  to  a lte r the c u rso r  on th e  A p p le .

S la te r , M ich ae l, "A p p le  P a s c a l C o m p ile r,"  pg . 9.
H ow  to e lim in a te  a  bug in th e  com p ile r.

A n o n ., “ A P P E N D  F IX , D O S 3 .2 .1 ,”  pg . 10.
U s in g  th is  m ethod , one  never w o rrie s  about A P P E N D  over­
w riting  th e  s ta rt  o f a  f ile  on th e  A pp le  D isk .

U h le y , Jo h n , " In te g e r B a s ic  S u p e r-Lo ck ,”  pg. 11.
A M ach in e  Lan g u ag e  program  w h ic h  a lte rs  an  Integer 
B a s ic  p rogram  using  a co d e word w h ich  th e  u se r en ters .

740. C rea tive  C o m pu tin g  6, No. 5 (M ay, 1980)

G e ig e r, R ic k , "A p p le  S t r in g s ,"  pg . 118-122.
D is c u s s io n  o f th e  u se  o f s t r in g s  on th e  Apple .

C a rp e n te r , C h u c k , "A p p le -C a rt ,"  pg. 158-165.
C o m p a riso n  o f A p p le  II v s . A p p le  II P lu s , C onverting  In ­
teg er B a s ic  to  A p p le so ft , A sse m b ly  Lan g u ag e , M onitor 
C o m m an d s , O p C o d es , A d d re ss  M odes, e tc .

741. B yte  5, No. 5 (M ay, 1980)
H e lm e rs , C a r l, "C om puter-C ontro lled  V iew ing  o f the 1980
E c l ip s e ,"  pg . 6.

Use o f an A p p le  II Pasca l sys tem  c o n tro llin g  the
photograph ing  o f th e  e c lip se .

S w a n k , Jo e l, “ K IM D O S ,"  pg. 44-50.
U s in g  yo u r KIM-1 w ith  a  Pe rcom  Flop py-D isk  Drive.

E z a rd , L a w re n c e  A ., "Fo rm a tte d  Prog ram  O utput for the 
KIM -1 ,”  P g . 190-194. .

H e re  is  a  sh o rt KIM-1 program  to fin d  b u g s, print out and 
do cum ent p ro g ram s, e tc .

742. In te rfa ce  Age 5, Issue  6 (June, 1980)

M allo n , M arv in , “ T e a ch  You r P E T  to R ead  'M arked  C a rd s ’,"

pg. 56-61.
W ith  yo u r P E T  and a ca rd  read e r you c a n  enter d a ta  w ith  
th e  IBM  ca rd s .

Fo x , To m , "Lo o k in g  a t M icro-Based  B u s in e s s  S y s te m s ,”  pg. 
70-78.

6502 B a se d  M icros a re  d is c u sse d  in th is  a rtic le .

W etze l, Ken , "A  B re a k  S e rv ic e  R o u tin e  fo r a  KIM-1 w ith  a 
T e le ty p e ,”  pg. 132-135.

T h e  u se  o f so ftw a re  in te rru p ts , o r b reak p o in ts , are 
recogn ized  debugging a id s . T h is  lis t in g  fo r th e  K IM  lis t s  
the co n te n ts  o f the re g is te rs  on th e  in terrup t.

743. M ICRO Issue  24 (M ay, 1980)

D e P rie st, D a le , "P lo ttin g  w ith  S p e c ia l C h a ra c te r  G ra p h ic s ,"  
pg . 11-13.

A  prim er on generating  plot m ode type g ra p h ic s  w ith 
sp e c ia l c h a ra c te rs , w ith  sp e c ia l l is t in g s  for P E T  and 
C h a llen g er.

W e lls , G eorge , "SYM -1 B a s ic  'G E T ' C o m m a n d ,"  pg. 15-17. 
T h e  u se  of th e  'G E T ' fu n c tio n  is  d is c u s se d  and  se ve ra l e x­
a m p les  for the SYM-1 a re  provided.

D eJo n g , M arvin L ., "A  S im p le  Te m p e ra tu re  M easurem ent 
Program  and In te r fa c e ,”  pg . 19-23.

