


GRAND OPENING...SYSTEMS
FORMULATE CORPORATION ¢

Miplot, the intelligent plotter
..Only $1,200

Usable even by those with no plotter experience the
Miplot is an ideal graphic output device for the personal
and small business computer. it's light, compact, ang
uses ordinary, hard-tip felt pens. (Interchange and cable
available)

Special features include:
* Separate pulse motor drives for x and y axis
“ Full range of intelligent functions such as line
generator and character generator
* Self-test-mode to verify plotter results
“ Printer mode for easy interface testing and data
dumping

For research, development and management planning, or
use by the personal hobbyist...Miplot is the intelligent
plotter worth your atiention.

Now on display at Systems Formulate.

Your Microcomputer
Information Center

We welcome you 1o visit our first consumer commercial
sales center in the United States. Located in Palo Alto in
the Town and Country Shopping Center, Systems
Formulate features a full range of microcomputer
syslems and peripherals for home or commercial use.

During the past few years since our founding In 1978, we
have opened three retail stores in Japan stocking
premiere American-made microsystems and innovalive
Japanese systems.

Our new Palo Alto location will feature some exciting sur-
prises for the American interested in microprocessing.

Rugged, continuous-feed printers
«.Only $1,995

Systems Formulate presents two, new continuous feed
printers designed to withstand all the heavy duty use your
invoices, stalements and statistical analyses can dish
out.

Both the SFC-080 and the SFC-136 combine Japanese
craftsman ship with many of America's finest com-
ponents. Like the UMI 8 dot high matrix head, for exam-
ple.

But that’s just the beginning:
" Superior data editing ability
" Your cholce of paper size
* Sharp, clear printouts
* Bold double-size characters
Graphics
Versitile line spacing
* Paper-saver saving design

.

Call Systems Formulate ang we'll be happy to send you
detailed specs or, better yet drop by for a personal
demonstration.

SYSTEMS FORMULATE CORPORATION

39 Town & Country Village
Palo Alto, California 94301
(415) 326-9100

Store hours: Monday-Saturday, 10-7

Sunday, 12-8
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SCORE: 108

DYNAMAZE—a dazzling new real-time game. You
move in a rectangular game grid, drawing or erasing
walls to reflect balls into your goal {or to deflect
themn from your opponent’s goal). Every ball in
your goal is worth 100 points, but you lose a point
for each unit of elapsed time and another point for
each time unit you are moving. Control the speed
with a game paddle: play as fast as ice hockey or
as slowly and carefully as chess. Back up and re-
play any time you want to; it’s a reversible game.
8y Don Stone. Integer Basic (plus machine lan-
guage); 32 K; $9.95.

SCORE: 105

ULTRA BLOCKADE— the standard against which
other versions have to be compared. Enjoy Block-
ade’s superb combination of fast action (don’t be
the one who crashes) and strategy (the kay is
accessible open space—maximize yours while min-
imizing your opponent’s). Play against another
person or the computer. New high resolution
graphics lets you see how you filled in an area—or
use reversibility to review a game in slow motion
{or at top speed, if that's your style). This is a
game that you won’t soon get bored with! By
Don Stone. Integer Basic {plus machine language);
32K: $9.95.

What is 8 REVERSIBLE GAME? You can stop the play at any point, back up and then do an “instant
replay’’, analyzing your strategy. Or back up and resume the game at an earlier point, trying out a different
strategy. Reversibility makes learning a challenging new game more fun. And helps you become a skilled
player sooner.

WORLD OF ODYSSEY—a new adventure game utilizing the full power of Disk |1, which enables the player
to explore 353 rooms on 6 different levels full of dragons, dwarfs, orcs, goblins, gold and jewels. Applesoft 11
48K ; $19.95 includes diskette.

PERQUACKEY—an exciting vocabulary game which pits the pleyer against the clock. The object of the
game is to form words from a group of 10 letters which the computer chooses at random. The words must
be 3 to 10 characters in length with no more than 5 words of any particular length. Each player has only
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3 minutes per turn. The larger the words the higher the score. Applesoft Il 16K; $9.96. :
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APPLESHIP—is a naval game in which two players enter their ships in respective oceans. Players take turns
trying to blast their opponent’s ships out of the water. The first player to destroy their opponent’s ships
may win the game. A great low-res graphics game. Applesoft I 32K; $14.95,

Programs Available on Disketre

ilabla at your
Availa b4 at $5.00 Additlons!

local computer store

DEALER INQUIRIES INVITED

® Check or Money Order
® Include $1.00 for
shipping and handling
® C.0.D. {$1.00 add'tl. charge}
® Master Charge and VISA
orders accepted
® New Jersey residents add
B% sales tax

Call or write for our free
SOFTWARE CATALOG

POWERSOFT, INC.

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

Apptle |l is a registered
trademark of
Apple Computer, Inc.



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

HUDSON DIGITAL ELECTRONICS INC.

ANNOUNCING THE HDE OMNIDISK 65/8

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

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

centrate on your problem, the disk supports
you all the way.

OMNIDISK 65/8 is available in an attractive
walnut wood cabinet, or unpackaged for OEM
applications in dual and single drive configura-
tions. The HDE disk controlier is a state-of-the-
art 42" by 82" card electronically compatible
with the 44-pin KIM-4 bus structure. The con-
troller and disk-driver are designed to operate
with the popular Shugart 801-R and compatible
devices.

The OEM single drive is $1195, the dual, $1895
and the dual in the walnut cabinet, $2200.
Priceisanotherreasontostepuptothe proven
quality of an HDE system.

HDE PRODUCTS - BUILT TO BE USED WITH CONFIDENCE
AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

PLAINSMAN MICRCSYSTEMS  LONE STARELECTRONICS PERRY PERIPHERALS
Box 1712 Box 488 P.O Box 974
Auburn. Ala 36830 Manchaca. Texas 78652 )
BO0-1133-8724 612-282:3570 Miller Place. NY 11764
516-744-6462

JOHNSON COMPUTER ARESCO
Box 523 10.Box 43
Medina. Ohio 44256  Audunion.Pa 10407
218-725-4560 215-631-9052
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Now You Can Have

INPUT/0UTPUT

For Your Apple Computer

BUTTON MOD-
ULE for QGames

Expenmental Pro-
gram Inpuf

cabies and conneclors

MICROBOX AND MICRO-
STIK PROVIDE APPLE
OWNERS WITH THE
HARDWARE TO EXPLORE
THE INPUT/OUTPUT CA-
PABILITIES OF THEIR
COMPUTERS.

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

A Complete Instruction/
Tutorial Manual is included
with the MICROBOX.

VI

INOUSTRIES

DUAL AXiS JOY- z =
STICK AND PUSH- i

Graphics, anc s TS

EXTRA LONG. HEAVY DUTY /

REAL-TIME INPUT

The MICROSTIK is a sturdy.
two axis joystick. Metal Cable
Connectors assure trouble
free usage over time, and
enable extension cables to be
added easily. Use the
MICROSTIK to add real-time
input to your game, graphic or
experimental programs. Each
MICROSTIK c¢ontains a
PUSHBUTTON for added in-
put possibilities.

MICROBOX and MICROSTIK sit
comfortably oh, or asideé the Apple
Computetr. They have been designed
to match the Apple In color and
design.

MICROBOX

CONNECTS DIRECTLY
lo the Apple Gime

/ Socket. ACCEPTS 2
Dua! Axss MICROSTIKS

or 4 Paddles

ISCLATED SWITCH-
> ING of 4 AC lpads or
relays trom a basic
program 4 LED
status indicators
Toggle Switch mnput
(sw3)

ORDER TODAY AND CON-
NECT YOUR APPLE TO
THE OUTSIDE WORLD.

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

TELEPHONE:
(703) 471-4291

Order the MICROSET and
receive the MICROBOX, 2
MICROSTIKS, the Manual
and Cassette, and SAVE $25.

MICAROBOX $109.95
MICROSTIK (each) 34.95
Demo Cassette 9.95
MICROSET 164.95
12 ft. Ext. Cables 8.95
Relay Modules WRITE
Solenoid Modules WRITE

Va. resldents add 4% sales tax
MASTER CHARGE, VISA accepted
NO C.0.D.s

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




More About 16 Bits

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

More than a year ago, Synenek considered
developing a part to be called the SY6516. Several
different SY6516's were proposed which
significantly differed from each other. It was decid-
ed not to develop any of the proposed 6516's.
Therefore, it is not “almost ready to ship”.

Of course, Synertek does have several other
development programs running in both the
peripheral and CPU areas. The SY6545 Improved
CRT controller and the SY6591 floppy disk con-
troller, each with the 6502 bus, will be available
later this year,

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

Michael Smolin
Strategic Marketing Manager,
Synertek, Inc.

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

It Is heartening to hear that the article and
editorial did generate interest in an improved 6502.
Several readers have written with their sugges-
tions. If you have any ideas, please send them in.
We will present the best ideas in an article in a few
months.
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WHAT’S THE ONE THING
NO ONE HAS THOUGHT
ABOUT DOING WITH
COMPUTERS?

We acknowledge that computers are the most valuable
data processing devices ever conceived for business and educa-
tion, and are the moat -crestive toys on earth. However, the
potential of computers has only begun to be explored. Avant-
Garde Creations has discovered and developed a way to use
computers in the areas of self-transformative experiences, life-
awareness, making relationships work, and “getting your act
together”.

Previously, it was thought that such trips aa est, Lifespring,
Actualizations, and others were the only means of significantly
dealing with the above areas. We acknowledge that they are in-
deed valuable experiences. But because one has to devote many
full days and hundreds of dollars to such trips, all those people
who aren't yet ready to get into all this that deeply are left with
nowhere to turn for auch awarenesa experiences.

The intention of Avant-Garde Creations is to change that. We
have the knowledge and techniques, and now we have the pro-
grams. The first is called “The Life Dynamic Transformation
Experience”, and the second is “The Relationship Life Dynamic”.
Both are available on disk at this time. Over the next year 9 more
life dynamic areas programs will be developed in the follow-
ing areas: physical, creativity, environment, meaning, condition-
ing, sexuality, normalcy, aliveness, and responsibility.

Why spend hundreds of dollars to find out if you're into work-
ing on such areas of your life? Why not get something you can
use over and over, at your convenience?

One of the most exciting aspects of our programs is that in
many program sections, it was discovered that “game-playing”
was the most effective method of getting people to perceive a
difficult truth. So from time to time youre given 100% origi-
nal games to play, games specifically designed to give you the
opportunity to “get” something challenging or elusive. So even if
you don't “get” something, you'll have a great time!

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

The Life Dynamic Transformation Experience. . $16.95 postpaid
The Relotionship Life Dynamic............... $15.95 postpaid
Complete Program Listings available:

The Life Dynamic Transformation Experience. . . $4.95 postpaid
The Relationship Life Dynamic. . ............. $4.95 postpaid

NEW — The Creative Life

D){namic Package f 1f you don’t have an
(s“{ggse ook) Apple [1 with Applesoft,

there are approximately
5 Apple stores in every
state. We'll send you the
address of the one near-
est you. Your Apple deal-
er will be glad to give or
rent you (very cheaply)
some time on one of their
computers, and will be
happy to get you started
running the program. In
case you think you need
to understand computers
{0 run our programs, we
assure you that if you can
read English end type
your name, you won't

VANT-GARDE CREATIONS have any problem.

PO Box 30161  Engene, OR37403 Dept.C1 w




Announcing...

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

e Unified Operating System

e Disk File Manager

e Commercial Basic

e Editor/Assembler/Debugger
e Data Base Manager

Optimized Systems Software does not use Apple DOS® 0SS is a unified and complete systems software
package with its own Operating System and File Manager. The Operating System, the File Manager and
the Basic combined use only slightly more RAM than Apple DOS ® alone. Requires 48K Apple I1® with
Disk 1l

Operating System File Manager
e Byte and Block 1/0 e Open, Read, Write, Delete, Lock, etc.
e Simple User Interface e Random Access via Note & Point
e Simple Device Interface o file Names of Primary.Ext type
(create your own)
Basic Editor/ Assembler/Debugger
e Nine Digit Precision DECIMAL Floating Point e Line Editor
e 32K Byte Strings (Edits Basic programs, too)
® Variable Names to 256 significant characters e Mini Assembler
® |/0 Interface Statements e Maxi Assembler
(no PRINT “control-D...") ® Disassembler

e Step, Trace, etc.

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

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

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

Optimized Systems Software
Shepardson Microsystems, Inc.
20395 Pacifica Dr., Suite 108A
Cupertino, CA 95014

(408) 257-9900

U
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ROADRUNNER -
A Math Drill for Second - Graders

Remember

‘rationalizing’

the purchase of your

microcomputer on the grounds that ‘it would be good for
the kids’? Well, he are some suggestions on using your
Apple for Computer Assisted Instruction.

Computer Assisted instruction (CAl)
will spread rapidly in the field of educa-
tion as the use of small computers
becomes more widespread. Children in
their earliest school years can enjoy us-
ing a keyboard to learn the traditional
skills, if programs are prepared with im-
agination and care. The greatest
challenge in designing these programs is
the fact that young children too easlily
become bored and lose interest.

Making a Game of It

My second-grader was having trouble
beating the clock during timed math drilis
at school, so | devised a program which
presents him wih 50 practice problems on
an Apple Il computer. Random additon
and subtraction problems such as the
following are displayed on the screen.

12

11 9 3
+ 4 +0

-2 -5

The largest number used Is 12, for gither
operand or result. This can be changed as
the needs of the child dictate.

To Increase the interest level and
heighten the student's motlvation,
several elements have been added which
lurn the drill into a game, called
“Roadrunner”. These added features pro-
vide the child with a visible goal, im-
mediate reinforcement, and a certain
amount of pressure.

Goal .orientation is provided by six
animal names which illuminate in se-
quence as each group of ten problems Is
completed. The lowest level is the snail,
for the beginning problems with a iong
time interval, progressing to the roadrun-
ner for the last problem with the shonest
interval.

The player is informed at the end of
each problem whether or not his answer

May, 1560

is correct. 1f so, the next problem is
presented. If not, the problem sequence
is stopped, and the player is given as
many chances as needed to determine
the right answer. The game wiil not end
until the correct answer has been given,
so the student {sn’t left hanging as to
what the proper answer should be.

Pressure is applied in the form of a
time countdown for each problem. The
time interval starts at 20 seconds for the
first ten problems, then decreases by two
seconds after each set of ten problems s
completed.

The game stops running if an answer (8
not given before the time elapses, or
when an answer is Incorrect. Once the
correct answer is supplied, or when 50
problems are completed, the animal
name correspongding 1o the highest level
attained begins flashing. This is accom-
panied by several beeps from the
speaker, to officially announce the end of
the game.

The Program

Coding the Applesoft program was fair-
ly straightforward with the exception of
the time countdown. A random number is
first selected between 0 and 24. if It is
greater than 12, then 12 is subtracted
from it, and the problem will be a subtrac-
tion problem. A second random number is
then selected between 0 and 12, In the
case-of an addition problem, the sum of
the two numbers is checked to be sure it
is no higher than 12. For a subtraction
problem, the second number is checked
1o be sure it is less than the first number.
The problem is then presented on the
screen, and a reply is requested.

The usual method for inputting a rep-
ly to a question in Applesoft, using the IN-
PUT or GET statement, will not work in
this case because they cause the pro-
gram to stop and walt indefinitely until a
reply is keyed in. Memory location -16384
contains the ASC!! value of the last key

MICRO -- The 6502 Journal

Peter A. Cook
1443 N. 24th Street
Mesa, AZ 85203

depressed, plus 128, provided that the
keyboard sirobe (-16368) has been reset
o zero.(Applesoft BASIC Programming
Reference Manual Apple Computer inc.,
1978) By PEEKing this location repeated-
ly during a time delay loop, as in program
lines 60 through 66, the computer will
know whether or not an answer has been
keyed in prior to the time interval elaps-
ing. Since a reply could have one or two
digits, the return key is used to signify the
end of data input and to stop the timer
from counting gown.

Once the reply is received, it is tested
for correctness, and the appropriate
message is printed. When ten problems
have been completed, the animal name
and time delay are changed, and the
above process is repeated.

Severa! changes can be made to the
program to make the game more or less
challenging, depending on the age and
ability of the child. Numbers larger or
smaller than 12 can be programmed in by
changing H in line 2. The time interval, 20
seconds, is defined by T in line 4, and the
decrease after each ten problems, 2
seconds, is subtracted from U in line 84.

One caution needs to be mentioned
which could cause some frustration if not
explained before using the program. The
process of reading the keyboard using
PEEK {-16384) depends on the particular
time during the cycle that a key Is
depressed, and for how lang. It seems to
work about 95 per cent of the time. Wateh
the screen to be sure each digit is printed
pefore pressing the next key during the
time countdown, or an incorrect answer
will be accepted. Sometimes the desired
key must be pressed one or two adgitonal
times. The time interval is purposely long
enough 1o allow for this. Also, it the
wrong key is pressed, you cannot back up
and correct it.

That completes the description. Type
in the program, have your second-grader
RUN it, and see if he can answaer the pro-
blems fast enough to become a
ROADRUNNER.
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REM "ROARDRUNNER" »

QCT 79
12: EEM RIGHEST HUMEBER
8. REM LONGEST TIME.

D5

DIM W$Iisx: FOR W =
WECWDY : NEXT

DATA SNAIL. TURTLE. CHIPMUNK. RAB
BIT. COGYQOTE. ROADRUNNER

REP PRINT HEADINGS:

HOME HTAE 1i1i: PRINT "R Q R
DR UOUNNE R": PRINT HTARE
9. PRINT "S&8 ADDASUBTRACT FR
aBLEMS

FPOKE 34. 5:

FOKE 2=z, 22:
ATES FROM

HARLF

FETE COQK,

Hon

SECQON

1 To &: READ

REM TOF MARGIHM
REM WIDTH, RLTERM
LEFT HALF T3 RIGHT

ROADRUNNER

50 ADD/SUBTRACT PROBLEMS

NUMBER: 32 SECONDS:9
SNAIL 12

a—
TURTLE
CHIPMONK ANSWER? 7
RABBIT WRONG, TRY AGAIN.
COYOTE ANSWER? 8
ROADRUNNER RIGHT

Fos 4vw 8.l = .22 = 8l =°T%
REM RESETS VYARIRKBLES FIR NE
W GAME
REM FPRINT ANIMALS:
VTAEB 18: FOR W = 1 TO &: IF W
= % THEM INVERSE IF 2 =
1 THEN FLASH
FPRINT KWWy MHORMAL
NEXT
IF 2 = 14 THEN FOR C = 1 TO S
FOR D = 4 TO 48: NEXT D: PRINT
CHR$ (¥); @ MNEXRT £: GOTO 5&:
REM 5 EEEPS
REEM BLRNK LAST PROEBLEM. PRIN
T HNEW MNUMBER AN TIME REMAIM
ING:
“TAB S
Nk LINE
FOKE 32.17: REM
FOR C = 1 T 2&: FOR D = 4 TO
63: MEXT D: CALL - 242: NEXT
C: REM SCROLL UP ONE LINE
FOKE 2X2.8: VYTAER &: PRINT "HUM
BER: ":P: POKE Z22.17: FOR D =
1 TO 1888 : NEKXT REM OCELAY

PRIMT

CALL - REM BLR

P2{ X

LEFT MAREGIN

VTREB 6:
S: il
REM SELECT NUMBERS:

S = “+ ":L = H:A = 8

M = INT ¢ RND <13
M > 2 % H THEN 32:
UMBER

N = INT ¢ RND <13 # 18G): IF
N > H THEM =4: REM EOTTOM HNU
MBER
IF M
T

S =M+ N: IF § >
GOTU 465

L=M-H: IF N> L THEN 24:
TOF NUMBER MUST BE LARGER

S =L — N:S$ = "= "M o= L
REM PRINT PROBLEM:

FOR D = 1 TD 18@@: NEXT
CELAY
NTHE 9

HTEB 3. PRINT "ZECOMND

188> : IF
REM TOF N

> H THEN 42: REEM SUBTRAC

H THEN =4

REM

REM

HTAB 8: IF M < 48 THEN
HTRE =2: REM RIGHT JUSTIFY

FREINT M: HTRE &: FRINT 5%

IF N = 1é THEN HTRE 3

FRINT M: HTAB &: FRIWT '"———"

MICRO -- The 6502 Journal

Figure 1: End of game, Problem 32
was answered Incorrectly. “RABBIT”
flashes to show highest level achiav-

ed.

SE REM  INFUT RWEWER. TEST IT:

S¥ W = U % 18: REM MULTIFLIER FD
F ACTUARL SECOMDS

S&  PRIMT FRINT HTHE %: PRINT
“ANSKER? ;1 REM  NO CURSOR

58 I = PEEK ¢ — 1&Z243: POKE —
LSESS, B: REM  READ KEYEOARD.

RESET KEYEOARD STRDEE

€z IF I = 144 THEN YTHE 15: GOTO

P4: REM RETURN KEY INDICATE

S ALL DOIGITS RECEIWVED
£4 IF I > 127 THEN A = H ® 18 +
MAL < CHRf I - 1zg»)r: YTAE
14: HTRE 411: FRINT A: REM
WEIGHT KEYSTROKES FOR UNITS.
TENS
es Y =W — 1: IF % > & THEM
5: HTAB 1X: PRINT " “:i: HTAE
2. PRINT INT <% / 182): GOTDX
€8 REM EBLANK SECOMND DIGIT
DF SECONDES REMAINING
Yo Z2 = 41: YTAE 1&: HTAB S:
CHR$® (72; "TQD LATE!"
72 PRINT FRINT HTAR =
"ANSWERY ", R
4 IF A = S THEN V&
ANSWER
Vs Z = 4. FRINT HTAE S: FRIWNT ™
WRONWG. TREY AGAINM!': GOTD V&
73 P =F + 4: IF P = 314 THEN =
ErhE

“TRE

[EN

PRINT

INFPLIT

REM CORRECT

£y

it p

20 PRIMT HTHRE 5. FRINT "RIGHT!
"

82 FOKE Zz.8: IF 2 = 1 THEN 21: REM
Z STArPs GAME

S4 ¥ =X 4+ 1: IF X > 9 THEN X = @
Yo=Y o+ 4l = U - 2 REM CH

ANGE ANIMAL AND TIME INTERYR
L AFTER 18 FROELERES
g5  GOTa 24

BB VTARE 24: INPLT "ANDTHER GHME
CYANDT " IF: IF I3 = "W OTHEN
FOKE Z23. 942: HOME GOTO 1&

R FOKE =24, 8: POKE ZZ, 9Q: HORME
END
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| Roadrunner
| Variables List

Answer

Counter

Delay

Highest Number

Input

Input

Top number for subtraction
Top number

Bottom number

Problem number

Sum or difference

Sign

Maximum time interval
Decreased time Interval
Actual seconds remaining
$(6) Winning animal

Subscript

Counts ten problems
Level attained

Ends game

N<XE§<C—!$U)'UZZI‘§_I o »

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

1 C.R.A.E. changes your appiesoft program right in
memory and only needs 1o be loaded once.

Hardware reguirements for all utilities are 48K
Apple 11 or Apple I} Pius, apptesoft ROM and Disk.

C.R.A.E. 1..Includes globa! find/change, quots,
dump and List renumber, autoline, and append.

Disk — $14.95
Highlands Computer Services
14422 SE 132nd
® Renton, WA 98055

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

Southwestern Data Systems

presents

NEW SOFTWARE BY
ROGER WAGNER

APPLE-DOC: This program set is a must to anyone writing or using
programs in Applesoft! {t not only provides vajuable information on
each of your programs. but allows you to change any element through-
out the listing aimost as easily as you would change a single line! With
APPLE-DOC you can produce a list of every variable in your program
and the lines each is used on, each line called by a GOTO.GOSUB, etc.,
in fact, every occurance of aimost anything! You can rename variables,
even do local or global replacement editing on your listing.

DISKETTE OR CASSETTE: $24.95
{Applesoft only)

(14 pgs. documentation)

ROGER'S EASEL: What would be the easiest way to put lo-res graphics
in a program? Probably to be able to just draw it with a sketch program
and then somehow attach the picture itself to the program for later
recall. Impossible? Not with ROGER'S EASEL! Create your own lo-res
pictures with this program set, and then selectively attach them to your
own Integer or Applesoft programs. Up to 40 pictures (or even text
pages) can be permanently linked for nearly instantaneous (up to 10
pictures per second!) recatl to either pg. 1 or 2 ot text/graphics display.
(Easel is in Int., Link prog. is in Int. & A/S)

DISKETTE OR CASSETTE: $16.95 (10 pgs. documeniation)

THE CORRESPONDENT: At last an economical alternative to the
higher priced text editors now available! THE CORRESPONDENT not
only supports upper/lower case, but features character & line insert &
defete functions. Output can be from 40 to 80 columns, with 4-direc-
tional scrolling to allow you to see exactly what will be output to the
printer. it's very fast FIND routine makes itideal as a free-form database
for storing notes, phone lists, or anything where report generation is not
essential. [t will also access random or sequential text files — useful not
only for the editing ability, but to examine & transfer data files, or for
building your own EXEG files. routines are even included for putting the
bidirectional scroiling in your own programs!

DISKETTE ONLY: $34.85 (32K Applesoft ROM or 48K RAM)

PROGRAMMER'S UTILITY PACK: A collection of many useful pro-
grams tc aid in programming the Apple )I. This set includes: Renumber-
Applesoft & Int.: Printer output of old/new lines, non-destructive to
mach. code within BASIC listing. Append-Applesoft & Int.: Easily join
one program or section thereof to another. Address/Hex Converter:
Converts all of the Apple's address formats including high- and low-
order bytes for pointers. Line Find-Applesoft & InL.: Find the location of
any BASIC line in memory for repairing garbaged programs, or insert-
ing illegal statements like HIMEM:, GLR direcily into listings. And there
are many more! The extensive (14 pgs.) documentation alone is wofrth
the price! It includes an in-depth explanation of the internal workings of
Integer BASIC and Applesoft to allow you 1o do things you never
thought possible on your APPLE!

DISKETTE OR CASSETTE: §16.95
(California residents add 6% Sales Tax)
Available from your local computer store or:

Southwestern Data Systems
P.O. Box 582-M
Santee, CA 92071
(714) 562-3670

{Dealer inquiries invited) -/




INTRODUGING . . . NIBBLE
THE REFERENCE
FOR APPLE GOMPUTING

= wass NIBBLEIS: S :
nlbble A SOFTWARE GUIDE for high quality Applications
e e Programs for your Home and Business.

NIBBLE IS: _
AREFERENCE GUIDE to new Programming Methods.

NIBBLE IS: _ o
A BUYERS GUIDE for making purchase decisions on

new products.

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

NIBBLEIS:
A COMMUNICATIONS CLEARING HOUSE for users,

vendors, and associations.

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

Examples of upcoming articles:

[LI"Modeling and Forecasting Your Business [] Build a Two-Tape Controller for $12

[1 Arcade Shooting Gallery — Save Your Quarters! (] Data Base Management

System 1, II, I1I

And many many more ! NIBBLE will literally *‘Nibble Away " at the mysteries of your
system to help you USE IT MORE. In 1980, the principal featured system is the Apple I1.

Try a NIBBLE

nibble

BOX 325 Lincoln, Mass. 01773

I'litry NIBBLE !
Enclosed is my $15 for 8 issues.
Clcheck [ money order

Name

Address

City

AP0 by miicny-Solvare Publinhing
wnd Risseauch Co .

State Zip

Lacoln, Maxs. 01773 Afffighiceeerved.
“Apple 1 is w registered tisdemark of
Apple Cofrputer Compuiny

IR A N
h-q-------
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Plotting with Special Character Graphics

#

A primer on, and program for, generating plot mode type
graphics with special characters. Applicable to the PET,
Challenger, and other micros.

Dale DePriest
811 Galen
San Jose, CA 95106

#

Microcomputers that support graphics
are basically one of two types. One type
supports thair graphics with a special set
of graphics characters that are printed or
poked on the screen thereby drawing the
picture you were trying to portray. Ex-
amples of this type of computer are the
Chalienger, Sorcerer, and Pet. The se-
cond type of graphics support dlvides the
screen into small squares or rectangles
which are turned on or off by specifying
their address tn a matrix system. These
points are said to be “plotted” on the
screen in the same fashion that you
would plot on a piece of graph pager. Ex-
amples of this type of machine include
the Compucolor, Intecolor and TRS-80.

if you are an owner of the first type of
computer and have ever been snvious of
the people who own the second type or
would like to use graphics programs writ-
ten for the second type then this is the ar-
ticie for you! A program will be presented
{hat allows you to duplicate the plot
mode graphics and allows you {o create
your own expanded graphics mode.

First let us take a minute and ensure
that everyone understands plot mode
graphics. | will use the TRS-80 for an ex-
ample. They have divided the screen into
128 points across (horizontally) and 48
points down {vertically). To identify any
single point you must specify its location
with two numbers; the first will identity
how many points over from the left edge
of the screen your point (s and the second
number will identify how may points
down from the top edge. To turn a point
on you would use the instruction SET
(X,Y) where X Is the distance across
{0-127) and Y is the distance down (0-47).
To draw a line across the screen you
would have to write a program that would
specify a value for Y and included a loop
that would increment or decrement X un-
til the line was drawn.
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For example, consider the following
program:
10Y =6
20 FOR X =0 TO 63
30 SET (X,Y)
40 NEXT X

This program woulgd plot a line near the
top of the screen beginning at the left
edge and extending across to the center
of the screen.

The TRS-80 has three instructions that
support their graphic; one to turn a point
on, one to turn a point off, and one to ex-
amine a polnt to see whether it is on or
off.

Some people call this graphics mode
“high resolution” or simply HIRES
graphics since this Is the smallest incre-
ment of data that the programmer has
control of. HIRES graphlcs capability of
the TRS-80 is 128 X 48. A low resolution
graphics capabillity exists also and is in-
herent in ali computers whether they have
graphics capability or not. This LOWRES
graphics mode is simply to use a charac-
ter form the keyboard (such as X) and
draw pictures with it. Most people have
used this technique when playing around
with a typewriter. In this mode the TRS-80
would have a resolution of 64 X 16. (The
number of characters per line by the
number of lines.) To use this mode of
graphics you would simply use print
statements.

intecolor and Compucolor use 3
method very much like that used by Radio
Shack. They use a sequence of PLOT in-
structions to accomplish their graphics
capability. In addition, they have some
subpiot modes which allow you to draw
lines and bars without the necessity of
writing loops like the one | showed you
for the TRS-80. This capability gives the
programmer a very powerful tool for fan-
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¢y graphing such as vector mode, point to
point lines, bar graphs, etc.

Most home computers display the
screen from a memory somewhere in the
64K that 2 programmer has access to.
The BASIC interpreter program simply
places the information in the proper ad-
dress of this memory and the hardware of
the computer constantly displays this
memory on the TV tube that you look at.
For this reason, if you know where this
refresh RAM (memory) is located, then
you can simply use the BASIC PEEK in-
struction to find out what is there and the
POKE instruction to put anything you
choose on the screen, whather it be
keyboard characters or graphics
characters. Normally each character on
the screen occupies one byte of data in
the refresh RAM. This means that there
are 256 possible characters that can be
dispiayed. The way that each manufac-
turer uses these 256 characters is one of
the major differences between home
computers.

The TRS5-80 is no exception. They
reserve 64 of these characters for the
keyboard, 64 of these characters are used
tor the double width characters and the
other 128 are the graphics characters.
Mathematically it can be shown that the
128 characters are enough to contain all
possible combinations of 6 bits (2° = 128);
theretore what Radio Shack did was
divide a character into 6 pieces arranged
in a two by three group.

Compucolor and Intecolor devote two
bytes of data to each character on the
screen since they must also include color
information. This also gives then the abili-
ty to devote 256 characters to graphics, 8
bits in a two by four group, and thus they
have a higher resolution capability than
does Radio Shack.
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Now that you understand plot mode
character graphics let's see how we can
duplicate this graphics mode with the
special character graphics. The
demonstration programs and the special
graphics subroutine we'll be looking at
will run unmodified on a PET computer
but I'll try to include enough notes so that
it should be easy to modify these routines
for any computer that uses Microsoft
BASIC as long as the graphics symbois
are available.

The symbols that we are going to use
are shown in Figure 1. Since we are going
to divide our characters into four bits we
will need 2* or 16 characters. PET has
thoughtfully provided all of these
characters on the keyboard, although
some will have to be used with the RVS
key. Challenger doesn’t provide these
characters from the keyboard but you
shoulg be able to find them listed in the
graphics program book. The first one is
simply a space.

Since we plan to poke these characters
on the screen, we’ll need to know the
decimal equilalents of all of these
characters. The following subroutine will
build an array of all the characters shown
in figure 1 by using the decimal
equivalents of these characters in the
data statements.

32000 DIM X2 (15) :FOR Y1 =0 TO
32010 READ X2(Y1):NEXT:RETURN

32020 DATA 32,126,124,226,123,97,
225,236,108,127,225,251,
98,252,254,160

If you don’t have a PET, change the DATA
statement per your machine documenta-
tion. Be sure to enter them In the order
shown in figure 1.

My subroutines all use the variables X,
Y, plus these variables with numbers.
This Is done to minimize the impact on
variables you may be using in your pro-
gram. Variable definitions are given in the
table below.

X The horizontal coordinate of the
point

A The vertical coordinate ot the
point

X1 The decimal address of the
character that the point is in.

X2 The original data at the address
X1

X3 A flag to tell the subroutine
what kind of plotting is desired (see text)

¥ The pointer into the array con-
taining our plot character

Y2 A flag indicating which one of
the four points in the character that XY
points to
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X2(Y1) The array of possible plot
characters

Now let’s Jook at the program in detail.
Line 50 gets rid of any ambiguity about
the value of X; first by making sure that it
is an integer and then by making sure
that the point is on the screen. The
number 79 is one less than twice the
number of characters you have across
your screen. A good value to use on the
Challenger 1P is 47; Challenger 2 would
use 127.

Line 52 does the same thing for Y. The
number 49 represents one less than twice
the number of lines.

Line 54 generates the address of the
character we are interested in and peeks
the current vaiue. It then searches to try
and match this value with the array that
we set up earlier. The number 40 is the
number of characters on the Pet line. For
a Challenger 1P this must be 32. 32768 is
the decimai address of the starting loca-
tion of the Pet memory map for screen
refresh. Your system documentation
should tell you where yours is located.
For the Challenger 1P this starting loca-
tion depends on the TV overscan but
53349 should be a good place to start.

Line 56. If the search is unsuccessful
and X3 is a zero, we’ll assume Y1 = 0,
thereby overwriting any data that Is
already on the screen. Otherwise, we will
abort the plot and preserve the data on
the screen.

Lines 58 and 80 find the proper
quadrant of the character,

Let’s skip lines 63, 64 and 66 for now.

Line 68 does the actual plotting by or-
ing the old data pointer and the quadrant
pointer. If you've gotten this far and you
suddenly find that your machine won'’t, or
that there are two numbers together, then
please drop me a line and I'll give you a
program that does the same thing with
logical IF tests. Be sure to tell me what
king of machine you have.

The program we have just discussed
will simulate the TRS80 SET instruction
except that we can also have control over
what happens should our plot program
encounter a normal print character. To
demonstrate this, consider the following
axampie:

5 GOSUB 32000
10Y =6

20 FORX = 0TO 32
30 GOSUB 50

40 NEXT X : END

If you have entered the two subroutines
prior 1o this, then this program will draw a
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line half way across the screen near the
top, just like the Radio Shack program
did. Now, remove these lines (5 through
40) and enter the following program.

10 PRINT CHR$(147):REM CLRS
SCREEN

20 GOSUB 32000

30 GOTO 100

100 FORX = 0TO 79

110Y = 24 + 15 * SIN(X/5)

120 GOSUB 50

130 NEXT X

140 END

When you run this you should have a nice
sine wave appear on the screen.

Radio Shack has a RESET instruction
also that allows them to turn off a bit.
Some of the time this is used to simulate
a ball or builet for animation purposes.
Since this program is in Basic which is in-
herently slow for this sort of thing, | have
provided for a special feature to allow
simulating this kind of action. Please add
this one line to your earlier program.

115 POKE X1, X2

This turns off the bit that was just turned
on by poking back the original value.
Once you have tried this program, please
be sure to remove line 115. This is not the
only use of the RESET instruction,
however, We should be able to simulate
this instruction also. Now we can discuss
the rest of the main subroutine.

Line 62 holds the key to the power of
this subroutine. By setting X3 to a par-
ticular value we can use this subroutine
to do many plotting functions. We have
already discussed the values of X3 = 0
and X3 = 1.

Line 64 is required since the ON In-
struction cannot work with X3 = 0.

Line 70 is the place we will jump to if X3
= 2. Add the following lines to your pro-
gram and try it again.

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

As you can see, X3 = 2 simulates the
RESET instruction very well. You should
now save your program tape.

This same routine provides more ad-
vanced functions as well which are
similar to those supplied by Compucolor.
For example, if X3 = 3, then 2a test is
made on the bit at the XY coordinate. If it
is off, we'll turn it on but if it’s already on,
we'll turn it off. This decision is made
with line 66.

Line 72 is the line we will get to if X3 =
4. This will cause us to enter the X-bar
graph mode. Consider this program:

5 GOSUB 32000
10 PRINT CHR$(147)
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15Y = 6

20X3 = 4

25 X = 39

30 GOSUB 50

35 END
It draws the same horizontal line we saw
earlier but we didn’t have to write a loop.
It was also a little faster.

Line 74 is where you will end up when
X3 = 5. This enters the Y-bar graph mode
and vertical lines will be drawn.

Of course several more variations could
be derived depending on your applica-
tion. For example, if X3 = & pointed to
line 76, then
76 GOSUB 68:X =X - 1.Y =Y + 1:GOTO 50
would draw a diagonal line. Or alternate-
ly,an adaptation of line 66 could provide a
status that would indicate whether one
bit was on or off.

Final Considerations

This routine is intended to reside near
the front of your using program since
subroutines at the beginning of programs
execute taster than those near the end.
The initialization subroutine only ex-
ecules once, so placing it at the end
simply gets it out of the way.

Notes on the Challenger 1P

In addition to the changes described in
the text, you will have to make the follow-
ing changes to run this program on the
Challenger 1P. Line 54 will have to be
broken into two lines since it is more than
72 characters long. The same is true of
line 32020. Although Challenger has a
very extensive set of graphics characters,
they really blew it when using the sixteen
characters described in this article. Four
are missing. This prevents not only a
clean implementation of this program but
alos prevents another use for these
characters such as that of creating large
lettering. The best compromise may be
the following statements:

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

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

Challenger should consider changing
their ROM:; perhaps changing 171 through
174.

