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A new command for Applesoft II

Applesoft Error Messages from
8 6  Machine Language........................................................... Steve Cochard

Understand and use methods and data needed to utilize Applesoft error messages
Q 7  Expanding the Superboard............................................Jack mcDonald
^ '  Build your own expansion board for the Superboard

PRINTER BONUS
g o  On Buying a Printer.......................................................... Loren Wright
^  Tips to help you purchase the right printer
Q0  Using a TTY Printer with the AIM 65 .........................Larry P. Gonzalez

Output to a teletype printer without restricting the use of the keyboard
4 Q A $200 Printer for C1P and Superboard ...............  ........Louis A. Beer

Hardware modifications and software considerations are presented

4 2  C"1 p t0 Epson MX-80 Printer.Interface ...............................Gary e. wolf
^  A circuit is presented to interface the C1P to a popular printer
A A Utilities for the Paper Tiger 460 ................................. Terry L. Anderson

BASIC and machine language programs present two utilities 
c o PET/CBM IEEE 448 to Parallel Printer Interface.. .Alan Hawthorne
^ This interface maintains compatibility with PET BASIC CMD and PRINT# commands
c -7 An Inexpensive Printer for Your Computer........... michael J. Keryan
J  Circuit and software allow a printer to be interfaced to your 6502’s parallel I/O port

APPLE BONUS

83

o  -| The Extended Parser for the Apple II ............................... Paul R. Wilson
®  This program allows easy control of functions

SEARCH .................................................. ....................................fi.C. merten
This utility routine aids in the writing and editing of programs in Integer BASIC

8 8  Trick DOS ..................................................................... Sanford m. mossberg
Easily use DOS by changing any command to fit your needs

Q 2 Sorting with Applesoft............ ................................. Norman P. Herzberg
An Applesoft BASIC program for a sorting algorithm is presented
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ARTICLES

8  Jumps and the 6502 ..................................................... Mark Bernstein
Methods of jumping and branching are discussed

H c  The Disk S w itch ......................................................Nelson E. Ingersoll
' Add life to diskettes and disk drives, and save energy

o n  It’s Time to Stop Dreaming, Part 4 Robert M . Tripp
Addressing modes of the 6502 and 6809 are compared, new ones discussed

9 7  Journal It: Screen Print U tility  for Atari John Elliott
* This utility will capture screen text and then journal it on a printer

ASMLST: Full-sized Assembler Listing for AIM Joel Swank
Twenty-column listings are reformatted into full size37
MICROCRUNCH: An Ultra-fast Arithm etic 

83 Computing System, Part 2 ............................................. John E. Hart
A discussion of software support for the fast mathematics hardware outline in Part 1

DOUBLE APPLE BONUS

4 Q Apple Graphics.............................................................. FordCavallari
A quick overview of what's offered in our Apple Graphics Section

SHAPER: A U tility  Program for 50 Managing Shape Tables.................................... clement d . Osborne
Build shape tables by vector input

CQ List Controller.................................................................Preston R. Black
This program provides flexibility and ease of operation when using the LIST command

c n  Lo-Res Graphics and Pascal c. donald Heth
Plot low resolution graphics using Pascal

66
c o  Paddle Hi-Res Graphics............................................ KimG. Woodward

Draw background scenes using paddles

-74 True 3-D Images on Apple II .......................................... Art Radciiffe
* '  Create stereo-pair images without accessory devices

-7C Apple Bits, Part 1....................................................... Richard C. Vile, Jr.
• Aids for faster, more efficient low resolution graphics programming

7 Q Tracemark, An Apple II Debugging Aid Raymond weisiing
‘  ** Understand complex problems with this study-tool utility

Dollars and Sense Revisited............................. david T. deiiiQuadri
Learn to print format in Applesoft BASIC using a MID$ statement
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ARTICLES

9 The R adio S hack C o lo r C o m p u te r John Steiner
Features of this versatile 6809-based computer are highlighted

-t o  A p p le s o ft M ys te ry  P aram ete r Sherm Ostrowsky
* An undocumented "booby tra p " in Applesoft is utilized

o  6522-Based Pot P os ition  D ig it iz e r ............Kenny Winograd
'  O  Convert the position of a pot to a number your computer can use

o  A 6502 F requency C o u n te r................................................. Phil Lindquist
Make your computer an inexpensive frequency counter

o n  S tep Up to  P rogram m ab le  M o tion  David s. Liscinsky
Interfacing of a stepper motor to a KIM-1 is outlined

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

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

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

1 0 f t  S o la r S ystem  S im u la tio n , Part 2 Dave Partyka
• v / O  jh js  geocentric program will print information about six planets

PET BONUS__________________________________________________________

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

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

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

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

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

APPLE BONUS

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

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

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

6 P rec is ion  P rog ram m ing  ai Hamilton
Faciiv w rite a s truc tu red  n roaram  Lisina BASICEasily w rite a s truc tu red  p rogram  using BASIC

-I o  P asca l T u to ria l, P art 1 victor Fricke
■ ^  F irs t lesson to  he lp you understand UCSD and Pascal

PRO GRAM M IN G AIDS
A u to  L ine N u m b t . _
Im ita te  la rge com puters  and m ake p rogram m ing  easier

0 7  Som e H e lp  fo r  K IM , P art 1 ............................................Wayne d. smith
I  FvtonH 1 icp fiiln fiss  n f KIM m em orv dumD routine

2 3  A u to  L ine N um b ers  fo r  OSI D isk BASIC  Lester Cain

G A M ES

(For the Color Com puter) Try to  land on the su rface o f the moon
Lunar L a n d e r............................................................................... John Steiner

A-7 G a la c ti-C u b e ................................................................................. Bob Bishop
^  '  App le gam e tha t dares you to  escape from  cub ic  maze

c n  The G am es P eople  B u y .................................M. Morse and m.a. Curtis
' J y J  T re n d s  in  th e  n n m n u te r  n a m e  in d u s tryTrends in the com p u te r gam e industry

S aucer Launch
You against the fly ing saucers  (Atari)

O th e llo
Popular board gam e now fo r the Apple 

U ltim a te  Ping Pong fo r  PET
This vers ion o f Pong uses ch a ra c te r g raph ics  and fas t keyboard con tro l

0 0 S aucer L a u n ch .................................................................... Mike Dougherty

0 0  O th e llo .............................................................................Charles F. Taylor, Jr.

0 7  U ltim a te  Ping Pong fo r  PET WernerKoibe
O  » This vers ion  n f Ponn uses ch a ra c te r araDhics and fas t keyboard con tro

HARDW ARE/SYSTEM S

o - I  OS-9 and th e  6809: R e vo lu tio n a ry  T o o ls  Brian Capouch
O  '  H ighlights o f the OS-9, fea tu res, and concep ts  are d iscussed

o n  A pp le  II D ig ita l S to ra g e  O s c illo s c o p e  Ellis Cooper
® ^  Easily convert your App le in to  an osc illoscope

F u n c tio n  G en e ra to r and L ib ra ry  M anag e r Ray Cadmus
C ustom ize your I/O functions

A P P LE

94
i n n  ASCII D um p fo r th e A p p le  Robert F.Zant
I U U  Extend “ exam ine m em o ry " rou tine  in A pp le 's m on itor

1  A C  A pp le B its , P art 3 ..............................................................Richard C. Vile
I U J  presen ta tion o f g ian t le tte rs, an im a tion  conc lude  series
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HARDWARE
q  D a ta  C o l le c t io n  w i t h  Y o u r  M ic r o  John C. Traeger

Interface allows high-speed sampling and recording

-j A  P E T  “ L is t e n e r ” ................................................................................................ ............. Louis
1 n  Listen to your PET tapes and have a CB2 sound amplifier

p - j  W a tc h  t h a t  G r o u n d  C o n n e c t io n  Raymond Weisiing
1 Protect your computer w ith a properly connected ground

0 7  P r o p o r t io n a l  J o y s t i c k  f o r  A t a r i  Mike Dougherty
' Make your own joystick for five dollars

PROGRAMMING AIDS
S o m e  H e lp  f o r  K IM ,  P a r t  2 ................................................Wayne D. Smith
Investigation of the single step feature

O S I S y m b o l ic  D is a s s e m b le r  David E. Pitts
popular disassembler adapted for C4P

PROGRAMMING LANGUAGE
C 7  P a s c a l T u t o r ia l ,  P a r t  2 ........................................................... v ic to rR. Fricke

1 A look at the Apple Pascal Filer

0 4  F la g s  a n d B o o le a n  A lg e b r a  in  M ic r o s o f t B A S IC s  M.Guzdiai
Features to give you powerful program structures

c o  R e c u rs iv e  U s e  o f  G O S U B in  M ic r o s o f t  B A S IC  ft. a  Johannesen 
Implementation for OSI, PET, Apple, TRS-80 Color and others

