A AIM SYM KIM APPLE ATARI PET OSI AlM SYM KiM APPLE ATARI APPLE KiM ATARI OSI AIM PET APPLE SYM KIM ATA/
T AIM SYM KIM ATARI APPLE PET OSI AIM SYM KIM ATARI APPLE PET OSI APPLE PET OSI AIM SYM KIM ATARI PET APPL
T APPLE ATARI KIM SYM AIM PET ATARLAPPLE OSLAIM SYM KiM APPLE ATAm PET OSI AIM SYM KIM ATARI APPLE Pt
T SYM KIM AIM ATARI OS! PET AIM SY QIM SYM ATARI PET OSI APPLE PET O¢
PLE ATARI KIM SYM OS! PET SiM KIM E ATARI OSI SYM KIM AIM KIM PET £
| PET AIM SYM ATARI KIM PET OSI A I KIM SYM AIM PET ATARI APPLE OS
A APPLE ATARI PET OSI AIM SYM KIM A _D. T APPLE SYM KIM PET ATARI APPLE ,
T OSI PET AIM SYM KiM APPLE PET 0S| PET SYM KIM ATAHI 08! PET AlM OSF APPLE PET 08! SYM KiM AJM PET APPLE O

A PET APPLE PET SYM KIM APPLE PET O
PET KI A!M SYM KIMA
CPLE RE T OSI PET ATAF

A PET SIM KIM AIM P, PETA
ARISYM KIM APPLE P M K!M

- A SY APPLE PETAPPLE K}‘M SYM APPLE PET OSI PET ATAF
M K.-'M ATARI PETKIM PET APPLE ATARI OS." PET SYM KIM ATARI PET APPLE ATARI OSI PET SYM KIM ATARI PET APPL_)

PET Keysort

matrix
printar

VI NIV A LA APFLE PELUSE ANV S TV A TARE AFFLE PE T USEUSEFET AFFLE ATART NIV S TIVE ATV FET STARLAET
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“LE ATAHI KIM SYM AIM PET A APPLE AT, SYM KiM ATARL APPLE PET C
TARIO P TAJ’MS fiﬁi{f ATARI PE | PET ELE& SIF
QTA I Y OS M Ki KIM AIM PE| QW SYM dEiA

“AIM SYM ATARI K!M PET OSI APPLE ATAHI AFPLE PET OSI PET APPLE ATAR:‘ KJ’M SYM AlM PET TARI APPLE OSI S
BLE ATARI PET OSI AIM SYM KIM APPLE ATARI PET SYM KIM ATARI OSI AIM PET APPLE SYM KIM PETA TARI APPLE AT;
{ PET AIM SYM KIM APPLE PET OSI PET SYM KIM ATARI OSI PET AlM OSI APPLE PET OSI SYM KIM AIM PET APPLE OSI FJ




Look To MTU
For 6502
System Expansion

#/ Micro Technology Unlimited
/ P.O. Box 4596, 841 Galaxy Way
603-627-1464

Manchester, N.H. 03108

Call Or Write For Our Full Line Catalog




softside
soitware

31595

PE

full featured mnemonic
assembler-disassembler

enter save load hst run
hst the secret basicROMs

DRIVING ACE-

% T2 ACTION PACKED VIDEO GAMES Y7 K

[~3.2]

PET BASIC BREAKTHROUGH

- Softside Software

presents
SYMBOLIC/STRUCTURED BASIC

X
:
:
:

E

At last, Symbolic/Structured Basic is
available for your PET 8-32K personal com-
puter! S-Basic is a pre-compiler that enhan-
ces the PET’s built-in basic monitor with the
addition of extra-control statements found
only in the most sophisticated computers.
WHILE ... GOSUB ... calls a subroutine as

... jumps to a subroutine unless the condition
is true. The IF ... Then ... ELSE statement al-
lows the programmer to command the
computer 1o execute instructions if the nor-
mal IF condition is not met.

Forget about line numbers, S-Basic al-
lows you to program naturally only narming
(numerically or alphabetically!) state-

ments that you will need to refer to, for ex-

long as a condition is true. UNTIL ... GOSUB

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

S-Basic includes an editor with full text ca-
pabilities, a translator/pre-compiler with its
own error messages, and the S-Basic loader.
These programs are recommended for disk-
based PETs. A printer is optional but sug-
gested. Cassette copies are available and
require two cassette drives. Comprehen-
sive instructions are included. Symbolic-
/Structured Basic package is available
complete for an intreductory price of
$35.95,

A AA A AR A AR A AR A ORI A A A Ok ddokok ok Ak

® WHILE.... GOTO....
e IF....THEN....ELSE
e 255 CHAR. LINES

A PET
PROGRAMMING ¢ SYMBOLIC OPTIONAL
BREAKTHROUGH °® LINE NUMBERS

e UNTL....GOTO....

305 RIVERSIDE DRIVE, NEW YORK, NEW YORK 10025
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PERFECT AIM

enclosures
group

ATTRACTIVE FUNCTIONAL PACKAGING
FOR YOUR AIM-65 MICROCOMPUTER
e Professional Appearance
e Striking Grey and Black
Color Combination
e Protects Vital Components

ENGINEERED SPECIFICALLY FOR MADE OF HIGH IMPACT STRENGTH
THE ROCKWELL AIM-65 THERMOFORMED PLASTIC
® All Switches Accessible e Kydex 100"
o Integral Reset Button o Durable
Actuator e Molded-In Color
e Easy PaperTape Replacement e Non-Conductive
EASILY ASSEMBLED AVAILABLE FROM STOCK
e Absolutely No Alteration e Allow Three to Four Weeks
of AIM-65 Required for Processing and Delivery
e All Fasteners Provided e No COD’s Please
e Goes Togetherin Minutes e Dealer inquiries Invited

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

NAME == — eqam =
enclosures
STREET__. S ——
. - group
STATE ZIP 771 bush street
B K —— = i i lifornia 9410

SAE 1:1 PLEASE SHIP PREPAID SAE 1-1(s) san francisco, california 94108

@343.50 each

Catilornia Residents Please Pay

$46.33 (Includes Sales Tax)

SAE 1-2 PLEASE SHIP PREPAID __ SAE1-2(s)

@ $46.50 each

California Residents Please Pay S !
$49.52 {Includes Sales Tax) TM Rohm & Hass Patent Applied For






PROGRESSIVE SOFTWARE

Presents
Software and Hardware for your APPLE

Missile—Anti—Missile (Apisft) $9.95
! oG ANT] MR f

\,
A

s

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 forecasting techniques: linear regression, log
trend, power curve trend, and exponential smoothing.Neil D.
Lipson $9.85

Single Drive Copyis a special utility program, written by
Vince Corsetti in Interger BASIC, that will copy a diskette us-
ing only one drive. [t is supplied on tape and should be load-
ed on lo a diskette. it automatically adjusts for APPLE

memary size and should be used with DOS 3.2 $19.85

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 fit, least 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 Bidrs, Gen. Typing, 8asic Language and
User Supplied. Diskette. Written by Wm. A. Massena. $19.95

Apple Menu Cookbook index-accessed data storage/retrieval
program. Recipes stored, umtimited lines per entry. Easy
editing. Formulated after N.Y. Times Cookbook. Other usefu!
features included. Written by Wm. Merlino, M.D. $19.95

Maillng 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-

ditionat tem.

- Programs accepted for publication
- Highest royalty paid

Utility Pack combines four versatile programs by Vince Cor-
setti, for any memory configuration.

- interger to Applesoft conversion: Encounter only thoseé syn-
tax errors unique to Applesoft after using this program to
convert any Integer BASIC source.

. Disk Append: Merge any two Interger 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: Automatically determines the length and star-
ting address of a program while copying its binary file from
one disk to another in response to 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 8. Smith $9.95

Water The Flowers — Math (add., subt., mult,, div,.) grades
1-6. (disk)

Judy Pegg $5.95
Othello one or two players similar to chess in strategy. You

can win with a single move. Vince Corsetti’s program keep
board details and fiip piece. $19.95

Blockade lets two players compete by building walls to
obstruct each other. An exciting game written in Integer

BASIC by Vince Corsetti. $9.95
Saucer Invasion, Space Maze, Starwars, Rocket Pilot:
Written by Bob Bishop Each $9.95

Hardware

Light Pen with seven supporting routines. The light meter
takes 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. Nell D. Lipson's programs use artificial in-
teltigence 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 8% sales tax.

U.S. and foreign dealer and distributor inquires invited
All programs require 16K memory unless specified




Applesoft Il Shorthand

If you want to make Applesoft a little easier to use, try
this program which permits entire commands to be input
with a single control key. Since the command lookup is
table driven, you can select the keys to conform to your
own preferences. The techniques used provide a valuable
understanding of how to add your own modifications.

This routine allows a programmer to
type in an entire Applesoft command with
the use of one ¢ontrol key.

Overview

The routine Shorthand ties into the in-
put hooks at $38 and $38 (56 and 57
decimal) and uses a table inside the RAM
version of Applesoft . In Applesoft's
table, each command is represented as
an ASCI! string with the high bit off ex-
cept for the last character of the string
which has the high bit set. The routine
also uses a monitor routine to read a key.
If it is a control character, shorthand gets
an address from its internal table. If the
high byte of the address is 0, the routine
passes the control character back. If the
address is not 0 shorthand passes the
command stored at that location back.

Step 1 turns DOS off. Step 2 turns
Shorthand on. Step 3 turns DOS back on.
But OOS will not be on at the same time
as shorthand.

To use with ROM verston.

Shorthand could be adapted to run
with the ROM version of Applesoft Il.
The addresses in Shorthand woutd have
to be changed. | do not have access to a
ROM card and so do not know the ad-
dresses. But if the ROM version is just a
relocated RAM version, the addresses in
Shorthand and table just need $C800 ad-
ded to them.

Shorthand does not use all of the con-
trol keys because some have special
functions. These functions are shown in
Table 1. If you do not mind losing these

April, 1980

functions, these keys ¢an be used also.
The choices for which command is tied to
which key is shown in the program listing.
If you do not like my chaices, you can
change the command addresses stored
in Table 2. The addresses are for the RAM
version and will not work for the ROM ver-
sion.

Use Ot Shorthand

Shorthand is relocatable and can be
placed anywhere in memory. | normally
load it at $300—$3AE, which is where |
assembled it. But it can be placed
anywhere. Applesoft’s HIMEM: can be us-
ed to protect some upper memory.

Example:

A 32K system without DOS can have
Shorthand loaded at $7F51-7FFF and
then HIMEM: can be set to 32593.

So to bring up Shorthand use the follow-
ing steps:

1. LOAD and RUN the Applesoft
TAPE

2. Enter the monitor by pressing
RESET or do a CALL—151

3. Type
300.3AER
or type
7F51.7FFFR

4. Stan tape with Shorthand on it
and press RETURN, stop the
tape when it has loaded

5. Type
oG
Press Return
6. Type
POKE 11440

Press RETURN

MICRO -- The 6502 Journal

Allen J. Lacy
1921 W. Oglethorpe
Albany, GA 31707

7. f Shorthand is at $300—S3$3AE
type
POKE 56,0; POKE 57,3
If Shorthand is at $7F51—87FFF
type
POKE 56,81: POKE 57,127

8. Press RETURN

8. If Shorthand Is at 7F51 type
HIMIM: 32593
Press RETURN

Another good place to store Shorthand
is between Applesoft Il and your program.
The problem is that Applesoft’'s LOMEM:
does not set the lowest memory used by
Applesoft, but sets the point at which Ap-
plesoft will start storing variables. But the
monitor can be used to set pointers. To
do this the following steps are used:

1. LOAD and RUN the Applesoft Il
tape

2. Enter the monitor by pressing
RESET or do a CALL—151

Type
3000.30AER

4. Start the tape with Shorthand on
it and press RETURN
When it has loaded stop the
tape.

5. Type
87:80 30
Press RETURN

6. Type 30AfF:0
30AF:0
Press RETURN
7. Type
oG

23:8
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Press RETURN

8. Type
NEW
Press RETURN
9. Type
POKE 11440
Press RETURN

10. Type
POKE 56,0:POKE 57,48
Press Return

Shorthand will now be tied in.

Step 5 sets the pointer which tells Ap-
plesoft It where to start storing a program
to $3080. Step 6 sets the byte just below
the start point to 0, | do not know why Ap-
plesoft wants this, but it will bomb if it is
not done. Step 8 causes Applesoft to
reset the rest of its pointers to reflect the
new start point.

Now every time you want to type one of
the commands stored in the table just
press the control key and another key at
the same time.

Example:
To enter INPUT press the control key at

the same time as the I

| have made labels for my keyboard
showing which command is under which
key. To return full control to the key
board, use the command IN 0. To turn
Shorthand back on just POKE the correct
values back Into 56 and 57. Shorthand
does not have to be turned off when you
are finished programing and want to run
a program, untess the program wants for

input one of the control keys which Short-
hand uses. | normally set the hooks when
| bring up Applesocft and leave them set.

The routine shouid work with DOS. | do
not have DOS so these techniques are
not tested. Since DOS communicates
with the rest of the system via the input
and output hooks at $36—39, you can not
set the hooks to tie in shorthand without .
turning off DOS. But DOS has its own In-
ternal hooks. Unfortunately the hooks are
at different places for different memory
sizes. in a 48K system the input hook is at
$A998, $A999 (22120, 22119 decimal). For
smaller systems subtract 48K—X from
the numbers, where x is the memory size.
The above information came from Explor-
ing the APPLE Il DOS by Angdy Hertzfeld
in MICRO 9. So POKE the address of
Shorthand in the DOS hooks

Another way that should work is to turn
DOS oft by the use of the following steps.

1. After bringing up Applesoft and
loading Shorthand type
PR O:N O
Press RETURN

2. Use POKEs to set 56 and 57 if
Shorthand is at $300
POKE 56,0:POKES7,3

3. When you are finished type
CALL 976
Press RETURN

Step 1 turns DOS off. Step 2 turns shor--

thand back on. DOS will not be on at the
same time as Shorthand.

Table 2
8D0 END 8D3 FOR 8D6 NEXT 8D2 DATA
8DE INPOT 8E3 DEL 8E6 DIM 8E9 READ
8ED GR 8EF TEXT 901 HLIN 905 VLIN
909 HGR2 90D HGR 910 HCOLOR= 917 HPLOT
91C DRAW 820 XDRAW 925 HTAB 929 HOME
92D ROT= 931 SCALE= 937 SHLOAD 93D TRACE
942 NOTRACE 949 NORMAL 94F INVERSE 956 FLASEH
95B COLOR= 961 pOP 864 VTAB 968 HIMEM:
96E LOMEM: 974 ONEPR 979 RESUME 97F RECALL
985 STORE 982 SPEED= 990 LET 993 GOTO
997 RUN 99A IF 99C RESTORE 943 &
9A4 GOSUB 9A9 RETURN 9AF REM 9B2 STOP
9BR6 IN 9B8 WAIT 9BC LOAD 9D0 CONT
9D4 LIST 9D8 CLEAR 9DD GET 9E0 NEW
9E3 TAB/({ SE7 TO 9E9 FN SEB SPC({(
9EF THEN 9F3 AT 9F5 NOT 9F8 STEP
9FC + 9FD =~ SFE * 9FF /
AOOD * AO)l AND A04 OR AQOE >
AQ7 = AR08 > BA09 SGN AQC INT
ACF ABS Al2 USR Al5 FRE Al18 SCRN({
AlD PDL A20 POS A23 SOR A26 RND
A29 LOG A2C EXP A2F COS A32 SIN
A35 TAN A38 ATN A3B PEEK A3F LEN
A42 STRS A46 VAL A49 ASC A 4C CHBRS
AS50 LEFTS AS55 RIGHTS ASB MIDS

23:8

MICRO -- The 6502 Journal

Classified Ads

TEXTPRO: Hardware, Firmware
and powerful Software. Apple Il
plug-in addition for (1) Text editing,
(2) Screen editing, (3) programming
Upper/Lower case, Powerful Super-
mon-3 2716 EPROM Monitor |.C.
Complete: 45 page documentation,
text-processing software (disk) and
all hardware. 15-minute Installa-
tion. Call collect for information.
$349.

TextPro Corporation

1367 Post St. Studio 19

San Francisco, Ca 94109

(415) 775-5708

PET MACHINE LANG. GUIDE:
Gomprehensive manual to aid the
machine language programmer.
More than 30 routines are fully
detailed so that the reader can put
them to immediate use. For either
Oid or New ROMs. $6.95 plus .75
postage. VISA or Mastercharge ac-
cepted. Order from:

Abacus Software

P.O. Box 7211 ]

Grand Rapids, Ml 498510

-APPLE Jewelry: Tie Tack, Stick Pin,

or Lapel Pin. 1" diameter. Your
choice $4.95 plus 45° postage.
Quantity discounts available for 10
or more pieces. Order from;

C. Armstrong

P,O. Box 15614,

Columbus, Ohio 43215

The _L-fie Dynamic Transformation
Experience on the Apple Il with

 48K. In Applesoft and Machine
~ Language; Apple Il Plus, Disk Il
‘Unique! This program is designed
; -for all thosa_ p‘eapte who des:?e to
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The Value of 16 Bits

Several years ago, the guest
speaker at the local computer club,
a gentieman from Texas
Instruments, talked about the
importance of the size of a
microprocessor. Using all kinds of
charts, tables, and various rather
logical sounding arguments, he
determined that 8 bit micros did
not make any sense and would
never find much popularity or
application! A 4 bit micro'is all that
is required in most process conirol
situations, and anyone wanting to
do real computer type stuff
-numbser crunching, assembling,
text processing - would much
prefer a 16 bit micro. Conclusion:
the 8 bit micro was doomed. Well,
hundreds of thousands of 8 bit
microcomputers later, it is obvious
that there is a market for the 8 bit
micro. lsn’t 20/20 hindsight
wonderful!

Actually, | did not buy this thesis
at the time it was presented. | had
worked on a number of projects
with aither minis or a precursor of
the micros, and had discovered a
number of instances in which an 8
bit processor was superior to its
bigger brother. Does this seem
strange. Let's examine the details.

One obvious type of application,
in which we all participate to some
degree, is any form of word pro-
cessing. How many bits does it
normally take to represent the nor-
mal alphanumerics and special
symbols that we use in everyday
writing, BASIC, assembler pro-
gramming, and so forth? ASCH
defines 128 characters, inciuding a
bunch of specialized control
codes, and that seems to be
enough for most applications.
Even if you want to add special
sets, such as greek for APL, the
total number of unique codes re-
quired is normally going to be less
than 256 decimal. Can you imagine

a keyboard 1o generate more than
256 characters? Since 8 bits can be
used to represent 256 unique
values, it is adequate for this work.
In fact, it is ideal. A 16 bit machine
either must ignore half of each
byte, which is of course wasteful
and essentially reduces it to an 8
bit machine, or must pack two 8 bit
bytes into each 16 bit word. And
then it must, of course, unpack the
two bytes for processing, repack
them again, and so forth.
Therefore, the 8 bit micro is perfect
for most word processing based
applications. Since this single
application category must account
for a large percentage of the
systems being purchased today,
the strength of the B bit micro
should not be surprizing.

Another application | worked on
used a high speed photo scanner
to digitize material for use in
pewspaper production - halftones
and text. The scanner produced 8
bil chunks of data. The mini-
computer was 16 bit based, and a
lot of overhead was spent in pack-
ing and unpacking data, making
records come out to an integral
number of words, and other such
nonsense. While the fact that 8 bits
were appropriate to this particular
application may have been pure
serendipity, | am sure that there
are numerous process control
types of application which have a
similar data range and which could
best be served by the 8 bit micro.

Okay, how about number pro-
cessing. Surely the 18 bit micro is
better at performing math func-
tions than the 8 bit micro. True,
there is some advantage o a 16 bit
micro if your application requires a
lot of number crunching. 16 bit
math operations can handle twice
as much data as 8 bit ones. But,
the savings may be minimal. In
many numeric calculations, the

amount of code and time spent ac-
tually performing math functions
may be insignificant relative to the
amounts required to do all of the
other programming steps required
-the set up, testing one bit, bran-
ching, subroutine jumps, and so
forth. So, while there will probably
be a time improvement with a 16 bit
micro in heavy math programs, the
savings may not be as great as
initially imagined.

Where does the 16 bit computer
excel then? | am not sure that, in
general, it does. Given the general-
ly higher cost of the micro, the
higher cost and complexity of a 16
bit data bus, and so forth, the 16 bit
must Justify Itself for a particular
application. It is not a generally
“better” solution. There are some
features of a typical 16 bit micro
that would be nice to have in the 8
bit as well. This is particularly true
in improved addressing
capabilities. Since the address
space of most 8 bit micros is ac-
tually 16 bits, it would make sense
in many instances to be abile to
nandle the full range of address
space with 16 bit registers. In the
6502, a number of 16 bit addressing
modes are already supported. The
two main places where {he 8 bit
limit is restrictive are in the relative
branches and in the indexed
instructions. The “proposed” 6516
discussed by Randall Hyde in this
issue shows how the benefits of a
16 bit micro can be combined with
the strengths of the 8 bit micro to
form a superior computer. It is in-
teresting to note, however, that
many of the improvements are not
based on 16 bits, but are indepen-
dent enhancements. My latest in-
telligence suggests that the initial
statement in the referenced article
~Synertek is almost ready to ship
the SYB516” - is a bit optimistic.
But, if we all call and ask oury
Syneriek Reps about this superior
product, maybe we can get some
action!

ALy 7. 6’—',..7?




Software for the Apple 1

i L A d 4

2

SCORE: 108 SCORE: 103

ULTRA BLOCKADE— the standard against which
DYNAMAZE—a dazzling new real-time game. You other versions have to be compared. Enjoy Block-
move in a rectangular game grid, drawing or erasing ade’s superb combination of fast action {don’t be
walls to reflect balls into your goal (or to deflect the one who crashes) and strategy (the key is
them from your opponent’s goal). Every ball in accessible open space—maximize yours while min-
your goal is worth 100 points, but you lose a point imizing your opponent’s). Play against another
for each unit of elapsed time and another point for person or the computer. New high resolution
each time unit you are moving. Control the speed graphics lets you see how you filled in an area—or
with a game paddle: play as fast as ice hockey or use reversibility to review a game in slow motion
as slowly and carefully as chess. Back up and re- (or at top speed, if that’'s your style). This is a
play any time you want to; it's a reversible game, game that you won’t soon get bored with! By
By Don Stone. Integer Basic (plus machine lan- Don Stone. Integer 8asic (plus machine language);
guage); 32 K; $9.95. 32K;$9.95,

What is a 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 11, which enables the player
to explore 353 rooms on 8 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 player against the clock. The object of the
game is to form words from a group of 10 lettars 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
3 minutes per turn, The larger the words the higher the score. Applesoft |1 16K; $9.95,

APPLESHIP—is a naval game in which two players enter their ships in respective oceans. Players take turns
trying to blast their oppanent’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 [1 32K ; $14.95.

Available at your Proyrams$ Available on Diskette
at $5.00 Additional
local computer store DEALER INQUIRIES INVITED
® Check or Money Order

Call or write for our free @ Include $1.00 for

SOFTWARE CATALOG P0 WERsoFT, INC. shipping and handling

Apple I is a registered P. 0. BOX 157

@ C.0.D. ($1.00 add‘t). charge)

® Master Charge and VISA

trademark of PITMAN, NEW JERSEY 08071 orders accepred
Appla Computer, Inc. (609) 589-5500 [ ] lgl;w Jersey residents add
sales tax



The APPLE Stripper

One of the classic dilemmas in BASIC has to do with
REMarks. lf you use them, they take up space and time. If

you do not use them, the code is hard to understand. This
resolves the problem.

program

Bill Crouch
P.0. Box 926

It permits you to Long Beach, CA 90801

generously REMark your program for documentation
purposes and then remove the REMarks for the run-time

version.

e —

As a writer of customn business soft-
ware for the APPLE computer,| kept runn-
ing into the same conflict; good program-
ming style insisted that 1 document my
programs with frequent REMark
statements. My customers would have a
hard time understanding or changing my
programs if | did not.

On the other hand, large business pro-
grams use a great deal of memory and
every byte is precious. The Applesott
manual tells us that the statement: 130
THIS IS A COMMENT uses up 24 bytes of
memory. Jn a large program, a lot of
memory will be taken by REMs, teaving
less for arrays and program operation. It
also means more frequent waits while the
machine "housecleans” its string space.

The answer is obvious; write the pro-
gram with REMarks and then remove
them in the final working version. It
changes are needed, make them on the
version with REMarks and then remove
the REMs again after the bugs have been
corrected.

Removing REMs by hand took too long
so | wrote a simpie program to do it for
me. I1 is disk based and will work on any
APPLE with a disk drive.

Program Requirements

To use this program you need only
observe a couple of simple rules. First.
NEVER GOTO or GOSUB to a REmark.
Always GOTO or GOSUB to the first line
of code after the REMark.

Secondly, for maximum benefits, put
your REMarks on a separate line rather
than at the end of a line of code. This pro-
gram onty eliminates those lines where a
REM is ihe first thing in the line.
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28
49

58
60
70
ap
98

168
1le
128
138
140
158
168
178

18e
198
288

2l¢
228
238

248
258
266
278
280
290
360
318
329
330
349

1PR

REM

REM KILLER

REM BY BILL CROUCH
REM PO BOX 926
REM LONG BEACE CA 90891

PRINT CBR$ (4);"MON I,0,C"
DI¥ ARRAY (1998)

ONRERR GOTO 246
X=2a

REH

READ TEXT FILE

HOME : REM CLBAR SCREEN

PRINT CHRS (4);"OPEN PROG.FILE"

PRINT CHRS (4);"READ PROG.FILE"

INPUT L$: REM GET A LINE FROM DISK

IF LEPT$ (L$,S) = "63P00" GOTO 258: REM CHECK FOR END OF TEXT
IF L$ = "" GOTO 130: REM ELIMINATE NULL STRINGS

LN = VAL (LS):LN = INT {LN): REM SAVE LINE NUMBER
IP LEPTS$ (L$,1) = "° THEN LS = RIGHTS (L$,( LEN (L$) - 1)): GOTO 1
78
IF LEN (L$) < 2 GOTO 123¢2: REM IF LINE USED UP GET ANOTHER
IF ASC (LS) < 65 TBEN L§ = RIGHTS (L$,( LEN (L$) - 1)): GOTO 178
IF LEPTS (LS$,3) = "REM® THEN X = X + 1:ARRAY(X) = LN: REM KEEP TRAC

K OF REMS

IF X > 995 GOTO 258: REM STAY WITHIN ARRAY
GOTO 13@: REM DO IT ALL AGAIN

REM

WRITE STRIP FILE

IF PBEK (222) < > 5 GOTO 138:
PRINT CHRS (4);"CLOSE™

POKE 216,0: REM CLEAR ONERR GOTO FLAG

IF X = @ GOTO 34¢: REM NO REMS IN PROGRAM
PRINT CHRS {4);"OPEN STRIP.FILE"

PRINT CHRS$ {4);"WRITE STRIP,FILE"

FOR Y = 1 TO X
PRINT ARRAY(Y): REM SAVE LINE § OF REM
NEXT Y
PRINT CHRS (4);"CLOSE"
END
9

MICRO -- The 6502 Journal

REM CHECK FOR OUT OF DATA ERROR

2311



How to Use the Programs

There are two separate programs. The
first, XFILE.MAKER, must be appended
to the end of your program. You couid
type it in yourself or, better still, use the
merge routine on the DOS 3.2 Master. The
only requirement is that line 63000 be
after the last line of your program. It tells
the next program that it is done.

You start the process with the com-
mand “RUN 63000"

You should have both programs on
their own diskette with plenty of space
for their text files. If REM KILLER is not
on the same diskette with XFILE.MAKER,
remove line #63130.

XFILE.MAKER will convert your pro-
gram into a text fie and then run AREM
KILLER. REM KILLER then reads the text
fite, makes a list of REMs and then writes
them off as STRIP.FILE.

By the way, certain characters in your
program will cause the compulter to say
EXTRA IGNORED during the running of
REM KILLER. You can ignore it too.

When it is done, load your original pro-
gram and EXEC STRIP.FILE. Every line
which is a REMark will be removed. Then
save the stripped program.

Of course also save a copy of your
original program. The first program | used
this on was part of a trucking company

XFILE.MAKER

63810 REM
BY BILL CROUCH

6362¢ REM PO BOX 926

package. it saved me over 2400 bytes.
How it Works

XFILE.MAKER clears the screen with
line 63050 and squashes the listing to
suppress extra carriage returns with line
63060.

The rest of the program writes your pro-
gram to the disk as a text file. Line 63130
calls REM Killer.

(Note: CHR$(4) is the same as CTRL D
and is required before every APPLE disk
command.)

REM KILLER: Line 60 sets up an array in
which REMs are saved. It now allows for
1000 REMs which probanly is toc many.
you have memory limitations, you may
reduce this number and the correspon-
ding one on line 210.

Line 140 checks for the end of your
file and is the reason line 63000 is re-
quired in XFILE.MAKER.

Lines 150-180 get rid of null lines and
all non-alpha characters. Line 200 then
sees if the first alpha string is REM. If so,
it saves the number in the array.

Lines 240-340 save the approximate
line numbers as a text file called
STRIP.FILE.

When you EXEC STRIP.FILE, the line
numbers are prnted just as if you had
typed them yourself. And the REMark
lines are efiminated.

