Apple PIE

Apple PIE (Programma International Editor)
and FORMAT (text formatter) offer full strength
solutions to today’s word processing problems.
These versatile, powerful programs provide
document preparation and word processing
capabilities previously found only on much larger
computer systems.

PIE is a general purpose, full screen editor
that uses control keys and function buttons to
provide a full range of editing capabilities such as
search and replace, delete, copy, insert, move.
Changes may be made directly anywhere on the
screen and are shown as they are performed.

FORMAT  uses simple instructions
embedded in the input text to describe the desired
appearance of the final document. It handles
centering, underlining, indenting, page numbering,

+

Formatter

margins, headers, footers, even form letters, and :
includes a proofing capability.

These high-quality, cost-effective programs
come with comprehensive documentation and run
on a 32K Apple II. They are available through #
your local computer store or direct from :
Programma International, Inc. at the
introductory price of $79.95*.

VIDEX VERSION TM.

DOUBLE VISION T.M.

SUPR TERM VERSION T.M.

STANDARD VERSION

*December 1, $129.95.

PROGRAMMA

3400 Wilshire Boulevard
Los Angeles, California 90010

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




Southeastern Software

6414 Derbyshire Drive e New Orleans, LA 70126
504/246-8438 504/246-7937

Southeastern Software ‘NEWSLETTER' for APPLE |l Owners
NOW IN THE THIRD YEAR OF PUBLICATION
"= 10 Issues per year for $10.00
Back Issues available at $1.00 each
EXAMPLE:
Send $10.00 and receive next 10 Issues
Send $30.00 and receive 30 Issues beginning with #2

DATA CAPTURE 3.0 - $29.95

Is DATA CAPTURE 3.0 just anather Smart Termi-
nal program? NO! It is a GENIUS Terminal pro-
gram for use with the Micromodem II®. It will
‘capture’ ANYTHING that appears on the screen
of your CRT. ANY program or data. If you are
using the Source you can even ‘capture’ CHAT.
There is no need to create files in-your file space
on the other system to transfer data to your Apple.
If you can list it you can capture it.

* You can then SAVE the data to disk, dump it
to your printer or even do simple editing with
DATA CAPTURE 3.0.

* You can use DATA CAPTURE 3.0 to com-
pose text off line for later transmission to
another computer. Think of the timeshare
charges this will save you!

* Use DATA CAPTURE 3.0 with the Dan
Paymar Lower Case Adapter and you can
enter UPPER or lower case from the key-
board for transmission to another system.
You can also capture UPPER/lower case
data from another system.

* A program is also included to convert your
programs to text files for transmission using
DATA CAPTURE 3.0.

* DATA CAPTURE 3.0 will save you money if
you are using any timesharing system.
Requires DISK II®®, Applesoft II®

Add $64.95 to order the Dan Paymar Lower Case
Adapter

BAD BUY DISKETTE - $9.99

Of course it's a bad buy. if you have issues #2 thru
#11 of the NEWSLETTER you can type these
programs in yourself. Includes a couple of bonus
programs.

Requires DISK II®, Applesoft II®

We ship within 3 working days of receipt of
order and welcome your personal check.
We also accept Visa and Master Charge.

LCMOD for PASCAL - $30.00

Finally! DIRECT entry of UPPER/lower case into
the Pascal Editor. Why pay hundreds of dollars for
aterminal just to set lower case entry with Pascal?
If you have the Paymar Lower Case Adapter you
can use this program.

* Left and right curly brackets for comment
delimiters.

* An underline for VARs, program names and
file names.

* The ESCape key does the shifting and Con-
trol Q is used for ESCape. Have you ever
‘typed in a page or two of text and lost it by
hitting ESC accidentally? This won't happen
with LCMOD. ‘

Requires Language System and Paymar LCA

Add $64.95 to order the Dan Paymar Lower Case
Adapter.

MAG FILES — $18.00

Finding it difficult to keep track of all those
magazine articles you are reading? This program
will help you do it. MAG FILES is Menu driven with
separate modules for creating, editing, displaying
and searching for your data. if you are using one
drive a program is provided for transferring data to
another diskette for backup. A sample data base
of over 60 articles is included. The screen format-
ting and user orientation are what you have come
to expect of Southeastern Software. ’

‘Requires DISK II*®, Applesoft II™.

MAILER — $15.00

Don't let the low cost fool you. This is a single drive
version of the program we use to maintain the
NEWSLETTER subscriber list. Can be easily con-
verted to 2.3 or 4 drives. Binary search and linear
searches for finding any name in file. Sort on
names and zip codes. Selective print by zip code
or key. The separate modules are menu driven
and will run on 32K system. There are 13 separate
modules on the diskette for maintaining a mailing
list. Sample data file included.

Requires DISK II™®, Applesoft II®,

‘ Appb.Appblles,DiskllU\dAPPLESOFT"mNademamsdApprmuCamany.

* Micromodem i is a trademarik of D.C. Hayes Associates, inc.
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presents: 3 GREAT PROGRAMS FOR YOUR APPLE*!

UL TRACHECKERS™

The most advanced checkers program ever available. Ccombines superb graphics/sound effects and excep-

tional ease of operation with advanced artificial intelligence techniques. Checkers are played according to

International rules with nine levels of play. Program features ‘self-demonstration,” “advice" and

"problem” modes. "Self-demonstration” allows the APPLE to play itself at-a speed you control. “Advice"

permits you to ask the APPLE to recommend your next move, "Problem” allows special board set-ups for

"what-if'' questions. Excellent for learning or improving your game! Moves are easily made using cursor
- control. Complete playing rules and program instructions included.

32K, Machine Language for the Apple Il or Il Plus
##APPLEPRINT## USING™

$29.95 /Disk
Give your Apple a flexible print capability like the big machines! Format your output by simply using the
PRINT ### ##; variable, statement. ##APPLEPRINT## USING Is independent from and does not interfere with
the normal Applesoft PRINT statement. Indispensable for financial and business programming. Will pay for
itself in no time at all as you save hours of tedious effort formatting reports, llsts tables etc Compiete
instructlons and example programs included.

32K, Machine Language for the Apple Ii Plus

“LEARNING-FUN" DUO™ s1o.85/isk

" Especially designed for young children. Combines learning with fun! Program 1: “TELL-TIME" interacts with
the child in color, and HI-RES GRAPHICS to facilitate learning to tell time. Program 2: "SUPER RACE CAR'' is the
ipopular head-on collision type arcade game with simpllﬂed two finger control for children. Hours of learn-

ng and fun
32K, Applesoft/MachIne Language

14.95 / Disk
Available at your local computer store $ 95/Dls

MALIBU MICROCOMPUTING
23910A De Ville Way, Malibu, California 90265 - (213) 456-1137
' 'DEALER INQUIRIES INVITED All orders shlpped same day. ’

Software may be ordered directly by calling or writing. Orders may be C 0.D./Check/Master Charge/Visa. Add $1 shipping.
California residents add 6% sales tax.
Software available in Europe at: SIVEA, 31 Bd. des Batignolies, PARIS 75008.

*Apple is a trademark of the Apple Computer Co.
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LOWER CASE +PLUS

for the APPLE 11
by Lazer Systems

$59.95

RETAIL

QUALITY. That’s why you bought your APPLE Il or APPLE !l PLUS Computer
in the first place. Why compromise the quality of your computer by purchasing a
‘“‘cheap’’ looking Lower Case Adapter? LAZER SYSTEMS announces the Lower
Case + Plus, the first high quality lower case adapter available for the Apple Il.

Compare the features of the top three lower case adapters available for the

Apple Il:
# of Displayable Characters .................

Inverse Upper & LowerCase ................
FONTSIZE ... .. ... .. i

#of On Board CharacterSets . ...............
Basic Software Providedon Disk ............
Pascal Software ................. ... ... ...
Optional FONTS Available .................
Single Board Which Works with All Apples ...
Expansion Socket for use with Graphics + Plus
(a RAM-Based Character Generator)

TRUE Descenders on Lower Case Characters .

Single Board Construction

(No inconvenient & unsightly Wire Jumpers) .

Character Generator 2716-EPROM Compatible
Character Set Compatible with Character

Set Created by Mountain Hardwares
‘““Keyboard Filter” ........................
OPTIONAL Character FONTS

included on Diskette
Extensive User Documentation
Compatible with Most Major Word Processors
High Quality Double Side PC Board

with Silkscreen & Soldermask
On Board Graphics Character Set ...........

ResetKeyDisable ................ ... ...,
Suggested Retail Price .....................

*Apple Writer requires optional character generator for proper operation.

As you can see the LAZER SYSTEMS’ Lower
Case + Plus is an order of magnitude better
than the competition. YET IT COSTS LESS
THAN EITHER OF THE COMPETING
UNITS.

Lower Case + Paymar Uni-Text

..... 128 96 96
..... Yes No Yes
..... 7x8 5x7 5x8
..... 2 1 1
..... Yes No No
..... Yes No Yes
..... Yes No 2?7
..... Yes No No
..... Yes No No
..... Optional No Yes
..... | Yes No No

Yes No Yes
..... Yes No No
..... Yes No 777
..... Yes No 277?
..... Yes* No Yes
..... Yes No No
..... Yes No No
..... Yes No No
..... $59.95 $64.95 $79.95

Bring your Apple out of the dark ages. Word
processing and applications programs with-
out lower case is a bad reflection on your
computer. ORDER YOUR LOWER CASE
+ PLUS TODAY!

ORDER FROM: LAZER SYSTEMS

Box 55518

Riverside, CA 92517
We gladly accept Mastercard and Visa.
Include No., Expiration Date, and Signature.
Enclose a copy of this ad and take $5.00 off
the retail price of your Lower Case + Plus.
(Offer good till Dec. 31, 1980). Buy one for a
friend as a Christmas present. Better yet,
buy yourself one and give your old lower case
adapter to a friend! '

The following prices include 6% sales tax
for California residents, $2.00 Shipping and
Handling for U.S. orders, $15.00 Shipping &
Handling for foreign orders, and $5.00
discount. No COD's please. Please allow two
weeks for personal checks to clear.

Calif.: $60.25 (with copy of ad)

Other: $56.95 (with copy of ad)

Outside U.S.: $69.95 U.S. currency,

certified check (with copy of ad)
Dealer inquiries invited.

"2 P.O. Box 55518 e Riverside, Ca 92517
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Editorial

Form and Substance

An Important Announcement: MICRO
has not been bought by McGraw-Hill,
Hayden, or anyone else. The new lpok
is simply part of MICRO's evolution.
Nor have the philosophy and purpose of
MICRO changed.

Form

Since we intend to make MICRO
the best journal possible, we engaged a
design consultant. This issue incor-
porates many of his recommended
changes. These include:

1. A new MICRO logo. Our new logo,
presenting a more modern image, is in-
tended to reflect the fact that we are
one of the leaders in the microcom-
puter explosion.

2. An improved cover. Because over
half our sales are through dealers, we
want the cover to make a dramatic im-
pact on the magazine rack. The
‘“inside-the-computer-looking-out'’
concept has been kept, but we have im-
proved the artwork. To help computer
store customers in their browsing, we
have put the issue number and date on
top where they are more visible, and we
have added to the bottom of the cover
the titles of major articles.

3. A new typeface. We have changed
from Helios, a very plain typeface, to a
face called Trump, which we believe
will be easier to read. Since the purpose

of MICRO is to provide printed infor-
mation, this is perhaps our most im-
portant change.

4. Standardized listings. In the past, we
photographed and printed most listings
as received. Some did not reproduce
well, for example, dot-matrix printing
and the AIM light blue printouts. The
various sizes and shapes of listings also
made for an uneven appearance. Fur-
thermore, every assembler had dif-
ferent syntax features. To overcome
these problems, we now have owr
Technical Services staff regenerate all
listings. This not only results in stan-
dardized syntax and size, it also enables
the staff to review the programs in
detail. Listings should therefore be
more accurate and easier to read.

Substance

Does this attention to form mean
that we are neglecting our primary pur-
pose—to provide information about the
6502? Not at all! The substance of
MICRO is richer than ever.

1. Improved articles. MICRO was
founded in 1977 to provide the impor-
tant information which the 6502 com-
munity needed but was not getting.
The backbone of MICRO has always
been articles on how to use 6502-based
microcomputers more effectively.
Since in this field “no one knows
everything and everyone knows
something,’’ we have received and

published hundreds of articles from

computerists of all levels of experience
and from various backgrounds. Reader-
generated articles will continue to be
our mainstay. We are pleased with the
quality and quantity of material we are
receiving. Now, with an expanded
technical and editorial staff, we arein a
better position to work with authors, to

improve their articles and to make
MICRO read better than ever.

2. Additional departments. While ar-
ticles provide important information,
often not available elsewhere, their
subject matter is somewhat random.
Each author writes about what he feels
is important. To fill the inevitable
gaps, MICRO has a number of depart-
ments to cover the 6502 world
systematically. Some departments
have been with MICRO a long time.
Others are new or still in the planning
stage. The old standbys include the
6502 Bibliography, whose numbered
entries have now reached the 800 mark
(but have covered many thousands of
individual items); The Software
Catalog, which has presented many
new products in its 27 appearances; and
the Club Circuit, which continues to
publicize 6502-based clubs. New
departments have appeared recently
and more are scheduled within the
coming months.

3. Enlarged staff. Until recently, most
members of the MICRO staff had to be
able to handle many jobs: editing, cir-
culation, advertising, typesetting,
layout, sales, etc. While we put out a
good product, it became obvious we
needed more people and a better
organization. To solve this problem,
we have expanded and regrouped our
staff. We now have separate groups
responsible for Editorial, Production,
Circulation, Advertising, Technical
Services, and Art. With this expanded
and newly organized team, the
substance of MICRO will continue to
be enhanced.

Atont M. gy

Editor/Publisher

About the Cover

Computers have played important roles in
railroading for years, starting with giant
mainframes, then minicomputers, and now
microcomputers.

A yardmaster at Santa Fe's modern
Barstow Yard may well have used a com-
puter display like this one to direct the
make up of the train. One part of the yard is
called a “'hump’’ yard, where an engine
backs a string of cars over a hump for
automatic sorting. As the car on the end of
the string reaches the top, its number and

track assignment are automatically:

displayed, and it is uncoupled from the
other cars in front of it. The correct
switches are then thrown to allow the car to
roll onto the proper track. On the way
down, the acceleration of the car is
measured, and the proper braking force is
applied to make it arrive safely. Computers

are important at all stages of this operation.

The niew GP-50 locomotive uses a feed-
back system, controlled by an on-board
computer, to keep the wheels from slipping
on the rails.

Microcomputers have already found
their ways into model railroading, control-
ling yard switches, and even running several
trains on a layout automatically.

Some rapid transit systems, such as
BART (Bay Area Rapid Transit), in San Fran-
cisco, rely on computers for everything
from collecting fares to actually running the
trains. :

Loren Wright, MICRO's PET Vet and
resident railroad enthusiast, took this photo
in March, 1979, near Bealville, California in
the Tehachapi Mountains just south of
Bakersfield.
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5 GREAT GAMES!

For Apple II Plus, 48K
All Hi-res games chock full of
shape table shapes!

ANIMAL BINGO: There are 50 animals of 10 types
on your gameboard (monitor). The object is to line up 5 ani-
mals horizontally or vertically for ‘‘bingos’, via certain
game commands. Sounds simple, but a good score requires
the brains of a good chess player. How can something
that seems so easy be so challenging? Find out.  $9.95 disk

JUNGLE SAFARI: A great Hi-res adventure - - - all
the thrills of a real jungle safari. Ten different animals - - -
shoot them before they pounce on you! $9.95 disk

SPACE DEFENSE: Use your game paddles and but-
tons to manipulate your starship or fire lasers or photon tor-
pedos, as you defend yourself against all manner of alien at-
tackers. Beautiful sound effects (mach. lang.). $9.95 disk

SKY WATCH: Are you observant and skillful enough
to get a “fix”’ on all the-aircraft, comets, UFOs, etc. that are
to be seen in the night sky? You'll find out! Great (unique)
mach. lang. sound effects. $9.95 disk

AIR TRAFFIC CONTROLLER: You won't
believe how it feels to control all of an airport’s air traffic
until you try it! Guide in landings, stop hijackings, avoid
UFOs, check computer read-outs, etc. Great explosions and
mach. lang. sounds. $9.95 disk
Any of the above $9.95, or ALL 5 FOR ONLY $29.95!
VISA/MASTERCHARGE accepted

Send To:
AVANT-GARDE CREATIONS
} P.O. Box 30161
Eugene, OR 97403
Dept. G1

[ FORTH

Full FIG-Standard FORTH
for your APPLE Il / LI+

* Trademark of Apple Computer Corp.

» Fast
10-20 times faster than most BASICs.
Complete built-in Macro Assembler.

¢ Compact!

Compiled code makes RAM seem larger.
FORTH DOS occupies only 3K.

¢ User-Oriented!

Fully extensible interactive language.
Professionally written tutorial manual.
Advanced Screen Editor. H
LORES graphics & String enhancements.
Current, Context & TURNKEY vocabularies.
Single / Dual Drive copy and backup.

$89 -95 Calif. residents add 6%.

MicroMoTION
213-
821-4340

12077 WILSHIRE BLVD. SUITE 506
WEST LOS ANGELES, CA 90025 |
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HAS YOUR APPLE READ ANY GOOD
PROGRAMS LATELY?

APPLE Il DISK SOFTWARE

DATA BASE MANAGER

IFO PROGRAM

The IFO (INFORMATION FILE ORGANIZER) can be used for many
applications such as: Sales Activity, Check Registers, Balance Sheets,
Client/Patient Records, Laboratory Data Reduction, Prescription Infor-
mation, Grade Records, Mailing Lists, A/R, Job Costing and much more.
This can be accomplished without prior programming knowledge.

Up to 1,000 records with a maximum of 20 headers (catagories) and 10
report formats (user defined) can be stored on a single diskette, informa-
tion can be sorted on any header, both ascending and decending in
alpha/numeric fleld. Mathematical functions can be performed on any 2
fields to manipulate the information. Information can be searched on
any header using >,<,=>, = &, =, and first letter. Maliling list format
provided. Fast assembly language Sort, Search and Read routines.
Many error protection devices provided. Put your application program
together in minutes instead of hours.

Program Diskette and Instruction Manual......................... $100
Maliling List Program and Instruction Manual....................... $40

INVENTORY PROGRAM

2 disk drives, menu-driven program. Inventory categories include:
Stock#, Description, Vendor ID, Class, Location, Reorder Pt., Reorder
Qty., Qty. on Hand. All records can be entered, changed, updated,
deleted, or viewed. Reports can be sorted in ascending/decending order
by any category. There are 7 search reports (3 automatic). Calculates
$ - VALUE of inventory and YTD, MTD, and period items sold,
accumulates inventory over a 13-month period. Requires a 132-column,
serlal/parallel printer, total turnkey operation with bootstrap diskette.

Program Diskette and Instruction Manual......................... $140

PAYROLL PACKAGE"

2 disk drives, menu-driven program. Employee history include: Name,
Address #, Address #2, City, State, Zip, Federal Exemption, State Ex-
emption; Social Security #1, Date Employed, Dept. #, Code, Employee #,
Status, Marital Status, Pay Rate, OT Rate, Vacation Rate, # Vacation
Hours and Pension Pian. Program can generate weekly or biweekly
payroll. Prints W-2, Qtr. Report, Pay Checks, Master and Current Fiies.
Federal and State witholding taxes are built into program. Maintains a
Cash Disbursement journal, accumulates payrolt for a 53-week period.
Generates numerous type of payroll reports. Allows data to be
searched, sorted and edited. Prints Deduction Register and more. Main-
tain up to 125 Employees/Expenses for quick and easy Payroll.
Numerous error protection devices provided.

Program Diskette and Instruction Manual....................o.00 $240
*PLEASE SPECIFY STATE WHEN ORDERING

APARTMENT MANAGER

2 disk drives, menu-driven program written in assembly language and
APPLESOFT . All you will ever need to manage your apartment.
Handles up to 6 Buildings with a maximum of 120 units each. Complete
turnkey operation. Data categories include Apt. #, Type, Tenant Name,
Pets, Children, Security Deposit, Pet Deposit, Pool Deposit, Misc.
Deposit, Rent Allowances, Date Moved In, Vacancy Date, Referral, Con-
dition of Apt., Damage Amt. and Comment Line. Search, sort, enter, edit
and vacate tenants. Maintains MTD and YTD rent receipts as well as
complete utility reports, rent lost by vacancies. Maintains Expenses,
Vacated Tenants Report and much-more.

Program Diskette and instructionManual......................... $325

PROFESSIONAL TIME AND BILLING

2 disk drive program written in assembly language and APPLESOFT II.
Completely menu driven. Maintain all billing of clients and personnel.
Generates and invoices. Numerous reports based on all types of
criteria. Easy data entry for Rates, Clients, and Matters. Has Search,
Sort, Change (on screen editing), View and Balance Forward. If you are a
Job Contractor, Attorney, Accountant, General Consuitant, or anyone
that needs to charge for time, this program is a must. Complete turnkey
operation. Many Reports are produced to aild in the Time Analysis
Process.

Program Diskette and InstructionManual......................... $325

ALL PROGRAMS REQUIRE 48K and APPLESOFT Il ON ROM OR AND
APPLE |l PLUS. ALL SOFTWARE IS COMPATABLE WITH PASCAL
SYSTEMS. PROGRAMS RUN FROM ANY PORT OF THE COMPUTER
WITH SERIAUPARALLEL PRINTERS. REQUIRES 1 DISK DRIVE
UNLESS OTHERWISE NOTED.

SEND CHECK/MONEY ORDER or C.0.D. TO:

SOFTWARE TECHNOLOGY for COMPUTERS
P.O. BOX 428
BELMONT, MA 02178

(OR AVAILABLE FROM YOUR LOCAL DEALER)
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GRAPHING

RATIONAL

FUNCTIONS

This general-purpose graphing
program for a high-reselution
screen—though applied here to
graphing rational functions on
an Apple li—is simple enough
for high school students to use.

Ron Carlson
44825 Kirk Ct.
Canton, M| 48187

This is a general graphing program
even though it is applied to graphing
rational functions, such as

X(x — 4)x + 3)
- x=1)(x+5)

If you want to graph any type of
function, either remove the
denominator function, FN DEN(X], or
merely DEF FN DEN (X) = 1. Therefore
you could graph y=x{sin{x)] by the
following lines:

60 DEF FN NUM(X) = X*SIN(X)
70 DEF FN DEN(X) = 1

This program has evolved from
plotting x's on a printer to the versatile
graphics output of the APPLE II. Even
the program on the APPLE II went
through changes, ranging from
graphing with an origin in the center of
the screen, graphing any quadrant and
choice of scale, to this version of choos-
ing the location of the origin on the
screen and the scale. High school
students appear to have no difficulty
using either of these options.

The program is broken into several
parts: first the directions and functions
section explains to the user how to
- define the numerator and denominator
functions and how to use the program.
Any legal BASIC expression can be
used for the definition of the numerator

No. 31 - December 1980

and denominator. Any non-rational
function can be graphed by DEF EN
DEN|X)=1. I chose the definition
method of inputting the function to
make the program more easily
transferable to other versions of BASIC.

Another section needed for the
preparation is for arrangement of the
scale and determination of the location
of the origin. I use the low-resolution
screen with a colored cursor in the
center. The user can move the cursor
up, down, left, or right by using the

following keys: U, D, L, R, and F when
finished. The relative final position of
the cursor (A,B) is changed to represent
the location of the origin on the high-
resolution grid of 280 x 192.

The main body of the program is the
graphing section. In order to graph
functions, two problems had to be
overcome. The first is that the upper
left corner of the screen is the origin,
making it effectively upside down. The
second is that I wanted to have dif-
ferent origins for different applications.

