


TASC. The Applesof f  Compiler. 
It turns your Apple into 

a power tool.
S tep  up to  speed. TASC, the Applesoft Compiler, 
converts a standard Applesoft BASIC program 
into super-fast machine code. By 
increasing program  execution speed 
up to  2 0  times, M icrosoft gives 
you a power tool fo r Applesoft 
BASIC programming.
H ig h e s t c a p a c ity  available .
TASC will compile and run 
larger programs than any other 
Applesoft Compiler. As a 
disk-based system, it doesn't 
require the simultaneous pres­
ence o f compiler and program 
in memory. The mem ory you save 
allows you to  compile significantly 
bigger programs.
P ow er w ith o u t bu lk. Code expansion o f up to  100% 
severely restricts other compilers. TASC's special 
code compression schemes typically lim it code 
expansion to  only 25%. You'll really appreciate that 
w ith  complex programs or programs that utilize 
Apple's hi-res graphic pages.
M o re  B AS IC  pow er. TASC's powerful new 
commands increase Applesoft BASIC programming 
capability. Chain w ith COMMON allows compiled 
programs to  share variables, so a main menu
‘ Applesoft is a trademark ot Apple Computer. Inc.

supports several programs in a 
single runtim e environment. 

TASC's True Integer Arithmetic 
and Integer FOR. . .NEXT 

capabilities maximize the execu­
tion speed o f compiled programs. 

TASC's near total compatibility 
w ith  Applesoft speeds compil­
ation of existing programs 

w ith  little or no modification. 
W h a t a b o u t m istakes? You 
perfect your programs inter­

actively w ith  Applesoft. If some­
thing does slip by, TASC recovers 

from  errors discovered in compilation 
and traps all runtime errors. It even permits 

graceful interruptions during compilation.
See fo r  yo u rse lf. Ask fo r a demonstration of 
TASC at your Microsoft dealer. Discover the software 
package that turns your Apple into a power tool.

/HICROSOfT
V  CONSUMER^ PRODUCTS"

A Division of M icrosoft Inc.
10700 Northup Way • Bellevue. W A  98004



JUDGE THE REST, THEN BUY THE BEST
O n ly  G IM IX  o ffe rs  you SO FTW A R E  SW ITCH IN G  betw een M ICRO W A RE ’s OS-9 and T S C ’s 

F L E X . P lus you get the  pow er o f th e  GM XBUG sys tem  m o n ito r w ith  its  advanced debugg ing  
u tility , and m em ory m a n ip u la tio n  rou tines . A w id e  va rie ty  o f languages and o th e r so ftw a re  is 
a va ila b le  fo r  these  tw o  p red o m in a n t 6809 D isk  O pe ra ting  S ystem s.

Y ou c a n  o rd e r  a s y s te m  to  m e e t y o u r  ne ed s , o r  s e le c t  f ro m  th e  6809  S y s te m s  fe a tu re d  b e lo w .

JUDGE THE FEATURES AND QUALITY OF GIMIX 6809 SYSTEMS
G IM IX ' C LA S S Y  C H A SS IS™  is a heavyweight aluminum maintrame cabinet with hack panel cutouts to conveniently connect your terminals, printers, drives, monitors, 

etc. A 3 position keyswitch lets you lock out the reset switch. The power supply leatures a lerro-resonant constant voltage transformer that supplies 8V at 30 amps, + 15V at 
5 amps, and -  15V at 5 amps to insure against problems caused by adverse power input conditions. It supplies power lor all the boards in a fully loaded system plus two 

5 '/<" drives (yes! even a Winchester) that can be installed in the cabinet. The Mother board has fifteen 50 pin and eight 30 pin slots to give you the most room lor expansion 

of any SS50 system available. 11 standard baud rates from 75 to 38 .4K are provided and the I/O  section has its own extended addressing to permit the maximum memory 

address space to be used. The 2 Mhz 6809 CPU card has both a time of day clock with battery back-up and a 6840 programmable timer, it also contains 1K RAM, 4 
PROM/ROM/RAM sockets, and provides for an optional 9511A or 9512 Arithmetic Processor. The RAM boards use high speed, low power STATIC memory that is fully com­

patible with any DMA technique. STATIC RAM requires no refresh timing, no wait states or clock stretching, and allows fast, reliable operation. The system includes a 2 port 

RS232 serial interface and cables. All GIMIX boards use gold plated bus connectors and are fully socketed. GIMIX designs, manufactures, and tests in-house its complete 

line of products. All boards are twice tested, and burned in electrically to insure reliability and freedom from infant mortality of component parts. All systems are assembled 

and then retested as a system after being configured to your specific order.

56KB 2M HZ 6809 SYSTEMS W ITH GMXBUX/FLEX/OS-9 SOFTWARE SELECTABLE
W ith #58 s ing le  d ens ity  d isk  c o n t ro lle r ...........................................................................................................................................................$2988.59
W ith  #68 DM A d o u b le  d e n s ity  d is k  c o n tro lle r ................................................................................................................$3248.49

to  su b s t it u te  N on-vo la tile  C M O S  RAM  w ith  b a tte ry  b ack-up , a d d ........................................................................................................................................................................... 300 .00

for 50 Hz export power supply models, add...........................................................................................................................................................................  30 00
Either controller can be used with any combination of 5" and/or 8" drives, up lo 4 drives total, have data recovery 

circuits (data separators), and ire designed to fully meet the timing requirements of the controller I.C.s.

5 V i”  D R IV ES  IN S TA LLED  IN T H E  A BO V E  w ith all n e ce ssa ry  c ab le s
SINGLE DENSITY 00U8LE DENSITY

40 track (48TPI) single sided 

40 track (48TPI) double sided 

80 track (96TPI) single 

80 track (96TPI) double

Formatted

199.680

399.360

404,480

808.960

Unlormalted

250.000

500.000
500.000 
1,000.000

Formatted
341.424

718.848
728.064

1.456.128

Unformatted

500.000 

1.000.000 

1.000.000 

2.000.000

2 for S700.00 

2 for 900.00 

2 lor 900.00 

2 for 1300.00

Chart shows total 

capacity in Bytes lor 

2 drives.

C ontact G IMIX lo r  p r ice  and a v a ila b ility  o f 8 "  floppy d isk  drives and cab inets; and 5 "  and 8 "  W inchester hard  d isk  system.

128KB 2Mhz 6809 DMA S y s tem s for u se w ith  T S C ’s  U N IF LEX  or M ICRO W A RES ’s  OS-9 Leve l 2
(Software and drives not included).................................................................................................................................................$3798.39

to substitute 128KB CMOS RAM with battery back-up, add..........................................................................................................................................600.00
for each additional 64KB NMOS STATIC RAM board, add........................................................................................................................................... 639.67
for each additional 64KB CMOS STATIC RAM board, add...........................................................................................................................................988.64
for 50 Hz export power supply, add..........................................................................................................................................................................................30 00

NOTE: UNIFLEX can n o t be used w ith  5 "  m in iflo p p y  drives.
G IM IX has a w ide  va rie ty  o t RAM, ROM. S eria l a n d  P ara lle l I/O, Video, G raphics, and  o th e r SS50 bus ca rd s  th a t 

can be added no w  o r  in  the  fu tu re . P hone o r  w rite  to r  m o re  com p le te  in fo rm a tio n  and  brochure.

THE SUN NEVER SETS ON GIMIX USERS
GIMIX Systems are found on every continent, except Antarctica. (Any users there? It so, please contact GIMIX so we can 
change this.) A representative group ot GIMIX users includes: Government Research and Scientific Organizations in 
Australia. Canada, U.K., and in the U.S.; NASA, Oak Ridge, White Plains, Fermilab, Argonne, Scripps, Sloan Kettering, 
Los Alamos National Labs, AURA. Universities: Carleton. Waterloo, Royal Military College, in Canada: Trier in Germany; and 
in the U.S.; Stanford. SUNY. Harvard, UCSD, Mississippi, Georgia Tech. Industrial users in Hong Kong, Malaysia. South 
Africa, Germany, Sweden, and in the U.S.; GTE, Becton Dickinson, American Hoechst, Monsanto, Allied, Honeywell, Perkin 
Elmer, Johnson Controls, Associated Press, Aydin. Newkirk Electric, Revere Sugar, HI-G/AMS Controls, Chevron. Computer 
mainframe and peripheral manufacturers, IBM, OKI, Computer Peripherals Inc., Qume. Floating Point Systems. Software 
tiouses; Microware, T.S.C., Lucidata, Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epstein Associates,
Softwest, Dynasoft, Research Resources U.K., Microworks, Analog Systems, Computerized Business Systems.

GIMIX Systems are chosen by the Pros 
because of quality, reliability and features.

Gimix
The Company tha t delivers

Q ua lity  E lectron ic  p roducts s ince  1975.

1337 W EST 37th PLACE, CHICAGO, IL 60609 
(312) 927-5510 • TWX 910-221-4055

TO ORDER BY MAIL

SEND CHECK OR MONEY ORDER OR USE YOUR VISA OR MASTER CHARGE PHase aiO n  3  wteks l a  persona checks 10 ceat 

U S oraers add S5 handling « Oder s  under S200 00 Foreign orders add S10 handing it order is under S200 00 

Ftregn cnW s (M r  $2CO CO wil tie sheped ™  Emery Air Freight COLLECT, and we wH marge no handing All crders musl w  orepaw in U S 

lunds PBase rw e mat ioragn cJK ks nave M en Eking atxxit 8  weeks tor cdlectwi so we wcuO advise wnng noney. or checks drawn on a 
rank w x u n t  m tr#  u S. Our dank s  the Continental lanos N atw a l Bank ol Chicago, araouni 173-32033 Visa o  Master Charge also acceded 

GIMIX INC reserves the ngnt to change onong and product specifications ai any time without turther ne tt*  

are registered uwemarks d  GIMIX Inc

FLEX AND U n ite  are trademarks o( Technical Systems 

Consultants Inc OS-9 is a  tiademao: Mtcnware Inc. See then ads for 
other GIMIX compatible s<«ware
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f l D A TA  C A P T U R E  4 . ( f l
The most advanced and easiest to use telecommunications program for use ' 

with the MICROMODEM II® or the Apple COMMUNICATIONS CARD®.

If you use your Apple IP ' computer to communicate with other Apples or with timesharing systems, then you need Data Capture 4.0.

If you want to save stock quotes, airline schedules, electronic mail, or other data from a remote computer system for future use, 
then you need a smart terminal program for your Apple II®. Data Capture 4.0 is the most user friendly and most flexible program of 
this type. It is specifically designed to take advantage of all the features of the Micromodem II®, but it works equally well with the Apple 
Communications Card® and several other popular serial 
interface cards.

Data Capture 4.0 is the only Apple II® smart terminal 
program available which is fully copyable and modifiable.
This means that you don't have to worry about backup.
Go ahead and make all the backup copies you need.

The unprotected format and helpful documentation 
make modifications to Data Capture 4.0 very easy to 
perform. In addition, full technical support is available by 
phone from Southeastern Software.

Data Capture 4.0 has many other features. Incoming 
data files are automatically captured regardless of length.
Data in the memory buffer can be viewed, edited, printed, 
saved to or loaded from disk, or transmitted to the remote 
system at any time. An unattended mode of operation is 
provided so that you can call your Apple from another 
location and send data to it or load data from it. Data 
Capture 4.0 is fully compatible with the Apple III® in

One O f The  Fo llow ing  
A } w a il Ca ll 
C )  a ta log  D isk 
0 )  e le fe  Text 
E )  n le r  Phone  Number 
H) angup  Phone 
I) n se rt Text 

L ) i s (  Text 
M le rg e F ro m  F ile  
P | n n l Tex!
Q) u il P rog ram  
S ) end Texf 
T ) ogg le

A ) Iternate D rive  {1/2 )
B )  aud  R a le  (110/300 )
O a p fu r e  (O N /O FF )
D )u p le x  (FU L L /H A L F )
L )o c a l C a rr ie r (O N /O FF )
S ) p ec ia l C h a ra c te rs  (O N /O FF )
T ) ran sm it 

W ) rite  To  F ile
W h ich  ’  ( P re s s  lo  Abort )

C ap tu re  ON 
S p . C ha r [«!■'!

Data Capture 4.0

Transm it ON

Dup lex C Q O j  
C a rr ie r |V ,’ |

T e -m in a l =

@ C  123 45

XYZ -N e tw o rk  Connected  
P le a s e  S ign -on  
* ID  A B C 1 2 3

W e lcom e  to th e  XYZ-N etw o rk  
T im e  on  12 :35 :41

Requires D ISK It®, Applesoft II® and 48K of Memory 

DATA CAPTURE 4.0© 1980-Southeastem Software

‘Apple™. Apple II Plus**, Disk ll"< and APPLESOFT If *  are trademarks ol Apple 

Computer Company.

SOURCE -  Source Telecomputing Corporation.

•Micromodem'* is a trademark of D.C. Hayes Associates, Inc.

emulation mode. It is also compatible with all popular 
lower case adapters for the Apple II®, including the widely 
used shift key modification. An automatic logon utility for 
use with the SOURCE is provided with Data Capture 4.0. 
Also included is a HELP text file containing the latest tips 
and suggestions on using Data Capture 4.0 effectively 
(many of these are the result of feedback from customers).

See your local Apple dealer today for a demonstration 
of Data Capture 4.0 or order direct from Southeastern 
Software at the address below.

(Please include $2.50 for postage and handling.)

If you presently own a previous version of Data Capture 
you may upgrade to the new version for the difference in 
price plus $2.50 for postage and handling. MASTER CARD 
or VISA orders may be placed by phone.

DATA CAPTURE 4.0 ........................................................... $65.00
DATA CAPTURE 4.0/80* ............................................... $90.00

'Specify either Videx, Smarterm, Double Vision or 
Sup 'R 1 Terminal version

— Dealer Inquiries Invited —

Southeastern Software
6414  D e rb y s h ire  D r iv e  •  N ew  O r le a n s ./L o u is ia n a  70126

(504) 246 -8438  o r  (504) 246-7937

MICRO -  The 6502/6809 Journa No. 44 -  January 1982



N O . 4 4  J A N U A R Y  1 9 8 2

THE 6502/6809 JOURNAL

STAFF

Editor/Publisher 
ROBERT M. TRIPP

Associate Publisher 
MARY GRACE SMITH

Associate Editors 
MARY ANN CURTIS 
FORD CAVALLARI

Special Projects Editor 
MARJORIE MORSE

Production Coordinator 
PAULA M. KRAMER

Typesetting
EMMALYN H. BENTLEY

Advertising Manager 
CATHI BLAND

Circulation Manager 
CAROL A. STARK

Dealer Orders 
LINDA HENSDILL

MICRO Specialists 
APPLE: FORD CAVALLARI 
PET: LOREN WRIGHT 
OSI: PAULGEFFEN

Comptroller 
DONNA M. TRIPP

Bookkeeper
KAY COLLINS______________

Advertising 
Sales Representative 
KEVIN B. RUSHALKO 
603/547-2970

DEPARTMENTS
5 Editorial
6 Letterbox

78 MICRO Dealers 
115 Bibliography 
121 Software Catalog 
125 Hardware Catalog
127 Advertiser’s Index
128 Next Month in MICRO

TUTORIAL I OVERVIEW
Q Atari 800 Player/M issile G raph ic s .................................M ike D ougherty
^  New applications and utility programs

-j Q Experimenters and the Color Computer..........................Ralph Tenny
' °  A look at the TRS-80C's capabilities

O C  Sweet-16 Revisited C harles F. Taylor, Jr.
Programming hints and a description of the instruction set

I/O ENHANCEMENTS
Epson MX80 Interface for SYM-1.................................R icha rd  h . Turpin
A description of the hardware and software needed for a parallel interface

C 7  L is t Scro lle r ..........................................................................................Colin M acau ley
1 Scroll forward or backward without keyed LIST commands

C Q  Some Help for KIM , Part 3 .................................................W ayne d . Sm ith
Hardware and software for an improved single-step function

PASCAL
o c  Pasca l Tutoria l, Part 3 v ic to r r .  F ricke

Programming Pascal vs. BASIC

q c  R ELO C  .................................Robert D. W alker
Easily edit BASIC text files

1 DO  Apple Pascal Textfile L is t e r .................................. R obert d . w a lke r
I U V J  Produce neatly paged output with titles and numbered pages

-m o  Elementary Pasca l Internals A rn ie L e e
' Introduction to internal structure of P-machine and P-code implementations

SHORT SUBJECTS
7 C  KEYSO RT for BAS IC  4 .0 .......................................................G ordon Cam pbell
* An update to a powerful PET utility

7 C  A Disk Menu Program D a v id C .O sh e i
1 v-' An elegant but short disk directory management program

7 C  Auto-Run-Wedge for the PET ....................................  W erner Kolbe
'  Avoid extra keystrokes

COLUMNS
C f l  Pet V ET .....................................Loren W. W right

Review of Pascals for PET/CBM

c c  From Here to A ta ri.............................................................................Jim  Cappare ii
v-,v -' More on using the interrupts

C O  The Sing le L ife .................................................................................... B rad  R inehart
The single board's place in a world of sophisticated computers

No. 44 -  January 1982 MICRO -  The 6502/6809 Journal 3



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

HERE'S THE TOTAL 6809-BASED SYSTEM FOR THOSE WHO DEMAND 

UNSURPASSED POWER, FLEXIBILITY AND RELIABILITY
After years of worldwide use in diverse and challenging appli­
cations, the outstanding performers in 6809 computer opera­
tions are SMOKE SIGNAL and MICROWARE. These leading 
companies are recognized as the undisputed choices when 
there is no room for compromises.

WHY SMOKE SIGNAL AND MICROWARE LEAD 
THE 6809 FIELD
Smoke Signal began pioneering research and development on 
6800/6809-based computer systems back in 1977. Microware 
worked three years to perfect OS-9™ and BASIC09.™

Both companies have evolved outstanding 6809-based 
products from early engineering research, and both pay 
almost fanatical attention to detail. For example . . .

SMOKE SIGNAL'S 6809-based Chieftain™ computer series has 
proven its superiority in hundreds of demanding tasks. From 
gold-plated connectors to highest-quality materials throughout, 
each Chieftain™ is built to deliver absolute dependability from 
day one, and stay that way through years of service.

5 -  •  ENDURANCE-CERTIFIED •->; 
W  an  cxriusiivr Smoke 5 |
£S SlEnalquiilHyconirolmca 
«  m ii t  that positively m lf l r s  S> 
J 5  a  tum ponrni I*  Ite r  ill i1r  j S  
2m  f«vt*. and meets or exceeds S  
| g  .ill specification*. g

9WUMMKUHMMMNM@

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

MICROWARE's state-of-the-art OS-9 UNIX’ -like operating system 
and the BASIC09 language have been developed in close 
coordination with computer manufacturers to maximize 
optimum system performance. The finest possible support and

•UNIX is a trademark of Bell Telephone Laboratories.

SMOKE SIGNAL 
BROADCASTING

31336 VIA C O LIN A S 
W E ST L A K E  V ILLA G E, CA 91362 
T E L  (213) 889-9340

documentation further ensure satisfaction. Microware software 
performance is best summed up in this remark by a 25-year 
computer veteran:

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

Thousands of engineers and programmers use MICROWARE 
software products as their standard time-saving tool . . .  to 
execute process-control applications . . .  and for other vital 
functions. COBOL and PASCAL are also available under the 
OS-9 operating system.

HOW THIS REMARKABLE TEAM O f COMPUTER 
SUPERSTARS CAN SERVE YOU
SMOKE SIGNAL'S Chieftain™ computer provides an array of 
configurations ranging from 5'/4-inch drives for single-user 
applications to multi-user, multi-tasking capabilities. Winchester 
hard disk drive systems are also available.

In other words, breathtaking power with as little as 48k 
memoiy; Microware's OS-9 Level Two can access up to one full 
megabyte that your Chieftain™ can address!

One more sampling of the awesome processing potential 
at your fingertips with the Smoke Signal Chieftain™ computer: 

MICROWARE’S Stylograph screen-oriented word processing 
package instantly makes Chieftain™ an easy-to-use document 
preparation system with comprehensive editing commands.

THERE'S MUCH, MUCH MORE! Call or write SMOKE SIGNAL 
for details on Chieftain™ computers and MICROWARE software.

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

□ Send information about Chieftain 
and Microware software.

MICROWARG
P .O . Box 4865

Des Moines. Iowa 50304

computers

□ Provide information about Smoke Signal’s Dealer program.

Name _

A dd ress_ 

C ity ______ . S ta te - Z ip .

Te lephone (
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/MOM)
Editorial_____
Well before the days of microcomputers, 
a new programming language entered 
the growing ranks o f software options. 
Th is language was not altogether revo­
lutionary; it embodied many concepts 
already available in other languages. 
And, it did not pretend to be inex­
haustible or all-purpose, as did some of 
its contemporaries, the m onoliths 
known as FORTRAN V, PL/I, and 
Algol-68. Th is new language was de­
signed to be simple, yet complete, and 
concise rather than verbose. The new 
entry's name was Pascal.

The Pascal language did not gain 
immediate popularity. It had no world 
council or multi-national corporation 
backing its implementation. However, 
it did have a beauty, a structured 
sim plicity, which attracted many top 
educators and analysts in the fie ld  of 
computer science. Thus, Pascal achieved 
quick acceptance w ith in  educational 
and research communities. California’ s 
University o f California at San Diego 
(UCSD) was one o f the earliest institu­
tions to latch onto Pascal. Pascal's small 
size and straightforward implementa­
tion ensured its availablity to other 
communities. But, Pascal's foothold 
remained in the institutional com­
munities only.

The advent o f microprocessor tech­
nologies changed the character o f com ­
puters — from necessarily large to con­
veniently small. BASIC was picked as 
the high-level language o f choice for 
the micros, partially because o f its 
small size. Notably absent from  the 
first-generation microcomputers were 
implementations o f the monoliths — 
they were not feasible. Am ong the 
more advanced, structured languages, 
Pascal alone could be com pletely and 
efficiently implemented on a micro. 
Today, Pascal is available on virtually 
all 6809-based machines and on most 
of the 6502-based computers as well.

Pascal boasts many features which 
set it apart from the prim itve BASICs 
found on most machines.. Pascal em ­
bodies the four basic control structures 
which elim inate the need for G O TO  
statements, and hence line numbers. 
These structures, known as the se­
quence (a line or sequence o f state­
ments), the if-then-else  conditional, 
the do-w hile  loop, and the for-next 
loop, form  the basis for Pascal. See the 
"Precision  Program m ing" article in

M IC R O  (42:06) for a com plete dis­
cussion o f these constructs. Using 
these structures, program development 
tim e is reduced and code readability is 
enhanced.

Pascal is also a procedure-oriented 
language. Analogous to the sections of 
BASIC code called by the GOSUB 
statement, procedures are used in 
Pascal to separate logically distinct 
functions and to perform repetitive 
tasks w ithout duplicating code. The ad­
vantage over BASIC is that procedures 
are defined w ith  a list o f formal 
parameters. Thus the procedure is able 
to m odify on ly those variables which 
the programmer explicitly  instructs it 
to m odify. Th is feature, almost a 
necessity for larger program develop­
ment, is not available in m ost BASICs.

The final major advantage o f Pascal 
is its strong but flex ib le typing of 
variables. Each variable used in a Pascal 
program must be declared as a type. 
The standard types are Boolean, in­
teger, character, and real. Further types 
may be user-defined. A ll these types 
may be combined into a structured 
type; i.e. an array or a record. The 
"Pascal T u toria l" article in this issue 
(page 85) discusses variable types, as 
w ell as procedures.

The availability and popularity o f 
Pascal is sure to increase as tim e goes 
on. Apple Computer has been suppor­
ting UCSD  Pascal for two years. C om ­
modore has recently announced avail­
ability o f Pascal on their SuperPET and 
standard PET computers. The popular 
FLEX and OS-9 operating systems, 
built around the 6809, both offer im ­
plementations o f standard Pascal. Even 
IBM  has opted for Pascal over its own 
PL/I on their personal computer. The 
development o f A D A , a large Pascal­
like language, has also boosted Pascal’ s 
attractions. A D A  is much larger than 
Pascal, and w ill be well-suited to large 
computer implementation. The more 
succinct Pascal w ill most probably re­
main the m icrocomputer counterpart 
o f ADA.

M IC R O ’ S coverage o f languages w ill 
continue next month w ith  FORTH. 
M ore Pascal material w ill be appearing 
in later issues. And, o f course, coverage 
o f the m icrocomputer workhorses, 
BASIC and machine language, w ill 
continue in each issue o f M ICRO . But 
for now, turn to the Pascal feature 
and survey the benefits o f structured 
programming.
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/AlCftO
Letterbox

O n  G am es

Dear Editor:

A  few  notes on your editorial com­
ments about games.

Th is is a nation o f game players, 
particularly if the definition is broad­
ened to include all forms o f escapism. 
Th is does not seem to m e an unreason­
able amplification. Television  watch­
ing alone must consume enough hours 
to awe even Carl Sagan. And watching 
television is an activity usually lacking 
in any social value. Producers o f te levi­
sion fare have learned to produce a 
mind-deadening, sense-tickling product 
which does little  other than murder 
time.

Nor is television the only enterprise 
dedicated to making the days pass. 
Much o f sports, motion pictures and 
what passes for literature these days is 
equally dedicated to this end.

Games too, o f course, serve to mute 
the ticking clock. But games at least re­
quire some participation. Games are 
the almost universal introduction to 
personal computers, and thus have the 
potential for drawing minds into the 
realm o f computing, where they may 
be refreshed and expanded by the whole 
range o f the computer's capability. 
There is, it seems to me, a real place for 
games.

Whether that place is being realized 
is, however, an open question. Much of 
the current crop o f games has no more 
real value than a drugstore's crop of 
paperbacks: lurid covers and dull in­
teriors. The tack taken to protect this 
software denies the purchaser it ’s real 
value; not the running o f the program, 
but the reading o f it. And the under­
standably sympathetic treatment soft­
ware developers have received from 
their special medium denies the cus­
tomer any voice.

I seem, finally, to have come to the 
conclusion that computer games repre­
sent another failed medium. Again, a

medium o f great potential power has 
been perverted to provide cheap thrills 
and Hi-Res graphics. Something seems 
to be wrong w ith  our level o f maturity. 
Maybe you 're right.

Bob Crafts 
Edgartown, M A

Dear Editor:

Your editorial regarding games for 
computers is straightforward and to the 
point. Software vendors, especially, 
often seem to be top-heavy w ith games.

In my own opinion, though, total 
disregard for games is a bit heavy handed. 
Please consider the following:

1. The "to o ls ”  for classic games 
such as Chess and Bridge are 
simple devices, yet these games 
have, for centuries, provided 
challenge and enjoyment. When 
the tool used in a game is a com­
puter, the possibilities become 
mind-boggling.

2. Modem quality control statistics 
is an outgrowth o f gaming mathe­
matics (not the other way 
around). A  good game program 
can likewise teach good program­
ming technique and computer 
capability, as well as entertain.

3. Recreation, in itself, is socially 
redeeming. Com puters labor 
hour after hour without com­
plaint; but as a human, I enjoy 
an hour o f Star Trek after work.

Perhaps you could compromise and 
put in one game per issue. You would 
still have plenty o f room for more 
serious articles.

Jim Haboustak 
South Euclid, OH

W h a t ’s W hat in  “ W h at’s W h e re ” ?

Dear Editor:

Last week I received m y copy o f 
W hat's Where in  the Apple. It 's  a great 
book and a valuable source o f reference 
material, but something is missing!

There is no explanation for the 
codes used in the V J se -T y p e\  col­
umn. What i s \ H B \ ?  What is \ P 2 \ ?

Ray Badowski 
Stratford, C T

Editor's N o te : The fo llow in g  guide 
w ill help clarify the Use-Type symbols.

"W h a t 's  W here”  Use-Type G u ide  

/SE/

1st letter —  type information
2nd letter — usage/length information

Type Codes:

S — Subroutine 
P — Parameter 
H  — Hardware 
B — Buffer

Usage/Length Codes:

E —  Entry 
B —  Block 
n — n-Byte Long 
L — Label 
F -  Flag

Some Common Combinations:

P I: 1-Byte Parameter 
Pn: n-Byte Parameter 
PB: Parameter Block 
H I: Hardware Location 
HB: Hardware Block 
FF: Hardware Flag 
SE: Subroutine Entry Point 
SB: Subroutine Block 
SL: Subroutine Label 
BB: Buffer Block

(Continued on page 47)
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In t r o d u c in g  th e  M  l in e  . . .

N ow ! Drive Systems for AIM, KIM and SYM Computers 
— from PERCOM.

Assembled and tested systems start at only 
$599.95. including the drive controller cir­
cuit card, disk-operating system, intercon­
necting cable, drive and comprehensive us­
ers manual.
•  The right storage capac ity  -  Available in 1-, 2- and 3-drive 

systems, with either 40- or 80-track drives.
•  F lippy storage -  Flippy drives (optional) let you flip a diskette 

and store data and programs on the second recording surface.
•  H igh Storage C apac ity  -  Formatted, one-side storage capac­

ity is 102 Kbytes (40-track drive). 205 Kbytes (80-track drive).
•  Proven C on tro lle r -  The drive controller design is the same as 

the design used in the Percom 680X LFD mini-disk system. This 
system -  introduced in 1977 -  has given reliable service in thou­
sands o f applications. Two versions are available: the MFD-Coo 
for the AIM-65 expansion bus, and the MFD-C50 for the Sys- 
tem-50 (SS-50) bus.

•  Includes an explicit data separator circuit that s reliable 
even at the highest bit densities.

•  Provides for on-card firmware.
•  Includes a motor inactivity time-out circuit.
•  Capable o f handling up to four drives.
•  Capable of reading both hard- and soft-sectored diskettes.

PERQOM
PERCOM DATA COMPANY. INC.
1 12 20  PAGEM ILL RD  D A LLA S . T X  7 5243  

(2 1 4 ) 340 -70B1

Toll-Free Order Number: 1-800-527-1222

PR ICES AND SPECIFICATIONS SU B JECT  TO  CHANGE W ITHOUT NOTICE 

© 1981 PERCOM DATA COMPANY, Inc.
PERCOM. MFD C50 . MFD-C65 and M65 50 are trademarks ol Percom Data Company. Inc 
AIM 65 is a trademark of Rockwell International. Inc 
KIM is a trademark of MOS Technology Corporation 
SYM is a trademark of Synertek. Inc

No. 44 -  January 1982

•  D O S  inc luded -  The MFD disk-operating system works with 
Ihe AIM monitor, editor, assembler, Basic and PL/65 programs, 
interface is direct, through user I/O and F I, F2 keys. Diskette in­
cludes DOS source code and library of 20 utility commands.

•  R e liab ility  assurance -  Drives are burned in 48 hours, under 
operating conditions, to flag and remove any units with latent 
defects.

•  F u ll docum entation -  Comprehensive hardware and soft­
ware manuals are included with each system.

Now! Expand your AIM-65 w ith  Low -cost System -50 
Modules.
The Percom M65/50 Interface Adapter connects your M-65 bus to 
Percom's System-50 (SS-50) molherboard. allowing you to ex­
pand your AIM, KIM or SYM with proven System-50 modules. 
You can add disk storage, memory modules.even a video display 
system. The M65/50 provides buffer-amplification of address, data 
and control lines. On-card decode circuitry lets you allocate ad­
dress space either to the computer or to the expansion mother­
board. Price: only $89.95, including System-50 motherboard. 

System  Requ irem ents: AIM-65, KIM or SYM computer with ex­
pansion bus and four Kbytes RAM (min).

Y e s  . I d  like to  k n o w  m o re  a b o u t P e rc o m  M F D  d r iv e  system s. 

R ush  m e  fr e e  literalure.

S e n d  to
PER C O M  D A TA  C O M P A N Y , In c . .  D ept. 65-M
11220 Pagemill Rd. Dallas, TX  75243

nan 10

address .

phom* number 

MAIL TODAY!
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ARTSCI explains why some 
word processing systems 
are better than others.

Let’s begin with an easy to understand explanation of what a word 
processor is and how A R  fS C I  has created a professional system.

A word processing system is simply 
an easier, faster and less expensive way 
to type. With a modern word 
processor, documents are entered on a 
video screen instead of paper.

You can enter your first rough draft 
without concern about errors or 
spelling. Simply go back and insert 
letters, delete words and even move 
paragraphs with a few keystrokes. No 
document will ever have to be retyped.

W O R D  P R O C E S S I N G  
A N D  T H E  A P P L E  II

The A P P LE  II is the most 
expandable, inexpensive micro­
computer available today. It can 
perform almost any task, including 
word processing.

The standard A P P L E  II however, 
uses a 40 column video display. This 
display causes a serious word 
processing problem; How do you 
display a full sized 80 column letter? 
Most word processing programs 
available today do not solve this 
problem.

T H E  M A G I C  W I N D O W
A R T S C I has developed the M AG IC  

W INDOW  word processing system 
that incorporates the full power of a 
professional word processor and solves 
the A P P L E ’S display problem without 
expensive hardware.

The first feature of a professional 
word processing system is the ability to 
enter and edit data in a fast and 
friendly manner. The M AG IC  
W INDOW  operates just like a 
standard typewriter. The electronic 
paper moves to the left across the 
video screen as you type. Almost any 
size document can be represented on 
the video screen. You can see the edges

of the paper through this M AG IC  
W INDOW  as you type.

The rule is: What 
you see on the screen 
is what you'll get in 
print. However, 
if you print using 
proportional spacing, 
the result will look even 
better than the screen.

This typewriter simulation, together 
with simple to use menu selection of 
functions and electronic editing 
abilities, creates the finest word 
processor available on the standard 
A P P L E  II.

M A G I C  S P E L L
The second feature of an advanced 

word processor is the ability to find 
and correct mistakes. The most 
common mistakes in most documents 
is the misspelled word.

A R TSC I's  M AG IC  S P E L L  program 
will take any document you can create 
and find spelling errors. Over 14.000 
commonly misspelled words are known 
to M AG IC  S P E L L . You can also add 
new* words to the vocabulary at any 
time.

C U S T O M  L E T T E R S

Apple is a trademark o f Apple Computer Inc.

the standard A P P L E  II computer 
system.

A R T S C I  T A K E S  T H E  
W O R K  O U T  O F  
W O R D  P R O C E S S I N G

\

For a more thorough explanation of 
the A R TSC I word processing system 
send for our free booklet.

The third feature of a professional
* word processing system is the ability 
to alter a document by replacing 
names and other related data from 

mailing lists.

Form letters, invoices, and almost any 
document can be individualized by 
replacing names, addresses or any 
other personal data anywhere in the 
document using A R T SC I'S  BA S IC  
M A IL ER .

By using the BA S IC  M A IL E R  you 
can take any mailing list and sort 
through the list by different criteria 
and print personalized letters with a 
few simple keystrokes.

A C O M P L E T E  S Y S T E M
These three programs, T H E  M AG IC  

W INDOW . M AG IC  S P E L L  AND 
T H E  BA S IC  M A IL E R , together form 
the only complete and professional 
word processing system available on

Mail to:

A R T S C I INC.
10432 Burbank Blvd. 
North Hollywood. 
California 91601-9990 
(213) 985-2922

Name

Com pany__________________________

Address_____________________________

C ity ------------- State---------- Zip .

Phone

S T  PE _ML CC  BY  CA
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Atari 800 
Player/Missile Graphics

“Player/Missile Graphics” can 
be applied to more than players 
and missiles. The author 
explains all and provides utility 
programs for the Atari 800.

M ike  D oughe rty  
7659  W e s t F re m o n t Ave. 
L ittle to n , C o lo ra d o  80123

The hardware for the early Atari com­
puting systems was designed for the 
video arcade market. T o  compete in 
this market, Atari made use o f some 
very specialized chips. These video 
chips are able to combine several im ­
ages on a television raster image 
simultaneously through direct memory 
access (DMA| techniques. Fortunately, 
for Atari computer owners, the Atari 
800 hardware is basically the same. 
Thus, whatever an Atari raster-based 
arcade game does, the Atari 800 can do. 
The trick lies in  learning how to pro­
gram these specialized video chips.

H ardw are

A  comprehensive discussion o f the 
Atari 800 Personal Computer System 
may be found in the tw o manuals avail­
able from  Atari, Operating System 
User's M anual and Hardware Manual. 
Th is article w ill concentrate on the 
graphics mode called "P layer/M issile 
Graphics."

A  player or a m issile is a small pat­
tern that can be moved rapidly across 
the television screen. Th is term inology 
was first used when these small objects 
represented aircrafts, bullets, rockets, 
etc., in the original Atari video games. 
The usage o f players and missiles, of 
course, is not lim ited to games.

Player/M issile Graphics allows the 
final television image to be constructed 
from a main background bit map o f nor­
mal display m em ory (e.g. GRAPHICS 
8) superimposed w ith up to four players 
(PlayerO, Player 1, Player2, and Player3) 
and four m issiles (MissileO, M issile l, 
M issile2, and M issile3). Each player 
consists o f a bit map one byte (8 bits) 
w ide and 128 or 256 bytes high. Each 
m issile consists o f a bit map two bits 
w ide and 128 or 256 bytes high. (D if­
ferent Player/Missile Graphics modes 
use different amounts o f memory, but 
in either case, the fu ll vertical extent o f 
the television screen may be covered.)

Every player and corresponding 
m issile may be set to a separate Atari 
color, independent o f the normal back­
ground color. Thus, by setting a bit to 
one in  a player or m issile bit map, that 
color w ill be displayed on the televi­
sion screen. By setting a pattern o f bits 
to one in a player or m issile bit map, a 
P layer/M issile Graphics object is 
created.

Player/M issile Graphics may be 
constructed on either a "s ing le  line 
p layfie ld " or a "double line playfield .”

The single line playfield maps each 
player byte (two bits for a m issile) onto 
one line o f the television image, requir­
ing 256 bytes for the com plete bit map. 
The double line playfield maps each 
player byte (tw o  bits for a m issile) onto 
two consecutive lines o f the television 
image, requiring on ly 128 bytes for a 
com plete bit map. In addition, both 
double and single playfields may be one 
of three overall television screen widths: 
narrow, regular, or large. Each width 
affects the amount o f m em ory required 
by graphics modes.

The w idth  o f individual Player/ 
M issile objects may be normal size 
(GRAPH ICS 8 resolution), tw ice nor­
mal size, or four times normal size. 
Each player may be set to any allowed 
size, independent o f the other player's 
size. However, all o f the missiles must 
be the same size. If all four players are 
set to four tim es normal size and lined 
up side by side, the total width is that 
o f the narrow playfield. In addition, all 
four m issiles may be treated as a single 
fifth  player —  lined up this way they 
w ill cover a standard playfield.

Table 1: Memory Map of Player/Missile Graphics

Playfield Offset
Mode to Base # Bytes Function

Single Line +  0 768 Unused by Player/Missile
+ 768 256 A ll 4 missiles, 2 bits each
+ 1024 256 PlayerO bit map
+ 1280 256 Playerl bit map
+ 1536 256 Player2 bit map
+ 1792 256 Player3 bit map

Double Line + 0 384 Unused by Player/Missile
+ 384 128 A ll 4 missies, 2 bits each
+ 512 128 PlayerO bit map
+ 640 128 Playerl bit map
+ 768 128 Player2 bit map
+ 896 128 Player3 bit map
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Player/M issile Graphics enforce a 
programmable "im age priority" scheme 
to handle the case o f overlapping player 
bit patterns. If PlayerO has a higher 
priority than P layerl, PlayerO w ill 
overlap (hide) P layerl when the tw o bit 
patterns collide. The display chips also 
contain specialized collision registers 
to keep track o f which players have 
overlapped or collided. These specialized 
hardware functions o f the display chips 
allow  the program the luxury o f ignor­
ing some very d ifficu lt problems. 
Specifically, as two player bit maps 
cross paths, no images have to  be 
redrawn after the collision, and the 
background and players w ill maintain 
their programmed shapes.

During the collision, the overlapped 
image w ill be automatically generated 
by the hardware. Further, due to the 
collision  registers, the program does 
not need to compute if arbitrarily ir­
regular images overlap — simply check 
the appropriate bit in the appropriate 
collision register.

The horizontal positions o f the 
players and missiles are determined by 
a set o f horizontal registers. T o  m ove a 
player or m issile to  a specific horizon­
tal position on the television image, 
the desired position is POKEd into the 
appropriate horizontal position regis­
ter. Vertica l m ovem ent must be 
accomplished by shifting the actual bit 
map in  the player's or m issile 's display 
m emory, up or down the desired num­
ber o f bytes. Rapid vertical movement 
m ay be accomplished through assem­
b ly leve l programming.

T o  use Player/M issile Graphics, 
the fo llow ing steps must be performed:

1. M em ory space for the Player/ 
M issile bit maps must be reserved. 
For single-lined playfields, 2048 
bytes are required, beginning on an 
even 2K address boundary. For 
double-lined playfields, 1024 bytes 
are required, beginning on an even 
IK  address boundary.

2. The page number (high order byte o f 
the address) o f that reserved 
m em ory must be POKEd into the 
P layer/M iss ile  Page Poin ter to 
define to  the hardware where the bit 
maps are located.

3. Individual player and m issile pat­
terns must be POKEd into the appro­
priate bit maps as detailed in table 
1: a bit equal to 1 turns on a pixel, a 
bit equal to 0 turns o ff a pixel.
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Table 2: Register Description of Atari 800

Address Player Function

53248 ($D000) Player 0 POKE horizontal position o f Player/
53249 (SD001) Player 1 Missile bit map.
53250 ($D002) Player 2
53251 (SD003) Player 3 (POKE w ill set horizontal register
53252 (SD004) M issile 0 and PEEK w ill read collision
53253 (SD005) M issile 1 registers described next.)
53254 (SD006) M issile 2
53255 (SD007) M issile 3

53256 (SD008) Player 0 POKE size o f displayed bit map
53257 (SD009) Player 1 0 - normal size
53258 ($D00A) Player 2 1 - twice normal size
53259 ($D00B) Player 3 2 - normal size
53260 ($D00C) A ll Missiles 3 - four times normal size

53248 ($D000) M issile 0 PEEK collision w ith Playfield
53249 ($D001) M issile 1 PEEK collision w ith  Playfield
53250 ($D002) M issile 2 PEEK collision w ith  Playfield
53251 ($D003) M issile 3 PEEK collision w ith Playfield
53252 ($D004) Player 0 PEEK collision w ith Playfield
53253 ($D005) Player 1 PEEK collision w ith Playfield
53254 ($D006) Player 2 PEEK collision w ith  Playfield
53255 ($D007) Player 3 PEEK collision w ith Playfield
53256 |$D008) M issile 0 PEEK collision w ith Player
53257 (SD009) M issile 1 PEEK collision w ith  Player
53258 (SD00A) M issile 2 PEEK collision w ith Player
53259 (SD00B) M issile 3 PEEK collision w ith Player
53260 (SD00C) Player 0 PEEK collision with Player
53261 ($D00D) Player 1 PEEK collision w ith Player
53262 |$D00E) Player 2 PEEK collision with Player
53263 ($D00F) Player 3 PEEK collision w ith Player

53278 ($D01E) —  all — Reset all collision registers by 
POKEing 0 into this register

704 (S02C0) Player/Missile 0 POKE color of 1 bit in displayed bit
705 ($02C1) Player/Missile 1 map: color = 16*hue +
706 ($02C2) Player/Missile 2 luminence, defined by Atari
707 ($02C3) Player/Missile 3 BASIC setcolor command.
708 ($02C4) Playfield 0 POKE color o f 0 bit in bit map
709 ($02C5) Playfield 1
710 ($02C6) Playfield 2
711 ($02C7) Playfield 3
712 (S02C8) Background

559 (S022F) . . .  an . . . POKE to specify Player/Missile 
graphics mode:

61 - narrow playfield
62 - regular playfield
63 - large playfield
45 - double line narrow playfield
46 - double line regular playfield
47 - double line large playfield

54279 (SD407) — all — Page o f Player/Missile display
memory

Let the base address o f the Player/Missile display memory be: 
B = PEEK(54729)*256

B +  0 ($0000) —  not used — Display memory offset for Player/
B +  768 ($0300) A ll M issiles M issile playfields 61, 62, 63
B + 1024 ($0400) Player 0 0 bit - color o f background
B +1280 ($0500) Player 1 1 bit - color o f player
B +1536 ($0600) Player 2
B +1792 ($0700) Player 3 (Continued)
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L is ting  1: The BASIC Program Listing

1 0 0 0  R EM  . . .  D O D G E
1 0 0 1  REM
1 0 0 2  REM  . . .  D E M O N S TR A T IO N  O F  V ID E O
1 0 0 3  R EM  . . .  P R O C E S S O R S  IN  T H E  A T A R I
1 0 0 4  REM  . . .  C O M PU TER  S Y S T E M
1 0 0 5  REM
1 0 0 6  REM  . . .  b y  M ik e  D o u g h e r t y
1 0 0 7  REM
1 0 0 8  REM
1 0 0 9  REM

1 1 0 0  R EM  ..................................................................................................................................................
1 1 0 1  REM
1 1 0 2  REM  . . .  R E A D  AND P O K E  T H E  U S R  F U N C T IO N S
1 1 0 3  R EM  . . .  IN T O  P A G E  6  M EM O RY .
1 1 0 4  REM  . . .  R E A D  T H E  O B J E C T  A S  H E X  S T R IN G S
1 1 0 5  R EM  . . .  AND C O N V E R T  TO  D E C IM A L .
1 1 0 6  REM
1 1 0 7  REM
1 1 0 8  D IM  B Y T E * ( 2 )
1 1 1 0  A D D R = 2 5 6 * 6 :R E M  F R E E  B A S I C  MEMORY

1 1 1 5  G R A P H IC S  0 : P O K E  7 5 2 , 1 : P O S IT IO N  1 0 , 5 : P R I N T  " P O K E in g  U S R  f u n c t i o n s .
1 1 2 0  R E A D  B Y T E S
1 1 3 0  I F  B Y T E * = " * # "  T H E N  2 0 0 0
1 1 4 0  G O SU B  1 5 0 0
1 1 5 0  P O K E  A D D R .B Y T E
1 1 6 0  AD D R= A D D R+ 1
1 1 7 0  GOTO  1 1 2 0
1 5 0 0  REM
1 5 0 1  REM
1 5 0 2  REM  . . .  C O N V ER T  B Y T E *  TO  B Y T E
1 5 0 3  REM
1 5 0 4  REM  
1 5 1 0  B Y T E = 0
1 5 2 0  V A L U E = A S C ( B Y T E *  C1> > :G O SU B  1 6 0 0  

1 5 3 0  V A L U E = A S C ( B Y T E * ( 2 ) ) : G O SU B  1 6 0 0  
1 5 4 0  SO UN D  0 , 0 , 0 , 0  
1 5 5 0  R E T U R N
1 6 0 0  REM

1 6 0 1  REM
1 6 0 2  REM  . . .  C O N V E R T  A S C I I  TO  H EX
1 6 0 3  R EM  . . .  AND A C C U M U LA T E  IN  B Y T E
1 6 0 4  REM
1 6 0 5  REM
1 6 1 0  I F  V A L U E < 5 8  T H E N 'B Y T E = B Y T E * 1 6 + V A L U E - 4 8  
1 6 2 0  I F  V A L U E > 57  T H EN  B Y T E = B Y T E * 1 6 + V A L U E - 5 5  
1 6 3 0  SOUND  0 , B Y T E , 1 0 , 8  
1 6 4 0  R E T U R N
1 7 0 0  REM
1 7 0 1  REM
1 7 0 2  R EM  . . .  O B J E C T  D A TA  FO R  U SR
1 7 0 3  REM
1 7 0 4  REM
1 7 1 0  D A TA  6 8 , 6 8 , 8 5 , D l , 6 8 , 8 5 , D O ,A O ,F F  
1 7 2 0  D A TA  B 1 , D O ,4 8 , C 8 , B 1 , D O ,A A ,6 8  
1 7 3 0  D A TA  9 1 , D O ,8 A , 4 8 , C 8 , D O , F 5 , 6 8 , 6 0  
1 7 5 0  D A TA  6 8 , 6 8 , 8 5 , D l , 6 8 , 8 5 , D O ,A O ,0 1  
1 7 6 0  D A TA  B 1 , D O ,4 8 , 8 8 , B 1 , D O ,A A ,6 8  

1 7 7 0  D A TA  9 1 , D O ,8 A ,4 8 , 8 8 , D O . F 5 , 6 8 , 6 0  
1 7 8 0  D A TA  * *
2 0 0 0  REM
2 0 0 1  REM

2 0 0 2  REM  .  .  .  PROGRAM  T H E  V ID E O  HARDW ARE 
2 0 6 3  REM
2 0 0 4  REM

2 0 1 0  G R A P H IC S  8 1  REM  S E T  T O  MODE W IT H  S P A R E  RAM
2 0 2 0  P O K E  7 5 2 , 1 : R EM  NO C U RSO R

2 0 3 0  S E T C O L O R  2 , 0 , 0 : R EM  NO BA CKG RO U N D
2 1 1 0  P O K E  5 5 9 , 4 5 : R EM  D O U B L E  L I N E  NARROW P L A Y F I E L D
2 1 2 0  P O K E  7 0 4 , 8 8 : REM  I N I T I A L  C O LO R S

Table 2 CContinued)

B + 0 ($0000) — not used —
B + 384 ($0180| A ll M issiles
B +  512 ($0200] Player 0
B +  640 ($0280) Player 1
B + 768 ($0300) Player 2
B +  896 ($0380) Player 3

53277 ($D01D) —  all —

Display memory offset for Player/ 
M issile playfields 45, 46, 47
0 bit - color o f background
1 bit - color o f player

POKE a 3 to enable Player/Missile 
D M A

4. Player/M issile colors, sizes, image 
priorities, and horizontal positions 
must be POKEd into the appropriate 
video chip registers.

5. The Player/Missile graphics D M A  
must be enabled by POKEing a three 
into the Player/M issile Enable 
register.

These video chip registers are detailed 
in table 2.

A  word o f caution: use o f Player/ 
M issile Graphics occasionally interacts 
with BASIC memory causing unexpected 
Atari behavior. When this occurs, sim ­
ply turn the power o ff and on to  reset 
all o f BASIC memory. W hile develop­
ing Player/Missile programs, save new 
versions prior to execution. Once run, 
BASIC may not operate correctly!1

Dem onstration

The program DODGE, listing 1, 
demonstrates the use o f P layer/M issile 
Graphics and may serve as a basis for 
practical applications. Th is program 
utilizes the four players to form  
vertically-moving barriers, along w ith  a 
single missile, to dodge across the 
screen under joystick  #1 control 
(STICK(O)). Each time the m issile co l­
lides w ith  a m oving barrier, the round 
is started over w ith all new player 
colors. Horizontal missile m ovem ent 
is controlled through BASIC state­
ments, w h ile the vertical barrier 
movements must be done via  USR 
functions, due to the slow speed o f the 
BASIC interpreter.

A  major problem w ith  Player/ 
M iss ile  Graphics is find ing  free 
memory on the correct address boun­
dary to locate the player and m issile bit 
maps. This memory should be pro­
tected from modification by the pro­
gram and BASIC. One such m ethod is 
to use GRAPHICS 8. This graphics 
mode occupies the top 8112 bytes o f 
memory, including overhead. O f this 
8112 bytes, 256 bytes are reserved for 
the display list, 6400 bytes are reserved 
for the GRAPHICS 8 image, 1296 bytes 
are unused, and 160 bytes are reserved 
for the text window. The trick is to set

1 Specifically, I  have had trouble in  ad­
ding new variables to a program after 
executing a Player/Missile Graphics 
program. Although the variable was 
recognized, the value could not be 
changed from zero. Apparently the 
variable table pointers were inadver­
tantly modified by my use o f Player/ 
M issile Graphics.
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2 1 3 0  P O K E  7 0 5 , 8 8  
2 1 4 0  P O K E  7 0 6 , 8 8  
2 1 5 0  P O K E  7 0 7 , 8 8
2 2 1 0  S P A C E = P E E K  < 1 0 6 ) - 8 : REM  P A G E  #  O F  F R E E  RAM (S O R T  O F )
2 2 2 0  P O K E  5 4 2 7 9 , S P A C E !R E M  P O IN T  H ARD W ARE TO  I T  

2 2 3 0  P O K E  5 3 2 7 7 , 3 s R E M  E N A B L E  DMA T R A N S F E R  
2 3 1 0  P O K E  5 3 2 5 6 , 1 : R EM  D O U B L E  S I Z E  FO R  P L A Y E R S  

2 3 2 0  P O K E  5 3 2 5 7 ,1  
2 3 3 0  P O K E  5 3 2 5 8 ,1  
2 3 4 0  P O K E  5 3 2 5 9 ,1
2 3 5 0  P O K E  5 3 2 6 0 , 0 s  REM  NORM AL S I Z E  FO R  M I S S I L E  0  
2 4 1 0  P 0 = S P A C E * 2 5 6 + 1 0 2 4 / 2 :R E M  P L A Y E R  B I T  M APS 

2 4 2 0  P l= S P A C E * 2 5 6 + 1 2 8 0 / 2  
2 4 3 0  P 2 = S P A C E * 2 5 6 + 1 5 3 6 / 2  
2 4 4 0  P 3 = S P A C E * 2 5 6 + 1 7 9 2 / 2
2 4 5 0  M 0 = S P A C E * 2 5 6 + 7 6 8 / 2 : REM  M I S S I L E  B I T  MAP
2 5 1 0  P O K E  5 3 2 4 8 , 9 6 : REM  H O R IZ O N T A L  P O S IT IO N  O F  P L A Y E R S

2 5 2 0  P O K E  5 3 2 4 9 ,1 6 8
2 5 3 0  P O K E  5 3 2 5 0 , 1 3 2
2 5 4 0  P O K E  5 3 2 5 1 , 6 0

2 6 0 0  REM
2 6 0 1  REM
2 6 0 2  R EM  . . .  S E T  U P  T H E  P L A Y E R  P A T T E R N S
2 6 0 3  REM  . . .  B Y  S E T T IN G  A L L  1 2 8  B Y T E S  TO

2 6 0 4  REM  . . .  T H E  D E S IR E D  P A T T E R N S .

2 6 0 5  REM
2 6 0 6  REM  
2 6 1 0  B Y T E = 0
2 6 2 0  F O R  P A T T E R N = 1  TO  8  
2 6 3 0  FO R  B A R = 1  TO  8  
2 6 4 0  P O K E  P O + B Y T E ,2 5 5  
2 6 5 0  P O K E  P l + B Y T E , 2 5 5  
2 6 5 2  P O K E  P 2 + B Y T E ,2 5 5  
2 6 5 4  P O K E  P 3 + B Y T E ,2 5 5  
2 6 8 2  P O K E  P O + B Y T E + 8 ,0  
2 6 8 4  P O K E  P l+ B Y T E + 8 ,0  
2 6 8 6  P O K E  P 2 + B Y T E + 8 ,O  
2 6 8 8  P O K E  P 3 + B Y T E + 8 ,0  
2 6 9 0  B Y T E = B Y T E + 1  

2 6 9 2  N E X T  B A R
2 6 9 4  B Y T E = B Y T E + 8
2 6 9 5  N E X T  P A T T E R N
2 9 0 0  REM

2 9 0 1  REM
2 9 0 2  R EM  . . .  S E T U P  SO U N D , M I S S I L E ,  AND T H E
2 9 0 3  R EM  . . .  P L A Y E R  C O LO R  —  E N T R Y  P O IN T
2 9 0 4  REM  . . .  FO R  E A C H  NEW RO UN D .

2 9 0 5  REM
2 9 0 6  REM
2 9 1 0  SOUND  0 , 1 0 , 1 0 0 , 8
2 9 2 0  P O K E  M 0 + 6 0 ,3 : REM  IN S E R T  M I S S I L E  P A T T E R N
2 9 3 0  M IS P O S = 5 O :P 0 K E  5 3 2 5 2 ,M IS P O S :R E M  M I S S I L E  HO RZ P O S IT IO N
• 2 9 4 0  P O K E  7 0 7 , IN T ( R N D ( 1 ) * 1 5 ) * 1 6 + 8 : R EM  R E S E T  P L A Y E R  C O LO R S

2 9 5 0  P O K E  7 0 4 , IN T ( R N D ( 1 ) * 1 5 ) * 1 6 + 8
2 9 6 0  P O K E  7 0 6 , I N T ( R N D ( 1 ) *  1 5 ) *  1 6+ 8
2 9 7 0  P O K E  7 0 5 , IN T ( R N D (1>  *  1 5 ) * 1 6 + 8
3 0 0 0  REM

3 0 0 1  REM
3 0 0 2  R EM  . . .  M A IN  L O O P !
3 0 0 3  REM  . . .  M OVE T H E  M I S S I L E  A C C O R D IN G  TO  T H E  J O Y S T I C K
3 0 0 4  R EM  . . .  MOVE E A C H  P L A Y E R  P A I R  U P  OR DOWN W IT H  U SR
3 0 0 5  REM  . . .  I F  T H E  M I S S I L E  H A S  C O L L ID E D ,  T H E N  S T A R T  O V ER

3 0 0 6  R EM  . . .  N E X T  LO O P

3 0 0 7  REM  

3 0 0 6  REM
3 0 1 0  F O R  LO O P -O  TO  1 S T E P  0
3 0 2 0  I F  S T I C K ( 0 ) " 1 1  T H EN  M I S P 0 B - M I 8 P 0 8 - 4 IP O K E  5 3 2 5 2 ,  M I8 P O S  
3 0 3 0  I F  S T I C K ( 0 ) - 7  T H EN  M IS P 0 8 - M I8 P 0 8 + 4 IP O K E  5 3 2 5 2 ,M IS P O S  

3 0 4 0  X - U 8 R ( 2 5 6 * 6 , P O ) I X - U S R ( 2 5 6 * 6 + 2 6 ,  P2>
3 0 5 0  I F  P E E K  ( 5 3 2 5 6 ) 0 0  TH EN  80U N D  0 ,  1 0 0 , 1 0 ,  1 01  P O K E  5 3 2 7 0 ,  O i SO TO  2 9 0 0  

3 0 6 0  N E X T  LO O P

L is ting  2: USR Functions to Move Players
*-$ 0 6 0 0  FREE MEMORY

:
;
!

USR FUNCTIONS USED BY DODGE TO MOVE TWO CONSECUTIVE 
PIAYERS (2 5 6  BYTES) DOWN OR UP THE TELEVISION SCRilju.’ . 
NOTE THAT MOVING A PLAYER UP IN  MEMORY W ILL  MOVE THE 
D IS P IA Y  DOWN THE SCREEN. USEi

I

I

X -U S R (1536.a d d r e s s  o f  p la y e r s )  
X -U S R (1 5 6 2 .a d d r e s s  o f  p la y e r s )

OODO
;

PIAY-$OODO ZERO PACE POINTER TO PLAYERS
(C o n t in u e d )

the base and mode o f the Player/ 
M issile Graphics in such a way as to 
force the desired bit maps into the 1296 
bytes o f unused memory. One solution 
is to  set the Player/Missile base at 2K 
(eight pages) bytes below the top of 
m em ory in the GRAPHICS 8 image and 
use a single line playfield. This w ill 
a llow  the undisturbed use o f all four 
missiles, PlayerO, and P layerl.

A  second solution, the one used in 
DODGE, is to set the Player/Missile 
base at 2K (eight pages) bytes below  the 
top o f memory in the GRAPHICS 8 im ­
age and use a double line narrow  
playfield. Th is w ill a llow  the use o f all 
four m issiles and all four players. 
(Specifying a narrow playfield reduces 
the normal 6400 bytes o f GRAPHICS 8 
allow ing the m issile fields to be used.)

In order to  m ove a D O D G E player 
upwards (downwards), 128 bytes must 
be rotated. Since BASIC is far too slow 
for this task, tw o USR functions were 
POKEd into the page o f free memory at 
$0600 - $06FF. The USR function start­
ing at decimal 1536 ($0600) rotates 256 
bytes (two consecutive players) down­
ward on the television screen (upward 
in memory). The USR function starting 
at decimal ($061 A) rotates 256 bytes 
(two consecutive players) upward on 
the television secreen (downward in 
m em ory). By controlling the horizontal 
position o f the four players, an alter­
nating pattern o f vertical movement 
can be established.

By using simple variations o f color, 
size, position, etc., the reader should be 
able to use DODGE to master Player/ 
M iss ile  Graphics through s im p le  
experimentation.

M ike  D ougherty graduated from  the 
Un iversity o f  Tennessee in 1977 w ith  an 
M .S. degree in Com puter Science, and is 
currently w ork ing at Martin Marietta 
Aerospace in Denver, Colorado. H is home- 
based system  presently consists o f an Atari 
800 w ith  24K bytes o f m em ory, the Atari 
410 recorder and the Atari 850 Interface 
M odu le  for future com m unication  w ith  
single-board computers.
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BUY! SELL! TRADE

COMPUTER & HAM EQUIPMENT

□  CO M PUTER8
T TRADER

Mailed 1st class, 1st and 15th ot every month 
SEND ADS FIVE DAYS BEFORE MAILING DATE

— RATES — 
Subscriptions Ads

One Year S10.00 Hobby 20' Word/Number

Six Months . $6.00 Business 55' Word/Number 

Per Copy $1 00 (Non-Subscriber Add 15'

Foreign (Air Mail). $25.00 yr Word/Number)

Send Ads and Subscriptions wiih remutance to:

COMPUTER TRADER*
Chet Lambert, W4WDR

1704 Sam Drive • Birmingham, AL 35235 
(205) 854-0271

For ads count name and address, words and numbers 
(zip/area code Iree)

Please include your name, address, call sign or phone number

Listing 2 (Continued)

0600  68 DOWN P U NUMBER OF USR ARGUMENTS ( l  )
0601 68 P IA GET ADDRESS OF PU YE R  B IT  MAP
0602 8 5  Dl STA P U Y + 1 HIGH ORDER 3YTE
0604 68 PIA
0605 8 5  DO STA P U Y LOW ORDER BYTE
0607 A0 FF LDY FF POINT TO END OF B IT  MAP
0609 31 DO LDA ( P U Y ) f Y SAVE ONTO STACK
0603 48 PHA
060C C8 DIY POINT TO FIR ST  OF B IT  MAP
060D B1 DO DOWNLP LDA ( P U Y ) , Y SAVE CURRENT B IT  PATTERN
060F AA TAX TEMPORARILY
0 6 10  68 PLA FETCH PREVIOUS BYTE
0 6 1 1  9 1  DO STA ( P U Y ) , Y PUT INTO CURRENT POSITION
0613 8A TXA RECOVER OLD CURRENT
0614 48 PHA PUSH ONTO STACK
0615 C8 INY NEXT PU YE R  B IT  PATTERN
0616 DO F5 3NE DOWNLP DO ALL 256 BYTES
0 6 18  68 P U CLEAN UP STACK
0 6 19  60 RTS RETURN TO BASIC

061A 68
1
UP PLA NUMBER OF USR ARGUMENTS ( l )

0 6 1B 68 P U GET ADDRESS OF PU YE R  B IT  MAP
0 6 1C 85  Dl STA P U Y+1 HICH ORDER BYTE
061E 68 P IA
0 6 1F  85  DO STA P U Y LOW ORDER BYTE
0621 A0 01 LDY #$01 POINT TO BEFORE FIRST
0623 31 DO LDA ( P U Y ) , Y SAVE ONTO STACK
0625  W PHA
0626  88 DEY POINT TO FIR ST  OF B IT  MAP
0627  B1 DO UPLP LDA ( P U Y ) i Y SAVE CURRENT B IT  PATTERN
0629 AA TAX TEMPORARILY
062A 68 P IA FETCH PREVIOIS BYTE
062B 91 DO STA ( P U Y ) , Y PUT INTO CURRENT POSITION
062D 8A TXA RECOVER OLD CURRENT PATTERN
062E 48 PHA PUSH ONTO STACK
062F 88 DEY NEXT PU YE R  3 IT  PATTERN
0630 DO F5 3NE UPLP DO ALL 256 BYTES
0632 68 P U CLEAN UP STACK
O6 3 3  60 RTS RETURN TO BASIC

.END

ilM CftO

DOUBLE DOS PLUS
for Apple Computers 

$39.00

DOUBLE DOS Plus—a piggyback board that plugs into the 
disk-controller card so that you can switch select between 
DOS 3.2 and DOS 3.3. Works with the language system elimi­
nating the need in many cases to boot the BASICs disk. Also 
eliminates the chore of converting all of your 3.2 disks to 3.3 
NOTE: A P P LE  is  a registered trademark o l A P P L E  Computer, Inc ., Cupertino, CA. 

WHY IS DOUBLE DOS PLus better?
• Nothing needs to be soldered, just plug in and go.
• Since ail four ROMS are used, all software will work, 

even early 3.1 DOS.
• Because the ROMS fit on the back of the board, it has 

the thinnest configuration allowing full use of slot #7
• One set of ROMS is powered up at a time, thus saving 

power. DOUBLE DOS P lu s  requires A PP LE  DOS ROMS

• Full 90-day warranty from TYMAC.

§ MICRO-WARE DISTRIBUTING INC.
P.O. BOX 113 
POMPTON PLAINS, N.J. 07444

APPLE KEYBOARD SYNTHESIZER-49 note (C to C) AGO Keyboard with 3  sawtooth sq wave 
shapers. 3  audio oscilators. 3  low pass litters. 4-64 point shape controllers, 2 envelope 
generators. Complete system $995
KEYBOARD ONLY with Apple Interface 
GRAPHIC NOTEWRITER—Hires note write for synthesizer system 
SUPER P IX OKI—Hires screen dump for OKI Microline 80, 82, 83 Pnnters 
super pix. Needs Tymac PPC-1 00 Board 

NIBBLES AWAY—The best disk back up program to date Allows you to make backups of mos; 
every disk ever produced tor the Apple. Over 10  user delined parameters including synchronized 
S unsynchronized copies as well as automatic half tracking and raw date transfer $59

—  Call 2 0 1 -839.3478 to, Dei

$649
.......................... $99
Same features as 

$24 .95

-Two sided 100% plastic reference card tor the Apple computer 
loaded with information o l interest to all Apple owners $3.98
PARALLEL PRINTER CARD—PPC-100—A Universal Centronics type parallel printer 
board complete with cable and connector This unique board allows you to turn on and o il 
the high bit so that you can access additional features in many printers. Use with EPSON, 
ANADEX. STARWRITER. NEC. SANDERS. OKI. and other with standard Centronics 
configuration - /~T~\ $139.00

TH E DOUBLE BOOTER ROM—Plugs into the empty D8 Socket on the Apple mother­
board or the Integer ROM Card to provide a 13 sector boot without using the BASICs Disk 
DoubleBooter may also be used in the MOUNTAIN HARDWARE ROM PLUS Board This 
chip will not work in a plus machine unless it contains an Integer board or a  ROM Plus 
Board $29 00
DISK STIX—Contains 10 do2en diskette laoels with either 3.3 or 3.2 designation. Room 
tor program names and type also $3.98

* * * * * * * * * * *  *  SOFTWARE * * * * * * * * * * *  V *
SUPER SEA  WAR— Hires Battleship type simulation $13.95
ULTIMATE X FER—A telephone software transfer program, uses DC Hayes Assoc 
micromodem $25.00
ROAD RALLYE— Hires driving game with 5 ditterenl lull screen tracks S I  5.00
M ISSILE CHALLEN GER— Hires arcade type game where you detend your c ities trom 
tailing m issiles. 8 levels & writes name & high score lo disk $ 19.95
SUPER PIX— Hires screen dump for the EPSON MX-80. inverse or normal, larger than full 
page graphics in 2 orientations. Neeas Tymac PPC-100 Printer board or we will upgrade 
your EPSON Board lor $25 S39.95
GRAPH-FIT—A hires graphing program that produces Bar charts, pie charts and line 
graphs. Has auto scaling feature too $2C. 00

■ S T ILL  M O R E APPLE G O O D IE S i



NEW  ROM BOARD FOR TH E A PPLE  II* 
5125.00 WITH UTILITY ROM.

W ith  Androm eda's new  ROM Board, you  can plug many 
useful utility programs into yo u r Apple II. Because ROM 
memory never forgets, you  can access these utilities 
instantly w ith o u t having to  load them from disk.

The ROM Board comes w ith  the utility ROM, w hich  
gives yo u  five pow erfu l options to  apply to  your 
Applesoft* programs. W ith  the Utility ROM, you can do 
automatic line numbering, contro l a program list w ith  a 
page mode, restore a crashed Applesoft* program in 
memory, alphabetize a disk catalogue and create a disk 
w ith o u t DOS. giving you  an extra 8K on  your disk. A ny  of 
Soft Contro l Systems' other ROMS can be used, such as 
the Dual DOS in ROM, and Your'ple ROM.

You can install 2K PROMS, 4K PROMS, or even 2K 
RAM chips in each o f the tw o  memory sockets. So you 
can even have the Read - W rite  capability o f RAM to 
develop PROM Programs yourself, o r jus t have an extra 
2K RAM for your machine - Language programs. Tw o 
2732 PROMS a llow  a total o f 8K of memory on the Board.

N o w  w i t h  O n e  Y e a r  W a r r a n t y .

ANDROMEDA
M  INCORPORATED
^  Greensboro, NC. 27410 

919 852-1482 P.O. Box 19144

S j Price for Andromeda 16K RAM 
expansion board n o w  only S120.00 

I Please add S5 for shipping and 
handling N orth  Carolina residents 
add 4%  sales tax.

‘ DEALER INQUIRIES WELCOME



Easel-bound fo r  ease o f  use?

We’d like your
[cippkz to meet 

The
Executive Secretary

The professional 
word processing system 
for the Apple™ computer

check this chart:

Hab  IF  and related commands to  a llow  conditional 
p rin tin g  o f  in form ation  baaed on th e  contents o f  a 
database or on keyboard input?

Prin ts  page headers o f a rb itra ry  com p lex ity?

Prin ts  page numbers w h ereve r  you  want them ?

Autom atica lly  generates a lphabetical index  fo r  words 
you specify?

Supports f i l e  chain ing and f i le  nesting?

Has m u lti le v e l ou tlin e indenting?

Has le ft- and r igh t-ju s tified  tab stops?

Gives fu l l  contro l o f  a ll margins, dynam ic te x t  
reform atting, centering, and Justification?

Supports T h u n d e r c lo c k a n d  the CCS clockcard fo r  
automatic dating?

Supports Sm arterm "', Superterm '” , V ideoterm "' and 
F u ll V iew  80 "'.

Uses rea l s h if t  k ey?

Supports f i l e  m erge and unmerge?

Global search and replace?

Block operations: move, transfer, delete?

Character/word/line: insert/replace/delete?

A llow s embedded commands to control special 
p r in te r  functions?

ELECTRONIC MAIL SYSTEM
Menu driven?

M u ltip le  document queuing?

F u lly  automatic w ith  Hayes modem?

Published by:

SOF/SYS, in c .) 4306 Upton Avenue South 
Minneapolis, Minnesota 58410 
Phone (612) 929-7104

G E N E R A L

INTEGRATED CARD FILE FEATURES
A llow s m u ltip le card file s  per disk?

A llow s user to  de fin e  s ize  and content o f  ‘cards1 
in  each f i le ?

Generates n ew  subset card file s  based on search o r  sort 
c r ite r ia  fo r  an ex is tin g  fi le ?

Incorporates one/multiple lin e  report prin ter 
fo r  card f ile s ?

A llow s totals and subtotals during report prin ting?

THE DOCUMENT EDITOR
Keeps up w ith  professional typ ing speeds?

U ser-defined phrase abbreviations?

40 o r  80 character ed it modes user-selectable?

E d iting, p rin tin g , fo rm  le tters , m ail-m erge, and electron ic 
m all a ll in  one package at one price?

User's manual designed fo r  the user?

User-controlled con figu ration  o f  prin ters , slots, drives, 
and 40/80 column ed itin g?

THE MANUAL
Complete Index included?

Organized as a set o f  lessons?

THE DOCUMENT PRINTER
In tegrates fi le s  from  DB MASTER'S U t i l i t y  Pack '', The 
Data Factory ',  Visicalc™, In fo rm ation  M aster"'', and most 
D IF  " 'f i le s .

Accepts keyboard input at p r in t tim e?

Supports a ll major prin ters, including Centronics 737 
and IBM  ET- series?

Distributed
Aurora Systems Eastern Software Software Express

2040 East Washington Ave. 17 Commerce Street 2615 Miller Avenue
by: Madison, WI S3704 Baltimore, MD 21012 Mountain View, CA 94041

(6 08 ) 249-5875 (3 01 ) 539-5022 (415) 949-1118
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N EC
Microcomputer

///////iimnminiiii ■uitmnunuuwww 

f  T T  '

PC-8001A 32K Computer......................................................CALL
PC-8012A I/O  Unit w /32K  RAM ........................................CALL
PC-8013A Dual M lnl-Dlsk Drive U n it ............................CALL
PC-8001 Multi Cardware (FD I/O  & 32K ) ......................CALL
CP/M  2 .2  Operating System for N EC ..................................129
WordStar configured for N EC ................................................... 299
SuperCalc configured for N EC ................................................ 279
N EC Wordprocessor & Accounting Softw u e ............CALL
Many more software packages and languages;
(Pascal. Fortran. Cobol. etc) are available configured for 
the NEC  8001A Computer.
P lease ca ll or write for a product price lis t .

ATARI
800
16K

$749
Atari 400 w /1 6 K .................................................................................349
410 Program Recorder..................................................................... 65
810 D isk D rive ....................................................................................449
825 80 co l. 7x8 Dot matrix Impact prin ter.......................699
822 40 co l. Quiet Thermal Printer........................................ 349
850 Interface Module......................................................................159
Atari 16K Ram Module..................................................................... 69
Axlon Ramcram 32K  Module.................................................... 189

Video M on ito rs
Amdek/Leedex Video 100 12" B&W ...................................155
Amdek/Leedex Video 100G 12”  Green Phospher. . . 179
Amdek (H itachi) 13" Color w/audio output....................389
NEC 12”  Green Phospher Display JB-1201M ............CALL
N EC  12" Lo-Res Color D isp lay ..............................................CALL
N EC  12" Hi-Res RGB  Color D isp lay .................................. CALL
Sanyo 9”  B&W D isp lay ................................................................... 185
Sanyo 9" Green Phospher D isp lay ......................................CALL
Sanyo 12" B&W D isp lay ................................................................269
Sanyo 12" Green Phospher D isp lay ..................................... 285
Sanyo 13" Co lo r D isp lay ................................................................449
Zenith 12" Green Phospher Display ZVM-121..................149

VIC20
Personal 
Computer
Color * Sound " Graphics 
C a ll or write for m ore info. 
D is k  d r iv e s  a v a i la b le  soon/

ZENITH
12”

GREEN

149
$259

rinppkz computer
WW-- Authorized Dealer

C 3 3 3 33

APPLE 11 PLUS 
16K NOW $ 1 0 2 5  
48K NOW $ 1 0 8 9  
6 4 K * n o w  $ 1 1 9 9

"48K Apple with 16K Ram Board

APPLE DISK  
DRIVES

$ 4 3 9
w/controller and DOS 3.3 $499 

A p p le  Cards and Hardware
Language System w/Pascal & BASICS----379
Silentype Printer w / Interface card................. 349
Hayes Micromodem I I ....................................299
Novation Apple-Cat........................... .. .339
Videx Videoterm 80 column c a rd ................... 269
Vldex Keyboard Enhancer..............................115
Z-80 Softcard by Microsoft..............................299
16 K RamCard by Microsoft............................ 169
CPS Multi-function card..................................189

Softw are f o r  the  A pp le
VisiCalc version 3 .3 ....................................... 159
VisiFUe (NEW data base m anager).................199
VisiTrend/VisiPlol..................... ..................219
DB Master......................................................169
WordStar (Apple 80 col. version).................. 249
Dow Jones Portfolio Evaluator.......................45
Apple Post........................................................45
Apple W riter ......................................... .. 65
Dow Jones News & Quotes Reporter............ 85
Apple P lo t ........................................................60
Tax Preparer................................................... 99
Real Estate Analyzer..................................... 129

1 6 K  R A M B O A R D  b y  ConCom p  

f o r  A p p l e  I I  C o m p u t e r s

$ 1  9 0 9 5
FOR ONLY .M. M  J F

A V A I L A B L E  N O W

100
California Computer 

Systems
Floppy Disk Controller $369
64K Dynamic Ram Board. 200ns $499  
Z-80 C PU  board  w  / monitor ROM  $269
16K S tatic memory board. 200ns.........................................369
32K  Static memory board. 200ns......................................... 599
S -100 12 S lo t Mainframe........................................................... 475
4-Port Seria l Interface ................................................................... 299
2-Port Serlal/2-Port Paralle l Interface................................299
4-Port Parallel Interface ............................................................  229

Prin ters

Silentype
w/Apple I I  interface

$349
Epson 

MX-80 or 
MX-80 F T

C A LL
Anadex 9501 w/2K Buffer........................................... 1349
C . Itoh Starwriter 25 C PS  daisywheel.........................1449
C . Itoh Starwriter 45 C PS  daisywheel......................... 1649
Epson M X-70..................................................................CALL
Epson MX-80 &  MX-80 F / T ........................................ CALL
Epson MX-100...............................................................CALL
NEC 8023 Impact Dot Matrix.........................................695
NEC Splnwriters (Latest m odels )................................CALL
Paper Tiger IDS-445G w/graphics................................699
Paper Tiger IDS-460G w/graphics................................949
Paper T iger IDS-560G w/graphics..............................1249
Silentype Printer w/Apple Interface..............................349
Qume Sprint Daisywheels (Latest m odels )............CALL

ORDER TOLL FREE
800-854-6654

In California and 
outside continental U.S.

(714) 698-8088
T e lex  6 9 5 - 0 0 0  B e ta  C C M O

Send O rders To:
Ordering information. Phone orders using V IS A . M A S TER C A R D  
A M E R IC A N  EX PR ES S. D IN E R  S  C L U B . C A R T E  B L A N C H E , bank 
w ire transfer, cashiers or certified check, m oney order, or personal 
check (allow  ten days to  cJear) Unless prepaid w ith  cash. p!ease add 
5 %  for shipping, handling and insurance (m inim um  5  00 ) Califor 
ma residents add 6**> sales tax W e  accept C O D s O E M 'v  Institutions 
and  corporations please send for a  written quotation A ll equipment 
is sub(ec' to  pnee change and availability without notice A ll equip 
m ent is new and  complete with manufacturer's warranty (usually 9 0  
days) Showroom  prices m ay differ from  mail order prices

Mail O rder

8314 Parkway Drive  
La M esa. Calif. 92041



Experimenters and the 
Color Computer

A brief summary of the normal 
capabilities of the TRS-80 Color 
Computer, and an examination 
of the unit’s I/O capability. 
Detailed instructions are given 
for home-brew software 
expansion via the Program Pack 
port, and a list of vendors of 
software and hardware 
expansion provided.

R alph Tenny 
P.O. B ox 545 
R icha rdson , Texas 75080

An  O verv iew

Radio Shack's TRS-80C Color Com ­
puter is two machines in one: it is a 
really fine games machine w ith  good 
color graphics capability, and it is the 
start o f a very powerful, low-cost ex­
perimenter's computer. Unless you are 
really into color graphics, however, the 
graphics capability could get in your way.

