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SPEC IAL . Additional 10% off on all CBM hardware

INTRODUCING
row © PET RABBIT casserre

The PET RABBIT contains high-speed cassette routines,
auto-repeat key feature, memory test, decimal to hex, hex
to decimal, and other features. Coexists with the BASIC
PROGRAMMERS TOOLKIT. Works with 3.0 ROMS
(New) and new style cassette deck.

Cassette versions configured for $1800, $3000, $3800,
$7000, and $7800. {3.0 ROMS only)
Cassette and manual — $29.95

ROM version configured to plug into P.C. board at $A000.
{Specify 3.0 or 4.0 ROMS)
'ROM and manual — $49.95

FREE ROM RABBIT wifh purchase of 8K PET and tape
deck. C
SPECIAL - ROM RABBIT and cassette deck —only $134.95

MACRO ASSEMBLER

AND

TEXT EDITOR

Macro and conditional assembly, string search and replace,
10 char./label, AUTO line numbering. MOVE, COPY,
DELETE, NUMBER, and much more 20+ commands, and
20+ pseudo ops.

PET cassette version {ASSM/TED) — $49.95.

(Specify 2.0, 3.0, or 4.0 ROMS.)

PET disk version (MAE) — $169.95

{Specify 3.0, 4.0, or 8032)

ATARI cassette version with machine language monitor —
$53.95

FREE ASSM/TED and ROM RABBIT with purchase of
32K PET and cassette deck.

FREE MAE with purchase of 32K PET and disk drive.

EHS IS NOW A
COMMODORE DEALER

EHS offers a number of software products for PET, ATARI,
APPLE, and other 6502 computers. Now we sell CBM
hardware. If you‘re in the market for PET products, be
sure to look for our FREE software offers. Note: Be sure
and deduct 10%.

csMm PRODUCT DESCRIPTION PRICE

4001-8KN 8K RAM-Graphics Keyboard $ 795.00
4001-32KN 32K RAM-Graphics Keyboard  $1295.00
8032 32K RAM 80 Col.-4.0 0/S $1795.00
2022 Tractor Feed Printer $ 795.00
4040 Dual Floppy-343K-DOS 2.1 $1295.00
8050 Dual Floppy-974K-DOS 2.0 $1695.00
C2N Cassette  External Cassette Drive $ 95.00
CBMto |IEEE CBM to 1st |[EEE Peripheral $ 39.95
|IEEE to IEEE CBM to 2nd IEEE Peripheral $ 49.95
8010 IEEE 300 Baud Modem $ 395.00
2.0 DOS DOS Upgrade for 2040 $ 80.00
4.00/S 0/S Upgrade for 40 Column $ 110.00
VIC Computer New Commodore $ Call or Write

EDUCATIONAL DISCOUNTS
BUY 2 — GET 1 FREE

TRAP 65

TRAP 65 prevents the 6502 from execulting unimplemented
instructions. Have you ever had your system to crash on a
bad upcode? This is a real machine language debugging tool
and time saver. Also useful for teaching trap vectoring and
extension of instruction set in schools. 3% X 4% printed
circuit board which plugs into 6502 socket of any PET,
APPLE, SYM. Only $149.95.

TINY-C FOR PET

An adaptation of the TINY-C interpreter sold by Tiny-C
Assoc. Useful for learning a modern structured programming
language. Diskette — $50.00. Owners manual — $50.00

FREE MAE and TINY-C with purchase of 32K PET, disk
drive, and printer.

COMPILERS

Graphics Drawing Compiler for PET and SYM. Works with
Macro ASSM/TED. The GDC is composed of a number of
macros which emulate a high-level graphics drawing language.
In addition to the macros, GDC provides some very useful
enhancements to the ASSM/TED. Manual and Cassette —
$29.95. '

‘Music and Sound Composer for PET. Works with Macro
ASSM/ TED. The MSC is composed of a number of macros
which emulate a high-level computer music language. In
addition to the macros, MSC provides some very useful
enhancements to the ASSM/TED. Manual and Cassette —

ATARI M.L. MONITOR

Load and save binary data on cassette. Display and change
6502 registers. Will coexist with BASIC. Monitor uses the
screen editing capabilities of the ATARI to allow easy use.
Cassette and manual — $9.95 (specify memory size).

ATARI MEMORY TEST

When you purchase a new ATARI or add on new RAM
modules, you need to be sure that the memory is working
properly. (Remember, you only have a short guarantee on
your memory!) Cassette and manual — $6.95.

$29.95.
1/0 KIT

PET 1/O Experimenters Kit. Allows easy access to IEEE or
user port for the construction of external circuits. Kit —
$39.95.

APPLE PRODUCTS

Macro ASSM/TED — includes manual, on cassette —
$49.95, on disk — $55.95

Apple MAE — similar to PET MAE. A powerful assembly
development system on diskette for 48K APPLE Il or plus.
{Requires license agreement) — $169.95.

PIG PEN — 100% M.L. word processor for use with Apple
ASSM/TED. Fast text formatting, vertical and horizontal
margins, right and left justification, centering, titles, foots,
shapes, etc. Manual and source included, on cassette —
$40.00, on diskette — $45.00

Apple Mail List System. Provides sorting on zip code or
last name. Approximately 1000 names/diskette. Manual
and Diskette — $34.95.

ORDERING TERMS
Send check or money order in U.S. dollars. Add 2% for
postage for CBM orders, Overseas software orders add
$5.00. All software mailed free in USA and Canada.
Purchase orders acceptable.
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EASTERN HOUSE SOFTWARE

3239 Linda Drive, Winston-Salem, N.C. 27106
Ph. Orders — 9-4 EST (919) 924-2889
After 4 pm 748-8846
Send SASEfor free catalog

MICRO - The 6502 Journal

—




»ae
ey

[EEE 2T TY T
“re

»rw
Heneens AR
e

RNt
32232312 293
ERRRREER N
P ITT I T
AREREB SN ERD

BERREERES

HreR AR

» e
rRbeERREb R NN

S kER R e
e

*ee meweBES

ek AN ER
T

(22T T TS
hRAABIRE RS
RSB R
HEARS e

thER B

RSN
R E RPN SR
HERRESREE
RS ARE SRR
BB E RN
ARBRRR RN RN
FREBRRREERD

ERRER RS
eE ssnerEa
the Bmw eww

ey

ew
"
ETas
e
»ew

vﬁlll’

Photo credit: GREAT GALAXY IN ANDROMEDA: Palomar Observatory, California Institute of Technology

THE MTU FLOPPY DISK CONTROLLER WITH 16K RAM GIVES YOUR AIM-65 ION DRIVE POWER!

CODOS SOFTWARE

HARDWARE
» CODOS DISK OPERATING SOFT
* 16K 2 PORT RAM ONBOARD WITH WRITE PROTECT . gSRAM RESIDENT ALLOWSSOUPéVQ,EgES

* USES THE NEC-765 DISK CONTROLLER CHIP

» FINDS AND LOADS 32K BYTES |
* ROM BOOTSTRAP LOADER SPEEDS LOADING . STAR'SI'UP FILE EXECUTES AT Sol\(l)(%aFEJCONDS
* DMA OPERATION ALLOWS INTERRUPTS « COMMAND FILE EXECUTION FROM DISK

* SUPPORTS 8 INCH DRIVES 1 OR 2 SIDED DYN
« DYNAMIC DISK ST
* MAXIMUM STORAGE IS 4 MEGABYTES . DEV|CE_|NDSggiD()ET\JATﬁ/EOALLOCATION

* ANALOG PLL DATA SEPERATOR + TRUE RANDOM ACCESS TO RECORD IN ONE ACCESS
SYSTEM FEATURES * MONITOR WITH 29 BUILT-IN COMMANDS

» FORMAT UTILITY LOGS OUT DEFECTIVE SECTORS » FULL ENGLISH ERROR MESSAGES

« DISK/FILE COPY WITH WILDCARD SELECTION * FILE NAMES 12 CHARACTERS + EXTENSIONS

» SYSTEM CUSTOMIZATION UTILITY » FILE SIZE UP TO 1 MEGABYTE

« VISIBLE MEMORY TERMINAL DRIVER PROVIDED * UPTO 247 FILES PER DISK DRIVE
- INTERCHANGE CODOS SOFTWARE « INDIVIDUAL WRITE PROTECT ON FILES

AMONG KIM, SYM, AIM, PET SYSTEMS * WORKS WITH AIM EDITOR, ASSEMBLER,

* IN FIELD USE FOR OVER 6 MONTHS BASIC AND MONITOR ROMS
» SUPERVISOR CALLS AVAILABLE TO USER PROGRAM

K-1013M Hardware Manual-$10, K-1013-3M CODOS manual-$25, K-1013-3D RAM/Disk cantroller with CODOS-$595, Floppy
drives, cables, power supply aiso available. ’
MASTERCARD & VISA accepted :

WRITE OR CALL TODAY FOR OUR 48 PAGE FALL 1980 CATALOG DESCRIBING ALL MTU 6502 PRODUCTS, INCLUDING
320 BY 200 GRAPHICS. AIM GRAPHIC/TEXT PRINT SOFTWARE. BANK-SWITCHABLE RAM/ROM/I-O, AIM CARD FILE,

POWER SUPPLY AND MORE!

Micro Technology Unlimited « 2806 Hillsborough St. ¢ PO.Box 12106 + Raleigh, N.C. 27605 + {919)833-1458
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Too Many Apples!

MICRO was founded in 1977 to pro-
vide coverage for the entire spectrum of
6502 microprocessor-based systems. At
the time, there were only three major
systems available: the KIM-1 which
had been around for a year or two and
had generated much of the initial
interest in the 6502 microprocessor;
the PET which was just starting to
come off the production line in limited
numbers; and, the Apple II which was
also just starting to arrive in computer
stores. Since then, several new systems
have been added: a number of systems
from Ohio Scientific, the AIM 65, the
SYM-1, the Atari.

MICRO has endeavored to provide
coverage of all these systems, as well as
to provide 6502-related information
which was not specific to any
microcomputer. For reasons difficult to
understand, we have received far more
high-quality material about the Apple I
than about the other microcomputers!
This has lead to uneven coverage and
other problems.

If we selected articles purely on
merit, the magazine would quickly
become overweighted with Apple
material, because the quantity of good

Apple articles would crowd out the
smaller quantity of good articles on
other microcomputers. A second op-
tion is no better. As we expand the
number of pages in MICRO, even if we
held constant the amount of space
devoted to non-Apple microcomputers
and assigned the additional pages to
Apple material, the magazine would
still be out of balance, and many non-
Apple readers would feel slighted.

Furthermore, due to the quantity of
good articles, the delay between sub-
mission and publication of Apple
articles has grown to an unacceptable
level. 1 feel that articles should be
published as quickly as possible so that
the author gets his ideas into print in a
short time, so that the author can
promptly collect payment for his work,
and so that the reader gets up-to-date
information. To solve these problems,
several ideas are under consideration:

0. No change—keep on as is.

1. Print the best material in
MICRO—without regard to which
microcomputer it pertains. If this
means that the Apple overwhelms the
rest, so be it.

2. Allocate a larger portion of
MICRO to coverage of the Apple,
perhaps even adding as many as 16 to
32 extra pages, so that coverage of the
other microcomputers does not
diminish.

3. Publish an Apple Supplement or
Apple Quarterly which would permit
the Apple-specific material, which
would normally not appear due to lack
of space, to be printed in a timely
fashion.

4. Print the "'extra’’ Apple material
in book form. This is being done to
some extent with the publication of our
MICRO/Apple which is scheduled to
appear in April 1981. While this
volume will primarily consist of
material previously printed in MICRO,
with numerous updates by the original
authors, new listings, and optional
disks with programs, other volumes
could include original material which
has not appeared in MICRO and which
may never appear in the magazine.

5. f enough Apple material is
available, publish a monthly Apple
magazine of the calibre of MICRO
[Note: There are already some 30
periodicals of various quality and fre-
quency devoted exclusively to- the
Apple]. At the same time, divest
MICRO of all specific Apple articles
and transform it to a magazine devoted
to the ‘‘other’”” microcomputers.
MICRO could still remain an overall
6502 resource publication carrying
general material applicable to the Apple
as well as other 6502-based computers.

Since any decision we make could
greatly affect our coverage of the Apple,
we would like to get some feedback
from Apple readers. Which of the above
options do you prefer, or can you sug-
gest any alternatives?

Editor/Publisher

About the Cover

Travel Options

Travel options were few in the days of
George Washington and Abraham Lincoln
(whose birthdays are celebrated this
month|, two of the U.S. presidents por-
trayed here in Mt. Rushmore National
Monument, South Dakota. Washington
rode his horse to the capital and Lincoln
took the train.

Today, when we make travel plans, we
have innumerable options. There are
countless, massive data bases compiled by
airlines, hotels, travel agencies, camping
organizations, auto clubs, and local and

national tourism promotion bureaus. A few
of these data bases are already directly link-
ed to microcomputer networks such as The
Source and Micronet.

In a short while, we can expect
microcomputers to weigh our individual
vacation whims against our budgets, pre-
sent us in advance with pictures of our
destination, and plot our unique travel
course, with every big and little detour we
have time and money for.

Designing possible trips will be fun and,
for armchair travelers, even a game. (Photo
by Gary Fish.}

No. 33 - February 1981

MICRO - The 6502 Journal

]




Letterbox

Dear Editor:

I am a long-time MICRO reader and
fan. While I find the magazine very in-
formative in terms of programs and
routines, 1 feel that there is a lack in
terms of reader communications.
Perhaps the readers are to blame, but I
can't really believe that you receive too
few letters to support a Letterbox
column.

Perhaps it is editorial policy. While
the magazine is generally well-filled
with articles, it seems no space is set
aside on a consistent basis for feedback
and exchange of ideas by the readers. In
issue 23 you said you hoped to make
the Letterbox a monthly feature. Since
then, Letterbox has only appeared in
issues 26, 27, and 29. Issue 26 Letter-
box was devoted to specifics on 16 bit
650x wishlists. This doesn’t seem to
leave much room for other general
reader communications.

I suggest that you establish Letter-
box permanently for 6 months. If you
receive no interesting letters for the
month, simply take one sentence to say
so. I believe if you make the space
available, readers will respond.

Frank Lawyer
126 Demott Lane
Somerset, New Jersey 08873

We are now receiving enough letters of
general interest to make Letterbox a
permanent department of MICRO.
Despite this increase in mail, we en-
courage more readers to write in. Take
advantage of the opportunity provided
by Letterbox. Share brief communica-
tions with your fellow readers. Use Let-
terbox as your forum!

The Editor
Dear Editor:

I am interested in contacting people
who have used their Apple computer as
a text editor/word processor and have
substantial text files of articles or other
ordinary writing. I want to borrow the
files and tear them apart into words for
a research project.

NICRO

For a possible commercial use, 1
would like to hear from people who
have developed data bases on the
Apple. For example, an address file that
could not otherwise be sold might yield
street names for a particular city for use
in a game, in research, or for a
developer looking for new names.

Mike Firth
104 N, St. Mary
Dallas, Texas 75214

Dear Editor:

I am interested in contacting other
users of the CGRS Microtech disk
operating system, CRS/DOS, which is
installed on my 6502/5100 homebrew
development system. I am an ex-
perienced hardware designer and
novice assembly language programmer
who is having trouble understanding
the use of the CRS assembler, editor
and certain DOS functions. Microtech
appears to be growing rapidly and while
the DOS appears quite powerful, they
have not found time to hold my hand
while I learn to use it. I'm sure that in-
put from other users would save me a
great deal of trial and error, and am
willing to either pay someone or trade
hardware expertise for help. Specifical-
ly, I need hints as to the meaning of
disk error messages [hex], an editor
manual, an assembler error message
table, and a way to copy individual
system routines from one diskette to
another without reinitializing the en-
tire diskette.

1 am also interested in hearing from
folks in the Bay Area who might wish
to assist with applications program-
ming on our real-time music perfor-
mance system based on the above DOS
and extensive hardware, either for cash
or in exchange for-hardware design and
construction.

Clance

Power Bus Garage

2000 Center St. #6502
Berkeley, California 94704
[415) 549-0541 [days)
524-9586 (evenings)

MICRO - The 6502 Journal

Dear Editor:

I eagerly read Robert Phillips’ article
on “The Binary Sort” in the February
1980 issue of MICRO (21:15), although
1 had to work my way through the
special character omissions. Mr.
Phillips’ approach is very reasonable
but not the one that came to my mind
when I recently had the same goal.