U s in g  a m ic ro  fo r  t e m p e r a t u r e  m e a s u re m e n t  
d em o n stra te s  p rob lem s invo lved in in te rfa c in g  th e  real 
world.

W eve rs , H enk J . ,  "S h o rth a n d  C o m m an d s for Su perboard  II 
and C h a llen g e r C IP  B a s ic s ,"  pg. 25-27.

How to in tercep t the B A S IC ’s  inpu t routin e  and  how  to im ­
plem ent a  sh o rth an d  notation .

W ilso n , W .E ., “ A Fo rm atted  Dum p R o u tin e  fo r th e  AIM  6 5 ,"  
pg. 29-30.

C ontro l the fo rm atting  o f th e  dum p to co nfo rm  w ith  the 
u se r ’s  p rinter c a p a b ilit ie s  w ith  th is  routine .

T u llo ch , M ich ae l, "N ew  and  B e tte r  P E T  U se r Port P rin ter 
R o u tin e s ,"  pg. 33-37.

A se rie s  of p rogram s a re  p resen ted  w h ich  d rive  any  T T L , 
p a ra lle l, or A S C II p rinter from  th e  P E T ’s  u se r port.

T a y lo r , W illiam  L ., "G ra p h ic s  and the C h a lle n g e r C IP , Part 
5 ,"  pg . 41-43.

The  fin a l in sta llm en t in th e  s e r ie s  d is c u s s e s  p lotting 
te ch n iq u e s and m oving ch a ra c te rs .

O rton, R a lph  R ., "SYM -1 S e n d s  M orse C o d e ,”  pg. 49-51.
U se  your SY M  a s  a  M orse C o d e  te ach in g  to o l, a u to m atic  
ID ’er or 'can n ed ' m essag e  sender.

R eyn o ld s , Le e , "A n  ED IT  M ask  R o u tin e  in A p p le so ft B A S IC ,”  
pg . 53-57.

T h e se  ro u tin es perm it you to p rodu ce  p ro fe ss io n a l look­
ing output on your Apple .

Tenny , R a lp h , "E xp a n d  KIM-1 V e rsa t il ity  in S y s te m s  A p p lica ­
t io n s ,”  pg . 63-64.

T e ch n iq u e s  and p rogram s perm itting  th e  s im p le  add ition  
o f s ix  se n se  sw itc h e s  or an  A S C II keyboard  to  th e  KIM .

744. R ecrea tiona l C o m pu tin g  8, No. 6, Issue  45 (M ay/June 1980)

G o llu x , E rn e s t , “ P ro g ram m ing  th e  6502 in M ach ine  
L a n g u a g e ,"  pgs. 12-15.

A tu to ria l on m ach in e  lang uag e for 6502 m ic ro s .

T renh o lm e , Jo h n , “ P ro n o u n ce ab le  N a m e s ,"  pg. 21.
A nam e generato r fo r th e  P E T .

T renh o lm e , Jo h n , “ P E T  Input w itho u t B re a k s ,"  pg . 21.
U se fu l routine fo r th e  P E T .

O p e d a l ,  D o n a ld  R . ,  “ E d i t in g  S o f t a p e  P r e f i x  
P ro g ram s,”  pg. 36.

H ow to m an ipu la te  th o se  S o fta p e  p rogram s.
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T h e  M A G IC  W A N D ™  is  read y  fo r A PPLE™  
and  O H IO  S C IE N T IF IC

n h is  powerful word p ro cesso r is  in sto ck , and 
jw e  w ill de liver at the introductory price  of $300. | 
|(CP/M  and 80 co lum n board required).

lO u r fu l ly  in te ra c t iv e  M A IL  M A G IC ™  m a il I 
m anagem ent so ftw are , w ith  14 user defined 
fie ld s  and fu ll m erge cap ab ility  is  a lso  availab le  | 
fo r $149.

W e s to c k  hardw are , so ftw are , p rin ters for A P ­
P L E , P E T , Ohio S c ie n t i f ic . . .  c a ll or w rite for our |

I sp ec ia l p rices  on your sp e c ific  needs.