That last statement deserves a bit of 
explanation. When you first get your 
Color Computer, it is a real shake-up to 
enter ?MEM and get the answer "8487". 
8K bytes out o f 16K? What gives? The 
answer is that the machine auto­
m atically reserves four screens (1.5K 
per screen) o f space for color graphics, 
whether or not you plan to use any 
graphics! M ost o f this m em ory can be 
recovered using the command "PCLEAR 
1". Th is forces the computer to reserve 
only one screen for graphics. A  second 
procedure gets it all back:

POKE 25,6 ;ENTER;NEW ;ENTER

As you look at the machine, you 
w ill notice that the keyboard isn’ t a 
full, professional keyboard. What is 
there is actually quite good for the 
overall cost/features trade-off. The

back panel o f the machine has a num­
ber o f openings for printer cable, 
joysticks, RF outlet to the color T V  set, 
and cassette cable. On the right side 
you 'll find a slot to accept the Program 
Packs, which are Radio Shack's major 
software distribution media. This same 
slot is also the computer's expansion 
port, which is already being taken ad­
vantage o f by some manufacturers sell­
ing expansion hardware packages. Some 
o f these manufacturers and their pro­
ducts are listed later in this articlc, but 
the field is expanding so rapidly that 
publication deadlines prevent inclusion 
o f the newest ones.

One o f the major features o f the 
machine is the internal architecture, 
which is superbly laid out w ith  very 
cost-efficient design. The details o f this 
architecture have been thoroughly des­
cribed1, and most w ill not be repeated 
here. The major advantage o f the Color 
Computer may w ell be the fact that the 
memory map is software selectable to a 
great degree. Also, the expansion port 
has a decode defeat line which allows 
an external peripheral to re-assign the 
entire m emory map except for the dis­
play and I/O hardware which are 
located above SFF00.

Much o f the joy in working w ith  the 
C olor Computer is finding all the built- 
in "h ook s " which were left for future 
expansion, but I have also greatly en­
joyed working w ith the 6809 processor. 
As M ICRO  editor Robert Tripp has 
already pointed out, the 6809 is really 
what all us 6502 buffs have wished for 
but couldn't have until now!

M odification Ideas

T w o  items are an absolute "m u s t" 
for anyone contemplating modification 
o f the Color Computer: a copy of 
Reference 1, and the Service Manual for 
the Color Computer. The stock number 
for the Manual is 26-3001/3002, and it 
most likely w ill have to be ordered by 
your local Radio Shack store. The 
manual gives schematics, service infor­
mation, and a description o f operation

for most of the circuits. Even w ith  
these resources, I recommend, that you 
not attempt hardware modifications un­
less you have considerable experience 
with computers and digital hardware.

One of the most obvious areas for 
changing the Color Computer is via  the 
Program Pack port. N ew  software can 
be installed in 2716 or 2732 EPROM s, 
by modifying one of the cheapest Pro­
gram Packs. It is possible to  (carefu lly !) 
unsolder the masked R O M  present in 
these packs and replace it w ith  a 
socket. If this is done, the original 
ROM should work in the socket, in 
case you want to restore the original 
function.

If you compare the EPROM  pinouts 
vs. the socket connections in  the Pro­
gram Pack, you w ill see that the In tel 
format 2716's and the 2516 and 2532 
EPROMs from Texas Instruments w ill  
(almost) drop into the sockets. A  few  
minor etch cuts (summarized in figures
1 and 2) w ill allow proper operation o f 
these EPROMs in place o f the original 
masked ROM. The etch cuts required 
for the 2716/2516 (essentially identical 
parts) are shown in photos 1 and 2. 
However, if you want to run tw o 
EPROMs, some additional address de­
coding w ill be required so that the tw o  
ROMs do not interfere w ith each other. 
This decoding can be done by using a 
single quad N AN D  gate as shown in  the 
circuit in figure 3, and further detailed 
in photos 1 and 2. A  few m ore changes 
would be required to adapt the Intel 
2732 to the address connections used in 
the Program Pack, and these are detailed 
in figure 4. Photos 3 and 4 show  the 
modified PC card installed in  the Pack, 
and the Pack installed in the computer.

You need to consider one additional 
modification to the Program Pack 
before you can use it w ithout inter­
ference from the BASIC ROM s installed 
in the computer. The regular BASIC  
(not Extended BASIC) checks fo r the 
presence of a Program Pack and vectors 
into the Program pack if it is installed.
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Photo 1: Component side view of Program Pack card, with 
two-ROM modification, defeat switch and decoding installed. 
Black circles mark etch cuts; the left one inhibits pack 
autostart. The other etch cut isolates A12 which, in turn, is 
used as Block Select by the decoder.

Photo 2: Back side of Program Pack card. White arrows 
show etch cuts; bottom one Isolates all; adjacent Jumper 
grounds pin 18 on ROMs for 2716/2516 use. Restore this 
connection for 2532 EPROMs. The other two etch cuts 
isolate Incoming decode signal lines to allow separate 
decoding.

We review products from every source and cany ALL ol THE BEST

FOR

I C O L O S i
C O M P U T E D

“  •  1 H  PRODUCTS
offer products from 

fark Data • Micro Works 
Shack • Book Publishers 

NEC • Centronics • Moore

Color Invaders • Color Pac Attack 
lonitor • Adventure Games • Text Editors 

Assemblers • PASCAL • Magikube 
Finance Programs • Color Data Organizer 

Graphic Games • Disassembler 

HARDWARE: 32K RAM Expansion Board • 16K RAM Set 
Cables • Interfaces • Power Pack ROM Cartridge • Printers

ACCESSORIES : Books • Cassettes • Supplies • Service Manuals 

Look to  C O M PU TER W A R E  fo r D IS K  SO FTW A R E

★ ★ ★ N EW  PRO D U C TS  ★ *  ★

16 PLUS BOARD — just plug in to expand from 16K to 32K 
PAC ATTACK “ * *

32K  versions of I
— graphics action game — PAC ATTACK 
r, Monitor, PASCAL, BERSERK game -  
Bxt (communications) — STAR BLASTER

S hipping  fro m  stock

COMPUTERWARE'

Dept. C  • B o x  668 
6809 Specia lists E n c in it a s , C A  92024 • (714) 436-3512

Computerware is a trademark of Computerware.

TRS-8OCOLOR
COMPUTER
SOFTWARE

FORTH FOR THE TRS-80 COLOR COMPUTER DISK SYSTEM
Trying to get control of your 
Tired of remembering where 
to write machine language 
POKES??
Want to write programs In half the time?? V 
that you can put together in seconds to do 

t 5 to 10 times faster than BASIC??? V

)r Computer?? Tired of translating HEX to decimal?? 
VDG and SAM are and how to program them?? Want 
le with assembly language mnemonics instead of

about FORTH, with the best manual on 
FORTH applications, and detailed explanations of how

nt to write lots of sit 
G JOBS??? Want a I 
nt to learn t 
market, I

i  of code 
_ i  that is  at 
» is  to know 

pies of

FORTH >
Includes Editor. 6809 Assembler. -  — -  _
String Functions. Disk Data File y U Q o O  
Operations and Much Much More! w  w

THE C O LO R  TOOLKIT
U tility  and  D iagno stic  D isk  P rog ram s by D ick  Bartho lom ew

The COLOR Toolkit is a set of Disk diagnostics and 
Computer Disk System. Dick Bartholomew, well
FLEX systems, has created a package of
These jnclude: Reading FLEX  disks. Writing FLEX  disks. Repairing

utilities for the TRS-80 Color 
for his utility programs for 

; for the serious programmer.
Radio Shack

disks. Extended directory, and many, many more.

PRICE O N LY $49.95 on RS disk.
U.S.A. AOD $2.00 FOR STANDARD UPS SHIPPING & HANDLING 

FOREIGN ORDERS ADD 10% SURFACE, 20% AIRMAIL

F R A N K  H O G G  
I L A B O R A T O R Y  I
130 MIDTOWN PLAZA. SYRACUSE. NY 13210 (315) 474-7856

C A L L

O R

W R IT E
FO R

C O M P L E T E
IN FO RM A T IO N
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Photo 3: Modified Program Pack card installed in carrier. 
Center post in carrier holds screw to secure lid; case also 
snaps together along edges. Lower half of case must be 
notched for switch.

P E R S O N A L
nr i Er
C A T  B B l j l f i l

Photo 4: Program Pack installed; note case cutout and pro­
truding defeat switch handle.

Your i4pple too slow ? 
Not anymore...

PO. 30X2342 -N7 
SANTA BARBARA, CA. 93120 
(605)966-1140

Now you too con wrire 6809 programs for your Apple I! thor ore 
DOS 3.3 comporible. Bur you don't hove ro stop rhere. you con 
also program your Apple Hs 6502 and the 6809 of THE MILL ro run 
SIMULTANEOUSLY.

THE ASSEMBLER DEVELOPMENT KIT, including THE MILL, is a full 
feature assembler, designed to use the text editing system of your 
choice. The system will also boost your computer programming 
productivity, since the 6609 is today's eosy to leorn ond program 
computer. Take advantage of the 8-bir 6502 and the 16-bit 
abilities of the 6809 running ot the some rime, create your own 
MULTIPROCESSING ENVIRONMENT on the Apple II 

Put THE MILL into your Apple II and ger power, performance ond 
price matched by no other personal computer. STELLATION TWO 
offers a full 1 yeor warranty and a 60 day money bock guarantee, 
if you're nor completely satisfied with the power of THE MILL.

Shop around, then compare the service, quality, price ond 
power of TH E MILL Take this ad ro your local Apple Dealer and see 
the endless possibilities of adding THE MILL ro your Apple II.

THE MILL transforms the 8-bit Apple II 
into o computer rhar acts like o 

16-bir machine. THE MILL has 
unique hordwore features rhar 

permit the 6809 to run or full 
speed (1 megahertz) and 

allow the 6502 ro run or 
20% of its normal 

speed —
AT THE SAME TIME!

Find out about 
THE MILL and get
involved with the 
hortesriremonrhe 
personal computer 

market roday.
No existing personal computer 
cangiveyou the power, 
performance and price of THE MILL'S

6809-6502 combination.

Apple II 
is a trademark 

for Apple Computer, Inc,
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Figure 1: High order address lines and chip select connections on 
standard game pack cartridge.

Th is is accomplished by interconnect­
ing tw o pins on the PC board in  the 
Pack. Pin 7 o f the port is connected to 
pin 6 o f the port on ly when the pack is 
in place. Th is path must be interrupted 
if you do not want the Pack to take over 
automatically. In photo 1, the left-hand 
card edge pin is circled, indicating the 
required etch cut on top the board.

The switch shown in this series of 
photos is shown also in the circuit o f 
figure 3, along w ith  a necessary pull-up 
resistor. Norm ally, the Pack can be ac­
cessed from BASIC using "EXEC 
49152” . If this switch is open, entry in­
to the Program Pack is blocked.

External I/O

The C olor Computer does not have 
any kind o f external I/O capability ex­
cept for the ports intended for use w ith 
the regular peripherals —  printer, 
cassette recorder and game paddles. If 
an applications program is placed in  the 
Program Pack, some o f these ports can 
be made available for external I/O o f a 
lim ited form. Let's examine the I/O 
capability o f these various ports:

Gam e Paddle Ports —  One discrete 
switch closure to ground and two 
vo lta ge  inputs at each port. 
Although these voltages must be

strictly lim ited to five  volts max­
imum, the computer w ill digitize 
the input w ith  a resolution of six 
binary bits or 78 m illivo lts, which 
is adequate for many applications. 
Another use for these voltage ports 
could be to sense mechanical posi­
tions, i f  suitable potentiometers are 
attached to the m oving machinery 
and powered from  pins 5 and 3 of 
the port.

Prin te r P o rt — One RS-232 output 
line, tw o RS-232 input lines and 
ground. The input lines w ill "read " 
digital signals, but the output line 
w ill swing nearly 24 volts peak-to- 
peak, and would require an external 
current-lim iting resistor and diode 
clamping if  it were used to drive 
something such as CM O S logic. 
Th is last experiment should not be 
undertaken w ithout a thorough 
understanding o f circuit design 
techniques and the lim itations of 
the IC 's  used, both inside the Color 
Computer and in the external 
circuitry.

Cassette R ecord er P o r t  —  In 
general, only low -level audio sig­
nals can be handled at this port, but 
you may be able to think of some way 
to apply such signals. In addition, 
an isolated relay closure is available 
for external on-off functions. For 
the safety o f the computer, it would 
be best to lim it this application to 
circuitry requiring not m ore than 
100 m A  o f D C  current.

IContinued)

Figure 2: Connections for single EPROM in Program Pack.
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-BLOCK 2J 20

-BLOCK 1*■

2516,

2716

OR

2532

2516,

20
2716

OR

2532

* I f  A l l (p in  30) is  used, Block 1 = $C000-$C7FF and Block 2 = SC800- 
SCFFF. I f  A12 (p in  31) is  used, Block 1 = $C000-$CFFF and Block 2 = 
SD000-SDFFF.

Figure 3: Schematic of address decoding required to support two EPROMs 
in one Program Pack.

C om m ercia l Expansion Hardware  
and Software

So far, only a lim ited amount o f ex­
pansion hardware has been announced, 
w ith  much o f it being related to floppy 
disk and m em ory expansion. It is possi­
ble to expand the Color Computer to 
32K internally, using suggestions from 
reference 1. However, this w ill invali­
date your warranty, so plan accordingly. 
The fo llow ing  items are currently 
advertised in various home computer 
journals, and a list o f addresses for the 
manufacturers is provided at the end of 
this article.

EXATRON: Plug-in cartridge containing 
32K o f dynamic read/write memory 
and provision to accept a plug-in 
disk controller. ROM-based soft­
ware furnished to drive either con­
figuration.

The MICRO WORKS: M em ory expan­
sion to  both 16K and 32K internal 
and a serial-to-parallel adapter to 
drive serial printers. Assembly- 
language monitor, Disassembler, 
and software described as a software 
developm ent system — assembler, 
editor and m onitor in one package.

TALLGRASS: Double-density floppy 
disk controller, 64K internal m em­
ory expansion, ROM-based disk 
driver + monitor.

SPECTRAL ASSOCIATES: EPROM  
Program m er, Editor/Assem bler, 
Monitor, Disassembler, games.

NELSON SOFTWARE: M em ory con­
version kits, Word processor soft­
ware, games.

SSM, Inc,: Disassembler, Games, soft­
ware keyboard expansion.

DATASOFT, Inc.: Monitor, Assembler, 
Disassembler, Debugger, Editor.

Vendor Addresses

Datasoft, Inc.
16606 Schoenbom St.
Sepulveda, CA  92343

Exatron
181 Commercial St.
Sunnyvale, CA 94086

The MICRO WORKS 
P.O. Box 1110 
Del Mar, CA 92014

Nelson Software Systems, Inc.
P.O. Box 19096 
Minneapolis, M N  55409

Spectral Associates 
141 Harvard Ave.
Tacoma, W A 98466

SSM Soft Sector Marketing, Inc.
6250 Middlebelt 
Garden City, M I 48135

Tallgrass Technologies Corp.
9009 W. 95th St.
Overland Park, KS 66212

Reference

1. "W hat’ s Inside Radio Shack's C o lor 
Computer?," BYTE, March 1981,
p. 90.

JU C ftO

Figure 4: Address and enable connections required for a single 2732 
In a Program Pack.
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OSI TRS-80 COLOR-8O OSI
G A L A X IA N  - 4 K  - One o f the  fastest and fin e s t 
arcade games e ve r w r it te n  fo r  the  O S I , th is  one 
featu res row s o f h a rd -h itt ing  evasive dogfighting 
aliens th ir s ty  fo r  y o u r  b lo o d . F o r  those who 
loved (and t ire d  o f )  A lie n  In vade rs . S p ec ify  
system  — A  bargain a t $ 9 .9 5  O S I

L A B Y R IN T H  - 8 K  - T h is  has a d isp la y  b a c k ­
ground s im ila r to  M IN O S  as the  ac tion  takes 
p lace in  a re a lis t ic  m aze seen from  ground leve l. 
T h is  is , how eve r , a real t im e  m on s te r hun t as you  
t ra c k  dow n  and sh o o t m ob ile  m onste rs on fo o t . 
C heck ing  o u t and  testing  th is  one w a s  the m ost 
fu n  I'v e  had in  y e a rs ! — $ 1 3 .9 5 . O S I

T H E  A A R D V A R K  JO U R N A L

F O R  O S I U S E R S  -  T h is  is a b i-m on th ly 
tu to r ia l jo u rn a l runn ing  o n ly  a rt ic le s  abou t O S I 
sy stem s . E v e ry  issue con ta in s  program s cu stom ­
ized  fo r  O S I , tu to r ia ls  on how  to  use and m od ify  
the  s y s te m , and rev iew s o f  O S I re la ted  p rodu cts . 
In  the  la s t tw o  ye a rs  w e have run a rt ic le s  like  
these I

1 ) A  tu to r ia l on M ach ine Code  fo r B A S IC  
p rogram m ers.

2 )  C om p le te  lis t ing s o f tw o  w o rd  p rocessors 
fo r B A S IC  IN  R O M  m ach ines .

3 )  M oving  the  D ire c to ry  o f f  t ra c k  12 .
4 )  L is tin g s  fo r  20  game program s fo r the  O S I .
5 )  H ow  to  w r ite  h igh speed B A S IC  — and 

lo ts  m o re  —

V o l. 1 (1 9 8 0 ) 6  back  issues - $ 9 .0 0

V o l. 2  (1 9 8 1 ) 4  b a c k  issues and  sub sc r ip tio n  fo r
2  ad d it io n a l issues - $ 9 .0 0 .

A D V E N T U R E S ! ! !
F o r  O S I , T R S - 8 0 , and C O L O R - 8 0 . These 

Ad ven tu re s a re  w r it te n  in  B A S IC , a re  fu ll fe a ­
tu red , fa s t a c t io n , f u l l p lo tted  adventu res that 
ta ke  3 0 -5 0  hou rs  to  p la y . (A dven tu res a re  in te r­
a c tive  fan ta s ie s . I t 's  lik e  reading a b o o k  e xcep t 
th a t yo u  are  the  m ain  ch a ra c te r as yo u  give the 
com pu te r com m ands lik e  " L o o k  in  the C o f f in "  
and " L ig h t  the  to r c h " .)

A d ven tu re s  requ ire  8 K  on an O S I and  1 6 K  on 
C O L O R -8 O and T R S - 8 0 . T h e y  se ll fo r  $ 1 4 .9 5  
each .

E S C A P E  F R O M  M A R S  (b y  Rodger O lsen)
T h is  A D V E N T U R E  take s p lace on the  R E D  

P L A N T , Y o u ' l l  have to  e xp lo re  a M artian  c ity  
and dea l w ith  p o ss ib ly  h o st ile  a lien s to  su rv ive  
th is  o ne . A  good f ir s t  adven tu re .

P Y R A M ID  (b y  Rodger O lsen )
T h is  is  o u r m ost cha lleng ing  A D V E N T U R E . It 

is a treasu re  h un t in  a p y ram id  fu ll o f p rob lem s. 
E x c it in g  and  tough!

T R E K  A D V E N T U R E  (b y  B o b  R e te lle )

T h is  one take s p lace  aboa rd  a  fam ilia r s ta rsh ip . 
T h e  c rew  has le ft  fo r  good reasons - b u t th ey  fo r ­
got to  take  y o u , and n o w  yo u  are  in deep tro ub le .

D E A T H  S H IP  (by Rodger O lsen)

O u r f i r s t  an d  o rig in a l A D V E N T U R E , th is  one 
take s p lace  aboard  a  c ru ise  sh ip  - b u t i t  a in 't  the 
Love  Bo a t.

V A M P IR E  C A S T L E  (b y  M ike  Bassm an)

T h is  is  a co n te s t between yo u  and o ld  D rac  - 
and  i t ' s  ge tting  a lit t le  d a rk  o u ts id e . $ 1 4 .9 5  each .

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

T h e  easy w ay  to  speed in  y o u r  program s. The  
t in y  com p ile r le ts yo u  w r ite  and  debug yo u r p ro ­
gram  in  B a s ic  and then  a u to m a t ic a lly  com p ile s a 
M ach ine Code version th a t run s from  50-150  
tim es fa s te r . T h e  t in y  com p ile r generates re lo ca t­
ab le , n a t ive , tran spo rtab le  m ach ine code th a t can 
be run on an y 6 5 0 2  system .

It does have some lim ita t io n s . I t  is  m em ory 
hungry — 8 K  is  the  m in im um  sized  system  that 
can run  the  C o m p ile r . I t  a lso  hand les on ly  a 
lim ited  subset o f B a s ic  — abou t 20  k e yw o rd s  in ­
c lud ing  F O R , N E X T . I F  T H E N , G O S U B , G O T O , 
R E T U R N , E N D , S T O P , U S R ( X ) ,  P E E K ,  P O K E .

, /, \ , V a riab le  names A - Z , and Integer 
Num bers from  0 -6 4 K .

T IN Y  C O M P IL E R  is w r it te n  in  B a s ic . I t  can 
be m od if ied  and augm ented b y  the user. I t  comes 
w ith  a 2 0  page m anua l.
T IN Y  C O M P IL E R  -  $ 1 9 .9 5  on tape o r d isk  O S I

S U P E R D IS K  I I
T h is  d is k  con ta in s  a n ew  B E X E C "  th a t boots 

up w ith  a num bered d ire c to ry  and w h ich  a llow s 
c re a t io n , de le tio n  and renam ing  o f f i le s  w ith o u t 
ca llin g  o the r p rog ram s. I t  a lso  con ta in s  a s ligh t 
m o d if ica t io n  to  B A S IC  to  a llo w  14 ch a rac te r 
f i le  nam es.

T h e  d is k  co n ta in s  a d is k  m anager th a t con ­
ta in s  a d is k  p a ck e r , a h e x /d e c  ca lcu la to r and 
several o th e r u t il it ie s .

It a lso  has a fu l l screen ed ito r (in  m ach ine 
code on C 2 P /C 4 ) )  th a t m akes co rre c tion s a snap . 
W e 'll a lso  toss in renum bering  and program  
search  program s — and  se ll the  w ho le  th ing  fo r  — 

S U P E R D IS K  I I  $ 2 9 .9 5  (5 % " )  O S I

B A R E  B O A R D S  F O R  O S I C 1P  

M E M O R Y  B O A R D S ! ! !  -  fo r the C 1 P  — and  they 
con ta in  pa ra lle l po rts!

A a rd va rk s  n ew  m em o ry board suppo rts 8 K  
o f 2 11 4 's  and has p ro v is io n  fo r a P IA  to give a 
p a ra lle l p o rts ! I t  se lls a s  a bare board  fo r $ 2 9 .9 5 . 
When assem b led , the board  plugs in to  the e xp an ­
sion connecto r on  the 6 0 0  bo ard . A va ila b le  now ! 

P R O M  B U R N E R  F O R  T H E  C 1P  -  B u rn s sing le 
supp ly  2 7 1 6 's . Bare board  -  $ 2 4 .9 5 .

M O T H E R  B O A R D  -  E xp an d  yo u r expansion 
co nn e c to r fro m  one to  f iv e  connecto rs  o r use it  
to adap t o u r C 1 P  boards to  y o u r  C 4 /8 P . - $ 1 4 .9 5 . 

1 6 K  R A M  B O A R D  F O R  C 1 P  -  T h is  one does 
n o t have a pa ra lle l p o rt , b u t it  does suppo rt 1 6K  
o f 2 1 1 4 's . Bare Board  $ 3 9 .9 5 .

W O R D  P R O C E S S IN G  T H E  E A S Y  W A Y -  
W IT H  M A X I-P R O S

T h is  is  a line-o rien ted  w o rd  p rocessor de­
signed fo r the  o f f ic e  th a t doesn 't w an t to  send 
eve ry  n ew  girl o u t fo r  tra in ing  in how  to  typ e  a 
le tte r .

I t  has a u to m a t ic  r ig h t and  le f t  m arg in ju s t i­
f ic a t io n  and  le ts  yo u  v a ry  the w id th  and margins 
du ring  p r in t in g . I t  has a u to m a tic  pag ination and 
a u to m a tic  page num be ring . I t  w i l l  p r in t an y te x t 
s ing le , doub le  o r  t r ip le  spaced and  has te x t  cen­
te r ing  com m ands . It w il l m ake an y num ber o f 
m u lt ip le  cop ies o r ch a in  f ile s  together to  p r in t an 
en tire  d is k  o f  d a ta  a t  one tim e .

M A X I- P R O S  has bo th  g loba l and  lin e  ed it 
c a p ab ility  and  th e  po lled  keyboard  versions 
co n ta in  a co rre c ted  keybo ard  ro u tin e  th a t make 
the  O S I keybo ard  decode as a standa rd  typ e ­
w r ite r  keyb o a rd .

M A X I- P R O S  also  has soph is tica ted  file  
c a p ab ib ilit ie s . I t  can  access a  f i le  fo r  names and 
addresses, s to p  fo r  in p u ts , and p r in t  fo rm  le tte rs . 
It has f i le  m erging cap ab ilit ie s  so th a t i t  can  store 
and  com b ine  parag raphs and pages in  a n y  o rder.

B est o f a l l , i t  is  in  B A S IC  (0 S 6 5 D  5 1 / 4 "  or 
8 "  d is k ) so th a t it  can  be e a s ily  adapted to  an y 
p r in te r o r  p r in t in g  jo b  and  so th a t it  can  be so ld 
fo r  a m easly  p r ice .

M A X I- P R O S  -  $ 3 9 .9 5 . S p e c ify  5%  o r 8 "  d is k .

S U P P O R T  R O M S  F O R  B A S IC  IN  RO M  M A ­
C H IN E S  -  C 1 S /C 2 S . T h is  RO M  adds lin e  ed it 
fu n c t io n s , so ftw a re  se lectab le  sc ro ll w indow s, 
be ll su p p o rt , cho ice  o f O S I o r standard  keyboard  
ro u t in e s , tw o  ca llab le  screen  c le a rs , and so ftw are  
suppo rt fo r 3 2 -64  ch a ra c te rs  per lin e  v id eo . 
Has one ch a ra c te r com m and  to  sw itc h  model 
2  C 1P  from  2 4  to  4 8  ch a ra c te r lin e . W hen in ­
sta lled  in  C 2  o r C 4  (C 2 S ) requ ires in sta lla tion  
o f add it io n a l c h ip . C 1 P  requ ires o n ly  a jum per 
change . -  $ 3 9 .9 5
C 1 E / C 2 E  s im ila r to  above bu t w ith  extended  
m ach ine  code m o n ito r . — $ 5 9 .9 5  O S I

A R C A D E  G A M E S  F O R  O S I ,  C O L O R -8 O A N D  
T R S - 8 0  (8 K  O S I , 1 6 K  T R S - 8 0  A N D  C O LO R -8 0 )

T IM E T R E K  - A  R E A L  T IM E ,  R E A L  G R A P H IC S  
S T A R T R E C K .  See y o u r to rpedoes h it  and w atch  
y o u r in strum en ts  w o rk  in real t im e . No m o re  un ­
re a lis t ic  sc ro llin g  d isp la y s ! $ 1 4 .9 5 .

S T A R F IG H T E R  - T h is  one m an space w a r game 
p its  yo u  against sp acecru ise rs , battlew agons , and 
one m an f ig h te rs , yo u  have the  v ie w  fro m  yo u r 
c o c k p it  w in d o w , a real t im e  w o rk in g  in strum en t 
p an e l, and  y o u r w it s . A n o the r real t im e  goody . 
$ 9 .9 5

B A T T L E F L E E T  - T h is  g rown up  vers ion  o f B a t­
t le sh ip  is the toughest th in k in g  game ava ilab le  on 
O S I o r 8 0  com pu te rs . T h e re  is  no  lu ck  invo lved  
a s  yo u  seek  o u t the  com pute rs h idden f le e t , A  
topog raph ica l tough ie . $ 9 .9 5  

Q U E S T  - A  N EW  ID E A  IN A D V E N T U R E  
G A M E S !  D if fe re n t fro m  a ll the  o th e rs . Q uest is 
p layed  on a com pu te r generated mape o f A le s ia . 
Y o u r  jo b  is  to  gather men and supp lies b y  com b- 
b a t , b a rga in ing , e xp lo ra t io n  o f ru in s  and tem ples 
and  o u tr ig h t b an d it ry . W hen yo u r fo rce  is  strong 
enough , yo u  a tta ck  the C itad e l o f M oo rlo ck  in  a 
li fe  o r death  b a tt le  to  the f in is h . P layab le  in  2  to 
5  h o u rs , th is  one is  d if fe re n t eve ry  t im e ,
1 6K  C O LO R -8O O R  T R S - 8 0  O N L Y . $ 1 4 .9 5

#
OSI

Please specify system on all orders
T h is  is  o n ly  a p a rt ia l lis t in g  o f w h a t w e  have to  o f fe r . We o ffe r o ve r 120  gam es, R O M S , and da ta  sheets fo r  O S I system s 

and m any  games and u t il it ie s  fo r  C O L O R -8 O and T R S -8 0 . Send  $ 1 .0 0  fo r  o u r ca ta log .

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

(313) 669-3110 COLOR-8O
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QQ

M c i p p k z  c o m p u t e r
W  A u th o r iz e d  D e a le r

APPLE II PLUS 
APPLE III 
DOS 3.3 
APPLE PLOT 
APPLE PASCAL 
APPLE FORTRAN

APPLE WRITER 
GRAPHICS TABLET 
PEACHTREE 
DC HAYES ASSOC. 
NEC
MICROSOFT

EPSON
AMDEX
ZENITH
THE SOURCE
VISICALC
VISITREND

A U T H O R IZ E D  D E A L E R  A N D  S E R V IC E  C E N T E R

( ■ ■ ■ I

OTY.

MAIL ORDER SPECIALS
DESCRIPTION TOTAL

_  EPSON  MX 8 0 .................................................................................. $444.99
__  EPSON  MX 80 F / T .........................................................................$574.95

_  EPSO N  MX 100 F / T ......................................................................$724.95

_  EPSON  IN T E R FA C E .................................................................... $ 79.99
_  NUM ERIC 24 K EY  M ULTIFUNCTION  P A D ............... $139.95

_  N EC  G REEN  MONITOR 1 2 " ..................................................$219.95
_  AM DEX CO LOR MONITOR 1 3 ".......................................... $349.99

_  ZEN ITH  GREEN  SC R EEN  1 2 " ............................................. $124.95
_  CO O L S TA C K  W/FAN ..............................................................  $ 59.95
_  CO O L STA C K  W ITHOUT FAN ..........................................  $ 32.95
_  M ICRO SO FT RAM C A R D ....................................................... $159.95

M ICRO SO FT Z-80 CARD  ....................................................... $284.99
_  G RA PPLER  IN T E R FA C E ..........................................................$159.99
_  GRA FTRAX  80 ................................................................................ $ 89.99
_  SUP  "R " TERM  ................................................................................ $319.95

__  V ID EX  .....................................................................................................$279.95
_  .Apple efider".......................................................  $ 29.95 .

Sub -To ta l . 

C a lif . R e s id en ts  Add 6%  S a le s  Tax 

Add 4%  tor shipping & handling T O T A L

TO ORDER CALL 
(213 ) 78-THINK

N a m e ____________

A d d re s s ---------

C ity , S la te . Z ip -  

P h o ne ____________

C red it C a rd  # ____________________________________

a  V IS A  □ M A S T ER C A R D  E xp . D a te . 

S igna tu re --------------------------------------------

Just in Time For Christmas!!

tApple efider™
A p p le  S ld er Is the only device thast m akes  the  
outs ide o f  y o u r apple  as useful as the Inside.

This versatile little  unit, which plugs in to  the  gam e 
I/O  and attaches to  the side o f your APPLE a llow s you 
to  operate  in one o f tw o  modes. The firs t mode enables 
you to  easily select between one o f two devices tha t 
p lugs in to  yo u r com puter (for example joys ticks  and 
paddles). You w ill never have to  open you r APPLE 
again to  change game devices. The second mode 
enables you to  take advantage o f your APPLE’S a b ility  
to  handle up to  fo u r game contro llers at one tim e. In 
e ithe r mode tA p p le  c/ider™ can be configured to  meet 
you r spec ific  needs, such as exchanging the X fo r  the  Y 
axis o r changing push button numbers.

.A p p le  cA d e r'" makes a great stocking stuffer, and is 
available exclusive ly from , "THE PLACE WHERE YOU  
CO TO BUY COMPUTERS, INC.”

incorporated
"the complete communications and computer store'

5848 Sepulveda Blvd., Van Nuys, CA 91411 
(213) 78-THINK

APP LE  II, A P P LE  II I . A P P LE  W R ITER , APPLE PLO T , APPLE PA SC A L  & A P P LE  
FO RTRAN  A RE  A LL  R EG IS TER ED  TRADEM ARKS O F A P P LE  CO M PU TER  INC .

You don’t have to be a 
genius to figure out 
that the lowest prices 
on computers and 
peripherals are at 
The Place Where 
You Co To Buy 
computers, inc.”

24 MICRO -  The 6502/6809 Journal No. 44 -  January 1982



Sweet-16 Revisited

The Apple M’s Integer BASIC 
ROM supports a powerful and 
seldom used pseudo machine 
known as Sweet-16. In this 
article, the Sweet-16 instruction 
set Is described and 
programming hints, using a 
macro-assembler, are presented. 
W ays to use Sweet-16 on an 
Apple II Plus are also discussed.

Charles F. Taylor, Jr. 
587F Sampson Lane 
Monterey, California 93940

Steve W ozniak had a great idea in 
Sweet-16. Manipulating 16-bit quan­
tities on an 8-bit 6502 in assembly 
language is inherently tedious. The 
Sweet-16 interpreter is a solution to 
that problem. It presents, to the pro­
grammer, a virtual 16-bit machine w ith 
a convenient set o f instructions and 
sixteen 16-bit registers. The program­
mer using Sweet-16 can thus pretend 
that he or she is programming a 16-bit 
computer! The interpreter performs the 
necessary translations.

It appears that Sweet-16 has never 
really caught on. I base this statement 
on the general absence I 'v e  noticed, of 
non-trivial Sweet-16 programs in the 
popular microcomputer magazines. Per­
haps the problem is that Sweet-16 code 
is relatively slow  (up to ten times 
slower than the equivalent 6502 code, 
according to W ozniak). For many appli­
cations, the loss o f speed would be 
unimportant, particularly i f  the pro­
grammer jumps in and out o f Sweet-16, 
using Sweet-16 code only for 16-bit 
operations.

I suggest that there are several 
other, more significant reasons why 
Sweet-16 hasn't caught on.

1. The lack o f readily available docu­
mentation;

2. The inconvenience o f hand-assem­
bling Sweet-16 code; and

3. The fact that the Sweet-16 inter­
preter is not supplied w ith  the Apple
II Plus (as it resided, along w ith  the 
m in iassem bler, in the Integer 
BASIC R O M  o f the Apple II).

Richard C. V ile, Jr., in  his article 
" S w e e t - 1 6  P ro g ra m m in g  U s in g  
Macros”  (M ICRO  20:25), made a 
significant contribution by showing 
how the use o f macros (w ith  an ap­
propriate macroassembler) can totally 
elim inate the inconvenience of hand 
assembly when using Sweet-16. For 
those readers unfamiliar w ith  the sub­
ject, macros in assembly languages are 
a bit like abbreviations in ordinary 
language. The meaning o f the macro (a 
series o f instructions or an arbitrary 
sequence o f bytes) is defined at the 
beginning o f a program and associated 
w ith  an identifier. Then , during 
assembly, the macroassembler substi­
tutes the expanded meaning o f the 
macro wherever the associated iden­
tifier occurs in the source code. V ile 
used this procedure to perm it Sweet-16 
programming using a set of mnemonics 
rather than raw op-codes.

Scope of this Article

In this article I  propose to do the 
follow ing:

1. Add to the store o f Sweet-16 
documentation, correcting some 
earlier errors in the process;

2. Provide a corrected set o f macros;

3. Illustrate the use of Sweet-16 w ith  a 
non-trivial programming example 
("Q u icksort” );

4. Show how  Apple II Plus owners can 
use Sweet-16;

5. Show how  to use the power o f a 
m acroassem bler m ore fu lly  to 
decode the Sweet-16 mnemonics, 
thus producing a program which ex­
ecutes considerably faster.

Sweet-16 Described

The Sweet-16 virtual machine con­
sists o f sixteen 16-bit registers, R0-R15. 
These are implemented in the first 32 
bytes o f page zero (locations $00-$lF). 
Page zero was chosen to take advantage 
o f the 6502's zero page addressing 
modes, and the greater speed o f zero 
page operations. R0 is at locations 
$00-$01, R2 at $02-$03, and so on. The 
virtual machine architecture is illus­
trated in figure 1. A ll data in the 
registers is stored low  byte first; i.e., 
R0L (the low-order byte o f R0) is at 
location $00, and R0H (the high-order 
byte) is at location $01. Th is permits 
the contents o f any register to be 
treated as an address, consistent w ith 
the usual 6502 storage convention. A ll 
arithmetic operations are implemented 
w ith  this in mind.

Several registers have special func­
tions. R0 serves as a 16-bit ac­
cumulator. R15 serves as the program 
counter for the Sweet-16 interpreter. 
R12 serves as a stack pointer for 
Sweet-16 subroutine calls. R13 serves 
as a result register for the CPR (com ­
pare) instruction. The high-order byte 
o f R14 (R14H) is used as a status 
register to point to the last register 
affected, and to  store the carry bit for 
use by conditional branching instruc­
tions. R1 through R l l  are general-
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Figure 1: Sweet-16 Architecture

Reg i s t e r LO H I Memory L o c a t io n

R0 *0 0 -0 1
R1 $ 0 2 -0 3
R2 3 .06-05
R3 *0 5 -0 7
R 4 *0 8 -0 9
R5 *0A -0 B
RE *0C -0D
R7 * 0 E - 0 F
RS *1 0 -1 1
R9 *1 2 - 1 3
R10 *1 4 - 1 5
R l l * 1 6 - 1 7
R12 *1 8 - 1 9
R13 * 1 0 - 1 B
R14 S1C -1D
R15 * 1 E - 1 F

A c c u m u Ia to r i R0
R e tu rn  S t a c k  P o i n t e r : R12
CPR R e s u l t  R e g i s t e r : R13
S t a t u s  R e g i s t e r : R14
P rog ram  C o u n te r : R15

Figure 2: Auto-Incrementing

( a )  E x e c u t io n  o f LD3 C2)

CD B e fo r e C2> A f t e r

R0 X X X X R0 F0 00

R2 53 AA R1 54 AA

*AA53 F0 *AA53 F0

*AA54 FD *0054 FD

Cb) E x e c u t io n  o f LDD3 12)

( 1 )  B e fo r e  ( 2 )  A f t e r

R0 X X X X R0 F0 FD

R2 53 AA R2 55 AA

SAA53 F0 SAA53 F0

SAA54 FD *AA54 FD

purpose registers and may be used for 
holding data, addresses, or user-defined 
stack pointers.

Sweet-16 has three basic addressing 
modes: immediate, register direct, and 
register indirect. There is on ly one in­
struction which uses the immediate 
mode: the SETR instruction. SETR (2 
$1234), for example, stores the quanti­
ty $1234 in R2. The register direct in­
structions each specify a register as the 
operand, and act upon that register and 
possibly also upon the accumulator 
(RO). Examples are LD  (3), which takes 
the contents o f R3 and loads them into 
the accumulator, and ST (3), which 
does precisely the opposite. The arith­
m etic instructions are also register 
direct. A D D  (4), for example, adds the 
contents o f R4 to the contents o f RO and 
leaves the result in RO. IN C R  (5) in­
crements the contents o f R5 by one.

In register indirect addressing, the 
operand is not a register, but an address 
pointed to by a register. Before a m em ­
ory location can be accessed, its address 
must be loaded into a register. For ex­
ample, the sequence o f instructions

SETR  (2 $AA53)
LD@ (2)

would load the contents o f memory 
location $AA53 into ROL (and would 
set ROH to 0). This is an example o f an 
8-bit operation. The instructions

SETR  (2 $AA53)
LDD@ (2)

would load the contents o f memory 
locations $AA53 and $AA54 into RO. 
Th is is, o f course, a 16-bit operation.

A  distinctive characteristic o f these 
register indirect instructions is that 
they provide automatic incrementing 
of the register containing the address. 
A fter the L D @  (2) instruction, for ex­
ample, the contents o f R2 w ill be 
$AA54, the address of the next 8-bit 
quantity. A fter the LD D @  (2) instruc­
tion, the contents o f R2 w ill be $AA55, 
the address o f the next 16-bit quantity. 
This auto-increment feature is usually 
convenient, especially since many oper­
ations involve sequential memory ac­
cesses. Figure 2 illustrates the effects of 
these instructions.

The Sweet-16 branching instruc­
tions are conventional except that all 
branches, including the unconditional 
branch and the subroutine call, are 
relative. Although this restricts the 
range o f branches to between -  128 and 
+  127 bytes, it is not a serious restric­
tion because Sweet-16 code is so dense. 
In any case, an absolute jump can be 
simulated by storing the destination 
address (less one) in the program 
counter (R15). (It is necessary to sub­
tract one from the destination address 
because Sweet-16, like the 6502, in­
crements the program counter before 
fetching the next op-code.)

The Sweet-16 instruction set makes 
it easy to implement stacks. In fact, 
three different kinds o f stacks are

directly supported, and any register can 
be used as a stack pointer (although I 
wouldn't try R14 or R15!). T h e  three 
types o f stacks are as follows:

1. An 8-bit stack which grows upward 
in memory, which I w ill  call " typ e  
1 ." The sequence

ST@ (Rn)
POP@ (Rn)

alternately pushes the contents o f 
ROL onto the stack pointed to by Rn 
and pops the value from the top o f 
the stack to ROL (setting ROH to  0). 
The stack pointer is alwavs left 
pointing to the next available (va­
cant) stack location. Figure 3 i l ­
lustrates these actions.

2. A  16-bit stack which grows upward, 
which I w ill call type 2. Its opera­
tion is illustrated by example in 
figure 4. Note that its pointer, like 
that o f the type 1 stack, is always 
left pointing to the next available 
stack location.

3. An 8-bit stack which grows down­
ward in m emory, which I w ill call 
type 3. Its operation is illustrated by 
example in figure 5. Note that, in 
contrast to the other tw o types, the 
type 3 stack pointer is always left 
pointing to the " to p ”  element o f the 
stack, not the next available location.

The Sweet-16 instruction set is 
summarized in table 1. Parentheses are 
used around each operand because they
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Figure 3: Stack Operations (Type 1)

Ca) P u s h : S T 3 C l )

C l ) B e fo r e C2) A f t e r

R0 23 X X R0 23 X X

R1 00 01 R1 01 10

*1 0 0 0 X X *1 0 0 0 23

$1001 X X *1001 X X

*1 0 0 2 X X *1 0 0 2 X X

Cb) Pod

C l)

:  POP3 C l)  

B e f o r e  C2) A f t e r

R0 X X X X R0 4 9 30 Cno te  c a r e f u l  I y ! )

R1 02 10 R1 01 10

$1000 72 *1 0 0 0 72

*1001 4 9 *1001 4 9

*1 0 0 2 33 *1 0 0 2 33

are required by the syntax o f the macro­
assembler. Parentheses in the "e ffe c ts "  
column are used to represent indirect 
addressing. The symbol "  is used 
to mean " is  replaced b y ."  The symbol 
"R n ”  is used to  represent any register, 
R0-R15. The expression "ROL : = (R n ]" 
thus means that the contents o f the 
memory location pointed to by Rn is 
loaded into ROL, the low-order byte of 
the accumulator. Each entry in the 
table has been verified by stepping 
through the code.

Sweet-16 M acros

Suppose that w e want to, as 
discussed before, load the contents of 
locations SAA53 and SAA54 into the 
Sweet-16 accumulator. By consulting 
table 1, we see that the proper sequence 
o f bytes to accomplish this is

12 53 AA 62.

The "  12”  is the op-code for SETR when 
the affected register is R2, the ” 53 A A "  
is the address in  low-high format, and 
the "6 2 ”  is the op-code for the LD D @  
instruction when the register affected 
is R2. The Sweet-16 macros a llow  us to 
write instead

SETR (2 $AA53) 
LDD@ (2).

The macroassembler then takes 
care o f substituting the appropriate 
S w ee t-16 m ach ine code fo r the 
mnemonics. This certainly makes life 
simpler! The savings are even greater 
for the relative branch instructions, 
because the macroassembler can take 
care o f computing the relative displace­
ment from the addresses.

(Because I  use the ASSM/TED 
Macroassembler from  Eastern House 
Software, I w ill use its mnemonics in 
the fo llow ing discussion.)

There was, unfortunately, one 
serious error in the previously published 
set o f Sweet-16 macros. The RELBR 
(relative branch) defined there does not 
compute relative displacements cor­
rectly for forward branches. Condi­
tional assembly was used to compute 
displacements separately for reverse 
and forward branches. The displace­
ment for reverse branches was given as 
"L O C  -  =  -  1” , w hich is correct. 
" L O C ”  is a parameter o f the macro and 
is the destination address. The ”  = ”  
stands for the current location. The 
displacement given for forward branches 
was ”  =  - L O C + 1 ” , which cannot be 
correct because it  is a negative quanti­
ty. The correct forward displacement is 
"L O C  -  =  -  1” , which is the same ex­
pression as that for reverse branches.

Conditional assembly is, therefore, not 
needed. The correct version o f the 
macro is as follows:

! ! ! R ELBR  .MD (LOC) 
.B Y  L O C -  = - 1  
.ME

That this is the correct computation for 
both forward and reverse branches can 
be verified  by stepping through the 
code. You  should note that, at the time 
o f the branch, the program counter is 
pointing at the displacement byte. Fol­
low ing  the branch, the program 
counter should point to one byte before 
the destination address.

One other macro in  the set needs to 
be m odified slightly. The ” BRK”  
macro is assembled to op-code "0 0 ”  
(the 6502 BRK op-code, but the 
Sweet-16 R T N  op-code). Th is is easily 
fixed by changing the m nem onic to 
” BK”  to avoid confusion w ith  the 6502 
mnemonic.

The corrected set o f Sweet-16 
macros is shown in listing 1, at the 
beginning o f the demonstration pro­
gram, which w ill be discussed soon. 
The reason that the "@ S W 1 6 " macro 
shows address "$7689”  rather than 
” $F689”  w ill  be explained later in the 
article.

Sweet-16 Dem onstration Program

In selecting a demonstration pro­
gram, I wanted to choose a program 
that demonstrates some o f the charac­
teristic features o f Sweet-16, and at the 
same time, is perhaps useful. The 
Quicksort algorithm, invented by the 
eminent British computer scientist 
C .A .R . Hoare, seemed an ideal choice.

Quicksort is usually implemented 
in  a language such as Pascal, using 
recursion. Unfortunately, recursion is 
not available to us in low -level lan­
guages such as 6502 assembly language 
or Sweet-16, so we must simulate it. 
The simulation o f recursion in  this case 
requires a 16-bit stack. The algorithm 
also requires numerous 16-bit com­
parisons and data manipulations. As 
Sweet-16 makes the implementation of 
all o f these operations easy, it is a good 
choice for this application.

The specific problem to be solved is 
to sort a list o f 16-bit addresses into 
ascending order. Briefly, here is how 
the program works: suppose the first 
element in  the list is located at address 
L and the last element at address R. W e 
choose an element from  the list, say 
the element located at address (L  + 
R)/2, and call its value X. Starting from
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GOSUB’S MX80/70 FRICTION FEED KIT
Only $49.95 ppd

• Use Single Sheet Paper
• Use Inexpensive Roll Paper
• Use Your Own Letterhead
• Does Not Affect Pin-Feed Use

Printers
Epson MX80..... $515 ppd
Microtek's BYTEWRITER-1

The Printer Stand

Epson MX100..... $825 ppd
$299 ppd

$29.95
SAVE MONEY AND SPACE: Holds almost any printer that 
uses 9 '/2” -size paper or forms. Made from 'A " acrylic, 
allows 3" of paper or forms to be stacked under printer. 
Great for use with bottom load printers! Fits MX80/70, 
Microline 80's, BASE 2-850, Bytewriter-1 and many more!

Software for the VIC 20 and PET
Math Huddler and Monster Maze $14.95
Household Finance Parts 1 and 2 $34.95
Seawolf, Bounce Out and VIC Trap $24.95
VIC 20 Biorhythm Compatibility $ 9.95
VIC Lemonade $14 95
AMOK $18.95
ALIEN BLITZ $ ,8.95
VIC Music and Joypainting $ 9.95

PET Apple Atari TRS-80’
Nukewar Tanktics B1 -Bomber

M idway Campaign Planet M iners
All just $14.95 each!

(Kansas residents add 3 %  sales tax)

GOSUB GOSUB Int’l, Inc.
P.O. Box 275 501 E. Pawnee, Suite 430
Wichita, KS 67201 Wichita, KS 67211
(316) 265-9992 (31 6) 265-9858
* ( TRS-80 is a trademark o f Tandy Corp.)

Interesting Software
OSI presents OSI

$ 2 1 .9 5

All m achine code and fast! Our finest arcade 
game. Where it's you against the mean, 
menacing worm !

LIGHTNING

f

BOLT
$ 2 9 .9 5

The most extensive D&D f  adventure/fantasy for the 
O S I! You must traverse through the evil land of 
NOD, fighting and killing monsters every s tepo f the 
way! Your goal is to search out a certain treasure 
that will allow you to free the land from the evil Demi 
Gods. Takes up the entire disk and uses full co lo r 
graphics.

Send to:
Interesting Software 
15856 Ocean Avenue 
Whittier. CA  90604

Send for our free 
catalog of the finest 
OSI software. 10% 

^ f ^ i t M h i s j a d ^ ^

W hy you need The Inspector.
If you’re serious about programming, you need 

to set all your utilities together in one place — 
inside your Apple. The Inspector comes on an 

Eprom that simply plugs into the D8 socket, o r on 
a disk ready to merge with Integer Basic for 
automatic loading on boot. Either way, it stays at 
your fingertips, ready to call without isturbing 
your current program.

The Inspector puts you in total control of both 
m emory and disks. You can search forward 
and backwards, edit, read nibbles, ^

map disk space, dump the screen T f j p
to a printer, examine every secret 
of your Apple. Use The Inspector 
to repair blown disks, undelete 
files, input “illegal” commands,

read and alter files, locate strings in memory o r  on 
disk. The uses are endless. The manual, alone, is an 
education. And it’s always there when you need it.

You need the most powerful disk and memory 
utility available for your Apple. You need the 

Inspector.

See your local dealer, o r order direct for just 
$49.95. Mastercard and Visa holders order 
toll-free, 1-800-835-2246.

o w v °
OAAEGA M ICROWARE, INC

222 SO. RIVERSIDE PLAZA 
CHICAGO , IL 60606 

312-648-1944

m
Apple is a  registered trademark o f Apple Computer. Inc
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Figure 4: Stack Operations (Type 2)

Ca) P u s h • STDS C l)

C l ) B e fo r e C2) A f t e r

R0 34 12 R0 34 12

R1 00 10 R1 02 10

$1000 X X $1000 34

$1001 X X $1001 12

$1002 X X $1002 X X

$1003 X X $1003 X X

Cb) Po p P0PD3 C l)

C l ) B e fo r e C2) f t f te »r

R0 X X X X R0 34 12

R1 02 10 R0 00 10

$1000 34 $1000 34

$1001 12 $1001 12

$1002 X X $1002 X K

$1003 X X $1003 K X

Figure 5: Stack Operations (Type 3)

Ca) P u s h :  STP3 C l)

C l )  B e f o r e  02) R f t e r

R0 23 X X R0 23 X X

R1 00 8 0 R1 FF 7F

$7FFD X X $7FFD X X

$7FFE X X $7 F F E X X

$7FFF X X $7 F F F 23

$ 8 0 0 0 X X $ 8 0 0 0 X X

Cb) Po p LD5) C l)

C l ) B e f o r e C2) R f t e r

R0 X X X X R0 23 00

R1 7F R1 0 0 8 0

47FFD X X 4J7FFD X X

$7FFE X X $7 F F E X X

*7 F F F 23 $7 F F F 23

$e i300 X X $ 8 0 0 0 X X

L and m oving toward the center o f the 
list, w e look  for an element which has 
value greater than or equal to X. Then 
we start from  R and m ove toward the 
center o f the list until w e find an ele­
ment w ith  value less than or equal to 
X. These tw o elements are then ex­
changed. W e then continue m oving 
toward the center from both sides, ex­
changing elements to the left o f X  that 
are greater than or equal to X, w ith  
elements to the right o f X that are less 
than or equal to X.

W hen our paths cross, the list is 
said to  have been partitioned about X. 
Note that X  itself can be moved. When 
the partition is complete, all values to 
the left o f X  w ill be less than or equal to 
X, and all values to the right o f X w ill 
be greater than or equal to X. In addi­
tion, X  w ill have migrated to its proper 
position in the list and need not be con­
sidered further. W e thus have tw o sub­
lists to  be sorted.

As w e can consider on ly one list at a 
time, w e put the right-hand sublist 
aside for later consideration. W e do this 
by pushing its boundaries onto the

stack. The left-hand sublist is then par­
titioned in the same manner as the 
original list. Eventually the sublist be­
ing partitioned w ill be so short that it is 
trivia lly sorted. Then w e pull the ad­
dresses o f another sublist from the 
stack and continue to partition it until 
it too is sorted. If we repeat this process 
until the stack is empty, the result is a 
sorted list.

Quicksort is, on the average, one of 
the fastest sorting algorithms known. 
The number o f operations (com ­
parisons and exchanges) required to 
sort a list o f N  elements is o f the order 
o f N  times the base 2 logarithm of N. 
Compare this to the ubiquitous Bubble- 
sort, which requires an average of 
N-squarcd operations. The advantage of 
Quicksort thus increases rapidly w ith 
the size of the list to be sorted.

The program is shown in listing 1. 
It may appear to be quite long, but 
remember that the macros only have to 
be entered into your system once; you 
may use them for as many programs as 
you like w ithout reentering them. Ex­
cluding the macros, comments, and

assembler directive, the program is im ­
plemented in 74 lines o f code. An 
equivalent, non-recursive, implemen­
tation in Pascal took 38 lines. I leave to 
your imagination the number of lines it 
would take in 6502 assembly code!

T h e  p rogram  w as tested  on 
randomly-ordered lists of length 256 
bytes (128 addresses) and 4096 bytes 
(2048 addresses). Using a stopwatch, 
the shorter list took 2.0 seconds, and 
the longer list 35.5 seconds.

A  few  comments are in order. If the 
sort routine is to be used by a larger pro­
gram, parameters (L, R, and the loca­
tion  o f the user stack) can be passed by 
w ay o f page zero. You can actually 
place them  in to  the appropriate 
Sweet-16 register from the main pro­
gram. Another point is that the pro­
gram, as written, w ill only work for 
lists residing in memory locations 
below  $8000. Th is is because the 
algorithm used to calculate the middle 
element o f the list is |L + R)/2, and the 
addition w ill overflow  if L +  R exceeds 
SFFFF. The solution to this problem is 
to use the fact that L + (R -  L)/2 w ill

No. 44 -  January 1982 MICRO -  The 6502/6809 Journal 29



Table 1: Sweet-16 Instruction Set

O o-
C o d e  M n e m o n i c  O p e r a n d  Effect

— 3SW1 E En t e r  S W E E T I E
00 RTN Ret u r n  t o  c a l ling 6 5 B 2  p r o gram
01 BR (addr) U n c o n d itional branch
02 BNC ( a d d r ) B r a n c h  if N o  Carry
03 BC (addr) B r a n c h  if Ca r r y  flag set
06 BP (addr) B r a n c h  if prior result Plus
05 BM (addr) B r a n c h  if Prior result M i n u s
06 BZ (addr) B r a n c h  if pr i o r  result Zero
07 BNZ (addr) B r a n c h  if prior result Not Zero
08 BM1 (addr) B r a n c h  if prior result is -1
0 9 BNM1 (addr) B r a n c h  if prior result is not -1
Bfi BK E x e c u t e  6 5 B 2  B R K  Instruction
0 B RS Ret u r n  f r o m  S W E E T I E  s u b r o u t i n e
BC BS (addr) B r a n c h  to S W E E T I E  s u b r o u t i n e
0D U n a s s  i sned
BE U n a s s  i sned
0 F U n a s s  i sned
In SETR (Rn C onstant) Rn := C o n s t a n t
2n LD (Rn) RB := Rn
3n ST (Rn) Rn := RB
4n LD3 (Rn) RBH := 0; RBL := (Rn); Rn := Rn+1
5n STS (Rn) (Rn) := RBL! Rn := Rn+1
Bn LDD3 (Rn) RBL := (Rn); Rn := Rn+1; 

RBH := (Rn); Rn := Rn+1
7n STD3 (Rn) (Rn) := RBL; Rn := Rn+l; 

(Rn) := RBH; Rn := Rn+1
Bn POP3 (Rn) Rn := Rn-l; RBL := (Rn); R0H := 0
9n STP3 (Rn) Rn := Rn-l; (Rn) := RBL
fin ADD (Rn) RB := RB + Rn
Bn SUB (Rn) RB := RB - Rn
Cn P0PD3 (Rn) Rn := Rn-l; R B H  := (Rn); 

Rn := Rn-l; R B L  := (Rn)
Dn C P R (Rn) R13 := RB - Rn; Set s t a t u s  resister
En INCR (Rn) Rn := Rn+1 (16-bit increment)
Fn DECR (Rn) Rn := Rn-l (16-bit decrement)

g ive the same result w ithout overflow 
and to m odify the program accordingly.

Sweet-16 and the Apple II Plus

When I got m y Apple II Plus home 
from the dealer in February 1980, I was 
surprised to discover that the m ini­
assembler, the step and trace functions, 
and Sweet-16 were not included. (The 
miniassembler and Sweet-16 resided in 
leftover space in  the Integer BASIC 
RO M  and step and trace were casualties 
o f the Autostart R O M .) I soon 
discovered, however, that the source 
code fo r the m in iassem bler and 
Sweet-16 were in the "R ed  B ook ," the 
January 1978 edition of the Apple II 
Reference Manual, which was then pro­
vided by Apple w ith  its computers. The 
source code for Sweet-16 was also 
published by Steve W ozniak, the 
author, in the Novem ber 1977 issue of 
Byte. I therefore lost little  tim e in 
relocating first the miniassembler and 
then Sweet-16 to RAM . I  chose to  put 
Sweet-16 at $7689 because I then had a 
32K cassette system. (That location 
also works for a 48K disk system.) The 
only tricky part o f the relocation was 
the instruction at $F69E/$769E, which 
had to be changed from LD A  #$F7 to 
LD A  #$77. If you were going to relocate

Sweet-16 to $9089, for example, this 
instruction would be changed to LDA 
#$91. This is the high-order byte used 
by an internal jump table.

Listing 2 is a disassembled version 
o f the relocated Sweet-16 interpreter 
that I  use in m y Apple II Plus.

SPEED16

Sweet-16 spends much o f its time 
decoding instructions. Specifically, it 
maintains its own program counter (in 
R15), fetches op-codes, uses a jump 
table to decide which subroutines to 
call to execute the op-code, and keeps 
track o f status. A ll o f this takes time, 
and all o f it is overhead.

The Sweet-16 macros discussed 
above translate the mnemonics into 
Sweet-16 op-codes, which are then 
decoded by the Sweet-16 interpreter in­
to the appropriate actions. By taking 
fuller advantage o f the power o f the 
macroassembler, w e can elim inate the 
middleman and translate the mnemon­
ics directly into the appropriate ac­
tions. Th is com pletely elim inates the 
need for Sweet-16 to fetch and decode 
op-codes. In fact, it eliminates the need 
for op-codes! It also eliminates, as w ill

be seen, the need for a separate program 
counter and subroutine return stack. 
W ith  much o f the overhead eliminated, 
the resulting program w ill run con­
siderably faster.

You may be wondering, "W h a t's  
the catch?" The catch, if you want to 
call it that, is that the object code pro­
duced w ill not be nearly as compact as 
Sweet-16 op-codes. Th is m ay or may 
not be a problem, depending on the 
application.

A ll this is accomplished w ith  a new 
set o f macros which I have taken the 
liberty o f calling "SPEED16". The 
mnemonics and their effects are the 
same as described in table 1 for 
Sweet-16, but the method o f im ple­
mentation is quite different. Because 
the program counter and return stack 
have been eliminated, the uncondi­
tional branch ("B R " ) and subroutine 
call ("B S " ) are implemented using ab­
solute rather than relative addressing. 
For the same reason, R12 and R15 can 
be used as general purpose registers. 
The "@ S W 1 6 " instruction serves the 
same purpose as before, but its im ­
plementation is greatly sim plified ; in 
SPEED 16 it merely has to call the 
m onitor's routine for saving registers. 
Sim ilarly, the " R T N "  instruction 
m erely calls the monitor's routine for 
restoring registers.

The SPEED 16 macros are shown in 
listing 3 w ith the demonstration pro­
gram. Only two m inor changes w ere re­
quired to the source instructions o f the 
Quicksort routine. Both involved  rela­
tive branch instructions that had to  be 
changed to absolute branches (because 
the SPEED 16 object code is not as com ­
pact) and both were flagged by the 
assembler. After these tw o changes 
were made, the program ran correctly. 
N ote that the object code produced is to 
the left and below each mnemonic, and 
is considerably longer than that produced 
by the Sweet-16 macros. Again using a 
stopwatch, the progam ran in  1.0 
seconds for the 128 element sort and 
14.5 seconds for the 2048 elem ent sort.

Some o f the SPEED 16 macros im ­
plement the desired actions directly, 
including SETR and all the branching 
instructions. Note that the conditional 
branching instructions must ascertain 
the status o f the Sweet-16 machine via  
R14H and/or the register containing 
the last result. The remaining instruc­
tions are implemented using calls to 
subroutines w ithin the Sweet-16 inter­
preter. Before these subroutines are 
called, two times the register number 
must be put in the X register and in 
R14H. For the CPR instruction, the Y

30 MICRO -  The 6502/6809 Journal No. 44 -  January 1982



register must also contain tw o times 13 
(to indicate R13 as the result register). 
The op-code decoding function o f the 
Sweet-16 interpreter is thus com pletely 
bypassed.

Conclusions

W hich set o f macros should you 
choose? Using the Quicksort program 
for the 2048 item  sort as a benchmark, 
some comparisons can be made. Using 
the Sweet-16 macros, the program 
assembled in 101 bytes and ran in 35.5 
seconds. Using the SPEED16 macros, 
the program assembled in 586 bytes 
and ran in 14.5 seconds. It is, thus, a 
tradeoff o f speed versus compactness. It 
should be pointed out, however, that a 
program can be run under either set of 
macros w ith  little  or no change so that 
you can use whichever set o f macros 
suits your needs at the moment. 
Because the instruction set is virtually

the same, there is no "learning curve" 
in  switching from  one to the other.

Several other comments are in 
order. First, although the original 
Sweet-16 has three unused op-codes 
(SOD, $0E, and $0F), extending the in­
struction set would be relatively d if­
ficu lt. Because the SPEED16 im ­
plementation uses no op-codes, exten­
sion o f its instruction set using macros 
is relatively trivial. An example o f a 
desirable extension would be an in­
struction to m ove the contents o f one 
register to another w ithout going 
through the accumulator. Or you 
might need to add a multiply instruc­
tion. Sixteen-bit shift instructions 
would also be convenient.

One cosmetic changc that would 
sim plify the use o f either set of macros 
would be to add "a liases" to several in­
structions. For example, the S TD @  in­
struction is sometimes used to push a 
16-bit quantity onto a stack. An appro­
priate alias would be the macro

!!!PUSHD@  MD (REG)
STD@ (REG)
.ME

For 16-bit processing on the 6502, it 
makes sense to use a virtual machine 
such as Sweet-16 to simplify the pro­
gramming effort. Hopefully this article 
w ill make the job easier, whether you 
choose to use the Sweet-16 macros or 
the SPEED 16 macros.

Charles T ay lo r is a Lieutenant 
Com m ander in the U.S. N avy  and is 
currently on the facu lty o f the Naval 
Postgraduate School, where he teaches 
courses in Operations Research, Statistics, 
and Com puter Science. H e became 
involved  w ith  com puting in 1966, writing 
A L G O L  programs for a Burroughs B5500. 
H e has since worked on and o ff w ith 
com puters ranging from  the Apple II to the 
IBM  3033AP and w ith  languages ranging 
from  various assembly languages to Pascal, 
FO R TR AN , C , P ILO T , and APL.

Listing 1

Q U I C K S O R T  
; *  *■
; *  S W E E T 1 6  DEMO *
; *  PROGRAM  *
; *  +•
; »  B Y  *
; *  *
5 *  C .  F .  T A Y L O R , J R .  *
?*: *

A P R I L  1 9 S 1

; *
*

. BO $£000
■ OS
S S W E E T  I E  M ACROS 
; B Y  R . C . V I L E ,  J R .
; M IC R O  1 2 0 : 2 5 )
; M O D IF IE D  B Y
* C .  F .  T f iY L O R , J R .  
J f t P R I L  1 9 S 1

S E T R .  MD (R E G  H D D R )

. B Y * 1 0 + R EG

.  S E HDDR

• ME

LD .  MD (R E G )

• B Y S 2 0 + R E G
.  ME

S T .  MD ( R E G )

.  B Y * 3 0 + R EG

■ ME
L D 3 .  MD ( R E G )

.  B Y * 4 0 + R E G

■ ME
S T S .  MD (R E G )

.  B Y * 5 0 + R EG
■ ME

LD D 3 .M D ( R E G )

.  B Y 4 E 0 + R E G

.  ME
S T D 3 .  MD ( R E G )

.  B Y S 7 0 + R E G

.  ME
PO P3 .  MD ( R E G )

! ! (S T P 3  

!!!O D D  

! ! !S U B  

!‘!P 0 P D 3  

! ! ! C P R  

! ! ! I N C R  

! ! ! D E C R  

! !‘RT N  

! ! ! R E L B R  

! ! ! BR

! ! ! BNC

! ! • BC

! ! ! B P

! ! ! BM

• B Y * 8 0 + R E G

. M E

. M D (REG)

. B Y S 9 0 + R E G

. M E

. M D (REG)

. BY * 0 0 + R E G

. M E

. M D (REG)

. BY S B 0 + R E G

. M E

. M D (REG)

. BY S C 0 + R E G

. M E

. M D (REG)

. B Y S D 0 + R E G

. M E

. M D (REG)

. B Y * E 0 + R E G

. M E
■ M D (REG)
. B Y * F 0 + R E G

. M E

. M D

. B Y 00

. M E

. M D ( L O C )

. B Y L O C - = - l

. M E

. M D (W H E R E )

. B Y 1
R E L B R  (W HER I
. ME
. MD (W H E R E )
. B Y 2
R E L B R  (W H ER I
■ ME
. MD (W H E R E )
. BY 3
R E L B R  (W H E R E )
■ ME
.M D  (W H E R E )
.  B Y  a
R E L B R  (W H E R E )
■ ME
.M D  (W H E R E )  
. B Y  5
R E L B R  (W H E R E )  

.  ME

• 1 1 BZ .M D  (W H E R E )
.  B Y  6

R E L B R  (W H E R E )  
.  ME

! ! ! BNZ •MD (W H E R E )
.  B Y  7

R E L B R  (W H E R E )  
.  ME

! 1 ! BMS • MD (W H E R E )

.  B Y  8
R E L B R  (W H E R E )
• ME

! ! ! BNM1 .M D  (W H E R E )
.  B Y  9
R E L B R  (W H E R E )  
• ME

• ! ! B K .  MD
.  B Y  S f l  
.  ME

• ! * RS .  MD
. B Y  S B  
.  ME

! ! I B S •MD (W H E R E )

.  B Y  * C
R E L B R  (W H E R E )  
• ME

! ! I3 S W 1 E .  MD
J S R  S 7 E 8 9
.  ME

R 0 L . D E  * 0 0
R0H .D E  * 0 1

L I . D E  * 7 5 0 0  ; S 0 R T  FROM

L 2 .D E  *7 S K fc  STO
I .  D E  1
J .  D E  2
L .  D E  3
R .  D E  a
X . D E  5
f l l .  D E  E
M ID P T .  D E  7
f l j • D E  S
H10 .  D E  10
H P .  D E  11

! I N I T I A L I Z E

.  E S
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MICRObits
M ICRO  is increasing the cost of 

c lass ified  insertions (n ow  ca lled  
M ICRObits) to $25.00 each, prepaid, 
beginning w ith  the January '82 issue. 
However, M IC R O  subscribers can 
advertise in M ICRObits, one time, at 
the old rate o f $10.00. (One $10.00 ad 
per subscriber, subsequent ads $25.00.) 
To  submit an ad to M ICRObits, send 
typewritten copy to reach M ICRO  by 
the 20th o f the second month before 
the issue you would like the ad to 
appear in (i.e., by January 20th for the 
March issue). 40-word text lim it. Late 
ads held for next issue. Send to: 

M ICRObits 
P.O. Box 6502 
Chelmsford, M A  01824

Used Com puter Exchange

Save time, m oney and mistakes. List 
as Buyer/Seller — get pricing advice 
w ith  names and phone numbers of 
those who meet your criteria on first 
call. Apples, PETs, Atari, OSI, 
printers, CRTs, etc. 600+ listed.
Pay only for results. Call:

(703) 471-0305 or 
(800) 336-3393 
Used Computer Exchange 
11484 Washington Plaza West 
Reston, V A  22090

TRS-80 Color Computer Game

Play "B rickaw ay" on any 
configuration o f the Color 
Computer. A  high-speed arcade game 
in 6809 machine language with 
realistic sound and brilliant colors. 
O n ly $7.00 postpaid. Requires 
joysticks, sold on cassette.

Britt Monk, CDP 
P.O. Box 802 
Elyria, O h io 44036

KIM-1/OSI C1P Hardware

General expansion board adds 
m em ory and ports. Construction 
manual —  $10.00. Real-time clock 
manual describes hardware/software 
for interfacing through expansion 
board — $10.00. TimeStack 
operating system implements 
programmable controller using 
expansion board and real-time clock. 
Manual —  $10.00. $1.00 for 
specifications/notes.

Hunter Technical Services
P.O. Box 359
Elm Grove, W I 53122

(Continued on page 101)
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Listing 1 (Continued)
a s w i s ■ CALL S W E E T 1 6

6 0 0 0 -  2 0  8 9  7 5
S E T R  I S P  * 7 9 0 0 )  iS T O C K  P O IN T E R

6 0 0 3 -  I B
6 0 0 4 -  0 0  7 9

S E T R  C R 1 0  * 7 9 0 0 )  ;S 0 V E  FO R  L O T E R

6 0 0 5 -  1 0
6 0 0 7 -  0 0  7 9

S E T R  ( 0  L I ) ; F I R S T  ADDR TO  S O R T

6 0 0 9 -  1 0
6 0 0 0 -  0 0  7 5

S T D 3  I .S P ) !P U SH

5 0 0 C -  7 B
S E T R  ( 0  L 2 ) ! L A S T  ADDR TO  S O R T

6 0 0 D -  1 0

6 0 0 E -  F E  7 5
S T D 3  C S P ) » PUSH

5 0 1 0 -  7 B

S L 0 0 P 1  I S  T H E

! CO N TRO L LO O P OND

! D E C ID E S  W H ICH  S U B L I S T
iT O  P A R T IT IO N  N EX T

L 0 0 P 1 P 0 P D 3  C S P ) ;G E T  B O U N D A R IE S
6 0 1 1 -  C B

S T  C R ) •>OF N EX T  S U B L I S T
6 0 1 2 -  3 4

PO PD S  C S P ) ; t o  p a r t i t i o n

6 0 1 3 -  C B
S T  C L )

6 0 1 4 -  3 3

• L 0 0 P 2  D D ES TH E
! A C T U O L  P A R T IT IO N IN G

L 0 0 P 2 L D  C L ) i  I  :=  L
6 0 1 5 -  2 3

S T  C l )

6 0 1 6 -  31
L D  C R ) ; J  :=  R

6 0 1 7 -  2 4
S T  C J )

6 0 1 8 -  3 2
ADD C L ) ; R 0  :=  L+ R

6 0 1 9 -  0 3
R TN iB A C K  TO  6 5 0 2

6 0 1 0 -  0 0
5 0 1 B -  4 6  01 L S R  * R 0 H ■ D IV ID E  B Y  2

6 0 I D -  6 6  0 0 ROR * R 0 L

6 0 1 F -  0 9  F E LD A  # S F E iM A S K  ODD B I T
6 0 2 1 -  2 5  0 0 AND * R 0 L

6 0 2 3 -  8 5  0 0 S T A  * R 0 L iT O  G E T  EV EN  WORD BO U N D A R Y
3 SW 1 5 5 8 0 C K  TO  S W E E T 1 6

6 0 2 5 -  2 0  8 9  7 6
S T  C M ID P T ) 5 SA V E  R E S U L T

6 0 2 8 -  3 7
L D D 3  C M ID P T ) ! F E T C H  T H A T  IT E M

5 0 2 9 -  6 7
S T  C X ) iM ID D L E  E L E M E N T  O F  L I S T

6 0 2 0 -  3 5
e

• L 0 0 P 3  IN T ER C H O N G ES  E L E M E N T S
5 TO  A C C O M P L IS H  P A R T IT IO N
: A B O U T  M I D P T C V A LU E  X )

L 0 0 P 3

5LO O P 4  F IN D S AN E L E M E N T
; t o  L E F T  O F  M ID P T  W ITH

; V A L U E  > X

L 0 0 P 4 LD D 3  C l ) i f i C I )

6 0 2 B -  6 1
S T  C A I ) ; s o v e

6 0 2 C -  3 6
C P R  C X ) ;L O O P

6 0 2 D -  D 5
BN C  C L 0 0 P 4 ) <U N T I L  A C I ) ) = X

6 0 2 E -  0 2
6 0 2 F -  F B

D E C R  C l ) ! A D JU S T  P O IN T E R
6 0 3 0 -  F I

D E C R  C l )

6 0 3 1 -  F I



T .M .

S E N S IB L E  SO FT W A R E . INC . i s  p l e a s e d  t o  i n t r o d u c e . . .  
, f t w a r e /  OUR 1981 COLLECTION OF SUPERIOR SOFTWARE FOR THE APPLE COM PUTER ...

APPLESOFT-PLUS STRUCTURED BASIC [APLUS] SEB.OO
32K+  , Disk II , ROM/RAM Applesoft, Apple ll/Apple II +
APLUS Is a 4K machine language utility that adds the following structured programming commands to Applesott basic: 1) W HEN ..ELSE . .F IN . 2) UNTIL, 3) 
WHILE, 4) UNLESS, 5) CASE. 6) SELECT (variable), and 7) (OTHERWISE). Multi-line IF ..THEN  statements are also supported. APLUS allows the use ot 
"named" subroutines or "procedures" The programmer can now instruct a program to "DO CURVE-FIT" without worrying about the location ot the 
subroutine APLUS automatically indents "& LIST"ed programs to clarity the logic flow. The APLUS "&C0NVERT" command replaces the above structured 
programming commands with "G 0 T 0 " 's  and "G 0 SU B " 's  to provide a standard Applesoft program as output. New programs can now be written using 

"G 0T0"-le ss logic.

APPLESOFT PROGRAM OPTIMIZER [AOPTJ ffiSO.OO
32+  , Disk II , ROM/RAM APPLESOFT, Apple ll/Apple II +
AOPT is a 2.2K machine language utility that will substantially reduce the size of an Applesoft program without affecting the operation of the program. AOPT 
automatically: 1) Shortens variable names, 2 ) Removes remarks, 3) Removes unreferenced lines, 4) Appends short lines together, 5) Removes extra colons, 
and 6) Renumbers line numbers. AOPT will convert a verbose, well documented, development version of a program into a memory-efficient, more secure, pro­
duction version of the same program. This is the ORIGINAL and the BEST optimizer on the software market today!

DOS PLUS S25 .00
32+  . Disk II , DOS 3 .3 , Apple ll/Apple II + „
DOS PLUS is the software solution for living with both 13-sector (DOS 3 .1 . 3 .2 , and 3 .2 .1 ) and 16 sector (DOS 3.3) Apple diskettes, DOS PLUS adds 8 new 
commands to Apple DOS. Three ot these are built-in and five are user definable. The built in commands include: 1) " . F "  to " f lip " between DOS 3 .2 and 3.3 
(The user need not re-boot and any program that resides in memory will not be affected by the flip. The DOS version can even be changed within a program!), 2) 

S "  status command informs you what DOS version is  currently active, and 3) " . B "  BLOAD- analysis is also provided to inform the user of the starting ad­
dress and length of the last accessed binary file. DOS PLUS also includes a DOS COMMAND CHANGER program to allow easy customization of Apple DOS com­

mands fo suit individual tastes.

DISK ORGANIZER II —N EW — S30 .00
48K, Disk II . Apple ll/Apple II +
DO II is the fastest and friendliest utility available today lor organizing files on an Apple II diskette. DO II provides the following functions: 1) TITLING in Nor­
mal. Inverse. Flashing, Lower case, and other characters normally not available, 2) CUSTOM REORDERING of the directory, 3) ALPHABETIZING, 4) DYNAMIC 
DISPLAY of ALL filenames on a diskette (including deleted files), 5) RENAMING files with the same character options as TITLING, 6) UNDELETING, 7) 
DELETING. 8) PURGING deleted files. 9 ) LOCKING (all or some), 10) UNLOCKING (all or some), 11) USE of DOS sectors for increased data storage, and 12) a 
SIMULATED CATALOG to show the modified directory before it is written to the diskette. DO II is completely MENU DRIVEN and attains it’s speed by altering a 
RAM version of the catalog. DO II uses a very powerful SMART KEY to automatically locate the next valid filename for any specified disk operation. Compatible 
with DOS 3 .1 . 3 .2 . 3 .2 .1 . and 3.3 as well as MUSE DOS to allow manipulation of SUPER TEXT files! (Note: Updates available for $5.00 and original diskette.)

PASCAL LOWER CASE —N EW — SEB.OO
48K + , Disk II , Apple II / Apple II + , Language System
This is the most recent commercially available LOWER CASE MOD lor Pascal for the Apple II . It is the only currently available modification that is compatible 
with both versions of Pascal (1 .0  and t . 1). The Pascal version is automatically checked prior to updating system Apple. If you have any of the hardware lower 
case adapters you can now input the following characters directly from the keyboard: | -» v  C  -■ and \ . This modification does NOT interfere 
with any of the 'Control' character lunctions implemented by the Pascal environment and will 'undo' any alterations made by other commercially released 

modifications

QUICKLOADER $25.00
4 8 K + , Disk II , Apple II/Apple II + —  (2 Disks)

If you find yoursell doing the same things over and over -  OL will help you do it faster! QL is a unique disk that lets you load DOS, a language card (optionally), 
and an application program ot your choice extremely rapidly. OL boots as a 13 or 16 sector diskette and is easy to set up and use. To change the setup, you 
merely load your Apple RAM with the new data and use the "RECONFIGURE" option of QL. The next time you boot your QL d isk, it will quickly load your new 
setup (Lanquaqe Card, DOS, Application program) into your Apple! OL can reduce the time to perform these functions by up to 80% ! Now that you've read 
this, you say "But I can already do all ol that!" OL doesn't do anything new -  it just does it MORE CONVENIENTLY and FASTER! Try it, you'll like it!