APPLESOFT
o c  A p p le s o f t  V a r ia b le  L is t e r  Richard Albright

use this lister w ith any program, anywhere in memory

q c ;  A p p le s o f t  M e m o r y  M a p  D is p la y ...................................  N .D . Greene
Create maps without altering memory contents

; A p p le s o f t  L in e  F in d e r  R o u t in e  Peter J .G . Meyer
1 ■ Display bytes of a particular line, use subroutines available in monitor

A p p le s o f t  a n d  M a t r ic e s  Comeiis Bongers
I U v J  Machine language program performs special matrix operations
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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 ichard  h . Turpin
A description of the hardware and software needed for a parallel interface

C 7  L is t Sc ro 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
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MACHINE LANGUAGE AIDS

Q Utilities for the Color Computer.................................... LeoE. Garrett
Dump or disassemble 6809 or ASCII code anywhere in memory

-i q  Formatting AIM Assembler Listings................... Christopherj. Flynn
11 5  This program uses a PL/65 approach

HARDWARE
Superboard Expansion System...................................... d.w. Kammer
Double memory and increase capabilities of C1P and Superboard II

O Q  Using Atari’s Countdown Timers.............................. Mike Dougherty
Use timers with BASIC and Assembly Language programs

a o  Speedy Routine for C1P Joystick...................................... John Krout
; Take "slow motion" out of your real-time games

APPLE UTILITIES
C Q  Credit Box Creator............................................................ Sandy Mossberg

Clever techniques to aid your programming

RUNZM ENU.............................................................................. Frank Shyjka
J  '  Eliminate task of rebooting DOS upon language card reset

7  Shape Manipulate................................................................ John Ft. Raines
Create, delete, add shapes from tables

FORTH
O Q  A FORTHword........................................................................ Loren Wright

A brief history and discussion of features of FORTH

OC Using FORTH with the 6 5 0 2 .................................... Raymond Weisling
Three applications to utilize the power of FORTH

Q C  Stepper Motor Control: A FORTH Approach........Mark Bernstein
'J  '-J Command language in FORTH controls movement

i  0  Q LIFE in FORTH and BASIC..............................................Nicholas J. Vrtis
Compare and learn from two languages

COLUMNS

55 PET Vet.................................................................................. Loren W. Wright
High-level languages on SuperPET

79 From Here to A tari.......................................................... James Capparell
A look at DOS file structure and the floppy disk system

The Single L ife ...................................................................... Brad Rinehart
A FORTH vendor is spotlighted
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MATH APPLICATIONS
Q V is iC alc Form ulas fo r D eprec ia tion ....................K im G. Woodward

Ready-to-use fo rm u las  prov ide three m ethods o f deprecia tion

Q Num erica l S o lu tion o f D iffe ren tia l Equations Robert d . Walker 
Runge-Kutta m ethod and A pp leso ft p rogram  help you solve equa tions

9  j  Legrange In te rpo la ting  P o lyno m ia l......................... Paul h. M uller
This he lpfu l routine w ill run on any m ach ine w ith  floa ting  po in t BASIC

2 4  SIN(X) The Hard W ay......................................................... Earl Morris
Learn how  the in-ROM m ach ine language routine works

OSI BASIC
0 7  A Cross Reference G enerator fo r OSI BASIC ............ John Krout

* Find any variab le o r line num ber in your OSI BASIC program

J O  More Hooks in to  OSI BASIC R ichardL. Trethewey
■ °  Add keyw ords to  BASIC under OS-65D V3.2

51 M icroso ft BASIC-in-ROM E xtens ions .................M ichae lm . Mahoney
PRINT AT and CALL functions are added to  BASIC-in-ROM

c  -j Machine Language to  DATA Statement Generator. Yasuo Morishita 
1 This handy routine can  be applied to  all OSI BASIC-in-ROM m ach ines

C 7  Autonum ber Plus fo r Cursor C o n tro l......................... Kerry Lourash
u  1 Add au tom atic  line num bering and PRINT AT  to your cu rso r con tro l p rogram

UTILITIES
7 7  KIM Bouncy Keypad Cure Jody Neiis
1 '  This 94-byte p rogram  pro longs the life  o f your bouncy keypad

o o  Binary Storage and Array R e tr ie v a l .................................Hank Blakely
A technique fo r ex trem e ly  fa s t I/O o f arrays on d isk  is presented

Q Q  A D isassem bler fo r the 6809 M arkJ. Borgerson
This d isassem ble r is  w ritte n  in M ic ro so ft BASIC and w ill run on the  App le II o r 
the  Radio Shack C o lo r C om puter

HARDWARE

107 PET Audib le Disk A la rm ................................................................John e. Girard
This sim ple enhancem ent sounds an a la rm  w hen a d isk e rro r occu rs

-| - j - j I/O Expansion fo r A IM ............................................................................. Gary Finley
* '  1 Add tw o  VIAs to  trip le  I/O capac ity
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Votrax Interface for SYM John vaiente
Easily interface this speech synthesizer to your system ’s VIA

I/O ENHANCEMENTS

6 AIM User Device A rb ite r................................................... Joel Swank
Expand the A IM 's input and output ports

-f General Purpose Tape I/O for OSI Jerry D. Boucher
1 1 Flexible cassette LOAD and SAVE functions are provided

■ifi A Real Tape Operating System .................................. Dale De Priest
'  ^  Get the most out of Commodore’s reliable system

p - j COPCOP Single Drive Copier................................... Peter Kieijnjan
1 Copy OSI diskettes quickly and easily

HARDWARE

27
o n  6508 — A New 6502 C onfigura tion .............................. Ralph Tenny

* Package includes processor, I/O, RAM and other features

q c  Time of Day the Easy W ay....................................... Martin De George
processor-independent real time with the addition of one chip

o q  Programmable Reverse Video for the C1P Charles L. Stanford
Add this handy feature to your C1P w ith programming and circuitry

6809
a  c  Structured Programming in BASIC09 Brian Capouch

Combine the benefits of structured programming and user interaction

c - j Extensions to the C-Bug Monitor Ralph Tenny
1 Debugging functions are added to this M.L. monitor for the color computer

Multiprecision Addition—A Comparison o f 6809 and 6502 
57 Programming.................................Gregory Walker and Tom Whiteside

Addition routines demonstrate 6809’s programming advantages

c - |  FLEX: An Operating System for the 6809 Dale Puckett
^  * FLEX’s history, features, and applications are discussed

BASIC AIDS
o q  7SEG: PET Giant Character Set John Girard

Alpha-numeric characters on seven-segment display

07  Applesoft Variable Dump........................................Philippe Francois
®  1 This debugging utility provides a dump of current variable array values

n o  Integer Cross-Reference U tilities ................................Lee Reynolds
Generate a complete cross-reference table for Apple Integer BASIC programs
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MACHINE-LANGUAGE AIDS

9 Mem ory M ap R elocator Preston r .  B lack

Use this handy program to prevent your programs from being overwritten

13

19

General BASIC to Machine Language Interface . Christer Engstrom  
Allow better communication between BASIC and machine language

Memory Moves with the 6502 and the MC6809 g. w a lke r and  

Advantages of 6809’s direct page addressing are discussed........... T. W hiteside

APPLE PRINTER UTILITIES

o y  LISZT with S trings ......................... L.H. Anderson, D. Cohen, R.F. Searle
^  '  Turn Applesoft listings into easy-to-understand structured formats

a o  Apple Graphics for O kidata M icroline 8 0 ........... Charles f .  Taylor
Dump Apple hi-res screen graphics to Okidata printer

PET FEATURE

61
63

67

84

Com m odore and M IC R O .................................................. Loren W right

PET M em ory P ro tector........................... Louis F. Sander, V ictor H. Pitre
Isolate 1K or more of memory from BASIC and resets

Growing Knowledge T re e s .............................................David r .  He/se
Artificial intelligence represented in tree diagrams

PET Menu and Tape T im e r.............................................. Dale De Priest
Advanced cassette control, extensive use of WAIT command

COLUMNS

25 PET Vet
PET SCREEN editing

. Loren W right

29

57

From Here to A ta ri........................................................ James C apparell
“ Front Jacks”  on the Atari 400 and 800

The Single L ife ....................................................................Brad R inehart
HDE Disk BASIC
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I/O ENHANCEMENTS
Q D isk to  Tape Backup U t i l ity ............................................R ichard M erten
^  Save money by using cassette tapes for backup

o  AIM User F unction  D isp a tch e r..........................................Joe l sw ank
1 v Overcome AIM ’s limitation of three user-definable keys

Add a VIA and Speech Synthesizer
1 9  to  the  C olor C om pu te r..................................... William C. Clements, Jr.