Bl L "1
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50
52

54

56
58
60
62

66

70

72

74

Main Subroutine
X=INT(X: IFX 79 0RX 0THEN RETURN
Y=INT(Y):IFY 490RY OTHEN RETURN

X1=INTOU2) + 40°INT(Y/2) + 32768: X2 = PEEK(X1): FORY1=0 TO
15: IF X2 = X2(Y1) THEN 58

NEXT: Y1=0: IF X3 THEN RETUARN
Y2=1:IF X/2 — INT(X/2) THEN Y2 = 2°Y2
IF Y/2 — INT(Y{2) THEN Y2 = Y2*4

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

GOTO 68

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

POKE X1, X2(Y1 OR Y2} : RETURN

POKE X1,X2(Y1 AND 15 — Y2): RETURN

GOSUB68: X = X — 1:GOTO 50

|l

GOSUB68:Y =Y + 1:GOTO 52

DAKINS UTILITIES

[T DAL PAGRANNG LI Ranan =s DARKINS MDGROWIRG AlDS |1 MR ~
o TOORY'S BATU §5/18/7% . . TOORY'S DATL Y27)7/7% :
: 1. 1€ LiSTER : E ). THE Scaiix FajsTEd :
. 7. Y Prrmn % : 2. Do s i E
; 1. DE CRUNOET & < ). Do Rl o
; 4. T TEXT FELE COPY E o T MATOAR .
: 5. T FROSTIR : e S, DG LIM XSS REFTREWCS .
: 6. T CALGRATOR : : 6. THI VANIABLL CRoms REJERONS. :
. ). DI OHSITIE avY : 7. DE CAMCRATOR 11 :
B, OAxAL TDDAY'S DATT E E A QWL TODAY‘S DATY E

N .

. .

INTER YOUR SOLECTION 3> -

INTIR YOUR SOLECTIDR D>

- .

The Cruncher removés REM statements and compresses code in Applesoft
programs. The Prompter is a powerful data entry subroutine that can
handle both string and numeric data. Options include using commas,
decimal points, and leading zeros with right-justified aumerics. A
A maximum field length can be specified to prevent overflow in both
numeric and alphanumeric fields. The Diskette Copy formats an out-
put disk. copies each track, and verifies that the output matches
the input. PLUS FOUR MORE UTILITIES TO AID YOUR OWN PROGRAMMING.
Suggested Retail Price for Dakin5 Programming Rids is $39.95.

The Copier copies absolutely any kind of file or program from ofe
diskette to another. The Variable Cross Reference produces a ¢ross=
reference for all variable names used in an Applesoft BASIC program.
The Line Cross Reference creates a cross-reference for an Applesoft
BASIC program, showing where a given line ts referenced by G070,
GOSUB, THEN, or LIST statements. The Patchér allows you to display
any sector of a diskette, and then to update any data within that
sector. PLUS THREE MORE UTILITIES TO FACILITATE YOUR OWN PROGRAMM-
ING. Suggested Retail Price for Dakin5 Programming Aids 11 15 $43.95.

Each utility package includes a program diskette and very complete
documentation. The hardware requirements are an Apple I, 48K of
memory, 2 Disk 1I‘s, and a printer. Languages are Applasoft/Assembler.

See your Apple dealer or contact Dakin5 Corporation, P.0. Box 21187,
Oenver, (olorado 80221. Telephone:(303) 426—6090.]_Mﬂak‘in5 developed
the business application software The Controller ‘for Apple Computer Jnc.
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3 Skyles Electric Works

)

Presenting the Skyles MacroTeA

The Software Development System

For the Professional Programmer and
The Serious Amateur Software Hobbyist

...and tor anyone who needs to automate dedicated industrial measurement
and control applications.

The Macro TeA, designed for use with the Commodore PET to create a
remarkable synergism: a complete, integrated software development
system for the 6502...the only 6502 system not requiring a separate disk
drive. With over 60 commands for your complete machine language
programming.

...a lightning fast...fast...fast. ... _...
..-..machine language assembler with
true macro capabilities. Assemble
16K source text in less than ten
seconds! A single name indentifies a
whole body of lines. Macro and
conditional assembly support. Auto-
matic line numbering. Labels up to
ten characters long; 1016 different
labels.

Install permanently without tools and in less time than it takes to load an

equivalent sized assembler/text editor program from tape. No tape loading

ever. And no occupying of RAM memory space: the MacroTeA puts 10K of

executable machine language code in ROM (98¢¢ to BFFF)and 2K in RAM

P to 97FF).

--.a super powerful text editor. 26 commands with string search and replace
capability. Manuscript feature. Test loading and storage on tape or disks.
Supports tape drives, disks, CRT, printers and keyboard.

...an enhanced monitor with 11 powerful commands for program debugging
and final polishing.

...with a warm-start button, on a 12 inch cable. Reset the PET but not the
1792 bytes of object code in the Macro TeA RAM memory.

...a completely solid state firmware system ...all in ROM and RAM. No
tapes to load. The system is avalilable from the time you turn on your PET to
the time you shut it off.

15 chips on a single high quality printed circuit board; interfaces with PET's
parallel address and data bus or with Skyles Memory Adapter. A
comprehensive 170 page manual is included

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

(With any Skyles Memory Expansion System,$375.00

*Calilornia residents: please add 6% or 6 5% sales tax as required

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

. ’ 231E SouthWhisman Road
Skyles Electric Works |McustainView,CA 54041

J




®» SYM-1BASIC “GET” Command

#

Everything you need to know to implement the ‘GET’
function in SYM - 1 BASIC. The use of the GET function is
discussed and several examples are provided.

e

The SYM-1 BASIC Interpreter provides
for an unused “GET’ token which always
produces a Function Call error (FC)
whenever it is encountered in a program.
GET is an alternate form of INPUT except
that it only inputs one character for each
call and that one character can be any
keyboard character including control
characters and lower case letters. The
first section of this article describes 2
simple procedure to implement this very
useful command. The second seclion ex-
plains in detail how it works and the the
third section offers some examples of
BASIC subroutines utilizing the GET com-
mand.

Section One
Implementing the GET Command

Step 1: Deposit and Verify the code in the
ORBJECT LISTING. If it consistently will
not Verify, read Section 2 before pro-
ceding.

Step 2: Enter the following monitor com-

mand:
.SD A600,A664

Step 3: Jump to BASIC:
JO

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

100 PRINT “HIT ANY KEY:”

110 GET A$

120 PRINT ASC(AS)

130 GOTO 100

The GET command is always used to
input a character string which will nor-
mally have a length of one. (A double-
quote (*') or @ NULL resuits in a length of
zero which causes an FC error 1o occur.
Ses Section 2) Of course, the string
variable can be either simple or an ele-
ment of a matrix, but only one variable is
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allowed for each GET and it cannot be us-
ed in a Direct Command. When GET is en-
countered in a running program there is
no prompt 2" and prompt strings are not
allowed. This is Intentional to allow for
saveral characters in a row to be typed in,
in response to several GET’s or for a (oop
which examines the characters for errors
as they are typed. It is therefore normal to
precede GET with a PRINT statement to
serve as a prompt.

Section Two
Detailed Explanation of
GET Implementation

The assembly language program to im-
plement GET is stored in two sections of
RAM that are unused by both the Monitor
and BASIC. The first of these is the first
32 bytes of System RAM which are nor-
mally allocated as the Scope Buffer but
are not changed in any way as long as
none of the hex keypad buttons are push-
ed (except, of course, RST and DEBUG
ON and OFF). These 32 bytes are located
at $A600-8A61F. The second section of
RAM is the 16 bytes located on page zero
at $SEB-§F7. The code can be entered into
your SYM-1 and verified using the object
code listing or if you have Synertek’s
RAE-1, you can enter the source code as
it appears in the assembly listing. After it
is assembled the biock of code belonging
on page zero must be moved there from
page $OF with the monitor command:

B E8 FEB-FFY

The code can not be assembled directly
on page zero since RAE-1 also uses that
block of memory. i you happen to have
EPROM in your system you can also
relocate the code there (delete line 300
JMP GET.COMD.3). In .order to activate
GET, the Systemn Output Vector ($A664,5)
must be changed from its present value,
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assumed to be the Terminal Output
routine (TOUT = $8AAQ), to the GET com-
mand processor (GET.COMD = $AB00).
This vector can be changed at the
monitor level with the simple command:

.SD A600,A664

or it can be done in BASIC with:

POKE 42596,0: POKE 42597,166

which can be either a Direct Command or
part of a program. If you decide to
relocate the code to some other address
than $A600 then be sure to use the cor-
rect address when changing the System
Output Vector. Please be aware of the
fact that the System RAM is write pro-
tected after a warm start to BASIC (G O)
until after a LOAD or SAVE command is
attempted (if you have the new Monitor
ROM) or until a call to ACCESS is made
some other way, for example, with
QQ=USR(&8B86'.0) or uniess the
jurnper at 45-MM is removed. Incidentally,
since BASIC passes the program size and
file ID information to the Tape routines
through the System RAM, the first LOAD
or SAVE after a warm start won't work.

To understand how the GET command
Is processed look at the assembly
language listing. Each time BASIC at-
tempts to print any character, this routine
will be entered. If the character to be
printed is a carriage return, which is the
case when any error is encountered, then
further testing is performed to seeifitis a
Function Call error and then if it was
caused by a GET token. If any of the pro-
per conditions are not met then a jump is
made to the Terminal Qutput routine or to
whatever special output routine you
might have.
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Assuming that all the conditions for
the GET command are met, then twelve
bytes are taken off the stack to account
for the series of JSR's involved in printing
the error message. Next, the BASIC Input
Buffer is set up as it would be if a single
character were entered in response to an
INPUT command. However, the routines
that normally bring characters into the In-
put Buffer are bypassed because they ig-
nore all control characters (except BELL)
and change lower case letters to upper
case. Instead, the Input Butfer is loaded
directly by the GET command processor
so that all characters will be allowed. In
addition, a double-quote is automatically
inserted before the typed character so
that commas, colons and spaces will also
be properly interpreted. After the typed
character a zero is inserted which is the
End-of-Line token. There remains an am-
biguity over two characters which can be
typed in, namely, NULL and double-quote
(), both of which will be interpreted as a
string of zero length. The NULL looks like
the End-of-Line token and the doubie-
guote looks like the End-of-String
character. If you are not concerned with
this ambiguity in your application, skip
the remainder of this section.

There are two ways to avoid the am-
biguity between double-quote and NULL.
First you can change the assembly
language instruction on line 350 from
AND #$7F to ORA #$80 and then subtract
128 from each character after the GET
statement. Example: Change BASIC pro-
gram line 630 to:

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

The second way to handle this is by in-
serting three instructions between lines
350 and 360 of the assembly program as
follows:

CMP #$22
BNE +2
ORA #380

But this will require relocating the code to
accomodate the additional bytes of pro-
gram. (Due to a minor error in RAE-1, the
branch must be entered as BNE = + 3.)In
this case, only a double-quote has its
most significant bit set. It is not
necessary to subtract 128 as long as you
treat the ASCil code for double-quote as
162 instead of 34. Also, line 630 of the
BASIC program should be deleted.

Section Three
Examples of Using GET

The remainder of this article will
describe several BASIC subroutines
which can be used to simulate the INPUT
function for integer, numeric and string
variables. Also described is a means to
disable the BREAK key to make it possi-
ble to write programs that are incapable
of being clobbered by the operator. This
is an espectally important feature when
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OBJECT LISTING

+¥ EB-F7
BOES 28 58 8A 29
00FC 1D AU 00 sS4

0650

Y AS00-RSLF

AS00 CS 0B DO 08

AS0S C0 35 FD 03

AS10 8A 9 0B AR

A613 1D A9 22 85
JDDE

running programs for the novice. It you've
had the frustrating experience of trying to
leave your computer in the hands of the
kids to play games only to have them
forget to press RETURN after every input
and not press RETURN without some in-

LIST

10 PROMPTS = "INPUT A STRING:
1T eSUB 660

12 PRINT PHRASES

13 6070 0

20 PROMPTS = “INPUT A NUMBER:
21 sO3UL S0D

22 PRINT NUMBER

23 6410 20

7F 385 1F AR2sFO
20 4C ER C9s5S0

ED 08 DO 04:6R
4C RO 8A BRsE3
SR A9 2C 85, 1F
1E 4C EB 00> DE

pdl, then you know what a boon this can
be. It can save you from having to reload
a program because the Kkids have
unknowingly deleted lines of program by
typing in numbers while in Command
Level.

30 PROMPTS = “IMPUT AN INTEGER: -

31 60SuB a00

32 PRINT MUMBERZ
33 070 30

35 ¢

95 REM wee SUBKOUTINE TO ACTIVATE “GET™ RDUTINE eee
100 BQ = USF(L"BRB5"+0): REM ALLOW ACCESI 1O 3SYSTEM RAM

118 POKE 4259650 POKE 42592,
120 RETURN

166 REM CHANGE DUTPUT vECTOR TO ~GET”

185 REM eee SUBFDUTINE YD DISABLE "BRERK™ KEY wee

195 REN SIMJLATE MON]TOR COMRAND: .SD B62D) AGE7

200 UG = USR(&"BBE6 "0, REM PLLOW ACCESS TO SYSTEM RAR

210 POVYE 425705103: POKE 425711663 REM STORE INSVEC+!( 1IN ¢3

220 POKE 42572+45: POKE 42573+134: REM STORE $862D (CLC-RTS) IN P2
230 U0 = USRA"B8IN"y0:: REM EXECUTE STDRE DOURLE BYTE COMMAND

240 RETURN

255 REM  eee SURPOUTINE TO ENABLE "BREAK™ KEY wee

295 REM SIMULATE MONITOR COMMAND: .SD 8B3C),A6E7

300 @0 = USR(8"8BBH 0% REM ALLOW RCCESS TO SYSTEM RAM

310 PDKE 4257041031 POKE 425711664 REM STORE INSVEC+] IN P2
320 PDKE 42572+60: POXKE 42573,139: REM STDRE $8B3C (ISTRYT)> IR P2
330 @0 = USR"B6ID"s 0): REM EXECUTE STORE DOUBLE BYTE COMMAND

340 RETURN

395 REM eee SUBROUTINE TO INPUT AN INTEGER eew
400 GOSUB S00: REM INPUT A NUMBEF
410 IF ARS (UMBER) » 327567 THEN 400: REM REPEAT IF DUT 0OF RANRE

420 NUMBERZ = INT (ABS (NUMBER) ) ¢SEN{NUMBER)

430 RETURN

495 REM  eee SUBRDUTINE TO INPUT A NUPBER eee
500 BOSUE 500 REM INPUT A STRINS
S10 MUMBER = VAL (PHRAIES) ! REM CONVERT STRINS TO NUMBER

520 WRETURN

595 REM eee SUBROUTINE TO INPUT A STRING eee
800 PRINT: PRINT PROMPTS:: REM PRINY PROMPT ON NEW LINE
510 PHRASES = "~“: REM DELEYE PHRRSE

620 BEY CHAFS

630 IF LEN(CHARS) = 0 THEN CHARS = CHRS(343: REM CHANGE NULL STRINE TO ©

640 IF ASC(CHARY) <> B8 THEN 688: REM BRANCH LF NDT BMCK-SPRCE
650 IF LEN(PHRASES) = 0 THEN FPRINT RIGHTS (PROMPTS,13i: BATO 820

680 PHRRSES = LEFTS (PHRASES:LEN(PHRASES) -1) ¢
“F CHRICBL I GOTO 820

670 PRINY *

680 IF ASC(CHARS) = 10 THEN €00 REM START DVER IF LINE-FEED

690 IF ASC(CHARS) = 13 THEN PRINT: RETURN: REM DONE ]F CARRIRGE RETURN

700 PHRNSES = PHRRSES + CHARS
710 60TO 620

795 REM eee SUBROUTINE TO DE-ACTIVATE "GET™ RDUTINE eee
800 0@ = USR(&"BBBE"» 001 REM ALLOW ACCESS TD SYSTEM RAM

B10 POKE 425965160 POKE 42597, 138: REM CHANGE OUTPUT VECTOR TQ “TDUT"

820 RETURN
0K
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REM DROP FRACTIONAL FAPT

REM DELETE LASY CHAFACTEFR




The BASIC program lisitng contains
two parts. The first part (lines 10-35) con-
1ains sample drivers for the three types of
INPUT's and the second part (lines
95-820) contains the actoal subroutines.
The first subroutine (GOSUB 100)
changes the output vector to point to the
assembly language program which of
course must be loaded prior to entering
BASIC. The last subroutine (GOSUB 800)
can be used to switch the output vector
back to its normal state. The second and
third subroutines can be used to disable
and enable the BREAK key. These
routines use part of the Monitor Store
Double Byte Command to change the (n-
put Status Vector because it is impossi-
ble to do the same thing in pure BASIC
since the status would be checked bet-
ween the two POKE’s and would result in
the program going to an undesired place.
The BREAK is disabled by simply poin-
ting it to a routine that always returns a
status ciear.

The subroutine beginning at line 600
simulates the INPUT command for a
character string. The first thing it does Is
print a prompt string which should be
defined prior to calling the subroutine.

>ASSERBLY LISTING

0010 SET.TOXKEN .DE $9E
0020 FC.ERRDFR -DE 808

0030 1NPUT.COMD .DE SCSES

0040 I[NP.BUFFER .DE S1E

The name of the prompt string is PRO-
MPT$ (or PR$). Next, the string which will
contain the typed characters is cleared.
Its name is PHRASES (or PH$). Then a
loop is entered which GETs the typed
characters one at a time and examines
them before it puts them into the
PHRASES string to see if they are any of
the following special characters:

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

2. Back Space deletes previous
character.

3. Line Feed deletes entire line.
4. Carriage Return ends the input.

No test is made to limit the number of
characters to 255. Therefore, typing in 256
characters is a way to "BREAK" a pro-
gram that has the BREAK key disabled
since it will cause a Long String Error
(LS).

The subroutine beginning at line 500
simulates the INPUT command for a
number. It does this by cazlling the string

BASIC “6ET~ TOKEN

BASIC "FC ERRQF" TDrEN

BASIC INPUT COMMAND JNTERPRETER
BRSI1C INPUT RUFFER

0050 TOUT .DE $9RRO MONITOR TERMINAL OUTFUT ROUTINE
006U IRTCHR - pE $8RAS8 NONITOR INPUT TEFMINAL CHARACTER
00?20
0080 .08
ous o .BA 8/600
6100
01190 3§ oo PRDGPAM TO IMPLEMENT SYs-1 BRASIC "GET™ COMMAND ese
0120
AS00- T3 0D 013uv RET.COMD CHMP =$0L TEST FDFP CARPRIAGE RETURN
RS0~ DO (8 0140 BNE GETY.CDHD. § AND BrRANCH IF NOT.
Mo04~ EOQ 08 015¢ CPX =F(C.EREDR TEST FOR FC ERROP AND
Fo0e— DO 04 0160 BNE GET.CDMD. 1} BRANCH 1F NOT.
R605- CO 36 0r2¢ CPY 2L+6ET. TDYEN+GET. TOKEN TESTY FOR &ET AND
e 0— FD 03 0150 BEQ GEY.COMD-2 BRANCH IF 30.

ASOL~ 4C AD B8F @190 BET.COMD.1 JmP TDUT

0200

1F NOT« CANTIMUE OUTPUT.

AGOF- BR 0210 GEY.COML.2 TSX TAEE 1@ BYTES OFF STRACK.
Sl 0- SR [ =21 XA MURERDY IN BINAKY MODE AND
AS11= &9 DB ba3v ADC =12-1 CPARRY SET, SO RADD i1l.
R613- AA 06240 TAxX
AB14- 9A 6250 TXS
A615- AQ 2C 0260 LDA =1 STDRE COMMA IN FRONT OF
R612- &5 1D 02?26 STA eINFP.BUFFER-1 BUFFER (NEEDED BY BASIL:.
RE13- A 22 028 LA =77 SYDRE QUUTE 1IN BUFFEF TO
Ra1B- 85 IE 0&%0 STA oINP,BUFFER ALLOW ALTA STRING INPUT
ACID~ 40 EB 0O 0300 JMP GET.COMD.3 CONTINUE On PRGE ZERO.
0310
0320 -BR SESB STORE $E& COPE AT $FET
0330 .AC SFEE MOVE WiTH: B E&FES-FFV
00Ea- 26 SR =  §3e( FET.COMD.3 J35R INTCHR INFUT & CHARRCTER.
00EE- 29 F 035U AND =37F CLEAFP PRARITY BIT.
Q0ED- &% IF 0350 STR eINF.BUFFER+{ FUT 1T IN RUFFER.
00EF- RHZ 1D 6320 LOX “INP.BUFFER-1 X NEEDED Ry EAIIC.
00Fi— RO 00 0381 Dy =0 y=0 NEEDED Bv BHIIL.
00F 3~ &4 20 0230 STY eINP,BUFFER+2 END-OF-C INE TOKERN,
DOF5- 4C €A C9 o4l JMP INPUT.CDMD=4% CONT INTD BRSIC,
6410 -EN

LABEL FILE: - = EXTERNAL )

/FC.ERRDOP=0003
sTOUT=3RR0
GET.COME, 1=AS0C

/GET. TOKEN=009B
7INP . BUFFER=(01E
BET.COMU=RB00

GET.COMD. 3=00ER
,70HUD, UUFBY UFFB

‘ >
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2 INPUTY . COMDR=CS RN
ZINTCHR=BHSR
BET.COMD. &=r60F
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input subroutine and using the BASIC
VAL function to put the string into the
variable called NUMBER (or NU). If the
string does not convent correctly into a
number, no error is generated, instead
that portion of the string tp to the error is
used (or zero if it is completely wrong).
However, if the magnitude of the number
is too large for BASIGC an Overflow
Error{OV) results. This is another way to
“BREAK™ a program even with the
BREAK key disabled.

The subroutine beginning at line 400
simutates the INPUT command for an in-
teger. It does this by calling the number
input subroutine and using the BASIC
INT function to convert it to an integer
called NUMBERSs (or NUs). If the number
is too large 1o be an Integer, the prompt is
repeated to avoid an error. Also, the frac-
tional pan of a negative humber is drop-
ped instead of rounding up to the next
(arger integer (absolute value).

Obviously, similar sorts of routines can
be written 1o accomcodate any particular
requirements you might have. One word
of caution: at the lower baud rates BASIC
can't keep up with a fast typist. Using the
BREAK disable subroutine will keep the
program from aborting but might result in
incorrect characters being read. How-
ever, it they are tead incorrectly they will
also be echoed incorrectly, so backspace
over any errors and rétype. At 4800 baud,
BASIC can easily keep up with all but the
fastest typist. At 110 baud it isn’t hard to
get incorrect reads, but even then it’s not
likely to be a problem with a novice
operator. However, if you are running at
110 baud it is probably because you are
running on a teletype in which case you
will have to handle the character deletes
with something other than a back-space.

Classified Ads

INTEGER PASCAL FOR APPLE Il
Translator produces 6502 code
from P-codes, 4X faster than In-
teger BASIC. Compiler, interpreter:
$30. Translator additional $35. Re-
quires 48K and disk. Cal. res add
6%
M&M Software Co.

380 N. Armando, #Z-19
Anaheim, CA 92806

SYM-PHYSIS
The SYM-1 Users’ Group Newslet-
ter Software/Firmware/Hardware
$9.00 ($12.50 overseas) for 6 issues.
P.0. Box 315
Chico, CA 95927
(916) 895-8751




AGS5-4AB
PIN QTrYy 1-9
AB5-1 AIM-65 WK RAM  ................ 8375
A65-4 AIM-65 Wi4K RAM . ............... $450
AB65-A Assembler ROM .................. $85
AB5-B BASICROM ..................... $100

PIN QTY 1-9

Power Supplies (Fulty AIM-65 Compatible)
PRS3 +5V at 3A, +24V at 1A

wimtg hardware, cord,etc. .......... 365
PRS4 +5V at 2A, +24V at 5A

w/mtg hardware, cord, etc. .......... $50
PR55 +5V at 2A, +24V +15% at 5A

=12Vto = 15Vat 4A ... ... ....... 375

From The Enclosures Group

ENC1 AIM-65 case wispace for PRS3/PRS4 . §45
ENC1A AIM-65 case wispace for PRS3/PRS4

and one expansionboard ........... $49
Cases with Power Supplies
ENC3 ENC1 w/PRS3 mountedinside ...... $115
ENC3A ENC1A w/PRS3 mounted inside .... $119
ENCA4 ENC1 w/PRS4 mounted inside .. .. .. $100
ENC4A ENGC1A w/PRS4 mounted inside .... $104
ENCS ENC1 w/PRSS Mounted inside ...... $125
ENCSA ENC1A w/PRSS Mounted inside ... .. $129

From The Computerist, Inc.

MCP1 Mother Plus™ Dual 44 pin mother card
takes MEB1, VIB1, PTC1, tully buffered,
5 expansion slots underneath the AIM $80

LU TR T I T TR TOT T O O COR T T TOC  O TT O  n]

MEB1 Memory Plus™ 8K RAM, 8K Prom sockets,
6522 /O chip and programmer for 5V
EPROMS (with cables $215) ........ $200
PTC1 Proto Plus™ Prototype card same size
as KIM-1, MEB1, VIBY  ............. $40
VIB1 Video Plus™ boargd with 128 char, 128 user
char, up to 4K display RAM, light pen and
ASCI) keyboard interfaces wicables $245
CCP1 Cage Plus™ mounts to Mother Plus™
w/cardguides .................... $25

warranty on all systems.

Higher quantitles quoted upon request.

COD’s accepted.

Add §5.00 for shipping, insurance and handling.
Minnesota residents add 4 % sales tax.

Prices subject to change without notice
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AIM-65 w/4K RAM
Assembler and BASIC ROM $595
SPARE PARTS (When Available)
A&5-P PYWIEET | o bl 5 il il 84 2 B $40
A65-D Compiete Display Board ........... $85
w/Exchange of Old Board ........... $50

AB5-K Keyboard

ACCESSORIES
P/N QTY 1-9
‘'From Optimal Technology

ADCA1 A/D eight channels, D/A 2 channels. Re-
quires =12V to + 15V at 100MA & 2-1/0 Ports
wicnnetr from AIM-6522 ......._.... $118

From Seawaell Marketing, Inc.

MCP2 Littie Buffered Mother™ Single 44 pin
(KIM-4 style} mother card takes MEB2,PGR2,
PTC2 and P102. Has on board 5V regulator for
AIM-B5, 4 expansion slots. Routes A&E
signals to duplicates on sides ...... $139
with4dK RAM ... .. $189
MEB2 SEA 16™ 16K static RAM board takes 2114L
with regulators and address switches
WO i o s $199

PGR2 Prommer™ Programmer for 5V EPROMS
with ROM firmware, regulators, 4 textool
sockets, up to 8 EPROMS simultanously, can

execute after programming ........ $299
Pl1O2 Parallel /O board with 4-6522‘s . .... $260
PTC2 Proto/Blank™ Prototype card that

ST IO ol S o b B B b BB $49
PTC2A  Proto/Pop™ with regulator, decoders,

SWREHES . adbc.cdataimidlifiaess. $99

From Beta Computer (Close Out—Limited Qty)

MEB3 32K Dynamic Memory Card w/on board DC to
DC converters (5V only .8Amax) ..... $375

Miscellaneous

TPT2 Approved Thermal Paper Tape
BI16E" roMs a.comi. - bone s s see dhlo.. 810
MEM6  6/2114 RAMChips  ................. $45

SYSTEMS

We specialize in assembled and tested systems made from the above items. Normally, the price v«!ill be t_he !ot_al of the
items, plus $5 for shipping, insurance and handling. Please call or write for exacl prices or if questions arise. Six month

Mail Check or Money Order To:

EXCERT, INC.
P.O. Box 8600
White Bear Lake, MN 55110

(612) 428-4114
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SPECIAL
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A Simple Temperature Measurement
Program and Interface

#

Using a micro for temperature measurement
demonstrates some of the problems and some of the
solutions involved in interfacing to the real world.

#

Temperature measurements at least as
precise as +1°C can be made with the
circuit shown in Figure 1 and the program
listed in Table 1, The 555 timer Integrated
circuit operates in conjunction with a
FENWAL GB41P2 thermistor as a temp-
erature-to-frequency canverter. The
pulses from the circuit In Figure 1 are
counted with the T2 counter/timer on the
6522 Versatile Interface Adapter. A
machine language subroutine measures
the number of puises in one second,
while a BASIC program converts the fre-
quency to temperature.

The relationship of the temperature of
the thermistor to the frquency of the
pusises at PB& is non-linear. A
temperature -Vs- frequency curve for our
system is shown in Figure 2. You must
make such a clibration curve for the
system to work. A calibration curve is ob-
talned by immersing the thermistor and a
previously calibrated thermometer in
some fluid and making measurements of
the frequency as the temperature of the
fluid is changed. We used water, heat,
and Ice cubes to produce our calibration
curve. The frequency measurement pro-
gram in Table 2 (s used to measure the
pulse frequency as a function of
temperature. If you want 10 use this
system as an air themomaeter, then the
fluid should be air. You will have to wait
for nature to provide the necessary
temperature changes. Temperatures
below and above those shown on our
calibration curve (Flgure 2) may be includ-
ed, depending on your intended applica-
tion. Provided components with low
temperature coefficients are used in the
555 timer circuit, the precision of the
temperature measurements made by the
program will depend largely on the quali-
ty of the calibration data you obtain for
your circuit. The thermistor may bs
located in some remote location and con-
neclted to the 555 timer circuit by a
twisted wire pair.
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The program listed in Table 1 requires
the user to input 20 frequency
-temperature points from the callbration
curve. The program can be easily
modified to input more or less data. With
the calibration data in memory, it calis
the machine language subroudtine to
measure the frequency of the pulses from
the interface circuit in Figure 1. Using the
measured frequency and the callbration
data, it performs a quadratic interpola-

+5V

Marvin L. DeJong
Dept. of Math & Physics
The School of the Ozarks
Point Lookout, MO 65726

tion calculation to conver the frequency
measurement to a temperature. it also
converts the Celsius temperature to a
Fahrenheit temperature and outputs
both. (n the BASIC program, statements
number 50, 60 and 70 serve 1o get the fre-
quency using the wachine language
subroutine. We are using AlM 65 BASIC,
and the techniques necessary to call the
machine language subroutine may vary
trom machine to machine. In any cass,

555

B3

.01

Fenwal
GB41P2

Twisted Pair

Figure 1: Using the 555 Timer as a
Temperature-to-Frequency Converler
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statement number 50 pokes the starting
address of th machine language
subroutine into a location where AIM 65
BASIC can find it. Statement number 60
actually produces the subroutine jump.
The variable Y means nothing in state
ment 60. In statement 70 the BASIC pro-
gram obtains the frequency from the two
bytes in memory where the machine
language subroutine stored it, namely 49
= 331 and 50 = $32 in zero page.

Because of the way the quadratic inter-
polation formula is applied to the incom-
ing frequency data, it is a good idea to
make the first calibration point entered
into the BASIC program be F = 0, T =
—100 or some other low temperature
below the range where you wish to
operate. The other calibration points,
from your calibration curve, are entered in
order from low frequency-tow
temperature to high frequency-high
temperature. For example, our first few
data points entered were:

0, —40

1000, - 10

2550, 0.5

3000, 5.0
A close inspection of our calibration
curve in Figure 2 shows that the first two
sets of points are a dummy point (0, — 40)
and an extrapoiated point (1000, — 10).
Note that the data are entered in pairs,
tfrequency first, temperature second.

For reference purposes, let's review
very briefly the quadratic interpolation
formula that Is used. Given a function T(F)
defined at three points, (F!, T), (Fi,T)), and
(FK,TK), we must find the value of the
function at an arbitrary point F, assuming
that the curve through the three points is
a second degree equation (quadratic) in
F. The equation is:

T=Tj+U [-RT + @®2 - 137, L2Ty

+ U2 (R+L) (RT} — (R + LTj + LTy),
RL
where,

R = Fj = Fji L = Fj— Fi,and

U= (F - F,)I(R + ).
Refer to Figure 3 for a graphical inter-
pretation of quadratic interpolation. In
the program, the value of j {(J in BASICJ
that is chosen is such that F exceeds F
but is fess than FK. Theni = j — 1 and k
= j + 1. Thus the points Fl and Fk
always bracket F.

Now a few comments on the machine
language subroutines used in the pro-
grams in Tables 1 and 2. These routines
are identical. They allow the T2
counteritimer on the 6522 to count pulses
for a number of 50,000 clock cycle inter-
vals. The number of such intervals is
determined by the byte of data in location
$OFO7 in the program. $14 = 20 such in-
lervals give a total counting period of ane
second. Clearly this number may be
changed to count pulses for either 0.1 s,
10.0 s, or some other time interval if
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Table 1

20

A simple frequency-to-temperature conversion program.

a TIF Converter. Resistances are in Ohms

10 DIM F(20), T(20)

20 FOR J = 1 TO 20

30 INPUT F(J),T(J)

4O NEXT J

50 POKE #i,Pf: POKE #5, 15
60 Y=USR(@)

70 Y=PEEX(49): Z=PEFX(50)
80 FRQ=256%74Y

90 FOR J = i TO 20

100 IF FRQ <F({J) THEN 120
110 NEXT J

120 T=d=1: K=J+1

130 L=F(J) - F(1)

140 R=F(K) ~ F(J)

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

160 TC=T{J) + U/(R*L)i(—ﬂ*’ﬂﬂ'(I)+(R"R—L*L)'T(J)+L*L"I‘(K))
170 TC=TC+UU*(R+L) (L*H)*(R*T(I)—(R+L)‘T(J)+L*T(K))

1BO TF = 9/5#TC 4+ 32

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

200 PRINT ™ ";TF;“F »,TC;"Cn

210 GO TO 60

220 END
$0FCC D8 START CID $OFLC 2C ) 40  TE3T
OF0l 49 60 IDA $60 0FiF 50 FB

OF03 8D 0B AD STA AGR OF21 AD QI AQ
OF06 A9 4D IDA $4D OF24 C6 30

OF08 8D 06 AD STA T1LL OF26 DO FY,

OFOB 49 14 DA $14 0OF28 38

OFQD 85 30 STA4 CNTR OF29 49 FF

OFOF AG C3 IDA $C OF2B D 08 A0
0F11 8D 05 AQ STA T1LH OF2E 85 31

OFl4 A9 EF LDA $FF OF30 A9 FF

OF16 8D 08 40 STk T2LL OF32 1D 09 AG
OF19 8D Q9 AO STA T2CH OF35 85 32

OF37 4C D1 €O

*
Used in AIM 65 BASIC. Other BASICS may nse a
technique.

BIT
BYC
LDA
DEC
BNE
3EC
LDA
SBC
STA
LDA
SEC
STA

JVP

IFR

TEST
TICL
CNTR
TEST

$FF
T20L
PLSLO
$FF
T2CH
PLSHI
BASIC®

different return-from-subroutine

MICRO -- The 6502 Journal
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Table 2. A program to measure {requency using BASIC and machine languages

10 POKE ¢, @¢: POKE p5, 15

20 Y = USa(p)

10 FRQ = 256%2EIK{58) + PEEX(45)
4O PRINT FRQ

50 GO 1O 20
30%00 D8 START  CLD

OF01 A9 60 LNA 340
OF03 8D OB AO 5Th ACR
OFCé 49 14 LOA $14
CFOB 85 30 STA COUNT
OFOA A9 4D IDA $LD
OFOC BD 06 AD 5TA T:LL
OFCF A9 C DA $C3
OFL1 8D 05 AC 3TA TILH
OFiL A9 FF DA $FF
OF16 BD 08 A0 STA T2LL
0F19 8D 9 AQ STA T2CH
OF1C 2C CD AO LOAF BIT IFR
OF1F 3¢ FB BVC LOAF
0F21 AD Q4 AOQ IDA T1GL
OF2} C6& 30 DEC COUNT
OF26 0O U BNE LOAF
cF28 38 SKC

OF29 A9 FF LDA $F¥
OF2B ED 08 AQ SHC T20L
OF22 85 31 Th PULSIO
OF30 A9 FF DA §FF
OF32 D 05 AQ SEC T2CH
OF35 85 32 STA PULSHI
OF37 4C D1 GO SMP BASLC

Clear decimal mode.

Set up ACR so Tl rims free and

T2 counts pulses.

The orogram will cowit pulses for
$1k = 20 intervals of 50,000 slock
cyeles. Tl is loaged with $C3LD,
since $C3LD + 2 = 50,000. IFR6 will
be set every 50,000 elock cycles.
Glear IFR6 and start Ti running.

Set. up T2 to start counting down
from $FFFF.

Start coumting pulses on PB6.

Bas Ti timed out yet?

No, then wait in tais loop.

Read TICL simply to clear I1FRG.
Decrement interval counter.

Covnt pulses ror another interval L
interval cownter has not reached zero.
If it has reached zero, obtain the
vumber of pulses from T2 by subtracting
tile number in T2 from SFrIF,

Result into locations $0031 and $0032.

AIM 45 return to BASIC comsand.

necessary. The programs in Tables 1 and
2 will count to a maximum of 65535
pulses In one one-second interval at a
maximurm rate of 500,000 Hz, the limit of
the 6522. Note that the total counting in-
terval ma be more or less than one se-
cond by say ten microseconds. This error
amounts to less than one count if the In-
coming pulse rate is iess than 65,535 Hz,
and is of no consequence for this applica-
tion. The listing in Table 2 is useful as a
frequency counter with no regard to our
frequency-to-temperature conversion pro-
gram listed in Table 1. That is, the pro-
gram in Table 2 is a stand-alone freguen-
cy counting program which may be used
to count the frequency of pulses arriving
at PB6, provided these are TTL level
pulses similar to those provided by the
555 temperature-to-frequency circuit. A
clever programmer will note that if 1FRS,
the T2 interrupt flag, is read, the T2
counter becomes a 17 bit counter, exten-
ding the range listed above by a factor of
two. We did not program this feature into
the programs in Tables 1 and 2.

Now that you can measure temp-
erature, let's see what Interesting ap-
plications you can come up with, and
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please let us hear from you. Of course,
the first thing you will want to do is put
the thermistor under your tongue and
measure your body temperature. Analog
Devices sells a T/F converter (AS537) that
provides a linear relationship between T
and F. We now describe how to intertace
it to your computer.

