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B‘St progam.

GRAPHICS PAC 2 Quadruple your PET’s graphic resolution. Why be

New Version stuck with the PET’s cumbersome 25 x 40 1000 point

display. With Graphics Pac you can directly control

(set and clear) 4000 points on screen. It’s great for graphing, plotting, and gaming. Graphics

Pac allows you to plot in any combination of two modes: 4 Quadrant graphing with (0,0) center

screen, and Standard graphing with (0.0) plotted in the upper left hand corner. Complete docu-

mentation shows how you can merge this useful routine with any of your own programs with-
out retyping either one! All this on a high quality Microsette for only $9.95.

ASSEMBLER 2001 A full featured assembler for your PET microcompu-

ter that follows the standard set of 6502 mnemonics.

Now you can take full advantage of the computing

abilities of your PET. Store and load via tape, run through the SYS or USR functions. List and

edit too with this powerful assembler. No other commercial PETassembler gives you all these

features plus the ability to look at the PET’S secret Basic ROMs all in one program. This valu-
able program is offered at $15.95

charge of a bicycle manufacturing empire. Juggle

inflation. breakdowns, seasonal sales variations,

inventory. workers. prices. machines. and ad campaigns to keep your enterprise in the
black. Bike is darigerously addictive. Once you start a game you will not want to stop. To
allow you to take short rest breaks. Bike lets you store the data from your game on a tape

so you can continue where you left off next time you wish to play. Worth a million in fun,
we’ll offer BIKE at $9.95.

3 BIKE An exciting new simulation that puts you 1in

Dynamic usage of the PET's graphics features
when combined with the fun of the number 1 arcade

game equals an action packed video spectacle for
your computer. Bumpers. chutes. flippers. free balls, gates, a jackpot, and a little luck
guarantee a great game for all. $9 95

Authors: Our royalties are unbeatable

(% Y2 ¥rircyeYs MUSICAL MADDNESS 7ritrsrvcss ﬂ
SPECIAL add an exciting new dimension to your PET computer SOUND
with Soundware’s soundsational music box
and sonicsound software from Softside & Soundware
Y*THE SOUNDWORKS Y MUSICAL SOFTWARE ¢
The Soundware music box for your PET ACTION PACK: Breakthru + Target +
comes complete with controllable volume, Catterpillar: non stop graphic action 9.95
an earphone jack, a demo tape with two PINBALL: a video action spectacle with
programs, an instruction book, and a one real time flippers, chutes gates, bumpers,
year warranty. this sturdy unit is enclosed LAES €0C. o .v it 9.95
in an attractive plastic case. Notes tell CLASSICS: Checkers + Backgammon

how to program your own sound effects. Board +Piano Player; checkers vs. com-

All this during our musical madness for puter or friend. Piano plays Minute Waltz
JUSE o 29.95 9.95

MUSIC MANIA: Try to repeat a growing
WORD FUN: Speller: fun ways to practice sequence of tones. With graphics. Chal-

spelling + Scramble + Flashcards 9.95 lenge to the bestear ............... 9.95
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ﬁ Skyles Electric Works

The BASIC Programmer’s Toolkit

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

Here are Ten Comands you’ll need, all on a single chip you can install,
in a minute without tools, on any PET or PET system. 2 KB of ROM
firmware on a single chip with a collection of machine language
programs available to you from the time you turn on your PET to the
time you shut it off. No tape to load or to interfere with any running
programs.

AUTO DELETE RENUMBER HELP TRACE
STEP OFF APPEND DUMP FIND

LIST
RUN

10 GOSUB 949

15 PRINT I

16 GOTO 10

99 INPUT J

100 IF J=0 THEN END
200 1= SQR JRETUAN
READY

2DIVISION BY ZERC ERROR IN 500
READY

HELP

500 4 = SQR(A8i;

REAQY

RENUMBER 1(0.10

READY
LIST

APPEND “INPUT

PRESS PLAY ON TAPE #1
[s]8

100 GOSUB 130

110 PRINT |

120 GQTO 101

130 INPUT

140 IF J =0 THEN END
150 1 = SQR(JIRETURN
READY

ENTER YOUR NAME? ji*

SEARCHING FOR INPUT
FOUND INPUT

APPENDING HiJiM

READY HOW OLB ARE YQu~

Can be placed in main board socket or with precision-engineered PCB
connector to attach to data bus...depending on the model of your PET
and additional memory systems.

Now available to interface

8N/8B, 16N/16B, 32N/32B PET...chip only $50.00*
2001-8...chip and interface PCB 80.00*
With Expandamen, PME 1

R. C. Factor or Skyles Electric Works systems 80.00*
With Computhink Disk System 85.00*
With Commodore’s Word Processor |l, for original 2001-8 PETs 90.00*
With Commodore’s Word Processor |1, for new PETs 72.50*
With Skyles Macro TeA 50.00*

*Shipping and handling, California sales tax where applicable must be added. See order
form attached. ‘
*California residents: please add 6% or 6.5% sales lax as required

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

10301 Stonydale Drive

Skyles Electric Works | Seerine Caltorniassou




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

e LOW POWER — 1.6 WATTS TOTAL

* K-1016A — $340 6 MONTH
WARRANTY

HIGH RESOLUTION

GRAPHICS

320 x 200 BIT MAPPED GRAPHICS
8K RAM AVAILABLE FOR USE
EACH POINT INDIVIDUALLY
ADDRESSABLE

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

K-1002-2 K-1002

MODEL FOR ALL PETS MODEL FOR KIM, AIM, SYM

K-1012

12 PROM SOCKETS — 2708/TMS 2716,
USES THE POWER OF ONLY 1 PROM.
32 BIDIRECTIONAL I/O LINES

FULL RS-232 ASYNC SERIAL
COMMUNICATIONS, 75-4800 BAUD
PROM PROGRAMMER

K-1012A — $295

MULTI-HARMONIC
4 VOICE MUSIC

FORIER SYNTHESIZED WAVEFORMS
— UP TO 16 HARMONICS

4 VOICES PLAY SIMULTANEOUSLY
QUALITY D/A CONVERTER, 6 POLE
FILTER AND AMPLIFIER

HARDWARE — $40-50,

SOFTWARE — $20
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SCORE - 108

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

SCORE: 185

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

Software for the Apple Il

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

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

PERQUACKEY—an exciting vocabulary game which pits the player against the clock. The object of the
game is to form words from a group of 10 letters which the computer chooses at random. The words must
be 3 to 10 characters in length with no more than 5 words of any particular length. Each player has only
3 minutes per turn. The larger the words the higher the score. Applesoft 1| 16K; $9.95.

APPLESHIP—is a naval game in which two players enter their ships in respective oceans. Players take turns
trying to blast their opponent’s ships out of the water. The first player to destroy their opponent’s ships
may win the game. A great low-res graphics game. Applesoft Il 32K; $14.95.

Praograms Available on Diskette
at $5.00 Additional

Available at your
local computer store

DEALER INQUIRIES INVITED

POWERSOFT, INC.

P. 0. BOX 157
PITMAN, NEW JERSEY 08071
(609) 589-5500

® Check or Money Order

® Include $1.00 for
shipping and handling

® C.0.D. {$1.00 add'tl. charge)
® Master Charge and VISA
orders accepted
® New Jersey residents add
5% sales tax

Call or write for our free
SOFTWARE CATALOG

Apple I is a registered
trademark of
Apple Computer, Inc.
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Tape Execute File
Create and Use

Once upon a time, a computerist wanted to convert his
integer BASIC programs to Applesoft BASIC. He read
about a great technique - but it required a disk. He did
not have a disk, but did have cassettes. Could the
technique be modified for tape? And, what other
changes would be required for the complete conver-
sion? Some interesting things were discovered, and are

reported here.

For a long time, | had been trying to
find a way to convert Integer programs
to Applesoft. So it was with great in-
terest that | read the How to Section ti-
tled “Disk Magic;; in Contact 5. A short
summary follows for those who didn’t
get Contact 5. It was a way to list the In-
teger programs on to disk and then load
it into Applesoft. This was done by pla-
cing the following line in the program:

0 PRINT"@ OPEN X":POKE 33,33:
PRINT'*@WRITE
X'":LIST:PRINT" @CLOSE X"".END
(Where @means Control D)

When this line is entered type “RUN"
and press “RETURN". When the opera-
tion is complete, enter Applesoft and EX-
ECute the file.

The only probtem with this method
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is that ] do not have a disk yet.

| started to think about how this
could be done with just a tape. During a
normal “SAVE” both Integer and Ap-
plesoft write the program to tape the
way it is stored in memory, not the way it
is listed. The program is stored as
tokens; and since the tokens do not
match, Applesoft cannot load Integer
programs.

