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Turnyour Apple into the world’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except 0) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Appile is still your Apple.

CP/M for your Apple. You get CP/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And thats the key to the
versatility of the SoftCard/Apple.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk 1/0
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft’'s BASIC
Compiler.

More languages. With SoftCard and
CP/M, you can add Microsofts ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.
Seeingis believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world’s most versatile personal
computer.

Complete information? It's at your
dealer's now. Or, we'll send it to you
and include a dealer list. Write us. Call
us.

SoftCard is a trademark of Microsoft. Apple Il ang
Apple Il Plus are registered trademarks of Apple
Computer. Z-80 is a registered trademark of Zilog,
Inc. CP/M is a registered trademark of Digital
Research, Inc.

ONSUMER Y PRODUCTS

MCROSOST

Microsoft Consumer Products, 400 108th Ave. N.E.,
Bellevue, WA 98004. (206) 454-1315




DATA CAPTURE 4.0

The most advanced and easiest to use telecommunications program for use
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16K RAM EXPANSION BOARD
FOR THE APPLE II* $195.00

The Andromeda 16K RAM Expansion Board Now with One Year Warranty.
allows your Apple to use RAM memory In place *Apple Il and Applesoft are trademarks.

of the BASIC Language ROMs giving you up
to 64K of programmable memory. Separate v
Applesoft* or Integer BASIC ROM cards are no ‘

longer needed. The 16K RAM Expansion Board
works with the Microsoft Z-80 card, Visicalc, m INCORPORATED

DOS 3-3, Pascal, Fortran, Pilot, and other P.O. Box 19144

software. A switch on the card selects either Greensboro, NC. 27410

the RAM language or the mainboard ROMs 919 852-1482

when you reset your Apple.
The Andromeda 16K RAM Expansion P.O. Box 696

Board has a proven record for reliability with Amherst, NH. 03031

thousands of satisfied customers. 603 673-7375

Distributed By:
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HAVING FUN CAN PAY OFF

with the Lower Case +Plus by
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The Apple community's acceptance of the Lower Case
+Plus has made the Lower Case +Plus the number one
selling lower case adapter on the marker for the Apple
II. To thank all those who have supported us, Lazer
MicroSystems is presenting the “Lower Case +Plus
software contest."

All you have to do is send us a game program
utilizing the on-board graphics character set. You could
win a Keyboard +Plus or our new Graphics +Plus if your
program is judged superior to the competition. Even if
you don't win a Keyboard +Plus or a Graphics +Plus, we
will return your diskette with copies of all the
programs submitted, space allowing.

If you do not already own a Lazer MicroSystems Lower
Case +Plus, it's not too late to get one. They're $69.95
and available at better computer stores everywhere. Or
you can order directly from Lazer MicroSystems, but
hurry, the submission deadline is Sept. 30, 198l.

4

\

—

Follow the simple rules below and who
knows? You may winli

1. All programa must be submitted on diskette.

2, No limit on the number of entries.
(Multiple entries should be submitted on
the same diskette.)

3. Lable the diskette with your Name, Address
and Phone §.

4. Include any instructions or documentation
necessary to operate the program with ease.

5, Programs wmust run in less than 48K.

6. Programs should run under dos 3.2 -or- 3.3,
Lable the diskette as to which you used.

7. Programs must utilize the Lower Case
+Plus's graphics font.

8. Programs may use joysticks or paddles.

9. All programs submitted will be placed in

1lic domain and donated to the

International Apple Corps.

* Lazer MicroSystems is not responsible for
lost or damaged diskettes.

MICRO - The 6502/6808 Journal
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1791-G Capital
Corona, CA 91720
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Real Estate

Pictured on this month’s cover is the
historic Fiske House in downtown
Chelmsford, just down the block from
MICRO. The display shows one of the
ways that a microcomputer might be
used in the real estate business: to pre-
sent listings to potential buyers. In-
stead of requiring the buyer to look at
dozens or even hundreds of houses,
many of which are of absolutely no in-
terest, the buyer could answer a short
questionnaire detailing the type of
house, location, price range, bedrooms,
and other significant features desired.
This material then could be used to
match the houses ox file and to present
only those houses for consideration
which had a reasonably high correla-
tion. In addition to listing the basic
facts normally found, the file could
contain a floor plan, as in the cover ex-
ample; a map showing the location of
the house; a simulated ‘‘tour’’ of the
house; and other pertinent information.

MICRO 'is published monthly by:

MICRO INK, Inc., Chelmsford, MA 01824

Second Class postage paid at:

Chelmsford, MA 01824 and Avon, MA
02322

USPS Publication Number: 483470

ISSN: 0271-9002

Send subscriptions, change of address, USPS
Form 3579, requests for back issues and all
other fulfillment questions to

MICRO

P.O. Box 6502

Chelmsford, MA 01824

or call

617/256-5515

Subscription rates Per Year

u.s. $18.00

Foreign surface mail $21.00

Air mail:
Europe $36.00
Mexico, Central America $39.00
Middle East, North Africa $42.00
South America, Central Africa $51.00
South Africa, Far East,
Australasia $60.00

Copyright® 1981 by MICRO INK, Inc.
All Rights Reserved
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An Important 18 Cent Investment

A frustration in publishing MICRO
arises from the fact that the information
flow is essentially uni-directional.
While a tremendous volume of material
goes out, only a trickle of information
comes back in. There is very little feed-
back from the MICRO readership to let
us know how we are doing. The letters
we get from individuals tend to focus
only on one or two points that are of im-
mediate importance to the author of the
letter. There is no regular channel for us
to obtain a broad-base understanding of
who our readers are, what interests
them, what they do with their com-
puters, what they would like to do with
their computers, and so forth. To help
remedy this, we are taking a reader
survey. You will find the Reader Survey
Form inserted between pages 96 and 97
of this issue. The information received
in this survey will have a major in-
fluence on the directions which MICRO
takes in the near future. Therefore,
those readers who do take the time to
complete the questionnaire and spend
the 18 cents to return it will have a great
influence on the magazine.

More on the 6809

It was with some uncertainty that
MICRO decided to cover the 6809. I
thought that some readers might be
upset that MICRO would have anything
to do with any microprocessor other
than the 6502. So far, all of the response
has been positive. Several long-time
subscribers have contacted me to say
that they discovered the 6809 over the
past year, are very happy with it, and are
glad to see MICRO cover it. A number of
people at the recent Applefest in Boston
expressed interest in the 6809 and
wondered how it might affect the Apple.
A couple of 6809 experts have contacted
me about providing articles for MICRO,
so there should be a significant increase
in the quality and quantity of material
in future issues.

I freely admit that I am a novice on
the 6809. To date I have written only
one minor program, hand assembled, for
the 6809. Therefore, the material that I

MICRO - The 6502/6809 Journal

am presenting in my series is only to be
taken as a basic introduction to the
device, as seen through the eyes of a
6502 devotee. The material from the
6809 experts in future issues will cover a
wider variety of topics in greater depth.
If you are knowledgeable of the 6809,
please consider sharing your knowledge
with us. I would be happy to discuss
possible articles with you by letter or
phone.

The more I investigate the 6809, the
more I like it. There are little things
such as the two-byte addressing which
is the natural high-byte/low-byte form
(12 34] instead of the reversed form used
by the 6502 (34 12]. There are more
significant improvements such as the
16-bit operations. And, there are major
effects, such as greatly increased
transportability of code. Since the 6809
does not make special use of page zero or
page one, it eliminates one of the major
areas of contention that one encounters

- when trying to make 6502 code general.

When I wrote a program to support a
video board on the AIM, SYM and KIM,
I kept running into problems of page
zero and page one usage. Since each
machine had allocated different sections
of these limited memory resources, it
became impossible to find any locations
which were universally free. This type
of memory contention would simply
not occur on the 6809.

Of even greater significance to
making code transportable is the 6809's
inherent position-independent code
capability. There are several companies
which offer complete disk operating
systems for the 6809 which can be fairly
easily adapted to any 6809-based
system. Once the particular 6809-based
operating system is installed, a large
number of packages are commercially
available. These include BASIC, Pascal,
FORTH and other languages; word pro-
cessors, assemblers, editors and other
“tools;"” and a variety of business-
oriented applications. This means that
many new 6809-based computers can be
designed and built that can take advan-
tage of common software. This should
encourage programmers to write truly
universal software packages for the 6809
and perhaps eliminate the ‘‘Tower of
Babel'’ that has evolved within the 6502
world, where almost every program is
specific to a single microcomputer.
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Dear Editor:

I have both good news and bad news
for MICRO readers. The good news is
that the 6516 will shortly be available
for purchase by the public. The bad
news is that it is a 16K CMOS RAM
made by Harris.

Rats!

Hal W. Hardenbergh, President
Digital Acoustics, Inc.

1415 E. McFadden, Suite F
Santa Ana, California 92705

Dear Editor:

This is a reply to the anonymous
letter in the May issue of MICRO
(36:16). I am one of those ‘‘skinflint,"’
““bare-board’’ KIM-1 users and I think
this is a typical reply from all of us
‘‘unintelligent,’’ ‘'not-so-serious,’’
"“impoverished single-board’’ users
who read MICRO.

Since purchasing my KIM-1 a few
years back, for a paltry two hundred
and fifty dollars, I have added the
following:

Three Memory Plus boards with PROM
and RAM

One Mother Plus board

One case for the KIM-1 (no longer a
““bare-board’’)

Three power supplies

One Micro-Ade package [assembler-
disassembler-editor)

One Microsoft 9K BASIC package

One Tiny BASIC package

One printer

Two cassette drives

One ASCII keyboard

One video terminal board

One video monitor

Twelve EPROM chips at $50 each

One extended monitor package

One information retrieval package

One logic probe

One stringy floppy or regular floppy
[tentative)

One 4800 baud tape interface board

One tape management system package

One subscription to MICRO magazine

One subscription to COMPUTE
magazine

One EPROM eraser

I think the Editor of this magazine
will recognize a lot of ‘'familiar’’ pro-
ducts in this list.

My point is this. Before you Johnnie
“‘Appleseeds’’ and the like shoot off
your mouths about us ‘‘impoverished,
bare-board users,’’ it would do well for
you to investigate just who supports

the small-user industry.

The products on my list came from
various manufacturers, not just one,
who all advertise in magazines such as
MICRO.

If you want the '‘Black Box'' con-
cept (it doesn’t take a lot of intelligence
or sophistication to operate a ‘‘black
box'’| that is your business, but don’t
force your snobbish attitudes on
everyone else....

I work with black boxes at work all
day long (Data Generals, Harris
Slash/7, MACSY M-2, etc.], but after
work I want to delve into something a
little more challenging and rewarding.
In other words, I like to do it ‘*my way."

A *‘skinflint KIM-1 user”’
from St. Louis, Missouri

Dear Editor:

Enclosed is an Apple tip that I think
might be of interest to the readers of
your magazine. In order to make some
types of programs easier to find in your
catalog, the type name can be changed
to another character. For example, the
‘B’ in binary programs may be changed
to a ‘flashing B’. The ‘T’, ‘I’ and ‘A’
may also be changed to any ASCH
character. Refer to the Apple manual,
page 15, for a table of ASCII characters.
Here are the POKEs.

POKE 45191,
{Change T in text files)

POKE 45992,7

(Change | in integer files)

POKE 45993,7

(Change A in Applesoft files)

POKE 45994,?

(Change B in binary files)
Example:

POKE45994,66 Changes ‘B’ in
binary file to ‘flashing B’

MICRO - The 6502/6809 Journal

If you initialize any disk after mak-
ing these POKEs they will have the
changes written in their DOS per-
manently. For a 32K system subtract
16384 from the above POKEs.

Dean Kay
P.O.Box 3984
Irving, Texas 75061

Dear Editor:

Allow me to relate my experiences
with a genuine software thief and his
immediate victims. An ad appeared
locally offering Apple PIE or Easy-
writer for $50 [vs. $130 and $100 list
price). I called the number given and
asked the man if he had VisiCalc, too.
He did indeed... for $40 (vs. $150 list)!
He went blatently on to tell me that it
was a copy, that I could make my own
backup disks and that the documenta-
tion was photocopied. ‘Do you
realize,”’ I asked him, ‘‘that you're a
thief?”” A pause... ''Yeah,' he said. I
hung up in his ear.

If you look out your window and see
someone picking the lock of your
neighbor's car, would you turn away? If
you feel a pickpocket's hand in your
own pocket, do you just stand there? A
software thief is no better than a car
thief or a pickpocket. If we, the users
and producers of software, prove unable
to police ourselves there will surely be
someone happy to do it for us. Uncle
Sam will have his heavy finger on your
keyboard and his beady eye on your
disks. We'll all be saddled with yet
more Big Brother government, em-
powered to watch our every software
purchase and sale. And who will pay for
this watchdog bureaucracy? You will. I
will. Every person and company in the
United States will pay for it with their
taxes. Is that what this thief wanted?
Or was he just too stupid to think?

So I phoned Personal Software, Inc.,
{about VisiCalc) and Programma Inter-
national [about Apple PIE|. {I would
have called Easy-writer’s manufacturer
but I had no company name or phone.} I
talked to the highest-ranking managers
there and told them of the thief. Both
men were shocked. Perhaps these calls

{Continued on page 18)
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AIM Memory Map

This article describes how

a ROM-based assembler works,
with detailed instructions for
getting at several useful, but
undocumented features,
including new .OPT functions
for the AIM.