The connection diagram for the AD537
is shown In Figure 4. Again, the T2 timer/-
counter on the 6522 is used 10 measure
\he frequency of the pulses coming from

A Program to Measure Temperature with
the AD537 Interface

10 POKE ¢, ¢ff: POKE £5,15

20 ¥ = USR(P)

30 FRQ = 256%PEEK(5¢) + PEEK(4Y)
L0 TC = (¥RQ - 2731)/1p

50 TF = TC*9/5 + 32

60 TF = INT(TF + .5)

76 PRINT " " TF; WFe; TO; oCv
80 GO TO 29

I

MICRO -~ The 6502 Journal

the ADS37. With the values shown, the
ADS37 will produce a linear relationship
between frequency and absolute temp-
erature (Kelvin degrees) of 10Hz°K. At
room temperature (about 300°K) the fre-
quency will be 3000 Hz. The 15 k poten-
tiometer in Figure 4 is adjusted to give
the correct temperature. The adjustments
are easier if the 15 k potentiometer Is
replaced by a 9.1 k resistor in series with
a 2 k potentiometer to trim the total
resistance to about 10 k ohms.

To convert from absolute temperature
{*K) to Celsius temperature, we make use
of the formula {°C = °K - 273.1). Then we
can convert 1o Fahrenheit with the for-
mula [°F = (°C)(9/5) + 32]. The entire pro-
cess is handled with the BASIC program
listed in Table 3. This program also calls
the machine subroutine listed in Tables 1
and 2.

The AD537 is a versatile device. It can
also be used as a very fine voitage-to-
frequency converter with only a few exter-
nal components. Analog Devices appears
to share my philosophy that the fewer ex-
ternal components around, the less likely
it is for me to have problems. In any case,
with the same integrated circuit you can
make youself a voltmeter. The same
machine language subroutine will provide
the necessary software, and a simpie
BASIC calling program will place the
decimal point and output the answer. You
should be sure to obtain the specification
sheets on the AD537 if you get one. They
contain a lot of useful and vital informa-
tion. For example, the Ad537 can be
operated In a remote location with a two-
wire connection. Several of them can be
multiplexed because the pulse output pin
is an open-collector connection. The
AD537 is much more expensive than a
555 timer, and jAnalog Devices may re-
quire a minimum order. Perhaps the
members of your computer ¢club can get
together and place an order. Write:
Analog Devices, 1 Industrial Park, P.O.
Box 280, Norwood, Ma. 02062.

If you do not have a BASIGC interpreter
on your computer, then the machine
fanguage output subroutines given in
Tables 4, 5, and 6 may be used with the
programs in Tables 2 and 3 to output the
frequency and temperature information.
(Note that in order to measure temp-
erature with the 555 timer circuit, a BASIC
interpreter is an absolute essential.)
SYM-1 and KIM-1 users can use the
binary-to-BCD conversion routine in Table
4, togsther with their own subroutine that
displays six numbers on the 7-segment
LEDs, to display the frequency of the
pulses measured by the machine
language program in Table 2. The JMP
BASIC instruction at $0F37 would be
replaced by the following instructions:

20 60 OF JSR DCML
2077 7? JSR DISPLAY
4C 00 OF JMP START
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where DISPLAY is the user's routine to
display six digits. AIM 65 owners will
want to use all the subroutines in Tables
4, 5, and 6 to output the BCD digits
representing the frequency to the AIM 65
twenty character display. To use the
subroutines with the AD537 interface and
the program in Tabte 3, you must first
subtract $0AAB (2731) from the measured
pulse rate to convert it to Celsius, and
then output the BCD digits, ramembering
for yourself where the decimal place is.
Good luck.

Te-¢—<—¢

(Fi. Ti

(Fr, Tk

+ 5V

13]

AD537J 10k
L PB6
12

1 001
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i
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Figure 3: Graphical Interpretation of

Figure 4; Frequency-to-Temperature Con-
verslon Curve for the 555 Circuit.

Quadratic Interpolation

Table 4. A subroutine to convert a ié-bit binary number to six BCD digiis,
$0031 = PLSLO} contains low-order byte of 16-bit number to be converted.
$0032 = PL3HI; contains high-order byte of 1é-bit number Lo be converted.
$0F60 A9 0O DCML LDA $00 Clear memory locations for the
OF62 85 Q1 STA BGDIO BCO nugber

OFGL, 85 4R STA BCDMI

OFéé B85 03 STA BCDKI

OFt8 Fg 3ED Set decimal mode for subsequent
OF69 A0 10 LY 810 additions. Y ecortains number of
OF6B 6 31 THERE ASL PLSKO gils to be cenverted. One bit of
OF4D 26 32 0L PLSMT the number is shifted into the
OF6F A2 FD LDX $FD carry bit at & time. X serves os
OF71 B5 O4 MORE LDA BYT,X a counter for a triple~precision
OF73 75 Q4 ADC BYT,X addition.,

OF75 95 0% STA BYT,X

OF77 58 INX

OF78& DO F7 BNE MCRE

OF7A 88 o Get the next bit.

QF7B DO EE BNE THERE ¥hen Y = 0, the conversion is
OF7D D8 CLD complete,

GF7E 60 RTS8 fleturn te calling program.,
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Would You Like to
Becoms a MICRO Dealer?

MICRO is a quality 6502 magazine.
Our current dealers report that having
MICRO avallable for sale in their store
actually helps sell 6502 based
systems.

We require a minimum quantity of on-
ly 10 coptes per month and we offer a
standard trade discount.

Other items available are the Best of
MICRO, vols 1 and 2, and All of
MICRO.

If interested, please write to:
MICRO
P.O.Box 6502
Chelmsford, MA 01824
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’ subroutine,
$OFR0 A2 06 ASCII IDX 306 X contains the number of BCD digits.
OF&2 AY 00 LDA $00 Our out—cnaracter (CUTCE) subroutine 1 Lok
OFB4 85 OL 5TA LOC requires LOC to start at $0G. Adve'ﬁsg' With Us
oFg6 AY 03 NEXT 1DA BCDHI Get the most—significant nibble
oFas 29 FO AND $FO of the BCD number. The BCD digits
OF84 LA LSR A will be output ‘rom the most— We'havejust put togethera new
OFB8B 4A ISR A significant. to the least significant. Media Packa;ge; It Includes‘ all
OFBC 4A 1SR A Move high-order nibvle to the low- ‘that you need 1o know about
OF8D LA L3R & order nibble. rates, sizes, and placement.
OFBE 18 ! :
. o Also included is infoermation on

OF8F 69 30 ALC $30 Adding $30 to a BCD digit converts 3 L 5

£ ' > i . color ads, which will be available
OF91 20 A5 OF JSR QUICH it Lo ASCLI. Output the character. next month in our June issue We
L3 0 1oL B0y Get enother nibble. give you all the specifications that
0F6 06 01 GN ASL ECDLO you need to know about nega-
OF98 26 (2 POL BCDMI tives, color separation, insertions,
OF9A 26 03 ROL BCDHI etc.
OFSC 88 DEY : g
3 e We also give you information
Hadage b on contracts and ad placement,
QF9F CA DEY Get another digit? typesetting, and artwork.
OFAO DO B, BNE NEXT Yes,
OFA2 60 RTS No. Write today for our new Media

Table &. A subroutine to display six dietts on the AT™ 45 display.
e e - _ MICRO
: Box 6502
SNFA5 N9 89 NUTCH ORA Sen ASCIT character is in the accumulator. Vroard:
m SYFAT 85 05 STA TENMP Set bit seven and store temporarily. Chelmsford, MA 01824
= S$NFRO 8A TXA Save X. Ee
$OFAR 48 PHA or call and ask for Terry, Cathi, or
SOHFAB A6 N4 LDX LNC Lot contains location of tne digit i : et
SOFAD A5 15 LDA TEMP on the 21 character display Mary. All three are ready to help
SOFAF 20 78 EF JS{ 0UTOD) ise Al 65 monitor routine. you design a sharp looking ad. Br-
$OFB2 E6 04 INC LOC ing your ad to us, and we'll do the
R ad-yd LR L rest to bring it to the world of
o MP - $0 Have all st b tout? 7 B &
gqgg 27 22 ECC RH?.“\D ave all six characters been outnut microc_omputing. Our n_uml is
SHFBA A9 NN LDA §9N Yes. Clear LOC. (617) 256-5515.
SAFBRC 35 04 STA LOC
4NEBE 58 MHEAD PLA Get X back.
SAFST AA ThX »
$OFCO 69 RTS Rerurn to the c2lling routine.

Table 5. A subroutine to convert six BCD digits to ASCIT and call an out put

| Package. The address is:

Advertising Dept

APPLE ANALOG INPUT =)

Analog to Digital Conversion System for the APPLE Computer
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ruomeo A Tk = = 1-aaMe ~ {6 ANALOG INPUTS -8 BITS 100 MICROSEC
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Order Airser at contac! your loeat Computer arore

CONNECTICUT microCOMPUTER, Inc.
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BROOKFIELD; CONNECTICUT 06804
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SOFTWARE
FOR
OHIO SCIENTIFIC

Over 50 programs lor Cf, C2, C4 & Suparboard, on tape and disk. All
come with listings and compete doccumentation.

GAMES - 3K - Teps
CHESS FOR 08I -

specify system $19.95
STARFIGHTER 5.86
Real time speca war.

SEAWOLFE 5.95
Floating mines, three

{arget ships, etc.

LUNAR LANDER 5.95
With full graphics

TEN TANK BLITZ 9.95
A sophisticated real ilme

tank game.

8K GAMES

BACKGAMMON 0.95
BLACKJACK 6.95

Plays all Vegas rules
Add $1.00 each for Color/Sound

UTILITIES

C1P CURSOR CONTROL  $9.95
gives real backspace, one key
screen clear, and midline editing
RENUMBERER 5.95
SUPERUTILITY 12.95
Has Renumberer, Variabla table
rhakar and Search

BUSINESS

SMALL BUSINESS ANALYSIS 15.956
Does profit and loss, quick ratle,
breakeven analysis and morse. 13
pages o! documentation.

STOCK PORTFOLIO 8.85
Keaps track of your lnvestments

Our $1.00 catalog has free game
end utllity Nstings, programming
hints 8nd & lot of PEEKs and
POKEs and other stulf ihat OS1
forgot to mention - and a lot more
programs for gale.

DISKS 57 COLOR/SOUND $29.85
DISK 1. STARFIGHTER, ROBO-

TANK, SEA WOLFE, BOMBER, .

TEN TANK BLITZ

DISK 2 BREAK THROUGH, LUNAR
LANDER, ALIEN INVADER, KILL-
ERACBOTS, SLASHBALL

I DISCOUNT DATA PRODUCTS

BASF 5%” DISKETTES:

$34.50 PER BOX OF 10
HIGHEST QUALITY DISKETTES AT A
BARGAIN PRICE! LABELS AND WRITE-
PROTECT TABS INCLUDED.

VINYL DISKETTE HOLDERS
FOR NOTEBOOKS
THE IDEAL WAY TO STORE DISKETTES. EACH
VINYL PAGE HOLDS TWO DISKETTES AND IN-
CLUDES A POCKET FOR EACH DISKETTE'S LABEL.
SAFELY KEEP UP TO 40 DISKETTES IN A SINGLE
1" 3-RING NOTEBOOK!

$4.95/SET OF 10

MARKETING YOUR OWN SOFTWARE?
DDP OFFERS DEALER & SOFTWARE HOUSE
DISCOUNTS ON NOT ONLY THE ABOVE
ITEMS, BUT ALSO THE FOLLOWING
PRODUCTS:

9" x 12” ZIP-LOCK BAGS FOR PACKAGING &
DISPLAY OF SOFTWARE.

CORRAGATED MAILERS TO SHIP TO USERS
OR DEALERS!

SEND FOR FREE INFORMATION AT:

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

6502 ENTHUSIASTS

A NEW KIT THAT GETS YOU INTO
SERIOUS MICROCOMPUTING FOR ONLY

$14.95 Kit $16.95 Assembled

LMD NS nENNE

6502 CPU & DISK CONTROLLER CARD

16K RAM CARD

90K MINIFLOPPY DISK DRIVE

DOS, 8K BASIC, ASSEMBLER/EDITOR

8 SLOT MOTHERBOARD

CHASSIS, POWER SUPPLY, & CABLES

MICRO—TERM ACT—I| SERIAL TERMINAL
16 X 64 CHARACTER DISPLAY
Upper/Lower CASE
ADDRESSABLE CURSOR

> GOLDSTAR TV/IMONITOR

HIGH QUALITY DISPLAY

TV TUNER INTACT

VVVVVVYV

Tek- Master Charge
VISA

Alds C.0.D.

Industries Inc.

New Dimensions in Electronics
&4 University Drive » Arlington Heights. 1Il. 60004 © (312) 870-7400

ABOUNGHSHDDHO U SNEHIERRNNENNS NI DUSINEmAL

(NN BT B G

IIIIllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIMIIMW“IIIIE

ANNENINUDUSNLANEAENNNRINIASHIANDIDTNIDHOUSHHLATHIEBIBS WL

DISCOUNT DATA PRODUCTS
P.O BOX 19874-M
SAN DIEGO. 92119

(ADD $100 SHIPFING/HANDLING CHARGE TO ALL ORDERS.)

OHIO SCIENTIFIC

Hardware..C1P Video—gives true 32 or 64 chrs/tine
with guard bands. This is not a make-shift mod. It
makes your video every bit as good as the 4P’s plus
you have switch selectable 1,2 and 3 MHz. CPU clock
as well as 300, 800 and 1200 baud for cassetie and
serial port all crystal controlled.

Complete plans—§18.95, Kit $13.95 or send in your
C1P to Personal & Business Computer Connection,
38437 Grand River, Farmington Hills, Mich 48018, and
we will install the Video mod for $79.95. Other mods
available..add sound; RS-232 port cassetie motor con-
trol.

Software (with documeniation) For C1, C2, 4P & 8P
Chiess 1.9, Backgammon, excellent card games, ar-
cade type games, utility programs, minl word pro-
©essor memory maps, etc.

Catalog with free program (hard copy) & memory map
for BASIC in ROM models...$1.00

Progressive Computing
3336 Avondale Crt.
Windsor, Ontarlo
CANADA N9E 1Xé6
(516)962-2500
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Shorthand Commands for Superboard Il and
Challenger C1P BASICs

This article shows how to intercept the BASIC’s input
routine and how to implement a shorthand notation.

As a superboard or Challenger IP
owner, you surely have noticed the targe
amount of adds for extra software for the
Appie, PET and TRS 80 machines and you
hoped for just some of these goodies to
show up for your own computer.

Well, no such {uck, so far. So, now we
have to do the job ourselves. One of the
advertised options for the TRS 80, single
stroke instructions, lcoked nice and |
started to program something like that
for the OS) machine. The rasult is
presented here, and the shorthand
routine is almost alway present in my
machine during program deveiopment.

Before describing how the job was
done, let's first have a look at what this
routine does exactly. After loading the
program, type

POKE 536,34:POKE 537,2

and instead of typing the instruction let-
ter by letter, you can enter it by hitting the
ESCAPE KEY and another key after that.
The last key detsrmines which instructin
is entered. For instance, if you want to
enter RIGHTS, hit the ESCAPE key first.
On the display the cursor will change to
an arrow to warn you that the next entry
will be an instruction instead of a single
character. Now hit C and you have just
entered RIGRT$ as the display shows
you.

All instructions are accessible in this
way, and by altering the table in memory
locations 0280 through 02C3 you may
even choose your own shorthand codes.

There are a few things about the
Microsoft Basic for the OSl machines
that should be known before you can fully
understand the program.

First, if Basic asks for an input, the in-
put routing is accessed by a vector
located In memory locations 0218 and
0219 (hexs or 536 and 537 decimal. You
can intercept the input by changing tnese
locations and SO routing the input
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through your own routines, and that is the
way | did the job.

Secondly, to use the token system in
their Basic, Microsoft put a table contain-
ing all possible instruction in their pro-
gram starting at location A084 hex. The
instructions are separated In the table by
the {ast character of ever instruction hav-
ing bit 7 set. If you strip off bit 7 of the
token, you have the relative position of
the instruction in the 1able. If we look at
the instruction END with token 80, then

iis one has the first position in the table
{(dctually position 0, since we count from
2ero). RIGHTS with Token C3 {(hex) has the
hex position of 43 In the table.

Third to consider is that the input buffer
is located at hex location 13 and up in
page zero. X serves as the buffer pointer
during input.

Ang lastly, location 0200 is used as the
relative cursor location. The routine
WRCHAR at BFC2 puts the character in
location 0201 on the screen, at location
D300 + the contents of 0200. You can
use this in your own programs; | found it
very handy. Now to the program. Most of
it will be clear to you now.

First a character from the keyboard or
cassetport is input, and if it is not
‘ESCAPE' we return it to the A reglster.
Basic can't tell the difference between
this routine and the original one. If the
character is ‘ESCAPE’, the cursor is
changed from underiine to right arrow
ang another character is input. The shor-
thand tabie (0280 through 02C3) is scann-
ed for a match, and if a match is found.,
the X register will contain the token for
that command with bit 7 stripped off. If
no match is found another (shorthand)
character is input. The start of the in-
struction Is searched for in the Basic
tabie and then the instruction is output to
the screen and stored in the input buffer,
character by character. If bit 7 of a
character is set, (signaling the end of the
instruction) 1nis process s stopped, bit 7
stripped off and the last character pro-
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cessed. Another character or shorthand
command can then be input.

By now you have noticed the strange
BIT $07A9 instruction around locations
0263 and 0274. (i is a short way of enter-
ing a routine with different contents of
the accumultator. For instance, if you
enter the OUTCH routine via locations
0262 - 0263 - 0266, you have the character
in A output, but entering the routine via
0264-0266 you have the ‘BELL’ character
in A and so output. 025E and 026F switch
between the two, depending on the input
buffer being full.

Now let's look at the shorthand table
starting at location 0280. The last two
characters of the addresses also glve the
token for the instruction. | have program-
med this tabje for you in a way that | have
found convenient for the location of the
shorthand commands on the keyboeard. tf
you want to program this layout yourseif,
just enter the ASCII value in the table for
the shorthand key you want, For exampie,
it you want the Q-key to be shorthand for
‘THEN’, only put 51, the ASCI] code for Q,
in location 02A0, the location for ‘THEN'.

The last thing to explain is the choice
of where to put this routine in memory. |
used locations 0222 and up, because
these locations are unused by BASIC and
the monitor, and they are not affect by
either a cold or a warm start. If you have
hit the BREAK key you have tn ~hanna
the input vector again by proper POKING
as described earlier.

1 hope this little routine will make pro-
gramming a little easier for you as it did
for me. Imagine being able to RUN, LIST,
SAVE, and LLOAD with one simple key-
stroke! Most likely, you have exceeded
the maximum line length by using a ? in-
stead of PRINT, so you had to type the
line all over again after a list, because the
program wouldn’t load. This routine
shows PRINT on the screen after
‘ESCAPE’ and ? so you will ajways see
what you are doing. Good luck!
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MEMLOC
0280
0281
0282
0283
0284
0285
0286
0287
0288
0289
028A
028¢
028D
026%
028P
0290
0291
0292
02933
0294
0295
0296
0297
0298
0299
029A
029B
029¢
029D
0298
029F
02A0
0241

24:28

COMKAND
END
FOR
NEXT
DATA
INPUT
DINM
READ
LET
GOTO
RUN
1F
GOSUB
RETURN
REM
STOP
ON
NULL
wall
LGAD
SAVE
DEF
POKE
PRINT
CONT
LIST
CLEAR
NEW
TAB(
10

FN
SPC(
THEN
NOT

Second part of Memloc Is taken for command in that

location.
SHORTHAND CODE(HEX)
H 48
Q 51
G 47
0 4P
1 49
J 4A
U 55
H 21
R 52
‘CR* 0D
D 44
T 54
Y 59
" 22
“G 07
- 3A
“E 05
“A ol
L 4C
K 4B
“D 04
A 41
? 3F
“B 02
Y RUBQUT? TF
% 03
‘LB OA
. 2B
L 5%
“P 06
3 3B
P 46
) 29

0242
02A3
02A4
02A5
02A6
0247
0248
0249
02AA
02AB
02AC
02AD
02AE
02AF
02BD
02R1
0282
02B3
0284
02B5L0OG
02B%
0287
02B8
®2B9
02BA
02BB
02BC
02BD
02BE
@ 2BF
0280
02c1
02C2
02c3
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SGN
INT
ABS
USH
FRE
POS
SQR
AND
LOG
EXP
COS
SIN
TAN
ATN
PCEK
LEN
STR$
VAL
A3C
CHKE
LTI'TE
HIGHTS
M1DE

W K o *:\ﬂ N S 8™ W0 O -3 -

~

Al Y W W )

P~

) G N < = -

May, 1960

45

m B BB

SE
35
25
3E
3D
3C
28
36
26
27
37
38
39
30
24
34
32
31
33
23
53
40
42
26
4E
56
SA

43

58




SHGRTHAND COMMAND FOR 0S1 CHALLENGER IP and SUPERBOARD

RO F

0222 20
cdzs cY
0227 FO
0229 &0
022A 98
022B 48
oz2¢ BA
022D 48
0223 A3
0230 8b
0233 20
0236 A2
0238 z0
0238 LD
0238 FO
0240 CA
0241 10
0243 AC
0246 £y
0247

0249 CA
024A FU
024C ca
024D T
0250 10
0252 30
0254 €8
0255 Ak
0258 1]
0257 29
0254 30
025C EO
025F B0
0260 95
0262 8
0263 2C
0266 20
0269 Lo
026B 29
026D EO
026F BO
0271 95
0275 E8
0274 2¢
0217 20
0274 A8
027B A8
g21¢ 4C
0280 - 02C3

TOKE

POKE

Ba FF SHORT1

1B
0ol

8

62
£A
S

84
or
47
04
13

&9
ES
tB
1f
a7
04
13

A9
E5

22

02
BP

193
02

02

AO

AO

07
AB

07
AD

02

SHORTZ

SHOAT3

SHONT 4

SROXTS
SHORT6

SHORTT

SHOr18

SHURTY

SHORTSA

SHORT10

TABLE

Jsk IN
CNPIX 318
BEQ  SHORTE
RTS

TYA

PHA

TXA

PHA

LUAIM 312
STA  CULSOM
JSH  WiCHAR
LDXIM $43
Jsit IN

CMPX TABLE
BiQ  SHOHTD
HEX

BPL  SHORT4
Jup  SHORT3
INX

LLYIK SHF
D:X

Bly  SHURTS
IHY

LDAY Sa084,Y
BPL  SHOKTT
BMI  SHOHKT6
PLA

TAX

INY

LUA $AO0B4,Y
Bil  SHORT1O
CPXIN 847
BCS  +04
STAX 8§13
INX

BIT  807A9
Jsr  QULCH
BHE  S.UKRT9
ANDIM $7F
CPXIN 847
BCS ¢ 04
STAX 813
INX

BIT 8073
JSR  OUTCH
PLA

TAY

Jup SHORT1

536, %4:PGKE §37,2 PUTS SHOATHAND ON AND
536,186: POKS 537,255 OFP

INPUT CHAK PROM KEYB. OR TAPE
Is IT ‘RSCAPE' 7

YBS7 BRANCH

NO, RETUKN TU BASIC HITR RCHAK
SAVE Y

AND

A WEGISTLRS

LOAD *ARROW®
CHANGE CUKSOR
Do 1T

LOAD #AX TABLE INDEX

INPUY SHUHTHANUCUKMAND

COMPARE WITH ABLE

FOUND 1T9 BrAMCH

UECKXENT INDEX FUR HEXT 2nY

IF NCT YONE? LuOP BACK

0 RAYCHT IGHGRE ANU LoOP BAGK
COME HERED WITH “ABLE INDEX I )
PHEPAME FOi LOUKUP IX COMMAND 1
CULIAAND FOUND?

Y52 BHAUCH

NG GRIP CUHR:INT COMMAND IN WABL
DORE YZV?

NG, LOOP BACK

YS9 GO AND TRY MEXT ITLM

CET IKFUTBUFFER INDEX BACK

AKL  STOK: IT IN X REG

GET REAUY TO $AURE COKJAND 1N B
GST COMSAND CHAR

If LAST CHAR OF COMM,
INPUTBUFFER FULL?
YLSY BAANCH TO SHOHEZA « )
STORF CHAM IN INPUTBUCFER
INCH. BUFFERPOINTZR
SKIP O LOAD *BELL'
OUi kT CHAR

RRANCH ALWAYS

LAS? CHAR. STRIP OF HIGH BIT
INPUTBUSFER PULL?

Y88, BHANCH

STORE CHAR IN INPUTBUFFER
INCR BUFFLRPOINTER

SKIP CR LOAD 'BELL' IN 4
OUTPUT CHAR

RCSTORE

Y KEGISTER AND

LOOP 3ACK

T0

BitANCH

IN A

Editor

100 % PET disk oriented Macro
Assmblr/Text
Development software.
new version of ASSMITED written
for 32K new'ROM PET & 2040 disk
drive. Features macros,
tional and interactive assmbly, a

relocating loader program. $169.85
for diskette and manual.
%1.00 for details.

(MAE)
Includes

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

Send

condi-

ed

British APPLE Owners/Dealers!
Write now to MGA for extensive list
of specialized software and hard-
ware for your APPLE or 2020. We
promise you'll be surprised!

140 High Street
Tenterden, Great Britain
TNS0BHT

05—65D V38 Complete disassembl-

listing, fully commented,

everything you always wanted to
know but OS| wouldn’t iell you.
$19.95

Software Consultants
7053 Rose Trail
Memphis, TN 38134

Classified Ads

0SlI Superboard C1P Club Interna-
tional is oriented to your system.
Join US, Canada, Europe & get
giant manthly newsletter, All
members MUST send at least 1 ap-
plication, modification or
Basic/Machine lang program +
$12. US money order for yearly
membrshp to:

'S:BD C1P Club International

Bx 55, Agincourt, Ont.

CANADA MIS 3B4

APPLE GRAPHICS Tablet fill PGM
Solid color fill of shapes. 1 pen
press fills most shapes greater
than 14 pixels wide. Reg. tablet,
48K, disk. $25 for pam disk & in-

. structions.

Dave McKee
- 10205 Rock Circle Dr.
Edmond, OK 73034

. OSl: C1P8K. $375, C4P8K $659, 610

board $28-8,.; >1PIC4P disk drive
$479, 4K 2114 memory $58, other
0S| available. Centronics 730
printer, 50 cps 80 ‘col. tractor &
platen feed only $875 Add shipp-
ing, personal checks take 3 wks o'

- clear.

TRACK zeno
1418 Hansor Driva
Normai IL 317

' MAJOR LEAGUE BAS 'EBALLI -
- Manage Major Léague baseball
_teams and make all decisions; in-

cluding pitching, hitting, running
and lineup changes. Includes data
files on all 1979 teams and utility
programs to create and edit: your
own team files. HIRES display. Ap-
ple Il with 48K ROM Applesoft, Disk
$25.

Stan ‘Erwin

5410 W 20th St.

Indianapolis, IN 46224

081 C1P Superboard |l owners, you
need the 96 page tutorial manual
‘Getting Started with Your GiP'.
Fundamentals of BASIC, cassette
usage, subroutines, logic & control
are described in step-by-step man-
ner. $5.95 + $1 p&h form:

TIS

Box 921—M

Los Alamos, NM 87544

May, 1980
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PERFECT AIM

enclosures
Qrou

ATTRACTIVE FUNCTIONAL PACKAGING
FOR YOUR AIM-65 MICROCOMPUTER

o Professional Appearance

e Striking Grey and Black
Color Combination

e Protects Vital Components

MADE OF HIGH IMPACT STRENGTH

ENGINEERED SPECIFICALLY FOR

THE ROCKWELL AIM-65
® All Switches Accessible
® Integral Reset Button
Actuator

® Easy Paper Tape Replacement

EASILY ASSEMBLED
e Absolutely No Alteration
of AIM-65 Required
e All Fasteners Provided
e Goes Together in Minutes

TO ORDER: 1. Fill in this Coupon (Print or Type Please)
2. Attach Check or Money Order and Mail to:

NAME
STREET
CITY
STATE ZIP .
SAE1-1 PLEASE SHIP PREPAID __ SAE 1-1{s}
@$43.50 each
California Residents Please Pay
$46.33 (Includes Sales Tax)
SAE 1-2 PLEASE SHIP PREPAID — . SAE 1-2(s)

@ $46.50 each
California Residents Please Pay
$49.52 (Includes Sales Tax)

THERMOFORMED PLASTIC
o Kydex 100*
o Durable
o Molded-In Color
e Non-Conductive

AVAILABLE FROM STOCK
¢ Allow Three to Four Weeks
for Processing and Delivery
® No COD'’s Please
® Dealer Inquiries Invited

enclosures
group

771 bush street
san francisco, california 94108

“TM Rohm & Hass Patent Applied For

U




A Formatted Dump Routine for the AIM 65

#

This HEX dump utility permits the user to control the
formatting of the dump to conform to his printer's

capabilities.

#

The Dump routine in the AIM 85
Monitor produces a continuous character
string and thus is not very readable. The
dump format is essentlally not fit for
human consumption. The serious AIM 85
user who needs a memory dump is thus
limited to using the Monitor “M" com-
mand, which only dumps four locations
al a fime. A more useful and efficient
dump routine with a variable output for-
mat was needed by the author and thus
the following program was written.

The Formatted Dump routine will dump
memory over the range specified in
response to the “FROM =" and “TO ="
parameters. The number of bytes in each
line of the dump is specified in response
to “f". All input and output is in hex-
idecimal. Each line of the dump gives the
starting address of the first byte in the
line, a space, 1st byte, space, 2nd byte,
etc. The standard A(M-85 printer will han-
die $05 bytes per line and an 80 column
TTY type unit will handle up to $16 (22
bytes per line.

The dump routine makes extensive use
of the routines in the AIM-65 Monitor as
well as RAM locations reserved for the
Monitor. No locations outside of the
Monitor area, except for the dump routine
itself, are used by the dump routine. Thus
the dump routine may be located at any
convenient place in RAM and will not af-
fect any other software. The following
dumps demonstrate the use of the
routine.

AIM-65 MONITOR ROUTINES USED IN
DUMP PROGRAM

E7A3 = Print “FROM =" and get address
in $A41C/D.

E83E = Print ** " (blank).

May, 1880

ES10 = Move address from $A41C/D to
$A41AB.

E7A7 = Print "TO ="' and get address in
A41C/D.

E837 = Print “/".

E785 = Get two hex digits and store in
A419.

EA13 = Print “CRLF".

EA46 = Print one hex byte = Two ASCl
characters.

EB58 = LDAY - Simulates LDA (N), Y
without page 0.

£182 = AIM-65 Monitor Re-entry.

A Formatted Dump Routine for the
AIM-65
List 1

ST IMP QFPO

Q12

GRS @D e
HEQ3 RO D0
OFPE 20 6
GEPE 20 L0
OFDE 20 7 a7
OFOE RO £ F 9
QFdD 20 B GRIE

DF &R 20

MICRO -- The 6502 Journal

W.E. Wilson

Washungton State U.
Puliman, WA 89164

D F A
DAY
0 A
0F @
0 F RO
OF R

DT
D
O T
DFEL
01: ‘:’ \

TR Ut

g i ey T T Ay

BT
B
TN
S
S

[

A41T
RN
DFF G
DL
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FeL I
FORMAT TED
ENTER VLA
SPECIFY ¢ F

CHES /L TNE=TWO
1 EFROM=R000 TR 20
ROOO 4 &% CE 40 7F

G

peata BY FE 0
BROOS O BS [
FOOF Ba &6 ne
RO L4 I T 13
B BR AR Lé

BOXE 26 B &b B& Fé

LA RO 00

OO0 40 A3 CE 40 71 L
BOO& Tl OO s U E
EOLO &6 R RIR BRY

BOLE 3T B8 1.3 BF ERN

A ROMe L
TH00 40
) TOTN % B

10O
T =
Tags

T =020
4C 7F

LAV Y

oy
R VLI

O OME
F3Z FLUNCTIONM
COM= e TOs2y Sl CHIRG AL TNE

LSS

0 R EF
e

FOr
NS
LGS

/00

TQ=RO20 /08
2 F

Yag
A
 ER
g

EL4)

210
B2 FE
B

AIM 65 Software

THE & -6

S I I
L3 wrs

-

Pé

L
Fi 1E

I
7

Trén

aet
PRTYY

* DISCOVER 6502 POWER =

HELPH

4 Supsr ultliy programs {or all AIM 65 programmers HEX INPUT: Long any
Snon versions. used forenienng rex bytes ata memcly DUMP & HEXOUT:
Pronl put your memory in two lormats 10r casy cnecking or focabon ol
individuai bytes FIELD SORT: a lierd soriing touling 1nat ings usage ia
many [ask5 INCluding REIpIY you organize your sragrammng RESTORE:
A program which automanczally restores your @3:0r Af1C? yOu ve re-¢nlgrgd it
Imgropedy This aas heen aledl hime sayer for us ONE STEP: Ataws yaula
step Inru Ihe disassemdly [K lsling) cne ime 312 hme SYMBOL TABLE: s
for uso with Ihg assembdles ACM [Faw ¢an you GO w:rNoL1 0ne ) 11 A mts Ihe
begining and ending addresses al your symbol tatiie along wilh eacn laoetin
your program and its agaress. all i i handy formai AELOCATE: 1x a
powertul prograir wheh allows you [0 mave of (e ¢ DICAANE O GIA 1IN
memary Allwno wrile. adaglor pirate Oreqrams or sUD*OUNIRes will approcate
this [t allows you ta place them wngrever yoy d hkg You CHN even cp2e up
spaces fngnl in the mivote of a program lor inseriing MISSING New O
B80010Na! CAlA 07 insiacliBNASE A Brogrammers gream

ARE INCLUDED.

GAIMS PAK))

§ Excihng games of siill los | or several players, using e tull capabibiies of
the AIM 65 keyboare aisplay. and printer HANGMAN: A ctizlienging woed
game for 2 players Tne AIM does 1ng worx and xeeps score SCORE 41 A
cnalleng:ng game i 3 Bimensions The grin{ar sSNaws the postions of the 2
prayersafinreachmove REACT: Your retisnes aza restedin thousandins ol a
second The cisplay Ang keyDoa:d dre lurnad img a raaction hmer GOL-
LUMS CAVEANS: Piaces you inlo the uncergrouns kmgdom of the evil
WiLarg You must move Shru secrel (Unnels and Cavern 1oems avoiing fraps.
IMYSIBTIOUS MISE 20d M Wizarg's spell To caplyre the Wizard you haveonly 3
lew posson garts gang your Maqic tompuler 10 wara you when Ewd iy near
BINHEX: Teacres and tests yous abiity 6 convert Rinary Aumbers intd Meir
Hexadecvimal equwalenta Fun for budoing progeammers and heips you o
perfact a neadad skill (ol 1350 And eIhGien) programming

MATR WHIZ

6 Prbgrams deating with numpers 8 main & 1he AIM &5 ADD & SUBTRACT:
Tmis powerful ulily praqram Jurny your AtM 65 into a mulliple precision
calcutator TOTAL: Adds up 16 10ur AeCimEt 0/ REXACELIMAl NUMTErs &Y it
time TEST MEMORY: Lats you really cricca oul your RAM memory
FIBBONACCL: vou learn about triese imporiant numbers as your AIM
genersles Inem in a seres. DEC TO HEX: A multi-use program aso
algorahm tar cnanging dacal Aumbars Mo thar hax aqusvatents TIMER:
Mases your AIMES 1nto s imurora 1291 28 Four clock ¢is g ne prinhng
NQurs. Minules and seonds A super demo al the power of (Re AIM 85

YOU CAN NOW DEMON-
STRATE THE POWER OF
YOUR AIM 65 WITH CYBER-
DYNE'S DYNAMIC ACTION
SOFTWARE. ALL OF OUR
PROGRAMS RUN ON 1K OR
4K AIMS. ALL SOFTWARE ON
EZ-LOAD TAPE CASSETTES.
COMPLETE TEXT, PROGRAM,
& LOADING INSTRUCTIONS

“"TAKE AIM"” MANUAL, vOL I
by JAMES HOYT CLARK of
CYBERDYNE'S staff, coming
soon—watch for it or write for
info. A guide for all. Master
AlM 65 hardware & software.
A (ab and learning manual,
extension, clarification, & index
to AIM 65 documentation. Over
30 programs. Explained & fully
documented (games, math,
utllity, printer, display. & more).

GAIMS PAK I

€ Value packed games of sofl xnd chance at less rnan 31 73 each Created lor
maximum ¢njoyment of the AIM 65 by you aro others BRICKS: Trs
Program .s umQue DECAUSE I ldarny lrom your Mistakes ANC SUCCesses. while
youplay li3ctuatly bevomes smarte: as you 8n0 iR compuler compalera
senes ol‘?ames A real ¢chattenge 10 your skills ol logic deductian ang
muympry TIC-TAC-TOE: Need we say more than the AIM 65 18 6 fair and
ymparnal scorekeeper CARDS: Gives you prachice in when to hols-em and
whenio1old-em as your AIMB5 gesls 5 CARD STUD trom an unmarked ana
rundomly shultted cecx LOGICAL ORDER: Tests your sills as s Maste::
Mindo!reason ahg l0gi¢ 43 you try Lo dedure a 1aNCOmM $ AumMbEr SCQuEnce in
the fewest number of I-:es STARWAY 090: Places you a? Ihe cantrols of a
cnngled spacecralt You must suecessfully piiol your aralt pack lo 1ne
mpthersmip Jor a 3ol reniezvous You' suoply of 1uel 18 aviled and mus) pe
used wifrcarg ke gvaid disaster ESP; Even computnss can nave ESP (ar seem
101 You mentaliy pick a number, Anawer & lew queslions [wilhaut Bsclasing
1ne numberl 8ng yous AIM €5 will guess the number correctly ¢very ime

SHOW OFF

7 Pcograms {less4nan $1 50 cich) which show ol allthe Teazures ol Ine AIM 65
3'035.‘ Lets you prinl 2 sizes of lelters edgewise on e AlM 85 printer &
maxelarge cannaes ROTATING BSLLBOARD: Shows yaur messages as
Iney ralate alang tre display PRINTEA WAVE: A 9o0d dsmo ol user
conteol ol [a¢ AIM 65 pnnter Starls you imo graphwcs panting PAPER
ADYANCE: Gives you 50ltwace control 0! the prinler paper advance See
1hose last tew ines printed tor achange LINE FEED: Triseme it 15 hargware
coalrol o! the daper advance CURSOA DEMO: You can Iigni all 16
segments ol 1he disglays of (ype in ibllerent aisalay patterns KEYBOARD
INTERRUPT: Givas you naroware conlrol af the keybaard Scans e
keynsarg lor key ciosures wihou! intaccupting program sxeculion ALL
PRCCRAMS i This sechon May 0¢ USed 1N YOUT Owr pregryms as SUDIoUlIngs
Or run on Iheir own as demos Fullinsiructiony incluges

HOT LINE!!
[801) 224-2745

AIM 65 & 6502 RELATED PAODUCTS
17C-T1Y-CASSETTE connactar boird tor 1ng AIM 65 Plugs d:reztlyte AIMBS
app cannectdr {J1Y Inciuces AIM connegior TTY ana recar 1cks Cabin
seilor Vrecorser PC ooard wiin lraces & holes 10r LEC ndicalors, sw.reh
INEUTSENS0TS DPIoSoIalNrs Wavers, telays aut ¢ amp & AV 85 1D raiming
course wilh soltwary AN 11O BOARD-Xil §19 76 Asgsembiec $22 55

CYBERDYNES 1980 CATALOG, HARDWARE SOFTWARE BOOKS
THAIN(NG ITEMS GOODIES & RED Serviges rULL DESCRIPTIONS)
St 00 IREFUNDABLE ON FIASY CROER}—FREE WITH ORDER.