I use 3 pointers instead of 2, keeping
track of the beginning (NO) and end
(N1} of the range yet to be searched.
The array element in the middle of this
range (L1$(PT}} is compared with the
item searched for (SW$|, and either N1
or NO is set to PT if the comparison
fails, depending upon whether the com-
parison value is above or below the
array element, respectively. This
approach eliminates the need to check
the last element of the array at the end
of the search.

I have written this procedure as a
subroutine, using the same variable
names as Mr. Phillips where possible. I
have added a test for an empty array
and the variable FO which is O if the
search has failed, or 1 if it has succeed-
ed. If the search fails, SW$ can be
inserted at position PT by first moving
elements PT to TL down one and in-
creasing TL by one.

10 IF TL = O THEN PT = 1:

FO = 0: RETURN
20 FO = 1: NO = 0: N1

+1
30 PT = INT((N1 + NO)/2)
40 IF PT = 0 OR PT = NO

GOTO 80
50 IF L1$(PT) = SW$ THEN

RETURN (found it)

60 IF L1$(PT) > SW$ THEN

TL

N1 = PT: GOTO 30
70 NO = PT: GOTO 30
80 PT = PT + 1
90 FO = 0

100 RETURN (search has failed)

James A. Petrich, Ph.D.
5123 Sirretta
San Antonio, Texas 78233
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A Simple

Securities Manager
for the Apple

Manage your stocks more
carefully in these volatile times!
Use this simple program to
record security transactions,
keep track of gains and losses,
and evaluate your holdings at
any time.

Ronald A. Guest
12153 Melcdy Dr. #204
Denver, Colorado 80234

One of the many uses of a home com-
puter is for record keeping. And one of
the [hopefully} most profitable types of
record to keep is security transactions.
In the highly volatile economic cir-
cumstances which now exist, it has
become increasingly more important to
bave accurate information readily at
band. In this area, a small computer
can be a big help.

I have written a program to assist in
making decisions about my holdings.
This program runs on a 32K Apple with
ROM Applesoft and a Disk II. The out-
put of the program is heavily oriented
toward the standard 24 x 40 Apple
display, but as you will see, it produces
adequate results when used with a
hard-copy printer. Three types of
reports may be generated, and four
types of operations may be performed
on the securities data.

The stock manager program is
tailored to fit my own needs, and others
may require different reports or for-
mats. I will try to provide sufficient in-
formation in this article to allow the
program to be easily modified.

No. 33 - February 1981

BLLANOTSOLD/BOLD &

FRESS

TRETURN?

NAME  FDATE  SDATE
GETRI QRLI7H 082779
200

MEL 060179

100

FLUMM 031479 071579
200

TURKE 052278

400
abi o 1ROBTY

150

TOTALS

FRRICES

LHFRTCES

FFRICE

1517.3

ey

2832.3

5786.8

11842.75
1&&I%, 125

WHEN READY

SFRICE DIV

87%.35 Q

G124.3 3.5

8514.1 0

1159.5° .8

P4%5.8

1.3

FRESS RETURNS WHEM READY
Listing 1
CURRENT DATE (MMDDYY) 033180 CURRENT DATE (MMDDYY) 033180
ALL/NOTSOLIV/SOLD A ALL/NOTSOLD/SOLD A
FRESS “‘RETURN’ WHEN READY FRESS ‘RETURN’ WHEN READY
NAME $GAIN XGAIN NAME $6AIN ZGAIN
GETRICHQUI ~641,75 ~42.3 MEI 258,73 ?
MBI 2292 80.93 TURKEY 550 b6
FLUMMET 2727,38 47,13 aM 46,88 5
TURKEY 332,25 40.16
4M 6605 7.56 TOTALS $GAIN 855.63
. ZLGAIN 19
TOTALS $GAIN 47746.38
XGAIN 40 FRESS ‘RETURN‘ WHEN READY
FRESS ‘RETURN’ WHEN READY
Listing 2 Listing 3
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Reports

The three types of reports which
may be requested are: a listing of the
data in the current portfolio, a listing of
the appreciation in the portfolio, and a
(very) rough estimate of the dividends
paid by the portfolio. In all three of
the reports, the user may select that
all securities be listed, that all unsold
securities be listed, or that all sold
securities be listed.

The List report outputs all of the in-
formation stored in the disk file for the
selected class of holdings. The informa-
tion -printed includes the first five
characters of the name, the purchase
and sale dates, the purchase and sale
prices, the per share dividend, and the
number of shares (listing 1). Up to five
holdings may be printed per page, and
the totals of the purchase prices and
sale prices will be printed on the final
page. For an explanation of the mean-
ing of the sale date and sale price for a
security which has not yet been sold,
see the paragraphs on adding an entry
and on reading a data file.

The appreciation report lists the
dollar and percent gains (losses) for
each of the stocks listed. At the end of
the report, the total dollar gain and the
percent gain (loss) based on the pur-
chase price are printed for the holdings
selected (listing 2. If a security was
sold 12 or more months after it was
purchased, or if the security was pur-
chased 12 or more months prior to the
current date, then the name is
displayed in inverse video indicating
that the holding may be eligible for
long-term gain. Since the printer will
not output inverse characters, a box
was drawn around the names of stocks
falling into this category.

A report of the dividends paid for
the selected stocks provides an
estimate of the dollar amount paid
from the time the security was pur-
chased to the time it was sold (or the
current date if not yet sold). Only the
selected securities with non-zero
dividends are listed. The estimate is
based on the number of months a
security was held (listing 3}. Since
most securities pay dividends on
specific dates, holdings which are
quickly sold may show a dividend on
the report, but have never been paid
out. Since my investment goals are
heavily oriented toward capital
appreciation, the discrepancy does not
bother me. People with different in-
vestment goals may wish to improve
the estimates.

Operations on Data

The stock manager stores informa-
tion in a sequential text file. A free for-
mat is used which allows each element
to vary in length. The first element of
the data file is a count of the number of
eatries in that file. The remainder of
the file contains the entries. A
security’s entry, in the order of
appearance, is: name, purchase date,
sale date, purchase price, sale price,
dividend, and number of shares.

When first run, the stock manager
will have no entries, so the first com-
mand to execute is the ADd command.
ADd requests the information which

will be stored in the data file. All dates
should be entered in the form
MMDDYY with no slashes or other
separators. The date must be six
characters in length, so each field must
be zero-filled. For instance, February 2,
1979 would be entered as 020279.
When adding an entry for an as yet un-
sold security, enter a single blank for
the sale date.

After adding all of the entries
desired, a WRite command should be
performed. WRite will prompt for a file
name, and then output the entries to
disk. Before any reports are generated, a
REad command should be executed.
The REad will ask for the file name and
then read the data file. After closing the
data file, REad will prompt for the cur-
rent price of all holdings which have
not yet been sold. This price is then
used in generating reports. Note that
the price entered should be the total
price, not the per share price.

If an error is made adding an entry,
or if a holding is sold, the data may be
updated with the CHange command.
CHange searches for the given name
and then requests the new information.
If a holding is to be deleted, enter an
* for the name. Be sure to do a WRite
if the changes are to be permanent. If
more than one entry in a portfolio has
the same name {to the 25th character],
the month purchased or some other dif-
ference should be introduced to allow a
unique search. When the stock
manager is EXited, it asks if the file
should be updated. An answer of ‘yes’
will cause a WRite to be performed.

The stock manager was written to
allow new commands or data fields to
be added easily. To add a command,
choose an unused entry in CMDS$
(denoted by 'XX'} and substitute the
first two characters of the new com-
mand (lines 130-133). Between lines
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330-399, output the command name
and description for the menu. On line
510, change the entry in the GOSUB
list corresponding to the index into
CMDS$ to the line number of the new
command.

Adding a new data field is just as
easy. Simply dimension the new field
appropriately in lines 100-110. Then
add a line in 36240-36280 to input the
field, add a line in 38240-38255 to print
the field, and add a line in 40110-40190
to enter the field into the data area. A
list of the major variables and their
usage is given in table 1 and a list of the
subroutines is in table 2.

Table 1: List of variables.

ANS Indicates what class of
stocks to list
Al(0)/Notsold(1)/Sold(2)

cC Index of last entry in CMD$

CD$ Current date

CMD$  Array of two character com-
mand names

COUNT Number of holdings in cur-
rent file

D$ Control-D for DOS
DG Dollar gain
DV Array of per share

dividends

F$ File name containing stocks

INDEX Index to stock holdings

LINE Number of lines being
displayed

MN Number of months between
sale (or current) date and
purchase date

NM$ Array of stock names

PD$ Array of purchase dates

PP Array of purchase prices

SD$ Array of sale dates (1 blank
if not sold)

SH Array of number of shares

SP Array of sale prices

TPP Total purchase prices

TSP Total sale prices

TV Same as TPP

YR Number of years between

sale (or current) date and
purchase date

Persons without a disk may also use
this program by changing the REad
routine to use BASIC READ and DATA
statements. The WRite, CHange, and
ADd routines can then be deleted since
changes to the entries can be made by
retyping the appropriate DATA state-
ment. With these modifications, the
program should easily run on a 16K
cassette system (Applesoft in ROM).
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Listing 4

1o RE#
STOCK HOLDINGS MANAGER 400 VTAB 227 HTAE 10
410 INFUT "COMMANLD! *j;YN$
o . 415 REM
50 25: R. A?YGUEST SEARCH FOR COMMAND
30 REM 420 FOR I = 0 TO CC: IF CMD$(I) =
COPYRIGHT (C) 1980 R. A, LEFT$ (YN$,2) GOTO 500
GUEST 430 NEXT
440 GOTO 400
100 DIM NM$(2F)yFLS(25)»STIH(235) 500 I = I + 1
FF(25)»8F(23) DIV (23) 510 ON I GOSUR 20000,18000,24000
101 DIM CMD$(10)ySH(23) »190002 280005 19000,32000+190
120 REM 00936000+ 380005 40000
INIT COMMAND STRINGS 400 GDTO 300
18000 REM
130 CHMD$(0) = *AF*ICMO$(1) = "EX* EXIT
‘CMDO%(2) = *CH*
131 CHMD%(3) = "XX"ICMD$(4) = "DOI* 18020 INFUT *DO YOU NEED TO UFDA
ICMDS(3) = "XX*" TE FILE *35YN$
132 CMD®CE) = "LI"ICMD$(7) = "XX* 18040 IF LEFT$ (YN$s1) = "Y* THEN
{CMD$(B) = *RE" GOSUR 38000%: REM
133 CMLD$(?) = "WR"ICMD${10) = "AD CLEAR AND UFLDATE
. 180460 ENI
135 COUNT = 0 19000 REM
140 CC = 10: REM LAST COMMAND UNIMEPLEMENTED
150 D$ = CHR$ (4)
200 TEXT ¢ HOME 19040 FPRINT *"NO SUCH COMMAND®
210 VTABR 8! HTAR 12 19060 RETURN
220 FPRINT "STOCK MANAGER 1.,0° 20000 REM
230 VTAE 12! HTAER 13! INVERSE CAFITAL GAINS(AF)
240 FRINT "RY R. A. GUEST"?!: NORMAL
20010 REM
250 FOR I = 1 TO 1000% NEXT I HOLDNINGS 1 YEAR
300 REM DISFLAY MENU
310 HOME T = FRE (0)! REM CLEA 20020 REM
N UP STRINGS INVERSED FOR LTG
320 VTAR 2! HTAR 18
325 REM 20080 INFUT *CURRENT DATE (MMODY
FRINT COMMANDS Y) *iCh¢
20100 HOME ¢ VTAER 10! HTAR 13
330 FPRINT *MENU" 20120 INFUT *"ALL/NOTSOLD/SOLD *3
340 VUTAR 4! INVERSE ¢ PRINT "ALD : YN$
*;! NORMAL ¢ FRINT * HOLDING 20140 ANS = 0! IF LEFT$ (YN$,1) =
‘ . *N* THEN ANS = 1
350 INVERSE ¢ PRINT *AFPFPRECIATIO 20160 IF LEFT$ (YN$s1) = "S* THEN
N® ANS = 2
340 FRINT "CHANGE®3! NORMAL ¢ FRINT 20200 REM
* HOLDING® 20210 INDEX = 0! HOME :LINE = 30!
370 INVERSE ¢ FRINT *DIVIDENDS®: DG = 0TV = 0
NORMAL 20220 IF INDEX » = COUNT GOTO 2
380 INVERSE ¢ FRINT *LIST"i! NORMAL 0900! REM LONE
! PRINT " HOLDINGS® 20230 IF ANS = 0 GOTD 20300
390 INVERSE ¢ PRINT "REAL"ji: NORMAL 20240 IF (ANS = 1) AND (SD$(INLDE
! PRINT * DATA FILE® Xy < » * ") GOTO 20540
395 INVERSE ! FRINT “WRITE"j: NORMAL 20260 REM
! FRINT * DATA FILE® USE ‘ADD’ TD ENTER INF
399 INVERSE ! PRINT *EXIT": NORMAL OR
{continued)
No. 33 - February 1981 MICRO -~ The 6502 Journal




Listing 4 (continued)

20300 REM OUTPUT HEALDER
20320 IF LINE » 18 THEN GOSUBR 5
2000

20330 F1 = 0% REM IF NOT SOLLs US
E CURRENT DATE

IF SD$C(INDEX) = " " THEN F
1 = 1:SD$(INDEX) = Ch$
20349 REM

203490

CALCULATE YEAR DIFFERE

NCE
2033530 TF = VAL ( RIGHT$ (SD$(IND
EX)»2)) - VAL ( RIGHT$ (FD3%$

(INDEX)»2))
20351 TP = TP % 12! REM CONVERT T
0 MONTHS
20355 REM
CALCULATE MONTH DIFFER
ENCE

203460 TP = TP + VAL ( LEFT$ (SD$
(INDEX)>s2)) = VAL ( LEFT$ (
PD$CINDEX)»2))

203462 REM

DELETE ENTRY

IF TP < 12 GOTO 203935
INVERSE ¢ REM LONG TERM GA

20365

20370
IN

20395 IF F1 THEN SD$(INDEX) = *

FRINT LEFT$ (NM$(INDEX)y1
0)3: NDRMAL ¢ HTAR 12
20410 REM

20400

CALCULATE DOLLAR GAIN

20420 TF$ = 8TR$ ( INT ((SF(INLE
X} = PFCINDEX)) X 100 + .3) /
100,

20430 IF LEN (TF$) < 8 THEN TF$
= " * 4+ TP$! GOTO 20430

20440 FRINT TF$3#! HTAR 20

20430 D6 = DG + VAL (TP$): REM T
0TAL DOLLAR VALUE

20460 TV = PPCINDEX) + TV: REM TO
TAL VALUE

20465 REM

CALCULATE X GAIN

20470 TT = ( VAL (TP$) / FP(INDEX

Y) % 100
20480 TT$ = STR$ ¢ INT (TT % 100
+ .5) / 100)% REM FERCENT G

AIN

20490 IF LEN (TT$) < 7 THEN TT%
= " " 4 TT$! GOTO 20490
20300 FRINT TT$

20320 LINE = LINE + 1
20540 INDEX = INDEX + 1

20560 GOTO 202200 REM DD NEXT O
NE
20890 REM
FRINT TOTALS
20900 FRINT ! FRINT "TOTALS*#! HTAER
10 PRINT "$GAIN "iLG
IF TV = 0 GOTO 20940
HTAR 10! PRINT *"ZGAIN "3 ( INT
(CnG 7/ TV x 100 + .5))
20940 PRINT
20960 GOSUR 51000: REM WAIT FOR
KEY FRESS
20970 RETURN
24000 REM
CHANGE/DELETE HOLLING

20910
20920

24020 REM
INFUT ‘%’ FOR NAME TO

DELETE

24040 REM
INFUT A BLANK FOR SALE
DATE IF NOT YET SOLD
24200 INFUT “"SEARCH STRING "3T7S%$
24220 FOR K = 0 TO (COUNT - 1)
24222 IF T8¢ = LEFT$ (NM$(K)» LEN
(TS%$)) GOTO 24300
24225 NEXT K
24240 PRINT "NOT FOUND":! FOR KK =
1 TO 300¢ NEXT ¢ RETURN
24300 TF = COUNTICOUNT = K
24302 FRINT NM$(K)?: FPRINT FD$(K)
1 PRINT SD&(K): PRINT FF(K)?
FRINT SP(K)?: FRINT DV(K)?! PRINT
SH(K)
FRINT "ENTER ‘%’ FOR NAME
TO DELETE."®