Add 8-bit bidirectional I/O ports to your Color Computer

A S equentia l F ile  H andle r
2 6  f ° r a D isk-Based O S I....................................... M ark and Chris Johnson

This file handler is written in BASIC and easily implemented

APPLICATIONS
q  -| Face Synthesizer fo r PET..................................................D avid  Heise
v  Create an animated face on the PET’s screen

A n >  A Low-Cost D ig itizer fo r the  A p p le .................................J a yS in n e tt
^  Use a sheet of plastic to build this digitizer

/ c  AIM Log ic T ra in e r................................................................ Larry  K oiiar
Test logic circuits and control I/O with this program

c  a  A V ersa tile D isk Label P rin te r......................................... D avid  A lien
prjnt different kinds of labels for one- and two-sided disks

c /  Program  fo r Inverting  a M a tr ix ........................................ Brian s. Flynn
Handy routine for math and statistical programs

PROGRAMMING LANGUAGES
BASIC, FORTH, and RPL............................................. Tim othy S tryker
j w0 established languages are compared to a newcomer, RPL

7 0  T iny PILOT fo r the  PET .............  ......... Jim  S trasm a and  John O 'H are
A machine-language PILOT, with screen editing

7 7  M icrocom puter In terfacing: FORTH v s . BASIC M ark B ernste in  
Programs to control a digitizer interface are compared

MACHINE-LANGUAGE AIDS
0 7 PRINT AT fo r OSI S y s te m s .................................................M a ttA s a y

Routine for C1P, C4P, and C8P, plus hex object code loader

n o  Sym bol Tab le  L is te r fo r the  O S I................. ........... R olf Johannssen
List symbol table generated by the C1P assembler
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MICRO
THE 6502/6809 JOURNAL

0 Rewriting PET ROMs ................... James Yost

HARDWARE
Rewrit
Eliminate bugs and add improvements by rewriting your operating system

■4 o  T im ing and Counting w ith  the 6522 Marvin l . D eJong
Perform precision tim ing tasks with the Versatile Interface Adapter

Removing Frustrating Interference Patrick e . Hame l
Enjoy interference-free computing

APPLE FEATURE
An Overview Of Apple DOS. . David P. Tuttle and Dr. Thomas C leaver 
Learn how to manipulate and modify DOS

Subscription/Dealer Inquiries 
(617) 256-5515

25

35

40

45

55

63

Converting Apple Pictures to  a Standard
Bit-Mapped F orm at........................................................... David lubar
Transfer Apple hi-res screens to Visible Memory on the PET

PET Com m unicates w ith  A pp le ....................................Frank covitz
Use the Apple’s cassette port to transport data

Apple Disk Sector Map U tility ......................................... Clyde Camp
Determine actual sector allocation

Build an Apple C art.......................... Tom l. Fisher and M ichae l Straka
An inexpensive way to build a home for your Apple

Low-Resolution Graphics and Apple P asca l...........Richard c. vile
Access Apple’s lo-res capabilities from Apple Pascal

MACHINE-LANGUAGE UTILITIES
Computer-Assisted Translation o f Programs
from 6502 - 6809................................................................edgar Pass
Translating techniques

77

93

98

Auto Entry for the C1P A lan J. Zadiraka
Easy keyboard entry for machine-language programs

TAPDUP — AIM Tape Copy U tility  ...........Joe l Swank
Back up your cassettes by controlling two recorders at the same time

COLUMNS

59 Apple S lices ....................................................................... Tim Osborn
A method to pass parameters between BASIC and machine language

69 PET Vet ............................ loren Wright
Review of POWER, a flexible utility package

Answers to the June crossword puzzle can be found on page 104.
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M I C R O

_________________ THE 6502/6809 JOURNAL

PROGRAMMING TECHNIQUES
. q  S t ru c tu re d  P ro g ra m m in g  in  6 5 02

A s s e m b ly  L a n g u a g e .......................................................... Kim g . Woodward
Add high-level, structured techniques to your assembly-language programming

P a t te rn -M a tc h in g  w i th  th e  650249 o n  th e  A P P L E .......................................  ............................. Charles F. Taylor, Jr.
Presents both elementary and advanced pattern-matching algorithms

R a n d o m  N u m b e r  G e n e ra to r  in  M a c h in e  L a n g u a g e
5 7  fo r  th e  A P P L E ............................................  ...............................Arthur Matheny

A simple subroutine for the APPLE

C O  A  N e w  C h a ra c te r  S e t fo r  th e  V IC -2 0  ...........Mike Bassman
Design your own VIC characters

I/O ENHANCEMENTS
■4 H D a ta  T ra n s fe r  f ro m  A IM  tO P E T ..............................Alan K. Christensen
' Send data and programs from the AIM to the PET through a simple cable

-i ~7 P E T  to  A IM  D o w n lo a d ..........................................................george Watson
' * Use the PET to develop programs for simpler systems

O Q  E x p a n d in g  F ile  C a b in e t  fo r  th e  A P P L E  David p. Alien
Access File Cabinet for use with other programs

2 7  D u ty  C y c le  M o n ito r  fo r  th e  V IC -2 0  ...............Bob Kovacs
* Determine the correct volume level for reliable recording of cassette tapes

0 0  In te r fa c in g  th e  C o lo r  C o m p u te r ........................................ John Steiner
Send and receive Morse code

BASIC AIDS
7 1  P O W E R -A id  fo r  th e  P E T  ...............F. Arthur Cochrane
* 1 Add commands to Professional Software's BASIC programming utility, POWER

7 C  S U R C H A N G E  fo r  O S I ...........................................................’. Kerry Lourash
1 u  SEARCH/CHANGE for OSI BASIC-in-ROM machines

Q C  O N  ER R O R  G O T O  fo r  O S I R O M  B A S IC  . Earl Morris, Kerry Lourash
^  J  A utility to trap errors without stopping program execution

S tr a ig h t fo r w a r d  G a rb a g e  C o lle c t io n90 fo r  th e  A P P L E ...........................................  ............................Cornells Bongers
An APPLE-based linear garbage collection program

q q  O S I E x te n d e d  I/O  P ro c e s s o r ......................................... Michael j.  Keryan
Add more than thirty new functions to the OSI C1P

-j n c  D e le te  o n  th e  O S I .................Earl Morris, Yasuo Morishita
I \J \J  om it one or more lines with only a few keystrokes
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68000 FEATURE

2 7

3 2

41

The 68000 and the Personal Computer.................... Laurence Keppie
The 68000 as an add-on to 6502-based systems

An MC68000 Overview..................... Tom W hiteside and  Joe Je lem ensky
A description of the 68000’s registers, instruction set, and addressing modes

68000 Instruction Set.................................... ........................ Joe H ootm an
Part I in a series on the 68000, including a detailed table of Data Movements

HARDWARE 

11 Superimposing TV Pictures on PET Video........ Peter d . H iscocks
Modify the PET to superimpose a television camera picture on the PET video display

1 A  a /d  Conversion Using a 555 Timer IC.......................M ike D ougherty
■ ^  This simple 555 timer yields a high dynamic range inexpensively

p o  Delayed Reset and Autoboot for the OSI.......................... U g o v .R e
Z -'* * Add both a time delay to the BREAK key, and an automatic disk system bootup

LANGUAGE AIDS
C H AMPER-POS for the APPLE........................................... Philippe Francois
^  ■ A machine-language utility that extends APPLESOFT to include a POSition function

C7 6809 Macros for Structured Programming...................... H al C lark
'  Use assembler macros for structured assembly-language programming

APPLICATIONS
Market Projection Program

67 for the Color Computer........................................................Leonard I. Suckle
A sophisticated business program to project industry and company sales

Double-Entry Formatting for your Checkbook
O 0 On the C1P................................................................................... Leo Jankow ski

A simple checkbook balancing program

. Louis F. Sander

UTILITIES
q o  Auto SAVE for the PET.................................