ORDER
NOW!

DEALER INQUIRIES INVITED.

ORDERBYITEMNAME AND PRICE. SOFTWARE CASSETTES $9.75 EACH. POSTAGE INU.S.A. & CANADA
® 25¢ PER ITEM. OUTSIDE U.S. ADD 10% FOR AIR POSTAGE & HANDLING. FOR RUSH ORDERS PAY BY
s POSTAL MONEY ORDER. 10% DISCOUNT ON ORDERS Of 3 OR MORE ITEMS.

CUSTOM INDUSTRIAL MICRO-SYSTEMS OUR SPECIALTY.

* SATISFACTION GUARANTEED +

P.O. Box 1285
Orem, Utah 84057
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DRAM PLUS"
DRAM PLUS offers the most powerful memory

expansion capabillities available for the ASK family of
microcomputers. ts many important features include:

e 16K or 32K Dynamic RAM with all refresh
handled on the board and completely transparent to
the host microcomputer.

@ Memory does not have to be addressed as a single
16K or 32K segment. 4K segments of memory may
be placed on 4K boundaries.

e Up to 16K ROM/EPROM with provision for four
ROMs or EPROMs: 2716/2516 2K EPROMSs,
273212532 4K EPROMSs, or 2332 ROMs. These may be
mixed on the board.

e Two Versatile Interface Adapters, each with two
8-bit 1/O ports, additional handshaking lines, two
timers, and a serial-to-parallel shift register.

e Prototyping Area has space for adding circuits:
memory write protection, floppy disk controller,
communications devices, A/D or D/A, etc.

@ EPROM Programmer handlies all four types of
EPROM: 2716/2516 2K and 2732/2532 4K.

e Simple Power Requirements of + 5 volts at 1 amp
and + 12 volts at 150 milliamps. On board regulators
permit unreguiated power to be used.

Dynamic RAM Memmory: The RAM is composed of compact 416 type
dynamic memory. Each 4116 chip contains 16K bils, orgamzed
as 16K addresses with ofie bit of information per address. An 8
bit byle of memory is obtained by addressing 8 memuory chips in
parallel. Eight 4116 memory chips provide 16K bytes ot memoty.
DRAM PLUS has provision for two sels of ram chips for a total
RAM capacity of 32K byles. All of the memory is socketied and
each board is tested for the full 32K capacity The only dif-
ference between the 32K and 16K versions s thal 16K bytes of
memory have been temoved from the 16K vetsion board. This
mesnory may be adged al any time.

EPROM andlor ROM Mesnory: There is provision for up to four
EPROMS and/or ROMSs 10 be added. These may be a mixture of the
lollowing types:

25162716 and 2532/2732 EPROMSs ot 2332 ROM.
The XX16 EPROMs contain 2K bytes and the XX32 contain 4K
bytes. The 2332 is a 4K ROM. Using the 4K parts, up to 16K of
read-only maniory may be added.

Versatile Intertace Adaptor [VIAl: Contains two 8-bit programmable
1O ports with addihonal handshaking lines; two nmers; and a
serial-to-paralleliparallel-to-serial shift register. The VIA may be
used to interface keyboards, printers, and many othef devices (0
the DRAM PLUS andior the host system, A 24 page dala shget
o the 6522 VIA 1s included in the documentation package.

EPROM Programmer: The VIA's are used it conjunclion with some
additional circuitry on the DRAM poard 1o program ail four types
of EPROM. A separate programming socket is provided, &
regulator circuit provides the programming voltage froma +27
voll input, and vollage to the EPROM s conlrolted by the pro-
gram to prevent accidental damage to the EPROM.

Transparent Refresh: All of the circuitry for refreshing the dynamic
RAM is ¢ontamned on the board and operates in a manner that
makes it completely transparent to the host microcomputer. Al
of the refresh memory accessing is done during Phase One,
leaving the memory completely avaslable to the host microcom-
puter during Phase Two. No “clock stretching” or “walt states”
are required.

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

RAM Memory Addressing: Although the RAM is packaged as one or
two 16K segments. provision has beern made on DRAM PLUS for
Ihe memory 1o be addressed at ftour separately defined 4K boun-
daries per 16K segment. There are some restrictions on the set of
boundaries that may be used within any. 16K segmemt. Address
bitls A12 and A13 must nol be the same for any of the 4K
segments withuni a 16K segment. This resuilts in a type of
“Chinese Menu~ selection. One 4K segment may be selected
from each column of the following table. which lists Lhe starting
address of the 4K boundaries in hexidecimal:

0000 1000 2000 3000
4000 5000 6000 7000
8000 8000 A000 8000
Cono D000 EO00 F000

An examination of the table will show that any fout contiguous
blocks will automatically come from different columns. If blocks
were selected al 1000, 2000, and 3000, then the fourth block would
have 16 be 0000 {which is highly unlikely on an AIM/SYM/KiM),
4000, 8000, or C000, tor that 16K segment of memory.

Prototype Area: A prototyping area provides space and support for
the addition of spectal circuils. The actual protolyping grid is
approximalely 2" by 22/, and consists of a matrix of 13 by 28
noles spaced for standard sockéts and IC's. The area is design-
ed s0 that wirewrap or solder sockels may be used. The address
and data lines ace readily accessible to ihis area and convenient
+5V and ground cuns are provided. Conneclions to his area
may be made through a separate connector facility whichr can
support a standard connector with up 1o 50 pins.

MSCRO Bus Compatible: The connections between the DRAM PLUS
and the AIM/SYM/KIM follow (he same convenlions used by the
original KIM-4 mother board. DRAM PLUS may be interfaced via
a simple cable or the MOTHER PLUS.

General (nformation: The board is hign qualily, double sided with
Lwo sets of gold plated fingers with the same posstioning as \he
connectors on the AIM/SYMIKIM. The board is the same size
and shape as the SYM and KIM: 7-7/;"" wide (excluding (he edge
connectors) by 10-," long. All IC's are socketited to make field
repair and servicing simple. Full documentahon consists of -
sirictions, schemalics, program listings, data sheets and ap-
phcation notes. A Memory Test and an EPROM Programming
Program are peovided on a cassefte lape which cads and works
on the AIMISYM/KIM. The DRAM PLUS Manual ts available
separately tor $10.00, and this cost may be appiied towards the
purchase price.

Trade-in: You may be ablé to trade-in your Rev B MEMORY PLUS
board loward a DRAM PLUS. Wnte/Call for details.

DRAM PLUS with 16K RAM [TCB-101-16] $295% US/Canada, or $325% All Other Countries, plus shipping and handling.
DRAM PLUS with 32K RAM [TCB-101-32] $395% US/Canada, or $435% All Other Countries, plus shipping and handling.

Shipping/Handling: us s2¢

Canada $6% All Other Countries $18%

This is one page from our eight page 1980 Catalog. Send name and address for your copy of the compete 1980 Catalog.
617/256-3649

The COMPUTERIST, Inc., 34 Chelmstford Street, Chelmsford, MA 01824




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

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

So, thank you, Commodore, for confirming that S.E.W.

was right all along.
e e V—d

~——
Meanwhile, S.E.W. hasn’t been resting...and now offers with the Big
KeyBoard an 18 inch ribbon cable at no extra charge...and a cassette tape
containing BASIC and machine language programs that convert the Big
KeyBoard to ASCIlI or typewriter operation, including lower case
characters, and upper case through the shift key. Even a shift lock,
quotations in the proper place, numbers across the top row.

All keytops double shot for lifetime durability. Switching action uses gold cross-point
contacts; torsion springs are gold plated. Housing is black heavy gauge aluminum. Entire
unit can be rinsed to clean under water and left to dry. 120 day warranty. Only $125.00*

MICRO SUBSCRIBERS SPECIAL TILL MAY 15, 1980 $99.50*

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

Enclosed is my MICRO address label showing subscription number, please send
—Big Keyboard(s).Enclosed is a check . Charge my VISA, Mastercharge
(circle one) # Expires

*Calilornia residents: please add 6% or 6.5% sales tax as required

. 231E SouthWhisman Road
Skyles Electric Works | MountainView,CA 94041




New and Better PET
User Port Printer Routines

#
A series of programs are presented which drive any TTL,
parallel, or ASCII printer from the PET’s user port.

#

This article describes three programs
which drive a printer from PET's user port.
Any TTL, parallel, ASCII, printer can be
driven. Two of the programs are in
machine language and one is in BASIC.

Although there are several IEEE to
serial and JEEE to parallel adaptors
available for the Pet, the user’s port is
often needed to drive an ASCII device. In
my case | saved $100 dollars by using the
user port to drive my Trendcom printer.
No hardware {except a cable and two con-
nectors) is required. The software is
equally simple: A printer driver with hand
shake and a screen reader.

There are several reasons to drive your
printer or other ASCIi device from the
user port. First, it is quick and easy. Se-
cond, some of the IEEE to ASCII adaptors
respond to any and all device addresses.
Third, if you already have an adaptor, the
user port allows a tempory installation
without interfering with existing devices.
Another reason is that it aliows you to
have better and more direct control over
the output. Both data and hand shaking
can be done explicitlly with software.
Finally, and for me most importantly, it
saves money. Just $2.19 for a ribbon
cable and two junkbox connectors, had
me printing

In general the following two programs
comprise a screen printer. Two
parameters can be adjusted by the call-
ing program (or as direct commands):
Start point, and + of rows (if im-
plemented in RAM), Thus a specific area,
or window, of the screen can be printed.
The two programs are named: 1, Printer
Driver and 2. Screen Reader. For timing
reasons Printer Driver is implemented on-
ly in machine fanguage. Screen Reader,
however. can be implemented either in
machine language (Version A) or BASIC
(Version B).

May, 1980

Michael Tulioch
103 White Cr.
Niceville, FL 32578

1Eaan POKERDR, 153 0Y5Hed:

FORR=RTO23: FORL

1GA1A A=PEEK( 32763+C+R*48
1p915 IF P=18 BND =2 THEN STOF
16020 IF A<=21 THEN R=A+54::G60T01006R

195;@ IF A>127 THEN A=R-127:G0T018250

10245 A=R+3

12059 POKESRSH,A:SYSE2D
{PP7R NEXT C:POKESSD,13:5V5SE2E

160232 NEXT R
12722 RETLURN
REARDY.

Let's start with the easy one first— the
BASIC Screen Reader. Figure 1is a listing
of this routine. Line 1000 clears the small
printer buffer by making a carriage return
and calling Printer Driver (located at 826
in this example). Line 10005 forms the
screen reading loops with R the Row
counter and C the Column counter. Here
only eleven lines are printed. The Screen
Value is placed into A by line 10010. Lines
10020 through 10045 convert the screen
value to its equivelent ASCII code. Notice
that graphic characters are printed as
Jowercase letters if they are on letter
keys. Reversed letters are printed as not
reversed letters, and not all graphic
characters are printed. Figure 2 gives a
sample of print out for the PET character
set. The equivalant screen values are
though 255. Version A is the machine
language equivalent of Screen Reader.
It's principle advantage is that it runs
hundreds of times faster. In fact, on my
Trendcome 100, which prints bidirec-
tionally, you can’t even see it hesitate
between lines. At the Trendcom's 40
charlsec rate, a full screen of 1000
characters is printed in 30 seconds. Not
Bad!

MICRO -- The 6502 Journal

Figure 1

Another advantage is that you can hide
it in the second cassette butfer and load
it in only once. The BASIC version has to
be attached to your program somehow.

A flow chart is shown in fiqure 3. (1 is
annotated for the machine langage ver-
sion. Figure 4 shows the dissassembled
code. Figure 5 gives the HEX code as out
put by the PET monitor program.

Biock | initializes all registers. The
screen read address is initialized to
32767. This is one less than the upper left
screen start address value. Memory loca-
tion 995 ($03E3J) is the number of Rows to
be printed. It's used as the Row counter.
A column counter is stored in 992 (03E0).
It is initalized with 40 and 40 is held in the
X register for later use.

Block Il increments the screen read ad-
dress. Block lll gets the screen value oc-
cupying the screen read address. This
value is stored in location 996. Block 1V is
the adjustment routine. This is different
from the scheme used in the BASIC pro-
gram. Instead of using subtraction, addi-
tion is used. Although the logic is in-
verted from the BASIC proaram. the value

24:33




adjustments are the same. Critical tem-
poraty storage rigisters in addition to the
program itself are listed in table |. The ad-
justed value is passed to the Printer
Driver (Block V).

When control returns to Screen Reader
the colums caunter is decrimented. (f the
column counter is not equal to zero, then
it is reset to the value stored in the X
register (normally 40). Rows are then
decrimented (Block (X)

Block X checks for the row counter
equal to zero. If it is not, then a new
screen value is read. lf it is then that the
program returns control to the calling
routine.

The Printer Driver routine dissassembl-
ed listing is shown in figure 6. The PET

Decimal
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monitor HEX dump is given in figure 7.
Printer Driver takes a value (here stored in
85210), places it on the user port output
lines, provides a data ready output pulse
and waits for an ACKnowledge pulse.
NOTE: If no ACK pulse is retumed the
program will continue 1o hold the PET off
line. You must assure an ACK pulse will
always be returned!

The above description of Printer Driver
also sets up the Via registers. Each time
it is entered it resets these registers for
its own use. Only the E84C register is
restored to its originai value. Further, the
routine inhibits interrupts. If an interrupt
were to occur during the brief time a data
ready pulse was being given, multiple out-
puts could be ¢aused (and it does hap-
pen). There is also the chance that the
ACK pulse would be missed, leaving PET
in Limbo. Unfortunately this bit of protec-

Table I
Hex Function
$1.2
$03E0
03E1
03E3
03E4
0354

58
41)
4?2
535
55;
ava
1A3a
183w
115<

Value

268 277
42% 43+
48R 491
3465 557
FR< Ri=
33b 348¢

1@dk 1951
{1EL 117U

127 1
o 1331
m 139 140
142 143
145 146
151 152
Ior 158
42 32
32 32
g2 Al
42 32
Bl AL
F2 32
S 32
32 22
38 I
Iz 32
2 32
Figure 2

e
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1

i12n {110 112P |

11=0e

1219 122z 123¢ 1247 1|
2 129 178 141
4 135 135 1

147 143
154
£5AR

tion has an adverse side affect. PET's in-
ternal clock will not keep correct time.
Depending upon the amount of printing
and your printer's characteristics this er-
ror can be substantial.

There are several improvements which
could be made to these routines. Revers-
ed character handling could be added to
the A" version of Screen Reader. Blanks
could be output for nonprintable graphics
characters. Codes could be developed for
cursor command characters. You will pro-
bably want to make changes for your par-
ticular printer. There is roocm within
Printer Driver to add a delay loop or NOPs
1o stretch the output pulse. Finally,
Printer Driver can be used alone by pass-
ing ASCIl values directly. Simply use
PET's ASC ( ) command and Poke loca-
tion 852.

Screen read address
Column Counter

Row counter

Row input value

Séreen value

of output charater
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BLOCK ) ENTRY

@

' BLOCK I

GET

eLocK i

BLOCK V

BLOCK W

BLOCK VIl

BLOCK VIif  BLOCK IX

BLOCK X

END

May, 1880

SET UP Figure 3

ZERO PAGE
JUMP REF

¥

SET
ROW
COUNTER

y

SET
COLUMN
COUNTER

Y

incriment
JMP
Reference

Y

GET SCREEN
SYM8OL
VALUE V

JMP PRINT
sus

DEC COL
CHA
NO
YES
SET cOL
CNTR
DEC ROWS
No | outrut
GARRIAGE RET
YES *
. JMP PRINT
RETURN 4y

LICRT Erp ]
TIFE LRSS [RTE CEIFFE

Figure 4: Machine Language Llsting of Version A Screen Reader. Note
that the listing is tor & high memory locatlon. Addresses found at the
following hex lines must be changed to relocate the program:

$7019, $70fc, $7108, $7113, $7129, $7134, $7137.
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= i s !
=S B2 Y LOXIH S
7 BE A2 ORSTH E0DZ 2
34 AE £32 @3L0OK AZES 235
&0 FE B GRSTHE:  82EL 233
o Az 28 LG 5 &7
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7162 40 09 Pogde P00
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1 timer/
1
1

% %k x ¥ %k

Board uses 6522 VIA
Order

General Purpose 10 Board

APPLE II”

8 bit programmable 10 ports

timer/counter
shift register
2 10 cables S0 pages instructions

¥ Large area for user buffers, relays,atc.

for

square wave generator

See MICRO, 13:41,15:17, 17:27 1979
AP1.0 $69.50

——
—

y—
—

Order

Texas residents odd

Extender Card for APPLE 11"

Litts 10 boards 4 above chassis

All jines lobeled ond numbered

Convenien! test points for all lines

AP 20 $2450

Otders post paid in US

MC-VISA ordersesmust give
all card data

microAustin

5% tax PO Box 14408

Austin, Texas

: 78781

SOFTWARE

“Precise, humanized, well documented an excellent
value™ are the applauds now being given to United
Software's line of software. These are sophisticated
programs designed to meet the most stringent needs of
ingividuals and business professionals. Every package
is fully documented and includes easy to understand
operator instructions.

DATABASE MANAGEMENT SYSTEM - A comprehensive, interactive
system like those run an mainframes! Six modules comprising 42K of
programming allow you to; create, edit, delete, dispiay, print, sort,
merge, efc., etc. - databases of up to 10,000 records. Printer routines
automatically generate reports and labels on demand. 60 pages of
concise documentation are included. Requirements - 16-32K PET ang
2040 Dual Disk (printer optional). . . .Cost $125

ACCOUNTS RECEIVABLE/PAYABLE - A complete, yet simple fo use
accounting system designed with the small businessman inmind. The
United Software system generates and tracks purchase orders and
invoices all the way through posting “controlled™ accounts payabie and
accounts receivable subsystems.

Keyed Random Acecess file methods makes data access almost
instantaneous. The low-cost solution for the first time computer user
with up to 500 active accounts. Requirements - 32K PET. Dua! Disk. any
80-column printer. . . .Cost $175

CASH RECEIPTS & DISBURSEMENTS - Makes it a breeze to track all
outgoing payments made by any type of business operation. Checks
are tracked by number and categorized by type of axpense. Sorting,
summary, and audit tralls make it easy to post to general ledger. This
system also categorizes incoming receipts. Uses KRAM file access
method. Requirements - 32K PET, Dual Disk (printer optional). . . .Cost

$89.95
KRAM - Keyed Random Access Method - The new, uitra-fast access
method for the PET Disk. provides keyed retrieval/storage of data, in
either direct or sequential mode, by either full or partial key values,
Written by United Software in 6502 machine code, and designed with
the PET in mind, it exploits all the benefits of the PET Disk, allowing full
optimization of your system. Eliminates the need for “Sort” routines!
KRAM provides flexibility never seen on a micro before. KRAM is
modeled after a very powerful access method used on large-scale IBM
Virtual Storage mainframes. So “KRAM" ail you can into your PET - it
will love you for it. . . .Cost §79.95

(Sublicenses avallable to software houses.)

PROGRAMS FOR Super Startrek........... 14.95
ENTERTAINMENT PET Music Box.......... 29.95

Space Intruders
u A UNITED SOFTWARE
{"Best Game of 1979") ..$19.95 PROGRAMS FOR BUSINESS

Jury/Hostage............ 12.50

Kentucky Derby/Roulette 9,95 CheckbooK......o..v. .. $15.95
Alien 1.Q./Tank .......... 9.95 Mortgage ............... 15.95
Tunnelvision/Maze Chase 1495 Finance................. 12.95
Submarine Attack ....... 095 BONAS . eiwnerriviianin 12.85
Battle of Midway ........ 7.95 Stock Analyzer .......... 22.95
Laser Tank Battle........ 895 Stock Options ........... 24.95
Swarm ... 14,95 6502 Macro Assembler... 49.95

Look for the RED-WHITE-BLUE United Software Display at
your local computer dealer, or send check or moneyorder,
plus $1.00 shipping to:

UNITED SOFTWARE OF AMERICA
750 Third Ave.

New York, N.Y. 10017 Dealer inquiries invited




Southeastern Software

DATA CAPTURE 3.0

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

NO. It is a GENIUS TERMINAL PROGRAM and is designed to be used with the
Micromodem (I,

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

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

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

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

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

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

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

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

Price $29.95

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

Ask for a catalog of our software.

“ Apple II, Apple )l Plus, Disk Il and APPLESOFT Il are trademarks of Apple Computer Company.
* Micromodem Nl is a trademark of D.C. Hayes Associates, Inc.

SOUTHEASTERN SOFTWARE
7270 Culpepper Drive
New Orleans, LA 70126

504/246-8438 504/246-7937




Microbes

r" m Symbol-Table Sorter/Printer for the AlM Assembler
; : by Mel Evans
[MICRO 20:43]

“AHer more extended use of the program,| have found the

following pair of bugs. a nd

The first can be cured by replacing the code shown in Figure 1A
{occurring at the end of subroutine SORT) by that in Figure 18.
The old code works often, but not always. The new code always
wOrks.

! The second bug won't show until you start getting fancy with U pd ates

your source cede. | was mistaken in thinking that memory loca-
tions 003C, 003D contain the address of the last symbol found
during assembly. Instead, they contain the address of the last
active symbol. With straightforward code, these will be one and
the same. But suppose you have written your last subroutine Expanding the SYM - 1 ... Addlhg an ASCIl Keyboard
(let's call it SUBZ) and then decide to inilialize a couple of zero- by Robert A. Peck

page addresses (starting at ZP1) as in Flgure 2A. After (MICRO 21:5]

assembly, the last symbol will be SUBZ, but the last active sym-
bol with be ZP1. Ang with this stored in 003C, 003D, you will get

e Tkl “As we discussed, here is a corrected version of my progrm
a very short listing!

listing. Somehow the hex locations column of this listing was
not used for the article. [Sorry about that - MICRO] Typos cor-
rected on final version including label “DISP” change to WAIT2
at location 206 (minor), incorrect object code fixed at line 222 to
20 47 8A .... Last was pointer to KSTAT at line 240 which should

The problem could be solved by re-writing the program to avoid
using 003C, 003D. But, ther's a simpler solution, as shown in
Figure 2B. Add a new symbol, LAST, as the last byte of the

program. (This is a good practice anyway. Aftes assembly, the
address of LAST tells you precisely how much memory the pro-
gram needs.) The, after initialization and any other housekeep-
ing, add the line ** =LAST". This makes “last active” equal
“LAST”, and the listing comes out complete.”

be 39."

Submitted by: Robert A. Peck
P.0O. Box 2231
Sunnyvale, CA 94087

Submitted by: Mel Evans

r @ ERIM, P.0. Box 8618
L Ann Arpbor, MI 48107
JSR CRCK JSR CRCK
JSR INCADR TXA
g BMI PRNT1 BNE FIN
BEQ PRNT1 JSR INCADR
JSR GAP BNE PRNT1
i RTS DEX
BNE PRNT1
Figure 1A: Old SORT Code FIN JSR GAP
RTS
SUB2Z Figure 1B: New SORT Code
* SUBZ
RTS é
*=2P1 LAST RTS
.DBY SOAOB ;
3 *=2P1
s .DBY $0AOB
Figure 2A: Wrong “Last Active” ;=LAST
s
+«END

Figure 2B: Right “Last Active”

TRY «MONETOR



FHEE i op to $170. in merchandise

» With purchase of PET-CBM item ! ! !
FREE MERCH.

PET 16K Large Keyboard $ 995 $130
PET 32K Large Keyboard  $1295 $170
PET 8K Large Keyboard (New) $ 795 $100
PET 2040 Dual Disk (343K) $1295 $170 /N
PET 2023 Printer (pres feed) 5 sos $ 70 / SN EN
PET 2022 Printer (trac feed) $ 795 $100
KIM-1 $159  (As9 $30 for Power Supply)  SYM-1 § 209.00

AXIOM EX-801 Printer-PET ................ $ 477.00
2114 L 45008 ........... 535 24/4.95 100/4.45
2716 EPROM (S Volt) .................... 29.00
6550 RAM (for BK Pet) ................... 12.70
PET 4 Volce Music System (KL-4M) .......... 34.50
Al Books and Software ................... 15% OFF
Leedex Yideo 100 12” Monitar ... ... .. 119.00

ATARI — INTRODUCTORY SPECIAL
ATARI 400, Alari 800, and all Atari Modules 20% OFF.
Heath WH-T9 Terminal {fact asm) ............
Programmers Toolkit - PET ROM Utilities . ... ... 1
PET Word Processor - Machine Language ....... 24.00

3M “Scoch” 8" Disks ... _ . 10/31.00
3M “Scotch” 5” Disks o\, 10/31.50
Verbatim 5" Disks .. N\>.. 10/26.50

Disk Storage Pages ... ¥..... 10/ 3.95
Cassettes (all tapes guaranteed) Premium quality, hi%h aulput low
noise in 5 screw housing with labels: AGFA PEG611t
C-10 10/5.95 50/25.00 100/48.00

C-30 10/7.00 50/30.00 100/57.00

Add §1 per order for UPS shipping.
Ask for 8502, TRS-80. and S-100 Product List.

115 E. Stump Road
AB Cumputers Montgomeryville. PA 18936
[215) 699-8386

BACLAN would like to know if you

WANT TO PROCESS DATA
ON YOUR APPLE?

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

and

¢ if you are also looking for economy,
we think you will be pleasantly
surprised by the low price of the

BACL AN FILE HELPER

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

@ BACLAN ' o

{301)997-9610 Columbia, MD. 21045

DISK DRIVE WOES? PRINTER INTERACTION?
MEMORY LOSS? ERRATIC OPERATION?

1SO-1 180-2 ]
Power Line Spikes, Surges & Hash could be the culprit!
Floppies, printers, memory & pracessor often interact! l
Qur unique ISOLATORS eliminate equipment interaction

AND curb damaging Power Line Spikes, Surges and Hash.
*ISOLATOR (ISO-1A) 3 filter isolated 3-prong sockets;
integral Surge/Spike Suppression; 1875 W Maximum load,

1 KWload any socket . .............. $56.96
*ISOLATOR (1S0-2) 2 filter isolated 3-prong socket banks;
(6 sockets total); integral Spike/Surge Suppression;

1875 W Max load, 1 KW either bank . ... . .. $56.95
*SUPER ISOLATOR (1SO-3), similar to 1ISO-1A

except double filtering & Suppression . ... $85.95
"ISOLATOR (1SO-4), similar to ISD-1A excapt

unit has 6 individually filtered sockets . . . . $96.95
*ISOLATOR (ISO-5), similar to 1SO-2 except

unit has 3 socket banks, 9 sockets 1otal . . . $79.95

*CIRCUIT BREAKER, any model {add-CB) Add $ 7.00
*CKT BRKR/SWITCH/PILOT any model
(CBAN » Yok B g e et § b Add $14.00

‘ PHONE ORDERS 1-617-655-1532 E

LXEG/ Electronic Specialists, Inc.

171 South Main Steeet. Natick, Mass. 01760

Dept M

MICROCHESS
for the AIM

WIER® SORTWARE

AIM MicroChess with Player’s and Programmer's Manual,
complete Source Listings, Object on Cassette Tape.
$15.00 plus shipping [$1.00 US/$2.00 Anywhere Else)]

MICRO Software, P.O. Box 6502, Chelmsford, MA 01824
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Graphics and the Challenger C1P, Part 5

#
This final installment in the series discusses plotting
techniques and moving characters.

#

The ability to have characters and have
them move in our game programs is a
must. How do we accomplish this task? It
is a simple task to implement. We do it
with a technique called plotting.

C1P Plotting Technique

(n order to have any character move on
our C1P’s Monltor screen, we must first
know where we wish our character to
stant, the anguilar directions in which It is
to move, and where the character’s move-
ment will end. (f you will examine the ex-
ample of the plotting diagram in Figure 1,
you can see the angular directions in
which the character can be made to move
on the monitor screen. These angular
directions are relative to any point on the
screen, l.e., relative to a certain position
on the Video RAM. If, for example, the
starting location were 54000 decimal, the
zero point would be 54000 decimal and all
movement would be relative to that point.

As stated in an earlier part of this
series, we can cause a character to be
placed on the screen of our C1P with a
BASIC POKE statement. We move the
character that has been placed on the
screen with a BASIC FOR/NEXT loop. In
the explanation of plotting and how to
develope animated characters we will use
the functions of BASIC to develope our
programs and to describe animation
methods.

To begin our explanation, let's use
decimal location 54000 as an example
again as a starting point. A BASIC pro-
gram would use this decimal location as
a variable content. For example, 10 A =
54000. Now that we have a starting point,
wa can move the graphics character in
any direction shown in the diagram in
Figure 1. For example, if you wish the
character to move in a vertical direction,
with a BASIC subroutine we can get the
character displayed and moved. (n order
to explain how this proceedure works,

May, 1980

please refer to the BASIC program
subroutines in Listing 1, along with
Figure 1.

)t we wish to have an animated
character (one that moves) we must first
know the start, end, and path of the
character, as stated before. The
character must be made to appear at a
point along the path of angular move-
ment. The character is then displayed for
some duration of time. Next it is erased
from its present position and then
displayed at a new position on the
monitor screen. This process must be
continued for the desired distance along
the plotted path that we have chosen.
These criteria can be executed with
BASIC or Machine Language porgrams.
Since we are primarily programming in
BASIC, we will develop some BASIC
routines to show how the character can
be produced and moved on the CiP’s
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monitor screen.

The BASIC routine in section one of
Listing 1 will be used to generate an
animated character that will primarily
move from near center screen downward
to near the bottom of the screen. This
subroutine begins at BASIC progran line
5, Here the REM statement tells the user
that this is a routine to generate the
movement of a character downward. Line
10 is the real beginning of the subroutine.
At line 10 the A variable is loaded with the
decimal beginning of the memory loca-
tion where the character will first be
displayed. Notice that this line forms part
of 2 FOR/NEXT loop. Also notice that this
loop will be incremented by a total of 32
counts for every pass through the pro-
gram. This is done with the STEP function
of BASIC. The FOR/NEXT loop at tine 10
actually sets the limits of movement of
the character. These limits are in the
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For an angular movement in any direc-
tion,use the value in the chart to cause
movement in that dirsction. It must be
understood that the decimal beginning
and ending must be caluclated because
for each pass through the loop with a
step function; the variable will be in-
cremented by the amount in the step
value.

Study the remainder of the modules in
Listing 1, from our discussion you should
be able to see just how these subroutines
work. Load the programs into your C1P
and watch the action on the screen. This
will show you the results. The diagram in
Figure 2 gives the complete memory map
for a C1P. This is for a 25 by 25 character
format. Use this diagram for all your plot-
ting to find any location on the C1P
monitor screen.

Now that we have seen some examples
of how a moving character is made to
move on the C1P’s screen, let’s use some
of these techniques to develop a program
that has some moving character
elements that form a game. Listing 2
shows a game program that uses moving
elements. These are: a starship and lasar
cannon shots directed at the starship. All
the techniques that we have discussed,
that give the sensation of motion, are us-
ed in Listing 2. Please refer to this listing
as we discuss the inner workings of the
program’s operation.

The program is presented, as | have
sald, as a game. The starship moves
across mid-screen and the cannons are
placed at each bottom corner, and at mid-
bottom of the screen. The keyboard keys
5.6, and 7 are used to fire the cannons. A
hit score total is printed out at the top of
the monitor screen for the player.

This program is straight-forward and
each module is identifled by REM
statements. This discussion will deal
mainly with graphics and the keyboard
routines, so please continue to refer to
Listing 2. The remainder of the program
should be self-explanatory.

The program from line 300 through 347
forms the main line BASIC module. It is
used to draw and move the starship
across the screen. The polling routine for
the keyboard is located from (ine 335 to
line 344. If a 5,8, or 7 key is pressed, a
GOSUB to a cannon shot routine will
result in a shot at the starship. Key 5
causes a shot from bottom right upward
diagonally to top left of the screen. A 7
key results in a shot from bottom (eft to
top right. A 6 key results in a true vertical
shot.

The position of the starship is always
contained in the K variable. This location
is always checked in each shot routine at
lines 415, 462, and 525. If a hit occurs, the
program jumps to line 600 where an ex-

24:42

plosion of the starship will be displayed
at the screen location contained in
variable K. Next a hit score will be placed
on the screen. The hit count will be check-
ed for 10 hits. If so the player will be in-
formed that he has completed the exact
number of hits and has won the game. If
the player has less than 10 hits, the pro-
gram returns through RETURNS to the ex-
act main-line program at line 300.

This program uses more of the
elements contained in the Character
Generator ROM. These elements are the
elements that are used to draw the star-
ship. Their decimal equivalents are 9 and
12, and are written into video memory
with the POKE statement at line 310.
After a delay at line 320, the starship is
erased and placed at the next location in
the FRO/NEXT loop from line 300. The
cannon shots are primarily POKEd to
screen memory, displayed for some dura-
tion of time and then erased. This pro-
cess continues until the FOR/NEXT loop
has been incremented to its maximum
value.

Conclusion

If you have followed all five parts of
this series, | believe that you should now
have sufficient knowledge of your G1P’s
graphics capabilities. 1 hope that you now
8lso have a better understanding of the
polled keyboard, and how to use these
capabilities with BASIC programming to
produce real working programs that will
be enjoyable to use. Hopefully you have
learned with me through these efforts
and | will see some of your programs
published in the pages of MICRO in the
near future. With that, | will conclude this
series of articles and | hope that these
programs and ideas will be as much fun
for you as you read and experiment, as
they have been for me in the writing.
Good Juck with your programming and
with your writing.
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SECTION 1)

5 REM MOYE CHAKACTER DOWN

10 POR 4 = 53776 TO 54160 sT&P 32

20 FOKE A, 161

30 POR B = 1 TO 50 : NRXT B W
40 YOKE 4 , 32

50 HBXT A

SECTION 2) ,
60 RERM MOVE CHARACTER UP-

70 POR A = 54160 .TO 53763 STRY- 32

80 FOKB A, 161

90 POK B = 1 70 50 : NEXT B

100 POKR A , 32

110 NEXT A

SECTION 3 )

120 REM MOVE CHARACTER RIGHT
130 POR A = 53776 TO 53787
140 POXE 4 , 161

150 FOR B = 1 TO 50 : NBAT B
160 POXR B , 32

170 HBLT A

SRCTION 4 )

180 REM MOVE CHARACT=R LEPT

190 POR 4 = 53776 TU 53763 STRF -1
200 POXE A , 161

290 POR B = 7 TO 50 : NEXT B

220 POKR 4 , 32

230 NRXT A
List 1 % ‘

Photographs for this series were pro-
vided by Willlam L. Taylor, Jr.

May, 1880 !




-32
33 31
-34 30
1 +1
+30 +34
+31 +33
+32
Figure 1: Plotting Directions for the
CiP
LIST1-5003

o ELERIEZHTS OM
D= QIS o

{ REM CEMINSTRATION FF
2 PEM BY WILLIfM L. TA
3 PRINT"STAR SHIE ATTHIL'

4 PRINT:PRINT" DESTROY THE :
= PRINT® YOL' GET 18 SHOTS":F
8
L
>

LOF

I1TH KEVE Z,6.7"

FOR 5=t TO 5

FuzidT THE

FOKE K. 2P

@ FOR I=t TD SaQ:
3 FIOKE ¥ PE
FOKE S5
C=iC+1
7S5 THEH LOSUB Skt
1 THEHl Qosls Sea
7 OTHEN GOsUs4SE

= NERT K

3947 GATY 3

=49 REM CLEAR SCREEH

750 FOR T=—3 TO SZ:PRINTINEXT T
368 GOTO 3o

399 FEM DRl RIGHT UERTICHL SHGT

400 FOR T1=S414? TO 53983 S5TEF -3l

418 POKE T1,242

415 IF Ti=K THEN GOSLE <&D

42¢ FOR T2=1 TO S:HEXT T=

425 POKE T1,32

432 HEST T1

433 RETIIRH

349 REM DRAW LEFT UERTICAL SHOT
STE® =338

456 FOR T3=S4171 7O 53

IF T3=K THEH GRSUR s
463 FOR T4=1 To SiNEXT
464 FOKE T3,32
46S NEXT TX
470 RETURM
475 FPOKE T4,3Z
493 REM ORFAlW VERTICAL SHOT
pa FOR TS=S4153 TQ S333a@ STEF-3Z

158 To $§I3% STEP-IZ

S29 POKE TS. !