24320

24330 FOR KK = 1 TO 400! NEXT
24340 GOSUR 40100: REM GET FIELD
)
. 24360 IF NM$®(K) < = “X%* THEN CO

UNT = TF! RETURN
24365 COUNT = COUNT - 1
24367 REM
MOVE REST DOWN IN LIST

24370 FOR K COUNT TO TF - 2

24380 K1 = K 1

24390 NM$(K) NM$ (K1) (FPD$(K) = F
0% (K1) 1SD$(K) = SDh$(KL)

24400 FP(K) = PF(K1)!8F(K) = PP(K
DIIDV(K) = DV(K1)ISH(K) = SH
(K1)

24420 NEXT

24440 COUNT = TF - 1

24460 RETURN

i+ i
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26000 REM

CLEAR SALE FRICE OF UN
S0OLDS
26100 FOR I = 0 TO COUNT - 1
26120 IF 8SO$(I) = " * THEN SF(I)
=
26140 NEXT
26200 RETURN
28000 REM
ESTIMATE DIVIDEND GAIN
28020 INFUT *CURRENT DATE (MMODY
Y) *iCh%
28040 HOME ¢ VUTAB 10! HTAE 13
28060 INPUT “ALL/NOTSOLLV/SOLD "5
YN$

28080 ANS = 0! IF LEFT$ (YN$sy1) =

"N®* THEN ANS = 1

28100 IF LEFT$ (YN$r1) = "8§" THEN
ANG = 2

28120 INDEX = 0! HOME ILINE = 301!
DG = 01TV = 0

28180 REM TEST IF DONE

28200 IF. INDEX > = COUNT THEN 2
8200

28220 IF ANS = O GOTO 28280

28240 IF (ANS = 1) AND (SD$(INDE
X) <L » * ") GOTO 28620

28260 IF (ANS = 2) AND (SD$(INDE
Xy = " ") GOTO 28620

28270 REM PRINT HEADER
28280 IF LINE » 18 THEN GOSUR S
2000
28290 REM
USE CURRENT DATE OR UN
S0LDS
IF DV(INDEX) = 0 GOTO 2862
0 REM DON‘T USE
28305 F1 = 1
28310 IF SD$(INDEX)
1 = 1:SD$(INDEX) =
28315 REM
CALCULATE MONTHS

28300

Chié

THEN F

VaL ( LEFT$ (SD$(INDE
vaL ( LEFT$ (PD$(I

28320 MN =
XYs2)) -
NDEX)»2))

28323 REM

CALCULATE YEARS

VAL, ¢ RIGHT$ (SDh$(IND
VAL { RIGHT$ (FDi$

28325 YR =
EX)»2)) -
(INDEX)»2))
28327 REM
CONVERT TO MONTHS

28330 MN = MN + YR X 12
28340 IF F1 THEN SDO$(INDEX) = *

28400 FRINT LEFT$ (NM$(INDEX)»1
03t HTAR 12
28410 REM
ESTIMATE DIVIDENLIS FAI
I
28420 TP = INT ((DUCINDEX) % SH(
INDEX) % (MN / 12)) % 100 +
85 /100
28440 TF$ = STR$ (TF)
28460 IF LEN (TF$) < 8 THEN TF%
= " o0 4 TP$! GOTO 28460
28480 FPRINT TF$:: HTAER 20
28490 REM
CALCULATE DOLLAR GAIN
AND
28495 REM
TOTAL VALUE
28500 DG = NG + VAL (TP$IITV = T

V + FFP(INDEX)

28510 REM

28520 TT =

(INDEX)) % 100 +

28540 'TT$ = S8TR$ (TT)

28560 IF LEN (TT$) < 7 THEN TT$
= " " + TT$: GOTO 28540

28580 FRINT TT%

28600 LINE = LINE + 1

284620 INDEX = INDEX + 1

28640 GOTO 28200
28900 GOSUR 20900%

TALS

28920 RETURN
32000 REM

32100 HOME 3

CALCULATE % GAIN

INT (¢ VAL (TF$) / FF

+3)

REM
ODUTFUT TO

LIST CURRENT HOLDINGS

UTAER 10: HTAE 10

32110 INFPUT "ALL/NOTSOLD/SOLD "5
YN$

32120 ANS = 0! REM ALL

32130 IF LEFT$ (YN$s1) = "N" THEN
ANS = 1! REM NOTSOLD

32140 IF LEFT$ (YN$s1) = "S" THEN
ANS = 2! REM SOLD

32210 INDEX = 0% HOME :(LINE = 301
TFF = O!TSP = 0O

32300 IF INDEX > = COUNT GOTO 3
2900

32302 IF ANS = 0 GOTO 32310

32304 IF (ANS = 1) AND (SD$(INDE
Xy = " ") GOTO 32310

32306 IF (ANS = 2) AND (SDS(INDE
Xy « » " ") GOTO 32310

32308 INDEX = INDEX + 1% GOTO 323

00

{continued)
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Listing 4 (continued)
32310 IF LINE » 18 THEN GOSUE 5 c REAL STOCK LISTING FIL
0000¢ REM WAIT AND PRINT HEA :
IIER U N
2o , . _ 36100 INFUT *FILE NAME *5F$
3M3Mo);TR£¥;B LEFTS (NM$  INDEX) »5 36120 FRINT I3 <OPEN *3Fs
32330 FRINT LEFT$ (FD$CINDEX),é 36140 FRINT D$3*READ *iF$
Vst HTAE In 36200 INFUT COUNT
32340 FRINT LEFT$ (SD$C(INDEX) 6 36220 FOR I = 0 TO (COUNT - 1)
A 36240 INFUT NM$(I): INFUT FD$(I)
FURCHASE FRICE 36260 INFUT FF(I)! INFUT SF(I)
36280 INFUT DVCI): INPUT SH(I)
. ) i} 36285 REM
32360 TF$ = STR$ ( INT (FF(INDEX A
k1001 sy 1009 CHECK FOR NOT SOLD
32380 IF LEN (TF$) < 7 THEN TF$ 24n . . p
32390 FRINT TP$i: HTAE 29 36300 NEXT
32395 REM : NE .. ..
SALE FRICE 36320 PRINT D$5*CLOSE *iF$
36325 REM
32400 TP$ = STR$ ( INT (SPCINDEX ot soLg | TICES FOR STOCRS
) X 10,0 + 0.5 / 10.0)
) - : = 3
32410 I LEN (TR$) @ 7 THEN TFé 36330 FOR I = 0 TO (COUNT - 1)
= t_TRe: GOTO 32410 36340 IF SD$(I) < > * " GOTO 36
32420 FRINT TF$3: HTAR 37 370 -
52420 PR
R - 26350 FRINT NM$(I)
2 363560 INFUT *CURRENT PRICE *3SF(
32430 TP$ = GTR$ ( INT (DV(INDEX 26370 NEXT
32440 IF LEN (TF$) < 3 THEN TF$ -
= * "+ TR$: GOTO 32440 30000 REN UPDATE STOCK LISTING F
32450 FRINT TF$ ILE
32455  REM
NUMBER 'OF SHARES 38050 GOSUE 26000: REM CLEAR NOT
32460 FRINT * *SH(INDEX) SOLD PRICES
32465 REM 38100 INFUT *FILE NAME "iF$
COMFUTE TOTAL SALES AN 38120 FPRINT D$3*OPEN "iF$%
o 38140 PRINT D$i°WRITE "#F$
38200 FRINT COUNT
32466  REM 38220 FOR I = O TO (COUNT - 1)
TOTAL FURCHASE FRICES 38240 FRINT NM$(I): FRINT FO$(I)
32470 TSF = TSF + SF(INDEX)TPF = : FRINT SO$CI)
TEF + PP CINDEX) 28242 FRINT PF(I)! PRINT SF(I): PRINT
32480 FRINT DV(I): PRINT SH(I)
32800 LINE = LINE + 3 38260 NEXT
32810 INDEX = INDEX + 1 38300 FRINT D$5*CLOSE *iF$
32820 GOTO 32300 38320 RETURN
25880 RKEM 40000 REM
FRINT TOTALS ALl A HOLDING
32900 FRINT : FRINT *TOTALS® 40080 HOME : VUTAE 4
32910 HTAR 10: FRINT *FPRICES '3 40100 INFUT *NAME *3NM$(COUNT)
TR 40110 FRINT *INFUT DATES IN THE
32920 HTAR 10! FRINT *SFRICES *j FORM (MMDIYY) "
TSF 40120 NM$(COUNT) = LEFT$ (NM$(CO
329040 GOSUE 51000: REM WAIT FOR UNT ) » 25)
KEY FRESS 40140 INFUT *FURCH DATE *#FD$(CO
32970  RETURN UNT) tFD$CCOUNT) = LEFT$ (FD
36000 REM $(COUNT) 76)

12
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40145 FRINT *ENTER A SINGLE ERLAN
K IF NOT sOLD*

40150  INPUT "SALE DATE *iSD$(COU
NT)IS8D$(COUNT) = LEFT$ (SD$%
(COUNT)Y »6)

40160 INFUT *PURCH FRICE *3FF(CO
UNT)

40170 INFUT "SALE PRICE “iSF(COU
NT)

40180  INFUT "DIVIDEND/SHARE "iDv
(COUNT)

40190 INFUT “SHARES *iSH(COUNT)

40300 COUNT = COUNT + 1

40400 RETURN

50000 REM

WAIT FOR (CR) THEN

50010 REM

OUTFUT HEADING FOR ‘LI
5T

50020 REM

50100 GOSUR 510003 HOME

50110 FPRINT "NAME *j§

50120 FRINT "FDATE "j

50130 FRINT "SDATE ‘

50140 FRINT "FFPRICE *j

50150 FPRINT "SFPRICE "

50160 FPRINT *[OIV *

50170 FRINT

50200 LINE = 2

50300 RETURN

31000 REM

¥

WAIT FOR (CR) TO BE FR
ESSED

351010 VTAR 23! HTAR 3

51020 FRINT "PRESS ‘RETURN‘ WHEN
READY * :

51050 FPOKE - 1636850

51100 IF PEEK ( - 16384) = 141 THEN
RETURN

51200 GOTO 351100

52000 REM

WAIT FOR (CR) AND

52020 REM
FRINT HEADER
H2040 REM
FOR AFFRECIATION AND D
TVIDEND

52060 GOSUB 51000% HOME ! HTAE 4

52080 FPRINT "NAME"3?! HTAR 14
52100 FRINT "$GAIN"#! HTAER 21
$52120 FRINT “"ZGAINT

52140 PRINT

52160 LINE = 2

52180 RETURN
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A complete listing of the program is
given in listing 4, and a sample of the
displayed menu is given in listing 5.
The program is fairly well documented,
and I hope that the comments, along
with the text of this article will
enhance the usefulness of the program.

Table 2: Routines and their uses

20000-21999 Appreciation Report

24000-25999 Change an Entry

28000-29999 Estimated Dividends
Report

32000-33999 List Securities Entries

36000-37999 Read Securities from
Disk

38000-39999 Write Securities to
Disk

40000-41999 Add a New Entry

50000-50500 Print Header for List of
Securities

51000-51500 Wait for Return to be
Pressed

52000-52500 Print Header for
Appreciation and
dividend

Listing 5

STOCK MANAGER 1.0
RY R+ A. GUEST
MENU

(ADD! HOLDING
(APFRECIATION:

HOLDINGS
DATA FILE

COMMAND?! RE
FILE NAME STOCKS EXAMFLE
MBI
CURRENT FRICE 35124,25
TURKEY
CURRENT FRICE 1139.50
4M
CURRENT PRICE 9435.75

MENU

AL HOLDING
AFFRECIATION
CHANGE HOLDING
DIVIDENDS
LIST HOLDINGS
REAT! DATA FILE
WRITE DATA FILE
EXIT

COMMAND ¢
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A JOURNAL FOR OS! USERS!!

The Aardvark Journal is a bimonthly tutorial for OSI
users. It features programs customized for OSI and

has run articles like these:

1} Using String Variables.

2) High Speed Basic On An OSl.

3) Hooking a Cheap Printer To An OSI.

4) An OSI Disk Primer.

5) A Word Processor For Disk Or Tape Machines.

6) Moving The Disk Directory Off Track 12.

Four back issues already available!
$9.00 per year (6 issues)

NEW SUPPORT ROMS FOR BASIC
IN ROM MACHINES

C1S — for the C1P only, this ROM adds full
screen edit functions (insert, delete, change
characters in a basic line.), Software selectable
scroll windows, two instant screen clears (scroll
window only and full screen.), software choice of
OS| or standard keyboard format, Bell support,
600 Baud cassette support, and a few other
features. It plugs in in place of the OSI ROM,
NOTE: this ROM also supports video conversions
for 24, 32, 48, or 64 characters per line. All that
and it sells for a measly $39.95.

C1E/C2E for C1/C2/C4/C8 Basic in ROM ma-
chines.

This ROM adds full screen editing, software
selectable scroll windows, keyboard correction
(software selectable), and contains an extended
machine code monitor, It has breakpoint utilities,
machine code load and save, block memory move
and hex dump utilities, A must for the machine
code programmer replaces OS! support ROM.
Specify system $59.95

DISK UTILITIES

SUPER COPY — Single Disk Copier

This copy program makes multiple copies,
copies track zero, and copies all the tracks
that your memory can hold at one time —
up to 12 tracks at a pass. It's almost as fast
as dual disk copying. — $15.95

MAXIPROSS (WORD PROCESSOR) — 65D
polled keyboard only - has global and line edit,
right and left margin justification, imbedded
margin commands, choice of single, double or
triple spacing, file access capabilities and all the
features of a major word processor — and it's
only $39.95,

SOFTWARE FOR OSI

'P.C. BOARDS

MEMORY BOARDS!! — for the C1P. — and they
contain paralle! ports!

Aardvarks new memory board supports 8K
of 2114's and has provision for a PIA to give a
parallel ports! It sells as a bare board for $29.95.
When assembied, the board plugs into the expan-
sion connector.on the 600 board. Available now!

PROM BURNER FOR THE C1P — Burns single
supply 2716’s. Bare board — $24 95,

MOTHER BOARD — Expand your expansion
connector from one to five connectors or use it
to adapt our C1P boards to your C4/8P. - $14.95,

ARCADE AND VIDEO GAMES

ALIEN INVADERS with machine code moves —
for fast action. This is our best invaders yet. The
disk version is so fast that we had to add select-
able speeds to make it playable.

Tape - $10.95 — Disk - $12.95

TIME TREK (8K) — real time Startrek action,
See your torpedoes move across the screen! Real
graphics — no more scrolling displays. $9.95

STARFIGHTER ~ a real time space war where
you face cruisers, battleships and fighters using a
variety of weapons. Your screen contains work-
ing instrumentation and a real time display of the
alien ships. $6.95 in black and white - $7.95 in
color and sound,

MINOS — A game with amazing 3D graphics.
You see a maze from the top, the screen blanks,
and then you are in the maze at ground level,
finding your way through on foot. Realistic
enough to cause claustrophobia. — $12.95

ADVENTURES

Adventures are interactive fantasies where you give the
computer plain English commands (i.e. take the sword,
look at the control panel.) as you explore alien cities,
space ships, ancient pyramids and sunken subs. Average
playing time is 30 to 40 hours in several sessions.

There is literally nothing else like them — except

being there yourself. We have six adventures available.

ESCAPE FROM MARS — Explore an ancient

Martian city while you prepare for your escape.

NUCLEAR SUBMARINE — Fast moving
excitement at the bottom of the sea.
PYRAMID — Our most advanced and most
challenging adventure. Takes place in our
own special ancient pyramid.

VAMPIRE CASTLE — A day in old Drac's
castle. But it's getting dark outside.

DEATH SHIP — It’s a cruise ship — but it ain't

the Love Boat and survival is far from certain.
TREK ADVENTURE — Takes place on a
familiar starship. Almost as

good as being there.

$14.95 each

SCREEN EDITORS

These programs all allow the editing of basic
lines. All assume that you are using the standard
0S| video display and polled keyboard.

C1P CURSOR CONTROL — A program that uses
no RAM normally available to the system. (We
hid it in unused space on page 2). It provides
real backspace, insert, delete and replace func-
tions and an optional instant screen clear.

$1195

C2/4 CURSOR. This one uses 366 BYTES of
RAM to provide a full screen editor. Edit and
change lines on any part of the screen. (Basic in
ROM systems only.)