Greg Paris
11-2A English Village
Cranford, New Jersey 07016

The AIM 65 assembler was designed by
Compas Microsystems [the makers of
the AIM monitor} to be a subset of its
larger, RAM-based A/65 assembler. In
fitting the AIM assembler into a 4K
ROM, several features of the A/65
assembler had to be dropped. What re-
mains, however, is an extremely useful
program to be resident in one’s AIM,
even if it doesn't list a sorted symbol
table or count lines of program listing.

I wanted to see if [ could extend the
AIM assembler’s command set through
a conveniently-placed zero-page RAM
hook or vector. I found out quickly that
1 could not. But in the process of line-by-
line decoding, I found many other things
of interest — some useful subroutines
which can be called from outside the
assembler, and several hidden shortcuts
and undocumented functions. This arti-
cle will provide a memory map of the
AIM 65 assembler ROM, describe its
operation and use of RAM, and detail
these undocumented features.

The Assembler Disassembled

Table 1 shows how the assembler is
organized into a 4K block of memory
which starts at $D000. Most of the look-
up tables are found near the upper end of
this block, which allows the majority of
the program from $C000 to $DD4A to
be disassembled continuously by use of
the AIM monitor command "K'’ If you
do it for yourself, it's best to dis-
assemble only 1 to 2 pages of memory at
a time, to prevent your power supply
from overheating any more than it
usually does.
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Table 1: Assembler ROM Memory Map

D000 - DODF initialize RAM and setup
for PASS 1 '

DOEO - DOE8 loop-to process lines of
source code; stack reset
each time

DOE9 - D66E SBR - PROCESS a
line... includes:

D104 ..get a line from AID;
echo to display
D128 ..separate labels from

mnemonics and
operands
DI1DB ..reassign program

D6CE -

SBR - increment line
pointer, then

D6DO0 - D6E7 SBR - get first non-

D6ES - D71F

space character to begin
string

SBR - get last character
in a string; ignore
between quotes

D720 - D74A SBR - look for },

' D74B- D75B

comma, space or end-
of-line (EOL)

SBR - output the buffer
to LIST-AOD until
quote or EOL

D75C - D767 SBR - carry set if

alphabetic character

counter or PC (* =) D768 - D773 SBR - carry set if
DIE8 ..process an equate { =] numeric character
D259 ..directive {.XXX] D774 - SBR - set A=3, then
decoding; then jump- D776 - SBR - store A as
indirect to do it number of characters,
D299 ..encode data as per then
-BYT, .WOR, .DBY D778 - D796 SBR - transfer
instructions characters from text
D346 ..check and assign buffer to SEARCH
BYT data in ASCII buffer
literal format D797 - DSAC SBR - EVALUATE an
D396 ..decode .OPT XXX; expression..., includes:
then jump-indirect to D7B9 ..select low byte of
do it symbol (<)
D3B3 ..set up directive flag D7C1 ..select high byte of
variable ($37) symbol (>
D3CC ..do .OPT SYM, NOS, D7D4 ..decimal number
NOC, CNT, and COU: string
i.e., nothing! D7DA ..hex number string ($)
D3D4 ..perform .SKI D7EO ..octal number string
D3DE ..perform .END; setup (@)
for PASS 2 D7E6 ..binary number string
D414 ..ti;)ﬂggle tape nfecorders (96)
while waiting for PASS 2
D43E ..set up FNAME for et up to T?S‘ﬁ?ﬂ;‘,’nﬁa}ifx number
tape file for PASS 2
D454 ..sncode mnemonic/ D7E8 --get symbol value
bolic address into with SEARCH
Symophe & S D81D ..evaluate current
opcode/operand Cointer or PC (]
D66F - D68F  SBR - do list of line and D858 Ppe rform 2.byte
PO ERROR i 1
D690 lei::cute FIL if AID = o ;g’;;f;’;{?oﬁ"(’i‘f
TorU - DSAF - D8C2 SBR - test flag from
D69D perform .PAG EVALUATE for @
D6CA - SBR - get beginning-of- arit o etic error an
line pointer, then OVertioW continued)
MICRO - The 6502/6809 Journal 7




There are several directives and
"list"" options which are supported by
the assembler. The recognition process
requires that a list of these commands
{in ASCII) be present in ROM to be scan-
ned as necessary. This list, and the action
address for each command, are shown in
table 2. I noticed that there were more
options listed in ROM than I had ever
seen described. As I will detail later,
there is a new pair of options which are
supported — .OPT MEM and .OPT
NOM — and several which are recog-
nized [i.e., not rejected outright with
“"**ERROR 14''| but simply ignored.

A memory map of any program is
only of limited usefulness if its con-
stants and variables are not well-
documented. Table 3 shows how the
assembler utilizes zero page RAM, and
the functions of most of these addresses,
or their contents. In addition to this zero
page use, a section of page one, just
below the stack area, is reserved for the
temporary storage of compiled opcodes
and data. Several addresses vie for the
most-used-zero-page-address award, but
the winners are $46+ {the text input
buffer starting address), $35 (the length
of the current line in said buffer), and
$29 (the pointer to the active character
in this buffer, a single byte usually
stored here from the X register.)

How It Works

The following description will be
most informative if the disassembled
object code is available, if for no other
reason than to see how some of the
tricks are accomplished with minimal
coding. But it's not absolutely necessary.

All the real work of assembly is
directed from the subroutine at $DOE9 -
$D66E, which I've labeled PROCESS.
The section immediately preceding this
{from $DOEO - $DOE8) is a small loop
which calls PROCESS each time a new
line is to be processed. This loop does
only two things: resets the stack
pointer, and calls PROCESS. All other
subroutines are called from PROCESS.

If it becomes necessary to leave
PROCESS because of some fatal process-
ing error, even if the stack pointer is ran-
domly set, there is no problem because
exit always occurs after the stack
pointer is partially reset. This allows an
RTS instruction to return control to the
small loop. [See $D686 -$D688 for how
this is done.)

The assembler itself has very few
functions: get some text; try to assemble
it; check for errors; and output the
results. The actual processing is almost
as simple as the statement.

Table 1 (Continued)

D8C3 - D8DA SBR - get current
character with X
register as pointer; also
check for end-of-
symbol

D8DB - DS8EC SBR - get opcode
addend from table

DBED - D94E SBR - base conversion

D94F - D955 SBR - test for carry
from previously
performed add/subtract

D956 - D95D TABLE - constants for
base conversion

D95E - D9A1 SBR - SEARCH symbol
table for entry

D9%A2 - D9D3 SBR - STORE symbol
and value in table

D9D4 - D9E9 SBR - if string =
mnemonic, get opcode
data

D9EA - DAOB SBR - find mnemonic

DAOC - SBR - set flag for no-
error/list-line-only,
then

DAOF - DA5SD SBR - decode error
number, select LIST or
not

DASE - DBC6 SBR - LIST a line to
LIST-AOD and output
OBJ code to OBJ-AOD,
followed by **ERROR
XX, if needed...,
includes:

DA7E ..determine if PC needs
to be output

DA90 ..output PC at
beginning of line, then

DAAQ ..output label if one is
present

DAC3 ..recalculate when next
PC announcement is
due

DADO ..output
opcode/operand or data

DB19 ..output rest of line

DB62 ..format quotated
strings

DBB2 ..finish output line;
return for more data if
.OPT GEN selected

DBC?7 - DBEC SBR - output an error
message and number;
increment error count

DBED - SBR - set A = 1, then

DBEF - SBR - add A to PC,
then

DBES - SBR - zero A, then

DBFA - DC05 SBR-add PCto A
storing result as
memory deposit
pointer

DCO06 SBR - output single
byte to OBJ-AOD

DCO09 - DC28 SBR - output byte as 2

ASCII hex numbers to

OBJ-AOD

SBR - add opcode to A,

then

DC29 -

DC2E - DC4D SBR - output A to

memory, or to OBJ-

OUT intermediate

buffer

SBR - move from

intermediate buffer to

OBJ-OUT buffer, then

DCA9 - DCB7 SBR - clear OBJ-OUT

intermediate buffer

SBR - zero and start

OB]J-checksum

calculation, then

DCC8 - DCD1 SBR - add A to OBJ-

checksum

SBR - format and

output an OBJ-code

record, then

DDO02 - DDOC SBR - CRLF to OB]J-
AOD

DDOD - DD4A SBR - format and do
last OBJ-record; close
tape file

DD4B - DD74 TABLE - assembler
directive action
addresses { WOR
format|

DD75 - DDB3 TABLE - assembler
directives and .OPT
list, in ASCII

DDB4 - DE5B TABLE - mnemonic
list, in ASCII, in
alphabetic order

DESC - DE65 TABLE - allowed
opcode addends

DEG66 - DE74 TABLE - look-up index
to reference table
$DE75

DE75 - DEDD TABLE - look-up legal
operand format

DEDE - DF15 TABLE - opcode
classification list

DF16 - DFAD TABLE - basal
opcodes; in same order
as mnemonics

DF4E - DFA2 TABLE - messages, in
ASCII; each one ends
with a semicolon

DFA3 - DFA7 TABLE - reserved

labels, in ASCII:

{ IAXYSPH

SBR - set up display

and monitor with

FNAME of .FIL, then

DFCC - DFDC SBR - go get file if AID
=TorU

DFDD - DFE8 SBR - print a message;
input in X = offset of
beginning of message

DCA4E -

DCBS -

DCD2 -

DFAS -

from $DF4E

DFE9 - SBR - output a blank
space, then

DFEC - DFF5 SBR - output a CRLF
to AOD

DFF6 - DFF9 1TABLE? - four
unidentified bytes...

DFFA - DFFE SBR - output space to
AOD

DFFF “'N'"" in ASCII: the
monitor command to
jump to the Assembler

MICRO - The 6502/6809 Journal
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Table 2: Assembler Directive and Option
Mnemonics

Location of Action
’ First Byte Mnemonic  Address
(hex)
DD75 BYT D299
DD78 WOR D2Al1
DD7B DBY D29D
DD7E SKI D3D4
DD81 PAG D69D
DD84 END D3DE
DD87 OPT D39D
DD8A FIL D690
DDSD GEN D3B3
DD90 NOG D3B7
DD93 SYM
DD9%6 NOS
DD99 NOC D3CC
DD9C CNT (unsupported)
DD9F COuU
DDA2 ERR D3BB
DDA5 NOE D3BF
DDAS MEM D3C8
DDAB NOM D3C4
DDAE LIS D3BF
DDB1 NOL D3BB

Input text is obtained from the AID
as specified by the monitor variable IN-
FLG {which also allows input directly
from memory) in a loop from $D104 -
$D127. Output, on the other hand, can
be two-fold: actual object code (the real
reason for using this program, after all)
and a formatted assembly listing. These
must go to two different devices, and a
significant portion of the assembler is
devoted to the proper formatting of the
listing ($DASE - $DBEC] and to the pro-
duction of a formatted standard object
code ($DBED - $DD4A). If the object
code is to go directly to memory, no for-
matting into a record is performed, and
the code is merely deposited (at step
$DC3C) as per the pointer in $09/0A.

The assembly itself is done as
follows. The input line is first parsed in-
to labels, mnemonics or assembly direc-
tives. Any string that does not meet
these criteria is rejected with error
numbers 3, 8, 9, 10, or 20. Directives are
processed by the section which starts at
$D259; the jump-indirect to the specific
address is taken only after the directive
in the text is compared with those com-
mands supported (see table 2} and the
proper action address is obtained from
the table at $DD4B. Any errors in this
process are called ‘‘undefined assembler
directives.”” When a directive has been
performed and listed (if desired), exit to
the small loop at $DOEO occurs.

Those strings which are used as sym-

bolic constants or address labels are dif-
ferentiated from mnemonics by length,
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or by a mnemonic scan called from
$D167. Labels may be associated with
equates, or with the current program
counter address (PC|. On the first pass,
if the string is legal and not a
mnemonic, it is assigned a value and
placed in the symbol table with this
value by the subroutine called from
$DICF. If the string is found to be a
mnemonic, a branch occurs to that sec-
tion of the assembler which performs
the actual opcode assembly calculations.

The opcode compiler starts at $D454
and is the heart of the assembler. First
the mnemonic is checked against a list
in ROM, which starts at $DDB4. Like
the directive list, this list is in ASCIHI,
and is conveniently arranged alpha-
betically. Then, two new bytes of infor-
mation are obtained using the position
of the mnemonic in the list as an index.
The table which starts at $DF16 yields
the '‘basal opcode.’’ This is a single byte
which represents the lowest numeric
value of the opcodes allowed for a given
instruction, to which a constant deter-
mined by the assembler may be added.
And the table at $DEDE yields the op-
code classification type. How do these
two bytes determine the actual opcode?

If you look at the allowed instruction
set for the 6502, you will see that not
only does it contain holes {not all in-
structions use all addressing modes) but
there is some pattern to these holes.
Various mnemonics can be grouped
together by considering which modes
are allowed for each. Table 4 shows how
this classification scheme is im-
plemented. What the assembler does in
the opcode compiling section is to sort
out the requested mode, and give errors
if this disagrees with those allowable
modes obtained from table $DEDE.
Then it evaluates the expression which
is the operand (if any} and does the
following calculation {more or less):

basal opcode + (addend from table
$DESC x factor Q] = opcode for the
desired addressing mode.