I M icrosoft Z-80 So ftcard  
IV id e x  80 co lum n board 
|  N EC  12” green screen  m onitor

C O M P U T E R  C IT Y  
P.O . B O X  60284  

H O U S T O N , TX  77205  
(713) 821-2702

$295.
$295.
$265.

m c/visa

P O W E R  T O  Y O U R  A IM

Treat your A IM  to a quality power supply:

1. Designed to Rockwell’s  specifications for the 
AIM-65 (5 volts at 2 amps, regulated; 24 volts, .5 
amps avg., 2.5 amps peak, unregulated).

2. Overvoltage protection to protect the expen­
sive circuits in your AIM (5 volt output).

3. Handsome all metal case (two tone blue).

4. Fuse (externally accessible), switch, pilot 
light, line cord, cable from power supply to AIM — 
all included.

5. Conservative thermal design for long life.

$64.95 plus shipping (5 lbs.)

CA residents add 6 %  sa les tax.
VISA/MC, cashier's or registered check.
Personal check (allow 2 weeks to clear).

C o m p u T ech
Box 20054 

R ive rs id e , C A  92516

Skyles
Electric
Works

S ky les  E lcc tr ic  W orks
231 E  So u th  W h ism a n  Road 
M ounta in  V iew , C A  94041

Tt»<

BELL *  HOWELL 
MICROCOMPUTERS'

ART 
ARCHITECTURE 

BUSINESS 
DISPLAY 
DESIGN 

EDUCATION 
LAYOUT 
GRAPHS 
SCIENCE 

STATISTICS 
ELECTRONICS 

TECHNICAL 
TRAINING 

...A N D  FUNS

T.M.
TEXT I LO-BES PAD 

Formats either the TEXT o r LO-RES 
screw . Features AUTOMATIC TEXT 
CENTERING.

HI-RES PAD 
HI-RES screens without expensive 
Graphics Tablet Includes most-used 
Graphics comirsnds.
TRUE screen proportions . . .  NOT 
just graph paper. EXCELLENT for 
precision applications.

EASY TO USE 
Effective even at the elementary 
school level.
Simple HPLOT statements made 
these p ic tu res. . .

Uf. feiSft

Available jt  your local 
dealer. . .  Ask to see the 
Demonstration Software

ANOTHER CREATION 
FROM

G RA PPLE PADS:
$3.00 par 50 sheot P«d 

DEALER  INQUIRIES INVITED

Distributed by:
so u rn e ss  In c

3740 Colony Drive___
San Antonio, Texas 78230 

(512) 690-1017

•APPLE II Is a 
'BELL &

LE II Is a  registered TRADEMARK ol Apple Computw Co 
HOWELL MICROCOMPUTER Is a registered TRADEMARK ot 

BELL & HOWELL, INC.
•GRAPPLE Is a  TRADEMARK of SOLUTIONS. INC.



HAS YOUR APPLE READ ANY GOOD 
PROGRAMS LATELY?

APPLE II DISK SOFTWARE 
DATA BASE MANAGER  
IFO PROGRAM
The IFO  (IN FO RM ATIO N  F IL E  O RGAN IZER) can  be used for m any ap­
p lica tio n s su ch  a s  sa le s  activ ity, check reg isters, balance sheets, 
client/patient records, laboratory data reduction, perscription inform a­
tion, grade records, m ailing lis ts , A/R, job costing  and much more. Th is 
can  be accom plished  eas ily  and quickly w ithout prior programming 
knowledge.
Up to 1000 records w ith a  m axim um  of 20 headers (catagories) and 10 
report form ats (user defined) can  be stored on a s ing le  d iskette , informa­
tion can  be sorted on any header, both ascending and descending in 
alpha/num eric fie ld . M athem atical functions can be performed on any 2 
fie ld s to m anipulate the inform ation. Inform ation can  be searched on 
any header using > ,< ,=  > ,=  < , = , and firs t letter. Mailing lis t format 
provided. F a s t  a ssem b ly  language sort, search  and read routines. Many 
error protection devices provided. Put your application program 
toaether in  m inutes instead  of hours.
PROGRAM DISKETTE and instruction manual....$100.00 
M A I L I N G  L I S T  P R O G R A M  and in s t ru c t io n  
manual...$40.00 
INVENTORY PROGRAM