FOR DISK SYSTEMS — (65D, polled key-
board and standard video only.}

SUPERDISK. Contains a basic text editor with
functions similar to the above programs and also
contains a renumberer, variable table maker,
search and new BEXEC* programs. The BEXEC*
provides a directory, create, delete, and change
utilities on one track and is worth having by
itself. — $24 95 on 5" disk - $26.95 on 8",

AARDVARK IS NOW AN OSI DEALER!

Now you can buy from people who can support
your machine.

—THIS MONTH'S SPECIALS—

Superboard 11 $279
C1P Model I 429
cap 749

. . . and we'll include a free Text Editor Tape
with each machinel

Video Modification Plans and P.C. Boards
for C1P as low as $4.95

oSl

This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards
for OS! systams. Our $1.00 catalog lists it ail and coritains free program lisfings and programming hints to boot.

=
osi

L

oSi

Aardvark Technical Services ¢ 1690 Bolton ¢ Walled Lake, MI 48088
(313)699-3110 or (313) 624-6316
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Why WAIT ?

The WAIT function in the OSI
and PET BASICs were Intended
for Input/Ouput use but can have
other interesting applications if
you understand how to use it.

Robert L. EIm
446 Rothbury Ave.
Bolingbrook, lllinois 60439

When I first saw the WAIT function I
immediately dismissed it as something
I had no use for. I don’t have a printer
and I'm not planning on attaching my
C1P to anything else, so why would I
ever need WAIT? The answer lies in
understanding how the function works.
We seldom develop applications for
things we don’t understand, so what
we need is the necessary foundation.

Ohio Scientific’'s BASIC in ROM
Reference Manual states that “‘WAIT
L], K reads status of memory location I
{Decimal) exclusive OR’s it with K,
then AND's the result with | until a
non zero result is obtained. If K is omit-
ted it is zero.”’ That’s very nice and to
the point but it doesn’'t tell you
anything about how to determine what
values should be in | and K. If I want to
check a flag word or wait for some
other indicator before continuing the
program, I may have to detect my in-
dicator in the presence of other chang-
ing bits. How can I determine what
values should be in WAIT to do that?

‘No. 33 - February 1981

The key is in knowing what the ex-
clusive OR can do for you as a program-
mer. Dr. DeJong recently gave an ex-
planation of each logical function (see
MICRO 22:31] but only briefly men-
tioned the one application we need
here. Let's suppose we have an address
containing a binary word 11111110
{D.254) and we want to detect if bit 5
changes regardless of what else hap-
pens. If only bit 5 changes we would ex-
pect a binary 11011110 {D.222), but we
can’t guarantee only that unique value.
Wouldn't it be nice if we could *‘blind”’
the machine to the normal contents of
the address and then indicate only
which bit we are interested in? This is
exactly what we can do with the cor-
rect values in WAIT. Let's see how.

If we place the address in WAIT as
“T'" and its normal contents (D.254 in
our example) in “'K’’, we will in effect
exclusive OR 254 with itself. Using Dr.

. DeJong's truth tables, what will be the

result? Very interesting! If you ex-
clusive OR any value with itself you get
all zeros. In other words, the machine
is now "‘blind’’ to the normal value at
the address specified. Just what we
wanted!

Next we want to tell it to stop
"*waiting’’ if only bit 5 changes. If we
put D.32 in the WAIT instruction as
“I' {2 to the 5th power is 32}, it will be
ANDed with the result and continue
with the program only if bit 5 changes.

That's great, but is it really
necessary to figure the powers of two,
etc.? No, but I did want you to under-
stand what was going on. In reality it’s
quicker to figure the decimal difference
between the normal value and the new
value we want to watch for. Using our
example, 254 -222 = 32. That's much
easier, especially for figuring combina-
tions of bits.

So what good is it if you don’t have
a printer? I have already covered one
use in a previous article [see ‘‘A C1P
Users Notebook’’, MICRO 31:11] to
read tapes without loading them into
memory. That application didn’t use
the 'K’’ operator since the ACIA Status
Register didn't have any extraneous
data to get rid of, and I only needed to
know when the Receive Data Register
was full.

Recently I found another interesting
use for WATIT. It seems that due to the
way the circuitry is built for the polled

Table 1
57088 value wait until wait if
Key when depressed J K* J K
RPT 126 128 254 128 126
ESC 222 32 254 32 222
L Sh 250 4 254 4 250
R Sh 252 2 254 2 252

*Normal value of 57088 with SHIFT LOCK depressed is 254.
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Presenting the
g keyboard, if you PEEK (57088), {actual-
4 : ly any address between 56320 and
lcrosys em 57343 gives the same results) you will !
be polling Row 0. This means you don’t ()
For the Apple 1| have to disable Control C and write
your own keyboard polling routine if
The CJM Microsystem for the Apple 1 you want a SimPle respoqse from -the
The CJM Microsystem now prowdegPApple owners R operator. I wanted to dlsplay elght
with the hardware they need to interface joysticks, pages of information and have the com-
e e, nd conirl ot devia s puter wait between them until 1 was
endless. ready for the next one. The simple
routine XXXX PRINT '‘Depress ESC to
proceed’’: WAIT 57088,32,254:
RETURN works perfectly. And now
you know where I got the values for my
example.

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 Varjety 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.

By rearranging the values it is also
possible to wait only if a key is pressed.
This would allow a long program such
as a data listing to run continuously un-
til you had a reason to stop it. To do
this the WAIT is imbedded in the loop
so that loop operation is suspended
only as long as a particular key remains
depressed.

A slight variation of this is to use

The Graphics Kit Software i
This is 2 disk based program written in Integer Basic and WAIT 57088,1,255 in a 'IOOP-_ Now the
Assembly Language. It uses the Microstiks to simulate the USE YOUR MASTERCHARGE OR VISA CARDS loop can be suspended indefinitely by
e e e ncuding . releasing the SHIFT LOCK key and you
. u .
+ Draw to both HIRES screens. | APPLEXPANDER+S §5495 | don’t have to keep one finger on the
* Assemble shapes into tables. I .
» Select a color fron; the pallette using the Microstik cursor. MICROSTIK $ 59 95 keyboal'd.
» Add text directly to drawings with auto scrolling in either direction. AC CONTROL BOX $ 89.95
* Move shapes around the HIRES and deposit themn at the . . .
touch of & ution. Presa the bution again 1o pick them up offthe ZZL::PCE‘;NTHOL BOX : :':: At this point I must mention the @ ,
screen and move them to a new location. Press a key to rotate the A : 3
i e CTRL key. Due to its
shape. Press another to bring up the next shape. GRAPHICS KITSOFTWARE § 4995 umqu;nes‘s‘» of the C T y s
ﬂmnmmm&mmm n DL ADAPTER KIT $ 1295 use with “CTRL C'’, 57088 may rea
* ranirate Command s fro . either 190 or 255 when it is read. It

: mmm&*sw“'”’m’“wwpﬁc“"m‘"mw seems to depend on the kind of instruc-
T or gt et for ’ ORDERTODAY  703-620-2444 tion preceding the read. I mention this
because in some cases WAIT

- . 57088,1,255 will stop the loop forever
The ADPLEXPADER isthe heart of the CM MICRO- if the CTRL key is depressed. Personal-

SYSTEM. The Applexpander plugs into the Apple Game /O |y T have decided not to use the CTRL
Once the expander is instalied there will never be ! .
mmdmxcesm::;mwcmmuxpander bw- key with WAIT so that unnecessary

fers the input and output signals to the Game 1/O. Providing 3 : 3 .
the added safety needed o interface to the outside workd. confusion is avoided

The two input sockets accept a Microstik, Light Pen or an

the
Microsystem

assorment of input deices such as temperature, audio or Table 1 shows the WAIT 57088 ]
!Il%ztcsvm?upsrsocket will drive the AC Control Box, Relay and K values for thetfoux usable keys m
Modules, LED Arrays and other controllers. Row 0. Values are given for both ‘‘wait

The APPLEXPANDER+S includes an Awuxilliary Speaker/ s . " tivait if
Headphore Jack, and Volume Control. The Appie speaker is until the key 15 deI'C’SSCdl. El.'lld Y
automatically muted when a speaker is plugged into there-  the key is depressed’’ applications. You
mot:Jack.Thevolumecontroladjusbﬂ-nesoundIeveLWhen can use any Of thCSC kCYS in the
an external speaker (not included) is used, the sound quality of
the Apple increases dramatically. previously described subroutine, or use
the values in IF statements to get real-
T MMICROSTIK is  dual axs oystick kfeatures anall  LLIAE  TESPOMSES. The values shown
e »
metal rugged chassis, with a l;eua;hvy m cal;leur:dJoc:ev: plug. assume tl;e SI'HFE LOCK kez' 1:
Each Microstik includes two ns for intera con- 3 my tests, i
trol. Additional circuitry reduces the current draw so that two depressed ut accor " ing toh y !
Microstiks can safely be used simultaneously through the rar Cly affects operatlon either way.
game socket. These are high quality units constructed to
withstand abuse. Extension cables are available as accesso-

Cemed APPLEXPANDER

ries. With the above information you
CJM INDUSTRIES, INC. should be able to use WAIT in many
Aeston, Virginie - different ways. In fact, grab your com-

puter and try out ome of these
subroutines right now. Why wait?

D . o
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An
Atari

Assembler

This article describes a simple,
one-pass assembler written in
BASIC for a 16K Atari 400 or 800
computer system.

William L. Colsher
4328 Nutmeg Lane, Apt. 111
Lisle, lllinois 60532

Back in the first year of MICRO, our
favorite editors published an article by
Michael J. McCann titled ‘A Simple
6502 Assembler for the PET'' (6:17).
When I finally broke down and bought
a 6502-based Atari 800 (previously I
had only used 8080 and Z-80-based
machines), 1 also picked up all the
copies of MICRO that I could find. I
quickly found McCann’s article and
decided it would be a good way to learn
the Atari BASIC, and master 6502
machine language. The program that
accompanies this article is [I think|
functionally identical with the original
PET version. But... I'm new at 6502
and I could easily have overlooked
something.

_Six-Functions

The assembler presented here has
six functions:

1. Input and assemble source
"~ code.

. Save object code on tape.
Load object code from tape.
Execute the object program.

Call the object program as a
USR routine.

6. List the object program to the
Screen.

E S
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The careful reader will note that these
functions are nearly identical with
those of the McCann assembler. Their
actual use has been modified only as
dictated by differences between the
PET and Atari. The following

In addition to the standard 6502
mnemonics, three pseudo-ops have
been provided. (Pseudo-ops are instruc-
tions to the assembler that do not
generate any machine code.)

ORG—tells the assembler where
to start putting your program.
DC—places a number from 0O to
255 in the current location.

END—tells the assembler that
you are done entering code.

paragraphs describe the use of each of
the six functions.

Function 1 allows you to enter your
program. Since this is a one-pass
assembler you are not allowed sym-
bolic addresses or operands (that is,
labels|. All addresses and operands
must be entered in decimal. For exam-
ple 100;6 must be entered as 256.

1® DIM HX$(2),SXHC(1),UNSC1),MNSC123813,BY(256),
CO$(16),T$(5),M$(5),A¥(15),VS(1S)
11 DIM B1$(2),B2%(2),B3%(2),AD$(4),538( 1),
S2%(1),5S8(1),UsC L)
28 FOR E=B@ TO 255
39 READ T$,T:MNS(E$5+1)=T$:BY(E)=T:T8=""
48 NEXT E
50 T$=""
6B FOR E=1 TO 1B
78 READR T$:COSCEI=TS:T$=""
88 NEXT E
S8 GRAPHICS @
189 PRINT *1. Input source code and Assembie”
118 PRINT "2. Save 0b ject Code on Tape®
128 PRINT “3. Load Ob jact Code from Tape®
© 138 -PRINT. "4.-Execute.Machine Language Program®
148 PRINT *5. Call Machine Language Program®
145 PRINT * as USR Routine”
158 PRINT "6. List Machine Language Program®
179 INPUT T:IF (T<{=8) OR (T>8) THEN GOTO 17a
188 ON T GOSUB 14089, 20889, S804, 18880, 11809, 2986
198 GOTO 99
1888 SX=INT(DC/1B)
1818 UN=DC-(SX#16)
1820 SX$=CO$(SX+1)
1838 UN$=COS(UN+1)
1948 HX$(1)=5X$: HX$( 2 )=UNS
1858 RETURN
{continued)
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2980
2910
3000
3881
309s
3018
3015
3@z2s
3830
3040
3058
3068
3079
3a75
3080
3890
40900
4010
40i1
4024
4930
4835
40409
4059
4060
4879
4008
4990
5009
Sa1o
S@eil1
5629
5825
5838
5859
5051
5052

6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130
6140

6150

GRAPHICS B

PRINY "Start addraess™; {INPUT AD:I=0
IF I=23 THEN GOTO 5859

I=I+1

IB=PEEK{AD)

TS=MNS( IBsS+1)

IF T$<>"NULL * THEN GOTO 3958
DC=IB:GOSUB 1@©8:GOSUB 13006

PRINT ADS$; " *;HXS$; " .
AD=AD+1:GOTO 300

ON BY(IB) GOTO 3860, 3090, 4958
DC=IB:GOSUB 1009:GOSUB 13099
PRINT AD$; " *;HXS; " TS
AD=AD+1

GOTO 3009

DC=IB: GOSUB 1998

B1$=HX$

DC=PEEK(AD+1 }: GOSUE 1068

B2$=HXS

GOSUB 13098:P=DC

PRINT AD$; " *;B1s;" °;B2%;"

" %3P

‘AD=AD+2

GOTO 3p@e

DC=1IB:GOSUB 1086

Bl$=HXS

DC=PEEK(AD+1): GOSUB 1068
B2$=HXS$

DC=PEEK(AD+2): GOSUB 10aa
B3$=HX$

OP=PEEK{AD+1 }+(PEEK(AD+2 34256 )
GOSUB 13000
PRINT ADS; "
T$:" *;0P
AD=AD+3
GOTO 3930
INPUT T8

IF T$<>"* THEN RETURN

“3TS;

";Bl1%;" ";B2%;" ";B3s;" *";

GRAPHICS 9:I=8:GOTO 3098
DATA BRK ,1,0RAIX,2,NULL ,0,NULL ,O,NULL ,O,
ORAZ ,2,ASL ,2,NULL ,O,PHP ,1

DATA ORAIM,2,ASIA ,1,NULL ,0,BULL ,0,0RA ,3,
ASL ,3,NULL ,0,BPL ,2,0RAIY,2

DATA NULL ,0,NULL ,O,NULL ,0,O0RAZX,2,ASLZX,2,
NULL ,0,CLC ,1,0RAY ,3

DATA NULL ,0,NULL ,0,NULL ,0,0RAX ,3,ASILX ,3,
NULL ,0,JSR ,3,ANDIX,2,NULL ,0

DATA NULL ,0,BITZ ,2,ANDZ ,2,ROLZ ,2,NULL ,0,
PLP ,1,ANDIM,2,ROLA ,1,NULL ,0

DATA BIT ,3,AND ,3,ROL ,3,NULL ,O0,BMI ,2,
ANDIY,?2,NULL ,0,NULL ,0,NULL ,0

DATA ANDZX,2,ROLZX,2,NULL ,O0,SEC
NULL ,0,NULL ,0,NULL ,0,ANDX ,3

DATA ROLX ,3,NULL ,O,BRTI ,1,EORIX,2,NULL ,0,
NULL ,0,NULL ,0,EORZ ,2,LSRZ ,2

DATA NULL,0,PHA ,1,EORIM,2,LSRA ,1,BULL ,O,
Jvp ,3,EGR ,3,LSR ,3,NULL ,0

DATA BVC ,2,EORIY,2,NULL ,0,NULL ,0,NULL ,O,
EORZX, 2,1SR2X,2,NULL ,0

DATA CLI ,1,EORY ,3,NULL ,0,NULL ,0,NULL ,0,
EORX ,3,LSRX ,%,NULL ,0,RTS ,1

DATA ADCIX,2,NULL ,0,NULL ,0,NULL ,0,ADCZ ,2,
RORZ ,2,NULL ,0,PLA ,1,ADCIN,2

DATA RORA ,1,NULL ,0,JMPI ,3,ADC
NULL ,0,BVS ,2,ADCIY,2,NULL ,0

DATA NULL ,0,KULL ,0,ADCZX,2,RORZX,2,NULL ,0
SEI ,1,ADCY ,3,NULL ,0,NULL ,0

DATA NULL ,0,ADCX ,3,RORX ,3,NULL ,0,NULL .0,
STAIX,2,NULL ,O0,NULL ,0,STYZ ,2

DATA STAZ ,2,STXZ ,2,NULL ,0,DEY
TXA ,1,NULL ,0,STY ,3,STA ,3

,1,ANDY ,3,

,1,NULL ,0,

,3,ROR 3,

6160
6170
6180
6190
6200
6210
6220
6230
6240
6250
6260
6270
6280

6290
‘Soea
S8le
9815
98208
9839
9949
9950
Se68

8079

ge80
9890
9109

DATA STX ,3,NULL ,0,BCC ,2,STAIY,2,NULL ,O,
NULL ,0,STYZX,2,STAZX,?2,STXZY,2
DATA NULL ,0,TYA ,1,STAY ,3,TXS
NULL ,0,STAX ,3,NULL ,0,NULL ,0
DATA LDYIM,?2,LDAIX,2,LDXIM,2,NULL ,0,LDYZ ,2,
LDAZ ,2,LDXZ ,2,NULL ,0