(20,40) AppI.o Hi-Res

(240,150)

Scale = 10

Transformation formula: x’ =

Sample points: (240 150) — (x’,y)

‘.

Sample conditions: Origin (200,90)

Yy
T XY Cbordinate

Plane
(-18.5))

(200,90) /"\ X’
—_— ] >

(0,0°)

\g_’//—.(;’,-ﬁ)

(Hx - Ox)/scale

y’' = (Oy — Hy)/scale
(Hx, Hy) = Apple Hi-Res coor.
(OX, OY) =

Origin location in Hi-Res coor.
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= (240-200)/10 = 4’  (240,150) — (4’,—6")
y’ = (90-150/10 = -¢
(20 40) — (x',y)
= (20-200)10 = -18' (20,40) — (- 185"
= (90— 4010 = &
(200,90) — (x’,y)
x' = (200 200)/10 = 0’  (200,90) — (0’,0")
y'= (90— 90y/10 = 0’
Figure 1 4
&
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A mathematical transformation for-
mula will change the HGR coordinates
to x and y or x and y to HGR coor-
dinates.

{real x coor.] = {HGR x coor.} - {x coor.
of origin|

X=H-A

{real y coor.] = {y coor. of
origin) - (HGR y coor.jand Y = B - V.

When the scale factor, S, is con-
sidered, then the transformation for-
mulas look like:

X = (H-A)S
V=B-Y*S

The strategy for graphing is to start
H, the HGR coordinate, at 0 and con-
tinue the loop until H is 279. Translate
H to the real x coordinate and
substitute X into the function. Check
for an asymptote, and solve for the real
y-coordinate. The transformation for-
mula will give the HGR vertical coor-
dinate, which can be checked to make
sure it is on the screen, and plot the
point. When the graphing loop is
finished POKE -~ 16302,0 displays the
bottom portion of the screen. The
graph stays on the screen until the user
depresses any key, thus giving plenty of
time to make any important notes. The
user is offered the choice of keeping the
same function and changing the posi-+
tion of the origin and changing the
detail by means of the scale, or starting
over with a new function.

(0,0) (279,0)
(180,30)
(6.5°,1.5') Apple Hi-Res in bold
{50,80) x'| X'Y’ coordinates in italic
>
0,0’
o0 (280,80) Variables: Scale = 20
* Origin: (50,60)
(10, -1’}
(30,180)
. |
(_ 1’1 - 6,)
(0,191) (279,191)

Sample points: (30,180) —

(50,60) —

(250,80) —

(180,30) —

x' = (30- 50)20 = -1 _ (=1,-86)
= (60-—180)/20 = -6’

"= (50-50)20 = 0 _ (g ¢
' = go—aoyz0 = o = &0

X
y
X' = (250-50120 = 10' _ (107, _y"
y' = (60-80)20 = ~-V (10, -1)
X = (180—50)’20 = 6.5 = (8.5.1.5'
y’ = (60-30y20 = 1.5’ (65,15)

Figure 2

Figure 3

Sample run using:

x(x + 3)(x ~ 4)

Scale = 12

Y D=1 x+8)

MICRO - The 6502 Journal
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Listing 1

{0 REM  GRAPHING RATIONAL FUNCTIONS

20 REM BRY RON CARLSON

50 REM

60 GOTO 440: REM THE NUMERATOR FUNCTIOC
N IS TO BE AT LINE 60

70 REM  PLACE DENOMINATOR FUNCTION HERE
80 REM IEF FN DEN(X)=1 >> IF YOU HAVE
A NON-RATIONAL GRAPH

90 HOME:INPUT"THERE ARE 280 HORIZONTAL D
OTS. HOW MANY DOTS/UNIT DO YOU WANT?";S

100 VTAB 21: PRINT "INDICATE THE INTENDE

D LOCATION OF THE ORIGIN BY MOVIKG THE
CURSOR WITH THE L R U D KEYS F=FI
NISHET"

110 REM THIS ALLOWS THE USER TO SELECT
WHICH ARFA OF THE GRAPH TO VIEW.

120 GOSUB 620: REM TO POSITION THE ORIG
IN

130 REM S WILL BE THE SCALE

140 REM DETAIL INCREASES AS S INCRFASES
150 VTAB 21:PRINT"AFTER THE BOTTOM HALF
OF THE GRAPH IS  FINISHED, HIT ANY KEY"
160 PRINT "THERE IS A HASH MARK ON THE A

XIS FOR EACH UNIT"

170 HGR : HCOLOR= 7

180 REM AXIS, WITH THE REAL ORIGIN AT (
A,B) A

190 HPLOT O,B TO 279,B: HPLOT A,0 TO.A,1
AN

200 REM HASH MARKS EVERY UNIT ON THE AX
IS

210 FOR H = A TO 279 STEP S: HPLOT H,E -
2 TO H,B + 2: NEXT

220 FOR H = A TO O STEP -S: HPLOT H,B -
2 TO H,B +2: NEXT

230 FOR V = B TO 191 STEP S: HPLOT A - 2
,VTO A + 2,V: NEXT

240 FOR V = B TO O STEP
,VTO A + 2,V: NEXT

250 REM ACTUAL GRAPHING
260 FOR H = O TO 279

270 REM TRANSFORM THE HGR COOR TO THE R

EAL VALUE

280 X = (H - A) / S:D = FN DEN(X)

290 REM DRAW THE VERTICAL ASYMPTOTES IF
NECESSARY

300 IF D = O THEN HCOLOR = 3: HPILOT H,O
T0 H,191: HCOLOR= 7: GOTO 350

310 Y = FN NUM(X) / D: V=B -Y * 8

320 REM TRANSFORM THE REAL Y VALUE TO H
GR AND SEE IF IT IS STILL ON THE SCREEN
3%0 IF V > 191 OR V < O THEN 350

340 HPLOT H, V

350 NEXT H

370 REM THIS POKE WILL DISPLAY THF BOTT

-5: HPIOT A - 2

OM QUARTER OF THE GRAPH
380 POKE - 16302,0: GET A$

390 TEXT : HOME

400 INPUT :DO YOU WANT TO SHIFT THE ORIG
IN AND CHANGE SCALE? ";A$

410 IF A$ = "Y" OR A$ = "YES" THEN 90
420 GOTO 830

440 HOME : PRINT "DIRFCTIONS FOR RATIONA
L FUNCTIONS"

450 PRINT"YOU MUST DEFINE YOUR FUNCTION
IN TERMS OF NUMERATOR AND DENOMINATOR"
460 PRINT "FOR EXAMPLE IF YOU WISH TO GR
APH THE  FOLLOWING:"

470 PRINT " (X-1)(x+2)"

480 PRINT " Y = ——mcommmmem "

490 PRINT " X(x-7)"

500 PRINT : PRINT "YOU WOULD TYPE THE FO
LLOWING"
510 PRINT
520 PRINT
530 PRINT "RUN"

540 PRINT : FLASH : PRINT "REMEMBER :"
550 PRINT "60 DEF FNNUM(X)=";: NORMAL :
PRINT " LEGAL BASIC EXPRESSION"

560 FLASH: PRINT "70 DEF FNDEN(X)=";: NO
RMAL: PRINT "LEGAL BASIC EXPRESSION"

570 PRINT "RUN"

580 GOTO 830

600 REM POSITIONING THE ORIGIN ON THE S
CREEN (40 BY 40)

"60 DEF FNNUM(X)=(X-1)*(X+2)"
"70 DEF FNDEN(X)=X*(X-7)"

610 REM USING L R U T AND F

620 GR : CCLOR= 3%: PLOT 20,20:A = 20:B +
20 '

630 GET A3 .

640 A1 = A:Bt = B

650 IF A$ = "U" THEN B = B - 1: GOTO 710
660 IF A$ = "D" THEN B = B + 1: GOTO 710
670 IF A$ = "L" THEN A = A - 1: GOTO 710
680 IF A$ = "R" THEN A = A - 1: GOTO 710
690 IF A$ = "F" THEN 800

700 REM KEEP ON THE LO RES SCREEN

710 IF B < 1 THEN B = 1

720 IF B > 39 THEN B = 39

730 IF A < 1 THEN A = 1

740 IF A > 39 THEN A = 39

750 REM BLANK CLD POSITION

760 COLOR= O: PLOT A1,B1: COLOR= 3

770 REM PLOT NEW POSITION

780 PLOT A,B

790 GOTO 630

800 A =7% A:B=R* 192 / 40

810 REM CHANGE SCALE TO REFLECT HGR (280
BY 192)
820 TEXT
830 ENT

: HOME : RETURN

AICRO
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GALAXY SPACE WAR |

Gaiaxy Space War 1 (WAR1) is a game of strategy in which the player has complete
controi of his space fleet's tactical maneuvers. Each fleet battles its way toward the 0
i

opponents galaxy in an attempt to desiroy it and win the war. WAR1 simulates the
actual environment encountered in a space war between two galaxies. Optimum use
is made of Apple’s high resolution graphics (HIRES) and colors in displaying the
twinkling stars universe. the colored ships of each fleet. long range sensors colored
Hiluminations. and the alernating blinking colors used in battles between ships.

Finally e ) Complementing HIRES are the sounds of war produced by Apple's speaker.
- ’ WAR1 is played between Apple and a player or between two players. You may
The Hi-res Baseball that’s as good as the Apple! play with total knowledge of each others fieet or only ships sensor knowledge of
the opponents tieet. Each player builds his starting fleet and adds to it during the
by Arthur W_ells game. This building process consists of creating the size and shape of each ship.

positioning it. and then allocating the total amount of energy fcr each ship
$24.95/32K/Disk/Applesoft or Integer During a player's turn he may dynamcially allocate his ships total energy between
. ) his screen/detection and attack/move partitions. The percentage of the total energy
. allocated to- each partition determines its characteristics. The screen/detection
partition determines how much energy is in a ship’s screens and the detection sector
range of its short range sensors. The attack/move determines the amount of energy
the ship can. attack with, its attack sector range. and-the number of sectors.it can
move in normal or hyperspace. . .

When an enemy ship is detected by short range sensars, it is displayed on the
universe and a text enemy report appears. The report identifies the ship, its position.
amount of energy in its screens, probable attack and total energy. a calculated de-
tection/attack/move range, and size of the ship. Also shown is the number of days
since you last knew these parameters about the ship. When a ship’s long range sensor
probes indicate the existence of an enemy presence at a sector in space. this sector
is illuminated on the universe.

An enemy ship is attacked and destroyed with attack energy. If your attack energy
breaks through his screens, then his attack energy is reduced by two units of energy
for every unit you attack with. A text battle. report is output after each attack. The
program maintains your ship's data and the Jatest known data about each enemy

- 8different pitches, 6 different ship. You may show either data in text reports or display the last known enemy posi-
> swings - tions on the universe. You can also.get baitle predictions between opposing ships.
NEW D b “ The text output calculates the amount of energy required to-destroy each ship for
M » 3-D effect on fly atls ditferent energy allocations.
. Player controlled fielding
and throwing APPLE® I, 48K, APPLESOFT L GALAXY
« Vocal umpire ROM CARD, DISK Il DOS 3.2 - DEPT. MI3

) - WAR1 DISK & MANUAL ..$39.95 ~ _ _P.0. BOX 22072
Complete electronic score [CA residents add 6% sales tax) SAN DIEGO; CA 92122
Write or call for more information  (714) 452-1072

« Beautiful stadium in full color

A great hi-res lunar lander,
just like the arcade game!

by Bill Budge creator of Trilogy
and Penny Arcade

$24.50/48K/Disk/Applesoft or Integer

DEPRECIATION
~ PROGRAM

» 5 DEPRECIATION RATES

» UPTO 99 YR TERM

= RECORDS UP TO 600 ITEMS ON DISK
*

*

UP TO $1 MILLION FOR EACH ITEM

REPORTS EACH MONTH, QUARTER, OR
ANNUALLY

<

2 9 » BONUS DEPR., INVESTMENT CREDIT
! = » PRO-RATES DEPRECIATION
= UPDATE RECORDS EACH YEAR
o = EQUIPMENT INVENTORY
. Landscape scrolling * FISCAL YEAR BASED
. Auto-zoom for landing site » CONVERT METHODS ANY TIME «
close-up » AN ACCOUNTANTS DREAM 4 o
. Player control of 360° craft h o
rotation APPLESOFT............ 32K MIN. , 0% ,$235:00 $150. 00
. Spectacular crashes HANDBODK........... $5.00 ¥
- Always challenging . . . MONEYDISK

improve your scores s you VISA & M/C USERS — CALL  cicie ' Clan wAY
improve your skill! 509-943-9004 RICHLAND, WA 99352 . )

APPLE IS A REGISTERED TRADEMARK
e — OF APPLE COMPUTER INC. r -\
Calif. Residents Add 6“ Sales Tax. No C.0.D.'s. Add $2.00 for Shipping WA Residents, add 5% sales tax
& Handling. Use Check, Money Order, VISA or MASTERCARD. (We

need expiration date on charge card.) DEALER INQUIRIES INVITED. DEALER INQUIRIES INVITED OB

APPLE R ia & registered irademerk of Apple Computer, inc.
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A CIP
User’s

Notebook

Here are “‘secrets” of the
Challenger—one user's notes on
graphics, ACIA, and tape
control—which may save you
time and frustration.

Robert L. Elm
446 Rothbury Ave.
Bolingbroak, IL 60439

In the last year, 1 have developed a
notebook of things Ohio Scientific
didn’t tell me about my C1P. Perhaps I
can share some of this information
with you and save you frustrations.

Getting Started

The dealer showed me how to hook
everything up, and verified that it
worked. When 1 got home 1 couldn’t
even load the demonstration tape
without errors! I was almost ready to
‘take it back when a friend suggested I
plug only one cord into the recorder at a
time. Suddenly it worked! It seems my
recorder feeds noise or something
around within itself if the input cord is
plugged in while playing a tape. The
resulting interference causes errors.
The solution is either to build a switch
box, or simply plug in one cord at a
time.

After I got by that one,  found that I
could not SAVE a program without
errors. This problem took a couple of
days to diagnose, since I didn’t know if
the trouble was in the SAVE or subse-
quent LOAD.

I hadn’t modified my T.V. monitor
yet to limit the scan width so 1 was
responding to the ‘‘TERMINAL
WIDTH'' prompt with '‘23"'. I noticed
that the errors occurred only on long
lines such as PRINT statements.
Somehow the line feed at 23 characters
(rather than the software supplied 24|
disturbs synchronization of the LOAD

No. 31 - December 1980

routine. The solution is not to narrow
the terminal width: Instead, I got busy
and narrowed the T.V. scan width by
making a minor adjustment in the T.V.
horizontal circuitry.

Graphics

Once 1 started playing with the
graphics, I noticed many symbols that
can be added together to form larger ob-
jects. Notebook Item 1 lists those I

-have noted and there may be more. At

any rate, it would have been nice if
Ohio Scientific had told us what it had
in mind with the original graphic
design, rather than making all the users
hunt and guess for themselves.

To see what the graphic symbols
look like, you can POKE them to suc-
cessive screen locations or use PRINT
CHRS$ (xxx). If you do the latter, you
will find ‘there are certain decimal
values that will not print via CHRS.
The reason is, they are control codes in
ASCII for use with a printer. There are
three of these:

CHR$ (7) = Bell
CHRS$ (10) = Line Feed
CHR$ (13) = Carriage Return

Another handy piece of information
concerns the cursor. Its value is 95 and
its ‘‘home residence address’’ is
D.54117. If you break this into the two-
byte decimal format you will get 211
for the high byte and 101 for the low
byte. The low byte is stored in memory
at D.512 and is incremented to keep
track of the cursor location as it is
moved. This information should in-
spire some thoughts about the
possibilities of cursor control in your
program.

PEEKing and POKEing Around

Several authors have expanded on
the memory map in the pages of
MICRO so I won't go over available in-
formation. However, it would have
been helpful if the operating manual
had revealed where the MEMORY SIZE
and TERMINAL WIDTH data are
stored during a cold start. If you have
something already in memory, upper
memory can be reserved by POKEing a
new value into D.133, D.134; and the
terminal width can be changed by
POKEing into D.15. This beats saving
the program on tape and reloading it
after another cold start.

item 1:

5+6

7+ 8

9 + 10

11 + 12
181 + 182 + 179 + 6

7 + 182 + 179 + 180
232 + 234 + 235 + 232
196 + 234 + 235 + 198
173 + 234 + 235 + 174
244 + 234 '+ 235 + 247
243 + 234 + 235 + 246
242 + 234 + 235 + 245

Graphic Object Description
Submarine - left side
Submarine - right side
Starship Enterprise - left side
Starship Enterprise - right side
Battleship - left side
Battleship - right side
Spacecraft

Spacecraft

Spacecraft

Spacecraft with aimable guns
Spacecraft with aimable guns
Spacecraft with aimable guns

MICRO - The 6502 Journal
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Understanding The Cassette Port

Very little has been written on the
internal workings of the cassette port.
The memory map only states its ad-
dress as hex FOOO0-FOO01. This equates to
decimal 61440-61441. One of my
earlier programming projects was to
teach my CI1P to send Morse Code
using the cassette port audio tone. It
normally rests at 2400 cycles, and I
found I could shift it to 1200 cycles and
back again using POKE statements into
61440. My program ultimately worked
well except that after running it, the
SAVE function operated strangely and I
had to warm start it to solve the prob-
lem. Investigation led back to the
cassette port itself and resulted in more
notebook entries.

The ACIA is a 6850 chip which is
programmable and contains four ac-
cessible registers. The Transmit Data
Register is a write only register used to
send data out to tape. It is accessible
using POKE 61441, The same address
also contains the Receive Data Register
where each word is stored as it comes
in from tape. It is a read only register
and is accessible using PEEK [61441).

" The Status Register is a read only
register you can access by PEEK
{61440). Its layout is shown in
Notebook Item 2. Bits 2 and 3 reflect
the state of pins 23 and 24. In our cir-
“cuit they are tied to ground, so they
should always read zero. Bit 7 reflects
the state of pin 7 which is a no-connect
in the C1P. However, it can be set in-
ternally so don't write it off. The rest of
the bits appear to be strictly status-
reporting as defined in Item 2.

The Control Register is perhaps the
most important in terms of using the
cassette port in your programs. It is
writable using POKE 61440 and it is
here that I got into trouble with my
Morse Code program.

The layout for this register is shown
in Item 3. Bits 0 and 1 control an inter-
nal clock divider to allow a software
selectable ratio of 1/1, 1/16 and 1/64.
The clock supplied to the 6850 will
support a 4800-baud data rate so the
data rates shown in Item 3 are
available.

A quick look at the C1P schematic
Teveals that the RS-232 circuitry is con-
trolled by the clock output from the
6850. Therefore, if you have access to a
4800-baud printer, a quick POKE into
D.61440 will allow full-speed printing!
The same is true for 75 baud, if you
happen to have an old '*100 speed’’
printer lying around.

12

Incidentally, the Master Reset sets
up a condition the SAVE software is not
designed to handle. If you go to the
SAVE mode while these bits are both
set, the C1P will lock up waiting for
the Status Register to change state. I
have found that this can also happen
while POKEing other values into

set up the 4800-baud rate.

61440, but there is a way around it.
POKE the Control Register to a decimal
3 followed immediately by the value
you want. This can be done by multiple
statements per line. For example,
POKE 61440, 3: POKE 61440,16 will

Item 2:
ACIA Status Register Hex FO00 Decimal 61440 READ ONLY
7 6 5 4 3 2 1 0
IRQ PE OVRN FE CTS DCD TDRE RDRF

RDRF - Receive Data Register Full = 1, Reset by data read or reset

TDRE - Transmit Data Register Empty = 1

DCD - Data Carrier Detect = 1 for loss of carrier

CTS - Clear To Send = 1 if pin 24 goes high

FE - Framing Error = 1 if first stop bit is missing indicating character
synchronization error, bad transmission, or a Break condition. Bit
resets when condition clears.

OVRN - OVerRuN error = 1 if RDRF = 1 when next character arrives. Reset
by data read.

PE - Parity Error = 1 if parity of received data does not agree with
preselected odd or even parity.
IRQ - Interrupt ReQuest = 1 to generate interrupt via pin 7. Set by DCD =

1, TDRE = 1 or RDRF = 1 depending on how TC bits of Control
Register were set.

Also transmits Break (Shifts cassette port tone to 1200

cycles)

RIE Receiver Interrupt Enable = 1 to enable interrupt output in receiving
mode. Allows RDRF to generate IRQ.

Item 3:
ACIA Control Register Hex FOOO Decimal 61440 WRITE ONLY
7 6 5 4 3 2 1 0
RIE TC2 TCl1 WS3 WS2 WSl CDS2 CDS1
CDS2 CDS1 Clock Divide Select bits
0 0 1/1 {4800 Baud)
0 1 1/16 (300 Baud - normal for C1P)
1 0 1/64 (75 Baud)
1 1 Master Reset - clears Status Register
WSs3  WS2  WS1 Word Select bits
0 0 0 7 Bit + Even Parity + 2 Stop Bits
0 0 1 7" 4+40dd " +2 " 7
0 1 0 7" + Even " +1 " v
0 1 1 77 +0Odd o+ 1 0
1 0 0 8" + No '+ 2 ' " (Normal for C1P)
1 0 1 8" + No T+
1 1 0 8" +Even " +1 "
1 1 1 8" 4+ Odd oo+ 1
TC2  TC1l Transmitter Control bits
0 0 Sets RTS = 0 and inhibits transmit mode interrupt output.
0 1  Sets RTS = 0 and enables " " ! "
1 0  Sets RTS = 1 and inhibits "/ " " "
1 1 Sets RTS = O and inhibits " " " "

MICRO - The 6502 Journal
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The Word Select bits allow the
variable word characteristics shown in
Itern 3. The C1P software sets WS3
only and supports only that configura-
tion from tape, so I have never had a
reason to change it.

The two Transmit Control bits can
be used to shift the cassette port tone
frorn 2400 to 1200 cycles and back.
When both bits are set, a break is
transmitted and the shift to 1200 cycles
takes place. Any other value shifts it
back. Normally, the C1P software in-
itializes these bits to zeros.

have to be sure the statement of
numbers of the different programs do
not overlap. A problem arises in trying
to find the start of a program if there is
more than one program on a tape. I can
only read the tape using Load and that
puts it in memory automatically,
perhaps destroying what is already
there.

The solution is the one line program
of Item 5. I assigned it statement
number 63999, so it can stay in
memory and probably never get over-
written. It takes advantage of the WAIT
function in Ohio Scientific 8K BASIC

and capitalizes on the fact that all data
is stored in ASCII form on tape. RUN
63999 gets it going for perfect copy
without entering anything in memory,
and ""CTRL C’’ or RESET and a warm
start stops the program when you have
found the right spot on the tape. LOAD
then functions normally.

I hope you are able to use some of
these thoughts and comments. Perhaps
you have found something that allows
the completion of a stubborn program
or application. If so, that is what I in-
tended and I hope you will share your
notes with the rest of us C1P users.

The Receive Interrupt Enable bit is

the last one in the Control Register. It
is initialized to zero and setting it will
cause a corresponding change in the
Interrupt Request bit of the Status
Register. I haven’t found out if the C1P POKE 61440,
software uses it. " "o

12 "

Item 4:

!
Using the above information, Item 4 " "o

shows the correct data to POKE into " "
61440 to get only the reaction you

3 to reset Status Register {followed by POKE to valid state)
17 to initialize normal C1P state

16 for 4800 baud data rate

18 for 75 baud (100 speed) data rate

, 113 to shift cassette port tone to 1200 cycles (actually anything
from 96 to 127 will work as long as you shift back with a 17)

want.
item 5:
Reading A Tape Without Loading It
Tape Reader

Often I find I want to load more
than one program into memory. Since
Ohio Scientific allowed for separate

63999 WAIT 61440,1: PRINT CHRS$(PEEK |61441));: GOTO 63999

LOAD and NEW commands, I only

".-.-0-0-.-'-.-.-W

OSI C4P OWNERS

DISCOVER
“THE MISSING LINK”
WITH

CYBER—SMART’

THE INTELLIGENT TERMINAL PROGRAM

OTHER PERSONAL COMPUTER SYSTEMS
COMMUNICATE WITH THE SOURCE} OR MICRONET!}
LARGE MAIN FRAME COMPUTERS

—— SOFTWARE FEATURES —

» UPLOAD AND DOWNLOAD BASIC PROGRAMS .