2 d isk  d rives, menu-driven program. Inventory categories Include: 
STO C K# , D ESC R IP T IO N , VEN D O R ID , C L A S S , LO CATIO N , REO RD ER  
PT ., R E O R D E R  Q TY , Q TY ON HAND. All records can  be entered, chang­
ed, updated, deleted, or viewed. Reports can  be sorted in ascen- 
ding/decending order by any category. There are 7 search  reports (3 
autom atic). C a lcu la te s  $ V A LU E  of Inventory and YTD , MTD, and period 
item s sold, A ccum u lates inventory over a  13-month period. P lu s much 
more. Requires a 132-column, seria l/paralle l printer, Com plete turnkey 
operation w ith bootstrap d iskette .
Program d iskette and instruction m anual...$140.00
PAYROLL PACKAGE
2  d isk  d rives, menu-driven program. Em ployee history include: NAME, 
A D D R ES S  #. A D D R ES S  *2  C IT Y , S T A T E , Z IP , F E D  EX , S T A T E  EX ., 
S O C IA L  S E C .D A T E  EM PLO YED . D EPT #. CO D E, EM P LO YEE  #, 
STA TU S , M A RITA L STA TU S , PA Y R A T E , O T R A T E , VA C R A TE, # VAC 
H R S . and PEN SIO N  PLAN . Program can generate w eekly or biweekly 
payroll. P rin ts W-2, Q TR  R EP O R T , PAY C H E C K S , M A STER  AND C U R ­
R E N T  file s . F E D E R A L  and S T A TE  witholding taxes are built into pro­
gram . M aintains a  C A SH  D ISBU R SEM EN T journal, Accum ulates payroll 
for a 53 week period. Generates num erous type of payroll reports. 
A llow s data to be searched , sorted and edited. Prints DEDUCTION 
reg ister and more. M aintain up to  125 EM P LO Y E E S /EX P E N S E S  for 
qu ick  and e asy  PA Y R O LL . Numerous error protection devices provided. 
PRO GRAM  d iskette and instruction  m anual...$240.00 
•P L E A S E  S P E C IF Y  S TA T E  W HEN O RD ERIN G  
APARTMENT MANAGER
2 d isk  drive, menu driven program written in a ssem b ly  language and A P­
P L E S O F T  II. A ll you w ill ever need to m anage your apartment. Handles 
up to 6 B U ILD IN G S  w ith a m axim um  of 120 units each . Complete turn­
key operation. Data categories include A PT  #, T Y P E , TEN A N T NAM E, 
P E T S , C H IL D R E N , S E C U R IT Y  D E P , P E T  D EPO SIT , PO O L D EP , M ISC 
D E P , R EN T  A LLO W A N C ES , D A TE MOVED IN, V A CA N C Y D ATE, REF- 
F E R A L , CON DITIO N O F A PT , DAM AGE AMT and CO M M ENT LIN E. 
Se a rch , sort, enter, edit and vacate tenates. M aintains a MTD and YTD 
rent rec ip ts a s  w ell a s  com plete utility  reports, rent lost by vacancies . 
M ain ta ins expenses, vacated tenants report and much more 
P R O G R A M  b l S K E T T E  and IN S T R U C T IO N  
MANUAL...$325.00
PROFESSIONAL TIME AND BILLING
2  d isk  drive program written in assem b ly language and A P P LES O F T  II. 
Com plete ly menu-driven, M aintain all b illing of c lie n ts  and personnel. 
Generates and invoices. Numerous reports based on a ll types of 
crite ria . Ea sy  data entry for R A T E S , C L IE N T S , and M A TTERS . Has 
S E A R C H , SO R T , C H A N G E (on screen  editing), V IEW  and BALAN CE 
FO RW A RD . IF  your are a  JO B  CO N TRAC TO R , A TTO RN EY , ACCO UN­
TA N T, G E N E R A L  CO N SU LTA N T, or anyone that needs to charge for 
tim e, th is  program is  a m ust. Com plete turnkey operation. Numerous 
R E P O R T S  are produced to aid in the T IM E A N A LY S IS  P R O C E S S . All th is 
and m uch more.
PRO GRAM  D IS K E T T E  and IN STRUCTIO N  M ANUAL...$325.00
SPEED READING
P R O G R A M  D I S K E T T E  AND I N S T R U C T IO N
MANUAL...$200.00 