,1,NULL ,O,

DATA TAY ,1,LDAIM,2,TAX ,1,NULL ,O,LDY ,3,
oA ,3,LDX ,3,NULL ,0,BCS ,2
DATA LDAIY,2,NULL ,O,NULL ,0,LDYZX,2,LDAZX,2,

LpXzYy,2,NULL ,0,CLV 1

DATA LDAY ,3,7SX ,1,NULL ,0,LDYX ,3,LDAX ,3,
LDXY ,3,NULL ,0,CPYIM,2,CMPIX,2

DATA NULL ,O,NULL ,0,CPYZ ,2,CMPZ ,2,DECZ ,2,
NvLL ,O0,INY ,1,CMPIM,2,DEX 1
DATA NULL ,O0,CPY ,3,CMP ,3,DEC
BNE ,2,CMPIY,2,NULL ,0,NULL ,0
DATA NULL ,0,CMPZX,2,DECZX,2,NULL ,0,CLD ,1,
CMPY ,3,NULL ,0,NULL ,0,NULL ,0

DATA CMPX ,3,DECX ,3,NULL.,0Q,CPXIM,2,SBCIX,2,
§ULL ,0,NULL ,0,CPXZ ,2,8BCZ ,2

DATA INCZ ,2,NULL ,O0,INX ,1,SBCIM,2,NOP ,1,
§ULL ,0,CPX ,3,S8BC ,3,INC .3

DATA NULL ,O0,BEQ ,2,SBCIY,Z2,NULL ,0,NULL ,O,
KULL ,0,SBCZX,2,INCZX,2,NULL ,0,SED ,1

DATA SBCY ,3,NULL ,O,NULL ,0,NULL ,0,SBCX ,3,
INCX ,3,NULL ,O

DATA 0,1,2,3,4,5,6,7,8,9,4,B,C,D,E,F
GRAPHICS @ )

PRINT “Enter Program Name";: INPUT N$
NZ2$="C: " :NZ2$(3)=N$

OPEN #1,4,8,NZ2S

INPUT #1,22

INPUT #1,EN

FOR AD=ZZ TO EN

INPUT #1,DA

POKE AD, DA

NEXT AD

CLOSE #1

RETURN

»3,¥01LL ,0,

18288 GRAPHICS @

19818 PRINT "Enter Address in Base 18%;:INPUT AD
18815 IF RADXESS3S THEN GOTO 10398

180820 T99=USR(AD)

10838 RETURN

11800 GRAPHICS @

11818 PRINT "Enter Value to be passed®;:INPUT AC
11828 PRINT "Enter Address in Base 180";:INPUT AD
11850 T99=USR(AD,AC)

11968 RETURN

13098 A=AD:S3=INT(AD-4896)

13082 A=A-S53+4095

138108 S2=INT(R/256)

13812 A=A-S2%256

13820 S=INMT(A/16).

13068 " U=AD-( S3%40896+S24256+5#16)

13870 S3$=CO$(S3+1)

‘13088 S2$=CO%(S2+1)

13850 S$=COS$(S+1)

13180 US~COS(U+1])

13110 ADS(1)=S38:ADS(2)=528:ADS(3)=S$:ADS( 4 )=US
13128 RETURN

14988 GRAPHICS @:AD=826:2Z=826

14018 PRINT " (MNEMONIC )(SPACE Y OPERAMB)"
14828 GOSUB 150800

144308 F=0

14048 FOR E=@ TO 255

148041 TS=MN$(Es5+1)

14050 IF TS<>M$ THEN GOTO 14860

14051 B=BY(E):F=1:CD=E:E=266

14960 NEXT E

14079 IF F=8 THEN GOTO 14268

14988 ON B GOSUB 14109, 14130, 14180

14090 GOTO 14920

18
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141886 POKE AD,CD
14110 AD=AD+1
14128 RETURN

OPERAND * : RETURN
14148 POKE AD,CD
14150 POKE AD+1,0P
14168 AD=AD+2
14170 RETURN

OPERAND " : RETURN
14198 POKE AD,CD
14288 B2=INT(OP/256)
14218 B1=0OP-(B2#256)
1422@ POKE AD+1,BL
14239 POKE AD+2,B2
14242 AD=AD+3
14258 RETURN
142608 IF (M$="O0ORG

(M$="DC

14288 IF M$="ORG
14298 GOTC 1434@

ORG":GOTO 140208
14318 FO=1
14320 AD=0P:ZZ=0P
14332 GOTO 14928
14340 IF M$="END
14358 GOTO 144808
14368 EN=ARD-1
14378 RETURN

14138 IF OP>255 OR OP<(@ THEN PRINT “ERROR -

14180 IF OP>65535 OR OP<@ THEN PRINT “ERROR -

") OR (M$="END
®) THEMN GOTO 14286
14278 PRINT "ERROR - PSUEDG-OP®:STOP
" THEN GOTO 14308

14398 IF FO=1 THEN PRINT "ERROR - MULTIPLE

* THEN GOTO 14368

15800 M$="

15858 NEXT M

15898 RETURN

") OR

20188 RETURN

14488 POKE AD,OP
14518 AD=AD+1
14526 GOTO 1462@

15818 IF LENC(A$)<3 THEN PRINT "ERROR - LENGTH":
60TO 15089

15838 S=0:FOR M=1 TO LENCAS)

15848 US=AS$(M):IF Us="

15080 IF S=@ THEN GOTO 1518@
15879 FOR M=1 TO S-1:US=AS(M):MS(M)I=US:NEXT M
15872 IF S=6 THEN GOTO 1508@
15874 FOR M=S TO S:M$(M)="
158680 US=""cUs=AS(S): OP=UAL (US)

15100 . S=L EN(AS$)I+1

15110 FOR M=1 TO S-1:US$=AS(M):MS(MI=US:NEXT M
15128 IF S=6 THEN GOTO 158399

15438 FOR M=S TO S:M$(MIX="
20808 GRAPHICS @

20610 PRINT “Enter Program Name®;:INPUT N$
28A1S NZ2$="C: " :N2$(3)=N$

20820 OPEN #1,8,0,N2$

20038 PRINT #1,2Z22

20048 PRINT #1i,EN

20858 FOR AD=ZZ TO EN

20860 DA=PEEK(AD)

20079 PRINTY #1,DA

28988 NEXT AD

20898 CLOSE #1

":A%="":INPUT A%

“ THEN S=M:M=LEN(AS)

"INEXT M

*INEXT M:GOTO 15838

Function 2 allows you to save your
program on tape. When you select this
function you will be asked for the name
you wish to save the program under.
The console will beep twice and when
you press RETURN your program will
be saved on tape. (Disk owners will
find it quite simple to alter this section
of the assembler to save programs on
disk.)

Function 3 is the opposite of func-
tion 2; it loads your program from tape.
Once again you will have to enter a pro-
gram name. If the program name you
have entered is not found on the tape or
disk an error will result.

Functions 4 and 5 allow you to ex-
ecute your machine language object
program. Function 4 simply jumps to
the starting address you have entered.
Function 5 allows you to pass.a value to
your program. Rather than confuse you
about how this is done I'll refer you to
the Atari BASIC Reference Manual for
details.
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Finally, function 6 allows you to
list your program after it has been
entered. This routine is actually a
disassembler and you can use it to
snoop around in Atari's ROMs just as
easily. This function will display a
screenful of disassembled code and
then halt. To continue the listing press
any key and RETURN. To halt, and go
back to the main menu, simply press
RETURN.

Some Changes to the Program
Since getting the listing presented
here I have discovered that a couple of
changes are in order.
Add line 12.
12 DIM N$(8),N28$(10)

This makes the entering of program
names work correctly.

It is helpful to know where you can
safely put information and programs in-

MICRO - The 6502 Journal

to your machine’s memory. In low
memory it appears that these areas are
free:
21-64 (All addresses are in

) decimal)

252-563

713-740
1664-1791

Take reasonable care with where
you put things and you should be OK.

William L. Colsher took an undergraduate
major in Computer Science at Ohio State
University. He worked for several years in
mainstream data processing, leaving that
field three years ago to write and consult
in the microcomputer field. He is
presently manager of the Oak Brook
Computer Centre in Oakbrook Terrace,
Illinois. He owns several small computer
systems including a fully expanded TRS-80
Model I and a similarly configured

Atari 800.
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l'lOWTO TURN AN APPLE INTO A TANK.

With Computer Conflict™and a little imagination, we’ll
transform your staid and respectable Apple computer into the
fearsome war machine of the Soviet Red Army. Computer

Conflict actually consists of two fast-paced, action-packed war-

games played on full-color mapboards of Hi-Res graphics:
Rebel Force and Red Attackl

REBEL FORCE puts you in the role of a Soviet commander
whose regiment must face a computer-directed guerrilla up-
rising which has overrun a vital town. Armed with your tank,
heavy-weapons, and infantry units, your mission is to regain
the town through the annihilation of the Rebel Force.

Your advance will be brutally opposed by minefields,
ambushes, militia, and anti-tank guns — all skilifully deployed
by your computer. Survival and success of your units will
depend on your ability to take advantage of the variable terrains
- open, forest, and rough - each of which has different move-
ment costs and shelter values.

In this finely-balanced solitaire wargame, every move is
played under realtime conditions: Procrastinate and lose. At

the same time, caution cannot be cast aside; severe unit
losses will only result in a Pyhrric victory at best

With its five levels of difficulty (plus one where you make
up your own), the computer can and will stress your tactical
skills to their fullest.

RED ATTACK! simulates an invasion by a mixed Soviet
tank and infantry force against a defending battalion. As the
defender, your task is to deploy your infantry units effectively
to protect three crucial towns — towns that must not fall!

As the Russian aggressor, your objective is to crush the
resistance by taking two of these three towns with your tanks
and infantry. With control of these strongpoints, the enemy’s
capitulation is assured.

Red Attack! is a two-player computer simulation of modemn
warfare that adds a nice touch: At the start of each game, the
computer displays a random setup of terrains and units, pro-
viding every game with a new, challenging twist

Computer Conflict, for $39.95, comes with the game pro-
gram mini-disc and a rule book

OR A SPITFIRE.

After you're done playing Computer Conflict, you may be
in a mood for something other than g_round -attack wargames.
In that case, Computer Air Combat™is just what you need.

With Computer Air Combat, your screen lights up with an
open sky generated by Hi-Res graphics offering global and
tactical plots. Squint your eyes a bit, let loose your mind, and

you'd swear your keyboard has melted into the throttle, rudder,

altimeter, and other cockpit instrumentation of a World War I
combat plane. In fact, any of 36 famous fighters or bombers,
from a Spitfire and B-17 Flying Fortress to the Focke-Wulf 190
and A6M5 Zero. Each plane is rated - in strict historical
accuracy and detail - for firepower, speed, maneuverability,
damage-tolerance, and climbing and diving ability.

Practically every factor involved in flying these magnificent
airplanes has been taken into account, even down (or up?) to
the blinding sun. Climb, dive, twist, and tum. Anything a real
plane can do, you can do. However, the computer prevents all
“illegal” moves - such as making an outside loop (which in
real life, would disastrously stall a plane).

PLAY THE COMPUTER. Aside from being the game’s
perfect administrator and referee, the computer will serve as a
fierce opponent in the solitaire scenarios provided: Dogfight,
Bomber Formation, radar-controlled Nightfighter, and V-1 Inter-
cept There's even an Introductory Familiarization Flight (with
Air Race option) to help you get off the ground.

With the number and type of planes and pilot ability
variable, you can make the computer as challenging as you
want to give you the ultimate flying experience.

PLAY A HUMAN. Two can play this game as well, in
dogfights and bomber attacks. Given a handicap of more or
better planes or an ace pilot (or all of the above), even a
novice at Computer Air Combat stands a chance to defeat a
battle-hardened veteran.

For $59.95, Computer Air Combat gives you the game
disc, a rule book, two mapboard charts (for plotting strategies
between moves), and three player-aid charts.

Credit card holders, if you own an Apple®ll 48K (Apple-
soft ROM) and a mini-floppy disc drive, call 800-227-1617
ext. 335 (toll free) and charge your order to your VISA or
MASTERCHARGE. In California, call 800-772-3545, ext. 335.

To order by mail, send your check to:
Strategic Simulations Inc, Dept. PC, 465 Fairchild Drive,
No. 108, Mountain View, CA 94043. All our games camry a
14-day money back guarantee to assure your satisfaction.

While you're at it, you can aiso get our other games:

O Computer Bismarck for your Apple: $59.95
Computer Bismarck, TRS-80® 48K Disc: $59.95
Computer Bismarck, TRS-80 32K Cassette: $49.95

O Computer Ambush (a tactical simulation of man-to-
man combat in WWII) for your apple: $59.95

O Computer Napoleonics, the Battle of Waterloo for your
Apple: $59.95

O Computer Quarterback (a real-time strategy football
game): $39.95

Apple is a registered trademark of Apple Computer Inc.
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Turning USR(X) Routines

Into BASIC DATA Statements

This program saves machine
language routines as BASIC
DATA states. It also Includes a
hexadecimal to decimal
converter.

Thomas Cheng
26 Madison Street Apt. 41
New York, New York 10038

If for any reason you are writing
machine language subroutines for the
Ohio Scientific CIP (or any other
cassette Ohio Scientific machine], the
first problem which will present itself
is the lack of any method of saving the
routine. An alternative to spending 5 to
10 minutes for the ASSEMBLER or the
EXTENDED MONITOR to load in,
then save using that, is to turn the
routine into a series of DATA
statements in BASIC. To reload these

values, you would then load the DATA
statements into program memory, then
POKE them into the proper memory
locations.

For example, if I add a machine
language subroutine fifty bytes in
length, the program would save: first, a
line number followed by the DATA
keyword, then the actual program in
decimal format. The first such line
saved will contain the two pointers for
the location of the program in decimal
format. I chose to output these
numbers separately, so that I could
easily change them.

The following is an illustration of
the workings of the program.

FOR K=0 to 63:POKE

K +4096,K: NEXTK
RUN
START, END? 4096, 4157
LINENO, INC? 10,10

Result

10 DATA 4096,4157

20 DATA 0,1,2,3,4,5,6,7,8,9,10,
11,12,13,14,15

30 DATA 16,17,18,19,20,21,22,
23,24,25,26,27,28,29,
30,31

40 DATA 32,33,34,35,36,37,38,
39,40,41,42,43,44,45,
46,47

50 DATA 48,49,50,51,52,53,54,
55,56,57,58,59,60,61,
62,63

This is what the BASIC program
should do, but due to the fact that [ am
extremely lazy, I have added in several
frills to the program.