2 IF TS THEH GOSULE oUa

D FOR Ty={ TO S:HENT To

QO POKE T3, 32

a HEAT TS

3 C=@: RETURN

FEM CHECK SHOT RIT DEAIM EXFLOSIRY AND OLSFLAY HITS
E=0:U=53731
FOKE U+E.ZZ
FoOR A=1 TO 1GIFPOKE K.HIHEXRT R

E=E+{:1F E<Z@ THEH &10
IF E=2Z0 THEN FOKE 534! 2 POKE S34S6. 7 I3iFORE S3457, 584
FPIOKE S24S3, T2 POKE S34S53.L+457

L=kl

- IF L<1@ THEM RETURH

IF L=1% THEN FRINT“ ALL TARGETZ DESTRIVED™
FRINT" YOU HAUE SAVEL: THE UHIWMERSE"
FRIMT" WANT T3 PLAY AGAIM  WES OR HD"
INPUT H1$

IF A1S="YEZ" THEH 1

IF AL$="HO"THEN ERC

OHIO SCIENTIFIC
C1-P MINI-FLOPPY EXPANSION ACCESSORIES

No. Iltom Quantity Pace
€ach
[ Chalienger 19 (Retall EM3) win manuals, ©orr 8319,
Gamo progiam tpe Avadable with 4X o¢ no ) $49
1 Moge! 600 Superdcars (Rutsil $IT9) wnth (Ox) $249.
manuails, demo tape Avaable wih 4K & no 4Ky 3279
memory
2 Mode! 610 Mini Floppy Expansion Boarc (ex- (ox) 3210,
pancabia to 24K} Available with 8X or no mem- ®X) $295
ory
3 Mooai 620 C 14 10 OS) 48.p:n T2 Gus Converer $ 25
(aphiona)) {ealimare)
4 5v 3A Power Supply llor etner 600 or 610 § 385
Boara) Fils caminel item 10 grrectiy
5 MPL 40-17ack Orsk Duve (Ro1ail $450) in Metai noPIS $4 .
Catinet. wiit of wilhoul pOw 8 SuPRly 12V with P/S $450
S» MP1 40 - tzack Dish Drive 100 caninel) Inctudes $320
aala separator
3 Cabie Agapter 610 ©0ar0 10 Q1Sk drive INCIUCES $ 30
\nterisce schematic
7 Cabteé Adapiar. 600 board 10 610 board $ 995
8 &K Memory (6-2114 5) 3 64
on | BXMemory(16-2114's) $s10.
9 Spcite Fan INeeoed lor 12X and up) $ 2
10 Challenger 1P Cabinel w power cord and luse S 4985
11" Manuais Set. Challenger 1 Includes sche- $ 5.00
matics
12 Manual, MPi Disk Drive | 21000
13 Marual Shugart SA-400 Disk Drive $10.00
- Program Csasentes (Blark| 10 mun Bast Quahty £ 100
] Progrems (Graphica, Business. Home. etc.) 4 6.00
Memory Capacity Su» To)
800 Supercasrd 8 Total
610 Exparmsion 24K Total — BhLTex
Geand Towal Max 32K Totat

Pioare copy this kst and use &3 orgec torm WE PAY SHIPPING

Check, Visa, Magtercharge
POSTPALD i USA.
Californaa 304 6% 1as

OHIO SCIENTIFIC EXPANSION
INFORMATION

Conversion of C1P (Cassette) to 52x26 dis-

play. Detailed step-by-step instructions for

doubling the C1P speed and display size!

Order Bulletin 1105 $12.00

Conversion of C1P (Minifloppy).to 52x26

display. Same as above but includes dis-

play driver for disk operating system.

Order Bulletin 1105MF $20.00

Conversion of C2-4P or C2-8P to B in. or

5Y4in. floppy. Instructiorns and schematics

for converting cassette-based units into

floppy systems.

Order Bulletin 1106F

® Ohio Scientific Chajlenger

e Commodore KIM -\

e S.-44 Microprocessor Boards

® Expansion, Repair, and Soft- .
ware

SILVER SPUR

Electronic Communications Co.
3873F Schaefer Avenue

Chino, Calif. 91710

(714) 8278366




Introducing A:ppIeSeed, our
newest publication to whet
your Apple* appetite!

We invite you to subscribe to AppleSeed - the
magazine that is to the Apple I1* what SoftSide is to
the TRS-80*". It offers the newest in software pro-
gramming hints and ideas tailored especially for

your computer. AppleSeed features challenging pro-

grams for both the do-it-yourselfer and the in-
dividual interested in pre-packaged programs and
games ... your own preview of the best available on
the market today. A typical slice of AppleSeed con-
sists of one major (new 16K) commercial level pro-
gram (completely listed for your keying pleasure),
accompanied by two or three applications for prac-
tical use or fun, supplemented by informative ar-
ticles to polish your Apple*. Get right to the core of
your Apple* needs and order AppleSeed today! 12
issues, 1 year, $15.00. AppleSeed is the newest
memberof ...

Softdide.

PUBLICATIONS
6 South Street, Milford, NH 03055
(803) 673-5144

*A reglstered trademark of Apple Computers. **A registered trademark of Radio Shack and Tandy Corp.




Lower Case and Punctuation
in APPLESOFT

Do you need to get lower case and punctuation into your
BASIC strings? Then, try these programs.

Introduction

While computer peopfe may adapt to
all caps, the general public still uses, and
apparently likes, lower case. Printing with
Jower case is more familiar, more read-
able and more acceptable. Thus, we who
work with computers should provide
lower case in any printout that we expect
or hope laymen to read. After all, com-
puters should adapt to people;, people
should not have to adapt to computers.

Also, who is there among us who
hasn’t wondered at how the APPLE
handles punctuations in strings? In IN-
PUT’s, we have found to our dismay that
a “JONES, JOHN" results in an error
message saying “?EXTRA IGNORED”
and later finding the string variable as on-
ly “JONES” with nothing to tell us which
Jones that may be. What wouldn't we
give to get quotation marks and commas
in the places we want?

So much for what should be or what we
want. The APPLE doesn’t have lower case
and seems rather whimsical about punc-
tuation. Well, face it; there were a number
of compromises made in the design of
the APPLE and Applesoft. Of course,
some of these deficiencies can be con-
quered by money. We can buy one of the
lower-case boards and live more or less
happily ever after. Unfortunately, we do
not alt or always have the option of buy-
ing a solution to a problem; most of us
have more problems than money. And
there are not always solutions for sale.

An alternative approach is an Ap-
plesoft program to produce the desired
fower case and punciuation. | have fook-
ed for such a program and | found two
possivpilities (there likely are others but |
am not acquainted with them):

1. Val J. Golding in “Lower Case
Routine for tntegral Data

May, 1980

Printer,” Cafli-Apple, v.2, p. 11
(AprilfMay 1979) gave a program
to poke lower case characters
into strings in the string array
mermory space.

2. Another program was
published in Contact, v.1, p.5
(May 1978); this program pokes
(ower case into the beginning of
program memory space.

Both of these are quite limited. Note: both
should work for punctuation problems
within the same limitations.

Neither of these enables one to enter
lower case or problem punctuations con-
veniently into string variabias, nor to print
statement strings in an Applesoft pro-
gram as desired. The program given in the
listing in Figure 1 does the job for string
variables and the one given in Figure 2,
for strings in print statements.

Use and Operation

The heart of these programs is the
same as in the cited programs: use of the
GET command to sneak things around
the interpreter. The GET command
handles input character by character so
that each can be manipulated.

(The identical GET routine is used for
both programs—lines 63010 to 63120 in
the first and lines 63140 to 63150 in the
second. Only one typing needs be done, a
hint not to be ignored.)

The first program is intended for use as
a subroutine. For example, a statement
such as

30 INPUT “ACCOUNT NAME";NAMES(1)
¢an be replaced directly by

30 PRINT “ACCOUNT NAME”;: GOSUS
63000:NAMES$(1) = BBS

MICRO -- The 6502 Journal

James D. Childress
5108 Springlake Way
Baltimore, MD 21212

In a run, the program would appear to
behave normally except that there would
be no 2EXTRA IGNORED’'s and NAME(1)
would look quite strange on the GRT
monitor (*,/7%2 #13%" for "lower case")
and as lower case only on the printer.

In both pregrams, capitals are entered
in a manner similar to the operation of
MUSE’s word processor program Dr.
Memory. A ctrl-A makes the next letter on-
ly captial, an ctr-C makes all the follow-
ing letters capital untll either a ctrl-S or
the end of the string. Unlike Dr. Memory,
the control characters are not displayed.
Instead, the capitalized letters are shown
in Inverse video. | like this way of doing
things. (f you would prefer the opposite
video, just interchange the words NOR-
MAL and INVERSE in lines 63020-63040
and 63080 and add an INVERSE to line
63000 in Figure 1. You could do even more
to tallor to your personal tastes; change
the control characters, change the
default operation from lower case to
capitals, etc. These customn fittings are
left as an exercise.

Another feature common to both pro-
grams is the motion of the cursor. The
backspace works but that is all. And it
will move the cursor back no further than
the initail position. However, therein lurks
a minor nuisance; if you try to backspace
beyond that limit, the immediately
preceeding character will be wiped out or
replaced by a white block. This is of no
consequence; ignore it.

Since the string variables subroutine
runs as a part of your program, you have
to keep labels straight. This subroutine
uses only AAS, AZ$, BB$, BB, BZ$, and 2Z
and has no FOR loops. Also note that on-
ly the usual fimitation applies for the
length of strings.

in the use of the second program, you
append it to the program in which you
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want to put lower case. A RUN 63000 initiates things; you simply
give the line number in which lower case Is wanted. The tirst str-
ing In that line is printed, terminated by ## to indicate the length
limit. The cursor below this line indicates the place for the
change. You can insert anything but we assume that a mixed
capital and lower case rendition of the line above is what you
will want. In any case, the length cannot be exceeded. If you go
over the limit, the excess will be ignored. If you put in less, the
remainder will be filled with spaces. If you don't want to change
that particular string, simply hit RETURN.

Figure 1

63000 8B$ = '"M':Bz¢ = "M:BB = 0:2Z
=0
63010 GET AA$:AZS = AAS$: I|F ASC
(AA$) = 13 THEN NORMAL : GOTO
63130
63020 IF ASC (AA$) = 1 THEN 2Z =
1: INVERSE :BB = 0: GOTC 630
10
63030 IF ASC (AA$) = 3 THEN BB =
1: INVERSE : GOTO 63010
63040 I1F ASC (AA$) = 19 THEN BB
= 0: NORMAL : GOTO 63010
63050 IF 2Z =1 OR BB = 1 THEN Z
Z = 0: GOTO 63080
63060 IF ASC (AA$) < &5 OR ASC
(AA$) > 90 THEN 63080
63070 AA$ = CHR$ ( ASC (AA3) + 3
2)
63080 BZ$ = BZ$ + AZ$: PRINT AZS$;
: IF BB = 0 THEN NORMAL
63090 BB¢ = BBY + AAS$: IF ASC (B
B$) = 8§ AND ASC (AA$) = 8 THEN
PRINT " ¥,

63100 IF LEN (BB$) < = 2 AND ASC
(AA$) = 8 THEN BB$ = "":BZ§ =
", G0TO 63010

63110 IF ASC (AA$) = 8 THEN BBS$

LEFTS (8BS, LEN (BBS) -

2)

63120 GOTO 63010

63130 PRINT : RETURN

63140 END

Figure 2

62999 END
63000 HOME : VTAB (3): PRINT "LO
WER CASE INSERTION PROGRAM":
PRINT : PRINT
63010 LMAX = 62999: PRINT "NUMBER
OF FIRST LINE TO BE RE-": INPUT
“WRITTEN ";LT: PRINT
63020 PRINT :M = 256 « PEEK (10
4) + PEEK (103) + 2
63030 LN = 256 « PEEK (M + 1) «
PEEK (M): IF LN > = LMAX OR
LN > LT THEN 63320
63040 IF EN ¢ > LT THEN M = 256

» PEEK (M - 1) + PEEK (M -
2) + 2: GOTO 63030

63050 K = O:LL = 0:UL = 0O

63060 FOR J = M + 2 TO M + 255:7
ST = PEEK (J): IF TST = 0 THEN
M=J+ 3: GOTO 63030

63070 IF TST 58 THEN K = 0

63080 IF TST 186 OR TST = 132 THEN
K =1

63090 IFf K = 1 AND LL > O AND TS
T = 34 THEN UL = J ~ 1: GOTO
63120

63100 |IF K = 1 AND LL = 0 AND TS
T =34 THEN LL = J + 1

63110 NEXT

63120 BB$ = "":BZ¢ = "":BB = 0:21

=0

63130 FOR | = LL TO UL: PRINT CHRS
( PEEK (1));: NEXT ¢ PRINT "
"ll

63140 GET AAS:AZ$ = AAS$: |IF ASC
(AA$) = 13 THEN NORMAL : GOTO
63260

63150 IF ASC (AA$) = 1 THEN 1Z =
1: INVERSE :BB = 0: GOTO 631
40

63160 IF ASC (AA$) = 3 THEN#8B =
1: INVERSE : GOTO B3140

63170 |IF ASC (AA$) = 19 THEN BB
= D: NORMAL : GOTO 63140

63180 IF 2ZZ = 1 OR BB = 1 THEN 2
Z = 0: GOTD 6321¢C

€3190 1F ASC (AA8) < €5 DR ASC
(AA$) > 90 THEN 63210

63200 AA$ = CHR$ ( ASC (AAS$) + 3
2)

63210 BZS = BZS$ + AZS: PRINT AZS;

:+ IF BB = 0 THEN NORMAL

63220 BBS = BB$ » AA$: IF ASC (B

B$) = 8 AND ASC (AAS$) = 2 THEN
PRINT "™ M.

63230 IF LEN (BBS) ¢ = 2 AND ASC
(AA$) = 8 THEN BBS = "":BZ¢ =
™ty GOTO 631L0

63240 IF ASC (AA$) = 8 THEN BBS

= LEFTS$ (BbB$, LEN (BBs) -

2)
63250 GOTO E314C
63260 IF 3B$ = "' THEN 63310
63270 PRINT : FOR | = LL TO UL
63280 DD$ = MID$ (BBS,| - LL + 1

J1YeM = ASC (DDY)

63290 POKE | ,MM

63300 NEXT

63310 UL = 0:LL = 0: PRINT : COTO
€3110

€3320 PRINT : PRINT "NUMBER OF M
EXT LINE TG BE REWRITTEN": [NPUT
"(ENTER 0 TO END PT0CRAK) "
;LT

63330 IF LT = ¢ THEN END

63340 GOTO 6302¢
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After 2 RETURN, the next string in the same fine will appear,
ready to be changed. When all the strings of that one line have
peen dealt with, you are asked for the number of the next line.

As mentioned above, lower case if displayed by the APPLE ad
keyboard symbols other than tetters. These print properly as
lower case on a printer that prints lowercase. If you want to
display, say, a table so that you can check data prior to printing,
you need to program the display table and the printout table
seperately. For convenience in doing this, both programs pro-
vide an all-caps string 8Z$ ad well as the corresponding string
8B$% with lowercase.

Program Design

The GET routine, essentlally the whole of Figure 1, has
already been mentioned. The GET command is follwed by a
series of IF's to implement the control character,backspace and
RETURN functions. These are straight-forward and self-
explanatory.

The second program, Figure 2, consists of three parts. The
first, lines 63020-63300, pokes the new string into the program
into the program memory space.

Concluding Remarks

Although writteni for Applesolt, these programs can be
adapted to other BASIC's.The first presents no problems.
However, the program memory space search routine in the se-
cond will require modification for other computers. This
modification should not be too difficult to implement for other

Educational
Software
Professionals

Apple-Grammer Written by Tom Ankofski. This is a pro-
gram which utitizes the basic skills of grammar. Nouns,
verbs, pronouns, adjectives, adverbs, prepositions and
conjuctions are presented in sentence—quiz form to the
student. The program allows the teacher to choose
specific areas of grammar that need attention and to
alter the quiz easily. It provides positive reinforcement to
the child by correcting his work in color graphics and
scoring at the end. This program was a winner of ADS
and NCC {National Computer Convention).Requires

TG T LT
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: : minimum of 16K Applesoft.
Microsoft BASIC' s. Tape $14.95

Disk 19.95

é:menmm

Study Quiz Flles This self-explanatory program allows
you to create and run study quizzes, save them on disk
and retrieve tham at will. Many quizzes can be stored on
this one disk. Review your items, revise them, add items,
delete items without any computer programming
knowledge. Written by a liscenced psychologist, the pro-
gram includes ramdom question presentation, reinforce-
ment of correct answer, with a display of the student’s
name, immediate right answer feedback after in correct
responses, color congratulation display at the end and a
final score summary. Guided instructions are easy to
understand and follow even the first time around. Pupils
can work Iindependently selecting the appropriate quiz
and running it with little or no supervision. Requires 32K
Applesoft RAM or ROM.

e Ao My P Coenali € Fiteant

» m COMPUTER
" EQUIPMENT

& SOFTWARE
BARGAINS

.. Get Your
First Issue FREE

i FEVTL e s & ol R Mty

EVERY MONTH

BUY, SELL OR TRADE ALL TYPES OF COMPUTER
EQUIPMENT AND SOFTWARE (pre-owned and
new) among 20,000 readers nationwide.

FEATURES:

® Low classified ad rates - 10¢ a word

e Hundreds of ads from ingividuals

® Categorized ads so you can find them instantly
® Large (11 by 14”) easy to read pages

Disk $18.95
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MULTIPLE CHOICE FILES Same program as Study Quiz
Files but allows different quiz presentation.
Disk $19.95
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subscribe now for $10 and receive 13 issues/year
{one FREE plus 12 regular issues). After receiving
your first issue if you're not completely satisfied
you may have a 100% refund and you still keep the
first issue free. Bank cards accepted.

BONUS: {f you have something to aduertise (pre-
owned or software) send in a classified ad with your
suchseription and we'll run it FREE.

-9 The Nationwide Marketplace for Computer Equipment

postage and handling per order: $1.00

ESP

38437 Grand River
Farmington Hill, Ml 48108
CoOmPUTER SHORPPER

P.O. BOX F16 @ TITUSVILLE, FL J2780 ® 305-269-3211
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SYM-1, 6502-BASED MICROCOMPUTER
FULLY-ASSEMBLED AND COMPLETELY INTEGRATED SYSTEM that's

ready-to-use

ALL LSI IC’S ARE IN SOCKETS

28 DOUBLE-FUNCTION KEYPAD INCLUDING UP TO 24 “SPECIAL”

FUNCTIONS

o EASY-TO-VIEW 6-DIGIT HEX LED DISPLAY

KIM-1* HARDWARE COMPATIBILITY

The powerful 6502 8-Bit MICROPROCESSOR whose odvanced

architectural feotures hove made it one of the lorgest selling “micros”

on the market todoy.

o THREE ON-BOARD PROGRAMMABLE INTERVAL TIMERS avoiloble to

the user, expandoble to five on-board.

4K BYTE ROM RESIDENT MONITOR and Operoting Programs.

Single 5 Vobb power supply is oll that is required.

1K BYTES OF 2114 STATIC RAM onboard with sockets provided for

immediate expansion to 4K bytes onboord, with total memary expon-

sion to 85, 536 bytes.

USER PROM/ROM: The system is equipped with 3 PROM/ROM ex-

pansion sockets for 2316/2332 ROMs ar 2716 EPROMs

» ENHANCED SOFTWARE with simplified user interface

e STANDARD INTERFACES INCLUDE:

—Audio Cossette Recorder Interfoce with Remote Control (Twa
modes: 135 Baud KIM-1* compatible, Hi-Speed 1500 Baud)

—Full duplex 20mA Teletype Interfoce

—System Expansion Bus Interface

—TV Controller Board Interface

—CRT Compatible Interface (RS-232)

APPLICATION PORT: 15 Bi-directional TTL Lines for user applications

with expansion capaobility for added lines

EXPANSION PORT FOR ADD-ON MODULES (51 1/O Lines included in

the basic system)

SEPARATE POWER SUPPLY connector for easy disconnect of the d-c

power

AUDIBLE RESPONSE KEYPAD

iy i

Synertek has enhanced KIM-1* software as well as the hardware. The
softwore has simplified the user interface. The basic SYM-1 sysiem is
programmed in machine longuoge. Monitor stotus is easily accessible,
and the monitor gives the keypod user the same full funciional copabili-
ty of the TTY user. The SYM-1 has everything the KIM-1* has to offer,
plus so much more that we cannct begin to tell you here. So, if you want
to know more, the SYM-1 User Maaual is available, separately.

SYM-1 Complete w/manuals $229.00

SYM-1 User Manvuol Only 7.00

SYM-1 Expansion Kit 60.00
Expansion includes 3K of 2114 RAM chips and 1-6522 (/O chip.

SYM-1 Manuols: The well organized documentation package is com-
plete and easy-to-understand.
SYM-1 CAN GROW AS YOU GROW. lts the system to BUILD-ON, Ex-
pansion fectures that ore soon to be offered:
*BAS-1 8K Basic ROM ( Microsoft) $89.00
*KTM-2 TV Interface Board 319.00

*We do honor Synertfek discount coupons

QUALITY EXPANSION BOARDS DESIGNED SPECIFICALLY FOR KIM-1, SYM-1 & AIM 65
These boards are set up for use with a regulated power supply such os the one below, but, provisions have been made so that you con vdd
onboard regulators for use with an unregulated power supply. But, because of unreliability, we do not recommend the use of onboord
regulators. All 1.C."s are socketed for ease of mointenance. All boards carry full 90-day warranty.
All products that we manufacture are designed to meet or exceed industrial stondards. All components are first qualtiy and meet full
manvutacturer’s specitications. All this and an extended burn-in is done to reduce the normol percentage of field failures by up to 75%. To you,
this means the chance of inconvenience and lost time due to o foilure is very rare; but, if it should happen, we guarantee o turn-around fime of

less thon forty-eight hours for repoir.

Our money back guarantee: [f, for ony reason you wish to return any board that you have purchased directly from us within ten (10) days after
receipt, complete, in original condition, ond in original shipping carton; we will give yau a complete credit or refund less a $10.00 restocking

charge per boord.

VAK-1 8-SLOT MOTHERBOARD
This motherboord uses the KIM-4* bus structure. It provides eight (8)
exponsion boord sockets with rigid cord cage. Separate jocks for audio

cassette, TTY and power supply are provided. Fully buffered bus.
VAK-1 Motherboard $139.00

VAK-2/4 16K STATIC RAM BOARD

This board using 2114 RAMs is configured in two (2) separately
oddressable 8K blocks with individuol write-protect switches.

VAK-2 16K RAM Board with only $239.00
8K of RAM ( ¥ populated)

VAK-3 Complete set of chips to $125.00
expand above board to 16K

VAK-4 Fully populated 16K RAM $325.00

VAK-5 2708 EPROM PROGRAMMER
This board requires ¢ +5 VDC and +12 VDC, but has a DC 1o DC

multiplyer so there is no need for on additional power supply. All
software is resident in on-board ROM, and has a zero-insertion socket.

VAK-5 2708 EPROM Programmer $249.00

VAK-6 EPROM BOARD
This board will hold 8K of 2708 or 2758, or 16K of 2716 or 25164

EPROMs. EPROMs not included.
VAK-6 EPROM Board $119.00

VAK-7 COMPLETE FLOPPY-DISK SYSTEM (See March issue of Miero)

VAK-8 PROTYPING BOARD
This boord allows you to create your own interfaces 1o plug into the
motherboard. Etched circuitry is provided for regulators, address and
dota bus drivers; with a large area for either wire-wrapped or soldered

IC circvitry.
VAK-8 Protyping Board $39.00

POWER SUPPLIES
ALL POWER SUPPLIES ore 1otally enclosed with grounded enclosures for safety, AC power cord, and corry o full 2-year warranty.

FULL SYSTEM POWER SUPPLY

This power supply will hondle o microcomputer and up to 65K of our
VAK-4 RAM. ADDITIONAL FEATURES ARE: Over voltage Protection on 5
volts, fused, AC on/off switch. Equivalent 1o units selling for $225.00 or

more.

Provides +5 VDC @ 10 Amps & +12 VDC @ 1 Amp
VAK-EPS Power Supply $119.00

*KIM is o product of MOS Technology

ENTERPRISES

I'NCORPORATETD

KIM-1" Custom P.S. provides 5 VDC @ 1.2 Amps
and +12 VDC @ .1 Amps

KCP-1 Power Supply $39.00
SYM-1 Custom P.S. provides 5 VDC @ 1.4 Amps
VCP-1 Power Supply $39.00

2967 W. Fairmount Avenue
Phoenix AZ. 85017

(602)265-7564
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Subscription: One Year = 12 issues. Circle correct cate-
gory and write amount in space provided.
Surface:
United States $15.00
All Other Countries $18.00
PO Box 6502 Alr Mall:
Cheimstford, Mass 01824 Central America $27.00
617-256-5515 Europe/So. America $33.00
All Other Countries $39.00

“The BEST of MICRO Volume 1" contains all of the impor- “BEST of MICRO Volume 1"
tant material from the first six issues of MICRO in book Surface $7.00
form. Air Mail $10.00

“The BEST of MICRO Volume 2" contains all of the impor- “BEST of MICRO Volume 2

tant material from the second six issues [#7 to 12] of S_urface 39.00
MICRO in bock form. Air Mail $13.00
“ALL of MICRO Volume 2 is all six issues of Volume 2, “ALL of MICRO Velume 2”

issues 7 to 12, at a special reduced price for a limited time S_U”Gcel $9.00
while supplies last. Air Mai $13.00

Back Issues:

Surface @ $1.75 each
1SS UE T tOIT 2 i e e it s pme e e e e ey HE R No. Air Mail @$2.75 each
Tr iy O e oY o S, SR e U R i = o Surface @ $2.25 each

* Air Mail @ $3.25 each

All payments must be in US dollars.
Make checks payable to: MICRO TOTAL
Foreign payments in International Money Order or cash.

If you are a subscriber, attach label or write subscription number here:
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Help MICRO bring you the info you want by completing this short questionnaire.

Peripherals Owned/Planning to Buy: Memory Disk Video Printer Terminal Other:
Microcomputer Usage: Educational Business Personal Control Games OGO ety o P B i, el




Software/Hardware Catalogue Entry

Do you have a software or hardware package you want
publicized? Our Software and Hardware Catalogues offer a
good opportunity to receive some free advertisement. These
regular features of MICRO are provided both as a service to
our readers and as a service to the 6502 industry which is work-
ing hard to develop new and better software and hardware pro-
ducts for the 6502 based system. There is no charge for
listings in these catalogues. Ali that is required is that material
for the listing be submitted in the listing format. All informa-
tion should be included. We reserve the right to edit and/or re-
ject any submission. We might not edit the description the
same way you would, so please, be brief and specific.

Classified Ad

Classified ads provide an economical way to announce
new products or sales promotions, generate product interest,
enhance visibility and promote good will. MICRO clusters
large format classified ads at high impact locations
throughout each issue. Because classifieds represent a ser-
vice to readers, MICRO must restrict each advertiser to a
single, six-line insertion per issue. The nominal $10 charge
reflects our preparation costs and must be prepaid.

If you are interested in Writing for MICRO, becoming a
MICRO dealer or advertising in MICRO, please indicate below
and the information will be mailed to you.

Dealer Information Package:

Advertiser's Media Package:

MICRO Writer's Guide:

First
Class
Stamp

P.O. Box 6502
Cheimsford, MA 01824

w
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SYM - 1 Sends Morse Code

Now you can use your SYM as a Morse Code teaching
tool, automatic I.D’er or ‘canned’ message sender.

Although many Morse Code oriented
programs have been written ranging from
simple message loops to quite flexible
code reading routines, | have not yet seen
any written specifically for the SYM-1.
The following will fill this gap with a sen-
ding program that couid be used as a
teaching tool, automatic 1.0.'er or as @
short cut for sending often seni
messages. Apout 25 words can be stored
with the 1K memory that comes with the
SYM-1. An additional 50 words can be
stored for each additional 1K memory ad-
ded; thus, the 4K board RW memory
capability could store a total of about 175
words. This may not seem like a lot yet;
teaching code at 5 wpm (words per
minute), one would have over one half
hour of steady material. Even at 13 wpm,
you would have over 10 minutes of prac-
tice; no easy task for a learner! Figure 1 is
a simple circuit for interfacing to the
SYM-1 to provide an audio code indicator.
Headphone jacks for several people
could possibly be paralleied instead of
the loud speaker. Other interfaces are teft
to the needs of the reader.

Pressing an ‘O’ on the keyboard enters a
DIT’ into memory. A ‘1’ enters a ‘dah’ and
a ‘2 enters a ‘space’ (enter 1 between let-
ters and 3 between words). Spaces bet-
ween parts of a letter need not be entered
as they are provided by the program.
Entering a '3' ends a message segment.
This is only required if a series of
messages are being entered. (See list of
key memory locations.) As dits, dahs and
spaces are entered from the keyboard on
the SYM-1's, 1's and 2's appear on the
display, indicating the data entered. Entry
errors can be corrected by entering an ‘E’
for each entry to be erased. For example,
if two erroneous entries had just been
made, pressing 'E’ twice would cause 'E’
to be displayed twice. This indicates that
the two prior entries had been erased (see
figure 2). Upon completion of data entry,
press the ‘GO’ key and your message will
be sent.

May, 1980

A popular method of teaching code is
to send letters at a fast rate but leaving
larger than normal spaces between let-
ters until the learner has reached the
desired plateauv of proficiency.

The rate modification table can be us-
ed to determine data to be entered for
desired combination of letter speed ver-
sus words per minute. Dit delay factor is
entered at 0091 and the space factor is
entered at 0076.

If continuous loop has been programm-
ed at G04A through 004G, then code wili
be sent until such time reset is ac-
complished. If multiple message has
been programmed, then a “GO” “CR" at
the end of each segment will cause the
nest segment to be sent.

{t should be noted that a GO command
at 002D will cause a new start to ocour
regardless of the mode selected. Thus, it
is not necessary to reprogram old data
unless it has been lost due to a newer en-
try.

These Characters Have Been Erased

04A thru 004C: These locations
control the mode of operation.

4C 35 00 Gives continuous loop
message. Be sure to put enough spaces
at the beginning or end to identity the
start of each loop through.

4G A2 00 Gives single or multi-
ple message as
desired. For muitiple
messages, key-in ‘GO’
‘CR’ to start next
message.

MICRO -- The 6502 Joumal

Ralph R. Orton
16015 San Fernando Mission Bivd.
Granada Hills, CA 91344

0053: Data at this location deter-
mines times Dit delay will be executed
per ‘Dit'.
0067: Data at this location deter-
mines times Dit delay will be
executed per ‘DAH".

0078: Data at this location deter-
mines times Dit delay will be
executed per ‘Space’.

007D: Data at this location deter-
mines times Dit delay will be
executed per sllence between
parts of a letter of spaces.
0091: Data at this location deter-
mines times delay programmed
by “DIVFAC" (Division Factor)
will be executed. (e.g. if ‘Divfac’
= 1024 then 1 loop = 1.024 ms
disregarding instruction time
error. Part of “Ditdly” routine.
Data at this location deter-
mines divison factor to be used
by internal timer. 1C = + 1;1D
= =+ 8, 1E = + B4, 1F = =
1024. Part of “Ditdly routine.”

0093:

[zl 2] lo

=Y
~l

0

%)
<.

RANSEE

B3 | 17 | 21 | 25 | 29
Standard word rate
OE 14 1A 20 27
06 OA 0E 11 15
[0
® 02 05 08 0B oD
©
’g 03 Q05 o7 30
B 01 03 06 | 06
3 03 04
s
02 03
02
Dit delay factor
5A | 45 | 38 [ 2F | 28

24:49



RATE MODIFICATION TABLE

The timing in the table is based on the
following relationships for standard
code:

1. A dit is a reference unit of time.

2. Adah = 3dits

3. Average letters = 6.2 dits

4. Spaces in a letter = 1 dit

5. Spaces between lstters = 3 dits

6. Words = 5 letters & appropriate
spaces

“Space"” multiplication tactor =

60 + d—d (43 Wm -3)
ITW - 3)

Where d = dit time of standard words per
minute rate

Wm = words per minute of the desired
maodified rate.

“dit time™ =

60
50Ws -7

Where Ws = words per minute of the
desired standard rate.

The above formulas neglect the opera-
tion times of the SYM-1 but for practical
purposes are quite accurate. The results
must be converted to Hex for use in the
program, introducing a rounding error
which is also normally inconsequential.
Greater accuracy is obtainable ofcourse,
bot the author leaves it to those with the
desire to make the needed changes.

0090: EQUATE LIST
0100:

0110: 00A6 WORDS &
0120: OOA6 INCHR =
0130: O0A6 ACCESS =
0140: 0000 ORG
0150:

0160: 0000 AO 00 LOAD LDYINM:
0170: 0002 20 86 8B JSR
0180: 0005 20 1B BA SHOKEY JSR
0190: 0008 99 00 02 STAY
0200: OOOB C9 47 CMPINM
0210: 000D FO 1{E BEQ
0220: OOOF €9 45 CMPIM
0230: 0011 FO OD BEQ
0240: 0013 C8 IXY
0250: 0014 €O 00 CPYIH
0260: 0016 FO 03 BEQ
0270: 0018 4C 05 00 JNP
0280:

0290: 001B E6 OA BASELD INCZ
03002 001D 4C 05 00 JMP
0310

0320: 0020 88 ERASE DEY
0330: 0021 CO PF CPYIM
0340: 0023 FO 03 BEQ

15K

From application connector
Pin2or3ordor5cr6or7or8ori4

$000A
$8A1B
$8B8B6
$0000

$00

ACCESS

INCHR -
£0200
$47
START
845
ERASE

00
BASELD
SHOKEY

WORDS
SHOKEY

$FF
SUBASE

+5 Volts

+ 100UF

5 Volts C:I/

4.7K

Figure 1

WORDS ARE STORED STARTING AT $0200

WAS 'GO' KEY PRESSED ?

IF YES - START SENDING CODE
WAS 'E' PRESSED ?

IF YES - DO ERASE ROUTIKNE

256 WORDS COMPLETED 2
IF SO, INCREMERT B! BYTE OF BASE

“ ¢

PAGE CROSSINGC 2
IF YES - DECREMENT HIGH BYTE OF BASE
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0350:
0360:
0370:
0380:
0390:
0400
0410:
0420:
0430:
0440:
0450:
0460:
0470:
0480:
0490:
0500
0510
0520:
0530:
0540:
0550:
0560:
0570:
0580:
0590:
0600:
0610:
0620:
0630:
0640:
0650:
0660:
0670:
0680:
0690:
0700:
0710:
0720:
0720:
0740:
0750:
0760:
0770:
0780:
0790:
0800:
0B10:
0820:
083%0:
0840:
0es0:
0860:
OR70:
0880:
0890:
0900:
0910:
0920:
093%0:
0940:
0950:
0960:
0870:
0980:
0990+
1000:
ID=

0025

0028
0024

002D
O02F
0032
0035
0037
0039
O03B
O03E
0040
0042
0044
0046
0048
004 A

004D
004F
0052
0054
0056
0059
005B
OOSE

0061
0063
0066
0068
00EA
006D
006F
0072

0075
00717
0079

007C
007E
00€0
00872
0084
0086
0088

0088
008D

0090
0092
0095
009rR
O0CA
O09B
009D
O09F
00A 1

00A?2
00AD

AQ
8p
2¢
10
EB
B4
Do
A2
€0

00
AC

05

OA
05

FF
01
03>
02
3D
00
00
30
OB
31
1B
32
2B
A2

00

- 01

01
FF
90
FP
(0}
7C

00
01
03
FF
qC
FF

7C

01
FF
90

(o}
FF
30

00
03
2B

3D
3B

47
1F
05
FR

FF
Fi
00

00

00

AO
AO

02

00

AO

00

A0

00

AO

00

AO
00

00

00

00

00

A4
A4

00

SUBASE

START

KEEPON

CODE

MODE

DIT

DAH

SPACE

SILENT

INCMEK

BASEGO

DITDLY
DIVFAC
TIMER

SEGMNT

JMP

DEC
JMP

LDAIM
STA
STA
LDAIM
STAZ
LDYIM
LDAY
CMPIM
BEQ
CMPIM
BEQ
CMPIM
REQ
JMP

LDAIM
STA
LDATHM
STA
JSR
LDATM
STA
JMP

LDAIM
STA
LDAIM
STA
JSR
LDAIM
STA
JEP

LDAIM
STA
JER

LDATM
STA
JSR
INY
CPYIM
BEOQ
J¥P

INC
J¥P

LDATK
STA
BIT
BPL
INX
CPX
BNE
LDXIM
RTS

BRK
JMP

SHOKEY

WORDS
SHOKEY

SFF
$A001
84003
$02
83D
$00
$0200
330
DIT
$31
DAH
$32
SPACE
SEGMNT

$00
$4001
$01
$OOFF
DITDLY
3FF
&A001
SILENT

¢00
§A001
03
$OOFF
DITDLY
&FF
£A001
SILENT

§01
$0OFF
DITDLY

301
§OOFF
DITDLY

$00
BASEGO
CODE

CODE
CODE

247

SA41P
SA405
TIMER

$OOFF

DITDLY
300

INCMEM

START OF SENDING CODE

MODE' JUMPS HERE FOR LOOP

CODE WAS STORED STARTING AT $0200
IS IT A DIT ?

IF SO - GO T0 DIT ROUTINE
IS IT A DAH ?

IF SO - GO TO DAN ROUTINE
IS IT A SPACE CHARACTER ?
IF SO -~ GO TO SPACE ROUTINE

NONE OF ABOVE , DECIDE MODE

SET OUTPUT LOW
LOAD 1 FPOR DIT DELAY
STORE FOR USE BY 'DITDLY’

SET OUTPUT HIGH AGAIN

SET OUTPUT LOW
LOAD FOR 3 DIT DELAYS
STORE FOR USE BY ‘DITRLY'

SET OUTPUT HIGH AGAIN
QUIET BETWEEN CHARACTERS

LOAD 30076 FOR DESIRED SPACE
LENGTH AND STORE FOR USE BY ‘DITDLY’

LOAD FOR 1 DIT DELAY
STORE FOR USE BY 'DITDLY’

MOVE POINTER TO NEXT CHARACTER
PAGE CROSSING ?
IF YES - INCREMENT HIGH BYTE BASE

+02
GET NEXT CHARACTER

LOAD $0021 WITH DESIRED DIT TIME

KEEP CHECKING FOR DELAY COMPLETED
DONE - INCREMENT DIT COURTER
SHOULD WE DITDLY AGAIKR ?