'Factor Q"' is determined when the
syntax of the operand is checked. It
takes into account such things as
whether the address is page zero, or
whether the mode is implied, indirect,
indexed, etc. If your source code can run
this gantlet, it is assembled.

One concept simplifies the control of
much of the operation of the assembler
— flag variables. Several page zero loca-
tions store information which is used
repeatedly to direct operations: loca-
tions $21 - $23, and $36 - $38. Of central
importance is the directive flag, $37.
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Three of its bits are used to store the
status of various selected options and
allow this status to be tested frequently
during assembly. Table 5 details how
the bits of this variable are understood
by the assembler. This variable will also
be of importance later in the discussion
of the wundocumented .OPT
MEM/NOM functions.

There are few differences between
PASS 1 and PASS 2. During the first
pass, any output is swallowed by the
program instead of being directed to the
printer or OBJ-OUT device. The symbol
table is compiled during the first pass,
and is used extensively in the second
pass to evaluate expressions. The
distinction between each pass is signal-
ed by the PASS 1/2 flag — $23.

Undocumented Features

This is probably the section you
turned to first! Here I'll describe those

. assembler functions which haven’t been

detailed in the AIM manual, including a
few shorthand notations, a built-in
routine which allows the user to toggle
tape recorders on and off while waiting
for PASS 2, and several undocumented
.OPT functions, especially two which
are supported but not described in the
manual.

1. I found three shorthand techni-
ques that are allowed by the assembler.
First, the indexed indirect addressing
mode can be written either as LDA
{VAR,X| or LDA (VAR,X with no closing
parenthesis. Second, the indirect index-
ed addressing mode can be written
either as LDA (VAR),Y or LDA (VAR)Y
with no separating comma. Third,
single-byte ASCII literal operands may
be denoted in two ways: CMP #X’' or
CMP #X with no closing quotation
mark. This last shorthand is not ex-
plicitly stated in the AIM manual, but it
is used as an example on pg. 5-19 (rev
3/79). These shorthand methods save
one shifted keystroke per operand. Note,
however, that BYT 'XXXXXXX' still re-
quires a closing quotation mark.

2. If you have ever assembled from a
source file on a tape cassette under
remote control, you will have noticed
one inconvenient operating detail: while
the assembler waits to do PASS 2, the
remote line shuts off your recorder!
Before the tape can be rewound, you
have to manually override this control,
and, for example, disconnect the remote
plug. But no more! The capability to
toggle the tape remote control is already
a part of the assembler. Here is how it
works.
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Table 3: Assembler RAM Usage

{00>03] (not used)

04 number of bytes in data or
opcode/operand at SBR
$DACF

(05) (not used)

06/07 .WOR—temporary storage
of program counter (PC)

08 error index at SBR $DAOF

09/0A .WOR—pointer used to
store OBJ code in memory

0B/0C  .DBY—number of entries
in symbol table

OD/OE  .WOR—directive action ad-
dress or SEARCH address

OF basal opcode stored here

10 opcode classification type
{see table 4); or $E if
branch

11/12 .WOR—symbol counter for
SEARCH

13/14 .DBY—value of symbol; or
workspace for * assignment

15 +or - sign for EVALUATE

16 same as 04, but maximum
value allowed is $14

17/18 parameters for BASE con-
version; loaded from table
at $D956

19 number of bytes in com-
pleted .BYT ASCII literal
string; or flag for format-
ting quotated material for
LIST

1A/1B .DBY—number of errors in
PASS 2

1C allowable operand coding

key

1D expression OK/NOK flag
used in opcode processing

1E error number (in décimal)
for to print **ERROR XX

1F output line counter for
LIST formatting

20 flag: ‘'this line contains a
label”!

21 ﬂag: ite = s

22 flag: used to select .DBY,
.WOR, .BYT notation

23 pass counter: PASS 1=0;
PASS 2=1

24 pointer to next non-space
character in buffer )

25 pointer to last character of
string in buffer

26 number of characters in

string
27/28 .DBY—output of
EVALUATE = value of ex-
pression
29 pointer to active character
in buffer
string storage for com-
parison by SEARCH
number of bytes compiled
at SBR $D66F et al.
stored error number at SBR
$D683

32/33 .WOR—program counter or

PC

34 display buffer pointer

35 number of characters in
current line in buffer

36 flag: for>or<operations

37 flag: directive/option status
(see table 5)

38 flag: arithmetic over- or
under-flow from
EVALUATE

39 number of bytes (.BYT =1;

.WOR and .DBY =2
3A/3B .WOR—symbol table start
3C/3D .WOR-—last active symbol
3E/3F .WOR—symbol table upper

limit

40/41 .WOR~OB]J output record
counter

42/43 .DBY—OBJ record
checksum

44/45 .WOR—address at which
PC is next due to be
LISTed
46->81  input buffer; usually uses X
as index/pointer
82/83 workspace... various uses
84 index/pointer for OB]J in-
termediate buffer
85/86 used in OBJ output process-
ing: absolute address of
where data would be
deposited if not stored in
intermediate buffer
87 OBJ-OUTFLG, if defined
88 LIST-OUTELG stored here
when OB]J is being output
89—=>A6 record assembly space for
OBJ output... includes:
89 number of bytes in record
8A/8B starting address of data
8C—>A2 data
A3-A6 checksum
A7->AB AID input FNAME stored
here

0170-0183 intermediate storage buffer
of compiled object code

Assume that PASS 2 has been
displayed, and that the assembler is
patiently waiting for you to press
‘’space’’ to initiate the second pass. In-
stead of ‘'space’, press ‘1" or "2,
depending on which line is connected to
your recorder. Voila, your recorder is
now running. Rewind to the start of the
file, toggle ‘1"’ (or *‘2”’| again if you
wish, start the recorder, and then press
‘'space’’ on the keyboard. It's as easy as
that.

3. Now to the undocumented op-
tions. You may have noticed in table 2
that several assembler mnemonics were
unfamiliar. Indeed, MEM and NOM are
supported, and I'll discuss them in the
next paragraph. But the options SYM,
NOS, NOC, CNT, and COU, while
recognized, are not supported. Their
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action addresses direct processing to
null place in the program so their incl
sion doesn't crash the assembly, bu
merely is ignored. I assume that thes
are fossils which remain from the cormr
mand set of Compas Microsystem’
larger A/65 assembler. With tha
assumption, some of their functions ca:
be guessed at: SYM/NOS toggled th
printing of a sorted symbol table
NOC/CNT probably determine
whether each line of the formatte
assembly listing was sequentiall
numbered; and COU. probably set th
number of lines per page. Note tha
there is room in the directive fla
variable for, at most, 5 more statu
toggles than are used by the AIM
Assembler.

4. .OPT MEM / .OPT NOM . doe
work, however. Its syntax is like that ¢
other .OPT commands, and the optio
determines the status of bit 3 in th
directive flag. (See table 5.} This optio
allows the user, for whatever reasons, t
choose exactly when and where th
object code will be directed durin
assembly. As with other options, use o
an .OPT command overrides thos
parameters determined during th
initialization dialog. But this mean
that if .OPT NOM is to be use
somewhere in the source text, the use
must reply "Y' to '"OBJ?"’ during th
dialog, and then specify the OBJ-OUT
device to insure that the OBJ-OUTFLC
will be determined before it is needed
Thereafter, .OPT MEM and .OPT NONM
will allow object code to be directed tc
this device as desired during assembly o
the source program.

I have even found a few usefu
subroutines that can be called from out
side the assembler. Some of these arn
described in detail in table 6. I especially
like the subroutine which converts fron
multiple base systems to hex notation
Although it cannot be incorporatec
directly into a USR function and callec
from a BASIC program because of zer(
page RAM conflicts, the concept can b
used by anyone to provide a simple bast
conversion function in BASIC.

Finally, a word of warning to anj
reader who may want to relocate the
assembler. Disassembling this progran
into a source file cannot be done blindly
Various changes must be made manual
ly. These are summarized in table 7. I
these suggestions are followed, any
planned reassembly should proceec
smoothly.
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Table 4: Opcode classifications from table
$D9DF

Table
Entry Class of Opcodes

01 widest variety of
operand type allowed
(as for ADC, LDA,
etc.}

02 STA

03 JMP, direct or indirect

04 JSR

05 accumulator mode
allowed (as in LSR]

06 CPX,CPY

07 BIT

08 LDY

09 STX

0A STY

0B LDX

0C DEC

14 single bytes {(accumu-
lator mode not allowed)
{as in SEC or TAY]

15 all branches

Greg Paris has been doing postdoctoral
research in neurobiology, and has turned
his hobby into a job — as Senior
Applications Specialist at Merck
Pharmaceutical Co. He interfaces between
the research scientists and the
programming and design staff.
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Table 5: Directive Flag Variable ($37)

Bit .OPT If
Number Used For Bit Is SET Bit Is CLR

7 generate complete data NOG GEN
for .BYT command? (no) (yes)

g} {not used)

4 output a complete ERR NOE}
assembly listing or NOL LIS
errors only? (errors (complete]

only)

3 object code to memory NOM MEM

(no) {yes)

2

1 {not used)

0 |

Table 6: Useful Subroutines: I/0 formats, RAM and register usage.
RAM used,
SBR Flags Regis- including
entry upon ters that of
address Function Input Output  exit altered called SBR’s
D797 EVALUATE an  pointer to value in  test $38 AXY 13/14
expression beginning of 27/28 .and. 15 16
expr in 46,X (if done} Y=0,1o0r2 17/18
0: not done 27/28
1: no symbol 32/33
found 35 36 38
2: OK 82/83
DSED BASE conversion pointer to hex value SEC if OK AXY 13/14
beginning of in 13/14 CLC if not 16 17/18
string in possible 35 82/83
46,X .also. 38
test $38
D95E SEARCH for label in valuein SECifOK AY 0B/0C
symbol table $2A+ 13/14, CLC if not 11/12 13/14
entry if found found 2A +
3A/3B
-3C/3D
D9A2 STORE symbol  value in none if noroom, AY 0B/0C
and value in A/MSB and Assembler 13/14
table Y/LSB auto- 3C/3D
symbol in matically 3E/3F
$2A + restarts

Location (Hex)

Table 7: Disassembly Precautions

Content

Status

D956-D95D position-independent data no change necessary

DD75-DFA7

DFF6-DFF9

D000-D955 program segments although relative branches

D95E-DD4A remain intact, all absolute

DFAS8-DFF5 addresses in the range

DFFA-DFFE $D000-DFFF must be changed

DD4B-DD74 action addresses for all must be changed

D27C-D27F directives [.WOR]

D3AA-D3AD these are MSB/LSB bytes change LDA#____

D9D4-D9D7 of position-dependent and LDY#______
address used as input to operands to

SBR $D9EA in registers
AandY

reflect new addresses

MICRO - The 6502/6809 Journal
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SOFTWARE UNLIMITED

for ATARI® o

ATARI

O ATARI 800 COMPUTER ...............
O ATARI 400 COMPUTER ..
0 PHYSICS (AT)............

O GREAT CLASSICS (AT) ....

O BASIC PHYSCOLOGY (AT} ...... ;

O PRINCIPLES OF ECONOMICS (AT) y

O SPELUING (AT) +.vvnrrzeennnens y

O BASIC ELECTRICITY (AT) .

O BASICALGEBRA (AT).. .

O 32 K RAMCRAM (AT)..... |

O KINGDOM  (AT) ...evnunne .13,

O STATISTICS | (ATY ....... 11795
O BLACKJACK (AT)........ 11355
G BIORYTHM (AT) ......... 11355
O HANGMAN (AT) 1355
O SPACE INVADERS (AT} 117.95
O EUROPEAN CAPITALS (AT) 1355
O MORTGAGE LOAN (AT) .. 1355
O STATES & CAPITALS (AT).. 1355
O EDUCATION SYSTEM (AT) . L2250
O ATARIBASIC (AT) ....... 5395
0O ASSEMBLER DEBUG (AT) 53.95
O BASKETBALL (AT) ..... 3595
O VIDEQ EASEL-LIFE (AT) 3595
O SUPER BREAKOUT  (AT) 35.95
O MUSIC COMPOSER  (AT) 53.95
O COMPUTER CHESS {AT) ..3595
0 3-D TIC TAC TOE (AT) 13595
O STARRAIDERS (AT) ... 113595
O TELELINK (AT} 12250
O PADDLES (AT)......... 17.95
O JOYSTICKS (AT)....... 795
D US. HISTORY (AT)....... .2450
D US. GOVERNMENT (AT) . 12450
O SUPERVISORY SKILLS (AT) 12450
O WORLD HISTORY (AT)..... L...2450
O BASIC SOCIOLOGY {AT) .c.vuonensn. 24.50

ADVENTURE INTERNATIONAL

O ADVENTURE HINT SHEET ............... 7.95
O ADVENTURE (1.23) (D) (AP)........35.86
O ADVENTURE (4,5.6) (D) (AP)........35.95
D ADVENTURE (789) (D} (AP)........3595
O ADVENTURE #10° [D] ......uou\rvnennn. 18.95

{D]

O ADVENTURE (specity 1-10) (AP AT) ... 13.55
O PLANETOIDS [D] (AP) . 17
0 PLANETOIDS (AP) .....

presenting the LARGEST SELECTION OF SOFTWARE EVER ASSEMBLED...
APPLE® o

PET® o

AUTOMATED SIMULATION
O RYN [D.C] (AP)
O AYN [C] (P.AT)
O MORLOC [C,D}
O MORLOC [C]
4 RIGEL (C,D)
O RIGEL [C] {
0 HELLFIRE ' [D]
0O HELLFIRE [C]
QUAI.ITY SOFTWARE
0 6502 DISASSEMBLER (AT) ............ 10.55
O ASTROAPPLE (AP) ......... 1355
0 ASTRO APPLE {AP) [D]...... 17.95
O ASTEROIDS IN SPACE 101 (AP) 17.95
0O ATARI ASSEMBLER (AT) ...... 2250
0 BABBLE (AP) (D) ............ 17.95
0O BATTLESHIP COMMANDER (AP) 13.55
O BATTLESHIP COMMANDER [D] (AP) . ...17.95
& AP !
o :
0 g
o .
O LINKER (AP) |
0 TANK TRAP (AT).. 10.55
O TANK TRAP (AT) 13.55
O TARI TREK (AT).. 1055
O TARITREK (AT) [D].. 13.55
0O FORTH {AT) [D] wvvennenmnniiiiil 72,00
PERSONAL SOFTWARE

O CCAMGMT (D] (AP).................
[PDESK TOF PLANNER Il [D] (AP).