First and most important, is a hexa-
decimal to decimal converter inherent
in the program. This conversion
routine is located at lines 140 to 160,
inclusive. This little routine has turned
out to be quite handy, as I have used it

118 NEXTK
126

158

5 REM MACHINE LANGUAGE SAVE

7 REM *%3THOMAS CHENG*%%

14 INPUT"START, END";B$,C$: INPUT"LINENO,
28 IFLEFT#(B%,1)="8"THENGOSUB144:B=A:G0T042
38 B=VAL(BE§)I:REM IT ALWAYS ENDS UP IN.B

48 B$=CH: IFLEFTS(B%, 1 )="8"THENGOSUB140: GOTO55
582 A=UAL(C$):REM-A IS SECOND VALUE

55 SAVE:PRINT:PRINT:PRINTST: "READN, N2: FORK=NTONZ : READQ: POKEK, G: NEXTK"
68 ST=ST+IN:PRIMNIST; "G=INT(N/256):POKELZ,Q:POKE1]l,N-G%256"

TE ST=ST+IM:PRINTST; "DATA" ;MIDS(STRS(B)>,23; ", ";MIDS(STRE(A,2)

B2 ST=ST+IN:C=E+15:PRINTST; "DATA" ; : IFC>ATHENC=A
S8 FORK=BTOL:LO=PEEK(K):GOSUB178: PRINTA%; : IFKKCTHENPRINT ", °;

IFC< >ATHENB=C+1:PRINT: GOT0OSA
138 PRINT:PRINT:PRINT:POKESL17,B8:END
148 AR=B:A%="P12345678SABCDEF " : FORK=1TOLEN(B$):FORL=1T01l6
IFMIDS BS, K, 1 =MIDS(AS,L, 1 )THENA=A+{ 167 (LEN(BE ) -K)I*{(1L-1))
166 NEXTL : NEXTK: RETURN '
178 AS=MIDS(STRE(LO),2): RETURN

INC";ST,IN
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7”010 SCIENTIFIC

TOUCH TYPING - 15 lesson
set teaches you to use all let-
ters and numerals without the
need to look at the keyboard.
Requires 32x64 display. 8K.
$19.95.
FAILSAFE +2 - a sophisti-
cated game based on the elec-
tronic warfare environment en-
countered by aircraft during
nuclear war. 8K. $8.95.
INTELLEGENT TERMINAL
EMULATOR - down load, edit,
then send files back to host
computer. Full or half duplex,
many other features. Disk sys-
tems. $24.95.
DS-PORT - 18 page data sheet
shows how to add parallel ports
to your C1P without a 610
board. Includes photo posi-
tives. $9.95.
DS-20MA - Your C1P can use
any ASCIl 110 baud, 20MA
periferal with the aid of this 14
page data sheet. $8.95.
Send for a FREE complete
software and hardware cata-
log.
Aurora Software Associates

P.O. Box 99553 e

Cleveland, Ohio 441997
(216) 221-6981

FROM Br¢derbund Software

STRATEGY

THE SAGA CONTINUES . . .
IV TAWALA'S LAST REDOUBT

The cruel Emperor Tawala has been forced from
his throne on the world of Galactica and has fled
for his life to the planet of Farside, where he and
a small bank of adherents prepare to make their
last stand. Extreme solar conditions have
isolated Farside from the rest of the galaxy, and
30 it remains to Benthi, leader of the local insur-
rectionists, to press the final assault on Tawala
and his minions.

TAWALA'S LAST REDOUBT puts you in the
position of rebel leader. You must intercept and
decipher Tawala's secret messages to his sup-
porters, form alliances with tocal chiefs, detect
Tawala's spies In your midst, separate hard intel-
ligence from enemy disinformation, avoid Ta-
wala’s military forays against you and, finally,
lead the assault against the Prince’s stronghold.

Minimum Configuration:
TRS-80 Cassette, 16K, Level I, $19.95

TRS-80 Disk, 32K, $24 95
APPLE Disk, 48K 'with APPLESOFT, $29.95

FAST ACTION

Apple Galaxian — In brilliantly colored array, the
Galaxians swoop down from all sides in
dazzlingly swift attacks to do battle upon the
ione defender. This faithful rendition of that most
popular of all bar games may drive you around

the bend, but think of all the quarters you'll be
saving! Apple 1l Integer or Plus, 48K disk, $24.95.

* e e a e s e eae R ERE R I I

How to order: Ask your dealer or send check or
money order for the exact retail price to:

Yﬂ\‘:’

Br¢derbund Software
Box 3266, €ugene, Oregon 97403

Call (503) 343-9024 to order. NO CHARGE
FOR SHIPPING AND HANDLING!
visa and Mastercard accepted.

Wovogotmonl&ndforourfmcahl

“Apple, Apple Il Plug and Applesoft are (rademarks of Apple Computer Co. TRS-80 is a trademark of Radio Shack
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in several programs I have written. The
routine expects the value that is to be
converted to be passed in B$. (This is
the reason for so much confusion in
lines 20-50. First, the value is placed in
B$, then B$ is tested for a dollar sign. If
the first character of the string is a
dollar sign, the value is assumed to be
in hexadecimal, then converted to
decimal. The test is separate for each
value, a worthwhile touch.]

The routine uses the mathematical
definition of a base; that is, the sum of
sixteen raised to the power of the
digit's place {0,1,2...) multiplied by the
value of the d1g1t itself, [1 for 1, 2, for

..10 for A, 11 for B} for all the dlg1ts
of the number.

The hexadecimal number by my
method would be equal to {16**2}{10)
+({16**1){1)+(16**0)({11}=2560+16
+11 = 2587 in base 10.

Other little touches are contained
in lines 55-60. Line 55 will output the
requisite BASIC commands to POKE
the statements into memory. Line 60
will set the values of the locations 11
and 12 as a pointer to the first byte of
the subroutine, in standard 6502 for-
mat. That is, least significant byte first.

Line 70 produced the beginning and
ending locations of the subroutine,
while the actual core of the program is
located at lines 80-130, with line 170
serving as a subroutine to strip off the
extra space which is usually found in
front of any number being printed out.

Two Last Notes

After the inquiry in line 10 for the
starting line number, the user should
turn on his recorder for the following
DATA statements. Secondly, this
program will turn out sixteen values
per line of DATA statement. Occa-
sionally, the numbers being printed out
will run over the maximum line length
of 72 characters, so the statement
C =B +15 in line 80 should be changed.
The increment of 15 should be change
to the true increment minus one.

Happy computing... and take a
PEEK at some machine language
routines!

ANCRO"
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Improved

Dual Tape Drive
for SYM BASIC

These utility routines occupy
less than one page of memory.
However they greatly enhance
the use of two cassettes,
including the ability to
automatically duplicate a tape
full of BASIC programs.

George Wells
1620 Victoria Pl.
La Verne, California 91750

This article is-an update to a previous
article of mine which appeared in the
November 1979 issue of MICRO {18:5).
If you have that issue available you
might want to review it, but it’s not
absolutely necessary since this article
presents all new material and does not
require any information contained in
the original article. You may be
wondering why the need for an ‘'im-
proved’’ article; why didn’t I do it right
the first time? Basically there are two
reasons: Synertek System’s new
monitor 1.I ROM and. their Resident
Assembler/Editor ROMs, both of
which became available after I wrote
the original article.

MON 1.1 indicates the ID of the
tape file being loaded on the left-most
digit of SYM's LED display; a very
minor change from MON 1.0 but one

Ne. 33 ~ February 1981

that allows the program which called
the tape load routine to determine the
ID of the file just loaded. This is signifi-
cant because it frees us from the
drudgery of manually duplicating a tape
full of BASIC programs by typing
LOAD A, SAVE A, LOAD B, SAVE B,
etc., as in the original article. By con-
trast, this article presents a program
that will do this automatically, similar-
ly to the way RAE-1 duplicates its tape
files. Another advantage of this change
is the ability of the calling program to
provide true dual cassette control for
BASIC programs. In the original article,
the remote control for the write-only

recorder will be turned on if the first.

file encountered during a load sequence
is not the one asked for. Usually this
won't matter since you don’t normally
have a tape ready to be written in the
write-only recorder, but when you do,
it’s nice to have this added improve-
ment.

RAE-1 provides for a second cassette
control—but wouldn’t you know—it
requires a different port bit than the
one I used originally (active low on PB7
of VIA #1 instead of active high on PB4
of VIA #3). If you have not yet
implemented this second tape control,
Synertek Systems Technical Note #101
describes one way to do it using relays.
The program described here uses the
same control as RAE-1, but since it
does not require the RAE-1 ROMs, you
can customize it to any control by
modifying the TAPE.OFF.C and
TAPE.ON.C routines.

The program presented in this arti-
cle contains three entry points. The
first one is used at the monitor level
and approximates the .L2 command
with zero, one or three parameters. It is
called instead with .L3 and turns on the
second recorder for loading hi-speed

MICRO ~ The 8502 Journal

tape files. It can also be called as .UO,
especially from the on-board hex
keypad {USR 0). The second entry
point is used while in BASIC and is
called by a LOAD command. The third
entry point is-called from the monitor
with .G 1F7B jor .G F7B for 4K) and is
used to duplicate a tape of BASIC pro-
grams. Detailed instructions for each of
these follows, but it is assumed that
you have already loaded the OBJECT
CODE into memory. If you don’t have
8K of RAM then you will have to
change the ten '‘1F” bytes to ‘‘OF”
when you load it into a 4K system start-
ing at $0F01. This can be done easily by
first Depositing and Verifying the
OBJECT CODE at $F01 and then doing
a .M 1F,FO1 - FFF followed by ten sets
of OFG {no ¢ CR) ’'s}. Verify checksum
should then be 6DBA instead of 6E5A.
The best arrangement is to put the code
in your own PROM along with the ap-
propriate automatic initialization code
[not described here).

Using the .L3 Command

Step 1: Enter the following monitor
command once after every reset:

.SD 1F11,A66D (or .SD
F11,A66D for 4K.)

Step 2: Put a tape in the read-only
recorder and press the play button. Use
.L3 instead of .L2 and enter the
parameters just as for .L2.

Note: If you enter only one
parameter, the control for the write-
only recorder will be energized after the
first file has passed, if it is not the one
specified in the parameter ID. This is
unavoidable without completely
rewriting the monitor tape load
routine. Just don’t turn on your write-
only recorder when loading tape files
from the monitor.
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1F4R~ 48
1F4B- 20 01 IF
1F4E- 53
1F4F— 60
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DUAL CRE=ZETTE T

BY GEORBGE WELLE

LI 2 T2 222 2 2T 2222 T2 TR 2 22 2 22 2 2L L R YT T 2 I A e L

HARDWARE REGUIR
SYM-1 W
3K RAM
BRZIC W
WRITE-R
FRERD-RE

PBE7Y OF
TEREMINA
RRE-1 W

+¢e JEROD FRGE D

IUWPL.PRINT  .DE 317
CRLF.NULLE .DE %12
FRINT.PO: .DE 313

WIDTH
PiC
BUFRD

"
L

OR1E
DDR1R
nIG
DDRDIG

TRPDEL
F1

Pz

P3
FRRENR

INCP3
CONFIG
LOADT
EX10
START
DUMPT
ACCESS

an mw

+e¢ ENTER:

.DE Z1A
.DE ¥1C
.DE $FE

+++ 10 PORT DE

.DE BRADOD
.DE $ROO2
.DE S$R400
. IE $R401

+o+ SYSTEM RAM

.DE $R630D
.DE $AB4E
.DE BRB4L
.DE $R&4H
«.DE $A549

ese MONITOR 1.1

.DE $8293
.DE $89RS
.DE $3C78
.DE 3$3D4E
.DE $3DRS
.DE $BE37
.DE $38B8s

+#¢ BRZIC V1.1

PHA
J3R TAPE.OFF
PLR
RTS

PLPPPOOPOPPSP PP PSP PPPIPPPOPPPPOOPIPPPPPPSOPPPP PP PPOPOSS;

APE DRIVE FOR Z¥M—-1 BRASIC ;
OCTOBER 4: 198D

EMEMTS:

ITH MOM 1.1 ROM.

CCAN BE RELOCATED FOR 4k3
1.1 ROM.

ECORDER WITH STANDARD COMTROL.
CORDER COMTROLLED EY LOW ZIGHAL OM
VIR #1 (ZAME RS RAE-1 FEQUIREZX.

L.
1.0 ROM OFTIONAL.

SEE TEXTH.

EFINITIONE eee

MZ BIT SET ZUPPREZZEE PRINT

NUMEBER OF CRALF MULLE

CURREMNT COLUMM PRIMT POSITIONM
MRZIMUIM WIDTH OF FPRIMT LINE

coOpYy OF PRARAMETER 1 <{ID>

MOMITOR THFE ROUTIME BUFFER RDDRESE

FINITIONE eee

DATR REGIZTER FOR TRAPE CONTROL
DIRECTION REGISTER FOR TAPE COMTROL
DATA REGISTER FOR DIZPLRY DIGIT
DIRECTION RESIETER FOR LDIGIT

DEFINITIONS eee

TRPE DELAY LOCRTION

TRAPE 1D PRRAMETER

TAPE STRRT ADDREES

TAPE STOP ADDRESS + 1

NUMBER OF PRRMI IN MOMITOR COMMAMD

ROM BEFINITIOMNS #ee

INCREMENT PRRAMETER 3
CONFIGURE DISPLAY I1-0

LORD TRPE ENMTRY POINT

ZTOP TRAPE EXIT

INITIALIZE AND START THPE
DUMP TAPE ENTRY POINT
UNWRITE-PROTECT EYSTEM RAM

ROM DEFINITIONE eee

.C TURN OFF RERD-RECORDER

+e+ TO RCTIVATE EBASIC LORD U3SE ¥937 MEMORY SIZE RND
POKE 202:80: POKE 203,31
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1FS50- RE 4E Ae BRIIC.LOARD LDX P1 SET DESIRED ID
1F53- 85 1IC ET® #P1IC SRAYE IT
1FS5- FO DF BEG LORD. TAPE BRAMCH IF ID = 0
1F5¥- EB INx
1F58- FD DC RE® LOAD. TAPE BRANCH IF ID = 3FF
1FSA- 20 BR 1F BAZIC.LOOP JER LOAD.ANY ELSE LORD AMY FILE
1IFSD- FO 0A . BE®@ BREIC.DOME BRAMCH IF "CR" REORT
1FSF- 4% 20 EOR #$20 TEST FOR "ENDI" TOKEN
1F&1~- Fi D& BEG BASIC.DOME BRANCH IF =0
1F63- 49 80 EOF #8330 RESTORE ID
1FE5~ 45 1C EOR #PiC TEST FOR DESIRED ID
1F&7- DO F1 EME BASIC.LOOP BRANCH IF MNOT
1Fe3- &0 BAZIC.DONE RTE CARRY SET MERM:= BAD LOAD
1F5R- i ZERO.TRELE .BY 10 SFLAS TO SUFPRESE BRZIC PRINMT
1FaB~ 01 .BY 1 sHUMBER OF CR-ALF MULLSE
1FeC- 00 .BY O sCOLUMN PRINT POZITIDON
1Feli- 4= LEBY 72 STERMINAL PRINT WILTH
1FBE- R2 03 DUP. IMNIT LD¥ #3 COPY FOUR BYTES FROM
1F70- BC AR 1IF DUP.I1.LO00OP LDY ZERO.TRBLEsX TRELE TDO
1F72- 94 17 =TY #ZUP.PRINTs X PRGE ZERO
1F¥S—- CH DE=X FOR BRZIC PRINT CONTROL
1F?Pe— 10 Fg BPL DUP.I.LOOF
1F7&8- 4C 3& 2B JMP ACCEZSE EMARELE =YITEM RAM & RETURM
H ++¢ TO DUF A BRZIC PROGRAM TAPE ENTER .5 1FFR
H +e¢ SEE TEXT FOR ADDITIONAL IMFORMATIOM
1FVE- 20 &E 1F DUF.LERDER J3R DUP.INIT INITIRLIZE PRINT COMTROL
1IF7E- A2 OR LDx #10 FIRST FILE HAZ LOMS LERLEFR
1F20- BE 30 AS DiF.LOOF ST& THPDEL UPTIRTE THPE DELARY
iF83- 20 BA 1F DUP.LOARD J=Fk LOAD.RAMY GET MEXT FILE FROM MRETER
1Fas— 20 18 BCC DUP.GOOD.L BRRANCH IF 200D LOAD
1Fags- on BRE ELZE BREERK TO MOMITOR
1FR%- 20 &E 1F DUP.MIDDLE J3IR DUP.INIT ENTRY TO RETURM FROM BRERK
1F3C~ RA TRX TEST FOR ID = 0
1F8L- Fi0 F4 BEQ DUP.LORD BRANCH IF =0
1FB8F- 83 1 ETR eP1C EL3E SERARCH FOR ID = RCC
1F31- 20 BAR 1F DUP.REGET JER LOAD.RAMY GET HEXT FILE FROM MARITER
1F34- D0 04 ENE DUF.HOREBRT BRAMNCH IF MOT "CR" RARORT
1F3&5— 00 ERK ELZE BRERK ARGAIN TO MONITOR
- 1F397- 20 BE 1F JER DUP. INIT INITIALIZE PRINMTER CONTROL
iF9R- ED F5 oUP.MORBRT BLCEZ DUP.REGET ERANCH IF BALD LOARD
1F9C- CS 1C CMF eF1LC TEST FOR DEZIRED ID
1F9E- DO F1 EME DUF.REGET BRAMCH IF NOT
1FAO0- 30 4E RS DUP.GOOD.L =TR PI PRSS ID 7O ZRAYE ROUTINE
KEY.WORD:E .DE BC083 TRBLE OF BRIIC KEY WORDE
FRINT.ZP .DE BCS71 BREZIC PRINT SPACE
FRINT.T .DE BC274 BAZIC PRINT GUESTION MARK
ERZIC.PRNT .DE BL376 BRZIC PRINT CHARACTER IN RCC
5 +o+ REZIDEMT RAZSEMBELER-EDITOR ROM DEFINITIONS eee
t HOTE:
H THE FOLLOWIMG Twd ROUTINES CAN BE WUSED
s INZTERD OF TARPE.QFF.C AND TRPE.OM.C
H IF RRE-1 V1.0 IS ALSO AYAILRELE.
{continued)
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1FD1-
1F 04~
1F 06—

1Fo3-
1F BB~
1FOD-
1F10-

iF11-
1F13-

1F15-
1F18-
1F1R-

1F1C—

1F1E-
1F20-
1Fa3-
1F26-
1Fer-

1F29-
1F2A-.