A routine for automatic cassette backup

o n  COM PRESS — An APPLESOFT Optimizer . . Barton M. Bauers  
Reduce APPLESOFT program memory requirements by up to 30%

COLUMNS
A 7  Apple Slices..................................................................................  Tim Osborn
^  ’  “ Hashing” ...A quick random-access technique

�70 PET Vet................................................................
* ®  The MAE assembler and new Commodore-oriented publications

Loren W right
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EDUCATION FEATURE

37

41

49

53

59

Introduction to  Turtle Graphics in APPLE Pascal John r .  Raines
D um p Pascal T urtle  G raph ics  to  a p rin ter

Three Faces Of APPLE LOGO EdwardH. Carlson
D iffe ren t approaches to  an educa tiona l p rogram m ing  language

One Teacher’s PET Gloria stein
A success  s to ry  o f a m ic ro com pu te r in the c lassroom

M icrocom puters in a College Teaching Laboratory —
Part 1 .................................... Howard Saltsburg, R ichard Heist, Thor Olsen
An overv iew  o f m ic ro com pu te r use in an undergradua te  labo ra to ry  p rogram

A Personal C om puter fo r Untrained
Users........................................................ Lynda B.M. Ellis, John R. Raines
Strateg ies fo r c rea ting  c rash -p roo f BASIC program s

RUNTIME UTILITIES 

1 1 Thomas Henry

15

19

75

M achine-Language Screen U tilit ie s  fo r the 
CBM-8032
Screen fo rm atting  and easy cu rso r positioning

AutO Graph fo r the APPLE...........................................Eugene Rolfe
Using an EXEC file  to  se lf-m od ify  a BASIC program

Screen Editor fo r the OSI 65D A ssem bler........................Les Cain
Add th is  conven ien t ed iting capab ility  to  your assem bler

Form atted O utput w ith  A tari BASIC ......... Frank Roberts
Print-using fo r the A tari

HARDWARE

23 Build ing a Paralle l P rin ter In te rface .................. R olf a  Johannesen
A  genera l d iscuss ion w ith  de ta ils  on a C1P to  C1P in te rface

0 7  T h e IBM S e le c tr ic  a s  an  OSI S y s te m  P rin ter PauiKrieger
A  che ap  le tte r-qua lity  p rin ter

Q -| A Homespun 32K C o lor C om puter Ralph Tenny
Expand your 16K TRS-80C to  32K bytes o f RAM m em ory

TUTORIAL
7 Q  APPLE Pascal P-Code In te rpre ter and the  6809 . Tom Whiteside
* ^  A  com parison  o f P-Code e ffic ie n cy  betw een 6502 and 6809 com pute rs

Q 7  A tari C haracter G raphics from  BASIC, Part 1 Paul Swanson 
A  techn ique  to  use cha rac te r-m ode d isp lay g raph ics

COLUMNS
o n  APPLE S lice s ..........................................................................Tim Osborn

Run the Pascal assem bler under DOS 3.3

C Q  PET V e t...............................................................................Loren Wright
A  be tte r BASIC —  W aterloo  m icroB A S IC  on the  SuperPET
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GAMES FEATURE

41 Castle Adventure for PET and APPLE . . . .  David Malmberg

49 SYM 23 Matches........................................ ......................... Matt Ganis

c o  Solve the Pagoda Puzzle Using
Recursive Assembly.................................................. Sherwood Hoyt

59 VIC/PET GOMOKU................................. ....................David Malmberg

6 2  Number Shuffle on the ATARI.....................  ................ Frank Roberts

66 Sensible Use of APPLE Game Paddles.....................Harry l . Pruetz

7 0  Space Invasion for OSI C1 P/Superboard.................Johns. Seyboid

7 2  APPLE Shootdown ....................... Eric Grammer

HARDWARE
n  ATARI Joysticks on the O S I........................  ................ Joseph Ennis
^  A simple modification including software and programming information

h o  An MC68000 Overview, Part 2 . Joe Jelemensky and Tom Whiteside
1 ^  Simple examples illustrate 68000 programming techniques

n n  A Monitor for the TRS-80 Color Computer................... Ralph Tenny
1 ^  Instructions to get composite video from the video section of the CC

o o  FLEX and the TRS-80 Color Computer . . . Ronald W. Anderson
A description of FLEX09

p y  68000 Binary Arithmetic Operations.......................... JoeHootm an
^  * A discussion of binary arithmetic instructions

q c  How to Make a Graphic-80 PET from a 4016 . . . Jim Strasma
Just add inexpensive ICs and move jumpers

GRAPHICS
7 q  APPLE Hi-Res Graphics and Memory Use................... Dan Weston
* ^  Avoid overwriting the graphic display area

o p  ATARI Character Graphics from BASIC, Part 2 . Paul Swanson
Learn about fine scrolling

q q  Getting Around the APPLE Hi-Res Graphics Page Eagle i. Bems
' S ' J Utilize the graphics area without sacrificing memory

q o  Extra Colors for the ATARI..................Richard I. and Donna Marmon
Two techniques to expand your computer’s palette

q q  Introduction to 3-D Rotation on the APPLE............... Chris Williams
' 3 ' * Learn the techniques for yaw, pitch, and roll
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___________________ THE 6502/6809 JOURNAL
COMMODORE FEATURE

It’s All Relative — CBM Disk Techniques,
37 Part 1............................................ ...................... Jam es Strasm a

Get the most from CBM’s powerful disk operating system

A n Squeeze for PET Programs ......................... Hans H oogstraa t
Squeeze out imbedded blanks, line separators, and comments

47 BASIC Line Delete for PET/CBM and VIC.........  .... Thomas H enry
A machine-language program to delete blocks of BASIC lines

SOUP: A CBM Machine-Language
Oc. Compare Program..............................H enry Troup and Jam es Strasma

A compare program for machine-language program files

Microcomputers in a College Teaching Laboratory,59 Part 2.................  ...........R ichard  Heist, Thor Olsen, and  H ow ard  Saltsburg
Analog transducers in a digital world

BASIC AIDS
-j o  APPLE ILISZT for Integer BASIC Programs . . . Leonard Anderson
* &  Print your program in a clear, structured format and detect embedded binary code

BASIC Macro Function for Cursor Control19 On the OSI..................................................................Kerry Lourash
Insert statements with just two keys

o o  ATARI Character Graphics from BASIC, Part 3 . . . Paul Swanson  
Add to ATARI’S vertical blank interrupt routines

nio APPLESOFT GOTO/GOSUB Checking Routine . P eter j . g .  M eyer 
Verify all GOTO and GOSUB references in your program

HARDWARE
e q Adding Voice to a Computer......... ....................... M ichae l e. Valdez
V * *  A low-cost procedure for sampling and reproducing voice

Enhanced Video for OSI C1P...... . . .D avid C antre ll and Terry Terrence
Add five chips — and several features

Home Control Interface for C1P.................................. John Krout
Add your own ultrasonic control

ATARI Meets the BSR X-10.......................  .....D avid  A. Hayes
Use ATARI'S controller ports

74 
77 
82
o c  68000 Logic Instructions............................................ Joe H ootm an

Our discussion of the 68000 instruction set continues

QQ Programmable Character Generator for OSI Colin M acau ley  
Design your own character set 

g o  Utilizing the 6502’s Undefined
Operation Codes...........Curtis Nelson, R ichard Villarreal, and Rod H eis le r
Hardware to use these op codes for new pseudo-instructions
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A d v a n c i n g  C o m p u t e r  K n o w l e d g e

SIMULATIONS/APPLICATIONS  

2 1
Discrete Event Simulation in Pascal.................Anita and Bill walker
Simulate real-world situations

O q  Doing Time on the 6809................................................... Jim schreier
Add time in BASIC

OH Model Rocket Simulation in BASIC...............................David Eagle
' Determine the altitude performance of single-stage model rockets

o c  Sun and Moon on the APPLE......................................... Svendostrup
v̂ ' “ '  Hi-res graphics simulation: the orbits of the sun and moon

Microcomputers in a College Teaching Laboratory,
OO Part 3 .....................  ............Thor Olsen, Howard Saltsburg, and Richard Heist

Process Control and the microcomputer

a c Measurement of a 35mm Focal Plane Shutter.......Mike Dougherty
Use inexpensive hardware to measure the accuracy of your camera

c o  It’s All Relative — Using CBM’s Relative Records,
Part 2 ................................................ ...............................James Strasma
Learn how to set up relative files and records

c q  Microcomputer Design of Transistor Amplifiers___ Andy Cornwall
This program makes it easy to design practical, small signal amplifier stages

TUTORIALS
H H VIC Hi-Res Graphics Explained...................................Nicholas j .  vnis
' ' Produce 160- by 176-dot graphics

_ 68000 Shift, Rotate, and Bit Manipulation
15 Instructions.........................................................................Joe Hootman

More detailed coverage of the 68000

MATH
Extending Newton-Raphson’s Method to Evaluate 

71 Complex Roots...................................................................... P.P. Ong
Compute the complex roots of a polynomial equation

■70 Signed Binary Multiplication is Unsigned............... Timothy stryker
'  ^  Put this mathematical curiosity to work

7 q  APPLE Math Editor................................................... Robert D. Walker
'  ®  Easy construction, editing, and printing of mathematical formulas

q c  Using Long Integers for BCD Numbers in Pascal . D avidc. oshei 
Bullet-proof string conversion
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_________________ A d v a n c i n g  C o m p u t e r  K n o w l e d g e

LANGUAGE FEATURE
4 2  SuperPET A P L .............................................  ......................... Terry Petersen

An unusual, but powerful, fast, and memory-efficient language

47  EDIT: An A ta ri FORTH S creen-O rien ted  E d ito r . . M ike D ougherty
^  1 A big improvement over the APX line editors

5 4  APPLE Pascal H i-Res Screen D u m p ........................... R obert D . w a lke r
Dump the high-resolution graphics screen to your printer

c o An In tro d u c tio n to FORTH ................ Ronald W. A nderson
All about Reverse Polish Notation, colon definitions, and other FORTH features

C O FORTH fo r the 6809................................ ....................Ronald W. A nderson
A look at CCFORTH, figFORTH, and several FLEX-based systems

0C  The W orld  A cco rd in g  to  L IS P .........................  .................Steven Cherry
A powerful language suited to robotics and artificial intelligence

I/O ENHANCEMENTS
-1 -1 Im proved IEEE-488 C on tro l fo r PET/CBM D avid w. Priddie
1 1 More precise control of the bus, without using logical files

-|7 VIC RS-232 P rin te r........  ...............  ....................... M ich a e l V. Tulloch
' '  Interface the Radio Shack Quick Printer and other RS-232 devices

p p  PROM BASIC fo r the C 1P ................................ ..................D avid  A. Jones
Increase the CTP's performance without a disk drive

O Q  Ind ire c t F iles  Under OS-65D ............... R ichard  L. Tretheway
Use the indirect file to m erge programs, perform warm starts, transfer programs.