0O ZORK [D] (AP).wvevecrnnnnns
O MONTY MONOPOLY (D] {AP) .
O VISICALC [D] (AT.PAP)............

INSTANT SOFTWARE
O AIR FLIGHT SIMULATION (AP) ......... 8.95
O APPLEFUN [D] (AP)
O CASINO (P)
O MORTGAGE (P).-.......-...
O PADDLE FUN (D] (AP)
O PENNY ARCADE (P}
O SANTA PARAV|A FIUMACCIO (AP D] ...
O SAHARA WARRIOR (AP)
O SKY BOMBERS (AP)
O SPACE WARS (AP)

and other Microcomputers

at SUPER DISCOUNT PRIGES!

ON LINE SYSTEMS

O HI-RES ADVEN. #0  (AP)
O HI-RES ADVEN. #1 (D]
O HI-RES ADVEN. #2 (D]
O HI-RES FOOTBALL #1_ (D]

O SUPERSCRIBE [D} (AP)

O GYBER STRIKE (D} (AP)
0 STAR CRUISER [D] (AP)
O BOTHBARRELS [D] (AP)....
O PHANTOM FIVE _[D] (AP) .... o
O SPACEEGGS (D] (AP) ........ ... .

SYNERGISTIC SOFTWARE
0 DUNGEON & WILDERNESS [0] (AP) ...... 2900
O DUNGEON (AP) 13

O WILDERNESS (AP) .
O WILDERNESS [D] (A
O PROGRAM LINE EDITOR [D]

BRODERBUND
O GALACTIC EMPIRE (AP) [D]

(AP)..... 36.00

a
9]
>
[y
>
=
b3
z
>
3

(AP) [D
O GALACTIC REVOLUTION ' (AP) [D]
O TANK {AP)
O TAWALA'S REDOUBT (AP) [D} .
O GALACTIC TRADER (AP} (D]
O PUCKMAN (AP} [D]

MUSE COMPANY

D ABM [D] (AP} ....oveeeeriennininnns
A APPILOT Il [D] (AP)

O BEST OF MUSE [D}
O GLOBALWAR [D] (AP)....
0 SUPER TEXT Hl [D}

O THREE MILE ISLAND
0O U-DRAW Il [D] (AP,
O THE VOICE (D] (AP)

AP) ........ .
0 POKER (A (AP) o 12.55 O SUPERSHOQTERS (AP} ... 1. iiilll 895 IRIOIS
O KID-VENTURE #1 (AP} 13.55 STRATEGIC SIMULATIONS 3 :2:8:2} fﬂ; o ORI :;a‘,’;?i
0 STARTREK 3.5 (AT). 13.55 O COMPUTER AMBUSH (D] (. . O IRIDIS2 {AT)..... 1450
O MOUNTAIN SHOOT (AT) 8.95 O COMPUTER BISMARCK [D] 51, D IRIDIS2 (AT) [D} 16.95
0O SUNDAY GOLF (AT).. 8.95 O COMPUTER CONFLICT [D] !
O ANGLE WORMS (AT). 8.95 ; EDU-WARE
O DEFECTIONS (AT) . .8.95 O ESP (AP} (D}
0O GALACTIC EMPIRE (AT} ..ovvvvnnrnnnnns 13.45 : O NETWORK (AP}
. 0O PRISONER (AP!
AVALON HILL O CUTHROATS & CARTELS [D] (AP)....35.00 0 SPACE (AF)( (%)] .
O MIDWAY (PAP) ......ooiininnns 13.50 O OPERATION APOCALYPSE [D] (AP) ..... 51.50 [ SPACE !l (AP ..
D NUKEWAR (PAP)...... ----13.50 O TORPEDOFIRE [D] (AP).............. 51.50 D TERRORIST (AP) D] 26.95
O PLANET MINERS (P.AP) .. 13.50
g gongﬁ)‘; g:lD(EnAP(P AP) . 1250 SuUB-L06IC PROGRAMMA
1BOMBER (PAP)....... 13. 0 3D GRAPHICS (AP).....cevvvereennenn O EXPAND-A-PORT {AP,

O LORDS OF KARMA (P, AP) ....18.00 O 3D GRAPHICS (D] (AF) 0O JOYSTICK (AP)...(.A.)....A
£ CONFLICT 2500 (AP.ATP).. ....13.50 O A-2-FS1 FLIGHT SIMULATOR (AP) 0O TINY PASCAL (AP} [D] .44,
0 COMPUTER ACQUIRE (APP)..... . 0. 18.00 O A-2-FS1FLIGHT D] (AP) ........t. D WPS STANDARD {AP) (D] ........... 117.00

AUTOMATED SIMULATION MIGROSOFT SOFTWARE HAYDEN
0 TUESDAY QUARTERBACK [D} (AP} ..... 26.95 O ADVENTURE (D]
O STARWARRIOR [C,D] (AP) 35.! 0 OLYMPIC DECATHALON [D] (AP) O SARGON Il (AP) [D]....... ..
O THREE PACK [D] (AP,P O TYPING TUTOR (. O REVERSAL (AP) ....cciiviinereainnns
0 STARFLEET ORION [C,D} O TYPING TUTOR (AP)
O STARFLEET ORION [C] O Z-80 SOFTCARD (D} ARTSGl

[J 16k RAM BOARD (AP) 0O MAGIC WINDOW [D} (AP} ............ 89.95

0 INVASION ORION  {C,D]
O INVASION omol:: ci ®
P)

|
|
|
l
|
|
l
|
I
I
I
|
|
I
I
|
I
I
I
I
I
I
I
O SARGONIL (AP} ....coooiiiiiiiiiieny [ I
“ o
|
|
|
I
I
I
|
l
I
I
|
]
/

——————————_———————————-——————————————_—_——-——

8 AReial fo] ey 2% |f you don't see it listed, write...we probably have it in stock!
Ship the above programs as checked to: Number of Programs Ordered. . ..
Mr./Mrs. Amount of order.................
A Address N.Y. residents add Sales Tax.......
Check pragram desired. o . 2.00
Complete ordering information City Add shipping anywherginthe 8. €20
|and mda-“‘enst{‘(e al. s { tock Total amount enclosed............ -
mmeaiate SNIPMENS irom S1OCK. State Zip Charge my: [ master Charge O visa
KEY: I have a Signat
:;-ﬁtar; Name of Computer ignature
P—F:e\pp ¢ with K memory  Card No. Expires
D-on Disc MICRO-JULY '81 Personal Checks please allow 3 weeks.
C-Cassette y
ail to:
If not marked-Cassette
it DIGIBYTE SYSTEMS CORP.
ademark o
PET is a tradamark of COMMODORE BUSINESS MACHINES. 31 East 31st Street, New York, N.Y. 10016
\ Prices subject 1o change without notice. Phone; (21 2) 889-8975 /
~ /
~——_———_————_-_——_——_————————_—
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Function Input Routine
for Applesoft

A(\rplesoft ermits the
identification of a function
through the use of the DEF FN
command. This article describes
a self-modifying subroutine
which allows function Input
during program execution.

Roy E. Myers

William G. Miller Il|

The Pennsylvania State University
New Kensington, PA 15068

Software which accepts user-defined
functions frequently receives them by
giving the user the instructions such as

TYPE

10 DEF FN F(X) =
(YOUR FUNCTION)
(RETURN)

THEN TYPE

RUN 10 (RETURN)
This procedure is made necessary by the
fact that Applesoft makes no provision
for function input. How much simpler
for the novice user to be asked:

ENTER F(X) = __

The program below allows this
approach. The procedure receives the
function as a string, then '‘transfers’’
the string to a line at the end of the pro-
gram (line 5330}, which initially reads

5330 DEF FN F(X) =

The "‘transfer’’ must take into account
the following:

1. In a string, the characters *, +, —,
/, =, A are represented by the ASCII
character codes 42, 43, 45, 47, 61, 94
(decimal). But, in a function the
arithmetic operators *, +, -, /, =,
A are represented by the decimal
codes 202, 200, 201, 203, 204. (See
the Applesoft Reference Manual,
pages 121, 138, 139.)

No. 38 - July 1981

2. In a string the characters SIN are
stored as 83, 73, 78 (decimal),
whereas in a function SIN is
represented by the decimal 233. A
similar state of affairs exists for
LOG, SQR, TAN, etc.

These cases are handled in lines
5080-5230. After translation, the
appropriate code is POKEd into the
function definition by line 5260. When
the entire string has been transferred,
line 5290 POKEs the code for *':"" and
the code for ““RETURN"’.

20 INPUT "ENTER F(X) = ";F$
30 GOSsUB 5000

100 REM

200 REM

300 REM PROGRAM
400 REM BODY
500 REM GOES
600 REM HERE
700 REM

800 REM

4999 END

5010 FOLD = FINI
5020 L'= LEN (F$)
5030 STR =
5040

5260 POKE FINI,A
5270 FINI = FINI + 1

10 IOMEM: PEEK (176) * 256 + PEEK (175) + 256

5000 FINI = PEEK (176) * 256 + PEFK (175) - 4

PEEK (112) * 256 + PEEK (111)

5050 A = PEEK (STR + Q - 1)

5060 B = PEEK (STR + Q)

5070 C = PEEK (STR+ Q + 1)

5080 IF A = 42 THEN A = 202

5090 IF A = 43 THEN A = 200

5100 IF A = 45 THEN A = 201

5110 IF A = 47 THEN A = 203

5120 IF A = 61 THEN A = 208

5130 IF A = 94 THEN A = 204

5140 IF A =83 AND B= 71 ANC C = 78 THEN A = 210: GOTO 5250
5150 IF A = 73 AND B = 78 AND C = 84 THEN A = 211: GOTO 5250
5160 IF A =65 AND B = 66 AND C = 83 THEN A = 212: GOTO 5250
5170 IF A = 83 AND B = 81 AND C = 82 THEN A = 218: GOTO 5250
5180 IF A =76 ANC B = 79 AND C = 71 THEN A = 220: GOTO 5250
5190 IF A = 69 AND B = 88 ANC C = 80 THEN A = 221: GOTO 5250
5200 IF A =67 ANC B = 79 ANC C = 83 THEN A = 222: GOTO 5250
5210 IF A=83 ANC B= 73 AND C = 78 THEN A = 223: GOTO 5250
5220 IF A =84 AND B = 65 AND C = 78 THEN A = 224: GOTO 5250
5230 IF A =65 AND B = 84 AND C = 78 THEN A = 225: GOTO 5250
5240 GOTO 5260

5250 Q= Q + 2

5280 NEXT

5290 POKE FINI,58: POKE FINI + 1,177

5300 POKE FINI + 2,0: PCKE FINI + 3,0: POKE FINI + 4,0:
5310 POKE FOLL - 10,(FINI + 3) / 256

5320 POKE FOLD - 11,FINI + 3 - 256 *

5330 L[EF FN F(X) =

POKE FINI + 5,10

PEEK (FOLD - 10)

MICRO - The 6502/6809 Journal
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Before a user identifies a function,
line 5330 reads:

5330 DEF FN F(X) =

If a user defines the function to be 2*X*
SIN(X]|, the program changes line 5330
to read:

5330 DEF FN F(X) = 2*X*
SIN(X) : RETURN

The remainder of the program con-
sists of housekeeping chores. Set
LOMEM high enough to allow room to
input the function (line 10). Since an in-
put line is no more than 256 characters,
LOMEM could be set to end-of-program
+ 256.

The function is transferred from
string storage to the DEF FN F(X] =
statement. Line 5030 identifies the
beginning of string storage. The most
recently defined string will begin at this
location. The DEF FN F(X| = statement
is at the end of the program and it is
there that the program will POKE the
code for the function. Line 5000 iden-
tifies the end-of-program memory loca-
tion. It is necessary to subtract 4 from
the actual end-of-program, in order to
write over the end-of-program and end-
of-line code. Line 5300 replaces the
code.

In the memory locations preceding a
program line Applesoft inserts a pointer
to the beginning of the next line. Since
additional code is being POKEd at the
end of line 5140, the pointer preceding
the line is incorrect. Lines 5310, 5320
reset the pointer so that it points to the
end-of-program code.