632630 REM LONG BEACH CA 964841

63046 REM APPEND TO END OF PROGRAM

630586 CALL - 936

63068 POKE 33,33: REM FORMAT LISTING

630678 PRINT CHRS (4);"MON I,0,C":

63688 PRINT CHRS (4);"OPEN PROG.FILE"
63990 PRINT CHRS (4);"WRITE PROG.FILE"

63164 LIST ¢,630600

6311¢ PRINT CHR$ (4);"CLOSE"

63128 TEXT
63138 PRINT CHR$ (4);"RUN REM KILLER"
63148 END
631586 REM

CHANGE CHR$(4) TO CRTL D FOR INTEGER PROGRAMS

23:12
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Classified Ads

SYM/KIM Appendix $4.25 postpaid,
(see MICRO, 19:68 for description).
First bk. of KiM: $10. Combo Ap-
pen. & 1st bk: $13.50. SYM-1 Hard-
ware Theory Manual supplements,
SYM-1 Ref. Manual $6.00. Order
from:

Robert A. Peck

P.O. Box 2231

Sunnyvale, CA 94087

Color Graphics for OSI G1P or
Superboard Il. Details on modifica-
tions enable operation in several
color graphic modes. Easy installa-
tion. Includes colored-video game
for demo, and checkout that runs
on 4K RAM systems. Low-cost
hardware not included. Send $8.65
to:

Tom Hoffman

873 Dorset Drive

Knoxville, TN 37919

100 percent PET disk oriented
Macro Assembler/Text Editor
(MAE) Development sofiware. In-
cludes a new version of our
ASSMITED written specifically for
the 32K new ROM PET and 2040
disk drive, Features macros, condi-
tional and interactive assembly,
and includes a relocating loader
program, $169.95 includes diskette
and manual. Send $1.00 for details.
Eastern House Software
3239 Linda Drive
Winston-5alem, NC 27106

ATTENTION SYM-1 OWNERS:
Modify your SYM to have 8K of
2114 RAM on board with the
WZAAY piggyback RAM board.
Bare board plus instructions is
$5.00 (ptus a self addressed,
stamped envelope per board. The

- new W7AAY RAE-'. board plugs

into and extends ROM socket p3 so
that the two chip version of RAE
only needs one SYM socket. Com:
pletely assembled, with instruc-
tions for $10.00 postpaid in the
USA. Order from:

John M. Bialock

P.0. Box 39356

Phoenix, AZ 85069

Adverttse in Micro

An ad in this section may be run for
$10. per month, Should not exceed
6 lines. One ad per person (or co.)
per month. Must relate to 6502 in-
dustry, be prepaid. Deadline: 25th
of month.
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INTRODUCING . . . NIBBLE
THE REFERENGE
FOR APPLE COMPUTING

wiw NIBBLE I8: . _
A SOFTWARE GUIDE for high quality Applications
Programs for your Home and Business.

NIBBLE I8:
A REFERENCE 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.

NIBBLE [S: )
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:

[J Modeling and Forecasting Your Business (] Build a Two-Tape Controller for $12
[ Arcade Shooting Gallery — Save Your Quarters! [ ] Data Base Management
System I, II, 11

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 II.

Try a NIBBLE

nibble

BOX 328 Lincoln, Mass. 01773

I'll try NIBBLE !
Enclosed is my $15 for 8 issues.
Ocheck [ money order

Name

Address

City
State Zip

;1980 by micro-Software Publstiay
o Resezueh Co

Luxoln. N
*Apple Il iy pepistered tradenvuk of
Agpple Computer Company

CO17720 AN esghis resernvad,



‘““As managerof Personal Computers, here at Computerland of San Francisco, evaluating new
software products is part of my job. With all the word processors on the market today, |
choose EasyWriter for my business and personal use."”

EasyWriter.

80 COLUMNS OF WORD PROCESSING POWER

FOR YOUR APPLE Il COMPUTER

Finally . .. INFORMATION
UNLIMITED SOFTWARE is able
to bring you a complete word
processing system for the
Apple |l. The new EasyWriter
system gives you 80 columns
of upper and lower case
characters for your Apple’s
video display, using the new
SUP'R'TERM 1 board!

A long time ago, we decided to
bring you the best simple-to-
use and understand tools for
your computer system. Today
we've taken another stride in
that same direction. It took
some doing, in both hardware
and software, but we think
you'll agree that for the buck,
no one can touch us.

Check it out:

80 Columns on the Screen!
Upper & Lower Case!
Global Search & Replace!
Underlining!

Bidirectional Printing!
Incremental Spacing!

File Appending!

50 Pages of Text Per Disk!

—Karen Dexter Weiss

You can purchase the new
EasyWriter 80 column word
processing system as a com-
plete hardware and software
package directly from our new
office in California, or from
your local computer dealer.

If%rnlmationd
@2 Unlimite
=Y Software:.

Information Unlimited Software, Inc.
793 Vincente St.

Berkeley, CA 94707

(415) 525-4046

& EasyWriterisa T

® Applellisa T

See The System at the 5th West Coast Computer Faire.




Graphics and the Challenger C1P, Part 4

This continuing series on Graphics and the Challenger
shows how to apply the material to create pictures and
demonstrates how this may be used in Computer Aided

Instruction.

Computers are well suited for use in an
educational environment, whether this is
in a class room at a local high school, col-
lege, or in an industrial training seminar.
The computer can aid the instructor or
can be used as an individual instructor.
With the introduction of the micro pro-
cessor and the number of low cost per-
sonal computers that are owned and us-
ed by individuals as a hobby, the com-
puter must be considered as a training
tool for use in the home environment.

Children seem fascinated by com-
puters and are equally fascinated by any
device that has a keyboard. If the com-
puter has any form of graphics display,
either animated or still, they seem even
more delighted to experiment with the
device. This leads to the point that if
children are drawn to the computer, then
lhe computer, if programmed to be a
teaching aid, can be a valuable tgol in
their education.

With this evidence | decided to try to
develope a program that combines the
elements that have the most attraction
for children. Also, through this method,
the program will at the same time be an
educational tool.

The program, which | will cal) “‘Picture™
was developed to be a teaching aid in the
developement and spelling of English
words. The program uses Graphics to
draw a picture of several objects. Then
the child is asked to spell the different
parts of the picture that have been
displayed. The child tries to spell the
names of the objects displayed, and the
computer displays the answer “Right” or
“Wrong” on the screen in large letters.

In Part 3 of this series ("Graphics and
the Challenger G1P"), we described the

teatures of the C1P. We developed some
programs using Basic and Machine
Language, in combination, to further ex-
plore the Graphics capabilities of the
C1P. Many techniques were discussed
and many Basic functions and state-
ments were used in our example pro-
grams. This time let’s continue with our
graphics developmenmt and try a new
programming approach.

This article has a two-fold purpose.
First to continue our discussion of how to
use the Graphics of the OS| Challenger
C1P, and to secondly present a working
program using the Graphics techniques

William L. Taylor
246 Flora Road
Leavittsburg, OH 44430

in a Computer Assisted Instruction pro-
gram (CAl). The program in this part will
be used as a CAl tool and will be treated
as an example program. This program, by
no means, is compjete. That is, it can be
expanded by the user. The program simp-
ly 15 a pure example of how to develop
graphic plots: get these characters out 1o
the monitor screen. Combining these
Graphics with a program is a useful tool
in the hands of the enterprising program-
mer. From the technigues that are
presented in this example, the user will
more fully understand how to develop
such programs of his own.




Program Description

Let’s start with a description of the

“picture” program. First, what the pro-
gram does is 10 generate a picture on the
monitor screen. This picture is shown in
the video memory map plotting chart in
Figure 1. Notice that we have developed
routines in the program that will POKE
characters from the Graphics Set in the
Character Generator ROM out to the
monltor screen at the locations shown on
the chart. In part 3 of this series, | gave a
similar video memaory chart. This time we
will use the chant as in Figure 1. Notice
that in the chart, we have drawn the pic-
ture that we wish to POKE out to the
screen. Alt the memory locations can now
easily be found, and routines writien to
accomplish 1the end task. Such a routine
is located in the program between lines
10000 and 10420. This routine is used to
draw the House, the Airplane, the Sun,
the Man and the Car in the piciure. All the
parts of the picture were built from the
Graphics elemenis in the Character
Generator ROM. A list of these character
elements appears in the upper teft corner
of Figure 1.
Please examine the program listing, star-
ting at line 10000. Take the value in the
statement line, For A = 53606 To 53926
Step 32. From these statement values
find the corresponding value on the video
memory map chart in Figure 1. It will be
found that when the statement line at
10000 is compared to the memory map,
you will be able to see just what the For-
Next loop does. The Characters will be
poke’d to these locations. Examine the
program completely from fine 10000 to
10420 to see how each unit works com-
pared to the map. This example should
give you a clear understanding of how to
use the memory chart so that you can
develop routines for your own program.

The program “Picture” contains two
other Graphics Routines. These routines
are used with the program to inform the
user (or student) if he has identified and
correctly spelled and element on the pic-
ture, or if he has identified and incorrectly
spelled the object. These routines display
the words: Right and Wrong, respectively.
These words are in large graphic format
at the top of the C1P’s monitor screen. A
video memory location map of these
elements are in Figures 2 and 3. Please
review these two figures for the memory
locations. The subroutines for these
graphic displays are located beginning at
line 20000 for the word “Right” ang al line
S000 for the word “Wrong".

These two subroutines were developed
in the same manner as the one for the pic-
ture. That is, the video memory locations
were piotted on the video memory piot-
ting chart. Next, the graphics elements
that were needed to generate the
characters were selected from the list of
graphics elements and finally, routines
were written to do the task of POKEing
the elements out to the screen. Anaiyze
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(]4
LIST

{ GOSUB S9a

=5 PRIMT "dokaek PICTURE ek s FRINT

=@ PRINT
S0 FRIMTY HELLO IM R COMFUTER M HMANE 15
CHALLENGER"
TR FRIMT:FRINMT }
@ PRINTY WHAT IS5 YWOUR HAMETY
2@ INFUT A# o a
199 FRINT:FRIMT"HELLO "HES" GLAD IO ﬁEtT
119 PRIMTIFRINT® THIZ IS5 & SPEELIHE GARME" 35%
126 FRIMT:FRIMT” I WILL SHOW WOU R
138 FRINT" FPICTURE. “OU ARz 1o
14@ FRINTYTELL ME THE FARTS™
158 FRINTY THAT WO &HOW"
155 FOR QO=fe TO 10@@@siHEST 02
168 POKE 11.232:FOKE 12,15
176 m=lsEl«)
188 GOSUE 10634
133 FRINTSFREIMT" DID VOl TEE THE FICTURET™
ZER PRINT TELL Me THE FAHRETSTIFRINT
18 PRINMT:FRINT? SFELL THE FERTS THAT MREE
THE FICTURE"
=228 INPUT EBEF o
233 IF BE=CROOFY THEH H=<
Taa IF Es-“' HIMHEY" THEM A=
=8 IF SE="WIMHDGW! THEN A=Z
=g IF 5*“"CFZF“ THEH H=Z
=va IF Ef*‘“'?ﬁ” THEH H=2
2R IF EBf="ROOFE" THEN A=Z
=38 IF Es"”’HIHHF”” THEM A=2
+0 +5 +10 +15 420
161 = 53379 53403
= 53411 53435
176= 4 53443 53467
53475 53499
= 53531
6= 2332357; 53563
M 53571 §3595
29= .. 53603 53627
53635 53659
6= +H 53667 53691
53699 53723
1=l 53731 53755
53763 53787
237= P 53795 53819
53827 ] 53551
53850 53883
26= O 53881 ] 53915
53923 53947
146= [l 53955 53979
- 53987 54011
S 54010 54043
54051 54075
193= 54083 54107
54115 54139
54147 54171
+0 +5 +10 +15 +20

C1P Video Memory Map in Decimal
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Je IF E
19 IF EfF="FRLHAME"
IIg IF AL xZ
333 IF R=2 THEH
S99 QOTC

s 617
ca1e

SRZA
. ‘aul'J
Sad9

b1 bt
SEA
SerE

bl =]

998
—1aa
51148
S120
51734
5140
3134
5164

="5SUM" THEM R=Z

THEN A=2
un Ut 1 o)

QUSsUE 2

28y

THEM RUGSUE D860
aea

lag3a
18168
19114
18123
19134

!

FOF A=SIS41 T S383IF7 STEF 32 Lt
FOKE R, 1S13HERT A 18153
FRR B=5S3S43 70O S3Z848 STER 32 18168

FOKE A, 161:HERT & 1817H
POKE S3&TE.179: POKESTED S, 12139
IFFIFOKE S3€@s. ITS8IFONE 536087, 175 1dl3:
FOR A=SIS46TOSSadSTERFIE 191321

FOKEA. 151 MEMTA
FOKE

:"’:
.J_\._(

T.151:FDKE 33343, 161:

1813z
18133

FOKE 53572, 150 18154
POKE SI%30. 17S:PORE 53811, 177 18195
POKE S3612.173 lotze
FOKE S3644, 161 lazes £
FOR A=53S59 TO S3646 STEP 32 16285 F
POKE A, 161:HERT A 1827

FOR R=S35SZ TO S3s4a STEP 3= 16244

FOKE A.181:HEXT H
FPOKE S3531.161:POKE

FORR=535%%
FOKE H.

o S3E5d

161:HEST A

SIZ64V.
STEFIZ

18255
10286
14

151 268

2k

FOKE F.
FuR A=S3847
FOKE &. 1&1:HEST 8
FOR: R=S3&11 TO S3I&LT
FOKE Bl 161 HEST A
FOR A=SI52@ TO S35

(LT P D)

181 iMEST
TQ

H
S ol —d
P PG P |

)

3

FORE A, 181 :MEXT &
Filk A=23543 TO 33551
POKE R.isl:iMERT H
FORE 3518, 181

FrkE SZ438.0171

FOR R=53Z7ags TO SEZFLIA
FOEE AL 1S1eHEST A

:-,._,~

g Tﬂ AT

E PR

FORE A 181t MEST
FOR A=53T&E ) 1%
FOKE R.1&81:MEST
H=S:SB4 TO SlzEs
THERT H
~HF H IREIE TD SIESV
POEE A, 1&1*HE =
FOR B=S333&8 |J Sa30

FOKE F. 1t s HEXT
R H—q??i“ TO TERES

FOEE H, 151 HEST

51768 FOR A=S3553 7O S363= STER 32 FOR B=S3337 TQ S33348
5136 POKE H.181:MEXT A 18789 POKE A 1EL:HEET A
5190 FPOKE S35a7. 179:E0KE S32i0, 477 18318 FOR [R=S2285 TO 33343
Sz08 FOR RA=5353a TO S3854 STER 32 18328 POKE H. 1611HEAT A
=218 PCOKE R, 161:NEXT A 18330 FOR A=S337T 7O SIaTE
=278 FOR H=53S22 TO S3728 STEFP 32 189248 POEE A.1E1HERT R
5230 FPOKER. 161:NERKT A 19358 FOR [A=STsdl TO S28d49
S240 FOR R=S35%1 T0 S3719 STEP 64 1a36@ FOME H. 161=HEHT A

26@ EOR T=1 TO S@G:HNEXT T 183283 FOKE H. 161:HEHT H
G275 MeLISRCK 18333 FOR A=S3208 TO SI401
S2om FETURN 10483 PORE A, 181:HEXT A
SEee FOR O=4372 TO 3435 18462 POKESIS4TTF. 237
ZPid FEAD FiFOKE 0.F 18465 PORE S3453%. 226
=eza MEST i3 1894163 FOR H—:”9=ﬁ T ZE373
SETH DATH 1A9.732.168.8, 162,49, 157. 8 18428 POKE H. 13Z:HERT R
Sog DATA ZOS, 222, 2028, 224, 238, 248 18438 FOR D 1 TO SB3aOHEXAT D
SESE DATA 15, 1378, 203, 294, 153, 283 1R44Q W=LISRY K
SEEd DARTA 141.240. 15,95 194568 RETLEN
ST RETUREM ZBBAE FOR A=SZ5a3 1O STEeIT
188803 FOR A=S35a6 TO S3z26 3TER 22 ST=F =2
1O3i0 PORE 8. 1611 HEST A ZOE13 POKE A, 1611 HEST &
188 FOR \=53&8ay TO E723ZF STERP 32 ZER2E FOFE /=53%11 TO S3IS7F5
1EG3E FOKE A 1S8LITHERT A ZTEF ZZ
18048 FOR A=SISL7T TO STI&7s STER T1 20434 POKE S, 181:HEXT A
1855 FOKE AL 1078t HE=T & — edn POKE SZ2eQ7. 175 FGRES RT3
13FSR FoOR A=S3SSL3 TO S3718 STER 33 177ViFORE SZ5V40 161 :P0KE &33149, 181
Laa7a PORE &, LD HESRT H
18Ez0 FoR R=SIZa7I 7o Z3&833
April, 1980
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the video memory plotting charts of
Figure 2 and Figure 3 along with the
subroutines ai lines 5000 and 20000 to
see how the routines were plotted, writ-
ten and used in the program.

The subroutine located between lines
8000 and 8070 is for loading the machine
code rootine into user memory. This
routine is for the Fast Screen Erase
routine used by the program to clear the
screen whenever called. This subroutine
will be called at line 1 in the Main Line
Basic program. The routine for the fast
screen erase has been included in the
previous parts of this series. The reader
should review these parts for a complete
description {o this routine.

Now that | have described the Graphics
generating routines and how they were
developed, let's continue with the Main-
line BASIC program that uses the
subroutines. The program from line 35
through 500 forms the BASIC CAl user
program. This program is a demonstra-
tion of hr to develope programs in
which the jse can be taught such things
as spellin 1 which is the purpose of this
program, ombined with the graphics
pres ‘ation.

The For-Next loop at line 155 {s used to
give the user time to read the screen text
just displayed. Statement line 160 sets
the USR Vector to point to the Fast
Screen Erase Machine Language routine
jocated at OFES hex or 8168 decimal. Line
170 causes the program 1o jump to the
machine language routine at OFE8 ot
8168 decimal where the screen will be
erased.

Input from the user is accepted at state
ment line 220. This data is stored in a

+0 +5 +10 +15 +20

53379 53403
53411 53435
53443 53467
53475 u 83498
53507 53531

53539 | | 53563
53571 | | 53595
53803 53827

53635 | ] 53650
53667 | 53691

53899 53723
83731 53755
63763 53787
53795 53819
53827 53551

53859 53883
53891 53915
53923 53847
53855 53979
53887 54011
54019 54043
54051 54076
54083 54107
64115 54139
54147 4171

+0 +5 +10 +18 +20

string variable, labeled B$. The input str-
ing (B$) is then compared in the string
looking up table for a string match. If a
match between the input and a table con-
tent is found, the information is then
passed {0 the variable A as a decimal
value. This value is then compared al Line
330 and Line 335 1o check for a correct
answer from the user. If a correct match
was found in the string table, the A
variable will force a GOSUB to Line 20000
where the answer word “Right" will be
displayed for the user's answer. If a
match did not occur in the string table, at

+0 +5 + 10 +15 +20
53379 53403
53411 53435
53443 53467
83475 £3499
53507 [ | 53531
53539 | | 53563
53571 | | 53585
53603 | | 53627
53635 53659
53667 53691
53609 53723
53731 §3755
53763 53787
53795 53818
53827 53551
53859 53883
53891 53815
53923 53047
539585 53979
53887 54011
54019 54043
54051 54075
54083 5410/
54115 54139
54147 54171
+0 +5 + 10 +15 +20
23:18 MICRO -- The 6502 Journal

line 330 a GOSUB 1o line 5000 wili cause
the answer word “WRONG" to be
displayed informing the user that the
answer was not correct or was not an eie-
ment in the picture. At line 500 a return to
the beginning of the BASIC Main-Line
program will cause 2 new pass through
the program.

This program, as stated before, is not
really complete, but an example to show
how such a program can be constructed.
This program can be expanded or
modified by the reader. If you should
desire to expand the piclure display to in-
clude more ojects, then these object
names shoulid be included in the string
table.

The complete program including the
Graphics routines and the fast screen
erase routine is located at the top of the
first 4K of user memory. If you have more
memory and wish to expand the program,
you will have to relocate this routine.
Listing 2, shows the mogifications to the
program which wiil allow Lhe routine to be
relocated to begin at 1FE8 Hex or B168
decinmal. The user must set memory size
to 4050 decimal for a system with 4K of
memory, and 8167 for a 8 K system.

160 POXE 11,232 : POKE 12, 31
8000 FOR Q = 8168 TO 8191
8050 DATA 31,136,208,244,169,208

8060 DATA 141,240,31,96

April, 1980



ZRB4S FORKE S3573, 1TSEFORE S35a86, 16
FORKE SIS574, 155

Zu@sa FOR A=S33513 T S3Js4l STEF

20080 FOEE A, 1811HERT H

=S POKE S25445. 32

ZeETa FOR R=S35F3 TO S3c43 STEF

ZEasa POKE A.1e1iHEST A

Z8@98 FOR A=33%861 7O 337a3d STEF

Za1ae POKE R, 1S1:HEXT H

23110 POKE S3S80. 1813 POKE SEe44,
FORE SZvaa, 1581

2814 FOR R=S53S913 T4 S3&ea7 ZTEF

ZEIEE FOKE AL 151:HEXT A

ZB1el FOR A=S3Z3S TO SZ&47 STEF

2317 FORE AL 18l HEXT A

ZALSEA POKE S3534. 181

2319 FOR [=53SZ4 TOQ S3eZ2 ZTEF

DR2ER POKEA. 161 ITHEXT A

ZBZ18 PORE S3523. 181 FOKE SIZS2S.

2238 FOR E=1 TO 3Q@:MEST E

ZEZIE N=USREOHD

2AZSH RETURM

N

-
At o

ar=

i

-

—ta

]

—“r
e

151

OHIO SCIENTIFIC

controlled.

Complete Plans — $18.95
or Send in your C1P to:

Personal & Business Computer Connection
38437 Grand River
Farmington Rills, Ml. 48018

trol

Memory Maps, etc.

Map for BASIC in ROM Models...$1.00

Progressive Computing
3336 Avondale Court
Windsor, Ontario, Canada N9& 1X6
(519) 969-2500

NOTE: Any Modification will VOID your OSI warranty.

HARDWARE: C1P VIDEQ —Glves true 32 Chars/Line 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, 600
and 1200 baud for cassette and serial port all crystal

Kit — $39.95

and we will instatl the video mod. for $79.95. Other mods
available...Add sound: RS-232 port cassette motor con-

SOFTWARE: (With Documentation) For C1, G2, 4P & 8P.
Chess 1.9, Backgammon, Excellent card games, Arcade
type games, Utility Programs, Mini Word Processor,

Catalog With Free Program (hargd copy) and Memory

WHAT’S THE ONE THING
NO ONE HAS THOUGHT
ABOUT DOING WITH
COMPUTERS?

VOB BBEHHY

We acknowledge that computers are the most valuable
data processing devices ever conceived for business and educa-
tion, and are the most creative 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 aress of self-transformative experiences, life-
awareness, making relationships work, and “getting your act
together”.

Previously, it waa thought that such trips as est, Lifespring,
Actuslizations, and others were the only means of significantly
denling 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 o get into all this that deeply are left with
nowhere to turn for auch awareness 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 firgt is called “The Life Dynamic Transformation
Experience”, and the second is “The Relationship Life Dynamic”,
Both are available on disk at this {ime. Over the next year 9 more
life dynamic areas programs will be developed in the follow-
ing areas: physical, creativity, environment, meaning, condition-
ing, sexuslity, normalcy, aliveness, and responsibility.

Why spend hundreds of dollars to find cut if you're into work-
ing on such arees 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 gections, it was discovered that “game-playing”
was the most effective method of getting people to perceive g
difficult truth. So from time to time you're given 100% origi-
nal gemes 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 siugle disk drive.

The Life Dynamic Transformation Experience. . $15.95 postpaid
The Relationship Life Dynamic............... $15.95 postpaid
Complete Program Listinga available:

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

If you don’t have an
Apple IT with Applesoft,
there are approximsately
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
rupning the program. In
case you think you need
to understand computers

to run our programs, we
assure you that if you can
read English and type

L‘\VANT-GARDE CREATIONS

PO Box 30168

your name, you won’t
have any problem.

Y

Evgene, OR97403 Dept. CI




SYM-1, 6502-BASED MICROCOMPUTER

o FULLY-ASSEMBLED AND COMPLETELY INTEGRATED SYSTEM that's
ready-to-use

» ALL LSIIC'S ARE IN SOCKETS

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

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

o KIM-1° HARDWARE COMPATIBILITY

The powerful 6502 8-Bit MICROPROCESSOR whose advanced

orchitectural features have made it one of the lacgest selling “micros”

on the market today.

THREE ON-BOARD PROGRAMMABLE INTERVAL TIMERS ovailoble to

the user, expandable to five on-board.

¢ 4K BYTE ROM RESIDENT MONITOR and Operating Progroms.

s Single 5 Volt power supply is oll thot is required.

e 1K BYTES OF 2114 STATIC RAM anboard with sockets provided for
immediate expansion to 4K bytes onboard, with total memory expan-
sion to 65, 536 bytes.

o USER PROM/ROM: The system is equipped with 3 PROM/ROM ex-
pansion sockets for 2316/2332 ROMs ar 2716 EPROMs

o ENHANCED SOFTWARE with simplified user interface

e STANDARD INTERFACES INCLUDE:

—Audio Cassette Recorder Interface with Remote Control (Two
modes: 135 Baud KIM-1" compatible, Hi-Speed 1500 Baugd)

—Full duplex 20mA Teletype Interface

—System Exponsion Bus Interface

—TV Controller Board Interfoce

—CRT Compatible tnterfoce (RS-232)

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

with expansion capability for added lines

EXPANSION PORT FOR ADD-ON MODULES (51 1/0O Lines included in

the basic system)

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

power

AUDIBLE RESPONSE KEYPAD

Synertek has enhanced KIM-1* software as well os the hardware. The
software hos simplified the user interface. The basic SYM:1 system is
progrommed in machine languoge. Monitor status is eosily accessible,
and the monitor gives the keypad user the same full functional capabili-
ty of the TTY user. The SYM-1 has everything the KIM-1* has to offer,
plus s6 much more that we cannot begin to tell you here. So, if you wont
to know more, the SYM-1 User Manual is available, separately.

SYM-1 Complete w/manuals $229.00
SYM-1 User Manual Only 7.00
SYM-1 Expansion Kit 60.00

Expansion includes 3K of 2114 RAM chips and 1-6522 1/O chip.
SYM-1 Manuals: The well arganized documentotion package is com-
plete and easy-to-understand.

SYM-1 CAN GROW AS YOU GROW. lis the system to BUILD-ON. Ex-
pansion features that are soon to be offered:

*BAS-1 8K Basic ROM { Microsoft) $89.00

“KTM-2 TV Interface Board 319.00

*We do honar Synertek discount coupons

QUALITY EXPANSION BOARDS DESIGNED SPECIFICALLY FOR KIM-1, SYM-1 & AIM 65
These booards are set up for use with a regulated power supply such as the one below, but, provisions have been made so that you con add
oaboard regulators for use with an unregulated power supply. But, becouse of unreliability, we do not recommend the use of anboard
regulators. All 1.C.’s are socketed for ease of maintenance. All boards carry full 90-day warronly.
All products thot we manufacture are designed to meet or exceed industrial stondards. All components are first qualtiy and meet full
manufacturer's specifications. All this and an extended burn-in is done 1o reduce the normal percentage of field failures by up to 75%. To you,
this means the chance of inconvenience and lost time due to a failure is very rore; but, if it should hoppen, we guarantee a turn-around time of
less than forty-eight hours for repair.
Our money back guarantee: i, for any reason you wish 1o return any board thot you have purchosed directly from us within ten (10) days after
receipt, complete, in original condition, and in original shipping carton; we will give you a complete credit or refund less a $10.00 restacking
charge per board.
VAK-1 8.SLOT MOTHERBOARD
This motherboard uses the KIM-4* bus structure. [t provides eight (8)
expansion board sockets with rigid cord coge. Separote jacks for audio

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

VAK-2/4 16K STATIC RAM BOARD

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

VAK-S 2708 EPROM Programmer $249.00

VAK-6 EPROM BOARD

This board will hold 8K of 2708 ar 2758, or 16K of 2716 or 2516
EPROMs. FPROMs nol included.

This board using 2114 RAMs is configured in two (2) seporately VAK-6 EPROM Board $119.00
addressable 8K blocks with individual write-protect switches.
VAK-2 16K RAM Board with only $239.00 VAK-7 COMPLETE FLOPPY-DISK SYSTEM (Ses March (ssue of Micro)

AU aF AWM (A popisiad) VAK-8 PROTYPING BOARD

VAK-3 Complete set of chips to $125.00
expand ubove board to 16K This board ollows you to create your own interfaces to plug into the
VAK-4 Fully populated 16K RAM $325.00 motherboard. Etched circuitry is provided for regulotors, address and

data bus drivers: with a large areo for either wire-wrapped or soldered
IC circuitry.
VAK-8 Protyping Board $39.00

VAK-5 2708 EPROM PROGRAMMER
This board requires o +5 VOC and +12 VDC, but hos o DC to DC

POWER SUPPLIES
ALL POWER SUPPLIES are totally enclosed with grounded enclosures for sofety, AC power cord, ond carry o full 2-year worranty.
FULL SYSTEM POWER SUPPLY

This power supply will handle o microcomputer ond up to 65K of our KIM-1* Custom P.S. provides § VDC @ 1.2 Amps

VAK-4 RAM. ADDITIONAL FEATURES ARE: Over voltage Protection on 5
volts, fused, AC on/off switch. Equivalent to units selling for $225.00 or
move,
Provides +5 VOC @ 10 Amps & +12 VOC @ 1 Amp

VAK-EPS Power Supply $119.00

*KIM is o product of MOS Technology

ENTERPRISES

I'NCORPORATED

ond +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 [‘“’*' 3"“3
Phoenix AZ 85017 L J

(602)265-7564



SYMple BASIC Data Files

The SYM-1 has a Microsoft BASIC available in ROM. Data
Save and Data Load via the cassette are NOT supported
by this version. The routines required to implement these
two important functions are presented here.