DISK RECOVERY [“THE SCANNER”) S30 .00
48K+  . Disk II , Apple ll/Apple 11 +
This program is  long overdue. You need no longer be concerned with the problem of physically damaged disks. Just as "Apple Pascal" provides a "BAD 
BLOCK SCAN" DISK RECOVERY will do a complete scan of your Apple diskettes' recording surtace. Damaged areas will be "marked as used in the disk 
directory so that no attempts will be made to "W R ITE" fo a bad sector. The VTOC will be completely redone to reflect both the bad sectors and actual disk 
usaqe A complete report is generated advising the user ot all corrections. A resulting "D ISK MAP" is presented for your review. The greatest advantage ot
this program over the other versions is that it can be used on either NEWLY INITIALIZED DISKS or disks that ALREADY CONTAIN PROGRAMS as well as the
SPEED of analysis. THE SCANNER is fully compatible with both 13 and 16 sector diskettes. This is a must for all Disk II owners!

A LSO  A V A ILA B LE : SENSIBLE SOFTWARE, INC.
S U P E R  D IS K  C O P Y  II I ...................................8 3 0 . 0 0  6619 PERHAM DRIVE /  W. BLOOMFIELD, MICHIGAN 48033

M U L T I -D IS K  C A T A L O G  II I .......................... S E B .O O  313-399-8877

T H E  ,Nn=W P R O T C C T O R ............................M S a . O a  ^

L U N A R  L A N D E R  I I ...........................................ffl-IB.OO ^
M A S T E R  M A Z E ............................................... S 1 B .O O
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; L O O P S  F IN D S  ON E L E M E N T 6 0 5 C -  2 0
I T O  R IG H T  O F  M ID P T  W ITH C P R C S P ) iS T O C K  E M P T Y ?
iV A L U E  < 

"

X 6 0 5 D -  DB
BC  C E X I T ) i  Y E S

LO O P S LD D 3  C J ) 5 0 C J ) 6 0 5 E -  0 3
6 0 3 2 -  6 2 6 0 5 F -  0 2

D E C R  C J ) iC O M P E N S A T E B R  C L 0 0 P 1 ) iN O
6 0 3 3 -  F 2

D E C R  C J ) iF O R  O U T O - IN C R .
8 0 6 0 -  0 1  
6 0 6 1 -  O F

6 0 3 4 -  F 2 E X I T RTN iD O N E
S T  C O J ) 6 0 6 2 -  0 0

6 0 3 5 -  3 8
L D  C X )

6 0 6 3 -  6 0 R T S

.E N
6 0 3 8 -  2 5

C P R  C O J ) IL O O P  U N T I L

6 0 3 7 -  D S

6 0 3 8 -  0 3
B C  C E N D L 0 0 P 5 )  S O C J )< = X

6 0 3 9 -  0 4
D E C R  C J )

L i s t i n g  2

6 0 3 A -  F 2
D E C R  C J ) 7 E5 J9 - 2 0  4 0 F F J - ir f S F F 4 0

6 0 3 B -  F 2
7 6 S C - 6 8 P l A

B R  C L 0 0 P 5 ) 7 6 3 D - S 5  I E S T A s i t

6 0 3 C -  0 1
7 6 S F - B S P L A

6 0 3 D -  F 4
7 E 9 0 - 9 5  I F S T A S 1 F

EN D LO O P5 7 6 9 2 - 2 0  S 3 7 8 J S R * 7 6 9 3
; 7 6 3 5 - AC 9 2 7 8 JM P * 7 6 9 2
LD  C J ) 7 8 9 8 - EG  i E : n c * 1 E

6 0 3 E -  2 2 7 6 9 0 - D 0 0 2 BN E * 7 6 9 S
C P R  C l ) :  I F  i ) j 7 6 9 C - EE  I F IN C * 1 F

b lf l- Jh -  U l BN C  C E N D L 0 0 P 3 )  iG O T O  EN D LO O P3
7 6 3 c -
7 6 0 0 -

0 9  7 7  
4 S

l DA

PHO
# * 7 7

6 0 4 0 -  0 2 7 6 0 1 - 0 0  0 0 l DY # * 0 0
6 0 4 1 -  0 6 L D  C O I ) i O C I )

7 6 0 3 - B1 I E LD A C S - IK ' ,  Y
7 E A 5 - 2 9  H F ONI) ! r * 3 F

6 0 4 2 -  2 6 S T D S  C J ) ! E X C H A N G E  Q C I )
7 6 0 7 -
7 6 0 8 -

m
0 0

O S L
~ n i

6 0 4 3 -  7 2 D E C R  C J ) iO N D  O C J )
7 6 0 9 -
7 S A 0 -

4 0
5 l  - E

L ' - '

E U R l . » ! t i  t
6 0 4 4 -  F 2 D E C R  C J ) iO D J  P O IN T E R  TO

7 6 0 C -
? S 0 £ -

F 0  0 B  
3 6  ID

B ED
S T X

S 7 6 B 9
* ;D

6 0 4 5 -  F 2 D EC R  C J ) i P R E V IO U S  E L E M E N T
7 'iB 0 ~  
76 B 1 —

4 0 '-S P
L S *

6 0 4 6 -  F 2 D EC R  C J ) 7 G B 2 - 4 0 L S 3
7 S B 3 - 0 8 “ OY

6 0 4 7 -  F 2 L D  C O J ) iO C J )
7 6 8 4 - B 9  E l 78 1.1)0 * 7 6 E 1 , Y
7 6 B 7 - 4 8 PHO

6 0 4 6 -  2 8 S T D S  C l ) ! F I  N IS H  EX C H A N G E
7H .B 8—
7 6 B 9 -

8 0
E 8  j E

R T S
IN C * 1 E

6 0 4 9 -  7 1  E N D L 0 0 P 3 L D  C J ) iL O O P  U N T I L
7 6 B B -
7 6 B D -

D 0  0 2
E 6  I F

BNfc
IN C

* 7 8 B F
*1*-'

6 0 4 0 -  2 2 C P R  ( I ) i l  > J
7 6 B F - BD  E 4 / 6 LUO S 7 6 E 4 ,  X
7 6 C 2 - a s PHA

6 0 4 B -  D l B C  C LO O P 3 )
7 h C 3 - O S i l ) LD A * 1 D
7 6 C 5 - aA L S R

6 0 4 C -  0 3 7 S C 8 - 8 0 R T S

6 0 4 D -  DD . 7 6 C 7 — 6 S P LO

L D  C R )
7 6 C S -
7 6 C 9 -

b S
2 0  3 F F F

P LO
J S R * F F 3 F

6 0 4 E -  2 4 C P R  C l ) i I F  I ) = R  TH EN
7 B C C -
7 b C F -

ec I E  
B i  I E

50 JMP
LD A

C 3*00 I E )  
C * 1 E ) i Y

6 0 4 F -  D l BN C  C E N D IF ) iG O T O  E N D IF
7 S D 1 -
7 6 0 3 -

3 5  01  
s s

S T A
D EY

* 0 i ,  X

6 0 5 0 -  0 2 7 S D 4 - 81  I E LD A C * 1 E ) . Y

6 0 5 1 -  0 4 L D  C l ) i  P U S H  FO R  L O T E R
7 6 0 6 -
7 E D S -

9 5  0 0  
9 8

S TO
T Y A

* 0 0 ,  X

6 0 5 2 -  2 1 S T D S  C S P ) ! P A R T IT IO N IN G
7 6 D 9 -
7 6 0 0 -

3 S
6 5  l E

S E C
ODC * 1 E

6 0 5 3 -  7 B L D  C R ) i  C R IG H T  P O R T  O F  L I S T )
7 6 D C -

7 6 D E -
3 5  I E  
9 0  0 2

S T A
BCC

a. I E  
■S76E2

6 0 5 4 -  2 4 S T D S  C S P ) ;
7 6 E 0 -
7 S E 2 -

£ 6  IF  
6 0

IN C
RTS

*1 F

6 0 5 5 -  7 B

EN D  I F L D  C J ) iP R E P O R E  TO  P A R T IT IO N
7 5 E 3 -
7 S E S -

0 2  F 9  04 
9 E  2 5  OF

9D 0D ;  Jum p T a b le
16 B2 4 7  B9 51

6 0 5 6 -  2 2

S T  C R )
i L E F T  P A R T  
I R  :=  J

7 6 F 0 -
7 G F S -

C0 2 F  C9 
0 5  3 3  ES

5B 1)2 SS DD BE 
70  3 3  IE  E 7  8 5

7 7 0 0 - E 7  £ 7  E7

6 0 5 7 -  3 4 LD  C L )
7 7 3 3 - I t f  CO B P L * 7 6 C F

6 0 5 8 -  2 3 C P R  C R ) I  I F  L  <R
7 7 0 5 -
7 7 0 7 -

B5 0 0  
8 5  0 0

LDA
S TA

* 0 0 ,  X 
* 0 0

6 0 5 9 -  D 4 BN C  C L 0 0 P 2 )
7 7 0 9 -
7 7 0 B -

B5 01 
8 5  01

LD A
STO

* 0 1 ,  X 
*0 1

6 0 5 0 -  0 2 7 7 0 D - 6 0 RTS

6 0 5 B -  B 9 L D  C R 1 0 ) iO R IG  V O L  O F  S P
7 7 0 E - 0 5  00 LDO * 0 0
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7 7 1 0 - 9 5 0 0 S T A * 0 0 .  X

7 7 1 2 - A 5 01 LD A 9.01
7 7 1 4 - 9 5 0 1 S T A * 0 1 ,  X

7 7 1 6 - 6 0 R T S
7 7 1 7 - A 5 0 0 LD A $ 0 0
7 7 1 9 - 81 0 0 S T A ( * 0 0 . X )

7 7 1 8 - AO 0 0 L D Y t t * 0 0

7 7  ID — 8 4 ID S T Y S ID
7 7 1 F - F 5 0 0 IN C * 0 0 .  X
7 7 2 1 - D0 0 2 BN E * 7 7 2 5

7 7 2 3 - F E 0 1 IN C * 0 1 .  X

7 7 2 5 - 6 0 R T S
7 7 2 6 - A I 0 0 LD A ( * 0 0 .  X )

7 7 2 8 - 3 5 0 0 S T A * 0 0

7 7 2 A - A 0 0 0 L D Y # * 0 0

7 7 2 C - 2 4 01 S T Y * 0 1

7 7 2 E - F 0 ED B EQ S 7 7 1 D
7 7 3 0 - A 0 0 0 LD Y 4 **0 0

7 7 3 2 - F 0 0 6 B E D * 7 7 3 A
7 7 3 4 - 2 0 6 6  7 7 J S R * 7 7 6 6
7 / 3 7 - A l 0 0 LD A ( * 0 0 .  X )

7 7 3 9 - A S TA Y

7 7 3 A - 2 0 6 6  7 7 J S R * 7 7 6 6

7 7 3 D - A l 0 0 LD A ( * 0 0 .  X )
7 7 3 F - 3 5 0 0 S T A * 0 0
7 7 4 1 - 8 4 01 S T Y * 0 1

7 7 4 3 - A 0 0 0 L D Y 4 **0 0

7 7 4 5 - 3 4 ID S T Y * 1 D
7 7 4 7 - 6 0 R T S
7 7 4 8 - 2 0 2 6  7 7 J S R * 7 7 2 6
7 7 4 8 - A l 0 0 LD A ( * 0 0 . X )

7 7 4 D - 3 5 01 S T A * 0 1

7 7 4 F - 4 C I F  7 7 JM P * 7 7  I F
7 7 5 2 - 2 0 1 7  7 7 J S R * 7 7 1 7

7 7 5 5 - A 5 01 LD A * 0 1

7 7 5 7 - 81 0 0 S T A ( * 0 0 . X )

7 7 5 9 - 4 C I F  7 7 JM P S 7 7 1 F
7 7 5 C - 2 0 6 6  7 7 J S R * 7 7 6 6
7 7 5 F - A 5 0 0 LD A * 0 0

7 7 6 1 - 81 0 0 S T A ( * 0 0 .  X )

7 7 6 3 - 4C 4 3  7 7 JM P * 7 7 4 3
7 7 6 6 - B 5 0 0 LD A * 0 0 .  X
7 7 6 3 DS 3 2 -BN E- ■S776C

7 7 6 A - D6 01 D EC * 0 1 .  X
7 7 6 C - D 6 0 0 D EC * 0 0 .  X
7 7 6 E - 6 0 R T S
7 7 6 F — A 0 0 0 L D Y * * 0 0
7 7 7 1 - 3 8 S E C
7 7 7 2 — A 5 0 0 LD A * 0 0
7 7 7 4 - F 5 0 0 S B C * 0 0 .  X
7 7 7 6 - 9 9 0 0 0 0 S T A * 0 0 0 0 .  Y
7 7 7 9 - A 5 01 LD A * 0 1
7 7 7 8 - F 5 01 S B C * 0 1 ,  X
7 7 7 D - 9 9 01 0 0 S T A * 0 0 0 1 . Y
7 7 3 0 - 9 8 T Y A

7 7 8 1 - 6 9 0 0 ADC < t*00
7 7 8 3 - 3 5 ID S T A S ID
7 7 8 5 - 6 0 R T S
7 7 3 6 - A 5 0 0 LD A * 0 0
7 7 8 8 - 7 5 0 0 ADC * 0 0 .  X
7 7 S A - 8 5 0 0 S T A S 0 0
7 7 8 C - A 5 0 1 L D A * 0 1
7 7 8 E - 75 01 ADC * 0 1 ,  X
7 7 9 0 - A 0 0 0 L D Y 4 * 0 0
7 7 9 2 - ^ 0 £ 9 B EQ S 7 7 7 D
7  7 9 4 - A 5 I E L D A * 1 E
7 7 9 6 - 2 0 19 7 7 J S R * 7 7 1 ,9
7 7 9 9 - A 5 I F L D A * 1 F
7 7 9 8 - 2 0 19 7 7 J S R * 7 7 1 9
7 7 9 E - 1 3 C i_C
7 7 9 F - 8 0 0 E B C S S 7 7 H F
7 7 A 1 - B i I E LD A ( * 1 E ) .  Y
7 7 A 3 - 10 01 B P L * 7 7 A 6
7 7 A 5 - S S D E Y
7 7 A 6 - 6 5 i t ADC * 1 £
7 7 A S - S 5 I E S T A S i c
7 7 A A - 9 8 T Y A
7 7 A B - 6 5 I F ADC S i F

7 7 A D - 3 5 I F S T A S 1 F
7 7 A F - 6 0 R T S
7 7 8 0 - B 0 E C B C S S 7 7 9 E
7 7 B 2 - 6 0 R T S
7 7 8 3 - 0A A S L
7 7 B 4 - AA T A X
7 7 B 5 - 8 5 01 LD A * 0 1 .  X

7 7 B 7 - 1 0 E S B P L S 7 7 A 1

7 7 B 9 - 6 0 R T S
7 7 B A - 0A A S L
7 7 B B - AA TA X
7 7 B C - B 5 01 LD A * 0 1 .  X

7 7 B E - 3 0 E l BM I * 7 7 A )

7 7 C 0 - 6 0 R 7 S
7 7 C 1 - 0A A S i_
7 7 C 2 - AA TAX

7 7 C 3 - B 5 0 0 LD A * 0 0 .  X
7 7 C 5 - 1 5 01 U R  A * 0 1 .  X
7 7 C 7 - F 0 D S B E D * 7 7 0 1
7 7 C 9 - 6 0 R T S
7 7 C A - 0A A S L
7 7 C B - AA TA X

7 7 C C - B 5 0 0 LD A * 0 0 .  X
7 7 C E - 15 01 ORA * 0 1 .  X
7 7 D 0 - D0 C F BN E S 7 7 A 1

7 7 D 2 - 6 0 R T S
7 7 D 3 - 0A A S L
7 7 D 4 - AA TA X
7 7 D 5 - B 5 0 0 LD A * 0 0 .  X
7 7 D 7 - 3 5 0 1 AND * 0 1 ,  X
7 7 D 9 - 4 9 F F E O R i? * F F
7 7 D B - f a C4 B EQ * 7 7  A 1
7 7 D D - 5 0 R T S
7 7 D E - 0A A S L
7 7 D F - AA TA X
7 7 E 0 - 8 5 0 0 LD A * 0 0 .  X

7 7 E 2 - 3 5 01 AND * 0 1 .  X
7 7 E 4 - 4 9 F F EO R # * F F
7 7 E 6 - 1)0 B 9 BN c S 7 7 A 1
7 7 E S - 6 0 R T S
7 7 E 9 - A 2 1 8 LD X # * 1 8
7 7 E B - 2 0 6 6  7 7 J S R * 7 7 6 6
7 7 E E - A l 0 0 LD A ( * 0 0 ,  X )
7 7 F 0 - 3 5 I F S T A S I F
7 7 F 2 - 2 0 6 6  7 7 J S R * 7 7 6 6
7 7 F 5 - H I 0 0 LD A ( * 0 0 , X )
7 7 F 7 - 3 5 I E S T A * 1 £
7 7 - 9 - 6 0 R T S
7 7 F A - 4 C C 7  7 6 JM P S 7 6 C 7

Listing 3 ! * * * " *  IX J IC K S O R T  **■< ■ 
;  *  ( 

i *  S W E E T lb  DEMO - 
i  *  PROGRAM

; * BY

C .  K .  T A Y L O R . J R .  

A P R I L  1 9 8 1

• BA * 6 0 0 0

. OS
1
L I . DE * 7 5 0 0

1 .2 ■ D E * 7 5 F E

1 .D E 1
J .  DE 2
L .  D E 3
R ■ D E 4
X .D E 5
A I .  DE 6
M ID P T .  DE 7

W J .  DE 8

R 1 0 ■ D E 1 0
S P .  D E 11

; S O R T  FROM  H E R E  
:  T l3  H E R E

LO RD
STORE

l * » * *  S P E E D  1 6  M ACROS * * • # *  
I *
! *  
i *
I *
I*
I*
!*

B Y

C .  F .  T A Y L O R . J R .  

A P R I L  1 9 8 1

1 HofcifcWW#******.****"*’* * * * * *  **
I
i S W E E T I E  S U B R O U T IN E S  
.D E  * 7 7 0 5  
.D E  * 7 7 0 E

LO A D I .D E * 7 7 2 6

S T O R E I .  D E * 7 7 1 7

D LO A D I .  D E * 7 7 4 8
D S T Q R E I .D E * 7 7 5 2

PO P S .D E * 7 7 3 0

PU SH S .D E • 7 7 5 C
A D D IT IO N .  DE * 7 7 8 6
S U B T R A C T .D E • 7 7 6 F

P 0 P 1 6 .D E * 7 7 3 4

CO M PARE .D E * 7 7 7 1
IN C R EM EN T .D E * 7 7  I F
D EC R EM EN T • D E * 7 7 5 6

1 P A G E  ZERC
R B L .D E * 0 0
R0H .D E * 0 1
R 1 4H • D E * 1 D

I MACRO D E f

! 1 ! S E T U P .  MD ( R E G )
LD A B R ED

A S L A
S T A  
TAX  
• ME

* R 1 4 H

iF O R  S U B R  C A L L

iD O U B L E  TO  IN D E X  
i 1 6 - B I T  R EG

! ! ! S E T R

! ! ! LD

' S T

-M D  < R E G  A D D R ) 

S E T U P  ( R E G )
L D A  t*H . HDDR 

S T A  » R 0 H ,X  
L D A  t t L .A D D R  
S T A  * R 0 L . X  

.  ME
.M D  C R EG )
S E T U P  ( R E G )
J S R  LO A D  
.M E
•M D  ( R E G )
S E T U P  ( R E G )
J S R  S T O R E

i H I  B Y T E  
i I N  P R O P E R  R EG  
i L O  B Y T E
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G ET 120% V A L U E  FOR YOUR  

PRO GRAM  PURCHASING D O LLA R  
W ITH

t e  iMm
MORE TH A N  JUST A DATABASE

Version 2 of the versatile Modifiable Database
/

S'aoi .  rit(
C»t£» *tco»S 

«•*<«
S0» '

•  !S« « C IH  
»»C£|Ol t ja c i.-M

D A T A  PLOT  
& A N A LY SIS

/

Data m ay be p lo tted  in a va rie ty  

o f fo rm a ts  such as sca tte r graphs, 

lin e  g raphs, bar ch a rts , and  pie 

ch a rts .

Ranges , m in im u m s , m ax im um s , 

m eans, s tandard  d ev ia tio n s , co r­

re la tio n  c o e ff ic ie n ts , e tc . o f an y 

num ber o f data f ile s  can be 

ca lcu la ted

• T h e  soph is tica ted  repo rt genera tor a llow s 
yo u  to fo rm a t yo u r d a ta  ou tpu t in an in fin ite  
v a r ie ty  o f w ays .

Y o u  can p r in t fo rm  le tte rs , co lum nar 
repo rts , lis ts , m a ilin g  labe ls , e tc .
* D a ta , ra tio s o r the re su lts o f ca lcu la tio n s 

can be em bedded an yw he re  in y o u r le tte rs or 
reports.

T h e  rep o rt genera tor gives yo u r o u tp u t the 

p ro fe ss iona l appearance th a t you  requ ire .

SYNERGISTIC SOFTWARE
O R D ER  YO U R S TO D A Y !

F lo p p y  D r ive  vers ion  $ 2 2 0 .0 0  -  H ard  D r ive  vers ion  $ 2 2 0 .0 0

A va ila b le  from  yo u r lo ca l dea le r o r send ch e ck  or m oney  o rde r to  S yn e rg is t ic  S o f t ­

w a re , 5221 120  A venue  S .E . ,  B e lle vue . W ash ing ton 9 8 0 0 6  o r phone 206 -226 -3216 .

W ash ing ton  residents add 5 .4%  sales ta x .

App le  is a trad em ark  o f  A pp le  C o m p u te r , In c .

POW ERFUL  
D A TA  M ANAG ER

• V e rsa t ile , user d e fin ab le  database can sto re
data segmented b y  up to  35  f ie ld s .

• User o rien ted  fo rm a t is easy fo r  the  nov ice  
o r  p ro fe ss iona l to  u t i l iz e . T h e  use o f m enus, 

e x ten s ive  p rom p ting , sing le k e y s tro k e  com ­
m and s . and a un ive rsa l escape c ap ab ility  a llo w

an yone  to s to re  o r re trieve  in fo rm a t io n  in 

seconds w ith o u t e rro rs . 
■ M ach ine language searches and so rts  operate 

in  a fra c t io n  o f the  t im e  requ ired  b y  other 
program s.

• Searches or so rts , sub to ta ls o r to ta ls  m ay 
be pe rfo rm ed  on an y  f ie ld  a t a n y  t im e , not

ju s t on those th a t are in d exed  o r sp e c ified  in

advance .
• Search re su lts  m ay be d isp la yed , p r in ted , 

de le ted , co un ted , to ta lle d , ed ited , and/or
saved to  a n ew  data f ile .

• H A R D  D IS K  D R IV E  C O M P A T IB IL IT Y
w ith  h a rd  d r iv e  v e r s io n , w o r k s  w it h  C o r v u s  

an d  o th e r  h a rd  d r iv e s . 
• W o r k s  w it h  a l l  F lo p p y  d r iv e s  w it h  s lo t , 

d r iv e  a n d  v o lu m e  s e le c t io n .
• Y o u  can append o r merge up to  a fu ll d isk  
o f data f ile s , o r segm ent yo u r data in to  sep­

arate f ile s  b y  a search  k e y .

• Searches can con ta in  up  to 10  leve ls . Y o u  can 
search fo r a k e y  w o rd  in a n y  f ie ld , the absence

o f a k e yw o rd , or a n um ber being w ith in  a 

sp ec ified  range.
• G lo b a l ed iting  o f data m ay be p e rfo rm ed .

• A r ith m e t ic  p rocessing  can be pe rfo rm ed

du ring  reco rd  e n t ry , e d it , o r  ou tp u t .
• R e co rd  e n t r y , e d it , o r de le tio n  ( ind iv id u a l 

reco rds o r b lo ck s ) can  be perfo rm ed  w ith  no
ted ious de lays  w a it in g  fo r d is k  accesses, in dex 

f i le  updates , e tc .
• D ata  m ay be sto red  on  an y n um ber o f f lo p p y

o r hard  d is k  d rives.

• D ata  f ile s  can be re fo rm atted  a t a n y  tim e
w ith o u t reen te ring  the data .

• W ith  $ 5 .0 0  R e g is t r a t io n  F e e  re c e iv e  one
b a c k u p  d is k .

• T h e  package requ ires an A pp le  I I  p lu s  or 

App le  I I  w ith  A pp le so ft f irm w a re , 4 8 K  R A M ,
at least one d is k  d r iv e , and  D O S  3 .3 .
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• ! ' L D 3
■ ME
.M D  ( .R E G )

i 1 S T S

S E T U P  ( R E G )  
J S R  L O A D I 
.M E
.M D  ( R E G )

' • 1LD D H

S E T U P  ( R E G )  
J S R  S T O R E I  

■ ME
.M D  i R E G )

' '  1 S T D S

S E T U P  ( R E G )  
J S R  D L O R D I 

• ME
.M D  ( R E G )

! ■ i p o p s

S E T U P  ( R E G )  
J S R  D S T O R E I  

• ME
.M D  ( R E G )

! ’ 1S T P 3

S E T U P  ( R E G )  
J S R  P O P S  
.M E
.M D  ( R E G )

! • ! ADD

S E T U P  ( R E G )  
J S R  P U SH 8  

• ME
.M D  ( R E G )

I ! ! S U B

S E T U P  ( R E G )  
J S R  A D D IT IO N  

-M E
.M D  ( R E G )

! ! ! P 0 P D 3

S E T U P  ( R E G )  
J S R  S U B T R A C T  

.  ME
.M D  ( R E G )

' ' ; i : p r

S E T U P  ( R E G )  
J S R  H O P IB  

.  ME
.M D  ( R E G )

! 1 1 IN C R

S E T U P  ( R E G )  
J S R  CO M PARE 

.  ME

.M D  ( R E G )

! 1 ! D EC R

S E T U P  ( R E G )  
J S R  IN C R E M EN T

.  ME
.M D  ( R E G )

! 1 ! RTN

S E T U P  ( R E G )
J S R  D EC R EM EN T  

.  ME
.M D  ! T 0  B 5 0 2  C O D E
J S R  S F F 3 F  ;  R E S T O R E  R E G S  

.  ME
1 ! iG E T C A R R  .  MD

' 1 1 B R

L D A  * R IO H  ; S T A T U S  R EG
U S R  H ; E X T R A C T  C A R R Y  B I T

.M E

.M D  ( D E S T )

1 ! 1BN C

JM P  D E S T  

.  ME

.M D  ( D E S T )

■ ! 1 BC

G E T C A R R  
B C C  I l E S T  

. ME
.M D  ( D E S T )

! ! 1 T E S T

G E T C A R R  
B C S  D E S T  
■ ME
.M D  ! G E T  P R E V  R E S U L T

• ' ' B P

G E T C A R R
A S L  A iG E T  P R IO R  R E G  S  

TAX  

■ ME
.M D  i D E S T  )

' 1 IBM

T E S T
L D A  *  R 0 H , X 

B P L  D E S T  
.  ME
.M D  1 D E S T )

• ! ! BZ

V E S T
L D A  * R 0 H ,X  

B M I D E S T  
.  ME
.M D  ( D E S T )

T E S T

D ecision
D ec is io n  S y s tem s 

P .O . B o x  13006 
ystems D en ton . T X  76203

S O F T W A R E  FO R  T H E  A P P L E  II*

IS A M  D S  is a n  in te g r a te d  s e t  o f  A p p le s o ft  ro u t in e s  t h a t  g iv e s  in d e x e d  f ile  c a p a b il it ie s  

to  y o u r  B A S IC  p ro g ra m s  R e t r ie v e  b y  k e y . p a r t ia l k e y  o r  s e q u e n t ia l ly  S p a c e  fro m  
d e le te d  re c o rd s  is a u t o m a t ic a l ly  re u s e d  C a p a b i l it ie s  a n d  p e r fo r m a n c e  t h a t  m a tc h  

p r o d u c ts  c o s tin g  t w ic e  a s  m u c h .
$ 5 0  D is k . A p p le s o ft

P B A S IC -D S  is  a  s o p h is t ic a te d  p re p ro c e s s o r  fo r  s t r u c tu r e d  B A S IC . U s e  a d v a n c e d  
lo g ic  c o n s tru c ts  s u c h  a s  IF  E L S E  C A S E . S E L E C T , a n d  m a n y  m o re  D e v e lo p  

p ro g ra m s  fo r  In te g e r  o r  A p p le s o ft  E n jo y  th e  p o w e r  o f s t r u c tu r e d  lo g ic  a t  a  f r a c t io n  o f  

th e  c o s t  o f  P A S C A L
$ 3 5  D is k , A p p le s o ft  < 4 8 K . R O M  o r  L a n g u a g e  C a rd !

D S A - D S  is  a  f lis  a s s e m b le ' fo r  6 5 0 2  c o d e  N o w  y o u  c a n  e a s ily  d is  a s s e m b le  a n y  
m a c h in e  la n g u a g e  p r o g r a m  ( o r  ( h e  A p p le  a n d  u s e  (b e  d is  a s s e m b le d  c o d e  d u e c l ly  as  

in p u t  IO  y o u r  a s s e m b le r  D is  a s s e m b le s  in s tru c tio n s  a n d  d a t a  P ro d u c e s  c o d e  c o m -  

p a l ib le  w i t h  th e  S - C  A s s e m b le r  (v e rs io n  4  01 . A p p le 's  T o o lk i l  a s s e m b le r  a n d  o th e rs  

S 2 5  D is k . A p p le s o tt  ( 3 2 K .  R O M  o r  L a n g u a g e  C a rd l

FO R M  D S  is  a  c o m p le t e  s y s t e m  (o r  (H e  d e f in m o n  o t  m p u (  a n d  o u tp u t  t io m s .  FO RM  
D S  s u p p lie s  ( h e  a u t o m a t ic  c h e c k in g  o t  n u m e r ic  in p u t  t o i  a c c e p ta b le  r a n g e  o t  v a lu e s  

a u t o m a t ic  t o r m a u in g  o t  n u m e r ic  O u (p u t .  a n d  m a n y  m o r e  fe a tu re s  

S 2 5  D is k . A p p le s o f t  ( 3 2 K .  R O M  o r  L a n g u a g e  C a rd l

U T IL -D S  is a  s e t  o t  ro u t in e s  fo r  u s e  w i t h  A p p le s o ft  lo  f o r m a l  n u m e r ic  o u tp u t  se le c  

l iv e ly  C lea r v a r ia b le s  ( A p p le s o f t 's  C L E A R  g e t s  e v e r y th in g ) ,  im p ro v e  e r ro r  h a n d lin g ,  
a n d  in te r fa c e  m a c h in e  la n g u a g e  w i t h  A p p le s o ft  p r o g r a m s . In d u c e s  a  s p e c ia l lo a d  

ro u t in e  t o r  p la c in g  m a c h in e  la n g u a g e  r o u t in e s  u n d e r n e a t h  A p p le s o tt  p ro g ra m s  

$ 2 5  D is k . A p p le s o tt

S P E E D -D S  is  a  r o u t in e  to  m o d if y  ( h e  s o t e m e n t  lin k a g e  m  a n  A p p le s o ft  p ro g ra m  to  

s p e e d  its  e x e c u t io n  im p r o v e m e n ts  o f  5 - 2 0 %  a r e  c o m m o n  A s  a  b o n u s . S P E E D  D S  
in c lu d e s  m a c h in e  la n g u a g e  r o u t in e s  t o  s p e e d  s i r in g  h a n d lin g  a n d  re d u c e  th e  n e e d  to - 
g a rb a g e  c le a n -u p . A u th o r  L e e  M e a d o r  
$ 1 5  D is k , A p p le s o ft  ( 3 2 K . R O M  o r  L a n g u a g e  C a rd l

( A d d  $ 4 .0 0  f o r  F o r e ig n  M a i l )

' A p p l e  I I  is  a r e g is t e r e d  t r a d e m a r k  o f  t h e  A p p le  C o m p u t e r  C o

L D A  * R H L .  X ; T E S T  FO R  W

U R A  * R 0 H .  X 
B E D  D E S T  
.  ME

! (B O T H  B Y T E S )

' • ' BNZ . MD ( D E S T )  
T E S T
L D A  * R 0 L >  X ; T E S T  BO TH

ORA * R 0 H .X  
B N E  D E S T  
.  ME

; B Y T E S

• 1 1BM I ■ MD ( D E S T )  
T E S T
LD A  » R 0 L . X ;  T E S T  FO R  9>FF=—1

AND * R 0 H ,X  

EO R  # * F F  
B E D  D E S T  
.  ME

; (B O T H  B Y T E S )

• ! 'BNM 1 ■MD ( D E S T )  
T E S T
LD A  * R 0 L .  X 
HND » R 0 H .X  
EO R  W 6FF  
B N E  D E S T  
.  ME

! 1 ! B K ■ MD
B R K  
.  ME

■ fc .5 0 2  IN S T R

! 1 1 R S .  MD

R T S  
.  ME

;6 5 0 2  IN S T R

! ! I B S .M D  ( D E S T )

J S R  D E S T  
.M E

• D IR E C T  A D D R  MODE

! ! I3 S U I1 S .  MD
J S R  S F F 4 A  
■ ME

5 S A V E  R E G I S T E R S

.  L S
5 I N I T I A L I Z E

*
.  E S
a s m s ! C A L L  S W E E T I E
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I -  2 0  4 ft  F F  S E T R  C S P  * 7 9 1 3 0 )6 0 0 0 - 2 0 6 0

6 0 0 3 - H9 0 B
6 0 0 5 - 0 ft
6 0 0 5 - S 5 ID
6 0 0 3 - 0 0
6 0 0 9 - 0 9 7 9
6 0 0 B - 9 5 01
5 0 0 D - H9 0 0
6 0 0 F - 9 5 0 0

6 0 1 1 - 0 9 0 0
6 0 1 3 - 0 0
6 0 1 A - S 5 ID
6 0 1 6 - 0 0
6 0 1 7 - 0 9 7 9

6 0 1 9 ­ 9 5 01
6 0  1 B - 0 9 0 0
6 0 1 D - 9 5 0 0

6 0 1 F - 0 9 0 0
6 0 2 1 - 0 0
6 0 2 2 - S 5 3D
6 0 2 6 - Oft
6 0 2 5 - f l9 7 5

6 0 2 7 - 9 5 01
6 0 2 9 - H9 0 0
6 0 2 B - 9 5 0 0

6 0 2 D - ft9 0 B
6 0 2 F - 0 ft
6 0 3 0 - 8 5 ID
6 0 3 2 - ftft
6 0 3 3 - 2 0 5 2

6 0 3 6 - 0 9 0 0
6 0 3 3 - 0 0

6 0 3 9 - 3 5 ID
6 0 3 B - 0 0
E 0 3 C - 0 9 7 5
6 0 3 E - 9 5 01
6 0 6 0 - 0 9 F E

; S T O C K  P O IN T E R

S E T R  ( R 1 0  S 7 9 0 0 ) • S f t V E  FO R  L A T E R

S E T R  ( 0  L I )  ; F I R S T  HDDR T O  S O R T

S T D S  I S P ) I  P U SH

7 7  S E T R  1 0  1.2) ;  L O S T  HDDR TO  S O R T

6 0 6 2 -  9 5  0 0
S T D S  I S P ) !  PU SH

6 0 6 6 -  0 9  0 B  

6 0 6 6 -  0 0
6 0 6 7 -  8 5  ID  
6 0 6 9 -  0 0  
6 0 6 0 -  2 0  5 2 7 7

‘ L Q D P J  I S  Vh E

i .O O P l

; C O N TR O L  LO O P  HMD 

: D E C ID E S  W H IC H  K L B L I S T  
! T 0  f 'O R T lT IO M  N E X T

PO P D S  ( S P )  I  G E T  K O U N D O R IE S
6 0 6 D -  0 9  0 B  
6 0 6 F -  0 0  

6 0 5 0 -  8 5  ID
6 0 5 2 -  0 0
6 0 5 3 -  2 0  3 4 7 7

6 0 5 6 -  0 9  0 4  
6 0 5 3 -  0 ft 
6 0 5 9 -  8 5  ID  
6 0 5 B -  0 0  

6 0 5 C -  2 0  0 E 7 7

S T  C R )  I t V  N E X T  S U B L I S T

E 0 5 F -  0 9  0 B  

6 0 6 1 -  0 0  
6 0 6 2 -  8 5  ID
6 0 6 4 -  0 0
6 0 6 5 -  2 0  3 4 7 7

P O P D S  C S P )  ; T O  P A R T I T IO N

6 0 6 8 -  0 9  0 3  
6 0 E O -  0 0  
6 0 6 B -  8 5  ID  

6 0 6 D -  0 0  
6 0 E E -  2 0  0 E 7 7  _

S T  C L )

L 0 0 P 2

5 LO O P 2  D O E S  TH E  
iO C T U O L  P O R T IT IO N IN G  
L D  i L )  ;  I  :=  L

6 0 7 1 -  0 9  0 3  

6 0 7 3 -  0 0

The powerful package:
I I ^ M  Allows you to learn the basics of text editing
I I  quickly. Advanced features will meet your

plus Form Letter™

expanding word processing requirements 
far into the future. $150.00

Stores names, addresses, and telephone 
numbers and prints mailing labels. Has 
user-definable category system. $49.95

rTMplus Address Book■ w  Provides automatic repetitive printing of letters.
Allows insertion anywhere in a letter, also direct 
entry, optional prompting, special commands. 

$100.00
From the leader in word processing 

for the Apple II or II Plus

MUSESOFTWARE-"

330 N. CHARLES STREET
BALTIMORE, MD 21201 ColiOIvviiteloiinlixrnoiionona
(301) 659-7212 ,henomeof your nearest MUSE dealer
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"5074- 85 ID
6 0 7 6 - AA
6 0 7 7 - 20 05 77

6 07A - A9 01
607C - 0A
607D - 85 ID
507F - AA
6 0 8 0 - 20 0E 77

6 0 8 3 - A9 04
6 0 8 5 - 0A
6086 - 85 ID
6088 - AA
6 0 8 9 - 20 05 77

60BC - A9 02
608 E - 0A
6 08 F - 85 ID
6 0 9 1 - AA
6 0 9 2 - 20 0E 77

6 0 9 5 - A9 03
6 0 9 7 - 0A
6 0 9 8 - 85 ID
609 A - AA
609 B - 20 86 77

6 0 9 E - 20 3F FF
6 0 A 1 - 46 01
60A 3 - 66 00
60A5- A9 FE
60 A 7 - 25 00
60A 9 - 85 00

6 0A B - 20 4A FF

6 0A E - A9 07
60B 0 - 0A
60B 1 - 85 ID
60B 3 - AA
60B 4 - 20 0E 77

60B 7 - A9 07
60B 9 - 0A
60BA - 85 ID
60B C - AA
60BD - 20 48 77

60C 0 - A9 05
60C 2 - 0A
60C 3 - 85 ID
60C 5 - AA
60C 6 - 20 0E 77

LO O P S

S T  I I )

L D  ( R )

S T  C J )

HDD I L )

RTN

5 J  !=  R

5 R 0  :=  L + R

S B f lC K  TO  E 5 0 2

L S R  * R 0 H  ;D I V I D E  H Y  2
ROR * R 0 L
LD A  # * F E  ;M A S K  ODD B I T
OND * R 0 L
S T A  * R 0 L  ! T O  G E T  E V E N  WORD BO U N D ARY
a S W lS  S B A C K  T O  S W E E T 1 6

S T  (M ID P T )  " S A V E  R E S U L T

L D D 3  (M ID P T )

S T  C X )

' .F E T C H  T H A T  IT E M

: M ID D L E  E L E M E N T  O F L I S T

?
; L 0 0 P 3  IN T E R C H A N G E S  E L E M E N T S  
; TO  A C C O M P L IS H  P A R T IT IO N  
iA B O U T  M ID P T  ( V A L U E  X )

I

!
; L 0 0 P 4  F IN D S  AN E L E M E N T  
iT O  L E F T  U F  M ID P T  W ITH  

I  V A L U E  > X

L 0 0 P 4 LD D 3  ( I ) S A ( I )

6 0 C 9 -  A9 01

6 0 C B -  0A
6 0 C C -  8 5 ID

6 0 C E -  AA
6 0 C F -  2 0 UB 7 7

S T  ( A I ) ;S A V E

6 0 D 2 -  A9 u e
6 0 D 4 -  0A
6 0 D 5 -  8 5 ID
6 0 D 7 -  AAsC'.1cc1

ME 7 7
C P R  ( X ) ; l o o p

6 0 D B -  A 9 0 5

6 0 D D -  0A
6 0 D E -  8 5 ID

E 0 E 0 -  AA
6 0 E 1 -  2 0 71 7 7

BNC ( L 0 0 P 4 ) ; U N T I L  A ( I ) > = X

6 0 E 4 -  A 5 ID
6 0 E 6 -  4A
c i» c 7 _  am

D EC R  ( I )  iA D J U S T  P O IN T E R

E l  A A I I D  B00KS
E L v U f f l r  SOFTWARE

F o . A T A R I -  PETJCBM -  OSt -  65 02
BK M ic .o K )«  BASIC  
rone* Manual
A uthoritative reference for the 
original M icrosoft 4K  ♦  8K  
B A SIC  developed for AJtair 
and later computers including 
O S I. PET and TR S-80.
Order-N o. 141 8 9 .9 5
Expand o n  Handbook for 
6 5 0 2  and 68 02  
S 4 4  Card Manual describes all 
o f the 4  5  x 6 .5  44-pin S 4 4  
cards incl. schematics. A  
M U S T  fo r every K IM -. SY M - 
and A IM -ow ner.
Order-No. 162 89 .9 5
M icrocom puter Application  
N ote*
R eprint o f Intel's most im ­
portant application notes in. 
eluding 2 7 0 8 . 8 0 8 5 . 82 55 . 
6 2 51  chips. V e ry  necessary for 
the hardware bu ff.
Ordar-N o. 153 8 9 9 5
C om plex Sound Generation 
N ew  revised applications 
manual fo r the Texas Instru­
ments SN  76 47 7  Complex 
Sound Generator. C ircuit 
B oard available (S8.95 ).
Order N o. 154 86 .9 5
Small Business Programs 
Com plete listings for the busi­
ness user. Inventory. Invoice 
W riting. M ailing List and much 
m ore.Introduction to  Busi­
ness Applications.
Order-N o. 166 8 1 4 .90
The First Book o f Ohio  
Scientific
In troduction to O S I com- 
puters. Diagrams. Hardware 
and software inform ation not 
previously available in one 
com pact source. 192 pages. 
Order-N o. 167 87 .9 5
The Second Book o f Ohio  
Scientific
V e ry  valuable information  
about O S I microcomputer sy­
stems. In troduction to  OS-65 
D and O S-65U  Networking. 
H ardware and Software hints 
and tips. Systems specifi­
cations. Business applications. 
O rder-N o. 158 87 .9 5
The Fourth Book o f O H IO  
V ery Im portant Programs 
M any interesting programs for 
O S I computers. Sorting (B i­
nary Tree). D ifferentia l Equ i­
tation . Statistics. Astrology. 
Gas Consum ption, Games a.s.o 
Order-N o. 160 89 .9 5
V IP  Package -  Above book 
plus a cassette w ith  the p ro ­
grams.
Order-N o. 160 A  8 1 9 .9 5

Invoice W riting Program for 
O S I-C 1 P M F .C 4P , Disk and 
Cassette. 8 K  RAM .
O rder-N o. 8 2 3 4  82 9 .8 0

M ailing L ift  fo r C 1P M F or 
C 4P M F 2 4 K  R A M  
2 5 0  addresses incl. phone 
number and parameters on 
one 5  1/4 Disk)
Order-N o. 8 2 4 0  82 9 .8 0

Programs fo r th e  Challenger
C 1 /C 2  8K
O rder-N o. 2 0 0 4  ‘ Bare Bones" 
Wordprocessor 8 9 .9 5
Order-N o. 2 0 0 5 . "Bare Bones" 
M ailing List 8 9 .9 5

C are and Feeding o f the C om ­
m odore PET

‘ Eight chapters exploring PET 
hardware. Includes repair and 
interfacing inform ation . Pro­
gramming tricks and sche-

Im portant Software fo r CBM  
1 6 K /32 K
M ost powerful Ed itor/A s­
sembler for Commodore CBM  
1 6 /3 2 K  on cassette. Assembler 
can b e  started d irectly from  
editor or from  the TIM -M o- 
n itor. Translates in three 
passes. If an error is encoun­
tered. autom atic return to  the 
edito r. Cassette w ith  D EM O . 
Ordar-N o. 3 2 7 6  8 3 9 .0 0
M O N  JA N A /1  Makes Machine 
Language Programming Easy I 
In  every Commodore CBM 
there is a spare R OM  socket 
w aiting fo r it ’s M O N J A N A /1 .
The rww M O N JA N A /1  M a­
ch ine Language M onitor in 
ROM  offers m ore user 
guidance and debugging aids 
than any other monitor 
available today. Comprehen­
sive manual included.
Order-N o. 2001 
SP EC IA L  PR IC E  8 4 9 .0 0  
JA N A -M on ito r on Cassette tor 
the PET. Similar to  M O N ­
JA N A /1  . VerV powerful. 
O rder-N o. 20 02  8 1 9 .9 5
Programming in  Machine 
Language w ith  the Commo­
dore PET
This book includes E D IT O R / 
A S S E M B LE R . M O N JA N A . 
J A N A . E D IT O R . A SSEM ­
B L E R . L IN K E R  and D IS A S  
S E M B LE R . H E X D U M P  and 
complete descriptions o f the 
programs.
O rder No- 165 8 1 9 .95
B L A N K  C A SSE TTE S
Highest Q u a lity  C -10 cassettes 
Blank Cassettes (Q uan tity  10) 
Order-N o. 80 95 G  8 4 .9 9

A T A R I O W N E R S  TA K E  
N O TE:

E P R O M -B U R N E R  fur A T A R I 
4 0 0 /8 0 0 . Bare boards only  
w ith  description, schematic + 
software (2 7 1 6 . 2732 )
O rder-N o. 7041 8 9 9 .0 0
Invoice W riting fo r very small 
business w ith  A T A R I 4 0 0 /8 0 0  
16K RAM .
Order-N o. 70 22 . cass. 8 2 9 .8 5  
Order-N o. 72 00 . disc. 8 3 9 .9 9  
A T A R I-B A S IC  -  Leem ing by 
Using
A  new book w ith  programs 
and learning exercises. Many 
o f the programs are appro­
priate fo r beginners as well 
as experienced computer 
users. (Screen Drawings. Spe­
cial Sounds. Keys. Paddles ♦  
Joysticks. Specialized Screen 
Routines. Graphics and Sound, 
Peeks and Pokes and special 
stuff).
Order-No. 164 8 9 .9 5
A T M  O N  A -1 Machine
Language M o n ito r fo r the 
A T A R I 40 0 /8 0 0
This powerful m on ito r pro­
vides you w ith  th e  firmware 
support that yo u  need to  get 
the most o u t o f your powerful 
system. A T M O N A -1  comeson 
a  bootable cassette. No car­
tridges required. Disassemble. 
M em ory D um p H E X  +  A S C II.  
(Change M em ory Locations. 
Blocktransfer. F ill memory 
b lock. Save and Load M a­
chine Language Programs. 
Start M ach Lang. Progr. (Prin ­
ter Options)).
Order-N o. 7 0 2 2  8  19 .95
A T M O N A 2  Superstepper
A  very powerful Tracer to  e x ­
plore the A T A R I R O M /R A M  
area Stop at previously selec­
ted address. Opcode or 
operand, (cassette)
Order-N o. 70 49  (includes A T - 
M O N A -1 ) 8 4 9 .95
E D IT O R /A S S E M B L E R  for 
A T A R I 8 0 0 . 3 2 K  R A M  
E xtrem ely fast and powerful 
Editor/Assembler. (8K  Source- 
code in  about 5  seconds) 
includes A T M O N A -1 . (cass.) 
O rder-N o. 7 0 9 8  8 4 9 -9 5
M A C R O * Assembler for

matics A T A R I-8 0 0 .4 8 K  R A M  (cass.l
Order-N o. 150 8 9 .9 5  Order-N o. 7 0 9 9  8  89 .0 0

E L C 0 M P  Publishing, Inc.
53 Redrock Lane, Pomona, C A  91766 

Phone: (714) 623-8314
Payment: Check. M oney O roer, V IS A , Mastercharge, Euroscheck 
P O S TP A ID  or P R E P A ID  in U SA . 2  5 .00  handling fee fo r C.O.D  
A ll orders outside USA: A D D  15 %  shipping. C A  add 6  % sales tax 
A T A R I is a registered trademark o f A T A R I IN C .
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Lazer isn’t afraid to compare!
(because we have the best lower case system available.)
Despite the fact that we were one o f the firs t m anufacturers to  produce low er case equipm ent fo r the Apple II, Lazer 

M icrosystem s products are s till the sta te-of-the-art. Beside the obvious p rice /perfo rm ance advantage we have over the 
com petition , our p roducts are expandable. Lazer is constantly  in troducting  new products inc lud ing  ou r Low er Case + Plus 
II, C haracter Set + Plus (that adds 2 add itiona l character sets to  the  Lower Case + Plus), and o u r new "D oub le  Vision 
+ P lus" fo r ow ners o f C om puter STOP'S Double V ision 80-colum n board.

Lazer's p roducts are com patable w ith  more w ord processors than anybody else's. O ur Lower Case + Plus is com patable 
w ith Easywriter and unm odified Apple  writers. None o f ou r com petitors below can make tha t c la im . In fact. BASIS' board 
isn ’t even com patable w ith  Program ma's PIE! The fo llow ing chart lists Lazer's superio rity  over the com peting  units.
( L C 1 = Lower Case • P lus L C - I I  - Lower Case • P lus II K B *  - Keyboard • P lu s l

Feature
True ASC II upper/low er 
case d isp lay

Inverse Low er Case

Font Size

# o f on -board  character sets

Pseudo-descenders

True descenders

O ptiona l fon ts avail. (ROM, disk)

2716-com patib le character 
generator com patable w ith  fonts 
created by HIRES character 
generators

O n-board graph ics character set

Software provided on d iskette
S ingle board w orks w ith all Apples

Expandable System

Extensive user Docum entation
H igh qua lity  PC board

Reset key disable

Shift key mod

A ll 128 characters available 
from  keyboard

Type ahead buffer

# o f characters in buffer 

A b ility  to  clear o r tu rn  o ff buffer 

PRICE

stoDr°knn \fren m i? ,rr t n y ,h in 9  '8SS ,h.M L° Wer CaSe + PluS' Lower Case + Plus " • o r Keyboard + Plus. If you r dealer doesn't stock our p roducts  give us a call, we II try  to  connect you w ith  a dealer in you r area.

L o w t 0 c 7 s r A bZ f p ' r r F r rnC" S? hSyf ' ° r Wfite f° r ou r ,ree book le t "Keyboard Enhances/Buffers and 
case adapter in you r Appl™ IL b00k,et eXf>'ainS ,he advan,a9es and disadvantages o f using a lower

Lazer p roducts are carried by reput­
able dealers a ll across the  w orld. If you r 
d e a le r c a n n o t p ro v id e  yo u  w ith  a 
dem onstra tion o f ou r equipm ent and 
tries to  sell you an in fe rio r lower case 
adapter, g ive us a call, we’ll g ive you the 
loca tion  o f a dealer that can show you 
ou r equipm ent. Remember, an in te l­
ligent purchase cannot be made if you 
do not com pare before buying.

Paymar 
LCA-1 LCA-2 VIDEX BASIS VISTA LC+ LC+II

KB+/
LC+II

KB+/
LC+ KB+

Y Y Y Y N Y Y Y Y N
N N rev 7 only N — Y N N Y —

5 x 7 5 x 7 5 x 8 5 x 8 — 5x7, 7x8 5 x 7 5 x 7 5x7 , 7x8 —

1 1 1 1 —
up to 4 
(2 std) 1 1 up to 4 _

Y Y N N — Y Y Y Y —

N N Y Y — optional N N optional —

N N N Y — Y N N Y —

N N N N — Y N N Y —

N N N N -- Y N N Y
$5 extra N N -- Y N N Y Y
N N N N Y Y N N Y Y
N N N N N Y Y Y Y Y
N N Y N N Y Y Y Y Y
N — Y Y Y Y — Y Y Y
N N Y Y N N N Y Y Y
N N Y Y N N N Y Y Y

— — N N — — -- Y Y Y
N N N N Y N N Y Y Y
— — — — 40 — — 64 64 64
— — — — N — — Y Y Y

59.95 49.95 129.95 125.00 49.95 64.95 29.95 129.90 164.90 99.95

State of the art performance, software 
compatability, and exceptional value 
make Lazer's products the best there are!

Lower C ase  + P lu s .......................... $64.95
Keyboard + P lus ............................... $99.95
Lower C ase  + P lus II ..................... $29.95
Character Set + P lus ..................... $24.95
Double Vision + P lus ....................  $39.95

Anix 1.0 ...................................................  $49.95
Lazer Pascal ......................................... $39.95

V isica lc Users! Now you can 
have lower case on your V is ica lc  
Screen , o n ly  from Lazer.

f e e r
M IC R O  S Y 5 T G M S  -r€M5.
1791-G Capital '  
Corona, CA 91720 
(714) 735-1041

INC.



D ith c rtizc i
DECR I )

E 0 F 2 -  0 9  01  
E 0 F 4 -  0 0  
E 0 F 5 -  3 5  ID  
E 0 F 7 -  0 0  
E 0 F 8 -  2 0  B E  7 7

L 0 0 P 5  F IN D S  AN E L E M E N T  
TO  R I G H T  O F  M ID P T  W ITH  

V A L U E  < X

LD D 3  CJ>L Q 0 P 5
6 0 F B -
S 0 FD -
6 0 F E -
E100-
6 1 0 1 -

C O M P EN SA TE

6 1 0 4 -  
610E- 
E 1 0 7 -  

6 1 09 - 
E l  0 0 -

FO R  A U T O - IN C R ,D E C R  I J >

your apple
E l  1F- 
6 1 2 1 -  
6 122 - 

6 1 2 4 -  
E l  2 5 -

Though l» is very simple to use, the Dithertlzer II represents 
the ultimate In video digitizing using the Apple II 
computer, the Dithertlzer is an Interface card which 
converts video Input Into digitized images. Because the 
Dithertlzer II Is a frame grabber, DMA type digitizer, it 
offers extreme high speed In the conversion process (it 
grabs an entire frame in 1/60th of a second). The camera 
supplied with the package Is the Sanyo model VC1610X. 
Cabling Is supplied for this camera so as to have the 
Dithertlzer II system up and running In minutes. The video 
camera used for input must have external sync to allow 
for the frame grabber technology employed for digitizing. 
If a camera other than the model recommended is used, 
wiring adaptations by the user may be required. Software 
is supplied with the board to allow you to display up to 64 
pseudo grey levels on your Apple’s screen. The number 
of grey levels may be changed with one keystroke. The 
intensity and contrast of the image are controllable via 
game paddles. Also supplied is software for image 
contouring for those interested in movement detection 
or graphic design applications.

The Dithertlzer II package Is available ready
to run with camera, Interface card and A  X  JE A  00
the software described above for only: y O v U i

Dithertlzer II Interface card A  00
and software (without camera): y w U W i

LO O P  U N T I LC P R  (A J >
6 1 2 8 -  0 9  0 8  
E l 2 0 -  0 0  
E 1 2 B -  S 5  ID  
E l 2 D -  0 0  
E 1 2 E -  2 0  7 1  7 7

0 ( J ) < = XB C  ( E N D L 0 0 P 5 )

E 1 3 F -  
E 1 4 1 -  
6 1 4 2 -  
6 1 44- 
E l  45-

B R  ( L O O P S )

EN D LO O P5

6 1 4 B -  0 9  0 2  
E 1 4 D -  0 0  
6 1 4 E -  8 5  ID  
6 1 5 0 -  0 0  
E 1 5 1 -  2 0  0 5  7 7

BN C ( E N D 3 )  '.GO TO  EN D 3

Computer Station
11610  Page S e rv ic e  D r.

S t . L o u is , MO 63141 
(3 1 4 )4 3 2 -7 0 1 9

Apple II is a  reg iste red  tradem ark ot Apple Com puter, Inc. 
D ithe rth izer It is  a  tradem ark of Com outer S tation . Inc.
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E 1 5 F -  4ft 
E l S B -  90 AS

E l 6 2 -  09  BE 
S 1 6 4 -  00  
E 1 E 5 -  85  ID  
6 1 6 7 -  00  
E 1 E S - 2B 05  77

E 1 E B - 09  02  
E l  E D -  00 
E 1 6 E - Sb  ID
6 1 7 0 -  00
6 171— 20  52  77

6 1 7 4 -  0 9  02
6 1 7 6 -  00
6 1 7 7 -  85  ID  
6 1 7 9 -  00  
6 1 7 0 -  2B 66  77

6 1 7 D - 09  B2 
S 1 7 F -  00  
61S B -  8 5  ID  
6 1 8 2 -  00  
61 S 3 -  20  66  77

61 S E -  09  02  
E l 8 8 -  BO 
E 1 B 9 -  8 5  ID  
6 1 8 B -  00  
6 1 S C -  2B 66  77

6 1 8 F -  0 9  B2
6 1 9 1 -  BO
6 1 9 2 -  85  ID
6 1 9 4 -  00
6 1 9 5 -  20  66  77

6 1 9 8 -  09  08  
6 1 9 0 -  0ft 
6 1 9 B -  8 5  ID  
6 1 9 D - 00  
6 1 9 E -  20  05  77

6 1 0 1 -  0 9  01
6 1 0 3 -  00
6 1 0 4 -  85  ID  
6 1 0 6 -  00  
6 1 0 7 -  20  52  77

KND3
6 1 0 0 -  09  02  
6 1 O C - 00  
6 1 A B -  83  ‘ ID  
6 1 0 F -  00  
61B B -  20  05  77

61B3- 09 01
61B 3- 00
S1B 6- 85 ID
61B8- 00
61B9- 20 71 77

61BC- 03 ID
61BE- 40
61BF- 90 03

61C1- 4C C9 60

61C4- A9 04
61C6- 0A
61C7- 85 ID
61C9- AO
6 1 CO- 20 03 77

61 CD- x> 10 01
61CF- 0A
61 DO- 83 ID
61 D 2 - AA
61D3- 20 71 77

6 106- 03 ID
E l D8- 40

LD  C O I) ; 0 ( I )

STDS U >  ! EXCHANGE AC I )

DECR C J ) iHND f i ( J )

DECR CJ ) ;O D J  PO INTER  TO

DECR CJ ) "P R E V IO U S  ELEMENT

DECR CJ)

LD  C fiJ ) ;f tC J )

STDS C l )  S F IN IS H  EXCHANGE

LD CJ ) SLOOP U N T IL

CPR I I )  ; I  > J

BNC CtND LUO PJ )

BR IL 0 0 P 3 )

ENDLOOP3
I
LD  CR)

CPR i l )  I IF  1 ) - R  THEN

BNC .CEND IF ) 1 GOTO KNDIF

61D9- 90 24

61DB- 09 01

E1DD- 00 
B ID E - BS ID 
6 1E 0 - BA 
61E 1- 20 0S 77

61E 4 - 09 0B 
61E 6- 00 
6 1E 7 - 85 ID  
61E 9- 00 
61E 0- 20 32 77

61E D - 09 04 
61E F - 00 
6 1 F 0 - BS ID  
6 1F2 - 00 
6 1 F 3 - 20 0S 77

6 1F6 - 09 0B 
6 1 F 8 - 00 
6 1F9 - 83 ID  
6 1FB - 00 
61F C - 20 32 77

LD c l ) I PUSH FOR LATER

STDS (B P )  I P O R T IT IO N IN G

622B - 09 00 
622D - 00 
6 22 E - 85 ID
6 23 0 - 00
6 2 3 1 - 20 03 77

6 23 4 - 09 0B
6 23 6 - 00
6 2 3 7 - 83 ID
6 2 3 9 - 00 
6 23 A - 20 71 .7 7

623D - 03 ID  
6 2 3 F - 40
6 2 4 0 - B «  03

6 2 4 2 - 4C 4D 60

6 2 4 3 - 20 3F FF 
6 24 8 - 60

LD  CR)

8TD8 CSP )

IC R IG H T  PORT UF 

, L I S T )

6 IF F -  09 02 
620 1 - 00
620 2 - 83 ID 
620 4 - 00
620 3 - 20 03 77

620 8 - 09 04 
620 0 - 00 
6 20 B - 83 ID  
620D - 00 
620E - 20 0E 77

6 2 1 1 - 09 03
6 2 1 3 - 00 f
6 21 4 - 83 ID 
6 21 6 - 00 
6 21 7 - 20 05 77

6 21 0 - 09 04 
621C - 00 
621D - 83 ID 
6 2 I F -  00 
6 2 2 0 - 20 71 77

6 2 2 3 - 05 ID
6 2 2 5 - 40
622 6 - B0 03

6 2 2 8 - 4C 71 60

E N D IF  LD  CJ )

ST CR)

I PREPORE TO 

'  P A R T IT IO N

I LE FT  HART 
* R J

EN D L00P2

E X IT

LD  CL )

CPR CR) s L  <R

BC CE ND L00P2 )

BR C L 00 P 2 )

LD  CR 10) iO R IG  VAL OF SP

CPR C S P ) ISTA CK  EMPTY?

BC (E X I T )  SYES

BR C L 0 0 P 1 ) ".NO

RTN 1 DONE

• RTS 
.E N

JMCAO
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MONEY BUSINESS
Beat the I.R.S. Beat the Real Estate game

Real Estate has a lw ays been the major wealth-builder. 
In fact, more m illionaire dynasties owe their creation to 
investments in real estate than anything e lse . And, it 
doesn’t matter . . . boom times or bust . . . inflation or 
deflation . . .  the knowing investor can make money, even 
create an empire!

But, the key to real estate su ccess is accurate ana lysis of 
opportunities, knowledge of cash  flows, return on invest­
ment, current and future profitability , tax consequences 
and other interrelated information — all needed, all 
necessary to making the right decision .

And th a t 's  w hat R E A P  (R ea l 
E s ta te  A n a ly s is  P ro ­

gram ) is all about. It 
takes your input, 

probes for the 
right in fo rm a­

tion, scrutin izes 
th e  d a ta , the  

opportun ities. . .  
and  a u to m a t i­

ca lly  delivers the 
facts . . . showing 

you the possibilities 
and why one situa­

tion may be superior 
to another. In short, 
R EA P  can help you 
reap  b ig ge r p ro fits . 

That’s  w hy R EA P  is the 
program for any inves­

t o r . . .  a must program 
fo r the so p h is t ic a te d  
investo r. Don't option , 

com m it, in vest o r buy 
without i t . . .  whether you 
just want to make good 
money or create a su c ­
cessfu l real estate empire!

$129.95 on disk for Apple I I ' . 
Com plete w ith thorough 
easy to follow documen­

tation.

V ISA /M A STERCH A RG E  accepted. 
$1.00 shipping/handling charge. 
(California residents add 6% tax)

■ Apple II is  a  trademark o l Apple Computer. Inc

You ’d a lways pay the m inimum Federal income tax if you 
had the knowledge and time to exam ine 120 tax return 
options. Well, now you can do it. w ith Datamost's TAX  
B E A T E R .

Written by an I .R .S . Enro lled Agent, with 24 yea rs of 
financial and tax planning experience , the TA X  B EA T ER  
automatically evaluates up to 120 return options from 
your input. It searches and finds the best tax path for 
you . . . disp laying up to 15, and ready to print out the 
optimum method so you pay the minimum!

The TA X  B E A T E R  can handle it a ll. From income averag­
ing to lo ss ca rryo ve rs to 
d iv idends, a lim ony, 
pension to special 
e xc lu s io n s . It's 
perfect for the 
a v e ra g e  ta x ­
payer . . .  ind is­
p e n s a b le  fo r  
th e  f in a n c ia l  
pro fessional. It's 
so  com p lete , so 
lo g ic a l th a t , e s­
pecia lly in th is in­
terim year of un­
usual tax revisions, 
it can easily pay for 
i t s e l f  m an y  t im e s  
over. Be ready fo r the
I.R .S . . . . with TAX  
B E A T E R , the program 
that’s  updated for the 
1981 tax laws!

$ 1 2 9 .9 5  on d is k  fo r 
Apple II* . Complete with 
thorough, easy to follow 
documentation.



(^UersalDriter & APPLE II:
The Keys to Unlimited G raph ics

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

UNIQUE OFFER
See VersoWriter at your local dealer and 
pick up a  copy ot our demonstration 
disk. The complete VersaWriter hardware 
and software package is a  real bargain 
at $249. For more information call or 
write:

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

EZ Port W ill Solve Your 
Cam e I/O Problem !

How many times have you gone through 
the hassle of changing from game 
paddles to joystick, VersaWriter, or 
any other device using the game I/O? 
First, you have to remove whatever is 
sitting on top of the Apple-a video 
terminal, disk drives, printer, etc.

Next you remove the computer cover 
and try to see what you're doing as 
you switch plugs to the I/O. Then you 
replace the computer cover and what­
ever was on top of the Apple.

After all this, you find that you can’t 
run the program because the I/O 
device is plugged in backwards or is 
‘off by a pin'.

S o u n d  fa m il ia r ?

EZ PORT CAME 
I/O EXTENDER 
FOR APPLE II

WHAT IS EZ PORT?
EZ Port is a specially designed exten­
sion unit for the Apple game I/O port. 
It's a board with a socket and a two 
foot long cable which plugs into the 
internal I/O port. You attach EZ Port 
wherever you prefer on the outside- 
on the side, the back, or on top.

EZ Port has a ZIP DIP II socket 
(Zl P=zero insertion force). These soc­
kets are meant to be plugged into 
many times and will not wear out like 
ordinary sockets. All you do is plug in 
the appropriate device (joystick, pad­
dles, etc.) and flip the switch to the 
ON position. No pressure is exerted 
on the 1 6 -pin plug until you switch, 
so all the connectors will last longer, 
too!

EZ PORT MAKES CAME I/O  
CHANGES CONVENIENT, 

QUICK & SAFE.

Suggested  price $ 2 4 .9 5  
Ask your local computer retailer for 
EZ Port, or contact:

V ersaC o m p u ting , Inc .
3541 Old ConejoRd . Suite 104 

Newbury Pa rk , CA 91320 
(805) 498-1956

Dealers inquiries welcome.
A p p le  a n d  A p p le  II a r e  r e g is te r e d  t ra d e m a rk s  

o f A p p le  C o m p u te r .  In c .

Z IP  D IP  Is  a  t ra d e m a rk  o f  T e x to o l P ro d u c ts , In c .

\ Uersa Computing, Inc.
3541 Old Conejo Road, Suite 104 

Newbury Park, CA. 91320 (805)498-1956
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Epson MX80 Interface 
for SYM-1

This a rtic le  describes the 
hardware and so ftw a re  needed 
fo r a pa ra lle l in te rface  o f an 
Epson MX-80 p rin te r to  a SYM-1. 
The so ftw a re  Illu s tra te s  the use 
of the  SYM EXECUTE and USER 
com m ands. The in te rface  a lso  
serves as an exam ple 
app lica tio n  o f the  6522 VIA.

Richard H. Turpin 
8226 Warbler Way 
Indianapolis, Indiana 46256

When I bought my Epson MX-80, I 
decided not to order an interface cable, 
but to make m y own since commercially 
available cables are quite expensive. 
The MX-80 standard interface is a 
parallel interface, w ith  a serial inter­
face offered as an option.

The parallel interface requires an 
Amphenol connector, type number 57- 
10360 or equivalent, which 1 purchased 
at a local electronics store. After study­
ing the printer manual, I decided to 
interface the printer to the SYM  aux­
iliary applications (AA) connector, and 
use the 6522 VIA #2 to provide the 
required I/O.

Figure 1 gives the interconnections. 
Port A  is the character output port, 
w ith  control line CA2 configured in the 
pulse mode to strobe data into the 
printer buffer after it has been written 
to the port. CA1 senses the printer 
ready line. Port B provides further 1/O 
such as sensing printer status and 
selecting/deselecting the printer.

The code I wrote to drive the MX-80 
was designed to provide convenient 
control o f the printer operation from

the computer terminal. USER com­
mands are implemented to turn on and 
o ff the compressed character, double 
strike, and emphasized printer modes. 
It is also possible to specify the line 
spacing. A ll the control codes use USR
0. T o  turn on the compressed character 
format, for example, you would type 
U0 1 )/ denotes carriage return) at 
the terminal. T o  set up double spacing 
type U0 9-18 /  .

A  listing o f the interface code is 
g iven  in figure 2. N ew  and potential 
MX-80 owners and SYM-1 owners 
should be interested in the example 
applications o f the SYM  EXECUTE and 
USR commands. The EXECUTE com­
mand is used to in itia lize the 6522 VIA 
and to attach the printer driver code to 
the SYM-1 monitor. T o  use the code 
given here, simply type E 7000

Figure 1: SYM-1/MX-80 Interface

Ribbon Cable
1 
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16
17
18
19
20

Connector Signal SYM AA Connector (VIA 2)

1 STROBE AA-4, C A2 (pulse mode)

2 D l AA -D  \

3 D2 AA-3 1
4 D3 AA-C  (

5 D4 AA-12V Port A

6 D5 A A -N  (

7 D6 A A - l lV

8 D7 AA -M  |

9 D8 AA-10
10 AC KN LG AA-E, CA1
11 BUSY AA-6, PB7
12 PE AA-H , PB6

13 SLCT AA-7, PB5
14 A U T O  FEED X T AA-9, PB1

16 Logic Gnd AA-1, Gnd

31 IN IT AA-L, PB0

36 SLCT IN AA-K, PB2
32 ERROR AA-J, PB4
16 Logic Gnd AA-1, Gnd
16 Logic Gnd AA-1, Gnd

(Pins 19 through 30 connected to pin 16 on MX-80 connector.)
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Figure 2
P ro g r a m  t o  i n t e r f a c e  MX80 p r i n t e r  t o  SYM 
b y  R ic h a r d  H . T u r p in ,  A p r i l  1 1 , 1981

. b a  *7 0 0 0

7 0 0 0 -  4 7  37  30  
7 0 0 3 -  31 4 6  0D

; I n i t i a l i z e  t h e  V IA
• b y  'B 7 0 1 F ' *D

7 0 0 6 -  73  64  37  
7 0 0 9 -  3 0  33  37  
7 0 0 C -  2C  41 36  
7 0 0 F -  36  3 4  0D

; A t t a c h  t h e  c o d e  t o  SYM m o n i t o r .
• b y  ’ s d 7 0 3 7 ,A 6 6 4 ’ *D

7 0 1 2 -  5 3  44  37  
7 0 1 5 -  30  3 5  35  
7 0 1 8 -  2C  41 36  
7 0 1 B -  36  44  OD 
7 0 I E -  OO

; A t t a c h  USRO c o d e  t o  m o n it o r
. b y  ’ S D 7 0 5 5 ,A 6 6 D ’ *D  0

7 0 I F -  A9 FF
7 0 2 1 -  BD 03 A8
7 0 2 4 -  A9 01
7 0 2 6 -  8D 02 A8
7 0 2 9 -  8D 00 AB
7 0 2 C -  A9 OA
7 0 2 E -  8D OC A8
7 0 3 1 -  A9 OO
7 0 3 3 -  8D O l AB
7 0 3 6 -  6 0

7 0 3 7 -  48
7 0 3 8 -  A 9  20  
7 0 3 A -  2C  0 0  A8 
7 0 3 D - FO  05  
7 0 3 F -  68  
7 0 4 0 -  2 0  4 8  70
7 0 4 3 -  48
7 0 4 4 -  68
7 0 4 5 -  4C  AO 8A

7 0 4 8 -  48
7 0 4 9 -  A 9  02  
7 0 4 B -  2C  OD A8  
7 0 4 E -  FO FB
7 0 5 0 -  68
7 0 5 1 -  8D 01 A8  
7 0 5 4 -  60

7 0 5 5 -  CD 5 7  A6 
7 0 5 8 -  FO 02

;  D e f  i  n e e x t e r n a l  r e f e r e n c e s
c r t . d e  * 8 a a 0 SYM 1
1s tc o m - d e  *A 6 5 7
v i  a - d e  * a 800
p o r t b - d e  v i a
p o r t a ■ d e  v i a + 1
d d r b - d e  v i a +2
d d r a . d e  v i a + 3
p e r . d e  v i a + * c
i f r . d e  v i a + * d
9

; I n i t i a l i z e  V IA
I N I T I d a  * * f f d a t a

SYM R S -2 3 2  s e r v i c e  r o u t i n e

s t a  d d r a  
I d a  «1 
s t a  d d r b  
s t a  p o r t b  
I d a  # * a  
s t a  p e r  
I d a  #0  
s t a  p o r t a  
r t s

d a t a  o u t p u t  ( p o r t  A )

I N I T  c o n t r o l  b i t  0

CA2 p u l s e  m od e , CA1 n e g .  e d g e  s e n s  

dummy w r i t e  t o  arm  f l a g  < IF R )

5 P r i n t i n g  c o d e  t o  a t t a c h  t o  OUTCHR
5 T e s t  f o r  p r i n t e r  on  l i n e . . i f  n o t ,  s i m p l y  d i s p l a y  o n  CRT 
p r i n t  p h a  s a v e  c h a r a c t e r

s k i p i t

p h a
I d a  # * 2 0  
b i t  p o r t b  
b e q  s k i p i t  
p l a
j s r  toMXBO  
p h a  
p l a
jm p c r t  now  t o  t h e  CRT

c h e c k  p r i n t e r  o n  l i n e  
(0  i f  o f f  l i n e )  

r e t r i e v e  c h a r a c t e r  
p r i n t  i t

c e  r o u t i n e

; S u b r o u t i n e  t o  o u t p u t  c h a r a c t e r  t o  MX80
toMXBO p h a s a v e  c h a r a c t e r

I d a #2
b i t i f r w a i t  MX80 r e a d y
b e q = - 4
p l a r e t r i e v e  c h a r a c t e r
s t a p o r t a w r i t e  i t
r t s

; USRO 0ai3u

c o n t r o l MX80 f o r m a t .

c o d e  n o .  f u n c t i o n
1 c o m p r e s s e d  c h a r a c t e r  ON
2  c o m p r e s s e d  c h a r a c t e r  OFF
3  d o u b l e  s t r i k e  ON
4  d o u b l e  s t r i k e  OFF
5  e m p h a s iz e d  ON
6  e m p h a s iz e d  OFF
7  s e l e c t  p r i n t e r
8  d e s e l e c t  p r i n t e r
9  s e t  l i n e  s p a c i n g  (p a r a m e t e r  2 “  s p a c i n g ,

* C  f o r  n o r m a l ,  * 1 8  f o r  d o u b l e  s p a c i n g )

USR p a r a m e t e r  3  s t o r a g e  
31 . d e  *A 6 4 A

p r c o n c * p  1 stc o m  
b e q  p . o f

t e s t  v a l i d  e n t r y
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705A— 38 p .  b a d s e c f l a g  i l l e g a l  a c t i v i t y

7 0 5 B -  60 r t s
7 0 5 C -  C9 14 p .  o f cmp • • 1 4 i s  i t  USRO?
7 0 5 E -  DO FA b n e p .  b a d n o . .
7 0 6 0 -  EO 03 c p x #3 3  p a r a m s  n o t  a l l o w e d

7 0 6 2 -  FO F6 b e q p .  b a d
7 0 6 4 -  EO 02 c p x #2 2  p a r a m s  f o r  l i n e  s p a c i i

7 0 6 6 -  FO 30 b e q p . 1 i n e
7 0 6 8 -  AD 4 A  A6 I d a p31 (1  p a r a m e t e r )  g e t  p a r a m e t e r
7 0 6 B -  29 OF an d # * f
7 0 6 D -  C9 09 cmp # * 9  c a n ’ t  b e  g r e a t e r  t h a n  8

7 0 6 F -  10 E9 b p l p . b a d
7 0 7 1 -  AA t a x m ove t o  in d e x
7 0 7 2 -  BD B 6  70 I d a t a b l e , x lo o k u p  c o n t r o l  c h a r a c t e i
7 0 7 5 -  10 09 b p l p . s k i p
7 0 7 7 -  29 7F and # * 7 f m ask  o f f  msb (E S C  c h a r .

7 0 7 9 -  48 p h a s a v e  c h a r a c t e r

7 0 7 A -  A9 IB I d a • * l b  s e n d  ESC  c h a r a c t e r

7 0 7 C -  20 4 8  70 j s r toMXBO
7 0 7 F -  68 p l a
7 0 8 0 -  C9 11 p . s k i p cmp # * 1 1  i s i t  p r i n t e r  s e l e c t ?
7 0 8 2 -  FO OD b e q p .  s e l
7 0 8 4 -  C9 13 cmp # • 1 3  i s i t  p r i n t e r  d e s e l e c t ?
7 0 8 6 -  FO 05 b e q p . d e s
7 0 8 8 -  20 48  70 j s r toMXBO w r i t e  c o n t r o l  c h a r a c t e r

7 0 8 B -  18 c l  c
7 0 B C -  60 r t s
7 0 8 D -  A9 00 p .  d e e I d a # 0  d e s e l e c t  p r i n t e r  v i a  p o r t  B ,
7 0 8 F -  FO 02 b e q p . s e l + 2
7 0 9 1 -  A9 01 p .  s e l I d a #1  s e l e c t  p r i n t e r
7 0 9 3 -  8D 0 0  A8 s t a p o r t b
7 0 9 6 -  18 c l c
7 0 9 7 -  60 r t s

f  R o u t in e  t o  s e t  l i n e  s p a c i n g .
S S e c o n d  p a r a m e t e r  s p e c i f i e s  new  s p a c i n g .
; H ex C i s  s t a n d a r d ,  h e x  18 g i v e s  d o u b l e  s p a c i n g .

7 0 9 8 - A9 IB p . l i n e  I d a # « l b o u t p u t  ESC c h a r a c t e i
7 0 9 A— 20 48 70 j s r toMXBO
7 0 9 D - A9 41 I d a # ’ A f o l l o w e d  b y  an  A
7 0 9 F - 20 48 70 j s r toM X80
70A 2 — AD 4A A6 I d a p31 g e t  inew l i n e  s p a c i n g
7 0 A 5 - 09 80 o r a # • 8 0 a d d  128
70A 7 — 20 48 70 j s r toMXBO
7 0 A A - A9 IB I d a # * l b s e n d  a n o t h e r  ESC

7 0 A C - 20 48 70 j s r toMXBO
7 0A F — A9 32 I d a •  ' 2 f o l l o w e d  b y  a  2
7 0 B 1 - 20 4 8 70 j s r toMXBO
7 0 B 4 - 18 c l c
7 0B 5 — 6 0 r t s

i T a b l e  o f  MXBO command c h a r a c t e r s
7 0 B 6 - 0 0 OF 12 t a b l e  . b y 0  * 0 F  * 1 2  * c 7  * c 8  * c 5  * c 6  *1
7 0B 9 — C7 CB C5
7 0 B C - C6 11 13

Letterbox (Continued from page 6)
JMCftO

What About Atari?

Dear Editor:

I would like to praise the inclusion 
of the new "From  Here to A tari”  col­
umn by James Capparell. I feel the 
Atari is a fine machine and deserves 
more recognition. Hopefully, the new 
column signals a growing interest on 
your part to cover the Atari computer 
more fully.

The Atari seems to have gained a 
reputation as a game computer, and 
while the games are o f course good, the 
reason I bought an 800 instead o f a VCS 
was that I wanted it to do more. I hope 
we can look forward to some practical 
applications appearing in M IC R O  soon.

Perhaps the continuation o f game- 
only articles becomes a self-fulfilling

prophecy, and perpetuates an undeserved 
reputation.