BASIC AIDS
g o  It ’s A ll Relative, Part 3

Using C om m odore ’s R e la tive  R e co rds ............................ Jim  s trasm a
Use a key file as an index into a relative file

0 7  A B inary  Search R o u tin e .................................................... A lfred  j .  B ruey
^ * Two demonstration programs illustrate this technique

4 f l  BASIC Renum ber fo r O S I..................................................... Paul K rieger
Renumber programs in memory and save to tape

EDUCATIONAL UPDATES
74 68000 Program C on tro l: B ranch and Jum p

In s tru c tio n s .............................................................................. Joe Hootm an

78 M ore on T iny PILOT fo r the  PET...................... .............. A rth u r H unkins

8 1  A BASIC M a tch  R ou tine  fo r C A I.......................................R obert Phillips

86 An O verview  o f E du ca tion a l S o ftw a re .......................George G erhoid

Q Q  M ic ro co m p u te rs  in a C o llege  Teach ing  Labora to ry,
®  ̂  Part 4 ........... D eborah Graves, R ichard  H. Heist, Thor Olsen, H ow ard  Saltsburg
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Advancing Computer Knowledge

PRINTER FEATURE
h q  Hi-Res Plotting with the VIC ............. Fred Wallace
' * *  Combine VIC-1515/1525 printer with the VIC-20 for high-resolution graphics

OA Print Control for APPLE Printers......JohnR. VokeyandH, Cem Kaner
A short subroutine for automatic pagination and user-selectable margins

31

36
39

Centronics Printer Driver for Your
Microcomputer.................................................. Larry R. Hollibaugh
An MX-Driver assembly-language program

Disk ID for Printed OSI Directories Robert a . Paul
Put unused disk space to good use

APPLE PRINT-USING Routine ........ Celestino R. Monclova
A machine-language routine for formatted output

AO A Full Byte for Your APPLE Printer ........... Mark J. Boyd
Greater control using the eighth bit

THE LEARNING CENTER
A"7 MICRO Calc for Commodore and APPLE ......Loren Wright
^  '  A miniature electronic spreadsheet

c y  Digi-Draft for Atari 400/800............................................. Tim Kilby
* A sophisticated drawing program

g - i  The Computer Revolution Reaches
the Community........................ ......................... Emmalyn H. Bentley
A look at a new microcomputing learning center

0 C BANNER: A Display Program for
the Color Computer........................................... Bryan Christiansen
Display a variety of messages in large type on your screen

YQ  Glossary of Computer Terms 

ARTICLES
7 0  68000 BCD and Privileged Instructions Joe Hootman
■ Our 68000 series continues

7 7  A Versatile Hi-Res Graphics Routine for the APPLE adam p. King
* * Design multicolored shapes

o p  APPLE Disk Track Copy for
Non-Matching Numbers....................................Roland E. Guiibauit
Increase your disk library’s efficiency

o c  It’s All Relative, Part 4
°  Using Commodore’s Relative Records Jim strasma

Read and write relative disk files
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COMMUNICATIONS FEATURE

Communications:
2 6  The Growing Network....................... . Bradley L. Coley, Jr.

A Not-So-Dumb Terminal Program
3 1  for the SuperPET....................................................Terry M. Peterson

Turn the SuperPET into a smart terminal for a mainframe

. Cliff Glenn onOQ Dialing the Networks...........................
A MC6809 communicates with major networks

A A A Home-Built Communications Interface .John Steiner 
Circuitry and techniques for construction

A 7  PET-tO-PET Communications................F. Arthur Cochrane
^ '  Transfer an array over the User Port

c n  Multi-Microprocessor Tidbits...........................Mike Rosing
Run a 6502 and 6809 on the same computer — simultaneously

c A In-House Communication....................................Phil Daley
A look at MICRO'S use of computer communication
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THE LEARNING CENTER

- jr \  MASTER for VIC and COMMODORE 64 . . . Loren Wright 
1 A serious look at a simple guessing game

Conservation of Momentum
8 4  for ATARI and COMMODORE..............  ....... Jerry Faughn

An introductory physics demonstration

O C  Is a Number a Number?....................................... Phil Daley
Convert numbers from one base to another

g Q A Beginner’s Computer Glossary, Part 2
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Entertainment, teleshopping, 
and home video banking are 
what the information revolu-
tion is all about.

Communications Feature 
starts on pg. 26.

HARDWARE D E P A R T M E N T S

c o  APPLE, Mountain, and Data Capture... h. Bruce Land, ill 
An inexpensive and versatile communications method for the APPLE

e - j  Unleash the AIM “A” Block..................................Tom Lilievig
^  * Recover memory space on your AIM 65

BUSINESS

Analysis of Bond Quotations 
9 2  on the APPLE.........................................................................  ...David C. Lewis

Compute the performance of bonds

Mutual Fund Charting
9 8 for APPLE and O S I..........................................Ralph h. Green

Two programs to make and print mutual fund files

L E T T E R M A S K :
10 2  A Check-Protecting Algorithm ...........Barton m. Bauers, Jr.

A number-masking routine

2 April Highlights
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COLUMNS

Apple Slices......................................................... Tim Osborn
"| 2  A l° ° k at worksheet formulas

PET V et........................................ ....................... Loren Wright
"| 0  New Commodore books and C64 information

n r \  From Here to Atari........................................... Paul Swanson
Readers' hardware questions are answered

p o  CoCo Bits...................................  ..........................John Steiner
^ ,v“'  The F board and CoCo operating systems

1 f i f i  Interface Clinic......................................................Ralph Tenny
I create a decoder

Fund Charting................pg.i
D o w J o n e

I n d u s t r i * 1 f t v w r « q «

3 9  Week A verage » 9 8 3 .0 8
P e r c e n ta g e  ch an ge s in c e  l a s t  h igh  *  4.17%  
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®  New Wave of Com pilers

o n  The ATARI 1200XL ........Paul S. Swanson
A comparison of the ATARI 1200XL, 800, and 400 computers

Microprocessors for
Z 4  Your APPLE II ........Phil Daley/John Hedderman

A comparison of add-on boards for the APPLE II

o n  COMMODORE New Wave ......Loren Wright
A discussion of COMMODORE’S new product line

o p  Is 16 Bits the Solution? ...... Keith Roberson
Can 8-bit technology survive in the small computer market?

PROGRAMMING AIDS

q o  Get More Data on Your CBM Disk . Werner Kolbe 
N- ' °  Write up to four times more numerical data on 

disk using binary format

Parameter Passing in 
40 Assembly Language, Part I Randan Hyde

Pass data to and from assembly-language subroutines

Real-time Clock for 
5 0  the Color Computer John Steiner

Add a real-time clock and date function to your programs

C O  &GET on the APPLE .......David Dice
A machine-language program to allow customized input routines

Modifying and Using
56 MAE on tne PET ......... F. Arthur Cochrane

Modifications allow output to an ASCII printer and listing output 
to a disk file

c o  68000 Instructions ............ Joe Hootman
' - 'O  Miscellaneous instructions implemented on the 68000

it’s All Relative, Part 5:
0 1 Printing COMMODORE File Data . . Jim Strasma 

How to format and print data from COMMODORE relative disk files
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New computers 
change the nature of

the microcomputer

industry.