If you've read ‘A SYMple Memory Ex-
pansion” In the August 1878 issue of
MIGRO and “‘Another KIM Expansion” in
the September 1979 issue of Kilobaud
Microcomputing, then you know that |
like Micro-2’s BASIC for the KIM. You will
also know that | have the Synertek BAS-1
BASIC tor the SYM. Both versions were
written by Microsoft, have 9-digit decimal
accuracy, etc. but differ in some of their
functions.

Comparing the Micro-2
Synertek BASICS

Synertek BASIC has a more convenient
USR function and a &“hex’” function that
are delfinite improvements over the
original BASIC. Their ROM version has no
GET function like Micro-Z's. Another dif-
ference is that a response of a carriage
return only to an INPUT statement will
cause a break in program execution with
Synertek's BASIGC. Micro-Z has supplied a
patch to defeat this break. The Synertek
ROM does not include any trig functions,
but they have recently released Technical
Note #53-SSC that gives you full trig
capability using only 313 bytes of RAM.

The main gdifference between the two
BASICs, then, is the data save/data load
feature added to his version by Bob Kurtz
of Micro-Z. This is a very valuable feature
that Microsoft left out. BASIC can not be
used to maintain any types of files such
as mailing lists, inventory records, or
financial records without this feature.
Perhpaps you could enter the data via
DATA statements, but that would be a
very trying task indeed! This feature is
the major reason that | have preferred
Micro-Z's BASIC over Synertek's.

April, 1980

Data Save/Data Load for
Synertek BASIC

Listings 1, 2, and 3 are my first at-
tempts {o provide the same data
save/data load functionality for the SYM
with BAS-1. Listing 1 is Just BASIC in-
itialization, program loading, and a LIST
of the program. All terminal input has
been underlined for clarity. The little
crooked arrows represent a carriage
return typed in.

Listing 2 is a RUN of the program
showing the means used to save the
data. Three separate raecords are saved;
the page zero pointers, the numeric data
and string pointers, and the string data
itself. To reload this data, BASIC must be
initialized with the same memory size and
the program can not have been modified.

Listing 3 is another RUN of the pro-
gram after memory was cleared and the
program relocaded. The data saved in
listing 2 was restored, as can be seen.
No, it is not as convenient as Bob Kurtz's
method, but it works! Bob packs all the
data together with a machine language
subroutine and save it as one record.
Another subroutine loads the combined
record and then unpacks it, moving the
data back to its original locations.

Machine Language Version of
Data Save/Data Load

Listing 4 is a machine language
subroutine that will save and load BASIC
data files without having to turn control
over to the SYM monitor. The data is stili
saved in three separate records, but they
are recordedfloaded one right after
another by the routine. An extra few
seconds for each save or load (for sync,
ete.) shouldn’t hunt anyone, should it?

MICRO -- The 6502 Journal

John M. Blalock
3054 West Evans Drive
Phoenix, AZ 85023

Listing 5 is a VERIFY dump of the
subroutine. Load 1t in, VERIFY between
the same addresses, and if you check
sums match mine then you keyed it in
correctly. Now we know why Synertek put
those check sums on the VERIFY dumps!
The rest of listing 5 shows BASIC in-
itialization and the loading of the revised
BASIC program.

Listing 6 is just a LIST of the revised
program. Note the memory size was
specified to allow room for the machine
language subroutine which is called by
statements 100 and 400. With either of
the two methods, put the call to the load
routine after any DIM statements and
before the main program body. The call to
the save routine should be at ihe very end
of the program, as shown. Any changes
to the program that increases the
memory size needed for it will prevent
data saved by a prior version from being
loaded correctly.

Listing 7 is @ RUN of the revised pro-
gram wherein the data that is entered is
saved at the end of the RUN. Listing 8
shows memory being cleared, BASIC ini-
tialization identical to that used in listing
7, and then the BASIC program being
reloaded. The RUN of the program loads
the data saved in listing 7.

If you plan on saving and loading data
files very often, dedicating 148 bytes of
memory to this subroutine should pay for
itself in convenience over the method
given earlier.

SYMple Memary Expansion Update
Regular readers of MICRO will

recognize from the listings that my SYM-
ple memory expansion board is still work-

2321
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16K MEMORY
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LR —
K-1018

» ADDRESSED AS CONTIGUOUS 16K
STARTING AT ANY 8K BOUNDARY

¢ LOW POWER — 1.8 WATTS TOTAL

e K-1016A — $340 6 MONTH
WARRANTY

SYSTEM EXPANSION

o}

K-1012

+ 12 PROM SOCKETS — 2708/TMS 2716,
USES THE POWER OF ONLY 1 PROM.

e 32 BIDIRECTIONAL /O LINES

e FULL RS-232 ASYNC SERIAL
COMMUNICATIONS, 75-4800 BAUD

» PROM PROGRAMMER

* K-1012A — $285

EXPANSION

FOR YOUR 6502 COMPUTER

HIGH RESOLUTION
GRAPHICS

s e

» 320 x 200 BIT MAPPED GRAPHICS

+ 8K RAM AVAILABLE FOR USE

» EACH POINT INDIVIDUALLY
ADDRESSABLE

s K-1008A — $240, PET — $243
(PLUS PET INTERFACE)

MULTI-HARMONIC
4 VOICE MUSIC

K-1002-2 K-1002

MODEL FOR ALL PETS MODEL FOR KIM, AIM, SYM

» FORIER SYNTHESIZED WAVEFORMS
— UP TO 16 HARMONICS

s 4 VOICES PLAY SIMULTANEOUSLY

* QUALITY D/A CONVERTER, 6 POLE
FILTER AND AMPLIFIER

» HARDWARE — $40-50,
SOFTWARE — $20

ALL MYU PRODUCTS ARE SUPPLIED WITH FULL DOCUMENTA-
TION CLASSED AS “BEST IN THE INDUSTRY“. MANUALS MAY
BE PURCHASED SEPARATELY.

MU

4/ Micro Technology Unlimited
W7 P.O. Box 4596, 841 Galaxy Way
¢ Manchester, N.H. 03108

603-627-1464

Call Or Write For Our Full Line Catalog




A Perpetual Calendar Printer for the AIM

If you know the proper tricks, a Perpetual Calander is
quite easy to program. Here it is presented for the AIM 65.
In addition to being an interesting demonstration, it
points out a few programming tricks required when using

integer numbers in BASIC.

e

Another calendar printer? Yes, but with
a couple of new twists. First, it puts out to
the AIM printer. So the next time so-
meone asks, “Okay, but what can it ac-
tually do?,” you can glve him an answer
he can put in his pocket and take home
with him.

Second, It has a bullt-in perpetual-
calander algorithm that finds the starting
day-of the-week tor any month of any year
from 1583 AD (the start of the Gregorian
calendar) to 999999993 AD (or until we
change the calendar, or until the world
ends, whichever comes first) The
algorithm is fairly simple, but the results
can be impressive. For example:
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“So, Independence Day happened on a
Thursday."

“You mean It figured out alt those leap
years clear back to 17767”

“Well, the equivalent of that, yes.”

“How do | know it's right?”

“You don’t.”

“Okay, print me December, 1941, |
know what day Peari Harbor happened
on.”
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“"So December 7th was a Sunday.”
“Hey, that's right! Okay, print me the
start of year 2000."
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“How about that! It got February right.
GCentury years aren't normally teap years,
but every fourth century is, and there it
is."

“Right. Want a catendar of this month,
and may,be the rest of the year?”

“Sure, but make it through next
February. Why do all calendars end at
December?"”

“I don’t know, but this one won't.”
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The day-of-the-week algorithm ap-
peared In BYTE (Day of Week and Elaps-
ed Time Programs,” W. B. Agocs, BYTE,
September, 1979, p. 126). | read it,
thought “That's neat,” and forget it. Then
a calendar printing program for Teletype
came out in Kilobaud (“Calendar Pro-
gram,” Steve Tabter, Kilobaud Microcom:
puting, October 1979, p. 102). Can the
AIM do that on its printer? Sure It can!
Can | build in that day-of-week aigorithm
so that it doesn't need starting instruc-
tions? Sure | can! The resulting AIM
BASIC program is listed in Figure 1.

The starting day-of-week algorithm is
in lines 85 through 150. It uses *‘Zeller's
congruence,” as explained in Agoc’s arti-
cle. Zeller first does some juggling of
month and year numbers before getting
down 1o the main computation of the day-
of-weak (vartable DW in line 150).

The algorithm packs more power than |
needed here; it works for any year, month,
and day-of-month (day-of-month is
variapte DM in line 130). Since | only need-
ed the beginning day-of-week of each
month to be printed, | set DM =1 in line
129. To testore the aigorithm to its full
power, just delete that one statement,
and use DM as an input.

AIM BASIC (like most BASIGs) does not
allow much format flexibility in printing
numbers, so 1o squeeze those date-lines
onto the 20-column printer, a string
variable, LS, is used to build each line
before printing. L$ is first nulted (e.g., line
290), and is then bullt up, character by
character, as in line 350:

L$ =L$ + CHR$(48 + D2)

This statement adds D2, the second
(units) digit of a two-digit date number, to
fine L$. As shown in Appendix £ of the

AIM BASIC manual, CHR${(48) is ASCII
0" (zero), and the other digits follow. So,
if D2=5, say, ASCIl "'5” is added to the
string. After the last character has been
added, the line is printed (e.g., line 380).

23:28

If you ate fussy about format, the

b

{
above technique gives you total control ey
over each column of each line. tf numbers a4 ner _
don’t print to suit you; don't print < RER =)
numbers, print characters. t =
~
AIM BASIC has one quirk which | -
haven’t noticed in others (but if you're r

running a different BASIC, you might like
to check it out). if X evaluates internally
as less than an Integer, but is sufficiently
closa to that Integer, it will print as the In-
teger, but INT{X) wil truncate down to the

Ed

next-lower integer; e.g., if M
X =4.93999....you get: 1
PRINT X i

5 1

PRINT INT (X) .:.

4 i

Don't betleve it? Try this:

TR TN e b et

To prevent this from happening, add a
dab to X before doing INT(X). How much
is a dab? Anything less than the smallest
meaningful increment in X. The first equa-
tion in line 258, for example, is computing
the century from the year:

C = INT{Y/100 + .005)

{f year Y increases by 1, Y/100 in-
creases by .01, so the added dab is half
that. This assures that it will work for the
year 2000, and is small enough so it will
also work for 1999.

Another example is on Line 262: =
INT(YC/4 + .1). i

178 =EM BLUI D

neater than a string of five PRINT
statements, Isn't it?

FIRST
When YGC increments by one, YC/4 in- e ) thie & eD E =
creases by .25, and the added dab Is less GRATE-LINKE & FRINI
than half that. The previous .005 would RRETC I L 0 T N R
work fine here, too, but .1 costs fewer 8 T4 ToT
bytes. - =2
z D+l
A final note of minor interest. Line 80 z Tl THEN LE
sends two line-feeds 1o the printer before o T -
starting the calendar, and line 430 sends e ,
it five line-feeds, so you can tear off the = 3 THEM L%
finished calendar without having to pump = Efdrdo+hnTh
th “LF" key. And PRINT TAB (100) is sure oy - = {'u::u
= [« R A=

oy
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HELP!!

g Super ulility pragrams lor all AlM 65 progaammers HEX INPUT: Longany
ShoR wersions, used for enlermg nes bytesinto memory DUMP & HEXOUY:
Print DUl your memory In two larmats for easy cnecking of location of
nawisuat pytes FIELD SORAT: A fielo sorting rouling tnal linds usage n
many tasks sacluding helping you organize your programerwng RESTORE:
A progeam wmch automanically rgstores your edior atler youve ré-entered il
\mproperly. This s been a real ime saver Sor us ONE STEP: Atiows youio
slep Ipru tne disassembly (K lishag) ona rne aty tme SYMBOL TABLE: I«
for use wilh the assembpler ROA (How C8N you a0 wangut 6n¢?1 11 prnis fhe
beginning 3nd ending 30dre55es af your symool Jable atang with cacnlabel in
your Drogram and its address a¥ in a handy lo:mat RELOCATE! 1s s
powerlul grogram wnich allows you 10 move af relocale proQrains ar data in
memory All who write. 80apt o grale programs or subroutnes will aporectite
trus 1) allows you 1o pIace them wherever yau'd like ¥You £3n even pperiup
spaces 12ght i (Re muddle of o program lov insertiig MIZSING  Naw  or
adawong da1a of 1ASIruCHons. A programmers yream

ARE INCLUDED.

GAIMS PAK)

5 Excifing grmes of skill for 1 02 severat players using tne full capadililies af
the AtM 65 keyDoard, dispiay ano printer HANGMAN: 4 chailenging ward
game far 2 playars The AIM soes Ine work ang keeas scare SCORE 4: A
challenging game 1n 3 dimenaions Tne printar shows 1ne posihans ol the: 2
playsrs aler escn move REAGT: Your reflexas are tesied in Inousandins ol a
second Tne displuy and kxeybdard are turned inte a reachon nmer GOL-
LUMS CAVERNS: Places you 1nto fne undergraund kinggom of Ine ¢vil
Wizard You must move Insu secrel tunneis ana cavesn rogmy avQiding lrios
mysleanus mial and 1he Winerg 5 spell Tocapture Ine Wizarcysunave onty 8
Tlew poISDA Q8IS and your Magsc computer 10 warn you wnen Evil is near
BINHEX: Teaches anatests your ability to convert Binary nomees in1o thesr
HWexadecimat equivilents Fun lar pudong programmars and nelps vou 1o
perlect 8 neaned skill for fast and efticrom programniny

MATH WHIZ
6P1ograms ealing with aumners & matn &1he AM 65 ADD & SUBTRACT:
Tees powetul ulility program lums yaur AIM 685 o & mulliple precision
calculinor TOTAL: Adds up Lo lous decsmat ar nexadecimal aurmeers af a
nme TEST MEMORY: ! 5 you really check out your 8AM memory
FIBBONACC): Yoy lcarn goout Inese impurlant Aumness as your AIM
genoraies inem in a senes DEC TO HEX: A mullv-use program anc
algorithm lar changing decmal numbers 1m1o theis hex equevalents TIMER:
Mzkes your ATM 65 nloalimer o a 12 or 28 haur ctuck. isplitying of pranting
nours. MUAULES gnd sEConds A Super Bemo of the power ol the ARM 65

S THEN

+[ri

CH:

%1

THEN L

AIM 65 Software

* DISCOVER 6502 POWER *

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 |
by JAMES HOYT CLARK of
CYBERDYNE'S staff, coming
soon—waltch for it or write for
info. A gulde for all. Master
AlIM 65 hardware & software.
A lab and learning manual,
extension, ctarification, & Iindex
to AIM 85 documentation. Over
30 programs. Explained & fully
documented (games, math
utility, printer, display. & more).

419 H
THEN
225 M
HEHX 24
g F
48 E

GAIMS PAK Il
6 Value packed games of sk:li and chance al sess than §1 75 vach Created or
maximum enjoyment of Ine AIM A5 ny you and others HRICKS: Tnis
Program s LRIGLE becsuse il learns rom your Mistakes ang SUCCESHES. whig
you play N Rciually bacomes 'smaclar’ as yob and the compuler competein y
serses ol gemes A real ¢hallenge (6 your skills of fagic oeduclion and
memary '?lC-TAC-TOE: Need we say more an the AIM 8515 a fae ana
impartial scorekacner CARDS: Gives you graclice inwren lo hold-erm and
wnento 1010-em 83 your AIM 65 5eals 5 CARD STUD rrom an unmarkea and
randamly shultled deck LOGICAL ORDER: Yes1s your skills as a Masler-
Ming o reasan analogic asyou Ity Lo deduce a ranzom 4 number sequence in
e fewast numper olines STARWAY 080: Places you it the panirols of a
crippteg spacecral® You mus! successiully piloy your craft back lo tne
mothersaip lar a SoM rendezvolLs Yaus supgiy of fuel 1s kkmiles and mus) be
used with care (o avoid disasier ESP: Even computers can have ESP (of spem
101 You memady pick a nymper. Answur a [ew queshinns (wilhoul 015¢1031ng
ine numbett ind your AIM 85 will guess Ine number correcily evéry hme

SHOW OFF
7 Programs iess tnyn §1 80each| wheen show olf ail the features of the ATM 6%
SIGNS: Lels you prinl 2 sizes of lelters edgewise on 1he AIM 65 panter 8
mie large banaers ROTATING BILLBOARD: Snows yaul messages as
Inay rotate atong the dplyy PRINTER WAVE: A yeod oemao of user
coalzal ol fre AIM 85 panler Siarls yod mlo geapmics prining PAPER
ADVANCE: Gives you soltwire contrgl of 16 onnter papur agvance See
nose lastlew nnes printea foz achange LINE FEED: Thug e i1is hirdwarg
conlral of tne asper sdvance CURSOR DEMO: You can ugnt all 16
segments of Ine aisplays o7 lype m dillerent wssplay patierns KEYBOARD
INngRRUPY: Gives you hardware canirol ol tng kheymonrd Sgans tne
Xeyboars lor k@y Closures wiinoul intarruphig progeam executwor ALp
PROGRAMS m this section mipv he USEO ' yOuIT Dwn Programs as subronhnes
0i iun sn tneir gwn as demox Fulinslruzlions included

HOT LINE!!
[801) 224-2745

AIM 65 & 6502 RELATED PRODUCTS
17Q-TTV.CASSETTE connicter board o Ine AIM 65 Plugs anecily
app cohnectar (111 laciuges AIM tpaneclor TTVY and recoraer
s¢t lor Y racorder. PC boatd wiln lraces & noles tor LED -ndicators switch
WDt senxors epforsolilloss davers reliuys ud o amp & AIMES T O lraining
caurse witn soltwaie AIM 1'Q BCARD-Kit $19 75 Assembley S22 75

10 AIM 65

CYBERDYNES 1980 CATALOG. VARDWAHE $CT TWARE BOOKS
TRAINING ITEMS GODOOES & RAD Serwnces |FULL DESCRIPTICNS,
$100 (HEF UNDABLE ON FIRST ONDER:--FREE WITH ORDER.

ORDER
NOW!

April, 1980

DEALER INQUIRIES INVITED.

ORDERBY ITEM NAME AND PRICE. SOFTWARE CASSETTES $9.7SEACH. POSTAGEINU.S.A. &CANADA
® 25¢ PER (TEM. OUTSIDE U.S. ADD 10% FOR AIA POSTAGE & HANDLING. FOR RUSH ORDERS PAY BY

e POSTAL MONEY ORDER. 10% DISCOUNT ON ORDERS OF 3 OR MORE ITEMS.
CUSTOM (NDUSTRIAL MICRO-SYSTEMS OUR SPECIALTY.

* SATISFACTION GUARANTEED *

MICRO -- The 6502 Journal

P.O. Box 1285
Orem tah 84057
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Introducing AppleSeed, our
newest publication to whet
your Apple* appetite!

We invite you to subscribe to AppleSeed - the
magazine that is to the Apple II* what SoftSide is to
the TRS-80*". It offers the newest in software pro-
gramming hints and ideas tailored especially for
your computer. AppleSeed features challenging pro-
grams for both the do-it-yourselfer and the in-
dividual interested in pre-packaged programs and
games . . . your own preview of the best available on
the market today. A typical slice of AppleSeed con-
sists of one major (new 16K) commercial level pro-
gram (completely listed for your keying pleasure),
accompanied by two or three applications for prac-
tical use or fun, supplemented by informative ar-
ticles to polish your Apple*. Get right to the core of
your Apple* needs and order AppleSeed today! 12
issues, 1 year, $15.00. AppleSeed is the newest
member of . . .

Softdide:

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

*A reglstered trademark of Appla Computers. **A registersd trademark of Radlo Shack and Tandy Corp.




Bi-Directional Scrolling

Everyone knows that a teletype only moves the paper in
one direction - up. Likewise, the Apple display only
scrolls one way - up. Now you can have scrolling in both
directions - up and down - with these routines..

e

By using the machine language
routines glven below, it is possible to
scroll either text/gr page in either direc-
tion.

The up-scrofl routine is derlved from
APPLE comgputer's red Reference Manual
wilh the difference being that a zero-page
location is ‘referred to determine which
page to scroll. The down scroll routine
makes similar use of the same zero-page
byte.

To use the routine a few entry conditions
must be met:

19 LOPEN: 3872
20 RER OR SET LOMEM HAKLALLY

3 CALL -936: [NPUT “PRGE 1 OR 27", PAGE
40 PRINT “INPUT RUDRESS ¢ ¢ 32767y TO STRRT AT*

1. Load the binary routine into the
$300 page of memory starting at $300C.

2. Set pointers 6,7, and 8,9. if you
want to bring new information
onto the screen from RAM as
you scroll 6,7 must point to the
location in memory where the
data to be loaded onto the top
line of the screen will come from
when you scroll the screen page
down. Similarly 8,9 point to the
place in memory to get the data
for the bottom line when you

scroll up.
BEFORE RUNNING,
[HPUT A

53 RER TO SCROLL ®ITHOUT BRINGING IN NEW DATA ENTER 87 FOR ADDRESS
69 IF A6 THEM 109 TEXT : CALL -935. POKE 34.1. REM FREEZE OWE BLAME LINE RT TOP OF SCREEN
79 VTRB 12 PRINT "(SAMPLE PG.1 SCREEN DRTR)
& POKE 6,0 POKE 7,4 FKE 8,8 POKE 9,4. REM BRING NEW SCREEN GRTR FROM THAT BLANK LINE

9 GOTO L9
169 LB=A MU 256 HB=A/236

119 POKE S.PRGEA4: IF PAGE=2 THEN POKE -16293,0

122 POKE 8, LB POKE 9, HB

133 FOR 1=1 TQ 23: CALL 768: NEXT |
148 PORE &, LB, POKE 7. HB

158 KEY= PEEK (-16384) POKE -16353,0

{69 [F KEY=149 THEN CALL 768: REW RT. ARROM KEY TO SCROLL UP
176 IF ¥EY¥=136 THEN CRLL 845: REM LFT ARROM KEY TO SCROLL DOWN
16A IF KEYBLZ5 AND XEYR4S OR A¥O THEN 199: POKE 6,9 POKE 7,4 POKE B,8: POKE 9, 4: REM RESET 6,7 & &9 TN POIRT AT B

LANK LINE

193 I KEV#177 THEN 209: PIKE 5,4: POKE -153%,8. REM “L° FOR PAGE 4
200 IF KEY#L78 THEH 219: POKE 5.8, POKE -1629% % REM 2° FOR PAGE 2
210 IF KEY#216 THEN 159 POKE -15399,8. TEXT : CALL ~883: PRINT *BYE *: END

Aprif, 1980

MICRO -- The 6502 Journal

Roger Wagner
SW Data Systems
P.O. Box 582
Santee, CA 92071

If you want to use this routine to direct-
ly view memory, the easiest way to set
the pointers 6,7 and 89 isto set8 and S to
the address you want to start viewing at.
Put the low order byte in 8 and the high
order in 9. (The screen height plus 1))
Then set 6,7 to the same value as 8,9 were
originally, i.e., the low and high byte bring
the starting address. Last of all, scroll
back down one line to bring the starting
address {Ine into position as the first line
of text visible at the top of the screen.

If you do not want new data brought
onto the screen, then 8,7 and 8,9 will have

23:31



dAckoboh

1 sofolo R ok A sk

& dodod ok

2% %
3% RPPLE SCPOLLING ROUTINE %
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8 & THIS WILL LEY EITHER PRGE 4
8 & SCRALL [M EITHER DIRECTION  *
10 4 [T [S PRIMARILY CESIGNED  *

11 « TO FEED NEW SCREEN ORTR 1IN *
12 * FROM A GIVEN RAHGE OF MM 4
13 * 4
14 Rt AokIRK AR R RARA N Kk Ak
15 %

16 *
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ig 0Bf 5309

13 0RG  $30@

20 WNGLFT BRI s

21 WNGHOTH £ $21

22 WNDTOP EQU $22

27 NGB EDU 823

24CH  EOU M4

23 Lv B 84

26 BRSL €0U 828

27 BASH EM8 $29

27 BRSZL ERU $2R

29 BROZH EBU $2B

3 PAGE EQL M

31 & FOR APPLESOFT (SE PRGE ED SIF
32 4 PRGE HUST HOLL 304 FOR PR L.
36 308 FOR PG 2

4 SCRNTR B0 S8R

T b $96. 547 = LIVHT BYTES

W% & OF STAET OF LINE JUST BEFIRE
37 & TP LINE

SORNETR BN 506

13 % §9. $4%= LOHI BYTES

+ 1F START OF LINE JUST AFTER

A SOTTON LINE

42 %

474

[PNINYS

e~

Change of Address?

We are still having problems with those
of you who are moving around. Please
notity us of any change of address so
that you wifl nol miss any issues. The
Post Office does not return the
undelivered copijes, so we lose both the
poslage and the magazines. Send ad-
dress changes to MICRO, c/o Carol Stark,
Box 8502, Chefmsford, MA, 01824. Please
include your old fabel or your subscrip-
tion number.
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P388 AS 22 44 SCROLL LOR  WNDTOP
8342 48 43 P
B W EDR 4 JSR - vTAB2
B3B6 A 2R 47 NATLN LOR  BARSL
A393 85 20 9 STA  eAsaL
B3R /9 29 49 LDR  BASH
Qo 85 2B 54 STR 8RS
030E A4 21 S1 LOY  WNCWOTH
Asi9 =B 2 OEY
8311 A8 33 PLH
Q12 £S5 81 54 a0C 4891
A213 €5 23 B P WNDBTH
8316 B89 90 % f5 LGB
6319 48 57 PHR
919 @€ B3 54 JSR - \TRBZ
az10 B1 28 59 NSTCKR LBA  <BASL: Y
#1E 31 28 60 STA  <BRsaLi, Y
a3y /8 61 O£y
g321 16 £9 a2 BRL  NSTCHR
o &> BRI NXTLM
0325 AR 59 64 LOBTH LDY  #44
27T 8L 48 65 LO2 DA (SCRMBTH:.Y
B30 N 2B 66 STH  (BRSLO.Y
938 (8 67 [HY
bRt A ol CPY  WADWDTH
@2k A FT €3 gL L2
8330 18 78 CRECT LG
A1 A3 D6 et LOR  SCRNTP
8331 65 21 72 AC  WNDWOTH
B35 25 M 73 S5TA  SCENTP

;RS T R LOR  SCRNTP<i

? 69 i) FOC kA9
[(ERCEI R 76 TR SRR+
9230 1R 77 (RAY
A2E 45 Q2 78 LDA  SCRuBTH
9340 85 21 i fls  WNDWOTH
612 75 68 ] STR  SCRNETH
W44 BS 12 81 IR  SURNETM+L
AZde €3 22 ROC  Haa
#4835 99 22 STH SCRMBTM+L
PECT I XA P ¢TAB

g5
26 &

9340 2 87 SEROLLON SEC
R34E R 2% 38 LOR  WNDBTH
259 29 ug 79 CRC 4501
0352 48 90 FRR
WSS M St 43 a1 Jok YTRBZ
Az A% 2R 32 NXTLNZ LUR  BRSL
BT 53 2H 93 STH  BRSZL
WiSH RS 29 a4 L0 BASH
g3l 3B 228 93 TR BAS2H
B3%E Ry 21 %% LOY  WRDWOTH
LR a? DEY
ARl £S IR PLR

MICRO -- The 8502 Journal

8362 E9 98 9
9264 C5 2 169 CrP
8366 30 8 181 i
9368 48 102 FiR
g369 28 9€ @3 02 JSR
B30 B1 28 164 NXTCHR2 LDA
3%6€ 3L 24 163 TR
9279 28 1066 DEY
A374 19 F9 197 BeL
A373 3B EL 148 BH1
A373 M 78 109 (OTEP LDY
@377 BL 85 118 LT2 DR
@379 31 22 BES STR
A37R 18 112 INY
9T G4 2 13 cPy
A37E W F? 14 BLC
Res M 145 CRRCY2 SEC
A281 RL A6 116 LDA
9z E5 2 117 387
A5 85 B8 11% &TH
3337 RS 97 119 LeA
9239 EZ 20 20 SBE
AR 85 W 124 STR
9280 3R 12 SEC
#38E RS 42 23 LOA
2290 E5 21 124 SEC
A3 85 ug 125 L
@394 RS @8 128 LoA
NF36 €3 AR 127 SBE
@3%¢ 85 # 128 &TH
8294 €4 e AR
A8 W 19 BRK

131 &

122
WIAC RS 25 133 yTAR LOA
0796 2M fh W3 134 VTRBZ 5K
2301 55 24 135 it
AZAS &S 23 136 STH
925 S 137 TS

130 #

139 *
AZRR 4% 14 BRSCALL PHA
A3R7 4f 144 LSR
A2AR 29 &3 142 AL
A3RA A5 83 143 ORA
B3AC &5 29 144 STR
A3RE &% 145 FLR
B 23 L& 144 [LE
RigL 9 92 147 Brs
W83 63 7F 145 AL
WS B2 143 RECLL2 <TA
AZR7 oA 158 RSL
9382 W 151 ASL
A2e9 o 22 152 ORA
BWE 5 R 152 STR
QXB( A4 154 BN ETS
-— £NG RSSEMBLY —-

TOTAL ERRIRS 74

307
RHOTOP
LoToP

Y1A82
(BRSLY, Y
(BAS2L). Y

NATCHRZ
NXTLNZ
§509
(SCRUTP), @
(BASL3. ¥

RNOWOTH
L1

SCRRTF
RNDWOTH
SCENTP
SCRNTP+L
1]
SERNTP4Y

SCRNRTH
WNGWC TR
SCENBTH
SCRNBTIH+L
3017]
SURNBTH+L

v
PRECALL
WNDLEFT
BASL

#5037
FAGE

§513

peCLL2

847F
BRSL

BASL
BHAL
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to point to a part of memory that contains
40 blank space characters. One way t0 do
this is to freeze on blank tine on either
page 1 or 2, and then set 6, 7 and 8 9
must be reset to that value each time the
scroll is done. This is because normally
the scroll routine updates 6,7 and 8,9 by
thee screen width so as to remain syn-
chronized with the screen display another
technique is 1o just clear the top or bot-

Symbol Table

tom line to blanks each time a scroll is
done.
3. Location 5 must hold a 4 for
page 1 scrolling, and an 8 for
page 2.