In the future I, and I 'm  sure other 
Atari owners, would appreciate your in­
creased attention to serious Atari 
applications.

M ichael B. Moore 
San Francisco, CA

E ditor's N o te : We encourage our 
readers who use Ataris to  send in  ar­
ticles and applications they've devel­
oped. We are aware o f  the grow ing pop­
ularity o f  the A tari and want to expand 
o u r coverage o f  it, but need your help.

A  Call for Chemistry Programs

Dear Editor:

M y  science education class acquired

an Apple II Plus this Fall. N o w  my 
chemistry students practice writing 
formulas and equations, they study the 
periodic table and account for energy 
changes between atoms, they review  
for tests and check their knowledge 
w ith  immediate confirmation, and 
they learn the ways o f atoms and elec­
trons through animation and simula­
tions —  on the computer!

I'd  like to find out about programs 
for drills, graphics, and simulations — 
anything useful for chemistry class. 
Perhaps other teachers could help.

Judy Toop 
Auburn Adventist Academy 
Auburn, Washington 98002 

(206)939-5000, Ext. 236

JMCftO
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SATURN SYSTEMS 32K RAM BOARD FOR APPLE
3 2 K  o f  b u f f e r e d  r e a d /w r i t e  m e m o r y  o n  a  p lu g - in  c a r d

C o m p a tib le  w ith :  Apple II®. Apple II + ®. Microsoft's Z80 Soft card®. DOS
3.2. DOS3.3. INTEGKR Basic®. Applesoft® . PASCAL. 
FORTRAN. USA®. Personal Software's VISICALC®

S o ftw a re  in c lu d e d : 1 . Relocation of DOS into SATURN 32K board
(recovers appproximately lOK o f main board 
RAM).

2 . u tility  package for saving and loading 
Applesoft® and INTEGER® programs and 
data on the 32K RAM board: overlaying, 
chaining.

3. PSEUDO-DISK: Modifies DOS 3.3 to allow use 
of SATURN 32K RAM board(s) like another 
disk drive.

COMPREHENSIVE DOCUMENTATION • 1 YEAR  W ARRANTY

A L L  FO R  ONLY $ 2 3 9 .0 0 _____________
N E W !

MEMORY EXPANSION SYSTEM FOR VISICALC®

Now you can expand the memory available to Personal Software's 16sector 
VISICALC® using the SATURN 32K RAM BOARD!
W ith VC-EXPAND™ and one o r m ore SATURN 32K RAM BOARDS the 
memory available to VISICALC® is increased from 18K to:

50K w ith 1 SATURN 32K BOARD 
82K With 2 SATURN 32K BOARDS

VC-EXPAND supplied on 16 sector disk

ONLY $100 .00

& S l f S I S W t S *

SA TU R N  S Y ST E M S , INC.
P.O. BOX 8050  • A N N  A R B O R . Ml 48107 • (313)665-6416
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“T h e  d am n  th ings neai 
killed m e.” j * j

DATAMOST
19273 Kenya St. Morthridge, CA 91326. (213) 366-7160



/MCftO
PET Vet

By Loren Wright

What is Pascal?

Pascal was conceived by Niklaus W irth 
in 1970-71 as a "c om p le te " language, 
capable o f the most complex struc­
tures, yet still easy to learn and pro­
gram. Although the language was fairly 
well-specified by W irth, there was 
room for improvement. Several d if­
ferent versions have been written, all 
consistent w ith  the basic structure of 
the language, but different in several 
minor respects.

Probably the m ost popular imple­
mentation is called UCSD  Pascal, 
which was developed at the University 
o f California at San D iego. UCSD 
Pascal adds some important enhance­
ments, particu larly a conven ien t 
method o f handling character strings, 
which make it very attractive for 
m icrocomputer implementations.

Another version, called " T in y "  
Pascal, was described by Yuen and 
Chung in the Septembcr-November 
1978 issues o f BYTE . As its name im ­
plies, there is quite a bit missing, in­
cluding some o f the m ore powerful fea­
tures o f the original. Nevertheless, it 
does make the language available 
where memory is severely restricted 
(such as in a 16K PET],

T o  learn m ore about Pascal, read 
Victor Fricke's series, which began in 
our Novem ber issue and concludes in 
this issue. He cites a number o f other 
books.

Pascal is generally a compiled 
language. However, microcomputer im ­
plementations ordinarily use a com­
piler which produces P-code. A  P-code 
interpreter is then required for execu­
tion. The typical m icrocomputer Pas­
cal package includes three programs: an 
editor, a compiler, and a P-code inter­
preter. As we shall see, a couple o f the 
PET packages are not typical.

T in y  Pascal —  Abacus Software

T in y  Pascal, w ith  some enhance­
ments, is intended primarily for learn­
ing the language. There are actually 
tw o versions. One, called just T iny 
Pascal, runs in 16K. The other, called 
T in y  Pascal Plus + , requires 32K, but 
includes enhancements for graphics 
support (lim ited to the quarter-boxes 
for 80 x  50 resolution plotting).

The editor is a traditional line- 
oriented editor, where lines may be in­
serted, deleted, m oved, searched, 
listed, etc. The fam iliar screen-editing 
capabilities o f the PET itself are not 
supported. When a source file  is saved, 
all but the last line is saved. (Th is prob­
lem  may not be present in all versions, 
but I have called it to the attention o f 
Abacus and they intend to correct it.)

The compiler is written in BASIC, 
which means it is very slow. However, 
it also means that it is easy to make 
changes to suit your particular needs. 
The P-code interpreter has an optional 
TRACE  mode, which can be helpful 
both in debugging programs and in 
learning how things work. The manual 
covers the operation o f the three pro­
grams, the differences from standard 
Pascal, and a few  examples. It does not 
cover standard Pascal or provide any 
tutorial material.

T in y  P a sca l is  a v a ila b le  fo r 3 .0  and  4 .0  P E T s  
and the  8032  on  2 0 4 0 /4 0 4 0  d is k e tte  (o r $ 3 5 .0 0 , 
and on  ca sse tte  fo r $ 4 0 .0 0 . T in y  P a sca l P lu s  + is  

$ 5 0 .0 0  on  d is k e t te  and  $ 5 5 .0 0  on  ca sse tte . A bacus 
S o ftw a re , P .O . B o x  7 21 1 , G ran d  R ap id s , M l 4 95 10 .

K M M M  Pascal —  AB  Computers

K M M M  Pascal was written by W illi 
Kusche o f W ilserv Industries and is 
marketed by AB Computers. This im ­
plementation is probably closest to 
T iny Pascal, but Boolean, real, and text 
variables are supported. The editor 
combines the screen-editing features of 
the PET w ith the features o f a tradi­
tional line editor. The lack o f line 
numbers makes it a little difficult to 
use the line commands. The compiler 
is in machine code and generates 
P-code, which is converted to exe­
cutable machine code by a program 
called the "Transla tor." A fter this 
machine codc is in place, a BASIC SYS 
com m and w il l  run the com p iled  
program.

The manual, supplied to m e in pre­
lim inary form, includes a description 
o f the operation o f the editor, the dif­
ferences from standard Pascal w ith  a

few  examples, and a fu ll set o f syntax 
diagrams. Standard Pascal is not docu­
mented, nor is there any tutorial 
material.

K M M M  P a sca l is  a v a ila b le  fo r 3 .0  o r 4 .0  P E T s  
( in c lu d in g  8 032 ) on  4 04 0  o r 8 05 0  d is k e t te  fo r 

$ 8 5 .0 0 . A n  o ld e r v e rs io n , w h ic h  ru n s  in  1 6K  but 
d o e sn 't  suppo rt f lo a t in g  p o in t n u m b e rs , is  a v a i l­
ab le  fo r $ 7 5 .0 0 . A B  C o m p u te rs , 252  B e th le h em  
P ik e , C o lm a r , PA  18915 .

Com m odore T C L  Pascal

Th is version, written by Keith 
F rew in  o f Transam  C om ponen ts 
Lim ited, and marketed in the U.S. by 
Com m odore as its "Pascal D evelop­
ment System,”  is a standard Pascal. 
The fu ll power o f the language is real­
ized. Producing a source file  is very 
much like writing a BASIC program, 
and auto line numbering, renumbering, 
searching, and changing capabilities 
have been added.

The compiler can be used in two 
ways. In the resident mode, the source, 
object, and com piler program are held 
in m em ory together. In the disk mode, 
the compiler, source, and object are all 
in files stored on disk.

The manual includes com plete doc­
umentation o f the editor and compiler. 
There's a lo t o f tutorial material, i l ­
lustrating standard Pascal usage. H ow ­
ever, I would not recommend that any­
one learn Pascal from this manual.

T C L  P a sca l i s  a v a ila b le  fo r 8032  and 8 05 0  w ith  
p ro te c t io n  R O M  and m an ua l fo r $ 2 9 5 .0 0 . A n  o ld e r 

v e rs io n  m ay  s t i l l  be  a v a ila b le  fo r 3 .0  R O M  P E T s  
and 2 04 0  fo r $ 25 0 .0 0 .

Final Thoughts

There are three very different ver­
sions o f Pascal available for the PET. 
They d iffer in  price, "com pleteness," 
and in the machine configurations they 
require. Certainly the best is the T C L  
version, but it is defin itely not over 
three times better than K M M M  Pascal, 
as the price m ight indicate. T in y  Pascal 
is not as good as the other two, but it is 
the cheapest, it is modifiable, it m ay be 
the only version that works on your 
system, and it w ill fill the need for a 
teaching system.

According to sources, Com m odore 
plans to offer a UCSD  version o f Pascal 
for the 8096 (not the SupcrPET) some­
tim e this year. Further details were not 
available.
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POOL 1.5, YOU'LL 
LOVE TRICK SHOT!
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T4/tzard~ 80
INSTANT 80 COLUMN APPLE*
The miracle of the 80 s . . .  everything you want in an 
80-column card.
STOP STAR ING AT 
4 0  COLUMNS
WIZARD-80 lets you see exactly 
what you will get when typing 

80-column format It gives you a 
lull 80-column by 24-line display 
with all these features

■ Fully compatible with Apple II 

and Apple II Plus ’

■ Fully compatible with most word 
processors, micro-modems 
anti prom programmers, plus 
all current Apple II expansion 
boards

■ Lists BASIC programs, integer 
and Applesoft

■ Fully compatible with Pascal

■ Uses software to switch 
between 40 and 80 column 
formats

■ Displays 7 x 9 matrix characters

■ Provides upper/lower case 
characters with full descenders

■ Fully edits uses ESCape key 
for cursor movement

■ Scrolling stop/start uses 
standard Control-S entry 

Retains text on screen while it 
is being printed

■ Contains crystal clock for 
flicker-free character display

■ Has low power consumption 
for cool reliable operation

■ Leads soldered directly to board 
for maximum reliability

■ 2K on-board RAM. 50 or 60 Hz 
operation

■ Inverse video selection 
standard

■ O -liiE s ra i ii|ii:ini
S u s t a i n s

SUBSIDIARY OF WESPERCORP

Submitting an article to MICRO?
The fo llo w in g  t ip s  w ill he lp  both  you and our s ta ff: 

Text
•  Send typewritten, double-spaced copy.
•  Put your name and address on the first page of the 

article, and name on each page.
•  Provide a summary of the article, and a brief 

biographical note.
•  Use tables and figures —  they’re not only effective, 

but add visual interest to your article.

L is tings
Make sure p r in te d  listings are:

•  machine generated
•  black ink on white paper
•  commented
•  thoroughly tested

We’d appreciate listings on m a g n e tic  m e d ia .
Please provide:

•  BASIC and binary files
•  assembler source tiles
•  specifications and loading instructions

Write for a copy of our W riter’s Guideline.

He*SYM-1/K TM -2 En c lo su re

E N C L O S U R E  F E A T U R E S :

•  L o w  Profile Design: 18 .5  m . W id e x i6  
in. D e e p x 4 .5 m . H igh
•  .0 6 0  A lum inum  •  D urab le  C harcoal 
Texture Finish •  W alnut Fin ished Side  
P anels  •  H inged To p  •  R ea r Panel. 
Pow er &  I /O  •  S im p le  A ssem bly  &  
Instructions

E N C L O S U R E  IN C L U D E S :

•  K eypad  A ccess C over •  R ubber  
Feet •  Fuse a n d  F u se H older •  Power 
O n  Sw itch •  Term inal Strip  •  A C  Outlet

M O U N T IN G  P R O V IS IO N S  FOR:

•  S Y M -1 /K T M -2  •  A d d -o n  M em ory  
B oard  •  C oo ling  Fan  •  (2 ) D B 2 5  
C onneclors  (R S  2 3 2 )  •  V ide o  Jack

$95.00 fob Minneapolis

KEN -W AY P R O D U C T S  831 Patton Rd.. New Brighton. Minnesota 55112

ktittr Mltro V * 1' "
I  hH 11 ll«- ot

KHfCPCCM

AVAILABLE AT ALL FINE COMPUTER STORES



O SI COM PATIBLE PRO D U CTS
5 6K2 -M H Z  U ltra  L o w  P o w e rC M O S  S ta t ic  M em o ry  B o a rd  . . . .  MEM-S8KS850

4 8 K  $ 7 5 0  

3 2 K  S 5 5 0  

2 4  K  S 4 5 0  

1 6 K  $ 3 5 0  

8 K  $ 2 5 0
4 K  S 2 0 0

$ 2 4  

■P S I  2 0  

-T  S  2 5  

• P T  S I  2 5

Partia lly  Popu la ted  B o a rd s  (Spec ify  add ress locations required) . . .  M EM  
MEM Board u se s  the new 2K-8yte w id e  S ia l ic  RAM ch ips which a re  MEM
2716 EPRO M  compatible. Any 2K  byte memory segm ent can be MEM*
populated with RAM  o rEPRO M  (or left empty for u se  of A dd ressSpace  MEM
by another board). Fu lly  expandable to any memory s ize  you w ill ever MEM
need. No spec ia l addressing requirements, ju s t so lder in extra socket s _ _  MEM  
and add memory. A lso has space  for a  1 .75K Monitor ROM at S F800  (FC).

E x t ra  2 K  RAM  M em ory Ch ip  
O p tiona l P a ra lle l P r in te r Port 

O p tiona l C a le n d a r/C lo ck  (So ftware ava ilab le  in EPROM )
Both o p tio n s  (D isk  so ftw are mods provided fo r u se  of 6 5 2 2  VIA on 
printer).

E X A M PLE  U S E S :
C 4 P  & C 8 P : Expansion  to  4 0 K  RAM  of B a s ic  workspace

P a ra lle l P rin te r Po rt — R ese rve  Se ria l Port for MODEM 
C a le n d a r/C lo ck  D isp laying on unused portion o t sc reen  

Space  fo r 5 .7 5 K  of E n h an ce d  Sy stem  M on ito r E P R O M S .
A ll of th is on 1 Board , using on ly one of your p recious slo ts . So ftw are tor Enhanced  System  

Monitor capab ilit ie s is  continuously being developed and improved. A s new EPRO M  
Monitors a re  availab le , you m ay upgrade to them  for an y price  differential p lus a  nominal 
S 1 0  exchange fee  Another poss ib ility is  to fill an y  portion of the memory w ith Basic 
Program s in EPRO M  (o r Power-on In s ta n t A c t io n . This custom  EPRO M  programming 
serv ice  IS ava ilab le  at S 2 5  per 2 7 1 6  (in c lu d es EPRO M I E x ira  cop ies a l S1 5  lor each 

EPROM
C4P-M F & C 8 P -D F : Memory expansion to  4 8 K .

Add 4KM em o ry at $ E 0 0 0  for spec ia l software requirements.
P a ra lle l P rin te r In te r la c e  and/or D isp lay in g  C a le nd a r/C lo ck .
Add 1 .75K  E n h an ce d  S y s tem  M on ito r ROM .

C 3 : Up to 5 6 K  o l M em ory Expansion — can be addressed  for M u ltiu se r.
(Optionally, e ach  u se r can  have h is own D ed ica ted  P r in te r Port). 
Add E n h a n ce d  M on ito r ROM  w ith Ca lendar/C lock software, warm 
start and  Hard D isk Bool.

I E E E - 4 8 B  IN T E R F A C E S  AN D S O F T W A R E :
The  G en e ra l Pu rpo se  Instrum entation B u s  (G P IB )  Contro lle r in te rface  is  

a v a ilab le  for a ll O S I Com pute rs . M ach ine  code  G P IB  D rive rs  a re  linked to B a s ic  
to provide e a s y  con tro l o f IE E E - 4 8 8  in strum en ts w h ich  is  equal to the  best ot 
H ew le tt-Packard  C on tro lle rs and fa r supe rio r to m ost o the rs . B a s ic  Com mands 
for S e ria l Po ll, P a ra lle l Po ll, IF C  C le a r , full Lo ca l/R em o te  Contro l. Respond  to 
S R O  Inte rrup ts , S end  T rigger, do  Fo rm atted  Input/Output, D irect Memory 
Input/Output and M O RE . In te rface  in c lud es IE E E - 4 8 8  R ibbon  Cab le/Con-

S K ? C o n t r o l le r  In te rfa ce  lo r C 2 . C 3 . C 4  and  C 8  System s G P IB  4 -4 88  $395
G P IB  So ftw a re  for O S -65D  (Add -8 lo r 8 "  o r -5 for 5") G P IB  488-D  $ 7 0
G P IB  So ftw a re  tor O S -6 5U ........................................................................................................... G P IB  488-U  $ 1 0 0
G P IB  So ftw a re  on two 2 7 1 6  EPR O M S  lor ROM  based s y s te m s .......... G P IB  488-R  $ 1 0 0
Add Optional P a ra lle l P r in te r In te rfa ce  to G P IB  4*488 ................. ............................................-P $ 1 20
Add Optional C a le n d a r/C lo c k  to G P IB  4-488 . * ...................................................... ...........................-T $  25
Add 2K  RAM toGPIB4-488(Specifylocation .$4000-$BFFF &SDOOO-SEFFFavailable)*M $ 25 

So ftw a re  lor EPRO M  P rog ram m ing , R e ad in g , V e rify in g , and E ra se d  C h e c k ; lully 
Integrated w ith A sse m b le r , E d ito r and E x ten d ed  M onitor. C an  be used  w ith many types 
of EPRO M  up lo  SK . Requ ire s Optimal Technology Model Ep-2A-79 EPRO M  Programmer
and the G P IB  4-488 Board. Sp e c ify  8“  or 5 "  D is k ..............................................E PRO M  M I-EP  $ 1 80
G P IB  Co n tro lle r fo r C l  P , Includes Software . C lo ck  & space tor 6 K  EPRO M
...........................................................................................................................................................................G P IB  6 -488R  $395

Add Optional P a ra lle l P r in te r In te rfa ce  to G P IB  6 -488R ............................................................-P $ 1 2 0

E P R O M S : (C h e c k  w ith  yo u r D e a le r  fo r n ew e s t EP R O M  P ro d u c ts ) .
C l  P  ROM  w ilh  4 8  Co l D isp lay , Sm art Term inal, Ed it S More tor Se ries
....................................................................................................................................................................ROM -TERM  I I  $ 5 9 .9 5

C 1 P  ROM  w ilh  24 C o l D isp lay . O ther ROM-TERM  II Fea tu re s S  D isk  Boot
........................................................................................................................................................................... ROM -TERM  $ 5 9 .9 5
Ju s t Hip sw itch lo r S e ria l o r V ideo System  w ith Corrected Keyboard ...................S Y N K E Y $ 3 9 .9 5

EN H A N C ED  M O N ITO R  RO M S FO R  U S E  ON G P IB  4-488 S  M EM  BO A RD S : 
E xp an d e d  Suppo rt lo r C 4 P  a  C 8 P  Featuring Calendar/C lock. L in e  Ed it, Smart Term inal,
Memory F ile s , Para lle l Prin ter Contro l & More ..............................................................M I48P1 $ 5 9 .9 5
D isk  Suppo rt with Calendar/Clock. Warm Start and Corrected Keyboard . . . .M I4 8 0 1  $ 59 .95  
Expended  C 3  M onitor with Calendar/C lock Software . Hard D isk Boot, L ine  Ed it and Warm
Start .........................................................................................................................................................................M IC3-1 * 5 9 .9 5

C 1 -P Se r le s  II Com puterw ith ROM-TERM II SmartTerm inalMonitor(OtderD irect). . .  $ 5 4 9 .0 0

WHICH ED IT IN G  “ SM ART-TERM INAL”  MONITOR ROM 
IS  B E S T  FO R YOUR C1 P?*

1 9 7 1 1  B Y T E S  F R E E  
O S I  B A S I C  V E R S I O N  I

gP? cX T 1977 BV M,CR0*
? 8  R O M - T E R M  M A S  E O I T I N C  
A  Z A  C O L U M N  O I S P L A V  ANO 
F L O P P Y  D I S K  B O O T S T R A P

R O M -T E R M

C n »

p o im » » UtOIO-tl io n  lostc

COPVBICH r i»8 i

K ICBO  I" IIH O C I

lie  AOTMl* HO* ICC TNI «« COIUM 01SH«r ro.

s t m t s  i I C l sv«!«x

CO RB fC tl y ALSO. TMltC IS •  «»■ W '

* *  «DY<«-

RO M -TERM  II

F E A T U R E S  A V A ILA B LE  O N  B O T H  R O M S  A T  T H E  TO U CH  O F  A K E Y :

•  E n te r  ‘S m a r t  T e rm in a l"  m o d e  to r com m un ica tio n s w ith  a  l im e  s h a re  D ia l -u p c o m p u t e r  

n e tw o rk
•  S e le c t  half-dup lex/fu ll-dup lex operation .
•  S e le c t  a u t o  o r  m a n u a l  l in e  f e e d  a t  c a r n a g e  re tu rn
•  T r a n s m i t  a  p r e p r e p a r e d  m e m o r y  f i l e  fro m  C  t  P  to  r e m o te  co n - o u te r  T h is  m e m o ry  f ile  

c a n  b e  a  m e s s a g e  le t t e r  o r  p ro g ra m  a n d  is  s e n t  a t  f u l l  s p e e d  —  s a v in g  t i m e  a n d  

t e le p h o n e  e x p e n s e .  P ro g ra m s  c a n  b e  l is te d  t o  m e m o ry  f i le  w h i le  in  b a s ic
•  R e c e iv e  a  m e s s a g e  o r  p ro g ra m  lo r  a l l  t ra n s a c tio n s !  in t o  a  m e m o r y  f i l e  f o r  l a t e r  re v ie w  

o n  v id e o  re c o rd in g  o n  ta p e  a n d  p r in t in g  T h e  M e  c a n  b e  d o w n lo a d e d  t o  b a s ic  a f te r  y o u  

e x it  t h e  's m a rt  te rm in a l"  m o d e
•  U p lo a d in g /d o w n lo a d in g  o f  p r o g r a m s  c a n  b e  d o n e  in  th is  m e m o ry  f i le  m a n n e r  or 

d ire c t ly  in to  b a s ic  b y  u s in g  a  n e w  s e r ia l o u tp u t  d is tr ib u to r  a n d  a  n e w  " C o n tro i-L "  lo a d  

c o m m a n d
•  R e tu rn  t o  b a s ic  p ro g ra m  o p e ra t io n  a t  t h e  s a m e  p o in i o f e x e c u t io n  fro m  w h ic h  you  

e n te r e d  th e  " s m a rt -te rm in a l"  m o d e
•  " S m a rt -T e rm in a l"  m o d e  c a n  b e  u t i l iz e d  w ith  th e  m o d e m / te le p h o n e  d is c o n n e c te d  in  

o rd e r  to  p re p a r e  m e m o ry  f ile s , ty p e  d ir e c t ly  t o  s e r ia l p r in te r  s e n d  m e m o ry  f i le s  t o  p r in te r  

o r  ta p e  a n d  t o  v ie w  ta p e s  w ith o u t  in t e r f e r e n c e  fro m  b a s ic  " S y n ta x  E r r o r "
•  T h e  s e r ia l o u tp u t  d is tr ib u to r  c a n  b e  t u r n e d  o n  a n d  o ff  w ith  a  " c o n tro l S "  k e y s t r o k e  o r  w ith  

a  p o k e  w h ic h  a l lo w s  e a s y  con tro l o f a  se r ia l p rin te r from  b a s ic .
•  B a s ic  program  lin e s can be re ca lle d , ed ited a n d  re  e n t e r e d  T h e  ed it ing  in c lu de s 

b a ck sp a c in g , fo rward sp a c in g , d e le tin g , typ ing over, in serting  new te xt , and 
chang ing  lin e  #  (d u p lic a t in g  a  im e )  D u r in g  e d itin g , th e  c u rs o r  p o s it io n  a n d  d is p la y  a r e  

w ra p p e d  a r o u n d , a l lo w in g  o p e r a t io n  o n  a n d  d is p la y in g  o f  a n  e n t ir e  l in e  u p  t o  7 2  
c h a ra c te rs  lo n g  T h e  p re p a ra t io n  o f  l in e  n u m b e re d  m e s s a g e s  c a n  u t i l iz e  t h e s e  fe a tu r e s  

—  e x t r e m e ly  h a n d y  fo r p o o r  s p e llin g , t y p is ts  l ik e  m e '
•  Keyboard  h a s  b e e n  com p le te ly  co rre c ted  to  p ro v id e  s ta n d a rd  ty p in g  fo rm a t  B y th e  

u s e  o f t h e  c o n tro l a n d  r e p e a t  k e y s  a s  m o d if ie r s , a n y  c h a r a c te r  in  t f \e  fu ll U S A S C I I  1 2 8  
ch a ra c te r se t can  be en tered  from  the keyboard . T h is  w ill g ive  you a ll the 
ch a ra c te rs  you need for runn ing  P a sc a l and  o the r h igh leve l languag es In  a  rem ote 
com puter.

•  V id e o  o u tp u t  m a y  b e  h a lte d  a t  a n y  t im e  fo r  e a s y  v ie w in g .
•  S c re e n  c le a r  a t  k e y s tro k e

A LL  F E A T U R E S  A R E  ROM R E S ID EN T  AND A LW A YS  A V A ILA B LE  A T  PO W ER  ON.

A D D IT IO N A L  F E A T U R E S  P R O V ID E D  IN  T H E  R O M -T E R M :

•  D is k  b o o ts tr a p  —  In  d is k  o p e r a t io n  y o u  c a n  alte rn a te  between ROM B a s ic  and  D isk  
B a s ic  w ith  a  k e y s t ro k e  C a n  Warm  S ta r t  D isk  B a s ic .

•  E a s y  t ra n s fe r  o f  p ro g ra m s  b e t w e e n  d is k  a n d  R O M  B a s ic . ( U s e  th e  R O M  B a s ic  fo r  e d it in g  

d is k  b a s ic  p ro g ra m s .)
•  Memory f i le s  can  be s to re d  o r  re c a l le d  in  D isk  B a s ic , ROM B a s ic  o r the  “ Sm art 

T e rm in a l"  in te rc h a n g e a b ly

A D D IT IO N A L  F E A T U R E S  P R O V ID E D  B Y  R O M -T E R M  II

•  A 4 8  c o lu m n  v id e o  d is p la y  o n  s e r ie s  I I C 1 P (R e v is io n  " D "  S u p e rb o a rd ) .  S e le c t io n  o f  4 8  or 
2 4  co lum n  v id eo  w ith a " C o n tro l-V "  k e y s t ro k e  C o r r e c t e d  " S y n ta x  E rro r*' m e s s a g e s

•RECO M M EN D  TH E  ROM-TERM  I I  F O R  N O N -D IS K  O P E R A T IO N  O F  S E R IE S  II C1 P  ( O R  

R E V IS IO N  "D "  S U P E R B O A R D )  A N D  T H E  ROM -TERM  FO R  A L L  O TH ER  S Y S T E M S .

M E M - 5 6 K  C M O S  S T A T IC  M E M O R Y  B O A R D

E n hanced  

M o nito r R om

U L T R A -L O W  P O W E R  —  B y  u s in g  C M O S  S ta t ic  
R A M  M e m o ry , t h e  to ta l p o w e r  c o n s u m p tio n  is  a b o u t 

V i  A m p  a t  5  V o lts  w h e n  p o p u la te d  fo r  4 8 K . In  fa c t, m ost 
o f p o w e r  is  u s e d  b y  th e  A d d re s s  L in e  B u ffe r s  a n d  th e  

D a ta  T ra n s c e iv e rs .

M U L T I - U S E R  - C a n  b e  a d d r e s s e d  fo r  a n y  o f  t h e  1 6  

m u lt i-u s e r  m e m o ry  p a r t i t io n s  T h e  lo w  p o w e r  a n d  

s in g le  m e m o ry  b o a rd /p a r t it io n  s im p lify  in s ta lla tio n  

a n d  p ro v id e  a  ty p ic a l $ 1 4 0 0  s a v in g  fo r  a  3 -u s e r  

s y s te m .

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

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

C h e c k  w ith  y o u r  lo c a l D e a le r  o r  O r d e r  D ir e u !  

P h o n e  o rd e rs  a c c e p te d .
T E R M S : C h e c k /M o n e y  O r d e r /M a s te r  C h a rg e /V IS A  

S e n t  P O S T P A ID  O N  P R E P A ID  O R D E R S .  

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

800TU s699
410 Recorder $59 00
810 D isc Drive $444 00
822 Printer $359 00
825 Printer $629 00
830 Modem $159 00
820 Printer $269 00
850 In te rlace $159 00
New DOS 2 System $21 00
CX70 Light Pen $64 00
CX30 Paddle $18 00
CX40 Jo y  S tick $18 00
CX853 I6 K  RAM $89 00
M icrotek I6 K  RAM $75 00
M icrotek 32K  RAM $169 00
One year extended w a rran ty ...................

ATARI 400 
16K. . . .  $329 
32K. . . .  $478 
48K. . . .  $555

Intec 48K Board................................................................................$249

ATARI SOFTWARE
CX404 Word P ro cesso r S I 19 00
CX404 P ILO T  $68 00
CX413 M icroso ft B a s ic  $68 00
CX4101 Inv ila fio n  To  Program ing I $17 00
CX4102 Kingdom  $1300
CX4103 S ta t is t ic s  $17.00
CX4 104 M ialing L is t , $1700
CX4105 B la ck ja c k  S1300
CX4106 Invitation to Program ing 2 $20.00
CX4107 B io rythm  $13.00
CX4108 Hangman $13 00
CX4109 Graph It $17 00
CX4t 10 Touch Typing $20 00
CX4 ! 11 S P A C E  IN VAD ERS  $1700
CX41 1 2  S ta te s  8 C ap ita ls  $13.00
CX 41U  European Coun trie s 8  C ap ita ls  $13 00
CX4115 Mortgage X Loan A n a ly s is  $13 00
CX4116 Pe rsona l F itn e s s  Program $59.00
CX4117 Inv itation  To  Program ing 3  $20 00
0X4118-20 Conversa tiona l Languages le a  I $45 00 
CX4121 Energy C zar $13 00
CXL4001 Educationa l M aster $2100
CX6001 17 Ta lk  8  Teach Se rie s  (ea I $23 00
CX8106 Bond A n a ly s is  $20 00
CX8 I07  S to ck  A n a ly s is  $20.00
CX8 I01  S to ck  Cha rting  $20 00
CXL4002 B a s ic  Com puting Language $46.00
CXL4003 A ssem b le r Ed ito r S46 00
CXL4004 B a ske tb a ll $24 00
CXL4005 V ideo E a se l $24 00
CX 14006 Super B reakout $30.00
CXL4007 M usic Com poser $45 00
CXL4009 C h e s s  $30 00
CXL40103-D  Ttc-Tac-Toe $24 00
C LS4 0 1 1 S TA R  R A ID ER S  $39.00
CXL4012 M ISS LE  COMMAND 532.00
CXL4013 A S T ER O ID S  $32 00
CXL4015 Te leLm k $20 00
V is ica lc  $149.00
Letter Perfect (Word P ro cesso r) $109.00
Source $89.00

(c  commodore

CBM 8032 $1149
4016 $799.00
4032 $999 99
8096 $1795.00
CBM4022 Printer $629.00
Ta lly  8024 $1699.00
CBM  C2N C asse tte  Drive $69 00
CBM4040 Dual D isk Drive $1039.00
CBM8050 Dual D isk Drive $1349 00
CBM  2031 Single D isc Drive......................... . $525.00if .  7ftA /V)
CBM 8300 Letter Quality Printer 
C8M  8023P 132 Column Printer

. . . . $ 1  /99.00
$799

SO FTW ARE
WordPro3 P lus $229.00
WordPro^ P lus $329 00
Commodore Tax Package $399.00
V is ica lc $149.00
BP I Genera l Ledger $329 00
OZZ Inlormation System $329 00
Dow Jon e s  Portfolio $129.00
Pasca l $239 00
Legal T ime Accounting $449.00
Word Craft 80 $289.00
Create-A-Base $24900
Power $89 00
Socket 2 Me $20 00
J in sam $Call
MAGIC $ Can

VIC 20 $259
Vic-TVM odual $19 00
V ic C asse tte  $69.00
V ic 6 Pack Program $44 00
V IC  1530 Commodore D atassette  $69 00
VlC't 540 D isk Drive $499 00
VIC1515 V IC  G raph ic Printer $399 00
V IC1210 3K Memory Expander $32 00
V IC 1 110 8K Memory Expander $53.00
V IC  1011 RS232C Term inal In te rlace  $43.00
V IC 1 112 V IC  IE E E  488 In te rlace  $86.00
V IC121 I V IC  20 Super Expander $53 00
VIC1212 Programmers A id  Cartridge $45.00
VIC1213 VICMON Machine Language Monitor $45 00 
VIC1901 V IC  A V EN G ERS  $23.00
V IC  1904 SU PERSLO T  $23.00
V IC1906 SU PER  A L IEN  $19.00
VIC1907 SU PER  LAN DER  $23.00
V IC1908 DRAW PO KER  $23.00
VIC1909 M IDN IGHT DRIVE $23.00
VT106A Recreation Pack  A $44.00
VT107A Home C a lcu la tion  Pack A $44 00
VT164 ProgrammableCharacterfGramegraphics $12.00 
VT232 V ICTerm  I Term inal Em u la to r . $9.00

HEW LETT
PACKARD

HP*85 $2595
N EW ' HP»125 . . .  $3295.00
HP«83 $1795 00
HP-85 16K Memory Module $249 00
5 '- I'D u a l Master D isc Drive $2129.00
G raph ics P lotter (72258) $2079.00
C a ll for HP Softw are P rices 8  Information 
C a ll lo r C a lcu la to r prices

Texas Instruments

TI-99/4A $379
PHC 004 T I-99/4 Home Computer $399 00
PH P  1600Telephone Coupler $169.00
PHP 1700 RS-232 A cce sso rie s  Interface $169.00
PHP 1800 D isk Drive Controller $23900
PHP 1850 D isk Memory Drive . $389.00
PHP 2200 Memory Expansion  (32K RAM) . $239 00
PHA 2100 R .F . M odulator...................................... $4300
PHP 1100 Wired Remote Contro llers(Pair) $31 00
PHM 3006 Home F in anc ia l Decisions $26 00
PHM 3013 Personal Record Keeping $43-00
PHD 5001 M ailing L is t . $60 00
PHD 5021 Checkbook Manager $1800
PHM 3008 V ideo Chess . $60.00
PHM 3010 Physica l F itn e ss $26 00
PHM 3009 Football $26 00
PHM 3018 Video Gam es I $26 00
PHM 3024 Indoor Soccer $26 00
PHM 3025 Mind Cha llengers $22 00
PHM 3031 The Attack $3500
PHM 3032 B lasto $22 00
PHM 3033 B lack jack  and Poker $22.00
PHM 3034 Hustle $22 00
PHM.3036 Zero Zap $18.00
PHM 3037 Hangman $1800
PHM 3038 Connect Four $ l8  0q
PHM 3039 Yahtzee $22 00
PHM 3017 Term inal Emulator I $39 00
PHM 3026 Extended Bas ic $88 00
PHM 3035 Term inal Emulator II $45 00

Call for the best prices on

PRINTERS
by Epson, Diablo, TEC and Tally.

DISKS
by Atari and Maxell.

NO RISK * NO DEPOSIT ON PHONE, C.O.D. OR CREDIT CARD ORDERS.

computer mail ordere a s t  
8 00 -E 3 3 -8 9 50
501 East Third Street 
Williamsport, PA 17701 
717) 327-9575

OVER 40 Y EA R S  EXPER IEN C E  IN SO PH IST ICATED  ELECTRON ICS

HOW TO ORDER:
Phone orders invited or send check or money order and receive 
free shipping In the continental United States. PA residents add 
6% sales tax. Add 3%  for V ISA or MC. Equipment sub)ect to price 
change and availability without notice.

W €St 
8 0 0 -648-335I

P.O. Box 6689 
State Line, Nevada 89449



/AlCftO
From Here to Atari

Jim  C appare ll 
297 M issouri 
San F ra n c is c o , C a lifo rn ia  94107

This month I 'm  going to talk about the 
vertical blank (Vblank| interrupt. I w ill 
give you a working defin ition o f what 
an interrupt is, then discuss how 
Vblank fits into the overall interrupt 
structure, what is accomplished in this 
time period, and how programmers may 
access this interrupt for their own use. 1 
w ill also provide a simple program to il­
lustrate the use o f Vblank vectors and 
how to insert code at VVBLKD.

Recall last month, in my discussion 
of raster scan graphics, that the term 
vertical blank is given to  that tim e 
period when the electron beam is turned 
off and returned to the upper left comer 
of the video screen, ready to start trac­
ing a new frame. The number o f ma­
chine cycles available at Vblank is 
some fraction o f 29868 machine cycles 
that arc needed to trace one entire 
television frame. In the normal gra­
phics 0 (text screen), approximately 
7980 machine cycles are left over at 
Vblank to be shared by the Operating 
System Vblank interrupt service rou­
tine (ISR) and any programmer supplied 
code. The term interrupt applies to any 
signal, originating from hardware or 
software, which serves to suspend nor­
mal mainline program flow.

When an interrupting event occurs, 
the program counter (PC) and processor 
status registers are automatically saved 
on the system stack. The processor 
then executes special code referred to 
as an interrupt service routine (ISR). 
The address o f the ISR is found in a 
memory location reserved for this pur­
pose, called an interrupt vector. When 
the ISR is finished, the values o f the PC 
and status registers are retrieved from 
the stack and processing o f the sus­
pended program is resumed as if nothing 
had intervened. Th is all happens at 
machine speed —  in hundreds of 
microseconds.

The vertical blank interrupt is an 
essential part o f the Atari operating 
system and appears as a non-maskable 
interrupt (N M I) to  the system. The 
N M I is only one o f three possible inter­
rupts that the Atari can process. These 
three, chip reset, N M I, and IRQ, are 
analyzed further by interrupt service 
software. Whenever an N M I or an IRQ 
signal occurs, the appropriate service 
routine is executed. These service rou­
tines interrogate a status register to 
isolate the interrupting source. See 
table 1 for a breakdown of vectors and 
contents for each type o f interrupt.

It's  apparent from table 1 that all 
N M I interrupts are vectored through 
location $FFFA to the N M I interrupt 
service routine (ISR) starting at address 
$E7B4. Since there are three possible 
causes o f an N M I, the ISR must deter­
m ine the source o f the interrupt by in­
terrogating an N M I status register at 
address $D40F. This location, called 
NM1ST in the documentation, has bit 7 
set when a D LI occurs, bit 6 set when a 
Vblank occurs, and bit 5 set when the 
system reset button has been pressed. If 
neither a DLI nor a system reset caused 
the N M I, then a Vblank interrupt is 
assumed by the ISR and the processor 
jumps to the address contained in the 
vector at $0222.

There are actually tw o vectors used 
by Vblank through which a program­
m er may introduce additional or re­
placement code. One vector, referred to 
as vertical blank immediate vector 
VVBLKI, is at address $0222. Th is vec­
tor norm ally contains the address 
$E7D1, the start o f the system Stage 1 
Vblank ISR. Should it be necessary to 
either replace system functions or 
sim ply perform operations prior to the 
system code, then you would use this 
vector. The other vector location, called 
vertical blank deferred VVBLKD, is at 
address $0224. This vector normally 
contains the address $E93E, w hich is 
the start o f code for the system return 
from interrupt. The contents o f $0224 
would be changed to point to new code 
when your operation was needed after 
system housekeeping was accomplished.

The Vblank process is actually 
divided into tw o stages. Whenever a 
Vblank N M I occurs, the fo llow ing 
events always happen:

1. Processor registers A, X, and Y  are 
pushed on stack.

2. Interrupt request is cleared by 
w riting zero to $D40F.

Table 1

IN T E R R U P T  V E C T O R  I S R  L O C A T IO N

C H IP  R E S E T  F F F C  E 4 7 7
N M I F F F A  E 7 B 4

D i s p l a y  l i s t  J u m p  t h r o u g h 0 2 0 0

V e r t i c a l  B l a n k 0 2 2 2  a n d  0 2 2 4

S / R e s e t  k e y E 4 7 4

IR Q  F F F E  E 6 F 3
S e r i a l  b u s  o u t p u t  r e a d y  j u m p t h r o u g h 0 2 0 C

s e r i a l  b u s  o u t p u t  c o M p le t e 0 2 0  A

S e r i a l  b u s  i n p u t  r e a d y 0 2 0 E

* S e r i a l  b u s  p r o c e e d  l i n e 0 2 0 2

x S e r i a l  b u s  i n t e r r u p t  l i n e 0 2 0 4

* P o k e y  t i p i e r  1 0 2 1 0

x p o k e y  t i M e r  2 0 2 1 2

* P o k e y  t iM e r  4 ( B u g  i n  O . S .  t iM e r 0 2 1 4

K e y b o a r d  k e y  s c a n 0 2 0 8

B r e a k  k e y ? ? ? ?

* 6 5 0 2  b r e a k  i n s t r u c t i o n 0 2 0 6

*  T h e s e  v e c t o r s  a r e  u n u s e d  b y  t h e  O . S .  a n d  a r e i n i t i a l i z e d  t o

p o i n t  t o  a n  R T I  i n s t r u c t i o n .
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1 0  ;  x x  PROGRAM  E X A M P L E  1 * *
2 0  J PRO GRAM  S E T S  U P  A V V B L K D  I S R  
3 0  !

4 0  ;  S E T  UP NEW V E C T O R  W ITH  A B A S IC  U S R  C A L L  A = U SR < 1 5 3 6 >  
5 0  J N E E D  TO  DO T H I S  W H EN EV ER  S Y S T E M  I S  R E S E T .

0 0 0 0 60 x= * 6 0 0 P U T  IN  P A G E  6  D E C IM A L  1 5 3 6
0 6 0 0 6 8 7 0 P L A N U L L  V A L U E  FROM  B A S IC
0 6 0 1 A 9 0 7 8 0 LD A * 7 IN D IC A T O R  FO R  V V B L K D
0 6 0 3 A 2 0 6 9 0 LD X * 0 6 H IG H  B Y T E  FO R  V E C T O R  ADDR
0 6 0 5 A 0 4 0 0 1 0 0 L D Y * * 4 0 LOW B Y T E  FO R  V E C T O R  ADDR
0 6 0 7 2 0 5 C E 4 0 1 1 0 J S R * E 4 5 C S E T  U P  D E F E R R E D  V E C T O R
0 6 0  A 6 0 0 1 2 0 R T S R E T U R N  TO  B A S IC

0 1 3 0 J x x X X  X X  X X
0 1 4 0 ;  R O U T IN E  A T  D E C IM A L 1 6 0 0  I S  D E S IG N E D  TO  W A ST E  T
0 1 5 0 ;  p u t A N U M BER  FROM  1 -  5  IN  D E C IM A L  1 5 6 8 .
0 1 6 0 :  u s e P O K E 1 5 6 8 ,N
0 1 7 0 ; T H I S  I S  T H E  I S R  W H IC H  S IM P L Y  W A S T E S  T IM E .

0 6 0 B 0 1 8 0 x= * 6 4 0
0 6 4 0 A 6 0  0 0 1 9 0 LD X 0 I N I T  C O U N T ER S
0 6 4 2 A 4 0 0 0 2 0 0 LD Y 0
0 6 4 4 E 8 0 2 1 0 L 0 0 P 1 IN X IN C R  COUNT
0 6 4 5 E C 2 0 0 6 0 2 2 0 C PX * 6 2 0 D E L A Y  V A L U E
0 6 4 8 F 0 0 3 0 2 3 0 BEQ L 0 0 P 2
0 6 4 A 1 8 0 2 4 0 C LC F O R C E  BRA N CH
0 6 4 B 9 0 F 7 0 2 5 0 B C C L O O P l
0 6 4 0 C 8 0 2 6 0 LO O P 2 IN Y
0 6 4 E C C 2 0 0 6 0 2 7 0 C P Y * 6 2 0 D E L A Y  V A L U E
0 6 5 1 F 0 0 3 0 2 8 0 B EQ E X I T DONE ?
0 6 5 3 1 8 0 2 9 0 C L C N O -FO R C E  BRA N CH
0 6 5 4 9 0 E E 0 3 0 0 B C C L O O P l
0 6 5 6 4 C 3 E E 9 0 3 1 0 E X I T JM P * E 9 3 E T A K E  NORM AL V B LA N K  E X I T

CO LO R V ID E O  M O NITO RS

• C O M P O S IT E  V ID E O  IN P U T , N T S C :

TC-700 13”  color monitor/TV receiver, 
switchable, S399.00. TC-900 19" mon­
itor/TV receiver, $495.00.

• S o n y  T V  to video monitor conversion 
kit, MCK-100;optoisolator input, $1 35.00.

• R G B  V ID E O  M O N IT O R S : Analog or 
TT L  drive, 380 x 350 resolution.
13" CRM-13 S485.00 
19" CRM-19 $575.00 
15" Trinitron, 3 modes, RGB, compos­
ite video, TV . $1095.00, CM 15 RGB.

• R G B  converter board for Apple 11, 
provides RGB video and sync; mod. 
VCB-A2. $179.00.

• S o n y  T V  to RGB and composite video 
monitor conversion kit, RGB-100: 
$295.00 (available January 1982).

For additional inform ation, contact:

't/id e a  TH anA tfitta. 'Jkc.
P.O. Box 339 

Warrington, PA  18976 
(215 ) 343-3000

D E A LE R  IN Q U IR IE S  I N V I T E D

3. Jump through VVBLKI normally
pointing to Stage 1 Vblank.

When Stage 1 processing is ex­
ecuted, it increments the three-byte 
counter called RTCLO K  at addresses 
$12, $13, and $14. Location $12 is the 
most significant byte. This counter 
wraps to zero after approximately 77 
hours and then continues counting. 
The attract mode is also processed at 
Stage 1; that is the process which 
causes the colors on your screen to start 
shifting if  no key has been pressed on 
the keyboard in the previous nine 
minutes.

Additionally, system tim er 1 at 
locations $218 and $219 is decre­
mented if it is non-zero. When the 
counter goes to zero, an indirect JSR is 
performed via a vector at addresses 
$226 and $227. Note that an indirect 
JSR is performed by copying the address 
from the vector to the stack and ex­
ecuting an RTS instruction.

A t this point a test is made to deter­
m ine if a time-critical section o f code 
was interrupted. If either the I bit in the

processor status register or the critical 
flag at address $42 are set, then the in­
terrupted code is assumed to be time- 
critical. When this occurs, the registers 
are restored and an RTI instruction is 
executed.

The critical flag can be set by a 
Serial I/O  in progress. If no tim e con­
straints are present, then Stage 2 pro­
cessing is begun. It is in this section o f 
code that IRQ  interrupts are enabled, 
keyboard auto repeat logic is processed, 
keyboard debounce is performed, and 
system timers 2, 3, 4, and 5 are pro­
cessed. In addition, the color data for 
playfield and player/missiles are up­
dated. Th is color data and other RAM  
locations, called shadow registers, are 
copied into their associated hardware 
locations. Stage 2 also reads the game 
controller data from Jacks 1, 2, 3, and 4 
into RAM  memory.

T o  insert code either at VVBLKI or 
VVBLKD, the address where the new 
code resides must be placed into the 
appropriate vector. A  system routine is 
provided at $E45C. This routine in­
sures that both bytes o f the vector w ill 
be updated w h ile  Vblank is enabled. A  
vertical blank can be processed during a 
call to this routine. The routine is called 
SETVBV in the documentation and the 
calling sequence is:

reg A  (update indicator)

=  1-5 then update timers 1-5

=  6 for immediate Vblank 
vector VVBLKI

=  7 for deferred Vblank vec­
tor VVBLKD

reg X = M ost Significant Byte of 
vector address

reg Y =  Least Significant Byte o f 
vector address

JSR SETVBV Jump to subroutine

The A, X, and Y  registers may 
be altered.

The display list interrupt w ill 
always be enabled on return.

A  knowledge o f processing inter­
rupts and inserting code at interrupt 
vectors is essential to get the most from 
the Atari. W ith  this example you 
should have enough information to ex­
periment w ith  the Vblank vectors. 
Interrupt-driven sound control, page 
flipping, animation techniques, greater 
color control, and many other pro­
cedures are possible.

AMCRO
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List Scroller

This program  le ts  you scro ll 
fo rw ards or backw ards th rough 
a lis t in g  to  v iew  any part o f a 
BASIC program  w ith o u t requiring 
a series o f keyed LIST 
com m ands.

Colin Macauley 
39 Shoalhaven Street 
Werribee 
Victoria 3030 
Australia

The problem w ith  editing a BASIC pro­
gram is that a L IST only displays a 
small "w in d o w " o f your program. 
Often you w ish to v iew  outside this 
w indow , which requires a further LIST. 
This can be very frustrating because the 
screen depth never appears to be long 
enough to display all the program lines 
desired, especially on my OSI Super­
board. Each subsequent LIST scrolls a 
lot, if not all, o f your previous listing 
o ff the screen.

Word processors have the ability to 
scroll through a document, either for­
wards or backwards, to allow  for oper­
ator insertions, deletions, etc. M y  pro­
gram is sim ilar in operation and allows 
continuous controlled forward or back­
ward scrolling through a BASIC pro­
gram after a LIST.

The keys used are "C T R L -A "  for 
backward scrolling and "C T R L -Z "  for 
forward scrolling. Holding down the 
keys w ill allow  continuous scrolling 
until the keys are released. The pro­
gram is located in RAM  unused by the 
OSI BASIC interpreter, and is not lost 
by warm and cold starts to the system.

T o  use the program, the BASIC input 
vector ($218,$219) must be re-set by 
typing in the following:

POKE 536,34 POKE 537,2<CR>

to divert keyboard input through my 
program. Thus, when you want to 
review  your own BASIC program, a 
LIST (e.g. LIST 10) should be entered 
and the program listing on the screen 
manipulated, using the CTRL-A  and 
C TRL-Z  keys.

Operation o f the program is difficult 
to fo llow  unless you are fu lly conver­
sant w ith  the storage and tokenizing of 
BASIC program lines, and the routines 
involved in actually running a BASIC 
program. Essentially, the program di­
rectly manipulates the input buffer to 
cause a serial supply o f single line LIST 
instructions to be entered and run 
while the previously described keys are

depressed. Further information regard­
ing BASIC operation, w ith  references to 
specific subroutines in the 8K BASIC 
ROMs, may be found in The First Book 
o f O S I by Jim W illiam s and George 
Dorner (Aardvark Technical Services), 
and O SI BASIC in  R O M  by Edward H. 
Carlson.

The sample run shows how the pro­
gram works by scrolling forward 
through a BASIC program until line 150 
(CTRL-Z) and backwards from line 150 
until line 90 (CTRL-A).

C olin  M acauley is a qualified  physicist 
and a m em ber o f the firm  o f Callinan and 
Associates, Patent Attorneys. H e uses a 
m odified OSI Superboard II and is m ainly 
interested in u tility-type programming. 
H is current interest is developm ent o f 
software for his brother’ s m in im um  chip 
6502-based com puter w h ich  has software- 
controlled video.

Figure 1: Sample Run
100 FOR R=2 TO 0 STEP -1

113 FOR H=P1 TO P2 :P0KE  11.0: NEXT M

120 FOR rt=F'1+R rO P2 STEP 3 iP 0K E  l i . T :  ME XT M

130 V=R+1

140 FOR H=PI TO P2 

150 V=V-1

140 FOR «~P1 TO P2 

130 V=R*1

120 FOR N=P'I+R to P2 STEP 3 :P 0K E  H .T :N EX  T K 

110 FOR tt-P I TO P2 :F '0KE H .G :NEXT M 

103 FOR R=2 TO 0 STEP -1 

I t  FOR H=1 TO 2
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L is t in g  1

0222 *=40222
0222 IENABLE MSG PRINTER
0222 A94C LDA tt»4C
0224 8503 STA *03
0226 :GET CHAR. FROM KEYBD.
0224 20BAFF JSR $FFBA
0229 ICHECK KEY
0229 C90I CNP **«1
022B F02O BEQ UP
0220 C91A CMP W51A
022F F00I BE0 DOUN
0231 40 RTS
0232 »
0232 : SCROLL THRU ASCENDING LIN E NOS.
0232 8A DOWN TXA
0233 48 PHA
0234 98 TYA
0235 48 PHA
0234 ; CHECK NEXT PROGRAM LINE
0234 A000 LDY Ht00
0238 BIAA LBA (1 A A ) ,Y
023A :ENB OF PROGRAM L IN ES?
023A C900 CUP #100
023C P00E BNE D0UN1
023E ;NQ.BRA TO SET UP SCROLL
023E C8 INY
023F BIAA LDA (1 A A ),Y
0241 C900 CMP B-100
0243 D007 BNE DOUNI
0245 : y e s , r e t .  to b a s ic

0245 48 D0UN4 PLA
0244 A8 TAY
0247 48 PLA
0248 AA TAX
0249 A900 LDA HJ00
024B 40 RTS
024C : g et  n ex t  l in e  no.
324C A000 B0UN1 LDY *100

024E C8 I  NY
024F C8 INY
0250 Cfl INY
0251 B 1AA LDA < *AA ).Y
025.! 48 PHA
0254 80 BEY
0255 BIAA LDA l* A A ) ,Y
025? JLOAD INPUT BUFFER
0257 4CA602 JMP SCRO
025A ;
025A ;SCR0LL  THRU DESCENDING L IN E  NOS.
025A 8A UP TXA
025B 48 PHA
025C 98 TYA
025D 48 PHA
025E ;PUT PRESENT U N E  NO. POINTER ADDR. IN 4AA.A8
025E 2032A4 JSR *A432
0241 ;SAVE *AA .AB IN JDC .tiB
0241 A5AA LDA «AA
0243 85DC STA JDC
0245 A5AB LDA 4AB
0 2 4 ; 85BB STA »DD
0249 A000 UP3 LDY H»00
026B B1DC LDA (1 D C ),Y
024D ;END OF BASIC PROGRAM L IN E?
024D C900 CMP tt*00
024F ;NO,CHECK I F  OUT OF RANGE
024F D019 BNE UP1
0271 C8 INY
0272 B I DC LDA (SD C ) ,Y
0274 ISTART OF PREVIOUS L IN E7
0274 C5AA CMP *  AA
0274 ;NO.CHECK I F  OUT OF RANGE
0274 D012 BNE IJP1
0278 C8 I  NY
0279 B1DC LDA <*DC),Y
027B C5AB CNP JAB
027D D00B BNE UP1
027F ; SET UP L IN E NO. (C o n t in u e d )

Z-FORTH IN ROM by Tom Zimmer
5 to 10 limes faster than Basic. Once you use it, you'll never go back to BASIC! 
source listing add
OSI F IG -FO RTH  True fig FORTH model for 0S65D with fig editor named files, string 
package & much more
TIN Y PA SCA L Operates in fig-FORTH, an exceptional value when purchased with forth.
TINY PASCAL & documentation 
FORTH & TINY PASCAL
S P A C E  IN VADERS 100% machine code for all systems with 64 chr. video. Full color & sound 
on C2,4P  & 8P  systems. The fastest arcade program available.
PROGRAM M ABLE CH A R A C TER  G EN ERA TO R
Use OSI's graphics or make a complete set of your own! Easy to use, comes as a kit.
2 Mhz. boards

$ 75.00 
$ 20.00
$ 45.00

$ 45.00 
$ 65.00

$ 14.95
$ 99.95 
$ 84.95 
$109.95

PROGRAM M ABLE SOUND BOARD $ 74.95
Complete sound system featuring the AY-3-8910 sound chip. Bare boards available. $29.95
32/64 CH A R A C TER  V IDEO  M ODIFICATION  $ 39.95
Oldest and most popular video mod. True 32 chr. C1P, or 32/64 chr. C4P video display.
Also adds many other options.
RO M S!!!
Augment Video Mod with our Roms. Full screen editing, print at selectable scroll, disk support and many more 
features. Basic 4 & Monitor $ 44.95
Basic 3 $ 18.95
All 3 for $ 59.95
65D D ISA SSEM B LY  M ANUAL, by Software Consultants. First Class throughout.
A must for any 65D user. $25.95
NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND GAMES ALONG WITH HARDWARE PROJECTS. ALL 
PRICES ARE U S FUNDS. Send lo r our $1.50 cata logue w ilh  tree program  (hardcopy) Memory M ap and Auto Load 
Routine.

3336 Avondale Court
W indsor, Ontario . Canada N9E 1X6
(519) 969-2500

3486 Countryside C ircle 
Pontiac Township . M ichigan 48057 
(313) 373 0468
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Listing 1 (C o n t in u e d )

027F CB INY
0280 C8 INY

9281 B1 DC LDA < *DC ),Y

1283 48 PHA
9284 88 DEV
1285 B1DC LDA ( * B C ) ,Y

9287 ;L0AD INPUT BUFFER
9287 4CA602 JMP SCRO
928A ; TEST FOR OUT OF RANGE IE  BELOU $02FF
028A A5DD UP1 LDA 1DD

928C C992 CHP H502
928E 0009 BNE UP2

1299 A5DC LDA tDC
9292 C9FF CUP M FF
8294 D003 BNE UP2
9296 ; Y E S ,R E T . TO BASIC
0296 4C4502 JMP D0UN4
9299 ;BUHP SEARCH ADDR.

0299 C6DC UP2 DEC *0C
029B A5DC LBA »DC
0290 C9FF CHP tt lF F
029F D0C8 BNE UP3
02A1 C6DD DEC *DD
92A3 ; LOOP TO FIND END OF LIN E
02A3 18 CLC
92A4 90C3 BCC UP3
02A6 J

92A6 ; load  in p u t  b u f f e r

02A6 JU N E  NO. L0 IN r ,  HI IN A

02A6 A8 SCRO TAY
02A7 68 PLA

02A8 ICONVERT TO FLOATING POINT

02A8 20CIAF JSR *AFC1

02AB ; CONVERT TO A SC II STRING

02AB 206EB9 JSR 1B96E

02AE ; SET UP POINTERS TO *BC ROUTINE

02AE A912 LDA H * l2

02B0 8SC3 STA $C3

02B2 A900 LDA H*00

02B4 85C4 STA 1C 4

02 B6 J L 1ST TOKEN
9286 A999 LDA H199

02B8 8513 STA $13

02BA A200 LDX M00

02BC ; A SC II STRING TO BUFFER

02BC BD0101 D0UN3 LDA 1 0 1 0 1 .X

02BF C900 CHP #100

02C1 F006 BEQ D0UN2

02C3 9514 STA 414 ,X

02C5 E8 INX

02C<S 18 CLC

02C7 90F3 BCC D0UN3

02C9 : INSERT NULL

02C9 9514 D0UN2 STA ♦ 14 r X

02CB : D ISABLE dSG . PRINTER

02CB A960 LDA H460

02CB 8503 STA $03

02CF 68 PLA

0200 AS TAY

02B1 68 PLA

02D2 AA TAX

02B3 86BC STX 1HC

02B5 :REST0RE SP TO AVOID STACK OVERFLOW

02D5 A2FC LDX #4FC

02D? 9A TXS

02D8 A5BC LDA $0C

02BA AA TAX

02BB :BA S IC  EXECUTION ROUTINE

02BB 4CF6A5 JNP 4A5F6

JMCftO

PANORAMAS!
>■-----------  J

J 1.im u iR k ■■■■■■III. J ■ IJBP 'Ilk I I B BB Bl
’•■ft ■■ mm .B BB BB

■ ■ ■ ■ ■I mm i B BBl BB
■■ ■■ jmr JII IBft ■ IBB m i BBBBB BB IBB BB
IB ■■■■I iiB BB.«B ■ ■■■I ■■ ’ mmi JBP 1BI BBBBBB
■ ■ ■ I I I vmm, ■■■■■■■ft BBBB. JUW ■■ IM BBV IIl umm* ■ ■ ’ ■BU i i r BBL ■ 1'VBBBBBBr IB B̂B. j iii IBft BBI I I l l BB1 IBB BB

Jlli ■ V J i ir
BB Amurmm -i«a ■ ■■a mmr

■ ■ ■■ .■■■I BB JBBr
■ I ■■ d ir iiL BBJBBr
■■ ja r j i i 111 BiHlF $IB' IBB Biar o»

JII BB. BBBW
■■ 111 1BI BBBBl
■■ ■ ■■■BBBI BB'tBIk
■■ J I I I I I R I BB B̂Bk.
■■ il* ■■I BB ''•BBL
■■ JII IBft BB ^BBk
■■ IB1 IBB BB IBBk

Reproduce either Page 1 or Page 2, hori­
zontally or vertically on the paper; or, 
reproduce both as a tw o  p a g e  p a n o ra m a  
with both pages butted in perfect regis­
tration.

Compose your picture by framing, crop­
ping, positioning, w indow-erasing, and 
adding text annotation (upper/lowercase, 
punctuation, numerals and expanded 
symbology) in all four directions.

G RA F-PAK  imposes no scale factor limita­
tions: if it will fit on the paper, G RA F-PAK  
w ill reproduce it. G RA F -PA K  d isp lays the 
availab le sca le  factors, which depend 
only on your printer dot density, paper 
width and chosen cropping boundaries.

Eleven pages o f Ins truc tions , Exam ples and 
Pictures!

PR IN TERS  PO ST-PA ID
SU PPO RTED  PR IC E

EPSON M X70/80/100 $34.95
IDS 440G /445G  34.95

460G /560G  39.95
AN ADEX DP9000 th ru  39.95

DP9501
NEC PC 8023 34.95

3510/3520/3530 39.95
5510/5520/5530 
7710/7720/7730

Sm artW are
2281 C o b b le  S to n e  C o u rt 

D ay ton , O h io  45431
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S p e e d  
P ow er  

E f f ic ie n c y f o r O S I
65D3 SYSTEMS

FBASIC : BASIC C om p ile r $ 1 5 5 /$ 1 0
•  FA ST  efficient machine code written 

with the ease  of BASIC .
•  SPEED-optim ized, native-code compiler.
•  IN TEGER subset of OSI-supplied BASIC .
•  D ISK based: No problem with s ize  of 

source or object files.
•  EXTENSIONS to BASIC :

-  Simple interface to system  hardware 
and software.

-  D irect a c ce ss  to 6502 registers.
-  Array initialization.
-  Optional absolute array locations.
-  W H ILE  and other structures.
-  Simple technique for combining 

compiler and interpreter advantages.
•  FU LL  system : utilities (plus source), 

manual, and many useful examples.

R-EDIT: E dit any program  $40
or te x t w ith  ease!

•  FU LL  CURSOR control. Ed it anywhere on 
the screen .

•  IN SERT , replace, add, delete.
•  ONE K EY  stroke and you're editing.
•  BAS IC , assembler, etc. can all be 

edited without reloading editor.
•  RAM-resident: A lways ready!
•  SYSGEN  re locates R -ED IT and custom izes.

SPUL-65: P rin te r S p o o le r $ 9 5 /$ 1 0  
V irtua l In d ire c t File

•  STOP WAITING for your printer!
•  PRO CESS words, write programs...all 

while printing!
•  QUEUE lets you pile on print jobs.
•  M ULTIPLE COPIES printed with top and 

bottom page margins.
•  SYSGEN  relocates S PU L6 5  and gives 

extensive customization.
•  INDIRECT F ILE  commands produce disk 

files giving you:
-  A virtually unlimited temporary file.
-  A link between incompatible files; 

for example, use WP-2 for extensive 
BAS IC  editing.

-  Ability to merge multiple program 
segments.

XREF: BASIC C ross R e fe rence r $25
•  TABULATES :

-  Referenced line numbers.
-  Variable names (numeric, string, 

array).
-  Defined functions.

•  FAST machine language program.
•  D ISK based: Handles large BAS IC  source 

files on any drive.

w o r e

CP/M to OSI D isk T rans la tion
Frustrated by all those good CP/M d isks 
that won't run on your OSI CP/M system? 
It's that specia l OSI d isk format! And 
we can fix that. Ju s t send us your disk, 
$15 , and you'll soon have an OSI compat­
ible disk.

Data Resource Corporation
Su ite  204
1040 Lunaai Street
Kailua, HI 9 6734  (808 )261-2012

Manual orders applied to software 
purchases. Programs supplied on 8-in, 
single-density, single-sided disks. 
Hawaii residents add 4% tax.



GRAPHICS 
FOR OSI COMPUTERS

^  Vou Can Produce The Images 
Shown Or Yours And Program 
Motion With Our 256 By 256 High^ 
Resolution Graphics Kit.
Thats 65,536 Individually Controlled 
Points On Your TV Screen.

f t  Increase Column/Line Display.
You Can Set Up Your Own Graphic 
Pixels Including Keyboard Characters 
And Unlimited Figures.

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

☆ Adding The Kit Does Not Affect^^^  
Your Existing OSI Graphics.
Use Both At The Same Time 
Or Separately.

f t  Buy The Entire Kit,
Including Memory, For $185.00 
Or A Partial Kit For Less If You 
Have Parts. Board And 
Instructions $40.00. Instructions 
Include Software.

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

A n d  M a n u a ls  C a ll O r W rite :

M ITTE N D O R F ENGINEERING 
9 0 5  V illa  N e u va  Dr. 

L itc h f ie ld  P a rk , A z. 8 5 3 4 0  
( 6 0 2 ) - 9 3  5 - 9 7 3 4



inc.

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

HUDSON DIGITAL ELECTRONICS INC.

THE TASK* MASTERS
HDE supports the  *TIM, AIM, SYM and KIM (TASK) w ith  a growing line o f com puter program s and 
periphera l com ponents. All HDE com ponent boards are sta te-of-the-art 41/2” x 6V2 ', w ith  on board 
regulation o f a ll required voltages, fu lly  com patib le  w ith  the  KIM-4 bus.

O M N ID IS K  6 5 /8  and  6 5 /5
S ingle and dual drive 8 ” and 5 'A "  d isk  systems. 
Com plete, ready to  plug in, boo tstrap  and run. 
Include HDE’s proprie tary operating system, 
FODS (File Oriented Disk System).

HDE D ISK BASIC
A fu ll range d isk  BASIC fo r KIM based systems. 
Includes PRINT USING, IF . . .  THEN . . .  ELSE. 
Sequentia l and random file  access and much 
more. $175.00

D M 816-M 8A
An 8K sta tic  RAM board tested fo r a m inimum of 
100 hours and w arranted fo r a fu ll 6 months.

HDE ADVANCED IN TER ACTIVE 
D ISASSEM BLER  (AID)
Two pass d isassem bler assigns labels and con­
structs source files  fo r any ob jec t program. 
Saves m ultip le files  to  disk. TIM, AIM, SYM, KIM 
versions. $95.00

DM 816-UB1
A prototyp ing card w ith on-board 5V regulator 
and address selection. You add the application.

D M 816 -P8
A 4 /8K  EPROM card fo r 2708 or 271 6 circuits. 
On board regulation o f all required voltages. 
Supplied w ithout EPROMS.

DM81 6-C C 15
A 15 position m otherboard m ounted in a 19” 
RETMA standard card cage, w ith power supply. 
KIM, AIM and SYM versions.

DISK PROGRAM LIBRARY
Offers exchange of user con tribu ted  routines 
and program s fo r HDE Disk Systems. Contact 
Progressive C om puter Software, Inc. fo r details.

HDE ASSEM BLER
Advanced, tw o pass assem bler w ith  standard 
mnemonics. KIM, TIM, SYM and KIM cassette 
versions. $75.00 ($80.00 cassette)

HDE TEXT OUTPUT PRO CESSING  SYSTEM 
(TOPS)
A com prehensive text processor w ith  over 30 
comm ands to  form at and ou tpu t le tters, docu­
ments, manuscripts. KIM, TIM and KIM cassette  
versions. $135.00 ($142.50 cassette)

HDE DYNAM IC D EBU G G IN G  TO O L (DDT)
Built in assem bler/d isassem bler w ith  program 
contro lled  single s tep and dynam ic breakpoin t 
entry/de le tion . TIM, AIM, SYM, KIM AND KIM 
cassette versions. $65.00 ($68.50 cassette)

HDE C O M PR EH EN SIVE M EM O RY TEST 
(CMT)
Eight separate d iagnostic  rou tines fo r both 
s ta tic  and dynam ic memory. TIM, AIM, SYM, 
KIM and KIM cassette  versions. $65.00 ($68.50 
cassette)

AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

Progressive Com puter Software 
405  Corb in Road 
York , PA 17403 
(717 ) 845-4954

John son  computers 
Box 523  

Medina. Ohio 4 4256  
(216 ) 725-4560

Lux A ssociates 
20  Sunland Drive 
Ch ico . CA  95926  
(916 ) 343-5033

Fa lk-Baker A sso c ia tes 
382  Frank lin  Avenue 

Nutley, N J 07110  
(201 ) 661-2430

Laboratory M icrocomputer Consu ltan ts 
P.O . Box 84 

Eas t Amherst, NY 14051 
(716 ) 689-7344

Pe rry  Pe riphera ls 
P .O . Bo x 924 

M iller P la ce . N Y  11764  
(516 ) 744-6462
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/AICEO
The Single Life

Editor's note: This co lum n  is a 
new, on-going addition to  M IC R O . The 
purpose is  to  provide in form ation  
about, product evaluations of, and uses 
fo r  the single board com puters and 
the ir makers. Readers are encouraged 
to  subm it entries fo r  publication  to:

Brad Rinehart
1508 Stanton St.
York, Pennsylvania 17404

So, you 've  put away your old single 
board computer and have purchased 
one o f the new personal computers. As 
you unpack it from  the carton you 
marvel at the sim plicity and ease w ith 
w hich you can plug it in, turn it on, and 
find something displayed on the screen. 
N o t on ly that, but it comes complete 
w ith  pre-packaged software! Certainly 
more appealing than the pile o f bread­
boards and w ire lying in the corner. 
Then suddenly you begin to reminisce 
about the "good  old days”  when adding 
a new peripheral to your single board 
machine left a feeling o f pride and ac­
complishment. W ell, you 're not alone.

Those days are behind us now. In 
today's world, plastic packaging, pre­
packaged software, and intriguing 
games have taken the spotlight. What 
most o f us have failed to realize 
though, is that most o f the single board 
promoters are still w ith  us and are pro­
ducing some pretty sophisticated hard­
ware and software. Some o f these man­
ufacturers even custom tailor their 
hardware and software for OEM and in­
dustrial applications.

M any o f these single board-based 
machines have found their way into 
schools, laboratories, institutions, in­
dustry, and o f course in the homes of 
computer hobbyists. OEMs may well 
want to consider the single board com­
puter for its versatility, adaptability, 
durability, and modular design. Many 
manufacturers produce:

Backplanes
M em ory boards
Disk controllers
EPROM cards

RS-232, IEEE-488, and parallel 
interfaces 

A/D  and D/A converters 
Cabinets and enclosures

and a host o f other items all designed to 
expand and support one or more o f the 
current single board computers. This 
type o f modularity allows OEMs and 
industrial manufacturers to include 
necessary design functions in their pro­
ducts w ithout incurring the expense of 
unwanted or unnecessary hardware.

For example, Hudson D igital Elec­
tronics Inc. (HDE Inc.| supports their 
line o f T IM -, AIM -, SYM-, and KIM- 
compatible (hence the name TASK 
Masters] hardware w ith  com plete de­
velopment systems.

In comparison w ith  the personal 
computer manufacturers, the single 
board people rely heavily upon OEMs 
and industrial users to purchase their 
products. Therefore, their products are 
usually built to be durable, reliable, 
sophisticated, and easy to  maintain. 
This explains the higher initial cost, as 
compared to the personal computer, 
which is normally built entirely on a 
single board and packaged to please the 
consumer. However, when one con­
siders the advantages to the industrial 
user o f modular design, this higher in­
itial cost factor can easily be justified. 
For example, some o f the single board 
systems can be expanded from a single 
five-inch disk drive to several double­
sided eight-inch drives simply by 
changing the disk controller card and 
drives. The software remains compati­
ble. In addition, because most do not 
use memory-mapped video, almost any 
C R T or hardcopy terminal can be inter­
faced directly to them. This does create 
a problem o f providing software which 
w ill interface to different brands o f ter­
minals, but this problem can be over­
come, as we shall see later.

The problem o f maintenance is 
greatly sim plified in a modular system. 
T o  isolate a problem, one must only 
remove and replace the individual 
boards until the problem is corrected. 
Then, the board that caused the prob­
lem  is either sent for repair or repaired 
by the user. In many cases a modular 
system w ill still be operable even if  no 
spares are available to replace the 
broken board. For example, if the prob­
lem  were in a m em ory board, the sys­
tem m ight still operate, using the 
memory available on other memory 
boards which had not failed. Hence, 
very little  down time!

If the user does stock spare boards, 
the cost is usually very minimal. Then, 
after the problem has been isolated, the 
broken board may be returned to the 
manufacturer for repair. In addition, 
Perry Peripherals on Long Island does 
repair work on A IM , SYM, and KIM  
boards. (Steve Perry told me that the 
turn-around time is approximately one 
week.)

Because the single board promoters 
depend on those who use their products 
in custom applications, they are most 
eager to provide excellent customer 
support. HDE, for example, provides 
in-house engineering and custom soft­
ware developm ent on a contract basis. 
Other manufacturers such as The Com- 
puterist, M icro Technology Unlimited, 
Systems Innovations Inc., etc., provide 
detailed explanations describing how to 
interface and use their products. Also 
helpful are Perry Peripherals' applica­
tion notes concerning the A IM , KIM, 
and SYM  single board machines.

The single board people seem to 
have taken a silent oath to standardize 
the bus structure o f their products as 
much as possible. Therefore, it may be 
possible to use one manufacturer's pro­
cessor board w ith  another's card cage 
and m em ory cards. In yet another step, 
some vendors supply interfaces which 
w ill adapt one manufacturer's product 
to another's. For example, Perry 
Peripherals can provide a KIMSI to 
HDE 's disk system interface. This idea 
o f modular design and interfacing one 
manufacturer's product to  another 
erases the problem o f obsolescence. So, 
when a new board is introduced, just 
plug it in. There is no need to replace 
the entire system in order to upgrade it.

In addition to the equipment manu­
facturers themselves, other vendors are 
providing hardware. Optim al Tech­
nology offers an EPROM programmer, 
com plete w ith  software listings, that 
interfaces through a PIA  to many o f the 
single board systems. Keystone Data 
Consultants Inc. w ill be releasing a 
time-of-day clock for the K IM  4 bus 
(2nd quarter 1982). In addition, 
Keystone Data can provide equipment 
and software to interface 110V and 
220V devices to numerous single board 
machines. Progressive Computer Soft­
ware Inc. offers a disk head cleaning kit 
for HDE disk systems. The list goes on 
and on.

W hy have the personal computers 
attained so much popularity while the 
single boards have been " le ft  in the 
dust?”  Good question! There appear to 
be several reasons. As mentioned
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before, in itial purchase price has an ef­
fect upon the "business user.”  In to­
day's runaway inflation, the business 
man is out to get the most for his hard- 
earned dollar. Another reason may be 
packaging. The personal computers are 
packaged in an appealing plastic and 
sometimes metal cabinet. M any single 
board systems are packaged in a heavy, 
industrial cabinet, enough to g ive any 
secretary heart failure. I have also been 
told that because very few  "how -to-fix- 
bugs-in-your-system " articles have 
been written about the single boards, 
they have not received the publicity of 
some other systems. Perhaps some of 
the single board manufacturers should 
intentionally build boards that need 
fixing! The most obvious reason for 
this lack o f interest though, is the ap­
parent lack o f software for these single 
board-based systems.

I find this hard to believe. A fter all, 
weren 't the single boards here first? 
D on ’ t those o f us who suffered through 
the "h ex  keypad syndrom e" pride 
ourselves in having to really "k n ow  the 
system ”  in order to have written soft­
ware? Although I w ill admit it would 
have been very d ifficu lt to write 
"G eneral Ledger" on a K IM  with a hex 
keypad, tim es have changed! One o f

the oldest and probably best-known 
supporters o f the T IM , A IM , SYM , and 
K IM  single boards, HDE Inc., offers a 
great deal o f development software to 
complement their tried and proven disk 
operating system — FODS.

For assembly language program­
mers, there is a text editor, assembler, 
dynamic debugging tool, and a dis­
assembler that generates source code, 
com plete w ith  labels. The text editor 
may be used, not only to generate 
assembly language source code, but 
also for composition.

The assembler is a m ultifile assem­
bler, meaning that source code is not 
lim ited to the amount o f available 
memory. Several files may be assembled 
by calling them in from the disk. In ad­
dition, the assembler includes a for­
matter which prints the listings in the 
proper format, therefore alleviating this 
chore when the source code is entered 
by the programmer. This, o f course, 
saves several bytes o f memory per line 
o f source code (no need to insert spaces 
to align the columns).

The dynamic debugging tool (D D T) 
is a comprehensive debugger that 
allows the assembly language program­

mer to insert break points in a program, 
single-step the program, proceed to a 
breakpoint, step multiple instructions 
at a time, and read and change memory 
locations. In addition, D D T  w ill dis­
play memory as a single byte, an ad­
dress word, ASCII characters, or dis­
assembled instructions. M em ory may 
be changed using the current display 
mode. For example, i f  an ASC II 'A ' is 
displayed, to change it to a 'B ' it is only 
necessary to type in a ’ B'.

W hile in the instruction disassem­
ble mode, the instruction may be 
changcd by typing in the mnemonic 
and data for the new instruction. The 
user should be aware that if  an instruc­
tion 's byte count is longer than that of 
the instruction being replaced, no at­
tempt is made to m ove the existing 
code. Remember, this is a debugger, 
not an assembler. In the single-step 
mode (this is a software function, not 
hardware) D D T  displays the contents 
o f all registers, the instruction address 
and mnemonic, as well as the condi­
tion code flags, after each instruction is 
executed.

The disassembler (A ID  for Advanced 
Interactive Disassembler) is truly a 
work o f art. M ost disassemblers m erely 
generate hard copy listings that contain 
the instruction mnemonic and refer­
enced address. If you 've ever taken one 
o f these listings and tried to decipher it, 
you 'll really appreciate AID. N o t only 
does it assign labels to all the refer­
enced addresses and output hard copy, 
it also builds a source file  in m em ory 
that is compatible w ith  the HDE text 
editor (TED ). In addition to all this, if 
the disassembled source file  grows 
larger than the available m emory, A ID  
asks you if  you want to save the file  to 
disk. If so, it automatically saves it, 
resets the textfile pointers, and con­
tinues disassembling.

A ll  HDE-supplied developm ent 
software interfaces to FODS, the File 
Oriented Disk System. FODS is a com­
plete disk operating system, because 
simple commands are provided for all 
disk operations. User commands may 
be added by building an object module 
(executable 6502 code) and saving the 
module to disk identified by a three- 
character name. Then, whenever the 
three characters are entered from the 
keyboard, FODS w ill access the system 
drive, load the module, and execute it.
In addition, whenever FODS reads or 
writes the disk, it does a read after read, 
or read after write verify. In other 
words, it compares what was read 
from, or written to, disk w ith  the data 
in memory, thus insuring positive data 
transfer.