THE LEARNING CENTER

73

76

Breakup...................................................Loren Wright/Phil Daley
A simple animation game that demonstrates PEEKs and POKEs

Addressfile
A file-management system for the VIC-20 and other 
COMMODORE computers

. Brian Zupke

GRAPHICS

APPLE Graphics for 
80 Okidata Microline 80: Revisited Gary uttie

Print APPLE II hi-res graphics screens on an
Okidata Microline 80 printer

A Universal Printer Pager 
84 for APPLE ................C. Anthony Ray

Automatically produce top and bottom margins on each page 
of printer output

0 7  Second PET as Soft Printer . . . . Hans Hoogstraat 
0  '  Address a second PET as IEEE device 4

MULTIC — A Multi-Column Print
91 for AIM .................... Joel Swank

Print AIM listings the full width of your printer

q q  Superboard III Quick Printer II .... Ken Benson
An inexpensive way to interface the OSI Superboard II 
to a RS Quick Printer II

COLUMNS
h o PET VET .........................Loren Wright
' LOAD-and-RUN programming

h o From Here to Atari .............Paul S. Swanson
1 u  Drawing geometric shapes

h 7  C0C0 Bits ................. John Steiner
' '  A look at the TDP 100, modems, and service manuals

h n o  Interface Clinic ................... Ralph Tenny
' ^J Experiments in interfacing

Q A' E R

No. 60 - May 1983 MICRO 5



/ A i c a o

Advancing Computer Knowledge

MICRO
P.O. Box 6502 

Amherst, NH 03031
(603) 889-4330

Managing Editor
Marjorie Morse

Technical Editors
Phil Daley 

Loren Wright | 
Assistant Editor 

Emmalyn H. Bentley 
Office MgrJEdltorial Assistant' 

Maureen Dube 
Programming 

John Hedderman ; 
Contributing Editors 

Cornells Bongers 
Dave Malmberg 

John Steiner i 
Jim Strasma 

Paul Swanson i 
Richard Vile 

Art Director/Production {
Helen Bergeron 

Typesetter
Lynda Fedas 

Advertising 
Sales Manager—Bob Mackintosh 

Admin. Assist.—Dawn Blute 
Dealer Sales 

Sales Manager—Kathie Maloof
Linda Hensdlii | 

Circulation |
Carol A. Stark 
Cindy Schalk j 

Accounting I 
Donna M. Tripp 

President/Editor-ln-Chief 
Robert M. Tripp

Publisher 
John G. Grow 

Associate Publisher/ 
Circulation Manager

Nancy Lapointe

MICRO is published monthly by: MICRO, 
Amherst, NH 03031. Second Class postage 
p.ud at Amherst, NIL (UfUi and additional 
mailing offices USrS Puliiu Jtion Number: 
463470. ISSN: 0271-9002. Send subscrip-
tions, ohjnm; nt address IJSPS Form 1579, 
requests for back issues and all other fulfill-
ment questions to MICRO, 10 Northern 
Blvd., P.O. Box 6502, Amherst, NH 03031,
or call 16031 889-4330, Telex: 955329 TLX 
SRVC, 800-227-1617. Subscription rates 
(per year): U.S. $24.00, $ 4 2 .0 0 / 2 yi.
Foreign surface mail $27.00. Air mail: 
Europe $42.00; Mexico, Central America/ 
Middle East, North Africa, Central Africa 
$48 00, South America, South Africa, Far 
East, Australasia, New Zealand $72.00. 
Copyright © 1983 by MICRO.
All Rights Reserved.

Q operating
Systems

20 APPLE II Operating Systems
P h il D aley  — A look at the 
features offered by six 
popular systems

26 UCSD Directory

Steven Lesh — A description
of UCSD at the byte and bit 
level

32 OS-9, A Structured Operating 
System

M a rk  J. Boyd  — One of the 
most powerful systems for 
8-bit microprocessors

34 Color Disk BASIC: 
Observations and Utilities

M ic h a e l Dudgeon an d W illiam
C lem ents, Jr.  — Examine 
disk sectors and repair a 
crashed directory

42 The 68000 Educational 
Computer Board

Terry A. Jackso n  —

Motorola’s board features 32K 
of RAM and a terminal-based 
ROM monitor

46 A ONFX-iike Operating System 
for 6809 Microprocessors
Stephen L. Childress — A
new view of software 
architecture
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Applications
54 Calibration by Least Squares 

Polynomials on the Atari

M ike  D ougherty  — Correct 
calibration problems in your 
home-built computer sensors

60 Pinewood Derby with 
Computer Timing

Sydney S. K oeg ler  — An 
automated judging and timing 
program for this popular Cub
Scout model car race
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64 Fractionated BASIC

LeR oy M o yer  — Automate 
fraction calculation

o The Learning 
®  Center

70 Four-Color Hi-Res Graphics 
for the VIC-20

Brian S. Zupke  — Use the 
joystick to draw four-color 
pictures

72 VIC Player

Phil D a ley  an d  Bob Tripp  —  

Learn music with this five-
octave keyboard program

82 An Inexpensive Lightpen for 
the VIC-20, C 64, and Atari

D avid A. Bryson  — Construct 
a lightpen for only $15.00

Machine 
Language 
Aids

8 8

90

68000 Addressing Modes

Joe H ootm an — Immediate, 
direct, implied, and indirect
addressing

HEXPAD: PET Utility for 
Machine-Language Key-lns

Bob Sullivan — Redesign your
PET calculator keyboard

7 8 9 /

4 5 6 X

1 2 3 +

0 - =

94 Parameter Passing in
Assembly Language, Part 2

R an d all H yde — Passing 
parameters via the Return 
Address

Columns
10 PET Vet

Loren W right — A review of 
the Script 64 and WordPro 3
Plus/64 wordprocessors
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14 From Here to Atari

P aul Sw anson  — The InHome 
keyboard for the Atari 400, 
Atari 1200XL map modes, and 
more

18 CoCo Bits

John S te in er  — More 
information on video output

98 Interface Clinic

Ralph Tenny  — A discussion 
on interface components — 
the latch and shift register
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26 Buyer’s Guide: A 

Low-Cost System 
Comparison
Phil Daley and Loren Wright

A look at the features 
offered by the most popular
low-cost microcomputers

36 A Clock Interrupt for 
Your Apple
Charles H. Putney

A hardware modification and 
program that uses the 
Apple’s 1/60-second 
interrupts

42 Using Atari Joysticks 
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— inexpensively
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54 Automatic Head Load 
Control
Peter Kleijnjan 

Add just a few bytes of 
patch code to the operating
system

56 Disk Interface for 
Single Board 6502s
Jack Brindle 

Diagrams and sample 
software drivers demonstrate 
this interface
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O Center

67 Text Editing Routines 
for the Color 
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Routines for any program 
that manipulates text

72 Mode 10 Atari
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Part 2
Paul Swanson

Add cassette capability and 
vertical fill
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Computing the net present
value of an investment
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81 Address Filer for 
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A short file program that
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104 It’s All Relative,
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The final installment in our 
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relative files
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58 Mode 10 Atari 
Painting Program, 
Part 3
Paul Swanson 

Add lines, rectangles, and 
circles to your Mode 10 
program

66 A Personal Look at a 
Personal Computer
Richard C. Vile, Jr.

A personal look at buying 
and using a microcomputer

72 Using Signed 
Arithmetic on the 
6502
Randall Hyde

A technique to overcome the 
problem of missing signed 
comparisons

82 Product Catalog for 
Apple and Atari
Our product resource list 
concludes

88 Machine-Language
Input Routines for 
Commodore 
Computers
Thomas Henry

Input both string and 
numeric data to your 
Commodore

92 Text Compression 
and Encryption
Walter Luke, Jr.

Save memory and increase 
the strength of your code

96 Using VIC and C64
ROM Routines from 
BASIC
Terry M. Peterson

Save machine-language
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for Your ROM
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Replace an 8K ROM with two 
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Programming 
Techniques
25 Programming 

Techniques
Phil Daley

A brief discussion on 
useful techniques

26 The Directory Menu
Phil Daley

An introduction to th is user- 
friendly u tility

28 Plotting Data with
Character Graphics
Loren Wright 

General purpose routines for 
the C64, VIC-20, PET, Apple, 
Atari, and TRS-80C

r
K

34 Structured Game
Design
Michael Allen

Transform imagination and 
fantasy into graphic or text 
displays

97 Interface Clinic
Ralph Tenny

Convert your serial I/O into 
parallel I/O using a UART

Apple

18 Apple Slices
Jules G ilder

Turn your IBM PC into an 
Apple

38 Rapid String/
Substring Search
L. S. Reich

Use a machine-language 
program to obtain a rapid
array search.

42 Directory Menu for
the Apple
Keith Davison and Phil Daley

Convert the normal 
CATALOG routine into a 
string array of individual 
entries

44 Random Number 
Generator
B ill Walker 

Theoretical basis for 
generating uniform ly 
d istributed pseudo-random 
numbers

48 Linear Search
Richard Vile 

Learn how to search through 
a lis t of numbers
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Commodore.