4. That's all. Now when you want
the screen to scroll just ‘CALL
768" to scroll up, and '845° to
scroll down.

Special Notes:

To use page 2 in Applesoft is more dif-
ficult, but can be done. First, location
$3AB In the machine code must be
changed from $05 to $1F. Also, you must
POKE 31 with a 4 or 8 as compared to the
POKE § in Interger.

The real rub is that Applesoft programs
normally begin in memory at $800 (hex)
which conflicts with page 2 use. The way
around this is to do a ‘POKE 104, 12:
POKE 3072, O' before loading your oro-

T o0 It you are going to use page 2 of textigr !
WDLET Qtjﬁ in Integer Basic, be sure to protect the  gram. Aherioading do a‘CALL 54514’ (un-
WAGILTH 6a21 variables with a ‘LOMEM": 3072. This may ~ necessary with DOS 32). Unless you do a
LCTOF (R be done before running the program, or if ~ ‘RESET’, ‘Control-B other programs. Un-
WERTH - you know how, put as an early line in the  fortunately, use of page 2 with the RAM
Ve > program. versten of Applesoft Is to my knowledge
H w524 AT W impossible. {(Sorry...)
y (27 ) o _ .
éRSL @&28 Biw- AD 22 48 26 Oof WIS 28 if you wish to move the scrolling
- AWR- 85 M AS 23 25 2B A4 A routine for some reason, the only
BACH ap23 W1~ 2% 63 £ B1 1S 3 location-dependent aspects of the code
e ] 1= % "_1 - 73 B3 & are 5 ‘JSR’s ang 1 "JMP’ within it. Since
BRGOH BO0R P-4 M SE VT BL BB Y1 A these operations always reference ab-
o e A0~ 25 19 FS =9 €1 F3 89 81 solute addresses they will have to be re-
BHOE s A% 08 4 ot N 7 written. Of course, if you have a relocate
SLRNTP 0005 : 91280804 20 W FY utitity, it is that much easier.
o e A338- U7 59 08 95 67 18 RS o8 For further enlightenment, see the
SCROLL 12 0248 €5 91 &5 08 85 B9 53 ) sample Integer Basic program which
R TLK 4306 2 A el 8 D 09 B makes use of the scroiling routine. Have
HATEHR 6210 8348- &5 49 9C 9L 6% 39 A3 23 Fun!
LORTH 305 B350~ E9 91 48 20 SF O3 RS 2B
LD a7 @33%- S 2ARS 985 2B 4 21 Location dependent:
., o= 8366~ &4 53 E9 99 (5 22 38 40
CRRCT Y] - . $303: JSR $3¢E
SERLLON P340 BIER- 48 20 3¢ B3 B1 28 1 2R 3190 JSR  39E
P e 8378~ 86 91 28 (8 C4 21 99 £7 0% 4R =
LLTp B37S Az~ .‘g g5 nﬁ £3 21 93 86 A5 39E: JSR A6
T2 0377 #388- A7 €9 v &5 A7 3B A5 R
FRRETZ B:\""ﬁ B3%H- E5 1 £5 B S 80 £% a9 It:epageZMTEXTIGFl is to be used, it must
R0 R b GC . o protected by a ‘LOMEM:3072’ for in-
YTRE @er Gf% 8 ?9 60 68 RS %5 26 18 teger BASIC, or a 'special Load' (as
VTREZ 129E G3R3- B3 65 2B 83 28 £0 € 4R described in article) when using Ap-
BASTRLT o3R6 G3R3- 29 03 95 05 85 29 &8 23 plesoft.
EaiL? 2R 3?&?' '1? 9 62 &3 ?F 85 28 M Note: $3AB must be changed from $05 te
ENG 9380 QzB%~ 6 @5 28 23 23 AR FF FF $1F for Applesoft.
7

data management application.

tion is your own imagination.

suppressed fields, etc.)

The program uses fast and flexible machine language search
and sort routines, provides for easy record editing, and can search
or print up to 2 disks of records with a single command. All
commands are invocable by a few keystrokes. There’s never been
an easier 10 use or more flexible data management program.

Applesoft program requires 48K and disk
Modifier Module 1 lers you add accounting and
numeric processing features to your program
Modifier Module 2 lets you format your output
in any way desired {(columnar, standard forms,

SYNERGISTIC SOFTWARE

THE MODIFIABLE DATABASE
by Chris Anson & Robert Clardy

The Modifiable Database is a genersl purpose, user oriented
database program that can be easily customized for your specific
Create any number of application
programs such as mailing lists, bibliography files, inventory con-
trols, personnet files, accounting programs, etc. The onfy limita-

N

$49.50

$16.00

$15.00

AVAILABLE AT YOUR LOCAL DEALER OR SEND CHECK OR INQUIRY TO SYNERGISTIC SOFTWARE,
5221 120 AVE. S.E.,, BELLEVUE, WA 98006. WA RESIDENTS ADD S5.3% SALES TAX J
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Did you read about the Dungeonmaster who became so
enchanted playing a real life version of Dungeons and

Dragons that he disappeared for a month?
You'll be able to hold on to reality just a little better when you play
the Dunjonquest' computer version, the greatest of all the role-playing

fantasies.
But don’t bet on it.

Sit at your computer. You're the hero. Enter the
Dunjonguest ''Temple of Apshai’ and into the
greatest fantasy adventure you’ve ever experienced.
The Temple has over 200 rooms and catacombs in
which lurk more than 30 kinds of monsters and
beasts ready to do you in—in real time —before you
can reach any of the 70 or so treasurcs waiting for the
hero. You may spend days, wecks, months. .. che rest
of your life...striking at the forces of cvil, or running
from them, or calling on powers you can never com-
pletely understand. Always, always demonstrating in
varying degrees your strength, constitution, dexterity,
intelligence, intuiticn, the force of your ego.

Unlike chess or bridge or monopoly,
this role-playing game — like other good
role-playing games —1is an experience
rather than a game: it is not played so
much as it’s lived or experienced. Your
alter ego gocs forth into the world of
demons and darkness, dragons and
dwarves. Your character will do what-
cver you want him |or her or it to do.

ROOM RO. :

WOUNDS : 1
FATIGUE : L

WET- 44 LES

ARROWS: 19
HRE[C AR @

[ ]

TOTAL SLATN
S

Actual photo of screen during a Dunjonquest game.

(n Room 3 in the Temple of Apshai. our hero observes
twa treasures unattended by dragons, monsters or
demons...for the moment. He is completely free of
wounds; he is not at all fatigued. He carries 44 pounds of
armor and 19 arrows in his quiver. He has already slain
five demons. Will be capture the treasures before moving
on...or before the forces of darkness intercept him?

““The Temple...’' comes complcte with a superbly
illustrated 56-page rule book and cassette program,
designed to opcrate with the Level 1 16K TRS 80, the
PET 32K or the Apple II 48K [Applesoft) computer.
Only $24.95 complete, including shipping and
handling on orders placed within the next 30 days.
{Appte or TRS 80 disk available for $29.95).

Dunjonquest’s ‘'The Temple of Apshai’’ is guaranteed
to be the best version of Dungcons and Dragons/
Dragons and Dungeons. 1t’s a product of the two guys
who are Automated Simulations: Jim Connelley and
Jon Freeman. Jim is a Dungcon Master, running con-
tinoous D & D campaigns. He's been 2 data pro-
cessing prefessional with Westinghouse, GTE
Sylvania, Lugisticon...an expert in computer-based
math-modeling and in simulation of complex phe-
nonicna. jon is 2 game player, designer and author.
He’s a frequent contributor to Games magazine; his
book, *‘The Playboy Winner's Guide to Board
Garmmes'’ is a paperback best-seller.

As we said, guaranteed: Guarantced to be the best
version; guaranteed that you'll be happy with it.
Order now, usc it for two wecks. If you don’t enjoy
completely this fantasy adventure experience that
goes beyond all others, send it back to us. We'll
refund your money in full; no questions asked.

Master Charge or Visa card holders: charge ‘'The
Temple of Apshai’’ to your credit card. Just call our
toll free number: (800} 824-7888, operator 861 {In
California, call operator 861 (800) 852-7777. In
Hawaii and Alaska, operacor 861 (800) 824-7919} and
you can begin enjoying your Dunjonquest game in
days. Or send your check for $24.95" (or $§29.95)" to
Automated

;i Simulations

Dept. LW

P£.0O. Box 4232
Mountain View,
CA 94040

"California residents, please add 6.5% tax.




Software for the PET —m

0]

S

KF‘

DOMINOES $ 6.95 OTHELLO LETTER SQUARES S 6.95

Wb Grm CACHAATGR IR

RPN MATHPACK $19.95 SUPER NIM $ 6.95 DIR/REF S 6.96

YieQ 180 DRSNS S WEE—— 7

GRAND PRIX $ 6.95

FORECAST $ 9.95 $ 6.95

BASKETBALL $ 8.95 SLOT MACHINE $ 6.95

All grders include 3% postage and handling with a minimum of
$1.00. California residents include 5% Sales Tax.,

VISA MASTERCHARGE

PEY IS A THADEMARK OF
HOME ACCOUNTING $ 9.95 COMMODDORE BUSINESS MACHINES, INC,

\

PROGRAMMA

INTERNATIONAL, {nc.

3400 Wilshire Blvd.

Los Angeles, CA 80010

{213} 384-0579
3841116
384-1117

S30NpPoJdd weudboud auemiajosg wwwv;@

SHOOTING GALLERY $ 9985 Dealer {nguiries lnvited



The SY6516 Pseudo-16 Bit Processor

While the 6502 is a great microprocessor as it stands,
advances are being considered to make it even better.
One of the approaches is to add some new capabilities
such as some 16 bit operations, improved addressing,

and more.

For those of you who may have
wondered what the 6502 equivalent of the
MC6809 would be, wonder no longer.
Synertek is almost ready to ship the
SY6516.

Synertek announced the 6516 almost a
year ago, but due to production problems,
it never quite made it. The 6516 was
designed by AtariInc. (back then it was to
be called the 6509) for use with the Atari
400 and 800 computer systems. Unfor-
tunately, Synertek was unable to deliver
the chip in time for Atari to use it in their
computers.

What is a Pseudo 16-bit Computer?

A pseudo 16-bit computer uses an in-
ternal 16-bit register arrangement, but ex-
ternally it uses an eight bit bus. Sixteen
bit data is multiplexed in, much like the
Alpha Micro computer on the S-100 bus.
In addition to the new 16-bit instructions,
the 6516 maintains all of the 8-bit instruc-
tions of the 6502. You may reassemble
your source files currently on the 6502
and run them directly on the 6516. All the
information that | have recieved says that
the 6516 is SOURCE code compatable
with the 6502 and that it is OBJECT code
incompatable with the 6502. | have heard
rumors that Synertek is attempting to
make the 6516 object code compatable,
but quite honestly, | don't believe there is
much chance of it happening.

Unlike the Motorola MC6809, which
has a distinct set of 8-bit instructions and
a distinct set of 16-bit instructions, the
SY6516 contains a special register (the
“Q" register) which toggles the system
back and forth between 8-bit operation
and 16-bit operation. In addition, all
registers in the 6516 (A, X, Y, and SP) are
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now 16-bits wide. The “Q" register con-
tains four bits which may be programmed
to put the accumulator in the 16-bit mode,
the X-register in the 16-bit mode, the
Y-register in the 16-bit mode, and memory
in the 16-bit mode (for use with INC, DEC,
ASL, ROL, ROR, LSR, etc.). If the ac-
cumulator is programmed to be in the
16-bit mode, then LDA wiit load the ac-
cumulator with 16-bits, the low order byte
coming from the specified address and
the high order byte coming from the
specified address plus one. If the ac-
cumulator is in the 8-bit mode, then the
LDA instruction behaves identically to
the LDA on the 6502. The other registers
(X, 'Y, and Memory) behave identically.

It does not take twice as long to per-
form a 16-bit instruction compared to the
equivalent 8-bit instruction, as you might
expect. Usually only one additional clock
cycle is required. This means that 6516
code will run as much as 3 times faster
than 6502 code performing the same
operation.

In addition, several instructions have
been ‘speeded up" over the 6502
equivalent. For instance, implied instruc-
tions now only require one cycle for com-
plete execution (the 6502 requires 2).
Several other instructions have been
speeded up as well {see Table One).

Variety of addressing modes is what
makes the 6502 as flexible as it is. The
6516 includes many more addressing
modes in its instruction set. In particular,
indirect addressing (without the indexed
by Y or preindexed by X), 16-bit relative
addressing (there is now a jump relative,
so your code can be relocatable), and
direct page addressing.

Direct page addressing is something
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really special. It is available on the 6502 in
a restricted form; on the 6502 it is called
zero page addressing. Direct page ad-
dressing is different , in that any of the
256 pages in the 6516 address space may
be used. The particular page is selected
by the 8-bit direct page register “Z". The
direct page facility should clear up many
problems associated with zero page con-
flicts occuring in the 6502.

The New Instructions

The 6516 has a total of 114 instructions
(compared to the 6502's 56). This gives a
total of 255 different opcodes. Some of
the new instructions are listed on the
next page.

The User Flag

Bit 5 of the P register has been undefin-
ed to this point in the 6502. The 6516
utilizes this bit as a user defined flag. In-
cluded in the instruction set are instruc-
tions to set and clear this flag, as well as
branch if set, and branch if clear. This
user defined flag will prove to be a great
help to users who are writing a boolean
function. Up till now, the 6502 program-
mer had to use the carry or overflow flag.
The user defined flag will help allieviate
problems associated with the use of the
aforementioned flags.

The 6516 instruction set was defined to
allow maximum capability with the
minimum number of instructions possi-
ble. For those of you who would really like
to have seen an instruction of the form:

JMP (LBL.X)
you may simulate this by:

LDY LBL.,X
YPC
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The instruction sequence still requires struction set to allow a much more little more pleasant to the die-hard com-
only 3 bytes (assuming LBL is a direct regular syntax. This should prove 10 be a puter scientist.
page reference) and the timing is 7 cycles
which is only two cycles more than a

straight jump indirect. This would ex: The New Instructions
ecute just as fast as a JMP (LBL.X) in-
struction were it Included directly in the LLS M-3S (LOAD STACK FZINTER FROM MEMOEY)
instruction set. LHA M- AR (LBAL m~1GH ORLER ACL FRO™M MEPICRY.
LHX M- XH (LDAD HiGm DRDER X-REG FROM MEMISRY)
For those of you who would like to have LHY  M-)YH (LOAD HIGH URLER Y-REG FRUM MEMGRY)
seen the auto-incremenmt and auto LAX  M(X)-)A  (LOAD AZC INDIRECT THROUGH X REG)
decrement instructions of the MCE809, LAY  M(Y)-)A  (LOAD ACC INUIRECT THROUGR Y REG)
once again they can be simulated by the SAY  A-IM(Y) (BTGRE ACC INDIRECT THROUGH Y RES
6516. For instance, the sequence LAX,
INX simulates a post increment and INX, ADD AsM_)A (ADD W/L CAREY)
LAX simulates a pre-increment. These in- SUB A-M->A (SUBTRACT W/0 CARRY?
structions require two bytes (the same as AXA A+X<)A (ADL X RES TG &C0S
the B808) and execute in 3 to 4 cycles AVA  AeY—3A (ADL Y REG TO ACC)
{depending on whether you are in the AAYX A+X-)X (ALT ACL TO X REG)
eight-bit or 16-bit mode). This speed is AAY AaV- )Y (ADD ACC 7O Y RES)
comparable to the 680S. AMX  X+M-)X  (ALD MEMDRY TL X REG!
_ © eeMAR ,
The only advantage of the 6B09 over SEE ;;:,i\){_ 'A :ﬁl’.ug 'CACLJ;FD'E;MQS*YAEE?)
the 6516 is the 6809 mutiply instruction. - = ’ !
H ,aso re muitiply on the 6516 _
sho::el};erexaeculfslswfasetmenoggyh so that it RLT {(ROTATE LEFT ACC)
won't make that big a difference. RRT (ROTATE RIGHT ACC)
ASR (ARITHIMETIC SHIFT RIGHT ACC)
The addition of two stacks in the 6809 RHL (ROTATE AH LEFT THRUUGH CARRY)
is no real advantage since you can RHR (ROTATE AR RIGHT THROUGH CARRY)
simulate 2, 3 or even n stacks with one RXL (ROTATE X REG LEFT THROUGH TARKY)
16-bit stack pointer. Those of you writing RXR (ROTATE X REG RiGHT THROUGH CARRY:
machine interpreters (such as the UCSD RYL (ROTATE Y REG LEFT THROUGH CAARRY)
Pascal Pcode interpreter) will be able to RYR (ROTATE Y REG RIGHT THROUGH CARRY)
simulate a stack machine quite easily on
the 6516.
TZA Z-)AL (TRANSFER Z TO ACC LOW)
In my opinion, Synertek has taken YeC Y-)FC (TRANSFER Y REG TO FC)
everything wrong with the 6502 and fixed FCY FC-)Y (TRANSFER PC TO Y REG)
it, in addition to adding several features XHA AL(-)AH (EXCHANGCE ACC BYTES)
which | had not even previously con- Xi4Y YL{=->YH (EXCHANGE Y REG RYTES)
sidered. The 6516 is easily the most XHX XL (- YXK (EXCHANGE X REG BYTES)
powerful 8-bit processor available (with XXY X(-3Y (EXCHANCE X WITH Y REGISTAR)
due respects to the Intel 8088 which | QAx( -3y
would rate “almost there”). This opinion,
incidently, is not just my own. EDN rated SET 1-)F (SET USER GEFINABLE FLAG!
the 6516 above all the 8-bit processors CLF O-)F (CLEAR USER UEFINABLE FLAG)
and even some 16-bit processors, several LDQ@ M-8 (LOAD B REGISTAR FROM MEMORY)
months ago. It Synertek does indeed SEV 1)V (SET OVERFLOW FLAG)
make the 6516 processor object code
compatable with the 6602, it will definite- BFS (BRANCH IF FLAG SET)
ly make the 6516 something you BFLC {BRANCH IF FLAG CLEAR)
shouldn’t scoff at. Why? Because JNE (JJME IF NOT EZGLAL T ZERO L&-EIT RELATIVE)
oncethis happen, 50,000 APPLE Il com- JER (JUMF 1T EGQUAL 70 TERD, 1&-FEIT RELATIVE)
puters will be upgradeable directly to a
16-bit processor and maintain software FHO A-)(S) (16-BIT ACC FUSH)
compatability with existing software. FLL TSY YA (L6-BIT ACC F_LL)
Likewise, the 70,000 or so PETs will be =X L-313) (16-81T X REG FPUSH)
upgradeable and the OSI, and the KIM, v 5y-1X (16-EIT X REL FLLL)
and of course, the SYM, etc. ete. EHY Y= 5) (ia_n1T ¥ RED FUSH)
The only fault | find with the 6516 is the FLY (8)-2v (L&-BIT Y RES PULLY
assembly {anguage mnemonics chosen rhZ 2-)(G) (FUSH Z REG ONTO STACK,
by Sypertek. They should have followed F-Y(S) FUSH Q2 REG CNTD STACK?}
the example laid down by Motorola and PLZ (8)-)3 (FULL & FROM STACK,
used mneomics which specify the action, (S)-1)1 FULL Z FROM STACK )
leaving the decision of where the data is FPHR (COMBINATION JOF #HG» FHX, PHY, AND FHZ)
coming from to the operand field. FLR (CCMBEINATIIN OF 7Ll 7LX, ~LY, AND FLZ)
| am currently writing a version of LISA BRL (FERFORMS A SR (SFFFQ) 3
{an interactive 6502 assembler for the AP- BRZ (FERFUGRMS A J5R (®fFFli )
PLE 1lf) tor the 6516. | will maintain BR3 (TERFORMS A JSR ($FFF4) )
Synertek’'s syntax, however | will add ER4 (FERFCRME A J5R ($rfF&) )
several extensions to the syntax and in- ERS (PERFGRMS A JSR (BFFFB8) )
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SOFTWAR

“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
individuals 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 on mainframes! Six modules comprising 42K of
programming allow you to; create, edit, delete, display, print, soft,
merge, etc., 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 and
2040 Dual Disk (printer optional). . . .Cost $125

ACCOUNTS RECEIVABLE/PAYABLE - A complete, yet simple o use
accounting system designed with the small businessman in mind. The
United SoHware system generates and tracks purchase orders and
invoices ali the way through posting "controlled” accounts payable and
accounts receivable subsystems.

Keyed Random Access file methods makes data access almost
instamtaneous. The low-cost sojution for the first time computer user
with up to 500 active accounts. Requirements - 32K PET, Dual Disk, any
80-colurnn printer. . . .Cost $175

CASH RECEIPTS & DISBURSEMENTS - Makes 1t a breeze to track all
outgoing payments made by any type of business operation. Checks
are tracked by number and categorized by type of expense. Sorting,
summary, and audit trails 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

$99.95
KRAM - Keyed Random Access Method - The new, ultra-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 “Son” routines!
KAAM provides flexibility never seen on a micro before. KRAM is
modeled after a very powerful access method used on large-scale |IBM
Virual Storage mainframes. So "KRAM" all you can into your PET - it
will love you lor it. . . Cost $§79.95

(Sublicenses available 10 software houses.)

PROGRAMS FOR
ENTERTAINMENT
Space Intruders

(“Best Game of 1979") ..$19.95

Super Startrek. .......... 14,95
PET Music BoXx.......... 29.95

UNITED SOFTWARE
PROGRAMS FOR BUSINESS

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

Kentucky Derby/Roulette 9.95 Checkbook.............. §16:95
Alien 1L.Q./Tank .......... 985 Mortgage ..............- 1585
Tunnelvision/Maze Chase 14.95 Finance ................. 12.95
Submarine Aftack ....... 8:85 - BONAS i o i e 12.95
Battle of Midway ........ 7.95 Stock Analyzer .......... 22.95
Laser Tank Battle........ 005 Stock Options........... 24.95
Swarm ... 14.85 6502 Macro Assembler... 49.85

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

DAKINS UTILITIES

wevr QAKINS PRULSANCING ALY MK = = DAE|¥} PROGUMING AIDS |] MW ==

.
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The Cruncher removes REM statements and compresses code in Applesoft
programs. The Prompter is a powerful data entry subroutine that can
handle both string and aumeric data. Options include using comnas,
decimal points, and leading zeros with right-justified numerics, 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 Aids is $39.95.

The Copier copies absolutely any kind of file or program from one
diskette to another. The Variable Cross Reference produces 2 cross-
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 is referenced by GOTO,
GOSUB, THEN, or LIST statements. The Patcher 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 DakinS_Programming Aids 11 is $49.95.

Each utility package includes a program diskette and very complete
documentation. The hardware requirements are an Apple 11, 4BK of
memory, 2 Disk 11's, and a printer. Languages are Applesoft/Assembler.

See your Apple dealer or contact Dakin$ Corporation, P.0. Box 21187,
Denver, Colorado 80221. Telephone:{303) 426—6090.ml)akin5 developed
the business application software The Controller for Apple Computer Inc.

DISK DRIVE WOES? PRINTER INTERACTION?
MEMORY LOSS? ERRATIC OPERATION?
DON'T BLAME THE SOFTWARE!

Y

1SO-1

Power Line Spikes, Surges & Hash could be the culpritl
Floppies, printers, memory & processor often interact!

Our unigue ISOLATORS eliminate equipment interaction
AND curb damaging Power Line Spikes, Surges and Hash.
*ISOLATOR {ISO-1A) 3 filter isolated 3-prong sockats;
integral Surge/Spike Suppression; 1875 W Maximum load,

1 KW loadany socket . ... ........... $54.95
“|SOLATOR (1S0-2) 2 filter isolated 3-prong socket banks;
(6 sockets total); integral Spike/Surge Suppression;

1875 W Max load, 1 KW either bank . .. . ... $54.95
*SUPER ISOLATOR (ISO-3), simitar to ISO-1A

except double filtering & Suppression . . .. $79.95
*ISOLATOR (1SO-4}, similar 10 (SO-1A except

unit has 6 individuafly filtered sockets . . . . $983.85
*ISOLATOR (ISO-5), similar to 1S0-2 except

unit has 3 socket banks, 9 sockets tatal . . . $76.85

*CIRCUIT BREAKER, any modsf (add-CB) Add $ 6.00
*CKT BRKR/SWITCH/PILOT any model
(%5 [ e S S e e IR Add $11.00
“ PHONE ORDERS 1-617-655-1532 ——

L[ZZ7 Electronic Specialists, Inc.

171 South Main Sireet. Natick, Mass. G760 -
Dept.ml




Announcing...

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

Unified Operating System
Disk File Manager
Commercial Basic
Editor/Assembler/Debugger
Data Base Manager

Optimized Systems Software does not use Apple DOS ® 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 @ atone. Requires 48K Apple Il ® with
Disk II.

Operating System File Manager
e Byte and Block 1/0 o Open, Read, Write, Delete, Lock, etc.
e Simple User Interface ® Random Access via Note & Point
e Simple Device Interface e 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)
e Variable Names to 256 significant characters e Mini Assembler
e |/0 Interface Statements e Maxi Assembler
(no PRINT “control-D...") e Disassembler

e Step, Trace, €tc.

Before Beginning
Available NOW at Special Introductory Prices April 15 April 15
e Operating System + Flle Manager + Basic $49.95 $69.95
® Operating System + File Manager + ASM $49.95 $69.95
e Operating System + File Manager + Basic + ASM  $89.95 $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 112 Apple DOS® are trademarks of Apple Computer, Inc.

Optimized Systems Software
Shepardson Microsystems, Inc.
20395 Pacifica Dr., Suite 108
Lupertino, CA 85014

(408) 257-9900
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The world we live in is full of variables we
want to measure. These include weight,
temperature, pressure, humidity, speed and
fluid level. These variables are continuous
and their values may be represented by a
voltage. This voltage is the analog of the
physical variable. A device which converts
a physical, mechanical or chemical quanti-
ty to a voltage is called a sensor.

Computers do not understand volt-
ages: They understand bits. Bits are digital
signals. A device which converts voltages
to bits is an analog-to-digital converter.

Qur AIM 16 (Analog Input Module) is a 16
input analog-to-digital converter.

The goal of Connecticut microCompu-
ter in designing the uMAC SYSTEMS is
to produce easy to use, low cost data
acquisition and control modules for small
computers. These acquisition and contro)
modules will include digital input sensing
{e.g. switches), analog input sensing (e.g.
temperature, humidity), digital output con-
trol (e.g. lamps, motors, alarms), and
analog output control (e.g. X-Y plotters, or
oscilloscopes).

Connectors

Giing

w

sameimcio 1R )
poEmer

The AIM 18 requires connections to its
input port (analog inputs) and its output
port (computer interface). The ICON (Input
CONnector) is a 20 pin, solder eyelet, edge
connector for connecting inputs to each of
the AIM16's 16 channels. The OCON
{Output CONnector) is a 20 pin, solder
eyelet edge connector for connecting the
computer’s input and output poris 10 the
AlM16.

The MANMOD1 (MANifold MODule)
replaces the ICON. It has screw terminals
and barrier strips for all 16 inputs for
connecting pots, joysticks, voltage
sources, etc.

CABLE A24 (24 inchinterconnect cable)
has an interface connector on one end
and an OCON equivalent on the other. This
cable provides connections between the
UMACSYSTEMS computer Interfaces and
the AIM 16 or XPANDR1 and between the
XPANDR1 and up to eight AlM 16s.

The AIM 16 is a 16 channel analog to digital
converter designed to work with most
microcomputers. The AIM16 is connected
to the host computer through the compu-
ter’s 8 bit input port and 8 bit output

port, or through one of the uMAC SYS-
TEMS special interfaces.