CBM/PET? SEE SKYLES CBM/PET?
LU
LD
C/>

0>*

“ They laughed when I sat down at my PET and immediately pro­
grammed in machine language...  just as easily as writing BASIC.”
W ith  the new M ik ro , brought to you from  England by Skyles
E le c tr ic  w o rk s , a lw ays searching ih e  world fo r new products fo r P E T / C B M  owners. A  
4 K  machine language assembler RO M  that plugs into your main board. A t ju st $80 .00 for 
the M ik ro  ch ip , it does a ll the m ach ine language wro rk  fo r vou ; a ll you have to do  is start 
lay ing  down the code.

The  M ik ro  reta ins a ll the great screen ed iting features o f  the P E T . . .even a ll the Too lk it 
com m ands. ( I t  you own a T o o lk it , o f  co u rse .) S it dow'n and w rite vou r own machine 
language subroutine . T h e  program  you w rite  is  the source code you can save . A nd  the 
machine language m onito r saves the object code. T h e  perfect m ach ine language answer 
fo r most P E T  owners and to r most applications. (Not as professional as the Sky les Macro- 
T c A . . .n o t  as expensive , e ither.)

A  great learn ing experience fo r those new to machine language programm ing but who 

“ f?A 4°Am aSleri"  casily- Twelve-page manual included but we also  recommend the book , 
6502 A ssem b le r Language P ro g ram m ing ," by Lan ce  A . Leven tha l at S17.00 direct 

from  Sky les.

S ky le s  guarantees yo u r sa tis fa c tio n : i f  you a re  not abso lute ly happy w ith  you r new 
M ik ro , return it lo  us w ith in  ten days fo r an im m ediate , fu ll re fund .

S ky le s  M ik ro  M ach ine language assem bler.................................................................................................. S80.00

” 6502 A ssem b le r Language P rog ram m ing " by Le ve n th a l............................................................. 17.00

Shipping and H andling ................................................ (USA/C anada) $2.50 (Europe/Asia) $10.00

C aliforn ia  residents must add 6 % / 6 / %  sales lax, as required.

Skyles Electric Works
2 31E  South W hism un Road 
M ounta in  V iew , C a lifo rn ia  94041 
(415) 965-1735

V isa /M aste rca rd  o rders: ca ll to llfree 
(800) 227-9998 (except C a lifo rn ia ). 
C a lifo rn ia  o rders: please ca ll (415) 
965-1735.

m  ao "■ S31A>IS 33s 6i3d/wao”
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In order to a llow  for the multitude 
o f terminal configurations that are on 
the market today, a personality module 
has been implemented which allows 
the user to custom tailor the software 
to the terminal. Also, a 250-character 
input buffer allows numerous state­
ments per line. HDE BASIC allows the 
user to save data three ways. There is 
the simple "snapshot" data file, as 
w ell as sequential data files, and ran­
dom access files. A ll o f the old K IM  
BASIC commands have been carried 
along in this new version, making it an 
easy task to upgrade your old software. 
In addtion, a multitude o f new com ­
mands have been added, making this 
one o f the most powerful BASIC inter­
preters I have had the pleasure of 
evaluating.

OK, you say, this is all w e ll and 
good, but I don't want to develop all 
my own software. Besides, I 'm  an in­
dustrial user and I need a multitasking 
process control system. W ell, look no 
further! Keystone Data Consultants 
Inc. has such a system available. The 
software, called PECO, for Process En­
vironment Operating System, provides 
the industrial user w ith  a real time 
multitasking operating system. Key­
stone Data w ill configure the software 
to run stand-alone or in conjunction 
w ith  an HDE disk-based system.

Disk Program Library is presently 
undergoing some structural changes, 
but should be in  operation by the time 
this is printed.

For the more serious user, I know of 
at least two vendors offering business 
applications programs for HDE disk- 
based systems. Western N ew  York Micro 
offers M ail Manager, M in i Money 
Manager, Payroll O ffice, M em o Writer, 
and Tax Advisor. Keystone Data Con­
sultants offers Data Foreman, Check­
ing Account Management, Inventory 
Management, and w ill be releasing 
Accounts Payable/Receivable, and 
General Ledger. Contact both o f these 
vendors for additional information.

The allure o f plastic and chrome is 
very tempting. But, now that you 
know, g ive the single boards 'Another 
Look.’ You  may be surprised at what 
you find.

Manufacturers are encouraged to  
keep M r. Rinehart aware o f new p ro ­
ducts fo r  the single board computers.

Nam es and Addresses of Vendors

Eric Rehnke 
1067 Jadestone Lane 
Corona CA  91720

Disk accesses made through FODS 
are very fast. Th is is partly due to the 
format used to save files to disk. FODS 
does not use the sector-mapping tech­
nique when w riting to the disk. In­
stead, disk files are written one sector 
after another, in a straight line, so to 
speak. This can cause some grief to the 
user w ho is accustomed to sector- 
mapping techniques that w rite data to 
any available sectors. So, as new files 
are created and old ones deleted, 
"h o le s "  appear in the index. When the 
disk becomes full it is necessary to 
" P A K "  it, thus filling in the gaps. From 
a developm ent standpoint, this can be 
somewhat annoying. In actual applica­
tions programs, however, this is of lit­
tle  consequence as methods have been 
devised to re-use the disk space w ith ­
out "P A K ” ing the disk.

O ne good point is that by allow ing 
these holes, deleted files can be 
recovered — provided the disk has not 
been packed. Have you ever deleted the 
wrong file  and wasted hours o f develop­
ment time? W ell, under FODS, you can 
recover these.

In addition to assembly language 
developm ent tools, there are numerous 
h igh -level languages available for 
H D E 's  d isk-based  system s. Eric 
Rehnke's 6502 FORTH  has been of­
fered in cassette version for some time 
now. I understand that it either is or 
w ill soon be avilable for HDE disk- 
based systems.

HDE is offering CPM  on their 
systems. Yes, a 6502 version o f the 
popular CPM  operating system. In ad­
dition, a UCSD  Pascal interface is 
available from  HDE or their dis­
tributors. Th is package w ill interface 
Softech M icrosystem 's popular lan­
guages, Pascal, FORTRAN, and BASIC, 
to H D E 's disk system. An advantage to 
using the Pascal system is that your 
programs become portable. Th is means 
that a package written on another 
machine operating under the UCSD 
system w ill normally run under the 
HDE disk system, and vice versa. This 
really opens up some doors for software 
com patibility!

Probably the m ost significant addi­
tion to HDE 's growing line o f develop­
m ent software is HDE Disk BASIC. 
Built around the popular M icrosoft 
BASIC, this package is really an eye 
opener. I have been evaluating HDE 
D isk BASIC for approximately a year 
now, and believe me, an enormous 
amount o f work and forethought has 
gone into this package.

PECO allows job scheduling, queue 
processing, event timing, single or 
m u ltip le access points, interrupt- 
driven operations, time-of-day sched­
uling and a host o f other features. 
PECO is not a "pre-packaged" piece of 
software; Keystone Data provides the 
software based upon user specifica­
tions. The system can be provided in 
EPROM, or on disk. In addition, the 
software may be licensed in either ob­
ject or source code.

There are numerous vendors w illing  
to provide custom software for the in­
dustrial and OEM  user. In many in­
stances, equipment manufacturers them­
selves provide this service. Outside 
sources, like Keystone Data Con­
sultants offer this service either to the 
manufacturer or their customers. Most 
single board manufacturers can provide 
the user w ith  names o f reliable soft­
ware vendors.

W hat about applications software? 
Even though HDE D isk BASIC has only 
been released a short time, there are 
already several vendors supplying ap­
plications software and numerous 
user's groups providing games and 
numerous u tility  programs. The HDE

Hudson D igital Electronics Inc.
P.O. Box O 
Allamuchy, NJ 07820

Keystone Data Consultants Inc.
P.O. Box 606 
York, PA 17405

M icro Technology Unlim ited 
2806 Hillsborough St.
P.O. Box 12106 
Raleigh, N C  27605

Optim al Technology 
Blue W ood 127 
Earleysville, VA  22936

Perry Peripherals 
P.O. Box 924 
M ille r  Place, N Y  11764

Systems Innovations Inc.
P.O . Box 2066 
Low ell, M A  01851

The Computerist 
34 Chelmsford St.
P.O. Box 6502 
Chelmsford, M A  01824

Western N ew  York M icro 
P.O. Box 84
East Amherst, N Y  14051_____________

JMCftO
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SMART II MEANS FAST.

3 K K M
O /VZcAW
TKOOKAtA S ei& fA B LS

AVAILABLE AT YOUR LOCAL APPLE DEALER

SMART II MICROPROCESSOR CONTROLLED PARALLEL PRINTER INTERFACE

Be Sm art! W ith  th e  new  S M A R T II p a ra lle l p r in te r in te rfa ce  fo r  y o u r  A p p le  I I*  C o m p u te r yo u  
can have p r in t spoo ling , le f t  and r ig h t m arg in  c o n tro l, and a d ju s ta b le  ta b  stops. The S M A R T  II 
ca n  b u ffe r  o v e r th ree  tho u sa n d  characte rs  b e fo re  it s ignals the  A p p le  to  s top  sending. This 
e lim in a te s  th e  s ta rt - s to p  p ro b le m  crea ted  w ith  c o n ve n tio n a l p r in te r  cards and  w i l l  keep  y o u r 
p r in te r p r in tin g  (instead o f w a iting).

The S M A R T  II  is c o m p a tib le  w ith  a ll kn o w n  ha rdw are  and so ftw a re  in c lu d in g  th e  Pascal 
Language System , M ic ro s o ft  Z-80 S o ftca rd *. 

and  Hayes M ic ro m o d e m  II* .

FEATURES:
Compatible with all Centronics-type Parallel printers 
including the Epson MX-70/80/100, Centronics 737/739/779,
IDS 440/445/460/560, C. Itoh Starwriter. Anadex 
8000/9000/9500, and similar printers.

3K Print Spooler which acts much larger when spooling 
text because of a unique compaction routine.

On board software supports typewriter-like TAB Com­
mands and has 16 software selectable TAB positions Left 
and right margin commands are also software selectable to 
ease in the justification of reports and listings.

Use with the Hayes Micromodem II* to prevent loss of 
characters while on line with a host computer.

INTRODUCTORY 
RETAIL PRICE $225.

(cab le and 
connector 
included)

HARDWARE: 6800 type microprocessor 
Two ROMs 
Six static RAMs 
Eight support ICs 
4 ft printer cable and connector 
High quality board with gold plated 

edge connector

Apple is  a registered trademark ot Appie Computer. Inc. 
Z-80 Softcard is  a registered trademark of M icrosoft. 
Micromodem II is  a registered trademark of H ayes. Inc.

OLENSKY BROS., INC.
COMPUTER SALES DIVISION

3763 AIRPORT BLVD. 
MOBILE, AL 36608

TOLL FREE: 800-633-1636
D EA LER  IN Q U IR IES  INVITED .
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Now You Have "TIie ChoicE"
R e lia b ility , Q u a lity  and P e rfo rm a n c e  a t a reasonab le  P rice . S y s te m s  In te rn a tio n a l, Inc . is p leased 
to  o ffe r an a lte rn a te  to  O h io  S c ie n t if ic  m ic ro co m p u te rs . O ur system s are  100%  co m p a tib le  to  OSI 
O S -65D  and O S -6 5U  so ftw a re  to  p reserve  your so ftw a re  deve lopm en t investm ent. Jus t load your 
p re se n t flopp ies  and run; no conve rs ion  o f so ftw a re  needed or requ ired . C o m p a re  th e  F o llo w in g  
F a c ts  a n d  M a ke  "T h e  C h o ic e ."

Ohio Scientific, Incorporated 
Standard Features 

C2-OEM
48K Memory, 1 MHz 

One Serial Port 
Dual 8 " Single Sided Floppies 

Plug in Boards w ith Many Connections 
120 Volt 60, Hz Operation Only 

90-Day Warranty 
Weight 80 Pounds 

Size W 17" X H9V4”  X  D 231/ 2”

Extra Cost Items
Second Serial Port 

Parallel Port 
2 MHz

Systems International, Incorporated 
Standard Features 

The Choice II
48K Memory, 2 MHz 

2 Serial Ports. 1 Parallel Port
Dual 8”  Double Sided Floppies 

Single Board Construction for Reliability 
120/240 Volt 50/60 Hz Operation 

180-Day Warranty 
Weight 40 Pounds 

Size W12V2" x  H131/ 2 "  x  D 1 6 "  
Shippable by UPS in Factory Carton

Extra Cost Items

None

N o w  C o m p a re  t U e  B o t to m  L ine  a n <\ MaI<e " T N e  C h o ic E "

Tota l Reta il $4,925.00 To ta l Retail $4,525.00 
240 Volt 50 Hz Operation add $50.00

Fu tu re  p lans inc lude  the '*C h o ic e  I I I "  w h ich  is 100%  co m p a tib le  to  the  OSI C2-D 8 ”  W inches te r 
System . A lso  M u lti-use r W in ch e s te r H ard D isk System  tha t is 100%  co m p a tib le  w ith  O hio  S c ien ­
t if ic  OS-65U Level 3 Softw are.

REM EM bER —  T h ER E  is  " T I l E  C lt o iC E "  TO choO SE A b ETTER  SySTEM !

D om estic  and  In te rna tiona l D ea ler and D is tribu to r Inqu iries a re  Inv ited . D iscoun ts  to  40 %

* O hio  S c ie n tif ic  P rice  L ist June/Ju ly 1981

15920 Luanne D rive  
Gaithersburg, M ary land 20760  
U.S.A.
Tel. (301) 977-0100 Twx# 710-828-9703 S ii

500 Chesham House  
150 Regent Street 

London W1R 5.F.A England  
Tel. 01-439-6288 Tlx 261426
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PET /C B M

2 0 0 0 / 3 0 0 0 / 4 0 0 0  S e rie s  
n o t using a  C RT , o r  display con tro lle r  chip

$ 2 7 5 .0 0 *

S e le c t  e ith e r  On The
BO  x 2 5  o r  4 0  x 3 5  Built-in

Display

From the keyboard or program

D isplays th e  full, original c h a ra c te r  s e t

Availab le fr o m  you r local dea ler or: 
EX ECO M  CORP.

1S01 Po laris  A ve .
Racine. W l 5 3 4 0 4  
Ph. 4 1 -4 -6 32 -1 00 4

• P lus insta llation c h a rg e  o f  $ "7 5 .0 0

A va ilab le  only f o r  B as ic  3 0  &  B as ic  4 .0  

P E T S  C BM ™ a 

tra d e m a rk  o f  C o m m o d o re  Business M ach ines

k i m  s y m  a i m  u s e r s

S A L E S  S U P P O R T

HDE D ISK SYSTEM S
N EW 'AD C -818 -16  ANALOG TO-DIGITAL CO NVERTER  
W ITH 1 6  CHANNEL ANALOG INPUTS"

-::-KlM-4 BU S CO M PATIBLE 
# 8 -  BIT CONVERSION 
-::-80 U S EC  CONVERSION  
-"-BUILT ON 4-1 / 2  x 6  CARO 
-::-MUX-OUT AVAIL FOR ANALOG S IG c o n d it io n in g  
•"•BUY BU ILT ANO TESTED  OR SAVE $ $  AND BUY 
KIT

-::-COMPLETE W /M AN UAL AND C IRCU ITS
ADC-818-1 6  (BU ILT S  TESTED ) $ 2 9 5  00
ADC-818-1 6KW  (K IT W /W IR E  W RAP

S O C K E T S )...............................................  . 5 1 5 9  00
AO C -818-16KS (KIT W /SO LD ER  

SO C K E TS ).................................................................................. S 1 5 9  00

SOFTWARE FOR ALL FODS 
BASED SYSTEM S:

MAIL M ANAGER ..................................................PR ICE $ 4 9  9 5
S O FT W A R E  FO R  HO E B A S IC :
M INI-MONEY MANAGER PRICE $ 9 9  9 5
MEMO W R IT ER  .................................. PR ICE $ 4 9  9 5
PAYRO LL O F F IC E ................................................. PR ICE $ 9 9  9 5
TAX ADVISOR .....................................PR ICE $ 7 9  9 5
C LA SS  R E C O R D ............................................ PR ICE $ 4 9  9 5
STAT IST ICAL PA CKA G E ............................. PR ICE $ 2 4  9 5

PLEASE WHITE FOR COM PLETE DESCRIPTION

MORE SPECIALS:
-::-CENTRONICS 739-1 PR IN TER REG $ 9 9 5 /  

NOW $699  
^CENTRON ICS 704  PR IN TER REG  $ 2 4 9 5 /

NOW $1795  
* 2 7 1 6  s - 1 0  9 5 (3 /3  FOR 9 9 5@ /10  FOR 8  80(« 

D EA LER  IN Q U IR IE S  IN V IT ED  

A D D  $ 3 .0 0  FO R  SH IP P IN G  ON O R D ER S  U N D ER  
$ 1 0 0  F R E E  SH IP P IN G  ON O R D E R S  O V ER  $ 1 0 0  
N EW  YO R K  R E S ID EN T S  A D D  7 %  S A L E S  TAX

UJ6ST6RN N€UJ VORK MICROCOMPUT€R inc.

________ _________  P  O BOX 84
EA ST  AM HERST NY 14051 

— ■ 7 16 /6 8 9 -7 3 4 4

A IM -6 5 /S Y M -P E T -K IM -6 8 0 0
Universal Interface Board Converts AIM-65/SYM

Into Professional Data Logger

(A ls o  c o n n e c ts  to  P E T  o r  K IM  w ith  a d a p te r cab le .
A d a p ta b le  to  o th e r  6502 a n d  6800 sys tem s)

CONTAINS:
*  12 bits, 16 channels, fast A/D converter
*  space for additional 16K RAM memory or 32K 

EPROM  (or combination)
*  real time clock/ca lendar with real time interrupt 

capability and 1 0 -year lithium battery backup
*  plugs directly into AIM-65 expansion connector 

w ith the help of a m ini-mother board which 
supports up to three interface boards

*  supplied with supportive demonstration and 
control programs

AVAILABLE MODELS:
*  IB-902 Additional Memory

Space (only) ...................................... $ 390.00
*  IB-902-A Calendar/Clock plus

memory space.................................... $ 690.00
*  IB-902-B A/D (12 bits, 16 channels

plus memory sp a ce ).......................$ 960.00
*  IB-902-AB A/D, plus memory space

and calendar/clock.........................$1,270.00
Mini mother board to support up to three (3) 
interface boards.....................................................................  $65.00

Q u a n t i ty  D is c o u n ts  A v a ila b le

ADDRESS 
SELECT IO N  

(C LO C K . MUX 
A/D)

16 CHANNEL 
MUX

BU FFER S  
TO  AIM-65

C LO CK/
CALENDAR

BA TTER Y
BACK-UP

/ / S V \  COLUMBUS INSTRUMENTS INTERNATIONAL CORPORATION

950 N. HAGUE AVE., COLUM BUS, OH IO43204U.S.A. 
PHONE: (614) 486-6176 TELEX : 246514

BANK S E L E C T—  
ADDRESS 
(MEMORY)

16 A/D INPUTS 
*  t  15 VOLT 

POWER 
SU PPLY  
INPUTS
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Some Help for KIM
Part 3

Figure 1: The extension of the technique to include switch selectable K areas that 
will allow the use of a single-step program stored in any of several K areas.

The a u th o r presents hardware 
and so ftw a re  fo r  an im proved 
s ing le -s tep  fu n c tio n . A lso  
inc luded  is a TRACE routine.

Wayne D. Smith 
Box 8352 
Austin Peay State University 
Clarksville, Tennessee 37040

Last month w e examined the operation 
o f the K IM  single-step hardware. We 
saw that a simple m odification to this 
hardware would a llow  the substitution 
of user-supplied software for the KIM  
software.

There is a number of variations on 
this basic scheme. Several K areas may 
be AN D ed  together to allow  m oving 
the single-step program to different 
areas as the need arises. Switches may 
be added to a llow  the selection of 
various K areas, as desired. If you ex­
tend this concept to the most general 
case, the circuit in figure 1 can be used. 
W ith these eight switches installed, the 
single-step software may be moved to 
anywhere in  the lower 6K o f memory.

By turning on the appropriate K 
switch, any K area can be prevented 
from generating the single-step NM I. 
Be sure that the K7 switch is also on, 
however, or the K IM  software w ill 
single-step. I f  on ly the K7 switch is on 
and the N M I vector is set to S1C00, the 
system w ill perform as an unmodified 
KIM . If a K sw itch is on, it means that 
programs in this area w ill run at normal 
speed, even if  the single-step switch is 
on. Since the K6 and K7 areas contain 
KIM  RO M , these switches would both 
normally be on. They may be turned 
off, however, if you want to single-step 
any o f the K IM  software.

The 8.2 K Q pull-up resistors shown 
in figure 1 are required to prevent 
noise, which might inadvertently gen­
erate a N M I if  the 7430 inputs were left 
floating. These pull-ups supplement 
rather than replace the 560 Q pull-ups 
already on the K signal outputs from 
the 74145. The additional pull-ups 
must be used, even though they do 
reduce the fanout o f the K signals 
slightly. W ith  this modification, try to 
lim it the load on the K signal to about 
five  normal T T L  loads.

A  secondary problem with the KIM 
software is eliminated w ith  the hard­
ware modification described above. 
This problem has to do w ith  the KIM 
Peripheral Interface Adapters (PIAs). In­
cluded w ith in  the K IM  single-step soft­
ware are provisions for resetting the 
directional registers associated w ith 
the K IM  PIA. It is, therefore, impossi­
ble to single-step a program which 
depends upon the setting o f this direc­
tional register. As the single-step inter­
rupt is generated, the K IM  software
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resets the registers to the K IM  con­
figuration. This, o f course, negates any 
setting o f the directional registers that 
may have been accomplished by the 
user. Th is can result in a program 
which runs correctly in the normal 
mode, but which w ill not run in the 
single-step mode.

Installing the switch-selected single- 
step area is probably best accomplished 
on a small perf board. I installed mine 
on the board that contains my data bus 
buffers. If you are w illing  to settle for 
the single additional area, the hardware 
m odification can be made directly on 
the K IM  board. A single trace must be 
cut as shown in figure 2. The A N D  gate 
(7408) may be mounted on the KIM  
board in any convenient location using 
a little  contact cement. Mount the IC  
with the legs up. By being careful, you 
can make all the solder connections 
directly to the socket contacts on the 
K IM  board. Just be sure that the solder 
doesn't interfere w ith  the insertion of 
the K IM  into the sockets. For conve­
nience, the 7408 connections are listed 
in table 1.

The improved single-step program 
is shown in listing 1. The program is 
com pletely relocatable, and may be 
moved anywhere in m em ory without 
address changes. Other than the normal 
K IM  page zero locations, SSTEP uses 
one additional page zero location, SEE.

Figure 2: Modification to the KIM-1 board for additional single-step programming 
areas. Only one trace must be broken as indicated in the drawing. The area shown 
is the lower right side of the board, near the keyboard. You may want to delay the 
modification until the 90-day warranty has expired.

P erry P e r ip^eraI s R epaIrs K IM s!!
(SYMs ANd AllVis Too)

• We w ill D iagnose, Repair, and Completely Test your Single Board Computer

• We Socket all replaced Integrated C ircu its

• You rece ive  a 30-day Parts and Labor Warranty

• Labor is $38 .00 if 40-pin ICs are socketed ($40.00 otherw ise) —  Parts Extra

• Your repaired S .B .C . returned v ia U .P .S . —  C .O .D ., Cash

Don’t delay! Send us your S .B .C . for repair today 

Ship To: (Preferab ly v ia U .P .S .)

P e r r y  P e r I p I i e r a I s

6 Brookhaven Drive 
Rocky Point, NY 11778

Perry Peripherals carries a fu ll line o f the accla im ed HDE expansion com ponents fo r your KIM, SYM, and  
AIM, includ ing RAM boards, D isk Systems and Software like HDE Disk BASIC VI. 1. Yes, we also have 
diskettes. For m ore information, w rite to: P.O. Box 924, M ille r Place, N Y  11764 o r Phone (516) 744-6462.



T a b le  1 : The 7408 pin connections for a single additional single-step program 
storage area. K5 is used as the additional area, but may be changed if desired. 
Pins not listed are not connected.

Pin Number Connection Attach To

1 K5 K IM  App I
2 K7 KIM  App H
3 U26 pin 4 at cut trace
7 Ground KIM  Exp 21

17 Vcc K IM  Exp 22

A  Trace Program

W hile the single-step routine is a 
great help in debugging programs, there 
are times when it is inconvenient to sit 
at the terminal, pressing the G  key 
after every step. It is often desirable to 
let the program run from beginning to 
end w ithout intervention, but still 
have the steps traced, and the register 
information printed as the program ex­
ecutes. The resulting printout can then 
be analyzed at a more convenient time 
or place.

If you use the program in the K5 
RAM , resist the temptation to make 
any changes that lengthen the program. 
SSTEP ends at S17E6, and the K IM  tape 
routines use variables at $17E7 and up. 
(Believe me, this wasn't easy, and ac­
counts for some o f the strange coding.) 
If you lengthen the program, the tape- 
w rite routine (including Super-tape) 
w ill destroy some bytes above S17E7, 
and render loading the program from 
tape impossible.

T o  use the program, first make the 
hardware m odification as shown in 
figures 1 and 2. Then load the program 
normally. Be sure to set the N M I vector 
(S17FA, $17FB) to the starting location 
of the new single-step program ($1780). 
N o w  whenever the single-step switch 
is on, the com plete status o f the 
machine is printed as each instruction 
is executed. The status printed is the 
status after the instruction on that line 
has been executed. The registers are 
listed in the order X, Y , A, S (stack- 
pointer) and P (status).

The program shares one idiosyn­
crasy w ith  the K IM  single-step pro­
gram. If a subroutine jump is executed 
to a routine w ith in  the non-interrupt 
area (say K7), the program w ill perform 
this routine at normal speed, without 
any output. The program w ill, how­
ever, also execute the first step fo llow ­
ing the return at normal speed. Recall 
that the interrupt is generated as the in­
struction is fetched, but not honored 
until the instruction has been com ­
pleted. That means that the first in­
struction after the return generates an 
interrupt, but w ill not be listed. The 
status o f the registers listed after the 
first step in the subroutine w ill actually 
be the status after the first step fo llow ­
ing the return is executed. The operand 
field  should be ignored in this case. If 
this presents a problem, sim ply use a 
N O P  im m ediately after any subroutine 
call to a non-interrupt area.

L is t in g  1: Single-Step Program

0010
0020 PROGRAM TO PRO V ID E IMPROVED S IN G L E  STEP
0030 OPERATION OF THE K IM -1 MICROCOMPUTER.
0040 THE PROGRAM PRO V ID ES  A L L  THE NORMAL
0050 K IM -1 S IN G L E  S T E P  OPERATIONS PLUS
00 SO P R IN T IN G  THE OPERAND FOR EACH IN STRUCTIO N
0070 AND PR IN T IN G  THE R E G IS T E R  CONTENTS
0080 OF A LL R EG IS T E R S A FTER  THE IN STRUCTIO N

0090 I S  EX ECU TED . A HARDWARE M O D IF ICAT IO N  OF
0100 THE KIM  BOARD IS REQ U IRED  IN  ORDER TO USE
0110 T H IS  PROGRAM.
0120
01 JO ACC =#$F3 STORAGE FOR ACCUMULATOR
0140 PRES = « $ F !  STORAGE FOR STATUS R EG IS T E R
0150 PCL : * S E F  STORAGE FOR PGM CNTR (LO B )
01 60 PCH S F0  STORAGE FOR PGM CNTR (HOB)
01 70 YREG = * i F 4  STORAGE FOR Y R EG IS T ER
0180 XREG : * $ F 5  STOWAGE FOR X R EG IS T ER

0190 SPUSER rtf $ F2  STORAGE FOR STACK PO IN TER
0200 PO IH l'H r i * iF B  ADDR Or CURRENT IN S T  (HOB)
0210 PO IN T !. i f  A ADDS OF CURRENT IN S T  (LO B )
0220 TEMP ;# J E E  B Y T ES  TO P R IN T  (NON K IM )
0230 OUTS? M i l E S i i  K IM  RO UTIN E TC P R IN T  SPACE
0240 PSTBYT r i ' S l t j r i  K IM  RO UTIN E TO PR IN T  A B Y T E
02 50 SHOW = # J1DAC  REEN TRY  PO IN T FOR K IM  LOOP
0255
02 60 1780 * r i i $ |7 C 0  START OF RO UTIN E (R E LO C A TA B LE )
0270 1780 DS SSTEP CLD CLEAR DEC IM AL MODE
0230 1781 85 F3 STA ACC SAVE ACCUMULATOR
0290 1783 68 PLA RECOVER STATUS AND
0300 1784 85 n STA  PR EG SAVE I T .
0310 1785 68 PLA RECOVER PROGRAM COUNTER,
0320 1787 85 EF STA PCL AMD SAVE I T .
0330 1789 58 PLA SAVE BOTH LOB AND
0340 178A 85 F0 STA  PCH HOB.
0350 178C 84 FA STY  YRE3 SAVE Y R EG IS T ER
0360 I 78  E 86 F5 STX  XREG SAVE X R EG IS T E R
0370 1790 BA TSX TRANSFER STACK PO IN TER
0380 1791 86 F t STX  SPUSER TO X AND SAVE I T .
0390 1793 20 9E I E J S R  OUTSP PR IN T  A BLANK SPACE
0400 1796 A2 04 LDX 004 S E T  FOR 4 SPACES TO PR IN T

0410 1798 38 SEC F IN D  D IF F ER EN C E  BETWEEN
0420 1799 A5 ro LDA PCI! OLD AND NEW PROGRAM
0430 1793 E5 F3 SBC PO I NTH COUNTER TO DETERM INE
0440 1790 A5 F.F LDA PCL NUMBER OF BYTES
0450 1 79  F E5 FA SBC PO iM TL TO PR I  N T.
04 60 17A I 85 E E STA  TEMP SAVE TH IS  D IFFER EN C E
0470 1 7A3 A l FS LDA ( i-O IN T L - 4 ,.X )  LOAD OP CODE

0480 17A5 48 PHA AND SAVE I T .

0490 17AS 29 OF AND / iO F T E S T  FOR BRANCH AND OTHER

0500 1 7A8 DO 0D BNE s e t y UNUSUAL D IF F ER EN C E  IN S T S .

051 0 17AA 68 PLA RECOVER OP CODE

0520 I7A B 09 20 CMP #120 I F  OP = 2 0  THEN

0530 17AD fo 08 BEQ S ETY TH REE  B Y T E  IN S T .
0540 17AF 29 90 AND « 9 0 MASK A LL  BUT B 7 , B4
0550 17B 1 F0 15 BEQ SPACES I F  BOTH O F F , 1 B Y T E  IN S T

0550 17B3 A!) 02 LUA *0 ? . E L S E  S E T  FOR £ B Y T E  IN S T
0570 1 735 85 E E STA  TEMP EY  S E T T IN G  TEM P :2
0580 I7 B 7 AO 01 S :T Y LDY *01 S ET  O FFS ET  TO OPERAND B Y T E
0590 1 70 9 CM E E AGN CPY TEMP COMPARE B Y TES  PR IN TED  TO
0600 17BB ro 0B BEQ SPACES B Y T ES  TO P R IN T . I F  NOT
0610 1 7BD B 1 FA LDA ( P O IN T L ) .Y  D 0 * !E , LOAD OPERAND

0620 1 7B F 20 JH IE JS R  FR T3Y T THEN PR IN T  I T .

0630 1 7C». A0 02 LDY #C?. S E T  Y FOR SECOND B Y T E

0640 17C4 CA DEX DECREMENT SPACES TO
0650 1 70 5 CA DEX PR IN T  BY  2 .

0660 I7 C 6 DO F I BNE A6H I F  NOT 0 ,  THEN REPEAT

0670 17CS E8 SPACES I  NX ONE MORE SPACE TO PR IN T

0680 17C9 20 9E I E M0RESP JS R  OUTSP PR IN T  SPACES TO F I L L
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0 6 9 0 17CC CA DEX OPERAND F I E L D .
0 7 0 0 17CD DO FA BN E M 0RESP
0 7 1 0 1 7 C f A2 05 LD X  # 05 S E T  X  TO P R IN T  5 R E G IS T E R S
0 7 2 0 1 7D I B5 f  o AG A IN  LD A  P R E G - I ,X LOAD AND P R IN T  R E G IS T E R
0 7 3 0 I  7D3 2 0 3 a I E J S R  P R T B Y I S TO RA G E  IN  TH E  O RD ER :
0 7 4 0 17D6 2 0 9 E I E J S R  OUTSP X ,  Y ,  A ,  S TA C K  P O IN T E R ,
0 7 5 0 1 7D9 CA DEX AND S TA T U S  W ITH  S P A C E S .
0 7 6 0 17UA DO F5 BN E AG A IN
0 7 7 0 1 7DC A5 E F LDA PC L UPD ATE P 0 IN T H  AND P 0 I  NTL
0 7 8 0 1 7DE 85 FA S TA  P 0 IN T L FOR N EXT IN S T R U C T IO N .
0 7 9 0 1 7 E 0 A5 F 0 LDA PCH
0 8 0 0 I7 E 2 85 FB S T A  P 0 IN T H
0 8 1 0 I 7 E 4 AC AC ID J I1 P  SHOW AND R ETU RN  TO K IN
0 8 2 0 I7 E 7 • END

L is t i n g  2 :  Trace Addtion to Single-Step Program
0 0 1 0 .
0 0 2 0 ;  A NEW END TO CO NVERT TH E  IM PRO VED  K IM - I
0 0 3 0 ; S IN G L E  S T E P  PROGRAM TO A T R A C E  PROGRAM .
0 0 4 0 !  TH E  PROGRAM O P ER A T E S  S IM IL A R  TO THE
0 0 5 0 ;  S IN G L E  S T E P  PROGRAM E X C E P T  THAT THE
0 0 6 0 J PROGRAM’ B E IN G  EX EC U T ED  RUNS W ITHOUT
0 0 7 0 ;  O PERATOR IN T E R V E N T IO N . A JUM P TO TH E
0 0 8 0 i  K IM  MONITOR W IL L  T ER M IN A TE  TH E  T R A C E .
0 0 9 0 ;  NOTE TH A T  TH E  A D D R ES S ES  A R E  R E L A T IV E  TO
0 1 0 0 J TH E  S IN G L E  S T E P  PROGRAM . TH E  PROGRAM
01 10 ;  CAN NOT B E  LO ADED  AT  TH E  LO C A T IO N  SHOWN.
0 1 2 0 J S E E  T E X T  FOR D E T A I L S .
0 1 3 0 •
0 1 4 0 P 0 IN T L  =#$FA  AD D RESS  OF NEXT PROGRAM S T E P
01 50 G 0 E X EC  = # $ ID C 8  K IM  E X E C U T E  R O U T IN E  ADDRESS
01 60 P R T PN T  =# S 1 E l  E  X I  M P R IN T  R O U T IN E
01 70 C R L F  :# S 1 E 2 F  K IM  CARRAGE R ETU RN  R O U T IN E
oi eo O UTSP r # i l E 9 E  K IM  R O U T IN E  TO P R IN T  A S P A C E
0 1 9 0 •
0 2 0 0 1 7 E 4 *  = # $ I7 E 4
0 2 1 0 I7 E 4 2 0 2 F I E S T A R T  J S R  C R L F  S T A R T  A NEW L I N E .
0 2 2 0 1 7E7 2 0 I E I E J S R  P R TPN T  P R IN T  ADDR OF N EXT IN S T .
0 2 3 0 I7 E A 2 0 9 E I E J S R  O UTSP P R IN T  BLAN K S P A C E .
0 2 4 0 I 7 E0 A0 00 LD Y  1 0 0  S E T  IN D EX  FOR OP CODE
0 2 5 0 I 7 E F E 1 FA LDA ( P O IN T L ) . Y  LOAD 0 ?  CODE AND
02  60 1 7 F I 2 0 3B IK JSr> P R T B Y T  P R IN T  I T .
0 2 7 0 1 7F4 20 01 I E J S R  O UTSP P R IN T  TWO B L A N K S .
0 2 8 0 1 7 F7 2 0 9 E I E J S R  OUTSP
0 2 9 0
0 30 0

17 FA 
17FD

4 0 CS 10 JM P  G O tX EC  E X E C U T E  NEXT IN S T R U C T IO N . 
.EN D

The program shown in listing 1 can 
be easily modified to perform this 
TRACE function, provided that it is 
stored in some location other than K5. 
As mentioned above, attempting to 
lengthen the program in K5 w ill result 
in erroneous operation o f the tape 
routines, the single-step program, or 
both.

Since the initial portion o f the 
TRACE program is identical to the 
SSTEP, only the step at $17E4 must be 
changed, and eight new steps added 
(listing 2). If desired, a flag can be set, 
and a test and branch sequence inserted 
at the location o f the JMP SHOW  in­
struction. In this manner, one program 
can accomplish both functions. I 
elected not to do this, since I keep 
SSTEP in K5 at all times, and only load 
TRACE when it is needed.

T o  insure that the program being 
traced terminates properly, sim ply in­
clude a JMP K IM  (4C 64 1C) as the last 
step in the program. Needless to say, 
the trace program is o f lim ited useful­
ness unless a hard copy terminal is be­
ing used. If you are using a CRT, you 
w ill just have to punch G  and watch 
Star Trek  at the same tim e (m u lti­
processing?).

JMCftO

POWER TO YOUR AIM

Treat your A IM  to  a qua lity  pow er 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 pro tection  to protect the expen­
sive circuits in your A IM  (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 %  sales tax.
VISA/MC, cash ier’s o r registered check.
Personal check (a llow  2 weeks to clear).

Com puTech
Box 20054 

Riverside, CA 92516

Engineering Micro-Software Center 
Design Software for Micro-Computers 

Apple n & III

Vibration Analysis 
Structural Loads and Stress 
General M echanical Design

Software for Engineers by Engineers
I. Truss &  Linkage Analysis 2D  &  3D  $75

II. Beam Analysis w/M ulti-Loads (diagrams) $75
III. Rubber Element Design Shear &  Com pression $75
IV. Torsional System Vibration $100

H olzer Analysis (Branching &  Gearing)
V. Linear V ibration Systems-6 Degree o f Freedom Mass $75 

Excellent for M ounting System Response
VI. Bolted (o in t Analysis $50

VII. Fourier Analysis w/Data D isplay $35
VIII. Colum n D esign/M in im um  M om en t o f Inertia Calc $60

IX. Four-Bar Linkage —  Generates Coupler Poin t Path $60
M otion  Synthesis for M echanisms

X. W eibu ll Failure Analysis — Considers both $60
Failures and Suspensions w/Printer Plot

XI. C PM -C ritica l Path M ethod o f Project M anagem ent $60
Very General —  500 A c tiv ities  M ax

A ll  Software is  W ell Prom pted  
Many Others Under Development Now 

by our Professional Staff

104 E. Queenw ood, Suite 2 
M orton, Illino is  61550 
309-263/2602
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GET FREE SOFTWARE FOR YOUR APPLE !|
HOW ? J U S T  O R D E R  O N Y  O F  T H E  IT E M S  B E LO W , A N D  S E L E C T  Y O U R  F R E E  S O F T W A R E  F R O M  T H E  BO N U S  
S O F T W A R E  S E C T IO N , U S IN G  T H E  F O L L O W IN G  R U L E : F O R  T H E  F IR S T  $ 1 0 0 .0 0  W O R T H  O F  M E R C H A N D IS E

O R D E R E D  T A K E  1 IT E M ; F O R  T H E  N E X T  $ 20 0 .0 0  W O R TH  O F  M E R C H A N D IS E  O R D E R E D  T A K E  A N O T H E R  

IT E M ; F O R  T H E  N E X T  $ 30 0 .0 0  T A K E  A  T H IR D  IT E M , E T C . A L L  A T  NO C O ST .

HARDWARE BY APPLE SOFTWARE FO R APPLE
APPLE II PLUS, 48k 1199 APPLE FORTRAN 159
0 IS K  DR IVE+CONTROLLER (131 535 APPLE P ILOT 125
D ISK  D R IV E  only 455 DOS 1 3 50
Language System w Pascal 397 DOS TOOL K IT 66
Silentype Printer & Interface 360 APPLE PLOT 59
Integer or Applesoft Firmware Card 159 D. J . REPORTER 46
Graphics Tablet 645 0 . J . NEWS 45
Parallel Printer Interface Card 149 PORTFOLIO 46
Hi-Speed Serial Card 155 SH ELL  GAMES 25
Centronics Parallel Intfce. 175 ELEM EN TA RY  DEAR APPLE 25

HARDW ARE BY OTHERS
300
239
339 
275
299
159 

4760
189 
496 
36

HAYES  MICROMODEM II
HAYES  SM ART MODEM
HAYES  S100 MODEM
V ID EX  V ID EOTERM  80 W. GRAPHICS
MICROSOFT Z80 SOFTCARD
M ICROSOFT 16K RAMCARD
CORVUS 10MB HARD D ISK
SSM A10 S E R IA L /P A R A L LE L  A&T
MICRO-SCI D ifk 8. Controller
TYM AC DOUBLE DOS 12/3 .3

VIDEO MONITORS
Leedex-Video-100 12" B&W w/Csble 139
Leedex 1 ? ' Green w/Cable 165
Leedex 13" COLOR MONITOR & Cable 399
SUP-R-TERM RF MODULATOR 29

SOFTWARE BY OTHERS
APPLE FORTRAN  by MICROSOFT 159
APPLE BASIC COMPILER by MICROSOFT 316 
APPLE COBOL by MICROSOFT 698
V IS ICA LC  3 .3 189
V IS IPLO T 156
V IS IPLO T/V IS ITREN D  199
V IS ID EX  169
CCA DATA MGT. 79
OB MASTER by STONEWARE 189
DATACAPTURE 4.0 55
Z - T E R M  65
ON-LINE APPLESOFT COMPILER 89

HARDWARE BY 
MOUNTAIN COMPUTER SOFTWARE BY PEACHTREE

Clock/Calendar Card 239 GEN. LEDGER 219
A/D & D/A Interface 319 A/R 219
Expansion Chassis 555 A/P 219
ROMplus Card 135 PAYRO LL 219
Mark Sense Card Reeder 996 INVENTORY 219
CPS Multifunction Bd. 239 M AIL LIST 219

WORD PROCESSING 
SOFTWARE FO R  APPLE

PEN-ULTIMATE 235
WORD STAR 245
EZ W R ITER  Prof. Sys. 195
EZ W R ITER  89
MUSE SUPER T E X T  II 139
APPLE-W RITER 69
PROGRAMMA APPLE P IE 2 .0 110
MAGIC WAND 345
WORDPOWER 50

EPSON PRINTERS
MX - 70 w/Gr»ftrax 415
M X-80  516
M X-8 0  F T  615
MX • 80 w. G RA FTRA X  575
MX - 80 FT  w . G R A FTR  A X  675
MX - 100 FT  w . G R A FTR A X  775
APPLE PAR. IN TFCE (for all Epson) 76
MX-7Q/80 FR ICTION FEED  Adaptor 76

OTHER PRINTERS
IDS 446 w . GRAPH ICS+ 2K Buff. 750
IDS 460 w . GRAPH ICS 899
IDS 460 826
IDS 560 1096
IDS 660 w. GRAPH ICS 1150
CENTRONICS 737 699
CENTRONICS 739 799
CCS Centronics Par. Intfce & Cable 135
NEC SPINW RITER 6610 RO 2795
C. ITOH 25 CPS DAISYWHEE L  1750
C. ITOH 45 CPS D A ISY  W HEEL 2025
W ATANABE MI-PLOT PLO TTER  1150
D IABLO  630 DA ISY  w. P. W heels Rib. 2350

BONUS SOFTWARE SECTION!
L e t  u t  A c q u a in t v o u  w i t h  M E S S A G E -M A K IN G  S O F T W A R E . J u s t  p la c e  th e  d is k  In  th e  A P P L E , a n ta r  th e  te x t .  a n d  c o lo r fu l ,  d y n a m ic  m a n a g e *  a p p e a r 
o n  th e  screens o f  T V  se ts  c o n n e c te d  t o  th e  c o m p u te r .  U se th e  s o ftw e re  t o  b ro a d c e e t m a n e g e *  o n  T V  sc re e n * In  sc h o o ls , h o s p ita ls , fa c to r ie s ,  s to re  
w in d o w ,  e x h ib i t  b o o th s , e tc . T h e  fo l lo w in g  p ro g ra m  is o u r  la te s t re leese:
S U P E R  M E S S A G E : C ree tes  m essage* In  fu lk p e g e  " c h u n k * ' .  E ach message a l lo w s  s ta te m e n ts  o f  m ix e d  ty p e s ty le s ,  ty p e s lz e s  a n d  c o lo rs . In  m ix e d
u p p e r  a n d  lo w e r  cese. S ty le s  ran g e  f r o m  ra g u le r A P P L E  ch a ra c te rs , u p  t o  d o u b le -s iz e , d o u b le -w id th  c h a ra c te rs  w i t h  e h e e vy . b o ld  f o n t .  S ix  c o lo rs  m e y  
b e  used  f o r  e e ch  d i f f e r e n t  ty p e s ty le .  V e r t ic a l e n d  h o r iz o n ta l c e n te r in g  a re  a v a lle b le , a n d  w o rd -w ra p  Is a u to m a t ic .  U *e r*  ce n  c h a in  pege* to g e th e r  to  
m a k e  m u lt l-p e g e  m essage* Page* ca n  be  e d v a n c e d  m e n u e lly  o r  a u to m a t ic a l ly .  M u lt i-p a g e  m eesege s  ce n  be  s to re d  t o  d is c  o r  re c a lle d  In s ta n t ly .  
R E Q U IR E S  4 8 K  &  R O M  A P P L E S O F T ............................... $ 6 0
A P P L E  P L O T S  Y O U R  D A T A  &  K E E P S  Y O U R  R E C O R D S  T O O I A P P L E  D A T A  G R A P H  2 .1 :  P lo t*  u p  t o  3  * u p e r lm p o s e d  c u rv e *  o n  th e  H ^ e *  S creen  
b o th  X  &  Y  a x e *  d im e n s io n e d . E a ch  c u rv e  co n s is ts  o f  u p  t o  1 2 0  p ie c e *  o f  d e ta . G ra p h *  ca n  be  *  t o  re d  t o  d isc  a n d  re c e lle d  Im m e d le te ly  f o r  u p d a t in g .  
U p  t o  1 0 0  g ra p h s  cen be  s to re d  on  th e  sem e d isc . G re e t f o r  S to c k -m e rk e t  C h a r t in g . B u s in e e * M a n a g e m e n t, e n d  C la s s ro o m  In s t ru c t io n !
R E Q U IR E S  4 8 K  &  R O M  A P P L E S O F T ......................... $ 3 6
A P P L E  R E C O R D  M A N A G E R :  A l lo w s  c o m p le te  f l ie s  to  be b ro u g h t  I n to  m e m o ry  eo th a t  re c o rd  seerches a n d  m a n ip u la t io n s  a re  In s ta n ta n e o u s .
R e c o rd s  w i t h in  a n y  f i l e  ca n  c o n ta in  u p  t o  2 0  f ie ld s ,  w i t h  u s e r-d e fin e d  head ings. In fo r m a t io n  ca n  be  s t r in g  o r  n u m e r ic .  U s e r 's  ce n  b ro w s e  th r u  f i le s  
u s in g  p a g e - fo rw a rd , p a g e -b e c k w e rd  o r ra n d o m -s e e rc h  c o m m a n d s . R e c o rd s  ca n  e e s lly  be  sea rched , a lte re d  o r  s o r te d  e t  w i l l .  F ile s  ce n  b e  s to re d  o n  th e  
sam e d r iv e  a i  th a  m a s te r p ro g ra m , o r  o n  a n o th e r ,  i f  a se co n d  d r iv e  Is s v a ile b le .  R e c o rd s  o f  f l ie s  ca n  be  p r in te d .  I f  d e * lra d . A d d i t io n a l  m o d u le *  c o m in g  
are a S T A T IS T IC S  IN T E R F A C E , C H E C K B O O K . M A IL IN G  L IS T  &  D A T A -E N T R Y .
R E Q U IR E S  4 8 K  &  R O M  A P P L E S O F T ............................... $ 4 0
A P P L E  L IT E R A T U R E  D A T A B A S E : a l lo w *  ra p id  re tr le v e l (v ie  k e y w o rd * )  o f  re fe re n c e *  f r o m  to ta l A P P L E  l i te r a tu r e  th r u  1 9 B 0 . o n  6 .2 6 "  d is k .  E ech  
e n t r y  In th a  d a te  base c o n s is ts  o f  th e  a r t ic le ,  o u th o r-n s m e , p e r io d  Ice t-n a m e , d a te  o f  laaue, A  p ege  n o * . T h e  d e te b e se  Is  In te n d e d  t o  a u p p o r t  la rg e  m age- 
z ln e  f i le s  w h ic h  w o u ld  re q u ire  le n g th y  m a n u a l s e a rc h in g  t o  re c o v e r In fo rm a t io n .  A n n u a l u p d e ta s  w i l l  be  e ve lle b le .
R E Q U IR E S  4 8 K .  R O M  A P P L E S O F T ............................... $ 6 0
W O R D P O W E R : Is a s im p le , p o w e r fu l,  lo w  c o s t,  I ln e -o r le n te d  w o rd -p ro c e *e o r  p ro # -e m . I t  o f fe r e e  fe e t  m e c h ln e  le nguege  F IN D  f t  R E P L A C E . T e x t  cen 
be  lis te d  t o  sc reen  o r  p r in te r ,  w i t h  o r  w i t h o u t  l ln e -n u m b e rs . Lo w e r-ca se  a d a p to rs  a re  s u p p o r te d . Y o u  ca n  m e rg e  f l ie s ,  m o v e  g ro u p s  o f  l in e * ,  e n d  e e s lly  
e d d , chenge , o r  d e le te  l in e * .  W O R D P O W E R  ce n  be  used  to  c re e te  a n d  m a ln te ln  E X E C  f i le * .  I t  ce n  a lso  be  used  es e  r a p id ,  u n s t ru c tu re d ,  In fo rm e t lo o -  
s to re g e  a n d  re t r ie v a l s y s te m  v ia  I ts  ra p id  see rch  c e p e b llit le * .
R E Q U IR E S : 4 8 K .  R O M  A P P L E S O F T ...................................$ 6 0
L A B E L M A K E R :  a l lo w s  users t o  q u ic k ly  c re a te  add ress  labe ls . A  g iven  la b e l m e y  be  g e n e re te d  In  a n y  q u a n t i t y  f r o m  11 to  3 2 7 6 7 . S p e ca  is a llo w e d  on 
la be ls  fo r  a pe rso n a l a n d  c o m p a n y  nem e. b u t  th e  space Is a u to m a t ic a lly  c losed  u p  »f o n ly  a pe r so ne  I n e m e  Is e n te re d . S pace  is e lso  a l lo w e d  t o r  fo re ig n  
c o u n tr ie s . T h a  p ro g ra m  can  a lso  gene ra te  la be ls  fo r  p rice -te g s , p e r t  n u m b e rs  e n d  m all-m esseges iu c h  • • " R U S H  .  F R A G IL E  ,  e tc . A  s e lf - 
in c re m e n tin g  fe a tu re  a l lo w s  th e e tre - t lc k e ts  t o  be  p ro d u c e d , w i t h  a d a ta , a n d  n u m b e rs  ru n n in g  f r o m  * 0 0 0  to  z 9 9 » . A n  e d i to r  Is p ro v id e d  to r  e d it in g  
la b e ls  p r io r  t o  p r in t in g .  A l l  lebe ls  m a y  be  saved t o  d is k  f o r  In s ta n t  re ca ll.
R E Q U IR E S  4 8 K  &  R O M  A P P L E S O F T .................................. $ 3 6

TO  O RD ER : Use phone or mail. We accept V ISA , M ASTERCARD , COD's, personal
checks & money orders. Add 4% for credit card. Customer pays handling on COD orders. 
Foreign orders must be in American Dollars & include 10% for handling. Connecticut 
residents add 7.5% sales tax.

CONNECTICUT INFORMATION SYSTEMS CO. 
218 Huntington Road, Bridgeport, CT 06608 (203) 579-0472
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W h y  do  unnecessary surgery 
on your A pple?

S ooner o r later, you’re going to need a 16K 
memory-expansion for your Apple. When you 

do, we suggest you buy it on the card that doesn’t 
require poking about on the motherboard — nor 
removing a RAM chip, installing a strap, etc.
T he Ramex 16 RAM Board just plugs in. It’s 

simple, reliable, and does its own memory 
refresh, with no additional connections.

R un Pascal, Fortran, FF, INT and 
other alternate languages, 56K 

CPM with a Z80 Softcard, increase 
usable memory for Visicalc by l6K. 
The possibilities are endless. Do 
it with the finest, closed-track 
engraved, epoxy sealed, 16K

Apple a n d  Applesoft a re  reg is te red  trad em ark s o f  Apple 
Com puter. Inc  Pascal is a  reg is te red  trad em ark  o f  th e  Regents of 
th e  u .  o f  C , San D iego Visicalc is a  reg is tered  tra d e m a rk  of 
Personal Softw are CPM is a  reg is tered  trad em ark  o f  Digital 
R esearch. Inc  Z80 is a  reg is tered  trad em ark  o f  Zilos. Inc 
S oftcard  is  a  reg is tered  trad em ark  o f  Microsoft

board available — the Ramex 16. And do 
it without unnecessary surgery on your Apple.

I n spite of its quality, the Ramex 16 costs less 
than most other expansion boards— just 

$139-95. And it comes with a one year limited 
warranty, instead of the usual 90 days.

et the Ramex 16 from your local dealer, 
o r order direct. Visa and Mastercard 

holders call toll-free, 1-800-835-2246.

o v w
OM EGA M ICROW ARE, INC
222 SO. RIVERSIDE PLAZA 

CH ICAGO . IL 60606 
312-648-1944

* ̂  Look, ma, no straps!

the retailer

R E T C O M  Systems, Inc., 61-B M o u n ta in  B lvd ., W arren , N e w  Jersey 07060 (201) 561-3112

a fu l ly  In te g ra te d  re ta il 
m a n a g e m e n t system  

cash re g is te r p ro g ra m  
in v e n to ry  m a n a g e r 
re p o r t  g e n e ra to r  

a v a ila b le  n o w

D e a le r in q u ir ie s  In v ite d
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|  | KEYSORT for BASIC 4.0 by Gordon Campbell

—  j a  Disk Menu Program by David C. Oshel

Short Subjects AutO-Run-Wedge for the PET by Werner Kolbe

KEYSORT 
for BASIC 4.0
Gordon Campbell, Willowdale, 
Ontario, Canada

One o f the most powerful u tility  pro­
grams published for the PET appeared 
in M ICRO  (23:11) —  Rev. )ames 
Strasma’ s KEYSORT. Unfortunately, 
converting the program to work w ith 
BASIC 4.0 requires a lot o f work. But, 
this d ifficu lty can be overcome w ith 
the approach presented here.

The problem  is that strings are 
stored differently under BASIC 4.0 than 
under earlier BASICs. A t the end o f a 
string there is a backward pointer 
which is used to speed up garbage col­
lect. KEYSORT doesn't m ove strings 
around, it just changes the array 
pointers. Consequently, the backward 
pointers are incorrect. If the PET tries 
to do a garbage collect, it m ight crash. 
You could change the KEYSORT pro­
gram to  fix up the pointers, but you 'll 
find that m odifying the BASIC program 
is easier.

Listing 1 is a simple demonstration 
of using KEYSORT on a new PET. The 
steps in  this example are:

1. Read in the file  to  be sorted.

2. Compress strings to the top of 
memory.

3. Seal o ff the strings.

4. Invoke the sort.

5. W rite out the sorted file.

6. Reset m em ory pointers.

M y version o f KEYSORT includes 
element zero in the sort. M y  PET has 
normal memory where most PETs have 
ROM sockets, so I have relocated the 
sort to this area. The sort includes null 
elements.

The key to making the sort operate 
on BASIC 4.0 is in steps 2 and 3 above.

The statement, X equals FRE(0), forces 
all strings to be compressed to the top 
o f memory. They are sealed off by re­
setting the top o f memory at the same 
place as the bottom o f the strings. 
Therefore, none o f these strings are 
eligible to participate in garbage collec­
tion. Then, when the sort is completed, 
it doesn't matter that the backward 
pointers are incorrect. Before the pro­
gram ends, the top o f memory is reset 
to its original value. (Otherwise, you 
would permanently lose the memory 
which w e sealed off.) Then, to make no 
errors occur, the variables are cleared.

A Disk Menu 
Program
David C . Oshel, 1219 Harding Ave., 
Ames, IA 50010

M ost o f the disk directory management 
programs I'v e  seen involve flashy 
READ/W RITE track sector subroutines 
which deal w ith  disk files directly. The 
costs are high, both in terms o f pur­
chasing, and in comprehension and 
utility.

1 0 0  R EM  K E V S O R T  W IT H  B A S I C  4 . 0  

1 1 0  REM

1 2 0  R EM  B Y  GORDON C A M P B E L L  

1 3 0  REM  

1 4 0  R EM

1 5 0  R EM  S T E P  1 :  R E A D  IN  T H E  F I L E  TO  S O R T

1 6 0  R EM

1 7 0  D IM  S * ( 1 0 0 0 ) :  R EM  A R R A Y  T P  S O R T  

1 8 0  O P EN  8 , 8 , 8 ,  " F I L E " :  R EM  F I L E  TO  FcEAD

1 9 0  IN P U T # 8 , S®  <N>

2 0 0  E F  =  S T :  R EM  EN D  O F  F I L E ?

2 1 0  N = N *  1

2 2 0  I F  E F = 0  T H E N  1 9 0 :  M ORE F I E L D S  

2 3 0  C L O S E  8

2 4 0  REM  

2 5 0  R EM

2 6 0  R EM  S T E P  2 :  C O M P R E S S  S T R IN G S

2 7 0  R EM

2 8 0  X =  F R E ( 0 >

2 9 0  REM

3 0 0  REM

3 1 0  R EM  S T E P  3 :  B E A L  O F F  T H E  S T R IN G S  

3 2 0  REM

3 3 0  X  = P E E K ( 5 2 ) :  R EM  S A V E

3 4 0  Y  = P E E K < 5 3 ) :  R EM  P O IN T E R S

3 5 0  P O K E  5 2 ,  P E E K ( 4 0 ) :  R EM  S E A L  O F F

3 6 0  P O K E  5 3 ,  P E E K ! 4 9 > :  R EM  S T R IN G S

3 7 0  REM

3 8 0  R EM

3 9 0  R EM  S T E P  4 :  IN V O K E  T H E  S O R T

4 0 0  REM

4 1 0  S Y S 1 0 * 4 0 9 6

4 2 0  R EM

4 3 0  R EM

4 4 0  R EM  S T E P  5 :  W R IT E  O U T  S O R T E D  F I L E  

4 5 0  REM

4 6 0  O P E N  B , 8 , 8 ,  " 0 : S O R T E D  F I L E , S , W "

4 7 0  F O R  J = 0  TO  lO O O

4 8 0  I F  S * ( J >  =  T H E N  5 0 0 :  S K I P  N U L L S  

4 9 0  P R IN T H 8 ,  S t ( J )

5 0 0  N E X T  

5 1 0  C L O S E  8  

5 2 0  R EM  

5 3 0  REM

5 4 0  R EM  S T E P  6 :  R E S E T  M EM ORY P O IN T E R S  

5 5 0  REM

5 6 0  P O K E  5 2 , X :  R EM  R E S E T  TO P  

5 7 0  P O K E  5 3 , Y :  R EM  O F  M EMORY 

5 8 0  C L R :  R EM  K I L L  B A D  S T R IN G S  

5 9 0  EN D __________________________________________________________________

The twenty lines o f Applesoft 
which fo llow  provide an elegant and 
powerful alternative.

The program creates a dynamically- 
numbered Disk Menu which is suscep­
tible to immediate insertion, deletion 
or rearrangement o f any o f the dis­
played menu items. You may arrange 
your programs at w ill, in alphabetical 
or logical groupings. Further, you may 
display a program description  rather 
than the terse and sometimes cryptic 
catalog title under which the program 
actually runs. Moreover, i f  your catalog 
contains a suite o f programs which call 
each other, you only need to display the 
primary program o f the system, cutting 
your menu length by three-fourths in 
some cases. W hile your catalog may 
show confusion, your m enu  is logical, 
orderly and concise!

Menu entries take the form  of 
paired items in D A T A  statements at 
the end o f the program. There is no 
lim it on the number o f items which 
may be included, subject to disk space. 
An "em p ty ”  menu is valid, while long 
menus are displayed over subsequent 
screen pages, each dynam ica lly - 
numbered.

The first item  in each D A T A  pair is 
the program's menu description. The 
second item  in the D A T A  pair is the 
program's catalog name, the name 
under which it runs. There must be 
tw o entries for each program in the 
menu, even if one o f them is null (that 
is, "  ' ' ) .  A lso, some care must be taken 
when entering D A T A  statements to
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enclose each item  in quotes; a missing 
quote w ill truncate a lengthy menu, or 
produce other peculiar effects. In­
cluding an initial period in the catalog- 
name D A T A  field  w ill suppress DOS, 
and allows the corresponding m enu  
description to be a non-executing 
documentation line!

RUN, BRUN and EXEC are valid, 
w ith  tw o items o f interest. First, a 
machine language utility program which 
in itializes and returns (normally) to 
BASIC, w ill in itia lize and return to the 
menu via the "F ile  C heck " statement. 
You must then exit the program to get 
at your u tility  program. Secondly, 
EXEC w ill "pend ,”  as it was designed 
to do, until the program again calls the 
keyboard for input, at which time the 
EXEC w ill commence. The delay is dis­
concerting the first tim e you sec it, and 
the "F i le  Check”  message in  this case 
is also normal.

One warning: You may dislike the 
POKE 1012,0 statement in line 20. 
Th is causes the disk to reboot whenever 
RESET is hit, returning you to your 
HELLO program. In m y case, all my 
disks include this menu program as the 
HELLO program. I like the "tu rnkey”  
feel o f a disk containing many other­
w ise autonomous programs. The POKE 
may be deleted w ith no ill effects.

The PO KE  216,0 in line 130 re­
enables normal error messages before 
exiting the program.

Auto-Run-Wedge 
for the PET
Werner Kolbe, Hardstr. 77, CH 5432 
Neuenhof, Switzerland

Recently I bought a CBM 3040 floppy 
disk. I do not have BASIC 4.0 because 
the RO M s do not fit  into m y old PET's 
hardware. Therefore, m y first key­
strokes after switching on are always 
the same:

LOAD" * " ,8

to load the DOS, support the "w edge”  
from  disk and

RUN

I wanted to save some o f the work
— at least the RUN. I discovered the 
fo llow ing trick from  a program I had 
analyzed.

The machine code o f the wedge con­
sists o f two parts: the first one is a jump 
instruction which is put into the CHR 
G ET routine o f PET's BASIC located at 
$70. The second part loads into the 
high RAM  memory |for example from 
S7E52 to $8000 for a 32K PET).

W hat you have to do is create a pro­
gram file  that starts loading at $70 then 
makes a gap and continues to load into 
the upper part o f the memory. The first 
part is easy. You open a program file 
and the first two bytes you w rite on it 
are the start address. In your case, this 
w ill be CHR$(112) and CHR$|0), 
which is $0070. The fo llow ing bytes 
that you print onto the file  are the
11 program. "  You have to enter the jump 
instruction and continue w ith  PET's 
standard zero page setup until you 
com e to $FB,FC, which is the "load  
po in ter." By changing this pointer you 
get the necessary gap.

For example, i f  you put $7D into 
$FC, the fo llow ing bytes w ill be loaded 
at the location $7DFD and beyond it. 
N ote that it is not possible to change 
the low  part o f the load pointer also. In 
a first attempt, I tried to put $7E52 into 
it. PET crashed because after loading 
$52 into $FB the load was continued at 
$0052, and $FC remained unchanged.

Here is how it is done:

1. Step: Reset the PET, switch it off 
and on again.

2. Step: Load your wedge into PET and 
run it.

5 REM

A DISK MENU PROGRAM BY DAVE OSHEL

10 D* = CHR$ (4)

20 PRINT WNOHONICO": POKE 1012,0: DIM P*(15 ,2 )

30 PGZ = l:SWX = 0 : ONERR GOTO 80

40 TEXT : HOME :  PRINT "DISK MENU 1001[ APRIL 27. 1981": PRINT

50 PRINT "PAGE “PGX: INVERSE : VTAB 23: HTAB 10: PRINT "RETURN FOR NEXT PAGE": NORMAL : VTAB 5

60 FOR I = 1 TO 14: IF  I  < 10 THEN PRINT ” *!

70 READ P * ( I ,0 ) :  READ P $ ( I ,1 ) :  PRINT I*  -  - P $ ( I ,0 ) : NEXT I :  GOTO 90

80 SW7. = 1

90 PRINT I "  -  EXIT THIS MENU':PCX = PG7. + l :  PRINT
100 PRINT "WHICH, PLEASE? ( 1 - * I ; :  INPUT * ) “ ;AN$:ANZ = INT ( VAL (AN*)): IF  (ANX < 1 OR ANZ > I )  AND AN* < > ■“ THEN VTAB

( PEEK (3 7 ) ) : CALL -  868: GOTO 100

110 IF  AN* = " ’  AND SWX = 1 THEN RESTORE : GOTO 30
120 IF  AN* = "  THEN 40

130 IF  ANZ = I THEN VTAB 23: CALL -  958: POKE 216,0 : e<D

140 ONERR GOTO 160

150 PRINT D*’ RUN"Pt(AN7., 1)

160 ONERR GOTO 180 

170 PRINT DfBRUN"P*(AW/., 1)
180 ONERR GOTO 200 

190 PRINT D$"EXEC"P*(ANZ,1)

200 PRINT : CALL -  958: PRINT "F ILE  CHECK => "P tlA N Z .l): FOR I = 1 TO 2500: NEXT :  RESTORE : GOTO 30

1000 REM ILLUSTRATIVE DUMMY MENU

1010 DATA "EXAMPLE l :  PROGRAM NOT ON DISK","CANTERBURY TALES”

1020 DATA "EXAMPLE 2 : THIS PROGRAM” ,"D ISK MENU PROGRAM”
1030 DATA " *  EX 3 : HOUSEKEEPING MEMOS FORMAT",".PERIOD SUPPRESSED DOS*
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3. Step: T ype  in the Shifter program, 
listing 1, run it and save it. (You 
may need it again if you make a 
mistake in one o f the follow ing 
steps).

4. Step: Jump in to  the resident 
m onitor and enter the bytes listed in 
listing 2. Save them w ith  the m on­
itor for the same reason as above. 
(S, ,1:BYTES'',08,056E,0642).

5. Step: Type in the Wedge-Saver pro­
gram, listing 3, save it, put an empty 
formatted disk into drive 1 and run it.

N o w  your "w edge”  is ready. Test 
it! Reset the PET, put the disk into 
drive 0 and enter LO AD  " * ” ,8. Then 
enter>  $, and see that it works. I f  it 
doesn't, repeat the steps above and 
check every byte carefully.

You  m ight think this is a lot of 
work just to  save a RUN, but if you 
have prepared your wedge file  once, 
you m ay copy it on all your disks like 
any other program file.

In the Shifter and in the Saver there 
are several PEEKs and POKEs, which 
are necessary because o f the various 
PETs' memory sizes and wedge ver­
sions. N o w  the whole process should 
work independently o f that, and the 
wedge w ill load into the upper end 
automatically.

Listing 1. Shifter J0 fl=pEEK < 52 ) +256*PEEK < 53 j  +1
15 E=PEEK <52 > +6*256+1 ■ C= (  PEEK C 53 )  +2 ) #256-1=1 
20 FORI=0TOC:POKE<I+E > ,PEEKCI+R> : NEXT

Listing 2: Enter with MLM C* PC SR AC XR VR SP N V * B H I Z C
C6FE 33 00 SO 00 FE 00110011

0
056E 70 
0576 RD 
057E 20 
0536 D0 
053E 20 
0596 00 
059E 00 
05R6 IE 
05RE 00 
05E6 00 
05EE 00 
05C6 11 
05CE 00 
05D6 00 
05DE 
05E6 30 
05EE 82 
05F6 33 
05FE 52 
0606 R5 
060E R9 
0616 28 
06IE 02

1 2 3 4 5 6
00 4C FD 7Ii 02 E6
09 02 C9 3fi B0 0fi
F0 EF 38 E9 30 38
60 80 4F C7 52 00
Cl 2E E6 19 90 E0
IE 00 2R 01 FF 00
00 00 11 00 13 10
01 03 20 00 00 27
00 03 00 00 5E 00
00 00 00 03 00 00
00 00 00 00 08 C0
00 34 RD HF 00 00
00 00 01 0E 60 08
00 18 

00 00 30 
31 81
82 32
83 83 
86 71 
72 35 
04 85 
C8 91 
85 2fi

43 01 02 00
30 30 80 30
31 31 81 81 
82 32 32 83 
00 00 FE 73 
CR 36 34 E6
35 R9 
29 R9 
28 P.5 
35 29

01 85 
90 RS 
28 13 
69 00

7
78
C9
E9
00
96
00
3F
00
0000
83
00
2700
80
82
83
R2
72
23
91
69
85

0626 2E A5 34 R4 35 85 38 34
062E 31 R5 2fi R4 2E 85 2C 34
0636 2D 85 2E 34 2F 20 30 C7
063E 6C 71 00 00 RR HR RR AR

Listing 3: Wedge-Saver
10 P0KE43 ,8 :POKE42 ; 8 : C J?  0PEN2,8 . 3 , " 1 • WIDGE, ? ,  14"
15 POKE1394,PEEK<53>-:=POKE:532, PEEK<53)-1 
20 POKE1534,PEEK(52 > +1
30 FORI=1390TO2C49 : -T*2,CHRS<?E=K<:»J : NEXT : CLOScii

JUCftO

A ttack

'Apple II is a trademark ol Apple Computer. Inc.
VISA/MASTERCHARGE accepted. SI.00 shipping/ .
handling charge. (Calif, residents add 6% tax) 000-7160

Try one gam e and y o u ’re 
caugh t in its  irres is tab le  w eb o f 
fun. M ore hab it fo rm ing  than 
peanuts. More fun  than gorg ing 
on ho t fudge sundaes. More ex­
c it in g  than anyth ing  like  it.

SNACK ATTACK w on ’t  ju s t 
a-maze you, i t ’ ll 3-maze you! W in 
the f irs t level, and up pops a new, 
fa s te r version, w ith  a m ore in ­
tr ic a te  maze. And fo r  m ore 
cha llenge there  are doors you can 
en te r and they ca n ’t. D oors they 
can dash thru  and you can ’t.

SNACK ATTACK . . .  by Dan 
lllow sky, the gam e th a t de fies 
anyone to  s top a fte r ju s t one 
game!

$29.95, fo r App le  II*
A t com pu te r stores, or from :

D A TA M O ST
19273 Kenya St.
N orthridge, CA 91326



/MCRO
Dealers
Dealer Update January, 1982

Presented here in zip-code order are 
those MICRO dealers who responded  
to our new sletter request fo r inform a­
tion concern ing th e ir dealership. 
Many have been MICRO dealers fo r 
quite  some tim e while others are new. 
This service is  provided to acquaint 
readers w ith  these dealers and to en­
courage readers to v is it dealers in 
the ir area. This lis ting  is  provided  
tw ice a year to update previous 
lis tings  (see MICRO 35:51). This is not 
intended as a complete lis ting  o f 
MICRO dealers.

United States 

New Jersey
The Computer Forum 
80 Broad St.
Red Bank, New Jersey 07701 
Contact: Steve Morse 
201/530-9103
Services: Courses/Seminars 
Hardware: Apple, Atari, CBM, PET 
Software: Business, Personal, 
Educational, Games

New York
The Computer Corner 
200 Hamilton Ave.
White Plains, New York 10601 
914/WHY-DATA
Services: Seminars, Service Dept. 
Hardware: Apple 
Software: Business, Personal, 
Educational, Games, Other

Computer Microsystems 
1196 Northern Blvd.
Manhasset, New York 11030 
Contact: Andrei Rozwadowski 
516/627-3640
Hardware: Apple, CBM, PET, North- 
star, Micromation 
Software: Business, Personal, 
Educational, Games

Computer Shop 
207 Boices Lane 
Kingston, New York 12401 
Contact: Clemens Haneke 
914/336-8411
Hardware: Apple, Atari, Compustar, 
Intertec
Software: Business, Personal, 
Educational, Games

Computerland/lthaca 
225 Elmira Rd.
Ithaca, New York 14850 
Contact: Ben Herrmann 
607/277-4888
Services: User’s Software Library 
Hardware: Apple, IBM 8088, Xerox 280 
Software: Business, Personal, 
Educational, Games

Pennsylvania
Computer Store of Pittsburgh 
612 Smithfield St.
Pittsburgh, Pennsylvania 15222 
Contact: Art Vaughan 
412/391-8050
Hardware: Apple, Atari, Northstar, 
Zenith, Dynabyte, HP 
Software: Business, Personal, 
Educational, Games

The Computer Spot 
On the Diamond 
Ligonier, Pennsylvania 15658 
Contact: Harold Newell 
412/238-2381 
Hardware: Apple 
Software: Business, Personal, 
Educational, Games

Computers Unlimited 
2813 East Prospect Road 
York, Pennsylvania 17402 
Contact: Keith C. Kirn 
717/755-1045
Hardware: Apple, CBM, PET 
Software: Business, Personal, 
Educational, Games

Maryland
The Computer Forum 
569 Baltimore-Annapolis Blvd. 
Severna Park, Maryland 21146 
Contact: Virginia Stibolt 
301/544-0909
Services: Education, Rental 
Hardware: Atari, CBM, PET, Osborne 
Software: Business, Personal, 
Educational, Games (software sup­
port for Apple, TRS-80, Osborne)

Computers Unlimited 
907 York Road 
Towson, Maryland 21204 
Contact: Philip Lester 
301/321-1553
Hardware: Apple, CBM, PET 
Software: Business, Personal, 
Educational, Games

Virginia
Community Computers 
2704 N. Pershing Drive 
Arlington, Virginia 22201 
Contact: J. Michael Versace 
703/527-4600 
Hardware: OSI
Software: Business, Personal, 
Educational, Games

North Carolina
Byte Shop 
218 N. Elm St.
Greensboro, North Carolina 27401 
Contact: Bob Terrell 
919/275-2983
Services: Service Center for Apple, 
Epson, Commodore 
Hardware: Apple, Atari, PET, 
Microtek, Epson, Mountain 
Computer
Software: Business, Personal, 
Educational. Games

Georgia
Atlanta Computer Mart 
5091 Buford Highway 
Atlanta, Georgia 30340 
404/455-0647
Hardware: Apple, Atari, Northstar, 
California Computer Systems, Ithaca 
Intersystems
Software: Business, Personal, 
Educational, Games

Florida
SEB Computers 
1705 University Blvd. N.
Jacksonville, Florida 32211 
Contact: Sam Bateh 
904/743-7050 
Services: Consulting 
Hardware: Apple, Atari, CBM, PET 
Software: Business, Personal, 
Educational, Games, Custom 
Programming

Al Personal Computers 
178 Oxford Rd.
Fern Park, Florida 32730 
Contact: Pete Bender 
305/339-8914
Services: Atari Service Center 
Hardware: Apple, Atari, CBM, VIC, 
TRS-80, Eagle, Xerox 
Software: Business, Personal, 
Educational, Games
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is COUNTY TERRIFIC

The only thing missing is cotton candy

You're on the m idway, ond here's o 
chance to show your skill. You pick up your 
rifle and bang aw ay. Seems easy . . .  but!

But, wotch those ducks! They're sneaky as 
all get out. They'll gobble up your bullets 
and leave you with an empty gun and o low 
score. And don't miss the rabbits . . . they 
multiply like crazy.

Come on. join the crowd . . .  with enjoy­
able, fascinating graphics the whole family 
will love.

County Fair by Dan lllowsky For Apple II
Just $29.95 or computer stores, or:

DATAMOST 
19273 Kenya 5T7~  

Northridge; C a  9f32SEr 
(213 ) 366-71 6 Q _

VISA/MA5TERCHAP.GE accepted.- 

(California residents c^d6% rax)
App le  II is o  trad em ark  o f A p p le  Com pu te r . Inc.

Computer Store 
2620 East Robinson Street 
Orlando, Florida 32803 
Contact: Jim Lewis 
305/894-8357
Services: Custom Programming, 
Vocational Programming Classes 
Hardware: Apple, Atari, CBM, 
TRS-80, IBM, Vector Graphic 
Software: Business, Personal, 
Educational, Games, Scientific

Associated Information Systems 
825 Osceola Dr.
Rockledge, Florida 32955 
Contact: David R. Hendricks 
305/632-1090
Services: Computer Service Bureau 
Hardware: OSI, Epson, Amdex, 
Hazeltine, ATV, D.P. Supplies 
Software: Business, Personal, 
Educational, Games, Custom 
Programming

Michigan
Computer Center 
28251 Ford Rd.
Garden City, Michigan 48135 
313/425-2470 
Hardware: Apple, Atari 
Software: Business, Personal, 
Educational, Games

New Dimensions In Computing Inc. 
541 E. Grand River Ave.
E. Lansing, Michigan 48823 
Contact: Robert Gibbs 
Claus Buchholz 
517/337-2880 
Services: Repair
Hardware: Atari, Vector Graphic Z80, 
Exidy Sorcerer Z80, Paper Tiger and 
Epson Printers
Software: Business, Personal, 
Educational, Games, Books

Iowa
Cyberia Inc.
2330 Lincoln Way 
Ames, Iowa 50010 
Contact: Dolores Keith-Taylor 
515/292-7634
Services: Software Development, 
Service Department, Consultation 
Hardware: Apple, CBM, PET 
Software: Business, Personal, 
Educational, Games, Agricultural

Computerland 
3271 Armar Dr.
Marion, Iowa 52302 
Contact: Frank Malone 
319/373-1241
Services: Seminars, Training 
(in-store)

Hardware: Apple, Atari, CBM, Xerox, 
SAM, 8088, IBM Personal Computer, 
Vector Graphics 
Software: Business, Personal, 
Educational, Games

Wisconsin
Colortron Computer Division 
2111 Lathrop Ave.
Racine, Wisconsin 53405 
Contact: Lance Evans 
414/637-2003
Services: Custom Programming and 
Consulting
Hardware: Apple, CBM, PET 
Software: Business, Personal, 
Educational, Games

Century Computer/Phone Concepts 
117 South 4th St.
La Crosse, Wisconsin 54601 
Contact: Dan Saugstad 
608/785-2010
Services: Custom Programming, 
Bulletin Board Service (1982) 
Hardware: Apple, Atari 
Software: Business, Personal, 
Educational, Games

(C o n tin u e d  o n  page 81)
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A
Wooden 
Computer?

N ot from  C om m odore!

So why should the desk look like wood? A pleasant 
cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you'll see. 
Interlink desks are right. By design.