12 Commodore Compass
Loren Wright 

A look at POWER64 from 
Pro-Line Software

54 Faster Math 
Operations in 
Microsoft BASIC
Peter Hiscocks

Speed up array operations

LENGTH OF ARRAY 
(INCLUDING 

HEADER)
NUMBEF

OF
DIMENSIO

58 Bank-Switched JSR
Terry Peterson 

Use SuperPET’s bank- 
sw itched memory w ith 6502
machine-language programs

62 Directory Menu for
the Commodore 64
Al Korostynski 

A fast version of th is  u tility

Atari

14 From Here to Atari
Paul Swanson

Inform ation on the three 
GTIA modes and a new 
editor, EREDIT

64 Directory Menu for 
the Atari
Jerry White

All you need are your DOS 
master disk, a blank disk, and 
these two BASIC programs

66 Atari Graphics 
Notepad in FORTH
Mike Dougherty 

Interactively construct 
images through simple 
keyboard commands

rxxxxxxxxxxxxx

flBCDEFGHIJKLMMOPQR5TUVHXVZ 
a b c d e f g h i  j k  1 M nopqrstuw w xsiz

0 1 2 3 4 5 6 7 8 9
a b c d e f g h t  JK 1 ion op q r  s  t  u v wxyABCDEFGHIJKLMHQPOR5TUMHXY

f f l -
TEXT/LABEL

BD e w o n s t r a t i o n .
rxxxxxxxxxxxx*

Color Computer.

22 CoCo Bits
John Steiner

New disk ROMs, the J & M 
disk contro ller card, and
Elite*Calc

76 Directory Menu for 
the Color Computer
Steve Kronschnabel and Phil 
Daley

This version offers a 
directory backup

77 Animated Graphics 
Routines for the 6809
Craig Carmichael 

Display moving animated 
figures and custom 
characters
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19 Printer Dumps
Print the character 
screens on your 
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Use predefined 
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24 Introduction and 
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Loren Wright 
Detailed description of 
character graphics on C-64,
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64 Introduction
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Character, Editor
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o n  th e  C o m m o d o re  6 4
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C o m p u te r

62 M O D C O M M
W alter Charlton  

A s im p le  m o d e m  to  
m o d em  c o m m u n ic a tio n  
p ro g ram  fo r th e  C o lo r  
C o m p u te r

67 A  V O X  Input for
Your CoCo
Sean M oyer

S u b ro u tin e s  th a t a llo w  
so u n d  to  be used  as  in put 
to  th e  c o m p u te r

69 C oC o Bits
John S te in er

T h e  O S -9  o p e ra tin g  
sys tem

71 TR S-80C  Reviews

A tari A oole
46 A tari to  H ayes  

S m art M odem
John K elty  &
Ph il D a ley

A B A S IC  p rog ram  th a t  
serv ices  th e  H a y e s  S m a rt  
M o d e m  for th e  A ta ri

49 A tari M usic  P layer
Tom M arsh a ll

C o m p o s e , save, lo ad  and  
rep lay  s o n g s  fro m  yo u r  
A tari keyb o ard

57 From  H ere to  A tari
Paul Sw anson

T h e  A T R 8 00 0  p erip h e ra l 
c o n tro lle r  an d  B u lle tin  
B o ards

59 A tari Reviews
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74 A pple  to H ayes  
S m art M odem
John K elty  &
Ph il D a ley

A B A S IC  program  th a t  
s erv ices  th e  H a y es  S m a rt  
M o d e m  fo r th e  A p p le

79 Speedload: 
Enhanced A pple  
DOS
Enirco C o lom bin i

An e n h a n c e d  vers ion  o f 
D S O  3 .3  th a t p e rfo rm s  
lo ad in g  o p e ra tio n s  a b o u t  
fo u r tim e s fas te r.

71 A pple Reviews

G eneral

7 The N etw ork
Prim er
R andall Hyde

A p rim er d e sc rib in g  th e  
fu n d a m e n ta ls  o f lo ca l
n e tw o rks , w ith  s p e c ific  
e x a m p le s  on th e  N E S T A R  
sys tem

91 In terface  C lin ic
Ralph Tenny

F a c to rs  invo lved  in g e ttin g  
tw o  or m ore
m icro p ro c e ss o rs  to  w o rk  
to g e th e r
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20 Musical Notes for the

Apple

Phillip Bowers

23 Under the C64 ROM

John A. Winnie

26 A Better Random 
Number Generator

H. Cem Kaner and John R. Vokey

36 Control
M itche ll Esformes

43 Sixteen Bit 68000
Supermicros

Paul Lamar and Richard Finder

47 Programming with 
Macros

Patricia West erf ield

52 Useful Functions
Paul Garrison

56
Apple lie Supplement 
to “What’s Where in 
the Apple”

Phil Daley

72 Inside the CIA
Ralph Tenny

With five octives and 
rhythm, too, you can play 
old tunes or compose new.

Gain BASIC memory 
without losing program 
messages using RAM 
under ROM.

A better version for 
simulations, games and 
gambling, forecasting.

A program for assembly 
code efficiency, or 
statistics, step/trace 
debugging and more.

Is this the 6502 of the 
80’s? What will it mean for 
your computing plans?

Make your assembly 
language more efficient, 
cleaner, easier to debug.

Save time and
mathematical aggrevation 
with a compilation of 
defined function.

PEEKs, POKEs, CALLS, 
etc. specific to the Apple
lie, from Micro’s best 
selling book.

Advantages of the shift 
register on the CIA, and 
direct expansion from the 
microprocessor bus.
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Product Reviews

15 Autoterm A communication 
package with added
features for the 
CoCo.

18 Advanced 
X-tended Editor

An Applesoft line 
editor for BASIC 
program
development.

15 SuperText 
Professional

The most recent 
version of this 
powerful Apple word 
processor.

18 The Oddsmaker An “ Electronic 
Bookie” for the 
Apple or 
Commodore.

17 Super-Text 
Professional Word 
Processor

A simple business- 
powered processor 
for the Atari.

18 BASIC Tutor A course in BASIC 
programming on the 
Apple.

17 G.A.L.E. An Applesoft Line
Editor with the most 
complete set of 
commands.

19 Card? A Commodore 
parallel printer
interface for
text/graphics.

17 LOGO A fairly extensive 
implementation of 
the language for 
Commodore 64.
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13A Basic DVORAK 

Keyboard for the 
VIC-20 and C-64

Alfred J. Bruey

A “ new” key arrangement 
is gaining acceptance, 
increasing typing speed 
and productivity 
enormously.

15A Comparison of 6809 
and 68000

Mike Rosing

The checkbook offers a 
simple, effective way to 
compare these two 
microprocessors.

19 Flight Simulator II: 
Microcomputer 
Simulation At Its Best

Chris Williams

By analyzing this design 
masterpiece, programmers 
may discover the elements 
needed to make their own
software great.

22 Graphic Print for C-64

Michael J. Keryan

Create a full-page graphic 
printout from a 
Commodore 64 high 
resolution display.

30 Interface Clinic: 
Communication
Between Different 
Computers

Ralph Tenny

Merge several computers 
into one efficient system,
sharing a single printer.

34 HILISTER —  A Study 
and Teaching Aid

J. Morris Prosser

Move easily within your 
programs and highlight 
parts of text or listings for 
emphasis, drama, clarity.

38 Super Simple Numeric 
Sort

Robert L  Martin

Arrange a list in numerical 
order without the need for 
a user supplied sorting 
program.
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42 CMPRSS: Improved

Applesoft
Compression Program

Compress large programs 
and retain comments 
without overflowing Called 
Line Number Table.

Ian R. Humphreys

52 Useful
Functions — Part II

Paul Garrison

Save time and 
mathematical aggrevation 
with a compilation of 
defined functions.

$5 Commodore-To-Apple 
Cassette File Loader

Art Matheny

Transfer cassette files 
written on VIC-20 or C64 to 
an Apple disk for 
interfacing, etc.

65 BASIC Hex Loader

Robert M. Tripp

Handy BASIC utility to 
load Machine Language 
code in Hex.

66 Circles for the 
Commodore 64

Lester Cain

An interesting 
mathematical way to plot 
circles on the C64.

Product Reviews

11 Paint Magic Easy to use 
graphics with 
joystick and
keyboard.

11 Promenade 
Model C1 EPROM 
Programmer

Add-on programmer 
which handles 12
models of EPROM
and at least 8 of 
EEPROM.

11 TimeTrax Time management 
system for personal 
or business life,
including printed 
schedules.

12 Spell Perfect Machine language 
spelling checker for 
Letter Perfect or any 
standard text files.

12 The Complete 
Graphics System

2 and 3 dimensional 
graphics including 
108 colors.