» ACCOMMODATES MULTIPLE INDEPENDENT BASIC PRO-
GRAMS IN MEMORY

» SCREEN TRANSMIT AND RECEIVE

» KEYBOARD CONTROLLED SCREEN CLEAR AND COLOR
SELECTION

» FULL DUPLEX, SELECTABLE PARITY, ONE OR TWO STOP
BITS

USE OF CYBER—SMART} ON OSI C4P SYSTEMS REQUIRES A

MODEM AND A SIMPLE MODIFICATION TO THE CPU BOARD.

FOR THE MODEM INTERFACE, A KIT CONTAINING ALL THE

NECESSARY HARDWARE AND DETAILED INSTRUCTIONS IS

INCLUDED. REQUIRES A MINIMUM OF 8K OF MEMORY.

SOFTWARE AND HARDWARE $39.95
SOFTWARE (CASSETTE) ONLY 29.95
HARDWARE ONLY 14.95

2= CYBER
== HAssaociates Inc

P.O. BOX 4187 DEPT. M, HUNTSVILLE, ALABAMA 35802
* The Source is a trademark of Source Telecommunications, Inc.
* Micronet is a trademark ot CompuSaerve, Inc.

[ (LTI I T I UL T ]

ALL ABOUT
osli
BASIC-IN-ROM

BASIC and MONITOR
Reference Manual

Aardvark Journal: “It is the book you were hoping
was packed with your computer at the factory.”
PEEK 65: “...goes far enough...to hold the interset
of advanced programmers...”

All statements and commands are explained.
Loops. Arrays. Bugs. Tapes. BASIC, Auto-Load
and homemade.

USR(X). Fioating Point. Variable tables. Binary
Structure of Source Code. Maps of pages $00, 01,
02, FE, FF. Location of routines at $AQ—BF,
From your OSI dealer or software house, or send
check to me, $8.95 postpaid. (COD is $1.10 extra.)

E.H. Carlson
3872 Raleigh Drive
Okemos, M| 48864

<R @ < § <> § <l § <l .-.-.-.-J
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(" Give an ear to your computer )

this Chrlstmas!

S

—

cataiogue of peripnerals ] PET or AIM-65
available for your PET
COGNIVOX SR-100 lets your computer respond to your spoken
commands! For the first time speech recognition is available for the PET
and the AIM-65, adding an exciting dimension to these popular H
microcomputers. COGNIVOX can be trained by the user to understand

words from a vocabulary of up to 32 words with a recognition rate of up to
98% (AIM-65 with 4K of RAM, 16 words). COGNIVOX comes complete
with microphone, cassette with software and manual, housed in a quality
moided cabinet, yet costs only $119. A fantastically low. price for what is
simply the best under $500 speech recognizer in the market today.
COGNIVOX is the most exotic and most fun peripheral you can get and it
is sure to make your computer the center of attention in your holiday
gatherings. Order your COGNIVOX today! Please add $3 for shipping (CA
™ add 6% tax) and don't forget to give us the mode! of your computer.

, Foreign orders welcome, add 10% for handling and shipping by air.
Skyles Electric Works ‘ VOICETEK
231 E South Whisman Road L Dept.M, P.O. Box 388, Goleta, Ca 93017 J

Mountain View, CA 94041

000000000000 0OO0O0O0OO00OOO0OOOOO0O00OOOO00O00

SIRIUS SOFTWARE

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

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

B80OTH BARRELS includes two games on the same diskette. DUCK HUNT is the traditional hunt from the blind,
complete with dogs to retrieve the ducks and even an occasional dog fight to liven up the action. Hi-res, of
course. HIGH NOON has you pltted against an entire town of BAD GUYS. They’ll attack from doorways, win-
dows, and even rooftops. Be quick or be dead. This has some of the most interesting graphics effects you'll
see on the APPLE. Nine levels of play, one to match any age group. These games have great action, great
graphics, and great sound etfects. What else could you ask for? BOTH BARRELS requires 48K with Applesoft
in ROM. Written by Nasir/Gebelii.

SIRIUS SOFTWARE
1537 Howe Avenue #106
Sacramento, CA 95825

{916) 920-8981

APPLE, Applesoft and Language System are products of Apple Computer, Inc. E—Z DRAW and DUCK HUNT include
character generation by Ron and Darrel Aldrich and fonts by Ted Cohn and Lawrence You.
The products listed are all copyrighted © 1980 by SIRIUS SOFTWARE. ALL RIGHTS RESERVED.
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s Drawing A Line
On PET’s
80 x 50 Grid

A collection of flexibie, machine
language routines. Allows Machine Language Subroutines
plotting of individual points—or
lines between pairs of *
points—using PET’s quarter-box ﬁgh? M ;888;
graphic characters. Additional XCHR % $0033 WRITTEN FOR 2.0 ROM'S
features include erasing and XADL ~ *  $0034 MOST OF THESE PAGE
screen inversion. XADH * $0035 ZERO ADDRESSES MUST
BFRNXT  * $0036 BE CHANGED FOR 3.0
Harvey S. Davis BFFRLO * $0037 BASIC ROM'S.
Dept. of Mathematics BFFRHI  * $0038
Michigan State University COUNT ¥ $0039
East Lansing, M| 48824 X0 * $003A
YO x $0038
Xl * $003C
Yi * $003D
The purpose of this article is to provide DX * $003E
(\ some machine language subroutines, DY * $003F
/ which are callable from BASIC, that XLO * $0040 .
will enable the user of a PET personal XH| * $0041
computer to draw either a point or a YLO x $0042 i
line on the screen, at double the resolu- YHI M - $0043 :
tion of the ordinary screen grid. The "
point or line drawn may be either XVAL $0044
plotted or erased. YVAL * $0045
ZALO * $0046
ZAHI| * $0047
An interesting feature of these QUAD * $0048
subroutines is that the graphics are FLAG * $0049
drawn on the screen between suc- ZTABLE * $004A
cessive hardware updates of the screen. VIAADD * $E840
This means that the ‘snow’’ that
results when the PET competes with
the character generator video RAM will :ng 58 EB 1; SNGLPT  JSR  FRSTPT CALLED BY BASI|C--
not be present. [For related programs B 9 1 JSR  BFROUT DRAWS SINGLE POINT AT
see the interesting articles by Sher- 1806 60 RTS (XVAL), (YVAL).
burne and Velders given in the
bibliography.) 1B10 20 00 1F LINE JSR  AIM CALLED BY BASIC--
1B13 20 38 1F JSR  PREDRW DRAWS LINE FROM
1B16 20 88 1F JSR  FRSTPT X0,Y0 TO X1,Y1. ‘
_ 1B19 20 60 1F JSR  DRAW |
The reader should note that these 1B1C 20 F9 1B JSR  BFROUT |
subroutines are designed for use on a 1B1F 60 RTS }
PET with the original ROMs. Extensive ' |
use is made of the BASIC input l?uffer 1BF9 AD 40 E8 BFROUT LDA  VIAADD WAITS FOR |
for zero page storage. These variables 1BFC 29 20 AND  #$20  HARDWARE UPDATE /
would have to be relocated. Also there \BFE DO F9 BNE  BFROUT OF SCREEN Jj
are calls to SEB40 to determine the 1C00 60 BUFFER RTS SUBROUT INE CREATED |
P ' BY "BFFRIN" |
STARTS AT $1C00. \
|
1
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Display Grids

The PET displays characters on its
screen with reference to a 25 x 40 grid.
Each screen location is associated with
an address in memory, according to the
following formula:

ADDRESS =32*1024 + 25*Y + X

X denotes the column [0 = X =< 39) and
Y denotes the row (0 = Y < 24). The
positive x-axis points to the left, while
the positive y-axis points down. Thus
address 32*1024 is associated with the
upper left-hand corner of the screen. I
will refer to these conventions as the
'screen grid''.

In order to discuss the generation of
graphics having twice the resolution of
the screen grid, I shall use two other

grids which I shall call the observer's

grids.

The observer's grid positive down is
an 80 x 50 grid (0<X=<79, 0=<Y=<49|
with the origin in the upper left hand
corner, the x-axis proceeding from left
to right and the y-axis proceeding from
top to bottom.

The observer's grid positive up is an
80x50grid {0 s X <79,0=<Y <49
with the origin in the lower left hand
corner, the x-axis proceeding from left
to right and the y-axis proceeding from
bottom to top.

16

(continued)

1E00
1E01
1E02
1E03
1E04
1€05
1E06
1E07
1E08
109
1E0A
1E08B
1E0C
1E00
1E0E
1EOF
1E10
1E12
1E15
1E17
1E18
1E1A
1E18
1E1D
1E1F
1E21
1£23
1E25
1€27
1E29
128
1E2D
1E2F
1E31
1E32
1€34
1E36
137
1E39
1E38
1E3C
1E3€
1E40
1E42
1E44
1E45
1£47
148
1E49
1E48
1E4D
1E4F
1E51
1E53
1E55
1E57
1E59
1E58
1E5D

20
6C
78
62
7C
E
FF
FE
7E
7F
61
FC
E2
F8
EC
AO
A2
BD
95
CA
10
60
A5
30
co
10
AS
30
c9
10
24
10

OF
00 1E
4A

F8
44

50
F7
45
F3
32
EF
49
07
31

45
45
01
46

01
46

10

FC

44
45

02
00
01
47 .
45

TABLE

INIT
LOAD

RETURN
POINT

ORIENT

PREP

LOOPA

LOCAD

STA
STA
LDA
ASL

THIS IS A TABLE OF
ALL SIXTEEN POSSIBLE
QUARTER-BOX CHAR.'S.

$20
$6C
$7B
$62
$7C
$E1
$FF
$FE
$7E
$7F
$61
$FC
$E2
$FB
$EC
$AO
#$OF MOVES ABOVE TABLE
TABLE,X TO PAGE ZERO
ZTABLE,X BEGINNING AT
ZTABLE=$004A

LOAD
XVAL COMPUTES SCREEN
RETURN ADDRESS AND ENCODES
#$50 CHARACTER QUADRANT
RETURN
YVAL
RETURN  TESTS FOR XVAL AND
#$32 YVAL IN RANGE
RETURN
FLAG CHECKS BIT 7 OF FLAG
PREP = 0 NO CHANGE
#$31 =1 YVAL = 49 - YVAL
YVAL
YVAL _

, 2 * PARITY(YVAL) +
YVAL PARITY (XVAL)
#$01 TRANSFERRED TO
A X REG.
ZALO
XVAL
#$01
ZALO
#%10 QUAD = 2 (4-XR+1)
A
LOOPA
QUAD
XVAL  XVAL = INT(XVAL/2)
YVAL YVAL = INT(YVAL/2)
#$80 SET ADLO,ADHI FOR
ADHI SCREEN UPPER LEFT
#$00 ZALO = 8 * YVAL
ADLO
ZAH!
YVAL
A

MICRO - The 6502 Journal
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1ESE
1ESF
1E60
1E62
1E64
1E66
1E68
1E6A
1E6C
1E6E
1E70
1E72
1E74
IE75
1E77
1E79
1E7B
1E7D
1E7F
1E81

|E88
1E68
1E8D
1E8F
1E91
1E93
1E95
1E97
1E99
1E9B
1€90

1EAD
1EA2
1EA4

1EA6 §

1EA8
1EA9
1EAB
1EAD
1EAE
1EBO
1EB2
1EB4
1EB6
1£B8
1£B9
1EBB
1EBC
1EBE
1EBF
1EC1
1EC2
1EC4
1EC6

33
00
4A
06

10
F7

49
oc
FF
48
48
48
04
48

4A
33

ADDAD

E8 GETCHR

UPDATE

LoorB

TSTFLG

ERASE

PLOT

CONT

ASL
ASL
STA
ASL
ROL
ASL
ROL
ADC
ADC
STA
BCC
INC
CLC
LDA
ADC
STA
LDA
ADC
STA
RTS

LDA
AND
BNE
LDX
LDA
STA
LDA
STA
LDA
STA
RTS

LDA
LDX
cMP
BEQ
INX
CPX
BNE
RTS
BIT
BVC
LDA
EOR
STA
TXA
AND
TAX
BPL
TXA
ORA
TAX
LDA
STA
RTS

A
A
ZALO ZAHI,ZALO =
ZALO 4 % ZALO
ZAHI 32 % YVAL
ZALO
ZAHI
XVAL ZAH| ,ZALO =
ZALO ACCUM. + XVAL +
ZALO ZAHI ,ZALO
ADDAD = 40 * YVAL + XVAL
ZAH|
+ ADHI,ADLO
ZALO = $8000 + 40 * YVAL
ADLO + XVAL
ADLO
ZAH)
ADH 1
ADH |
VIAADD  WAITS FOR HARDWARE
#$20 SCREEN UPDATE--
GETCHR  AVOIDS SNOW!!
#$00 GET CHARACTER FROM
(ADLO,X) SCREEN ADLO,ADHI
XCHR STASH IN XCHR
ADLO XADL = ADLO
XADL
ADH| XADH = ADHI
XADH
XCHR LOOK FOR XCHR IN
#$00 ZTABLE
ZTABLE, X
TSTFLG  FOUND
#$10 AT END OF TABLE?
LOOPB
FLAG  TEST FLAG--BIT 6
PLOT =0 PLOT =1 ERASE
#SFF BLANKS QUANDRANT
QUAD INDICATED BY
QUAD (QUAD) OF COVERING
CHARACTER (SCHR).
QUAD TABLE INDEX OF NEW
CHAR. NOW IN XR.
CONT ACTUALLY UNCOND.!
FILLS QUADRANT
QUAD INDICATED BY QUAD.

ZTABLE,X STORES NEW
XCHR COVERING CHAR.

{continued)

Character Graphics

The character that is displayed at a
given location on the screen is com-
pletely determined by the byte value
stored at the corresponding address.

Among the characters that the PET
makes available are 16 that allow the
user effectively to double the resolu-
tion simultaneously in each direction.
These characters can be visualized as a
square with each of its quadrants either
blank or lit. Table 1 gives these
characters and their byte equivalents.

OCOO0OOCOOoOOOM
———_-—_-—0 oo
R OO OOO0Nn

= = et ek s = = B

== —_-0000w

—rm OO ~MOO0

= OO O =OR
&

alb
c

a=0 if and only if quadrant a is
blank

b=0 if and only if quadrant b is
blank

c=0 if and only if quadrant c is
blank

d =0 if and only if quadrant d is

blank

No. 31 - December 1980
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Some Notation Conventions

If XXX denotes an address, then
[XXX] will denote the byte value stored
at that address. [XXX] may also, in the
appropriate context, denote the
character represented by that byte
value. ‘

If XXX and YYY denote addresses,
then {XXX,YYY) will denote the ad-
dress whose low byte is [XXX] and
whose high byte is [YYY]. [XXX,YYY]
will denote the double precision
number whose most significant byte is
[XXX] and whose least significant byte
is [YYY].

AC, XR, and YR denote the byte
values at the accumulator, the x
register and the y register.

BASIC Subroutines (for drawing a
single point at X,Y on the
observer’s grid)

1. Set the observer's grid positive
down. This is done by setting the most
significant bit of FLAG = $0049 = 73
to 0.

10 POKE 73, PEEK (73) AND 127
: RETURN

2. Set the observer's grid positive
up. This is done by setting the most
significant bit of FLAG = $0049 = 73
to 1.

15 POKE 73, PEEK (73) OR 128 :
RETURN

3. Set dréw mode to PLOT. This is
done by setting the second most signifi-
cant bit of FLAG to 0.

20 POKE 73, PEEK (73) AND 191
: RETURN

4. Set draw mode to ERASE. This is
done by setting the second most signifi-
cant bit of FLAG to 1.

25 POKE 73, PEEK (73) OR 64 :
RETURN

5. Draw the point at X,Y. This is
done by setting [XVAL] = X, [YVAL] =
Y and calling subroutine SNGLPT.

30 POKE 68,X : POKE 69,Y : SYS
{6912) : RETURN

18

{continued)

{EC8
1ECA
1ECC
1ECE
1EDO
1ED2

1ED8
1EDA
1EDC
1EDE
1EDF
1EE
1EE3
1EE4
1EE6
1EE8
1EE9
1EEB
1EED
1EEE
1EFO
1EF2
1EF3
1EF5
1EF7
1EF9

1F00
1F02
1F04
1F06
1F08
1FOA
1FOC
1FOE
1F10
1F12
1F14
1F16
1F18
1F1A
1FIC
1F1E
1F20
1F21
1F23
1F25
1F27
1F28
1F2A
1F2C
1F2E
1F30
1F32

1F38
1F39
1F38
1F3D
1F3F

AS
85
85
AS
85
60

00

37
1C
38

36
A9
37

33
37

8D
37

34
37

35
37

60
37
36

3C
3A
3E

SETBFR

BFRIN

AIM

CMpPX|

CMPY

RTNAIM
PREDRW

LDA
STA
STA
LDA
STA
RTS

LDY
LDA
STA
INY
LDA
STA
INY
LDA
STA
INY
LDA
STA
INY
LDA
STA
INY
LDA
STA
STY
RTS

LDA
ORA
STA
LDA
CMP
BPL
LDX
STA
STX
LDA
LDX
STA
STX
LDA
CMP
BPL
SEC
LDA
SBC
STA
SEC
LDA
SBC
STA
ASL
LSR
RTS

SEC
LDA
SBC
STA
SEC

#300 ADJUSTS
BFRNXT BUFFER
BFFRLO PO INTERS
#3%1C
BFFRH |
BFRNXT BUFFER INDEX
#3A9 = "LDA #"
(BFFRLO),Y
XCHR XCHAR IN NEXT
(BFFRLO),Y BUFFER LOC.
#$8D = "STA ABS."
(BFFRLO), Y
XADL TRANSFER CALC.
(BFFRLO),Y SCREEN ADDRESS
TO BUFFER PROG.
XADH
(BFFRLO), Y
#$60 = WRTS"
(BFFRLO),Y BFRNXT POINTS AT
BFRNXT THIS "RTS".
#$80 SETS POSITIVE
FLAG  DOWN
FLAG
X1 MAKES SURE PLOT
X0 PROCEEDS IN
CMPYl POSITIVE X
X0 DIRECTION
X0
X|
Yl
YO
YO
YI
Y1 MAKES SURE PLOT
YO CALCULATIONS
RTNAIM PROCEED IN POSI-
TIVE Y DIRECTION,
#$31 IN SPITE OF ACTUAL
Yl ORIENTATION.
Yl
#331
YO
YO
FLAG
FLAG
INITIALIZES
X1 VARIABLES USED
X0 IN LINE
DX DRAW ING
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1F40
1F42
1F44
1F46
1F48
1F4A
1F4C
1F4E
1F50
1F52
1F54
1F56
1F58
1F5A
1F5C

1F60
1F62
1F63
1F65
1F67
1F69
1F6B
1F6D
1F6E
1F70
1F72
1F74
1F76
1F78
1F7A
1F7C
1F7E
1F81
1F83
1F 85
1F 88
1F 8B
1F8E
1F91
1F94
1F97
1F9A

1FAQ
1FA3
1FAS
1FA7
1FAS
1FAB
1FAD
1FAF
1FB1
1FB2
1FB4
1FB6
1FBS
1FBC
1FBF
1FC2
1FC5

1F

1E
1E
113
1€
1E
1E
1E

1E

18
1E
1E

1E

ORAW

INCRY

CALLPY

FRSTPT

NEXTPT

NEWADR

TOBFFR

TOUPDT

LDA

STA
LDA
STA
STA
LDA
STA
STA
LDX
STX
STX
LDX
STX
RTS

LDA
CcLC
ADC
STA
BCC
INC
LDA
CLC
ADC
STA
BCC
INC
LDA
STA
LDA
STA
JSR
INC
BNE
JMP
JSR
JSR
JSR
JSR
JSR
JSR
RTS

JSR
LDA
C™P
BNE
LDA
C™MP
BEQ
LDA
SEC
CMP
BCS
JSR
JSR
JSR
JSR
JSR
RTS

YLO
YLO
CALLPT
YHI
XH1
XVAL
YHI
YVAL
NEXTPT
COUNT
DRAW
BFRIN
INIT
POINT
GETCHR
UPDATE
SETBFR
BFRIN

POINT
ADLO
XADL
NEWADR
ADHI
XADH
TOUPDT
#$F5

BFRNXT
TOBFFR
BFROUT
SETBFR
BFRIN

GETCHR
UPDATE

PLOTS LINE
FROM X0,Y0 TO
X1,Y1 BY

COMPUT ING AND
PLOTTING

256 CONSECUT I VE
POINTS

PLOTS POINT AT
XVAL,YVAL .

INITIALIZE AND
PLOT FIRST
POINT.

IS THIS ADDRESS
SAME AS THAT
OF LAST POINT?

END OF BUFFER?

BUFFER TO SCREEN
RESET TO NOMINAL
LAST CHR. TO BUFF.
CHR. AT NEXT ADDR.

To use the BASIC subroutine for
drawing a line from X,Y to U,V on the
observer's grid positive up, the draw
mode may be set by BASIC subroutines
20 and 25 above. The drawing is done
by setting [X0] = X,[Y0] = Y,[X1] =
U,[Y1] = V and calling subroutine
LINE.

40 POKE 58X : POKE 59,Y :
POKE 60,U : POKE 61,V

42 SYS(6928) : RETURN

The user should note that if a
BASIC program intermixes point and
line commands, the orientation of the
observer's grid must be reset by either
subroutine 10 or 15, before each point
command that immediately follows a
line command. It need not be reset be-
tween successive point commands.
The line command ({subroutine 40|
always assumes that the observer's grid
is positive up.

Bibliography
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Compare Our Prices With Any Others

Rockwell’s - AIM-65
Synertek’s SYM-1
Commodore’s KIM-1

1K System:
1K System:
1K System:

$405. 4K System $459.
235. 4K System 259.
175.

FOR YOUR SYSTEM’'S EXPANSION

The Computerist, Inc’s:

16K DRAM $279.
32K DRAM 375.
Video Plus Il 279.
Mother Plus Ul & Card Cage 115.

Power Supply and Enclosure for AIM-65

Proto Plus il

ASK |/O Board

DRAM & Video Cable
Power Supply for SYM-1

$119.

Power Supply and Enclosure for KIM-1 65.

All products are factory warrantied. Prices include full documentation.
Send Check or Money Order to:
Hepburn MCA*
12 Grosvenor Street
Lowell, MA 01851

Please add $5.00 shipping and handling. MA residents add 5% sales tax.
* Mini Computers and Accessories

32 K BYTE MEMORY

RELIABLE AND COST EFFECTIVE RAM FOR

6502 & 6800 BASED MICROCOMPUTERS
AIM 65-*KIM*SYM
PET*S44-BUS

* PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION
CONNECTOR 'BY USING A RIGHT ANGLE CONNECTOR
gsol.‘l\l’ﬁPé_lEDl MOUNTED ON THE BACK OF THE MEMORY

» MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE

S 44 BUS

6800 X
* CONNECTS T0 PET OR KiM USING AN ADAPTOR CABLE.

16K MEMORY
EXPANSION KIT

oy §$58

FOR APPLE, TRS-80 KEYBOARD,
EXIDY, AND ALL OTHER 16K
DYNAMIC SYSTEMS USING
MK4116-3 OR EQUIVALENT
DEVICES.