So | wrote two routines which link
into the input and output hooks CSW
and KSW at $36-$39. (This article uses
“$” to indicate a hexadecimal number.)

The output routine gets each byte
as the Apple outputs it and stores itin a
buffer before the actual output. When
the Apple outputs a carriage return, the
routine writes the buffer to tape. This
continues until the Apple outputs a car-
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Allen J. Lacy
1921 QOglethorpe Avenue
Albany, GA 31707

riage return as the first character, the
routine then resets the output hook.

The buffer is 256 bytes long. This
number was chosen because that is the
length of the Apple's input buffer. Note
the buffer is from $3F00 to $3FFF
(decimal 16128 to 16383). This is
because my Apple has 16K. For different
memory sizes this can be changed. If
you have an assembler, change the
SAVE address to the values in table 1. If
you do not have an assembler, change
the locations shown in table 2.

The input routine reads the tape
records back into memory and passes
the bytes through the input hooks. This
continues until a record comes in which
contains a carriage return as the first
byte, the routine then gives control back
to the keyboard.

20:5




MEMORY SIZE SAVE ADDRESS HIMEM
32K $7F00 32512
48K $BF0O —16640
Table |

The first version used the tape write
routine at $FECD, which writes a 10 se-
cond header; therefore, the write took
about 11 seconds, 10 for the header and
1 for the data. However, | noticed that at
$FECD the instruction is LDA #3$40
followed by JSR HEADR. Therefore
when | want to write a record to tape, |
load the accumulator with $20 and enter
the monitor at $FECF. This causes the
Apple to write a 5 second header, which
means each record takes 6 seconds.

To use:

Load the routines into memory
Enter Integer Basic
Type “HIMEM:16128"
Press “RETURN"
Load the Program
Type in the following line:

0 POKE 33,33:CALL 769:LIST:END
Type “RUN”"
Set the recorder in record mode
Press “RETURN"

The program will now list to tape
and the TV. When this has finished, the
prompt §) will reappear.

Now enter Applesoft
Rewind the Tape

Warning: Since the headers are only 5
seconds fong, you must set the tape as
close to the beginning of the first one as
you can.

Type “HIMEM:16128"

Press “RETURN”

Type “CALL 772"

Start the recorder in play mode
Press “RETURN"

Now what you have to do is change
the things which are different between
Applesoft and Integer. This will have to
be done whether you use the disk or
tape.

All “TAB" statements have to be chang-
ed to ‘HTAB”

All computed “GOTO” and '‘GOSUB”
have to be changed to ‘““ON”
“GOTO" or “ON" “GOSUB".

Example:

Where N can vary from 1 to 4
Integer
GOTO 400 + N * 100

Applesoft
ON N GOTO 500,600,700,800

All muiti statement “IF”’s will have to be
broken into two lines because of dif-
ference in the way Integer and Applesoft
handle ifs.

Example:
100 IF A=B1_'HEN A=A+1.C=C+1

In Integer C always has one added
to it, whether or not A equals B. This
same line in Applesoft will cause C to
have 1 added to it only if A equals B. So
for the program to work like the Integer
program, the line will have to be broken
into two lines.

100 /IFA=BTHEN A=A +1
101 C=C +1

The random number functions are
different between integer and Applesoft.

The program will come into Ap- Example;
plesoft as if you had typed it in. When
the Applesoft prompt (J) appears with Integer
just the cursor behind it, control is back A = RND(16)
at the keyboard.
MEMORY SIZE $30C $322 $34D $369 HIMEM
32K $7F $7E $7F $7E 32512
48K $BF $BE $BF $BE —16640
Table il
20:6 MICRO -- Thé 6502 Joumnal

Applesoft
A = 16 * RND(1)

In Integer either “#’ or ‘“* can be
used to mean not equal, in Applesoft on-
ly "< can be used.

Example:

integer
IF A#BTHEN 10

Applesoft
IF A<>B THEN 10

There is no “MOD" operation in Ap-
plesoft, so you have to calculate the
modulus.

Example:

Integer
B=AMOD C

Applesoft
B = A-INT(A/IC)* C

Variable names may have to be
changed. In Integer all letters are signifi-
cant; in Applesoft only the first 2 letters
are significant. To Integer PAY1 and
PAY2 are different; to Applesoft they are
the same variable.

Example:

Integer
PAY1 = PAY2 + PAY3

Applesoft
P1 = P2 + P3

Another difference is the way str-
ings are hand!led. In integer “DIM A$(20)”
means set up 1 string which can be up to
20 characters long. To Applesoft, it
means set up 20 strings each of which
can be up to 255 characters long. So all
string dims shouid be removed from the
program,

Also to get specific characters out
of a string, you have to use the MiD$
function in Applesoft.

Example:

Integer
B$ = A$(2,9)

Applesoft
B$ = MID$(A$,2,3)

The last difference that | have found
is that all variables should be converted
to Applesoft integer variables. This is
not always needed, a lot of programs
will run without this being done.

Example:
Integer Applesoft
A=8 A% = B%

January, 1980




0301-

0304~

0307~
0309-
0308~
030D~
030F-
0311~
0313~
0315~
0317~

0318-
031A-
031D~
0320-
0323-
0325~
0327~
0329~
032C-
0320~
0330-
0332~
0334~
0337-
0339-
033C-
033E-
0340~
0343~
0345~
0348~
0349~
0348~
034~
0351~
0353~
0356~

AC

4C

A9
85
A9
85
A9
85
A9
85
60

86
FE
AE
9D
c9
FO
A6

60
AD
co
FO
20
a9
20
AG

20
A9
8D
60
A9
8D
20
A9
20
A9

9 0

8D

00
3C
3F
3D
FF
3E
3F
3F

03

03
03
3E

(2]

a3

03

FE

FD
03
3F
03

FE

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1400
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
16 20
1630
1640
1650
1660
1670

1680 -

1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1320
1830
1840
1850
1860
1870
1880
1890

(2RISR RRRI RS REREERERESE RS

* *
* TAPE EXECUTE FILE .
* CREATE & USE *
* *
* MAIN USE TO CONVERT INTEGER *
* PROGRAMS TO APPLESOFT II *
* *
* BY *
* ALLEN J LACY *
* AUGUST 1979 .
* *

RAk kAR ARk AR R AR R AR R R R R R R R Rk
HA A A AR Rk R R R R R R kAR AR R R AR R R AR R R Rk
* *
* 256 BYTE BUFFER TO STORE TEXT

* FROM ADDRESS $3F00 TO $3FFF

*
*
* CHANGE FOR LARGER APPLE II *
* *
*

I2E 22T RI R RS RERRRRERTE]

$IF00
$300
SFD1B
SFECF
SFEFD
SFDDO
S47
$301

SAVE LEQ
PT .EQ
RSW LEQ
WR .EQ
RE .EQ
CouT .EQ
XSAV ,EQ

.OR
*

IZRTERINEI RIS RIS RS R RS2
* *
* SET UP FOR OUTPUT OF FILE *
* *
IR 22 RIERIESEESEREERERERRR RS2
STP JMP SP

*

IR 2R RIERIERIE RIS R RREEE)
* *

* SET UP FOR INPUT OF FILE *
* *

TR EIRIESSIERRRRSSRRRRR R RSN R X
STK JWP SK

*
EZETFRIESETIRESIER SRR SRR SRR
* *

*SUBROUTINE TO SET TAPE POINTERS*
* *

(2RI REIERESLRE RS REEEESRERTE R SR

SET LDA #SAVE

STA $3C

LOA /SAVE

STA $3D

LOA #SAVE+255

STA $3E

LDA /SAVE+255

STA $3F

RTS
*
LR R R RIEREI R RS ERSERS SRR SRR R R )
* *
* BYTE OUTPUT ROUTINE *
* *
IR RELI NI REFEIESS SRR R RERE 2 2]

PPT STX XSAV STOPRE X PEG
INC PT
LDX PT
STA SAVE-1,X
CMP #$8D
8820 CR
LOX XSAV
JSR CoUuT
RTS
CR LDA PT
cre #1
BEQ NPT
JSR SET
LDA #5520
JSP WER
LDX XSAV
LDA #$8D
JSR CoUuT
LNA %0
STA PT
RTS
LDA
STA
JsSk
LDA
JSR WR
LA

STORE BYTE
ce?