The sp e c ifica tio n s  on ly  con firm  the  obvious:

•Cream and charcoa l 
color beautifully matches 
the Commodore hardware 
and blends with your 
decor.
•An ideal 710 mm (28") 
keyboard height yet no 
bumping knees because a 
clever cutout recesses the 
computer into the desk­
top.
•High pressure laminate 
on both sides of a solid 
core for lasting beauty 
and strength. 
•Electrostatically applied 
baked enamel finish on 
welded stee l leg s—no 
cheap lacquer job here.

•T-molding and rounded 
corners make a handsome 
finish on a durable edge 
that won’t chip.
• Knocked down for safe, 
inexpensive shipment. 
•Patented slip joints for 
quick easy assembly. 
•Leveling glides for 
uneven floors.
•Room enough for a 
Commodore printer on the 
desk, yet fits into nearly 
any den or office niche— 
H: 660 mm (26") W: 1170 
mm (46") D: 660 mm (26” ).
• Matching printer stand 
available with slot for 
bottom feeding.

PRICE: $299

In short, as Commodore dealers, we won’t settle for 
anything that looks good only in the catalog! Our 
customers won’t let us. They don’t buy pictures. And 
neither should you. This is why we will let you use one of 
our desks for a week and then decide. If for any reason 
you don't like it, just return it In good condition for a 
cheerful refund.

If your Commodore dealer doesn’t carry our desks yet, 
send a check for $299 and we will ship your desk freight 
paid!

Name.
Address

City St ---- Zip.
Interlink, Inc., Box 134, Berrien Springs, Ml 49103 
Master Charge and Visa welcome. Call our order line: 

616-473-3103

74/tzard~J6VC
16K RAM APPLE MEMORY CARD
Unleashes your Apple II* and Apple II Plus* computer
ON TO M AX IM U M  M EM ORY
W izard-16K g ives  y o u r  48K 
A p p le  II o r  A p p le  II Plus the  
las t  b i t  o f  d i re c t ly  a cce s s ib le  
a d d -o n  m e m o ry  i t  can a cce p t .  
And, i t  in te r fa c e s  w i t h  all 
Z 8 0 * *  ca rds  to  g ive  you 
C P / M * * *
■ Ful ly  c o m p a t ib le  w i th  

A p p le  II a n d  A p p le  II Plus
■ A d d s  16K b y te s  o t  R a n d o m  

A c c e s s  M e m o r y  (R A M )
■ Ful ly  c o m p a t ib le  w i t h  Z80  

m ic ro p ro c e s s o r  cards
fo r  C P /M

■ U sed  w i t h  Z 8 0  ca rd , i t  tu rns  
y o u r  A p p le  II in to  a tw o -  
m ic ro p ro c e s s o r  s y s te m  w i th  
56K o f usab le  m em ory

■ W i th  a Z 8 0  card , i t  le ts you 
run B A S IC -8 0 * ” *

C 0 B 0 L - 8 0 * * * * .  
F O R T R A N -8 0 ” **. BASIC 
C o m p i l e r * ' * * ,  a n d  A ssem b ly  
L a n g u a g e  D e v e lo p m e n t  
S y s t e m * * * *  p lus  A p p le s o f t  
B A S I C * . In te g e r  BASIC* 
A p p le  P asca l  S y s te m *  App le  
F ORTRAN* and A p p le  P i lo t*  
U t i l ize s  A p p le  DOS 3 .3 ’  
1 6 -s e c to r  s y s te m  to  p e rm i t  
lo a d in g  b o th  A p p le s o f t *  
and In te g e r  BASIC* 
C o m p a t ib le  w i th  
V is iC a lc ” * * ’
O f fe rs  a l l  fe a tu re s  o f  App le  
L a n g u a g e  C a rd *  (e x c e p t  
A u to s ta r t  R A M )
LED in d ic a to r s  s h o w  w h ic h  
b a n ks  and fu n c t i o n s  are 
s e le c te d  (d e s e le c te d )

m 'l iu l f r e i l  IvatlHniiifks 

Ilf A p p lr  rn m jiu te i Inc 

•Reili.slmeil tvailifmafk 
uf M m

•Registered trademark 
til Digit,il R'fiNearcIi 

•RegiMcied trademarks 
uf Mir.rosoll 

'Registered trademark 
nr Personal Software

■OillESil'EH ll|iiaill
Systems

SUBSIDIARY OF WESPERCORP

,  * * * * + 
■>>>y

* * * '

*
01

JSfc

$169.00
AVAILABLE AT ALL FINE 
COMPUTER STORES



D e a l e r s  <C o n tin u e d  fro m  page 79) Missouri Texas

Minnesota
Digital Designs 
829 3rd Ave. S.E. #265 
Rochester, Minnesota 55901 
Contact: Steve Surprenant 
507/282-3222
Hardware: OSI, Altos (Z80)
Software: Business, Personal, Word 
Processing, FARM Accounting

Illinois
DigitalWorld 
711 Army Trail Road 
Addison, Illinois 60101 
312/628-9222
Services: Training, Service 
Hardware: Atari, CBM, PET, Xerox, 
Zenith, NEC
Software: Business, Personal, 
Educational, Games

Oak Brook Computer Centre
17 W. 426 22nd Street
Oakbrook Terrace, Illinois 60181
Contact: Bill Colsher
312/941-9005
Hardware: Apple, Atari
Software: BPI, Personal Software,
PFS, etc., (largely business oriented)

Data Domain of Schaumburg 
1612 E. Algonquin Rd.
Schaumburg, Illinois 60195 
312/397-8700
Services: Business Seminars, 
Service Dept.
Hardware: Apple, Archives, Alpha 
Micro, Hewlett-Packard Calculators 
Software: Business, Personal, 
Educational, Games, Large Selec­
tion of Books and Magazines

Farnsworth Computer Center 
1891 N. Farnsworth Ave.
Aurora, Illinois 60505 
Contact: Eleanor Snyder 
312/851-3888
Hardware: Apple, Hewlett-Packard 
Software: Business, Personal, 
Educational, Games

The Computer Store of Rockford 
3515 Auburn Street 
Rockford, Illinois 61103 
815/962-7580
Hardware: Apple, Cromemco, Data 
General, Northstar 
Software: Business, Personal, 
Educational, Games

Computer Mart 
1904 E. Meadowmere 
Springfield, Missouri 65804 
Contact: Rob Lurvey 
417/862-6500 
Services: Consulting 
Hardware: Apple, IMS International 
Software: Business, Personal, 
Educational, Games

Kansas
Personal Computer Center 
3819 W. 95th Street 
Overland Park, Kansas 66206 
Contact: Charles Meyers 
913/649-5941
Services: Repair Department, 
Seminars and Training 
Hardware: Apple, CBM 
Software: Businesss, Personal, 
Educational, Games

Mr. Computer
1424 Industrial-Emporia W. Plaza 
Emporia, Kansas 66801 
Contact: Bill or Sue 
316/342-4893
Services: Apple and Atari Service 
Center, Classes and Seminars 
Hardware: Apple, Atari 
Software: Business, Personal, 
Educational, Games

Amateur Radio Equipment Co. 
1203 E. Douglas 
Wichita, Kansas 67211 
Contact: Alden Lansdowne 
316/264-9166
Services: Amateur, Experimenter 
Software: Business, Personal, 
Educational, Games

Nebraska
MicroAge® Computer Store 
4217 South 84th St.
Omaha, Nebraska 68127 
Contact: Dennis Hendrickson 
402/339-7441 
Services: Consulting 
Hardware: Apple, Atari, CBM, Altos, 
Northstar, Archives 
Software: Business, Personal, 
Educational, Games

Arkansas
Computers Etc.
7624 Baseline Rd.
Little Rock, Arkansas 72209 
Contact Jerry or Sherry Baldwin 
501/562-3200
Hardware: Apple, Z-80 NEC 
Software: Business, Personal, 
Educational, Games, Utility

Computer Concepts 
4699 Calder
Beaumont, Texas 77707 
Contact Ed or May Culotta 
713/892-3992
Hardware: Apple, Epson Printer 
Software: Business, Personal, 
Educational, Games

Computer 'n Things 
2825 Hancock Dr.
Austin, Texas 78731 
Contact: Gary Bellamy 
512/453-5970
Hardware: Apple, NEC, Cromemco 
Software: Business, Personal, 
Educational, Games

Arizona
Personal Computer Place 
1840 W. Southern 
Mesa, Arizona 85202 
Contact: Roger L. Smith 
602/833-8949
Services: Disk Drive Repairs, Pro­
gram EPROMs 
Hardware: Apple, CBM, PET, 
Southwest Technical Products 
Software: Business, Personal, 
Educational, Games

Nevada
JBA Computers
3111 S. Valley View Ste 1-101
Las Vegas, Nevada 89102
Contact: W. Street
702/871-2999
Services: Repair and Maintenance, 
Contracts, Custom Programming, 
Circuit Design, Consulting 
Hardware: Atari, OSI 
Software: Business, Personal, 
Educational, Games

California
Main-Line Computers
1844 14th Street
Santa Monica, California 90404
Contact: W. Niles
213/450-9924
Hardware: Apple, Atari, OSI 
Software: Business, Personal, 
Educational, Games

Computer Forum 
14052 E. Firestone Blvd.
Santa Fe Springs, California 90670 
Contact: Dave Hayhurst 
213/921-2111
Services: Classes, Service Depart­
ment, Custom Programming 
Hardware: Apple, SYM 
Software: Business, Personal, 
Educational, Games

IC o n tin u e d )
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Omni Unlimited
105 So. Los Robles
Pasadena, California 91101
Contact: Don K. Fenstermaker
213/795-6664
Services: Service Center
Hardware: PET, Zenith
Software: Business, Personal,
Educational, Games, Legal, Medical
— Database

The Computer Merchant 
1040 E. Valley Pkwy.
Escondido, California 92025 
Contact: Michael Houlberg 
714/746-0662 
Hardware: Apple, Xerox 
Software: Business, Personal, 
Educational, Games

Computerland 
289 E. Highland Ave.
San Bernardino, California 92404 
714/886-6838
Services: Repair, Software Training 
Hardware: Apple, Atari, IBM 
Software: Business, Personal, 
Educational, Games

Computer Store of San Leandro 
701 MacArthur Blvd.
San Leandro, California 94577 
Contact: Hector 
415/569-4174
Services: Custom Software, System 
Design
Hardware: Atari, Altos 
Software: Business, Personal, 
Educational, Games, CPM Software

Byte Shop
6041 Greenback Lane
Citrus Heights, California 95610
916/969-2983 or 5259
Hardware: Apple, Osborne, North-
star, Cromemco
Software: Business, Personal,
Educational, Games

Computerland of Sacramento 
1537 Howe Ave. #106 
Sacramento, California 95825 
Contact: Ralph or Gail Lovelace 
916/920-8981
Services: Computer Training 
Seminars
Hardware: Apple, Vector, IBM, Altos 
Software: Business, Personal, 
Educational, Games

Washington
Personal Computers, Inc.
South 104 Freya #104 
Spokane, Washington 99202 
509/534-3955
Services: Custom Design Hardware 
and Software; Complete Support for 
Business Installations 
Hardware: Apple, PET 
Software: Business, Personal, 
Educational, Games

Alaska
BG Systems 
204 East International 
Anchorage, Alaska 99502 
Contact: Robert DeLoach 
907/276-2986
Services: Client Accounting 
Hardware: CBM, PET, Super PET, 
VIC-20
Software: Business, Personal, 
Educational, Games

Juneau Electronics 
1000 Harbor Way 
Juneau, Alaska 99801 
Contact: Stan Belzak 
907/586-2260 
Hardware: Apple 
Software: Business, Personal, 
Educational, Games

OHIO SCIENTIFIC
T H E  W IZ A R D ’ S C IT Y  —
search for gold in the dun­
geons beneath the Wizard’s 
c ity  or in the surrounding 
forest. A dynamic adventure 
allowing progress in strength 
and experience. All OSI — 
cassette $12.95, disk $15.95.
OSI HARDW ARE 15%  OFF  
RETAIL PRICES!
GALACTIC EMPIRE — a strat­
egy game of interstellar con­
quest and negotiation. Com­
pete to discover, conquer, and 
rule an empire with the com­
puter or 1-2 other players. C4P, 
C8P cassette $12.95, disk 
$15.95.
AIR TRAFFIC ADVENTURE —
a real time air traffic simula­
tion. C4P, C8P disks $15.95. 
Plus S-FORTH, FAILSAFE 
+ 2, RPV CONTROL, ADVEN­
TURE, TOUCH TYPING, IN­
TELLIGENT TERMINAL and 
more. Send fo r our f ree 
catalog including photos and 
complete descriptions.
Aurora Software Associates

37 S. Mitchell 
Arlington Heights 

Illinois 60005

CBM /PET? S E E  SK Y LES
LU 
LU
( / )

A IC P O

CBM /PET?

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

. . . t h e y  sh o u ld . . .  because Bob Skyles is the only complete 
source for m em ory boards for any  P E T  ever sold. Old Bob 
w on’t forget you.
A nd  the Sky les m em ory systems have the highest q ua lity  con tro l o f  an y com puter p rod ­
uct ever. O ver 100 m illion  bits o f  S ky le s  m em ory boards arc a lready in  the Held ; you  can 
count the to ta l number o f  fa ilu res on the fingers o f  one hand . F irs t q u a lity  s ta tic  and 
dynam ic R A M S , solid soldered on first q u a lity  g lass epoxy. T ha t is  w hy they are  guaran ­
teed—  in spite o f  the new low er prices— fo r a fu ll two years .

T h e  boards connect d ire c tly  to the data bus on you r board w ith  ribbon  cab le and  50 pin 
connectors that keep the data bus open to the outside w o r ld . In s ta lls  in  m inutes w ithout 
specia l too ls o r equ ipm en t. .  . ju s t  a  screwdriver.

Because o f  ou r new dynam ic m em ory design , and to celebrate the S ky le s ’  T h ird  A nnua l 
S u rv iv a l A nn ive rsa ry , here are the smashing new prices :

The SK M em ory  System orig inally  $250.00 now  $200.00 Save $ 50.00
The I6K M em ory  System orig inally  $450.00 now $300.00 Save $150.00
The 24K M em ory  System orig inally  $650.00 now  $400.00 Save $250.00

. . .  F o r  any P E T  ever made. W hen o rdering , ju s t describe you r P E T  b y  model number 
and ind icate the amount and type (o r b rand ) o f  m em ory cu rren tly  in  the un it.

Shipping and H and ling ........................................... (USA/Canada) $3 .50  ( Europe/Asia)  $15.00

California residents must add 6% /6 ‘/i %  sales lax, as required.

Skyles Electric W orks
231C  South W h ism an  Road 
M ountain  V iew , C a lifo rn ia  94041 
(415) 965-1735

V isa /M aste rca rd  o rders: ca ll to llfree 
(800) 227-9998 (except C a lifo rn ia ) . 
C a lifo rn ia  o rde rs : please ca ll (415) 
965-1735.
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and it o ffe rs  these  im portan t features:

•  C om piles a t approxim ate ly  1200 lines per 
minute - many times faster than most 
other Apple compilers since the disk is 
not accessed during compilation

• Full support for DOS commands, Error 
Messages, and Graphics

• Special “Compile to Disk” mode allows 
compilation of programs too large to be 
done in memory

• Unique selective chaining option allows you 
to pass just the variables you want to 
subsequent programs. Because SpeedStar 
converts Applesoft programs to binary files, 
you can also have any number of programs 
in memory at once. Compiled programs can 
also be used via CALLs as subroutines in 
ordinary Applesoft programs.

• Unlimited user back-up copies

n SDS, you g e t y- 
m ore than ju a t a g rea t A pp le  co m p ile r -  you 
get a team  o f u t ility  so ftw are  sp e c ia lis ts  ready 
to  help you solve your so ftw are  prob lem s. The 
SDS name is your assurance o f q u a lity  and 
service — before and a fte r the sale.
Each SpeedStar package includes a program 
diskette with complete documentation 
enclosed in an attractive padded notebook. 
Each manual is fully indexed with tab dividers 
for quick and easy reference. Easy-to-follow 
examples will make you a SpeedStar pro 
in no time.

R E Q U IR E M E N TS
A 48K Apple II with Applesoft in ROM or 
equivalent. Please specify DOS 3.2 or 3.3.$134.95
SpeedStar is at your local dealer NOW. If he’s 
out of stock, have him give us a call and we’ll 
ship your copy the same day.

S peedS ta r. . .  ask fo r i t  by name.

ANEW  
STAR ON THE 

HORIZON

SD S
• Apple II and App lesoft Basic a re  tradem arks of Apple Computer, Inc.

sou tnw esteran  
d a ta  sv s te m s

P.O. Box 582-M , Santee, CA 92071 • 714-562-3670



SOUTHEASTERN MICRO SYSTEM S
1080  IR IS  DR IVE 

C O N YERS . G EO RG IA  30207  
4 0 4 -9 2 2 - 1 6 2 0

S T-02  
VIDEO BOARD

THE ST-02 I S  A STAND ALONE V ID E O  CONTROLLER 

U T IL IZ IN G  THE 6 8 0 2  CPU AND 6 8 4 5  V ID E O  CONTROLLER.
CU RSO R  FORM AT

ST- 02 HAS FOUR SCREEN FORMATS SWITCH SELECTABLE UNDERLINE CURSOR 
B L IN K IN G  CURSOR 
B L IN K IN G  UNDERLINE

BLOCK CURSOR 
NO N-B LINK  CURSOR 
B L IN K IN G  BLOCK

*  THE S IZ E  OP THE BOARD IS  7 h "  X 8 V

POWER SU PPLY  REQUIREMENTS: 3 am ps *i + 5  v d c

1 0 0  m a . @ +12  v d c  
1 0 0  m a . 9 - 1 2  v d c

V IDEO OUTPUT IS  COMPOSITE VIDEO Assembled
$325.00C H A R A C T ER  FORM AT

CO N TRO L C H A R A C TER SST-02 HAS TWO CHARACTER GENERATORS:

- M C6674 5 x7  M atrix

- 2 71 6  U s e r  Program m able 5 x7

M a tr ix

L IN E  FEED 

CLEAR SCREEN 

UPLINE 

BELL

BACKSPACE CURSOR

FORWARD SPACE CURSOR 

CARRIAGE RETURN 

KEYBOARD UNLOCK 

KEYBOARD LOCK 

HOME CURSOR
Char. Gen. 2 7 1 6  Eprom 

$ 15 .00
CHARACTER GENERATORS ARE SW ITCH SELECTABLE 
ON RESET OR MAY BE CHANGED UNDER SOFTWARE 
CONTROL.

Bare Board 
W ith Monitor EPROM

$ 1 0 0 .00

iO  INPUT/OUTPUT

E S C A P E  COMMANDSKEYBOARD IN P U T  I S  7 OR 8 B IT  A S C I I  ENCODED WITH 
A C T IV E  LOW STROBE.
TERM INAL I S  STANDARD R S -2 3 2 .
SELECTABLE BAUD RATES OF 3 0 0 , 6 0 0 ,  1 2 0 0 , 2400 , 
4 8 0 0 ,  9 6 0 0 .

P R IN TE R  OUTPUT I S  PARALLEL 7 OR 8 B IT  W ITH AC K . 
T H IS  PORT MAY BE USED AS S E R IA L  TO PARALLEL 
CONVERTER OR MAY BE USED IN  SCREEN P R IN T  FUNCTION.

SEND CURSOR LOCATION 
CURSOR P O S IT IO N  REQUEST 
INVERSE VIDEO 
AC TIV A TE  PRINTER

DEACTIVATE  PRINTER

PR IN T  SCREEN

ACTIV ATE  CRT & PRINTER

SWITCH CHARACTER GENERATOR ROMS Bare Board 
$75.00

THESE ARE ONLY A  FEW111

US SHIPPING $3 .5 0 , FO REIGN  ADD 10% 

(U S  FUNDS O N LY) M aste r Charge , V isa , Am erican E x p re s s  A ccep ted

NIKROM  TEC H N IC A L PRODUCTS PRESENTS 
A  DIAGNOSTIC PACKAGE FOR TH E APPLE II 

AN D  APPLE II +  COMPUTER.
"TH E  BRAIN SURGEON"

Apple Computer Co. has provided you with the bes1 equipment available to date. The 
Diagnostic's Package was designed to check every major area of your computer, detect errors, 
and report any malfunctions The B ra in  Surgeon  will put your system through exhaustive, 
thorough procedures, testing and reporting all findings.

The Tests Inc lude

•  MOTHERBOARO ROM TEST
•  APPLESOFT ROM CARD TEST

•  INTEGER ROM CARD TEST
.  MOTHERBOARD RAM TESTS
•  DISK ORtVE SPEED CALIBRATION
•  DISK DRIVE MAINTENANCE
•  OC HAYES M ICRO MO DEM  II TEST

(HARDW ARE & EPROM)

•  MONITOR & MODULATOR ROUTINES
•  MONITOR SKEWING TESTS
•  MONITOR TEST PATTERN
•  MONITOR TEXT PAGE TEST

•  MONITOR & TV VOKE ALIGNMENT
•  LO RES COLOR TESTS
•  H I RES COLOR TESTS
•  RANDOM HI RES GENERATOR
•  SPEAKER FUNCTION TESTS
•  SQUARE WAVE MODULATION
•  PADDLE & SPEAKER TEST
•  PADOLE & BUTTON TEST
•  PADOLE STABILITY
•  INTERNAL MAINTENANCE
•  GENERAL MAINTENANCE
•  O N  BOARD HELP1

fo r  th e  A p p le  II 

S p e c ia l In trodu cto ry  P rice  to e n d  J a n u a ry  31, 1982

Pegasys Systems. In c  has been  m ar­
keting Its version ot P-USP since  May. 
1981 a l the In trodu cto ry  p r ic e  ol 
199 .95 .  On Feb ru a ry  I . 1982. w e 
must in c rea se  this p rice to 1199.95 . 
You h ave  this lln a l opportun ity lo 
o r d e r  the  la te s t  l lo a l ln g  po in t 
HI RES g raph ics version ot P-USP at 
the o ld pnce (P lease  speclly  DOS 
version)

O u r v e rs io n  o l P-L ISP h a s  b e e n  
a c kno w le d g ed  a s  the  finest and  
mosi complete a v a ila b le  lo r App le 
m icro  computers, an d . with the a d ­
dition o l Moating po in l m ath and  
H I-RES g ra p h ic s . It b e com es a n  
in d isp e n sab le  tool lo r educa to rs 
sc ien tis ts , b u s in e ss  e xe cu t iv e s , 
m a th em a tic ia n s , o r a p p lic a t io n s  
re q u ir in g  a r t i f ic ia l in te l lig e n ce  
In c lu d ed  Is a  n ine ty  p a g e  user's 
m anua l which w ill a id  you In  creat 
in g  you r P LISP p rog ram s Th is man 
u a l is a lso  a v a ila b le  s e p a ra le ly  lor 
$2 0 . 0 0 , w h ich  is lu lly  re fundab le  on 
purchase of the program

P-I.ISP w ill run on a  32K or la rger 
APPLE II / II ■ and  w ill take  a d v an ­
ta g e  ot A L L  a v a i la b le  m em o ry  
Supp lied  w ith the in te rp re te r a re  
se ve ra l sam p le  program s inc lud ing  
a  complete ELIZA

Fo r Ihose ot you who do  nol fu lly u n ­
derstand P-tlSP w e  h a ve  ava ila b le  
The  P-USP Tutorial lo r 125 .00 .  This 
e xpertly  wntlen  text Is bound in a 
handsome b inder and  Is p ackaged  
lo  in c lude a  disk, con la in ing  a ll Ihe 
sam p le program s re le ren ced  in the 
text a l no extra  charge

Appleto!! In  DOM o i a  la nguage ca rd  II 
to i floating po in l math

formerly Pegasys Systems, Inc.
4005  C h estn u t Street— P h i la d e lp h ia ,  P A  19104 

Orders Only: 800-523-0725— Penna. Residents: 215-387-1500
P e n n s y lv a n ia  re s id e n ts  a d d  s a le s  t a x  A p p le  is  a  t r a d e m a r k  o t  A p p le  C o m p u te r  In c
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The B ra in  Surgeon allows you to be confident of your system. This is  as critical as the 
operating system itself You m u s t depend on your computer 100% of It's running time. Tha 
B ra in Surgeon will monitor and help maintain absolute peak performance

Supplied oo diskette with complete 
documentation maintenance guide

Nikrom Technical Products
25 PROSPECT STREET •  LEOMINSTER. MA 01*53

C a ll T o ll-F ree  N o w !
Master Cha/Qe A VISA users c a ll 1-600&&2246 
Kansas Res*denis can i« 0 0 3 6 2  242i

Dealer In q u ire t  /nr/ted



Pascal Tutorial
Part 3

Victor R . F r ic k e  
325 Ram apo  V a lle y  Road 
Mahwah, New  Je rs e y  07430

In the previous articles in this series we 
concentrated on the use o f the Apple 
Pascal operating system software, more 
than on Pascal itself. Th is article con­
centrates on the Pascal language and 
gives examples o f w hy I think it is 
easier to program in Pascal than in 
BASIC. W e w ill discuss disk 1/O  opera­
tions, and compare BASIC control 
structures, such as IF and GOSUB, to 
their Pascal equivalents.

One o f the Pascal structured data 
types is the file, a sequence o f records. 
The usual analogy is a file  cabinet, 
which is a sequential collection of 
folders, each one containing a record. 
In each folder there may be several d if­
ferent pieces o f paper, but they are all 
related to each other in some way. Each 
piece o f paper is an element o f the 
record, and it can contain several data 
fields.

For example, a medium-sized busi­
ness could have its "PERSO N N EL”  file 
in one cabinet. Each employee is repre­
sented by a folder containing his 
record. For each record folder, there 
might be a personal data card, a W-4 
form, and a work log.

Each o f these "e lem en ts '' o f the 
record can contain several data fields. 
The personal data card, for example, 
would have name, address, home phone, 
department, date hired, current pay 
rate, etc.

Just as the accountant docs not have 
enough space on his desk for all this in­
formation at once, so also the computer 
does not have enough central memory 
for its files. In both cases, the answer is 
to keep the file  in external storage, and 
to process one record at a time. D isk 
I/O is the process o f selecting one 
record at a time and bringing it into 
central memory from the external 
storage medium for processing.

Pascal files are sequential. Each 
record is stored in sequence, and 
retrieved in the same sequence. In this 
way, Pascal files are like tape files: a 
new record can only be added at the end 
o f the file.

There is another resemblance to 
tape files. A  Pascal file  can only be in 
one mode at a time; either it is in a read 
mode, or a write mode — never both at 
the same time. This, o f course, is also 
the restriction on BASIC disk files.

Creating a File

Follow ing our analogy a little fur­
ther, suppose our hypothetical accoun­
tant were establishing the personnel 
file  for the first tim e at a new business. 
Part o f his job is to define the internal 
structure o f the file; i.e., what data w ill 
be in each person's file. Each record can 
be as simple or com plex as necessary. 
However, each record w ill have the 
same format. In Pascal, the TYPE 
declaration is used for this purpose.

Figure 1

TYPE
DATE =

RECORD
DAY 1 . .3 1  ;
MONTH PACKED ARRAY [1- 3] OF CHAR;
YEAR 0 .  .9 9

END; ( *  DATE * )

PERS0NALDATA=
RECORD

LASTNAME PACKED ARRAY [1 . . 15] OF CHAR;
FIRSTNAME PACKED ARRAY [ 1 . 1 2 ]  OF CHAR;
EMPL0YEEN0 I N TEGER ;
DEPARTMENT IN TEG ER ;
HOMEPHONE PACKED ARRAY [ 1 - 1 0 ]  OF CHAR;
STREETAD PACKED ARRAY [1 121 OF CHAR;
Z IP IN TEG ER ;
DATEHI RED DATE ;
PAYRATE REAL

END ; ( *  PERSONALDATA * )

W4 =
RECORD

MARR I ED BOOLEAN;
DEPENDENTS 1 N TEGER ;
EXTRAWH REAL

END ; <* W4 * )

PERSON =
RECORD

DATA PERSONALDATA;
W ITHH01D W 4
REGHOURS ARRAY [1 • • 52] OF R EA L ;
0TH0URS ARRAY [1 . . 52] OF REAL

END ( *  PERSON * )

VAR
WORKER : F I L E  OF PERSON
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Using our personnel file  example, 
the hypothetical accountant might make 
the Pascal declarations in figure 1.

Th is results in a file  called W O RK­
ER, composed o f a fairly complex struc­
ture o f nested records. The beauty of 
Pascal is that you don 't need to worry 
about m em ory allocation or how the 
data is packed into disk files. Pascal 
takes care o f all that automatically.

There can be many more records in 
a file  than can fit into available m em­
ory. Fortunately, Pascal deals w ith a 
file one record at a time. The way the 
system deals w ith  an external file  is to 
set up something called a " f i le  buffer 
variable." This variable serves as a 
w indow  to peer into the file  and ex­
amine one record at a time. For this 
reason, the file buffer variable is fre­
quently referred to as a "w in dow  
variable."

For a file called WORKER, the file 
buffer variable is referred to as 
WORKER A . Each of its components 
can be individually referred to; for ex- 
a m p le  W O R K E R A  D A T A .L A S T -  
NAM E, or WORKER A W ITH H O LD . 
MARRIED.

After the file  is defined, it is opened 
for writing by the REWRITE statement. 
W e can select the same file  name or a 
different one for the disk directory. For 
clarity, w e w ill call it DISKFILE. To  
create the file, w e use

REW RITE(W ORKER ,'D ISKFILE ')

1 like to think o f the REWRITE 
statement as analogous to erasing and 
rewinding a tape. It does the follow ing:

1. Allocates variable storage space in 
m em ory for the defined data struc­
ture o f the WORKER file.

2. Sets up the file  buffer variable 
WORKER A

3. Places the file name DISKFILE tem­
porarily on the disk directory.

4. Sets the file position pointer to 0 
(first record in file).

5. Sets EOF to true (the beginning of 
the file  is also the end o f the file  if 
no records exist yet).

EOF is a predefined procedure 
which returns a Boolean value o f TRUE 
when the file  position pointer is at or 
beyond the end o f the file, and FALSE 
when it is at a record before the end of 
the file.

The directory entry for the file is 
only temporary; it w ill be removed 
from the directory if the program ter­
minates w ithout executing a

CLOSE(W ORKER.LOCK)

statement. This statement instructs 
the system to make the temporary 
diskfile permanent.

Putting D ata Into a File

Once your program has established 
values for the various elements in 
W O RKERA, you can write the resul­
ting record to the file by using

PUT(WORKER)

This statement puts the record into 
the file  buffer area o f memory and then 
advances the file  position pointer to the 
start o f the next record. Depending on 
size, it may also cause the system to 
w rite the buffer block onto the disk. It 
doesn't always happen w ith each PUT, 
because the block size is always 512 
bytes, but the record can be any size.

Reading From a File

T o  extract data from a file, you have 
to open it for reading. The RESET state­
ment does this. For our example, it 
would be

RESET(W ORKER ,'D ISKFILE ')

If you think o f the tape analogy, this 
statement is like rewinding the tape 
and reading the first record into the 
w indow  variable. If you RESET a file 
that is already open, you w ill make the 
w indow  variable have the values asso­
ciated w ith  the first record in the file. 
In a way, this is like

10 RESTORE
20 READ

in BASIC.

EOF is left w ith  the value o f FALSE 
by a RESET. Once the file is RESET, to 
read subsequent records use the GET 
statement. GET(W ORKER) reads the 
record at the current file  pointer loca­
tion and then advances the file position 
pointer.

Updating a File

In any file  that requires sequential 
access as described in this article, it 
would be awkward to update any record 
if  the sequential access were strictly 
observed. You would have to read and 
write back all the records before the

one you wanted to update. It would be 
far m ore convenient to go directly to 
the record you want, and w rite its new 
value.

The SEEK statement allows you to 
do this. Each record has a sequence 
number associated w ith  it (the first 
record is number 0). By doing a SEEK 
and then a PU T, you can update a 
record.

The SEEK statement looks like this: 

SEEK(WORKER,57)

This statement advances the file 
position pointer so that it is at the 
beginning o f the 58th record (record 
57). The next G ET or P U T  w ill then 
operate on the desired record.

C losing a File

After you finish reading or writing 
records in the file, one or m ore records 
may remain in the file buffer. The direc­
tory entry o f the file name is temporary.

T o  preserve the data in  the file  buf­
fer and to deallocate the file  buffer, it is 
necessary to close the file before the 
program terminates. This is done by 
using the

CLOSE(W ORKER.LOCK)

statement.

O f course, you may not want to 
save the data that you have placed in 
the disk file. In this case,

CLOSE(W ORKER, PURGE)

w ill delete the temporary directory en­
try created by the REWRITE] WORKER, 
‘ DISKFILE’ ) statement. Since the direc­
tory no longer contains the file  name 
‘ DISKFILE’ , it considers the space 
form erly occupied by the temporary file 
as <  UNUSED > .

IO R E S U LT

In many applications, it would be a 
good idea to test for errors when a disk 
I/O operation is attempted. The disk 
could be bad, the wrong volum e might 
be on line, or the file  you want to up­
date m ay not yet exist.

BASIC provides the O N  ERR G O TO  
statement so that you can recover from 
an error w ithout an abnormal termina­
tion o f the program operation. Pascal 
provides a sim ilar capability w ith  the 
predefined IORESULT function.
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£
e x c it in g , net games in te r a c t iv e  language. V I C

•  Ea*y to le a rn  w ith  60* powerful c cm n d s
•  Double den s ity  g ra p h ic s . la r * e  mwtotr d isp lay
•  LOADIng and SAVEIng o f  V I6 IL  program  to ca s se t te  o r d isk e tte
•  M ine complete programs Included -  B reakou t, SpaceWar, A n t lA lrc r a f t . 

Sp ace fia ttle , Concen tra tio n , Haze, Kale idoscope A Fo rtu n e T e lle r .
•  Comprehensive 50* page mawal
•  F o r OLD, NEW o r 4 .0  ROMS w ith  8K o f  memory U .S . i  CANADA FOREIGN

VIG IL f o r  PET/CBM on c a s s e t te  o r d is k e t te  w/9 programs......................$35.......................$40
VIGIL f o r  V IC on c a s s e t te  (re q u ire s  3K memory expander)....................$35.......................S40
VIGIL U se r 's  Harual (re fundab le  w ith  software o rd e r ) ............................$10.......................$12
VIGIL In te rp re te r  L is t in g  (6502 AssaM>ler Language)...............................$25.......................$30

PET

PET ft APPLE II USERS TlNY P A S C A L
• a lt e rn a t iv e  to BASIC fo r  PET o r  APPLE I I  Inc ludes :Structu red  lan g u ag e ___________ . . . . . . . . .

•  LIME EDITOR -  c re a te s , m od ifies ard m ain ta in s source language.
•  COMPILER -  c o w e r ts  your source to an execu tab le P-code format.
•  INTERPRETER -  execu tes c<*>1led P-code. Fe a tu re s  b u i l t - in  TRACE.
•  CASE-OF.VMILE-DO.IF-THEN-ELSE.REPEAT-UNTIL.FOR-TO/DOWNTO.PPOC.FUNC
•  G raph ics ve rs io n  has more: GftAPHICS.PLOT.POINT,TEXT,I»K£Y.ABS,SOR.

APPLE I I  has lo re s  A hlres-COLOR, HGRAPHICS.HCOLOR.kPl OT.PDI and TONE
U .S . A CANADA FOREIGN

TINT Pasca l PLUS* GRAPHICS PET 32K NEW/4.0  ROMS d is k e t t e ...................$50..................... $60
TINT Pasca l PLUS* GRAPHICS PET 32* MEW/4.0 ROMS c a s s e t t e ...................$55..................... $65
n u t  Pasca l PLUS* GRAPHICS APPLE I I  48K and DOS 3 .2 /3 .3 .....................$50......................$60
TIMY Pasca l MOM-GRAPHICS PET 16K/32K NEW/4.0 ROMS d is k e t te ............. $35..................... $45
TIMY Pasca l MON-GRAPHICS PET 16K/32K NEW/4.0 ROMS c a s s e t te ............. $40..................... $50
TIMY Pasca l MOM-GRAPHICS APPLE I I  32K/48K and OOS 3 .2 / 3 .3 ................$35..................... $45
TIMY Pasca l U s e r 's  Marual (re fundab le  w ith  so ftw are o rd e r )............. $10..................... $12
TIMY Pasca l 6502 In te rp re te r  L lstlng-GRAPH ICS v e rs io n ..........................$25..................... $30
TIMY Pasca l 6502 In te rp re te r  L1st1no-NON-GRAPHICS v e rs io n ............... $15..................... $20

T i n y B A S I C  C O M P I L E R  -  P E T

• Has t o l l  f lo a t in g  po in t c a p a b i l i t ie s  and fun ction s.
•  C o ap lle r  l i s t in g  op ttoM l w ith  16K v e rs io n  ( In c lu d ed ).
•  Can load c  cap l ie d  machine code arwwhere 1n mtmory. i

U .S . « CANADA FOREIGN
TIMY B a s ic  Coapl 1 er-OLD/MEW/4.0  ROMS m ln. 8 K - c a s e t te /d ls k e t te .. .$ 2 5 .....................$30
TINY B a s ic  U se r 's  Martial (re fundab le  w ith  so ftw are  o rd e r ) ............... $10......................$12

PET MACHINE LANGUAGE GUIDE

Mow In  I t s  n inth p r in t in g . Learn  the  hidden t a le n t s  of your OLD, NEW o r 4 .0  R<
PET/CBM w ith  the  easy to fo llow  m artia l. D e ta i ls  30 o f  the  PET 's  b u i l t - in  
rou tines . U .S . A CANADA FOREIGN
PET WCHIME LANGUAGE GUIDE fo r  OLD, NEW o r 4 .0  ROMS..................................$9......................$11

A B A C U S  SO FTW A RE
P. 0 . Box 7211
Grand Rapids, M ich igan  49510

B I B /  E 4 1 - S 5 1 0  VISA'

Prices Include postage. 
Orders m is t be p repa id  via  
check, money o rder o r  b a rt-  
ca rd . Foreign  orders may be 
p a id  f o r  v ia  1 n te r M t lo n i l  
money o rder o r  barfceard:
( A ccess,E urocard .B arclaycard)

A STATISTICAL ANALYSIS  
AND FILE  M A IN TE N A N C E SYSTEM  

FOR THE APPLE II™  MICROCOMPUTER
As a Subset Language of P-STAT™ 78... 

A-STAT™ 79 computes:

FR EQ U EN C IES  
BI-VARIATE T A B LE S  ■ CH I SQ U A R ES  

CO RRELAT IO N  M ATR ICES  
M ULT IPLE  R EG RESS IO N  

RES ID U A LS  
A P P LE  PLO T  IN TER FA C E  

A P P LE  F IL E  C A B IN ET  IN T ER FA C E  
F IL E  SO R T  

AGGREGATION  
P F P O B T  W R IT IN G  

CO M PLETE  TRAN SFO RM ATION  LAN GU AG E  
REA D S V IS IC A LC  F IL E S

A-STAT™ 79
Uses Standard DOS Text File and EXEC's 

48K Version — All programs in Applesoft'™

A-STAT™ 79 is available from:
ROSEN GRANDON ASSO C IATES 

7807 Whittier Street 
Tampa, Florida 33617 

(813) 985-4911 
A-STAT™ 79 on  d is k  w ith  80-page  manual... $145.00

Apple II tm is a trademark of the Apple Computer Inc.
P-STAT tm 78 is a trademark of P-STAT Inc.. Princeton, N .J. 
A-STAT tm 79 is  copyrighted by Gary M. Grandon, Ph.D

E X C E L - 9

The Ultimate 6809 Board for Apple

EXCEL-9 FLEX, a famous DOS, Assembler and Editor included.
Also able to use Apple DOS.
8KB versatile monitor contains 35 commands including 6809.
Can handle all Apple slot I/O routine from EXCEL-9.
On-board programmable timer for both 6809 and 6502 systems allows printer 

spooling, multitask, etc.
I documented manual, 
ea expandable for multi-MPU operation, 

to switch MPU from 6809 to 6502 and vice versa in both machine code routine 
and BA S IC f 1

rsc 6809 BASIC, EXTENDED BASIC, PRECOMPILER, SOFT/MERG, etc., are 
coming soon.

Dealer Inquiries are Invited.

ESD
c/o AbCom  
P.O. Box 5203 
Mission Hills, CA 91345

Introductory
Price:

_ _  for Board & FLEX  
q > O V V .9 5  diskette

(Sales tax not included)

FLU X  is a trade mark o f  Technical Systems Consultants, Inc.

No. 44 -  January 1982 MICRO -  The 6502/6809 Journal 87



T o  use IORESULT, you have to turn 
o ff the I/O error checking by using the 
com piler directive ( * $ I - * )  first; other­
w ise, the program w ill  terminate before 
you can check the value returned by 
IORESULT.

IORESULT returns an integer value 
from 0 to 14, as listed in table 2 of 
Appendix B in the Apple Pascal Lan­
guage Manual. If the value is 0, there is 
no I/O error. For the other codes, you 
may want to define some error recovery 
procedures, and perhaps use a CASE 
statement to invoke them.

Putting It A11 Together

N o w  that w e have covered the 
highlights o f Pascal disk 1/O, it w ill be 
instructive to  look  at an example. List­
ing 1 creates and updates a simplified 
personnel file. The file  structure has 
been sim plified from  our previous ex­
amples to keep the program short.

There are sim ilarities and differ­
ences between Pascal and BASIC. The 
sim ilarities should make it easy for 
anyone who knows BASIC to  leam 
Pascal quickly. The differences are 
what allows you to write better pro­
grams m ore quickly in Pascal.

Variables

In many versions o f BASIC, a 
variable name can only be one letter, or 
a letter and a digit. Applesoft is slightly 
better because you can use a variable 
name o f almost any length. Unfor­
tunately, however, on ly the first two 
characters count. That is, SU N D O W N , 
SUDS, and SU are all the same variable 
in Applesoft.

In Pascal, variable names can also 
be quite lengthy, but Pascal variables 
are distinguished by the first eight 
characters. So the examples given in 
the previous paragraph would be dis­
tinct in Pascal. This allows you to use 
identifiers that have a better mnemonic 
relationship to the quantity repre­
sented by the variable.

As an example, it is much easier to 
remember the meanings o f INTRATE , 
INTEREST, and INVO ICE  than o f I, 12, 
and 14.

In BASIC there are a lim ited 
number o f variable types; integer (A% ), 
real (A ), and string |A$). These variable 
types are im plic itly  defined by the suf­
fix  character on the variable name.

Listing 1

PROGRAM PE RSO NNEL(W CR KE R ) ;

TYPE
PERSON=

RECORD
LASTNAME
EMPLOYEENO
M ARRIED
DEPENDENTS
PA YR A TE

S T R IN G [1 5 J ; 
IN T E G E R ; 
BOOLEAN; 
IN T E G E R ; 
REAL

END ; ( *  PERSON RECORD * )

VAR
WORKER
FILEN AM E
NUMBER,
RUGRATS,
RECNO
NAME
STATU S
RATE

: F IL E  OF PERSO N; 
: S T R IN G ;

: IN T E G E R ; 
:S T R IN G [1 5 J ; 
: B O O LEAN ; 
:R E A L ;

PROCEDURE SHOWENDRECNO; ( *  IN D IC A T E  L O C A T IO N  OF EOF * )
B EG IN

RECNO 0 ;
R E S E T (W O R K E R );
W H ILE  NOT EO F(W C R KER ) DO 

B EG IN
G E T (W O R K E R );
RECNO : =  RECNO +  I ;

END ; ( *  W H ILE  * )
W R IT E L N ( 1 EOF I S  1, R E C N O );

END ;

PROCEDURE E M PTY;
B EG IN

W ITH  WORKER" DC 
B EG IN

LASTNAME := ’
EMPLOYEENO : =  0 ;
M ARRIED  :=  F A L S E ;
DEPENDENTS : =  0 ;
PA YR A TE  i «  0 . 0 ;

END;
END;

( *  C LEA R  R E S ID U A L  JU NK * )

' ; ( *  15 BLANKS • )

PROCEDURE N A M E IT ;
BEG IN

W R IT E ( 'L A S T  NAME : ' ) ;
R E AD LN ( NAM E) ;
W O RKER*. LASTNAM E : «  NAME; 

END;

PROCEDURE N U M B E R IT ;
B E G IN

W R IT E ( 'E M PLO YE E  N O . : ' ) ;  
R E A D LN (N U M B E R );
W O R KER ". EMPLOYEENO NUMBER; 

END;

PROCEDURE M A R R Y IT ;
VAR

ANSWER ! C H A R ;

BEG IN
W R IT E ( 'M A R R IE D ?  (Y / N )  : ' ) ;
R E A D (A N S W E R );
W R IT E L N ;
I F  ANSWER «  ' Y '  THEN STATU S  :=  TRUE

E LS E  STATU S  :*= F A L S E ; 
W O R K E R ".M A R R IE D  : «  S T A T U S ;

END ;
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PROCEDURE D E P E N D IT ;

BEG IN
W R IT E ( 1 NU M BER O F  R U G R A T S  : ’ ) t
R E A D L N ( R U G R A T S ) ;
W O R K E R ". D E P E N D E N T S  : =  R U G R A T S ;

END;

PROCEDURE P A Y I T ;
B E G IN

W R IT E ( ’ P A Y  R A T E  : $ ’ ) »
R E A D L N (R A T E ) ;
W O R K E R " . P A Y R A T E  : -  R A T E ;

END;

PRO CED URE F I L L O U T ;  ( *  G E T  V A L U E S  F O R  RECO RD E L E M E N T S  * )

B E G IN
W R IT E L N ( 'R E C O R D  N O i R E C N O ) ;

N A M E IT ;
N U M B E R IT ;
M A R R Y IT ;
D E P E N D IT ;

P A Y I T ;
END;

PRO CED URE A P P E N D ; ( *  S T IC K  A  REC O R D  ON TH E E N D  O F  F I L E  • )

B E G IN
E M P T Y ;
F I L L O U T ;
P U T (W O R K E R ) ;

END;

PRO CED U RE D I S P L A Y ;  ( *  SHOW T H E  C U R R E N T  REC O R D  * )

B E G IN
P A G E (O U T P U T ) ;
W IT H  W O R K E R " DO

B E G IN
W R IT E L N ( 1 1 : L A S T  NAM E :  L A S T N A M E );
W R I T E L N ( ' 2 : E M P LO YE E  N O . :  ' .E M P L O Y E E N O ) ;
W R IT E (  ' 3 :M A R I T A L  S T A T U S  :  ' ) ;

C A S E  M A R R IE D  O F
F A L S E :  W R IT E L N ( ' S IN G L E  * ) ;
TR U E  : W R IT E L N ( 'M A R R I E D ' ) ;

E N D ; ( *  C A S E S  * )
W R IT E L N ( ‘ 4 : #  O F  D E P E N D E N T S  :  ‘ , D E P E N D E N T S ) ;
W R I T E L N ( ' 5 : P A Y  R A T E  : 5 ' . P A Y R A T E ) }

E N D  ( *  W IT H  * ) ;

E N D ; ( *  D IS P L A Y  * )

PRO CED U RE U P D A T E ; ( *  M O D IF Y  A  REC O R D  * )

VAR
C H O IC E  :  IN T E G E R ;
A N S W E R  : C H A R ;

B E G IN
D I S P L A Y ;
W R IT E L N ( 'S E L E C T  NUM BER O F  IT E M  TO  BE C H A N G E D . ' ) ,
W R IT E L N ( 'S E L E C T  0  T O  C U I T . ' ) ;
R E S E T (W O R K E R ) ;
C H O IC E  : =  1 ;
W H IL E  C H O IC E  > 0  DO

B E G IN
R E A D L N (C H O IC E ) ;
I F  ( C H O I C E )0 )  A N D  (C H O I C E < 6 )  TH E N

C A S E  C H O IC E  O F
I :  N A M E IT ;
2 :  N U M B E R IT ;
3 :  M A R R Y IT ;
4 :  D E P E N D IT ;
5 :  P A Y I T ;

E N D ; ( *  C A S E S  * )
E N D ; ( *  W H IL E  * )

D I S P L A Y ;
W R IT E L N ( ' I S  E V E R Y T H IN G  O K ?  ' ) ;

R E A D (A N S W E R ) ;
W R IT E L N ;
I F  A N S W E R  < >  ' Y '  T H E N  U P D A T E

E L S E
B E G IN (Continued)

In Pascal, a w ide variety o f variable 
types are available. Besides INTEGER, 
REAL, and STRING, you have other 
p r e d e f in e d  ty p e s  l ik e  C H A R , 
BOOLEAN, and LO N G  INTEGER. You 
can also define your own data types. As 
a matter o f fact, you must declare all 
variables to be o f a specific type before 
you use them  in  a Pascal program.

The big advantage o f Pascal is that 
you are not confined to using just these 
predefined types o f data; you can define 
your ow n data types, and use variables 
which have values o f those types.

There are lots o f advantages to 
defining your ow n data types. For in­
stance, you could represent the months 
o f the year by their ordinal integers; 
e.g., 1 for January, 2 for February, etc. 
In BASIC this is the on ly way to  do it. 
But in Pascal you can define a new data 
type M O N T H  as follows:

TYPE
MONTH =  (JAN,FEB,MAR, 
APR,MAY,JUN,JUL,AUG,SEP, 
OCT,NOV,DEC);

VAR
BIRTHMONTH : MONTH;

Th is  method allows you to use an 
assignment statement in your program 
which is straightforward and easy to 
understand:

BIRTHMONTH : =  MAY; 

Assignm ents

In BASIC, the symbol "  =  "  has an 
ambiguous meaning. It can represent 
the assignment o f a value to a variable, 
as in

50 A =  27

Or it  can represent the Boolean equali­
ty operator; i.e.,

50 IF A =  B THEN 100

In the above example, A  = B is an 
expression that is either true or false. I 
have called this ambiguous because the 
fragment A  = B can be either a logical 
(Boolean) expression, or an assignment 
instruction, depending on context. 
Also, the Boolean value o f ''fa lse”  is 
the same as the real value o f 0 in 
BASIC, lending further ambiguity.

In Pascal this ambiguity is not pres­
ent. An assignment statement uses the 
"assignm ent operator,”  as in
the example

A :=  B;
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S E E K (W 0 R K E R ,F E C N O ) 
P U T (W O R K E R ) ;

E N D ; ( *  E L S E  * )
E N D ;

-1  T O  C U I T ) ' ) ;

DO

PR O C E D U R E  D O I T ;
BEG IN-

P A G E  (O U T P U T )  ;
SH O W E N D R E C N O ;
W R IT E L N ( ' REC O R D  NO ?
R E A D L N (R E C N O );

W H IL E  R EC NO  > = 0  
B E G IN

R E S E T (W C R K E R ) ;
S E E K (W O R K E R ,R E C N O );
G E T (W C R K E R ) ;
I F  E O F (W O R K E R ) T H E N  A P P E N D  

E L S E  U P D A T E ;
W R IT E ( 'R E C O R D  N O ?  ( - 1  T O  Q U I T ) 1 ) ;  
R E A D L N (R E C N O );

E N D ; ( *  W H IL E  * )
E N D ; ( *  D O IT  * )

T H I S  I S  T H E  PRO CED U RE 

T H A T  C O N T R O L S  T H E  O TH E R S

PR O C E D U R E  E R R H A N D L E ; 
V A R

A N S W E R  :  C H A R ;

( *  O P E N S  F I L E  I F  NEW * )

B E G IN

W R IT E L N ( 'N O  SU C H  F I L E  ON D I S K . 1 ) ;  
W R I T E ( ’ DO YO U  W A N T  T O  A D D  I T ?  ' ) ;  
R E A D (A N S W E R ) ;

I F  A N S W E R  =  ' Y 1 T H E N  
B E G IN

R E W R IT E (W O R K E R ,F IL E N A M E ); 
D O IT ;

E N D ; ( *  I F  * )
E N D ; ( *  E R R H A N D L E  * )

B E G IN  ( *  M A IN  PRO G R AM  * )
W R I T E ( 'F I L E ?  ’ ) ;
R E A D L N ( F I L E N A M E ) ;

( * $ I - * )
R E S E T (W O R K E R ,F IL E N A M E );

( * $ I + * )

I F  IO R E S U L T  =  0  TH E N  D O IT

E L S E  E R R H A N D L E ;

C L O S E (W O R K E R ,L O C K ) 
E N D .

w hile a Boolean expression uses the 
"equality  operator," "  =  " .  The BASIC 
statement

100 IF A =  B THEN C =  D

results in  on ly C  changing its value. 
Th is becomes more obvious in  the 
equivalent Pascal statement

IF A =  B THEN C  :=  D;

IF Statements

In BASIC the IF statement has the 
format

10 IF expression THEN state­
mentl

20 statement2
.1 '

If expression is true, then statement 
1 is executed; otherwise statement 2 is 
executed. In Pascal, the structure o f the 
IF statement is exactly the same. It can 
also be written in this form:

IF expression THEN statementl 
ELSE statement2;

M ultip le  Branches

The situation where your program 
must choose between m ultiple alter­
natives provides an interesting com ­
parison between BASIC and Pascal. In 
BASIC, such a branch statement might 
be used to select a subroutine based on 
student grades, for example. You would 
need to use a "com puted G O SU B " 
statement:

10 ON GRADE GOSUB 1000, 
1750, 2235, 8870, 9025

This type o f statement requires 
GRADE to have an integer value o f 1

EDIT 6502 T.M. LJK

Two Pass Assembler, Disassembler, and Editor Single Load Program
DOS 3.3., 40 /80  Columns, for Apple II or Apple II Plus*

A M U ST  FOR THE M ACH INE LANGUAGE PROGRAMMER. Edit 6502 ' is a  two p a ss  A ssem ­
bler. D isassem bler and text editor for the Apple computer. It is a  single load program 
that only occupies 7K of memory. You can m ove freely between assem bling and d isa s ­
sembling. Editing is  both character and line orientated, the two p a ss  d isassem blies 
create editable source files. The program  is so written so a s  to encom pass combined 
disassem blies of 6502 Code. ASCII text, hex data and Sweet 16 code. Edit 6502 makes the 
user feel he has never left the environment of basic. It encompasses a large number of 
pseudo opcodes, allow s linked assemblies, software stacking (single and multiple 
page) and complete control of printer (paganation and tab setting). User is  free to 
m ove source, object and sym bol table anywhere in memory. Requirements: 48K of 
RAM. and ONE D ISK  DRIVE. Optional use of 80 column M&R board, or lower case availa­
ble with Paym ar Lower C ase  Generator

TAKE A LOOK AT JUST SOME OF THE EDITING COMMAND FEATURES. Insert at line « n Delete a character 
Insert a character Delete a line *  n List line # nl. n2 to line H n3 Change line H nl to n2 "stringl" Search 
line H nl to n2 ' stringl"

L JK  Enterp rises In c . P .O . Box 10827 S t. Lou is , MO 63129 (314)8464124
'Edit 6502 T.M. ol LJK  Ent Inc.. -  'Apple T.M. ol Apple Computer Inc

LOOK AT THESE KEY 80AR0 FUNCTIONS.- Copy to the end of lin t and 
exit: Go to the beginning of the line: abort operation: delete a 
character at cursor location: go to end of line: find character 
alter cursor location non destructive backspace: insert a 
character at cursor location: shift lock: shift release: forward 
copy delete line number prefix special print characters. Com­
plete cursor control: Dome and clear, right, left down up. Scroll a 
line al a time N iv«  type i  line mmbm i| l4 *

All this and nuch muck nwu — S«nd hr FREE MwwiMm. 
Atari Cartridge *199.95
Apple Disk (Version 2) S99.9S

S M V MIS
COMPUTER 8AS10 SO FIW A K (H U R P R IS tS
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through 5, which m ight correspond to a 
grade o f F through A. The difficulty 
here is that you have to do a lo t o f page- 
flipping to see what each o f those sub­
routines does.

In the Pascal version o f this selec­
tion statement, there are tw o sign ifi­
cant d ifferences. You  can m ake 
GRADE have values o f A , B, C, D, or F 
by defining your own data type:

TYPE
SCORE = (A.B.C.D.F);

VAR
GRADE : SCORE;

You can also use meaningful pro­
cedure names for each o f the target pro­
cedures, instead o f the statement num­
bers which have no meaning. Thus, the 
example o f m ultiple branching in 
Pascal would be:

CASE GRADE OF
A: EXEMPTFROMFINAL;
B: OPTIONALFINAL;
C: FINALEXAM;
D: COUNSEL;
F: FAIL

END;

Looping

Anyone fam iliar w ith  BASIC knows 
about FO R ...NEXT loops. Th is struc­
tured command is used to repeat a 
series o f instructions a predefined 
number o f times. The FOR statement 
sets up an index to count the number o f 
iterations, gives the index its initial 
value, does the block o f instructions, 
increments the index, and finally 
checks to see if  the upper lim it o f the 
index has been reached. If it has, the 
loop is satisfied, and the instruction 
follow ing the loop is executed. If the 
index has not yet reached its lim it, the 
block is executed repeatedly until the 
loop is satisfied.

Pascal also has a FOR statement, 
which looks like this:

FOR I :=  LOW TO HIGH DO
BEGIN

FIRSTSTEP;
SECONDSTEP;
THIRDSTEP;

END;

There are several differences be­
tween BASIC and Pascal. The STEP 
clause o f BASIC is not available; the in­
dex can on ly be incremented by 1. You 
cannot count by twos, by fives, or by 
anything else. You can count down, by 
using the reserved word D O W N T O  in 
place o f T O  in the FOR statement, as in

FOR I : = HIGH DOWNTO 
LOW DO

In BASIC, the parameters in the 
FOR statement may have real or integer 
values. In the Pascal version, they must 
be ordinal, such as INTEGER, integer 
subrange, CHAR, or a user defined 
type, such as the type M O N T H  referred 
to earlier in this article.

If you want to  perform other types 
o f loops in BASIC, you have to get very 
clever w ith  IF statements, indexes, etc. 
For example, suppose you want to loop 
for as long as it takes for a process to 
return a desired result, and you have no 
way o f knowing in advance how many 
iterations it takes. An example o f this 
type o f loop would be the use o f the 
Newton-Raphson method o f finding the 
roots o f an equation.

T o  do this, you need to start w ith  an 
approximate answer, calculate a new 
approximate answer, and compare the 
two results to see how close they are to 
being the same. This process is re­
peated until the difference between the 
two successive answers is acceptably 
small.

Doing this in BASIC is awkward. In 
Pascal, it is quite easy. It is done using 
the REPEAT loop:

REPEAT 
STEP1;
STEP2;
STEP3;
STEP4

UNTIL DIFFERENCE < = 
DELTA;

O f course, you must be sure that 
somewhere in the body o f this loop 
DIFFERENCE, it is affected in such a 
way that it w ill eventually satisfy the 
condition in the U N T IL  statement. 
Otherwise, you w ill have an infinite 
loop, just as easily as you can in BASIC.

An additional Pascal looping struc­
ture not available in BASIC is the 
W HILE loop:

WHILE DIFFERENCE > = 
DELTA DO

BEGIN 
STEP1;
STEP2;
STEP3;
STEP4

END;

T h e  d if fe r e n c e  b e tw e e n  the 
REPEAT...U NTIL structure and the 
W H ILE ...D O  structure is that in the 
former, the condition for satisfying the

loop is evaluated after the loop is 
executed, w h ile in the latter case the 
condition is evaluated before executing 
the loop.

Functions and Procedures

In Pascal term inology a set o f in­
structions that is self-contained and 
constitutes a subprogram is called a 
procedure. In BASIC it is called a 
subroutine. The BASIC subroutine is 
called into operation by "G O SU B  line 
num ber.'' The Pascal procedure is ac­
tivated by using its name in  the main 
program. As discussed before, this 
tends to make Pascal programs easier to 
understand.

Another difference between these 
languages is parameter passing. In 
Pascal the values o f the variables 
m odified by the procedure are carefully 
controlled by the use o f local variables 
and formal parameters. In a BASIC pro­
gram all variables are global; that is, all 
parts o f the program have equal access 
to each variable. Th is can result in 
some hard-to-find bugs when a variable 
is changed in a remote part o f the pro­
gram w h ile  you are expecting it to have 
a different value.

By keeping all variables as local as 
possible in Pascal, and passing the 
values through formal parameters, this 
problem is elim inated. For a thorough 
discussion o f this area, see reference 1 
in  the bibliography at the end o f this 
article.

Functions are sim ilar in both lan­
guages. In BASIC a function is defined 
in a DEFFN statement. It, too, has a 
formal parameter (referred to as its 
argument in BASIC) like it does in 
Pascal. In Pascal a function is defined 
in a F U N C T IO N  subprogram.

Sum m ary

In this series o f articles I have given 
a general overview  o f the Apple Pascal 
system, w ith  emphasis on the oper­
ating system. The more I got into the 
Pascal language, the m ore I was con­
vinced that Pascal has many advan­
tages over BASIC for most applications 
except for very short programs.

One o f m y m otives for w riting this 
series was the lack o f good references 
for learning Pascal on your own. I 
wanted to share some o f my hard-won
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knowledge w ith others and save them 
the trouble I had digging up all this 
information.

In the time since this series was 
started, several more references have 
become available. The fo llow ing bib­
liography should prove useful to 
anyone seriously interested in learning 
Pascal.
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CBM/PET?
“ Should we call it Command-O 
or Command-O-Pro?”
That’s a problem because this popular R O M  is 
called the Command-O-Pro in Europe. (Maybe 
Command-O smacks too much o f the military.)

B u i whatever you ca ll i t . th is  4 K  byte RO M  w ill p rovide you r C B M  B A S IC  4 .0  (4016. 
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The  Com mand-O  extends Com modore's 8032 advanced screen editing features lo  the u lti­
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acters to the left o r right o f  the cu rso r , select T E X T  o r  G R A P H IC S  modes o r ring the 
8032 be ll. You can even redefine the w indow  to ad just it by size and  position on your 
screen . A nd  you can define any key lo  equal a sequence o f  up to 90  key strokes .

The  Com m and-O  ch ip  resides in hexadecim al address $9000, ihe rightmost em pty socket 
in  4016 and 4032 o r the rearm osi in 8032. I f  there is  a space co n flic t , we do have Socket -
2 -M E  ava ilab le  a i a very special p rice .

S ky le s  guarantees yo u r sa tisfaction : i f  you a re  not abso lu te ly happy w ith  you r new 
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Com m and-O  from  Sky le s  E le c tr ic  W o rk s ...................................................................................................$75 .00

Com plete w ith  Socke i-2 -M c....................................................................................................................................  95.00

Shipping and H andling ................................................(U SA/C anada) S2 .50  (Europe/Asia ) $10 .00

C aliforn ia  residents must add 6"/o/6Z: %  sales lax, as required.

Skyles Electric W orks V isa /M aste rca rd  o rders: ca ll lo llfre e  |
231F . South  W h ism an  Road (800) 227-9998 (cxcep i C a lifo rn ia ) .
M ounta in  V iew , C a lifo rn ia  94041 C a lifo rn ia  o rders: please ca ll (415) I
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• Rigid Shell Mode of Plywood 
Supported High Impact RBS.
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Includes Key Locking Latches

• Sound Metal Cdges.
• Interlocking Tongue and 
Groove Cxtrusion, Mating Lid 
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Apple II Plus 2 Drives $1 75.00
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OSI COM PATIBLE HARDW ARE
I0-CA10X SERIAL PORT „ * ! 3 ?
ACIA based RS-232 serial printei port. DIP SW ITCH selectable baud ra les o l 300-9600. 
Handshaking (CTS) inpul line is  provided to signal the computer when the printer butter 
is full. Compatible with OS-65U V1.2 and OS-o5D.
IO-CA9 PARALLEL PORT *17*
Centronics Standard Parallel printer interlace lor OSI computers. The card comes com­
plete with 10 tt. o l Hat ribbon cable. Compatible with 0&65D and OS85U software. 
IO-CA8D DIABLO PARALLEL PORT *175
D IA B L0 12 B IT  WORD Parallel port lor use with word processor type printers. Complete 
with 10 ft. cable. Compatible with 0&65U software.
IO-LEVEL 3 MULTIUSER EXPANSION *450
Provides 3 printer interfaces currently supported by OSI-Serlal. Centronics Parallel. 
Diablo Parallel. 4K o l memory at D000 for Multi-user executive. 4  Port serial cluster The 
LEVEL 3 card allows expansion of an OSI C3 machine up to 4 users with appropriate ad­
ditional memory partitions.
24MEM-CM9... *3*0 18MEMCM9... 1300 *M EM CM *...*210
24K memory card is  available at 3 different populated levels. A ll cards are fully socketed 
lor 24K ot memory. The card uses 2114-300ns chips. DIP SW ITCH addressing Is provided 
in the torm o l one 16K block and one 8K0 lo ck . A lso supports D IPSW ITCH memory parti­
tion addressing lor u se  in multi-user systems.
FL470 FLO PPY DISK CONTROLLER  ̂ M
OSI-Type floppy disk controller and real time clock. Will Support 5%  o rB  , Single or 
double-sided drives. Requires drives with separated data and olock outputs.
BIO-1600 BARE IO CARD *50
Super 1/0 Card. Supports8K o l 2114 memory In two D IPSW ITCH addressable 4K blocks. 
216 Bit Paralle l Ports may be used as printer Interlaces. 5 RS-232 Serial Ports with CTS & 
RTS handshaking. W ith manual and Molex connectors.
BMEM-CH9BARE MEMORY CARD W0
Bare 24K memory card, a lso  supports OSMype real time clock and floppy disk control w . 
With manual and Molex connectors.
196 PROTOTYPE CARD * *
Prototype board holds 9614 or 16 pin IC 's . W ill also accommodate 18.24. or 40 pin 1C s. 
Row and column zone markings, easy layout. y„" epoxy g lass P.C . board.
C1P-EXP EXPANSION INTERFACE *«5
Expansion lor C1P600 or 610 boards to the OSI 48 Pin Buss. Uses expansion socket and 
Interface circuitry to expand to 48 Pin Backplane. Requires one slot in backplane. 
BP-Sa0 BACKPLANE . . UJ
Assembled 8-slot backplane with male Molex connectors and termination resistors.

DSK-SW DISK SWITCH ®
A circu it when added to OSI Minifloppy system s extends the lifoof drives and media. Ac­
complish th is by shutting off Minifloppy Spindle motor when system  is  not accessing 
the drive. Complete KIT and manual
PW-5-6 POWER SUPPLY * »
Power One brand supply 5V - 6 amps with overvoltage protection. Reg. *49.95.

D&N MICRO PRODUCTS, 
IN C .

3684 N. Wells Street Ft. Wayne, Indiana 46808 
219/485-6414

T E R M S : C h e c k  o r m o ne y  o rd e r Add  $2  S h ip p in g , O u ts id e  U .S . add  1 0% .

ED -SC I S TA T IS T IC S
FOR T H E  P R O F E S S IO N A L  A  C O M P L E T E  S T A T IS T IC S  

AND DATA M AN A G EM EN T P A C KA G E

Data Entry and Filing Statistical Calculations
•  By Variable Name and »Mean, Std. Dev., Std. Error
Case Number •Coefficient of Variation

•One-Time Data Entry •  Frequency Distribution
•  Easy and Rapid Editing •  Unpaired t-Test
•  Data Entry Worksheets •  Paired t-Test

•  Mann-Whitney U Test 
Data File Manipulation «Wilcoxon Paired Sample Test

•  Add New Variables «Chi-Square Test
•  Add or Delete Case Values •  Linear Regression
• Create SUBFILES By User "Correlation

Defined SEARCH & -One-Way ANOVA with the
SELECT Criteria Newman-Keuls Test

•  Merge Files »Hard Copy of Data & Results

Statistical Calculations can be made on VISICALC* (DIF) 
and DATADEX* F IL E S . Graphic Plotting of all ED-SCI 
STATISTICS Data Files can be done with APPLE PLOT.’

Only $ 95 .00  brings you  th e  E D - S C I  S T A T I S T I C S  instruction 
manual, the M aster P rogram  Disk, and a  Back-Up Disk.

S e e  E D - S C I  S T A T I S T I C S  a t you r loca l A p p le  C om p u ter store. 

D ea ler inquiries invited. F o r in form ation p lea se  p h on e  o r  write:

Ed-Sci D evelopm ent
460 Beacon St. San Francisco , CA 94131 (415) 282-7020

E D - S C I  S T A T I S T I C S  requ ire s  an  App le II with the  App leso ft or 
L a n g u a g e  C a rd , o r a n  App le  I I+ , 4 8 K  m em o ry , an d  a t le a s t  o ne  
d is k  d riv e  w ith  D O S  3 .3  (16  s e c to r ) .

•Apple is a registered trademark ol Apple Computer Inc.
VisCalc is a registered trademark ot Personal Software Inc.
DATADEX Is a registered trademark of Sonoma Soltworks.

Program m ing 6502 A ssem b ly  Language is  no 
longer frighten ing or a  m onster p rob lem . B e c au se  
Randy Hyde h a s w ritten  th e  book th a t 's  e a s y  to 
understand , e a s y  to fo llow . It tu rn s assembly© 
language into the ‘ friend ly language ’ . Fo r anyone . 
Fo r the average App le I I  owner and the new est 
beginner.

Let Mr. Hyde get you sta rted  im m ed ia te ly , w ith 
string  and math ope ra tio n s . S e e  how to convert 
B A S IC  p rogram s so  they run up to 100 tim es 
fa ste r! D iscove r Sweet-16 , the 'h idden ' 16-bit 
pseudo com puter in s id e  your App le . En jo y  using 
your App le  to the m axim um  by fo llow ing  the step- 
by-step, p ra c t ic a l e xam p le s . . .w h ich  turn you into 
a  program m er in the b link  of a  chap te r.

USING GS02 ’ 1

ASSEMBLY
LANGUAGE

$19.95 per easy-read ing  copy at com puter 
s to re s everyw he re , or from :

DATAM OST
19273 K en ya  St. 
North ridge , C A  91326 
(213) 366-7160

V ISA /M A STERCH A RG E  accep ted . 
S1.00 sh ipp ing/handling charge. 
(C a lifo rn ia  residents add 6%  tax)

App le  II is  a tradem ark  o l App le  Com pute r. Inc
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Bill Budge, creator of 
“Raster Blaster,” needs it:

. . .  I'll never write another 
program without BugByter!"

FEATURES
INCLUDE:
•All registers displayed

•Com patib le w ith all 
Apple languages

•Com pletely relocatable
•Full hex and ASCII I/O

•Multiple options while 
in trace m ode

•Literal and transparent 
breakpoints

•Resident assembler
•Resident disassembler
•User-definable screen
•Ram screen dum p in 
hex and ASCII

•Comprehensive
docum entation

•Single keystroke 
operation

•Instruction cycle 
counter

•Hexadecimal/
decimal
conversions

•Can run in add-on 
ram card

Who else needs BugByter?
. , .  Apple* users who w ant to  learn machine language.

. . .  Apple programmers in need of a com plete  6502 
dePugging tool.

. . .  Educators who need to  demonstrate the operation 
of the Apple's central processor.

.. .Software professionals who need to  display and 
control all 6502 registers.

BugByter
is

NOW AVAILABLE AT $39.95 

on diskette for Apple  II or Apple  II + 

from
COMPUTER-ADVANCED IDEAS, INC.

1442A Walnut Street, Suite 341 
Berkeley, CA 94709 

(415) 526-9100

'Apple is a  registered trademark of Apple Computer, Inc.
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RELOC

RELOC a llow s the Apple Pascal 
text ed ito r to  be used w ith  DOS  
3.3 to  more eas ily  ed it BASIC  
text files.

Robert W a lke r
61 OOF Wood C h a se  Lane
M arietta , G eo rg ia  30067

With the recent purchase of Apple 
Pascal, one shortcoming o f Applesoft 
and Integer BASIC has become evident. 
Unlike Pascal, BASIC is not supported 
by a powerful text editor. This article 
describes how to use the Pascal editor to 
develop BASIC programs.

W ith  the follow ing program (here­
after known as RELOC) BASIC pro­
grams, written w ith  the Pascal editor, 
are relocated from a Language System 
text file to a DOS 3.3 exec file. This file 
is then executed, thus loading the BASIC 
program into memory for running.

Using the editor for developing 
BASIC programs offers many advan­
tages. (See listing 1.) Variable names 
throughout an entire program, for in­
stance, may be changed in seconds. Like 
Pascal, indentation may be used to illus­
trate FOR-loop nesting. The feature I 
find m ost convenient is the ability to 
effectively document a program. A ll text 
enclosed in brackets is ignored by 
RELOC and not sent to the exec file, 
thus elim inating the need for REM 
statements in  the final program. This 
means the final program requires less 
memory and executes faster.

Another important feature of RELOC 
is that all programs are initially re­
located into an exec file. This is a handy 
means o f storing often-used subroutines. 
We may have, for example, a subroutine 
(saved as an exec file) called "P L O T ,"  
which plots data from an array. After 
completing the main program (w ith it 
still in memory) simply "EXEC P LO T " 
to insert the subroutine into the main

program. Provided there is correct in­
teraction o f variables, and no overlap­
ping o f line numbers, everything should 
work fine.

Program Implementation

The ability to read Language System 
disks while operating in DOS 3.3 is 
made possible by the fact that both 
systems utilize identical methods to 
physically format disks. Like DOS 3.3, 
Language System disks have 35 tracks, 
numbered 0 through 34. Each track is 
divided into 16 sectors, numbered 0 
through 15. Furthermore, each sector 
contains 256 bytes. By using the RWTS 
(read or w rite a track or sector; see 
pp. 94-98, The D O S  Manual) sub­
routine, data on a disk can be accessed 
by simply specifying its location in 
track-sector pairs.

Finding the location o f our Language 
System text file is easy. The Filer com­
mand "E )XTENDED L IST" supplies the 
starting block address and the number of 
blocks occupied by the text file. Equally

convenient is the fact that Language 
System files are stored in consecutive 
blocks. If a file starts at block 235 and 
occupies three blocks, then the file 
resides in blocks 235, 236, and 237. 
Simple! N ow  for the real problem.

H ow  are these blocks associated 
w ith  track-sector pairs? First, a block is 
actually tw o sectors (512 bytes). Each 
block number represents tw o track- 
sector pairs. Second, w ith  some ex­
perimenting, I ’ve  found that each track 
contains exactly 8 blocks (i.e., no blocks 
are split between tracks; see table 1). 
Blocks 0 through 7 occupy track 0. 
Blocks 8 through 15 occupy track 1, and 
sO on. Finally, blocks 272 and 279 oc­
cupy track 34. In short, the track 
associated w ith  any block can be com­
puted by the follow ing formula:

TRACK NUMBER =  INT(BLOCK
NUM BER/8)

Next, w e must determine the two 
sectors associated w ith each block. 
Because these sectors fo llow  no logical

Listing 1
[  P A S C A L - B A S IC  T E X T  F I L E  T R A N S F E R  3 
T W R IT T E N  B Y R .  W A L K E R  3 
[  W IC H I T A ,  K S  3

t  I N I T I A L I Z E  V A R IA B L E S  J

1 0 H IM E M : 4 0 9 5  I  P R O T E C T  D IS K  I / O  B U F F E R  3

2 0 D IM  L 7 . (7 >  ,H 7 .< 7 )
3 0 D * = C H R * < 4 >  C C T R L - D  3
3 2 N L 7 .= 0  f  N U L L  A S C I I  3
3 4 D L 7 .-  1 6  t  D L E  A S C  I  I  3
3 6 L B 7 .= 9 1  C L E F T  B R A C K E T  A S C I I  3

3 8 R B 7 .= 9 3  C R IG H T  B R A C K E T  A S C I I  3

4 0 K = 7 . 9 9 9 9 9  L N U M B E R  B LO C K  P E R  TR AC K
S L IG H T L Y  L E S S  T H A N  8  T O  P R E V E N T  R O U N D O FF  E R R O R S  J

t  P O K E  R W T S  C O N T R O L  S T A T E M E N T S
C O N T R O L L IN G  S U B R O U T IN E :  7 6 8 - 7 7 6
I / O  C O N T R O L  B L O C K : 7 7 7 - 7 9 3
D E V IC E  C H A R A C T E R IS T IC  T A B L E :  7 9 4 - 7 9 7  3

5 0 F O R  I  =  7 6 8  TO  7 9 7 :  R E A D  C V . i  P O K E  I  , C X :  N E X T  

t  L O A D  S E C T O R -B L O C K  A S S O C IA T IO N  T A B L E  3

6 0 F O R  I  =  O  T O  7 :  R E A D  L 7 . ( I  > ,  H 7 . < I  > :  N E X T

t  IN T R O D U C T IO N  3

7 0 H O M E : V T A B < 3 )
8 0 P R IN T  M P A S C A L - B A S I C  T E X T  F I L E  T R A N S F E R "

9 0 P R I N T : P R IN T
1 1 0 IN P U T  "S O U R C E  D R IV E  N ( P A S C A L ) —  ” ;S D 7 .
1 2 0 IN P U T  " O B J E C T  D R IV E  M ( B A S I C ) ------- *v O J )V .