200 NSEC ACCESS, 375 NSEC
CYCLE

BURNED-IN AND FULLY
TESTED

* RELIABLE—DYNAMIC RAM WITH ON BOARD INVISIBLE
REFRESH—LOOKS LIKE STATIC MEMORY BUT AT
LOWER COST AND A FRACTION OF THE POWER
REQUIRED FOR STATIC BOARDS.

-+ USES +5V ONLY, SUPPLIED FROM HOST COMPUTER.

* FULL DOCUMENTATION. ASSEMBLED AND TESTED
BOARDS ARE GUARANTEED FOR ONE YEAR AND
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS
RETURNED UNDAMAGED WITHIN 14 DAYS.

& WITH
TESTED  WITHOUT RAM CHIPS
HARD T0 GET PARTS (NO RAM CHH
WITH BOARD AND MANUAL
BARE BOARD & MANUAL

U.S. PRICES ONLY

MICRO - The 6502 Journal

1 YR. PARTS REPLACEMENT
GUARANTEE
QTY. DISCOUNTS AVAILABLE

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

= T /M

COMPUTER  DEVICES

1230 W.COLLINS RVE.
ORANGE, CR 920668 ;
(714)633-7280 e

Calit residents please add 6 sales 1ax Mastercharqe
& Visa accepted flow 14 days for checks to
clear bank Pho weicome Shipping charges
wili be added O nts,
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A Random-Character

Morse Code Teacher
For The AIM 65

High-speed Morse Code
character recognition comes
easily when you program your
computer to generate code
sounds at 13 words per minute
and up.

Eugene V. Weiner
511 Fifth Avenue
Coralville, I1A 52241
with
Marvin L. Dedong
Dept. of Math & Physics
The School of the Ozarks
PointdLookout, MO 65726
an
Russell V. Lenth
Dept. of Statistics
University of lowa
lowa City, 1A 52242

In September 1979 I noticed an article!
by M.L. DeJong in MICRO (16:29}.
There was also a Morse Code sending
software? offered by the above author.
Both were of great interest to me
because one of several goals I am work-
ing toward is the use of my AIM 65 to
send and receive Morse Code. I also
wanted to use the AIM 65 to send code
lessons.

Some years ago in learning the
Morse Code, I decided on a technique
for learning and teaching it. By sending
the individual characters at a rate
greater than 13 w.p.m. (words per
minute), with increased spacing to
lower the presentation rate, the student
would be able to learn the actual
character sound sooner, rather than
taking the character apart mentally,
counting the various dots and dashes,
and then deciding which character was
sent. At higher code transmission rates
(13 w.p.m. and up) character recogni-
tion has to be virtually instantaneous.

An accompanying learning problem
is lesson material. A recording or tape

No. 31 - December 1980

of text {even radom groups} is soon
memorized and its effectiveness is lost.
Randomly generated character groups
are difficult to memorize and give no
clues as to what character may be heard
next. I thought this whole approach
could be accomplished with a small
computer. All that was needed was
some software and a little hardware.

An article®* appeared in MICRO
February 1980 (21:19) by M.L. Dejong
that described a Morse Code send and
receive program. I was so impressed
that I felt it was time to press forward
and have available a random code pro-
gram to provide the additional tool for
teaching Morse Code. I discussed it
with a local Amateur Radio operator,
Russell V. Lenth, who is quite conver-
sant in BASIC. On short notice he pro-
duced a program to generate random
character groups, but not in Morse
Code. Neither of us knew how to join it
with a Morse Code generation program,
so I sent a letter to M.L. DeJong detail-
ing what we wished to accomplish, and

included the BASIC program. He was
kind enough to write another BASIC
program and a machine language pro-
gram which generally accomplished
what was desired. We (R.V. Lenth and
I) worked over the two programs to do a
number of additional things. Below are
listed the functions of the refined
program.

1. Characters are generated at 15
w.p.m. or faster.

2. Characters are presented in
groups of 5.

3. User has option to input
specific characters for random
sending.’

4. Program provides for the 42
characters available in the
look-up Table!: 2.

5. Spacing between characters is
varied below 15 w.p.m. to
control presentation rate.

6. Program prints each line of
characters after the entire line
is sent.

PB7

PAO

<

Figure 1: This circuit will produce an
easy-to-listen-to sound.

GND ¥
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The hardware to generate the code The machine language program Look Up Table
sounds and/or operate an external relay  which generates the Morse Code is
for keying a transmitter or code prac- relatively short. When activating O0F20 00 00 00 00
tice oscillator was taken from several BASIC, limit memory to 2048 bytes. OF24 00 00 00 CE
articles by M.L. DeJong! 2.3, We The look-up table is located above
believe there are sufficient hardware $0F20. The Morse Code send routine OF28 00 00 00 00
options to cover most users’ needs. An  starts at $0F5C. OF2C CE 8C 56 94
additional option is shown in figure 1 OF30 FC 7C 3C 1C
fronl.a.lprivate note f'{om M.L. Dejong, OF34 0C 04 84 C4
modified by E.V. Weiner. OF38 E4 F4 16 32
OF3C 00 8C 00 32
OF40 00 60 88 A8
OF44 90 40 28 DO
RANDOM CHARACTER MORSE CODE OF48 08 20 78 BO
OF4C 48 EO AO FO
BY EUGENE V. WEINER, OF50 68 D8 50 10
MARVIN L. DEJONG OFS4 CO 30 18 70
RUSSELL V. LENTH OF58 98 B8 C8 00
FOR THE AIM 65
OF7D FO OF BEQ  LBLD
AIM EQUATES OF7F 48 PHA
0F80 BO 06 BCS LBLB
UDRAH * $A001 DATA REG A OF82 20 A2 OF JSR LBLG
UDDRA * $A003 DATA DIR REG A OF85 4C 8B OF JMP  LBLC
UTIL * $A004 TIMER 1 COUNTER LOW OF88 20.BB OF LBLB JSR  LBLK
UTILA ¥ $A005 TIMER 1 COUNTER HIGH 0reB 68 LBLC PLA
UACR ¥ $A00B  AUX CONTROL REGISTER OF8C DO EE BNE LBLA
DIV * $A497 DIVIDE BY 1024 TIMER OF8E AD 02 LBLD LDY #$02
OF90 20 CO OF LBLE JSR LBLL
AlM SUBROUTINES OF93 88 DEY
OF94 DO FA BNE LBLE
QUTPUT * $E97A  OUTPUT A CHARACTER OF96 68 PLA
XXXX * $CoD1 OF97 20 7A ES9 JSR  OUTPUT
OF9A 4C D1 CO JMP - XXXX
PROGRAM EQUATE OF9D AQ 04 LBLF LDY  #304
OF9F 4C 90 OF JMP  LBLE
TABLE * $0F00 OFA2 A0 01 LBLG LDY  #%01
OFA4 CE 01 A0 LBLH DEC UDRAH
ORG  $0F5C OFA7 20 CO OF LBLI JSR LBLL
OFAA 88 DEY
OF5C A9 81 START  LDA #$81 OFAB DO FA BNE LBLI
OF5E 8D 01 A0 STA  UDRAH OFAD AD 01 AO LDA UDRAH
OF61 8D 03 AO STA  UDDRA OFBO 4A LSR A
OF64 A9 CO LDA #3CO OFB1 BO 07 BCS LBLJ
OF66 8D OB AO STA UACR OFB3 EE 01 A0 INC UDRAH
OF69 A9 00 LDA #3$00 OFB6 C8 INY
OF6B 8D 04 AQ STA  UTIL OFB7 4C A7 OF JMP LBLI
OF6E A9 04 LDA  #3$04 OFBA 60 LBLJ RTS
OF70 8D 05 AO STA  UTILA OFBB AQ 03 LBLK LDY  #$03
OF73 A5 38 LDA $0038 OFBD 4C A4 OF JMP  LBLH
OF75 48 PHA OFCO A5 37 LBLL LDA $0037
OF76 A8 TAY OFC2 8D 97 A4 STA DIV
OF77 AD 00 OF LDA  TABLE OFC5 2C 97 A4 LBLM BIT DIV
OF7A FO 21 BEQ  LBLF OFC8 10 FB BPL  LBLM
OF7C OA LBLA ASL A OFCA 60 RTS
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The basic program allocates
memory for the characters to be sent in
statements 10 and 20.

® 30 to 50 generate the
numbers.

® 60 to 80 generate the letters.

® 100 defaults to all the
characters in the look-up
table. '

® 110 to 140 input desired
characters other than default
set.

® Speed is entered at 150.

® 151 to 180 provide for
character spacing.

@ 190 to 200 enter speed values
into machine language
subroutine.

® 210 to 220 specify starting
address for the machine
language subroutine.

® 230 to 260 fill the "*A’’ array
with 20 random characters.

@ 270 to 400 send and display
the characters.

® 290 puts characters into
memory.

® 300 to 310 generate character
spacing.

@ 320 sends and displays the
characters.

® 330 prints 20 characters after
they are sent and displayed.

@ 360 to 390 put timed spaces
between groups of 5
characters.

® Starting at 410 is a
subroutine which determines
how many lines of 20
characters are to be sent
before stopping and re-
questing a change in speed.

After the two programs are entered,
the BASIC program is initialized. If all
42 characters are desired, the number
42 is entered on Prompt. Any speed
may be entered on the speed Prompt.
After 100 characters are sent, a speed
Prompt will appear. A speed change
may then be made which retains the
original set of characters specified in
either Statement 100 or 110. The
number of lines to be sent may be
altered by changing 'If x=>5 then 150"
to some other integer value of ''x’’.

This program has been used on a
regular basis for several months. People
who have listened to the code lessons
generated by this program have
responded favorably.

We hope to modify the program to
enable entering text and having it sent
as Morse Code by the variable speed
and space routines described above.
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Basic Listing 1.

10 DIM A(20),C(50)
20 C(1)=44:C(2)=45:
C(3)=46:C(4)=47

30 FOR (=5 TO 16

40 C(1)=1+43

50 NEXT |

60 FOR 1=17 TO 42

70 C(1)=1+48

80 NEXT |

90 PRINT"ENTER NUMB
ER OF CHARACTERS DES
IRED": INPUT N

100 IF N=42 THEN 15
0

110 PRINT"ENTER CHA
RACTERS DESIRED": INP
UT AS

120 FOR 1=1 TO N

130 C(1)=ASC(MID$ (A
$,1,10)

140 NEXT |

150 PRINTMENTER SPE
ED": INPUT S

151 2=S:X+0

155 T=1:U=7500/S

160 IF S>14 THEN 19
0

170 T=7500/5-500

180 =15

)
200 POKE 55,5

210 POKE 04,92

220 POKE 05,15

230 FOR I=1 TO 20
240 J=INT(N*RND (1)+
1)

250 A(1)=C(J)

260 NEXT |

270 J=0

280 FOR =1 TO 20
290 POKE 56,A(1)
300 FOR C=1 TO T
310 NEXT C

320 Y=USR(0)

330 IF 1=20 THEN PR
INT:GOTO 400

350 J=J+1

360 IF J<>5 THEN 40
0

370 FOR J=1 TO U
380 NEXT J

390 J=0

400 NEXT |

410 X=X+1

420 IF X=5 THEM 150
430 GOTO 230
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FROM CASSETTE FAILURES
PERRY PERIPHERALS HAS
THE HDE SOLUTION
OMNIDISK SYSTEMS (56” and 8")
ACCLAIMED HDE SOFTWARE
©® Assembler, Dynamic Debugging Tool,
Text Output Processor, Comprehensive
Memory Test 4, o B
® Coming Soon—HDE BASIC
PERRY PERIPHERALS S$-100 PACKAGE
Adds Omnidisk (6”) to
Your KIM/S-100 System
» ® Construction Manual—No Parts
« ©® FODS & TED Diskette
» @ $20. +82. postage & handling. (NY residents
add 7% tax) (specity for 1 or 2 drive system)
Place your order with:
PERRY PERIPHERALS
P.O. Box 924
Miller Place, N.Y. 11764

(516) 744-6462
Your Full-Line HDE Distributor/Exporter
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THE WIZARD AND THE PRINCESS
HI-RES ADVENTURE *2

Only ON-LINE SYSTEMS could deliver a HI-RES
ADVENTURE game on such an epic scale. In this adventure you
find you must dobattle against an evil wizard in order to save the
life of the princess. To find the wizard and his castle you must
first cross deserts, oceans, mountains, travel to an island and
encounter many strange beasts. You will be forced to lcarn
magic, navigate at sea and dig for treasure. This game should
providé months of advenmre

e HUNDREDS OF HI-RES PICTURES (looks great on b/w and
color televisions)

e FULL 21-(DU)R!' HI-RES GRAPHICS (each room awotk of
art) -

¢ YOUR GAME MAY BE SAVED FOR LATER CONTINUANCE

© RUNS ON BOTH 48K APPLE II AND APFLE II PLUS

® BY FAR THE MOST AMBITIOUS GRAPHIC GAME EVER
WRITTEN FOR THE APPLE!

Hi-Res Adventure #2 is available now at your local computer
store and requires a disk drive. To order directly send 832.95 to:

On-Line Systems

36875 Mudge Ranch Road

Coarsegold, CA 93614

209-683-6858.
VISA, MST CHG, COD, CHECK ACCEPTED

Look for Hi-Res Football coming soon
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inc.
HUDSON DIGITAL ELECTRONICS INC.

COMING SOON!

For 6502 Systems Develdpméni
Engineering Support
Word Processing Applications

The latest in a continuing series of
advanced hardware and computer pro-
gram products for KiM, AIM, TIM, SYM.

Johnson computers

ox 523
Medina, Ohio 44256
(216) 725-4560
A-B Computers
115-B E. Stump Road
Montgomeryville, PA 18936
(21 5) 699-5826

Progressive Computer Software
: 405 Corbin Road
York, PA 17403
(717) 845-4954

Lux Associates
20 Sunland Drive
Chico, CA 95926
(916) 343-5033

Falk-Baker Associates
382 Franklin Avenue

Nutley, NJ 07110 Miller Plece NY 11764
(201) 661-2430 (516) 744-6482
Laboratory Microcomputer Consuitants :

.0. Box 8.
East Amherst, NY 14051
716) 889-7344

Per Peripherals
PO, Box 924
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An Apple

Flavored
Lifesaver

The game of life.is made a little
easler with this flexible storage
program which provides for
translation, rotation, and rever-
sal of patterns.

Gregory L. Tibbetts
31417 49th Place S.W.
Federal Way, WA 98003

John Conway's game of Life has one of
the largest followings of any computer
simulation ever devised. My own in-
terest dates back to my first ‘‘cellular
excursion’’ in 1972, on a Hewlitt-
Packard 2000c machine, Since then
I've collected half a dozen versions and
have played with several more, all
widely different in execution. One
serious drawback nearly every version
shares, however, is the sheer drudgery
of entering from 2 to 200 sets of coor-
dinates each time a simulation is to be
run. I've seen several programs with
systems to capture coordinates for a
given figure—some plain and some in-
credibly complex. All of these though,
are hampered by the fact that Life
devotees rarely input the same pattern
at exactly the same location and orien-
tation twice, and they usually like to
combine figures for interactive effects.
One system attempting to circumvent
these problems had over 120 individual
figures on paper tape, most duplicated
up to 8 times for different orientations,
and all marked and cataloged. Now
that's dedication!

Being basically ‘lazy myself, [after
all, I bought a computer to save myself
work], I decided that I needed a few
simple routines that would let me
name and save figures to disk, and then
call them back to the screen at virtually
any location, at any reasonable orienta-
tion, and in combination with any
other pattern on file. My goal then, and
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the subject of this article, is simply to
make Life a little easier. (Pun
intended.)

The platform I chose to build my
routine on is an excellent machine
code/Integer BASIC hybrid program
written by Dick Suitor. It appeared
most recently in Best of Micro, Volume
II. Probably the best and most versatile
of ‘all the versions I have seen, it has
features like variable generation speed,
the ability to set random cells alive in
a selected field, and the use of
contrasting color to show cell
development.

My first task was to come up with a
method of storing and retrieving the
figures. The obvious solution was to
save the x,y coordinates in a sequential
text file. In order to make the figures
completely relocatable however, 1
needed a way to make the stored coor-
dinates independent of the screen coor-
dinates. The method I chose was to
select an arbitrary centerpoint for the
figure, prior to input. Then as each
coordinate set was typed in, the x, y
values of the center point would be sub-
tracted from the x, y values of the
point being entered. The result is a set
of codified x, y values, positive and
negative, which are relative only to the
centerpoint, and therefore totally in-
dependent of their current screen loca-
tion. All that's required to relocate the
figure then, is to change the center-
point when calling the figure back from
storage.

This method, in conjunction with
APPLE's system of screen coordinates,
does introduce an irregularity which
which will become important as we
proceed. In normal coordinate systems
x values increase as we move to the
right, and y values increase as we go up.
With the APPLE II, y values increase as
we decend on the screen. Further, all
screen coordinates are positive, while
the codified values may be positive or
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negative, since they essentially make
up a coordinate grid of their own, with
the x (horizontal] and y (vertical) axes
intersecting at the chosen centerpoint.
Unlike normal grids, therefore, y
values will be negative above this x
axis and positive below it. It will be
necessary to keep-this in mind, as it is
the codified values we will be
manipulating in the coming paragraphs
when we determine how to reorient the
figures.

This second task, that of finding a
way to bring the stored figure back to
the screen in a different attitude than
originally entered, was somewhat more
difficult than simply making it
relocatable. However, it quickly
became clear that all possible orienta-
tions could be achieved by reversing
the figure, rotating it, or both.

Rotation is obtained by moving
each point clockwise around the center
some distance (depending on the degree
of rotation), while reversal takes the
two dimensional image and flips it
over, as one would turn over a playing
card. Obviously reversal requires us to
know which axis the figure is to be
reversed around.

Defining an algorithm to rotate and
reverse the figures was an interesting
exercise, (actually three exercises and
three algorithms). I'm sure that
somewhere in the field of coordinate
mathematics there exists specific rules
for such operations. Being more a
tinkerer than a scholar, however, I
chose to discover those rules by trial
and error. Armed with graph paper and
pencil, I defined a center, and x and y
axis, and began examining what hap-
pened to various sets of coordinates
when the points they described were
reversed or rotated. The first thing I
discovered was that for any single set of
coordinates, rotation or reversal in-
volved only two operations: either the
unsigned magnitudes of the x and y
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values being swapped, or the signs of
one or both values being changed. One,
or a combination of these two altera-
tions will produce all feasible orienta-
tions. I also learned that rotations in
other than 90° increments were not
feasible for the purposes of the Life
game, but the proof of that is left as an
exercise for the reader.

The reversal mechanism turned out
to be the simplest. A little paper and
pencil work showed that no matter
which axis was used for reversal, any
point remained the same distance from

each axis when reversed. The
magnitudes of the x and y values then
must remain the same. The signs,
however, do not. A reversal around the
y axis, for example, sends points from
the upper right quadrant { +x,-y) to
the upper left quadrant {-x -y|, and
from lower right { + x, +y) to lower left
{-x, +y]. Obviously then, reversal on
the y axis changes the sign of the x
values only. By the same token, an x
axis reversal changes the sign of the y
values only. Translated into a sequence
of program steps this mechanism is im-
plemented in program lines 1070-1110

and 350-400. I also re-solved the further
question of whether multiple reversals
were desirable, that is, two reversals
around one axis, or one around each. I
determined they were not, but as a
second exercise, for fun, the reader may
wish to prove why they were not.

Rotation was a little harder as the
cases of 90°, 1809, and 270° rotation all
had to be allowed for. Easiest to
discover was the 180° process. Just as
in the reversal case, a point rotated
180° still remains the same distance
from each axis, and therefore, the x and

BASIC Listing
O LOMEM: 2500 360 IF XAX THEN 380
10 DIM HEX$(30) 370 X=X(I):Y=Y(I)*-1: GOTO 390
20 HEX$="0800<94FB.85FFM NESSAG" 380 Y=Y(I):X=X(I)*-1
30 FOR I=1 TO LEN(HEX$): POKE 511+I, ASC| 390 X(I)=X:Y(I)=Y: NEXT I
(HEX$(I)): NEXTI: POKE 72,0: CALL -144 400 RETURN
40 DEL 0,40 410 PRINT D$;"OPEN";A$
50 GOTO 800 420 PRINT D$;"READ";A$
60 POKE -163%02,0: COLOR=0: FOR K=40 TO 4| 430 FOR I= 1 TO 255
7T 440 INPUT X(I),Y(I)
70 HLIN 0,39 AT K: NEXT K 450 IF X(I)=99 OR Y(I)=99 THEN 470
80 XX= PDL (0)-10: IF KX>240 THEN KX=KX1| 460 NEXT I
:- IF KX<O THEN KX=0 470 SIZE=I-1
90 K1=KX*6:K2=KX*2:K3=500/(K1+50)+1 480 PRINT D$;"CLOSE";A$
100 FOR I=1 TO K3 490 IF ROT THEN GOSUB 270
110 CALL GEN } 500 IF HALF THEN GOSUB 320
120 FOR K=1 TO K2: NEXT K 510 IF REV THEN GOSUB 350
130 CALL MOP 520 GOSUB 170
140 FOR K=1 TO SIZE: COLOR=11 530 HALF=0:ROT=0:REV=0:XAX=0:SIZE=0
150 NEXT I 540 RETURN
160 GOTO 80 _ 550 PRINT D$;"OPEN";A$
170 FOR I=1 TO SIZE: COLOR=11 560 PRINT D$;"DELETE";A$
180 X=XCTR+X(I):Y=YCTR+Y(I) 570 PRINT D$;"OPEN";A$
190 IF X<O0 OR X>39 OR Y<O OR Y>39 THEN 1| 580 PRINT D$;"WRITE";A$
210 590 FOR I=1 TO SIZE
200 PLOT X,Y: NEXT I 600 PRINT X(I)
210 RETURN 610 PRINT Y(I)
220 FOR I=I1 TO I2: FOR J=J1 TO J2 620 NEXT I
230 COLOR=11: IF RND (L) THEN COLOR=0 630 PRINT D$;"CLOSE";A$
240 PLOT I,J 640 RETURN
250 NEXT J: NEXT I 650 FOR I=1 TO 255
260 GOTO 60 660 INPUT X,Y
270 FOR I=1 TO SIZE 670 IF X=99 OR Y=99 THEN 720
280 X=Y(I):Y=X(I) 680 IF X<O OR X>39 OR Y<O OR Y>39 THEN 7
290 IF Y(I) THEN X=X*-1 00 ~
300 X(I)=X:Y(I)=Y 690 X(I) =X-XCTR:Y(I)=Y-YCTR: GOTO 710
310 NEXT I: RETURN 700 PRINT "INPUT X,Y",X,Y
320 FOR I=1 TO SIZE 710 NEXT I
330 X(I)=X(I)*-1:Y(I)=Y(I)%*-1 - 720 X(I)=99:Y(I)=99
340 NEXT I: RETURN 730 SIZE=I
350 FOR I=1 TO SIZE 740 RETURN (continued)
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750 INPUT "INPUT X,Y",X,Y