RESTORE X REG

5 SEC HEADFER
WPITE TO TAPF
RESTORE XREG
OUTPUT CR

RESET PT

NPT

WPRITFE LAST PEC
RESET PRINT

0358~ 85 36 1900 STA $36
035a- A9 FD 1910 LDA /COUT
035C- 89 37 1920 STA $37
035E- 60 1930 RTS
1940 *
1950 S22 222228325332 RRXRR2RRRERZ R J
1960 * *
1970 * SYTE INPUT ROUTINE *
1980 * *
1990 IS EXSTSTEESRTETRSTRRREZR RS R &8 2 4
035F- 86 47 2000 RED STX XSAV SAVE X REG
0361- EE 00 03 2010 INC PT
0364- RE 00 03 2020 LOX PT
0367- 80 FF 3E 2030 LDA SAVE-1,X GET BYIE
036A- C9 8D 2040 CMP #$8D CR?
036C- DO 11 2050 BNE NCR
036E- AD 00 03 2060 LPA PT
0371- C9 01 2070 CMP #1
0373- F0 0D 2080 BEQ NKEY
0375~ 20 AC 03 2090 JSR TR
0378- A9 00 2100 LDA %0
037A- 8D 00 03 2110 STA PT
0370~ A9 8D 2120 RCR LDA #$8D LOAD CR
037F- A6 47 2130 NCR LDX XSAV RESTORE X REG
0381~ 60 2140 RTS
0382- A9 1B 2150 NKEY LDA BKSW GIVE CONTROL
0384~ 85 38 2100 STA $38 TO KEYBOARD
0386~ A9 FD 2170 LDA /KSW
0388~ 85 39 2180 STA $39
038A- 4C 7D 03 2190 JMP RCR
038D- A9 SF 2200 SK  LDA #RED GIVE INPUT
038F- 85 38 2210 STA $38 CONTRCL TO
0391~ A9 03 2220 LCA /RED RED
0393~ 85 19 2230 STA $39
0395- 20 AC 03 2240 ISR TR READ 1ST REC
0398- A9 00 2250 LDA #0
039A- 8D 00 03 2260 STA PT
0390~ 60 2270 RTS
039E- A9 18 2280 SP LDA #PRT GIVE OUTPUT
03A0- 85 36 2290 SPA $36 CONTRCL TO
03a2- A9 03 2300 LDA /PRT PRT
03A4- 85 37 2310 STA $37
03A6- A9 0C 2320 LDA #0
03A8- 80 0C 03 2330 STA PT
03AB- 60 2340 RTS
03AC- 20 07 02 2350 TR  JSR SET
03AF- 20 FD FTL 236C ISP PE
0332- 60 2370 RTS
2380 .EN
T

s (o
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well as Technique fer the Apple Computer.

THE APPLE SHOPPE WILL TEACH YOU HOW TO
DO ALL THOSE FANCY THINGS ON THE APPLE
LEARN HOW OTHERS ARE USING THEIR
APPLES IN THE HOME, SCHOOLS AND BUSI-
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microsystems IS

DAIM

DAIM is a complete disk operating system for the ROCKWELL INTERNATIONAL
AIM 65. The DAIM system includes a controller board (with 3.3K operating system in
EPROM) which plugs into the ROCKWELL expansion motherboard, packaged power
supply capable of driving two 5 1/4 inch floppy drives and one or two disk drives
mounted in a unique, smoked plastic enclosure. DAIM is completely compatible in
both disk format and operating system functions with the SYSTEM 65. Commands
are provided to load/save source and object files, initialize a disk, list a file, list a disk
directory, rename files, delete and recover files and compress a disk to recover
unused space. Everything is complete — plug it in and you're ready to go! DAIM
provides the ideal way to turn your AIM 65 into a complete 6500 development
system. Also pictured are CSB 20 (EPROM/RAM) and CSB 10 (EPROM programmer)
which may be used in conjunction with the DAIM to provide enhanced functional
capability. Base price of $850 includes controller board with all software in EPROM,
power supply and one disk drive. Now you know why we say —

There is nothing like a
Dn Im Phone 515-232-8187




Why a PET, APPLE, 6502 BASIC
Compiler? A Simple Explanation

BASIC, on almost all 6502 microcomputers, is run with
an Interpreter. A more efficient method of running
BASIC is through a Compiler. This article discusses
what a Compiler is, how it works, and discusses a
BASIC Compiler currently under development.

A group of Canadian PET users are
developing a compiler for the PET that
will also be usable on the APPLE or any
6502 based computer. This may be a very
significant step in regards to the
usefulness of the PET.

This article answers the guestions
indicated in its sub-headings. So as not
to waste your, the reader’s, time, you
should just go to those sub-headings to
which you do not know the answer.

The Topics Being Covered are:
I. What is a compiler?

2. What is the difference between a com-
piler and an interpreter?

3. What is the difference between a
direct compiler and a p-code compiler?

4. Why would a BASIC compiler be so
useful on a PET?

5. What is the status of the CANPET
BASIC compiler?

What is a Compiler?

A compiler is a computer program
which takes a set of instructions, written
according to some set of rules, and
transforms it into a machine language
computer program, a string of binary
characters. This is the real machine
language. Everything actually stored in
the machine can be represented by a
combination of 1 and 0 digits.

January, 1980

Early computers built in the 1950’s
were programmed with strings of binary
numbers and it was extremely difficult
to tell where an error had been made in a
long binary string as, 10111010110101.
There are convenient methods of conver-
ting binary numbers to other number
bases such as octal, hexadecimal, or
decimal. Thus programmers were able to
use more recognizable numeric strings
such as, 73 (Octal) or A2 (Hex) to repre-
sent their Instruction Code. Operations
performed by a computer (such as add,
subtract, or move data from one location
to another) have specific operation
codes assigned to them. Some com-
puters have as many as four hundred dif-
ferent operations (op-codes) in their in-
struction set.

Because it was still easy for a pro-
grammer to become confused about
what the numbers represent, a still more
simplified method of representing pro-
grams was developed using what are
called mnemonics (nuhh-monics). For
example, the letters AD might be used
for add, SB for-subtract, and LDA for
load register A. This method of writing
programs is sometimes mistakenly call-
ed machine language programming; in
fact, together with symbolic addressing,
it is Assembler Language Programming.

A program has to be available that
will recognize the mnemonics of the
assembly language instructions,
transiate them into the appropriate op-
codes, and allocate actual storage loca-
tions for those _represented by the pro-
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grammer as sympolic names. Such a
program is called an assembler. If such
a program (an assembler) is not
available and the operating instructions
are written using only numeric code, the
program is said to have been *hand
assembled”.

More powerful assemblers keep
track of address locations in programs
and may provide various helpful debugg-
ing aids. However, even the most power-
ful assemblers still require an
understanding of assembly language in
order to use them; and more importantly
still, the more powerful they are the
more likely they are to be untranspor-
table. That is to say they are unlikely to
be able to move from one model of a
machine to another because they usual-
ly gain their ‘‘macropower” from
features inherent in a particular
machine.

Because a great deal of skill and ef-
fort is required to write a program in
assembly language, new languages call-
ed higher level languages were designed
to make life easier. The first widely used
such higher level language was FOR-
TRAN (FOR-mula TRAN-slater) used
mainly by the mathematically oriented.
The FORTRAN compiler allowed the pro-
grammer to express his problem in
rather conventional looking
mathematical notation and then took
the program SEE BOX and converted it
into assembly language instructions or
directly into Machine Code.



Another high level language,
COBOL (Common Business Oriented
Language), was developed for accoun-
tants and the business community
which ailowed these professionals to ex-
press their computer programs in ex-
pressions easily learned by them. The
COBOL compiler (a program written in
machine language) took the user’s pro-
gram written in COBOL and compiled it
into an executable machine language
program. Other well known languages
which require compilation are “C",
FORTH and PASCAL. Compilers have
been or are being developed for the PET
for the languages “C", FORTH and
PASCAL, but to date there has been no
compiler for the full BASIC language.
The following discussion will point out
the usefuiness of such a compiler and
tell you when and where one will be
available.

What is the Difference Between
a Compiler and an Iinterpreter?

The code which a programmer
writes in a higher level language is call-
ed the source code and the output from
the compiler, which processes that
code, is called the object code. In the
process of making the conversion a
compiler may have to make several
‘‘passes”, i.e., complete scans through
the source code, so compilers are often
distinguished as being single or muitiple
pass compilers. It usually takes a multi-
ple pass compiler longer to compile than
a single pass compiler but the muitiple
pass compiler might be preferabie if, for
example, the object code it generates is
more efficient.

In any case, once the compiler has
completed its task the object code can
be saved and used over and over again
without recompiling. Interpreters, such
as the BASIC interpreter found in the
PET and other popular micro-computers,
do not work in this manner. They take
the user’'s source program, written in the
higher level language (the BASIC
statements), and analyze (interpret) each
statement one at a time to determine its
equivalent machine code, and then ex-
ecute this code. Moreover, and this is
the chief drawback to interpreters, they
do not save the object code. The next
time that BASIC statement is executed
the machine again has to interpret that
line of code. For example, if there is a
FOR....NEXT loop in the program that
contains six statements between the
FOR and the NEXT and the loop is to be
executed 100 times, then each of those
six lines of code will be interpreted
(translated) into machine language 100
times. This results in a total of 600
translations made by the interpreter,
whereas the compiler would have made
only six. In both cases, the machine
code is performed 600 times; but in the
interpretation, the analysis represents a
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significant overhead which is absent in
the compiled version.