The program segment 5000-5140
may be re-used several times within a
program to re-enter the function, since
the end-of-program pointer stored at
locations 175 and 176 are not changed
by the program.

Since the user of a program which in-
cludes this procedure may mis-type the
function (e.g. leave out a ‘‘*'' for
multiply], the programmer may wish to
have an appropriate ONERR GOTO
statement before the first usage of the
function.

Roy E. Myers is Associate Professor of
Mathematics at The Pennsylvania State
University, New Kensington, PA. His
work with the Apple II is primarily
concerned with computer graphics as an
instructional tool in mathematics.

William G. Miller II is currently a
programmer at Penn State, writing
accounting programs for classroom
instruction. He is also investigating the
possibilities of opening a computer
services business.
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CBM/PET? SEE SKYLES ... CBM/PET

‘““You mean this one little
Disk-O-Pro ROM will give my

PET twenty-five new commands?
And for just $75.002 Why, that’s only $3.00 a command!”’

The Disk-O-Pro in any PET with Version III (BASIC 2.0) ROMs (### COMMODORE
BASIC ###) will give 19 software compatible disk instructions*: 15 identical with the new
BASIC 4.0 (or with 8032 ROMs) compatible with both old and new DOS. Plus 4 addi-
tional disk commands. . .including appending (MERGE), overlaying (MERGE#______)
and PRINT USING, allowing formatting output of strings and numbers on the PET
screen or on any printer,

*NOTE: Old DOS doesn’t recognize three of the commands.

Those are just 3 of the important commands—and there are 7 more beauties—on
your _Dlsk-Q-Pro that have never been available previously to PET/CBM users. (Skyles
does it again!)...Beauties like the softtouch key (SET) which allows you to define a key
to equal a sequence of up to 80 keystrokes; like SCROLL whereby all keys repeat as well
as slog l_isgl!'ollmg and extra editing features; like BEEP which allows you to play music on
your R

The Disk-O-Pro is completely compatible with the BASIC programmer’s Toolkit. The
chip resides in the socket at hexadecimal address $9000, the rightmost empty socket in
gxosthETS. And for the owners of ‘‘classic’’ (or old) PETS, we do have interface

oards.

(For those owning a BASIC 4.0 or 8032, even though the Disk-O-Pro may not be suit-
able, the Command-O is. Just write to Skyles for additional information. Remember, we
have never abandoned a PET owner.)

Complete with 84-page manual wtitten by Greg Yob...who was having so much fun
that he got carried away. We had expected 32 pages.

Skyles guarantees your satisfaction: if you are not absolutely happy with your new
Disk-O-Pro ROM chip, return it to us within ten days for an immediate full refund.

Disk-0-Pro from Skyles Electric WOrKS...........ccovvviiiiiriiniiiiiinineeiieenerinrense $75.00
Complete with interface board (for *“classic’” PETS)..........covvvimmiiiirerinnevinnnnn 95.00
Shipping and Handling.................c....... (USA/Canada) $2.50 (Europe/Asia) $10.00

PET? SEE SKYLES ... CBM/PET? SEE

California residents must add 6%/6Y: % sales tax, as required.
Skgles Electric Works Visa/Mastercard orders: call tollfree
1E South Whisman Road (800) 227-9998 (except California).

Mountain View, California 94041 California orders: please call (415)
(415) 965-1735 965-1735.

[INGD "* STTAMS 33S ¢13d/INGD ™
CBM/PET? SEE SKYLES ... CBM/PET

‘“‘Should we call it Command-O
or Command-O-Pro?”’

That’s a problem because this popular ROM is
called the Command-O-Pro in Europe. (Maybe
Command-O smacks too much of the military.)

But whatever you call it, this 4K byte ROM will provide your CBM BASIC 4.0 (4016,
4032) and 8032 computers with 20 additional commands including 10 Toolkit program
editing and debugging commands and 10 additional commands for screening, formatting
and disc file manipulating. (And our manual writer dug up 39 additional commands in the
course of doing a 78-page manual!)

The Command-O extends Commodore’s 8032 advanced screen editing features to the ulti-
mate. You can now SCROLL up and down, insert or delete entire lines, delete the char-
acters to the left or right of the cursor, select TEXT or GRAPHICS modes or ring the
8032 beli. You can even redefine the window to adjust it by size and position on your
screen. And you can define any key to equal a sequence of up to 90 key strokes.

The Command-O chip resides in hexadecimal address $9000, the rightmost empty socket
in 4016 and 4032 or the rearmost in 8032. If there is a space conflict, we do have Socket-
2-ME available at a very special price.

Skyles guarantees your satisfaction: if you are not absolutely happy with your new
Command-O, return it to us within ten days for an immediate, full refund.

Command-O from Skyles Electric Works

Complete With SOCKEL-2-MeE.......cuiiiiiiiiireiiiei e es e ceanaeas

Shipping and Handling......................... (USA/Canada) $2.50 (Europe/Asia) $10.00
California residents must add 6% /62 % sales tax, as required.

Skyles Electric Works Visa/Mastercard orders: call tollfree
231E South Whisman Road (800) 227-9998 (except California).
Mountain View, California 94041 California orders: please call (415)
(415) 965-1735 965-1735.

[INED """ STFTAMS 33S ¢13d/IN8O ™

PET? SEE SKYLES ... CBM/PET? SEE
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| Vector Calculations
with a Microcomputer

Many physics and engineering
problems Involve the use of
vectors. Unfortunately the
required calculations are often
tedious and susceptible to
errors. This microcomputer
program, compatible with PET,
0Sl, and Apple systems, speeds
{ the process, and avoilds costly
errors.

Peter A. Koski

144 Delaware Avenue
Apartment F

Troy, New York 12180

problems are continually being solved.
Most are examples of real world situa-
tions. Whether they be differential equa-
tions expressing some complex rate of
change (world population growth, for
example), or the moment of an applied
force on a supporting member (engineer-
ing design), these are real problems. In
solving these, the computer can be used
as a very powerful tool. Programs used
for problem-solving don't need to be
masterpieces of structured program-
ming, they only need to speed arrival at
an answer.

' * At an engineering school, a myriad of

In many cases, answers are only
1 good approximations — very good when
using the computer. For example, when
trying to find a root of a polynomial
equation, Newton's method is often
used. This method involves refining an
““educated’’ guess. Using a small pro-
gram, many iterations may be madeina
small fraction of the time it would take
to manually make one refinement.

, Definite integral problems in

{ mathematics may be very well approx-

imated by giving dx a very small finite

dimension and summing along the

given interval. Without the machine,

Y this couldn’t be done, as many hundreds
of calculations must be made.

No. 38 - July 1981
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Figure 1: Showlng—l; and T as their com-
ponents. (Note: not to scale.)

FRIMT"

3 FRINT

FRINT!
FRIMT

PRIMT " ECT
FPRINT"FEFE
FRIMT"HAMES. FR -
FRINT"FOR 15 UHIGUE YEC TORE.

FRINT

S A RO C R AN R

By FETER G e o e

SED EBY TH1W FPROGRAM ARE"
TO BY VSER-CER THED"
W ISTOH HAL EBEEH MADE"

PRINT"VECTORS MUST BE DEFIMED TO THE"
PRINT"PROGRAM PRIOR TO AHY CALCULATIOHS"
FRIMT" IMYOLYING THEM. -DEFIHED YECTORS®
FRINT"MAY BE REDEFIMED IMPLICITLY OR"
PRINT"EXPLICITLY."

PRINT

PRINT"KEY WORDES-SYMBOLS RARE RESERYED"
PRIMT"FOR PROGRAM USE RND THEREFORE"

PRINT"MAY

HOT APPEAR EMBEQDED OF ALONE"

PRIMT"IN A YECTOR LABEL3LIST, DELETE.,”

PRINT"

. CPERIODS, /., +, -, ="

PRINT:PRINT"PRESS ANY KE'Y TO CONTINUE"
GETZ$3IFZ$=""THEN1157

PRIMT" Q" 3 tREM CLEARR SCREEH
FRINT"OPERATIONS SUFPPORTED ~ FORMAT "

PRINT

PRINT"#/ECTOR DEFINITIOM —-- LABEL=1/J K"
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In all branches of science and
engineering, vectors are often used in
problem solving. A vector is a three-
dimensional line of force, having both
magnitude and direction. By defining
forces, velocities, displacements, etc.,
as vectots, certain relationships may be
easily developed and solved. Vectors are
most often expressed in terms of their x,
y, and z components.

Often, developing the vectors and
vector equations can be time consuming
enough without having to grind through
the arithmetic to the final solution.
That is the purpose of the program
presented here.

VECTOR is a command-line pro-
cessor which allows the user to define
and operate on vectors. Program com-
mands allow the user to DEFINE (enter
vector and its label), DELETE (remove a
vector from the work file), LIST (print a
list of all vectors in work file}, or CLEAR
all vector definitions from the work file.

Operations available are addition,
subtraction, dot products and cross pro-
ducts. Operations producing a resultant
vector add the new vector’s definition to
the working file. If a previously-defined
vector is specified as the resultant label,
the vector will be re-defined and its
previous value is lost, but the program
will inform you of the redefinition.

Looking at an example, consider
finding the moment (torque) of a force
acting on a point. From mechanics, the
moment, M, about point, P, is equal to

the vector locating the force, crossed
with tge vector defining the force:
],V-1>=?x F. Referring to figure 1, r may be
expressed as (3,4,7) and F as (2,4,-1).
The solution is arrived at, long-hand, by
establishing a matrix and solving it.
Alternately, the VECTOR program may
be employed as follows {see sample run):

1. R=3, 4,7 (define vector__ra
2. F=2,4,-1 (define vector F)

3. M=RXF
cross F)

As is seen, the output produced is the
desired moment vector as well as the
angle between the two original vectors.

Many time-consuming mistakes are
eliminated by avoiding the long-hand
arithmetic solutions.

Peter Koski is a sophomore at Rensselaer
Polytechnic Institute majoring in
Biomedical engineering and minoring in
Computer Systems engineering. Most of
his work is on an OSI Challenger 2-4P
mini floppy system. Pete enjoys
integrating hardware and software in
optimizing his system.
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(ﬁ is_defined as E4

1230
1240
125@
1254
1256
1258
1259
1260
1270
1280
1298
1293
1294
1300
13182
1215
13z2@
1322
1324
1326
1330
1348
13%0
13260
137e
1375
1380
1400
1418
1428
144@
145
1460
1470
148@
1458
i5e8
1510

152a
1538
1540
1550
1560
1578
1580
15835
15392
1608
1618
1628
163@
164@
16580
1653
1668
16635
1678
1680
170a
171@
1728
173@
17480
1750
1768
1770
1780
1758
1gea
igie
1820
183a
1840
1845

PRINT

PRINT"#LIST DEFINED YECTORS —-- LIST"

PRINT

PRINT"%DELETE YECTOR -- DELETE LABEL"

PRINT

PRINT"#CLEAR ALL YECTORS —-- CLERR"

PRINT

PRINT"#DOT PRODUCT -- LRBEL1.LRBELZ"

PRINT

PRINT"#CROSS PRODUCT ~- RESULT=LRABEL 1YL ABELZ2"
PRINT

PRINT"#ADDITION ~~ RESULT=LABEL1+LABEL2"
PRINT

PRINT"#SUBTRACTION -- RESULT=LABEL1-LABEL2"
PRINT

PRINT"HQ® EMBEDDED BLAMKS ARE PERMITTED IM"
PRINT"COMMAND LIMES (EXCEPT FOR OELETEM"
PRINT

PRINT"LABEL, LRBEL1, LRREL2, RESULT"
PRINT"REFER TO USER-DEFINED VECTOR HWRMES."
REM

DIM LBL$C1S), IC1S) , JC15) K15

LBL=@

DEF FNTC(KO=INTC1@0#K>./188

DEF FNCCOXI=ATH(SAR{1-X¥1T2)/%>

DEF FHSCKI=ATHCKASARC L -X120 3

DEF FNDCHO)=57. 2957795k

REM

REHM PROCESS COMMAND LINE

REM

PRINT : INPUT LN%$

IF LMH$="" THEN FRINT"3Q":CLR:END

REM

REM CHECK FOR LIST » CLEARR / DELETE COMMANDS
REM

IF LN$="LIST" THEN S08@

IF LN$="CLEPR" THEM CLR: GOTO 133@

IF LEFT$/{LNS$ ,6>="DELETE" THENT1$=RIGHT${LN$ .LEH{LM$)=7>:

GOTocoRe

REM

REM SCAN FOR IMPLICIT OR EXPLICIT DEFINITOM
REM OF YECTOR

REM

FORI=1 TO LENCLNS$)

T$=MID$C(LHS$, 1,15

IF T$="/" THEN 1608Q

NEXT I: GOTO 17ea

REM

REM EXPLICIT DECLARATION OF YECTOR ~ DOT FPROCUCT
REM

Tig=""

FOR I=1 TO LEN{LN#>

T#=MIDS<LHS,.I,1>

IF (T$="=")>0R(T$=",">THEN OP$=T$: GOTQO 1&v0
Tis=T1$+T$

NEXT 1

GOTOD Saze

T2$=RIGHT$(LNS$ L EHCLH$I~1)

GOTO 1908

REM IMPLICIT DECLARATICOHN OF YECTOR

RYL$=""
FORI=1 TO LEMC(LNS$>
TH=MIDS$(LMS$, 1,15

IF (T#="=">THEN 1810
RYL$=RYL$+T$

NEXT I

GOTO Secza

REM

REM RASSIMILATE T1s$
REM

Tig=n"