760 IF X=99 OR Y=99 THEN 60

770 IF X<0 OR X>39 OR Y<O OR Y>%9 THEN 7
90

780 COLOR=11: PLOT X,Y: GOTO 750

790 PRINT "OUT OF RANGE!": GOTO 750

800 TEXT

810 DIM X(255,Y(255),A$(50),B$(2),D$(1)
820 GEN=2088:MOP=2265:K1=1:K2=1:D%$="": R
EM D$=CNTRL D

830 CALL -936:VTAR 5:TAB 9:PRINT"CONWAY'
S GAME OF LIFE":FOR I=1 TO T7O0:NEXT I
840 GR

850 PRINT "DO YOU WISH TO: 1.PLAY OR 2.C
REATE"

860 INPUT "A NEW PATTERN FILE (1/2).",01

870 IF C1=2 THEN 1140

880 INPUT "SPEED=PDL(Q): SET DEFAULT (O-
255)" ,KX1

890 PRINT "DO YOU WISH TO: 1.RANDOM PATT
ERN 2. PATTERN"

900 INPUT "SPEED=FDL

900 INPUT "FROM DISK OR 3.STANDARD: (1/2
/3)",C1

910 IF C1=3 THEN 990

920 IF C1=2 THEN 1010

930 INPUT "X DIRECTION LIMITS ",I1,I2
940 IF I1<0 OR I2>39 OR I1>I2 THEN 930
950 INPUT "Y DIRECTION LIMITS “,J1,J2
960 IF J1<O OR J2>39 OR J1>J2 THEN 950

970 INPUT "ONE IN 'N' CELLS WILL LIVE: E

NTER N",1L

980 GOTO 220

990 PRINT "ENTER YOUR PATTERN (X,Y):99,9

9 EXITS™

1000 GOTO 750

1010 INPUT "WHAT FIGURE NAME",A$

1020 INPUT "ENTER CENTER COORD'S (X,Y)",

XCTR, YCTR

;030 INPUT "ENTER ROTATION (0/90/180/270
* ROT

1040 IF ROT=180 OR ROT=270 THEN HALF={
1050 IF ROT=90 OR ROT=270 THEN ROT=1
1060 IF ROT<>1 THEN ROT=0

1070 INPUT "ENTER 1.REVERSED OR 2.STANDA

RD (1/2)",REV

1080 IF REV>1 THEN REV=0: IF NOT REV THE

N 1110

1090 INPUT "REVERSE ON 1.X~AXIS OR 2.Y-A

XI1s (1/2)",XAX

1100 IF XAX>1 THEN XAX=0

1110 GOSUB 410 :
1120 INPUT "ANOTHER FIGURE (Y/N)",B$: IF
B$="N" THEN 60

1130 PRINT "CAUTION:FIGURES MAY OVERWRIT
E!": GOTO 1010
1140 INPUT "ENTER CENTER COORD'S (X,Y)",
XCTR, YCTR
1150 PRINT "ENTER ALL LIVE CELLS (X,Y):
99,99 EXITS"
1160 GOSUB 850
1170 INPUT "ENTER NAME FOR THIS FIGURE",
A$
1180 GOSUB 550
1190 PRINT "TESTING": GOSUB 410
1200 GOTO 60
1210 PRINT "PLOT ABORTED/FIGURE WENT OFF
SCREEN"
1220 PRINT “MOVE CENTERPOINT:X AND Y WHE
N ABORTED"
1230 PRINT "WERE ";X;",";Y: POP: POP
1240 IF I=1 THEN 1020: IE=I-1: COLOR=0:
FOR I=1 TO IE
1250 PLOT X(I)+XCTR,Y(I)+YCTR: NEXT I: G
0TO 1020
1260 REM ADAPTATION BY GREG TIEBETTS OF
RICHARD SUITOR'S PROGRAM IN
1265 REM "BEST OF MICRO" VOLUME II 1979
1270 REM LINES 0-50 PROGRAM SET-UP
1280 REM 60-160 SPEED AND GENERATION
1290 REM 170-210 GENERAL PLOT SUBR.
1300 REM 220-260 RANDOM PLOT SUEBR.
1310 REM 270-340 ROTATION SUBR'S.
1320 REM 350-400 REVERSAL SUER.
1330 REM 410-540 DISK READ SUER.
1350 REM 750-790 STANDARD INPUT SUBR
1360 REM 800-840 INITIALIZATION
1370 REM 850-920 MODE SELECTION
1380 REM 930-1200 USER INPUT/SELECT
1390 REM1210-1250 PLOT ABORT SUBR.
10000 END
144542243 LOAD 6146 HLIN 115726885
HIMEM:I RUN P CLR 26884,I INPUT
HIMEM: RUN 43268 LOAD 6149 IF
(8444J RUN * HIMEM: RUN 24577
389511692368241661442 MAN HIMEM:
CON ~$ DEL "= DEL " RUN P:
~$ DEL 61444 MAN HIMEM:: = DEL
" RUN p CON "= DEL ~$ DEL 4298
N ,>=2407, COLOR+ DEL 44294
2791334057 RUN >=30982( DEL
(y( DEL 51462:p,51460 LOAD
p,61442,"11042306 SGN 614630983
VTAB DEL (y) DEL 51463:p,51460
LOAD p,61444,"x TAB LOAD 2308
:34820p HIMEM:11084 RUN 34052
SAVE 34048 LOAD 24082456 IF
* J RUN * HIMEM: RUN 2457745351
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y magnitudes remain the same. Signs
however, do not follow the same pat-
tern as during reversal. Since the points
in the upper right quadrant (+x, —-y]
move to the lower left | -x, +y), lower
right{+x, +y) to upper left (-x, ~-y)
and vice versa, it becomes clear that
both x and y values must change sign.
A 180° rotation therefore is ac-
complished by simply multiplying the
two values by -1. This is implemented
in lines 1030-1060 and 320-340.

A 90° rotation is not so straight-
forward. It is best seen by using the ex-
ample of a clock face with the x axis
running through the 9 and 3, and the y
axis through the 12 and 6. A 90° rota-

tion of this clock face moves the point .

at numeral 1 to the position of numeral
4. For the first time, the magnitude of
the x and y values have changed. The
distance of the point from the y axis in
its original postion has become the
distance from the x axis after rotation

and vice versa. What happens in a 90°
rotation then, is that the magnitudes of
x and y are simply exchanged. The
signs, unfortunately, do not follow
such a clearcut pattern. Nevertheless, a
pattern does exist. I found it by ex-
amining the four quadrants in sequence
and noting what happens to their
associated x and y signs. Starting at the
upper right {+x, -y} and moving to
the lower right produces {+x, +y).
Another 90° rotation produces (-x,
+y), and the final rotation (-x, —y).
Study here shows that the sign of x in
the original quadrant is the sign y will
have in the new quadrant. Since the
magnitude of x becomes the magnitude
of y also, we can simply give y the
signed value of x for every point to be
rotated. You can also see that the sign
of the new x value is the opposite of the
old y value. To get the new x value we
must multiply the old signed value of y
by —1. These two steps complete the
900 algorithm and it is implemented in

lines 1030-1060 and 270-310. To keep
the program as short as possible, 270°
rotations were made by using the 90°
and 180° subroutines together. This
completes the screen output design.

Disk storage is achieved by saving
the x and y arrays into a sequential text
file; each figure to a separate file.
Though this is somewhat wasteful of
disk space, I set it up this way to avoid
complex file management routines,
and to allow for easy renaming and
catalog display. The final step was to
insert tests in the plot sequence to pre-
vent range errors from crashing the pro-
gram if a center point was selected that
would cause the figure to plot off the
screen, and having to restart the pro-
gram from scratch. The original center-
point is not stored with the codified
values, and consequently is not
available for later examination.

Machine Code Llisting
0800 A5 05 LBL 1 LDA $0005 083D B1 02 LDA ($02),Y
0802 85 03 STA $0003 083F FO OF BEQ LBLE
0804 A5 04 LDA $0004 0841 10 OA BPL LBLD
0806 85 02 STA $0002 0843 FE 40 09 INC $0940,X
0808 18 CLC 0846 FE 70 09 INC $0970,X
0809 69 80 ADC #$80 0849 29 08 AND #3$08
0808 85 04 STA $0004 084B FO 03 BEQ LBLE
080D A5 05 LDA $0005 084D FE 40 09 LBLD INC $0940,X
080F 69 00 ADC #$00 0850 B1 04 LBLE LDA ($04),Y
0811 C9 08 Cc™MP #3$08 0852 FO OF BEQ LBLG
0813 DO OC BNE LBLA 0854 10 03 BPL LBLF
0815 A5 04 LLDA $0004 0856 FE 70 09 INC $0970,X
0817 69 27 ADC #$27 0859 29 08 LBLF AND #3%08
0819 C9 52 CMP #$52 085B FO 06 ‘ BEQ LBLG
081B 10 08 BPL LBLB 085D FE 70 09 INC $0970,X
081D 85 04 STA $0004 0860 FE 40 09 INC $0940,X
081F A9 04 LDA #30004 0863 88 LBLG DEY
0821 85 05 LBLA STA $0005 0864 CA DEX
0823 18 CLC 0865 10 CE BPL LBLH
0824 60 LBLR RTS 0867 A0 26 LDY #3%26
0825 38 LBLB SEC 0869 18 CLC
0826 BO FC BCS LBLR 086A AD 67 09 LDA $0967
0828 20 CA 08 JSR LBLS 086D 6D 66 09 ADC $0966
082B 20 00 08 LBLX JSR LBL | 0870 85 06 STA $0006
082E 90 01 BCC LBLC 0872 AD 97 09 LDA $0997
0830 60 RTS 0875 6D 96 09 ADC $0996
0831 A0 27 LBLC LDY #$27 0878 85 07 STA $0007
0833 98 TYA 087A 18 LBLW CLC
0834 AA TAX 087B A5 06 LDA  $0006
0835 A9 00 LBLH LDA #$00 087D 79 3F 09 ADC $093F,Y
0837 99 40 09 STA $0940,Y 0880 38 SEC
083A 99 70 09 STA $0970,Y 0881 F9 42 09 SBC $0942,Y
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The program as it appears in the
listing, is set up to run on a 48K APPLE
11, using APPLE DOS to store and
retrieve the patterns. The instructions
for setting up the program, however,
are universal with respect to RAM size.
I believe that the program could also be
converted to use a cassette-based DOS
imitator as off-line storage, but that is
beyond the scope of this article, {and
the ingenuity of the writer as well).
The machine code runs resident at
$800 (2048}, and the program has been
modified to load both sections as a
unit, and relocate the machine portion
when run. To enter the program, first
the machine code must be typed in
{from the hex dump below), to occupy
the top 261 bytes of RAM. HIMIM: and
PP (program pointer) must then be
moved down to protect it, the BASIC
portion entered, and then HIMEM:
moved back to its original value. The
BASIC program is then altered to
automatically move LOMEM: when
run and relocate the code to this pro-

tected area. Readers familiar with these
procedures may skip the instructions
which follow. For the purposes of these
instructions however, it is assumed
that the reader is knowledgeable in the
process of converting decimal to hexa-
decimal and back, and is familiar with
APPLE's low order, high order byte
storage and the method of converting
this to whole number values or visa
versa.

REM: Entering the Machine Code

1. Boot DOS, type INT and PEEK
memory locations 76 and 77
(HIMEM:). Convert these two numbers
to their whole number equivalent and
that to its hex equivalent. Record all of
these numbers. :

2. Compute the starting address for the
code by subtracting 262 from the whole
number value of HIMEM:. Convert
this to hex and again record the
numbers.

3. Call -151 and enter the 261 bytes of
code, starting at the hex address you
calculated in step 2. Once entered, type
(CNTRL) C and BSAVE LIFE OB]J,
A$XXXX, 1L261; where XXXX is the hex
address from step 2.

4. Now convert the above starting ad-
dress, minus 1 byte, from a decimal
whole number to its low order and high
order values. POKE these values as
follows: POKE 76, low; POKE 77, high;
POKE 202, low; and POKE 203, high.
Code is now protected.

REM: Entering the Basic Program

5. Enter line 0 and line 40 as PRINT
statements to avoid the SYNTAX
ERROR message that would come if
LOMEM: and DEL were entered as
deferred commands.

6. Enter line 20 exactly as shown with
two exceptions. Where the listing
shows 94FB, substitute the hex value

{continued)

0884 85 06 STA
0886 C9 03 CMP
0888 FO QE BEQ
088A 90 04 BCC
088C C9 04 CMP
088t FO OE BEQ
0890 B1 02 LBLJ LDA
0892 FO OA BEQ
0894 29 85 AND
0896 50 04 BvVC
0898 B1 02 LBLK LLDA
089A 09 30 ORA
089C B1 02 LBLM LDA
089E 18 LBLL CLC
089F A5 07 LDA
08A1 79 6F 09 ADC
08A4 38 SEC
08A5 F9 72 09 SBC
08A8 85 07 STA
08AA C9 03 CMP
08AC FO OE BEQ
08AE 90 04 BCC
08B0 C9 04 CMP
0882 FO OE BEQ
08B4 B1 04 LBLN LDA
08B6 FO OA BEQ
08B8 29 F8 AND
08BA 50 04 BVC
08BC B1 04 LBLP LDA
08BE 09 03 ORA
08C0O 91 04 LBLY STA
08C2 88 LBLT DEY

08C3 FO 02
$0006 08C5 10 B3
#303 08C7 4C 2B
LBLK 08CA A9 04
LBLJ 08CC 85 05
#3$04 08CE A9 00
LBLL 08D0 85 04
($02),Y 08D2 8D 68
LBLL 08D5 8D 88
#$85 08D8 60
LBLM 08D9 20 CA
($02),Y 08DC 20 00
#$30 08DF 90 Of
($02),Y 08E1 60

08E2 A0 27
$0007 08E4 B1 02
$096F , Y 08E6 FO OA

08E8 29 7F
$0972,Y 08EA C9 10
$0007 08EC 30 02
#$03 08EE 09 80
LBLP 08F0 91 02
LBLN 08F2 B1 04
#304 08F4 FO OA
LBLT 08F6 29 F7
($04),Y 08F8 6A
LBLT 08F9 90 02
#$F 8 08FB 09 04
LBLV 08FD 2A
($04),Y 08FE 91 04
#$03 0900 88
($04),Y 0901 FO D9

0903 10 DF

BEQ  LBLU
BPL  LBLW
08 LBLU  JMP  LBLX
LBLS LDA  #%04
STA  $0005
LDA  #$00
STA  $0004
09 STA  $0968
09 STA  $0988
RTS
08 JSR  LBLS
08 LABD JSR  LBLI
BCC  LBLY
RTS
LBLY LDY  #$27
LBLO LDA  ($02),Y
BEQ LBLZ
AND  #$7F
CMP  #$10
BMI  LABA
ORA  #$80
LABA STA  ($02),Y
LBLZ LDA  ($04),Y
BEQ LABB
AND  #$F7
ROR A
BCC  LABC
ORA  #$04
LABC ROL A
STA  ($04),Y
LABB DEY
BEQ LABD
BPL  LBLO
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you calculated in step 2. Where it
shows 95FF, substitute the original
value of HIMEM: from step 1, minus 1
byte. The format of this string must be
exact, as it becomes an APPLE monitor
command when the program is run. Be
sure the spacing etc., match. Enter all
other statements normally.

7. To create the LOMEM: and DEL
statements, PEEK locations 202 and
203 [PP} to find the starting address of
the BASIC program. Convert these to a
single hex value and Call - 151. Begin-
ning with that location, examine se-
quential locations until a byte 62 is
found, (this should be within the first 5
bytes). This is the token for the print in
line 0. Change this byte to an 11, the
LOMEM: token. Keep reading sequen-
tially until a second 62 is found and
change this to 09, the DEL token. You
must also change the 49 three bytes fur-
ther on to OA, changing the PRINT
comma to a DEL comma.

8. Now by entering [CNTRL) C and -

LIST 0, 40; you should see your listing
match the one in this article. For safe-
ty’s sake, save the BASIC program as
LIFE B.

.REM: Combining the Two

9. Take the original low order and high
order byte values for HIMEM: from
step 1, and POKE these into locations
76 and 77, respectively. DO NOT RUN
THE PROGRAM YET! Now when you
SAVE LIFE, the APPLE will obediently
save everything from PP to HIMEM:,
tucking your machine code safely at
the end of your BASIC program.

At this point the program may be
run, listed and even changed without
difficulty. I would suggest, however,
that you keep LIFE OBJ and LIFE B un-
til the combined program is throughly
use-tested. REM lines at the end of the
listing will aid trouble shooting if it
becomes necesssary. The program is
completely automated and self-
prompting, therefore I have only a few
helpful hints.

First, patterns are best developed
on, and input from graph paper
numbered along the top and side to
match the screen. This gives a backup
as well as a hard copy visual image to
check the screen output. Second, the
centerpoint you select to input the

figure is not automatically set as a live
cell. Consequently, it can literally be
any point on the screen. You must
remember though, that all figures are
rotated and reversed around this
relative center, and therefore, it should
be chosen with care. Third, with really
large figures where the choice of center
point is critical to keep from plotting
the figure off screen, it is helpful to in-
clude the center coordinates in the
figure name as a guide during recall.
Last, due to the finite field limits
established by Mr. Suitor's program,
known patterns may not behave nor-
mally if they contact the edge. Gliders
for example, turn to boxes as they hit
the edge, rather than continue to move
off screen. This is no cause for alarm;
simply a fact of Life.

For fun, create a pattern file with
the coordinates listed below. Name
this figure PULSAR SEED, and use an
initial centerpoint of say 19,19. When
you run it the results may surprise you.
In any case, have fun!

(x,y); (10,8); {9,9); {11,9); {9,10);
(11,10); (9,11); 10,11); [11.11}; [9,12};
(11,12);(9,13]; {11,13}; [10,14]; (99,99).

Live long and prosper.

SOV IANTALY w'

The Tarturian

The Tarturian requires 48K ram, APPLE-
Soft ROM, and a disk drive. As you explore
the 160 rooms (each done in HI-RES)
gathering weapons and treasure that will
prepare you for the final battle against the
Tarturian, you will encounter the deadly
Krolls, battle the Minotaur, discover the
Yummy Yakky’s secret, make friends with
the Tullesweep, avoid Ghouls, kill giant
Centipedes, explore the Pillar Tombs,
discover secret passages and more.

TARTURIANondisk............ $24.95

SEE YOUR LOCAL DEALER
OR SEND CHECKS TO
HIGHLANDS COMPUTER SERVICES
14422 Southeast 132nd Street
Renton, Washington 98055
(206) 228-6651

Washington residents add 5.3% sales tax. APPLESOFT
and APPLE are registered trademarks of
Apple Computers, Inc.
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MICRO-WARE DISTRIBUTING INC.
PRESENTS

NEW—THE APPLE CARD — PLASTIC

8%;8'11 Reference Card for the APPLE

$3.98.

NEW DISK SOFTWARE FOR APPLE!™ ;
UNCOPY—A unique way to make APPLE
disks uncopyable. Just load in the soft-
ware that you want protected and init a
disk with Uncopy. That's it (not for
PASCAL or DOS 3.3 systems). ... $29.95
GRAPH FIT—A great hires graphing pro-
gram that will make 3-d bar charts, pie
charts, or line graphs. Just enter the
data and the program will do the rest.
(48K A-soft)..................... $25.00
ROAD RALLYE—A stimulating hires
auto race game with five spectacular full
screen tracks.................... $14.95
SUPER SEA WAR-—Hires graphics and
unigue sound add to this computer en-
chanced version of battleship. 3 levels of
play incl. Super Salvo with missiles. .
.$13.65

THE ULTIMATE TRANSFER—Upload or
downioad programs to distant areas
over the phone (INTEGER, A-SOFT,
MACH. LANG). Needs 48K and DC
Hayes Assoc. Micromodem...... $25.00
INSTANT LIBRARY SPECIAL — Buy any
4 of the above 5 and receive a 15% dis-
count!

Z-80 Board for APPLE from Microsoft
....$275.00

PRINTERS! PRINTERS! PRINTERS!

EPSON TX-80 w/GRAFTRAX-Full upper &
lower case 125 CPS printer that will
dump either APPLE hires screen in 2
sizes plus inverse or normal mode. Com-
plete with software for the hires screen
dump. Only $795. APPLE Type Parallels
Interface, add $88.00.
EPSON MX-80-Bi-directional, logic seek-
ing, dot matrix printer with a 9x9 matrix
character formation. Characters can be
enlarged, condensed, emphasized or
double struck and full software control
of horizontal & vertical tabs as well as
form feed comes standard. Only $645.,
APPLE Type parallel interface add
$88.00.
V300 DAISY WHEEL PRINTER-Another
fantastic value from Japan. A high quali-
ty daisy wheel that uses standard
plastic daisies and standard Diablo type
ribbon with 136 printable columns.
Comes with a full 90 warranty and ser-
vice available through 417 nationwide
WESTERN UNION locations. Only
$1999.00, with APPLE Type Parallel Inter-
face.
Call (201) 839-3478 or (201) 835-7080 for
information
Or order from:MICRO-WARE DIST.INC.

439A Route 23

Pompton Plains, NJ

07444
Dealer Pricing on Request!

No. 31 - December 1980

Presenting the

CJM Microsystem

For the Apple I

The CJM Microsystem for the Apple 11

The CJM Microsystem now provides Apple owners
with the hardware they need to interface joysticks,
sense external inputs, and control other devices such
as audio or video recorders. The applications are
endless.

Institutional Standards
All metal chassis and heavy duty cables and con-
nectors allow the CJM Microsystem to meet the
demands of the educational environment.

A Variety of Applications

The Microsystem can be used for many applica-
tions from games to sophisticated computer
assisted instruction. .

The Miscrostik can be used for graphics
input, menu selection, or any screen
oriented function.

The output modules such as the
Microbox can run appliances, lamps,
motors, relays or other loads from
keyboard or program commands.

The input modules can sense
temperature, light, or

sound to provide external information.
Specialized modules, such as the VTR Con-
troller can sense tape position and drive the VTR forward and reverse
utilizing the input and output capabilities interactively.

The Graphics Kit Software
This is a disk based program written in Integer Basic and :

Assembly Language. It uses the Microstiks to simulate the
Apple Graphics Pad and adds some extra features, including: USE YOUR MASTERCHARGE OR VISA CARDS

¢ Draw shapes in 8 modes using Microstiks.

« Draw to both HIRES screens. APPLEXPANDER+S $ 54.95
¢ Assemble shapes into tables.
« Select a color from the pallette using the Microstik cursor. MICROSTIK $ 59.95
« Add text directly to drawi vaSuh auto scrodling in either di AC CONTROL BOX $ 89.95
* Move shapes around the HIRES screens and deposit them at the
touch of a button. Press the button again to pick them up off the RELAY CONTROL BOX $ 89.95
screen and move them to a new focation. Press a key to rotate the LIGHT PEN $ 39.95
shape. Press another to bring up the rext shape. GRAPHICS KIT SOFTWARE § 48.95
» There are more than 50 distinct drawing commands.
« TheAnimnate Command cuts from screen 1 to screen two and back PDL ADAPTERKIT $ 1495
again 1
« The Save Command saves either screen for later use in custom .
. programs as charts or graphs (ideal for CAl applications). ORDER TODAY 103'.620‘2‘“
the
. The Applexpander .
Microsystem The APPLEXPANDER is the heart of the CJM MICRO-

SYSTEM. The Applexpander plugs into the Apple Game I/O
socket. Once the expander is installed there will never be
another need to access the game socket. The expander buf-
fers the input and output signais to the Game I/O. Providing
the added safety needed to interface to the outside world.
The two input sockets accept a Microstik, Light Pen or an
assortment of input devices such as temperature, audio or
light sensors.
The output socket will drive the AC Control Box, Relay
Modules, LED Arrays and other controllers. :
The APPLEXPANDER+S includes an Auxilliary Speaker/
2 s ) Headphone Jack, and Volume Control. The Apple speaker is
oA ) ’ automatically muted when a speaker is plugged into the re-
Y mote jack. The volume control adjusts the sound level. When
an external speaker (not included) is used, the sound quality of
the Apple increases dramati

Microstik

The CJMMICROSTIK is a dual axis joystick. It features an all
metal rugged chassis, with a heavy duty cable and Jones plug.
Each Microstik includes two pushbuttons for interactive con-
trol. Additional circuitry reduces the current draw so that two
Microstiks can safely be used simultaneously through the
game socket. These are high quality units constructed to
withstand abuse. Extension cables are available as accesso-
ries.