A L L  PRO GRAM S R EQ U IR E  48K and A P P L E S O F T  II ON ROM O R AND 
A P P L E  II PLU S . A L L  SO FTW A R E IS  C O M PA TA BLE  W ITH PA SC A L 
SY S T E M S . PRO GRAM S RUN FROM  ANY PO RT O F TH E CO M PUTER 
W ITH S E R IA L/P A R A LL EL  P R IN T ER S . R EQ U IR ES  1 D ISK  DRIVE 
U N LES S  O TH ER W ISE  NOTED.
SEN D  CH ECIO M O N EY O R D ER  or C .O .D . T o :_____ __________
SOFTWARE TECHNOLOGY lor COMPUTERS
P.O BOX 428 
BELMONT, MA 02178
O R A V A ILA B LE  FRO M  YO UR LO C A L D E A L E R
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Southeastern Software 'N EW S LETTER ' for A P P L E  II Owners 
NOW IN T H E  TH IRD  Y E A R  O F PUBLICATION 

10 Issues per year for $10.00 
Back Issues available at $1.00 each 

EX A M P LE:
Send $10.00 and receive next 10 Issues 

Send $30.00 and receive 30 Issues beginning with #2

D A T A  C A P T U R E  3 .0  - $29.95

Is DATA C A P T U R E  3 .0 just another Smart Termi­
nal program? NO! It is a G EN IU S  Terminal pro­
gram for use with the Micromodem II®. It will 
'capture' ANYTHING that appears on the screen 
of your C R T . ANY program or data. If you are 
using the Source you can even 'capture' CHAT. 
There is no need to create files in your file space 
on the other system to transfer data to your Apple. 
If you can list it you can capture it.

* You can then S A V E  the data to disk, dump it 
to your printer or even do simple editing with 
DATA C A P T U R E  3.0.

’  You can use DATA C A P T U R E  3.0 to com­
pose text off line for later transmission to 
another computer. Think of the timeshare 
charges this will save you!

* U se DATA C A P T U R E  3.0 with the Dan 
Paym ar Lower C ase  Adapter and you can 
enter U P P E R  or lower case from the key­
board for transmission to another system. 
You can also capture U PPER/low er case 
data from another system.

‘  A program is also included to convert your 
programs to text files for transmission using 
DATA C A P T U R E  3.0.

* DATA C A P T U R E  3.0 will save you money if 
you are using any timesharing system.

Requires D ISK  II®, Applesoft II®

Add $64.95 to order the Dan Paym ar Lower Case 
Adapter

B A D  B U Y  D IS K E T T E  - $9 .99

Of course it’s  a  bad buy. If you have issues #2  thru 
#11 of the N E W S L E T T E R  you can type these 
programs in yourself. Includes a couple of bonus 
programs.

Requires D IS K  II®, Applesoft II®

W e ship within 3 working days of receipt of 
order and welcome your personal check. 
W e also accept V isa  and Master Charge.

L C M O D  fo r  P A S C A L  - $30.00

Finally! D IR E C T  entry of U PPER/low er case  into 
the Pasca l Editor. W hy pay hundreds of dollars for 
a terminal just to set lower case  entry with Pascal?  
If you have the Paym ar Lower C ase  Adapter you 
can use this program.

* Left and right curly brackets for comment 
delimiters.

* An underline for V A R s, program names and 
file names.

* The ES C a p e  key does the shifting and Con­
trol Q is used for ESC ap e . Have you ever 
typed in a page or two of text and lost it by 
hitting E S C  accidentally? Th is won’t happen 
with LCM OD.