1F2B~
1F2E-
1F2F-
1F31-

1F34-
1F36-
1tF39-
1F3C-
1F3F-
1F41-
1F44-

1F47- .

1FR3~
1FA4-

IFRe-

1FAS-
1FAR-
1FAD-
1FAF-
1FB2-
1FB4-
1FBS-
1FB?7-
1FB9-

RD
0z

Do

AD
2%

&0

co
Do

AE
Fo

-E0

FoO
BO
RE
8t
Eg
oo

o
20
05

oo
7F
on

14
14

43
1R
02
0O
)]
4R

4E

0B

4C
80
87
04

80
oy

I
=

RO

Al

I
[n3)

RS
A&

THPE. OFF
TRAPE.ON

TRPE.OFF.C

TRPE.ON.LC

THPE. CNTRL

-,

. BE
.DE

.BH

0%

LDA
arnA
BNE

‘LDA

AND
=TH
RTS

$E312
$E32A

$1F01
OR1E

#x10000000
TAFE.CHTRL

ORTB

501111111
OR1B

; s+e TO-ACTIVATE ENTER:

L 3. COMMAMD

L3.ERROR

LOAD. 3FARM

LORD.HI.SP
LORD. TAPE

cMpP
BNE

LDX
BEG
CPX
BEQ
BCS
LD
5TX
INX
BNE

SEC
RTS

LDX
INK
BNE
JER

LDY
JSR
J3R
LDA
OrRA
STH
JER
JSR
PHA
LDA
8TAR
LSR
sTA
LDY
JER
LIDX
PLA

EOR

BNE
RTS

#5149
L3.ERROR

PRRNR
LOAD.HI.SP
L3.ERROR
LOAD. 3PARM
P3

P1

LOAD.HI.SP

P1

L3, ERROR
INCP3

#3580

START

EX10

DDR1B
#210000000 .
DDR1B
TRPE.ON.C
LORDT+3

#2
pe+1
A

P2
#$80
DUMPT

o
i

#3580
bupP.LOOP

TUrRM OFF SECOND RECORDER
TURN ON =ECOMD RECORDER

TURN OFF RERD-ONLY RECORDER
CALWAY D

TURN ON RERD-ONLY RECORDER

*ee 13 COMMAND SIMULATES .L2 WITH SECOND RECORLDER.
3D 1F1l-f66D

TEZT FOR L3 HAZH CODE
BRANCH IF NOT

GET NUMBER OF PARAMETERS
BRANCH IF NO PARRAMETERS
TEST FOR 2 PARARMETERS
BRANCH IF =0

ELSE BRAMCH IF 3 PRARAMETERS
ELSE PUT SINGLE PRRAMETER
WHERE IT BELOMGE

TEST FOR PRRAMETER ID = $FF
BRANCH IF NOT

ELSE SET ERROR FLRG AND
RETURN TD MONITOR

TEST FOR PARARMETER ID = $FF

BRANCH IF NOT
ELSE INCREMENT PRRAMETER 3

HI SPEED TRPE LORD ENTRY
INITIARLIZE TAPE ROUTINE
TURN OFF WRITE-RECORDER
SET RERD-RECORDER CONTROL
BIT TO OUTPUT

TURN ON RERD-RECORDER
CONTINUE TO LORD TAPE

SAYE ID FOR LATER TEST

ALL PROGRAMS START AT 30201
TAPE START RADDRESS HI = &2
CHANGE 2 TO 1

‘'TRPE START ADDRESS LO = 1

SET HI SPEED TAPE 'MODE

SAYE FILE ON WRITE-RECORDER

SET TAPE DELAY TO DEFAULT
GET TAPE FILE ID

TEST FOR “END" TOKEN
BRANCH TF NOT

RETURN TO MONITOR <CARRY=(>
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1FC3- 4E 01 R4
IFCC- AD 00 A4
1FCF- OR

iFDO- EE 01 A4
1FD3- 0NE 00 A4

1FLe— &R

1FO7- 4=

1FDa~ 42 30
1FDA- 30 10
1FDC- RA

1FDD- RO FF
1FDF- &8

1IFEO- B9 282 C0
1FE2- 10 FA
1FES- CR

1FES- 10 F7
1IFEZ- C&

1FE®-~ E9 82 Cu
1IFEC- 20 75 C9
1FEF- 10 F7
1FF1- B2

1FF2- R&

1FF3- 28

1FF4- 02

1FFS- 90 03
1FF7- 20 74 C%9
tFFA- 29 71 ©32
1FFD- 28

1FFE- 322

1FFF—- 51U

5TH
J3R
BCC
EOR
BEL

LOAD. 500D  PHP

1FBA- A2 00 LOAD. AMY LDrA
1FBC- 2@ 9E A&

1FEF- 20 34 1F

1FC2- 90 04

1FC4- 4% 3C

1FC6- FO 37

1FCg8- 03

LZR
LDA
HilL
INC
AsL
ROR
PHA
EOR
BMI
TR
LDY

LOAD. TOKEN INY

LDr
BFL
DEX
BPL

0

F1
LOARD.HI.EP
LOARD. GOOD
2380

LOAD. DONE

LIRDIG
Dl

A
DDRDIG
DIG

R

310000000
LOAD.PRINT

#$FF

KEY.WORDE-1+Y

LOAD. TOKEN

LOAD. TOKENM

SET UP TO SET ANY FILE
FROM THPE

HI SPEED MODE OMNLY

BERANCH OM 500D LORD

IF RERORT» RETURMN ID = $00
AND TAKE BRANCH

SAYE CHRREY

CHANGE FROM $FF TO %7F
GET ¥ L3 BITS OF 1D

CHANGE FROM $7F TO $30

GET ME BIT OF ID

COMBIMNE ALL 8 RITS OF 1D
SAVYE ID FOR LATER

CHAMSE MEB FOR LATER BRANCH
BRANCH IF NOT TOKEN

¥ COUMTE THRU KEYWORDS

¥ COUMTS THRU CHARRCTERY
STEP TO HEXT CHRRRCTER
LAST CHARACTER IN ERCH
KEYWORD IS MINUS

¥ GOES MINUE JUST EEFORE
PROPER KEYWORD IS REARCHER

LOAD. NCHAR IMY

LOARD.PRINT JER BRSIC.PRNT

LORD. SPACE J3R PRINT.SP
FLF RESTORE CRRRY
TYR RESTORE Z FLAB

LOARD.DONE RTE RETURM WITH ID IN H

LDA KEY.WORDS-1,Y

BPL LORD.NCHAR

PLF PUT ID CHRRACTER OR
TRY TOKEM IN ¥

PLP BET CRARRY

PHP .

BCC LOAD.SPRCE-
JER PRINT.?

<EM

STEP TO HEXT CHRRACTER

PRINT CHRRACTERE LIMTIL
LAST MINUE CHAR IS REACHED

BERANCH IF &OOD LOARD
ELZEs PRINT BUESTION MARK
PRINT ZPRCE

Using the BASIC LOAD Command

Step 1: Jump to BASIC and use 7937
in response to MEMORY SIZE? (3841
for 4K).

Step 2: Enter the following direct
command:

POKE 202,80: POKE 203,31
or if you have 4K:
POKE 202,80: POKE 203,15.

Now you can use the LOAD command
just as before. However, as each file is
read its ID is echoed to your terminal
followed by a space. If the file has a
load error, a question mark is printed
immediately after the ID and the search
continues until the corréct ID is found.
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You can abort the tape load process by
hitting ''CR"” on the hex keypad while
the search sync character is being
displayed. The tape load will also
automatically abort if an ‘'END"’ file is
read. Such a file is created by entering
NEW and then SAVE END. Normally,
the tape ID is the ASCH equivalent of
the character entered immediately after
a SAVE. However, the BASIC tokens
are also allowed as valid tape IDs by
entering one of the reserved words
listed on page 9 of the BASIC manual.
(GET and GO should be added to the
list.] Thus you can have a program
called GO, LIST, DATA, or even SAVE.
For example, type SAVE LIST and
LOAD LIST. The key word END is
reserved for the last program on the
tape.

MICRO - The 6502 Journal

Using the Program Duplicator

Step 1: Rewind your BASIC program
master tape and ready it in your ‘'play’’
or read-only recorder.

Step 2: Rewind a blank cassette and
ready it in your ‘record’’ or write-only
recorder.

Step 3: From the monitor, enter the
following command.

.G 1F7B (or .G F7B for 4K).

This will duplicate all of the BASIC

-programs from the master tape onto the

blank tape. It will even use a long tape
delay before the first program to get the
tape off its leader and it will quit after
the “"END"’ file has been copied.
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Step 4: In case an error is detected
while loading a program, the program
will break to the monitor and display
1F89,0 (or OF89,0 for 4K]. At this point
you should put the read-only recorder
in rewind and enter a .G command.
After the tape has gotton past the file
which caused the error, put the read-
only recorder back in play mode. You
don’t need to worry about rewinding
too far since the program will only ac-
cept the same file ID as the one which
originally caused the error. Subsequent
tape errors will not cause the program
to break again until the specified file
has been correctly loaded and
duplicated. However, you can cause a
break by hitting ‘‘CR’’ on the hex key-
pad during sync search. After several at-
tempts to load a defective file, remove
your master tape cassette and
substitute a backup in the read-only
recorder until the file is loaded correct-
ly and the write-only recorder turns on.
Then re-install the master tape and
allow the duplication process to con-
tinue.

Step 5: Any time the sync search in-
dication is on, you can cause a break to
the monitor by hitting ‘‘CR"’ on the
hex keypad. {You may have to turn the
read-only recorder off or on to make
this work.) A .G command will allow
you to continue, but you can also force
the program to search for a specific file
ID and continue duplicating by enter-
ing a2 .R command followed by three
spaces, and changing the value of the
accumulator register to the hex
equivalent of the desired ID. A value of
zero will allow any ID. Finally go back
to the program with:

.G 1F89 (or .G F89 for 4K).

Step 6: After duplicating the entire
tape, you should verify that the new
copy can be loaded correctly. It is safest
to keep two backup copies of your
master tape which are known to be
loadable, so that if for some reason
while you are duplicating with any two
of your three tapes and a file is impossi-
ble to load, you will still have a backup
available. If you had only one master
and one backup and a file became
unloadable while duplicating, there is a
good chance that the same file on the
backup tape will be overwritten by a
previous file during the duplication
process, especially if you have updated
an earlier portion of the master tape.
The procedure I have followed, without
losing any programs, is to copy the
master tape onto backup number 1,
then backup number 1 onto backup
number 2, then backup number 2 onto
the master, and finally verify the
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master by jumping to BASIC and doing
a LOAD END, checking that all the IDs
are printed without a question mark
after them.

Actually, this is an over-
simplification. In reality, the original
master will consist of more than one
tape from which the programs will
eventually be combined onto the new
master. This duplicating program was
specifically designed to allow updating
of a master tape primarily through the
technique described in step 5. Of
course, you can still take advantage of
the dual cassette control and update a
master tape manually through the
BASIC interpreter using a sequence of
LOAD A, modify, SAVE A, etc.

Explanation of Program Operation

The ASSEMBLY LISTING contains
comments which should help in
understanding how the program works.
However, the following additional
comments may also be helpful.

You may want to modify the pro-
gram slightly for your particular needs.
Locations $1F7F and $1FB3 contain
tape delay values which control the
number of sync bytes at the beginning
of each tape file and therefore the
length of time before each file. The first
of these is used only for the first file on
the tape and is a large number to allow
time for the tape to get past its leader
before recording the actual file. With
the default High Speed Tape Waveform
values this time is 15 seconds.
However, if you use speeded-up
Waveform values, you will want to use
larger tape delay values to get the same
time delays. 1 first learned about the
ability to double or triple the cassette
baud rate from SYM-PHYSIS 3-3 and 1
now use HSBDRY=$1A, TAPET1
= $20 and TAPET2 = $10 which allows
an 8K file to be loaded or saved in about
20 seconds, instead of one minute. I
also use $1E and $08 for the two tape
delay constants in my version of the
dual cassette program which I have put
into EPROM.

If your SYM-1 system also has the
RAE-1 ROMs available, you can use the
TAPE.OFF and TAPE.ON routines in
them and save 16 bytes of program
space. This requires changing the
subroutine calls at $1F45 and $1F4C. I
have piggy-backed the two BASIC
ROMs into socket U21 and the two
RAE-1 ROMs into socket U22 in order
to fit them all onto the SYM-1 at the
same time, and still have one socket
left for an EPROM. This requires
bending pin 20 of the top ROMs and
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wiring them directly to their chip
select decodes, along with two extra
3.3K pullup resistors.

Two other bytes which you may
want to modify are located at $1F6B
and $1F6D. The first one controls the
number of nulls that are inserted by the
BASIC print routines after each CR/LF
and the second one controls the width
of the print line. I have used values that
are suitable for a teletype, but if your
terminal has fewer characters per line
you should put the hex equivalent in
the second location. These values are
used only by the BASIC Program
Duplicator routine.

Don't try to use the Duplicator to
copy machine language programs or
files other than BASIC programs. The
Duplicator assumes that the tape file
starts at $201 which is true for all
BASIC programs, and if you try to dup a
file that started somewhere else, the
program would still use $201 as the
start of the file.

You should also be careful not to
read a tape that contains files other
than BASIC programs with the LOAD
command, even if the file IDs are dif-
ferent from the one specified in the
LOAD command. Under the original
LOAD, if the ID did not match, the file
would not be loaded. But with this new
LOAD, every file that is encountered
on the tape is loaded before the ID com-
parison is made.

If you have a special machine
language program that vectors through
the BASIC zero page jump instruction
at $C9 (decimal 201} and specifies a
tape ID of either $00 or $FF, then the
second cassette control will be
activated and the load routine will
behave exactly as before.

Once you get a taste for dual
cassette control, it’s hard to live with
only one. It's really worth installing in
your SYM!

George Wells has been working on several
utility-type software and hardware projects
for his SYM such as the one described in
this article. His latest project is a hard-
ware design to interface a light pen to
Texas Instruments’ new TMS9918A high-
resolution color video display processor
chip. One of these days he thinks he
might actually have time to write some
programs to put these utilities to good use!
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; Skyles Electric Works

(D

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®*
STEPe? OFFe¢ APPEND*¢ DUMP*¢ FIND*?

BASIC Programmers Disk-O-Pro®

CONCAT®* DOPEN® DCLOSE®® RECORD®* HEADER®® COLLECT®®
BACKUP®3 COPYBe APPEND®® DSAVE®: DLOAD®® CATALOG?®%
RENAME & SCRATCH®: DIRECTORY®® INITIALIZE®* MERGE®S EXECUTE®®
SCROLLe¢ OUTed SETed KILLe¢ EAT? PRINT USING?®® SEND®s BEEP®®

RUN APPEND “INPUT"

7DIVISION BY ZERQ ERROR IN 500 PRESS PLAY ON TAPE #1
READY. 0K

HELP

500 J = SQR(A"B/W) SEARCHING FOR INPUT
FOUND INPUT

READY 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.