CJM INDUSTRIES, INC.
P.O. Box 23687
Reston, Virginia

R 22090
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“NIBBLE IS TERRIFIC"
(For Your Apple)

NIBBLE 18: The Reference for Apple computing!

NEBBLE I8: One of the Fastest Growing new Magazines in
the Personal Computing Field.

NIBBLE I8: Providing Comprehensive, Useful and
Instructive Programs for the Home, Small Business, and
Entertainment.

NIBBLEI8: A Reference to Graphics, Games, Systems
Programming Tips, Product News and Reviews, Hardware
Construction Projects, and a host of other features.

NIBBLEIS: A magazine suitable for both the Beginner and
the Advanced Programmer.

Each issue of NIBBLE features significant new Programs of Commercial Quality. Here’s
what some of our Readers say:

— “Certainly the best magazine on the Apple II"’

~ “Programs remarkably easy to enter’’

— “Stimulating and Informative; So much so that this is the first computer magazine I've
subscribed to!”’ '

— “Impressed with the quality and content.”

- “NIBBLE IS TERRIFIC!”

In coming issues, look for:

(] Numeric Keypad Construction Lab [ ] Assembly Language Programming Column
[ Pascal Programming Column [] Data Base Programs for Home and Business

[J Personal Investment Analysis [1 Electronic Secretary for Time Management

] The GIZMO Business Simulation Game

And many many more! r---------------------,
NIBBLE is focused completely : nibble - Nos B
on the Apple Computer systems. i , , ]
Box 325, Lincoln, MA. 01773 (617) 259-9710
Buy NIBBLE through your local = Il try nitible! =
Apple Dealer or subscribe now with 5 (for
Enclesed One year).
the coupon below. = O] s my 816 ( ) =
check money order
Tl‘y a ME! I (Please allow 4 to 6 weeks for delivery of |st issue) ]
B BACK ISSUES of NIBBLE are available for ]
| $2.00 + .50 postage and handling. ]
I Name |
NOTE: - ] Address ]
First Class or Air Mail is required for ail APO, FPO and all foreign aduresses
with the following additional amounts. | . |
— USA. Canada, Mexico, APO, FPO $7.50 i City ]
— Central and South America $9.00
— Europe $12.00 .
 Avia and ehewhere $15.00 = State Zip =

© 1980 by MICRO-SPARC., INC., Lincoln, Mass. 0!3_71 Al rights reserved.
pany

*Apple 11 is a registered trademark of Apple Comp L---------------------‘
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By Loren Wright

Commodore's recent announcement of
several new products has diverted me,
for the moment, from my coverage of
existing products.

VIC 20
Low-Cost, Full-Feature Computer

The most exciting new product is
the VIC 20, billed as ‘‘the first full-
featured, expandable color computer
system selling under $300."’ VIC 20 in-
cludes 5K of RAM and connects to any
TV or monitor. To work with the 6502
in this new computer, MOS
Technology has designed a special chip,
which includes CRT control, RAM,
and ROM. As a result, the VIC features
color, sound, programmable function
keys, high resolution graphics (176 x
184), and support for joysticks, pad-
dles, and light pens. Other features in-

clude a standard-size typewriter

keyboard, 23-line by 22-column
display, graphics characters, and an ex-
panded PET BASIC. Memory is expand-
able to 32K RAM, and provision is
made for plug-in ROM cartridges,
which will include a wide variety of
games, educational and special-
application programs. Commodore
plans several peripherals for use with
the VIC's serial bus [IEEE-488 is not
supported) and for the RS-232 port. One
of these, the CBM 2031 disk drive, has
already been announced. Other
peripherals planned are a tape cassette
unit, a printer, and add-on accessories.

“User-friendly’’ is a theme Com-
modore applies to the VIC 20, and this
goes especially for the documentation,
as described in the company's press
release:

Commodore will provide excel-
lent documentation for first-
time users as well as software
writers and computer entrepre-
neurs, in the form of books and
manuals—some of which will be
written and marketed by outside
publishers, with Commodore’s
support.

The VIC, already on sale in Japan,
has met with even greater response
than expected. Production in the U.S.
has begun already and display units
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will be distributed to dealers in January
1981. General availability should
follow shortly thereafter. If you had
planned your Christmas dollars for
another computer, you should strongly
consider waiting for the VIC 20.

CBM 2031
Single Floppy Disk Drive

The CBM 2031 will be a low-priced
single-drive floppy disk unit, available
in both IEEE-4888 and serial versions.
Serial-written disks will be readable on
parallel disk drives, and vice versa, bar-
ring incompatibility in the programs
themselves (such as trying color com-
mands on a PET). Additional 2031's or
dual-drive units may be added later, as
needs and budgets dictate. The cost of
the 2031 will be under $600.

CBM 8061/8062:
‘IBM-compatible’’ 8-inch Floppy
Disk Drive

The CBM 8061 and 8062 are new
“IBM-compatible’’ 8-inch floppy disk-
drive units. (‘' IBM-compatible’’ means
that the IBM 3740 data exchange for-
mat is followed.] The 8061 can handle
1.6 megabytes, using a single side of
each diskette, and the 8062 can write
3.2 megabytes, using both sides of the
two diskettes.

Programs written on a PET or CBM
can be transferred easily to a larger
computer system, and, of course, the
opposite is true. At the same time,
compatibility with Commodore’s
smaller disk-drive products is main-
tained. Translation through the CPU is
easily' accomplished with the ap-
propriate programs. These will be
available in early 1981.

80 x 50 PET Graphics

CBM 8096
96K Business Computer

The CBM 8096, containing 96K of
user RAM, has been added to the
business line. This is essentially an
8032 with an added 64K RAM. Large,
sophisticated programs will be usable,
including the interesting possibilities

“of running FORTRAN and COBOL pro-

grams. CBM 8096 is available now.

Wordcraft 80
Word Processor for CBM 8032

Two new business software
packages—OZZ and Wordcraft
80—were announced. Both were
demonstrated in prototype versions at
the National Small Computer Show in
New York, which I attended on
November 1. Wordcraft 80 is a power-
ful word-processor program designed
specifically for the CBM 8032. Com-
bined with the 8032, a disk-drive unit,
and a letter-quality printer, the cost of a
Wordcraft 80 system is about $5000.
This compares very favorably with
some dedicated systems which cost a
lot more. Some of its features include
merging from disk files for form letters,
automatic centering and right margin
justification, transfer of text from one
page to another, character string search
and replace, and automatic underlining
and emboldening of text. Wordcraft 80
is available now.

0ZZ—The Information Wizard

""OZZ—The Information Wizard"’
was also designed specifically for the
8032. It is a very flexible machine code
program that allows the user to set up
and format information on the screen.
Boxes are labeled, and then may be
combined in user-specified calculations
to update the contents of other boxes.
These calculations may also be easily
changed. Access to disk files is by
record number, index title, or by search

on a ''key word.”” There is a document
editor for printed information such as
reports, lists, and mailing labels. The com-
mands are easy to remember, but a ‘‘help”
feature allows the user to refresh his memory
at any time. Commodore applies '‘user-
friendly’’ to OZZ's documentation. It is

conversationally written, with many
examples. OZZ is available now.

Please address correspondence
to: MICRO
Pet Vet

"P.O. Box 6502

(See Davis article, this issue, p. 15)
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3 PEY

The Most Powerful Disk-Based
Macro Assembler/Text Editor
Available at ANY Price

AVORUIE
MIAJE

Now includes the Simplified Text Processor (STP)

For 32K PET, disk 48K APPLE 11
3.0 or 4.0 ROMS or or APPLE Il +
8032 (specify) and DISK I

MAE FEATURES

— Control Files for Assembling Multiple named source files
from disk

— Sorted Symbol table — Up to 31 chars./label

— 27 Commands, 26 Pseudo-ops, 39 Error Codes

— Macros, Conditionalt Assembly, and a new feature we developed
called Interactive Assembly

— Relocatabie Object Code

— String search and replace, move, capy, automatic line
numbering, etc.

STP FEATURES

— 17 text processing macros

— Right and ieft justification

— Variable page lengths and .widths

— Document size limited only by disk capacity

— Software lower case provision for APPLE 1 without lower
case moditfication

ALSO INCLUDED

— Relocating Loader

— Sweet 16 macro library for APPLE and PET
— Machine Language macro library

— Sampte files for Assembly and text processing
— Separate manuals for both APPLE and PET

PRICE
— MAE, STP, Relocating LLoader, Library files, SO page manual,
diskette — $169.95

SEND FOR FREE DETAILED SPEC SHEET

— OR —

EASTERN HOUSE SOFTWARE
3239 LINDA DRIVE
WINSTON-SALEM,N.C. 27106

(919) 924.2889 (919) 748-8446

PET and APPLE I Users
PASCAL

ABACUS Software makes available its version of TINY PASCAL for
the users of two of the most popular personal computers.

TINY PASCAL is a subset of the standard PASCAL as defined by
Jensen and Wirth. It includes the structured programming
features: |F-THEN-ELSE, REPEAT-UNTIL, FOR TO/DOWN T0-DO,
WHILE-DO, CASE-OF-ELSE, FUNC and PROC. Now you can learn the
language that is slated to become the successor to BASIC.

TINY PASCAL is a complete package that allows you to create,
compile and execute progams written in the PASCAL language.
You can save source and object code on diskette or cassette (PET
version only). Comprehensive user's manual included. The manual
can be examined for $10 (refundable with software order).

REQUIREMENTS

PET 16K/32K New ROMS cassette
PET 16K/32K New ROMS diskette
Apple Il 32K Applesoft ROM w/DOS
Apple 11 48K Applesoft RAM w/D0S

TINY PASCAL User's Manual
6502 Interpreter Listing

FREE postage in U.S. and CANADA

All orders prepaid or COD

i1111 344444

ABACUS SOFTWARE
P. O.
Grand Rapids, Michigan 49510

$40
335
$35
$35
$10
320

Box 7211

1,000,000 Bytes

THE FLOPPY DISK ALTERNATIVE

FLEXIBLE DATA MANAGEMENT ... MICRO-PROCESSOR
CONTROLLED BETA-1 UNIVERSAL TAPE DRIVE BY MECA* ..
PERIPHERAL DEVICE WITH COMPLETE SOFTWARE SUPPORT

The PET/BETA-1 digital tape system provides ali the features of a
disk, with powerful data handiing capabilities. Your PET/CBM
handles big jobs with a data capacity of one megabyte per drive,
fast seek times, and 1k per second data transfer rates. Put your re-
cords on fine with PET/BETA-1.

PET/BETA-1 SYSTEM

Single density (512k/drive) . . . . . . .. . ..., $555.00
Double density (1 meg/drive) . . . . .. ... ... ... $700.00
$10.00

MANUAL . . . e e e e e e e e e e
-

PET/CBM Software

INTELLIGENT
DATA
COMMUNICATIONS

Turn your PET into an in-
telligent terminal with one of
our terminal packages.
These are complete
assembled hardware and
software packages. All in-
clude line editing/resend,
repeat key, shift lock, output
to CBM printer, and more...
Delivered on PET cassette
with manuais. -inquire for
modem prices.

FORTH

Interactive high level com-
piler and operating system
5-10 times faster than PET
BASIC. High level block
structured language. A Fig
Forth. See August 1980
BYTE-featuring FORTH.
$60.00

With interactive assembler

Terminal

PETTERM |
All features above................. $75.00

PETTERM II
All features of |, plus local text editor
with down-loading capability..$90.00

PETTERM Il
All features of I, plus80/132 column
scrolling window for viewing format-
ted outputs wider than 40 columns.
................................................. $100.00

Games

Fast paced multiplayer games with

single player mode. Delivered on PET

cassette.

NUCLEAR WAR Nuclear confronta-
tion on a global
scale. Many
scenarios.

GALAXY Piitage a 3-D galaxy
collecting loot from

captive worlds.

Rags to riches game
of buy and sell with
computer stocks.

STOCK MARKET

o — ] providing high level logic) eNcRYPT Solve coded
constructs and macro messages in a race
software for small comeuters capability. against time
) $90.00 :
1583 Rio Grande P.0. Box B483 A .
Austin, Texas 1-512-477-2207 Austin, Texas LiEN lggﬁeﬁe;ﬁi,ﬁd%
78708 78712 navigation.
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OSI Tee-Shirts

Black Mens shirt with biue on white OSI Logo. We're the
only source! Send size and $7.50 plus $.75 postage per
shirt to: COMPUTER BUSINESS SERVICE, P.O. Box
20384, San Jose, CA 95120.

PROGRAMMER FATIGUE?

SYM-BUG/MONEX adds 15 commands to SYM’s reper-
toire including an interactive trace/debug. Cassette at
$0200 or $3800: $19.95. EPROM (2716-5V) at
$F000-$F7FF: $39.95. Commented source listing: $9.95.
RAE-1(1/2) FORMAT CASSETTE: $35 (requires 8K).
Custom assembly add $2.00. Foreign add $2.00. SASE
for more information. Jeff Holtzman, 6820 Delmar-203,
St. Louis, MO 63130.

C1P EXTENDED MONITOR

2K EPROM has 14 cursor control/editing functions, im-
proved keyboard decoding. Machine lang. save, load,
display, modify, move, breakpoint processing and much
more. For 24, 32, 64 char/line. $39.95 plus $1.00 shipping.
$1.00 for complete info. BUSTEK, P.O. BOX A, St.
Charles, MO 63301.

Agenda - Memory Ald

16K IB program with options: New tasks, Read and Write
database using tape or diskette, Agenda listing, Enter or
Log tasks done, Daily or Total score, Correct data, and
Sort tasks. Tape is $7.50, diskette $10.00. Full documen-
tation included. Microspan Software, 709 Caidwell St.,
Yoakum, TX 77995,

SYM-1 Books by Robert Peck

Monitor Theory Manual $8.00. Hardware Theory Manual
$6.00. SYM/KIM Appendix to First Book of KIM $4.25.
Send SASE for details. Datapath, P.O. Box 2231, Sun-
nyvale, CA 94087.

Integer Pascal System

for the APPLE II. Compiler, interpreter and transiator in-
cluded for $65.00. Produces 6502 code programs for
high speed. 48K and Disk required. Send tor free infor-
mation. M & M Software, 380 N. Armando 2-19, Anaheim,
CA 92806.

—~MICRO Classifieds~—

A classified ad in MICRO will bring your pro-
ducts/services to the attention of thousands of
readers. These ads are placed in clusters
throughout the magazine. Each classified ad
costs only $10.00 per insertion. Please limit these
to no more than 40 words. Title line, name and ad-
dress are not considered in the count. Ads must
be pre-paid and received before the end of the
month preceding the month of publication. Ads
received later than the required date will be placed
in the next issue. Send to:

MICRO—Classifieds
P.O. Box 6502
Chelmsford, MA 01824

APPLE Il PROGRAM
FIRST TIME EVER
** VU 4#3 **
VU #3 will allow the User to enter data into
VISICALC* from any program by Inserting data In-

to a file. Then the program places the file into
VISICALC* (well documented in the instr.)

VU #3 will also transfer data generated from
VISICALC* into any of the User’s programs.

- *VISICALC is a Trademark of
Personal Software, Inc.

$69.95 plus $4.95 p. & h.

PROGRESSIVE SOFTWARE

P.O. Box 273
Ply. Mtg., PA 19462

PA Residents Add 6% Sales Tax

Doclﬂon
Syltoml

Decision Systems
P.0. Box 13008
Denton, TX 76200

INDEXED FILES 450

ISAM-DS is an integrated set of routines for the creation and manipulation
of indexed files. ISAM-DS provides capabilities comparable to those on
large mainframes. You can rapidly retrieve records by key value or partial
key value (retrieves any record in a 200 record file, 60 char/record, in less
than 3 seconds compared to a maximum of 38 seconds tor a DOS sequen-
tial file). Files never have to be reorganized. Duplicate key values may be
used. Records may also be retrieved in sequence. ISAM-DS routines are
easily integrated into Applesoft programs — they use less than 3K RAM
plus an index table.

Requires: Disk, Applesoft
STRUCTURED BASIC $3%

P}BASIC-DS is a sophisticated preprocessot for structured BASIC. Now
you can gain the power of PASCAL-like iogic structures at a fraction of the
cost. Use all regular BASIC statements pius 14 commands and 11 new
statements/structuras {(WHILE, UNTIL, CASE, etc.). PBASIC-DS can be
used to develop INTEGER or APPLESOFT programs. It is 3 great way to
learn and use structured logic concepts.

Requires: Disk, Applesoft (48K ROM)}
DATA ENTRY 25

FORM-DS is a system of programs and routines that assist in the entry,
editing and display of data. Describe screen formats by simply typing them
on the screen. Automatic range tests for input data. Display edited numeric
values with commas inserted, etc. Dump the screen contents to a printer.
Routines are easily incorporated into Applesoft programs. Documentation
included.

Requires: Disk, Applesoft (32K ROM)

{Toxas residents add 5% tax]
{Add $4.00 for Foreign Mail)

*Appie Il is a registered trademark of the Apple Computer Co.

MICRO - The 6502 Journal
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NIKROM TECHNICAL PRODUCTS PRESENTS
A DIAGNOSTIC PACKAGE FOR THE APPLE Il
AND APPLE II+ COMPUTER.

“THE BRAIN SURGEON”

All major computer systems are checked for functional hardware analysis on a
regular basis for logical as well as some practical reasons. Finding what is exactly
| wrong can account for most of the money consuming down-time.

Apple Computer Co. has provided you with the best equipment available to date.
The Diagnostic’s Package was designed to check every major area of your computer,
detect errors, and report any malfunctions. The Brain Surgeon will put your system
through exhaustive, thorough procedures, testing and reporting all findings.

The Tests Include:
e MOTHERBOARD ROM TEST FOR BOTH APPLE Il AND APPLE Il +
e APPLESOFT CARD TEST e INTEGER CARD TEST ¢ MEMORY RAM TEST
e DISK DRIVE ANALYSIS e« MONITOR ALIGNMENT
e DC HAYES MICRODODEM II TEST

System Diagnosis is an invaluable aid to your program library even if your system
is working fine. Hours have been wasted trying to track down a “program bug” when
actually hardware could be the blame!

The Brain Surgeon allows you to be confident of your system. This can be critical
when file handling, sorts or backups are involved. You must depend on your
computer. during all these critical times. Running The Brain Surgeon prior to these
important functions helps to insure that your system is
operating at peak performance.

The Brain Surgeon is easy to use
and supplied on diskette with
complete documentation.

PRICE: $39.95

REQUIRES: 32 or 48K
APPLESOFT in ROM, 1 Disk Drive
DOS 3.2 0r 3.3

Nikrom Technical Products
25 PROSPECT STREET « LEOMINSTER, MA 01453

APPLE is Registered
Trademark of Apple Computer Co.
MICROMODEM Il is Registered
Trademark of D.C. HAYES
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Creating An
Applesoft BASIC
Subroutine Library

There’s more than one way to
run a BASIC program on your
APPLE with DOS. Using EXEC
files offers increased flexibility
over the RUN command. In this
article the author uses the
power of the EXEC command to
link Applesoft programs from a
common library of disk-resident
subroutines.

N.R. McBurney
2561 Stockbridge Rd.
Marietta, GA 30062

DISK FULL! Well, of course it was full.
I had over a dozen lengthy programs
stored on it. In each of those programs
over fifty percent of the code was
identical BASIC routines. Besides the

problem of disk space, maintaining
identical copies of software is almost
impossible. After any given period of
time identical software will differ. This
is a corollary to somebody’s DP axiom
that “‘identical data bases aren’t’’.

The first problem is to find a way to
append the subroutines to the main
programs. To do this, we need to know
how BASIC programs are stored in
RAM. With ROM BASIC, the user pro-
gram usually starts in location 2049
($801). RAM (cassette) BASIC normal-
ly starts at 12289 ($3001). All of the ex-
amples in this article assume and were
executed with the ROM version of
Applesoft BASIC. This start address is
stored in locations 103-104 ({$67-$68).
Similarly, the end of the program is
pointed to by locations 175-176 {$AF-
$B0J. This is shown graphically in
figure 1, step 1. If we change the start of
the program pointer to the end of our

program (figure 1, step 2), then load our
subroutines (figure 1, step 3] we need
only change our start of program
pointer back to its original value (figure
1, step 4], to to have successfully
merged our two programs. To do this
manually, first:

LOAD MAIN PROGRAM

where MAIN PROGRAM is the name of
the file containing your BASIC program
minus your subroutines. Next type:

| = PEEK(176) % 256 + PEEK(175) - 2

As we stated before, decimal loca-
tions 176-175 [$AF-$B0} contain the
address of the end of the program
currently in RAM. Now type:

POKE 104,INT(1/256)
POKE 103,1-INT(1/256) % 256

Pointer to
prog.

103 | 104 | — 103 [ 104 | — 103 [ 104
F—— 175 | 176 — | 175 | 176 — | 175 | 176
/\A Pointer to 4 Pointer to = A
prog. start prog. stary
Pointer t& Pointer to Pointer to
prog. end |2048 prog. end |2048 prog. end 2048
Main Main
Program Program Program
Step-1 Step-2 Subroutine
Figure 1
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103 | 104

175 | 176
’////’\\\//1 Pointer to

prog. start

starg

Pointer to
prog. end

k048 |

Main
Program

Subroutine

N
LN\
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Decimal locations 103-104 contain the
address of the start of the BASIC pro-
gram. This is normally 2049 ($801).
The above two statements changed the
starting address to now point to the end
of our main program. Now we type:

NEW
LOAD SUBROUTINES

where SUBROUTINES is the name of
the file containing the routines re-
quired by MAIN PROGRAM.
SUBROUTINES has now been loaded
behind our first program, leaving our
original program still intact in RAM.
Finally we type in:

POKE 103,1
POKE 104,8

These two statements changed the
pointer to the start of our program back
to its original value (2049 decimal,
$801 hex). Assumming that you
haven't made any typing errors, if you
now type LIST, you will see that you
have successfully appended
SUBROUTINES to MAIN PROGRAM.

When we have many programs us-
ing the same set of subroutines, this
process will save core, but it doesn't
result in wuser-oriented software.
There's an easier way! The process can
be handled with an EXEC file. APPLE
DOS EXEC files allow you to store on a
text file what you would normally type
in at the keyboard. When you EXEC a
file, APPLE DOS processes each line
exactly as if it had been typed in at the
keyboard. This is an extremely power-
ful tool. This article explores just one
use of that power.

Program listing 1 contains code for a
generalized EXEC file writer. It re-
_ quests an EXEC file name, creates or
replaces the file and then writes the
quoted lines contained in the program'’s
DATA statements onto the named text
file. Any apostrophes [’) in the DATA
statements are converted to quotes {'')
before writing to the EXEC file. This
feature allows us to write PRINT
statements to the EXEC file.

If we run the program shown in
listing 1, we produce the EXEC file
shown in listing 2. Let's look at a
simple example of how to use this
EXEC file.

For this example, the file called
MAIN PROGRAM [our main program)|
contains the instructions shown in
listing 5. Our subroutine file,
SUBROUTINES, contains the instruc-
tions shown in listing 6. If we type

38

EXEC MERGE (the name of the EXEC
file in listing 2), we would have the
following (user input is underlined):

JLOAD MAIN PROGRAM
JEXEC MERGE
]

]

]
SUBROUTINES LOADED....
JLIST

(listing appears)

What we’ve just done is create a
library routine loader! While this
approach has proven adequate for
development work, expecting an end
user to remember which main program
must be used with which EXEC file is
expecting a human being to adapt to
the requirements of the computer.
Unfortunately, this kind of design
mentality has been prevalent in the
industry and is responsible for much of
the public’s distaste for computers. A
more professional approach is possible.