Requires Language System  and Paym ar LCA

Add $64.95 to order the Dan Paym ar Lower Case 
Adapter.

M A G  F IL E S - $ 1 8 .0 0

Finding it difficult to keep track of all those 
m agazine articles you are reading? Th is program 
will help you do it. MAG F IL E S  is Menu driven with 
separate modules for creating, editing, displaying 
and searching for your data. If you are using one 
drive a  program is provided for transferring data to 
another diskette for backup. A sample data base 
of over 60 articles is included. The screen format­
ting and user orientation are what you have come 
to expect of Southeastern Software.

Requires D ISK  II®, Applesoft II®.

M A IL E R - $ 1 5 .0 0

Don't let the low cost fool you. This is a  single drive 
version of the program we use to maintain the 
N E W S L E T T E R  subscriber list. Can be easily con­
verted to 2 .3  or 4 drives. Binary search and linear 
searches for finding any name in file. Sort on 
nam es and zip codes. Selective print by zip code 
or key. The separate modules are menu driven 
and will run on 32K  system . There are 13 separate 
modules on the diskette for maintaining a  mailing 
list. Sam ple data file included.
Requires D ISK  II®, Applesoft II®.

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

‘  M icromodem II is a  trademark of D.C. Hayes Associates, Inc.



a N COM 200
High-Speed Intelligent Printer

40 characters-per-second 

80 characters per line 

Upper and lower case 

Continuous graphics at 60 
dots per inch 

Microprocessor controlled 

Bidirectional look-ahead 
printing 

Automatic “wrap-around” 

Quiet operation

The Trendcom 200 is a high speed ther­
mal printer offering the combination of 
text printing at 80 characters per line 
and continuous graphics at 60 dots per 
inch. In the text mode, upper and lower 
case data are printed at 40 characters 
per second. The 5 x 7  characters pro­
vide clear readable copy on white 
paper; no hard to find, hard to read 
aluminized paper.

In the graphics mode, seven bits 
of each byte correspond to the seven 
dots in each of the 480 print positions 
per line. Since the computer driving the 
printer has full control over every print 
position, it can print graphs, bar 
charts, line drawings, even special and 
foreign language symbols. Despite its 
low cost, the Trendcom 200 is a true in­

telligent printer with full line buffering 
and bidirectional look-ahead printing. 
After one line has been printed left to 
right, the internal microprocessor 
examines the next line to choose the 
shortest print direction. The micro­
processor also provides a built-in self­
test mode for easy verification of 
proper operation.

High reliability is designed in: The 
thick film thermal print head has a life 
expectancy of 100.000,000 characters. 
Two DC stepping motors provide 
positive control of the print head and 
the paper drive, the printer's only 
driven parts. The absence of gears and 
solenoids also makes the printer 
extremely quiet; the only noise is the 
rustling of the paper advancing.

-------- S k y le s  PA L-80 p r in te rs )  co m p le te  w ith  2 V i foot in te rfa ce  c a b le  to  a t ta c h  to  m y P E T  a t $675 .00 e a c h .*  (P lu s  $10.00 sh ip ­
ping and han d ling .) I a ls o  w ill rece ive  a  te st and  g ra p h ic s  d em o n stra tio n  tape  at no ad d itio n a l ch a rg e  and  over 150 feet of 8 '/a 
in ch  w id e  b la ck  on w h ite  th erm al paper.
_______ ro lls  o f 8 '/i In ch  w ide by 85  ft . long th erm al p aper (b la ck  ink) a t $5.00 e a c h ; or c a r to n s  a t 10@  $45.00.