Purists may object that this is a
somewhat simplified explanation
because, in fact, the interpreter stores
token (numbers) for the BASIC
keywords, and often jumps to predefin-
ed specific runtime routines rather than
assembling new code. However, in prin-
cipal the interpreter works in this man-
ner and for this reason interpreted pro-
grams are 10 to 100 times slower in ex-
ecution than compiled programs.
Another factor which often slows down
an interpreter is that it must repeatedly
do much error checking that a compiler
does only one time.

The advantage of an interpreter,
however, is that one need not wait for
the compile to take place before execu-
tion. So long as high speed in program
execution itself is not needed, an inter-
preted program may perform quite fast
enough; and although there may be
other reasons (some of which will be
described later) that may make compila-
tion desirable, it is apparent that an in-
terpreter will reduce the time required
for program development.

There are advantages to an inter-
preter besides convenience in program-
ming. Source code requires much less
memory than object code. A single con-
cise BASIC statement such as:

fX=(*"L/MTHENR = X + (M- L),

expands through compifation into many
machine language statements. Conse-
quently a much longer program can be
written in BASIC and stored in a small
computer that interprets each line and
“throws away” the object code im-
mediately after it is used, than in a
machine that has to store all the object
code before execution begins.

Incidentally, there are many high
level languages that are not general pur-
pose programming languages. RPG’s
(Report Program Generators), for exam-
ple, are high level languages used to for-
mat reports. There are also many DBM
(Data Base Management) languages
(such as ADABAS, MARK IV, etc.) that
are used to access large files of data. On
the surface these programs appear very
similar to the languages processed by
compilers as regards the syntactical
rules they require for input. That is to
say the user writes a “program” for his
application that is in many ways like a
computer program that he would write
for a compiler. However, while these
systems do what they are designed to do
very well (i.e., access some particular
data base), they are not general purpose
languages and cannot be used efficient-
ly for many purposes that a compiled
language can.
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To summarize then, a compiler
transfates the source code into object
code one time which is then used over
and over again; whereas an interpreter,
such as PET’s BASIC, “throws away”
the object code after each execution and
then must re-translate again from the
source before an instruction can be us-
ed again. The advantage of using an in-
terpreter is that it takes much less
memory to store a whole program in
source format rather than in object for-
mat, and execution takes place im-
mediately rather than waiting for a com-
plete new re-compile after each program
change. However, among its other ad-
vantages, a compiled program can be
executed at more than ten times the
speed of an interpreter and this is often
critical in certain applications.

What is the Ditference Between a Direct
Compiler and a P-Code Compiler?

A compiler then, takes the source
language code of a particular high level
language and translates it into object
code--that is to say, into the machine
language op-codes. Because a computer
always automatically executes the next
instruction following the one it is
presently executing (unless there is a
branch), it is much faster not to have any
branches. However, code written
without branches would usually require
more memory than is available internally
to the computer. Also, it would not take
advantage of the “conditional” branch-
ing or decision making power of the
computer which is the essence of a pro-
gram.

Consequently, one of the major
design decisions in designing a com-
piler is the trade-off between using
memory-consuming repeating code “‘in-
line” to save branches and increase
speed, or making time-consuming
repeated branching to the same sub-
routines in order to conserve memory. A
JSR {(Jump-to-Sub-Routine) requires the
computer to save from the PC (Program
Counter) the next address it would have
executed in sequence, and load instead
in the program counter the address of
the sub-routine instruction. On RTS
(Return from Sub-routine) the instruction
address that was originally saved must
then be restored to the PC. If there were
only a few /nstructions in the sub-
routine, there will be no saving of
memory and time will be wasted in going
to the sub-routine. The computer instead
simply could have processed the next
couple of instructions. However, if the
sub-routine contains many instructions,
memory will be saved by going there at
the expense of a little time for making
the branches. It all depends on the
relative value of speed and memory in a
particular system.

A compiler designer soon finds that
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certain large biocks of code are used
repeatedly. Therefore, every time a
source program requests a certain type
of activity the compiler causes the ob-
ject code to jump to the specified block
of code that can handle that activity.
Sometimes two activities are similar,
although not identical; but if the code for
each is very long and the differences are
minor, it is frequently more efficient to
generalize the code and then to
distinguish between the differences of
the activities within the block of code.
Now again, there are some trade-offs
most likely requiring some additional
branches for each of the activities that
would not be necessary if they had their
own unique code. We are in fact “inter-
preting” at execution time some of the
code within the compiler-generated
code. This then is not true object code
for what was the source statement but is
in a very limited -sense Pseudo Code
(P-Code).

While this type of approach is pre-
sent to some extent in almost all com-
pilers, some compilers make heavy use
of this approach. The generalized code
that will interpret the specific
statements generated as object code by
the compiler amounts to an “overhead”
in both usage of memory and in execu-
tion time.

Some FORTH and PLM compilers
currently available for the PET are so
heavily dependent on these techniques
that the resuiting object code executes
as little as 3 times as fast as the BASIC
Interpreter. These same compilers re-
quire several K overhead in memory for
the specialized routines that conse-
quently become a part of all programs,
whether they are actually used or not.
This can be very detrimental in some im-
portant situations.

It is possible to write a compiler
that is resident in memory and interprets
all of the code at execution time. in such
a case we have come full circle and have
what we started with--an interpreter.
This is indeed why many of the so-calied
compilers perform little better than an
interpreter.

How, then, can one tell whether or
not they have a ““true’” direct compiler or
a largely P-code simulator? The answer
is by benchmarking. Because there are
different design philosophies behind dif-
ferent compilers, one must take a com-
piler and compare it to the other alter-
natives (i.e., other compilers or the inter-
preter). One does this by writing a test
program with statements similar to the
type they use in actual applications.
Perhaps for one user there are lots of
loops and string handling. Another user
may particularly use math functions and
arrays. The particular test program is
then run using both products and the
results are compared. Only in this way
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wiil you know which of the two products
will perform better in terms of compile-
time and/or execution-time. Other impor-
tant considerations may be
maintenance, direct access to the object
code to allow modification, types of
statements available, ease of operation,
documentation, support, expected im-
provement or obsolescence, etc.

To summarize this section then, a
“direct-compiler” uses relatively less
pseudo-code and executes faster than
straight P-code compulers. Performance
can only be determined by benchmark-
ing for specific applications.

Why Would a Basic Compiler be So
Useful on a PET?

Aside from the considerabie speed
improvement that can be obtained from
a well compiled program, are there any
other advantages to using a BASIC com-
piler? Most definitely, yes. However,
before elaborating let us pursue the
question of speed itself. For many ap-
plications the PET’s BASIC interpreter’s
speed is entirely adequate. It is in real
time applications {such as process con-
trol, where the PET is monitoring some
other device attached to it through anin-
terface such as the IEEE-488 Port,
located on the back of the machine) that
greater speed is needed. Since only the
PET among popular personal micro-
computers has the necessary IEEE Port
for attaching many laboratory and
technical devices, faster programs are
also more significant to PET users.

There are a number of S-100 bus ap-
plications that could benefit from in-
creased program speed and these can
be implemented on the PET through
available S-100 interface boards. Often
only a few specific routines need the
higher speed afforded by assembly
language programming and this could
be accomplished by writing those few
routines in assembly language and do-
ing a SYS call from the BASIC program
to them. This latter approach, however,
still requires that the programmer
understand assembler language;
whereas, by using a BASIC compiler, he
needs only know BASIC.

Where a BASIC compiler can really
shine is in the development of
marketable systems. There are now
available for less than $300, systems
that interface directly with the PET that
can be used for burning PROMS (pro-
grammable read only memories) and
E-PROMS (ultra violet erasable proms).
These chips will fit into socket holders
inside the new 16K PETS, or the socket
holders in the expansion boards on the
old 8K PETS, and can hold a machine
language program in readiness for a
user, even when the computer is turned
off-they are cailed non-volatile.
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This makes it convenient for users
still to be able to use their computer in
just the same way as any other PET user.
But at the same time, they are able to
step up to a PET that contains a PROM
programmed for a specific task and im-
mediately access the special program
without having to wait for it to load from
a tape or disk. In addition to making the
computer easier for the user to use, this
is also a very convenient way for the
developer to distribute his program and
makes copying of it much more difficult
than if it were on tape. The producer’s in-
cremental cost of duplicating programs
for distribution using PROMS should be
well under $20 each.