There are several ways that the
linking operation can be made invisible
to the user and more production
oriented for the developer. Our
previous example could have included
both the LOAD MAIN PROGRAM and
RUN statements. Listing 3 contains an
EXEC file with these changes. Using
this EXEC file results in the following:

JEXEC TITLE DEMO

]
]
(Apple HOME's)
FIRST LINE OF TITLE
SECOND LINE

The problem with this approach is
that it requires a separate EXEC file to
execute each program. Every disk file
requires a minimum of one sector of
overhead plus one sector minimum for
the program. This approach is not
completely compatible with our
original goal of minimizing storage
requirements. A better approach, in my
opinion, is to write a menu program
that [invisible to the user] determines
the names of the programs to be linked
together by our EXEC file. These file
names are stored by the menu program
in RAM, and then the linking EXEC file
is EXECed under program control. The
EXEC file retrieves the names from
RAM and runs the combined program.
Listing 7 contains a sample menu
program that illustrates this concept.

In our menu, program lines
1000-1190 display the menu shown in
figure 2. Lines 1200-1340 request the
user to enter the number of his request
(the line ENTER YOUR REQUEST
NUMBER... is ‘‘crawled’’ along the
bottom of the screen). Line 1290
checks to see if a key has been

DISFLAY
OIAaMGHD

EHMTER YOUR

MAIH FREOGEAM DEMD
18 TITLES
FOEMAT
ELOCE TITLES
VERTICAL TITLE

FEQUESZT HUMEBEFR . ..

Figure 2
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depressed, and if it has, line 1340 con-
verts it from ASCII code to a digit.
Lines 1350-1450 map the request
number into a main program name.
Since. all of the programs require the
same subroutine file, the name of that
file is set in line 1530. The loop in lines
1550-1580 POKEs the two file names
into locations 768-829 ($330-$333D).
Locations 768-829 are generally

available to the user. Finally, line 1610
EXECs the file MASTER MERGE
shown in listing 4 and runs the desired
combined programs.

I have been using various permuta-
tions of the techniques described in
this article for several months and have
found them to be extremely workable.
The only obvious restriction is that

subroutine line numbers must be larger
than the last line of the main program.
In practice, I've limited my main
programs to lines 1-29999 and my
subroutines to lines 30000-65000. The
small amount of discipline that this
restriction imposes is more than offset
by the twin benefits of more effective
disk space utilization and easier soft-
ware maintenance.

1020 REM QUOTES IN THE DATA STATEMENTS
1021 REM ARE USED ONLY AS DELIMITERS AND.
1030 REM WILL NOT APPEAR ON THE EXEC
1031 REM FILE. APOSTROPHES IN THE DATA
1040 REM STATEMENTS WILL APPEAR ASQUO-
1050 REM TATION MARKS IN THE EXEC FILE.
1060 REM

1070 D$ = CHR$ (4)

1080 HOME: PRINT CHR$(7)

1090 INPUT "NAME FOR EXEC FILE?";FILE$
1100 HOME

1110 PRINT D$;"MON O"

1120 PRINT D$;"CPEN";FILES

1130 PRINT D$:"DELETE";FILES

1140 PRINT D$;"OPEN";FILES

1150 PRINT D$;"WRITE";FILE$

1160 ONERR GOTO 1250

1162 REM READ IN LINE AND REPLACE

1163 REM APOSTROPHES WITH QUOTES

1164 REM

1170 READ S$

1180. A% = ""

1190 FOR I = 1 TO LEN (S3%)

1200 IF MID$(S$,I,1) <> "'" THEN A$ = A$
+ MID$(S$,1,1) :

1210 IF MID$(S$,I,1) = "'" THEN A$ = AS

Listing 1: Ganeralized

+ CHR$(34)

1220 NEXT

1230 PRINT A$

1240 GOTO 1170

1241 REM

1245 REM CHECK FOR CORRECT ERROR CODE
1246 REM (#42=0UT OF DATA)

1247 REM

1250 IF PEEK (222) = 42 THEN GOTO 1255
1251 PRINT "ERROR #"; PEEK (222)

1252 PRINT "IN LINE #" + PEEK(218) + PEE
K(219) * 2556

1253 STOP

1255 POKE 216,0
. 1259 PRINT D$;"NOMON O"

1260 PRINT D$;"CLOSE";FILE$

1270 REM

1280 REM BEGIN DATA STATEMENTS DEFINING
1290 REM TEXT TO BE PLACED IN EXEC FILE
1300 REM

1310 DATA"I=PEEK(176)*256+PEEK(175)-2:P0
KE104,INT(I/256) :POKE103,I-INT(I/256)*
256"

1320 DATA "LOAD SUBROUTINES" _

1330 DATA "POKE 103,1:POKE 104,8:PRINT '
SUBROUTINES LOADED...';CHR$(T7)"

EXEC File: Writer Program

LOAD MAIN PROGRAM
HOME:I=PEEK( 176 )*256+PEEK(175)-2:POKE 10
4,INT(I/256) :POKE 103,I-INT(I/256)*256

- LOAD SUBROUTINES
HOME:POKE 103,1:POKE 104,8:PRINT "SUBROU

TINES LOADED..." ;CHR$(7)
RUN Listing2: EXEC File MERGE

MAIN$="":FORI=1T0%0 :MAIN$=MAIN$+CHR$ ( PEE
K(767+I)) :NEXT:PRINT CHR$(4);"LOAD ";MAI
N$

T=PEEK(176)*256+PEEK(175)-2:POKE 104, INT
(1/256):POKE 103,I-INT(I/256)%256
SUBR$="" :FORI=1T030: SUBR$=SUBR$+CHR$ ( PEE
K(798+1)) :NEXT:PRINT CHR$(4);"LOAD ";SUB

LOAD MAIN PROGRAM
HOME : I=PEEK( 176 )*256+PEEK(175)-2:POKE 10
4,INT(I/256) :POKE 103,I-INT(I/256)%256
LOAD SUBROUTINES

HOME : POKE 103,I:POKE 104,8

RUN.
Listing 3:1 EXEC File TITLE DEMO

R$
POKE 103,I:POKE 104,8

RUN
Listing 4: EXEC File MASTER MERGE

(continued)
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100 REM

110 REM DEMONSTRATION MAIN PROGRAM
120 REM

130 HOME

140 TITLE$ = "FIRST LINE OF TITLE"
150 GOSUB 10000

160 TITLE$ = "SECOND LINE"

170 GOSUB 10000

180 END

Listing 5: MAIN Program

10000 REM
10010 REM
10020 REM
10030 REM
10040 L = LEN (TITLES$)

10050 PRINT TAB (20 - L / 2);TITLE$
10060 RETURN

DEMONSTRATION SUBROUTINE TO
PRINT A CENTERED TITLE LINE

Listing8: SUBROUTINE File

1010 REM MENU DEMONSTRATION PROGRAM
1020, REM

1030 HOME

1040 REM ,

1050 REM DISPLAY THE MENU

1060 REM

1070 PRINT TAB( 10);"SUBROUTINE LIBRARY"
1080 PRINT TAB( 9);"USAGE DEMONSTRATION"
1090 INVERSE

1100 FOR I = 4 TO 14

1110 HTAB 5

1120 VTAR I

1130 PRINT TAB( 35)

1140 NEXT
1150 VTAB

RAM DEMO"
1160 VTAB

0 TITLES"
1170 VTAB
ORMAT"
1180 VTAB 11:
TLES"
1190 VTAB
TITLE"
1200 REM
1210 REM
1220 REM
1230 A$+" ENTER YOUR REQUEST NUMBER..."
1240 VTAB 22

1250 HTAR 5

1260 A$ + MID$S (A$,2) + LEFT$ (A$,1)
1270 PRINT A$

1280 FOR I = 1 TO 8

1290 X = PEEK ( - 16384)

1300 IF X> 128 THEN 1330

1310 NEXT

5: HTAB 7: PRINT "1) MAIN PROG
7: HTAB 7: PRINT "“2) DISPLAY 1
9: HTAB 7: PRINT "3) DIAMOND F
HTAB 7: PRINT "4) BLOCK TI

13: HTAR 7: PRINT "5) VERTICAL

REQUEST AND WAIT FOR INPUT

Listing 7 MENU Program

1320 GOTO 1240
1330 POKE - 16368,0

1340 X = X - 176

1350 REM

1360 REM DETERMINE WHICH PROGRAM TO
1370 REM APPEND SUBROUTINES TO AND

1380 REM THEN RUN THAT PROGRAM VIA

1385 REM THE EXEC FILE

1390 REM

1400 IF X = 1 THEN MAIN$="MAIN PROGRAM"
1410 IF X = 2 THEN MAIN$ = "TEN TITLES"
1420 IF X = 3 THEN MAIN$ = "DIAMOND"
1430 IF X = 4 THEN MAIN$="BLOCK TITLES"
1440 IF X = 5 THEN MAIN$ = “VERTICAL TIT
LE"

1450 IF MAIN$ = "" THEN PRINT CHR$(7):
GOTO 1240

1460 NORMAL

1470 REM

1480 REM POKE NAME OF MAIN PROGRAM INTO

REM LOCATIONS $300-$31E AND NAME
REM OF SUBROUTINE FILE INTO
REM LOCATIONS $31F~$33D
REM
K1 = 767:K2 = 798
SUBR$ = "SUBROUTINES
MAIN$ = LEFT$ (MAINS + "
",30)
1 T0 30
+ I, ASC (MID$(MAINS,I,1))
+ I, ASC (MID$(SUBRS,I,1))

1485
1490
1500
1510
1520
1530
1540

FOR I =
POKE K1
POKE K2
NEXT
HOME
PRINT CHR$(T)

PRINT CHR$ (4);:"EXEC MASTER MERGE"

1550
1560
1570
1580
1590
1600
1610

40
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16K RAM
Expansion Board

for the Apple II*
$195.00

e expands your 48K Apple to
64K of programmable
memory

e works with Microsoft Z-80
card, Visicalc, LISA ver 2.0
and other software

e ¢liminates the need for an
Applesoft* or Integer Basic
ROM Card

® switch selection of RAM or
mother board ROM
language

¢ includes installation and use
manual

¢ fully assembled and tested

Visa and MasterCard accepted

Shipping and handling will be added unless the order
v_ is accompanied by a check or money order
i N.C. residents add 4% sales tax

*Apple Il and Applesoft are trademarks of Apple
Computer, Inc.

I —

ANDROMEDA

INCORPORATED“

P O. Box 19144
Greensboro, NC 27410
(919) 852-1482 )

**Formerly Andromeda Computer Systems

No. 31 - December 1980
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““The Best’’?

The BEST OF MICRO — Volume 3
Just in time for Christmas Giving (and receiving)!

The most substantial MICRO articles — 320 pages organized by major micro-

computers. (Covers June 1979 through May 1980)

Suggested Retail — $10.00 US and Canada

AIM/SYM/KIM: Sharpen Your AIM * AIM 6522 Based Frequency Counter « Symbol Table Sorter/Printer for the AIM Assembler % A Perpetual Calendar Printer for
the AIM = A Formatted Dump Routine for the AIM 65 % A Complete Morse Code Send/Receive Package for the AIM 65 » An AIM-85 Notepad » Extending the
SYM-1 Monltor # SYM-1 BASIC “GET” Command % SYMple Memory Expansion » SYM-1 Staged Loading Technique for Segmented Programs % Expanding the
SYM-1... Adding an ASCII Keyboard %« Time of Day Clock and Calendar for the SYM-1 « SYM-1 Tape Verification « SYM-1 6532 Programmabie Timer x Dual Tape
Drive for SYM-1 BASIC % SYMple BASIC Data Files % The First Book of KIM — on a SYM » Expand KIM-1 Versatllity In Systems Applications » KiM-1 Tape
Recorder Controller + Card Shuffling Program for KIM-1 « EPROM for the KIM % KIM Scorekeeper » KIM — The Tunesmith % Parforming Math Functions in
Machine Language » Clocking KIM » APPLE: The APPLE Stripper % Search/Change In Applesoft x* Assembly Language Applesoft Renumber % Data Statement
Generator « Applesoft Renumbering * Common Variables on the APPLE Il * How to do a Shape Table Easily and Correctly! » A Hi-Res Graph-Piotting
Subroutine in integer BASIC for the APPLE JI & APPLE 1l Hi-Res Picture Compression # Define Hi-Res Characters for the APPLE | # An EDIT Mask Routine in
Applesoft BASIC % Lower Case and Punctuation in APPLESOFT » Bl-Directional Scrolling « Tape Execute File Create and Use » KIM and SYM Format Cassette
Tapes on APPLE Il « A Digital Thermometer for the APPLE It %« The Color Gun for the Apple i « APPLE il Speed Typing Test With input Time Ciock » Alarming
APPLE * Life in the Fast Lane  Sorting with the APPLE Il « Sweet-16 Programming Using Macros « What's Where in the APPLE » Disassembling the DOS 3.2
* Intercepting DOS Errors from Integer BASIC » Applesoft Il Shorthand « APPLE Il Fioating Point Utility Routines « OSl: Challenger | Cassette Techniques
Tokens » OSi BASIC in ROM » Shorthand Commands for Superboard H and Challenger C1P BASICs # Polling OSi's Keyboard « OSI Fast Screen Erase under
BASIC » Graphics and the Challenger C1P # A Large Digit Clock * Plotting and Moving Characters « Hypocycloids * Some Useful Memory Locations and
Subroutines for OS! BASIC in ROM & Structured BASIC Editor and Pre-processor x Streamlining the C2-4P & A Real-Time Clock for OSI Disk Systems « How Do
You Connect Peripherals to Your Superboard [l » If You Treat It Nicely It Won't Byte » PET/CBM: Case of the Missing Tape Counter * Relocating PET BASIC
Programs % MQVE (T: Relocating PET Source Programs and Object Code « A Machine Language Screen Print Program - for the Oid {or New) PET » A 80X80 Life
for the PET « Speech Processor for the PET % Stop That PET! » Boolean Equations Reduced on the PET w Reading Pet Cassettes Without a Pet % Hooking PET
to Ma Bell « PET Cassette I/O  Plotting a Revolution # New and Better PET User Port Printer Routines #« Multiplexing PET’s User Port « An Addltional {O
Interface for the PET » GENERAL: Replace that PIA with a VIA % To Tape or Not to Tape: What Is the Question? w 6522 Timing and Counting Techniques «# Why a
PET, APPLE, 6502 BASIC Compiler? A Simple Explanation # The Binary Sort # Beginning Boolean: A Brlef Introduction to Boolean Algebra for Computerists »
Subroutine Parameter Passing » Program Checksum Calculator ‘A Simple Temperature Measurement Program and Interface »

At Your MICRO Computer Dealer Now
* Complete your collection—ask about ‘Best of’ 1 and 2 *

If your dealer does not stock MICRO, you may order direct. All orders must be pre-paid or COD.
{No foreign COD’s please)

‘US/Canada Foreign
(Surface) (Surface — Air)
Volume 1 7.00 700 — 10.00
Volume 2 9.00 9.00 — 13.00
Volume 3 11.00 11.00 — 16.00

All prices quoted are U.S. dollars and include shipping and handling. Orders shipped on date received. Send

orders to:

P.O. Box 6502
Chelmsford, MA 01824
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- INNCROSCOPE

Number 5

PBASIC-DS VERSION TWO™

1. Microcomputers which can use product: PBASIC-DS VERSION TWO was written to be used with all Apple
Computers.

2. System hardware requirements: The Apple | Computer should have either 32K or 48K of installed RAM. One disk is
required. The program will output to a printer if desired. Thus, a printer is an optional item.

3. System software requirements: The Apple il Computer should have Integer BASIC and also Applesoft floating point
BASIC. The fioating point BASIC may be either in the RAM or ROM version.

4. Product features: PBASIC-DS makes possible the use of structured programming techniques. Structured program-
ming permits the development of large BASIC programs in either the integer or floating point version. It provides four (4)
special logic features which facilitate structured programming: (a) Two Way Conditional Test; (b) Multi-Way Conditional
Test; (c) Loops — |. Test Before Loop and |l. Test After Loop; (d) Subroutines.

5. Product performance: The system runs well. The disk contains two (2) programs. On command, they both compite,
load and run, producing good results. The user is kept advised of the program actions.

6. Product quality: The disk and manual are of good quality with timely interactive advice.

7. Product limitations: The PBASIC system does much that was not possible in BASIC. For what it does, there does not
seem to be any shortcoming.

8. Product documentation:. The documentation is printed and bound. The material is well organized and easily
readable. The manual contains 17 pages consisting of summaries, explanation of principal features and appendices. The
manual explains the concepts of structured programming and provides diagrams to characterize important logic
mechanisms. Five (5) figures show representative program action. The disk contains two (2) programs to illustrate
special PBASIC facilities, ''Quicksort’” and “Even’’.

9. Speclal user requirements: it the user has had any prior experience with FORTRAN or PASCAL he can readily ap-
preciate the power and desirability of structured programming. Still, no supplementary langauge familiarity is required.
The principles involved are well explained in the manual.

The compiler action of PBASIC is very welcome. The organization of a new program is well tested before an attempt
is made to execute the program with data.

10. Price/teature/quality evaluation: PBASIC is reasonably priced ($35.00). The manual, disk and mailing obviously
represent some real costs. Apparently the price of PBASIC is based on the expected distribution of several hundred
copies.

11. Additional comments: Anybody who has tried to convert a simple FORTRAN program to run in BASIC can
appreciate the need for PBASIC-DS. This system gives you several sorely needed logical manipulations; it cleans up and
indents the listings and it compiles the program into a RUN-ready BASIC program. This system is in its second offering.
Where possible, the editing and compiling are done in RAM, greatly hastening the compile and loading process. Being a
second generation system shows up in many of the convenience features that are implemented in the Command
Glossary provided to actuate the system.

Systems like PBASIC-DS can do much to improve the professional organization of hobbyist programming efforts.
12. Reviewer: Gordon Thompson, P.E., 724 Kewanna Avenue, Pittsburgh, PA 15234,

13. Manufacturer: Decision Systems, P.O. Box 13006, Denton, TX 76302.
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Speed up your PET programming with The BASIC How Toolkit makes your programming easier:

Programmer’s Toolkit;* now only $39.95. FIND locates and displays the BASIC program lines
Don't waste valuable programming time if there's an that contain a specified string, variable or keyword.
easier way to go. Here it is: The BASIC Programmer’s If you were to type FIND A$,100-500, your PET's screen
Toolkit, created by Palo AltoICs, would display all lines between line numberg®

a division of Nestar. The Toolkit is a 100 and 500 that contain A$. ¥

set ofdstlper rL))rogratr;:ming aidij de- lncrease RENUMBER renumbers theentire
signed to enhance the writing, de- rogram currently in your PET.
bugging and enhancing of BASIC Prod u etar

You can instantly change

programs for your PET. all line numbers and all
The BASIC Program- references to those

mer's Toolkit has two numbers. For instance,
kilobytes of ROM firm- to start the line numbers

ware on a single chip. with 500 instead of 100,
This extra ROM store lets you avoid just use RENUMBER 500.
loading tapes or giving up valuable r HELP is used when your program
RAM storage. It plugs into a socket stops due to an error. Type HELP

inside your PET system, or is mount-
ed on a circuit board attached on
the side of your PET, depending on
which model you own.

There are basically two versions of
PET. To determine which Toolkit you
need, just turn on your PET. If you
ee ***COMMODORE BASIC**
your PET uses the TK-80P Toolkit.
if you see ###COMMODORE
BASIC###, your PET uses the
TK-160 Toolkit. Other versions of
the BASIC Programmer’s Toolkit
are available for PET systems
that have been upgraded
with additional memory.

and the line on which the error
occurs will be shown. The erroneous

portion of the line will be indicated
in reverse video on the screen.

These simple commands, and the other
seven listed on the screen, take
the drudgery out of program
development work. And for a very
low cost. The BASIC Program-
mer's Toolkit costs as little as
$39.95, or at most, $59.95.

Get the BASIC Programmer's
Toolkit and find out how quick
and easy program development _
can be. See your local PET
dealer or send this coupon in
today.

PALO ALTO ¥Cs

A Division of Nestar Systems. Incorporated

c: cammodors

The Toolkit is fully assembiled.
It is not a kit and requires no
special tools to install.

PET™ is a trademark of
Commodore Business
Machines, Inc. The BASIC
Programmer's Toolkit™

is a trademark of Palo
Alto ICs, a division of
Nestar Systems, Inc.

| want to save
programming
time and money.
Send me The BAS!C Programmer’s Toolkit that will give Please include the amount of the Toolkit, plus $2.50 for

Dealer inquiries invited.

E my PET 10 new and useful commands. shipping and handling. Please allow 4-6 weeks for delivery. E
| i et N
: - | 1 S '
: Qy. TK-80P Toolkit(s) @ $59.95each SEND TO: ;
:  Want to charge it? Call (415) 493-TOOL, or fill out the Name ;
= form below. :
i Enclosedisa 0 moneyorder [ check Address :
E (If charging): O Bill VISA O Bill Master Card. City State Zip E
E Charge Card Exp. Date Phone E
2 MAIL TO: Palo Alto ICs :(
2 Master Card Interbank Number. A Division of Nestar Systems, Inc. H
: 430 Sherman Avenue .
»  Signature Palo Alto, CA 94306 E
E (415) 493-TOOL '
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A TIME SAVING
UTILITY PROGRAM
FOR PET BASIC FILES

Use this data-stuffing program
on your PET to create a large
file system or to expand your
present data base—without
going to a second cassette.

Roger C. Crites
11880 Rio Grande
St. Louis, MO 63138

Stand-alone data bases, for such
applications as recipe files or phone
directories, are often based on packed
data statements. The preparation, or
extension, of such data statements can
be expedited with STUFFIT—the data
stuffing program. Incorporated within a
file program, STUFFIT takes over when
you wish to build, or expand the data
base. .

Upon entry, STUFFIT displays
““DATA ENTRY MODE' in reverse
field, and the number of bytes of RAM
free. A nonblinking cursor appears
about halfway down the screen and
data to be stored is simply typed in.
The delete key may be used in the
usual way to correct errors. When the
return key is pressed, STUFFIT assigns
a line number, applies the ""DATA"
key word, and programs the new data
statement. The number of bytes free is
updated, to keep you informed of the
remaining memory space. If the line ex-
ceeds the 80-character input buffer
allowed by PET, STUFFIT supplies an
automatic return, and adds an asterisk
to the data statement to indicate a con-
tinuation to the next data line number.
The data line number and basic key
word are applied and the new data
statement is stored in a completely
transparent fashion. The operator
simply types in the information he
wishes to be stored.

Line 410 clears the screen, displays
the amount of free memory, and posi-
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tions the cursor. Line 415 turns the
video on if it is off. Line 420 gets a
character from the keyboard. This
character is tested to see if it is a car-
riage return or an escape (lines 430 and
435). If it is neither, it is added to the
input string. The length of the input
string is checked to make sure it will
not exceed the 80-character limit. Line
450 outputs the current line to the
screen and loops back to get the next
character. If the input character is a
return, the program jumps to line 460,
which reads the last data line number
and increments it. Line 465 shuts off
the video, for appearances, and line 470
positions and prints the input data
string on the now dark screen. Line 480
prints the new line number in a data
statement. Line 490 prints a direct
GOTO command and repositions the
cursor so that when the end statement
{line 510} is executed, and the program
stops, the cursor will lie on the new
data line printed by line 470.

Line 500 performs the magic. It tells
the PET that the return key has been
hit three times. Since the program has
stopped, the PET is now in the direct
command mode. The screen is blank
but the data statement containing the
current line number, the line of data to
be stored, and a direct GOTO have
been printed on the screen. The PET
thinks that these lines have been
punched in by hand, and the screen
editor dutifully passes these lines to
BASIC, which modifies the program ac-
cordingly. The current line number and
the new data are thereby automatically
programmed. The direct GOTO is ex-
ecuted, getting STUFFIT running
again, collecting input for the next
cycle.