AVAILABLE: USA/CANADA: Please contact your local dealer

England: Calco Software Lakeside House, Kingston Hill, Surrey KT2 7QT
GERMANY: Unternehmensberatung; Axel Brocker | Lennebergestr 4, 6600 Mainz
Japan: Systems Formulate, 1-8-17 Yaesu Shinmaki-cho Bldg. 11F Chuo-ku, Tokyo JAPAN 103
Phone or write for information. We'll be delighted to answer any questions
and to send you the complete information package.

_ . | 231 E S_outh_ Whisman Road
Skyles EleCtrlC 'WOrks" | Mountain View, CA 94041 )

(415) 965-1735
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: Skyles Electric Works
(D h

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 4.0

BASIC Programmers Command-O®

AUTO=¢ DUMP=¢ DELETE®¢ FIND=¢ (improved) HELP¢ KILLe¢ OFFe¢
TRACE®¢ (improved) RENUMBER:* (improved) INITIALIZE®s MERGE®S MOVE®s
EXECUTE®s SCROLL®¢ OUT=¢ SETe¢ SEND®s PRINT USING? BEEP5s

MERGE 01 “BUY NOW-" 580 BA-BA 1
590 RA - 123°5X:92- BA*10
Eg::ﬁ:gnc FOR BUY NOW: 600 IF BA - 143 THEN 580
610 RETURN
READY 620 CS .~ PROFIT $4, ## 4.4 # DALY"
RENUMBER 100, 10 630 PRINT USING CS, Pi
640 D$=-""LOSS $#, #o#.## DAILY”
READY
FIND BS 650 PRINTPUSING DS, LI

110 PRINT USING AS, 20, T3 - C$ - D$ RUN
PROFIT $1, 238.61 DAILY

100 GOSUB 180
105 PRINT USING CS$, A, &%
130 INPUT “TIME", O
131 INPUT "DAY", ES
160 IFB<- -C THEN 105
180 FOR X -IT09
183 PRINT Y(X):NEXT
184 RETURN
2001-X/19
READY

280 13- "NOW IS THE TIME"
READY . LOSS 3 0.00 DALY
READY

RENUMBER 110, 10, 105-184

READY
LIST
100 GOSUB 150

110 PRINT USING C$, A, BS
120 INPUT “TIME", DS
130 INPUT “DAY", ES < NOTICE »
140 FB. ~C THEN 110

160 PRINT V() :NEXT When you order Command-O, we will loan
170 RETURN

20119 you a Toolkit until we deliver Command-O.

<« NOTICE >

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-O delivery in January

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

231 E South Whisman Road

1 Mountain View, CA 94041
| {5Skyles Electric Works |Meuntain View )
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One Dimensional Life
on the AIM 65

This adaptation for the AIM 65 Listing 1
of Millen’s “One-Dimensional
Life,” takes advantage of the gggg A9 20 852 :gggo FILL WORK AND
’ . .
‘:m,;sz?himr:f;ﬂnl{frn display 0202 A2 28 LDX #$28  DISPLAY ARRAYS
* 0204 95 00. LBLA STA $0000,X WITH
0206 CA DEX
0207 10.FB BPL LBLA ASCI | SPACES
0209 A2 00 LDX #3$00 CLEAR. X.
Loy Kol o 205 e e R MLk e
a%zgigxaﬁgﬁggﬁ&mm 0210 FO OF BEQ LBLD  YES--START LOOP!NG
! 021Z C9 2A CMP  #3$2A IS IT A ™12
0214 FO 02 BEQ LBLC YES--STORE T
0216 A9 20 LDA #3$20 NO-~ASSUME A SPACE
0218 95 00 LBLC STA $0000,X AND STORE IT
021A 95 16 STA $0016,X IN BOTH ARRAYS
Thumbing through some back issues of 021C E8 INX GO TILL 20 CHARS
BYTE, I came across. Jomathan K. 021D EO 14 © CPX $#14  DONE YET?
Millen’s "'One-Dimensional Life'’ 021F 30 EA BM!  LBLB  NO--GET MORE CHARS
(December 1978, pgs. 68-74). This 0221 A2 14 LBLD  LDX #$14  START COMPUTING GEN.
article was particularly interesting, 0223 18 LBLE  CLC SETUP FOR ADDITION
since I own a Rockwell AIM 65 0224 B5 14 LDA $0014,X ADD BOTH
microcomputer and I had been plan- 0226 75 15 ADC  $0015,X BEFORE
ning to write a two-dimensional Life 0228 7516 ADC  $0016,X THE MIDDLE,
game which would display each genera- 022A 75 17 ADC  $0017,X AND THE TWO
tion on the little printer. Dr. Millen's 022C 75 18 ADC  $0018,X FOLLOWING
idea looked much easier to write and 022E 48 PHA AND SAVE T
would certainly use less paper, since I 022F B5 16 LDA  $0016,X SEE WHAT WE HAVE
could simply use the AIM's 20- 0231 C9 20 CMP  #%20 1S IT A SPACE?
character alphanumeric display. 0233 DO 14 . BNE LBL | NO--THE CELL IS LIVE
0235 68 PLA TEST DEAD CELLS
0236 C9 B4 CMP #$84 2 NEIGHBORS?
Listing 1.is an assembly language 0238 FO 0B BEQ  LBLH YES...
listing of the One-Dimensional Life 023A C9 BE CcMmpP #3BE 3 NE{GHBORS?
program. The program uses a 20 cell 023C FO- 0B BEQ LBLI YES...
universe, with spaces outside this area 023E A9 20 LBLF LDA  #%$20 NO--1T REMAINS DEAD
being barren. My algorithm differs 0240 95 00 LBLG STA $0000,X PUT N DISPLAY AREA
somewhat from. that suggested by Dr. 0242 4C 54 02 JMP LBLJ AND GO FOR MORE
Millen in that two complete arrays are 0245 A9 2A LBLH LDA  #$2A BIRTH....
used in calculating, each generation; 0247 DO F7 ' BNE LBLG
Dr. Millen used a temporary storage 0249 68 LBL! PLA LIVING CELLS--TEST
space three cells in width, which 024A C9 BE CMP  #$BE 2 NEIGHBORS?
follows the line of march as each cell is 024C . FO F7 BEQ LBLH YES, IT SURVIVES
recomputed. 1 decided that I could © Q024E €9 D2 CMP  #$D2 4 NE|GHBORS?
write a simpler program by using the 0250 FO F3 BEQ LBLH YES....
extra array. 0252 DO EA BNE LBLF NO--THIS ONE DIES

{continued)
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To run the program, type [* =200],
[G], [space). Set up the first generation
by using asterisks for living cells;

|
|
|
Listing 1 (continued) ‘
|
|
|

spaces, or any other characters, will be 0254 CA LBLJ DEX GENERATION FINISHED? ‘
considered dead and will be entered as 0255 10 CC BPL  LBLE NO--CONTINUE CHECKS |
spaces. The program will begin 0257 20 FO E9 JSR  CRLF OUTPUT CR & LF I
executing if RETURN is hit or 20 cells 025A A2 00 LDX  #$00  DISPLAY GENERATION ;'i
have been typed in. If the program is 025C 85 00 LBLK LDA  $0000,X GET NEW GENERATION il
stopped, it can be restarted at [* =0221] 025E 95 16 STA  $0016,X COPY INTO WORK ARRAY |
and it will continue executing. See 0260 20 BC E9 JSR  OUTALL AND DISPLAY |IT 1
table 1 for other locations. 0263 E8 INX
0264 EO 14 CPX  #3$14 UNTIL ALL FINISHED,
0266 30 F4 BM! LBLK KEEP GOING ‘
0268 AO 00 LDY  #$00 DELAY LOOP--CLEAR Y !
026A A9 71 LBLL LDA  #3$T1 SET UP FOR |
026C 8D 08 A8 STA  TTWOL A 3/4 SECOND j
026F AS 0B LDA  #$0B DELAY... ‘
Comments 0271 80 09 A8 STA  TTWOH |
. . . 0274 20 1B EC JSR  TIMER CALL INNER TIMER i
Obviously, a 20 cell universe is 0277 C8 INY AND DO [T AGAIN i
going to I];ave some Prﬁsmcnonsf. The 0278 DO FO BNE  LBLL UNTIL 3/4 SEC. BURNS 1
B e am. outogfspic:ong‘}; 027A 20 07 E9 JSR  RCHEK  DROP OUT ON ESCAPE
display after the last generation shown 027D 4C 21 02 JMP LBLD AND GO TO NEXT GEN. *
on the video screen. Many other pat- !
terns quickly run out of space. But the
program gives one a good flavor for i
what can and cannot be done in One- Table 1: Locations of external subroutine calls and entry points. "
Dimensional Life, and there is enough L
room for discoveries, such as a period 3 Location of call Subroutine description _
glider eating the period 1 glider (see 0208 INALL Iinput an ASCIi character into A
figure 1}. 0257 CRLF Output a carriage return and a line feed
0260 OUTALL Output ASCII character in A to display
0274 TIMER Count a delay in microseconds. The

delay time is stored in hexadecimal in

Also, the boundaries may help some locations A808 and AB09 hex. These
pattems’ stabilize more quickly. Filling :gggt;gn:alrlzgm be reloaded everytime

h tire displ ith livi 11
;rizldzn ;;e oslziIiI:Zorw lwliltﬁwplgrgioge 152 027A RCHEK  Scans the keyboard, returns to Monitor
. on ESC, caller on no entry, wait on

Gliders, no matter what stage they are h 4
in when they hit the edge, become flip- (space) until another (space) is entered.

flops or oscillating patterns. Some
oscillators will continue undisturbed
when close enough to the edge for a
part to extend into barren territory,

Table 2: Author’s names for various patterns.

t(‘)lthcrs will mutate into blinkers or flip- Pattern Name Period
ops- _RE_ Blinker 2
k% __ % Railroad crossing 2
kk__* Long RR crossing 2
Like conventional Life patterns, F__kkx Glider 1
One-Dimensional Life patterns tend to *__kkkkkk Spaceship 3 ?
mutate to more symmetrical patterns. kk__khkkkk Heavy spaceship 3 }
However, one-dimensional patterns Ak kkk Ak kKh ; _ H
. Blinker seed
show a tendency to fight harder to sur- ’
by than their conventional counter- | An asterisk (*) denotes a live cell. !
parts. A space () denotes a dead cell. ‘
Figures 2 - 4 show some other | am using more or less conventional Life terms to denote these patterns. Dr.
results. ) Millen named the glider in his article.
f
b
il
(i
I
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GLIDER EAT GLIDER
12345678901234567890

* XXX * R K XXX X
* R XX LE N 2 *
¥ORRKX X X XX

* *HHKEX ¥
*% X% *
* % X X%
W HEHNX X
* % % *
* X X X¥
LEE R X B S

Figure 1

THE [INFINITE BLINKER

12345678901234567890

* % * % * % * %
* * * * * * % *
* % * % * * * *
* * % * % * % *
* ¥ * ¥ * % * %
* * % * % * % *
* ¥ * % * % * %

Figure 2

FLIP-FLOPS

12345678901234567890

* % * % *
*% X * * %
* X * ¥ *
X% % * * %
* RH* * % *
*% X * * *
* %K * % *
Figure 3

PERIOD 6 OSCILLATOR
12345678901234567890

* ¥ ¥ % X
LR I R
¥ OXXAXE X
* * *
* % %%
* ¥ ¥ %
* % ¥ XX
¥R R XX

Figure 4
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For those unfamiliar with. One-
Dimensional Life, the rules are as
follows:

Rule 1: Birth

Cells that are off but have either two or
three neighbors on, go on.

Rule 2: Survival

Cells that are on and have two or four
neighbors on, stay on. Those with zero
or one neighbors on, die from
loneliness; those with three neighbors
on, die from overcrowding. What keeps
a cell with four neighbors on from
dying is not clear. Maybe there is just
not enough room to lie down [sic].

It is easy to see that there are no still
lives in Omne-Dimensional Life, and
while not ruling out their existence in
larger universes, I seriously doubt that
glider guns or related '"infinite’’ pat-
terns can be constructed in 20 spaces.

Implementation on Other
Systems

Any 6502-based system with 1K or
more programmable memory should be
able to run this version of One-
Dimensional Life with very minor
modifications. Table 1 shows the
addresses of the jumps to external
subroutines used for I/O and the 3/4
second delay between generations.
Users with video terminals can run a
larger universe by changing the number

of locations each array needs, limited .

only by available zero page space.
[Remember to change the index
values.) 1 would estimate that an
n-length One-Dimensional Life could
support as relatively complex patterns
as ann X n array of a conventional Life
universe, so this version can be just as
interesting in a far shorter program.

A logical variant would be an 80 cell
universe, say, with a moveable window
to inspect parts of the pattern. I have
not had the time to write such a pro-
gram, since most of my time must be
spent in studies and other activities. I
will try to answer any questions or
comments pertaining to patterns or
program bugs. If anyone has a better
scheme for determining generations, I
would like to know. Remember, ex-
ploration is wide open in this field and
anyone could discover that glider gun.

References

1. Jonathan K. Millen Ph.D., ““One-
Dimensional Life,’”’ BYTE November

1978, pgs. 68-74.
MICRO"

MICRO - The 6502 Journal

9 e e ol sfe e sk o she ok sk ke e o o s ake ake sl afe o ok o ke sl e ke e e o Sk ok sk sk sk ke st sk sk sk sk she st sl e e ke sl o sfeske ke s e o e ke 3k e ke S st ok s sfe e sk sfe o ke o el sk ol ok sk sk ok sk sk sl sl sl sl e sk s sk ke

APPLES
NEED
ROMS FOR ROMPLUS

Now you can realize the tull power and
usefulness of those now empty sockets
on your ROMPLUS board.
It you have MH’s ‘Keyboard Filter' then
you know how easy, quick, and
convenient it is to activate and run the
‘Filter’ program. Can you visualize
having other programs, on a ROM,
plugged into those empty sockets on
your Romplus board and activating
them with the same ease and
convenience? If you can visualize it
then you can realize it!
APPLESOFT RENUMBER/
MERGE IN ROM
This invaluable program, made famous
by Apple Computer, needs no
explanation for the serious
programmer. When activated,
RENUMBER/MERGE IN ROM will not
disturb any part of a program in
memory. Now you can iake advantage
of this powerful utility without the
inconvenience associated with getting
it up and running prior to a
programming session. Requires 48K,

with or without Disk il $35.95
DISK COPY/DISK SPACE
IN ROM

A resident disk copy program will make
it easier, more convenient, and will
encourage you to make back-ups on
your valuabie diskettes.

* Copies diskettes, from either SINGLE
or DUAL drive, single or dual con-
trotler. 13 or 16 sector and with

or without VTOC.

Options - Gross copy, Active Sectors
only copy. more than one copy, DOS
overwrite for faster copy time, auto-
matic boot of copy disk, free space
on disk in sectors and kilobytes.

init and volume number change are
selectable.

All disk error reporting routines with
option to abort.

Requires a minimum of 32K

BASICS IN ROM

Eliminates the added steps of locating,
installing, running and rebooting with a*
BASICS diskette when the need arises to
go from 16 to 13 sector disks. Just puta
13 sector disk in your disk drive and
address the Basics ROM. The Basics
ROM is addressable on coldstart (with-
out AutoStart ROM) or warmstart (with
AutoStart ROM) at any time and will
save wear and tear on your disk drives.
Requires a minimum of 16K $35.95
‘YOUR’ PROGRAM LINE
EDITOR (PLE) IN ROM
If you have this invaluabie program in
software, send us a Diskette which has
only your predefined PLE greeting
program on it (Int or FP version}. You
will get back your diskette and a ROM
chip that has ‘YOUR' PLE burned into
it. The ROM will also have a routine to
erase 'YOUR' PLE. ‘'YOUR’ PLE will
install and initialize itself in memory
and will not affect any Applesoft
programs in memory. Please specity if
your disk is 13 or 16 sector and be sure
no program steps have been added to
the original PLE. Allow 2-3 weeks
delivery. Only one chip per disk please
Requires 32K or 48K, 3.2 0r 3.3 $45.95

$35.95

All Roms, after they have been
activiated, will shut down your
Romplus board and reconnect your
Apple to the I/O hooks of DOS or Basic
All ROM chips can be returned for
updating to later versions for a nominat
charge. All chips will be shipped UPS.

SOFT CTAL SYSTEMS
BOX 599
WEST MILFORD. N J. 07480
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