More importantly, we can go one
step further and take a program that has
been written on the PET in BASIC, com-
piled, and stored in PROM and use that
PROM along with a 6502 micro-
processor to build up an entirely
separate device that no longer involves
the PET at all. in this way the PET has
become a very powerful development
tool for the garage or basement inventor
that is comparable to similar develop-
ment systems that have been used in in-
dustry for the last several years but that
have cost many thousands of dollars. A
true BASIC direct compiler will therefore
allow serious PET users to develop from
PROMS, faster and more memory effi-
cient object code while using the power
of the present PET BASIC interpreter for
rapid program development.

What is the Status ot the CANPET
BASIC Compiler?

In June 1979 work was begun on a
PET BASIC direct one-pass compiler.
The language supported by this com-
piler is intended to be identical with that
supported by the PET BASIC interpreter
with the exception of dynamic array
decldration/aliocation.

The Co-ordinators of the project,
Mr. Bruce Beach and Mr. Brian Beswick,
have retained the service of a Toronto-
based consulting firm with nearly 15
years of software experience and exper-
tise in compiler design. Assistance is
also being given by interested and
knowledgeable individuais in the Cana-
dian PET community, such as Mr. Jim
Butterfield.

The first pre-releases of the com-
piler should be available for use by the
time this article appears in print. Initial
users will be sought in a wide diversity
of applications so that the compiler’'s
performance can be critically evaluated.
Any persons who feel they would like to
participate in the early evaluation pro-
cess are invited to contact the Author.
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Article Summary

A BASIC direct compiler that makes
minimal use of P-code is being
developed for the PET and APPLE or any
6502 based computer by a private Cana-
dian group. It is anticipated that the
resulting object code will require more
storage than the source BASIC provided
to the interpreter but less than that
generated by other presently available
compilers.

The chief advantage of the new
compiler is that its resulting code
should execute many times faster than
the speed obtained by using the PET or
APPLE’s BASIC interpreter.

The new compiler in combination
with the present powerful PET and AP-
PLE BASIC interpreters should greatly
tacilitate the development of new
systems that take advantage of the
PET’s and APPLE’s 6502 microprocessor
and the PET's |EEE-488 Port com-
patabilities.

Serious users who would be willing
to help benchmark and critically
evaluate the performance of this new

DO 200 I=1,N
IF (CR(I).EQ.0) GOTO 300
IF (STRTSW(I).EG.0) GOTO 407

CR(I)=0

C CHECK IF INFORMATICN COMING
IF (STEP(I).GT.6) GOTO 301
BFPTR(I)=BFPTR(I)-1

C YES INFOIRMATION
T=STEP(I)

DO 300 J=1.BFPTR(I)

INFO(I,T,

300 CONTINUE
STOP
END

Figure 1:

BASIC compiler are invited to contact
the author, Mr. Bruce M. Beach,
Horning’s Miils, Ontario LON 1J0,

IF FEMALE GO TO WOMAN
ELSE GO TO MANM.

WOMAN,

IF WEIGHT { MIN-FEMALE-WT (J)

J)=BUFFER(I,J)

Example of Fortran Routine

Canada, (519)925-6035, or Mr. J. Brian
Beswick, 1755 Rathburn Road, Unit 45,
Mississauga, Ontario L4W 2M8
(416)624-5225.

SUBTRACT WEIGHT FROM MIN-FEMALE-WT (J) GIVING LBS-U (NU)

GO TO SKINNY.

IF WEIGHT }» MAX-FEMALE-WT (J) SUBTRACT MAX=-FEMALE-WT (J)
FROM WEIGHT GIVING LBS=0V (NOV)

GO TO FAT.

GO TO NORMAL.

MAN. IF WEIGHT < MIN-MALE-WT (J)

Figure 2:

Example of Cobol Routine
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AIM ENCLOSURE

AIM ENCLOSURE:

A neat, safe package for the AIM 65

Room for one expansion board:
Memory Plus, Video Plus,
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Designed specifically (or the AiM-6:
+5V @ 5Aand +24V @ 1A
110V/60Hz or 220V/50Hz
Short Circuit protection
Over voltage protection

Enough power to run fully loaded AIM

plus several additional boards

il
'AIM ALL YOUR NEEDS AT US!!

\ §\

£
[
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EMORY PLUS

Modified for AIM to address at 1000
(4K) boundary - at no charge.
8K Static RAM
Sockets for 8K EPROM
EPROM Programmer

Over 1200 in use.

=

MOTHER PLUS™

|

i

CAGE PLUS™

(0

-

=

\\\

The Sensible Way to Expand:
Fully Buffered and Decoded
Standard Bus Structure
Add up to five expansion boards
Audio/TTY connectors, Port

=

-

e

Documentation available for MEMORY
PLUS ($10%), VIDEO PLUS ($10%) and
MOTHER PLUS ($5™). Documentation
cost will be applied to purchase price.
Prices quoted do not include shipping
and handling charges. Please call or
write for complete catalog.

\

Fully Assembied and Tested: Use with the AIM 65 and MOTHER

_

=

_

Aluminum frame with card guides
Holds five additional boards with
your AIM on top

Package your expanded AIM 65.

r Plus, $25% alone.

\
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>
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0% with Mothe

P.O. Box 3
So. Chelmsford, MA 01824

617/256-3649

\

AIM PLUS ™

With Built-in POWER SUPPLY:
Power A Plus supply
Onl/off switch with pilot light
Air vents in enclosure to allow heat
dissipation
Fully Assembled, ReadytoGo  $110%

S,

\\

.

Glass Teletype Software for AIM is
available now and it's FREE. It works
with the AIM Monitor and BASIC
without any user programming.
UPPER/lower case ASCIl
2K Display RAM expandable to 4K
Provision for 2K EPROM
Add up to 128 Programmable
Characters by plugging in RAM
Supports ASCIl Keyboard
Fully Assembied and Tested: $245%

////////////////////// *

PROTO PLUS ™

Add Special Circuits to your system.
Provisions for:
40 14/16 pin sockets
4 24/40 pin sockets
3 voitage reguiators
Misc. other components
Two sets of gold plated dual 22 finger
connectors with same spacing as AIM.
Wire wrap or solder connections.
Size: 8% x 10% 40%

JN

i

When ordering, please specify the
MEMORY PLUS modification and the
VIDEO PLUS Glass Teletype software
for your AIM 65 at no charge.
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VISIT THE APPLE DEALER NEAREST YOU AND ASK FOR A

DEMONSTRATION OF MMI‘'S MICRO COMPOSER ™

The MICRO COMPOSER LETS YOU—

¢ Play up to 4 simultaneous voices

¢ See all 4 voices at the same time you're hearing the music—a
must for music editing!

¢ Enter music notes by a fast, simple and well-tested coding
system.

¢ Program the pitch, rhythm, and timbre of the music. Tempo is
varied by the Apple paddle.

¢ Choose 7 different tone colors for each voice or create your
own tone color.

¢ Compose, edit, display, and play music through an interactive,
command-driven language that's easy to learn.

® Save your music on disk or cassette.

® Hear quality music sound at low cost through the MICRO music™
DAC card. No amplifier needed! Designed for MMi by Hal
Chamberlin and Micro Technology Unlimited.

o Select from future MMI music instruction software to accompany
the MICRO MUSIC DAC.

Ask your local dealer for information on MMI products, or contact:

Bringing Music Home

Being a spectator is great
.but why not participate?

® Sing along

® Compose

® Play

o Learn from Specialists

LET MICRO MUSIC TURN YO R APPI.E I ® INTO A FAMﬂ\.Y MUSIC CENTER!

The MICRO COMPOSER is an APPLE lI® compatibile, low-cost
music system designed by the folks at MMI. Our music software was
designed by leading experts in music education. A simple step-by-
step instruction manual leads you through entering, displaying,
editing, and playing music with up to four voices—soprano, alto,
tenor, and bass. You can change the sound of each voice to reed,
brass, string, or organ sounds and you can even color your own music
sounds!

EEL

MICRU COMPOSER

HAVE FUN! THE MICRO COMPOSER comes complete with an instruction manual,
software disk or cassette—in either Integer or Applesoft ROM BASIC, and the MICRO
MUSIC DAC music card. Just plug the MICRO MUSIC DAC iato the APPLE extension siot
and connect the audio cable to a speaker.

Suggested retail price $220.

Micro Music INC 309 Beaufort, University Plaza, Normal, iL 61761

APPLE Il 1s a trademark of Apple Compuler Inc.



Human Physiological

Parameters

One of the most common complaints about the home
computer is that it does not really do much for the
average consumer. After you balance your checkbook,
then what? Here is a program, based on scientific data
and studies, which calculates the proper weight for an
individual as a function of height, body build, and sex.
Written in Applesoft BASIC, it should be easily adapted
to any other reasonable BASIC.