FOR J=({I+1> TO LEMCLHNS$>
T$=MIDS{LN$, T, 1>

{Continued)
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1850 IF (T$="+"DRT$="—-"0RT$=","ORT$="K"> THEN OP$=T$:50T0 1395
1855 Tis$=T1i$+T#

1868 NEKT J

1865 PRIMT"# ERROR IWH COMMAMD LIME #*": GOTO 1444

1295 T$=RIGHTHLH$ . LENILHNS$>-T)

1308 REM

1318 REM JUME TG ROUTIHE FOR REQUIRED OPERATIOH
1528 REM

1838 IF OF$="=" THEM 2004

1948 IF OPs$="_" THEN 3002
1958 IF OP$="¥" THEH 400&
1360 IF OF$="+" THEHW 7oae

1978 IF 0OP$="-" THEH &&le
2008 REM
2a1e REM STORE LABEL AND CORRESPOMDING I-JAK VWALUES

z@20 REM
ze38 FOR 1=1 TO LEL

2835 IF LBL$(I1><>T13 THEM 2058

2040 PRIMT"# ";Ti$:" RE-DEFIMED #" 3
2@4S GOTO 1o

2058 NEXT 1

2052 IF LBLCIS THEN 2660

2055 GOTO a4

2057 GOTO 1448

2068 LBL=LBL+1: I=LBL

2108 TH=""; HE="Cg wE=wo

211@ FOR J=1 TO LENCT2$)

2120 TH=MIDFCT2$,7.17

2138 IF T#="/" THEM X=YAL{M$): GOTO 2168
2140 K$=H$+TS$

215@ NEXT J

2155 PRINTJ

2160 FOR K={J+1) TO LEM(T2$)

217@ T$=MIDS(T2#.K, 1>

2188 IF T#="/" THEM Y=VALCY$>: GOTO 2210
2190 Y$=Y3+T$

2200 NEXT K

2218 Z=YALCRIGHT$(T2$,LENCT2%2-K»>

222@ REM

223@ REM DEF INE YECTOR

224 REM

2250 LBL$CI>=T1#: ICId=X: JoId=y: K(I1d=Z
2260 GOTO 1448

3000 REM

2018 REM DOT PRODUCT CRLCULATION
3020 REN

3030 FOR I=1 TO LBL
3240 IF LBLS$CI>=T1$ THEHN 3060

305 MEXT 1

2055 Tas=T1$:60T09062

2060 Wi=ICI>: U2=JCI>: U3=KCID>
2078 FOR J=1 TO LBL

2080 IF LBL$ J»=T2$ THEM 3110
398 NEXKT J

%*

¥81@ ejbuis ‘ + 1 10 |] 81ddYy )y S9iinbey  *
8p0o9 pajidwoo ‘Joedwoo Ajjeuoidaosxy
4By Uy 1no awy) Jusw dojanap aiBM}JOS
soyydeib uonnjoses yb1y papuaxa ‘paads-ybiy ¥
1joseddy puokaq jiem sejlijiqedes Bujwwesbold
ojseg uey) 1e3sej say) A1x)s o) Xis suny %
31ddV ’ dHL HO4d NILSAS ADVNONVYT 13AIT-HOIH

spaau inok jsaw o} abenbuej painjanys ‘eiqisuelxy %
jutod bujeo;y ysey 104 [L 166N Y] 108580044 AsRlIXNY %

TN4YIMOd LSOWN ‘1STLSVH 3HL

2102 To$=T23% 100709060 38930
3110 VI=1CT0 Y2=J0I> 1 Y3=K( T ™ 2 g.§‘2
3130 UV=CUIRY L +U2RY2+UINY3) b 3°8 s
3140 U=SQRCU1T2+U2T2+U312 o €90
3170 Y=SORCY1IT2+Y2T2+%312) %’ 3 am 2
316@ PRINT S co3 O.
317@ PRINT Ti1$)" DOT “:T2#:" = "FNT(UV) 3 m2s> 3
23180 PRINT"COSCTHETAY = " pFNTCUY/CUKRYD D & D38®83
3150 PRINT"THETA = " jFNTCFHCCUYA (UKYI YD) '3 ; mS23
3192 PRINT" (" ;FNTCFHDCFHCCUY/CURYID ) " DEGREES >" o sH3s28
3200 GOTO 1449 : Zpca 3
4000 REM c/i S5 ©%
4910 REM CROSS PRODUCT CALCULATION 3 rHe® .8
4220 REM 2 Szg353a
4838 FOR I=1 TO LBL z T 3.8
4040 IF LBLSCI>=Ti$ THEN 4060 g Say
4030 NEXT 1 g 35325
4955 TOs=T1$:00T09060 o5 3 zd
4960 UL=ICId1 U2=JCId 1 U3=KIID o £85gag
407@ FOR J=1 TO LBL Z &8 9,
e 88 8 ™«o
8 )
4 2§23
{Continued) o 23
9a=zx

~
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(Continued from page 6)

were a first. Then they were pleased,
very pleased. They thanked me pro-
fusely and said they'd do somethi 4@8@ IF LBL$(J>=T2% THEN 4110

P - ? 4299 NEXT J
about the thlef lmmedlately. GOOd. 4100 PRINT"™ “;T2$%;" NOT IN WORKING FILE #*i100TO 1440
One pirate down [perhaps) and hun- 4110 VI=ICI) s V2uJCIr 1 Ya=K<JI)
dreds, at least, to go. 4138 FOR I=1 TO LBL

4140 IF LBL$CI>CORVLS THEN 416@
How many people, however, are | 4545 gosussere

afflicted with an ethical standard that | 4158 coTo425@
makes them pay $125 {the lowest, 4168 NEXT I
legitimate discount price I've seen for | 417@ IF LBL<1S THEN 4240

. _ | 4188 GOTO 5S040
VisiCalc) when they could get the pro 4190 0OTO 1440

gram for $40? How many moral dzec" 42408 LBL=LBL+11 I=LBL: LBL$<I)=RVLS
sions can be bought for $85 plus tax? As | 4osa 1¢I>=cU2nv3>—Cv2Rua>
long as a conscience can be bought for | 4268 J<Iy=cvimUa>I-CULIRY3I)
that or less, there will be software | 4270 K(I>=<U1mva>—<viku2d

i : ke spiders in Spring. | 4289 UV=SGRCICI>$2+JCI>12+KC1>12)
thieves popping up like sp: PUOS: | 4298 U=SER(U1T2+U212+U3t2)

I offer a proposal, then, to cut the | 4308 v=sarcvitaev2t2+v3ta)

feet from under the pirates. I challenge | 431@ PRINT
software manufacturers to stop the 4320 PRINTT1$3" CROSS *;T283" = <"pICId "1, "pJCI5 T, "sKCID 3" "K >

: p - | 433@ PRINT"SIN (THETR> = ";FNTCUV/CURYY)>
thieves as they start, :ﬁf‘,’lf; prot%c 4340 PRINT"THETA = " jFNTCFNSCUY/CURY>>> 5 <"y
tion'’ is forced upon us all. They cando | 43ma PRINTFNT(FNDCFHSC(UV/CURY Y)Y ;" DEGREES )"
it. I can't. Let each software manufac- | 4360 GOTO 144@

turer reward the first person reportinga | Seee ReEm
software thief with a free, legitimate | 5810, REM LIST VECTORS PRESENTLY ON FILE

; 5020 REM
copy of the program being stolen or | oo o o

another of equivalent value. Then let | go40 PRINT#LABEL"3TABKSY 5" 1" s TRBC14) 3" J" s TRBC20) 5
the manufacturer's lawyer obtain a | sa4s PRINT"K";TRBC247 7 “MAGNITUDE"
court inillnction, at the least, againSt 5050 PRINT"==m=x" s TRER(S) p"="pTRAB(14) 2 "=" 3y TABC20) »
the thief's sales. A software buyer [ 3855 PRINT"="j;TAB(24);"===saz==="

: : 5068 PRINT
would then have a real incentive to S67® FOR I=1 TO LBL

keep the business honest. A software | s7n paGasaR<ICI>12+TCIrtR4KCII 12
manufacturer would make a profitif he | sese PRINTLBL$CI> sTABCE) sFNTCICID > JTRBC14 sFNTCICID)
could prevent the thief from sellingbut | 5885 PRINTTAB(20> sFNT(KCI> > sTAB(245 sFNT(MAG>
one or two pirated copies. A software | S@5@ PRINT
magazine would be able to devote its | 5199 NEXT 1
54 . 5120 GOTO 1440
editorial page to technical rather than | Zo00 oo
legal problems. A software thief would |gaia REM  DELETE LABEL Tis$ FROM WORKING FILE
have to find a way to turn an honest | eceze REM
buck and sleep better for it. Above all, |6@3@ FOR I=1 TO LBL

of us would kee €040 IF LBL$CI>=T1$ THEN 6100
each and frvery one of u  rould | ang bl
our taxes Irom going up $ 6060 TA3=T1$:60T0 906@

would retain a free-market economy in | gave GOTO 1440
computer software; that, my friends, ]eiee FOrR J=I To (LBL-1>

would keep all our costs down. 6110 LBL$CIO =L BL${J+1)
6120 ICI>=T1CI+101 JCId=JCI+10 3 KCII=K(T+1)

; 6130 NEXT J
Let us not forget the user while | 2170 "o". o _,

we're protecting the manufacturer. |gisa coro 144@
Yes, we do need better service and sup- | 7eee REM
port. Yes, we do need backup copies for |7@1@ REM YECTOR ADDITION

our personal use. Yes, we do need the ;’?gg ,’fgg J=1 TO LBL
information to customize our pro- |3.00 TCF BRC 10 _SUC LEn 7130

grams. Yes, we do need lower cost soft- | 7128 NEXT J
ware. But software piracy will cost us |7125 Tes=T1s:00T0 svsR
all more in the long run, both in dollars | 7130 Ul=I<JI>: U2=J<I> s UI=KII>

i s. We can stop it here. |7148 FOR K=1 TG LBL
and in freedom P 7150 IF LBL$<K>=T2¢ THEN 718@

And now. ) 716@ NEXT K

1 have asked this magazine not to |ri7e Tes=Tzs:60T0 9060
print my name or location. This is not |718@ Y1=I¢K>: ¥2=JCK>: Wa=K{K>
because I don’t sign up to what I say. ;g?g ’;gRLEIt:;J?c;:th THEM 7240
Instead, I fear reprisals from t}neves. If 15220 cosussere
you feel that you must deal with a soft- |723e coto 7aee
ware thief, remember this advice of- |724@ MNEXT I
fered me by a police detective. All |725@ IF LBL{1S THEN 7255
thieves, when thwarted, readily turn to
murder.
b Anonymous (Gontinue

(Continued on next page)
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7268
vevy
79T
7300
7314
vaz2a
7320
ra4a
7350
saea
@1
8920
|aza
sa40
3478
oase
aasn
ga30
g10a
118
8iz2e
2138
3152
23168
2178
318@
2134
3200
8z1@
azze
=8 1o
gzoa
3268
g2va
2288
a29a
e3en
soaa
sa1a
[a28
2036
Sa4a
3058
2060
el g v}

GOTO 5040
GOTQ 1448
LEL=LBL+1: I=LBL: LEL$:]I =RYLS$
ICIo=L1+41
JCID=U2+va

KT =U3+4'3

FRINT

PRINT Ti1$:" + ":T2%;" = <" sI0los"I, "pIuId eI, "k CId e K D"
GOTO 1446

REM

REM VECTOR SUBTRACTION

REM

FOR J=1 TO LEBL

IF LBL$(J =T1% THEH 8G3R
HEXT J

Tas=T1$:60TO Sa&n
UL=I(T0 s W2=JCTr: Ua=KoTn
FOR K=1 TO LEL

IF LEL$IK)=T2s THEM 2128
HEXT K

Te$=T23$ :G0T0 9@6e
Wil=Ivk e W2sJCKDr s WESK KD
FORI=1 TO LBL

IF LEL$CIZCSRYILS THEM 3150

GOSUE 3879

GOTO 8258

NEXT I

IF LBL<1S THEH 82408

GOTD 9sada

GATO 1444

LEBL=LEL+1: I=LBL: LBL4C{I»=RYLS

IcIx=U1-"1

JoIr=l2-vz

KT y=U3-Y3

PRINT

FRINTT1$:" — “:T2%:" = <“pICIz "I, "2TCIo "I, "sKCID 2 K 3"
GOTO 1448

REM

REM MESSAGES

REM

PRINT"# ERROR IN COMMAND LINE #":GOTO 1448
PRINT"# DEFINITION SFRACE EXCEEDED %"
FPRINT"# DELETION REQUIRED *":GOTO 1446
PRINT"# ":T@#:" HOT IM WORKING FILE »":GOTO 1d4a@
PRINT"# " :R%_£:" REDEFIMED #" :RETURH

=

1157

0=

1884
1197
1193
14584
188
91102
31za
21329
3148

I CT1F FMODIFICATIONS
POKE S7O88,8: IF PEEK(SYBR8>=255 THEHM 1157

9138 FOR I=1 TO 24: PRINT: HEXT I

I C=2=—=3F MODIFICATIOR=S

GOsUBR 9138

FPOKE S7TA32,.255: IF PEEK(STRS8)=1 THEHM 1137
GOSUBR 9128

IF LH#%="" THEN GDZUB S132@: CLERF: EHD

REM CLEAR SCREEH-——

REM YOU MAY WISH TO USE YOUR

REM QOWH MACHIHE LANGURGE ROUTIHE
FOR I=1 TO 32: PRINT: HEXT 1
RETURH

AFPFFPLE MOODOIFICATION

1282 CALL -936: REM CLEAR SCREEN
1198 CALL -936: REM CLEAR SCREEM
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(Letterbox continued)

Dear Editor:

I would like to relate a problem I
encountered servicing an early KIM-1
computer. The 6502 uP had died for
reasons unknown. The uP, when it was
working, was of early enough vintage
so that it did not have the rotate right
ROR instruction. When a replacement
uP was put in, the system still did not
work. (The original had to be un-
soldered and was replaced with a new
one in a socket.] The problem was the
crystal oscillator circuit. The original
consisted of only a crystal across 6502
pins 3 and 37. When the uP was replaced,
apparently the uP internal clock cir-
cuitry did not have enough gain in the
updated process to sustain oscillation. I
was able to modify the oscillator circuit
by removing one side of the crystal
from the circuit board, and adding 4
parts and wiring so that the circuit
matched later-production KIM-1's. No

* circuit board cuts had to be made and

the uP oscillator now works. Figure 1
shows the modification.