RESET 'X' REGISTER
BACK TO WHERE YOU CA¥E FROM

STOP UNTIL "GO" “CARRIAGE RETURE
NOW SEND REXT MESSAGE




STANDARD FEATURES
single key cursor control
automatic word overflow
character, word and line insertion
forward and backward scrolling
automatic on screen tabbin
single key for entering “the’

auto paragraph indentation
character, word and line deletion
ditto key

multiple text windows

block copy, save and delete
advanced file handling

global (multi-file) search and replace
on screen math and column totals
column decimal alignment
chapter relative page numbering
complete printer tab control

line centering

superscripting and subscripting
displays UPPER and lower case
on the sereen with Dan Paymar’s
Lower Case Adapter

FAST EDITING

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

FLOATING POINT CALCULATOR

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

EXCLUSIVE AUTOLINK

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

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

The
Professional
Word
Processor

for the Apple I1
and the Apple II plus

MUSEni

THE LEADER IN QUALITY SOFTWARE

o

ADVANCED FILE HANDLING

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

PRINTER CONTROLS

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

MODULAR DESIGN

This is a modularly designed system with the
flexibility for meeting your future word processing
needs. The first add-on module will be a form
letter generator for matching mailing lists with
Super-Text form letters.

nationwide. Dealer inquiries welcome. For more
information write:

MUSE SOFTWARE

330 N. Charles Street

Baltimore, MD 21201 (301) 659-7212
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An EDIT Mask Routine in Applesoft BASIC

#
This article describes some techniques for producing
formatted output using Edit Masks. The programs permit
you to produce professional looking output.

#

My work as a professional programmer
in business applications has often called
for the use of what are cafled “edit
masks”, in such languages as COBOL,
DIBOL, and the Commercial Subroutine
Package of Data General FORTRAN. |
have found the edit mask capabllity in
these languages quite useful, and so |
decided to write a routine in Applesoft
Basic that | could use at home on my Ap-
ple Il.

) should begin by first giving a brief ex-
planation of what an edit mask is, for
those readers who have never en-
countered the term before. An edit mask
might be defined as a string of characters
which specify operations on a number so
as to produce an output string that con-
talns the number's digits re-formatted for
printing in certain specific ways. Some of
the most common operations that ¢an be
carried out on any given number by
means of edit masks are the following: (1)
“suppressing’ of zeroes, by replacing
them with blanks in the output string, (2)
insening of a decimal point in a fixed
position of the output string, (3) inserting
of comma in the string to express
thousands, milllon, etc., (4) placing a
dollar sign before the leftmost digit of the
number string, and {5) appending a minus
sign to the end of the string if the input
number is negative.

The edit mask is used as a sort of “pic-
ture” of what the output string should be
like after carrying out operations such as
the above on the number to be edited. In
order to achieve this, there are defintie
rules for the edit routine’s interpretation
of the characters that make up the mask.
Perhaps the best way of explaining this is
to give some examples of my routine's
use.

The routine itself, on the following
listing, is contained between line
numbers 100 to 580. The statements
preceding 100 are a “driver” routine you
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can use to input your edit mask and
number to be editled in order to experi-
ment with various types of editing.

The editing routine is called by means
of a GOSUB 100. There are two
arguments that must be passed to it:
NUM is the number to be edited, and
MASKS is the edit mask string. NUM can
contain any number of digits up to 9.1
have made no provision for editing
numbers that must be expressed in
“geientific notation” with an Exponent
field.

The result of the masking will be pass-
ed back to the calling program in the str-
ing OUTS, whose length is the same as
MASKS.

There are six special characters which
can appear in MASKS that are treated ina
distinctive way: these are the digit 9, the
digit 0, the period, the comma, the minus
sign, and the dollar sign. The mask can
contain other characters also, but more
about this later.

The digit 9 is the “numeric replace-
ment” character. This means, wherever a
9 is present in the mask, it will be replac-
ed in the result field (OUT$) by the cor-
responding digit of NUM, if any, in that
position.

Thus, suppose we define MASK$ =
“9g999”, and assume the number to be
edited is NUM = 352. Then the result,
after calling the edit routine, will be OUT$
= “352". (Note the two blanks preceding
the ASCIl digit 3. This is because the
length of the mask exceeds the length of
the number to edit by two.)

Next, the digit 0 is the “zero-suppress”
character. This means wherever a O ap-
pears in the mask, it will be replaced in
the result field by the corresponding digit
of NUM only If that digit is not a zero; if
the digit is a zero, then the corresponding
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position in the result field will be a blank.

To give an example, suppose MASKS
= 990990’ and the number to be edited
is NUM = 120563. Then the result will be
QUTS = 12 683". The zero in NUM was
suppressed.

The most common usage of the zero-
suppress character in a mask is to sur-
press lsading zeroes of a number. Thus a
mask of “00099" would suppress the tirst
three digits of any five-digit number if
they were zeroes, but would print them if
they were not. Due to the way my routine
operates, it turns out that leading zeroes
are always suppressed, anyway. If you
would rather change this feature of the
routine, | will describe later how you
could go about doing so.

The period in a mask is usually used as
the decimal point position. it is what is
calied an “insertion character" in the
mask because it is always inserted in the
result field exactly in its corresponding
position in the mask.

Let's consider some examples of
masks containing a period, and what the
result will be. Suppose our mask is
“999.99", and our number to be edited is
312.44; then, as you would expect, the
result will be OUT$ = "*312.44". Next sup-
pose we use the same mask but NUM =
33.6. The result is QUT$ = * 33.60”. There
is a blank in position one and a zero in the
last position. (If the last character of the
mask had been a 0 instead of a 9, then the
last character in the result would have
been a blank) Now, let's suppose that
NUM = 124.558. In this case there is one
more digit to the right of the decimal
point in the number to edit that there is in
the decimal part of the mask. When this,
or something similar happens, my routine
will truncate the extra digit(s), and
replace it (them) by an asterisk to signal
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field overflow. The result then is OUTS =
|l124A5‘l$‘

My routine follows a similar rule in
tase the number of digits to the left of the
decimal point in NUM exceeds the
number allowed in MASKS. For example,
it NUM = 1256.7, then the result will be
OUT$ = “*56.70".

By the way, since it is conceivable that
you might, either by mistake or be design,
include two or more periods in your mask,
the routine wili treat only the rightmost
period in the mask as the decimal point
position. All other periods will be treated
as Insertion characters, and so wiil ap-
pear in the corresponding positions of
the result field as they expected.

Next, let's consider the comma in an
edit mask. An example of a mask contain-
ing two commas is the following: MASKS
= "99,899,999". If your number to edit
contains elther 7 or 8 digits, then the
result field will contain both commas in
the appropriate places, as you would ex-
pect. However, with 6 or fewer digits in
NUM, either the first or both commas will
be suppressed and replaced by blanks.
Examples: if NUM = 1234567, the OUT$
= " 1,234,567"; and if NUM = 1234, then
ouTg = ¢ 1,234" (note the five blank
characters preceding the digit 1); and
lastly, if NUM = 123, then there will ap-
pear seven blanks preceding the digit 1:
ouT$ = ~ 123",

Thus we see that the comma is a
special sort of insertion character which
is suppressed if there are no preceding
digits of the number to be edited.

Now consider the dollar sign used as
an edit mask character. | have defined
this character's usage In a special way. IF
the doHar sign is the very first character
in the mask, then it is treated as what is
calted a “floating dollar signt”. That
means that the dollar sign in the result
field will “float” to the right, far enough
$0 as to immediately precede the left-
most gigit of NUM. Some exaples: if
MASK$ = "$99,999.99" and NUM =
11.45, then the result of editing is OUT$
= $11.45" (note that there are four
blanks preceding the dollar sign in the
result field), And if NUM = 2321, then we
have this result: OUT$ = “ $2,321.00"
(one blank preceding the dollar sign).

Please note that ( have defined this
usage of the dollar sign as a “floating™
dollar sign only when it is the first
character in the mask. If it occurs
elsewhere in the mask, then it becomes
an insertion character.

The last special usage character in a
mask is the trailing minus sign. If the
mask contains a minus sign as the very
last character, then the rightmost posi-
tion of the result field will be a minus sign
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when the number to edit Is negative, or
will be blank it the number is positive. Ex-
amples: f MASK$ = ~99,999.99-" and
NUM = -1453.62, then the resuitant OUTS
= “ 1,453,62-". While if NUM = 2246.7,
then we have OUT$ = ' 2,246.70".

If a minus sign appears in a mask in
any other position, it is treated as an In-
sertion character. Thus, for example, you
could format a date;, MMDDYY = month,
day, and year with the following mask:
MASK3 = “09-32-99". If NUM = 101479,
then OUTS = “10-14-79".

You might be wondering what will hap-
pen If you edit a negative number using a
mask which does not contaln a trailing
minus sign. It depends upon whether you
have allotted enough digit positions in
the mask to accommodate a leading
minus sign. If you have then the minus
sign will take the place of the first posi-
tion containing a nine, zero, or comma
that Immediately precedes the ieftmost
digit of NUM. If you have not aliotted
enough gigit positions in the mask, then
my routine will print the asterisk signhal-
ing field overtiow.

Now, any character other than the six
special cases discussed above may also
appear in a mask. In that case the
character becomes an insertion
character. Suppose you define

MASKS = “$BAL. DUE AS OF SEP/'78;
'98,990.99"

If NUM = 1324.57, then the result of mask-
ing will be:

OUT$ = “BAL. DUE AS OF SEP/'78:
$1,324.57”

From the above example, you can see
that you are only restricted in using edit
masks by your imagination, perhaps after
making modifications to my routine. For
example, you will note that the year in the
above mask is 78 not '79. It could not be
‘79 because the 9 is a numeric replace-
ment character and in this case would
have been blanked out. Howsver, if you
change the numeric replacement char-
acter to some other more convenient
character (perhaps an ampersand?) then
this difficulty could be avoided.

As already mentioned, another
modification you might wish to make is to
allow outputting of leading zeroes in a
numeric field if the corresponding edit
characiers are 9's. To do this, you need to
make three changes to the routine.

455 )F -1 > =1l AND MID3

(MASKS,I-1,1) =

"9" then 480
500 IF N§ = " THEN N§ ="0"
5251F N§ = " THEN 460

When you incorporate this routine into
your own programs, you may wish to
change the names of some of the local
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variables used by It in order not to con-
flict with your own use of the same
names. So here Is a list of all variables us-
ed by my routine.

Variables

MASKS$ the string containing the
edit mask.

NUM the input number to edit

NUMS$ NUM converted to a string

LM length of MASKS

LN length of NUM$

PM position of rightmost
decimal point in MASKS (or
zero if none)

PN position of decimal point
in NUMS$ (zero if none)

AM number of gdigit positions
right of declmai point in
MASKS

RN number of digits right of
decimal point i NUM$

aM number of digit positions
left of decimal point in
MASKS

QN number of digits left of
decimal point in NUMS

FD% flag telling whether mask
has floating dollar sign (1 if
yes, 0 If no)

MF % flag telling whether mask
has trailing minus sign (1 if
yes, 0 if no)

NF % flag telling whether NUM is
negative (1) or positive (0)

M$ current character of

MASKS$ being processed

N§ current character of NUM$
being processed

| loop variable and tem-
porary variable

J pointer to current digit in
NUM$

il first position in MASKS to
process

12 last position in MASKS$ to
process

One final note: in using the driver
routine to experiment with various edit
masks, you shouid remember that if your
mask will contain commas or colons,
then you must enclose the entire mask by
quotation marks, or else Applesoft will
drop part of your mask when it executes
the INPUT statement.

Notes on Converting to other Basics

I am not famitiar with any other Basics
for microcomputers. | do, however, have
some acquaintance with the Basic
lanquages for two mini-computers—the
DEC POP-H and the Data General Nova 3,
With this as background, | have compiled
the following list of possible modifica-
tions you might have to make to my
routine to get it to work on other 6502
machines other than the Apple.

1.) Applesoft allows variables to have
names with more than two characters,
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although only the first two are used to
distinguish between between different
names. |f your Basic does not aliow this,
you will have to change some of the
names that my routine uses.

2) Some Basics don't allew multiple
statements per line, or if they do, the
statement separator might not be the col-
on; two commaon alternatives are the back
slash or the exclamation point.

3) It your Basic does not have the
“ON...GO TO" statement, then line
number 85 will have to be replaced with
something élse, perhaps a couple of
“(F...TREN GOTO..." statements.

4) Not all Basics allow ©“NEXT"
statements which do not specify the toop
variable to end “FOR" loops. There are
several lines in my program that may
necessitate this type of change: 160, 190,
240, 280, 340, and 550. In all of these
cases the implied FOR loop variable is
o i

5.) You may have to DIMension your str-
ings in your Basic program, as is true in
Apple’s Integer Basic, but not Applesoft.

6.) String concatenation in Applesoft is
accomplished with string expressions
joined by means of the plus ( + ) sign; your
Basic may use the ampersand (&).

7) In comparing strings, Applesoft uses
the combination of less than and greater
than signs (< >); perhaps, as in Integer
Basic on the Apple, you are only allowed
to test inequality with the number sign (#).

8) Please note that | have several
staternents in my program of the foliow-
ing general form: tF X THEN.. This is
“shorthand” for the equivalent IF X <> 0
THEN... | also have a number of
statements like the following: |F._.THEN
100 (where 100 can be any statement
number). This is a “shorthand” for
iF. THEN GOTO 100. | don’t know
whether ail Basics allow the abbreviated
forms that | use.

9.) | have made use of the following string
functions: STR$. LEFTS, RIGHTS, MIDS$,
and LEN. Your Basic might call these by
different names, or have different syntax
rules about their arguments. Here are the
Applesoft syntactic definitions for these
functions, which you shouid keep in mind
it you have to convert to different usages
on your computer:

STR3(X)
converts the number X to a string

LEFT$(AS,N)
returns the leftmost N characters
of string A$

RIGHT$(AS,N)

refurns the rightmost N
characters of string A$
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MID${AS,M;N})
returns the N consecutive
characters of string A3, starting at
position M

LEN(AS)
returns the number of characters
in string A$

‘WIST

These are all the differences between
Applesoft and other Basics that | am
aware of, although there may be more. At
any rate, it should not be difficult to con-
vert my program to any other machine's
Basic.

10 REM ROUTINE TGO EDIT A NUMBER

v NUM»
SKs

20 HOME @ PRINT
NE® ! PRINT

WITH AN EDIT MASKs MA

"EDIT MASK ROUTI
PRINT °

THE E

DIT MASK CAN CONTAIN ANY INS

ER-": PRINT

"TION CHARACTERS

» PLUS FOLLOWING SPECIAL"

30 PRINT

FRINT

“CHARACTERS:"?: FRINT *
IF ¢ IS FIRST CHAR.»
TREATED AS":

IT IS
"A FLOATI

NG DOLLAR SIGN®

40 PRINT *

IF - IS LAST CHAR.»

IT WILL BE OUTPUT"?: PRINT "I
F NUMBER TO EDIT IS NEGATIVE

s OR RE-“:! FRINT

"PLACED BY

BLANK IF POSITIVE®

50 PRINT *

9 CORRESPONDS 10 A D
IGIT TO PLACE IN"1:
AT POSITION OF THE MARSK™:

FRINT “"TH
FRINT

®" 0 CORRESPONDS TO A NONZER

0 DIGIT TOQ*
40 PRINT

“PLACE IN THAT FOSITION
« IF YOU WANT

A"t FRINT "COM

MA OR COLON IN THE MASK»s. ENC

LOSE THE"
45 PRINT

"ENTIRE MASK IN QUOTES
TO INPUT IT.":

PRINT

70 INPUT "EDIT MASK? "j;MASKS
75 INPUT "NUMBER TO EDIT? "iNUM:
GOSUB 100: FRINT "EDITED NU

MBER: " ;0UTS$

80 PRINT ¢ INPUT

"1=NEW NUMBER»

2=NEW MASK AND NUMBERT"iN

85 ON N GOTO 73570

90 6OTO 8¢

100 NUMS$ =
(NGNS )Y ILH =
0:QGN = OIRM

OIPM = OINFX
= Q!DFZ =0
IF NUM < 0 THEN NF

110 QUTs = "=°:

STR$ (NUMJILN =
LEN (HMASK®S ):QH
0!RN = 0PN =

LEN

OIMFZ = 0IFDXL

Z = 1! REM SET FLAG TELLING
WHETHER INPUT NUMBER I8 NEG
ATIVE

120 IF RIGHTS (MNASK$sy1) = "-" THEN

MFX = 1! REM
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SET FLAG TELLI
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130

140

150

140

170

180

190
200

210

2290
230

240
250

240
270
2890

290

300

310
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NG WHETHER INPUT MASK HAS TR
AILING MINUS SIGN

IF LEFT$ (MASKS$s1) = "$" THEN
FDX = 1! REM SET FLAG TELLI
NG WHETHER INFUT MASK HAS FL
OATING DOLLAR SIGN

FOR I 1 TO LM! REM FIND P

OSITION OF DECIMAL POINT IN
MASK

IF MID$ (MASK$+Is1) = ",”
PM = 1
NEXT ¢

=

THEN

IF FDX 0 THEN DFX

1! REM IF NO FLOATING DOLLA

R SIGN IN MASKs SET FLAG SAY

ING "$" ALREADY OUTPUT TO ED
ITED FIELD

FOR 1 1 TO LN! REM FIND P

OSITION OF DECIMAL POINT IN
NUMBER TO EDIT

IF MID$ (NUM$,I,1)

PN =1

NEXT

IF PN THEN RN = LN - PN! REM
IF DECIMAL POINT IN NUMBER,
COMPUTE # DIGITS RIGHT OF D

ECIMAL PT.

IF PM = 0 THEN 250¢ REM IF
DEC. PT. IN MASK,s FIND #% DIG

IT POSITIONS RIGHT OF IT

FOR I LM TO PM STEP - 1

IF MIDS$ (MASK$»I»1) = 0" OR
MID$S (MASK$,I,1) “9" THEN
RM = RM + 1

NEXT
IF PN
0

IF RM
IF RM

— (1] )
e >

THEN

0 AND PH 0 THEN 30

RN THEN 300

RN THEN 290
FOR 1 RN TO RM - 1:INUM$
NUMS$ + "O0": NEXT ¢ GOTO 300:

REM ZERO-FILL RIGHTMOST DE
CIMAL POSITIONS OF NUM%

I =LN - RN + RM - 1INUM$ =
(NUM$,I) + "%*! REM TRUNCAT
E NUM$ TO MATCH MASK, PUT "x
" IN RIGHTMOST DIGIT

GN LEN (NUM$) - RM{ IF PN THEN
QN GN - 1! REM GET $% DIGI
TS LEFT OF DEC. PT. IN NUMBE
Rs IGNORING DEC. PT.» IF aNY

n A

LEFT$

IF NFX AND MFZ THEN QN = OGN -

1: REM IGNORE MINUS SIGN IN
NUMBER IF TRAILING MINUS IN
MASK

320

330

340
3350

360

3635
370

380

385

390

400

410

420
430
440

$¢50
449

4790

480
499
500
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FOR I =1 TO LM¢: IF I = PM THEN
330 REM FIND # DIGITS IN M
ASK LEFT OF DEC. PT.

IF NID$ (MASK$sI»1) = “0" OR u&

MID$ (MASK$sIs1) = "9 THEN
QM = QM + 1

NEXT

IF GM > = QN THEN 370! REM

TRUNCATE NUMBER ON LEFT, MA
KING LEFTMOST DIGIT "x*

I = LEN (NUM$) - ON + GM - 1
¢ IF NFX AND MFX% THEN I = I -
1 REM DROP MINUS SIGN ALSO

IF IGNORED BEFORE |

NUMS = "“x" + RIGHTS (NUMS$sI) '
SGN = GM '
I1 =12 IF FDZ THEN I1 = 2! REM

WILL IGNORE ANY FLOATING DO
LLAR SIGN IN MASK
I2 LM IF MFZ THEN IZ2 Le -
1 REM WILL IGNORE ANY TRAI
LING MINUS IN MASK
IF NFX AND MFZ% AND LEFT$ (N
UM$,1) = "-" THEN QN GN +
1: REM IF NUMBER’S MINUS 51
GN WAS IGNORED BEFOREy PUT I
T BACK IN
IF PN THEN NUMS$ LEFTS (NU A
M$sGN) + RIGHTS (NUMS»RM)!¢ REﬁuw
DROP DEC. PT. FROM NUMBER S
TRING
IF NFX AND MFZ AND
UM$»1) = *-* THEN NUMS$ RIGHTS
(NUM$y LEN (NUM$) - 1)! REM
DROP MINUS SIGN IF TRAILING
HINUS IN MASK
LEN (NUM$ )

LEFT$ (N

FOR I 12 TG
I1 STEP - 1iM$ HID$ (MAS
K$sI51)IN$ = " IF J > 0 THEN
N$ MID$ (NUM$sJs1)

IF M$ < > “," THEN 4990
IF N$¢ < > "-" THEN 450

ouTs N$ + OUT$!J = J - 12
550
IF N¢ < > ® " THEN 4890
IF DFX THEN 440: REM IF FLO
ATING DOLLAR SIGN ALREADY OU

J

R &
*

GOTO

TPUT» GO INSERT BLANK
DFZ = 1:0UTs = "$" + QUT$: GOTO
a5
OUTs = M$ + CUTs$: GOTO 5SS
IF M$ < > “9* THEN 320
IF N$ =" " THEN 440! REM I

F ALL DIGITS OF NUMBER OUTFU
Ts GO CUTPUT FLOATING DOLLAR
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SIGN OR BLANK

510 GDTO 440: REM GO OUTPUT THE
DIGIT
520 IF M$ < > “0" THEN 480! ReM
GO OUTPUT CURRENT CHARACTER
IN MASK
530 IF Ns < > *0" THEN S500: REM
GO OUTPUT BLANK OR DIGIT
540 N$ = " "{ GOTO 440! REM OUTP
UT BLANK
550 NEXT § IF DFX = 0 THEN OUTS =
=¢* 4 QUT$: REM IF FLOATING
DOLLAR NOT OUTYPUT», APPEND I
T ON LEFT

IF DFZ AND FDX THEN OUTS$ ="
» 4+ QUT$: REM IF DOLLAR SI

GN ALREADY OUTPUTs» PUT BLANK

IN PLACE OF MASK’S DOLLAR S
IGN

IF MFZ = 0 THEN RETURN ¢ REM
ALL DONE IF NO TRAILING HIN
US IN MASK

N$ = " *: IF NFZ THEN N$ = *-

560

370

»: REM BLANK IF POSITIVE, H
INUS SIGN IF NEGATIVE
580 OUTS = OUT$ + N$: RETURN

[ STOCK MARKET ANALYSIS PROGRAM
DJI WEEKLY AVERAGE 1897-DATE

ANATS TANALYSIS 1i s a set of BASIC Programs wnich etabies the user 1o
perfornt analysas nn the Dow Jones Ingustrial weekly average dafa. Fron: 6
ronths 1o 5 years of user selected DJI data can be plotted on the entire scaen
1 one of 5 colots using Appfes High Resotulion capabitites The DJI data ean
be {ransfornred into different solored qeagtic regresentatians ¢alled transforms,
They ale: user specified moving averages. a l2ast squares Iiear {it ibest straight
finex Aliers Tor ime magmitude. or percentage changes, and user areated rela-
tionships betwesn the DJI data, a transform. of a corstant using * - X.{ operators
Coluored lines can be drawn beiweed graphic points. Graphic gara values ot
thost dafes of acconeace can 92 displayed i tex! on the saree Any qraph or
1ex] can he outputted to & ysers printer The Grid Scale 18 avtomantally set to
M range af the yraphs or can be user changer As mzny colotad graphs as
wanted cas be plotted on Ihe streen and cleared at any hing The use: car codé
voulings fo agerate on the Ddlittanstorm data or create his own disk fil cata
bree ANAT cornmanas can be used willt fis rophines as daia base An Update
progeant ailows fe user [v easily vpdate the 0JI Nie with cusreny 0JI weekly
data

The ANAT 1wo letter usec comenands are CA - Calculate, no graph CG - Clear
Graphs. leave Gnids. CK = Checking oul program known gatit CO - Colo: of next
araph (red. creen. viplel. while. bluel- CS - Clear Sereen DL - Draw Line helween
points €1 = Filter gata for tiine. magnitudé or percent change FU = Data. trans-
{grm or constant Function with - - x / operator GD = Geaphic mode. display
all Graph Data on screes GR - Graph data to screen GS = Set Gri¢ Scale. HE = Halp.
sgmmary of any commanas usage. LD 7 Load Nata frant disk fite from inputted
dule to memory LG < Leave Graphs, automalic Grid rescaling. LO = Look. select
a tange 0! the LD da1a and GR. All coarnainis can 1iow be nsed on (his cange
LS = Least squares lmear tit of (e data. MA = Maving Average of the daia NS =
No Scale, hext grapr on sceeen does not use Grid Scale. NT = No Trace PR - User
implinentert Printer rogtine. TO = Text mode. display Tex1 Data on scresn T =
Time numiet to date of vice versa TR - Trace TS = Tex1 Stop for nufnber of hines
outpulted 1o screen when in 1D UT/U2 = User 12 implimented soutines VD =
Values of Data Gulpuned in text VG = Yalues of Grid. fow/hiph/delta. VT =Vaiues
of Transfarin dulpulted 11 text.

APPLE™ II, 48 K, APPLESOFT GALAXY
ROM CARD. DISK 11 DOS 3.2 DEPT. AD2
ANA1 DISK & MANUAL .. .$49.85  P.0. BOX 22072

(CA residents add 6% sales tax) SAN DIEGO. CA 92122

* Soliwate Review in Call-A P P.LE. (2/80). “An example of an excellert piece of
sotiware exploitiag most of Appie 1I's major features ™ Overall Rating = 921

“ Goftware Roview v Appie Ofchard (3/80): A rematkably flexrble approach to \he
analysis and plotling of any time sefies data.’ Overall Ratinig - 85.7
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Program Line <Editor

by Neil Konzen

Stronger than the Integer
More powerful than Applesoft
Faster than a speeding cursor
Able to {eap the longest statements in 3
single move.
The Program Line Editor is the most saphisticated
program development tool for the Apple Il computer.
Program Line Editor includes full feature line editors for
both Integer and Applesoft programs that render all other
techniques obsolete. Program development and modification
can now be performed in a tenth the time previously required.
@ Mare than 11 editing commands such as insery, delete,
find & pack.
@ Versatile escape functions execute a complex user defined
command with just 2 keystrokes.
®Complete listing control (stop list, resume, abort}
eInvisible and indestructible routines actually become part
of DOS and are unaffected by INT, FP, or MAXFILES.
Available on disk only for any Apple]l { or Apple] [ Plus for
$40.00. Introductory price of $37.50 thru April 1980.

Send check or inquiry to Synergistic Software, 5221

n_residen

uTILITY
PROGRAMS

FOR TRE
APPLE

BHigher Text

by Darrell & Roa Aldrich

When the Apple’'s text out-
put isn’t good enough, Higher
Text gives you the flexibility ¢f:

®Full 96 characters of ASCII upper
and lower case.
® Colorful text in 10 high resolution colars,
®Foreign alphabets or scientific symbols.
®0!d English, script, or even sideways text.
®Mixed text and graphics anywhere on the high
resolution screen.
®Choice of narmal 7 x 8 characters or detailed
14 x 18 dot characters.
®Regular, extra tall, extra wide, or large characters.

Higher Text allows you to design unique character sets with
the easy to use character editors. Graphs, game boards, and
program logos can be labeled with this vérsatile package.
Now you can create professionally customnized displays using
routines that ctan be easily linked to any Applesoft or Integer
BASIC program.

Available on disk only for any Apple 11 or Apple ][ Plus for
$35.00. Introductory price of $32.50 thru April 1880.

120th Aves S.E., Bellevue, WA 88006
add 5.3% sales tax. >




6502
MACRO ASSEMBLER

AND TEXT EDITOR

® Versions for PET, APPLE II, SYM, KIM
and ATAR T (1st quarter 1980)

¢ Written entirely in machine language

¢ QOccupies 8K of memory starting at $2000 —

Apple version with disk occupies just over

9K

Macro and conditional assembly

36 error codes, 26 commands, 22 pseudo ops

Labels up to 10 characters

Auto line numbering and renumber com-

mand

e String search and string search and replace

* Copy, move, delete, load, save, and append
commands

Cassette and Manual $49.95
(including U, S. postage)

Eastern House Software

3239 Linda Dr. Winston-Salem, N. C. 27106

PET
RABBIT

Load, Save, Verify, Execute
8 K in 38 seconds versus
PETSs 2 Minute 45 seconds,
plus more!

High-speed Cassette Routines work with 8K, 16K, or 32K
new ROM PETs which have the new Commodore cassette
deck (like the external version which sells for $95.00).
Note: If you have a new ROM PET with the old style
lift-top deck, everything but the high-speed cassette
routines will work.

— Auto repeat of any key held down, toggle character
set.
— RAM Memory Test, convert #’s to hex and decimal.

12 Rabbit Commands

Note: Rabbit is 2K of machine code at $1800 for 8K PETS,
$3000 or $3800 for 16K PETS, or $7000 or $7800 for 32K
PETS. (Specify one of the 5 versions.)

Casgette and Manual — $29.95 (Add $5.00 for foreign)

Eastern House Software

3239 Linda Dr. Winston-Salem, N. C. 27106

TRAP

6 5 For PET, APPLE, SYM, OS], etc.
Any 1 mhz 6502!

— Prevents from “hanging up"” via execution
of unimplemented opcodes! Causes your
monitor to display location of bad op code!

— Our computers have stopped crashing!

— Debugging easier!

— Easy to install — plugs into 6502’s socket.

TRAP 65 is currently being used to insure that
there are no bad opcodes in programs before
submittal for ROM masks!

We are using TRAP 65 in experiments on
extending the 6502's instruction set — PHX,
PHY, INCD.

$149.95 (Add $4.00 postage, $10.00 foreign)

Eastern House Software

3239 Linda Dr. Winston-Salem, N. C. 27106

Finally, MAE — A PET
DISK-Based MACRO
ASSEMBLER/TEXT
EDITOR Works with 32K PET

— Works with 2040 Disk, and can drive 2022/2023
Printer, and/or R8232/20 ma Device thru User Port.

— 100% Disk Based, 100% Machine Language.

— Macros, Conditional Assembly, and a new feature we
developed called Interactive Assembly.

— Coexists with Basi¢, Auto character repeat, Sorted
Symbol Table.

— 27 Commands, 26 Pseudo Ops, 5 Conditional Ops, 38

Error Codes.

Creates relocatable object code on disk.

Assemble from Memory or Disk.

String search, search and replace, and inter-line edit.

Auto line #-ing, move, copy, delete, renumber.

— Labels up to 31 characters — user specifies length.

Includes extention to PET monitor (disassemble,

trace, etc.), Library of PET ROM locations, Relocat-

ing Loader, plus more.

Manual, Diskette, U. S. postage — $169.95
(Requires completion of License Agreement —
Write for details)

Eastern House Software

3239 Linda Drive Winston-Salem, N. C. 27106

 ——
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PET Keysort Update

#
Two changes are presented to improve the PET Keysort.
#

Aftar further use and testing, | decided
to make two changes 1o my program
KEYSORT as printed in MICRO:23. First,
I've added to the intelligence of the
himem setter in lines 550630 of the
source listing. Previously, my copy
wasted about 100 bytes of memory by
setting himem lower than it needs to be.
Now it is set just at the start of the sort.
The new source listing would read:

The other change is in the way
KEYSORT handles nulls. Logically, they
should have a value below any other
character. The original KEYSORT treats
themn this way. However, that leads to a
problem with partially ftlled Basic arrays.
All the undefined array elements start out
as nulls, and end up after a sont at the
‘bottom’ of the array, where the signifi-
cant elements were before. | elected to
redefine nulls as farger than ‘Z’, so they

Rev. James Strasma
120 West King Street
Decatur, IL 62521

5426  bpl one((

;of the way of prgm
5428 bmi same

;jump

This change adds 4 lines and 8 bytes to
the program. Unfortunately it also alters
many other paris of the object code in
order to stay just below himem, so you'll
need to check the enclosed new object
listing carefully against your copy of the

.550 ida *him + 1;cut himem? stay at the ‘top’ of the array, where they former version.

560 seo were before the sort. The necessary

570 sho #h,sart changes are made in lines 5180-56220 of After these changes are made, the
.580 boo sav dont lower himem the source listing. The label “oull’ Is system call address for the sort is
.580 bne cut :do lower it deleted from line 5180. A new label, lowered, to sys (31828). The option setting
.600 lda "him  depend on lo byte ‘same' is added to line 5220. Then 4 new addresses ars unchanged. if you'd rather
605 sbo #L,sart {ines are added after line 5420. These are not make these changes yourself, up-
810 boo sav ;if already lower like lines 5180-5200, except that the dated copies for any loation in memory,
615cut  |da #L,sart ;out lo, then hi destinations are opposite. The new lines or for old ROMs are available directly

.620 sta “him read: from the author for $5.00. Please specify
625 ida #h,sart the address and ROM set you prefer to
630 sta *him+1 5422nullcpx#i use.

This is an addition of 3 lines and 5 bytes.

;put nulls @top of$s
5424 beq two((
;to keep them out
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PET TWO-WAY RS-232 Special Features for the PET interface include:
Conversion to true ASCHN both in and out
and PARALLEL Cursor controls and function characters
specially printed
Selectable reversal of upper and lower case
0 UTP UT I NTER FACE PET IEEE connector for daisy chalning

Addressable - works with other devices
Special Features for the serial interface include:
Baud rate selectable from 75 to 9600
Half or full duplex
32 character buffer
X-ON, X-OFF automatically sent
o Selectable carriage return delay
1.2 Special Features for the parallel interface include:
¥ Data strobe - either polarity
Device ready - elther polarity
Centronics compatible

/
CBM | e—a
connector, parallel port connector and case. Assembled
and tested.

Complete with power supply, PET IEEE cable, RS-232

SAD!a (110VAC) $295

SADle (230VAC) $325
SADI - The microprocessor based serial and parallal

interface tor the Commodore PET. SADI allows you o L L L e p——

connect your PET to parallel ang serial printers, CONNECTICUT microCOMPUTER, Inc
CRT's, modems, acoustic couplers, hard copy termi- 150 POCONO ROAD ! )
nals and other computers. The serial and parallel BROOKFIELD, CONNECTICUY 08804
ports are independent allowing the PET to communi- TEL (203) 775-9659  TWX: 710-456-0052

cate with both peripheral devices simultaneously or

g v - VIS4 AND M/C ACCEPTED - SENO ACCOUMT NUMGEA, XMAATION DATE ANO $10M OROER.
one at a time. In addition, the RS-232 davice can com- ADD 03 PER OROER YOA SHIPPING & MAMOLING - FORTIQM OAOLRS ADD 0% FOR A(R ROFTADK.
municate with the parallel device.




LowCost Gra phics
'Are Now Here

Cinits binary pattern. : :
pattern. The display refresh ocours at ftimes When,

CesSOr never goes to memory., ‘Therefore there is no snﬁw O, e

~ the display and no wait statm for the DOGESSOr.

; Hardenpy'l‘on In addition MTU has. engineered a soﬁware-- :

package to drive the AIM- 65 printer in new ways. Three
new forms of printing are:possible. QUICKPRINT givesa -
matrix 200 across by 320 up the 2% " wide paper.
QUALITYPRINT gives two prints, each 100 x 320 whlch

gives a higher quality (4'2" wide) pnnted area when placed

side by side. TEXTPRINT allows you to print the AIM text
buffer area of memory as 10 rows of characters printed “up”
the paper strip. You may specify up

to 127 characters per row for the ~
row length. The QUICK and
QUALITY print modes are dwgned
to give you fast, easy hardcopy of
the Visible Memory contents, Thus
you now have a graphic computer
with hardcopy capablbty

0 quot Quanﬁfy pupchas% 3

R4 now. Demand is high and Fall is jus amund the carner

K-1008 VisibleMemory .~ 7 $240
K-1008-5C Graphic/text s software
“K-1009-1C AIM Print software
K-1000-5 AIM-65 Power Supply -
K-1005-A AIM-65 Card File ik
‘Many others not listed :

 gall or write for our catalog listing all our AIM- 65 (also
_our PET, KIM-1, and SYM-1) products

Asof June 1, 1980 ‘place orders at; Micro Technolagy

Unlimited, P. 0. Box 12106, 2806 Hllisbomugh Street,

Raleigh, North Carolma 27605

/ chro Technolagy Unlimited
P.O. Box 4596, 841 Galaxy Way
#* Manchester, N.H. 03108

/' 603-627-1464 ;




UK YUUR RRRLE 1T CAN RFERFGRM JUST LIKE THE BIG BGYS

And coming early in 1980, SBCS will
present the Accounts Payable/Ac-
counts Receivable Package you have
been waiting for.

If you're a businessman who demands ultimate performance trom your
Apple Il, then take 2 look at this outstanding General Ledger Package
from Small Business Computer Systems (SBCS).

It features

* 6 digit account numbers

31 character account name.

Ten levels of subtolals — giving you a more detailed income slalement and balance sheel.

Just compare these numbers against
any package on the market today:*

= Departmentalizing . . . up o nine deparimeants. = )
¢ Flexibility — adaptable lo any printer and either cash or accural accounting methods. § inch 8 inch
» Cash Journal allows a 33 character transaction description and automatically generates the ap- disc disc
propriate offsetting entry. Vendors or customers 700 1.800
¢ You can print the balance sheel and income stalement for the currenl month, current quarier, Payable Transactions 350 750
or any of the previous Ihree quarters. This year's or last year's totals are also included on the :
income slatement. Or a special report that lists the current aceount balance for selected ac- Payable Invoices 380 840
COMIIY, Receivable Transactions 600 1,300
¢ Higher number of eniries Irom an external source — as many as 1,000 per session. Receivable Invoices 600 1,300
* No limit on entnies — giving you the opportunily to make your enlries as many times or as

oflen as you want.
With high speed prinler routines and other special leatures of our conversion, processing per-
lormance does not decrease dramatically at the system limits.
Look at these examples of limes required to update the charl and print the audit trail.
With 133 item chart of accounts, 700 postings into 70 reguiar accounls: less than 20 min.
With 133 item chart of accounts, 1000 postings inlo 70 regular accounls: less than 30 min.
With 210 item chart of accounts, 1000 poslings into 125 regular accounts; less than 40 min.
Comtng early this year — capability 160 archive up !o 2,500 postings. The chart of accounts will
also be archived 1o maintain the opening balance for the archive period.

These are maximum aumbets thal you can
put on & disc if you're using the disc only for
tnese respeclive dala files,

We are an authorized converter for
Osborne/McGraw-Hill, providing you
with business packages that will do
everything the Osborne General
Ledger will do in addition to many
features we have added.