(Continued)
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Listing 1 (Continued)
1 3 0  P R I N T : P R IN T
1 4 0  IN P U T  " S T A R T IN G  B L O C K —  " ; S B %
1 5 0  IN P U T  " N U M B E R  B L O C K S -------- " ; N B 7 .
1 6 0  P R I N T r P R I N T
1 7 0  IN P U T  " E X E C  F I L E  N A M E  " ; F *
1 8 0  P R  I N T :  P R IN T

t  L O A D  D A TA  B U F F E R  W IT H  P A S C A L  T E X T  F I L E  3

1 9 0  P R IN T  " IN S E R T  P A S C A L  D IS K  I N  D R IV E  ;  SDV.
2 0 0  IN P U T  " T H E N  H I T  R E T U R N -----------" ; A *
2 1 0  H O M E : P R IN T  " R E A D IN G  P A S C A L  T E X T  F I L E . . . "
2 2 0  PG */.=  1 5  t  P A G E  C O U N T E R : P G 7 .1 2 5 6  =  B E G IN  L O C . O F  D A T A  I / O  B U F F E R  1
2 2 2  P O K E  7 7 9 ,  SD 7. f  D IS K  D R IV E  N U M B E R  3 
2 2 4  P O K E  7 8 9 . 1  I  CO M M A N D  C O D E : R E A D  3

2 3 0  F O R  B L  tB L O C K  N U M B E R 3 =  S B 7 .+ 2  t  S K I P  1 S T  2  B L O C K S  3 TO  S B 7 .+ N B 7 .-1  
2 4 0  TR 7. =  IN T  ( B L / K )  t  C O M P U T E  T R A C K  3
2 5 0  B I7 .  =  I N T  < ( B L / K - I N T  ( B L / K )  > * 8 )  I  R E L A T IV E  B L O C K  N U M B E R :

B I7 .  =  B L  M OD  8  3
2 5 5  P G 7.= P G 7.+  1

I  R E A D  F I R S T  S E C T O R  O F  B LO C K  3

2 6 0  P O K E  7 8 1 ,  TR 7. t  S T O R E  TR A C K  N U M B E R  I N  I  O B  3
2 7 0  P O K E  7 8 2 , L % ( B I X )  t  S T O R E  S E C T O R  N U M B E R  I N  IO B  3
2 8 0  P O K E  7 8 6 ,  PG7.
2 9 0  C A L L  7 6 8  t  C A L L  R W TS  S U B R O U T IN E  J

I  R E A D  S E C O N D  S E C T O R  O F  B LO C K  3

3 3 0  P G 7 .-P G * /.*  1
3 4 0  P O K E  7 8 2 , H 7 . ( B I 7 . >
3 5 0  P O K E  7 8 6 ,  PG7.
3 6 0  C A L L  7 6 8

3 7 0  N E X T

r  C R E A T E  D O S  E X E C  F I L E  3

3 8 0  P R IN T :  P R IN T  " IN S E R T  B A S IC  D IS K  I N  D R IV E  N " |0 D 7 .
3 9 0  IN P U T  " T H E N  H I T  R E T U R N ------ " ;  A *
4 0 0  H O M E : P R IN T  " C R E A T IN G  D O S  E X E C  F I L E . . . "
4 1 0  P R IN T  D * ;  " O P E N "  ;  F * ;  “  ,  D "  ;  OD7.
4 2 0  P R IN T  D * ; " W R I T E " ; F *
4 3 0  F L 7 .= 0  C R E M A R K S  F L A G  3
4 4 0  F O R  X =  4 0 9 8  C F I R S T  T E X T  C H A R  3 T O  4 0 9 5 *  ( N B 7 . - 2 )  * 5 1 2  t  L A S T  C H A R  3 
4 4 2  I F  P E E K  ( X )  -D L '/C  G O T O  5 2 0  t  S K I P  D L E  3
4 4 4  I F  P E E K  ( X - I  > = D L 7 . G O T O  5 2 0  C S K I P  IN D E N T A T IO N  C O D E  3
4 5 0  I F  P E E K ( X > - L B 7 .  C L .  B R A C K E T  3 T H E N  F L 7 . - 1 :  G O T O  5 2 0  t  IG N O R E  T E X T
4 6 0  I F  P E E K  ( X )  =R B 7. t  R .  B R A C K E T  3 T H E N  F L 7 . - 0 :  G O T O  5 2 0  C S A V E  T E X T  3
4 7 0  I F  F L 7 .=  1 G O TO  5 2 0  C IG N O R E  T E X T  3
4 8 0  I F  P E E K  ( X )  - N L 7 .  G O TO  5 2 0  t  S K I P  N U L L  3
5 1 0  P R IN T  C H R * ( P E E K ( X ) > ;  C S E N D  C H A R  T O  E X E C  F I L E  3
5 2 0  N E X T
5 2 5  P R IN T  I  M AK E S U R E  A L L  C H A R S  S E N T  3 
5 3 0  P R IN T  D * ; " C L O S E " ; F *
■J40 P R IN T  " F I L E  T R A N S F E R E D "
5 5 0  IN P U T  "A N O T H E R  ( Y / N ) " ; A *
5 6 0  I F  L E F T * ( A * , 1 > » " Y "  G O TO  7 0  
9 9 9  E N D

I  R W TS  C O N T R O L L IN G  S U B R O U T IN E  C O D E  3 

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

I  R W TS  I / O  C O N T R O L  B L O C K  3

I l O O  D A T A  1 , 9 6 , 1 , 0 , 0  t T R K 3 , O  C S E C 3 , 2 6 , 3 , 0 , 1 6 , O , O , 1 t R E A D 3 , O , 2 5 4 , 9 6 , 1

E R W TS  D E V IC E  C H A R A C T E R IS T IC  T A B L E  3

1 2 0 0  D A T A  0 , 1 , 2 3 9 , 2 1 6

C S E C T O R -B L O C K  A S S O C IA T IO N  T A B L E  3

C S E C T O R S  R E L A T IV E  3
C L O W ,H IG H  B L O C K  N U M B E R  3

1 3 0 0  D A T A  O  , 1 4  t  O  3
1 3 1 0  D A T A  1 3  ,  1 2  1 1 3
1 3 2 0  D A T A  1 1  , 1 0  t  2  3
1 3 3 0  D A T A  9 , 8  C 3  3
1 3 4 0  D A T A  7 , 6  1 4 3
1 3 5 0  D A T A  5 , 4  C 5  3
1 3 6 0  D A T A  3 , 2  t  6  3
1 3 7 0  D A T A  1 ,  1 5  C 7  3

Table 1: Block-Track-Sector
A ssociation Table

First Second
Block Track Sector Sector

0 0 0 14
1 0 13 12
2 0 11 10
3 0 9 8
4 0 7 6
5 0 5 4
6 0 3 2
7 0 1 15
8 1 0 14
9 1 13 12

10 1 11 10
11 1 9 8
12 1 7 6
13 1 5 4
14 1 3 2
15 1 1 15

272 34 0 14
273 34 13 12
274 34 11 10
275 34 9 8
276 34 7 6
277 34 5 4
278 34 3 2
279 34 1 15

order, this proves to be more difficult. 
Table 1 shows that w ith in  each track, 
these sector locations repeat them­
selves. For example, the first block o f 
any track consists o f sector 0, followed 
by sector 14. Th is sequence is stored in 
D A T A  statements and later read into 
arrays L%  and H % . Locating sector 
numbers would procede as follows.

Let's assume that some arbitrary 
block X is the N th  block (numbered 0 
through 7, where N  = T R A C K  
NUM BER M O D  8) o f some arbitrary 
track. The value L% (N ) would be equal 
to the low  (first) sector o f block X. 
Likewise, H % (N ) would be equal to the 
high (second) sector o f block X. We 
now have an algorithm for determining 
the tw o track-sector pairs associated 
w ith  each block number.

As mentioned earlier, the RWTS 
subroutine is used to read the Language 
System text file. During program in­
itia lization , the RW TS controlling 
subroutine is stored in  locations 
768-776. Then, the RW TS IOB (I/O 
control block) is stored in locations 
777-793. And finally, the RW TS device 
characteristic table is stored in loca­
tions 794-797.

During execution o f RELOC, five  
important locations in the IOB are set. 
First, location 779 contains the drive

number from which the Language 
System text file  is read. Secondly, loca­
tions 781 and 782 contain the track and 
sector number, respectively. Location 
786 contains the high-order byte o f the 
data buffer starting address. The low- 
order byte is set to zero. Note that 
RELOC uses memory locations 4096 
(page 16 o f memory) and higher for the 
data buffer. The most important loca­
tion in the IOB is 789. Th is contains 
the command code, which tells the 
RWTS subroutine whether to read or

write. It is important to make sure that 
this code is 1; otherwise, the Language 
System text file  may be destroyed!

The format o f Language System text 
files is straightforward (see pp. 185, 
Apple Pascal Reference M anual). Each 
text file begins w ith  a two-block header 
page containing information used by 
the text editor. As a result, these first 
two blocks are not read by RELOC. Our 
text actually begins in the third block. 
Each line o f text is preceded by a DLE 
(Data Link Escape), fo llow ed by a one-
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byte indentation code. These two bytes 
are ignored by RELOC. Each line is 
then terminated w ith  a carriage return. 
The end o f the text is padded out w ith 
null characters.

W ith  the text file  in memory, the 
only thing left is to create the DOS 3.3 
exec file. First, RELOC opens the exec 
file  w ith  the name assigned by the user. 
Next, each character, w ith  the excep­

tion o f control characters and bracketed 
comments, is sent to the exec file. 
Finally, the exec file  is closed.

Program Operation
W riting a BASIC program using the 

text editor requires two special con­
siderations. First, no BASIC line state­
ment, including the carriage return, 
may exceed 80 characters. This lim ita­
tion is due to the 80-column format of 
the editor. I haven't found this to be a 
significant handicap. Second, by enclos­
ing in brackets, comments can be placed 
anywhere in the program text. This 
means that no print statements, for in­
stance, may contain brackets. Natural­
ly, it would still be possible to print 
brackets by using the CHR$ statement.

Once the text is written and saved, 
enter the F iler and execute the 
"E )XTEND ED  LIST”  command. Note 
the beginning block and the number of 
blocks occupied by the text file. These 
w ill be needed later by RELOC, but the 
Language System is no longer needed. 
Boot DOS 3.3, and run RELOC.

The first item  requested by RELOC 
is the source drive number. This is the 
drive from which the Language System 
text file w ill be read. Likewise, the 
object drive number w ill be requested. 
This is the drive to which the exec file 
w ill be written. When requested, enter 
the starting block number given by the 
"E )X T E N D E D  L IS T "  com m and. 
RELOC automatically skips the first 
two blocks. Therefore, it is unnecessary 
for the user to add two to the starting 
block number. The last request made by 
RELOC is the exec file 's name. Any 
legal DOS 3.3 file  name w ill do.

RELOC w ill then prompt the user to 
insert the Pascal disk. Once this is read, 
RELOC w ill prompt the user to insert 
the BASIC disk. The exec file w ill then 
be written.

In order to run the BASIC program 
now in exec file, it is first necessary 
to clear any program in the m em ory 
w ith  “ N E W ."  Incidentally, "N E W " 
(and any other command] may be in­
cluded in the basic text file, thus mak­
ing this first step unnecessary. N ow  load 
the program with the "E X E C " com­
mand. The BASIC program is now  load­
ed and ready to be run.

The u tility o f RELOC extends 
beyond editing BASIC programs. W ith 
slight modification for example, it 
would be possible to transfer data gener­
ated in a FORTRAN or Pascal program 
to a BASIC program. This would be very 
handy to anyone desiring Applesoft, 
Integer BASIC, Pascal, and FORTRAN 
to have access to some large data base.

JM C R O

Listing 2

10  H IM E M : 4 0 9 5  
2 0  D IM  L7.<7> ,H 7 .<7>
3 0  DS  =  C H R *  ( 4 )
3 2  NL7. =  0  
3 4  DL7. =  16  
3 6  L B V .  =  91  
3 8  RB'/. =  9 3  
4 0  K =  7 . 9 9 9 9 9
5 0  FO R  I  =  7 6 8  TO  7 9 7 :  READ  C7-: P O K E  I , C 7 . :  N E X T  
6 0  F D R  I =  O  TO  7 :  R E A D  L7. ( I )  , H7. ( I )  S NE XT  

7 0  HOME : V T A B  ( 3 )
8 0  P R I N T  "  P A S C A L - B A S I C  T E X T  F I L E  T R A N S F E R "
9 0  P R I N T  : P R I N T
1 1 0  I N P U T  " S O U R C E  D R I V E  #  ( P A S C A L ) —  " ;  SD7.
1 2 0  I N P U T  " O B J E C T  D R I V E  #  ( B A S I C ) ------- " ;  0D7.
1 3 0  P R I N T  : P R I N T
1 4 0  I N P U T  " S T A R T I N G  B L O C K —  " ;  SB7.
1 5 0  I N P U T  "N U M B E R  B L O C K S -------" ;  NB7.
1 6 0  P R I N T  : P R I N T
1 7 0  I N P U T  " E X E C  F I L E  NAME—  "  ; F *
1 8 0  P R I N T  : P R I N T
1 9 0  P R I N T  " I N S E R T  P A S C A L  D I S K  I N  D R I V E  # " ; S D 7 .
2 0 0  I N P U T  " T H E N  H I T  R E T U R N ------" ; A *
2 1 0  HOME : P R I N T  " R E A D I N G  P A S C A L  T EX T  F I L E . . . "
2 2 0  PG7. =  15  
2 2 2  PO K E  7 7 9 ,  SD7.
2 2 4  P O K E  7 8 9 ,  1
2 3 0  F O R  BL  =  SB7. +  2  TO  SB7. +  NB7. -  1
2 4 0  TR7. =  I N T  ( B L  /  K )
2 5 0  B I7 .  =  I N T  ( ( B L  / K -  I N T  ( B L  /  K )  )  *  8 )
2 5 5  PG7. =  PG7. +  1 
2 6 0  PO K E  7 8 1 ,T R 7 .
2 7 0  P O K E  7 8 2 ,  L7. (B I 7 . )
2 8 0  PO K E  7 8 6 ,  PG7.
2 9 0  C A L L  7 6 8  
3 3 0  PG7. =  PG7. +  1 
3 4 0  P O K E  7 8 2 , H U ( B I X )
3 5 0  P O K E  7 8 6 ,  PG7.
3 6 0  C A L L  7 6 8  
3 7 0  NE XT
3 8 0  P R I N T  : P R I N T  " I N S E R T  B A S I C  D I S K  I N  D R I V E  # " ; 0 D 7 .
3 9 0  I N P U T  " T H E N  H I T  R E T U R N  " ; A *
4 0 0  HOME : P R I N T  " C R E A T I N G  D O S  EXEC F I L E ------"
4 1 0  P R I N T  D * ;  " O P E N "  ;  F * ;  " , D " ;  0D7.
4 2 0  P R I N T  D S ; " W R I T E " ; F *
4 3 0 FL7. =  0
4 4 0 FOR X  =  4 0 9 8  TO 4 0 9 5  +  (NB7. -  2 ) *  5 1 2
4 4 2 I F  P E E K  ( X )  =  DL7. GOTO 5 2 0
4 4 4 I F  P E E K  ( X  -  1 )  =  DL7. GOTO 5 2 0
4 5 0 I F  P E E K  ( X )  =  LB7. TH E N  FL7. =  1: GOTO 5 2 0
4 6 0 I F  P E E K  ( X )  =  RB7. TH E N  FL7. =  0 : GOTO 5 2 0
4 7 0 I F  FL7. =  1 GOTO 5 2 0
4 8 0 I F  P E E K  ( X )  =  NL7. GOTO 5 2 0
5 1 0 P R I N T  C H R *  (  P E E K  ( X > > ;
5 2 0 NE XT
5 2 5 P R I N T
5 3 0 P R I N T  D * ; " C L O S E " ; F *
5 4 0 P R I N T  " F I L E  T R A N S F E R E D "
5 5 0 I N P U T  "A N O T H E R  ( Y / N ) " ; A *
5 6 0 I F  L E F T *  ( A * , 1> =  " Y "  GOTO 70
9 9 9 END
1 0 0 0  D A T A  1 6 9 , 3 , 1 6 0 , 9 , 3 2 , 2 1 7 , 3 , 9 6 , 0
1 1 0 0  D A T A  1 , 9 6 , 1 , 0 , 0  , 0  , 2 6 , 3 , 0 , 1 6 , 0 , 0 , 1  , 0 , 2 5 4 , 9 6 , 1
1 2 0 0  D A T A  0 , 1 , 2 3 9 , 2 1 6
1 3 0 0  D A T A  O  , 14
1 3 1 0  D A T A  13  , 12
1 3 2 0  D A T A  11 , 10
1 3 3 0  D A T A  9  , 8
1 3 4 0  D A T A  7  , 6
1 3 5 0  D A T A  5  , 4
1 3 6 0  D A T A  3  , 2
1 3 7 0  D A T A  1 , 15
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Subscribe to IEEE Micro 
and CO M PUTER. . .

Com bined subscriptions to both magazines are available now for $36. Act now.

COM PUTER — the read­
able professional journal 
that covers the spectrum 
of computer system 
design and application. 
Comes automatically with 
membership in the 
Computer Society.

IEEE Micro —  an authori­
tative forum for the 
practicing hardware and 
software engineer. Covers 
design and applications 
problems from original 
statement through alter­
native approaches, design 
concepts, engineering 
theory, algorithms, choice 
of hardware, circuit 
design, and software.

The Unbeatable 
Package

In coming issues of IEEE Micro:
• application features — aerospace, biomedicine, 

communications, consumer electronics, controls, 
education, measurement and instrumentation, 
programmable machine tools, robotics, signal 
processing

• microcomputer hardware — chips, boards, buses, 
systems

• microcomputer software — signal processing 
algorithms, languages, application software

• tutorials — computer science, engineering theory, 
algorithms, interfacing techniques, system 
organization, high-level languages

• and many other exciting topics

In coming issues of COMPUTER :

• dataflow supercomputers

• computer graphics impacts the home & industry

• highly parallel arrays

• applications oriented specifications

• interconnection networks

• human/computer interaction

• local computer networks

Special offer to new m embers. Join the Computer Society now and receive a FREE 
copy of either of the following:

Microprocessors and Microcomputers (Second Edi­
tion) — selected papers from COMPUTER, orga­
nized and introduced by the technical editor. Sec­

tions on architecture, software, and applications 
include the standard specification for S-100 

bus interface devices and special articles on 
modular programming in PL/M, micro­

processor networks, and microproces­
sors in automation and communica­

tions. (298 pp.) 
Regular nonmember price: $12

Selected Reprints in Software — selected papers 
from COMPUTER, organized and introduced by 
Marvin V. Zelkowitz. Sections cover programming 
languages, software creation, data bases, and 
applications. Includes more than 25 of the best 
articles from COMPUTER on the subject. (282 pp.) 
Regular nonmember price: $12

Note: To receive your free book you must mail your completed application with 
correct remittance to the IEEE Computer Society, 10662 Los Vaqueros 
Circle, Los Alamitos, CA 90720.

IE E E  C O M PU TER  S O C IE T Y

IH E  IN STITU TE O F ELECTRICAL A N D  ELECTR O N IC S EN G INEER S. IN C
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MAIL TO: IEEE COMPUTER SOCIETY, 10662 LOS VAQUEROS CIRCLE, LOS ALAMITOS, CA 90720.

IEEE Computer Society Membership Application
Check here for your free copy of
□ Microprocessors and Microcomputers

or
□ Selected Reprints in Software

MAILING ADDRESS

Middle initial(s)

Street address

City State/Country Zip

schedule of fees
Important: Pay the HALF-YEAR rate if your application is post­
marked between March 1,1982 and August 31,1982. Pay the FULL- 
YEAR rate if your application is postmarked between September 1, 
1982 and February 28,1983. Membership and publications expire 
December 31.

Full signature

OCCUPATION

Dale

Title or position

Firm name

Firm address

City Slale/Counlry Zip

IEEE  membership no. or affiliate society 
membership no. (if applicable)

EDUCATION (h ighest level completed)

Name of educational institution

Course Degree received

ENDORSEMENT (Name one individual, preferably an IE E E  
member, who know s you pro fessiona lly .)

Name (print in full)

Street address

City Slate/Country

FO R  O F F IC E  U S E  ONLY

Zip

Me'T't*’ Nu ‘OP’ '0 CcW O , Peg Cc

1
i ’0 11 14 ?o i t ■>4
SuDsec CS COu"l V A«C BP* CoOf G 'JO * B"t«dan* s**.

I I I I I I I 1 1 . .  . L
26 ?8 ?9 3? .19 40 48

£ '*< Date BiOC^u'e »ea< 0>so

I I F 4 4 C 8 1 M C R 1 - 8 1
t? 'S b 9

II you are not yet a Computer Society member: Half-Year Full-Year

• I am  an IEEE m em ber w ho w ish es  to  jo in  the
C om puter S oc ie ty . E nclosed  is  m y ........................... D $4.00 □  $8.00

• I am  a  non-IEEE m em ber w h o  w ish es  to  join  
both  IEEE and the C om puter S oc ie ty .*
E n closed  is m y ...............................................................□  $44.00 D  $78.00

• I am  a  non-IEEE m em ber w h o  w ish es  to  join
the C om puter S oc ie ty  only. E n closed  is  m y ............□  $14.00 □  $28.00

• In addition to  m y au tom atic subscrip tion  to 
CO M PU TER, I a ls o  want to  su bscribe to  IEEE
M ic ro  (3071). Enclosed is  m y ...................................... O $4.00 □  $8.00

If you are already a Computer Society member
• I am already a C om puter S oc ie ty  m em ber 

and w ish  to su bscribe to  IEEE M ic ro  (3071).
Enclosed  is  m y ...............................................................□  $4.00 □  $8.00

Total amount remitted with this application:_______________________
(M ake ch eck s  or m oney orders payab le to  IEEE. Mail to  the IEEE Com puter 
Society , 10662 L o s  Vaqueros C ircle, L o s  A lam itos , C A  90720.)

•IEEE m em bers in R eg ion  7 (Canada) and 8 (W estern  Europe and the Mid- 
East) m ay deduct $6 from full-year rates, $3 from  half-year rates. IEEE 
m em bers in R eg ion s  9 and 10 m ay ded u c t $13 from  full-year rates, $6.50 
from  half-year rates. AC M  m em bers w h o  jo in  both  the IEEE and the 
C om puter S oc ie ty  m ay deduct $5 from  full-year rates, $2.50 from  half-year 
rates. AC M  d iscount app lies  on ly  t o  th o se  w h o  join  both  IEEE and the 
C om puter Society .

Hardcopy bulk air option  fo r m em bers in R eg ion s  8-10: W estern  Europe, 
Latin A m erica  (including M exico ), and the Far East.

Add the following amount(s) for wB«iorn Euronotwo-week delivery for COMPUTER Western Europa
and IEEE M ic ro : Half-Year Full-Year
C O M P U T E R ..............................  □  $3.50 P  $7.00
IEEE M ic ro  ................................  □  $1.75 □  $3.50

All Other Areas 
Half-Year Full-Year
n  $20.00 □ $40.00 

D $9.75 □  $19.50

"W estern Europe" in c ludes A lban ia , A u stria , Be lg ium , Bu lgaria , C yp rus, 
C zechoslovak ia , Denmark, F in land , F ran ce , E a s t Germ any, W est Germany, 
G ib ra ltar, G reece , G reenland, Ho lland, Hungary, Ice land , Ire land , Italy, 
L iech ten ste in , Luxembourg , Malta , Monaco , Norway, Po land, Portugal 
(and Azores), Rum ania , Spa in  (and Canary Is land s), Sw eden , Sw itzerland , 
Turkey, United K ingdom , U SSR , and Yugoslav ia . "A ll other a re a s” includes 
a ll other countries outside the U .S ., C anada , and M exico .

U se  the numbers to identify your plant activ ity  and your own work. If more than one activ ity  is  involved, use the code number for the m ost prevalent. 
Note: if you se le c t "o ther” for work and plant code o r "o ther personne l" fo r job  function code, be sure to exp la in  on the lin e s  provided.

W ORK AND PLAN T (Enter codes)

Plant. _ Your own work _
1. Large computers
2. Minicomputers
3. Microcomputers
4. Computer peripheral equipment
5. Data processing system s (system 

integration)
6. O ffice and business machines
7. Test, measurement, and 

instrumentation equipment
8. Communications system s and equip.
9. Navigation and guidance system s and 

equipment
10. Consumer entertainment electronic 

equipment
11. Consumer electronic appliances
12. Other consumer electronics
13. Industrial controls, system s, and equip.
14. Components and subassemblies

15. Materials and hardware
16. Aircraft, missiles, space and ground 

support equipment
17. Oceanography and support equipment
18. Medical electronics
19. Industrial companies within OEM 

incorporating electronics equip. In their 
end product, not elsewhere classified

20. Independent research, test, and design 
laboratory and consultant (only If you 
are not connected with a mfg. co.)

21. Government agency and military
22. Industrial companies using andfor 

incorporating any electronic products 
In their manufacturing, research, or 
development activities

23. Communication (radio, TV, police)
24. Transportation services (airline, 

railroads, etc.)
25. Computer and data processing 

services: service bureaus, software 
services, timesharing, consulting

26. All other commercial users
27. Power generation equip, manufacturer
28. Power production (atomic, elec., etc.)
29. Power generation
30. Power transmission
31. Power distribution
32. Utilities, except power (telephone, 

telegraph, pipelines, etc.)
33. Distributor
34. School, university, or library
35. Others (explain)

JO B  FUN CTIO NS (Enter code)--------

7. Engineering support (draftsman, lab 
assistant, technician)

8. Purchasing and procurement
9. Marketing, including sales

10. Computer systems/operation
11. Engineering systems planning and 

design (utilities)
12. Operations including construction and 

maintenance (utilities)
13. Consulting 

EE’s”

1. General and corporate management
2. Design and development engineering 

(circuits, components, equip, systems)
3. Engineering services evaluation (quality 

control, reliability standards, tests)
4. Member of Technical Staff (MTS)
5. Basic research
6. Manufacturing and production

14. Other ”EE
15. Other engineers (explain _
16. Dean, professor, instructor, etc.
17. Student
18. Other personnel (explain______

JO B  C A TEG O R Y  (Enter code)______
1. Management other than engineering
2. Engineering management
3. Engineering



A p p U  P a s c a I 

T e x t FUe U s t e r

O utputting  Language System  
tex tfiles  to  your printer using the  
transfer com m and is handy, yet 
it produces an awkw ard and 
untidy lis ting  w ith no page  
breaks. This program  solves that 
problem , producing neatly  paged  
output w ith  titles  and numbers  
on each page.

Robert W alker
61 OOF W ood Chase Lane
M arietta , G eorgia 30067

Apple Pascal users are fam iliar w ith 
using the Filer option "T ran s fer" for 
printing Language System textfiles. For 
those desiring program listings w ith  a 
professional appearance, this method is 
inadequate. First, each page has no top 
and bottom  margins. In fact, it's  com­
m on for a line o f text to be printed on 
the perforation between two pages. Sec­
ond, each page lacks a title  and page 
number, making identification and 
ordering d ifficu lt or impossible if pages 
become separated. W ith  this in mind, I 
proceeded to write a short Apple Pascal 
u tility program which included the 
above mentioned features.

The program employs the follow ing 
simple algorithm:

Repeat u n til end o f text.
Start a t top o f  page.
P rin t page heading (page num ber 
and optional title ).
S cro ll past top  margin.
P rin t text u n til reaching bottom  
margin.

Although the program is sim ple and 
relatively easy to decipher, some ex­
planation is needed.

In the program listing, the constant 
declaration section contains the most 
significant items. The constants Top- 
margin, Bottommargin, and Pagelength 
represent the number o f lines each of 
these listing parameters occupies. For 
example, w ith the values assigned in the 
listing, 59 lines per page w ill be avail­
able for the textfile (Pagelength-Top- 
margin-Bottommargin = 66 -  3 -  4 = 59).

The page heading is w ith in  the 
space occupied by the top margin. 
Specifically, the first line o f Topmargin 
(i.e., the page) w ill always be blank, 
followed by the second line which has 
the page title  and number. As a result, 
the m inimum value for Topmargin is 
tw o (lines).

For this program to work, your 
printer must have at least 80 columns, 
and must be able to vertically tab to the 
top o f a new page when sent a formfeed 
control character.

T o  use the program simply eXecute 
LISTER |or whatever name you prefer). 
When the textfile name is requested, 
respond w ith  any valid file name. If you 
respond w ith  an asterisk, it w ill be in­
terpreted as "SYS TE M .W R K .TE X T ". 
A  return as a response w ill end the pro­
gram. Next, the page title w ill be re­
quested. Once this is entered, the text­
file  w ill be listed, producing documen­
tation w ith  a professional appearance.

(* APPLE PASCAL TEXTFILE LISTER t) 

(I Written by Robert Walker I) 

(t Wichita, KS I)

PROGRAM LISTER;

CONST Topaargin = 4; (t ainiaua of 2 t)
Bottoaaargin = 3;

Pagelength = 66;

VAR Textfile: Text;

Textline, Filenaae, Pagetitle: String;

Linenua, Pagenua, Ioerror: Integer;

Printer: Interactive;

(» Deteraine if linenua is the last line before the bottoa aargin. I) 

FUNCTION ENDOFPAGE: Boolean;

Begin

If Linenua=(Pagelength-Bottoaaargin) 

then Endofpage:=True 

else Endofpage:=False 

End; (» Endofpage t)

(t Start a nen page—  Forafeed, Print heading, and Space up to first line, t) 
PROCEDURE STARTNEWPAGE;

100 MICRO -  The 6502/6809 Journal No. 44 -  January 1982



PROCEDURE SPACEUP(Lines: Integer); (I send linefeeds to printer t )
VAR I: Integer;

Begin

For I:= I to Lines do Hriteln(Printer)

End; (* SPACEUP t)

Begin (I STARTNEWPAGE I)
If PagenuaOl then Page (Printer); (I assuae listing begins on new page I) 

Spaceup(1);

Hriteln(Printer, (80-Length(Pageti11 e)-13) Div 2,Pagetitie,

’ Page no. ’,Pagenua); (I print page heading t)
Spaceup(Topaargin-2);

Linenua:= Topaargin+1;

Pagenua:= Pagenua+1 

End; (I STARTNEWPAGE t)

Begin (» MAIN PR06RAH t)

Reset(Printer,’Printer:’);

Writeln(Chr(12),’APPLE PASCAL TEXTFILE LISTER’);

Repeat

Writeln;

Writel’Textfile Naae ("t"=SYSTEH.HRK.TEXT)- ’);

Readln(filenaae);

If Filenaae=” then Exit(LISTER);

If Filenaae=’*’ then Fi1enaae:=’SYSTEM.HRK.TEXT’;

(H l - t )
Reset(Textfile,Filenaae);

Ioerror:=Ioresult;

If Ioerror = 0 

then (I FILE FOUND I)

Begin

Uritel’Page title- ’);

Readln(Pageti tie);

Pagenua:= 1;

Startnewpage;

(I READ AND WRITE TEXT »)

While Not Eof(Textfile) do 

Begin

Readln(Textfile,Text line);

Writeln(Printer,Text line);

Linenua:= Linenua+1; (I Count lines I)

If Endofpage then Startnewpage 

End;

Page(printer); (I forafeed t)
End

else (» I/O ERROR t)

Begin

Writelnl’I/O ERROR’);

Case Ioerror of (I HOST COMMON I/O ERRORS t)
3: HritelnCILLEGAL OPERATION’);

7: Writeln(’BAD TITLE’);

9: Writeln(’VOLUME IS NOT ON LINE’);

10: Writelnf’NO SUCH FILE’);

64: Hriteln(’BAD ADDRESS OR DATA ON DISK’)

End

end

Until Filenaae=”

End. (* MAIN PROGRAM t)

JM CftO

MICRObits (continued)

Spanish Hangman
2,000 SPANISH words and sentences 
taught in a fun way on the Apple. 
Send for your school's free 30-day 
evaluation diskette, from:

George Earl
1302 South General M cM ullen 
San Antonio, T X  78237

Business Software by ADS
For the Apple II and Atari/800. Why 
pay m ore for a bunch o f unrelated 
programs? Business Plus w ill handle 
invoices, statements, credit memos 
and more, much more! fust $299 
com plete or $25 for demo disk 
(credited towards purchase). VISA, 
Mastercharge accepted.

Advanced Data Systems 
7468 Maple Avenue 
St. Louis, M O  63143 
314/781-9388

Extended SYM-BASIC
Adds 30 commands, requires 16K, 
$85 US/$95 Can., object on 
cassette, manual, and source listing. 
SYM -FORTH  1.0: fig-FORTH for 
16K SYM-1. Editor, assembler, 
cassette interface $135 US/$155 
Can., object on cassette, manual and 
source listing.

Saturn Software Lim ited 
8246 116A St.
Delta, B.C., V4C 5Y9 
Canada

PET Arcade Software
A stio idz  and M unchm an  games for 
your 8K old-new ROMS. A stio idz  
are invading the galaxy. Four levels 
o f play. M unchm an  is based on 
arcade game Pac-Man. Z IP  and ZAP 
are out to get you. Fantastic 
graphics. $9.95 each cassette. 

ComputerMat 
Box 1664M
Lake Havasu, A Z  86403

PET/CBM Owners
Real world software at low  cost.
2114 RAM  adapter and 4K M em ory 
Expansion for " o ld "  8K PETs. Write 
for free catalog!

Optim ized Data Systems 
Dept. M , Box 595 
Placentia, C A  92670

(Continued on page 107)
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The A2-GE1 
Graphics Editor
for the 
Apple II
The A2-GE1 G raphics E d ito r is a co llec tion  of 
program s designed to pu t the pow er o f A2-3D1 
and A2-3D 2 graph ics in yo u r hands.

The A2-GE1 inc ludes Object Editor, Motion 
Programmer. Motion Playback. Slideshow Play­
back, and a special A2-3D 2 in te rface  fo r BASIC 
program m ers.

W ith  Object Editor you can crea te  w hatever 
ob jec ts  you w ant in the co lo rs  o f yo u r choice.
You can also type  in w ha tever 3D te x t you want, 
and in d iffe re n t sizes. And saving an o b jec t is 
as easy as nam ing it.

Then g ive  the o b jec t nam es to  Motion Programmer 
and see how  the  b eau tifu lly  laid o u t keyboard 
con tro ls  w ill le t you sw itch ob jec ts  on o r off. 
anim ate them, o r add upper o r low er case 2D 
te x t m ixed rig h t in.

You can a lso record your en tire  presentation, 
anim ation and all, fo r later use w ith  Motion 
Playback, o r jus t take "com pu te r snapshots" 
o f scenes w ith  Slide Show Playback.

W e've reached o u r goal o f g iv ing  you  the  most 
soph istica ted  graph ics u tilitie s  in the  m arket­
p lace . . .

See them now at your dealer!

Convenient 
graphics power.

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

A pp le  is the registered  trademark ot A p o le  Com puter Inc

A 2-G E 1 G r a p h ic s  E d ito r
$34.95 on d isk (48K  and 
A2-3D 2 required)

A 2 -3 D 1  w ith  3 D 2  E n h a n c e m e n t*
$84.90 on d isk (48K  required)

*3D1 owners may update to 3D2 for $24.95. Contact SubLOGIC 
for details.

For direct order, include $3 for UPS or S5 for first class mail delivery 
Illinois residents add 5% sales tax Visa and MasterCard accepted.



Elementary Pascal Internals

Introduction to the Internal 
structure of the P-machine and 
to some of the concepts which 
underly the workings of P-code 
Pascal implementations. While 
the examples are specific to 
Abacus Software’s Tiny Pascal, 
others such as UCSD Pascal, 
Pascal/M, Dynasoft Cassette 
Pascal, Supersoft Tiny Pascal, 
and Programma Tiny Pascal are 
based on similar architectures.

Arnie Lee 
Abacus Software  
P.O. Box 7211
Grand Rapids, M ichigan 49510

Introduction

My interest in  the Pascal language 
stems from tw o observations and exper­
iences: Pascal is a simple, yet powerful 
language w ith  which to program, and 
Pascal is a simple language to imple­
ment. These are, in fact, the goals 
which W irth  set out to m eet.as he 
defined the Pascal language in the late 
60's. "T h e  first ... to make available a 
language suitable to teach program­
ming as a systematic disciple based on 
certain fundamental concepts clearly 
and naturally reflected by the language. 
The second ... to  develop implementa­
tions o f this language which are both 
reliable and efficient on presently 
available com puters"1.

Apparently I 'm  not alone in feeling 
so positive about Pascal, since m icro 
users have been flocking to use it. If the 
number o f text book titles are any indi­
cation o f popularity, then we may con­
clude that Pascal has indeed arrived.

What makes Pascal so attractive? 
First, the number o f language elements 
in Pascal is not so overwhelm ing as in 
other languages such as PL/I. Also, the 
elements are not cryptic as w ith  the

APL language. Yet even with a relatively 
modest vocabulary, Pascal affords a 
concise and clear language w ith  which 
to program solutions to problems. Thus, 
the demand for Pascal is due, in part, to 
its sim plicity and usefulness for a 
variety o f applications.

This great demand for Pascal is also 
easily satisfied, as the language is 
relatively simple to implement. Pascal 
has been implemented on most popular 
micros, and some versions w ill run in 
as little  as 16K o f memory. I have im ­
plemented a subset o f the full Pascal 
language for the PET/CBM and Apple
II. Th is undertaking required only 
modest effort. In the remainder o f this 
article, I w ill share some o f what I 
learned about Pascal internals.

Pascal Com pilers and Interpreters

The statements of a high-level 
language such as Pascal are called a 
source program. The Pascal compiler 
translates the source program into a 
semantically equivalent program that 
can later execute on the micro.

Some Pascal compilers translate the 
source program into machine code, 
which is directly executable by the 
computer. M ost micro-based Pascal 
compilers translate the source program 
into P-code. P-code, however, cannot 
be directly executed by the computer. 
Instead, it needs to be interpreted.

Interpreters spend a large amount of 
execution time determining the desired 
operations to be carried out on behalf of 
the program. (Most implementations of 
BASIC are interpreters.) A  compiler, on 
the other hand, determines the opera­
tions to be performed and creates code 
that reflects these operations. Then the 
code is executed at a later time. Since 
the operations are "predeterm ined" 
beforehand, a compiled program gener­
ally executes faster than an interpreted 
program. Pascal systems such as UCSD 
Pascal, Pascal/M and Tiny Pascal, com­
bine both concepts of compilation and

interpretation. So, the source is com ­
piled, which predetermines the opera­
tions to be performed, but the resultant 
P-code is interpreted by the P-machine.

The P-M achine

M ost m icro implementations of 
Pascal are based on a 16-bit pseudo­
machine model. The pseudo-machine, 
often called the P-machine, "execu tes" 
P-code as its machine language. The 
P-machine performs its computations 
through stack operation.

A  stack is a data structure that is 
used to store data. The stack consists of 
m ultiple "s lo ts "  into which data may 
be stored, and from which the same 
data may be retrieved. The stack 
poin ter always points to the next slot 
available for data storage.

There are two operations that may 
be performed on the stack. PUSHing a 
value onto the stack means that a given 
data value is stored into the slot in­
dicated by the stack pointer. A fter the 
value is PUSHed, the stack pointer is 
altered to point to the next available 
slot. Conversely, POPing a g iven  data 
value means that the stack pointer is 
altered to point to the last used slot, 
and the value occupied by that slot is 
returned to the program.

The P-machine is actually an inter­
preter that is written in the assembly 
language o f the micro. This interpreter 
simulates the operations o f the hypo­
thetical stack-oriented computer. The 
interpreter handles all o f its operations 
as if it were a 16-bit computer by emu­
lating all o f its elementary operations 
(arithmetic, comparisons, input, etc.) 
using 16-bit data and stack operations. 
Each slot o f the stack can accom m o­
date a 16-bit data item. When exe­
cuting P-code "in stru ction s ," the 
P-machine expects the operands to be 
on the stack. The P-machine then car­
ries out the computations and places 
the results back onto the stack.

No. 44 -  January 1982 MICRO -  The 6502/6809 Journal 103



Figure 1 is an example o f a typical 
stack operation. W e want to add two 
variables (B and C) and assign the sum 
to  a third variable (A ). The instruction 
is shown on the left, while the contents 
o f the stack after the operation is 
shown on the right.

Instruction  1 shows the stack before 
any operations take place. Instruction  2 
PUSHes the value o f variable B onto 
the stack, thereby incrementing the 
stack pointer. Instruction  3  PUSHes 
the value o f variable C  onto the stack, 
also incrementing the stack pointer. In ­
struction 4 POPs the value o f C  o ff the 
stack, POPs the value o f B o ff the stack, 
performs the addition, and finally 
PUSHes the sum onto the stack. The 
stack pointer is altered to point to the 
next available slot (previously occupied 
by C ). Finally, instruction  5 POPs the 
sum o ff the stack and stores the result 
in variable A. The stack pointer is left 
pointing to  the same slot as before the 
series o f operations was executed.

P-Code Instructions

Instructions direct the P-machine to 
perform certain stack operations. These 
instructions are referred to as "P-code 
instructions”  or just "P -cod e ." It is the 
job o f the com p ile r  to convert the 
Pascal source statements to "P -code.”  
A fter analyzing the Pascal source state­
ments, the compiler generates the appro­
priate P-code to perform the desired 
program operations. Th is P-code is 
later executed by the P-machine. Ex­
ecution in this case really means that 
the P-code is interpreted by the 
P-machine.

T o  continue the above example, 
let's  look at the P-code produced by the 
Pascal language source statement in 
figure 2.

Th is is the example shown pre­
viously, using the mnemonics o f a 
typical P-machine. Table 2 describes 
the mnemonics that are used in some 
typical Pascal implementations. Below 
is another example for a more complex 
arithmetic statement:

A : =  B +  C DIV (D - 6);

In figure 3, the compiler has to work 
a little  harder to  analyze the statement 
and generate the appropriate P-code. 
The operator precedence directs the 
com piler to  first generate the P-code for 
the D IV ide operation. (D ivision  is per­
formed before addition because division 
has a higher operator precedence. See 
table 1.) Because o f the parenthetical 
expression (D  - 6), the P-code for that 
operation must be generated before the

Figure 1: Typical Stack Operation

Instructions Stack Contents Stack Pointer

1. Before any operations
*—next available 

[stack empty)

2. Load stack with B

next available

3. Load stack with C

next available

4. Add top two values on stack, 
deleting those values, and 
place sum on stack

B +  C

next available

5. Store value on top of stack in A t  -next available 
[stack empty]

Figure 2 Resultant P-code:

A : =  B +  C;

I  LOD B load stack w ith  value o f B 
)  LOD C  load stack w ith  value o f C  
\ OPR AD D  add tw o values on top o f stack 
/ STO  A  store top o f stack in A
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Figure 3

LOD B

LOD D  — i 
LIT 6 U  D-6 
OPR s u b J

- C  DIV (D  - 6)
- B  + C  D IV  (D - 6)

STO A

Table 1: Operator Precedence

N O T highest

* D IV  M O D  A N D

+ -  OR T
= < > <  < = >  > = lowest

Table 2: P-Code Instructions

The fo llow ing table is a list o f the P-code instructions that are used by 
this version o f T IN Y  Pascal PLUS + . The P-codes represent the instruction 
set o f a hypothetical 16-bit stack machine sim ilar to the one described by
Wirth in his ALG O RITH M S + D A T A  STRUCTURES = PROGRAMS.

Opcode
(Hex)

Operand 
M nem onic (Dec) Description

00 LIT n Load literal constant to (SP)
10 OPR 0 Return from procedure
10 OPR 1 Negate (SP)
10 OPR 2 Add (SP) to ( S P - 1)
10 OPR 3 Subtract (SP) from (SP -  1)
10 OPR 4 M ultip ly  (SP -  1) by (SP)
10 OPR 5 D ivide ( S P - 1) by (SP)
10 OPR 6 Test for odd
10 OPR 7 (SP -  1) modulo (SP)
10 OPR 8 Test for (SP - 1 )  =  (SP)
10 OPR 9 Test for (SP -  1) >  (SP)
10 OPR 10 Test for (S P -1 ) <  (SP)
10 OPR 11 Test for (S P -1 ) >  = (SP)
10 OPR 12 Test for (SP -  1) <  (SP)
10 OPR 13 Test for (S P -1 ) <  =  (SP)
10 OPR 14 (S P -1 )  OR (SP)
10 OPR 15 (S P -1 ) A N D  (SP)
10 OPR 16 N O T  (SP)
10 OPR 17 Shift le ft (SP)
10 OPR 18 Shift right (SP)
10 OPR 19 ISP) +1
10 OPR 20 (SP) -  1
10 OPR 21 Copy (SP) to (SP+1 )
20 + v LOD d Load (SP)
20 + X‘F' LOD 0 Load from absolute addr (SP)
30 + v STO d Store (SP)
30 + X ‘F’ STO 0 Store at absolute addr (SP)
40+ v C AL a Procedure call
40 + X 'F1 C AL 0 Call proc at absolute addr (SP)
50 IN T n Increment stack pointer by n
60 JPC a fump to location a if low  order bit

61 JPC a
(SP) = 0
jump to location a if  low  order bit

6F JPC a
(SP) =  1
Jump unconditionally to location a

70 CSP 0 Input a single character
70 CSP 1 Output a single character
70 CSP 2 Input an integer
70 CSP 3 Output an integer
70 CSP 4 Input a hexadecimal number
70 CSP 5 Output a hexadecimal number

(Continued)

P-code for the D iv id e  operation is com­
pleted. Finally, because o f operator 
precedence rules, the P-code for the 
AD D ition  operation is generated.

M ore Exam ples

Listing 1 is a sample Pascal source 
program that performs some elem en­
tary arithmetic operation. The program 
does not perform any useful work and 
is on ly meant to illustrate the fo llow ­
ing examples.

Listing 2 shows the P-code that is 
generated by the com piler for the 
Pascal program o f listing 1. The listing 
shows the Pascal source statements 
and the respective P-code instructions 
generated for that statement. The 
listing also shows the memory location 
at w hich the P-code is temporarily 
stored and the internal format o f the 
P-code.

Listing 3 is a Pascal program called 
DISASSEM which can disassemble the 
P-code. This program disassembles only 
the P-code generated by the T IN Y  
Pascal PLUS + compiler, but the same 
technique may be used to disassemble 
any P-code, provided that the user is 
aware o f the internal format o f his Pas­
cal system 's P-codes. Table 2 shows the 
P-code formats for this implementation.

Listing 4 is a sample disassembly of 
the Pascal program from listing 1. 
Listing 4 was produced by the DIS­
ASSEM program.

Arnie Lee is a data base analyst for a large 
manufacturing firm  in the Grand Rapids, 
M ich igan  area. H e is interested in all types 
o f com puter languages for m icros, and 
hopes to  develop  data base systems for 
these sm aller machines. He is co-author o f 
Tiny Pascal and the author o f  the PET  
Machine Language Guide.
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MICRObits (continued)
Table 2 (Continued)
70 CSP 6
70 CSP 8
70 CSP 9

70 CSP 10
70 CSP 11

70 CSP 12

70 CSP 13
70 CSP 14

70 CSP 15

70 CSP 16

70 CSP 17

70 CSP 18
70 CSP 19
70 CSP 20
70 CSP 21
AO + v LO D X d
B0 + v STOX d

Read keyboard w ithout return key 
Output a string
GRAPHICS set graphics mode for or 
Lo-Res graphics mode for Apple II 
COLOR sets color for Apple II or PET 
P LO T  point at (SP -  1,SP) for PET 
and Apple II Lo-Res graphics 
P O IN T  function at (SP -  1,SP). For 
PET returns 0 if point is o ff and 
returns 1 if point is on. For Apple II 
returns the number o f the Lo-Res 
color.
TE X T  sets text (non-graphics| mode 
H GRAPHICS sets Apple II Hi-Res 
graphics mode
HCO LO R sets color for Apple II Hi- 
Res graphics
H P LO T  Hi-Res plot at (SP -  1,SP) for 
Apple II
H PLO T  Hi-Res plot from (SP -  3,
SP -  2) to (SP -  1,SP) for Apple II 
ABS(SP) absolute value function 
SQR(SP) square o f value 
PDL(SP) read paddle 
TO N E  play tone on speaker 
Load w ith  index (SP)
Store w ith  index (SP)

The stack pointer is SP. It points to the top element on the stack. (SP) 
represents the contents o f the top element. The address a is a P-codc address. 
The displacement d is the displacement from a base address. The static level 
difference v is used by procedure calls to isolate variables. The number n is a 
numeric constant.

L is t in g  1

1: ( *  SAM PLE P A SC A L  PROGRAM TO DEMONSTRATE SOME 
2 : OF THE A R IT H M E T IC  STATEMENTS IN  OF T H IS
3: IM PLEM ENTAT IO N  OF P A SC A L . * )

4:
5: CONST C R =13 ;
6:
7: VAR A . B . C :  IN T EG ER ;
8:
9: BEGIN
10 A :■= 0 ; ( *

11 A : *  B ; ( *
12 A  :=  B +  C ; ( *
13 A  :=  B  -  C ; ( *
14 A  :»  B *  C ; ( *
15 A  :=  B D IV  C ; ( *
16 A  :=  B MOD C ; ( *
17 A  : *  S Q R (B ) ; ( *
18 END.

CONSTANT A SS IG NM ENT  * )  
V A R IA B L E  A SS IG NM ENT  * )  
A D D IT IO N  * )
SU BTRA C T IO N  * )  
M U L T IP L IC A T IO N  * )  
D IV I S IO N  * )
MODULO D IV I S IO N  * )  
SQUARE FUNCT IO N  * )

* * *  18  L IN E S  IN  F I L E  * * *

L is t in g  2

T IN Y  PASCAL PLUS+ FROM ABACUS SOFTWARE

ADDR R EL . CODE 0PND. ADDR SOURCE CODE

0
0
0

( *  SAMPLE PASCAL PROGRAM TO DEMONSTRATE SOME 
OF THE A R ITH M ET IC  STATEMENTS IN  OF T H IS  
IMPLEM ENTATION  OF PASCAL. * )

8600 0 JPC

u
0

15 0
CONST C R =13 ;

(Continued)

The Index
Over 12,000 magazine and 
newsletter articles, editorials, and 
columns from  magazines such as 
M ICRO , B Y TE , C O M P U T E !,
Interface Age. O ver 40 magazines 
and newsletters indexed by machine 
types like Apple, Atari, TRS-80, and 
more. Order from  your local 
computer store. Price $14.95 plus 
50t shipping.

M issouri Indexing 
P.O . Box 301 
St. Ann, M O  63074 
(213) 997-6470

OSI Software
Universe (by the author o f Galaxian) 
is a super smooth arcade game 
played by a keyboard or joystick — 
$14.95. Edit A ll includes a full 
screen editor, scroll w indow  output, 
fu ll cursor control and m ore —
$19.95. For C1P, C2-4 systems.

D M P  Systems
319 Hampton Boulevard
Rochester, N Y  14612

Ohio Scientific C4P
Games: G alactic Trader, Drag Racer
II, M iss ile  Defense, Shuffle Bowling, 
Lunar Lander and more! M any w ith  
graphics, real tim e action, color and 
sound. O ther programs: Transform er 
Design, H om e Budget. Send SASE 
for catalog to:

Ron Lashley Software 
2934 W. M issionwood Circle 
Miramar, FL 33025

OSI Non-Symbolic Disassembler
N ow  look  at machine code programs 
in disassembled format. Standard 
6502 mnemonics. Screen control 
features, step through m em ory to 
look at RO M  and RAM  routines.
Runs in under 2K memory. Autoload 
cassette on ly $9.95. A  real 
programmer's tool.

Computer Science Engineering 
10 Liberty Avenue 
Burlington, M A  01803

Medical Computer Journal
The journal for computer use in 
daily practice. Programs, system 
description, laboratory, original 
articles. Bound Vol. I —  $17.00, 
subscriptions — $15.00/year.

M edical Computer Journal 
A. Ghaussey 
42 E. High Street 
East Hampton, C T  06424

(Continued on page 109)
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J A Y  R O S E N B E R G ’ S

SUPER
SKETCH

T H E  U L T IM A T E  

G R A P H IC S  PROGRAM

*  K E Y B O A R D  O R  

P A D D L E  C O N T RO L

*  DRAW  A L P H A - .N U M E R IC S

O F  A N Y  S I Z E ,  C O L O R  O R  A N G L E

*  M E R G E  A N Y  H I- R E S  

P IC T U R E S  T O G E T H E R

*  C R E A T E  A N D  S A V E  S L I D E  SH O W S

*  M OVE E N T IR E

H I- R E S  P IC T U R E S  AN YW H ERE  

O N  T H E  S C R E E N

*  A P P L E  1 1 +  <J8K D IS K

TO O R D E R :  S E N D  $ 2 ' * .  9 5  TO 

J A Y  R O S E N B E R G 'S  S U P E R  SK ET C H  

5  F R A S E R  A V E .

M O N T IC E L L O . N . Y .  1 2 7 0 1  

N . Y . S .  R E S ID E N T S  A D D  7%  S A L E S  T A X

New
MICRO

Department

•  If you have an idea w hich  is not su ited fo r a 
lengthy artic le , but is nonetheless interesting 
and useful, subm it it to M ICRO’S Short 
Subjects departm ent.

•  W rite-ups fo r this section  should be brief 
and concise. Cover your top ic in jus t a few 
paragraphs. W e’ ll a lso accep t short listings.

•  C ontributors to this section w ill not be paid, 
but w ill receive fu ll c red it and 
acknow ledgem ent w ith  a byline.

The Software Management System
Disk Library is an elegant, user-oriented system for creating and maintaining a thorough, cross-referenced Index of all 
your disk-based programs and data files. It provides for Automatic entry into your Library file of the full catalog of any Apple* 
diskette. Disks formatted under other operating systems (such as Pascal and CP/M *) are easily entered from the keyboard. 
Written entirely in machine code, Disk Library's operation is both smooth and swift.

EASY TO OPERATE
Menu-driven •  User-delinoble prompt defaults 
Single keystroke operation  •  Full featured Editing  

Super fast Sorts (1200 items in 4 sec .!)

W orks with oil disks created under DOS 3 .1, 3 .2  and 3 .3  

User definable P rog ram  Types (e .g ., Business, G am e, Utility) o f  up to  15 
characters each can be assigned to each program  entry w ith  single keystroke 
or v ia  block octions.

On-screen and printed Sum m arie s , by File Type (Inter, Applesoft, Binary, 

Text) and by Program  Type.
B lock A c tion s (g loba l editing/deleting)

Instant Sea rch e s . .  . find any item in 1/3 sec.
Append  n ew  files to  existing ones, in m emory or on  disk

U n ique F e a tu re : User con redefine the Disk Volum e Num ber displayed by
the DOS C ata log Comm and

Assign a  unique Identifier and Title to  each disk in your library 
Printed Reports a re form atted fo r eosy reodibility

EASY TO ORDER:
Use your Visa or MasterCard 

ANYDAY, ANYTIME

TOLL FREE: 1-800-331-1750 (For orders only)
Ask for operator 948, Dept. 400 
(In O kla .): 1 -800-722-3600 Operator 940

O r send check o r money order to: 
Florida residents odd 4%  soles tax

PRICE: $39.95
W H A T  Y O U  NEED:
•  A 48K Apple II or II + with DOS 3.3
•  A desire fo gel organized'

■  ■MODULAR  
□  ■M E D IA
(Special Introductory offer 
until Feb. 28. 1982) $49.95 (Regular Price)

EASY TO LEARN
The 75 page, professionally prepared User's G u ide is oriented to  the needs 
o f  beginners and experts

Incls.: Tutoriols, Reference and Applications Sections, ond Index

r : OD
L I t± t iEDI
11060 Paradela St., Miami, FL 33156 (305 ) 661-7310 
D evelopers/Publishers o l Innovative S oftw are

• Apple. Apple II and Apple II + ore registered trademarks of Apple Computer. Inc 

CP/M is o registered trademark of Digital Research. Inc
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MICRObits (continued)
L is t in g  2  (Continued)

8603 1 IN T 0 6

8606 2 L IT 0 0

8609 3 STO 0 3

860C 4 LOD 0 4

860F 5 STO 0 3

8612 6 LOD 0 4

8615 7 LOD 0 5

8618 8 OPR 0 2

861B 9 STO 0 3

861E 10 LOD 0 4

8621 11 LOD 0 5

8624 12 OPR 0 3

8627 13 STO 0 3

862A 14 LOD 0 4

862 D 15 LOD 0 5

8630 16 OPR 0 4

8633 17 STO 0 3

8636 18 LOD 0 4

8639 19 LOD 0 5

863C 20 OPR 0 5

863F 21 STO 0 3

8642 22 LOD 0 4

8645 23 LOD 0 5

8648 24 OPR 0 7

8648 25 STO 0 3

864E 26 LOD 0 4

8651 27 CSP 0 19
8654 28 STO 0 3

8657 29 OPR 0 0

1 VAR A ,B ,C :  INTEGER;

1
1 BEG IN
1 A  :=  0 ;  ( *  CONSTANT ASSIGNMENT * )

* * * * A D D R  AT 0  CHANGED TO 1

4 A  := B ;  ( *  V A R IA B LE  ASSIGNM ENT  * )

6 A  :=  B + C ;  ( *  A D D IT IO N  * )

10 A  : *  B  -  C ;  ( *  SUBTRACTION  * )

14 A  :=  B *  C ;  ( *  M U LT IP L IC A T IO N  * )

18 A  :=  B D IV  C ;  ( *  D IV IS IO N  * )

22 A  :=  B MOD C ;  ( *  MODULO D IV IS IO N  * )

2 6  A  : =  S Q R ( B ) ; ( *  SQUARE FUNCTION  * )

29 END.

* * *  LENGTH OF P-CODE I S  92

L is t in g  3

1: ( *  D IS A S S E M  -  A  P-CODE D ISASSEM B LER

2:
3: BY A R N IE  LEE
4: ABACUS SOFTWARE

5: P .O . BOX 7211
6: GRAND R A P ID S ,  M I 495 1 0

7:
8: T H IS  PROGRAM W ILL WORK ON E IT H ER  THE PET OR APPLE I I .

9: IT  ASSUM ES THAT THE P-CODE F IL E  TO BE D ISASSEM BLED

10: HAS ALREADY BEEN LOADED BY AN A LTERN ATIVE METHOD.

11:
12: * )
13: CONST C R -1 3 ;
14: F A L S E = 1 ;
15: TRUE=0;
16:
17: VAR STARTLO C.N U M IN STR ,

18: LA ST P C O D E .P C T R ,IN ST R ,

19: M O D IF IE R ,  O PERAND:IN TEG ER;

20:
21: BEG IN
22: N U M IN STR := 0 ;
23: L A S T P C O D E i 'F A L S E ;
24: W R IT E ! ' ENTER P-CODE START IN G  L O C A T IO N S  ' ) ;

25: R E A D (P C T R l) ;
26: W HILE LA ST PC O D E*FA LSE  DO
27: BEG IN
28: IN ST R :*M E M (P C T R ) SHR 4 ;

29: M O D IF IE R : * ! (M E M (P C T R ) ) SHL 1 2 ) SHR 12;

30: OPERAND: =M EM (PCTR+1) +  M EM (PCTR+2) SHL 8 ;

31: N U M IN ST R :“ NUM INSTR + 1 ;

1 32:
W R IT E (P C T R % ,‘ 1,M E M (P C T R )% ,1 1,M EM (PCT R +1)% . *  ' ,M EM (PCT R +2) % . ' ' ) ;

OSI BASIC LOAD & SAVE 
w/Fllename
T ired  o f LO A D  SAVE times, tape 
documentation? Cry no more. N ow  
SAVE w ith  filenames on your 
cassette programs. LO AD  by 
filename. G ives directory o f tape as 
you go. Employs a token I/O  system 
to decrease tape I/O  by 50% —
$10.95.

Computer Science Engineering 
57 Beals Street, Rm. 57-12 
Brookline, M A  02146

Graphics Utility for the Apple II
Ampergiaph  adds 21 Applesoft 
commands which a llow  effortless 
generation o f graphs o f scientific or 
financial data. The imbedded 
commands include &.SCALE,
& L IM IT , &AXES, &GRID ,&FRAM E, 
& LO G X , & LO G Y , &LABELAXES, 
&LABEL, & D RAW , &PENUP, 
&ERRORBARS, etc. System: DOS 
3.3, 48K — $25.00 ($1.00 shipping). 

Madwest Software 
Department M  
P.O. Box 9822 
Madison, W I 53715

Commodore VIC 20
3K M em ory Expansion — $59.95 
ppd. Plugs in in seconds. VIC 
Graphic Manual —  $11.95. M ost 
com plete documentation on Hi-Res 
w ith  tape. Joystick Software:
Spider’s Parlor, Packman, U .F .O ., 
Asteroids, SJ S lither — $5.95 each. 
SASE brings information.

Peripheral Products 
3030 So. Verm ont Avenue 
Royal Oak, M I 48067

Wanted: OSI 300 board and...
early 400 series boards, 
documentation and catalogs from 
1977 and earlier.

Edward H. Carlson 
3872 Raleigh Drive 
Okemos, M I 48864 
(517) 349-1219

Adventure #1 — Murder Mansion
You and six other people are 
exploring a three-story mansion for a 
hidden treasure. But watch out'. 
Someone has decided to get greedy 
and is k illing the others. You could 
be next! 8K OSI C1P-C4P — $12.95. 
32K TRS-80 M odel I and HI 
(graphics) —  $15.95.

Com p-U-Gam e Software 
P.O . Box 802 
Nevada, M O  64772

JM CftO
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Listing 3 (C ontinued)

3 CASE IN STR  OF
3 0: W R IT E C L IT  '. M O D IF I E R # , ' ' .OPERAND#,CR)
3
3

1: BEG IN  
W R IT E C 0 P R  ' ) ;

3 CASE OPERAND OF
3 0 :  W R IT E ! 'R E T U R N ');
3 1: W R IT E ! 'N E G A T E ') ;
4 2 :  W R IT E ( 'A D D ') ;
4 3 :  W R IT E ! 'S U B T R A C T ') ;
4 4: W R IT E ! 'M U L T IP L Y ') ;
4 5: W R IT E ! 'D I V I D E ') ;
4 6: W R IT E ! 'T E S T  O D D ') ;  

7 : W R IT E ! 'M O D U L O ') ;4
4 8 :  W R IT E C  ■ ' ) ;
4 9: W R IT E ! ' <> ' ) ;
4 10 : W R IT E C  <  ' ) ;
4 11 : W R IT E C  > *  ' ) ;
5 12 : W R IT E C  > ' ) :  

1 3 : W R IT E C  <« ' ) ;  
1 4 : W R IT E C  OR ' ) ;  
15 : W R IT E C  AND ' ) ;  
1 6 : W R IT E C  NOT ' ) ;

5
5
5
5
5 1 7 : W R IT E C  SHL ' ) ;

5 18: W R IT E C  SHR ' ) ;
5 19: W R IT E C  +1 ' ) ;  

2 0 : W R IT E C  - 1  * ) ;  
2 1 : W R IT E ! 'C O P Y ') 
E L SE  W R IT E ! 'IN V A L ID ')

5
59
6 0
6 END;
62 W R IT E (C R ) ;
6 3 END;

W R IT E C L 0 D  '. M O D IF I E R # , ' ' ,0PERAND #,CR )64 2 :
65 3 : W R IT E ! 'S T O  '. M O D IF I E R # , ' ' , OPERAND#,CR)
6l 4 : W R IT E ! 'C A L  '. M O D IF I E R # , ' ' .OPERAND#,CR)
67 5: W R IT E ! 'IN T  '. M O D IF I E R # , ' ' .OPERAND#,CR)
68 6: W R IT E ! 'J P C  '. M O D IF I E R # , ' ' .O PERAND#,CR)
69 7: BEG IN
70 W R IT E ! 'C S P  ' ) ;
71 CASE OPERAND OF
72 0 :  W R IT E ! 'IN C H R ') ;
73 1 : W R IT E ! 'O U T C H R ') ;
74 2 : W R IT E ! ' IN N U M ');  

3 : W R IT E ! 'O U T N U M ') ;75
76 4 :  W R IT E ! 'IN H E X ') ;
77 5 : W R IT E ! 'O U T H E X *);
78 6 :  W R IT E !1 IN K E Y ' ) ;
79 8 : W R IT E ! ' OUTSTR ' ) ;
80 9 : W R IT E ! 'G R A P H IC S ') ;  

10: W R IT E C  C O L O R ') ;81
82 1 1 : W R IT E ! 'P L O T ') ;
83 12: W R IT E ! 'P O IN T ') ;
84 13: W R IT E ! 'T E X T ') ;
8 5 14: W R IT E ! 'H G R A P H IC S * );  

1 5 : W R IT E ! 'H C O L O R ');86
87 16: W R IT E ! 'H P L O T  X . Y ') ;
88 17: W R IT EC H P LO T  X .Y  TO A . B 'k  

18: W R IT E ! 'A B S ') ;89
90 19: W R IT E ! 'S Q R ') ;  

2 0 : W R IT E ! ' P D L ' ) ;91
92 2 1 : W R IT E ! 'T O N E ')
93 E LSE  W R IT E ! 'IN V A L ID ')
94 END;
95 W R IT E (C R ) ;
96 END;
97 10: W R IT E ! 'L O D X ' .M O D IF IE R # , '  ' . O PER A N D # ,C R );
98 11: W R IT E ! 'S T O X ' .M O D IF IE R # , ' ' ,O PER A N D # .C R ):
99 1 5 : B EG IN  L A ST PC 0D E :*T R U E; W R IT E ( 'E O F  '. C R )  E>
100 E L S E  W R IT E C IN V A L ID  P-CODE IN S T R . ')
10 END;
102 P C T R i 'P C ' R « 3 ;
10 NUM INSTR: ■NUM INSTR + 1 ;
104 END;
105 W R IT E C #  IN STR U C T IO N S  D E C 0 D E D -> '.N U M IN S T R # .C R ) :
106 END.

* * *  106 L IN E S  IN  F IL E  * * *

ABACUS SOFTWARE 
T IN Y  PA SC A L  IN TERPRETER

ENTER F IL E  NAME OF P-CO DE D IS A S S E M

TRACE A C T IV E ( Y / N ) ?N

ENTER  P-CO DE ST A R T IN G  L O C A T IO N -) 8000

8 0 0 0  0 0 6 F  0 0 0 1  0 0 0 0  JP C  15 1
8 0 0 3  0 0 5 0  0 0 0 6  0 0 0 0  IN T  0  6
8 0 0 6  0 0 0 0  0 0 0 0  0 0 0 0  L IT  0 0
8 0 0 9  0 0 3 0  0 0 0 3  0 0 0 0  STO 0 3
8 0 0 C  0 0 2 0  0 0 0 4  0 0 0 0  LOD 0 4
8 0 0 F  0 0 3 0  0 0 0 3  0 0 0 0  STO 0  3
8 0 1 2  0 0 2 0  0 0 0 4  0 0 0 0  LOD 0  4
8 0 1 5  0 0 2 0  0 0 0 5  0 0 0 0  LOD 0  5
8 0 1 8  0 0 1 0  0 0 0 2  0 0 0 0  OPR ADD
8 0 1 B  0 0 3 0  0 0 0 3  0 0 0 0  STO 0  3
8 0 1 E 0 0 2 0  0 0 0 4  0 0 0 0  LOD 0  4
8 0 2 1  0 0 2 0  0 0 0 5  0 0 0 0  LOD 0  5
8 0 2 4  0 0 1 0  0 0 0 3  0 0 0 0  OPR SUBTRACT 
8 0 2 7  0 0 3 0  0 0 0 3  0 0 0 0  STO  0  3
8 0 2 A  0 0 2 0  0 0 0 4  0 0 0 0  LOD 0  4
8 0 2 D  0 0 2 0  0 0 0 5  0 0 0 0  LOD 0  5
8 0 3 0  0 0 1 0  0 0 0 4  0 0 0 0  OPR M U L T IP LY  
8 0 3 3  0 0 3 0  0 0 0 3  0 0 0 0  STO 0  3
8 0 3 6  0 0 2 0  0 0 0 4  0 0 0 0  LOD 0  4
8 0 3 9  0 0 2 0  0 0 0 5  0 0 0 0  LOD 0  5
8 0 3 C  0 0 1 0  0 0 0 5  0 0 0 0  OPR D IV ID E  
8 0 3 F  0 0 3 0  0 0 0 3  0 0 0 0  STO 0  3
8 0 4 2  0 0 2 0  0 0 0 4  0 0 0 0  LOD 0  4
8 0 4 5  0 0 2 0  0 0 0 5  0 0 0 0  LOD 0  5
8 0 4 8  0 0 1 0  0 0 0 7  0 0 0 0  OPR MODULO 
8 0 4 B  0 0 3 0  0 0 0 3  0 0 0 0  STO  0  3
8 0 4 E  0 0 2 0  0 0 0 4  0 0 0 0  LOD 0  4
8 0 5 1  0 0 7 0  0 0 1 3  0 0 0 0  C SP  SQR
8 0 5 4  0 0 3 0  0 0 0 3  0 0 0 0  STO 0  3
8 0 5 7  0 0 1 0  0 0 0 0  0 0 0 0  OPR RETURN 
8 0 5 A  OOFF OOFF 0 0 0 0  EOF

# IN ST R U C T IO N S  DECODED— >62

* * *  E X IT  PA SC A L  IN T ER P R ET E R  * * *
3 2 5 5  IN ST R U C T IO N S  EXECUTED 
H IG H E S T  STA C K  A D D R E SS  U SED  ■ S

Listing 4

IM CRO

THE ULTIMATE 
HI-RES SCREEN PRINT PROGRAM FOR 
THE EPSON MX-80 OR MX-100

• Totally menu-driven, leading the user 
through the selection process.

• Single keystroke menu selection.
• Stacking of several images for 
subsequent. UNATTENDED printing.

• Inverse and OVERLAYED printing.
• Picture pre-view (including inverse 
and overlayed).

• Load images from disk automatically.
• Centered output, user titles... more.

The prog ram  requires a  48K App le  II. or A pp le  II plus 
w ith DOS 3  3 . a n a  a n  Epson MX-80 or a n  MX-100 
(e q u ip p ed  w ith the G raftrax op tion ) ECHO m ay be  
used with the following para lle l in terface ca rd s 

1) A pp le  2 ) Epson 3 ) Tym ac or 4 ) CC S .

Price: $49.95
Dealer inquiries invited.

(N  J  a d d  5% sa les fax. Foreign o a d  S5.00 a ir m a il) 

Send c h e c k  or m oney order to:

HadUarE
P.O. BO X 871. N. ARLINGTON. NJ 07032

'A p p le  — T ra d e m a rk  o f A p p le  C o m p u te r  m e



APPLE • ALTOS • ATARI • M AXELL • DYSAN • EPSON • C C S  • SHARP « C A S IO  • HP • VERBATIM « M EM QREX » SOROC^_CQRVUS_!_APDS

I

A /1IC R O
BUSINESS W O RLD INC. 
Information Line (213) 996-2252 
TOLL FREE MAIL ORDER LINES
(800) 423-5886 outside cam.

COMPUTERS
^ n p p f c  c o m p u t e r

O u r
P r i c e SAVE

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

S 1330 .00
1430.00
1530.00
1 725 .00
39 15 .0 0

$9 9 9 .0 0

S P E C IA L
C A L L

29 9 7 .0 0

$3 3 1 .0 0

$
$
1

918.00

A L T O S  8 C S  8 0 0 0 - 1 5  » 9 0 .0 0 4 4 5 0 .0 0 1 5 4 0 .0 0  J

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

N E C  P C  8 0 0 1 1 2 9 5  0 0 10 5 0 .0 0 2 4 5 .0 0  J

A T A R I  P E R S O N A L  

C O M P U T E R S L is t
O u r

P r i c e

\
S A V E

4 0 0  16K B y'es o f  R am 5 9 5  0 0 3 3 7 .45 2 5 7 .0 5
800 16K Bytes o f R a m $1 08 0  00 7 3 9  00 3 3 2 .0 0
4 1 0  P ro g ra m  R ec o rd er 90 .0 0 7 7 .0 0 13 .0 0
810 Disk D rive 6 0 0  00 4 5 7 .0 0 1 4 3 .00
825 Printer (80  c o l-  

C e n tro n ic  737) 9 9 9  9 5 7 6 9 .0 0 2 3 0 .0 0
820 Printer (40  COl 

im p a c t) 4 5 0  00 3 5 3 .0 0 97 .0 0
830 A co u stic  M o d e m 200.00 1 5 5 .00 4 5 .0 0
850 In te r la c e  M o d u le 2 2 0 .00 1 9 2 .00 4 8 .0 0
A tari V is ic a lc 2 0 0 .00 1 6 4 .00 36 .0 0
A tari 4 0 0 -16K 5 9 5  0 0 3 2 7 .0 0 3 0 4 .00

Whol H E W L E T T
mL'H M  P A C K A R D

H P -1 2 5  M ic ro c o m p u te r  3 7 6 0  0 0

3250.00
22 50 .00

HP-85 M ic ro c o m p u te r  
HP-83 M ic ro c o m p u te r  
16K E x p -M em o ry  

M o d u le  
G ra p h ic s  P lotter 72 25  
P e rso n a lity  M o d  

lo r 7225  
26 31B Im p a c t 'p r in te r  

h v y  d ty  
O p tio n  0 2 0  to r 26318  
8  Drives to  c h o o s e  from  

82902S
98 9 5 A  8 ” D u a l D riv e  

G ra p h ic s  T a b le t  9111A  

HP-41 C V  N e w  2.2  
b ytes  m e m  

HP-41-C C a lc u la to r  
C a r d  R e a d e r  for 

4 1 C V fC  
Printer (or 4 1 C V /C  
O p t ic a l W a n d  tor 

41 C V /C  
Q u a d  R a m  e q u a ls  

4  M e m . M o ds  
M e m o ry  M o d u le s  lo r  

4 1 C
HP-97 P ro g ra m b ie  

Printer 
H P-67 P ro g ra m b ie  

C a lc u la to r  
H P-34C P ro g ra m b ie  

S c ie n tific  
H P-38C P ro g ra m b ie  

Bus RJE 
HP-32E A d v  S c ie n tific  
HP-37E Business M g m t  

W e  c a rry  a  la r g e  in v e n to ry  o f  L ib raries , 
supplies .

295.00
2450.00

7 5 0 .00

3950.00  
150 0 0

1300 .00
68 5 0 .0 0  
20 50  0 0

3 2 5 .00
2 5 0 .00

2 1 5 .00  
3 8 5  00

125.00

9 5 .0 0

7 5 0  00

375.00

150.00

150.00
55.00
75.00

O u r
P r i c e

2 4 7 5 .0 0
1 7 7 7 .0 0

2 5 5 .0 0
2 0 7 5 .0 0

3 2 5 0 .0 0
12 5 .0 0

1 1 2 5 .0 0
5 5 0 0 .0 0  
1 6 7 8  0 0

2 5 0 .0 0
1 8 5 .0 0

1 6 2 .0 0
2 8 9 .0 0

9 7 .0 0

8 1 .0 0  

2 5 0 0

5 9 5 .0 0

2 9 5 .0 0

1 1 7 .0 0

1 1 7 .0 0
4 8 .0 0
5 7 .0 0

SAVE
7 6 0 .0 0

7 7 5 .0 0
4 7 3 .0 0

4 0 .0 0
3 7 5 .0 0

7 0 0 .0 0
2 5 .0 0

19 5 .00  
1 3 5 0 .0 0

3 7 4 .0 0

75 .0 0
65 .0 0

53 .0 0101.00
2 8 .0 0

1 4 .0 0

$
1 7 5 .0 0

8 0 .0 0

33 .0 0

33 .0 0  
7 .0 0

18 .0 0

a c c e s s o rie s  a n d

PRINTERS
EPSON
M X  8 0  FT 
M X  8 0  IM P A C T  
M X  7 0  IM P A C T  
M X  1 0 0
A P P L E  S I L E N T Y P E  6 4 5  0 0  

A N A D E X  9 5 0 1
NEC
5 5 1 0  
5 5 1 5  
3 5 1 0  
3 5 1 5
OKIDATA
M C R O H N E  8 0  
M IC RO LIN E 8 2  
M IC RO LIN E 8 3
PAPER TIGER
4 4 5 G  w ith  G ra p h ic s  
4 6 0 G  w ith  G ra p h ic s  
5 6 0 G  N e w  full size
DIABLO (LETTER QUALITY)
6 3 0  R 10 2  b id ir e c t io n a l  

tractors
1 6 4 0 K 1 0 9  k e y b o a r d  

frac to rs
6 3 0  R O  R e c e iv e  O n ly  2 .7 1 0 .0 0  
1650K  1 3 6  k e y b o a rd  

trac to rs

Our P rice  SAVE
7 4 5 .0 0  
6 4 5  0 0
5 0 0 .0 0
9 9 5 .0 0

5 4 9 .00
4 5 0 .00
3 9 0 .00
7 6 5 .00

1 9 6 .0 0
1 9 5 .0 0
1 1 0 .0 0  
2 3 0 .0 0

6 4 5 .0 0 2 9 9 .00 3 4 6 .0 0

1 6 5 0 .0 0 1299 .00 3 5 1 .0 0

3 1 9 5 .0 0
3 2 9 5 .0 0
2 4 9 5 .0 0
2 5 4 5 .0 0

24 4 5 .0 0
25 4 5 .0 0
1795 .00
1849 .00

7 5 0 .0 0
7 5 0 .0 0
7 0 0 .0 0
6 9 6 .0 0

5 4 5 .0 0  
6 4 9  0 0  

1 0 5 0  0 0

3 9 5 .00
5 4 9 .0 0
76 9 .00

1 5 0 .0 0
1 0 0 .0 0  
2 8 1 .0 0

7 9 5 0 0
1 .3 9 4 .0 0
1 .6 9 5 .0 0

69 5 .00
89 9 .00  

1.1 3 9 .0 0

1 0 0 .0 0
4 9 5 .0 0
5 5 6 .0 0

2 .9 6 5 .0 0  2 .3 5 0 .0 0

4 .0 0 0 .0 0 2 .8 9 9 .0 0
2.2 5 0 .0 0

4 . 0 0 0 0 0  3 .1 0 0 .0 0

1 ,1 0 0 .0 5
4 6 0 .0 0

SPECIAL OF THE MONTH
A P P LE  II PLUS _  
48K W/16K —
EXPANSION BOARD 64K

List price S1780.00 
Our price S1199.00

Save $581.00

APPLE II ST U D E N T .^ SYSTEM
A p p le  I I  P lu s  S y * t e m - 4 8 K  R A M  

D is k  I I  F lo p p y  D is k  &
In lc r f a c c  ( D O S  3 . 3 )
1 2 “ G r n .  P h s . V id e o  M o n i t o r

V

,1"'

MONITORS
lis t P r i c e  SAVE

N E C  G in -  Phs 12"  
B M C  G r e e n  Phs 1 2 "  
Zen ith  12"

$ 2 8 5 .0 0  2 3 9  9 9  5 4 4 .0 0
2 7 5 .0 0  2 2 9 .0 0  4 4 .0 0
1 5 9 .0 0  1 1 9 .00  3 0 .0 0

SANYO MONITORS
H ig h  R e s o lu tio n , N u m b e r  1 t e l l e r

1 3 “ C o lo r  (n ew ) 
h ig h  q u a lity  

1 2 “ G r e e n  P h osphorous  
1 2 “ B la c k  &  W h ite  
1 5 “ B la c k  8. W h ite  

9 “ B la c k  &  W h ite  
The Best Seller!