Introduction

The focus of public interest in nutri-
tion has changed markedly during the
past decade. In the past, the emphasis
was on eating more of everything. In-
creasingly, the message is to eat less.
The reason for the turnabout is that
many foods are believed to be factors in
causing or promoting such degenerative
diseases as heart disease, diabetes, etc.
Diet is also involved in an especially
prevalent disease, obesity (excessive
weight).

Excessive weight is associated with
cardiovascular and renal diseases,
diabetes, degenerative arthritis, gout,
etc. On the basis of life insurance
statistics, the most nearly ideal weight
to maintain throughout life is that which
is proper at age 25 for one’s height and
body build. Thus, height-weight tables
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no longer indicate figures beyond ages
of 25-30 years. A deviation of not more
than 10 percent above or below the
desirable weight for a given individual is
not considered significant. The term
overweight is applied to persons who are
10-20 percent above desirable weight;
obesity is applied to persons about 20
percent or more overweight. Under-
weight generally applies to those in-
dividuals who are more than 10 percent
below the established standards. Those
who are more than 20 percent below
such standards are considered to be
seriously underweight.

Height-weight tables provide only
approximations on the degree of
fatness. More accurate measures of
body fatness include measurements of
thickness of subcutaneous tissue at
designated body locations using
calipers or by determination of body
density by means of underwater
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Dr. L.S. Reich
3 Wessman Drive
West Orange, NJ 07052

weighing. If has been estimated that
about one-half of all men over 30 are at
least 10 percent overweight and that
one-quarter are obese. The incidence is
higher for women, about 40 percent be-
ing obese by the age of 40.

Generally, the percent water in lean
individuals is higher than in obese per-
sons. The opposite is true in regard to
body fat. The human body generally con-
sists of 55-60 percent of body weight as
water, about 17 percent as lipids (which
includes fats), about 15 percent as pro-
tein, and about 1 percent as carbohy-
drates, about 5 percent of other
materials. The total body water relative
to body weight is usually tower in
females than in males. Also, the
predicted total body water has been
found to be closely related to predicted
surface area. Generally, the higher the
weight-% of body water, the lower the
weight-% of body fat.
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The Program

The program that follows indicates
what a person should weigh based on
height, body build and sex. The ideal
weights given are generally for men and
women of ages 25 and over. Besides
ideal weights, this program estimates
whether a person is obese, the percent
that a person’s weight is above the max-
imum ideal weight, the weight-% of body
fat and of body water, and the body sur-
face area. These physiological para-
meters are applicable to those over the
age of 16.

Obesity is estimated by a critical
obesity index based upon Quetelet’s in-
dex (Ql). This critical index is reached
when the individual’s weight is about 18
percent above the maximum ideal
weight. Also, Q! is used to estimate body
fat (BF). The BF via Ql is in good agree-
ment with the value from weight-%
water (BW) using the expression:
100-137*BW (however, another expres-
sion for BF is used in this program).

In the program listing that follows,
REM statements are to be found in line
numbers 20, 96, 100, 132, 138, 143, 148,
162, 200, and 490. Line numbers 500-600
contain height-weight data for females
only while numbers 750-860 contain
height-weight data for males only. In line
number 50, W$(J,K) denotes an array for
heights and weights corresponding to
small, medium, and large body frames.
Line numbers 97-99 and 137 express the
program limitations for females {must
not have height below 50" or above
510", and if body frame is small,
physiological parameters will not be
given); while, lines 197-199 and 237 ex-
press the program limitations for males
(must not have heights below 54" or
above6’3”, and if body frame is small,
physiological parameters will not be
given). Line numbers 133 and 233 deter-
mine the percent that an individual's
weight exceeds the maximum ideal
weight and, numbers 145, 150-160, 245
and 250-260 calculate QI which is used
to determine body fat and whether or not
a person is obese.

Line numbers 165, 170, 175, 265,
270, 275 allow the estimation of body fat,
body surface area, and body water both
in men and women. Appiesoft It BASIC
in ROM was employed and the program
required about 8.5K free bytes. (It may be
noted here that a BASIC master com-
mand list has been published ((Recrea-
tional Computing, Sept-Oct, 1979))
which is applicable to SOL-20, PET 2001,
APPLE I, and LEVEL Il TRS-80 com-
puters.)
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PROGRAM LISTING

HOME

PRINT "THIS PROGRAM TELLS YOU WHAT YOU SHOULD WEIGH BASED ON
DATA ADAPTED FROM THE BOOK (WEIGHTS IN THIS BOOK WERE SUBTRACTED
BY 3 TO GIVE WEIGHTS IN BED CLOTHING, WHICH WERE USED IN THIS
PROGRAM) , 'NORMAL & THERAPEUTIC NUTRITION' (13TH EDITION), ";
PRINT "BY C,H, ROBINSON, 1972, P.848 (MACMILLAN)., HEIGHT
LIMITATIONS ARE, FOR WOMEN: 5-0 TO 5-10; FOR MEN: 5-4 TO 6-3
(NO SHOES).

FOR ";

IDEAL WEIGHTS GIVEN ARE FOR BED CLOTHING AND ARE

PRINT "MEN AND WOMEN OF AGES 25 AND OVER (FOR GIRLS 18-25,
SUBTRACT 1 POUND FOR EACH YEAR UNDER 25)."

PRINT "BESIDES IDEAL WEIGHTS, THIS PROGRAM ESTIMATES OBESITY,
BODY FAT, BODY SURFACE AREA, AND TOTAL BODY WATER, THESE ARE
APPLICABLE TO THOSE OVER THE AGE OF 16, GENERALLY, THE % TOTAL
BODY WATER IS LOWER IN FEMALES THAN IN MALES, ";

PRINT: PRINT: PRINT "PRESS *'CONT' TO CONTINUE!"; :PRINT: STOP:
PRINT

PRINT "FURTHER, THE % OF WATER IN LEAN PERSONS IS HIGHER THAN-IN
OBESE PERSONS, ABOUT 55-60% OF THE BODY WEIGHT IS WATER., A
DEVIATION OF NOT MORE THAN 10% ABOVE OR BELOW THE DESIRABLE
WEIGHT FOR AN INDIVIDUAL IS NOT ";

PRINT "CONSIDERED SIGNIFICANT. THE TERM 'OVERWEIGHT' IS GENERALELY
APPLIED TO PERSONS WHO ARE 10-20% ABOVE THE DESIRABLE WEIGHT.
fOBESITY' IS APPLIED TO PERSONS WHO ARE ABOUT 20% OR MORE OVER-

WEIGHT, *;

PRINT "IN THIS PROGRAM, OBESITY IS DETERMINED BY A CRITICAL
OBESITY INDEX BASED UPON 'QUETELET'S INDEX' (QI). THIS

CRITICAL INDEX IS REACHED WHEN THE PERSON'S WEIGHT IS ABOUT
18% ABOVE THE MAXIMUM IDEAL WEIGHT.

PRINT "ESTIMATE BODY FAT (BF).

ALSO, QI IS USED TO ";
THE BF VIA QI IS IN GOOD
AGREEMENT WITH THE VALUE FROM TOTAL BODY WATER USING: %BF=100-
(137* wr. WATER/BODY WT,.).": PRINT: PRINT “PRESS 'CONT' TO
CONTINUE!"; STOP: PRINT

PRINT "MORE REFERENCES: HUME & WEYERS, J.CLIN.PATH,, VOL. 24,
PP. 234238 (1971); JAMES, (A DHSS/MRC REPORT) HER MAJESTY'S
STATIONERY OFFICE, LONDON, 1976 (ISBN O 11 450034 7).
ARE TO BE FOUND IN LINE #'S 20, 96, 100, 132, 138, 143, 148, 162,
200, 490."

REMARKS
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ﬁ Skyles Electric Works
D

PET 2001-8 PET owners:

Do You Want Your PET
To Be a Word Processor, Too?

Well, it can be...with Skyles Electric Works’ new Word Processing PCB
designed especially for the 2001-8. You'll need Commodore’s new Disk
Drive, of course. And you’ll need an additional 8K of RAM memory. (We
recommend the Skyles Memory Expansion System, of course.)

Skyles then supplies the interfacing PCB on which you can put the
Commodore Word Processor chip. Or, even better, you can buy from Skyles
the PCB complete with Commodore’s Word Processor in place.

But wait: you can add the Toolkit at the same time; the Toolkit with the so
important ten commands. Here’s the lineup:

The PCB, to accept the Word Processor only $ 30.00*
The PCB, to accept both Word Processor and Toolkit 40.00*
The PCB, to accept Word Processor; Toolkit tested and installed 90.00*
The PCB with the Word Processor tested and installed 140.00*
The PCB with both the Word Processor and Toolkit tested 190.00°

and installed.