The input voitage range is 0 to 5.12
volts. The input voltage is converted to a
count between 0 and 255 (00 and FF hex).
Resolution is 20 millivolts par count. Ac-
curacy is 0.5% = 1 bit. Conversion time
is less than 100 microseconds per channel.
All 16 channels can be scanned in less than
1.5 milliseconds.

Power requirements are 12 volts DC at
60 ma.

The POW1 is the power module for the
AIM16. One POW1 supplies enough power
for one AIM16, one MANMOD1, sixteen sen-
sors, one XPANDR1 and one computar in-
terface. The POW1 comes in an American
version (POW1a) for 110 VAC and in a
European version (POW1e) for 230 VAC.

TEMPSENS

This module provides two temperature
probes for use by the AIM16. This
module should be used with the MANMGCD1
for ease of hookup. The MANMOD?1 will
support up to 16 probes (eight TEMP-
SENS modules).

Resolution for each probe is 1°F.

" | \\\\ \n\

XPANDR1

The XPANDR1 allows up to eight Input/

Qutput modules to be connected to a com-

puter at one time. The XPANDR1 is
connected to the computer in place of the
AIM16. Up to eight AIM16 modules are
then connected to each of the eight

ports provided using a CABLE A24 for
each module. Power for the XPANDR1

is derived from the AIM16 connected

to the first port.




CONTROL for PET,Apple, KIM, and AIM (8]

Computer Interfaces
and Sets

For your convenience the AIM16 comes as
part of a number of sets. The minimum
configuration for a usable system is the
AIM16, one POW1, one ICON and one
OCON. The AIM18 Starter Set 2 includes
a MANMOD1 in place of the ICON. Both
of these sets require that you have a
hardware knowiedge of your computer
and of computer interfacing.

For simpie plug compatible systems
we also offer computer interfaces and sets
for several home computers.

INTRODUCING
SUPER X-10 MODULE

Open a door or WilldOW and turn on a

light, rape recorder, alarm!

Control lab equipment. CLOSE THE
LOOP on the real world.

AN INEXPENSIVE CONTROL
SOLUTION FOR

HOME SECURITY
ENERGY CONSERVATION
GREENHOUSES
ENVIRONMENTAL CONTROL
JNDUSTRIAL CONTROL
LABORATORIES

SUPER X-10 MOD SPECS
1. Remote controller
Controls up to 256 differsnt remote
devices by sending signals over the
house wiring to remote modules. Uses
BSR remote modules available all over
the USA (Sears, Radio Shack, etc.).
Does not require BSR control module.
Does not use sonic link.
2. Clock/calendar
Time of day - hours, minutes, seconds
Date - month, day - automatically cor-
rects for 28,29,30 and 31 day months.
Day of the week.
3. Digital inputs/outputs
8 inputs - TTL levels or swiltch closures.
Can be used as triggers for stored
sequences.
8 outputs - TTL levels

REMp
Ve \
* \\!// @ CON‘?\O
“ ;Q( COMPy,
PLUS:

CLOCK, CALENDAR,
REMOTE SEQUENCE TRIGGERS

4. Computer interfaces
S-100: Requires one 8-bit input port and
one 8-bit output port.
Requires cable assembly.
PET, APPLE, TRS-80, KIM, SYM, AIM6ES5:
Plug-in sets available - no cable assembly
required.
Other; same as S-100

5. Self-contained module in melal case with
its own power supply. Physical size
approximately SX6X2.

Price (until April 30, 1980): $199.00 (S-100),
$249.00 (other)

All prices and specifications subject to
change without notice. Our 30-day money
back guarantee appties.

AIM16 (16 channel-8 bit Analog

tnput Module) 179.00
POW1a (POWer module-110 VAC) 14.95
POW1ie (POWer module-230 VAC) 24.95
ICON (Input CONnector) 9.95
OCON {Output CONnector) 9.95
MANMOD1 (MANifold MODule) 59.85
CABLE A24 (24 inch interconnect

cable) 19.95

XPANDR1 {allows up to 8 Input or

Output modules to be connected to a
computer at one time) 59.95
TEMPSENS2P1 (two temperature probes,

-10°F to 160°F) 49.95
LIGHTSENS1P1 (light level probe) 59.95
The tollowing sets Include one AIM16,
one POW1, one OCON and one ICON.
AlM16 Starter Set 1a (110 VAC) 189.00
AIM16 Starter Set 1e (230 VAC) 189.00

The following sets include one AIM16,

one POW1, one OCON and one MANMOD1.
AIM16 Starter Set 2a {110 VAC) 239.00
AIM18 Starter Set 2e (230 VAC) 249.00

The following modules plug into their
respective computers and, when used
with a CABLE A24, eliminate the need for
custom wiring of the computer interface.

PETMOD (Commodore PET) 49.95
KIMMOD (KIM, SYM, AIM65) 39.95
APMOD (APPLE I1) 59.95
TRS-80 MOD (Radlo Shack TRS-80) 59.95

QUANTITY|  DESCRIPTION PRICE [ TOTAL
SYSTEMS — 4
Order Form -
CONNECTICUT microCOMPUTER, Inc.
150 POCONO ROAD
BROOKFIELD, CONNECTICUT 06804
TEL: (203) 775-9659  TWX. 710-456-0052
. i AIMA6 SUBTOTAL
1:2 Log\‘zlvsznzeﬁp:m\}llg&ogze CAB|'.E Handlini;_afd s_hippiag—add per order $3.00
A24 and one computer interface module Fordgrdiders add 10% lor AIR postege |
PETSET1a (Commodore PET - add 7% sales lax
110 VAC) 295.00 TOTAL ENCLOSED
PETSET1e ({Commodore PET -
230 VAQ) 305.00
KIMSET1a (KIM, SYM, AIM86S - NAME
110 VAC) 285.00 COMPANY
KIMSET1e (KIM, SYM, AIM85 - ADDRESS
230 VAC) 295.00
APSET1a (APPLEII-110 VAC) 295.00 —
APSET1e (APPLE |1 230 VAC) 305.00 C©TY—
TRS-80 SET1a (Radio Shack TRS-80 - STATE . zie
110 VAC) 295.00  yisa O mic O Expiration date -
TRS:80 SET1e {Radlo Shack TRS-80 -
305.00 Card number == @ @@

230 VAQ)



9( MICRO SUBSCRIBERS SPECIAL

(= “TRANE You, CoMMoVORE . o &

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-
hoards.

So, thank you, Commodore, for confirming that S.E.W.
was right all along.

Ww

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 ASCIl 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. on|y $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

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

231E SouthWhisman Road

Skyles Electric Works ‘ MountainView,CA 94041

)




PET Keysort

One of the most useful operations to perform on a real
data base is a keysort. On the PET, due to some problems
in the ‘garbage collection’ procedures, sorting string
arrays can become very time consumming. A complete,
general purpose keysorting program is presented which
has many useful features and is efficient.

One of the most needed features of any
business database program is a good
sort routine. On the PET computer, there
is aiso a real need for 2 way to sort string
arrays without changing the strings. This
is due to a quirk in the PET's “garbage
collectlon” routine. PET was designed so
every time a string is changed, a new
string is created. Oid versions are erased
only after memary is filled. Then it deletes
all the unneeded strings at once. As
string space increases, collection time in-
creases dramatically. With 24K of strings
in memory, it can take several minutes.

Until future ROM’s speed this process,
it is best to avoid unneeded string
manipulations. This makes a different
sort program essential. For example, in
an attendance program | developed. a
heapsort Is used. The heapsort itself
takes about 20 minutes to sort 500
records. However, garbage collection
adds another 2 hours! Clearly this is
unacceptable.

One solution would be to define
another array of integer string pointers,
and sort that array. This would avoid mov-
ing strings entirely. As it happens. BASIC
already stores its strings that way. Each
string array is a table or pointers to
another array of the actual strings. The
pointers are above the program in
memory, at the end of the variables. The
strings are usuvally at the top of memory,
though they may be anywhere.

| wrote a ‘pointer sort’ using the pointer
table. It worked, but took too much
memory, and had to be part of each pro-
gram using {t. | decided to put it in
machine langueage instead. In the final
form, it uses just under 1K of memory, at
the top of memory. It resets BASIC's top
of memory pointer to protect itself from
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B8ASIC, and saves a copy of PET's
zerobase to protect basic from the pro-
gram. The other main features of
KEYSORT, are as follows:

extrermne speed

simple operation

has defaults for all options

works with BASIC arrays

Remains until PET is reset

accepts any number of fields

within a string

sorts any specified string array in

memory

8. accepts any character as a fieid
marker

9. both strings and fields may in-
dividually vary in length

10.  extensive error ckecking

oL~

~

The two BASIC demonstration pro-
grams will illustrate these features.
Listing #1 creates an array of random
strings to sort. It does 3000 names in 28
seconds. Once you create an array to
sort, merely enter ‘sys(31841) to sort it,
either directly or from a program. Later,
when you are ready to sort on an array
other than the first in memory, try out
listing #2. It uses all of KEYSORT'’s op-
tions at once. First, il selects the ‘a3’ ar-
ray as the one to sort, ignoring all other
arrays. Second, it selects the ‘¥ character
as the marker between fields. Using a
marker allows one string to hold about
128 separate fields at once. The array
may be instantly resorted on any of these
tields, as shown in sample run #2, which
sorts on field #4, actually the fifth field,
since there is 2 fleld #0.) You may sort by
name one minute, by birthdate the next
and by zip code after that.

There is no need for strings to have a

fixed length. Nor is there any need for
fields within strings to be any special
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length. This avolds any waste of array
space. KEYSORT's default field marker is
the [tab] character, chr$(S). This is easily
changed, as shown in listing #2. Also
there need not be any end of field marker
unless you select one. Listing #1 works
fine without fields. if time is very impor-
tant to you. Note that using fields
doubles the sort time. In return, it allows
you to maintain a single data base, for
several programs, and sort only the fields
needed by the particular program current-
ly in use. That saves a {ot of typing time.

When you study the asssembly source
listing of KEYSORT, you will note a
subroutine called ‘spg’. This is a routine
any 6502 owner can use to save up to half
of zero base. By placing it at the end of
the normal program flow, it only has to be
called once, and its ending ‘rts’ then
returns to BASIC.

Alter you assemble and save a copy of
KEYSORT, call it without any arrays in
memory. You will iImmediately see:

?array error
ready

This is KEYSORT's error message.
Here it means no array was found.
However, in the process, it reset Himem
to protect itself from BASIC. You should
do this each time you load KEYSORT,
before defining strings. Otherwise they
will overwrite the program. Note that if
another program has already moved
Himem lower than KEYSORT needs, the
program leaves it alone.

If you see the '?array error’ message at
other times, one ¢f several things has
gone wrong. Perhaps there is no array to
sont, le. you cleared the variables. Or
maybe the array has more than one
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dimension—only one is allowed. (Un-
sorted arrays may have all the dimen-

sions you wish,

Then again, you may have erred in pok-
ing in KEYSORT: that becomes the
default for future sorts. Note that at the
end of listing #2, the seven command
locations are reset to zero. Unless the
next sort uses the same KEYSORT
features or more, you willl need to zero
those functions not desired in the next
sort.

Both the assembly listing and the hex
dump of KEYSORT here are for a 32K
PET. However, the program is easily
relocatable. There is no data in the body
of the program, and the program does not
change itself. To relocate it, merely
change all of the high order bytes of 3
byte Iinstructions, except tor the one that
jumps to $C357 at $7 of 8. This is a call to

the new ROM's error message printer.

Table #1 shows all the locations to
change for relocation at the top of alt PET
model's memory. If you have an ‘old
ROM® PET, (8K ‘79 or earlier vintage), you
will need to make the changes listed in
table -2. You will also be limited to 256
element arrays, as the old ROM’s couldn’t
handie more elements than that at once.

Other 6502 users with Microsoft may
be able to adapt KEYSORT to their needs.
My local 6502 group is converting it to the
Apple, which uses a similar memory
structure. It may help you to know how
PET stores arrays. Each array starts with
7 housekeaping bytes. The first byte of
the first array’s housekeeping is address-
ed by ‘aras’ in BASIC (32¢-2d,) low and
nigh.} The last aray ends just betore the
address in ‘'eara’, ($2e-2f). The first 2
housekeeping bytes in each array contain
its name. If it is a string array, $80 will be
added to the second character of the
name as a flag. Even if there is no second
character,byte 2 will contain $80. Bytes 3
and 4 are the low and high bytes of the of-
fset from the stan of the current array to
the start of the next one. Byte 5 i3 the
number of dimensions in the array, 1-3.
Bytes 6 and 7 are the HIGH and low bytes
respectively of the number of elements in
the array. (This is backwards from the
usual 6502 format.) There will be 1 more
element than in the DIM statement, as the
Oth element counts too. The Oth element
begins immediately after the housekeep-
ing bytes. Each element consists of 3
bytes. The first is the length of the string.
The other 2 are the low and high bytes
long. Also, when first dimensioned, all the
length bytes and address bytes are set to
zero.

I wont’t try to fully explain the BASIC
and assembly listings of KEYSORT; thay
are fully commented. The only unusual
feature in the BASIC programs is the use
of PET's built-in 80th of a second jiffy
clock, Tl. When entering the assembly
source, save $3500 for the text file and
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$0200 for labels. If you have less room
avallable, delete some comments.

Hf you have questions about KEYSORT,
or need help, write me at the above ad-
dress. Please include a stamped reply
envelope. If you want a custom tape copy
of KEYSORT, please send along $5 for my
time. Also, specify the starting or ending
address you wish, and which ROM set
you have.

Table 1: Locations to change on

Table 2: Changes for using old ROMs
Source Changes:
Line 430 ARAS .DE $7E
Start of array space {850 & 670]
Line 440 EARA .DE $80
End of array space (1080 & 1120)
Line 450 HIM .DE $86
End of memory
& 630]
Line 460 ARER .DE $85
Offset into error table {1320]
Line 470 ERRP .DE $C359

(560, 590, 610,

relocation Error msg. and stop (1330)
$7C is found at: $7C62
EFF 7F3A Object Code Changes
$7Dis found at: $7C75
7GF5 7D33 $7C77 = 37€ $7C7B = 37F
7EAD /EDC g7CCT7 = $81 $7CCF = $80
$7E is found at: $70F7 $7C64 = $87 $7C6A = $87
7€48 7E87 $7C6E = $86 $7C72 = $86
$7F is found at: $7044 $7CF7 = ¢85 $7CF9 = $59
7D8F 7DA4
7DAA 70C7
7E0C 7E68
7E8A 7EB8
7ECB
To relocate for:
PET 4K, change 7s to 0s
PET BK, change 7s to 1s
PET 16K, change 7s to 3s
Code will reside at Himem.
163 REM> S0ORT DREMO #!
11& P IHT"CHHPLE RUM FOR LIZTING #1": FPRINT
158 ! AREAY =1
1364
1444 OSTRIMGS TO S0ORT
155 gz
128
1Va .UD J=1 T 18%RMICE+1
A AF=AT+CHREE 80+ 2e$EMTINED &
150 MERT
2L AFCI 2 =H#%
{ PREINT I1.R¥
HE'T
=23 TI—TI‘” ﬂ“ ZERO THE C
o4 SYE(z FEM: SOET
298 TZ=TI: F.EH} STOP THE CL i“"
: PRINT :PRIMT"ORLDER AFTER SORTING FREINT
FEMZ FRINT THE SORTELD STRIMGE
FOR I=8 TO 22
FRIMT I.AfC1:
EXT
REM> BERAG AEOUT THE TIME EREOQUIRED
FPIWT‘F”INT“TIH’ TO SORT="(TE-T1x 80" SECONTIS
MICRO -- The 6502 Journal April, 1980
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186
11@
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130
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178
186
15@
260
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248
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REM> KEYSORT DEMO #=2
PRIMT"SHAMPLE RUN FOR LISTIMG #2":FRINT
S5Z2=18:FEM> ARRRY SIZE
Fi=4:REM> FIELD # TO S0ORT EY
DI=ASC{" "y :REM> FIELD DELIMITER
SE="AF" :FEM> SORT AREAY NAME
=327 1 tREM> START OF Z.FP. COFY
HMFL=2C+2:FEM> FLAGS GIVEH ARFAY
DFLG=ZC+Z3 REM> FLAG= HEW DELIM.
OLIM=ZC+4 :REM> STORES DELIMITER
FIFL=ZC+5 KEM> FLAGS KEY FIELD
FLDS=ZC+5 :FEM> STORES KEY FIELL #
DIM B¥FC1B.2):REM> GAREBARGE
ODIM CHO18n
DIMm DCiad
LDIM AFCESZ) REM: ACTURL SORT AREARY
REM> MAKE LIP STRIMWGS TO SORT
FOR I=G TO 52
] H$=II "
FOR K=1 TGO S:FEM> # OF FIELDS
FOF J=1 TO 10%RENLO{E3+1
AF=RF+CHRFES+ZE¥EHTCAY D
ME=T
FEM> FIELD DELIMITER

IF K5 THEN Af=A$+CHRE#CD1:

NERT

RFCIN=R%

FRIWMT I.H#
HE=T
FEM> TELL SOKT FIELD # IS GIVEM
FORE FDFL.ASCC"#"S
REM> TELL SORT WHICH FIELD TO LSE
FOKE FLDS,F1
REM: GIVE Z0ORT MEW DELIMITER
FoOkE DLIM. DL

TELL SORT TO CHAHGE DELIMITERS
DFLG.ASCC" ")
CHANGE =0RT RERAY NAME TG BASIC
FEM> TELL Z0RT SETTIMG HAME
POKE HMFL.ASCC"E" S
HECISF REME: CHARACTER #1
PR

FEM>
FOKE
REM:

FOKE ZC.HEC
SE=RECIMIDECSE, 20y REN: & #2
THEH =Z2=1z&

IF S2=RASCCU$")
FOKE ZC+1.52
Ti=TI:REM> ZERD THE CLOCK
SYS{S312410 REMT SORT
T2=TI:REM> STOP THE CLOCK
REM: CRAHCEL SRECIAL OFTIONS
FOR I=2C TO ZC+6
FOKE 1.8
NEXT
PRINT:PRINT"SORTED OH FIELD $"F1:PRINT
REM: FRINT THE SORTED STRIMGS

FOE I=@ TO 52

© FRIMT I.A$(I

HEXT

REM:> BRAG AEOUT THE TIME REEGUIRED

PRINT :FRINTYTIME TO SORT="{T2-T1i E0"SECONDS
T

Classified Ads

C1P software-Carz/Chase real-time
games. $6.95; Graphics/Billboard
$4.95; two screen clears, one for
BASIC programs, one for imm,
mode $7.95; Learning OS! Basic
$14.95. COD or Money order, SASE
for catalog. Order from:
OMEGAWARE SOFTWARE
1418 Hanson Drive.
Normal, IL 61761
{309) 454-1507

ZIPSOFT Presents: Number Match.
A program to stretch your memory.
Match sequence of numbers, col-
ors and sounds. Different speed
levels. Requires Appie I with In-
teger Basic and 16K. Tape $8.95,
Disk (32K req.) $15.00. Order from:

Z. Gittler

50 Remsen Avenue

Monsey, N.Y. 10952

Apple Il program to output to and
input from ASR 33 or 35 Teleype.
Gives multiple line feeds at end of
each page and waits for you to tear
off roll paper or insert new singie
sheet. Uses game connector.
Listing and instructions, $2.00.
Order from:

Ken Ellis

RD 8, Box 344

York, PA 17403

Ohio Scientific. Expansion Help for
C1P, G2, C4, C8 and C3. Parts,
cables, boards, 1C's. books,
schematics. Contact:

Silver Spur

Electronic Communications

Co.

P.0.Box 365

Chino, CA 91710

Attention APPLE Owners! A com-
plete General Ledger. allowing 9
departments and 10 levels of sub-
totals. Virtually unlimited capacity.
Will process 1,000 postings into 70
accounts in less than 30 minutes.
Contact:

Small Business Computer

Systems

4140 Greenwood

Lincoln, NE 68504

Brand New Commodore PET
2001-8, 32K, Video Display. Will sell
at best offer; 216/543-7785.

Dr. John W. Cook

8670 Tanglewood Trail

Chagrin Falls, OH 44022




Sample Run for Listing 2
ECHRFESAKEYTGRFOHA DG KT
PEHIZEETSHT,
THRE G RGRMNE =
LT G S LR GO
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Sorted on Field 4
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Systems

Presenting the Other Side of the Apple 1f*

ISAM-DS  An intagrated zet of roufines for the creation and manipulation of
ingexed files. Retrieve records sequen?iaily by key value or partial key
value, Files never have to oe reorganized.

Requices: Disk, Applesoft (32K ROM or 48K RAM)

$50

PBASIC-DS A sophisticatad preprotessor for stieuctured BASIC. Gait the power
of PASCAL-like fogic structures 3 a fracticn of the cosal. Use all
regular BASIC statements plus 14 commands and 9 riew staterien-
ts/stuctures (WHILE, UNTIL, CASE, etc.) Waorks with INTEGER or
APPLESOFTY programs.

Requires: Oisk, Applasoft (32K ROM or 48K RAM)
435

UTIL-DS An Applesoft utility package that includes improved error interrupt
handling (return to the stalemeat fofowing the cae i ereor), a routine
that selectively clears array varightes {for reDIM or chainingl, an inter-
face routjne Yhat provides 3 "GOSUB’ facifity fram machine language
1o Applesott and an advanced formatling routine for printing numetic
values. Works with negative values; insedts commas in value, cte.
Also containg a losder 1o put the routines into RAM with your program.

Aequires: Disx, ApplesofiiROM of RAM)
335

{Texas regidents add 5% tax)
Detisian Systams
P.0. Box 13006
Denton, TX 76203

* Appie W 15 a registerea trademark af the Appis Computer Co.

arnm =ARBE
ot =vEDF
cntd =FF33
s =7FLOE
decl =FIOEZ
dAlim =0e8d
1+d =y L EE
+ara =7iCER
¥ lzh =FCEE
+ndd =7Foe
¥sh =FF&z
Friim =8834
iexd =7ILED
Al =FEAR
L =@PEE
Il =8u1a
ol =7C38
rate =FCOC
PmF 1 _GL’IB':'

—_——

=FF9A

wi-hm =7CAE

FREE !

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.

ASCHl or hex strings can be located,
registers and memory locations
disptayed, plusmany other features that
are invaluabte for debugging.

Available now on cassette or disk. 48K
Appie required.

Cassette—$19.85 Disk—$24.95

APPLE ONLY

Also Ava“ﬂbleCasmts Disk
One-Arm Bandit (32K) 9.95 14.95
Card Shark (INT) 7.95 9.95
High Roller (Applesoft) 795 9.95
Hi-Res Sub Game (32K) 14.95 19.895
Adult Games Pack 7.85 9.95

Trend Line Analysis
{48K, Applesoft & ROM) 995 14.95

CUSTOM PROGRAMMING

We speciallze In custom software. Modifica-
tions to existing programs or completely
specialized to suit your needs. Write for details.

PET 16K Large Keyhoand
PET 32K Large Keyhoard  $1295 $170

PET BK Large Keyhoard (New) $ 795 $100
Isk (343K] $1295 $170 /IS
PET 2023 Printer (pres feed) 5 605 $ 70 / =R
PET 2022 Printer (trac {eed) $ 795 $100

PET 2040 uﬂ

KIM-1 $159 (At 830 for Power Suppy)  SYM-1 $ 209.00
AXIOM EX-801 Printer-PET ... ... ......... $ 477.00
2114 L450ng ........... 535 24/495 100/4.45
2716 EPROM (S ¥alt) .................... 29.00
6550 RAM (for BKPet) ................... 12.70
PET 4 Yoice Music System (KL-4M) .......... 34.50
All Books and Software ... ................ 15% OFF
Lesdex Video 100 12" Meniter .............. 119.00

ATARI — INTRODUCTORY SPECIAL

ATARI 400, Atari 800, and all Atari Modules 20% OFF.
Heath WH-19 Terminal fact. asmj ............ ]
Programmers Toalkit - PET ROM Utilities ... . ... 4490
PET Ward Processor - Machine Language ... .... 24,00

up fo $170. in merchandise
with purchase of PET CBM item! 1!

E MERCH
$ 995 8130

3M “Scotch” 8" Disks ... _ . 10/31.00
3M “Scofch” 5" Disks % 10/31.50

Verbatim 5™ Disks . .
Disk Storage Pages .

NV 10/26.50
9 10/ 3.95

assetles (all tapes guaranieed) Premxum Qualnty h'%h output low
noise in 5 screw housing with [abels: AGFA

C-10
C-30

10/5.95 50/25.00 100/48.00
10/7.00 50/30.00 100/57.00

Add $1 per order for UPS shipping.
Ask for 6502, TRS-80, and S-100 Product List.

115 E. Stump Road

R B Computers mortgomenyite. P 18836

(215) 699-838b



VIDEO PLUS"

VIDEO PLUS is the most versatile expansion
board offered for the ASK family of micro-
computers. It has many important features:
® Programmable Display Format with up to
80 characters by 24 lines.
UPPER and lower case ASCII characters in ROM.
Optional Programmable Character Generator with
up to 128 additional user defined characters.
Onboard Display RAM adds up to 4K bytes of RAM
to your system as display memory.
Provision for 2K EPROM memory for the ASK VIDEO
PLUS Software or other support programs.
Keyboard Interface supports an ASCIl keyboard.

Smart Video Controller supports hardware scrolling,
programmable cursor, light pen, programmable
video format, ....

ASK VIDEO PLUS Software provides a complete . $

control package for the AIM, SYM, and KIM. Works s e a2 T
with the AIM/SYM Monitor, Editors, BASIC, and any R SRR R 3..?&.3,; 4
program using the /O vectors. a : : _ At}
Single Voltage only +5V @ 1.5 Amps.

s meis -J,.rqi.J_.. .W._a :

WE ARE LOCKING FOR A FEW GOOD COMPUTERISTS: For details please call Randy at 617/256-3649 or send
6502 PROGRAMMERS your resume to:

TECHNICAL WRITERS Tz COMPUTERIST
JUNIOR ENGINEERS P.O. Box 3
SENIOR TECHNICIANS So. Chelmsford, MA 01824




Southeastern Software

DATA CAPTURE 3.0

|ls DATA CAPTURE just another smart terminal program for your Apple I or
Apple |l Plus®™?

NO. It is a GENIUS TERMINAL PROGRAM and is designed to be used with the
Micromodem 1€,

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

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

e 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 (ater transmis-
sion to another computer. Think of the timeshare charges this will save you.

e 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.

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

e 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 fransmission. You can also
quickly capture data for later reading, printing or editing. Requires DISK 1I#?,
APPLESOFT |i®®,

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 I, Apple ll Plus, Disk !l and APPLESOFT li are trademarks of Apple Computer Company.
* Micromodem Il is a trademark of D.C. Hayes Associates, Inc.

SOUTHEASTERN SOFTWARE
7270 Culpepper Drive
New Orleans, LA 70126

504/246-8438 504/246-7937




KIM Scorekeeper

Always on the lookout for new applications for the basic
KIM-1, a general purpose, multi-player scorekeeper is
presented. The techniques can be readily modified for
use on a SYM-1 or AIM 65, and the scorekeeping function
can be included as part of larger game programs.

Ever have a problem getting somsone
to keep score for your friendly game of
Rearts? Well KIM would like to be a
volunteer. KIM will keep up to nine
separate scores for you to display and up-
date from the keyboard. Each player can
have from O to 9999 points, sufficient for
most card games or other games needing
a scorekeeper. Bridge fans can drop the
low order zero from their scores (150
points for a grand slam??). | must credit
the idea to a hardware project in October
Popular Electronics by Joseph Fortuna.
He used decade counters and 7-segment
LED drivers to two-digit scores. A
telephone dial was used to increment to
counters. | immediately saw a job that
KIM could do with software. Naturally
with all the power of KIM available | had
to improve and expand the idea.

The KIM SCOREKEEPER uses nine
2-byte memory registers tao save the
players’ scores. Normally one of the
players’ scores is displayed continuously
in the KIM dispiay. The high order digit of
the display is the player number, 1 to 9.
The next digit is blank and the four low
order digits contain that player's score.
To display another player's score the PC
(Player Change) key is pushed and the
display goes blank. Then a number from 1
10 9 is pushed to get that player's score in
the display. After a player is selected, the
score can be updated. A player's score
can be increased by entering the number
to be added to the score and pushing the
‘E' (Enter) key. Up to four digits can be
antered. During entry of a number, the
display shows the number being entered
in the four low order digits with the two
high order digits biank. Digits are shifted
through the disptay as they are entered. If
more that four digits are entered, the high
order digits are shifted out and lost as in
the KIM monitor.

April, 1980

The player’s score can be decreased by
pushing the ‘D' (Decrease) key to set sub-
tract mode. When the subtract mode is in
etfect, any number entered wil be sub-
tracted from the player's score when the
'E' key is pushed. The high order digit of
the display will show a minus sign when
the number being entered Is to be sub-
tracted. Subtract mode stays in effect un-
til the ‘+' key is pushed to reset the pro-
gram to add mode. The '+’ and ‘D' keys
are effective anytime except when perfor-
ming the player change function. If any
key except 0109, '+ or ‘D' is entered dur-
ing the update operation the display
returns to the current player. The 'C’
(Clear) key may be used to zero the cur-
rent player’s score.