I would like to hear other readers’
experiences servicing 6502-based uP
systems. We could all learn about
unusual problems which may be com-
mon to many different systems.

EricR. Bean
927 S. 26 St.
South Bend, Indiana 46615

Write to MICRO

Do you have any comments, gripes
or suggestions that might be
valuable for other readers? Send
your letters to Letterbox, MICRO,
P.O. Box 6502, Chelmsford, MA
01824. If you've found bugs in any
of our programs, or have discovered
a Dbetter technique, write to
Microbes and Updates, at the same
address. We need to hear from you!
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ORDER TOLL FREE

800-854-6654

OPEN EVERY DAY 9 to & PST
California, Alaska & Foreign orders (7 14) 6908-8088
Shipping Information or Backorders cal {7 14) 698-0260
Service Center and for Technical Information {7 14) 460-6502

=@fopple computer

Authorized Dealer
ALL EQUIPMENT S &
FCC APPROVED.

APPLE 1 PLUS 16K

APPLE I PLUS 48K

(APPLE Memory)

APPLE Il Standard Models. . .

DISK Il DRIVE & CONTROLLER. 529

This model includes DOS 3.3 16 sector

TOP AIVE SELLERS
Language System W/Pascal
Silentype Printer W/interfoce
Hayes Micromodem it
Videx Videoterm 80 wigraphics. ..
Z-80 Microsoft Card
APPLE COMPUTER INC.
Disk 1§ Drive Only
Integer or Applesoft Il Firmware Card . ..
Graphics Tablet :
Parallel Printer Interface Card. .
Hi-Speed Serial Interface Card
Smarterm 80 Column Video Card
MOUNTAN COMPUTE
Music System (16 Voices)
A/D + D/A Interface
Expansion Chassis
Introl/X-10 System
Clock/Calendar Card
Supertolker SD-200
Romplus+ Card
Romwriter Card
CALIFORNIA COMPUTER SYSTEMS

Clock/Colendar Module
GPID IEEE-488 Card
Asynchronaus Serial Interface Card
Centronics Parallel Interface Card
We carry all CC5 hardware. Please call

MISC. APPLE HARDWARE
16K Ram Card Microsoft.
ABT Numberic Keypad(oid or new kybrd). 115
ALF 3 Voice Music Card 229
Alpha Syntouri Keyboard System.
Corvus 10MB Hard Disk
Lozer Lower Case Plus . .
Micro-5ci Disk Drives
SSM AIO Serial/Parailel Card AGT
Sup-R-Terminal 80 Col. Card
SVA 8 inch Floppy Disk Controller . .
Versowriter Digitizer Pad

WE HAVE MANY MORE ACCESONIES
FOR THE APPLE i IN STOCK—
PLEASE CALL OR WRITE FOR A PRKCE LIST.

PRt

Vil

Atari 400 16K
810 Disk Drive
410 Program Recorder
850 Interface Module
822 Thermal Printer (40 col)
825 Printer (80 col)
Atari 16K Rom Module
Atari Light Pen
We stock all Atarl accessories &
software, please call for more info.

PRINTERS

Anadex DP-9500 W/2k Buffer
Anadex DP-9501 W/2K Buffer. .
C. ftoh Starwriter 25 CPS

C. Itoh Starwriter 45 CPS
Centronics 737

Epson MX-70 W/Graphics.

Epson MX-80 132 Col

Paper Tiger 1D5-445 W/Dot Piot.
Paper Tiger 105-460 W/Dot Plot.
Poper Tiger 1DS-560 W/Dot Plot.
Qume Sprint 5/45 Daisywheel. ...
Silentype w/lnterface for Apple 1.
Watanabe Digiplot

VIDEO MONITORS

Amdex/Leedex Video-100 12" BGW. ... 139
Hitachi 13" Color 389
NEC 12" P31 Green Phospher. .

Panacolor 10" Color

Sanyo 9" BGW

Sanyo 12" BGW

Sanyo 12" P31 Green Phospher. .

Sanyo 13" Color

Challenger 4P

CAPMF (Mini Floppy System). 1599
CIP Model i 4
Sargon Il (Disk or Cassette). . ..
Fig Forth (Disk Only)

APPLE SOFTWARE

DOS Toolkit

Tax Planner
Apple Writer

D.J. Ponfolio Evoluator ... ... .
D.J. News & Quotes Reporter.
Apple Fortran
Apple Pilot......... ... .
DOS 3.3 Upgrade. . .........
Music Theory .. ..........
The Controller Bus. Sy

MISC. APPLICATIONS
Visicalc
Desktop Plan ||
CCA Data Management DMS. ..
Easywriter Word Processor
ASCll Express AN .
SuperTextll..................... .. .
Programma Apple Pie .
The Landlord Apt. Mgmt. Pkg.. ...
Peachtree Business Software .
Tax Preparer by HowardSoft
Applebug Assem/Disassm/Editor .
3-D Graphics Dy Bill Dudge. . ..

[

Flight Simulator

The Wizard and The Princess. . .
Cosmos Mission (Space Invaders) .
Sargon {1 Chess

Hi-Res Football

Adventure by Microsoft. . ... .. ..
Phantoms Five............ .. ..
Reversal (Othello). . .

PLEASE CALL OR WNAITE

FOR A COMPLETE
SOFTWARE LIST.

ORDERING INFORMATION: Phone Orders invited using VISA, MASTERCARD, AMERICAN EXPRESS, DINERS CLUB. CARTE OLANCHE, or bank wire transfer. Credit
cords subject to sewvice charge: 2% for VISA & MC. 5% for AE, DC & CB. Mail Orders moy send credit card account number (include expiration date),
cashiers or certified check. money order, or personal check (allow 10 days to clear). Please include a telephone number with all orders. Foreign orders (excluding
Military PO's) add 10% for shipping all funds must be in US. dollars. Shipping. handling ond insurorce in US. odd 3% (minimum $4.00). California
i residents add 6% safes tax. We accept COD's under $500. OEM's. Institutions & Corporations pleose send for written quototion. Al equipment is subject to
j price change and avoilability without notice. All equipment is new and complete with manufacturer warranty (usuclly 90 days). We cannot guarantee
merchantibility of any products. We ship most orders within 2 doys.
WE ARE A MEMBER OF THE DETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE
SHOWROOM PRICES MAY DIFFER FROM MAIL ORDER PRICES.

PLEASE SEND ORDERS TO:
COMNSUMER COMPUTERS MAIL ORDER 8314 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH LA MESA CALIF. 92041

20 MICRO - The 6502/6809 Journal No. 38 - July




-—

Phone Search

This program cross-links a
customer’s phone number with
the actual record number of the
customer file so that his phone
number in effect becomes his
computer account number.

Horst K. Schneider
5341 West Bayaud Ave.
Denver, Colorado 80226

Is this the age of numbers? It appears to
be. Wherever I go I seem to need a social
security number, an account number, a
customer number, a subscriber number,
ad nauseum.

Our modern data processing equip-
ment has had a great deal to do with this
trend. But is it really necessary
to dehumanize relationships between
humans by insisting that Bill is #68542
and Judy is #68671?

I am a businessman who ‘‘went
computer” in 1979 with an Apple II
with 48K, a printer and two 5'' disk
drives. While writing my programs for
invoicing, statements, and so forth, I
soon came to grips with the problem of
assigning each customer a number.
While I recognized the necessity of
doing this I still could not suppress my
feelings of aversion.

I decided to use a number my
customers were almost as familiar with
as their names -- their telephone
numbers. Asking customers for their
phone numbers did not carry any stigma
— in fact, I hoped it created in their
minds the picture of an efficient office.
Mail orders posed no problem either;
very few business letterheads lack the
phone number.

Now we all know that a customer
file on a diskette stores the information
in records numbered sequentially. That
meant I needed a program to match a
phone number with the actual customer
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number — or rather the record number
of the customer file. So much for the
reason this program came to be.

Applesoft BASIC is a fine tool for
programming in general and I use it ex-
tensively, but there are cases when any
BASIC is just too slow for the business
environment. And you don’t have to be
a mathematical genius to realize that a
program for this problem, written en-

tirely in BASIC, would be agonizingly

slow while the machine language rou-
tine would search through a list of 500
phone numbers in less than a second.
But read on — all you need is BASIC.
The assembly language listing is for
those who enjoy assembly programming
or for those who wish to get into it.

Writing the search and compare rou-
tine in machine language saves con-
siderable memory space since we can

nicely dispense with all the extra bytes
that Applesoft tacks on when storing
such a list of numbers as variables or
strings.

There are actually three parts to this
program. The main part, written in
Applesoft BASIC allows you to add to
the list, change the list, and search the
list. Then there is a short machine
language routine which the program in-
vokes with CALL 38332. It then does
the actual work of looking for the phone
number in a list of numbers. Finally,
there is a binary file containing all the
phone numbers.

Enter the program exactly as shown,
then type RUN 980. The last part of the
program you typed in creates your
machine language routine and saves it to
your disks in Drive 1 and Drive 2. (You
had a disk in each drive, didn't you?

100 HIMEM: 36825

110 REM

120 REM PHCNE SEARCH
130 REM BY HORST K. SCHNEIDER
140 REM

220 D§ = CHRS (4)

230 PRINT D$"BLOAD PH-95"

A=

320 ON A GOTO 330,420,530,830,800

380 A= PEFK (6) + PEEK (7) * 256

: IF 0§ = "Y" THEN 330
410 GOTO 240

430 F =

240 TEXT : HOME : VTAB 3: HTAB 8: PRINT "* *
250 VTAB B: HTAB 10: PRINT "1 - SEARCH LIST"
260 VTAB 10: BTAB 10: PRINT "2 - ADD TO LIST"
270 VTAB 12: HTAB 10: PRINT "3 - CHANGE LIST"
280 VTAB 14: HTAB 10: PRINT "4 - SAVE ALL CHAMGES"

290 VTAB 16: HTAB 10: PRINT "5 - RETURN TO MAIN"

300 VTAB 20: PRINT "YOUR CHOICE, PLEASE? -": VTAB 20: HTAB 24: GET Q$: PRINT
VAL (Q$): IFA <1 ORA > 5 THEN GOSUB 740: GOTO 300

310 VTAB 23: PRINT "(~ RESPOND WITH 'X' TO RETURN TO START)": PCKE 35,22

330 HCME : VTAB 5: HTAB 4: PRINT "* * SEARCH PHONE LIST * **
340 Y = 1: VIAB 10: INPUT " ~ PHONE NO.: ";A$: IF A$ = "X" THEN 240
350 GOSUB 700: GOSUB 690: IF NOT Y THEN GOSUB 740: GOTO 340
360 PCKE 38331,A: POKE 38330,B: POKE 38329,C: CALL 38332

370 Y = 1: GOSUB 770: IF NOT Y THEN 400

390 VTAB 14: PRINT "CUSTOMER NO.: “;A / 3: GOTO 400
400 VTAB 19: PRINT " - ANOTHER SEARCH? - Y/N ": VTAB 19: HTAB 28: GET Q$

420 HOME : VTAB 3: HTAB 8: PRINT "* * ADD PHONE NO.
PEEK (38327) + PEEK (38328) * 256: GOSUB 730
440 Y = 1: VTAB 12: INPUT " - NEW PHONE NO.: ";A$: IF A$ = "X" THEN 240
450 GOSUB 700: IF NOT Y THEN GOSUB 740: GOTO 440

460 1IF F < 36827 THEN GOSUB 750: GOTO 760

PHONE SEARCH * *"

* ®N"

MICRO - The 6502/6809 Journal
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Now you save your program on disk and
it's ready to go to work for you.

I have purposely not compressed the
code to make it easy to change or
relocate. It is also easy to increase the
list size by multiplying by three the
number of additional phone numbers
you wish to store and subtracting this
number from 36825 in line 100, from
36827 in line 460 and from 36826 in line
870, and adding it to 1574 in line 870.

If you operate with only one disk
drive (and in a business application that
is courting disaster] you should delete
the references to ‘/J$'’ at the end of the
Inain program.