In the final analysis, your financial statements are what this General Ledg-
er is all about. And with this General Ledger Package you can format your
own balance sheet and income statement. As well, depariment financial
statements may be formated differently. You have complete freedom to
place titles and headings where you want them, skip lines or pages be-
tween accounts and generate subtolals and lotals throughout the reports
— up to ten levels if you need them.

Call or write:

Small Business Computer Systems
4140 Greenwood

Lincoln, Nebraska 68504

{402} 467-1878

Software for APPLE® and 0sI°

by AMERICAN COMPUTER ENTERPRISES
EXCLUSIVE GAMES for The ILTIMATE . MLTABFEL*

C4-2P & C4MF (24 K) - $69.

MAIL LIST!

One of the most comprehensive

APPLE
ROAD RALLYE 48K $14.%

A 48K APPLE 1l game using 5
hires screens of increasingly
harder courses that you must try
to negotiate. Not just another
game but a real challenge!

UNCOPY 32K $29 .95
Now there is a way to make your
disks uncopyable by altering
APPLE D.O.S. Track and Sec-
tor configuration as well as
changing the catalog track

The ULTIMATE TRANSFER
48K $25.00
Easily upload or download
APPLE programs hundreds or
thousands of miles away over
the phone.  Easily transfer

Integer, A-Soft, or Machine
Language programs using your
DC Hayes Micromodern, ™

(0 1 |
Game Pack 1
Featuring full use of the OSI
color and sound with 3
game programs.

1) Horse Race - Bet Win, Place

or Show. Odds and horses are

continually changing.

2) Crash! - Force your oppon-

ent to crash into the wall before

you do.

3)Airplane Invaders - Similar

to the popular arcade game

using airplanes and bombs.
CA4P Disk - $12.95

OS&ELLO (8K) $9.95
Play that ever populas board game withy
vour C1P

OS e | RACEWAY $6.95
A graphic hotse race with changing odds
Bat ta Wiz, Place en Show

mailer programs ever offered for
QS). This Program is everything
you ever wished you had in label
generating software! Available
only throngh CCNJ!

M-LABEL uses 0S65D

32KVersion - 79.

C2-8P & C8P - B9,
C8S - C28S - C20EM - 89,
C3 Series - 89.

"Requires 2 Drives

oSl

OS @ 1CE CREAM (8K) $11.95
An interesting business simulation for
sdults & children Tryfo make a profit run-
ning your ows ice cream stasdwile iepical
bisiness problems occr

SLOT MACHINE $6.95
Tey voor luck af the stat machine |t has
real Atlanlic Gily type payolfst

0S® IMON & KALEIDOSCOPE $8.95
Houw long can you last without making o fatal
mistake? Upto 25 players lancluded is kaler-
doscope with unlimited patterns to fickle
vouy faney

TANK DRIVER $8.95
Pilot your aw 1ank through an enemy maze
and reach vour own base. Each fime you
piay the course will change.

Order Your MICRO MUSIC BOARD

for the APPLE Il from CCNJ and receive FREE 1 Digisong Pack of our choice.

OSI

BOMBER WORD £9.95
A truly unique game of ward guessmg Each
wrong letter will dispateh 3 bornber that will
drop abomb on a iome. As the home burms,
the inhabrants fiee  Educational and fun
loo

MATH FUN $5.95
A graphic board game that will nos only
ententain. but educate’ Selectable skilllevels
BARREL JUMPER $7.95
See i you can jump over 15 barrels without
fali:ng or slipping on the ice. A lot hasder
than 31 looks!

AMRPLANE INVADER $9.95

' Sumiilar to that arcade garng 1hat is sweeping

the countsy. Shoot doavn the rows of planes
before the bomb falls on you

$179.

COMPUTER CORNER of NEW JERSEY (201) 835-7080

439 Route 23, Pompton Plains, New Jersey 07444

Mastercharge and Visa Accepted!
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Expand KIM - 1 Versatility
 ® in Systems Applications

Techniques and programs are presented which permit
the simple addition of six sense switches or an ASCII

keyboard to the KIM.

The KIM-1 microcomputer, produced
by MOS Technology, Commodore and
Rockwell International, is a single-board
computer which gained early popularity
with hobbyists. It also was adopted by
industry for small controller applica-
tions. Some of these computers have
been expanded into fairly large systems,
in colleges as well as industry. One
reason for the easy acceptance of the
KIM-1 was the on-board keypad and six
digit display. These features, along with
a slow but extremely reltable audio
cassette interface for program storage,
made KIM-1 one of the first microcom-
puters which did not require an operator
interface more expensive than itself.

The on-board keyboard and seven-
segment display, which permits system
operation without an teletype of ter-
minal, is implemented in a way which
permits addition of both an ASCII exter-
nal keyboard and sense switches. Fig. 1
shows the key-pad implementation
where U24 enables one of three banks of
seven keys, and U2 (an MCSB530 pro-
grammable interface device detects a
key closure in any one of the seven
switch columns.

A9 00
8D 41 17
A9 3F
8D 43 17
A9 06
8D 42 17
AD 40 17
29 7E
49 7E
A2 00
8E 42 17
60

May, 1980

The keyboard encoding scheme works
as follows: U2 is programmed for output
on lines PB1-PB4 to dribe U24, a four
line-to-ten-line decoder which has
active-low outputs. Note that the least
significant bit of U2’s B port (PBO) is not
used in the keyboard drive, so values
written to Port B are incremented by two
to select the next higher keybank. For
example, writing 0016 to Pon B selects
Row keys, 0216 enables Row 1 and 0418
selects Row 2.

On Port A of U2 (lines PAO-PAG6), which
are prograrnmed as inputs, a closure of
(for example) key 8 will cause a logic
zero to be input on PAS whenever key
Row 1 is active (low). KIM's operating
system software then decodas Row
1/PA5 as key 8 and returns the value
08186 in the accumulator.

A fourth keybank (Row 3) is also im-
plemented by this matrix, but the stan-
dard KIM-1 has only the TTY/KYBD
switch installed on this row. FIG. 1
shows six additional switches in-
plemented on Row 3; with proper pro-
gramming, these can be used as sense
switches or imput lines for address vec-

Ralph Tenny
P.O. Box 545
Richardson, TX 75080

tors in an expanded interrupt scheme.
Listing 1 gives an example of the pro-
gramming required to detect activity on
Row 3 inputs.

The programming strategy requirea tor
any such inputs is to enable PAO-PAB
lines for input and sequentially activate
the driving lines (outputs.of U24 in this
case) to their on (low) state. The program
then reads all input lines, masks and in-
verts the data and returns to the calling
program which tests the accumulator for
any ‘‘one'' bits. It is then the
programmer's responsibility to repeat the
scan periodically and test to see if the
same data is present (a noise spike would
be gone on a second scan) or has chang-
ed after some period of time. This testing
allows for switch bounce—multiple
closures of the contacts—a
characteristic of all switches. Very good
switches will bounce for a minimum of
one or two milliseconds, while worn or
cheap switches may bounce for up to 25
milliseconds. On the other hand, any
operator who is trying to make a very
short switch closure will find it difficult to
release a switch earlier than 50
milliseconds after closure. Gonsequently,
reading keys with software is a fine an!

LISTING I
LDA #$00 SET PADD (KEY INPUT LINES)
STA PADD FOR INPUT
LDA #$3F SET PBDD (ROW DEFINITION)
STA PBDD FOR OUTPUT
LDA #$06 ENABLE KEYBOARD
STA PBD ON ROW 3
LDA PAD READ SENSE SWITCHES
AND #$S7E MASK OFF TTY/KYBD SWITCH
EOR #S$7E INVERT SWITCH DATA
LDA #$00 DISABLE
STX SBRD KEYBOARD
RTS RETURN TO CALLING PROGRAM

MICRO -- The 6502 Journal
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Any keyboard with ASCl outpuls is
likely to have both a debounced output
and a strobe which becomes active when
there is a key pressed and the data has
been debounced. Typically, the key data
is active high (positive logic), but the
strobe can be either active high or active
low. The ASCII keyboard input described
here does not use the strobe; instead, the
key matrix is scanned in the same man-
ner as is the normal KIM keypad. Fig. 2
shows the necessary connections—a
pull-down transistor for each outpul bit of

the keyboard. Any logic “one” data from
the keyboard will input a low on the same
lines as the KIM keypad. Note that some
keyboards output only six bits, sc the
strobe can be impiemented on Column G.

Listing 2 shows a “bare bones" scan
program which will return to the calling
program as did Listing 1. The basic
scheme here is to initialize the ac-
cumulator to FF1g ang get the input data
by a logic AND with the input port. The
data is then inverted (Exclusive OR) and

LISTING II

“tested for any logic one bits. Note that
the calling program could also per-
manently set the port for Input and
somewhat abbreviate the program seg-
ment shown. [f the strobe Is implemented
on Column G as mentioned above, the
6502 BIT instruction followed by a test of
the overflow status bit (BVC or BVS) will
identify strobe activity. Note that the on-
board keypad must not be active when
the ASCII keyboard is being used, and
that the normal KIM keypad scan
routines will not properly interprat the
ASCII inpot.

INITIALIZE ACCUMULATOR

INPUT POSSIBLE KEYBOARD BITS
INVERT ANY BITS PRESENT

TEST FOR DATA PRESENT

SET FLAG FOR NO INPUT
RETURN TO CALLING PROGRAM

A9 B8O LDA #$80 ENABLE KEYBOARD
8D 41 17 STA PADD INPUT LINES
A9 FF LDA #S$FF
2D 40 17 AND SAD
49 7F EOR #S$7F
FO 02 BEQ OUT
A9 80 LDA #$80
60 OUT RTS
MCS6530
U2
Col. | Col. | Col. [ Col. | Col. | Cal. | Col.
G F E D C B A
- - o= [ b ol -
24 of 14 [2f [3f |af Is{ 6{  Rowo
74145 als - (v B e =~
1 7§ [af [a{ [a{ 5] [E-.( DY  Row 1
PB4 L . . L o TS
M E{ t’ﬁ AD'{ DA +{ oov‘{ PC‘v{ Row 2
PB3 2 —& & g g
i C o [s1 [s2 [s3 |s4 ss:{ Irj{ =
B 1008 08 o L i O - O { " Row3s
PB1|, 3 o g R e o

omNOOLA

KIM KEYBOARD MATRIX

Figure 1:KIM-1 Keyboard allows six sense switches to be Bit 0

added.
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< m w o
SIX DIGIT DISPLAY ihee & 3 b drirs
o O Q [} Q o O
O 0O O b O O O
. '
Bit 1 ANA—
Bit 2
Bit I——AAA
ASCII Bit 4
INPUT
Bit 5
Bit 6 AA—

Figure 2: Simple interface allows addition of ASCII

keyboard to basic KIM-1.
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KIMSI
FLOPPY
DISKS—

PERRY PERIPHERALS HAS
THE HDE MINIFLOPPY TO KIMSI
ADAPTER
& MINIFLOPPY S-100 ADAPTER: $15 + 1.50 p&h

* ($20. as of June 1, 1980;
« ® FODS and TED Diskette

* e FODS and TED User Manuals
¥ @ Complete Construction Information

(Not a kit; no parts supplied)
¥ OPTIONS:

¥ e FODS Bootstrap in EPROM (1st Qtr'80)
«® HDE Assembler (ASM) $75
¥ @ HDE Text Output Processor (TOPS) $135

A A A ARERRTA AR Ay

(N.Y. State residents, add 7% Sales Tax)
Place your order with:
PERRY PERIPHERALS
P.O. Box 924
Miller Place, N.Y. 11764
(516) 744-6462

Your “‘Long Island’ HDE Distributor
T T 22222222 2 2 8 2 2 &

‘****t**t***t

KIM/SYM/AIM-65—32K EXPANDABLE RAM

DYNAMIC RAMWITHONBOARD TRANSPARANT REFRESH
THAT IS COMPATIBLE WITH KIM/ SYM/AIM-65
AND OTHER 6502 BASED MICROCOMPUTERS.

WITH 32K RAM
‘\SSEMBLDE”’{ WITH 16K RAM ... oo
WITHOUT RAM CHIPS 111 27900

HARD TO GET PARTS ONLY (NO RAM CHIPS). : $102.00
.. $46.00

»
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Dacision
Systams

Presenting the Other Side of the Appie 11*
{NDEXED FILES

ISAM-DS is an integrated set of routines tor the creation and manipulation
of indexed filas. ISAM-DS provides capabilities comparable to those on
large mainframes. You can tapidly retrieve records by key value or partial key
value {retrieves any recoed in a 200 record file, 60 char/record, in less than 3
seconds compared o a maximum of 38 seconds for a3 DOS sequential file).
Files never have to be reorganized. Duplicate key values may be used.
Records may also be retrieved in sequence. ISAM-DS routines are easily in-
tegrated into Applesoft programs — they use less than 3K RAM plus an in-
dex table.

Requires: Disk, Applesoft (32K ROM or 48K RAM)
$50

STRUCTURED BASIC

PBASIC-OS is a sophisticated preprocessor for structured BASIC. Now
you can gain the power of PASCAL-like logic structures at a fraction of the
cast. Use all regular BASIC statements plus 14 commands and 11 new
statements/structures (WHILE, UNTIL, CASE, etc.). PBASIC-DS can be
used to develop INTEGER or APPLESOFT programs. fi is a great way (0
learn and use structured logic concepts.

Requires: Disk, Applesoft (32K ROM or 48K RAM)
$35

(Texas residants add 5% tax)

Dacision Sysiems
P.O. Box 13005
Oanton, TX 76203

* Appie 1 is a registared trademark of 1he Apple Computet Co.

PLUG COMPATIBLE WATH KIMZSYM/AIM.-65.
MAY BE CONNECTESTOPET USING ADAPTOR
CABLE. SS44-E BLUS EDGE GUNNECTOR.
USES 5V ONLY (SUFPLIED FROM HOST
COMEUTER BUS). 4 WATTS MAXIMUM.
BOARD ADORESSABLE IN 4K BYTE BLOCKS
WHICH CAN BEINDEPENDENTLY PLACEO ON
2K BYTE BOUNDARIES ANYWHERE IN A 64K
BYTE ADDRESS SPACE.

ASSEMBLED AND TESTED BOARDS ARE
GUARANTEED FOR ONE YEAR, ANO
PURCHASE PRICE IS FULLY REFUNDABLE IF
BOARD )S RETUANED UNDAMAGED WITHIN
14 DAYS.

BUS BUFFERED WITH 1 LS TTL LOAD
200MSEC 4118 RAMS.

FULL DOCUMENTATION

BARE BOARD AND MANUAL

PET INTERFACE KIT $49.00

CONNECTS THE ABOVE 32K EXPANOABLE RAM T0 A 4K OR 8K PET.
COMTAINS EXPANSION INYERFAGE CASLE. BOARD STANDOFFS.
POWER SUPPLY MODIFICATION KIT AND COMPLETE INSTRUCTIONS.

16K X { QYMAMIC AAM

6502, 4K BYTE RAM AND CONTROLLER SET
MAKE 64K BYYE MEMORY FOR YOUR 6800 OR
5502. THIS CHIP SET INCLUDES:

w 32MSK4116:3  16KX1. 200 NSEG RAMS.

« TNC3480  MEMORY CONTROLLER,

« 1MC3242A  MEMORY ADDRESS
MULTIPLEXER AND COURTER

« DATA ANO APPLICATION SHEETS. PARTS
TESTEQ AND GLIARANTEED.

$295.00 PER SET

THE MK4116-3 IS A 16.384 BIT HIGH SPEED

NMOS, OYNAMIC RAM THEY ARE EQUIVALENT

10 THE MOSTEK, TEXAS INSTRUMENTS, OR

MOTORCLA 4116-3.

. ZU)ESECACCESS TIME, 375 NSEC CYCLE
TIM

« 16 PIN TTL COMPATIBLE.

» BURNED IN ANO FULLY TESTED.

» PARTS REPLACEMENT GUARANTEED FOR
ONE YEAR.

$8.50 EACH (N QUANTITIES OF 8

1230 W.CoLllins AVE.
ORANGE, CRA 226468
(714)633-7280

COMPUTER  DEVICES

ALL ASSEMBLEO BOARDS AND MEM.
QRY CHIPS EARRY A FULL ONE YEAR

REPLACEMENT WARARTY,




MICRO Club Circuit

MICRO continues its soon to be mon-
thly feature on 6502-related clubs. We are
continuing to publish the names, loca-
tions, and activities of groups that could
be of interest to our readers.

If you are involved in such a club have
your representative register your group
with us. In return for this registration we
will send a free one year subscription of
MICRO to your club's library. Include in-
formation regarding the club’'s name,
location, algorithm, publications, pur-
pose, officers, number of members, con-
tact person, etc. Your club will then
automatically appear in any club up-
dates. If you are already registered please
be sure to keep us current on your club’s
activities.

We would like this feature to be as
helpful to our readers as possible. We
welcome any information that will be ol
interest to other clubs: ie. what your ¢lub
does, how it got started, what is publish-
ed, your meeting format, purpose, elc.

We are publishing a complete list as of
March. Please keep the updates coming!
Start increasing your membership and
give your group new exposure by telling
others about yourselves.

If any of the fotlowing information is in
error or outdated, please notify us.Ad-
dress any questions or information to:

MICRO CLUB CIRCUIT
P.0. Box 6502
Chelmsford, MA 01824

OSl User's Group
Meets at Aristocraft on the first Thursday
of the month (7-9:00 p.m.):
314 S5th Avenue
New York, New Yark.
David Gillette, President. “Mutual aigd and
sharing of information.”

The Big Apple User’s Group
Meets on the last Tuesday of each
month,at:

55-A Locust Avenue

24:66

New RochelleNew York
Tony Cerreta, President. “Exchange of
ideas, growth in the field, production of
hardware and software.”

Apple PI Computer User's Group

Meets first Thursday of each month at:

Colorado School of Mines

Cecil H. Green Bldg

Room 280

Boulder, CO.
Scott Knaster, President. “‘Spread infor-
mation, use of documentation library and
a software library for research and
trading."

Apple User's Group

Meets on the third Thursday of each
month (7:30 p.m.) at:

Computerland of Walnut Creek

1815 Ygnacio Valley Road

Walnut Creek, CA.
Hank Couden, President. ‘“‘Foster
knowledge and use of the Apple Com-
puter.”

Original Apple Corps

Meets second Sunday of the month (12:00
Noon) at:

Cal State University at Long

Beach

Lecture Hall 151
Contact:

Kip J. Reiner,

19041-2 Hamlin Street

Reseda, CA 91335
“Expand the knowledge of Apple Com-
puters. Software and Hardware.”

Greater Lafayette Apple User's Group
Meets on the second Wednesday of each
month (7:00 p.m.) at:

Digital Technology

10 North Third

Laytayette, IN. 47901
Jon W. Backstrom, President. "‘Library of
public domain software. Exchange pro-
gram. Want to educate members on suc-
cessful programming skills. Workshops."

Salem (Oregon) Area Computer Club
Meets on the first Monday of each month.

MICRO -- The 6502 Journal

On 0dd numbered months, meetings are
held at:

McKinley Community School

461 McGilchrist Street SE

Salem, OR.
and on even numbered months at:

The Computer Pathways

Unlimited Retail Store

831 Lancaster Drive NE

South End-Lancaster Mall

Salem, OR.
Contact:

DougWalker

4554 Jan Ree Drive NE

Salem, OR 97303
“Each meeting features a presentation by
a club member or an invited guest, foliow-
ed by a ‘bull session'.”

The Apple Cart

A special interest group of American
Mensa. For more Information contact:

C. Brandon Gresham, Jr.

23 Van Buren Street

Dayton, OH 45402
“Hardware and software information.
Software exchange. Promote the creation
of well written and well documented soft-
ware.”

Apple Sac

Meets first Tuesday and third Wednesday
of the month (7:00 p.m.) at:

Woodbridge School

5761 Brett Drive

North Highlands, CA
For further information contact:

Bill Norris, President

8074 Ruthwood Way

Orangevale, CA 95662
“To provide members with information,
discounts at group rates, a place to ex-
change programs, ideas, techniques,
hardware modifications and to feature
quest speakers.”

Ohio Scientific Users NW
Meets second Friday of each month at:
Data Systems Plaza
975 SE Sandy Bivd
Portland, OR 97214
Meetings are at 7:30 p.m.
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The Santa Barbara Apple User's Group
Meets at:

2031 De La Vina

Santa Barbara, CA 93105

Las Cruces Computer Club
Meets the first Thursday of the month
(7:30 p.m.) at:

SouthWest Computer Genter

Suite 7

121 Wyatt Orive

(as Cruces, N.M, 88001
John Martellaro, President. Contact him
at:

2029 Los Amigos, Apt.B

Las Cruces, New Mexico 88001

Apple-Siders of Cincinnati
Meets the second Tuesday of the month
(7:30 p.m) at

The University of Cincinnati

Med. Science Bldg.
Contact:

John Anderson

5707 Chesapeake Way

Fairfield, OH 45014

Denmark 6502 Club

A country wide 6502 microprocessor club
is being formed. Please contact for fur-
ther information:

E.Skovgaard

Nordlundsvej 10

DK-2650 Hvidoure

Denmark
“Systems are reviewed and demon-
strated. Developing a software library.”

Carolina Apple Core

Meets third Tuesday {(7:30 p.m.) of the
month for general meeting. Other
meetings are held on specific topics.
Contact Joe Budge, President at.

P.0O.Box 31424

Raleigh, NC 27622
sGeneral support of the Apple User."”

North London Hobby Computer Club
For more information contact:
Stephanie Bromley
The Polytechnic of North London
Holloway, London N7 808

Computer Club in Belgium
DeViaamse Minicomputerclub
Lambrechishoekenlaan 17166
2060 Merksem, Belgium

Apple Group - New Jersey
Meets the fourth Friday of every month
(7:00 p.m.) at:
Union County Tech. Institute
1776 Raritan Road
Scotch Plains, N.J.

PACS PET User Group
Meets the third Saturday (11:00
a.m.) every month at.

Science Building
LaSalle College

20th and Onley Avenue
Philadeiphia, PA 19191

May, 1880

Washington Apple Pi

Maeets the fourth Saturday (9:30 a.m.)
every month at:

George Washington University

Rm. 206, Tompkins Hall

23rg and H streets NW

Washington, DC
You may write to this ¢lub at:

Washington Apple Pi

P.0.Box 34511

Washington, DC 20034
u“pyblishes a monthly newsletter,”

South Carolina Apple

Mesls second Tuesday of the month (7:30
p.m.) at:

The Byte Shop

1920 Blossom Strest

Columbia, SC
You may address your inquiries to:

P.O.Box 70278

Charieston Heights, SC 29405

WAKE—

{Washington Area Kim Enthusiasts)
Meets the third Wednesday (7:30 p.m.) of
every month at:

McGraw-Hill Continuing Educa

tion Center in Washington DC.
Contact Ted Beach at

5112 Williamsburg Boulevard

Arlington, VA 22207
for further information.

Miami Apple Usér’s Group

Contact David Hall, Secretary at.
2300 NW 135th Street
Miami, FL 33167

Sun Coast Apple Tree
Mests the first and third Thursday of the
month (7:00 p.m,} at:
The Computer Store
21 Clearwater Mall
Clearwater, FL 33516

Central Ohlo Apple Computer Hobbyists
(COACH) Meets the third Saturday of
each month (1:00 - 5:00). Contact:

Tom Mimlitch

1547 Cunard Road

Columbus, Ohic 43227

Apple Dayton

Meels the second Wednesday of odd
numbered months and the second Thurs-
day of even numbered months (7:30 p.m.)
at:

Computer Solutions
Contact: Robert W. Rennard at

2281 Cobble Stone Court

Dayton, OH 45431

Madison Pet User's Club

Meets monthly at:
Washington Square Building
1400 East Washington Avenue
Madison, Wi 53913

Contact: Ben A. Stewant
501 Willow
West Baraboo, WI 53913

MICRO -- The 6502 Journal

Micro and Personal Computer Club of St.
Louis
Meets monthly at:
Futureworld, Inc,
12304 Manchester Road
St. Louis, MO 63131
Contact: Mr. Kunihiro Tanaka

Tulsa Computer Society

Meets the last Tuesday of each month
(7:30 p.m.) at:

Tulso Vo-Tech School

Seminar Center

3420 S. Memorial Drive

Tulsa, OK
This society also has an Apple User
Group. For more information please write
to:

The Tulsa Gomputer Society

P.O.Box 1133

Tulsa, OK 74101

The Apple Corps
Meets the second Saturday of
each month (2-5:00 p.m.) at:
Greenhill School
14255 Midway Road
Dallas, TX

Appleseed
Méets monthly at
The Computer Shop
6812 San Pedro
San Antonio, TX 78216

Apples Brit.Columbia Computer Society
Meets the first Wednesday of each
month. Contact:
Gary B. Litte
101-2044 West Third Avenue
Vancouver, 8ritish Columbia
Canada V6J 1L5

Honolulu Apple User's Society
Meets the first Monday of each month at
the Computerland Store in Honolulu.
Contact:

Bill Mark
98-1451-A Kaahumanu Street
Aiea, Hawaii 96701

Has anyone heard from the following
clubs? Are they still active? Any current
information would be appreciated!

The MicroComputer Investor's Assoc.
The New Engtand Apple Tree
Apple User Group of Europe

Applelist

Meets the second Weadnesday of the
month (7:30 p.m.) at:

Computerland

Skiff Street

Hamden, Conn.
Contact:

Marc B. Goldfarb

55 Pardee Place

New Haven, Conn. 06515
“Promote greater literacy on Apple I,
Publish Newslad (ASAP) and aid new
users.”
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The MICRO Software Catalog: XX

Name: The Designer System
System: Apple |\ or Apple 1l +
Memory: 48K

Language: ROM APPLESOFT
Hardware: Apple 11 w/DISK II

Description: The Designer is a HIRES
graphics macro-operating system that
provides the user with line and curve
creation with game paddles (or Joysticks)
and single keystroke ease. Lines, circles,
arcs, ellipses, rectangles, areas, etc. may
be quickly drawn, modified, and saved to
Disk as completed or unfinished draw-
ings. Both HIRES pages are used to pro-
vide 2 position animations. Typical uses
are computer art, graphic game setups,
visual presentations, and showing off.
Somelimes called “the poor man's
graphics tablet’* this program does your
complex hplotting for you. ERROR-FREE-
GUARANTEE

Price: $24.95

Includes: Disk with DEMOS and
Manual, guarantee

Author: Jeff Johnson, Apple Jack

Available: Your dealer or Apple Jack
12 Monterey Drive
Cherry Valley, MA 01611

Name: ACTS

System: Apple |l

Memory: 32K RAM with ROM Sp-
plesoft

Language: Applesoft and Machine
Language

Hardware: Appte 1l, Disk I, D C

Hayes Micromodem.

Description: The Apple Communication
Transter System (ACTS) and an Apple
(equipped with a disk drive, ROM Ap-
plesoft, and a G C Hayes micromodem)
will transfer over the 1elephone Apple pro-
grams in all three languages. Exchange
programs with others without leaving
your home. No program modifications,
self adapting and easy to use.
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Mlke Rowe
Box 6502
Chelmsford, MA 01824

Automaticlly stores the transfered pro-
gram on the receiving Apple’s disk, ready
for use. The entire ACTS system, on a
disketter with complete documentation,
retails for only $14.50. All proceeds aeriv-
ed from the sale of ACTS will go toward
the procurment of micro hardware for the
Northeast Ohio Apple Bulletin Board
System.

Copies: 30 plus

Price: $14.50 on disk

Includes: System diskette and fulil
documentation

Author: Northeast Ohio Bulletine
Board System

Available: The NEO/ABBS
P.O. Box 4731
Clevelnd, Ohio 44126

Name: Road Race

System: Apple 1l

Memory: 16K min

Language: Integer Basic and
Machine Language

Hardware: Game paddles or
joysticks

Description: Realtime simulation of
Grand Prix Road Racing. Two players
race around a 2.25 mile course, or one
player races against a computer driven
car. HIRES display shows through-
windshield view of race course.

Price: Cassette $15.00, disk $20
Author: Stan Erwin
Available: Stan Erwin

5410 W. 20th Street
Indianapolis, IN

46224

Name: Space Shuttle Landing
Simulator

System: Apple Il

Memory: 48K

Language: Machine language and

Applesoft
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Description: Slightly improved version of
program advertised in November 1979 of
MICRO. Give system config.

Copies: 250 plus

Price: Applesoft RAM $15.00 on
cassette, Applesoft ROM
$17.00 on casette,
Diskette version $21.00.
State which.,

Author: John Martellaro

Available: Harvey's Space Ship
Repair
P.O.Box 3478 Univ. Park
Las Cruces, NM 88003

Name: Restaurant Evaluation

System: Apple (I

Memory: 16K

Language: Applesoft Il

Hardware: Disk Il, Printer (both op-
tional)

Description: Evaluates potential
restaurant/night ciub sites and thereby
reduces the margin of risk involved in pur-
chasing a new or existing business. All
the necessary percentages and formulas
are programmmed to evaluate whether a
potential site will be profitable or not. The
program is also structured for use by pre-
sent restaurateurs to evaluate whether or
not their present business is operating at
cost and profit effeciency. Calculates
montly gross, computes monthly loan
rates (or mortgage), and reports weekly,
monthly and annual net profit/loss in
dollar amounts and percentages.

Copies: 25+

Price: $19.95 Diskette plus
$1.95 P&H First Class
Mail, Check or Money
Order.

includes: Diskette and full
documentation

Author: M. Goldstein

Available: Mind Machine, Inc.

31 Woodhollow Lane
Huntington, N.Y. 11743

24:69



Name: Trace/Debug-Monext
System: SYM-1

Memory: 2K (for cassette version)
Language: Assembler

Hardware: Standard SYM (w/CRT)

Description: This program adds 15 com-
mands to SYM's monitor including:
Trace, Disassemble, Relocate, Find,
ASCI| dump, Stack dump, etc. The “T”
command sets up its own operating en-
vironment supporting commands such
as, Go, Skip, Continue, Single Step,
Memory/Register examine/modify, ecl. As
SYM executes each instruction of the
user program, an NM! is generated. IF the
address of the instruction is “valid” —
neither in SYM's monitor not the exten-
sion — and if it is not is a “‘skip™ range, a
disassembly/register listing is printed.
This program as a whole is clean and
operates transparently under SYM's OS.
SASE for complete specs and examples.

Copies: Just released
Price: Object listing
$14.95
Cassette
$15.95 @$3800 or specify
EPROM (2716)
$49.95 @$F000 or specify
Commented Source
$9.95
Author: Jeff Holtzman
Available: Jeff Holtzman
6820 Delmar-203
St. Louis, MO 63130
Name: LEM LANDER
System: Apple Il
Memory: 32K
Language: Applesoft
Hardware: Disk Il

Description: Lem Lander is a real-time
version of the popular lunar Jander game.
This disk-based game includes nine land-
scapes to try your hand at landing on.
Your high-resolution LEM is controfled
through space via the paddie knowb
(thrust) and the buttons (rotation).

Copies: One for you

Price: $14.95

Author: Barry Cox

Available: Barry Cox
444 Myers Avenue
Harrisonburg, VA 22801

Name: UTIL-DS

System: Apple Il

Language: Machine language and
Applesoft

Hardware: Apple 11

Description: UTIL-DS is a collection of
several machine language utility routines
and one Applesoft utility routine. The Ap-
plesoft utility is a sophisticated format-
ting routine for numeric output. The
routine converts numeric values into a
character string for printing. The user of
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the routine specifies the maximum length
of the resulting string and the number of
decimal places to appear in the result.
Positive and negative numbers can be
converted by the routine. Comma are in-
serted in the integer portion of the
number. The machine language utilities
conslst of several routines to improve the
error handling capabilities of Applesoft
programs (e.g. resume execution at the
statement following the one in error), a
machine language to Applesoft interface
utility, a routine to selectively clear arrays
and a routine for loading machine
language programs into RAM along with
an Applesoft program.

Copies: Just released

Price: $35.00 (Texas residents
add 5% sales tax)

Includes: Routines on diskette, a
sample program 1o
demonstrate numeric for-
matting and documenta-
tion.

Author: Robert F. Zant

Available: Decision Systems
P.0.Box 13006
DOenton, TX 76203

Name: Dynatext Editor

System: PET/CBM, ROM

Memory: 16K or more

Language: Basle, plus machine-
language repeat key

Rardware: Commodore 2022 or 2023

Printer (optlonal)

Description: Authorized PET version of
“Context Editor’’, as printed in Kilobaud
Magazine 5/79. Enhanced and changed in
many ways for the PET. Uses cassatte or
disk. Has all the desirable features of
most good word processors, such as
global search and replace, right justifica-
tion, cursor editing, etc. Plus dynamic for-
matiing, the ability to print in any desired
shape. Holds 7 pages of text at once in a
32K PET.

Copies: 5, Just Authorized

Price: $5.00 for cassette, pro-
gram and instructions.

Author: James Strasma, based
on work by Law & Mit-
chell

Available: Rev. James Strasma
120 West King Street
Decatur, IL 62521

Name: Higher Graphics )

System: Apple

Memory: 32K and disk drive

Hadware: Apple |

Description: A collection of programs and
shape tables that lets any programmer
create detailed and beautiful high resolu-
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tion displays and animation effects.
Make your programs come alive by utiliz-
ing the full graphical capabilities of the
Apple li. The package contains:

Shape Maker - create shapes with thls
easy to use shape table generator. Start
new shape tables or add to existing ones.
Correct shapes as they are being produc-
ed. Delete unwanted shapes from the
table. Display anyl/all shapes with any
scale or rotation at any time.

Table Combiner - pull shapes from ex-
isting general purpose tables and add the
ones you want into a new special purpose
table. May combine shapes from any
number of tables. Al shapes can be view-
ed or deleted.

Screen Creator - place your shapes on
the hig-res screen, Add areas of color and
text to make detailed displays or game
boards for high resolution games. A
screen can be created in minutes with
this easy to use program. Utilizes any
number of shape tables and allows
screen to be saved at any time.

Shapes - four shape tables with over
100 shapes are provided. Included are
alphanumerics, chess figures, card sym-
bols (club, spade, etc), tanks, planes,
gpaceships, ships, cars, trees, moun-
tains, buildings, etc. Add the shapes you
like to your own table.

High Res Text - how to use high resolu-
tion graphics in your program. Animation
effects and display technigues.

Price: $24.00 Retail

Available: Synergistic Software
5221 120th Avenue SE
Bellevue, WA 98006

Name: HYPNOSIS

System: Apple-1 disk drive

Memory: 32K

Language: Integer Basic

Description: Hypnosis is a program that
uses Apple's video and sound
capabilities to aid in suggestive relaxa-
tion, behavior modification and trance in-
duction. Visual and auditory patterns are
fully variable for shape, color and fre-
quency matching of the subject’s alpha
brain wave rhythm. Designed for health
professionals and students of the

medical, psychological and social

sclences.

Copies: 250 plus

Price: $20.00

(ncludes: Diskette, program and
manual

Author: E.J. Nelburger

Available: Andent Inc.

1000 North Avenue
Waukegan, IL 60085
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PROGRESSIVE SOFTWARE

Presents
Software and Hardware for your APPLE

Missitle—Anti—Missile (Aplsft) $9.95

MUESTLE-RHT L 1GSSTLE

Ly weme

$9.95

by TD Moteles

Tables Generator forms shape tables with ease from direc-
tional vectors-starting address, length and position of each
shape. Program saves shape tables anywhere in usable
memory.

Murray Summers $9.95

Sales Forecast provides the best forecast using the four
most popular torecasting techniques: linear regression, log
trend. power curve trend, and exponential smoothing.Neil D.
Lipson $9.95

Single Drive Copyis & special utility program. written by
Vince Corsetti in Integer BASIC, that will copy a diskette us
ing onty one drive. It is supplied on tape and should be load-
ed on to a diskette. [t automatically adjusts for APPLE

memory size and should be used with DOS 3.2 $19.95

Curve Fit accepts any number of data points, distributed in
any fashion, and fits a curve to the set fo points using log
curve fit, exponential curve fil, Jeast squares, or a power
curve fit. It will compute the best fit, or employ a specific type
of fit, and display a graph of the result. By Dave Garson.$9.95

Touch Typing Tutor teaches typing. Indicates speed and er-
rors made. Finger Bldrs, Gen. Typing, Basic Language and
User Supplied. Diskette. Written by Wm. A. Massena. $19.95

Apple Menu Cookbook index-accessed data storage/retrieval
program. Recipes stored, umlimited lines per entry. Easy
editing. Formulated after N.Y. Times Cookbook. Other useful
features included. Written by Wm. Merlino, M.D. $19.95

Mailing List Program maintains complete record of name,
address, phone no., mailing lables accommodated parallel
card or built-in printer driver,easy data entry
Diskette. 32K.

$19.95
POSTAGE AND HANDLING
Please add $1.25 for the first item and $.75 for each ad-
ditional item.

- Programs accepted lor publication
- Highest royalty paid

Utility Pack combines four versatile programs by Vince Cor-
setti, for any memory configuration.

- (nteger to Applesaft conversion: Encounter only those syn-
tax errors unique to Applesoft after using this program to
convert any Integer BASIC source.

- Disk Append: Merge any two Integer BASIC sources into a
single program on disk.

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

- Applesoft Update: Modify Applesoft on the disk to eliminate
the heading always produced when it is first run.

- Binary Copy: Autornatically determines the length and star-
ting address of a program while copying its binary file from
one disk to another in response o a single keystroke.  $9.95

Solitare — Old European peg game, played by one (similar
to Chinese checkers). Object — to finish with last peg in
center.

Charles B. Smith $9.95

Water The Flowers — Math (add., subt.,, mult,, div,.) grades
1-6. (disk)

Judy Pegg $19.95

Cateh The Pig — teaches the cartesian coordinate
system.Educ. game, upper grade school level, 1-4
students, many levels of play. Disk or tape.

Judy Peqg $16.95 (disk) $9.95 (tape)

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

Saucer Invasion, Space Maze, Starwars, Rocket Pilot:
Written by Bob Bishop Each $9.95

Hardware

Light Pen with seven supporting routines. The light meter
\akes intensity readings every fraction of a second from 0 to
588. The light graph generates a display of light intensity on
the screen. The light pen connects points that have been
drawn on the screen, in low or high resolution, and displays
their coordinates. A special utility displays any number of
points on the screen, for use in menu selection or games,
and selects a point when the light pen touches it. The
package includes a light pen calculator and light pen TIC
TAC TOE. Neil D. Lipson's programs use antificial in-
telligence and are not confused by outside light. The HIRES
light pen, only requires 48K and ROM card $34.95

TO ORDER
Send Check or Money Order to:

P.O Box 273
Plymouth Meeting, PA 19462

PA residents add 6% sales tax.