As shown by the programs, SCORE-
KEEPER has two main display loops. One
displays the current player and his score
while waiting for a command from the
keyboard. The other displays the number
being entered while inputting digits from

Joel Swank
4655 SW 142nd, 186
Beaverton, OR 87005

the keyboard. The code is divided into
subroutines for the sake of modularity
and readability. The KIM subroutine
GETKEY is used for communication from
the keyboard, and the HEX to 7-segment
conversion tapie in the KIM ROM is used
to generate characters. The display Is
driven directly by the subroutine DISSEG.
DISSEG Is more flexible than the KIM
subroutine SCANDS since it allows in-
dividual control of each segment of the
KIM display. Thus any pattern can be
displayed. DISSEG reads data from
memory at SEGBUF and dumps it directly
to the KIM disptay high order digit first.
This subroutine could be used in a wide
variety of games for KiM.

KIM SCOREKEEPER s an example of
KiM's ability to replace and improve a
hardware gadget. There is nothing | like
more than finding a hardware function
that KIM can replace with software.
Someday | will calculate the weight of the
hardware that my KiM has displaced.

Bg m“ H FERABBPERRDEFRAEDIERRCR NG EROIBRBAEFR DD RS ®
pege2: * »
gegs: * KIM SCOREKEEFER b4
BEB4: . VERSION 1 SEPTEMBER 1979 -
9085 . -
Begé; IYZXZZESRYIIINSIZXZRSRASSS RS RS S RS R4 0 X 4 2 4
62d7:

ppes: pzee SCOREA ORG $e2090

pBa9:

ap1@:« Z£RO PAGE SBTORABGE

ge11:

gg12: @200 PLAYER ¥ $PPOR PLAYER BCORE TABLE
pR13: 9260 ¥abe . 0094 E~ADD ELSE SUBTRACT
2214 p2Be CURPLA ¢ 88395 INDEX TO CURRENT PLAYEA
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@265: 0329 A9 7F DISSEG LDAIM $7F 5EY 6538 To 'I'he Me of
p266: 9328 BDO 41 17 5TA PACD DUTPUT
B267: @32E AB B9 LDYIN $29 SELECT CIGIT 1 FIRST
8268: @338 A9 B8 LDAIM ZERD Affordable
B269: B332 85 98 5TA INDEX CLEAR BUFFER INDEX :
8270: B334 AL 98 BISLUP LDX  INDEX GET PUFFER INDEX Computlng
p271: @336 BS 99 LDAZX SEGBUF GET A DIGIT FROM BUFFER u
6272: #8338 A2 98 LOXIM ZERQ Has Amved.
B273: @33A 8E 42 17 5TX SAD CLEAH DISPLAY
g274: @833C BC 42 17 5TY sep SELECT CIGIT “ HAVE
B8275: 9348 8D 48 17 STA SAD LITE DIGIT
@276 343 A2 JF LDXIM $7F YOU
p277: 8345 CA WAIT CEX LEAVE IT CN FOR A WHILE
#278: @346 0B FD BNE NATT <>
2279: 8348 E& 98 INC INDEX NEXT BUFFER POSION L
B2688;: B3¢A CB INY
#281: g3ae c§ INY SELECT NEXT DIGIT
p282: B34C CE 15 CPYIN $15 DUN YET?
P2B3: P34E 90 E& BCC DISLUP NOPE
p284: 93508 AS @9 LDAIM 2£RD
B265: @352 BC 42 17 STA SED TURN OFF BEGS
@2B6: 8355 8D 41 1?2 STA PADD TURN OFF 6538
8287: #3508 6¢€ RIS
p288:
2289:
ﬂng: EE Y EZ RS 2R 2Z XS EEXERERET RS RS RS RS R SRR Y ¥R
B291: * »
8292: #  SHFKEY : SHIFT KEY INTO NUMBUF .
9293 » -
@2294: HRBRDRF RS BABLEF USSR FERRURB SRR ERSABARERN S 5‘2'900 "
8295: 8359 @A S5HFKEY ASLA
$296: P3SA BA ASLA MOVE KEY (O
§297: BI58 €A ASLA HI NYBBLE The -
§298: @835C PA ASLA
299: @350 A2 04 LDXIM $¢a SHIFT a4 BITS |
B308: B35F 24 SHFLUP RACLA FROM ACCUM INTO m W
83B1: @368 26 9F ROL NUMBUF NUMBER BUFFER nmn sel
P382: 8362 26 AB ROL  NUMBUF +81 : Challenger Series
8383: P364 CA DEX ‘ , ]
P384: 9365 CP FB BNE  SHFLUP World's largest line of microcomputers
2305: 9367 68 RTS for Personal and Business Use
gg:?; There's one for every budget.
P388: And it grows with you, too.
2309:
C1P: $349!
- .
Symbol! Table THE
ACDUM @246 CKD 2299 CKNUM B2A1 CLHCUR p2aF ientitic’
CLRLUP pg2¢4 CURKEY 2296 CURPLA 2895 CVTSEG @2E7 AI.I."IN‘ONE Sﬂﬁlfigi”.""é.i
DISGET 8386 DISLUP £332 CISMIN 2203 DISNUM @2CB HDME the easy-to-use hame compufer
DISSEC 8329 GETKEY AF6A CETLUP 8216 INgEX 3592 ItooesaIolmfre1!oralal‘ief$'
MODE 2894 NOCLR £23E NOMNUS 8231 NOPC q e ke G
NOPLUS 8229 NUKBUF 2@9F NUNMLUP 2208 PADD 12414 FINANCIER yuurlvta::g:
PLAYER @p8R SAD 1749 SED 1742 SCORER 22p8 CALCULATOR o
SEGBUF 8899 SHFKEY $359 SHFLOP @3SF SUBTRK @2BD Aoy
TABLE 1FE? TEMP  BP97 UbLOOP 227E UPDATE B26E TEACHER there 1s o1 There's
UPLLP 2278 UPPLAY $259 WAIT 9345 ZERD ppee nothing 1o duid |
& Youcancreate your own personal orograms, 1
Or select from a whole fiorary of programs on
low-cast
VIDEO GAME cassetles i
Everything trom teaching
MAKER arihmetic 1o spectacular
vIOeo games to balancing youd
AT THE checkbook Sometting lor evesy
Apn'l Fools On Us WORLD’S memberat you! family
We fear that a second class mail bag full of issue 21 LUWEST PRIDE'
may have been lost by the US Postal Service. If you five in M
the Arkansas, Louisiana, or Georgia area and did not CHALLENGER 1P
recalve your copy of MICRO, 21, please let us know.

Tuses reapersve TV adagier ing! ingladed)

COMPUTER SHDF’

Boston Cambridge
530 Comm. Ave. 288 Nortolk St.
(across from B.U.) (nearM.1.7.)

247-0700 661-2670




NOR YOUR ARRLE T CAN RERFURN JUST LIKE THE BIG BUYS

If you're a businessman who demands ultimate performance from your
Apple I, then take a look at this outstanding General Ledger Package
from Small Business Computer Systems (SBCS).

It features

» & digit account numbers

» 131 character account name.

Ten levels of subtotals — giving you a more detailed income siatement and talance sheol
Departmentalizing . . . up lo nine depariments.

Flexibility — adaptable to any printer and euther cash or accural accounling methods,

Cash Jousnal allows a 33 chacacter iransaclion description and automatically gencrates the ap-
propriate offseting entry,

You can print the balance sheel and income slatement for the cusrent menth, current quarter,
of any of the previous three guarters. This year's or last year's lotals are also included on lhe
Income statement, Or a special report thal lists the curcent aecount balance lor selected ac-
counts.

Higher number ol entries from an exicrnal source — as many as 1,000 per session.

No lim# on enlries — giving you the opporlunily to make your enlrics as many finves of as
olten as you wanl,
Wwith high speed printer routines and other special leatures of our converston, processing per-
formance does not decrease dramatically at the system limils.
Look at these examples of times required to updale the chart and peint the audit frail,
With 133 item chart of accounls, 700 poslings into 70 regular accounts: less than 20 min.
With 133 item charl of accounis. 1000 postings into 70 regular accounts: less than 30 min.
With 210 item charl of accouats, 1000 postings inta 125 regular accounts: less than 40 min.
« Coming early this year — capability lo archive up o 2,500 poslings. The charl ol accounis will
also be archived 1o maintain the opening balance Toc the archive pericd.

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, department 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 sublotals and totals throughout the reports
— up to ten levels if you need them.

And coming early in 1980, SBCS will
present the Accounts Payable/Ac-
counts Receivable Package you have
been waiting for.

Just compare these numbers against
any package on the market today:”

5 inch 8 inch

disc disc
Vendors or customers 700 1.800
Payable Transactions 350 750
Payable Invoices 380 840
Receivable Transactions 600 1,300
Reaceivable Invoices 600 1.300

These gre maximum nuribers that you can
put an a disc o you're using the disc oniy for
these respechive data liles.

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.

Call or wrile:

Small Business Computer Systems
4140 Greenwood

Ltncoin. Nebraska 68504

(402) 467-1878

KIM/SYM/AIM-65—32K EXPANDABLE RAM

DYNAMIC RAMWITH ONBOARD TRANSPARANT REFRESH
THAT IS COMPATIBLE WITH KIM/ SYM/AIM-
AND OTHER 6502 BASED MICROCOMPUTERS.

WITH 32K RAM
WITH 16K RAM
WITHOUT RAM CHIPS .
HAAD TO GET PARTS ONLY (NO RAM CHIPS)
BARE BOARD AND MANUAL ;

ASSEMBLED/

PLUG COMPATIBLE WITH XIM/SYM/AIM65.
MAY BE CONNECTEDTQPET USING ADAPTOR
CABLE S544-€ BUS EDGE CONNECTOR
YSES <5V ONLY (SUPPLIEO FROM HOSY
COMPUTER BUS) 4 WATTS MAXIMUM.
S0ARD AODPESSABLE IN 4K BYTE BLOCKS
WHICH CAN BE INDEPENOENTLY PLACED ON
4K BYTE BOUNDARIES ANYWHERE IN A 64K
BYTE ADDRESS SPACE.

ASSEMBLED AND TESTED 8SDARDS ARE
GUARANTEED FAOR ONE YEAR, AND
PURCHASE PRICE IS FULLY REFUNDABLE IF
BOARD IS RETURNED UNDAMAGED WITHIN
14 DAYS

BUS BUFFERED WITH 1 LS TTL LOAD."
200NSEC 4116 RAMS

FULL DOCUMENTATION

65

PET INTERFACE KIT $49.00

COWNECTS THE ABOVE 32K EXPANOABLE RAM 10 A 4K R 8K PEY.

CONTAINS  EXPANSION

INTERFACE  CABLE.

BOARD  STANODOFFS,

POWER SUPPLY MODIFICATION KIY AND COMPLETE INSTAUCTIONS.

6502, BAK BYTE RAM AWD CONTROLLER SET
MAKE 64K BYTE MEMORY FOR YOUR 6800 OR
6502, THIS CHIP SET INCLUDES
« 32 M5K 41163 16KX1 200 NSEC RAMS
« 1MC3B0  MEMORY CONTROLLEH
« 1M(32424 MEMORY ADDRESS

MULTIPLEXER AND COUNTER,
a DATA AND APPLICATION SHEETS PARTS
TESTED AND GUARANTEED.
$295.00 PER SET

16K X | DYNAMIC AAM
THE MK4!16-3 1S A 16384 BIT HIGK SPEED
NMOS. DYNAMIC RAM THEY ARE EQUIVALENT
T0 THFE MOSYEK, TEXAS INSTRUMENTS, OR
MOTORALA 41163
. 2?0£~ISEC ACCESS TIME. 375 NSEC CYCLE
H
« 16 PIN TTL COMPATIBLE
= BURNED N AND FULLY TESTED
» PARTS REPLACEMENT GUARANTEED FOR
ONE YFAR
$8.50 EACH IN DUANTITIES OF 8

1230 W.COLLINS AVE.
ORANGE, CA 92668
(714) 633-7280

= T /M
COMPUTER  DEVICES

CALIT AE:
MASTER

ALLOW "2 DA \ -
PHONE 2FATAS WEL COME

NT3 PLEA‘:’ ACQ &% SALES [AX

ALL ASSEMBLED BOARDS AND MEM.
Y CHIPS CARRY A FULL ONE YERR
R!PLAGEIENY WARANTY.

J2TLFAR I'ln‘ll"




—ACTION, STRATEGY, AND FANTASY —
for the SERIOUS games player
and his APPLE 11

Brain Games - 1 demands ingenuity.

Two players bombard radioactive material with protons
and electrons until it reaches critical mass and sets up a
Nuclear Reaction. Dodgem requires you to outmaneuver
another player to get your pieces across the board lirst.
Dueling Digits and Parrot challenges your ability to
replicate number and letter sequences. Tones lets you

make music with your Apple (16K) CS-4004 $7.95. Strategy
Games and Braln Games are on one disk (16K) CS-4503
$14.95.

Strategy Games - 1 keeps games players in suspense.

You and your opponent trail around the screen at a
quickening pace attempting to trap each other in your
Blockade. A 7 category quiz game will certify you as a
Genius (or an errant knave!). Beginners will meet their
master in Checkers. Skunk and UFO complete this classic
collection (16K) CS-4003 $7.95

Know Yourself through these valid self-tests.

Find out how your life style effects your Life Expectancy
or explore the effects of Alcohol on your behavior. Sex 1 < et A
Role helps you to examine your behavior and attitudes in QA FRTE _)
light of society’s concept of sex roles. Psychotherapy
compares your feelings, actions, and phobias lo the
population’s norms and Computer Literacy tests your
microcomputer sawy. A fun and instructional package
(16K) CS-4301 $7.95. Know Yourselt and CAl Programs
are on one disk (16K) CS-4503 for $14.95

You're in command in Space Games - 1.
Maneuver the TIE fighters into your blaster sights and
' -,

zap them with your lasers to save the rebel base camp
trom annihilation in Star Wars. Rocket Pilot is an ad-
vanced real time take oft and landing game. High resolu-
tion graphics, exploding saucers and sound effects add to
the suspense as you repel the Saucer Invasion. Finally, a
bonus graphics demonstration, Dynamic Bouncers (16K)
CS-4001 $7.95. Space Games and Sports Games are on
one disk (16K) CS-4501 for $14.95

AGTION

Sports Games - 1 puts you in the Apple World Series

Take the ftield in the Great American Computer Game.
Mix up your pitches to keep the batter off balance. Move
your fieiders to snag the ball before he gets to first. Balls
and strikes, double plays, force outs, and errors let you
play with a realistic strategy. Also in the line up — Stalom,
a championship downhill ski race, Torpedo Alley, and
Darts (16K} CS-4002 37.95. Space Games and Sports
e Games are on one disk (16K) CS-4501 for $14.95

It's easy to order SENSATIONAL SOFTWARE for your Apple II.

Send paymen| plus 31.00 shipping and handllng in the U.S. ($2.00 toreign) to
Creative Computing Software, P.O. Box 789-M. Morristown, N.J. 07960. N.J. residenis
add %1 00 sales tax. Visa. Master Charge and American Express orders may be called in toll

free to B00-831-8712 (in N.J. 201-540-0445). ‘




OSI BASIC in ROM

While the various Microsoft BASICs are easy to use, they
are difficult to understand due to an intentional lack of
documentation. To help understand your OSI BASIC, a
table of the locations of the subroutines to service the
main commands is presented. The program which
generated the table is provided as a starting point for you

to explore your BASIC.

pv——————________________________|

A previous anicle in Micro 18:9 by S.R.
Murphy gave & peek into OSI BASIC in
ROM by listing a number of scratch pad
locations in page zero. in the present arti-
cle, | wish to delve further into the inner
workings of BASIC by explaining the
dispatch tabie.

At the bottom of the BASIC ROMs, bet-
ween $AD00 and $A083, is a list of ad-
dresses known as the dispatch table.
These are the starting addresses of all
the machine subroutines needed to carry
out the BASIG keywords such as END,
FOR, NEXT etc. The addresses are in hex-
idecimal in the normal machine format of
low byte first followed by the high order
byte. For example, starting at $A000 you
find the data:

$A000 39
$A001 A6
$A002 55
$A003 A5

Thus the first two entries in the
dispatch table are $A639 and $A555.
These point to subroutines in the BASIC
ROMs.

Now we need to know what each
subroutine does. Conviently there Is
another table starting at $A084 contain-
ing a list of all the BASIG keywords. The
first entries in this table are:

$A084 45
$A085 4E
3$A086 C4
$A087 46
$A088 4F
$A089 D2

Except for the C4 and D2, the data
looks like ASCH code. [f the high order bit
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is removed from C4 and D2, then it is
ASCIl code for ENDFOR. You can
demonstrate the list of keywords for
yourself by running the program:

10 FOR X =41092 TO 41315
20 Y =PEEK (X)

30 PRINT CHRS$ (Y);

40 NEXT

It you have the OS! graphics
character generator, the last letter of
each word will be a graphics
character Instead of a letter. The
high bit being set is used to separate
the entries in the worg list. To con-
vert these to letters and leave a
space between key words, adgd the
following line to the above program:

25 IF Y > 127 THEN PRINT
CHR$(Y—128);:Y = 32

Now we have two lists, one of ad-
dresses and one of functions. These can
be combined 1o give an address for each
function.

END $A639
FOR JAS55

However things are not quite that sim-
pie. Unfortunately the two tabies are not
strictly in the same order. Also some of
the address entries refer to the
subroutine location and others to the
location, less one. The address table is
further complicated in the case of the
arithmetic operators by a third entry
which is the precedence value.

Following i{s a BASIC program that
sorts out these quirks and outputs a list
of BASIC KEYWORDS together with the
hex address of the machine code

MICRO -- The 6502 Journal

E.D. Maorris, Jr.
3200 Washington
Midland, M1 48840

assoclated with that keyword. Notice that
the program does not contain data
statements, rather PEEK’s directly at
your BASIC ROM's. The program steps
through the dispatch table printing out
each address. The value of Q is added to
each address and Is either 1 or 0. The cor-
rect keyword is found by PEEKing at D
untif a character is found with the high bit
set.

The subroutine at line 500 converts a
binary word into ASCHI digits for printing.

For those of you who have trouble with
this program or for those who have a sose
index finger from typing In that 24K game
program, | am providing an output fisting.
However | urge you to run it yourself to
prove all this stuff is really “in there.” The
BASIC program also contains informa-
tion about the locatlon and structure of
the two tables.

Looking at the sample run, the ad-
dresses for END and FOR found earlier,
are incorrect by one byte. Users of the
USR function know that the subroutine
address must be placed at $0008 and
$000C. The dispatch table associates
location $000A with the USR function.
Location $000A contains 4C or JMP
which completes the three byte instruc-
tion.

[t is interesting to note that the BASIC
keyword table is identical to a numerical
listing of the BASIC tokens(MICRO 15:20).
The keywords TAB, TO, THEN, and STEP
are missing from the dispatch table.
However these commands are never used
alone but always occur with another
BASIC keyword (PRINT, FOR, IF and
FOR-NEXT). The purists will note the
absence of AND, OR, GREATER, LESS

23:65



and EQUALS. | must confess, thess did
not fit neatly into my BASIC program.

If you have ever tried to make sense of
“that 8K block of data up there at $A000,”

These subroutines are available to use if
you are into machine code programing.
Mr. Murphy is wrong: OSI users are not
disinclined to explore their machines. The
problem, until now, has been that toa lit-

tle information was available. So let's dig
into OSI's BASIC and publish a complete
memory map similar to those already out
for the PET and APPLE.

it looked like a hopeless task. With the
dispatch table at hand, you can break it

down and attack one function at a time. BASIC Program

Sample Run 10 Q=1:D=41092
(Program output listing) 20 FOR C=40960 TO 41060 STEP 2

A 25 IF C=41016 THEN Q=0:D=41237
ﬁgge Egg 30 X=PEEK(C+1):GOSUB 500
AA4D NEXT 40 X=Q+PEEK(C):GOSUB 500
A923 INPUT 70 b=-D+‘1
ﬁgﬂl REX‘S 80 IF X<128 THEN PRINT CHR$(X)::GOTOBO
90 X=X-128
ﬁggg Gc|>_$cT> 100 PRINTCHRS(X)
110 NEXT C
AB91 RUN 115 D=41224
A73C IF 120 FOR C=41062 TO 41074 STEP 3
AB1A RESTORE 130 X=PEEK(C+2):GOSUB 500
AB3C GOSsuUB 140 X=1+PEEK{C+1):GOSUB 500
AGEB RETURN 150 PRINT" ;
zégg SF_T_I(E)MP 1680 X=PEEK(D)
170 D=D+1
A75F ON 180 IF X<128 THEN PRINT CHR$(X);:GOTO 160
A67B NULL 190 X=X-128
B432 WAIT 200 PRINT CHR$(X)
FFF4 LOAD 210 NEXT C
FEF7 SAVE 220 END
AFDE DEF
B429 POKE 500 REM PRINT SUB
AB82F PRINT ?3‘;8 Hzii\'?éfl/llﬁ)
AB61 520 L=X-1
A4BS C€|§$ 528 IIIFHI:<}0 THEN H=H+48:GOTO 550
54 =H+565
232? CL,Eé‘x 550 IF L<10 THEN L=L+48:GOTO 570
B7D8 SGN 560 L=L+55
BRE? iNT 570 PRINT CHR$(H);CHRS(L);
B7F5 ABS 580 RETURN
000A USR
AFAD FRE
AFCE POS
BAAC SQR
g?gg E{gg Would you like to become a Micro Dealer?
Sg::% EXP MICRO is a quality 6502 magazine. Our current dealers
03 COs report that having MICRO available for sales in their stores ac-
gc C SIN tually helps sell 6502 based systems.
Bcgg TAN We reguire a minimumquantity of only 10 copies per month,
St ATN and we offer a standard trade discount
BSQC PEEK Other items available are the Best of MICRO, Volumns 1 and
R LEN 2, and All of MICRO.
B3BD SJQE !f you are interested in becoming a MICRO dealer, please
B39B ASC write to:
B2FC CHR$ R
8310 LEFTS Bhg:ccﬁsgz
Sy RIGHT$ Chelmsford, MA
il Nl 01824
B458 -
B5SFE #
B6CD /
BAB6 4
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Said theToolkit to the Word
Processor: ‘‘You're in My Space!”
Said the Word Processor to the
Toolkit: “Let’s Share...here’s

Socket 2 Me™!"

From the original producer of peripherals exclusively for
PET lovers everywhere . . . the device that allows you to
select between the BASIC Programmer’s Toolkit and the
Commodore Word Processor Il while they occupy the same
address space.

B et GO

badbaunsdus

The Socket 2 ME . . . doubles your memory expansion in
a single socket. It’s a 2.5” x 2.75" board that fits neatly
into the Toolkit/Word Processor socket on the main logic
board of all new PETs. Then both the Word Processor and
the Toolkit plug into the Socket 2 ME.

A miniature slide switch — part of the kit —~ mounts with
double-stick tape (supplied) to the front pari of the right
side of the PET base, almost hidden by the overhang of
the top of the PET cabinet. The slide switch is connected
to the Socket 2 ME by a special cable (also supplied) . ..
and you're up and running.

Up and running; installation took only a minute or so. Flip
the switch from Toolkit to Word Processor. And back. No
need to open the PET.

Complete with the first-rate installation and operating in-
structions you've come to expect from all Skyles docu-
mentation.

YOU HAVE AN ORIGINAL 2001-8 PET ?

No problern. The Socket 2 ME interfaces with the BASIC
Programmer’s Toolkit mode! TK 180E or TK 160S con-
nector board, the Word Processor |l interfaces with the
Socket 2 ME, the slide switch is placed on the PET base.
Then, as long as the PET 2001-8 has at least 8K of mem-
ory expansion, the system is up and running.

YOU HAVE A COMPUTHINK DISK AND YOU
WANT A BASIC PROGRAMMER’S TOOLKIT?

How would you like to switch between the Computhink
and the Toolkit with a single SYS command?

Just add twe small jumpers to the Computhink system and
a short program to the DOS diskette. Piug in the BASIC
Toolkit TK BOE, enter the 8YS command and your system
is up and running.

NO ROOM ON THE PET 2
COMPUTHINK DISK BOARD?

All your sockets are booked? Fret not; Skyles comes to the
rescue. Skyles Electric Works now has a modified EPROM
board available with sockets for the Toolkit and Compu-
think ROM chips. Plug in the ROMs, add a jumper (sup-
plied} to the PET 2 Computhink disk board, plug the new
EPROM board into the Computhink disk board. Power up
and enter a short switching program into the DOS disk-
ette. Switch between the Computhink disk and the Tool-
kit-with a single SYS command.

ORDER NOW — with Skytes’ 10-day money-back guarantee:

Socket 2 ME: $$22.50"
Commodore Word Processor |1: $100.00*
Commodore Word Processor |11: $200.00"

*Add $2.50 to each for shipping and hand!ing.

BASIC Programmer’s Toolkit
Model TK 80ED $85.00"
Model TK 160ED $95.00" t

tNote: If Computhink EPROM board is returned, after purchase of TK 160ED, Skylas will refund $20.00,

“Socket 2 ME” s the trademark of Skyles Elsctric Works.

California residants: please add 6% or 6.5% sales tax as requirad

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except California residents)  "\\%7
CALIFORNIA ORDERS PLEASE CALL (408) 257-9140 =

231E SouthWhisman Road

£Skyles Electric Works | Mountain View,CA 94041



Now You Can Have

INPUT/OUTPUT

For Your Apple Computer

STICK AND PUSH-
BUTTON  MOD-
LLE for Games.
Graphics, and
Experimental Pro-
qgram Inpul

MICROSTIK
EXTRA LONG. HEAVY DUTY /

cabvles and conineclors

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 exter-
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
Watls 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.

C VI

INDUSTRIES

DUAL AXIS JOY: |fmm— ,3 .
>

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 contains a
PUSHBUTTON for added in-
put possibilities.

MICROBOX and MICROSTIK sit
comfortably on, or aside the Apple
Computer. They have been designed
to match the Apple In color and
design.

MICROBOX

CONNECTS DIRECTLY
lo he Apple Game

/ Socke! ACCEPTS 2
Dual Axis MICROSTIKS

or 4 Paddles

ISOLATED SWITCH-
5 ING of 4 AC loads or
relays from a basic
orogram 4 LED

> status Indrcators.

Toggle Switch mput
(sw3)

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

The MICROBOX and MICRO-
STIK can be purchased at
most computer stores 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.

MICROBOX $109.95
MICROSTIK {each) 34.95
Demo Casselte 9.95
MICROSET 164.95
12 11, Ext. Cables 6.95
Relay Modules WRITE
Solenold Modules WRAITE

Va. resldents add 4% sales tax
MASTER CHAAGE, VISA accepted
NO C.0.Ds

CJM Industries, Dept. MB
3168 Victory Drive
Herndon Industr Park
Herndon, Va. 22070



Dear MICRO magazine,

My Dad and | have had an APPLE Il for about 8 months.
During this time | have learned of the special joys and
sorrows that only computer people can appreciate or ex-
perience. This poem was born out of long hours at the
keyboard. | hope you like it and feel that it is worth
publishing.

Ode to My Disk

| always see verses praising the Apple
But who sees the time saved by Disk Il, it's ampie?

While Apple sits waiting o digest the data
That trusty old “breadbox” spins round without-
breakdown.

It hasn't been fong since I've bought my Disk It
But | know it's worth it and so do you.

) tried Panasonics and Hitachis too
Resetting and loading my Apple I'd do.

Frustrating it was and my hair | did pull
So soon | did tire of ERR MEM FULL.

So now my Hitachi sits dusty and wan
And softly clicks Disk Il, no ERR coming on.

Donna Marie Andert
Connelly High School
Anaheim, CA 82801

Dear Editor,

Most articles that are submitted to MICRO are claimed
by their authors to execute correctly. The following pro-
gram has been extensively de-bugged and is guaranteed
to run neither on a PET nor on an OSI| microcomputer.

10 FOR X=1TO 10
20 IF X=5 THEN 40
30 NEXT X
40 REM
100 FORY=1T0 10
110 FOR X*1 TO 10
120 NEXT X
130 NEXT Y

READY.

Can you figure out what is wrong here? If not, the answer
is given in the next column

E.D. Morris, Jr
Midiand, Ml 48640

April, 1980

This program was originally part of a 200 line game
program with a “small bug.” Through a bit of detective
work, | narrowed the bug down to these eight iines. in the
original game, these lines occurred in widely different
sections of the program and appeared not to be related.
When the program is executed, the computer wiil halt in-
dicating “NEXT WITHOUT ERROR IN LINE 130"

This message is most confusing since line 100 clearly
contains a “FOR Y". The program will run if lines 100 and
130 are deleted. Something appears to be wrong with the
“Y” oop. If X" is made the outer loop and “Y" is the
nested loop, the program will run without error.

This is all a wild goose chase! Nothing is wrong with
the <Y’ loop. The first real hint of the cause is that replac-
ing the variable “X in lines 110 and 120 with a different
variable, say “Z", solves the problem. The real culprit is
line 20 where the program jumps out of a loop before
finishing i, It Is simple to see here in an eight line pro-
gram, but not so obvious in a large program. The problem
occurs when a variable from an unclosed loop is used
again in a nested loop.

The moral of the story Is to close loops whenever
possibie. For example, line 20 could have been:

20 IF X=5THEN Z=X: X=10: GOTO 30

If you can’t close the loop, at {east avoid using that
variable in another loop.

And here is another poem from a reader, sent to us in
May, 1879. We hope that he remembered to renew his
subscription.

End of Subscription

There once was a town, Albuqguerque,
Wherein lived a genuine turkey

Who, on learning his MICRO had died,
Lost what littie was left of his pride.