List
Our

Price SAVE

$ 5 5 0  0 0  
3 6 0  0 0  
3 4 0 .0 0  
3 7 0 0 0

3 8 8  0 0
2 4 0 .0 0
21 7 .00
235.00

$ 1 6 2 .0 0
1 2 0 .0 0
1 2 3 .0 0
1 3 5 .0 0

2 3 5 .0 0 1 4 5  00 9 0 .0 0

SOFTWARE
FOR APPLE II

A p p le  Fortran  
D O S  3  3  ( 1 6  Secto r]  
A p p le  PILOT (1 6  S e cto r)  
A p p le  FORTRAN  

(re q u ire s  A 2 B 0 0 0 6 )
(1 6  S e cto r)  

la n g u o g e  System  w ith  
A p p le  P a s c a l 

BPl G e n e r a l L e d g e r  
System  

BPi in v en to ry  P a c k a g e  
V is id e x  

V is ic a lc  
D e s k to p  P lan  II 
M ic r o la b  D a ta b a s e  
System
S to n e w a re  DB M a s te r  
M u s e  S u p e rte x 1 n 
S o fta p e  M a g ic  W m a o w

200.00
4 9 5  0 0

3 9 5  0 0  
3 9 5  0 0  
200.00 200 00 
200 00
1 5 0 .0 0  
2 2 9  0 0  
1 5 0  0 0  

9 9  0 0

39 9 .0 0

3 1 9  0 0
31 9 .0 0  
159 00  
159 00
159.00

1 1 9  00
189.00
1 1 9 .00  

72 .0 0

5 3 .0 0
1 5 .0 0
3 1 .0 0

9 6 .0 0

7 6 .0 0
7 6 .0 0
4 1 .0 0
4 1 .0 0
4 1 .0 0

3 1 .0 0
4 0 .0 0
3 1 .0 0
2 7 .0 0

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

B U Y  $10 0  o f  the 
F o llo w in g  Diskettes 
DYSAN
104 1 5 '  SOFT SECTOR  
104 1D  ^  M DBL 

DEN -SOFT SEC 
3 7 4 0  1 8 '  SOFT SECTOR  
3 7 4 0  1 D 8 ’  DBL 

DEN SOFT SECTOR
MAXELL
M D -1 5 *  SOFT SEC­

TOR DBL DEN  
M D -2  = "  SOFT 
SECTOR DBL SIDE*DBL 

DEN
FD-1 8 *  SOFT SEC 'DBL 

DEN
FD -2 8 '  SOFT SEC DBL 

SIDE/DBL DEN

L is t
O u r

P r i c e S A V E

PR IC E  PER DISKETTE
6  0 0  3 .9 9  $ 2.01

6 4 0 4 .6 0 1.80
7  25 4 .7 5 2 .5 0

1 0  75 6  90 3 .8 5

5 0 0 4.00 1 .0 0

7 0 0 4  9 0 2 .1 0

6 5 0 4  5 0 2 .0 0

8 5 0 5 .9 5 2 .5 5

TERMINALS
TELEVIDEO

9 1 0  
9 1 2 C  
9 2 0 C  
9 5 0 C

List 
6 9 9  0 0  
9 5 0  0 0  
9 9 5 .0 0  

1 .1 9 5  0 0

O u r
P r ic e
59 9 .00  
6 9 9  00  
7 9 5  00
94 9 .00

SAVE
100.00
2 5 1 .0 0
200.00 
2 4 6 .0 0

DRIVES

TEXAS INSTRUMENTS
Tl 9 9 /4 A  C o n s o le  N e w
im p ro v e d 9 5 0  0 0 3 8 5 .95 5 6 4 .0 5
1 0 "  C o lo r  M o n ito r  H ig h
R esolution 3 7 4  9 5 3 1 7 9 5 5 7 .0 0
32 K  M e m o ry  M o d u le 3 9 9  9 5 3 1 2  9 5 8 7 .0 0
S p e e c h  Synthesizer 149 9 5 127.95 2 2 .0 0
D isk M e m o ry  D riv e 4 9 9  9 5 3 9 0 .95 1 0 9 .0 0
RF M o d u la to r 4 9  9 5 4 2  50 7 .4 5
T e le p h o n e  C o u p le r

(M o d e m ) 2 2 4  9 5 185.95 3 9 .0 0
Prim er (So lid  S ta le ) 3 9 9  9 5 3 1 5 .9 5 8 4 .0 0

MODEMS
N O V A T O N  C A T  M O D E M 189 9 5 140 0 0 4 9 .9 5
N O V A T IO N  D C A T 199 0 0 150.00 4 9 .0 0
N O V A T IO N  APPLE C A T 3 4 9  0 0 3 1 0 0 0 3 9 .0 0
HAYES M IC R O M O D E M 3 7 9  0 0 2 9 5  00 8 4 .0 0
HAYES SM A R TM O D E M 2 7 9 .0 0 2 3 9  00 4 0 .0 0

CALCULATORS
C A S IO
H R -10 4 9  9 5 39 .0 0 1 0 .9 5
H R -12 5 4  9 5 42 .0 0 1 2 .9 5
FR -100 7 9  9 5 59 .0 0 2 0 .9 5
FR -1 21 0 1 2 9  9 5 99 .0 0 3 0 .9 5
PQ -20 2 9  9 5 23 .0 0 6 .9 5
L C -7 8 5 12 9 5 10.00 2 .9 5
IC - 3 1 6 5 12 9 5 10.00 2 .9 5
F X -6 8  Sc ientific 2 9  9 5 23 .0 0 6 .9 5
FX-81 Sc ientific 1 9 .9 5 1 7 0 0 2 .9 5
FX -3600P  S c ie n tific 3 9  9 5 29 .9 5 1 0 .0 0
FX-602P  “C o m p u te r

T a lk"  8 8  M e m o r ie s  P ro ­
g ra m m in g  U p p e r  8i
L o w e r C a s e  D o t  M a trix 1 2 9  9 5 9 9 .0 0 3 0 .9 5

FX-702P  S o lv es P ro b le m s
w ith  A lp h a -N u m e r ic
C la r ity , uses Basic
L a n g u a g e 1 9 9  9 5 1 5 9 .00 4 0 .9 5

TELE. ANSW. DEVICES
PH O N E  M ATE
9 0 0 1 1 9 .9 5 8 6  00 3 3 .9 5
9 0 5  R e m o te 1 9 9  9 5 144 00 5 5 .9 5
9 1 0 1 5 9  9 5 115.00 4 4 .9 5
9 2 0 1 9 9  9 5 14 4 .0 0 5 5 .9 5
9 2 5  R e m o te 2 3 9  9 5 17 3 .0 0 6 6 .9 5
9 3 0  R e m o te 2 9 9  9 5 21 6 .0 0 8 3 .9 5
9 5 0  R e m o te 3 3 9  9 5 24 5 .0 0 9 4 .9 5
9 6 0  R e m o te 3 9 9  9 5 28 8 .0 0 1 1 1 .9 5

INQUIRE

w/\<; s 
’ MVK I -C
i l l K l l l ) \  --S S
'  M I S I  \ <  r n > \

3 .0 5 0 .0 0  7 0 0 .0 0
4 .4 4 9 .0 0  9 0 1 .0 0
6 .4 5 0 .0 0  1 ,1 2 5 .0 0

/ V I I C R O  BUSINESS WORLD w ,„ \u< ko :/\\ 
V  • P r  ’ ■ ,  T o ;  W A R E H O U S E
'1 . ' ,L • '■ J .; r  i l f  u 18 72 0  O x n a rd . # 1 0 8  T a rz a n a . C A  9 1 35 6  

O U T S ID E  C A  C A L L  T O L L  F R E E  1 (800) 42 3 -5 8 8 6  IN  C A  (2 1 3 ) 99 6 -2 25 2

am 3*. »»>en»io* " » il* )*  catrjt 
O•o u t  t>* t-"BOrxl u»IM» M 

jar"*"!

E
C ert 

^  Ban
lie d  C h e c k  o r  M .O . C a s h /C re d it  C a rd (A llo w  2 

W ire  T ra n s fe r  w e e k s  c le a ra n c e  fo r ch e ck s)
I  c e io t CARD . __________________________________________

ooi*--------- -i
‘ 7 rT^nTe™ heTTQ ^n™ coffec\*!ypograph™ aTerror” Tti7s"aa su p ercedes a ll previous afls

MAXELL ■ HP • VERBATIM • MEMOREX • SO RO C  • CQ RVUS • PERSONAL SOFTWARE • C C S
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The B EST  games are from Creative Computing Software

1978: Adventure
1979: Air Traffic Controller
1980: Super Invader

1981: Blister Ball 
and Mad Bomber

Blister Ball
Blister Ball is the first completely original 
arcade-type game for a computer. Not a 
copy, not an adaptation, not a spinoff. Blister 
Ball is n ew - its  a new idea-better than 
Invaders, better than Circus, better than 
Asteroids, better than Galaxian. If you've 
played other games for hours, you’ll play 
B liste r Ball for days.

How does it work? Well, some mean but 
fun-loving aliens have produced some 
bouncing bombs. First they drop one and 
you've got to position yourself under it and 
zap it with your laser. If you miss, that's 
OK. It will bounce around, although each 
bounce is lower, and you have several 
chances to zap it. Got the hang of it? OK, 
here come two bouncing bombs. You zap 
them. Then you're faced with three, then 
four and five.

As they bounce longer and longer the 
walls begin to close in so you’re faced with 
either zapping the bombs or being hit. Each 
hit knocks you a little further toward the 
gutter. But you can survive two hits which 
is usually enough to zap all the bombs.

Feeling confident? Don't. Because after
5 bombs the murderous little devils drop 5 
bonus bombs, worth ten times as much. 
These don't bounce, so you get only one 
shot. You need nerves of steel and the 
reflexes of a tail gunner.

After you complete one round,the game 
starts again with bombs that bounce faster 
and lower (and are worth more) than the 
previous ones.

Blister Ball is a fantastic solo game. But 
there are two-player options as well in which 
players can play as a team or as opponents. 
Each player can move the entire width of 
the screen and zap any of the bombs. Here, 
you're not only trying to survive, but trying 
to outscore your opponent. The game has 
two skill levels.

Mad Bomber
In Mad Bomber you are faced with aliens 

in a huge ship hovering overhead. They 
have bomb racks which they constantly fill 
with bombs. Your object is to move from 
side to side on the ground and zap the 
bombs in the bomb racks or as they fall.

As the game progresses, the aliens fill 
up their bomb racks more quickly and the 
bombs fall faster. You lose after ten bombs 
have hit the area which you are defending.

Mad Bomber can be played by one player 
solo or by two players as a team or as 
opponents. Two skill levels.

Order Today

Blister Ball and Mad Bomber are available 
together for $24.95 on disk (DOS 3.2) only 
and require a 48K Apple with paddle 
controls. (We recommend using the Super 
Paddles from Peripherals Plus).

To order send $24.95 plus $2.00 shipping 
and handling to the address below. Credit 
card customers should include card number 
and expiration date of Visa, MasterCard or 
American Express card. Credit card orders 
may also be called in to our toll-free number 
in the continental U.S.

If you also wish to order a set of Super 
Paddles from our Peripherals Plus subsidiary, 
the cost is just $39.95. The paddles are 
backed by a 90-day limited warranty from 
the manufacturer as well as Peripherals 
Plus' moneyback guarantee of satisfac­
tion.

Blister Ball and Mad Bomber are colorful, 
challenging, fast and noisy. They are the 
games of the year from Sensational Soft­
ware.

c r e a t i v e
c o m p u t in g

Attn: Gladys
39 E. Hanover Avenue 
Morris Plains, NJ 07950 
Toll-free 800-631-8112 

In NJ 201-540-0445
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PROGRAMMER

P R O G R A M M E R  is a newsletter 
that offers tips on software 
technique and invaluable 
marketing information.

You ’ll learn w h o  
is se llin g  

so ftw are  and 
w h o  isn ’ t.
What markets 
are hot and what 

markets are dead.
Industry features keep you informed 
about y o u r  righ ts  as a free lan cer.

D o n ’t be w ith o u t it!

SEND CHECK O R  M ONEY ORDER TO: PROGRAMMER 
RO. BOX 3210 

MANCHESTER. N.H. 03105

NAME; .

ADDRESS:.  

C ITY :______ .S T A T E . _ar_

□  CHECK BOX FOR SAMPLE ISSUE-$2.00

OSI
LeMans

PAST  AC T ION  M ACH INE CODE R A C IN G  FROM DAVE ED J O N , THE W IZA RD  OF 6 5 0 2 ! 

YOUH •C H A LLE N G E R* I S  THE FAST EST  CAR ON THE IH A C K , BUT CATCHING 

P A S S IN G  SLOW ER C ARS CAN BE HAZARDOUS TO YOUR H nA LT H ! S E E  HOW FAR YOU 

CAN GO  ON ONE TANK OF FU EL W H IL E  T W IST IN G  AND DODG ING THROUGH THE 

P A C K . • • C l  C A SSET T E  O N L Y **  OF C O U RSE  I T ' S  GOT SO U N D ! - I T 'S  FROM 

PRETZELLAN D  I S N 'T  IT ?  8K  R E Q U IR E D  ............... * 9 . 9 5

YOUR ST A R  SECT O R  I S  UNDER ATTACK!

W H ILE  YOUR S H IE L D S  HOLD OU T .1 

n C E C M C C  Y O U 'V E  GOT TO hE P E L  THE - -
U E F E IM S E  ENEMY SP A C E C R A F T ! AS YOU

ROTATE AND THRUST YOUR 
S H IP .  YOU CAN USE THE BLACK HOLE IN  THE CENTER  TO 

H YPERSPA C E  OUT OF DAN GER, BUT THEN A G A IN . YOU 

M IGHT  RE-EN TER  IN T O  EVEN B IG G E R  TRO U BLE ! A S AN 

ADDED B ON U S. SSD  HAS A -TWO P L A Y E R *  O P T IO N ! YOU 

AND A F R IE N D  CAN HAVE A "S P A C E  W AR" AFTER YOU 

P R A C T IC E  A G A IN ST  THE COM PUTER! COLOR & SOU N D .

8K  C A S S E T T E . S P E C IF Y  YOUR SY ST E M ! ............ * 9 . 9 5

S t a r  S e c t o r
FEIM S E  *

ON PATROL I N  YOUR G A LA C T IC  

F IG H T E R . YOU ENCOUNTER WAVE 

A FT ER  WAVE OF A L IE N  ATTACK

R A F T , T R Y IN G  TO PENETRATE

G d L d C T i r

F i g h t e r
j, ,  YOUR DEPEN SES  AND ATTACK YO JR

r  HOME PLANET ! I P  YOU LET  ANY S H IP S  S L IP  PAST  Y O U . THE 

ENEMY W IL L  SEN D  ANOTHER SQUADRON OF THE SAME TYPE  OF 

S H IP .  AFTER EACH ATTACK WAVE. A SPA C E  TANKER W IL L  TRY 

TO RENDEZVOUS AND R E FU E L  YOUR F IG H T E R . EACH SQUADRON I S  

WORTH MORE P O IN T S . BUT EACH ATTACK WAVE HAS MORE S H IP S !  

HOW LONG CAN YOU HOLD OUT? C O L O h  &  SOU N D . 8K  C A SSET T E .

-  .  S P E C IF Y  YOUR SY ST E M ! ............... * 9 . 9 5Introductory 
O ffer : EXPIHES2 / 2  5 /8 2

TRY 2 O h  MORE OF T H ESE  NEW SO F T  PRETZELS 

AND TAKE A * 1 . 0 0  D ISCO U N T  ON EACH ONE!

®
I OSI f.

1
. ■ «  )—v-J

O R . SEN D  * 1 . 0 0  FOR A PHOTO-ILLUSTRATED  

CATALOG AND GET  A * 1 . 5 0  C R E D IT  GOOD ON 

YOUR F IR S T  ORDER !

A LL  PROGRAMS A V A IL A B L E  ON CASSETTE ON LY !

P r e t z e l l a n d  S o f t w a r e  
2 0 0 5  O W H ITTA KER  RO. 

Y P 8 IL A N T I , M l.4 8 1 9 7

ED ITR IX  + GRAPHTRIX = THE MOST POW ERFUL WORD PRO CESSO R  

TH IS S ID E O F A NEW SPAPER COM POSITION ROOM

ED ITR IX ,- 
TEX T  ED ITOR

E A S Y  T O  U S E

•  F r iend ly . C O M P L E T E  in stru c tio n s that you  o r your 
yo u r se c re ta ry  can  understand .

•  E a s y  to rem em ber 1 or 2 keystro ke  com mands.
.  F u lly  Menu D riven .

PO W ER FU L

• F u ll C u rso r Contro l.
• F u ll P rin t S iz e  and  Em phasis  Contro l
• U nde rlin e  - S up e rsc r ip t - Footnotes
• S ea rch  - Rep lace  - B lo ck  Move.

•  Au tom atic  G rap h ic  Inse rtion  and  Formatting
• A ll Ju s t ify  M odes and Fu ll M argin Contro l

•  40  o r 80 Co lum n D isp lay
•  P rin tou t th rough G R A P H T R IX  to 11 d ifferent 

P r in te rs  W ITH O U T  C H A N G IN G  Y O U R  T E X T  F IL E '

R E Q U IR E S : App le  II w ith  48K . App leso ft in RO M . D O S 
3 .3  and the G R A P H T R IX  M atrics G rap h ic s  System

GRAPHTR IX ,.
T EX T  PRINTER AND GRAPH ICS  SCREEN  DUMP
E A S Y  T O  U SE  

.  Com p le te  R E A D A B L E  docum entation .
•  F u lly  Menu D riven .
•  Se lf- runn ing  Introduction and  Dem onstration 

PO W ER FU L

.  G rap h ic  M agn ification , N orm al/Inverse . P age  Centering .
H i and Low  C rop  M arks , T it le  S tr ing . e

•  Autom atic Formatting o f G rap h ic s  in you r Docum ent.
•  Print S iz e . Em phasis , U nde rlin e . S up e rsc r ip t . Footnotes. Chap te rs , 

contro lled from  you r text file .

F L E X IB L E

• P rin ts  AN Y H I-R ES  G rap h ic  you r App le II can  create .
•  Fo rm a ts T e x t f ile s  from  App lew rite r O R  ED IT R IX .
•  U se  a s  a Menu D riven  S c ree n  Dump O R  from  in Y O U R  OWN 

App leso ft Program
•  Com patib le w ith 11 d iffe ren t M atrix L in e  P r in te rs  AN D  7 d ifferent 

P a ra lle l In te rface  C a rd s .

R E Q U IR E S : Apple’ ll w ith 4 8K . App leso ft in ROM . D O S 3 .3 a n d o n e o fth e  
fo llow ing lin e  p rin ters: E P SO N  MX-70/MX-80/MX-100. AN ADEX  

9500/9501. ID S  440G /445G /460G /560G . C E N T R O N IC S  739, MPI 88G . 
S IL E N T Y P E

FRO M  D A TA  T R A N S FO R M S . IN C ., T H E  G R A P H IC S  L EA D ER

ED ITR IX and GRAPHTRIX a to  the tradem arks o f D ata T ransform s In c  . a d iv is io n  o l  S o ia is la ltcs  Inc 
A p p le  II and A p p le w n te i ate tradem arks o f A p p le  C om pu te r Inc
(c> C op y rig h t 1981 D ata T ransform s. Ino 906 E f i f t h  Ave Denver. C O  80218 (303) 722-8774 
A ll  R igh ts  Reserved ____________________________________ _
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m. P. SOFTUJfiSI
Presents it 0 t-(i-Soc 1 1 By Stanley M. Dratler, M.D.

The original Disc-O-Doc has been hailed by educators and programmers alike as the only disk utilily program of its kind for 
the APPLE II Now, it is even better and more powerful as Disc-O-Doc II. With it you will be able to read any diskelte - copyable 
or not, repair crashed diskettes, change D.O.S commands al will and even undelete programs deleled by mistake

Disc-O-Doc II will save you many hours of work on files lhat have been ruined, and programs that need to be modified You 
can now see how diskettes were created to be uncopyable and even learn how to do it yourself Finally, the secrets of D.O.S. 
will be secrets no more. Along with the extensive documentation included you will be able to learn many facets of the workings 
of D.O.S. Easy to use. too powerful not to!

And now Disc-O-Doc II contains many unique new features.
• HALF-TRACKING — now you can even read those diskettes that are half-tracked. Track 1.5, 2 5. etc
• PRINTER OUTPUT — send all of the information you find out to any standard printer card
• SELF DIAGNOSIS — tells you instantly what part of D O S. has been changed on any disk to make it uncopyable
• AUTO TREATMENT — just tell Disc-O-Doc II what to do and il will change D.O.S. in all the right places.
• SINGLE SECTOR OR WHOLE TRACK — your choice read or write all or part only

Disc-O-Doc II is supplied on a write protected < £Q Q  Q C
diskette with complete bound documentation for only

Word Processor II
This is a text editor that outperforms any other on the market. Compare it to any word processor and you'll buy 
Word Processor II without a  doubt. Just check the review in Oct. 1981 Call-A .P .P .L .E .

• Fo rm  Le tte rs  - m akes individual letters that seem  to be personalized with up to 255 different fields
• T e x t F ile s  - works with any standard sequentia l text file including most 6502 assem blers
• Cond itiona l T e x t - checks for a  certain condition and inserts necessa ry  text completely formatted
• Speed  - ultra last loading and saving of text Puts formatter into any 16K card for instant printing
• Com patab ility  - works with most 80 column cards without any modifications DO S 3 3  or 3.2
• T ru e  Uppe r/Low er C a se  - both on the screen with adaptors and in the file
• Econom y compare the price and you'll be convinced

WP II only $75 .00 Lowercase Rom for Rev. 7. + $45.00

In troduc ing  ' V By Ray Ba lbes , Ph.D .

Enhance any stereo or cassette recording with a fantastic, fully SYNCHRONIZED H I-RES light show. Use basic 
designs of your own creation - or use those supplied - to enjoy an unlimited number of visual images with the 
sound. The images are controlled by the sound frequencies in real time.
•  Kale idoscope light show s *  Gu itar p layer who sings & p lays to the beat *  Geometric design light shows
•  F a s t m achine language programs are  used to synchronize audio 8  v isua l *  Take  your own 'E K G '
•  23  page, c learly  written manual te lls:

• How to create new  light shows *  Watch your vo ice on the oscilloscope'
•  How to add light show s to your own programs *  Powerful design/editor for creating light shows

*  Introductory price $24.95

Fo r an y 48K App le II o r II f  with Applesoft & a  d isk drive (DOS 3 .2 or 3  3) No hardware modifications

s §  C.O.D. ORDERS 8 0 0 -2 2 7 -1 6 1 7  -  3 7 2
S5

OTHER CALLS 
AND INFORMATION

CALL TOLL-FREE IN CALIF. -  800-772-3545 EXT' 314-725-1110
Add $2 postage & handling for each program ordered. Foreign orders add $7 for AIR MAIL POSTAGE

7225 CLAYTON ROAD, ST. LOUIS, MISSOURI 63117
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Mason, fames L., "D ou b le  the Cassette Baud Rate of 
Your OSI Superboard D / IP ,"  pg. 114-115.

A  hardware m odification for the Superboard. 
Butterfield, Jim, "R e la tive  File M echanics," pg. 
122-124.

An instructional article on relative files for the PET. 

Hinrichs, W illiam  L., "M a tr ix  Row  Operations," pg. 
56-63.

A  mathematics classroom teaching aid (Apple/PET) 
including a program in BASIC.

Dejong, M arvin L., " A  Floating Point Binary to BCD 
Routine," pg. 66-73.

M achine language routines for 6502 micros.
Harvey, Francis A. and Collins, Rosann W. and Hines, 
Theodore C., "F il l  the Screen w ith  Your Message,”  pg. 
80-86.

Generating large multi-colored characters using Apple 
low-resolution graphics.

Kelly, Derek, "Decrem enting the FOR...NEXT and 
Endless Loops," pg. 88-90.

An instructional article for Applesoft users.
Stewart, Ed., "Un leash  the Power o f Your Atari C P U ,"  
pg. 102.

H ow  to get a 30% increase in  speed from your Atari 
CPU .

Brannon, Charles, "S tring Arrays in  Atari BASIC ," pg. 
103-104.

A  method to simulate string array handling in  Atari 
BASIC.

Butterfield, Jim, "W ork ing w ith  BASIC 4.0,”  pg. 136. 
T ips on getting printed output from  the machine 
language m onitor in PET 's BASIC 4.0.

Butterfield, Jim, "D isab ling the STO P K ey ,”  pg. 141.
H ow  to disable the PET's STOP key.

Turco, Francis, "D issecting C .W . Moser's ASSM/TED 
1.0,”  pg. 142-144.

Assistance for the user o f this PET utility.
Deal, Elizabeth, "H o w  to Get Started in Machine 
Code,”  pg. 146-151.

For PET users taking their first steps in machine code. 
Herman, Harvey B., "K IM  T idb its ," pg. 163-164.

Expanding the K IM  system.
O livo, Richard F., "P rin ting a Symbol Table for the A IM  
65 Assem bler," pg. 165.

Assistance for A IM  65 users.
1154. Interface Age 6, Issue 5 (M ay, 1981)

Baker A l, "G am e C orner," pg. 27-29.
An Apple program for measuring the readability (Fog 
Index) o f plain text.

1155. Peelings O 2, N o . 2 (M arch/April, 1981)

Staff, "A pp le  Software Evaluation," pg. 5-44.
Reviews o f 11 educational programs, 4 communica­
tions packages, 3 utilities and several miscellaneous 
programs.

1156. OSI U ser's Independent Newsletter, N o . 9 
(April, 1981)

Anon., "Prin ter Driver,”  pg. 6.
Source code for a driver for a serial EM AKO printer 
and CA-10X card.

Anon., "PEEK and POKE,”  pg. 7-8.
PEEK and POKE for Pascal on the OSI systems.

1157. N ibb le  2, No. 2 (April, 1981)

Thompson, C.J., "Applesoft N IF F U M ," pg. 49-53. 
N IFFUM .FP for the Apple w ill transfer Applesoft files 
from DOS 3.3 to 3.2 diskettes.

Mottola, R.M., "Inputting Strings w ith Commas,”  pg. 57.
A  u tility  for the Apple.

Black, Preston R., "D isk  Snooping — Part 1 ," pg. 63-70.
The first o f a series on disk utilities for the Apple disk. 

Thompson, C.J., 'BSAVE Can be Easy," pg. 71.
H ow  to figure out the A$ and L$ parameters for binary 
saves on the Apple.

Reynolds, W illiam  III, "U s ing  T ex t Files from  Machine 
Language, pg. 71-74.

T ips on using Apple text files.
Chipchase, Frank D ., "C hain ing Applesoft W ithout a 
C hain ," pg. 77.

A  technique for Apple programmers.

1158. Recreational Com puting 9, N o . 6, Issue 51 
(May/June, 1981)

Thornburg, David D., "P ilo t 's  Turtle Graphics for 
A tari,”  pg. 16-20.

Atari P ilot offers a simple w ay to develop graphics on 
the Atari.

1159. Spreadsheet 1, Issue 3 (March, 1981)

Barker, Thomas, "V is itip  #7,”  pg. 1.
H ow  to set up a label to your worksheet on the prompt 
line, on VisiCalc.

Bostater, John, "Introducing a Bit o f Logic into a 
M od e l,"  pg. 5.

Here is an algorithm for V isiCalc to match numbers, 
w ith  an example o f sorting out information by a code 
number.

1160. POKE-Apple 3, N o . 3 (April, 1981)

Holderby, M ichael and Ham ilton, A l, "In teger BASIC 
Token Schem e," pg. 10-14.

An instructional article on Apple's use o f tokens.
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FORTH
adheres to the FORTH-79 STANDARD 
performs FLOATING POINT MATH 
contains a  6502 MACRO ASSEMBLER 
handles STRINGS much like BASIC 
includes VIRTUAL MEMORY MANAGER 
is ROMABLE 
costs under S100
is availab le for KIM-1, AIM 65 and SYM-1 
manual has extensive FORTH TUTORIAL

For more information and an ordering form

contact: Eric C. Rehnke
1067 Jadestone Lane 
C orona, CA 91720 
(714) 371-4548

OSI Disk Users
D ouble y o u r  d isk  s t o r a g e  c a p a c ity  
W ith o u t  a d d in g  d isk  d riv e s

N o w  you  can  m ore  th an  doub le y o u r  u sab le  floppy  
d isk  s to rage  capacity— fo r  a fra c t ion  o f the cost 
o f  add ition a l d isk  d rives . M odu la r S ys tem s ' 
D iskD oubler™  is  a  double-density adapter that 
doub les the s to rage  capacity  o f  each  d isk  track. 
T h e  D iskD oubler p lu gs  d ire c tly  in to  an O SI d isk  
in ter fa ce  board. N o  ch an ges  to  h a rd w are  or 
so ftw a re  are requ ired.

T h e  D iskD oub ler in creases  fre e  user d isk  space 
from  5 0K  to  120K fo r  m in i-flop p ies , fro m  201K  to 
4 2 0 K  fo r  8-inch flopp ies . W ith  th e  D iskDoubler, 
each d r iv e  d oes  th e  w o rk  o f  tw o . You can have 
m ore an d  la rge r  p rogram s, re la ted  file s , and d isk  
u tilit ie s  on  th e  sam e d isk —fo r  ea s ie r  operation  
w ith ou t con stan t d isk  changes.

Your OSI sys tem  is  an  in vestm en t in  com pu ting  
power. G et th e  fu ll va lu e  fro m  th e  d isk  hardw are 
and so ftw a re  th at you  a lread y  ow n . Just w r ite  to 
us, and w e 'l l  send  you  the fu ll s to ry  on  the 
D iskDoubler, a lo n g  w ith  the res t o f  ou r g ro w in g  
fa m ily  o f  O SI-com patib le products.

™ DiskDoubler is a  tradem ark o f  M odu lar Systems

Modular Systems________
P.O. Box 16 A Oradell, NJ 07649 
201-262-0093

1161. M in i'A pp ’Les 4, N o . 4 (April, 1981)

Anon., "D rive r  D em o ," pg. 9.
A  BASIC driver demo program to send block graphics 
to an Epson MX-80 w ith  modified Apple Epson board. 

Anon., "D an  On Printers," pg. 13.
Some tips on using the Epson MX-80.

Murrell, M ike, "Addendum  to Dan on Printers," pg. 13.
Notes on using the SSS A IO  board w ith  the MX-80. 

Thiesfeld, Chuck, "C huck  on Printers," pg. 14-16. 
H ow  to m odify the Epson Apple interface board so 
your MX-80 can print block graphics.

1162. Apple-Can 1, N o . 1 (December, 1980)

Radford, Bob, "Pascal w ith  One D rive ," pg. 15-16. 
H ow  to improve the one-drive system by breaking up 
the Apple/Pascal system programs among a number o f 
disks according to the use that is made o f each disk.

1163. Apple-Can 1, No. 2 (February, 1981)

Falkner, Keith, "T h e  Truth o f M agnetism ," pg. 17-18. 
A n  interesting article dispelling some o f the myths 
about tapes or disks being excessively sensitive to 
magnetic fields. It takes a very substantial field 
strength to cause loss o f data!

Pugh, John, "S o ft Copy to Screen,”  pg. 24.
A  u tility for users o f the M agic W indow  word process­
ing system.

Hurd, John C., "T h e  Sorcerer: A  Program for Converting 
Machine Code to Source T e x t ,"  pg. 28-32.

A  u tility  for the user o f Apple assembly language.

1164. Apple-Can 1, N o . 3 (April, 1981)

Wojdylo, Tomasz, "A pp le  Repair T ip s ,"  pg. 14.
Some tips on what to look  for when your disk drive 
gives up and issues a burnt plastic odor!

Vella-Zarb, Pierre, "Sorcerer Extension: A  Cheap D is­
assembler," pg. 23-28.

A  u tility  for the Apple.

1165. Atari Computer Enthusiasts 2, Issue 4 (April, 1981)

Goff, Stacy A., "F ile indx — Part T w o ,"  pg. 10-11.
A  u tility to  allow  you to index your disks and direc­
tories, for the Atari.

1166. Apple Assem bly Line 1, Issue 7 (April, 1981)

Sander-Cederlof, Bob, "T e x t  File in Assembly Language 
Programs,”  pg. 2-4.

H ow  to read or write a text file  from  your Apple 
assembly language program.

Sander-Cederlof, Bob, "Applesoft Entry Points," pg. 4-5.
A  useful table for Apple programmers. 

Sander-Cederlof, Bob, "Com m ented  Listings o f DOS 
3.2.1 and #.# Formats," pg. 11-17.

The Format routines o f the two DOS for the Apple 
disks are disassembled and explained.

1167. The Apple-D illo (April, 1981)

Sethre, Tom , "Program  U tility  Printer.”
This program assists you in printing listings o f pro­
grams in a w ider format than appears on your screen 
— for the Apple.
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1168. Electronics 54, N o . 6 (March 24, 1981)

Wyatt, M ichael A ., "Laplace Transform for the App le," 
pg. 163.

A  tim e domain display o f a Laplace transform.

1169. The G .R .A .P.E . Vine 2, N o . 3 (April, 1981)

Lawson, Steve, "13- and 16-Sector D O S ," pg. 5.
H ow  to cope w ith 13- and 16-sector disks using 
several approaches.

1170. D r. D obb 's  Journal 6, N o . 55, Issue 5 (M ay, 1981)

Pittman, Tom , "Analysis o f an Analysis," pg. 4. 
Discussion o f 6502 opcodes.

1171. The Apple Barrel 4, N o . 2 (April, 1981)

Gilbreth, Lee, "Son  o f a ... File Cabinet," pg. 5-6.
A  round-up o f modifications for the popular Apple 
u tility, File Cabinet.

1172. PEEK(65) 2, N o . 4 (April, 1981)

Williams, Jim, "T w o  Dollar BSR X-10 Interface," pg. 5-6. 
Hardware and software for a wireless AC  remote con­
trol system.

Loos, James, "C 1 P  as a Dumb Term ina l," pg. 6-8.
Machine language routine for OSI systems such as C1P. 

Jones, David A., "Cassette Corner," pg. 8, 21-22. 
Notes on saving machine language code on OSI 
systems.

1173. F .W .A .U .G . Newsletter 2, N o . 4 (February, 1981)

Meador, Lee, "D isassem bly o f DOS 3 .2 ," pg. 2-6.
A  continuation o f this popular series.

1174. T .A .R .T . Newsletter 2, Issue 2 (April, 1981)

Sand, Paul A. and Koerin, Sid, "Pretty Listing," pg. 22-29. 
A  program to m odify your program listings to refor­
mat into a more readable form.

1175. The Apple Orchard 2, N o . 1 (Spring, 1981)

Weiglin, Peter C., "Screen Formatting of T ex t," pg. 9-14.
An instructional article for Apple owners.

Good, R.H., "Practical Super Hi-Res Graphics," pg. 20.
P lot on the Apple w ith  a resolution o f 560 x  192. 

Reynolds, Lee, "S .H . Lam Routine U t il ity ,"  pg. 28-29. 
A  routine to set up machine language routines within 
a BASIC program on the Apple.

Nareff, M ax J., "M atrix  Functions w ith  the Apple,”  pg. 
36-38.

H ow  to reconstruct those matrix functions missing 
from Applesoft.

Mack, Art, "Sorting in BASIC,”  pg. 68.
A  sim ple sort routine for Apple.

Golding, Val J., "Proper Printer Protoco l," pg. 91.
A  suggested standard BASIC printer call subroutine.

1176. Abacus II 3, Issue 3 (March, 1981)

Howard, C lifton  M ., "D irectory  T it le  Form atting," pg. 
5-24.

A  concept o f directory title formatting including a 
series o f utilities for disk management for the Apple.

<#MCftO

6 5 0 2  C O O K B O O K  

F o r  th e  m a ch in e  language 

p ro g ra m m e r  w h o  k n o w s  it 

is  t im e  to  get se r io u s!  Here 

are search  an d  so rt  ro u ­

tines, u tilit ie s, I/O  &  in te r­

rup t p ro ce d u re s, co nve r­

s io n  rou tine s, stack  op e ra ­

tion s. C o n ta in s  f lo w  charts, 

so u rce  list ings, e x p la n a ­

t io n s.  M a c h in e  co d e s  p ro ­

v id e d  in  b o th  o c ta l and  

hexad ec im a l. T e n s  o f  t h o u ­

sa n d s  o f  o u r  p ro g ra m m e r 's  

c o o k b o o k s  are in  use.

O rd e r  p u b lic a t io n : 6 5 0 2  S O F T W A R E  C O O K B O O K  

P r ice  in U n ite d  S ta te s: ju st $ 1 2 .9 5  +  $ 1 .0 0  s/h b y  m ail.

Please in c lu d e  rem ittance  w ith  o rder. A l lo w  3  - 4  w e ek s  

fo r  de livery. M a ste rC a rd  &  V I S A  c re d it  ca rd s  accepted. 

O u r  p h o n e  line fo r  cred it ca rd  o rd e r s  is  (2 0 3 )  8 8 8 -1 9 4 6 .  

F o re ig n  p rice  list available. W r ite  fo r  m o re  in fo rm a tio n .

□  C h e c k  here fo r  d e sc r ip t ive  lite rature  &  catalog.

N a m e :___________________________________________________________

A d d r : ___________________________________________________________

C i t y : ____________________________ S t a t e : ______ Z i p : _________

M C / V I S A  # ________________________________ B a n k : _________

S i g n a t u r e : _____________________________________________________

SCELBI Publications
35 O ld  State Road,  Ox f o r d ,  CT  06483

Ohio SciENTific
★  A t  L a s t !

C A R  Extended Arithmetic 
C M l  Processor
Copyright North East F inancia l Systems 9/81

MULTIPLE PRECISION MATH 
65D3 and 65U

•  13-D ig it In p u t — 2 6 -D ig it O u tp u t
•  C o m p le te  R ou nd ing  F u n c tio n
• C o m p le te ly  In te g ra te d  in to  9 -d ig it 

M IC R O SO FT BASIC
•  $95.00 End U ser L ice n se  — 8”  D isk, 

39-page M anua l
•  OEM and D is tr ib u to r  L ice n se  — Inqu ire

N oR Th Ea s t  F In a n c Ia I  SysTEivis 
16 M aple Avenue 

W est Nyack, N ew  York 10994 
(914) 358-2898
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Uersalilriter
What is VersaW riter?

VersaWriter is an inexpensive drawing 
tab let fo r  the  APPLE II tha t lets you 
trace a p ic tu re  and have it appear on 
TV display.

V e rs a W r ite r  is a c o m p re h e n s iv e  
software d raw ing  package w h ich  lets 
you c o lo r  in d raw ings  w ith  over 100 
d if fe ren t co lors.

VersaW riter is a shape c o m p ile r  that 
co n ve rts  a n y th in g  on th e  screen  
au tom a tica l ly  in to  a s tandard  shape 
table.

z  Hh

3 H(-

3 *

2 A -  2 7  D  3 3 O

* «  *  2 » -  2 B j >

17 *  2 4 ^  2 9  [ >  3*| |

18 I
19 t  3 i y v

" J L  Y♦  5 3

♦ . < 2 , r 2>

VersaWriter is a text w r ite r fo r labeling 
p ic tu res  w ith  tex t in six co lo rs  and 
five sizes. Use English o r  Greek, 
upper o r  low e r case letters.

VersaW riter is m uch more! Draw with 
brush, c reate schem atic  d raw ings, 
co m p u te  area and d is tance, ed it p ic ­
tures, save, recall and more.

VersaW rite r requ ires ROM A PPLESO FT 
and 48K m em ory.

$299 Suggested Retail 
UNIQUE OFFER

Send us YOUR disk and $1. We w ill p rom ptly  
re turn the d isk w ith  a s lide package o f 10 
c o lo r  p ic tu res  d raw n w ith  VersaW riter.

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

□  Send more in fo rm a tion  inc lud ing  
VersaW rite r dealers in my area.

DEALER INQUIRIES INVITED.

Send To: Versa Computing, Inc. •

A D D R E S S

C I T Y  S T A T E  Z I P  J

887 Conestoga Circle •  Newbury Park, CA 91320 •  (805) 498-1956
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A feast 
of computing ideas.

If you work with a 6502/6809-based 
system, you're probably hungry for the 
facts and ideas that will help you 
understand the inner workings ol your 
computer. You want to go beyond 
canned software— use your computer 
for more than games— learn the 
advanced programming techniques 
that enable you to get the most out of 
your 6502/6809 system.

M ICRO, The 6 5 0 2 /6 8 0 9  Journal, 
gives you page after page, month after 
month, of solid information to sink 
your teeth into. M ICRO is the premier 
how-to magazine for serious users of 
the Apple, PET/CBM, OSI. Atari, AIM, 
SYM, KIM, and all 6809 based systems 
including the TRS-80 Color Computer. 
It's a resource journal internationally 
respected by professionals in business, 
industry, and education. Every issue of 
MICRO keeps you informed with up-to- 
the-minute data on new products 
and publications:

•  hardw are catalog with organized, 
concise description

•  softw are catalog  in an easy-to- 
use format

•  new publications listed and 
annotated

•  reviews and evaluations of sig­
nificant products

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

bring expert advice into your home or 
office.

•  D etailed  discussions of pro­
gramming languages deepen and 
broaden your programming ability.

•  C om plete  program  listings
enable you to increase your machine’s 
capabilities.

•  Bibliography of 6 5 0 2 /6 8 0 9  
information helps you to find pertinent 
articles in a timely manner.

•  Special m onthly features with 
in-depth treatment of one subject or

NO. 41_________________ $2.50_________________OCTOBER 1361

iMCRO
THE 6502/6809 JOURNAL

A Look a t th a  TRS-80 Color Computar 
S t.p  Up  to  Proqrammabla Motion 

A  to  D C onw rtere  fo r Your Com putar

You’ll love 
every byte.

1 want to get more fro r^ ^

I
 my microcomputer. Please send me

year(s) ol MICRO at $ _ /year 
(Outside U.S. and Canada, please

I
indicate via □ surface or □ air mail.)

Name

Company

Stteet

Cily State Zip Code

□ Check enclosed for $

I
D Charge my credit card account

□ VISA □ MasterCard

Signature

L
CarO numbe* F

T«:i;rnt:on dale

system increase your knowledge of the 
field.

•  Balanced mix of machine- 
specific and general articles for your 
everyday use as well as long-range 
reference needs.

•  Inform ative advertising  
focused specifically on 6502/6809 
machines keeps you abreast of latest 
developments.

•  R eader feedback puts you in 
touch with other micro-computerists.

MICRO is the magazine you need to 
get the most from your own 6502/6809 
system!

To order, send your check or interna­
tional money order (payable to MICRO) 
and the order form at left, to:

Subscription Fulfillment
MICRO, Dept. Ml
34 Chelmsford Street
P.O. Box 6502
Chelmsford, MA 01824
Or, for your convenience, call our 

to ll-free number:
1-800-227-1617, Ext. 564
(In California, 800-772-3545, Ext. 564) 

and charge your subscription to your 
MasterCard or VISA. (All orders must be 
prepaid in U.S. dollars or charged to 
your MasterCard or VISA.)

SUBSCRIPTION RATES (U.S. dollars) 
Yearly subscription (ISSN 027-9002) 
saves 20% off the single-issue price. 
U.S. $24*
Canada $27
Europe $27 ($42 by air mail)
Mexico, Central America, Mideast, 
North and Central Africa $27 ($48 air) 
South America, Far East, South Africa, 
Australasia $27 ($72 air)
* SPECIAL OFFER—U.S. ONLY:
Save even more—30% off single-issue 
price: 2 years, $42



B E T A  3 2 K  B Y T E  E X P A N D A B L E  RA M  F O R  
6502 A N D  6800 S Y S T E M S  

A IM  65 K IM  S YM  P E T  S44 -BU S

• P lug  com patib le  w ith  the A IM -65/SYM  expan­
sion connector b y  using a right angle connec­
tor (supp lied ).

•  M em ory board edge connector plugs in to  the 
6800 S44 bus.

• Connects to P E T  using an  adaptor cab le .
•  Uses + 5 V  on ly , supp lied from  the host com ­

puter.

•  F u l l docum entation . Assembled and tested 
boards a re  guaranteed fo r one fu ll year. 
Purchase p rice  is fu lly  refundab le if  board is 
returned undamaged w ith in  14 da vs.

Assembled w ith  3 2K  R A M .............................!. .$349 .00
& Tested w ith  16K  R A M ........ ............................  329 .00
B a re  board , m anual & hard-to-get p a rts .. .  99 .00

P E T  in terface  k it . Connects the 3 2K  RA M  board
to a 4 K  or 8 K  P E T ......................................................... $ 69 .(X)

See our full-page ad in 
B YTE and INTERFA CE A GE

wabash

8 "  or 5 H "  flexib le  diskettes certified 100% error 
free w ith  m anufactu rer's 5-year lim ited warran ty 
on all 8 "  media- Soft-sectored in boxes o f  10. 
5 '/« " ava ilab le  in 10-sector.

(A dd  $3.00 fn r  p/astir library r a m )
8 "  sing le sided , sing le den sity .............................$27 .50
8 “  sing le sided , doub le den sity .............................. 35.50

8 "  double s ided , double den sity .......................... 45 .50
5 1 * "  sing le  sided , sing le den sity .......................... 27.50
S W  sing le sided , doub le den sity ....................... 29.50

5 W ’sing le sided, double density , I0-secto t$29.50

PAPER TIGER 
PRINTERS
ID S  460G 9x9 Do i M atrix  P rin te r ........................$890.00
ID S  560G W ide Carriage P rin te r ..........................1099.00

T E R M I N A L S
A D D S  V iewpoint ........................................................... S569.00
TcleV id co  910 .................................................................. 579.00
TcleV ideo 9 I 2 C ................................................................ 679.00
1 clc Video 9 2 0 C ................................................................ 729.00

Tc lcV id co  950 ..................................................................  929.00

8 " D IS K  D R IV E S

Shugart 801R .................................................................  $399.00
N E C  F D 1 160 (doub le sided )................................ 569.00

D Y N A M I C  R A M S

4116 (2 0 0 n s ) .......................... sel o f  8 ..........................S24.00

4164 (64 K x  I ) .......................................................................... 518.00

T E R M S : M in im um  order $15 .00 . M in im um  ship­
ping and handling S3 .00 . C a l i f , residents add 6%  
sales ta x . C a sh , checks . M asterca rd , V isa and pu r­
chase orders from  qualified firm s are accepted. 
(P lease allow1 two weeks fo r personal checks to 
clear before sh ipm en t.) P roduct ava ilab ility  and 

p ric ing  subject to change w ithout notice . 

IN T E R N A T IO N A L  O R D E R S : A dd 15 V to pur- 
chase p rice  fo r  a ll orders. M in im um  shipping 
charge is $20 .00 . Orders w ith insufficient funds 
w ill he delayed. Excess funds w ill he returned 
u ith your order. A ll prices are U .S. only.

COmPUTER DEUCES

1 9 3 0  W .C O U in J  RVE. 
O R P nG E , C A  9 9 6 6 6  

(7 1 4 )6 3 3 -7 9 8 0

D O TS/L IN E

cosmos

SCREEN m
D o u b le  D e n s i t y  H G R

Lo-R es  Graphics+Text

SCREEN M IXER is  a set o f th ree modules fo r  A P P L E - II .  
Just p lug-in  these modules to  your A pp le-II, and you w ill 
have the A p p le -II with m ore features you could not expect 
t i l l  now------

SCREEN M IXER p rovides:
• T h e  m ixed screen  o f any two o f screens availab le fo r  the 

A p p le -II. P lease  note that a ll o f HGR, LGR and Tex t screen 
has two pages. The m ixing is  done with hardware, not like 
H i-R es  T ex t G enerater P rogram s, thus you need no software 
and the s c ro ll speed is  not reduced. A ls o , you can s c ro ll 
the text without any e ffec t to the graphic patterns.

•  The Double Density High Resolution Graphics. Y es , you 
can plot 580 dots in one lin e . You have only 280 dots in one 
line on ord inary A p p le -II. (Software is  requ ired )
•O n e  o f the m ost advanced character d isp lay. Besides 

N orm al and In verse  characters  which are  a lready built-in 
you w ill have the choice o f H alf-Intensity and H ilighted cha­
rac te rs . And m ore, you may O ve r-W rite  o r  O ver-T yp e  any 
character to  other character i f  you want to do so!
(Software is  included)

q  Introductory price
O ffe r  en ds  Apr.,31,'81

co sm os

$50

Highlight

NORM AL

HALF

INTENSITY

H alf Intensity

O ver W rite

wosia  w t o i  co m p u i i b  s u p i u  s h o p

D ea lers  inqu iries  invited.
For m ore in form ation ca ll or w r ite  to ASTAR  IN T E R N A T IO N A L  CO. 
5676 FRANC IS  A V E .,  CHINO, C A  91710 Phone 714-627-9887 

A p p le -II  is a reg is te red  tradem ark o f Apple Computer Inc.



Software Catalog

Name: Real-time Clock
Software

System: KIM-1
Mem ory: IK
Language: 6502 Machine Language
Hardware: CM OS Real-time Clock

Chip MSM5832RS 
Description: Real-tim e C lo ck  Software 
for KIM-1 occupies 3A K  bytes plus 
pointers in zero page. 70-page manual 
includes detailed assembler listing, 
machine language dump and extensive 
documentation. User-friendly system 
prompts for time-settings o f year, 
month, day, hour, minute, and seconds 
in a 24-hour format. Major subroutines 
include Read Clock, Display T im e, and 
Write T im esetting to C lock. A ll sub­
routines are well-documented for easy 
modification. Manual also documents 
Real-time C lock  circuitry required for 
easy construction and interconnection 
to KIM-1.
Price: $10.00 for Real-time

Clock Software/ 
Hardware Manual. $1.00 
for specifications/notes. 

Author: Hunter Technical Services
Available: Hunter Technical Services

P.O . Box 359 
Elm Grove, W I 53122

Name: T W G I Arima
System: Apple n, Apple II Plus
Memory: 48K
Language: Applesoft
Hardware: 1 disk (printer and 2nd

disk recommended) 
Description: Box Jenkins package does 
seasonal and non-seasonal models. 
Menu-driven package does identifica­
tion, estimation, diagnosis and fore­
casting. Includes programs to create, 
correct and update data; left- and right- 
hand software keypads. A lso program 
to do all BASIC transformations.
Price: $250.00 includes

program, test data and 
results, 60-page manual 

Author: Eric Weiss, Ph.D.
Available: The Winchendon Group

P.O. Box 10114 
Alexandria, VA  22310

Name: Lesson-tutorgraph™ —
Shore Features and 
Weather

System: Apple II, Apple II Plus
w ith  Applesoft in ROM  
or Language System 

Mem ory: 48K, DOS 3.3
Language: BASIC
Hardware: Apple II or Apple II Plus,

1 disk
Description: Programmed presentation of 
lesson material w ith  branching, re­
view , full color, Hi-Res illustrations, 
and tests. "W eather Fronts”  includes 
front characteristics, frontal m ove­
ment, and weather characteristics of 
d ifferen t fronts. "S h o re  Features”  
teaches about beach/shore, berm , 
dunes, low/high tides.
Price: $24.95 includes diskette,

manual w ith  objectives, 
options, suggestions for 
use

Author: Patrick C. M oyer and
Lois B. Bennett 

Available: Teach Yourself By
Computer (TYC| 
Software™

40 Stuyvesant Manor 
Geneseo, N Y  14454

Nam e: RPL Com piler
System: A ll Commodore PET and

CBM-series machines 
Mem ory: 8K minimum
Language: N o  additional
Hardware: N o additional
Description: R PL  (Reverse Polish  
Language) is a new language designed 
to compete w ith  FORTH. RPL object 
code runs faster and takes up less 
m emory space than FORTH object 
code. RPL is also much easier to use 
than FORTH, although it is just as 
powerful.
Price: $49.95 and down

includes RPL compiler 
on disk or cassette and 
detailed user's manual 

Author: T im  Stryker
Available: Samurai Software

P.O. Box 2902 
Pompano Beach, FL 
33062

Name: EIS General Accounting
Package

System: OS65U
Mem ory: 48K
Language: BASIC
Hardware: O h io Scientific C-2 or

C-3 series 
Description: This package includes fully 
integrated accounting, payroll, and 
inventory systems written in standard 
accounting term inology and procedure. 
It is end-user oriented, menu-driven, 
and generates all necessary reports and 
summaries. Individual Software Cata­
log Entry sheets on all three portions 
w ill fo llow  in the next three months, 
w ith your one-a-month acceptance plan. 
Price: $3,500.00 total system

includes program disks, 
data disks, and complete 
manual

Author: Electronic Information
Systems, Inc.

Available: Electronic Information
Systems, Inc.

P.O. Box 5893 
Athens, G A  30604 
(404) 353-2858

Nam e: Rubin's Cube
System: OSI C1P
M em ory: 8K
Language: 8K BASIC in ROM
Description: T ry  to solve this popular 
cube puzzle on your computer. The 
program  disp lays a large three- 
dimensional cube that just fits on the 
24 x  24 screen and uses graphics in 
place o f colors. The computer m ixes up 
the cube and, through the keyboard, 
you can make any m ove that can be 
made w ith  the real cube to solve the 
puzzle. The commands are easy to 
learn and on ly four characters long. 
Price: $5.00 includes cassette

and documentation 
Author: Brian Zupke
Available: B.C. Software

9425 V ictoria Drive 
Upper Marlboro, M D  
20772

Name: Accounts Receivable
System: Apple n
M em ory: 48K
Language: Applesoft or Language

System
Hardware: Dual 5 "  drives, any

130-column printer 
Description: A  quality program, struc­
tured around the Osborne Accounts Re­
ceivable software, w ith  several added 
enhancements. Can be used alone or 
in tegrated  wi t h  G en era l Ledger. 
Features open invoicing, credit and 
debit memos, full or partial payments,
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progress billing, invoice aging and print­
ing o f statements. System is available 
on DOS 3.2, DOS 3.3, or 8 "  drives, if 
additional capacities are required. 
Price: $249.00
Author: David McFarling
Available: Small Business Computer

Systems 
4140 Greenwood 
Lincoln, NE 68504 
(402) 467-1878

S o f tw a r e  C a ta lo g  (continued/

Name: Type
System: SDOS or SDOS/M T
M em ory: 48K m inimum
Hardware: 6800/6809 C PU  with

CRT, disk and printer 
Description: Type is a document- 
formatting program, used in word pro­
cessing or document production. C om ­
mands embedded in raw text files pro­
cessed by Type control the formatting 
o f that text on the output device. Out­
put formatting includes fu ll justifica­
tion, page w idth and depth, page num­
bering, centering, spacing, titles and 
table o f contents generation. Type is 
used in conjunction w ith  the SD Screen 
Editor for easy data entry.
Price: $140.00 includes

program, 100-page 
manual 

Author: AMS
Available: Software Dynamics,

exclusively 
2111 W. Crescent, Su. G. 
Anaheim, C A  92801 
(714| 635-4760

Nam e: Fast Facts
System: Apple II, Apple II Plus
Mem ory: 48K
Language: Applesoft
Hardware: D isk 3.2 or 3.3, line

printer desirable 
Description: Th is selection o f programs 
was created and designed by a certified 
financial planner for quick analysis of 
the personal investm ent planning 
needs of his clients. It was profession­
ally programmed for efficient and ac­
curate operation. Fast Facts operates 
easily w ith  single key program selec­
tion and printing commands. In many 
cases the entire planning sequence is 
completed in less than 60 seconds. 
Specific program objects are divided in­
to six systematic program fields. They 
are: planning for retirement; college 
financing; diversifying investments; 
results o f inflation in devaluing earn­
ings; costs o f borrowing m oney and

loan balance at any point in time; in­
vestment calculations for compound­
ing and future values.
Copies: Version 1.1 just released
Price: $95.00 includes disk and

instructions 
Author: M onte C. Fremouw
Available: Richard Lorance CPF

c/o Richard Lorance and 
Associates, Ltd.

3336 N . 32nd Street, 
Suite 102
Phoenix, A Z  85018

Nam e: Loan Pack
System: OSI Challenger

(C2 or C3)
Mem ory: 48 K
Language: BASIC (under either

OS65-U or 65-D) 
Hardware: D isk drive, CRT, printer

optional
Description: Loan Pack is a loan 
analysis package. It computes either 
the interest rate o f a loan, the principal 
amount o f a loan, the amount o f the 
loan payment, or the number o f pay­
ments required to pay a loan, when any 
three o f the other variables are known. 
It also calculates the present unpaid 
principal o f a loan which is partially 
paid; and calculates and displays (or 
prints) a loan amortization schedule 
showing allocation of payments be­
tween interest charges and principal 
loan payments, and totals amounts of 
interest paid in each calendar year of 
the loan. Self documenting.
Price: $5.00 for listing

$12.00 for 8”  disk 
(specify 65-U or 65-D) 

Author: Bob Sullivan
Available: Professional Computers,

Incorporated 
10885 Washington Blvd. 
Culver C ity, C A  90230 
(213) 836-5005

Name: V IC  Software
System: V IC  20
Mem ory: 3K
Language: BASIC and Machine

Language
Description: Arcade games are now 
available for the VIC. Cattle Roundup  
has you round up eight cattle in a maze. 
A rtille ry  lets you exchange fire over a 
mountain. Target is based on the ar­
cade game M issile  Command.
Price: $9.95 each includes

cassette and program 
Author: C liff Dudzik
Available: Computermat Software

P.O. Box 1664 
2984 Daytona 
Lake Havasu, A Z  86403

Name: W orld and State Capitals
System: Apple II, Apple II Plus
M em ory: 36K w ith  DOS 3.3 II or

3.2 II and FP installed 
Language: Applesoft BASIC
Hardware: DOS 3.2 II or DOS 3.3 II

w ith  controller card, 
printer option 

Description: Consists o f a 100-world 
nation/capital and a 50-U.S. state/ 
capital test. Both tests display a low- 
resolution graphic which animates 
dripping square-dots to fill the shape of 
the capital building. Right, wrong, total 
score points plus a bonus feature trig­
gers this animation. The program 
features a simple single-key stroke 
answering system (except spelling 
test). This elim inates the standard use 
o f the return key. The program was 
designed to elim inate teacher's super­
vision and encourage student's spelling 
accuracy, knowledge o f the U.S. and 
the world. The score results are 
retrievable for teacher's use on ly (by 
date and name, stored score order se­
quence). In addition to  above, the 
teacher can produce his or her own test, 
using the same features and format for 
up to 100 questions.
Price: $25.00 for both programs

w ith  test report and test 
editor/report on a single 
diskette

Author: American Avicultural Art
&  Science Inc. 

Available: American Avicultural Art
&  Science, Inc.

3268 Watson Road 
St. Louis, M O  63139

Name: Household Finance
System: Com m odore VIC-20
Mem ory: 3.5K User RAM

(unexpanded V IC ) 
Language: BASIC
Hardware: Com m odore VIC-20 w ith

cassette unit 
Description: Four programs to record 
household expenses and income in 16 
categories. Provides monthly and yearly 
totals in tabular and graphic form. 
Handles budgeting, and sums tax- 
deductibles.
Price: $34.95 includes two

cassettes containing four 
programs, instruction 
booklet.

Author: John C. Doering, and
Paul Zuzelo 

Available: Creative Software
201 San Antonio C ircle 
#270
Mountain V iew , C A  
94040
(415) 948-9595
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Name: Geomap
System: Apple II or III (adaptable

to  other systems] 
Memory: 32K
Language: Machine
Hardware: One disk, printer and/or

plotter
Description: Th is is a contour mapping 
package w ith  the fo llow ing features: 
menu driven; easy to use; choice of 
several map styles; adapts to user's 
printer width; maps are made in strips 
the width o f printer or plotter paper (no 
lim it to strip length or number o f strips 
in single map); accepts either gridded or 
irregular data; large regions are sub­
divided into small parcels which can be 
run individually and randomly to form 
a contiguous, integrated whole |which 
minim izes RAM  requirements and per­
mits excessively long runs to be broken 
down into several small runs — an im ­
portant feature for micros); modular 
design; choice o f gridding algorithms; 
training available.
Price: $2,000.00 (Manual alone

$5.00. Refundable w ith 
purchase.)

Author: Mason Christner
Available: Geosystems, Inc.

802 E. Grand River 
W illiamston, M I 48895

S o ftw a re  C a ta lo g  (continued)

Name: Egbert R T T Y  Program
System: Apple II, Apple II Plus
Memory: 48K
Language: Applesoft (ROM ) and

Machine Language 
Hardware: Apple disk w ith DOS 3.2

or 3.3
Description: Transmit and receive R TTY  
without any expensive interface hard­
ware. The Apple cassette ports connect 
directly to the transmitter/receiver —  
no additional hardware required! The 
Apple generates and decodes the R T T Y  
tones. Program capabilities include 60, 
67, 75, and 100 W PM  Baudot and 110 
Baud ASCII, unique receiver tuning 
using the Hi-Res graphics, type-ahead- 
buffer, break w ithout dumping the 
type-ahead-buffer, canned messages, 
save received text/pictures to disk, 
automatic C .W .I.D ., game port-driven 
push-to-talk, plus more.
Price: $39.95 (California

residents add 6% tax) 
includes program disk 
and instruction manual 

Author: G .W . Egbert
Available: W .H . Nail Co.

275 Lodgeview  Dr. 
O roville , CA  95965

Name: 6809 Pascal Com piler
System: 6809 FLEX™  or 6809

UniFLEX™
M em ory: 56K minimum
Language: Pascal
Hardware: Any that supports

standard 6809 FLEX or 
UniFLEX

Description: Native-code Pascal com­
p ile r  generates assem bly language 
source which is assembled into true 
6809 object code. This results in faster 
program execution speeds than com­
mon "P -code " interpreters. Supports 
nearly all o f the Jensen &  W irth Pascal 
specifications plus additional features. 
Includes both integer and floating point 
math w ith  up to 16.8 digits o f accuracy. 
Price: $200.00 for FLEX

version; $300.00 for 
UniFLEX version. 
Includes user's manual, 
Pascal User Manual &> 
Report by Jensen &
Wirth, and object code 
on diskette.

Available: Technical Systems
Consultants, Inc.

P.O. Box 2570 
West Lafayette, IN  47906 
(317) 463-2502 
Telex: 276143

Nam e: Presidential Campaigns
System: Ohio Scientific
M em ory: 8K
Language: BASIC
Hardware: C2-4P, C2-8P, C-4P,

C-8P (Polled Keyboard) 
Description: The program gives the 
user the opportunity to vote for every 
U.S. President from 1788 to 1980, and 
advises if  his or her candidate won or 
lost, giving the name o f the winner and 
his Vice-president.
Price: $9.95 includes cassette
Author: John and Mary Neally
Available: SounDustrial Electronics,

Incorporated 
4066 Polaris Avenue 
Joshua Tree, CA  92252 
(714) 366-9572

Name: 
System: 
Memory: 
Language: 
Hardware: 
Description: 
ture for the 
adventure is

Lightning-Bolt
OSI C4PMF 
24 K 
BASIC
One disk drive 
The finest D & D  adven-
OSI computer yet! This 
so comprehensive that it

takes up the entire disk. You must 
cross mountains, forests, great plains, 
and oceans to seek your fame and for­
tune! This game has fu ll color graphics 
as well.
Price: $29.95 includes

comprehensive 8-page 
manual 

Author: Steve Brown
Available: Interesting Software

15217 Campillos Rd 
La Mirada, CA  90638

Name: Jabbertalky
System: Apple II, TRS-80
Mem ory: 16K TRS-80 cassette,

32K TRS-80 disk, 48K 
Apple disk 

Language: Applesoft or TRSDOS
Hardware: Apple II, TRS-80 |model

I, level II and model III), 
cassette or disk drive 

Description: A  programmable word 
game for one or more players, Jabber­
talky  includes tw o game features and a 
u tility  program. "Alphagram m ar," an 
anagram game, challenges players to 
unscramble entire grammatically cor­
rect sentences. In “ Cryptogrammar,"  a 
code breaking game, the player must 
decode sentences in which each letter 
of the alphabet is substituted for by 
another. The u tility  program lets 
players create their own sentences. 
Jabbertalky has eight skill levels and is 
for ages seven through adult.
Price: $29.95 includes game

box, rule book, loading 
instructions and disk or 
cassette

Available: Automated Simulations,
Inc.

P.O . Box 4247 
Mountain View, CA 
94040

Name: Painter Power
System: Apple II or Apple II Plus
Memory: 48K
Language: Applesoft in RO M
Hardware: D isk II
Description: Anyone can create com­
puter art. Using the beginner or advanced 
mode, children and adults can create 
original art designs then use them, or 
any other saved screen, to prepare slide 
shows and art demonstrations.
Price: $39.95
Author: Eric Podietz
Available: M icro Lab

2310 Skokie Valley Rd.
Highland Park, IL 60035

4MCRO
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You liked Volume 1—You’ll love 
Volume 2!

More than 40 new programs on 
diskette to help you get more from your 
Apple:

•  Machine Language Aids
•  I/O Enhancements
•  Runtime Utilities
•  Graphics and Games
•  Hardware and Reference Infor­

mation
M ICRO ’S new book for Apple users 

lets you:
1. Speed up machine language pro­

gramming using 5 powerful machine 
language aids.

2. Add additional editing and 
input/output features at no cost!

3. Enhance the capabilities of 
Applesoft and Integer BASIC to in­
clude sorting, print using, and MORE.

4. Use your high-resolution graph­
ics to plot graphs and display 
“ compressed”  pictures.

5. Add an interesting hardware proj­
ect to your Apple.

6. Play the intriguing game “ Galacti- 
Cube” —

And much, much more!
31 choice articles
46 tested programs on diskette
(13 sector DOS 3.2 format)

Buy M IC R O  on the Apple 2 at your 
local computer store 

or
Call 1-800-227-1617, ext 564 T O LL  
FREE (in CA, 1-800-772-3545, ext 
564) and charge it to your Mastercard 
or VISA 

or
Send check for $24.95 plus $2.00 
surface or $5.00 air shipping to: 

MICRO, Dept M I 
P.O. Box 6502 
Chelmsford, M A  01824

Volume 1 also available at $24.95. To­
gether M IC R O  on the Apple 1 & 2
provide more than 60 programs on 
diskette for less than $1.00 each. No 
need to type in hundreds of lines o f code.

Please allow 4-6 weeks fox surface mail delivery. 

Massachusetts residents add 5%  sales tax.

Get more out o f your Apple with the MICRO on the Apple series.
v o l u m e  2 -  
just released! £MCftO

o n  th e  A p p le
Volume INCLUDES  

DISKETTE



. ... ;•

Hardware Catalog

Nam e: Execom 80
System: CBM /PET

2001/3000/4000 Series 
M em ory: Additional IK
Language: Operating System
Hardware: 1 4 "  x  5”  and 1 2 "  x 2”

circuit board w ith  an 
optional 2 "  x 2 "  circuit 
board

Description: 80-column expansion that 
a llows the user to switch between 80- 
column and 40-column displays, from 
program control, or directly from the 
keyboard. Requires some circuit modi­
fication  to CBM /PET circuit board. 
Price: $275.00 includes all

necessary hardware and 
ROMS, demo diskette 
(4040 format)

Available: Execom Corp.
1901 Polaris Ave.
Racine, W I 53404

Nam e: H IPLO T  Plotters
System: TRS-80, 1/2/3, Atari,

Apple, PET 
M em ory: 16 K
Language: User's Choice
Hardware: High-resolution pen

plotter and interface card 
( if  needed)

Description: H IP L O T  P lotters  is a very 
high quality alternative. M u ltip le pen 
colors is an add-on option. Resolution 
is typically 200 points/inch. Several 
different models are available in dif­
ferent sizes and options. A  high-level 
p lotting language drives the Z-80-based 
hardware. Software is available.
Price: $1025 - $2000
Available: Houston Instruments

One Houston Square 
Austin, T X  78750

Nam e: Analog Peripheral
Hardware: Any system w ith  RS-232

port
D esc r ip tion : S e lf-con ta in ed  8-b it 
analog-to-digital converter. RS-232C 
output line is switch-selectable from 
110 to 9600 baud. For faster data trans­
fer, there is also a 26-pin parallel out­
put. Plug-in transducers elim inate need 
for breadboarding transducer circuits. 
Four input channels permit logging o f

several variables at once. Fast conver­
sion speed o f 100 microseconds. One 
BASIC instruction begins data logging. 
Price: $449.00
Available: Cambridge Development

Laboratory
36 Pleasant Street 
Watertown, M A  02172

Nam e: Sabrina
System: SCS-10
M em ory: 10 to 120 megabytes
Language: Apple 3.3 DOS, CP/M,

Pascal 1.1, TRS DOS 
Hardware: W inchester disk

subsystem 
Description: Sabrina is the SCS-10 8 " 
W inchester hard disk storage system 
that w ill interface to over 9 different 
major microcomputers including Apple
II, TRS-80, S-100, Multibus, and the 
IBM  personal computer.
Price: Starting at $4,995.00

includes everything 
required to run the hard 
disk to the host 

Available: Santa Clara Systems
560 D ivision  St. 
Campbell, C A  95008 
(408) 374-6974

Name: Sun-Flex Touch Pen
System

D escription : M icroprocessor-based, 
stylus-operated, graphic-capable inter­
face, which enables a C R T  operator to 
bypass the keyboard and communicate 
d irectly w ith the CPU . Available in 
sizes up to 25” .
Price: $250.00 - $1,000.00

includes transparent 
screen panel, stylus, 
microprocessor 

Available: Sun-Flex Company, Inc.
20 Pim entel Court 
Novato, CA  94947

Name: The Grappler
System: Apple II, Apple II Plus
Language: A ll
Hardware: Parallel interface board

for Apple

Description: The G iapp le i interface is 
the first universal parallel interface 
card to provide sophisticated on-board 
firmware for Apple high-resolution gra­
phics. N o  longer does the user need to 
load clumsy software routines to dump 
screen graphics —  it 's  all in the chip. 
Actually, i t ’s our EPROM, and there 
are versions to accommodate numer­
ous printers. The Grappler accepts 18 
simple software commands accessible 
through the keyboard or user program, 
making it the m ost intelligent Apple 
interface available. It is also Pascal- and 
CP/M-compatible.
Price: Includes 5 ft. cable and

manual 
Available: Orange M icro

3150 E. La Palma, Suite I 
Anaheim, C A  92806 
(800) 854-8275

Waybern
13911 Enterprise Dr. 
Garden Grove, C A  92643 
(714) 554-4520

CompuCable 
2081 Business Center Dr. 
Suite 180 
Irvine, CA  92715 
(714) 635-7330

Nam e: H TS General Expansion
Boards

System: KIM-1 and OSI C1P
M em ory: 2K bytes 2114L Static

RAM , 4K bytes 2716 
PROM

Hardware: 32 lines I/O  port
Description: Low-cost general expan­
sion boards for the KIM-1 or OSI C1P. 
Occupies 8K block o f memory, loca­
tion is switch selectable on any 8K 
boundary. Sixty-plus page manual 
describes tw o board designs, GEB1 uses 
2K o f 2114L RAM  while GEBII uses 
tw o 2 K x 8  RAM  chips. GEBII ports 
overlap 64 bytes at upper boundary of 
RAM . Both boards provide 32 port lines 
using 6532 ports w ith  instructions in­
cluded for substituting 6522 VIA. 
Manual provides w iring diagrams, wire 
lists, parts lists and instructions for 
wire-wrap or point-to-point construc­
tion on Vector boards. Buffered bus is 
sim ilar to KIM-1 structure. I/O con­
nections made via DIP sockets. Con­
nection details for KIM-1 and OSI C1P 
extensively detailed in manual. Can 
also be used for A IM  65 and SYM. 
Price: $10.00
Available: Hunter Technical Services

P.O. Box 359 
Elm Grove, W I 53122

IM C ftO
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Next Month in MICRO
FORTH Feature
•  LIFE in FORTH and BASIC — FORTH and 

BASIC versions of the educational game 
LIFE are presented, w ith  a detailed 
descrip tion and com parison.

•  Using FORTH w ith  the 6502 — A
com plete  extension, a debugging or 
decom piling tool, and an app lica tion  u tility 
all bu ilt into  a flex ib le  FORTH enhancem ent, 
w ith  enough room fo r o ther s im ilar 
expansions and applications.

•  S tepper M otor Control — A FORTH  
A pproach — Stepper m otors translate  
d ig ita l com m ands to m otion, bridg ing the 
gap between com puters and robots. A 
flex ib le  com m and language, w ritten  in 
FORTH, translates natural, English-like 
com m ands to  p recise ly  contro lled 
m ovement.

•  FO RTH: A V iab le  A lternative — An
in troduction  to  FORTH, from  FORTH, Inc.

Other Features
Inspecto r (fo r the TRS-80C Color Computer)
A IM  Assem bler Listings
List-Corrupted SYM-bols
A ta ri Countdown Timer
A pp leso ft Input Anything
Fast Joystick  Input fo r C1P
C red it Box C reator fo r the Apple

Columns
Pet VET
From Here to  Atari
New ! The Single Life (for sing le board users)

Plus Our Regular Departments
Software Catalog 
Hardware Catalog 
6502 B ibliography 
...and m ore!

40% OFF More MICRO fo r Less Money When 
When You Subscribe, un til December 31st

Your m oney goes fa rth e r when you  sub­
scribe. During the course o f a year, when you 
subscribe, you save 40%  (in the U.S.).

Pay only $18.00 ($1.50 a copy) fo r 12 m onthly 
issues o f MICRO sent d irec tly  to  your home or 
o ffice  in the U.S.

But on the newsstand —  if you can loca te  the 
issue you w ant —  you pay $30.00 a year ($2.50 
a copy).

Save 40%  and make sure you get every issue. 
Subscribe to MICRO today.

MICRO
34 Chelmsford Street 
P.O. Box 6502 
Chelmsford, MA 01824

Please send me MICRO fo r__1 ye a r__ 2 years
NOTE: Airmail subscriptions accepted for 1 year only.

Check enclosed $_________
Charge my _________ VISA account

_________ Mastercard account
N o .__________________________________________

Expiration d a te ________________________________

Name__________________________

Address ____________________________________

City/State_____________________________Zip

Subscription Rates Effective January 1, 1982 

Country________________________________ Rate_____________

United States $24.00 1 yr.
42.00 2 yr. 

Foreign surface mail 27.00
Europe (air) 42.00
Mexico, Central America, Mid East,

N. & C. Africa 48.00
South Am., S. Afr., Far East,

Australasia, New Zealand______ 72.00________

* Airmail subscriptions accepted for only 1 year. 
For U.S. and Canadian 2-year rates, multiply by 2,

Job Title: _____________

Type of Business/Industry:
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/ i l^ S ^ S p C L U O E S  2 M mA k ED DISKS OF DATA BUT 
WILL W O im ff fY O U R  1 QglVE MICROCOMPUTER!

AVAILABLE ON D ISK 9 ^ Y FO R ? ;

BOX 3435. LO N G W O O D . F L  32750 

ORDER FRO M  Y O U R  F A V O R IT E  D E A L E R

SHIPPING & HANDLING A R E  EX TRA . P R IC E S  S U B JE C T  TO CH A N G E W ITHOUT NOTICE



I  ONE OF THE W O RLD ’S LARGEST INVENTORIES

VisiCalc List S200.00 .........................

VisiFile List S250.00 ...............
Horriblescope (D isk) u s t $ 15.00

now

now

now

Hi-Res Soccer 
Apple- Oids
W urst ot Huntington Computing
Gobbler ....................................
Ultima
Autobahn ..........................
Battle Cruiser Action 
Gorgon
Super Stellar Trek 
Helltire Warrior
Gamma Gob lin s ....................................
Mission Asteroid
W izardry ...............................
Star Mines 
Warp Factor

M ISCELLANEOUS
Escape trom Acturus S29.95 now $35.39
Bas ic  Mailer S69 95 now $59.49
Memory Management II S49.95 now $41.89
Castle Woltenstein S29.95 now $35.39
Upper Reaches ot Apshai $19.95 now $16.89
8ridge Tutor $39 95 now $35.19
P A S C A L  Animation Too ls ......................................$65.99
Hand Holding BA S IC  ............................................... $84.99
UT-100 Em u la to r ...................................................... $65.99
Space Quark S29.95 now $25.39
Beneath Apple DOS (Book) S19.95 now $16.89
Birth ot the Phoenix S14 95 now $11.69
Goblins S27.50 now $13.19
Painter Power S39 95 now $33.89
U .S . Constitution S29.95 now $35.39
Merger S49.95 now $41.49
Super Stellar Trek $39.95 now $33.89
L ISA  $79 95 now $67.89
V-Plot (Yuccipal $29.95 now $15.39
V-Slat $29.95 now $15.39
V-Prml 529 95 now $15.39
Brain Surgeon $49 95 now $41.49
Into Master .S150 00 now $117.49
Waterloo II $49.95 now $41.39
Fantysland 2U41 $59.95 now $50.99
Torpedo Te rro r.......................... $24.95 now $11.19
SpeedStar $139.95 now $114.69
Kaves ol Karkhan $49 95 now $41.39
Dos Boss S24 00 now $10.39
Memorex D isks 10 fo r  $14.99
Verbatim Datalite-plam w/hubs 10 fo r  $17.99
Dysans 10 lo r  $49.99
Flipsort Box $19.80
Scotch Disk Cleaner $29.95 now $16.99
Atari * /TRS-80 ' /Pet * W rito  fo r  In fo rm ation

GAMES

Read S ofta lk ’s review 
on page 87 of the 

October issue

$19.99

N EW  P R O G R A M S
Sneakers $29.25 now $ 1 5 .3 9
Copts 8  Robbers S34.95 n o . $ 1 9 .6 9
Pot-O-Gold I $39 95 now $ 3 3 .8 *
Pot-O-Gold II $39 95 now $ 3 3 .8 9
Ring ol Saturn S39 95 now $ 3 3 .8 9
Streets ot the City & Trucker $24.95 now $ 1 1 .1 9
President E lect $39.95 now $ 3 3 .8 9
D 1S-0-D0C $72 39 now $ 6 1 .4 9
Med Fly Mama S29 95 now $ 1 4 .3 9
Hungry Boy S24.95 now $ 1 1 .1 9
Anova $74 95 now $ 6 3 .7 9
Solitaire $29.95 no- $ 1 5 .3 9
The Source SiOO.OO now $ 8 9 .9 9
R a ce  lor Midnight $29.95 now $ 1 5 .3 9
H i-Res Secre ts S125 00 now $ 1 0 6 .1 9
Banners I S34.95 now $ 1 9 .6 9
Complete Graphics (Tablet) S I 19 95 now $ 1 0 1 .8 9
Specia l Effects (Tablet) S69 95 now $ 6 0 .7 9
Inkwell A pp le-III S150 00now $ 1 3 0 .4 9
Snack  Attack $29.95 now $ 1 5 .3 9
V - P lo t ............................................................... S29.95 now $ 1 5 .3 9
Disasem/65 S29.95 now  $ 1 5 .3 9
The Inspector (Disk or Prom) S49.95 now  $ 4 1 .3 9
The Book .............................................................S19.95 now  $ 1 1 .9 7
Don t (Book) S8.95 now $ 8 .0 5
Using 6502 Assembly Language S19.95 now $ 1 6 .8 9
Expandaport........................ S59.95 now $ 9 0 .8 9
Firebird .......................................................... S29.95 now $ 1 5 .3 9
T h i e f ................................................................. S29.95 now $ 1 5 .3 9
T h re sh o ld ........................................................$23.97 now $ 1 0 .3 8
Target P lanner S195 00now $ 1 6 5 .6 9
Paddle-Adapple $29 95 now $ 1 6 .8 9
So . C a l Research  . S14.95 now $ 1 3 .4 5
Word Handler S250.00 now $ 1 1 1 .4 9

G A M E S
Microsoft Adventure 
Wizard and the Princess 
Flight Simulaior 
Odyssey 
Sargon It 
Space Eggs 
H i-Res Cribbage .
Lordsof K a rm a (c a s s ) .......................
Oh Shoot
ABM .....................
Computer C on flic t ....................................
Computer Air Combat 
Temple of Apshai 
Zork
All Nibble S o ftw a re ....................
Robot Wars 
Cranston Manor 
Dragon s Eye 
Computer Acquire 
Twala s Last Redoubt 
Alien Rain 
Alien Typhoon 
Raster Blaster
3-D Skiing
Creature Venture......................................
Galaxy Space War I .......................
Meteoroids in Space 
Dragon Fire
Pool 1 5

N E C  G reen  Screen M onitor List S285.00 ..................now $ 199.00
Z en ith  G reen Screen M onitor List S159.00 ..............now $ 109.00
U lysses List S34.95 ............................................................................................... now $29.69
S p e e d /a sm  List S39 95 ..................................................................................now $33.89
L isa  2 .5  List S79.95 ................................................................................................now $67.89
D inosaurs  ust s i 5 .0 0 ...........................................  ......................................... now $ 12.69

Apple

BMP Joystick
H ere 's a joyts ick you won't 
w ant to  be w ithout. It s the only 
joystick  w e know  about that a l­
lows you to  change the axis 
w ith  a flip  o f a switch. O nly the 
h ighest qua lity  parts are used.

A real bargain at$49.95

H IL N T  IN  G T C  N  €  €  M  IP L  T  !l N  G

o r d e r  b y  p h o n e  H U N T IN G T O N  C O M P U T IN G
800-344-4111 (outside Calif.) U  * *
800-692-4143 (inside Calif.) Po st O ffice Box 787
209-992-5411 (foreign or local) Corco ran , Califo rn ia 93212
Appic >s a 'c g is te fe o  tfadem atk o« Apo*e Compute* me

We lake MasterCard. V ISA or American E x ­
press (Include card ft and expiration date) 
California residents add 6%  tax Include 
S2.00 lor postage Foreign and hardware 
extra Send for free catalog Prices subject to 
change