On a stand-alone basis, STUFFIT is
useful for loading data statements in
non-file programs. When writing any
program that requires extensive data, I
load STUFFIT and use it to enter the re-
quired data. I then erase STUFFIT from

MICRO - The 6502 Journal

memory, leaving the data statements,
and proceed with the rest of the pro-
gram. STUFFIT could, of course, be
modified so that when the escape
character is hit, it erases itself.
However, it is sufficiently short so that
manually punching in its line numbers
is not very time consuming.

Although very useful in this mode,
STUFFIT was written to provide a flex-
ible data entry module for use within
BASIC file routines. Specifically, it is
intended for use where fast bulk storage
disks are not available. It enables the
user to rapidly enter new data, and then
return to search, sort, or process func-
tions without stopping the program.
Upon filing additional data, the pro-
gram is simply saved on cassette tape.
Since STUFFIT automatically appends
the new information as data
statements, full file support is main-
tained with a single cassette deck.

To illustrate the symbiotic relation-
ship between STUFFIT and a file
program, consider the following—
PERSONAL DIRECTORY. This pro-
gram was written to provide a business
file, containing various subcontractors
and professional services. It should
serve to illustrate the fundamental pro-
cess, and could easily be modified to
provide a custom stand-alone data file
for small systems without disk sup-
port.

This directory program will search
by name or occupation. Under occupa-
tion, any additional pertinent informa-
tion [up to 256 characters] may be
stored and retrieved. Searches are based
on left-justified string comparison, that
is, a search for SM would find Smith,
Smothers, and anyone else with a name
starting with an SM. A search under
occupation for PL would turn up
Plumber, Plastic Dealers, etc. Of
course, a search’ for Plumber would
only find Plumbers, as a name search
for Smith--Joe would only find Joe
Smith.
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When run, the program asks you to
choose between data entry mode and
search mode. A backslash is the escape
character for either mode. If data entry
is selected, the program jumps to
STUFFIT (at line 400). To facilitate
editing filed information, STUFFIT is
slightly modified to add the data line
number of each data statement to the
information stored in that statement.
This is done transparently. The only
impact to the programmer is to reduce
the number of characters that may be
entered before an automatic return is
executed. Names, phone numbers,
occupations, addresses, and
miscellaneous information are simply
typed in. STUFFIT functions as
previously described, appending the
new information as data statements.
When the new information is filed, an
escape (backslash) returns the program
to the mode selection sequence. If the
search mode is selected, the program
jumps to line 200. This routine asks
you to select a name search or an oc-
cupation search. Upon receiving the
desired name or occupation, the pro-
gram jumps to a search subroutine at
line 1000. This short subroutine per-
forms the actual search. It also checks
for the presence of an auto-return flag
(asterisk] and joins sequential data
statements as necessary, to reproduce
the original data string.

The results of the search are passed
back to the main routine for display.
Upon reaching the end of the file, the
program pauses to allow the displayed
data to be used. At this point, hitting
any key returns the program to the start
of the search routine. A backslash will
terminate the search mode and return
the program to the mode selection
sequence. A backslash in the mode
selection sequence will stop the
program.

If the amount of information to be
filed is large, it may be necessary to
create two or more volumes: separate
tapes. For instance, a name file could
be broken into Volume 1, A through M,
and Volume 2, N through Z. The
amount of information that can be
stored in one volume depends entirely
on available memory.

STUFFIT and packed data
statements allow the user of a PET
[without disk drive or second cassette)
to achieve much of the utility of larger
disk-based systems—at least insofar as
phone directories, recipe files, book in-
dex files, etc. are concerned. STUFFIT
also presents and illustrates a method
of altering a program interactively
while it is running.
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Listing 1

5 REM*#%%¥ DRRSONAL DIRECTORY ¥¥¥*¥¥
10 ? "es"TAB(10)"rvPERSONAL DIRECTORY"

30 ? TAB(9)"
40 ? TAB(9)"SEARCH & DISPLAY";TAB(29)"s"
:?

60 ? TAB(9)"ENTER NEW DATA";TAB(29)"I":?

70 ? TAB(9)"ESCAPE(ANY MODE)";TAB(29)"\"
:?

90 GET A$:IF A$="" GOTO 230
100 IF A$="S" GOTO 200
120 IF A$="I" GOTO 370
130 IF A$="\" THEN END

140 GOTO 90

200 REM*¥** SEARCH & DISPLAY **¥

210 ?"csrvSEARCH & DISPLAY":?:7:RESTORE:
READ LL

.)220 ?"SEARCH BY NAME(N) OR OCCUPATION (O
f’"

230 GET A$: IF A$="" GOTO 230
235 IF A$="\" THEN RUN
240 IF A$="K" GOTO 270
250 IF A$="0" GOTO 280
260 GOTO 230
270 ?:?:INPUT"NAME PLEASE";M$:GOTO 290
280 ?:?:INPUT"OCCUPATION";M$
290 GOSUB 1000 :REM*** GO SEARCH **%

300 IF F%<>1 GOTO 325
310 ?:? N$;TAB(23)"PHONE"PS$
320 ? 0$:PRINT"FILE LINE NO."L$:?

325 IF FE%=1 THEN ?"rvEND OF FILE":GOTO3

40 _

330 ?:?:GOT0290:REM* CONTINUE SEARCH *
350 GET A$: IF A$="" THEN 350
360 GOTO200
370 ?"csrvDATA ENTRY MODE":7:%

380 ?"DATA MUST BE ENTERED IN THREE FIEL
DS:" ,

386 ?:?"FIRST- NAME(LAST NAME FIRST)"
388 ?"SECOND- PHONE NUMBER"

390 ?THIRD- OCCUPATION & MISC. INFO."
392 ?:?:?:2"FIELDS MUST BE SEPARATED WIT
H A coMMA"

394 ?:?"NO COMMA'S ALLOWED WITHIN A FIEL

D"

398 GET A$: IF A$="" GOTO398

400 REM*#¥%# STUFFIT HRRER

410 ?"csrvDATA ENTRY MODEof -"FRE(O)"BYT

ES FREE":?"ch[10cd]":?" "

415 POKE 59409,60

420 GET A$: IF A$="" GOTO 420 (Continued)
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These programs are written for the
2.0' BASIC ROMs. Substitution of line
500 in PERSONAL DIRECTORY will
allow it to run with the 3.0 BASIC

(Listing 1 continued)
430 IF A$=CHR$(13) GOTO0460

e

L

435
440

445 R$=R$+"*":GOTO 460 ,

450 .?"Ch[ 1 Ocd]u :?R$"_" :COTO 420 POKE 624,13 : POKE 625,183
460 RESTORE:READ N:N=N+10 Also remove lines 15 and 65 from
465 POKE 59409,52 STUFFIT. 3.0 BASIC doesn't support
470 ?"chcdecded"N"DATA"N","R$ screen blanking.

480 ?"10000 DATA"N : -

490 ?"GOTO 410" :?"ch" WANTED!

500 POKES525,3%:POKES27,1%:POKES28,13:POKE Good Articles

IF A$="\" THEN RUN
R$=R$+A$:IF LEN(R$)<59 GOTO 450

ROMs.
500 POKE 158,3 : POKE 623,13 :

529,13 - and Good Photos
510 END - j_i MICRO Pays Very Well!
1000 REM**¥* SEARCH ROUTINE %**¥ ‘

1010
1015
1020

READ L$:REM GET LINE NO.
F%=0:FE%=0:1FVAL(L$)=LL THEN FE%=1
READ N%,P$,0$

1030 IF RIGHT$(0$,1)="%*" GOTO1080
1040 IF A$="N" AND M$=LEFT$(N$,LEN(M$))
THEN F%=1:RETURN

1050
THEN
1060
1090
1100

IF A$="0" AND M$=LEFT$(0$,LEN(M$))
F%=1:RETURN

IFVAL(L$)=LL THEN F%=0:FE%=1:RETURN
READ C3$:0$=LEFT$(0$,LEN(0$)-1)+C$

1000C DATA 10000

P

tion.

PROGRESSIVE COMPUTER SOFTWARE
405 Corbin Rd., York, Pa. 17403
(717) 845-4954

SOFTWARE:HARDWARE-SYSTEMS

CUSTO

C you to peek at the
APPLE & HYDE latest collection of
software and
ANNOUNCING! hardware products
DISK HEAD
CLEANING KIT

Designed to professionally clean
your HDE or APPLE 5-1/4” disk
unit heads without disassembling
the drive. Available soon for HDE

Complete kit for many
cleanings — order now!

$24.95

GOTO 1030
I MR. RAINBOW

announces...

our all new 1980

M PROGRAMMING catalog and prompts

Write or call today
for your free 1980
catalog.

Q=-
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fr% Skyles Electric Works

‘ ' A
“\-’5 BASIC Programmer’s, Toolkit®, Disk-O-Pro®, Command-O®

For PET® Owners Who Want More Fun
And Fewer Errors with Their Programs

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

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

BASIC Programmers Toolkit™ commands

AUTO:¢ DELETE*¢ RENUMBER®? HELP=¢ TRACE®¢
STEP:¢ OFFe¢ APPEND*¢ DUMP<¢ FINDe¢

BASIC Programmers Disk-O-Pro™

CONCAT®® DOPEN®® DCLOSE®* RECORD®® HEADER®:® COLLECT®®
BACKUP®® COPY®&® APPEND®® DSAVE®® DLOAD®: CATALOG?®®®
rename® SCRATCH®: DIRECTORY®%® INITIALIZE®® MERGE®S EXECUTE®®
SCROLL®¢ OUTed SETe¢ KILL:¢ EATe¢ PRINT USING® SEND®s BEEP®S

RUN APPEND “INPUT™

2DIVISION BY ZERO ERROR IN 500 PRESS PLAY ON TAPE #1

READY. oK

HELP

500 J = SQR(AB/ %) SEARCHING FOR INPUT
FOUND INPUT
APPENDING

READY

NOTES:

ed — a program editing and debugging command

B80 — a BASIC command also available on Commodore CBM® 8016 and 8032 computers.
BS — a Skyles Electric Works added value BASIC command.

BASIC Programmers Toolkit® is a trademark of Palo Alto IC's.

BASIC Programmers Disk-O-Pro®, Command-O® are trademarks of Skyles Electric Works
PET®, CBM® are trademarks of Commodore Business Machines.

Phone or write for information. We'll be delighted to answer any questions
and to send you the complete information package.

231 E South Whisman Road

1 Mountain View, CA 94041
Skyles Electric Works | Mountain Tiew )
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ff? Skyles Electric Works

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

For CBM™® Owners Who Want More Fun
And Fewer Errors with Their Programs

Here are nineteen commands you'll need, on a single chip you can install in two
minutes without tools, on any CBM or CMB system. 4KB of ROM firmware on
each chip with a collection of machine language programs available from the time
you turn on your PET to the time you shut it off.

For CBM 8016 and 8032

BASIC Programmers Command-O®

AUTO=¢ DUMP=¢ DELETE®¢ FIND*¢ (improved) HELP¢ KILLe¢ OFF<¢
TRACE®¢ (improved) RENUMBER:¢ (improved) INITIALIZE®S MERGE®S MOVE®S
EXECUTE®S SCROLLe¢ OUTe¢ SETe¢ SEND®s PRINT USING®s BEEP®s

Section A Section 8 Section D

MERGE D1 “BUY NOW-" 580 BA-BA 1

. 590 RA - 123°5%/92 + BA*10
55225,'2"‘; FOR MEMCMP 600 IF BA - 143 THEN 580

610 RETURN

READY 620 C$ - "PROFIT $#, ## #.# # DAILY"
RENUMBER 100, 10 630 PRINT USING CS, PI
READY 640 D$ - "LOSS $S¢, ###.## DAILY"
FIND BS 650 PRINT USING DS, LI

110 PRINT USING AS, T, 33 + C$ - DS AUN
260 3 - "NOW IS THE TIME" PROFIT $1. 238.61 DAILY
READY LOSS § 000 DALY

READY

100 GOSUB 180
105 PRINT USING C3, A, BS
130 INPUT “TIME", D$
131 INPUT "DAY", ES
160 IFB- -C THEN 105
180 FOR X -1T09
183 PRINT Y(X):NEXT
184 RETURN
200 1-X/19
READY

AENUMBER 110, 10, 105-184

READY

LIST
100 GOSUB 150
110 PRINT USING C$, A, BS
120 INPUT “TIME", DS
130 INPUT “DAY", ES
140 IFB- -C THEN 110
150 FOR X =1T08
160 PRINT Y(X):NEXT
170 RETURN
200 1=X/19

READY

Section C

180 FOA A - 4096708191 TJOKEA, B:8 8-1:PRIN
T B:IFB -255 THEN 8:B- 255:PRINT B

TRACE

PRICES:
BASIC Programmers Toolkit® (chip only) $40.00
BASIC Programmers Disk-O-Pro® (chip only) $75.00
BASIC Programmers Command-O® (chip only) $75.00
Interface boards {needed sometimes) : $20.00-$50.00
Instruction Manual (with redeemable $5.00 coupon) $5.00
Shipping and handling $2.50 USA/Canada, $10.00 Europe/Asia
California residents please add 6% or 6-1/2% sales tax as required
Reserve your Disk-O-Pro, Command-O today

Toolkit® immediate delivery, Disk-O-Pro delivery in December, Command-Q delivery in January

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

(415) 965-1735

231 E S-outh. Whisman Road
L Skyles Electric Works IMountam View, CA 94041 |
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DR DOBBS OURNALof

8OMPUTER

listhenics )rthodontia
Running Light Without Overbyte

Twelve Times Per Year $21/1 Year — $39/2 Years

Recent issues have included:

ZX65: Simulating a Micro
EXOS-6500 Software Development Tool Kit
6502 Assembler— Pet 8K-32K
A Note on 6502 Indirect Addressing

The C Programming Language

What you see is what you get.

To subscribe, send your name and address to Dr. Dobb’s Journal,
Department V4, Post Office Box E, Menlo Park, CA 94025.
We'll bill you.

Y
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New Publications

Mike Rowe

New Publications

P.O. Box 6502
Chelmsford, MA 01824

This column lists new publications
received for review and also reports on
pertinent publication announcements
received from book and periodical
publishers. Some works mentioned
here may be reviewed by MICRO at a
later date.

Programming & Interfacing the 6502,
With Experiments by Marvin L. De-
Jong. The Blackburg Continuing
Education Series, Howard W. Sams &
Co., Inc. (4300 West 62nd St., In-
dianapolis, Indiana 46168), 414 pages,
paperbound.

ISBN: 0-672-21651-5 $13.95
A book for both 6502 microcomputer
novices as well as for knowledgeable
6502 users who want to know more
about 6502-based systems available
today.

CONTENTS: Part I: Programming the
6502. Introduction to Microcomputers—
Objectives; Introduction; What is a
Microcomputer?; The 6502 Microprocessor;
Introduction to Experiments; Experiments 1
through 3. Writing and Executing Simple
Programs Using Data Transfer Instruc-
tions—Objectives; Introduction;
Microcomputer Instructions; Addressing
Modes; The Microcomputer Program; A
Simple Program; Writing a Program;
Loading and Executing a Program; The BRK
Instruction; The Single-Step Mode; In-
troduction to the Experiments;
Experiments 1 through 7. Simple Input/
Output Techniques—Objectives; Introduc-
tion; Input/Output Ports; I/O Ports and
Data Direction Registers; I/O Port Symbols;
Input/Qutput Programming; JMP Instruc-
tion; INC and DEC Instructions; INX, INY,
DEX, and DEY Instructions; Introduction to
the Experiments; Experiments 1 through 8.
Logical Operations—Obijectives; Introduc-
tion; Logical Operations; AND, ORA, and
EOR Instructions; Using ORA, AND, and
EOR Instructions to Control Bit Values;
Other Uses of Logical Operations; Introduc-
tion to the Experiments; Experiments 1
through 6. Arithmetic Operations—Obijec
tives; Introduction; 6502 Processor Status
Register; Flag Modification Instructions;
ADC Instruction; Multibyte Addition;
Decimal Addition; Twos Complement
Arithmetic; Signed Number Arithmetic;
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Signed Arithmetic and Overflow Status Bit;
Experiments 1 through 5. Branches and
Loops—Objectives; Introduction; Branch
Instructions; Modifying the Processor
Status Register; Branching; Comparison In-
structions; Bit Test Instruction; ASCII to
Hexadecimal Conversion; Using Branch In-
structions for Time Delays; Introduction to
the Experiments; Experiments 1 through 6.
Register-Shift Instructions—Obijectives; In-
troduction; Getting Acquainted With
Register-Shift Instructions; A 4-Bit
Multiplication Program; An 8-Bit
Multiplication Program; Hex to ASCIL
Decimal to Hexadecimal, Hexadecimal to
Decimal; Experiments 1 through 8. Indexed
Addressing—Objectives; Introduction;
Absolute Indexed Addressing; Zero-Page
Indexed Addressing; Data Tables; Code
Conversion Programs; Multiple-Byte
Arithmetic; Indirect Addressing; Indirect
Indexed Addressing Mode; A Simple
Monitor; Indexed Indirect Addressing; In-
troduction to the Experiments; Experiments
1 through 7. Subroutines, the Stack, and In-
terrupts—Objectives; Introduction;
Subroutines; The Stack; Nested
Subroutines; Use of the Stack for Storage;
Interrupts; Experiments 1 through 7. Inter-
val Timers—QObjectives; Introduction; 6530
Interval Timer; 6532 Interval Timer; 6522
Interval Timers; using T2 Timer as a
Counter; Using T1 Timer; Precision Timing
Program; Using T1 Timer to Implement
Frequency Counter; Making Music Using
T1 Timer; Experiments 1 through 8. Part II:
Interfacing the 6502. Address
Decoding—Obijectives; Introduction; Ad-
dress Decoding; Address Decoding for R/W
Memory; I/O Port Address Decoding;
Address Decoding Circuit for 6522 Inter-
face; 6502 Instructions and Device Select
Pulses; Introduction to the Experiments;
Experiments 1 through 5. Control Signals,
Ouput Ports, and Applications—Objectives;
Introduction; Clock Signals, ¢y [IN], ¢,
(OUT)], and ¢2{OUT]; R/W Control Signal;
Using Control Signals for an Output Port;
Memory-Mapped, Latched Hexadecimal
Display; Memory-Mapped Digital-to-
Analog Converter and an Application to
Music Synthesis; Other Control Pins on
6502; Experiments 1 through 5. Data Bus,
Buffering, and Applications—Objectives;
Introduction; Why Buffer!; Memory-
Mapped Analog-to-Digital Converter; An
ASCI Keyboard Input Port; Experiments 1
through 5. Applications—Introduction;
Digital-Analog and Analog-Digital Conver-
sion Using the KIM-1; Employing the KIM-1
Microcomputer as a Timer and Data Log-
ging Module; Employing the KIM-1 as a
Precision Keyer and Automatic Message
Sender; Catching Bugs With Lights: A Pro-
gram Debugging Aid; Lunar Occultation of a
Star. Appendix A: Decimal, Binary, and
Hexadecimal Number Systems-—-Objec-
tives; Introduction; Numbers; Decimal
Numbers; Binary Numbers; Bits, Bytes, and
Nibbles; Hexadecimal Numbers; Exercises;
Exercise Answers. Appendix B: Instruction
Set Summary. Appendix C: Microcomputer
Technical Data. Appendix D: Pin Con-
figuration of Frequently Used SN7400-
Series Chips. Appendix E: Pin Configura-
tion of 81L897. Index.

MICRO - The 6502 Journal

Microprocessor Systems Engineering
by R.C. Camp, T.A. Smay, and C.J.
Triska. Matrix Publishers, Inc. {30 NW
23rd Place, Portland, OR 97210), 1979,
viii, 642 pages, hardbound.
ISBN: 0-916460-26-6 $29.95
An introduction to microprocessors for
students of electrical engineering.
Focuses on the AIM-65 microcom-

puter, based on the 6502
microprocessor.
CONTENTS: Introduction to Micro-

computer-based Design—Evolution of the
Microcomputer; Microprocessor Applica-
tions; Engineering Design of Micro-
computer-Based Products; Educational
Demands Created by the Microprocessor;
Objectives of this Book. General Aspects of
Microprocessor-Based Systems—Micro-
processors and Microcomputers; Classifica-
tion of Computers and Computer Systems;
General Features of Microcomputer-Based
Systems; Information Flow in Microcom-
puters; Central Processor Hardware
Elements; Addressing Modes; Micro-
processor Instruction Sets; Microprocessor
Word Length; Symbolism in Digital Com-
puters; Arithmetic Operations in
Microcomputers; Interrupts and
Subroutines; Technological Factors in
Microprocessors. The 6502 Microprocessor
and Peripheral Parts—Introduction to 6502;
Programming Model; Data Paths; Concept
of Operation of 6502 Instructions; Com-
plete Description of Operation Codes; 6502
Specifications; Peripheral Interface Chips;
Example Problems. Software Aids—-
Introduction; The Software Design Process;
Elements of Program Translation; Text
Editors; Simulators; Special Program Debug
Features; In-circuit Emulation; Logic State
Analyzers; Prom Programmers. Microcom-
puter Interfacing and System Design—-
Introduction; Guidelines for System
Design; Miscellaneous Advice on System
Design; Interfacing Examples; Input;
Output-TTL, Speed, Bits, Serial Parallel
Conversions; Address Maps and Organiza-
tion; Memory and 1/0 Selection; System
Design Examples. Introduction to the 6502
Microprocessor—Introduction; Principal
Characteristics; Some 6502 and 6800 Dif-
ferences; 6800 Programming; Electrical
Characteristics of the 6800; 6800
Microcomputer Example; Example Prob-
lems. Introduction to 8080 Micro-
processor—Characteristics; 8080
Architecture and Programming Model; Data
Paths; 8080 Instruction Set; 8080 Example
Program; Electrical Characteristics of the
8080. A Case Study—The AIM
65—Introduction; Memory Interfacing;
LED Display Interface; Keyboard Interfac-
ing; Printer Interface; Teletype Interface;
Interrupt Handling; User Port Interfacing;
Monitor Subroutines. A: A 6502 Based
Microprocessor—The AIM-65; B: The
System 65—A 6502 Development System;
C: 2’s Complement Arithemetic in the
6502; Index.
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Versallriter
Wh

at is VersaWriter?
VersaWriter is an inexpensive drawing
tablet for the APPLE Il that lets you
trace a picture and have it appear on
TV display.

VersaWriter is a comprehensive
software drawing package which lets
you color in drawings with over 100
different colors.

VersaWriter is a shape compiler that
converts anything on the screen
automatically into a standard shape
table.

VersaWriter is a text writer for labeling
pictures with text in six colors and
five sizes. Use English or Greek,
upper or lower case letters.

VersaWriter is much more! Draw with
brush, create schematic drawings,
compute area and distance, edit pic-
tures, save, recall and more.

VersaWriter requires ROM APPLESOFT

and 48K memory.
$249 Suggested Retail

UNIQUE OFFER

Send us YOUR disk and $1. We will promptly

return

the disk with a slide package of 10

color pictures drawn with VersaWriter.

O

a

DEALER INQUIRIES INVITED.

Enclosed is $1 and my disk.
Send me the slide package.
Send more information including
VersaWriter dealers in my area.

NAME

ADDRLESS

|
l crly

STATE zZipP

L i 4 i 771717 1 F 1 0 J F 7 1|
Send To: Versa Computing, Inc. ® 887 Conestoga Circle » Newbury Park, CA 91320 ¢ (805) 498-1956

No. 31 - December 1980