Hadn't realized how close was the end.
Siill, he took out his pencil and penn'd
“Mr. Tripp, won't you give me a chance?
My check will disprove miscreance.”

Nelson E. Ingersoll
Albugquerque, NM 87110

We at MICRO would like to thank Donna, Earl, Nelson
and all of our readers for their contributions. While all of
the letters that we get are not as entertaining or as fun as
these, they all certainly give us some things to think
about. We welcome reader input and we encourage you
to write to us with your comments, and suggestions at
any time. We hope to run the Letterbox column in every
issue, but it all depends on what we get from you.

The MICRO Staff

MICRO -~ The 6502 Journal 23.69



/ Apple-Doc --“_ ]

By Roger Wagner

An Aid to the Development
and Documentation of Applesoft Programs

This 3 program sel is a must to anyone writing or using programs
in Applesoft! It not only provides valuable info. on each of your
programs, but allows you to change any element throughout the
listing almost 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 linecalled by a GOTO,
GOSUB, etc., in fact, every occurance of almast anything!

You can rename variables, change constants and referenced line me’s ADA 1400 drives a printer with an RS-232
#s, or do local or global replacement editing on your listing. interface from the Commodore PET |EEE-488 bus.
i 8 Tiat " : s e | The ADA 1400 is addressable, works with the
Fi- e, e Shantes (b S, pRINEA, R vou dor ) fof N Commodore disk and prints upper and lower case
APPLE-DOC is one of the most valuable programs in your fibrary .:. AgCII P PP
ill fund ! t ‘ | : : ’
we will even refund your money! (Upon return of product.) :. A PET IEEE type port is provided for dalsy-
Unheard of? Yes! But that’'s how good APPLE-DOC really is! [] chaining other devices.
; ; i ]l A cassette tape is included with programs for piot
That t allf! . .
dealej Y S e Rl o, Sk ST -0y S 0cle :’ routines, data formatting and screen dumps. The
| ADA 1400 seils for $179.00 and inctudes a PET
Only $24.95 Please specify diskette or tape. |EEE cable, RS-232 cable, power supply, case,
(Calil. residents add 6% Sales Tax) | instructions and software.
Available from your local computer store or: Order direct or contact your local computer store.
Southwestern Data Systems | VISA AND M/C ACCEPTED-SEND ACCOUNT NUMBER, EXS1RATION DATE ANO SIGN OROER.
Po Mx 5&2'“ 1 ADD $3 PER ORDIR FOR SHIPPING & WANDLING ~FOREIGH ODRDERS ADD 10% FOR AR POSTASE.
Santee, CA 92071 . CONNECTICUT microCOMPUTER, Inc.
714) 562-3670 4 150 POCONO ROAD
{ BROOKFIELD, CONNECTICUT 06804
\ (Dealer inquiries invited) ‘ TEL: (203) 775-9659 TWX: 710-456-0052
:'-
STONEWARE for APPLEI™
For the Serious Business or Home User: And Just for Fun:
MICRO MEMO 1s the hrst sopristicated "Desk Calendar” program 1o maske 'k “
good use of your CaMpULEr's POWES *

* Micro Mema includes one tune, weekly, monthly, sermi-annual and annual

e TRANGL L T BRASE

* MonLhiy reminders may be tor hxed or "floating” dates (ex 15t Saturday of
every month).
.
& .
* Each reminder allows choice of one week. 2 week oc 1 month advance # x
notice--reminds you ahead uf time Lo prepare fur meetings. purchase Lickets,
make reservations, eLc. ¥

* Micro Memo includes “shorthand” tor fast memo entry, greater capacity K4 A, *
; i
* Micro Memo will splay br prind ony Ndy's or week' s reminders A,," Ty
. 5 :'_-‘ Ah_;
* Micro Memn s 3 "perpetual” salendar —autamatically creales new mnnths - * L - &
with all approprate memos [birthgays. anniversaries, monthly meetings. etc.) as ;
past months are dropped—=syste:n nolds full year's rerunoers on ong disk : 7 “-._
% L
* Micro Memo “knows" mast major holdays j.w’ b —= A
’ 95
» Supports Mountain Hardware clock {ootionali 524
o "Bomb Proof" menu driven command and data entiry TRANQUILITY BASLT 15 & tast migh respluton tunar Lander game by Brli Budge. creator of
95 Apple s ‘Penny Arcade " TRANQUILITY BASE 15 qust ke the popular arcade game, including
3 9 muitiate moanscapes Graft rotatinn, and zopr 1a Jor 3 clase-up view as you approach the

Lunar ayrisce

* Requires 48K. oisk. RAM or ROM Applesoft

TRANGUSLITY BASE reniires 32K and disk.
s I o N E WA n E Available st your fevorita computser stors of direst frem STONEWARE (add SR
q shipping & haadling; Callif. residents add sades tax. Visa & MasterCharpe
Microcomputer Software sacepted, no £.0.0.'s).

P.0.Box 7218, Berkeley, CA 84707 DEALER SNQUIRIES INVITED
(215) 548-3763

ArApute fl 55 a Trademark of Apple Computer, Inc




The

Name: Dakin 5 Programm-
ing Alds Il

System: Apple Il

Memory: 48K

Language: Assembler/Ap-
plesoft Il

Hardware: Apple I, 2 Disk II's,
and Printer

Description: Set of seven programs: 1)
Copier copies absolutely any kind of fife
or program from one diskette tc another.
2) Variable Cross Reference- creales a
cross-reference for all variable neames
used in an Applesoft BASIC program,
showing all line numbers where a given
variable name is used. 3) Line Cross
Reference- creates a cross-reference for
all referenced lines in an Applesoft
BASIC program, showing where a given
line is referenced by GOTO, GOSUSB,
THEN, or LIST staterments. 4) Patcher
allows the user to display any sector of a
given file or program, and then to update
any data within that sector. A second op-
tion enables the user to specify the par-
ticular sector he wishes to update. 5)
Screen Printer - permits contents of the
screen to be sent to the printer at any
time the keyboard is active. The progrm
remains in effect until you press RESET
or reboot the system. 6) Array Editor- a
simple word processor that allows you to
create, modify, print and save your own
text files. 7) Calculator lI- a multiplica-
tion/division subroutine that handles
numeric string data. Written in Assembler
code. and using twenty place accuracy. it
runs much faster thatn an equivalent
B8ASIC subroutine. It is also compatible
with the addition/subtraction subroutine,
the Calculator, inctuded in the first
Dakin5 Programming Aids package
reviewed in the December 1979 issue of
The MIGRO Software Catalogue XV.

Copies: Just released
Price: $49.95
Includes: Professionally
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Mike Rowe
P.O. Box 6502
Chelmsford, MA 01824

bound documenta-
tion and program

diskette.

Author: Dakins Corporation
(developer of The
Controller for Apple
Computer, Inc.)

Available: Local Apple Dealers

Name: Page Format TTY
IN/OUT

System: Apple Il

Memory: 300.3FF (256 Bytes)

Language: Machine

Hardware: Game Conn to TTY

Description: Program to output to and in-
put from ASK 33 or 35 Teletype. Gives
multiple kine feeds at end of each page
and waits for you to tear off roll paper or
insert new sheet for neat listings. Uses
game gonnector.

Copies: Just released

Price: $2.00

Inciudes: Listing and Instrue-
tions

Author; Ken Ellis

Avatlable: Ken Ellis
R.D.8 Box 344
York, PA 17403

Name: Hi-RES GRAPHIC
CHARTS
GENERATOR

Systemn: APPLE Il, APPLE I}
PLUS

Memory: 32K without ROM
card, 16k with card

Language: APPLESOFT 1
BASIC

Hardware APPLE 1II, Disk I
(allows optional
teatures)

Description: This program will allow you
to generate HI-RES graphic charts, either
through keyboard or text file input (if us-
ing disk). 'Y" axes will be automatically
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scaled with values. ‘X' axes will be mark-
ed for plotling points. Best of all, once
graph is automatically created, you can
add your own tities, comments, or sym-
bols anywhere on the graph. Both upper
and lower case characters are provided.
Over 30 special symbols are included.
Provisions are also included for multiple
graph overlays. Disk  wusers can
automatically have graphs made from ex-
isting data already stored.

Copies: Just releases, 42
copies already sold.

Price: $19.95 + $1.25 for
postage.

(ncludes: Cassette contain-
ing program, in-
structions on uni-
que uses. Please
specify when your
order, it you have
ROM card or not.

Author: Les Stubbs

Avaitable: Les Stubbs
23725 Oakheath PI.
Harbor City, Ca.
90710

Name: General Ledger Ver-
sion 2.0

System: Apple I

Memory: 48K

Language: Applesoft

Hargware: Dual Drives, Any
Printer

Description: General Ledger Version 2.0
— This program is a complete double-
entry accounting system. User defined
flexibflity allowing up to 9 individualized
departments in all Financial Reports. 10
levels of subtotals throughout each
report gives more detailed Financial
Statements. Using 5 drives, storing the
entire Chart of Accounts andfor all
posting approaches minicomputer times
when verifying account numbers or sor-
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ting records. High-speed printer routines
will process 1,000 postings into 70 ac-
counts in less than 30 minutes. Using 8”
drives, high-speed sorting routines requir-
ing no additonal disk work space and fast
binary searching techniques allow data
files to be limited only by your available
disk space. Compatible with any printer
and printer interface.

Coples: Version 1.0, 200; Ver-
slon 2.0, Just releas-
ed.

Price: $180.00

Author: David A. McFarling

Available: Small Business
Computer Systems
4140 Greenwood
Lincoln, NE 68504

Name: VOCAB 11

System: APPLE Il or APPLE Il
PLUS

Language: Applesoft

Memory: 32K

Hardware: APPLE Il and DISK |1

Description: A vocabulary builder with
over 1200 muitiple cholce questions
allows the user to select either synonyms
or antonyms. Intended as study aid for
college board type exams (e.g., SAT, ACT,
GRE, LSAT, etc.). Editor is included for ex-
panding or modifying data lists. Several
test formats with grading are options.
(deal for students with little computer ex-
perience.

Price: $15.00

Inciudes: User documentation
and diskette

Author: Steven M. Sliwa

Available: Sliwa Enterprises
257 C Clemwood
Parkway
Hampton, VA 23668

Name: SORT

System: PET, APPLE

Memory: 32K/18K PET; any
Apple

Language: 6502 Machine
Language

Hardware 16K/32K PET, any
APPLE

Description: SORT is a 6502 machine
language intelligent sort for commercial
applications. Requires almost no user
set-up when default values are used.
Sorts integer, string and floating point ar-
rays of more than one dimension with up
to 20 sub-sorts-on-match (if needed).

Copies: Just released

Price: depends on end use

Author: David B. Black

Available: MATRIX SOFTWARE
INC.

1041 N. Main St.
Ann Arbor, Ml 48104

Investment Com-
parison

Appie Il or Apple )
Plus

32K with ROM Ap-
plesoft, 48K with
RAM Applesoft
ROM Applesoit.Can
be used with RAM
Applesoft by re-
locating above
HGR2 display area
or not using
graphics display
feature. 1024 bytes
of Machine Code is
loaded before Main
program.

Cassette tape. Pro-
gram supports
Printer but driver
subroutine not in-
cluded. Apple Il.

Name:
System:

Memory:

Language:

Hardware:

Oescription: We are often faced with deci-
sions such as ‘which of two Investments
is best?’ This program provides a means
of comparing them by the use of “Cash
Discounting.” Cash Discounting is a
technigue that is used to take into con-
sideration the effects of inftation. Often
we are faced with a decision of 'buying
now’ vs waiting a few years or paying
cash vs time payments. The effects of in-
flation are not easy to guantify without
some form of computer analysis. For
each of two alternatives, entry include:
1. Inflation Rate for both

2. Initial Investment §

3. Number of years to salvage point and
value at that time.

4. Monthly expenses (or income)

5. Adjustments on an annual basis for the
monthiy expenses. This provides a means
whereby you can make expenses track at
a different rate than inflation.

Display is in a form of a ‘cash Flow’ by
year, and a graphical presentation is also
provided. The graphics have labels.

Copies: Just released

Price: $16.95

Includes: Cassette, loadingin-
structions, descrip-
tion, and example.

Author: Nell A. Robin

Available: TECH-DIGIT
21 Canter Lane
Sherwood, OR 97140

Name: The Life Dynamlc
Transformation Ex-
perience

System: Apple Hl

Memory: 48K

Language: Applesoft and
Machine Language

Hardware: Apple Il Plus, Disk Il

Description: Unique! This program is
designed for all those people who desire
to experience self-transformation, life-
awareness, making relationships work,

and “‘getting your act together,” but do
NOT desire to pay est or Lifespring or any
of the other “trips” of the Human Poten-
tial Movement, $300 or so. Includes game
playing as a means to a fun way of in-
creasing awareness.

Copies: Many

Price: $15.95

(nciudes: {disk) wlinstructions

Author; Avant-Garde Crea-
tions

Available: Avant-Garde Crea-
tions
P.0.Box 30161 Dept.
MC
Eugene, OR 97403

Name: | CHING

System: Apple 1l or Apple Il
Plus

Mernory: 18K

Language: Integer Basic or Ap-
plesoft (please
specity)

Hardware: Cassette or disk

Description: Have your own oracle in your
home. Consult the | Ching as others have
through the ages. Includes a tutorial and
a bibliography, as well as an interpreta-
tion of the results.

Copies: Just released

Price: $9.95 on cassette;
$14.95 on disk

Author: C.Brandon
Gresham, Jr.

Available: Ad Hoc Enterprises
23 Van Buren Street
Dayton, OH 45402

Name: MUSIC

System: Any 6502 based
system

Memory: "1.5K

Language: Assembly

Hardware: Terminal or TVT and
a speaker con-
nected to one out-
put port

Description: Music Is an interactive pro-
gramming language for the creation of
patterns of sound; “music”. It is a com-
positional tool, not merely a music table
compiler or plano roll type of program.
Music’s language structure is similar to
"ROBOT"” (see MICRO no. 10, page 15).
Complex hierarchies of user defined func-
tions - strings of musical events - which
can be called like subroutines, allow the
user to program highly intricate and sur-
prising compositions.

Copies: Just released

Price: $10.00 {(KIM-1 Hyper-
tape cassette: $3.00
extra)

Includes: User manual with
programming ex-
amples and a ¢com-
pletely commented
source and object
code listing

Author: Michael Allen

Available: Michael Allen

6025 Kimbark
Chicago, IL 60637
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RAYGAMCO
NOW!

Become a
member of

RAYGAMCO
Computer

Discount Club.

S%VE
0%
AND MORE!
BIG SAVINGS ON EVERY ITEM!

By being a RAYGAMCO Member you receive substantial discounts on every item you
purchase, including all hardware, software, accessories. even books and paper! You
will also receive a monthly newsletter with all the latest available for your particular
computer system, and much, much more — exclusive to RAYGAMCO Members only!

All the famous brand names, inciluding:

APPLE Alpha Micro Soroc Lear Siegler
ATARI Alpha Pro  Hazeltine Shugart
EXIDY/Sorcerer Cromemco Seldor Texas Instruments
Kim/Commodore Xerox

SAVE 20% AND MORE!

' Here's how to join.

Fil! out the information, and mail. That's all there is to it. Nothing to buy.

. | want to be a RAYGAMCO Computer Discount Club Member. Please send my
RAYGAMCO Membership card to:

Name
Address
City State _Zip
Computer (Brand Name)

| would like information on (please specify system, pan, accessory, book, program, eic.)

WE HONOR VISA, MASTERCHARGE, BANKAMERICARD. TOLL FREE, EXCEPT CA
Store Hours: Sat 10-6, Sun 12-4, Tu-Fri 11-8 800-854-6455

RAYGAM, INC.

6791 WESTMINSTER AVENUE WESTMINSTER, CA 92683
TELEX 182274 (714) 891-2587




Ask for Instant Software at a computer store near you.

Alabama
Computestand ol Huntsville
3020 University Or , Huntsville
Arizona
Ham Shack
4506-A N 16th 51, Phoealx
Millets TV § Radwo
621 East Broadway, Mesa
California
Byte Shop
6038 Clairmont Mesa Bivo..
San Diego
Byta Shop of MI. View
1415 West El Gamino Real, ML, View
Capital Computer Systems
3398 El Camino Ave., Sacramenia
Computers Made £asy
819 Easxt Ave. -9, Palmdsaie
Compuler World
6731 Westmunsler Ave., Westminster
Computerland
16720 S. Hawlhorne, Lawndare
Coasl Electrgnics
3118 No Main St., Motro Bay
Computeriand
24001 via Faprlcanle Ko 304,
Migsion Viejo
Hobbrtronics
1378 So. Bascom Ave, Sza Jose
Hobby Worid
19511 Business Cle. Dr._Unjt 8
Bortnndge
Jaoa Computer Products
4801 W. Rosecrans, Hawlhorne
Opamp/Tethnical Books
1033 N. Sycamore Ave., Los Anpeles
Radio Shack Dealer
8250 Mira Mess Blvd . San Diego
Santa Rosa Compuler Center
604 7th S1., Sania Rosa
Silver Spur Elect Comm.
13552 Canlral Ave., Chino
The Compuler Store
820 Bcoadway, Sania Manica
Colorado
Byte Snop
3464 S. Acoma St, Englewoco
Compuleriand of Norlh Denver
8749 Wadsworth Bivd.. Arvada
Tne Computer Store
Z300 Welton St., Denver
Connectlicut
Computer Works
1439 Post Ra E., Liberty Plaza,
Waestpor!
D.C.
The Program Store
420D Wisconsin Ave , N.W.,
Wasnington, D.C.
Florida
Aovenlime Intarpational
206 8aid Cypress Ct., Longwood
AMF Electconics
11146 N. 30101 8, Yampa
C land al Ft Laud I
2963 N Feceral Hwy., FL. Lavderasie
Cosmputeriang o) Jacksonville
2777.6 University Blvet W
Jacksanville
Curtis Waters Enferprises
236 Talbo! Ave ., Melbourne
Ukatanr Compuler Store
Airport Ra . Destin
Wifliams Ragio & TV Inc
2062 Lioertly St1., Jacksonvilie
Georgin
Computetiana al Atianla
2423 Cobb Parkway, Smyrna
Hawajli
Computertand of Hawail
567 N, Fededal Hwy., Honoluly
Radio Shack Assoc. Store
4712 S King St, Horalutu
lllinois
Camputesiand
4507 North Sterling, Peoria
Migwest Micro Computers, Inc
7DE 5. Main St , Lombarg
lndiana
Compuier Centar of Soutn Bend
51591 US 31 North, South Benda

lowa

Mempry 8ank

4128 Brady 51, Davenoort
Loutstana

Computor Sropgpe Iac

3225 Danny Patk. Suife 222, Metaine
Maine

Rapta Shack

315 Marn Mall Rg | So. Portland
Massachusetts

CompuierCity

175 Main S1., Cnarlestown
ComputerCily

50 Wo!cester Ra., Framirgham
Computeriana of Boston

214 Worcester Ad., Weltesiey
Camouter Packages Unlimited
222'W. Boylston St , Wes{ Boylston

Lighthouse Compuier Software
14 Fall River Ave., Reniobain

The Computer Store

420 Gsmoripge S1.. Budinptan
TuMs Radio 8 Eicctronics

208 Mystie Ave,, Medforad
Michigan

Caomguter Ceater

28251 Ford Rd., Garaen City
Gamputarlano ol Gzand Rapids
2927 28th St. 5.E., Keplwgod
Camputerianc al Rochester

301§ Livernois, Rochester
Comgutertand at Soulhlield

25673 Norlhwesiern Hwy.. Soulhliela
Compuic’ Mad

560 W t4 Mile Ra.. Clawson

Habby House

1035 W Terrilonal Ad , Balile Creek
Minnesota

Corputeriand bl hopkins

13318 Mwy F, Hopkins

Minnesaia Softwere Inc
5422 Fisher St.. White Bear Lake

Mississippi

Dyer's, inc

200 € Mair S1., West Posnt
Missourl

Computervan, Inc.

51 Florissant Dawus Shoppiag Center
Flarissant

Gonsolidated Soltware

16511 Greenwals Caunt, Belton
Montana

Infermopuntain Compuier

529 So. 9th St . Livingston
Parsonal Compuler

124 Red Oax Dr. Carl Junchiarn
The Compuler Stare

1216 16(n St W. #35, Billings
Nebraska

Compulenand of Omaha
11031 Ebm S1., Omana

Midwest Computer Co lac.
8625151, Omaha

Midwest Computer Go Inc
2442 S {4ain 81, Omanra
Mrdwes! Compuies Co Irc
4404 S. @7th 81, Qruaha

New Hampsnire
Bitsnbyles Computer Center
568 Pieasanl St Concora
CoumputearCity

1525 5. Wiliow. Manchester
Porsmoath Computes Cener
3% Raynes Ave., Porismouth
New Jarsey

Comguleriann

35 Plaza Ric #4 W Paramus
Computer Mad ot NJ

30V Rte 27.1salin

Dave's Electronics

Penasville Snopping Cir., Pennsyrile
Lasnen Eleciroatcs Ine.

21 fAroadway. Denvitla
Peraonal Computing In¢

51 Central SQ ., Linwood

The Gomputer Emporicm

Bidg 101, Avenues of Commerce
2428 Rie 38.Cherry Hili

New Mexico

Anis? Elecironics Co.

22 Wisconsin N E . Albrquerque

New York

Ansto Cratt

3v4 £:01n Ave, NYC

Computer Corner

200 Hamillan Ave., White Plains
Computer Era Corp.

1570 dra Ave.. New York
Computerland of Nassau

79 Wesihury Ave., Carle Place
Compuier Woct

5¢9 Boston Past Ra., Port Cnesier
Cormtck Etectronics, Inc

2666 Corey isisrd Ave., Braoklyn
Comtek Electcomics, ne.

Staten [siang Mail

Store 220A, Staten istand

Home Compuisr Center

§71 Monrae Ave., Rochester
Key Electromics

Scneneclady

Mr Compulers

mp. Plaza, Rle 9, Wappingers Falls
Saftzon Sysiems

308 Calumbea JurnpiXe, Rensselaer
The Compuler Tree Ing

409 Hoope: R4, Eadwell
Upstate Computer Shop

629 Frencn Rd., Camous Plaza
New Marifora

Ohlo
AStait Business Systoms, InC
5262 Notn Dixie Dr., Dayton
Aslro Vigeo Electrorics

504 E. Main St . Lancaster
Computerland

4578 Greal Nortnern Bwa.,
N.OIms{eaa
Compufesiand
6423 Buscn Blvd., Columbus
Computerland
1288 Som Rd., Mayleld Heights
Forbees Miciosystems lac.

35 & Brgag, Falrbora

Microcomputer Center

7900 Paragon Ra., Daytoa
Micro-Minl Computer Waorlt

74 Robinwood, Columbus
Universal Amateur Raawo, Inc.
1280 Aida Dr ., Columbus
Oxlahoma

Sounds, £1c.

Hyw 33, Waipapa

Vern Street Products

Aado Shack Deater

114 W Tal St, Sapulpa
Oregon

Computerrand of Portland

12020 S.W. Main 5t Tigard
Computer Pathways Unlimiteo, tnc.
2151 Davcor St. S.E. Saiem
Pennsylvania

Audio Mar{

518 Fri(n Ave., Now Brignton
Anco Elect

302 Wyoming Ave.. Krngston
Attco Elect

Back Mountein Shop, Ctr
Shaveriown

Compuler Workshoppa

3848 Wilfiam Penn Hwy, Monroevilia
Comgulerfanad of Harrisburg

4644 Corlisle Pixe. Mechanicsburg
Erie Gomputer Co.

2127 West Bin St Erie

Mighty Byte Compuier Center

537 Easton Ha., Hersham
Peraanal Computer Corp.

24.28 West Lancaster Ave., Paoli
Persoral Computer Cotp.

Frazer Matl, Lancaster Ave., Frazer

Rhode Island
Computer City
165 Angell St., Providence

Tennessee

Computerlas

671 8. Menden Hall Rd,, Memghis
H & M Electsonics Inc

509 N. Jackson S, Tullanoma
Texas

Compuler Fory

326 N. Collig, Arlingion
Houston Microcomputes Tech
5313 Bissonet, Belluire

KA. Elect.

90390 Stemmons Frwy., Dallas
Pan Amerlcan Efect. Inc.

1117 Conway, Missian

Utah

Quality Tecnnotopy

470 E. 2na So., Salt Lexe City
Virginia

Home Computer Center

2927 Virgmia Beach Bivd
Virginia Beaen

Soulhswe Aadlo Comm.

135 Pickwitk Ave., Coloqial Heights
Washington

American Mercantile Co Inc.
2416 13t Ave S, Seattle
Computerlang of Soulh King Co.
1500 S. 336 St., Suite 12

Faderal Way

Magroha Micto Systems

2812 Thorndyke Ave., Seattle
Parsonal Computers

S 104 Freva, Spokana

Ye QOld Computar Shop

130t G. Washington, Richiand
Wisconsin

Byta Snop Of Milwaukee

6019 Wes! Layton Ave., Greenfield
Peotted Microsysiems

4265 W. Loomss Rd., Milwaukea

i the store nearest you does not stock Instant
Software, use this order blank to purchase your software directly, or
call Toll-Free 1-800-258-5473.

T T T TS S T T sE T E T T

{

l Name

l Address

' City State Zip

' O Check a Money Oroer 0 visA O AMEX O MasterGharge
| Card No. Expiration Date

I Signed Date

|

| Order your Instant Software today!

l Quantity Order No. Programnams Unit cost Total cost
i

' Shippeng and handling $1.00

: I E fl I Totst oraer

| Peterborough, N.H. 03458

L---—---—--—————————-—

Instant Softwareinc.

Peterborough, New Hampshire 03458
603-924-7296



Get a load of this . . .

Instant Software

Ask for Instant Software at a computer store near you.

PET UTILITY | You're working under a

serious handicap if you can’t write programs in
machine language. The PET Utllity ) package
gives you the tools you need:

sMonitr — The Monitr program lets you write,
edit, save, and verify any machine language
andfor BASIC program. Just load and run the
Monitr program and then load the program you
want to edit.

sProgrammer's Calculator — This program will
converl numbers into the binary, octal, dec-
imal, and hexadecimal systems and function
as a floating point calculator. It will also
display all four numbering systems simulta-
neously and allow you to handle large num-
bers limited only by the size of your screen.
For the 8K PET. Order No. 0105P. $7.95.

SPACE WARS You must prolecl your planet
against a wide variety of alien attacks. In-
¢luded are:

«Space War—One or two players can pilot
their saucers and duel with laser beams of
shoot stars,

sStar Ship Attack — Your mission is 10 pfo-
tect the food station satellites from destruc-
tion by the enemy star ship. You must cap-
ture, destroy, of drive off {he attacking ship.
+Battlefield — Guess the location of the four
enemy divisions and destroy them before
your lorces are wiped out.

Engaging in battle requires the Apple 8K and
Integer BASIC. Order No. 0096A $7.95.

ACCOUNTING ASSISTANT This package
will help any businessman solve many of
those day-to-day financial problems. Includ-
ed are:

st aan Amortization Schedule — This program
will give you a complete breakdown of any
loan or investment.

«Depreciation Schedule — You can get a de:
preciation schedule using any one of the
following methods: straight line, sum of
years-digits, declining balance, units of pro-
duction, or machine hours.

This package is available lor both the PET
and Apple. it requires the Apple 16K and Apple-
soft )l BASIC. Order No. D088A $7.95 or the PET
8K. Order no. 0048P $7.95.

MIMIC Test your memory and reflexes with
the five different versions of this game. You
must match the sequence and location of
signals displayed by your Apple. You'll need
an Apple wilh 24K and Integer BASIC. Order
No. 0025A §7.95.

HAM PACKAGE I This versatile package lets
you solve many of the problems commonly
encountered in electronics design. With your
8K PET, you have a choice of:

sBasic Electironics with Voltage Divider—
Solve problems involving Ohm's Law, voltage
dividers, and RC time constants.

+Dipole and Yagl Antennas —Design anten-
nas easily, without tedious calculations.
This is the perfecl package for any ham or
technician. Order No. 0054P $7.95.

SAHARA WARRIORS Enjoy all the gritty
realism of desert warfare:
«Commando — You must send your comman-

__ does totrap a German general and cul him off
from his troops.

sFrench Fareign Leglon—The batialions of
the French Foreign Legion are in a race with
the Arabs. Which side will gel its baltalions
into the oasis in the shortest time? You and a
friend can find out.

Both programs in this package require an
Apple 8K and Integer BASIC. Order No. 0080A
$7.95.

MORTGAGE WITH PREFPAYMENT OPTION/
FINANCIER These two programs will more
than pay for themselves if you mortgage a
home or make investments:

sMortgage with Prepayment Option — Calcu-
late mortgage payment schedules and save
money with prepayments.
sFinancier — Calculate which investment will
pay you the most, figure annual depreciation,
and compute the cost of borrowing, easilty
and quickly.

All you need 10 become a financial wizard
with a 16K Apple and Integer BASIC. Order
No. 0094A $7.95.

CHIMERA |f you think the legendary Chimera
was hard to handie, wait untll you try this
package. ncluded are:

+Dropotfs — You must make your opponent's
men “dropoff” the board by moving and firing
your own men. For one of two players.
*Dots — Place your lines carefully as you try
to build and capture the squares. For one
player.

sBatter-up — You and another player take
lurns al bat as your PET becomes both the
pitcher and the umpire. For two players.
sReaflex —Round and round the little white
ball rolls. Only fast reflexes can guide it into
the center of the maze,

You'll aimost be able to teel the Chimera’s
fiery breath as you play the games on your 8K
PET. Order No. 0110P. $7.95.