Departments
2 Highlights
6 Editorial
7 Feedback
8 Spotlight: Sage

10 Lyte Bytes
11 Reviews
72 CoCo Bits
73 Microbes

74 Catalog
78 Books
79 Listing Conventions
80 Advertiser Index
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15Relocatable

Step/Trace

Chester H. Page

Step and Trace program 
can be moved easily to any 
part of the program.

19 Constructing Truly 3-D 
Mazes

Dr. Alan Stankiewicz

Get a rat’s-eye view of the 
maze corridors as you 
“walk” through them.

28 Graphic Print for C-64, 
Part 2

M ichael J. Keryan

Interface with major 
commercial packages to 

create a full-page graphic 
printouts.

Alter Track and 
Sector

Edwin L. King

Rewrite any sector on a 
disk without loss of data.

% The UCSD p-System: 
DeFacto Standard 
68000 Operating 
System?

Paul Lamar & Richard Finder

A careful, lucid 
explanation of p-System 

and a comparison of 
six 68000-based computers.

41 Atari/Epson Custom 
Characters

Mike Bassman

Create and transfer almost 
unlimited customized 
alphabets to paper — 

accurately.

47 Extended Precision 
Arithmetic in BASIC

Rolf B. Johannesen

Greater mathematical 
precision and a way to 
calculate the Jewish Lunar

Calendar.
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HILISTER — A Study Move easily within your

and Teaching Aid programs and highlight
parts of text or listings for 

J. Morris Prosser emphasis, drama, clarity.

58 Useful Save time and

Functions — Part 3 mathematical aggrevation
with a compilation of

Paul Garrison defined functions.

65Interface Clinic: A Major Design a major hardware

Hardware Interface interface - a receiver
board for the 32K CoCo.

Ralph Tenney

Product Reviews
11 When I’m 64 Sophisticated music

synthesizer with
vocal parts and 
animated face.

11 BASIC Building Over 60 sample
Blocks programs describe

all facets of 
beginning 
programming.

11 Write Now! Professional word
processor with 80 
column display, 
compatible with 
most printers.

12 Songwriter Songs are recorded
in a piano-roll style, 
making song 
composing fun and 
easy.

12 Clone Master A disk utility
designed to create 
backup copies of all 
or parts of user- 
owned disks.

12 Advanced An extended Pascal
System System Editor with
Editor many enhancements

and special
features.

13 Total A personal health
Health monitor to keep

track of nutrition on
a daily basis.

13 Commodore 64 Over 50 BASIC
Music Master music programs to

enjoy and learn
with.

14 Magic Memory Address-book type
of data-base system
for the Apple.

14 64 Doctor Total diagnostic
program for the C64.

14 Computer Learn automotive
Mechanic diagnostic methods

and keep track of 
auto maintenance.

Departments
2 Editorial
3 Highlights 
8 Feedback

10 Spotlight

61 CoCo Bits
68 Books
12 Reviews
62 Commodore Compass

69 Catalog
71 Lyte Bytes
72 Advertiser Index
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{^Introduction to 
IS  FORTH

Kenneth Butterfield

The basic Why's and 
Wherefore’s about the 
FORTH language.

18
Multi-Tasking in A Technique and Program
FORTH for Running Multiple Tasks

Under FORTH.
Kenneth Butterfield

24Structure Trees in A  F O R T H  u tility  that Prints
FORTH the Structure of a FORTH

Word.
Michael Dougherty

27 Textfile Write Edit Now reading, writing, and
Read Program editing textfiles is easy.

(T.W.E.R.P)

N. D. Greene

Graphic Print for C-64, 
Part 3

Michaelxf. KeryajT~"

Add Full Color to Your 
Graphic Printouts -Without
a Color Printer.

36Approximating the 
Square Root of the 
Sum of the Squares

Chris Williams

A Very Fast Method of 
Calculating this Useful 
Function.

44
Interface Clinic: A 
Major Hardware 
Interface

Design a major hardware 
interface - a receiver 
board for the 32K CoCo.

Ralph Tenny
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WQ75
68000 Exception 

T  /  Processing -----------------

Mike Rosing

How 68000 Uses Exception 
Processing to Handle 
Software and Hardware.

1 **0 Transferring dBase II 
Files For Use With 
Wordstar/Mailmerge

^ Robert R. Carroll

Alter your dBase II files 
and use them to produce 
personalized letter forms.

Stepper

Chester H. Page

Step-Trace fa c ility  that 
a llow s you to  bypass 
m on ito r routines.

L {Time-Series
Q I Forecasting

Brian Flynn

A Program to Predict the 
Future - That Runs on the 
Apple, Atari, C64 or CoCo.

'■ ' rV '  j  : ' H *  " r ’ : 1

13 Wizard A game u tiliz ing  the
C64’s ca pa b ilitie s  to 
the m axim um  — 
tha t even le ts the 
player create his 
own m ateria l.

14 Stockerl For the serious
s tock market 
investor, a program 
for p red icting  
perform ance tha t 
can in te rac t w ith  a 
tim e-shared data 
base.

13 Person-to-Person A feature  packed
com m un ica tion  
package fo r the
Apple, tha t inc ludes 
a m ailing lis t
capab ility .

14 MMP-1000C A fu ll-fea tu re  
Modem com m un ica tions

package fo r any 
A tari, inc lud ing  all 
required hardware 
and softw are.

13 Mail Now! A user-friendly
m ailing  lis t program 
fo r the C64.

2 Highlights 68 Books
7 Guest Editorial 69 Catalog
8 Editorial 71 Lyte Bytes

10 Feedback 72 Advertiser Index
11 Spotlight 72 Coming in October
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/ A I C R O
for the Serious Computer ist

OCTOBER I984
7

Plotting Binary Trees

Luther K. Branting
Binary Trees are an in te res t in g  

fo rm  of m a th e m a t ic a l  graph. 

Here is a p rogram to genera te

and d isp lay  them .

12
Fast Bit Map Plotting
for the Commodore 64

Loren W. Wright

Part 1 of a series of asse m b ly

level rou t ines to supp or t  fas t  hi- 
reso lu t ion  b it map p lo t t in g  on 

the  C om m o d o re  64.

18
Machine Language 
Loops

Chris Williams

M ach in e language loops are
exp lored  —  and som e co m m on  

m is c o n c e p t io n s abou t them

exposed.

20
Interactive Input 
Utility

Mike Dougherty

FORTH screens are presented

th a t m ake you r  a pp l ica t ion  

p rog ram s  eas ie r  to use.

26
Database
Management Systems

Sanjiva K. Nath

A d e ta i le d  d is c u s s io n  of the 

im p o r ta n t  fe a tu res  to look fo r  
in se le c t ing  a da ta ba se  

m an a g em en t package.

30
BASIC/ML Data
Transfer

Mark ‘Jay'Johanson

Four te ch n iq u e s  are exp lored 

and im p lem en te d  to exchange  

data  be tw een  BASIC and 

m a ch in e level p rogram s.

Rational Joystick
38 Interfacing

Charles Engelsher

A "b u i ld - i t - y o u rs e l f ”  p ro jec t  tha t 
deve lops  an A n a lo g /D ig ita l

c a p a b i l i t y  fo r  the  A p p le  w h i le  

exp lo r ing  A/D te chn iqu es .
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45
68000 p-System 
BASIC

Paul Lamar & 
Charmaine Lindsay

An e xa m in a t io n  of m a jo r 

fea tu res  of p-System BASIC, 

in c lu d in g  de ta i led  in s t ru c t io n s  

fo r  co nve rt ing  to p-System from  

M ic ro s o f t  BASIC.

50
Exec File Utilities

N. D Greene

A c o l le c t io n of e igh t use fu l exec

u t i l i t ie s  fo r  the  A p p le  tha t make 

l i fe  a l i t t le  easier.

53
Expanding the 
Commodore 1541 Disk 
Drive Part 1

Michael G. Peltier

Part 1 of a series sh ow ing  how 

to expand  the  ca p a b i l i t ie s  of the 

1541 d isk  d rive  used w ith  the 

C o m m o d o re 64 and VIC-20.

55
A Very Moving 
Message

Ian Adam

S p lit  screen, f ine  sc ro l l in g  and 

in te r ru p t  te c h in q u e s  are 

c o m b in e d  in a usefu l u t i l i ty  fo r  

the  C o m m o d o re  64.

60
Interface Clinic 

A Mystery!

Ralph Tenny

Prob lem s e nco un te red  in us ing  

a V o ltage -to -F requency  

C onver te r  on a C o m m o d o re  64 

are inves t iga ted .

65
Quick Cipher Routine

Art Matheny

A m eth od  and p rogram  to 

p ro te c t  your  ‘p ub l ic  d a ta ’ us ing  

an random  num ber based 

enc ryp t io n  sch em e  tha t w i l l  

w ork  on any m icro .

Departments
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