V is a , M aste rch arg e  o rd ers c a ll (800) 538-3083

Skyles Electric Works
2 3 1 E  S o u th  W h ism a n  R o ad  M o u n ta in  V iew ,C A  94041 (415) 9 6 5 -1 7 3 5

C a lifo rn ia  o rd ers p le a se  c a ll (408) 257-9140



C8PDF
Ohio S cien tific ’s lop of Ihe line personal com ­
puter, the C8P DF. This system  incorporates 
the most advanced technology now available 
in standard configurations and add-on options. 
The C8P DF has full capabilities as a personal 
computer, a small business computer, a home 
m onitoring security system and an advanced 
process controller.
P ersona l C o m pu te r Fea tures 
The C8P DF features ultra-fast program execu­
tion. The standard model is tw ice  as fast as 
other personal com puters such as the Apple II 
and PET. The com puter system is available 
with a GT option which nearly doubles the 
speed again, making it comparable to  high end 
m ini-com puter systems. High speed execution 
makes elaborate video animation possible as 
well as other I/O functions w hich until now, 
have not been possible. The C8P DF features 
Ohio Scientific 's 32 x 64 characte r display with 
graphics and gaming elements for an effective 
resolution of 256 x 512 points and up to 16 
colors. O ther features for personal use include 
a programmable tone generator from  200 to 
20KHz and an 8 bit companding digita l to 
analog converter for m usic and voice output, 
2-8 axis joystick interfaces, and 2-10 key pad 
interfaces. Hundreds of personal applications, 
games and educational software packages are 
currently available fo r use w ith the C8P DF. 
Business A p p lic a tio n s  
The C8P DF utilizes fu ll size 8 ” floppy disks 
and is compatible w ith  Ohio Scientific 's ad­
vanced small business operating system.

OS-65U and two types of information manage­
ment systems, OS-MDMS and OS-DMS.
The com puter system  comes standard w ith  a 
high-speed printer in terface and a modem in­
terface. It features a fu ll 53-key ASCII 
keyboard as well as 2048 characte r display 
w ith  upper and lower case fo r business and 
word processing applications.
Hom e C on tro l
The C8P DF has the most advanced home 
m onitoring and contro l capabilities ever 
offered in a com puter system. It incorporates 
a real time clock and a unique FOREGROUND/ 
BACKGROUND operating system which allows 
the com puter lo  function w ith normal BASIC 
programs at the same time it is monitoring 
external devices. The C8P DF comes standard 
with an AC rem ote contro l interface which 
allows it to contro l a wide range o f AC appli­
ances and lights remotely w ithout w iring and 
an in terface for home security systems which 
monitors fire, intrusion, car theft, water levels 
and freezer temperature, all w ithout messy 
wiring. In addition, the C8P DF can accept 
Ohio Scientific 's Votrax voice I/O board and/or 
Ohio Scientific 's new universal telephone in ter­
face (UTI). The telephone interface connects 
the com puter to any touch-tone or rotary dial 
telephone line. The com puter system  is able to 
answer calls, initiate ca lls and communicate 
via touch-tone signals, voice output or 300 
baud modem signals. It can accept and 
decode touch-tone signals, 300 baud modem 
signals and record incoming voice messages.

These features co llective ly give the C8P DF 
capabilities to m onitor and contro l home func­
tions w ith almost human-like capabilities. 
Process C o n tro lle r
The C8P DF incorporates a real tim e clock, 
FOREGROUND/BACKGROUND operation and 
16 parallel I/O lines. Additionally a universal 
accessory BUS connector is accessib le at the 
back of the computer to plug in additional 48 
lines of parallel I/O and/or a com plete analog 
signal I/O board w ith  A/D and D/A and 
multiplexers.
Clearly, the C8P DF beats all existing small 
computers in conventional specifica tions plus 
it has capabilities far beyond any other com ­
puter system on the market today.
C8P DF is an 8-slot m ainfram e class com puter 
with 32K sta tic RAM, dual 8 "  floppies, and 
several open slo ts for expansion.

Prices  s ta rt a t u n d e r $3 ,000 .

C o m p u te r s  c o m e  w ith  k e y b o a r d s  a n d  f lo p p ie s  w h e r e  s p e c i f ie d .  

O t h e r  e q u ip m e n t  s h o w n  is  o p t io n a l .

For literature and the name of your local 
dealer, CALL 1-800-321-6850TOLL FREE.

OHIO SCIENTIFIC
1333  SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 • [216] 831 -5600