From S.E.W. only: custom designed for your PET 2001-8 to interface with
most memory expansion systems. Or, even better, with the 8KB Skyles

Memory Expansion System.

PET LOVERS SPECIAL:
S.E.W. MEMORY EXPANSION SYSTEMS

8KB Memory Expansion System $225
16KB Memory Expansion System $425
24KB Memory Expansion System $625

SPECIAL PRICE WITH PURCHASE OF ANY WORD
PROCESSOR OPTION ABOVE

This offer Expires February 14, 1980

2001-8 owners, you can now use your PET for word processing. Skyles
Electric Works didn’t forget you...
*Calitornia residents: please add 6% or 6.5% sales tax as required

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

10301 Stonydale Drive
X Skyles Electric Works | Sretine Caitornia85014




Lifetime of a Non-Renewable

Resource

One of the great problems facing the world today is the
conservation of resources, particularly those which can
not be readily renewed. The simple program is a good
model of an interactive BASIC simulation.

Are you interested in doing something
simple, serious, and of educational
value with your computer? Estimating
the lifetime of a non-renewable resource
such as coal, oil, or natural gas is often
a difficult calculation involving calculus
and the use of exponential or
logarithmic functions. The computer
makes it short and super simple, as you
will see. The results have serious impli-
cations. An editorial in our local paper
claimed that we have enough coal to last
for centuries. This may or may not be
true. Read on.

Suppose there are R tons of coal still
unmined. Also suppose that we use C
tons of coal per year. At the end of one
year we will have R~ C tons left. The
next year we subtract C tons again, and
so on until our coal is gone. If we kept
track of the number of subtractions, we
would know how many years the coal

‘'would last. This is the lifetime of the

resource.

However, we must take into account
that, typicaily, the production and con-
sumption of resources increases over
time. Our demand for electrical power,
fuel oil, natural gas, and gasoline grows.
The gross national product, or GNP, in-
creases in a healthy (?) economy.
Growth implies increases in the con-
sumption of resources, and this must be
taken into account when calculating the
lifetime of a resource.

Assume that consumption of a
resource grows by G percent per year. If
C tons of coal are consumed this year,
then next year we will consume C tons of
coal plus the increase, which is G/100
multiplied times C. Anyone who has
calculated interest compounded annual-

January, 1980

ly knows how to do the arithmetic. A sim-
ple example may heip. If we use 500
million tons of coal this year, and our
growth rate in the consumption of coal
is 10 per cent per year, then next year we
will consume 500 million tons plus 10 per
cent of 500 million tons.

Marvin L. DeJong
Dept. of Math & Physics
The School of the Ozarks
Point Lookout, MO 25726

The calculation of the lifetime of a
resource is much the same as outlined
above, except that C increases by G per-
cent each year if the growth factor is
taken into account. A flowchart of the
entire process is shown in Figure 1, and

1§ PRINT "THIS IS A PROGRAM TO CALCULATE HOW LONG A NON-RENEWAELE

RESOURCE WILL LAST."

2@ PRINT "TYPE IN THE ESTIMATED RESERVES OF THE RESOURCE."

3¢ FPRINT "RESERVESa";

L INPUT R

5@ PRINT "TYPE IN THE ANNUAL RATE AT WHICH THE RESOURCE IS CONSUMED."

6¢ PRINT “CONSUMPTION RATE-~";
7¢ INPUT C

8¢ PRINT "TYPE IN THE ANNUAL PERCENT INCREASE IN THE CONSUMPTION RATE."

9¢ PRINT "GROWTH RATE OF CONSUMPTION=";

1§ INPUT G
119 G=G/1¢p
128 Y=p

133 R=R-C
4P C=C+C*G
158 Ya¥+l

168 IF R> @ THEN 13¢

17¢  PRINT "YOUR RESOURCE WILL LAST"; Y; "YBARS."

18 =D

Table 1: Resource Depletion Program
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INFUT R.
RESERVES

INPUT C.
CONSUMPTT ON

INPUT G.
GROWTH

Y=o
YEARS

R=R-C
Subtract

Consumption

from Reserve

C=2C+ C*G
Increase
Consumption

T=Y¥+1
Increment Y

Figure 1: Flowchart to calaulate
the Lifetime of a Non-Renewable
Resource

Resource Reserves
U.S. Coal 500 billion tons
U.S. Oil 100billion barreis
World Qil 2000 billion barrels
Table 2:

the corresponding BASIC program is
given here. There is only one
approximation in the calculation. |
assumed that the consumption changes
abruptly at the end of a year, whereas it
actually changes more or less con-
tinuously throughout the year, much like
interest compounded daily. The approxi-
mation has little effect on the results.
The error is usually less than a year or
two.

Next we need some data to put into
the computer. This can be a bit tricky
because companies that seil the
resource tend to overestimate the
reserves, while conservationists are pro-
bably biased in the other direction. The
truth is most likely somewhere in the
middle. My data (and the inspiration for
this project) came from an article by Pro-
fessor Albert A. Bartlett in the
September 1978 issue of the American
Journal of Physics. The data, which |
have taken the liberty to round off to one
significant digit, appears in Table 1.
Other references you might want to
check are: Dr. M. King Hubbert, A
National Fuels and Energy Policy Study,
Serial 93—40 (92—75) Part |, U.S. GPO,
Washington, D.C., 1973, $2.35; and Dr. M.
King Hubbert, “Energy Resources of the
Earth’’ in Scientific American,
September 1971.

Almost any computer should take the
simple BASIC program given here. Mine
ran on my Microsoft BASIC for the
KIM-1. Since almost every step is il-
lustrated in the flowchart, no further ex-
planation of the program is necessary.
Load it and type in the data as they are
requested. When the last item is
entered, hit RETURN and wait for the
answer.

Now experiment with the input data.
Suppose the estimate of the reserve was
haif as large as it really is. How does this
change the lifetime of the resource?
Does doubling the reserve double the
lifetime? Calculate the lifetime with a 0
per cent growth rate; a 10 per cent
growth rate. Get data on natural .gas,
copper, or other non-renewable
resources and run the program. What
are the actual conditions under which
coal will last for centuries?

Current Consumption Rate Growth
0.7 billion tons per yr. 7%
6 billion barrels per yr. 8%
20 billion barreis per yr. 7%

Data on Reserves, Consumption & Growth of 2 Resources




The Loneliness of the Microcomputer

While most of us would agree that the microcomputer is a
pretty great device, it is not without potential problems. One of
the possible drawbacks to the microcomputer which | have not
seen discussed is that of its aimost exclusive “one-on-one”
utilization. Much has been said about this type of problem with
television. Instead of getting together with friends, family or
neighbors after dinner, how many people now just sit in front
of the “boob tube'"? How much human interaction has been
given up in order to watch TV?

Microcomputers seem to be used in a mode very similar to
TV watching. One person interacts with the microcomputer.
Other people are not required and, unless you are showing off
your latest program, are generally not wanted! Hardly a
socialable device. Think about the things you do with your
micro. How many of them involve another human? Balancing
your check book, playing chess or life, solving equations ... the
list goes on. Most of the programs which have been listed in
the Micro Software Catalog and many of the programs
presented in articles have been of the single individual variety.

Assuming you agree that it would be nice to make the micro
more socialable, how can this be done? Some micro uses are
inherently individual. You do not necessarily want a friend

helping you balance your checkbook. Other areas can be
modified to permit multi-individual use and interaction. The en-
tire games area is open to the generation of games which
several people piay, not just one. In a multi-person game, the
micro can be used to generate and maintain a very complex
playing situation, can generate sophisticated environments
and display them in a variety of forms, can be the score keeper
and when necessary the arbiter, can inform and assist the
players, can be a time keeper, and so forth. The micro is this
type of game is not the opponent. | hope that we will see more
games of this type in the near future.

Other multi-person micro applications are starting to ap-
pear. A number of systems are being set up which permit in-
dividuals to communicate with one another through their
micros. There should be other areas developed which permit
the multi-person utilization of micros. | feel that it is important
for every computerist to occasionally question how he is using
his equipment, and to determine what the secondary effects of
the uses may be.
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Sweet-16 Programming

Using Macros

Some very useful information is presented about
Macros in general, the APPLE Il Sweet-16 Interpreter,
and how to use them together.

The history of computer program-
ming is replete with stories of the
development of new toots. Assemblers
were designed with the purpose of reliev-
ing the programmer of the tedium of pro-
gramming in binary machine language.
Over the course of the past twenty years,
various features have been added to
assembly languages to further ease the
pain. Prime among these inventions has
been the macro capability available in
many assemblers. Macros provide
means for extending the expressive
capabilities of assembly language.
Another software tool developed in re-
cent years is the virtual machine. A vir-
tual machine is emulated, imitated or in-
terpreted by a program. It provides
capabilities not directly available in the
hardware of the real machine on which it
is simulated. This article discusses the
combined application of macro
assembly and virtual machine inter-
pretation on the APPLE Il personal com-
puter system.