When entering a phone number you
Imay or may not use a hyphen (either
256-5515 or 2565515 is acceptable].

The program will tell you how many
phone numbers you have stored and will
also alert you to a ‘LIST-FULL' condi-
tion. In my business we delete a
customer by changing his phone
number to 0000000. When adding a
customer we always first search for a
zero string and use that spot for our new

entry.

As shown, it is a stand-alone pro-
gram but can easily be incorporated into
a larger one by using a hook after line
900, setting HIMEM: at the beginning of
the main program, and deleting line 100.

The program is only a part of a larger
program that handles pricing, billing, in-
ventory control and statements, making
the customer number available directly
to the appropriate routines.

One last comment: All REM line
numbers end with a ‘5’ [except starting
lines) for easier identification, even at
‘List’ speeds, in case you want to
remove them from your WORKING
program.

Horst K. Schneider is a businessman (both
wholesale and retail) who enjoys the
challenge that programming provides. His
first programming effort was fairly
ambitious. That program did all his
pricing, invoicing, inventory control and
monthly statements as well as other tasks
such as printing mailing labels. He
recently sold his business and has retired
into writing software.

AICRO"
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470 GOSUB 690: POKE F,A: POKE F - 1,B: POKE F - 2,C: POKE F - 3,255

480 F=F - 3:H= INT (F/ 256):L =F - H * 256

490 POKE 38327,L: POKE 38328,H: GOSUB 730

500 VIAB 16: PRINT " - CUSTOMER NO.: ":(38326 - F) / 3

510 VTAB 19: PRINT " - ANOTHER ENTRY? - Y/N": VTAB 19: HTAB 26: GET Q$: PF
: IF Q§ = "Y" THEN 420 P orm

520 GOTO 240

530 HME : VTAB 3: HTAB 6: PRINT "* * (HANGE PHONE NO. * *"

540 VTAB 12: PRINT " - CUSTOMER NO. : ": VTAB 13: PRINT "(OR OLD PH. NO.
)": VTAB 12: HTAB 20: INPUT "";A$: IF A$ = "X" THEN 240

550 IF LEN (AS) <5 THENN = 3 * VAL (A$): GOTO 600

560 Y = 1: GOSUB 700: IF NOT Y THEN GOSUB 740: GOTO 540

570 GOSUB 690: POKE 38331,A: POKE 38330,B: POKE 38329,C: CALL 38332

580 Y = 1: GOSUB 770: IF NOT Y THEN 670

590 N = PEEX (6) + PEEK (7) * 256: GOTO 610

600 A = PEEK (38329 - N) * 65536 + PEFK (38328 - N) * 256 + PEFK (3832
7 - N):A§ = STR$ (A)

610 A$ = LEFT$ (A$,3) + "-" + RIGHTS (AS$,4)

620 VTAB 16: PRINT “OLD: ";A$

630 PRINT “NEW: “;A$: VTAB 17: HTAB 6: INPUT "“;AS$

640 Y = 1: GOSUB 700: IF NOT Y THEN GOSUB 740: GOTO 630

650 GOSUB 700: IF NOT Y THEN GOSUB 740: GOTO 640

660 GOSUB 690: POKE 38329 — N,A: POKE 38328 - N,B: POKE 38327 - N,C

670 VTAB 19: PRINT " - ANOTHER CHANGE? - Y/N": VTAB 19: HTAB 28: GET Q$:
PRINT : IF Q$ = "Y" THEN 530

680 GOTO 240

REM ::CONVERT TO MODULO
INT (X / 65536):B = INT-(X / 256) — A * 256:C = X - A * 65536 ~

B * 256: RETURN

700 IF MID$ (A§,4,1) = "-" THEN A$ = LEFTS (A$,3) + RIGHTS (A$,4)

710 IF IEN (A$) < > 7TTHENY =0

720 X = VAL (A$): RETURN

730 VIAB 5: HIAB 1: CALL - 958: VTAB 5: PRINT "TOTAL LISTINGS: ";: (38326
- F) / 3: RETURN

735 :: REM :

740 VTAB 21: PRINT “ - ILLEGAL ENTRY - PLEASE REENTER": FOR I = 1 TO 120
O: NEXT : VIAB 21: CALL -~ 958: RETURN

745 :: REM :

750 FORI =1TO 3: FORJ =1 TO 15:X =

1 TO 10: NEXT K,I: RETURN

760 TEXT : HOME : VIAB 16: PRINT " — OOPS - PAST PRESENT STORAGE CAPACIT
Y": VIAB 18: HTAB 30: PRINT "SORRY -": VIAB 23: GET Q$: GOTO 240

770 IF PEEK (38331) = 255 THEN VTAB 14: PRINT " ~ NO SUCH NO. ON RECOR
D=-":Y=0

780 RETURN

790 TEXT : HCME : VTAB 12: PRINT "- DO YOU WISH TO RETURN TO MAIN"

800 VTAB 14: PRINT "WITHOUT SAVING CHANGES - ? - Y/N:": VTAB 14: HTAB 39
: GET Q$

810 IF Q$ < > "Y" THEN 240

820 END :: REM ::DELETE 'END' IF RETURN HOOK IN 905 IS USED

830 TEXT : HOME : VTAB 12: HTAB 8: PRINT "* * BUSYy * *"

840 Js = ", D2"

860 PRINT D$"UNLOCK PH-95";JS

870 PRINT D$"BSAVE PH-95 ,A36826,L1574"

880 PRINT D$"LOCK PH-95"

890 IF J$ = ",D2" THEN J$ = ",D1": GOTO 860

900 TEXT : HOME : VTAB 14: HTAB 12: PRINT "*
: PRINT

905 :: REM ::INSERT HOOK HERE

910 DEL 905,1070

915 ::

920 :: REM

PEEX ( - 16336):: NEXT : FORK =

* END * * ": POKE 37,22

: :THIS PROGRAM WILL

930 :: REM ::ENTER THE

940 :: REM ::MACHINE LANGUAGE

950 :: REM ::PORTION AND THEN

960 :: RFM ::DELETE ITSELF.

970 ::

980 DIM A(73)

990 FOR I = 0 TO 72: READ A(I)

1000 POKE 38327 + I,A(I): NEXT

1010 DATA 182,149,0,0,0,169,179,133,6,169,149,133,7,169,184,133,8,169,14
9,133

1020 DATA 9,160, 3,208,6,169,255,209,6,240,38,177,8,209,6, 240,15,56,165,6

. 0 e

1030 DATA 233,3,133,6,160,3,176,233,198, 7,208, 229,136, 208,232,56,169,182
1229,6
1040 DATA 133,6,169,149,229,7,133,7,96,141,187,149,96

1050 D$ = CHRS (4)
1060 PRINT D$"BSAVE PH-95,A1000,1.10,D1"

1070 PRINT D$"BSAVE PH-95,A1000,1.10,D2": GOTO 840
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CONTINENTAL SOFTWARE

For Apple owners only. Thor-
oughly tested, well documented
programs for business and pleas-
ure. All written by professionals.
Each checked out carefully by
experts in its field.

HYPERSPACE WARS

2 GAMES FOR THE PRICE OF 1$29.95
48K Trek. Stardate 3421.

The Terraunion is being attacked.

You command United Starship Excali-
bur. Your mission: destroy the deadly
Klepton invasion force. Four levels,
Novice to Master.

3-D Space Battle. Use your on-board
scanners to search for alien ships in hi-
res three-dimensional space. Destroy
as many aliens as you can before you
run out of fuel or your ship is destroyed.
Hi-res graphics. Req. 48K, Applesoft in
Rom+1 disk drive. Dos. 3.2 or 3.3.

L.A. LAND MONOPOLY $29.95
Bankrupt your opponents while becom-
ing the richest player in the game. Buy,
sell, rent and trade to accumulate the
most cash and property. Two to six may
play. Computer is banker. Create your
own special version using streets in
your own town.

Hi-res graphics. Req. 48K, Applesoft
in Rom+1 disc drive. Dos. 3.2 or 3.3.

HOME MONEY MINDER $34.95
Complete home financial system com-
bines an excellent Home Checkbook
Program with Budgeting. Transactions
by month by budget category. Bank
reconciliation. Budget for year. Total
expenses compared monthly and year-
to-date. Plus much more.

Req. 48K, Applesoft in Rom, 1 disk
drive+printer. Avail. in Dos. 3.3.

THE MAILROOM $34.95
Stores up to 750 names per disk. Prints
master lists and labels 1, 2 or 3 across.
Sorts in 5 seconds. Sort on any of 12
items, search any sorted item in' 10-20
seconds maximum. Easy editing, cus-
tomized inputs.

Reg. 48K, Applesoft in Rom, 1 disk

drive +printer (132 column capability
needed to print Master List.) in Dos. 3.3.
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THE COMPUTER PROGRAMMED
ACCOUNTANT FOUR MODULES

Buy all four now—or add as you
expand $175each ($250 after 6/1/81)

The first programs for your Apple that
your accountant will like as much as
you do. Nobody makes it better—or
easier to use—than Continental Soft-
ware. Simple step-by-step instructions.
Excellent error checking. Modules can
be used individually, or integrated into

a complete Accounting System.
Manuals only: just $15 each. g
CPA1 GENERAL LEDGER.

True double entry bookkeeping with
complete, accurate audit trails show-

ing the source of each entry in the

general ledger. Concise, meaningful
reports generated include Balance

Sheet, Protit & Loss Summary, Trial
Balance and Complete Journal Activity
Report. Reports show monthly, year-to-
date and last year monthly+YTD for
comparison. Custom charting feature
includes hi-res plotting of one or more
accounts.

CPA2 ACCOUNTS RECEIVABLE

Prints invoices on available custom
forms or on plain paper. Back orders
and extensions computed. Issues state-
ments for all customers, one or more
customers, or only those with current,
30-, 60-, 90- or 150-day balances.
Maintain up to 300 customers. Custom-
ized journals. Allows simulation of
manual special journal entries. Posts to
General Ledger. Prints aging report to
150 days. Also prints customer lists
and labels.

CPA3 ACCOUNTS PAYABLE

Prints checks to vendors and non-
vendors on available pre-printed
checks or plain paper. Each check stub
shows invoice(s) paid, discounts taken,
net paid, Prints Purchases and Cash

GONTINENTAL,

12101 Jetferson Blvd.,
Culver City, CA 90230
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THE APPLE SOURGE.

Disbursement Journals. Customized
journals. Allows simulation of manual
special journal entries. Prints Aging
Report to 150 days, vendor list and
labels and even a Cash Requirements
Report. Posts to General Ledger.

CPA4 PAYROLL

Maintains personnel records for as
many as 100 employees. Quarter-to-
date and year-to-date earnings and
deduction records. Employees are
departmentalized and designated
hourly or salaried. Prints complete
Payroll Checks, 941 information, W-2s,
State of California DE-3 information.
Prints Payroll Journal and posts to
General Ledger.

These are just some of the fea-
tures of each CPA module. All require
48K, Applesoft in Rom, Dos. 3.3, 2 disk

drives+printer.

At your local dealer or fill out and
mail today. Phone for immediate
delivery.

PR EENEDNNE Doy

Send me these revolutionary
programs:
B O HyperspaceWars. . .$__
O L.A. Land Monopoly.
(J Home Money Minder
O The Mailroom. . . . ..
O CPA1 General
Ledger...........
O CPA2 Accts. Rec. ..
O CPA3 Accts. Pay. ..
(0 CPA4 Payroll . . .. ..
No.C.O.D.s Subtotal
Cal. res. add 6%
TOTAL

M17/81

'SOFTWARE

L (213) 371-5612 [ |
NMEEEmewennel
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Recreationai

DISCOVER Where Learning is Fun
And Recreation Becomes Educational

Computers and Learning, ..
Games and the Arts...

Kids Who Compute...
Programming Problems & Solutions...

Adventure...
Written with the Beginning and Intermediate Computerist SUBSCRIBE TODAY!
in Mind You won’t want to miss a single issue.

All the exciting topics you can imagine fill each issue of .
RECREATIONAL COMPUTING. *How can your computer help | YeS! Please enter my subscription for 1 year (6
you and your family? *What is the best software to buy? *Is the issues).
newest hardware always the best? *How can you better use your 71 enclose §12
computing power? Qur pages answer these questions and more! O Pl bi :

ease bill me.

RECREATIONAL COMPUTING is easy to read, and makes N
the important topics easy to understand. Join us in exploring the i ame
pleasures and uses of small computers, Subscribe now and learn | Address
why we were the first personal computing magazine, and growing City, State, Zip
faster than ever!

Dept. T10, P.O. Box E, Menlo Park, CA 94025

Are you ready
to take
the next step ?

Dr Dosss Journat

For users of small computer” systems.

Let the Doctor’s prescriptions fill you with the most

wtahzmg, up-to-the-minute information for you and Yes! Please enter my subscription for 1 year (12
your Micro! issues)
These new remedies include the latest in operating systems, [7 1 enclose $21

programming languages, hardware design and architecture, data -

structures, telecommunications and more. | [ Please bill me.
Recent articles have included: Analysis of the 6502's Op- Name

codes, A Z80 Memory Test, N-Logs: A New Number Language

for Scientific Computers, CP/M to Pascal File Conversion, and in- Address
depth hardware and software reviews. City, State, Zip
All this and more for only $21 per year — 12 issues! Dept. T10, P.O. Box E, Menlo Park, CA 94025
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