U.8. and foreign dealer and distributor inquires invited
All programs require 18K memeory unless specified




6502 Bibliography: Part XX

Dr.William R. Dial
438 Roslyn Avenue
Akron, OH 44320

584. MICRO 17 (Octaober 1979)
Peck, Robert A., “SYM-1 6532 Programmable Timer," pgs.
55-58.
The 6532 programmmable timer is useful as a backup timer
or as a loop controller.
Kintz, Robert 7., “A Real-Time Clock for OSI Disk Systems,"
pgs. 59-60.
Dial, William R., *‘6502 8ibliography: Part Xi1" pgs. 61-62.
About 70 more references on the 6502.

595. Applesauce 1, No. 1 (March 1979)

Onhrbach, Jeffrey,“The 6502 is Stacked,”" pgs. 5-6.
Discussion toward understanding those OP-Codes affec-
ting the machine stack of the Apple.

Wigginton, Randy, “Apple’s Bootleg Assembler,” pgs. 11-14.
Documentation for the program 'Randy's Text Editor and
Weekend Assembler (Ted I1)."

596. Applesauce 1, No. 2 (April 1979)

Hyde, Randall, “Loaded and Gone,” pgs. 5-6.
How to make your own “load and go' tapes for the Apple.

emrich, Dick, “Simple Sort,” pg. 8.
A simple bubble sort for the Apple.

Curtis, Franx, “Numerical Control Programming.” pgs. 11-12.
Related to the control of machine tools.

Baker, Dwight, “The Assembly Line,” pgs. 15-16.
A tutorial using Randy's Assembler.

Anon., “Docu-Prog: Lazer's Text Editing System,” pgs. 16-18.
Documentation for the Lazer Text Editor.
597. Applesauce 1, No. 3 (May, 1979)

Walls, William, “Yes, Virginia, You CAN Save Data,” pgs. 4-6.
A tutorial on Data Storage Methods.

Hyde, Randy, "The Apple Monitor—Part 1," pgs. 8-9.
Dealing with the many uses of the Apple Monitor.

Irvine, Al, "Docu-Prog: Program Compare," pgs. 10-11,
Documentation for PROGRAM COMPARE which compares
the listings of two programs.

Paymar, Dan, A Disc Write Protect/Enable Override Switch,”

24:72 MICRO -- The 6502 Journal

pg. 12.
A simple hardwars modification for your Apple Disc.
Anon., “Chans,"” pgs. 14-16.
Apple Il ASCll CHART; Apple Integer Basic HEX
Representation-Numerical Order; Hex Representation
Chart-Alphabetical; Vector Table Address Chart.

598. Applesauce 1, No. 4 (June 1979)

Curtis, Frank, “Dr. Memory—A New Text Processor,” pgs. 5-6.
A review.

Hyde, Randall, “Single Disk Text File Transfer,” pg. 8.
Transfer a text file with only one disk drive.

Anon., “LISA: What is an Interactive Assembler Anyway?"’
pgs. 89.
A review of LISA.

Lu, Ron, “Docu-Prog: Beneath Apple Manor,” pgs. 10-11.

Documentation and Review of “Beneath Apple Manor.” an
adventure type game.

Anon., “Apple |l Mini-assembler F666G,"” pg. 12.
How to use the mini-assembier.

Haefner, Mike S., “Processor Status Register ‘P',” pgs. 13-16.
Discussion of the processor status register and chart of
flags.

Spurlock, Loy, “"Hex Representation Chart,” pg. 13.
Discussion of the Apple Token Chart.

Anon,, “Zero Page Chart,” pg. 14.

Discussion of the contents of the Appie page zero.

Anon., “Apple Il 6502 OP CODE Chart,” pg. 15.

Chart showing the codes for diiferent types of addressing
on the 6502.

Anon., “Integer Basic Internals,” pg. 20.

List of variables used by basic; integer basic routines.

Anan., "Useful Basic Pointers,” pg. 22.

Discussion and list of addresses.
Tognazzini. Bruce. “Apple Basic Interpreter Instruction Set,"
pg. 22.

Names and addresses.

Anon.. “Apple DOS Symbol Table,” pg. 27.
Names and addresses.
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599. Applesauce 1, No. 5 (July/August 1979) Floster, Alan D., “Assembly Language Applesoft Renumber,”
pgs. 27-29.

n fi icities.”" 813
Lemens, Vernon Jr., “Superchip Eccentricities,” pgs. 8-13 A very fast renumber program.

A tutorial on the Superchip for the Apple.
Bruey, Alfred J., “Performing Math Functions in Machine
Language,” pgs. 30-31.

Math for the KIM-1.

Hooper, Philip K., “TSAR: A Time Sharing Administrative

Anon., “New Product Releases,” pgs. 10-11.
Description of the Dan Paymar lowe case chip, the Univer-
sal Parallel card, the Apple bulletin board system, etc.

Anon., “Original Apple Corps' Program Library,” pgs. 16-17. Routine for the KIM-1." pgs. 35-41.

Program Kbrary. Tsar is a super monitor which supports time-sharing for the
Lenz, John and Spurlock, Loy, “‘From the Forum,” pgs. 20-22. KIM.

A few Calis-and JSR's for the Apple. Dennis, Jim, “Interfacing the CI-812 to the KIM,” pgs. 43-44.

Diay. Robert, “The Assembly Line: Page List Program,” pgs. The Percom CI-812 contains a full-dupiex data terminal in-
23-24. terface and a fast cassette (2400 baud).
Page List is 2 machine language routine to list twenty lines

Hill, Alan G., “Ampersort,” pg. 45.
A corrected listing for this fast sort routine.

Leary, Richard A., “"SYM-1 Baudot TTY Interface,” pgs. 49-54.
Teletype with your SYM-1.

Rowe, Mike (staff), “The MICRO Software Catalog: XIV," pgs.

55-56.
Six new programs for 6502 devices are reviewed.

at a time.

Amromin, Joel L., “Apple Il Slowlist,” pgs. 24-25.
Paddle-controlled slowlist program.

Hyde, Randy, "UCSD PASCAL,” pg. 29.
A short tutorial on PASCAL for the Apple.

600. Byte 4, No. 11 (November 1979)

Partyka, Dave, “Shape Table Conversion for the Apple I, pg.
83.
Hints for using shape tables.

Irwin, Paul, "Alarming Apple,” pgs. 59-80.
Teach your Apple to respond to errors with an alarm and
keyboard lockout.

Dial, William R.. “6502 Bibliography: Part XIV,” pgs. 61-62.

Govind, P.K., “Interfacing the PET 10 a Line Printer.” pgs. Fifty-five more references in the 6502 literature.

98-102.
interfacing the B-bit user port on the PET 2001, including - f
software program ““PRINTSCREEN." 604. Control Engineering (October 1978)
Faust, Gregory, “Programmable Controller Offers Fiber Optic
601. Creative Computing 5, No. 11 (November 1979) Data Link for Remote 110, pgs. 53-54.

Heuer, Randy, “PET Software from Creative Software,” pg. 46, Both the fiber optic interface and the remote I/O use a 6502
Five; progra‘ms RSt ) J i microprocessor for communication purposes.

Daro, Paul, “A Home Control System," pgs. 54-59. 605. Rainbow 1, Iss. 9 (October 1979)
Description of the use of the Introl X/10 system marketed Fleming, Jim, “Updating the ARESCO DMS.” pgs. 7-16.
by Mountain Hardware. ] /
An improved file management system.
Yob, Gregory. “Personal Electronic Transactions,” pgs.
183-185.
This month’s column discusses Software in ROM; some

Vermebhr, Jay, “An Apple Recorder Box,” pgs. 19-20,
A very useful box to use between the Apple and the tape-

graphics gizmos: animation routines, etc. deck.
Anstis, Stuart M., "Rocket Lander in Lo-Res Graphics,” pgs.
602. Stems trom Apple 2, Iss. 10 (October 1979) 21-24.

Hoggatt, Ken, "'Ken's Korner," pg. 3. A game in Appie ll Applesoft.

A short tutorial on Pascal with sample routines.

Keyes, Pat, “ROM Applesoft Il Vector Chart,” pgs. 4-5.
Machine language subroutines and keywords.

806. The Paper 2, iss. 8 (October 1979)

Wachtel, A., and Szepesi, Z., "Pythagorean Triplets
Revisited," pgs. 12-17.
Newman, Wil Il, “File Handler,” pgs. 6-9. A program for the PET.

Routirie for handling files. Costarakis, Dennis A., “A Screen Dump Subroutine for Use

with the 2022/2023 Printers,” pgs. 23-24.

803. MICRO, No. 18 (November 1879) Routine for the PET

Wells, George, “'Dual Tape Drive for SYM-1 Basic,” pgs. 5-7. 607.Personal Computing 3, No 12 (December 1979
Make your SYM-1 Basic work with two tape recorders and VTR i { )
manage tape cassette files. FO(T:DGS‘ John L-i “Applesoft ‘COl;\‘I\_/erSIQnS{" Rgn I10 ok
onversion of a program in asic to esoft Basic.
Murphy, S. R, “Some Useful Memory Locations and p 9 ) _pp i
Subrodtines for OSI Basic in ROM." pgs. 9-10. Whack, Margaret, “Create Your Own Periodical Guide," pgs
Where some important subroutines reside in OSI Basic. 69-70. ! ) X
¢ 1 Catalog your favorite computer magazine articles.
Hawthorne, Alan R., “A Tape Indexing System for the PET,
pgs. 11-13. 808. Recreational Computing 8, No 3 (Nov/Dec 1979)
Rapid indexing of the PET cassette.
. — Carpenter, Chuck, “Apple II's Three M's,” pgs. 28-31.
Swanson, Mark, “Subroutine Parameter Passing,” pgs. 14-15. More on Memory, Monitor and Machine language.
A technique to facilitate passing parameters 1o i
subroutines. Bruey, Alfred J.,"Making Music on the PET,"” pgs. 49-51.

. i d 7 Software and hardware for a musical PET.
Bishop, Bob, “Apple Il Hires Picture Compression,” pgs.

17-24. _ ) h ) 609. Kilobaud Microcomputing No 36 (December 1979)
How to put several times as many hires slides on a single i e
disk as previously done. Used in Bob Bishop's Super Slide Lindsay, Len, “Pet-Pourri,” pg. 12. :
Show. Discusses Commodore Word Processor and Printer,

Games, Graphics programs.
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Lancaster, Don, “Lowercase for Your Apple II," pgs. 34-42.
Now for the software to complete this two-part article.

Haehn, Lou, “Chess | for the Apple (I, pgs. 46-52.
Writing a chess program for the Apple Il.

Lary, Richard A.,“Reverse Video from OSI’s 540 Board,” pgs.
128-129.
Black on white to enchance graphics displays.

David, D. J.,PET's Machine Language Monitor,"” pgs. 134-140.
A review and analysis of the PET Monitor.

610. Call Apple 2, No 8 (October 1979)

Cahill, Gerald, "Auto Number,” pgs. 5-8.
A program to automatically number Applesoft programs as
they are input.

Foote, Gary A., “Muitiple Disk Catalog," pg. 11.
A special program to read catalogs off Apple disks for entry
into File Cabinet.

Merchant, Fred, “Instructions for Running Multiple Disk
Catalog,” pg. 13.
Detailed instructions for running Diskcat.

Barnes, Keith Allen, "“File Cabinet Improvements,” pgs. 13-14.
Fixes 1o make this program work better on the Apple.

Golding, Val J., “So Who Needs Applesoft (Revisited),” pgs.
15-16.
A tutorial for the Apple including INT BASIC VAL FN SUB-
ROUTINE.

Corsetti, Vince, ‘‘Self Writer,” pg. 18.
This program performs the equivalent of an exec file
without using DOS.

Reynolds, Lee, “Loglcal Variables in Apple Il Basic,” pgs.

21.22.
A tutorial.

Golding, Val J., “Exec File Shortcut,” pg. 24.
A short program to create a text flle that when EXEC'd
would BLOAD a binary program, set HIMEM, and Run a
basic program.
Golding, Val J., “Flash Card Modifications,” pgs. 24-25.
How to provide different data sets from a disk to run the
Flash Card Program.
Krantz, Bill, “Write -Apple,” pgs. 26-27.
All about using the High Speed Serial Card with Integral
Data IP 125/225 printer.
Hockenhuti, James L., “Simulating a Two-Dimensional Matrix
from Integer Basic,” pgs. 30-31.
A new way of handling Hi-Res programs.
Alex, Steve, “Applesoft (I Firmware Card Hi-Res Routines,”
pgs. 33-34.
How to use the hi-res graphics routines available on the Ap-
plesoft 1l firmware card from assembly programs.
Garson, David B., ""Poor Man’s PRINT—USING Program,” pg.
34.
A useful utility routine.

611. Fort Worth Apple Users Group 1, No. 4, {October 15, 1979).

Meador, Lee, “Interrupt Daisy Chain,” pg. 2.
An explanation of dalsy chain interrupts.

Meador, Lee, ““Disassembly of Dos 3.2, pg. 4-14.
Disassembly program.
€12. Stams from Apple 2, Issue 11 (Nov. 1979)

Dolema, Nels, “Worm,” pq. 4.
A new version of the “WORM" with paddie control.
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613. Abacus |) Newslatter |, Iss. 11 (Nov. 1879)

Anon, “DOS 3.2 R.H.D.,” pg. 2.
Addresses and functions of DOS 3.2 for Apple.

Howard, Clifton M., “Hex/Dec Conversion Chart,” pg. 5.
Poor Man’s Ti programmer.

Howard, Clifton M., "Diablo Character Values,"pg. 6.
Useful table for Apple owners using the Diable printer.

Howard, Clifton M., “Interpretation of Memory,” pg. 7.
Apple Il Basic Integer Memory Interpretation.

Freeland, Bruce, “Plotting Algorithm,” pg. 8.
Apple Il page | layout and map.

Yee, David R., “Stop that Blinking Cursor,;; pg. 12.
Now you can jazz up your own programs with a custom Cur-
sor.

Anon, “Disk Access Update,” pg. 12.
A fix for a previous routine.

Staff, “Centrol Character Show,” pg. 12.
Show up those hidden control characters.

614. The Target, (Nov/Dec 1878)

Anon, "Basic Short Cut,” pg. 2-4.
This routine automatically inputs characters to the Basic
Interpreter thus freeing the user of some drudgery of enter-
ing programs, into the AIM 65.

Buttertield, Jim, “Inside Basic-Tokens,” pg. 4-8.

Key addresses, zero page usage, ROM organization, etc. for
the AIM 65.

Bressen, Steve, “Roll,” pg. 9.
Program to scroll a message onto the AIM-85 display.

615. Southeastern Software Newsletter, No. 14, (Nov. 1979)

Anon, “Length and Starting Address of Binary Files,” pg. 4-5.
How to fing binary program addresses in your Apple.

Anon, “El Cheapo Pascal Lower/lUPPER CaseWriter,” pg. 57.
A tutorial Pascal program.

Carpenter, Chuck, “Game Paddle /O Applications,” pg. 7-9.
An informative “How to” article.

The Apple Shoppe 1, No. 4, (Nov. 1979).

Van Winkle, Don, "Hi-Res Artillery Game," pg. 4-8.
A HiRes game of artillery, shooting over random terrains at
the enemy gun.

Weliman, Chuck, "Easywriter—Text Editor Review,” pg. 10-11.
A rather favorable review of this text editor.

Anon, “Plotting Functions,” pg. 12-14.
A tutorial for the Apple.

Welman, Chuck, "A Review of 'APPLE DOC'," pg. 15.
Usefu! Utility to aid programmers.

Anon, “String Magic," pg. 16.
All about strings.

Smith, David E., “Language Lab; Apple Pascal,” pg. 17-22.
A tutorial on Pascal with program examples.

Crouch, Blli, “Apple Text Editors,; pg. 23.
Reviews Applecations Unlimited Version 2.2, with Apple Pie
Text Editor and The Word Weaver.

Crouch, Bill, “Apple Il Text Processing System,” pg. 27-28.
A review of this text editor and assembler.

617. Appleseed Newsletter 1 No. 12 (Dec. 15, 1979)

Hyde, Bill, “International Apple Core,” pg. 1.
The International Apple Core is being formed as an
organization to provide software, information and other ser-
vices to the Apple user. Officers include Val Golding, Ken
Silverman, Dave Gordon, Nell Lipsan, etc.

May, 1980
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618. Apple Blts (Dec. 1979)

Geier, Bob, "‘Basic Errors?,” pg. 3.
How to rewrite your disk commands on the Apple.

Anon, “Rumor Mill," pg. 3.
The new Radio Shack TRS-90 will probabally be based on
the new Motorola 8808 microprocessor. The Apple Il may
choose this chip or a new chip by MOS Technology. There
is an unconfirmed rumor that Heath will discontinue pro-
duction of the h-8.

619. Byte 4, No. 11 (Nov. 1979)

Anon, “Free Newsletter,” (Nov. 1979)
Hands On! is a free newsletter published three times a year
for science and technology educators and the initiat issue
contains an article “A Biased Introduction to the World of
the 6502 Mlicroprocessor.”

820. Fort Worth Apple User Group Newsletter, No. 5 (Nov. 15,
1979)

Cabhill, Gerald, “Auto Number,” pg. 1.

Meador, Lee, “DOS Disassembly,” pg. 2-16.
Listing of the assembly language for the DOS 3.2. Also a
detailed listing and explanation of the RWTS Routine.

Meador, Lee, “Drawer-for Hi-Res Pictures,” pg. 17-19.

Hoyt, Jim, "‘Special Subroutine,” pg. 19.
Subroutine to allow prohibited characters like commas,
etc. in string inputs.

621. Contact No. 6 (Oct. 1979)

Anon, “{nvisible Writing,” pg. 5.
How to plot one page of graphics while displaying the
other.

Anon, “DOS Update for Dual Drive Users,” pg. 6.
improve the DOS 3.2 by updating to 3.2.1 on the Apple.

Anon, “Dollars and Cents,” pg. 8-9.
Formats numeric output on the Apple to a dollar and cents
format.

Anon, "“Restore to Line Number,” pg. 8-10.
A demo of how to do a RESTORE statement to a panticular
line number, on the Appile Il

Anon, “What Interface Card is in this System, Anyhow?”, pg.
10.
With this pregram, CONFIG, it is possible to tell just what
interface is in a particular slot.

622. Rainbow 1, Iss. 10 (Nov. 1979)

Deardon, Dr. Hinkley W., “From the Pits,” pg. 15-16.
A two bit serial interface for the Selectric typewriter.

Wachtel, A. and Szepesi, Z., "The Development of a Basic-
Program.” pg. 8-11.
Illustrating the many ways in which a seemingly simple pro-
gramming task on the Apple can be improved.

Laudereau, Terry L., ‘“‘Pokeing Machine Language from
Basic,” pg. 17-18.
A tutorial article on entering machine language into the Ap-
ple Il
Wagner, Roger, "Fast Moves in Applesoft,” pg. 19-20.
How to use the MOVE routine present in the Monitor by
calling from Applesoft using a special routine.

Wagner, Roger, “One Less Error,” pg- 19-20.
How to keep Apple’s Integer Basic programs from bombing
when dealing with an address greater than 32767.
623. Apple Peelings 1, No. 3, (Nov. 1979)

Anon, “November DOM (Disk of the Month),” pg. 3.
A dozen good programs pius Library List 10-79, the latest

May, 1980

listing of the SF Appie Core's complete library as of the last
of October, 1979.

Johnson, Allen, “What s 1t2,” pg. 4.
A short routine to identify the DOS 3.1 or 3.2 on Apple
diskettes.

Fisher, Frank E., “Slot =+ s as Variables,” pg. 4.
Specifying 1/O slots in the Apple as varlables ang using in
programs.

624. The Paper 1, No. 3 (Nov. 1979)

Lee, Arnte, “Clocks and Timers,” pg. 4.
How to use the microprocessor clock in the PET touse ina
timer or real time clock.

Anon, “Screen Display and Cursor Positioning,” pg. 7-9.
A short tutorlal for the PET.

Anon, “To Write a Character String to the Screen,” pg. 9-10.
Short tutorials on this and a number of other short PET
routines.

Anon, “PET USER GROUPS," pg. 15.
A list of about 40 user groups for the PET.

Szepesi, Zoltan, “Using the Monitor Subroutines,” pg. 16-21.
A tutorial to show how the PET actually runs programs.

625. Apple-Com-Post No. 4 (Nov. 1979)

Anon, “Software Tups and Tricks,” (in German), pg. 7.
All about handling numbers on the Apple.

626. Call-Apple 2, No. 9 (Nov./Dec., 1979)

Greenfarb, Sandy, “Internal Structure of Integer B asic," pg.
5-10.
A tutorial on Integer Basic.

Golding, Val, “Why Variables,” pgs. 11-12,
Why replace numeric constants with variables in both Ap-
ple Integer and Applesoft.

Hyde, Randall, “The Assembly Line,” pgs. 14-17.
Benchmarking Sweet 16 with 6502 Assembly Language.
6502 Machine code runs 5-7 times as fast as Sweet 16 but
Sweet 16 code requires only about half as much memory to
perform an equivalent function, on the Apple.

Sedgewick, Dick, "Sedgewick Plays it Straight,” pgs. 18-20.
A tutorial dealing with the consequences of tokenizing, etc.

Golding, Val, “Basic Memory Move,” pg. 23.
A hex memory move program for the Apple, and a cor-
responding one in Decimal.

Cox, Ross E., “Lile with an Apple,” pgs. 30-34.
All about how to make Life more enjoyable by improving
The Game of Life on the Apple.

Hilger, Jim, “Apple Gaming: Playing Card Generation," pgs.
39-45.
General purpose routines that will generate hi-res images
of playing cards.

627. Stems from Apple 2, Iss. 12 (December 1979)

Reinhardt, John, “President’s Message,” pg. 1.
An announcement about the newly formed “International
Apple Core Club” to which individual User Groups may
subscribe.

Stein, Greg, “Circles,” pg. 3.
A short circle drawing program.

Anon., “The Twelve days of Christmas,” pg. 3.
A program which prints the traditional Crhristmas song.

Ward, Dennis, "'Do Your Words Runneth Over?," pg. 4.
How to avoid split words, bad spacing, etc.

Doeleman, Nels, “The Appl-Ogical Way to Arrange Numbers
in DEcending Order,” pg. 5.
Program to arrange numbers.
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SYM=1

INTERACTIVE TRACE/OEBUG
MONITOR ENTENSION COMMANDS

MONEX:" " "NEW COMMANDS:*Disassem-
ble *Relocate ‘Find *ASCl) dump *"Trace
(Sym-Bug) *Checksum calculalor *BRK
set/delete *More

SYM-BUG: Trace with dissassemble and
register list; skip and continug subcom:-
mands. BRK and Single Step.

PRICES: CASSETTE 81595 jat $200 or
$3B00)EPROM (2716-5V) {at $F000) $49.95
Commented Source $9.95 Cuslom
assembly: add $2.00. User Manual separate-
ly: $5.95 (applicable to purchase). All 1st
class PPD continental U.S. Other add $2.50

OTHER PRODUCTS: AIM — SYM — KIM
““Optimized” software for Optimal
Technology’s EP-2A prommer. includes
erase verlfy and full prompting. Let your
computer do the work. Includes listing,
cassette, instructions. Specify system.
$49.95
**"Complete hard-and software interface
for Texas Instruments 12/20 column thermal
printer. Requires one eighl bit port. Perfect
for dedicated control applications. Com-
plete schematics, listings instruction.
Specify system. $3.95

J Holtzman

6820 Delmar, 203
St. Louls, MO 63130
314-863-5209

Progressive
Computer
Software

405 Corbin Road
York. PA 17403

PRESENTS
the
MACHINE LANGUAGE
EXTERMINATOR

Get rid of those bugs the way the experts
do. Our TEMA program allows you to
easily locate errors in any machine
language program.

ASCIl or hex strings can be located,
registers and memory locations
displayed. plusmany other features that
are invaluable for debugging.

Available now on casselle or disk. 48K
Apple required.

Cassette—$19.95 Disk—$24.95

APPLE ONLY

Also AvallabIeCasse“e Olsk

One-Arm Bandit (32K) 9.95 14.95
Card Shark (INT) 7.95 9.95
High Roller (Applesoft) 7.95 9.95
Hi-Res Sub Game (32K) 14.95 18.95
Adult Games Pack 795 9.95
Trend Line Analysis

(48K, Applesoft & ROM) 9.85 14.85

CUSTOM PROGRAMMING

We specialize in custom software. Modifica-
tions to existing programs or completely
specialized to suit your needs. Write for details.

Announcing
The Micro
LIMERICK
CONTEST

You could win a free 1-year
subscription of MICRO if your
limerick is judged to be the
best by our staff.

The American Heritage Dic-
tionary defines a limerick as:
“A light humerous or nonsen-
sical verse of five lines with the
rhyme scheme aabba”. For
those of you who may not have
been English majors, here is an
example:

There was a young princess
from Niger,
Who smiled as she rode on a
tiger.

They returned from the ride
With the princess inside
And the smile on the face of

the tiger.

To win our limerick contest, all
you have to do is come up with
an original 5-line verse about
MICRO.

Shouidn’t be too tough, right?
Winners will be judged on
creativity, originality, and
above all, humor. Remember to
follow the rules of a limerick,
and no cheating by using the
same word to end the first, se-
cond andlor fifth lines! And
please, keep them clean.

The winning limerick will be
published in the September
issue, along with some
honorable mention runners-up.

Please send all entries to:
MICRO LIMERICK CONTEST

P.O. Box 6502
Chelmsford, MA 01824

The Age of |
Affordable |
Computing

TERMINALS Q
Has Arrived.

HAVE
YOU

OSI C4P
32 64 CHARACTER LINES $750.00

CAT by NOVATION 300baud $179.00

SERIAL PORT MODIFICATION $75.00
of C4P Color by us

ATV Microverter $35.00

0SS! C4P Color Cassette
V T 52 Teminal Simulator Prog. $19.95

fuy separa $1,058.95

you supply and cassette recorder)

or your complete checked out as above

VIS2 B985

see this @O SCIENTIRG

dealer today! & 4
computensHor VB

Boston Cambriage
580 Comm Ave. 288 Nortoik St,
(acress rgmB U ) nearM 1 T )

247-0700 661-2670
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Bi-directional Scrolling 23:31 William L. Tayior
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Roadrunner—A Math Drill for Second Graders 247 Editor's Note: Use this index as a guide to material which is of
Peter A. Cook interest to you. Remember that most of the articles and features
Lower Case and Punctuation in Applesoft 24:45 under the ‘General’ heading apply to 8502 systéms in general.
James D. Childress Also, many articles and programs which are classified for one
An Edit Mask Routine 24:53 systemn may be readily modified and/or adapted to another
Lee Reynolds system.
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Missing MICRO Information?

MICRO is devoted exclusively to the 6502. In addition, The BEST of MICRO Volume 1 contains ali of the
it is aimed at useful, reference type material, not just significant material from the first six issues of MICRO,
“fyn and games”. Each month MICRO publishes ap- covering October/November 1977 through
plication notes, hardware and software tutorials, a August/September 1978. This book form Is 176 pages

continuing hibliography, software catalog, and so long, plus five removeable reference cards. The -
forth. Since MICRO contains lots of reference material material Is organized by microcomputer and almost
and many useful program, most readers want to get every article is included. Only the ads and a few
the entire collection of MICRO. Since MICRO grew ‘dated' articles have been omitted. Surface. . .$7.00
[ very rapidly, it quickly became impractical to reprint {Now in third printing!] Air Mail . . .$10.00
' back issues for new subscribers. In order to make the
oider material available, coilections of the reprints The BEST of MICRO Volume 2 covers the second six
have been published. issues, from October/November 1978 through May
1979. Organized by microcomputer, this volume is 224
: [A fimited number of back issues are still available pages long. Surface. . .$9.00
from number 7 to 18 and 20 to current. There are no Air Mail. . .$13.00
19's left. Use the order form in this issue.]
The BEST of MICRO Volume 3, covering the twelve
For a free copy of the Index for Volumes 1 and 2, issues from June 1979 through May 1980, will be over
please send a self-addressed, stamped envelope to: 400 pages long. It Is scheduled for late summer 1980.
' ' BEST of MICRO, P.O. Box 6502, Chelmsford, MA 01824, The-price is still to be determined. =,
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NEW APPLE Il | APPLE Il PLUS SOFTWARE FROM
ON— LINE SYSTEMS |

TIRED OF BUYING GAMES THAT BECOME BORING AFTER A FEW HOURS OF
PLAY? ON—LINE SYTEMS IS DEDICATED TO DELIVERING SERIOUS SOFTWARE
FOR THE DISCRIMINATING GAMESMAN. THESE PRODUCTS HAVE BEEN SIX
MONTHS IN DEVELOPMENT AND PROVIDE THE QUALITY AND SPEED POSSIBLE
ONLY THROUGH MACHINE LANGUAGE! |

ALL NEW
HI-RES ADVENTURE (*‘MYSTERY HOUSE"")

What is an adventure game? According to the dic-
tionary, an adventure is a hazerdous or daring enter-

_ prige; an exciting experience; to risk, hazard, to venture
on. One who goes on an adventure is a venturer. A
seeker of fortune in daring enterprises; a speculator. In
assence, an adventure game is a fantasy world where
you are transported, via your own computer. You are
the key character of the fantasy as you travel through a
land the likes of which you will find in books that take
you, through your imagination, to the world it is
creating.

Through the use of over a hundred Hi-Res pictures you play and see your adventure. You communicate with HI-RES |
ADVENTURE in plain english (it understands over 300 words!) All rooms of this spooky old house appear in full Hi-Res ||
Graphics complete with objects you can get, carry, throw, drop, or ?.

In this particular HI-RES ADVENTURE game, you are transported to the front yard of a large, old victorian house. Whem
you enter the house you are pulled into the mystery, murder, and intrigue and can not leave until you solve the puzzles.
Your friends are being murdered one by one. You must find out why, and who the killer is. Be careful, because the
killer may find youl As you explore the house there are puzzies to be solved and hazards to overcome. The secret
passage-way may lead you to the answer.

ALSO NEW FROM ON—LINE SYSTEMS

SKEET/TRAP have become Olympic shooting sports and and obsession among Scatter-gunners all over the world. |
These games are the All-American although they have become international. I

SKEETSHOOT allows one to five shotgunners to test their marksmanship as they fire from the eightprescribed |
positions on an official NSSA skeet firing range. Each position provides a new perspective of the field with the pigeons )
travelling at different angles. At each position a pigeon is launched from one side of the field and then the other. At :
certain positions, pigeons are launched from both sides of the field simultaneously. This is a true game of skill,
simulating skeet shooting down to the last detail.

TRAPSHSOT TR onegto flve shotguriners 1o ON—LINE SYSTEMS, 772 NO HOLBROOK, SIMI, CA 93065
test their markmanship. The trap firing range SEND T0:
has five positions where the one to five players
shoot from. Each player is at a different

location on the field. The challenge is to shoot QUANTITY TOTAL |
pig_eons out of the sky whiqh Iaun_ch at rgndom 'Hi-Res Adventure/Disk $24.95 |
trajectories. The challenge is to hit the pigeons
while they are still in gun range. Skestshoot/Cassette $14.95
SKEETSHOOT and TRAPSHOOT both allow [ TrapshootiCassette 5 9.95
you to control the size and speed of the pigeons Skeetshoot/Disk $19.95 ]
and the width of your shotgun spray. Realistic - i
sound-effects and HI-RES animation combine Trapshoot/Disk $14.95
to make this simulation unparrelled for the AP- Hi-Res Adventures & Skeatshoot/Disk  $37.50 %I‘-
PLE.
Subtotal |
DEALER INQUIRIES INVITED! bl o
Payment: Check___ 6 % tax (Calif.) |
ALL SOFTWARE SHIPPED SAME DAY. Wisim iiza s Shipping [ #1.00 J
PHONE ORDER: (805) 522-8772 Expires: Total |
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| +WHITE-ON! Professtonal- Ward Processing lets you edil, move, delete,

| find, change and repeat any body of text, merge and save an disk. Does

{io right-justified margins, cenlering, page numbering. You can enier name

| & address onto form letiers when printing. Edil and merge any text disk

| file—even liles not created by WRITE-ON—and spool texi to disk for let-
ter prinling or editing. Chain up to 100 files in a single printer run.
Needs Applesoit ang 32K.

| On Disk with operating manual . ... ........................

FILEMASTER | Here's a powerful data Jile manager giving you two pro-
grams—FORMAT & RETRIEVAL. It handles everything trom phone lists
to legal abstracis. You can design your own data structure with up to
500 characters per record and up to 15 searchable fields in any com-
bination. Needs 32K. 8n Disk ......... ... ... ... .o... $49.95
| FILEMASTER Il Has all the same {ealures of FILEMASTER { plus allows

‘ for 1otaling, advanced math routines, more powerlul print formatting,

| larger data lields, and disk-to-disk transfers .............. ... $99.50

. +Space (Edu-Ware) Six programs form a unique epic game series.

Y Multi-faceted simulation of lite in interstellar society. You and opponanis
must make life & death decisions. Keeps track ol your progress from
one game 10 next. Needs 48K and Applesoft ROM. Disk ......... §29.85

Pol 0'Gold | or our All Naw Fot 07 Gold 1. A collection of 49 programs
for 18K Apple. Everything from Logic to action games. Qnly 2 buck a
gams. Specily | or 1l

Price each: Tage 849

+Adventure This original, full-function game is the same as ihe one
developed for large mainframes. Fight off pirates and vicious dwarfs.
700 Iravel options, 140 locations. 64 objects. Needs Applesoft ROM
&4BK.Disk .. ... . e $29.85

32K Disk Inventory: Use stock numbers, description, vendor, record of
purchase and sales date, amount on hang, cost & sell price, 1otal valus.

Holds up to 300 items.
-l' ’ DISK. . .o oo e $40
+With Bill of Materials: Disk . . ... ....... ... ... ... ... .o $50
— . 32K Data Base Cross file for phone lists, bibliographies, recipes. Run up
1 to 9 lines of 40 columns each. Search by item anywhere.
- - S P $20
\L

24K Hi-Res Lile Simulation Conway’s equations on 296x180 screen. A
mathematical simulation to demo population growth with birth, death and
survival asfactors, Tape . ... ... ... .. . . ..., $10

16K Rainbow's Casino 9 gambling games: Roulette, Blackjack, Craps,
Horserace. Yahtzee, Keno, Siot Machine, Poker, and Acey-Ducey Needs

16K. Tape.............. $29.95 Disk.............. $34.95
16K Space War. You in your space capsule balile against the
compuler’s saucer . . . in hi-res graphics. Tapa ................ $12

]
P

16K Memory Verify Diagnostic routine 1o check range of memory. (ndi-
cales faulty addresses, dala in memory cell, and faulty data. Tape .... $5

. @
-—‘& b
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y - —— .-,J
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16K Appleadion Music synthesis composes original Irish jigs. Enter your
own music and save on tape or disk. Includes 3 Bach fugues.
Tape L e

+48K Edu-Pack (Edu-Ware) This package combines COMPU-READ—five
speed reading programs: three PERCEPTION games whare random
shapes and sizes must be matched; and STATISTICS for computing
Mean, Variance, Standard Deviation, and much more! Needs Applesoft
ROM.DISK . ... $39.95

+ 32K Sargon Il (Hayden) Here's Ihe program that came in third agains!
the big machines (mainframes and maxis) at Ihe 9th North American
Computer Chess Championship and placed first in the European
Microcomputer Chess Championships! Has seven levels ol play with
Levels O - 3 playing in lournament time. Need a challenge? This is it!!
Tape ... .......... ... $29.95 Disk ................ §34.95

16K Hi-Res Baseball (Programma lnternational) This animated simulation
ot 2 major league baseball game is for two players. The scoreboard is in
the lower lefl of screen with the '"throw pointer’* for directing a throw
in the lower right corner. Written entirely in machine language, the
action is quick and smooth, making il the finest simulation of its kingd.
LT | R e ety e SR AU $15.95

OTHER SPECIAL ITEMS FOR YOUR APPLE Il

VERSAWRITER This digitizer drawing board, complete with a powerful
software package on disk, lets you create any picture in color with high-
resolution graphics. 11's ideal tor mass graphics. You can trace, egit,
save and recall what you draw. (t's a simple-to-use system for studenis,
artists, engineers and graphic programmers. Has an 8% "'x11°" working
area. New applications added include: eText Writer 2dds text 1o your
piclures. You control size, color and direction of text; Elecironic Draw-
ing lets you create schemalics and includes commonly used symbols for
transistors, OPAMPS, and FETS: eDistance/Area lels you compute
distances on maps or area of any frame. Applesoft ROM and
32Krequired. .. ... ... §249.95
A0d §5 (U.S.) or $10 (Foreign) lor shipping.

Apple Maoniler Pesled Everything you wanted 10 know aboul the Apple
Monitor but couldn't ligure out. All the PEEKS, POKES, and CALLS ex-
plained in an easy-lo-understand form, written in plain English.
ORlY . .o e

Don’t see what you‘ve been tooking for, here? Then write far our FREE
SOFTWARE CATALOG. We're savirg ane just jor you!

To order. add $2 (U.S.): $5 (loreign) for shipping. California residems
add 6% sales tax. Sorry, we cannot ship to P.0. Boxes. VISA/MASTER-
CHARGE and BANKAMERICARD Welcomed!

Golden Plaza Shopping Center, Depl. 1A
9719 Reseda Blvd.. Northridge, CA 91324
Telephone: (213} 348-5580

+ =Apple Plus compalible
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FOOTBALL S 6.95 BLOCKADE $ 995
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DEPTH CHARGE § 8.95 BASKETBALL € 9.05 SLOT MACHINE £ 6.95

All orders include 3% postage and handling with a minimum ol
$1.00. California cesidents include 6% Sales Tax.

VISA MASTERCHARGE
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haE § SRR o O PET (S A TRACEMARK OF
HOME ACCOUNTING  5.9:35 COMMODORE BUSINESS MACHINES, INC.
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PROGRAMMA
INTERNATIONAL, Inec.

hi:l'
ﬂ
3400 Wilshire Bl ~
Los Angel A 90010 =
(213) 384-0579 @
384-111¢ ::1;';
[ 384.1117 i
% : U

SHOOTING GALLERY $ 9,95 Dealer lnquiries Invited