CODE NAME:CIPHER Enjoy that same feel-
ing of intrigue and discovery with the Code
Name: Cipher package. Included are:
sMemory Game—Would you like to match
your memory against the computer's? You
can with the Memory Game.
sCodemaster — One player lypes in a word,
phrase, or sentence, and the PET translales
that message into a cryptogram. The other
player mus! break the code and solve the
cryptogram in the shortest time possible.
«Deceitiul Mindmaster —This sn't your or-
dinary Mastermind-type game. You musl
guess the five lelters in the hidden code
word.
«Code Breaker — Cracking this code won'l be
as easy as cracking walnuts. You'll need to
flex your mental muscles to win this game.
If you want a mental challenge, then Code
Name: Cipher is for you. For the 8K PET.
Order No. 0112P. §7.95.

Ask your focal dealer for the latest Instant
Software catalog or write: Instant Soft-
ware Catalog Dept., Peterborough, N.H.
03458

Copyright 1980 oy tnstant Soltwarg Inc.
Peterborough, New Hampshire 03458

All Pughts Reserved

i SOﬁWOfG“lng__ Peterborough, New Hampshire 03458 603-024-7296



BOX 120
ALLAMUCHY, N.J. 07820
inc. 201-362-8574

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 forthe 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 controller is a state-of-the-
ant 4% by 62" 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.
Price isanotherreasonto step up tothe proven
quatity of an HDE system.

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

PLAINSMAN MICROSYSTEMS  LONE STABR ELECTRONICS PERRY PERIPHERALS
Box 1712 ox 488
Aubusn Ala 36830 Manchaca. Texas 786562 Fick-Raead
800-6713-8724 612-282-3570 Miller Place. N.Y. 11764
516-744-6462

JOHNSON COMPUTER ARESCO
Box 523 PO Box 43
Medina, Ohwo 44256  Audubon. Pa 19407
216-725-4560 215-631-9052
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Yob, Gregory, “Personal Electronic Transactions,” pgs
180-183.
Changes in the New PET; more on the structure of Basic
variables; Simple variables, PET Basic Pointers, Discussion
of cryptograms.

583. The Target (Sept/Oct 1979)

Roland, Don, “AIM 85 MOVIT,” pgs. 2-3.
A move program for the AIM 65.

Butterfietd, Jim. *Mortgage,” pg. 4.
Mortgage program for AiM Basic.

Ciem, Don. *“Memocry Display.” pg. 5.
A program to show what the 6502 is seeing at the output
port of the AIM micro.

Riley, Ron, “AIM BASIC,” pgs. 6-8.
All about AlM Basic.

Anon.. “Statistical Analysis,” pg. 10.
Regression programs for the AlM.

584. The Paper 2, Iss. 7 (September 1979)

Busdiecker, Roy, "Think Negative!," pgs. 3-7.
Negative numbers and subtraction are covered in this con-
tinuing tutorial on binary numbers, with examples for the
PET and 6502.

Busdiecker, Roy, "Decimal to Binary,” pg. 12.
PET Basic program for converting Decimal to Binary.

Busdiecker, Roy, “Warning: Prevent Tape Decay.” pgs. 21-22.
Use your PET tapes or at least rewind them occasionally to
avoid print through on fong undisturbed storage.

Oakes, Peter L. A., “PLOT 2:MP," pgs. 23-25.
A plotting program for the PET.

585. Call Apple 2, No. 7 (September 1979)

Wagner, Roger, “Speeding in Applesoft,” pg.2.
How to speed up Applesoft Subroutines.

Winston, Alan 8., *'The Multl-Lingual Apple.” pgs. 4-5.
All about Pascal for the Appie.

Hertzfeld, Andy. “Assembler Mini Reviews,” pgs. 7-10.
A GConsumer's guide to Apple Il Assemblers: Apple Mini-
Assembler, TED/ASM, Micro Products (Moser/Bishop)
Assembler, Randy's Weekend Assembler, Aresco
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Assembler, LISA, Microproducts 6-Character Label
Assembler, E.A.T. (Applie tl Text Processing System), 6502
Macro Assembier (Moser), UCSD Pascal Assembler, S-C
Assembler, etc. etc....

Golding, Val J., “'Peeking at Numbers,” pg. 10.
Demonstration of a couple of ways to print numbers in In-
teger Basic larger than 32767 on the Apple.

Verlagque, Richarg, “Decimal Division/Iinteger Basic,” pg. 16.
Arithmetic program for Integer Basic on the Apple.

Thing, Mike, "Applemash,” pgs. 18-19.
All about Modem Operation and the newly established
“Apple-Crate,” the Call-Apple message system ABBS.

Hoyte, Jim, “*Subroutine to Allow Prohibited Character in Str-
ing Inputs,” pg. 24.
Routine lets you use commas, etc. in string inputs on thse
Appie.

Williams, Rick, "“Flash Cards,” pg. 28.
A Tutorial program for the Apple.

Capella, Mark, “*Hide,” pg. 29.
A program to hide program names from appearing in the
caialog, but still permitting them to be recovered.

Golding, Val J., “Poke Chr$ to screen,” pg. 29.
Routine to put characters on screen at specified locations.

Dunemire, Darrell and Golding., Val J., “So Who Needs Ap-
plesoft?” pg. 31.
How to use string functions such as VAL, STR$, and CHR$
in Integer Basic on the Apple.

Neulen, Bob and Golding, Val J., “Change Catalog to GG,” pg.
33.
A routine 1o change catalog to CG for the 3.2 DOS.

Corsetti, Vincent S., *‘File Restore,” pg. 35.
How to restore a program on a digk after you realize you
just wiped out semething you didn't mean to, on the Apple.

586. Personal Computing 3, No. 11 {(November, 1879)

Anon., Jim and Kay Weir Re-invent the Wheel,"” pg. 14.
Discusses an application of an Apple Il in the tire
retreading business.

587. Computer Cassettes Review, No 7 (Fall 1979)

Purser, Robert Elliolt, “Software for Apple, PET and TRS-80."
Software Directory, cassette reviews, game reviews, and a
list of “The Classics—!the besl of the past.”

588. Rainbow 1, No. 8 (September 1979)

Ladbrooke, Brian D.. “Running PIMS on the APPLE 11." pg. 1.
How to adapt this TRS-80 or PET program on Personal In-
formation Management System to the Apple Ii.

Rost, Randi J., "HiRes Color,” pgs. 4-7.
A tutorial.

Heller, H. Lewis and Gothrie, Nelson, “Dollar Conversion,”
pgs. 7-11.
Three programs for the Appie to convert Applesoft ouiputs
to rounded off dollar and cents values.

Buchen, Steven E., "Slow Down,” pgs. 16-21.
Two programs to slow down the list function of the Apple

MacDougal, John, “Parailel Interface for the Apple,” pgs.
22-24,
Hardware article on a parallel interface providing 2 output
ports and 2 input ports.

589, Interface Age 4, No. 12 (December 1979)

Gilbert, Betsy, “The Computerized Artist,” pgs 72-73.
A description and evaluation of the Apple Graphics Tablet.
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580. Kliocbaud Microcomputing No. 35 (November 1978)

Lancaster, Don, “Lower case for your Apple ll, Part 1, pgs.
30-36.
Expand the ussfulness of your Applie with this inexpensive
addition.

Schmeliz, Leslie R., “The Apple Goes to Market,” pgs. 70-76.
Gather and analyze data from the stock market.

Deriler, Frank J., “Boy, Oid i Make a Killing!" pgs. 112-114,
Real Estate profit guide program for the PET.

Bajcz, 8ill, “A ‘Pentronics’ System,” pgs. 158-180.
How to interface a PET to a Centronics 101 Printer.

591. Southeastern Software Newsletter No. 13 (Oct. 1979)

McClelland, George, "'Pascal,” pgs. 1-3.
Discussion of Pascal for the Apple.

Carpenter, Ghuck, “Indexing Fundamentals, Part 1" pgs. 4-6.
A tutorial on indirect addressing including a routine to read
and print a memory range.

Anon., “Four HI-RES Programs,” pgs 7-8.
Several hires routines 1o frame pages of a program.

592, Ohio Scientlfic’s Small Systems Journal {1978)

Anon., “OSI| Programs.”
A coliection of about 60 programs for OSI computers.

593. The Cider Press 2, No. 5 {September 1979)

Anon., “Disk of the Month,” pg. 3.
Seventeen more programs.

Anon., “Serial Handshake Mecdification,” pg. 7.
The high speed serial interface card of Apple Computer
Company can be made to run faster than 300 baud by sim-
ple modification.

Hockenhull, James L., “Better Sounding Apples,” pg. 8.
How to improve the sound of the apple by toggling the
cassette output jack.

Nareff, Max J., “Grossfooting,” pg. 8.

How 10 use crossfooting in tabulation of numbers.

594. MICRO 17 {October 1879)

Connolly, Rick, “Nicer Writer,” pgs. 5-6.
Eliminate wraparound in your Apple.

Reynolds, Willlam, *'Disassembling the DOS 3.2,” pgs. 7-10.
Use the Apple DOS 3.2 more effectively with this informa-
tion on its organization.

Scanlon, C. H., “Hooking PET to Ma Bell,” pgs. 11-13.

Use your system as a terminal with an inexpensive modem.

Mimiiteh, Thomas R., “Spelunker,” pgs. 15-24.
An adventure type game for the Apple.
DedJong, Marvin L., “6522 Timing and Counting Techniques.”

pgs. 27-39.
Application of the 6522 versatile interface adapter.

Chan Hark, “Card Shuffling Program for KIM-1."" pgs. 41-42,
Teach the Kim to shuffle the cards.
Hoyt, Bruce. “How Do You Connect Peripherals to Your
Superboard I1?” pgs. 43-46.
Some concise information on the configuration and use of
the /O Ports of the OS! Superboard }l.
Rowe, Mike (staff), "The MICRO Software Catalog: XIII," pgs.
49-51.
Nine programs are reviewed, mostly for Apples.
Morris, E. D., “Hypocycloids,” pgs. 52-53.
A fast graphics program for the OSL.
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MUSICAL COMPUTER | AND 1l

Learn How to Read Music!

Music lessons taught you In your home or at a studio
cost from $7 each half-hour and up! Now, availabie to
you Apple Il owners, is an opportunity for you to have
your private music teacher in the comfort of your own
home.

Written by a M.A. educator with over 20 years of music
experience, this twa-program cassette provides an a/ter-
native to music education!

These programs, utilizing high resolution graphics and a
32KApple |1, will make music learning fun and enjoyable
foc the entire family!

Apple 1l is a TM of Apple Computers, Inc.

COMPUTER
APPLICATIONS P.0O. Box 7000-363
TOMORROW Palos Verdes, CA 90274
VY 1 1= > PRGN
Yo U [T Y- S Y

Send Check or Money Order for $34.95 plus $1.00
postage and handling.
(CA residents add 6% sales tax)

(03] oS!
SOFTWARE
FOR
OHIO SCIENTIFIC

Over 50 programs for G, C2, C4 8 Superbourd, on tape end disk. All
come with listings and compete documentation.

CHESS FOR O8I - UTILITIES

HE -

specity system $19.95 C1P CURSOR CONTROL  $9.95
STARFIGKRTER 506 Olves real backspace, one key
Real time space war. screan clear, and midiine editing
SEAWOLFE 595 RENUMBERER 5.95
Floeting mines, three SUPERUTILITY 12.956

target ships, e(c. Has Renumberer, Variable tabfe

LUNAR LANDER 6.95

With full graphics meker and Search

TEN TANK 8LITZ a.95s BUSINESS

A saphisticated reel time SMALL BUSINESS ANALYSIS 1585
tenk geme. Does proflt and loss, quick ratlo,
8K GAMES broakeven analysis and more. 13
gffgg‘ﬁ\%ﬁori ggg pages of documentation.

SYOCK PORTFOLIO 6.95

Plays all Vegas cules
Keeps track of your Investments

Add $1.00 each for Cotor/Sound

Our $1.00 catalog has free game DISKS 6¥ COLOR/SOUND $29.85
and utility listings, programming DISK 1. STARFIGHTER, ROBO-
Bnts and a lot of PEEKs and -'FANK'I"ANSEABLIVTVgLFE. BOMBER,
POKEs and other st that OS1 Loty T B T o OUGH, LUNAR
forgot to menlion ~ and & lef more LANDER, ALIEN INVADEA, KiLL-
programs {or safe. ERROBOTS, SLASHBALL

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

PET TWO-WAY RS-232

and PARALLEL
OUTPUT INTERFACE

SADI - The microprocessor based serial and parallel
interface for the Commodore PET. SADI aliows you to
connect your PET to parallet and serial printers,
CRT's, modems, acoustic coupters, hard copy termi-
nals and other computers. The serial and parallel
ports are independent allowing the PET to communi-
cate with both peripheral devices simultaneously or
one at a time. In addition, the RS-232 device can com-
muntcate with the parallel device.

Special Features for the PET interface inciude:
Convarsion to true ASC! both in and out
Cursor controls and function characters
specially printed
Selectable reversal of upper and lower case
PET IEEE connector for daisy chaining
Addressable - works with other devices

Speciat Features for the serlal interface include:
Baud rate setectable from 75 to 9600
Half or full duplex
32 character buffer
X-ON, X-OFF automatically sent
Selectable carriage return delay

Speclal Features for the parallel interface include:
Data strobe - either polarity
Device ready - either polarity
Centronics compatible

Complete with power supply, PET IEEE cable, RS-232
connector, parallel port connector and case. Assembied
and tested.

SADla (110VAC) $295

SADIle (230VAC) $325

Oroer Hitme ! Dr caanet yBu {ital COMpu lar 110D

CONNECTICUT microCOMPUTER, Inc.
150 POCONO ROAD
BROOKFIELD, CONNECTICUT 08804

TEL: (203) 775-98569 TWX: 710-456-0052

VIJA AND M/C ACCEPYED - SEMD ACCOUNT NUMBMIR, €XHAATION OATC AND S13M OADIR.
ADD §3 PEN QROZA AOR SK{PPINE & AARDUNE - FOALIAN QROCNS ACO 0% FOR AR POSTAOE.




STOCK MARKET ANALYSIS PROGRAM
DJI WEEKLY AVERAGE 1897-DATE

ANAT® (ANALYSIS 1) 15 a sel of BASIC Programs whigh enables the user to
perform analyses o the Dow Jones Industrial weekly average data. From B
months to 5 years of user selected DJI data can be plotted on the entire screen
in one of 5 colors using Apples' High Resolution capabilities The DJI data can
be transformed tnto tilferent coiored graphic representalions called transforms.
They are: user specified moving averages. a icas! squares hnear fit (best straight
line); fillers for ime, magnitude, or percentage changes: and user crealed rela-
nonships between the DJI data. a translorn, or a constan! using * - X./ operators.
Colared lines can be orawn between grapnic points Graphic gata values os
their Uates of occurrence can be displayed in text on ihe screen Any graph o7
tex! can be oulpulted fo 2 users printer. Thie Grid Scale is automalically set 1o
the ange of tne graphs or can be user changed. As many coloted graphs as
wanted can be glotted on the screen and cleared at any time. The user can code
routines to operate on the DJI/iransform data or create his own disk file data
base ANAY commands can be used with ms routines or daia base. An Update
program ailows the user 1o 2asily ugdate the DJI lile with current DJI weekly
gala

The ANAT two letter user commands are CA = Calculate no graph CG = Clear
Graphs. leave Grids. CK = Checking out program, known dala. CO = Colo? of next
graph (red, green, violet, white, blue). CS = Clear Screen. DL = Draw Line belween
points. Fl = Filter data lor time. magnitude. o percent change. FU = Data, trans-
form, or constani Function wrth «.-.x./ operator, GD = Graphic moae, display
all Graph Data or screen. GR = Graph daia to screen GS = Set Grid Scalg HE = Help,
summary of 2ny commands Lsage. LD = Load Data fcom disk file from ingulted
date 1o memory LG = Leave Graphis, autamatic Grid rescaling LO = Look. select
a range of the LD data ana GR: All commangs can now be used on this range
LS = Least squares linear it of the data. MA = Maving Average of the data. NS =
No Scale. next graph on screen toes not use Grid Scale. NT = No Trace. PR = User
implimented Printer coutne. TD = Text mode. display Text Data on screen. Tl =
Time number to date or vice versa TR = Trace. TS = Text Stop lor number of lines
autputted to screen whien in TD U1/U2 = User 1/2 imglimented routines VD =
Values of Data ontputted in text VG = Values af Grid; low/high/delta. VT = Values
of Transiazm outputted In texi.

APPLE® II, 4B K, APPLESOFT GALAXY
ROM GARD, DISK Ml DDS 3.2 DEPT. AO2
ANA) DISK & MANUAL ...$49.95  P.0. BOX 22072

(CA residents add 6% sales tax) SAN DIEGO, CA 92122

* Software Review in Call-A.P.P.L E. (2/80): "An example of a excellent piece of
software exploiting mast of Apate II's major features.” Overall Rating = 2.1

* Software Review 1n Apple Orchard (3/80): "Aremarkably flexiple approachto the
analysts and plotung of any ime series data.” Qverali Rating = 86.7

BASF 5%” DISKETTES:

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

#.

DISCOUNT DATA PRODUCTS

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 TOUSERS
OR DEALERS!

SEND FOR FREE INFORMATION AT:

DISCOUNT DATA PRODUCTS
P.O. BOX 19674-M
SAN DIEGO. 92119

(ADD §1.00 SHIPPING/HANDLING CHARGE TO ALL ORDERS.)

Kl M EX"' HERE’SANEATCOMBINATION

IDEAL FOR DEDICATED INDUSTRIAL OR PERSONAL APPLICATION

FEATURES

@ PLUGS DIRECTLY INTO AND
COVERS UPPER HALF OF KiM-1.
EXPANSION FINGERS CARRIED
THAOUGH FOR FURTHER

8K EPROM.
{INTEL 2716 2KX8's)

EPROM-SOCKETS PROVIDED FOR

EXPANSION. @ BLOCK SELECT SWITCHES FOR
EPROM.

R £PAOM USABLE IN ANY ONE OF
IVERSATILE INTERPACE FOUR 8K BLOCKS FROM BODON.
ADAPTER) .
e ke g | oS & AUTOMATIC RESET ON POWER
e, v UP AND SWITCH SELECTABLE
S /HANDSHAKE INTERHUPT VECTORS.

2 INTERVAL TIMERS R Y R PAy
SHIFT REGISTER FOR SERIAL- -
PARALLEL/PARALLEL-SERIAL & LOW POWER CONSUMPTION:
OPERATIONS. SV AT 300 Ma. FULLY LOADED

® RAM-SOCKETS PROVIDED FOR ® OUFFERED ADDAESS LINES
4K RAM CONTIGUOUS WITH KIM
RAM. HIGH QUALITY PC BOARD,
(LOW POWER MOSTEK 4118 SOLDER MASK
1KX8's)

@ COMPLETE DOCUMENTATION ® ASSEMBLED AND TESTED

APPLICATIONS
PROM. RAM AND (/0 EXPANSION ON ONE BOARD HAVING MANY INDUS-
TRIAL/HOME APPLICATIONS FOR DATA ACQUISITION, PROCESS CONTROL.
AUTOMATIC CONTROL OF FURANACE, SOLAR HEAT, LIGHTING, APPLI:

ANCES, ETC. . ...

PA RESIDENTS INCLUDE 6% STATE SALES TAX

G T

DIGITAL ENGINEERING ASSOCIATES

$139.95

P.0.BOX207 ® BETHLEHEM, PA 18016

LIMITED TIME 1K RAM FREE ! ! !

1XAWIN 3L3TdWOD JHL B) SIHL

- KIM 1S A REGISTERED TRADEMARK OF MOS TECHNOLOGY, INC.
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Software for Apple II
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Professional- Word Processing lets you edit. move, delete,
find, chanpe and repeat any body of text, merge and save on disk. Does
right-justitied margins, centering, page « numbering. You can gnter name
& address onto form lelters when printing. Edil and merge any text disk
file—even files not created by WRITE-ON—and spool texi 1o disk for lel-
ter printing or editing. Chain up to 100 files in a single printer run.
Needs Applesolt and 32K.

On Disk with operating manual . .. ................. ...t $99.50

Here's a powerful data file manager giving you two pro-
grams—FORMAT & RETRIEVAL. It handtes everything from phone lists
to legal abstracts. You can design your own data structure with up to
500 characters per record and up lo 15 searchable fields in any com-
bination. Needs 32K. 0nDIsk . ...... ... ...coiiininnnins §49.95

Has all the same features of FILEMASTER | plus allows
for totaling, advanced math roulines, more powerful print formatting,
larger data fiefds, and disk-to-disk transfers . . ............... $§59.50

(Edu-Ware) Six programs form a unique epic game series.
Multi-faceted simulation of life in interstellar socisty. You and opponents
must make life & death decisions. Keeps track of your progress from
one game to next. Needs 48K and Applesoft ROM. Disk . ........ $29.95

or our A collection of 43 programs
for 16K Apple. Everything from Logic to action games. Only a buck a
game. Specify | or Il
Priceeach: Tape .............. $49 DISK o soantan - iine s $54

This original, full-function game is the same as Ihe one
developed for large mainframes. Fight off pirates and vicious dwarfs.
700 travel options, 140 locations, 64 objects. Needs Applesoft ROM
SARK DB, << 2 s oot s W R e e e Ty $29.95

Use stock numbers, description, vendor, record of
purchase and sales date, amount on hand, cosl & sell price, lotal value.
Holds up to 300 items.

11 G AR P Sy $40
+With Bill of Materials: Digk .. ... ... ...t $50

Cross lile for phone lists, bibliographies. recipes. fun up
|0 9 lines of 40 columns each. Search by item anywhere.

Conway's equations on 296x180 screen. A
mathematical simulation to demo population growth with birth, death and
survival as faclors. TaDB .. ... oo iie i e $10

9 gambling games: Roulelte, Blackjack, Craps,
Horserace, Yahtzes, Keno, Sfot Machine, Poker, ang Acey-Ducey. Needs
T6K: T8 - i .01 rwne w $29.95 Oisk.............. §34.95

You in your space capsule battle against the
computer's saucer . . . in hi-res graphics. Tape ................ $12

Diagnostic routine 1o check range of memory. Ingi-
cates faulty adaresses, data in memory cell, and faulty dala. Tape .... $5

&

Music synthesis composes original Irish jigs. Enter your
own music and save on tape or disk. Includes 3 Bach fugues.
L)1 VR T (R AN ey P 1 U | WAk B $10

(Edu-Ware) This package combings COMPU-READ—{ive
speed reading programs; three PERCEPTION games where rangom
shapes and sizes must be maiched; and STATISTICS for compuling
Mean, Variance, Standard Deviation, and much more! Needs Applesoft
ROM TSI, o i o e e L e SN o v e ve v e e §39.95

(Hayden) Here's the program thai came in thisd against
1he big machines (mainframes and maxis) at the Sth Norlh American
Computer Chess Championship and placed lirst in the European
Microcomputer Chess Championships! Has saven levels of play with
Levels 0 - 3 playing in tournament lime. Need a challenge? This is it!!
Tape .........ovins $29.95 Disk ................ §34.95

{Programma International) This animated simulation
of a major league baseball game is for fwo players. The scoreboard is in
the lower left of screen with the ““‘throw pointer™' for directing a throw
in the lower righl corner. Written entirely in machine language. the
aclion is quick and smoath, making it the finest simulation of its kind.
PR - i o7« s YUY TS (G = () BRI AN A I 2 2 $15.95

This digilizer drawing board, complete with a powertul
software package on disk, lets you create any picture in color with high-
resolution graphics. It's ideal for mass graphics. You can trace, edit,
save and recall what you draw. It's a simple-to-use system for students,
artists, engineers and graphic programmers. Has an 8%2"'x 11" working
area. New applications added include: #Text Wriler adds lext 1o your
pictures. You control size, color and direction of text: eElectronic Draw-
ing lels you create schematics and includes commeonly bsed symbols for
\ransistors, OPAMPS, and FETS; eDistance/Area lels you compute
distances on maps or area of any frame. Applesoft ROM and
S2K MRSt - gty o b s D 0T w2 e ars m AL 25T $249.95
Add 85 (U.5.) 01 5 10 (Fwetgn) for shipping.

Everylhing you wanted to Know about the Apple
Monilor but couldn’t figure out, All the PEEKS, POKES, and CALLS ex-
plained in an easy-lo-understand form, wrilten in plain English.
S $§9.95

Don’t see what you've bean fosking lor, fere? Then write for our FREE
SAFTWARE CATALOG. We're saving ona Just for you!

To order, add $2 (U.S.): $5 (foreign) for shipping. Calilornia residemts
add 6% sales tax. Sorry, we cannot ship to P.0. Boxes. VISA/MASTER-
CHARGE and BANKAMERICARD Welcomeg!

Golden Plaza Shopping Center, Depl. 1A
9719 Reseda Bivd., Northridge, CA 91324
Telephone: (213) 349-5560

+ =Apple Plus compatidle



You are about to em-
bark on a very hazard-
ous but profitable
JOURNEY. The Apple
is your eyes, ears,
arms and legs. You
can "GET" an object that is laying on the ground
and you can travel North, East, South, West, Up
and Down. You need to acquire tools as you
JOURNEY forth and score precious points to
become a GRANDMASTER JOURNEYER.
JOURNEY REQUIRES 48K and loads on any
Apple.

JAB-g79 $19.95

Catch the fever with this ball game that never
gets rained out. You are the pitcher, batter and
manager for your team. As manager you contro}
line-ups, pitching staff and base stealers. The
optional sound effects enhance the colorful
animation. When the game is over you can save
the game statistics to tape or disk andyouareon
your way to a winning season. Requires 32K or
48K with disk. INTEGER BASIC

BFM-879 $12.95

Play a true competitor
of this ancient game
of territorial strategy.
8y flanking a line of
the opponents men
you “flip” them over
to your own color. Be cautious though, for
OTHELLO will never say die until the last move.
OTHELLO is available for both INTEGER BASIC
and APPLESOFT. and toads in 16K.

OHS-279 $14.95

Enjoy the excitement of an amusement park at
home. CONEY ISLAND has 22 varieties of
paddle games that are fast. Written in FORTH I
for speed. and using the beautiful color graphics
of the Apple, one or two can play the most
exciting paddle games yet written. CONEY
ISLAND can be loaded on any Apple. 16K

clw-879 $12.95

FORTH Il is an extremely well documented
version of the Forth language that has been in
use since the late 1960°s.

It is many times faster than basi¢ and is easy to
use. Many of its features are as follows:

NEW FEATURES

*RUNS ON ANY APPLE (| COMPUTER

‘(24K minimum)

*SUPPORTS DOS 3.2

‘CONTROL C BREAK AND CONTINUE
‘COMPATIBLE WiTH AUTOSTART ROM
*“SAVE IT" FILE FOR CUSTOMIZING SYSTEM

STANDARD FEATURES
‘INHERENTLY STRUCTURED LANGUAGE
‘DISK BASED EDITOR AND COMPILER
"COMPLETE INSTRUCTIONAL REFERENCE
MANUAL

"EXCELLENT EXECUTION SPEED AND
MEMORY EFFICIENCY

"SUPPLIED ON MASTER DISKETTE

‘VERBS FOR GRAPBHICS, GAME 1/0. SOUND.
DiISK AND TAPE 1/0O

FOG-279 $49.95

If you have the same problem as Arnold Zieback
with constantly changing paddles and PENS,
then you too need PADDLE PLUS. This extender
plugs into your game I/O port and is
conveniently secured for easy access.

PPA-180 $14.95

WHERE TO GET IT: Look for the SOFTAPE
Software display in your local computer store.
Apple dealers throughout the United States.
Canada, South America. Europe and Australia
carry the SOFTAPE Software line of quality
products.

If your local dealer is sold out of SOFTAPE
Software you can order it direct from us by check
or Visa/Master Charge. If you have any
questions please call us at:

VISA 11_21 3_985_5763 ll:-a.ﬂ('{::\han’.u
L | 1
Or mail your order to the address below. We'll

add your name to our mailing list for free
literature and announcements of new products.

SOFTAPE

North Hollywood, CA 91601

?

10432 Burbank Blvd. «

What is the difference between a light pen and
the BRIGHT PEN. Intelligent software and
extensive documentation. The software will help
you 10 calibrate your system for optimum
operation. The documentation details the
BRIGHT PEN DRIVERS and how they are
appended to your INTEGER BASIC programs.
BRIGHT PEN includes documentation booktet,
two cassettes and, of course, the BRIGHT PEN.

BPE-279 $34.95

up your disk files to cassette and restore thd
disk. This allows you to relocate disk spaceTor
maximum efficiency and speed. The programs
are saved and restored individually or the entire
disk can be saved and restored. DUMP-
RESTORE loads with INTEGER BASIC and
requires 32K.

DRG-879 $14.95

with DUMP-RESTORE you will be able to bi

Tired of hitting reset by mistake? If so RESET
GUARD will solve the problem. RESET GUARD
is a hardware package that plugs directly into
your Apple. It protects your programs because it
will only Reset if hit twice in one second. Guard
your Apple and your sanity with RESET GUARD.

RGA-180 $34.95