Macro Assemblers

Macro assemblers extend the
capabilities of ordinary assemblers by
providing ways to abbreviate commonly
used sequences of instructions. Often a
programmer will use sequences of in-
structions that have identical opcodes
and addressing modes, but differ only in
the memory locations referred to. Con-
sider the following:
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INC LOC1L
BNE =+5
INC LOC1H

and

INC LoC2L
BNE =+5
INC LOC2H

where the symbol ‘=’ is used to refer to
the location of the instruction being
assembied. These two sequences both
have the same purpose: to cause the 16
bit quantity stored in two consecutive
memory locations to be increased by
one. For this example we have assumed
that the locations are not in page zero
and are directly addressed. A macro
assembler will allow these sequences to
be abbreviated using a new symbol,
chosen by the programmer. The symbol
must be formally declared in a Macro
Definition, before it is used. Such a
definition is shown below using the
notation of the ASM/TED assembler of
Carl Moser:
111INCD .MD (WHERE)
INC WHERE
BNE = +5
INC WHERE + 1
.ME

The symbol WHERE does not represent

a specific memory location, but poten-
tially many different memory locations.
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Richard C. Vile, Jr.
3467 Yellowstone Drive
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It is called, in assembier terminology, a
formal or dummy parameter. Even
though our example has only one formal
parameter, macros in general may have
many. The three exclamation marks
preceding the name INCD indicate to the
assembler that the label INCD is the
name of a macro. ‘.MD’ stands for Macro
Definition and ‘ME’ stands for Macro
End. The sequence of instructions bet-
ween MD and .ME is called the body of
the macro. Once a macro definition is
written into a program, the macro may
subsequently be called by using its
name in an instruction, as if it were an
opcode. More sophisticated macro
assemblers allow macros to appear in
any field of an instruction, rather than
just the opcode field. When a macro is
called, the programmer is obligated to
supply actual parameters to replace the
dummy parameters used in the defini-
tion. In the example given above, when
INCD is called, it must be accompanied
by the label associated with an actual
memory location used by the program:

INCD (COUNT)

The actual parameter is substituted for
all occurrences of the dummy parameter
in the macro body and the instructions
in the macro body are assembled direct-
ly into the program at the point of the
macro call. This is known as ‘“‘expan-
ding” the call:
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INC COUNT
BNE = +5
INC COUNT+1

Another way of thinking about
macros is to view them as small
subroutines which are inserted directly
into a program instead of being called.
When a short sequence of instructions
is commonly repeated, it may be
cheaper to make a macro out of it than
to make it into a subroutine. Part of the
reason for this is that it costs extra in-
structions to pass parameters to a
subroutine, especially on a micro such
as the 6502, which has a limited number
of registers. In this example, particular-
ly, the difference is significant. In order
to convert the INCD macro into a
subroutine, we would need to figure out
a way to pass the address of the first
byte to be incremented. For example:

L D A “Low byte of address of
COUNT”

L D X “High byte of address
of COUNT"”

JS R INCD

INCD STA CL Page Zero Loc

ST X CH Next Page Zero Loc
LDY #00 Assuming Y
i available- otherwise
; TAY-PHA first.

INC (CL),Y

BNE =+6

INY

INC (CL),Y

RTS

This is surprisingly more complicated
than the macro, which is why you pro-
bably never thought of making it into a
subroutine before. In general, if a
subroutine is short and if it involves
manipulating addresses of parameters,
then it may be worth converting to a
macro.

Assemblers vary widely in the
richness of features supported. One of
the more desirable features to use in
conjunction with the macro capability is
that of conditional assembly. This
enables a program to define instruction
sequences and, in particular, macros,
with much more flexibility. We shall see
this in action when we discuss the
Sweet-16 macros later. Conditional
assembly directives allow the program-
mer to control the actions taken by the
assembler.

Macros can be used to generate ar-
bitrary bit patterns into the stream of ob-
ject code produced by the assembiy of a
program. There may be subtle reasons
for wishing to do this. One of those
reasons forms the meat of our principal
example: the bit patterns so generated
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may form interpretive code which can,
via the macro capability, be interspersed
with ordinary machine code. By using
macros to generate the interpretive
code, the programmer is freed from the
odious task of hand assembly — a task
which could discourage him from using
the interpretive code in the first place.

Sweet-16

The 6502 microprocessor provides
no direct capability for handling 16 bit
quantities. In particular, the machine
has no internal 16 bit registers, save for
the PC. Thus, when it becomes neces-
sary to do 16 bit arithmetic, or to
manipulate pointers or 16 bit addresses,
the programmer is forced to write in-
struction sequences to simuiate the re-
quired operations. The APPLE Il firm-
ware contains a subroutine known as
the SWEET-16 “dream machine,” which
does just that. It operates in an inter-
pretive mode, taking the sequence of
bytes following the instruction which
calls it as virtual or interpretive code.
Here’s how it works.

When a JSR (Jump to SubRoutine)
instruction is executed by the 6502 pro-
cessor, the value of the program
counter, which in that case will be the
address of the last byte of the JSR in-
struction, is saved on the 6502 stack as
two consecutive bytes. When a RTS

{ReTurn from Subroutine) instruction is
executed within the called subroutine,
that address increased by one will be
restored from the stack to the PC, to
enable the 6502 to continue executing
instructions following the JSR instruc-
tion. (See Figure 1) The fact that the
“return” address is saved on the stack
means that the called subroutine can, in
fact, find out where it was called from.
More than that, it can use the return ad-
dress and the indirect addressing mode
of the 6502 to actually retrieve the se-
quence of bytes following the calling in-
struction. That is precisely what the
Sweet-16 subroutine does.

The Sweet-16 interpreter takes ad-
vantage of the fact that the return ad-
dress is at the top of the 6502 stack. It
pops the two bytes from the stack and
transfers them to a pair of page zero
locations which it then uses as an in-
direct address to locate the sequence of
interpretive instructions following the
JSR which called it.

Thus the return address of the
Sweet-16 subroutine becomes the ad-
dress of the first instruction to be ex-
ecuted by the Sweet-16 machine. As the
Sweet-16 machine executes instruc-
tions, it updates this address to point to
the next virtual instruction to be ex-
ecuted. When the Sweet-16 interpreter
finds an interpretive instruction

calling instruction

PC, €— (pC+1)

PC, ¢~ (PC+2)

JSR

N

ADDRL
ADDPH

(PC)-»

PUSH€~ (PC)

<>

e

(PC)€-POP

| 4 .

. ubroutine
body

returning
instruction

PCL PCL

PCH PCH
A A
Stack after CALL Stack before RE’I'URN

Figure 1:
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“return,” it restores the address of that
instruction to the stack and executes a
real 6502 RTS. This causes the pro-
cessor to continue execution of the
machine code following. Thus, Sweet-16
code and real 6502 code may be mixed
together in sequence, with Sweet-16 be-
ing called by a JSR instruction
preceding each ‘“chunk” of Sweet-16
code.

The Sweet-16 processor contains 16
registers, each simulated by two page
Zero locations. Register 15 doubles as
the Sweet-16 program counter. As ex-
plained above, the actions of the various
Sweet-16 instructions cause the con-
tents of the virtual PC to be updated. The
cycle of execution of the Sweet-16
machine is:

1. Fetch Opcode LDY #00
LDA (R15),Y

Transfer con-
trol to the ap-
propriate sec-

2. Execute Opcode

tion of
Sweet-16.
op Mnemonic Arquments
1n SETR (Rn,Constant)
2n LD {Rn)
3n ST (Rn})
4n LD@ (Rn)
5n ST@ (Rn)
6n LDD@ (Rn)
n STD@ (Rn)
8n POP@ (Rn)
9n sTP@ (Rn)
An ADD (Rn)
Bn SUB (Rn)
Ccn POPD@ (Rn}
Dn CPR (Rn)
En INCR (Rn)
Fn DECR {Rn)
00 RTN
0l BR (addr)
02 BNC (addr)
03 BC (addr)
04 BP (addr)
05 BM (addr)
06 BZ (addr)
07 BNZ (addr)
08 BM1 (addr)
09 BNM1 (addr)
oA BK
0B RS
oc BS (addr)

3. Repeat at 1. or Return to caller (if inter-
pretive opcode was ‘“return’’.

The following table briefly sum-
marizes the opcodes which the Sweet-16
machine provides. The mnemonics used
in the table are those chosen for the
macro implementation discussed below.
Further details and some examples may
be found in the November 1977 issue of
BYTE magazine.

The Macros: How They Work

Listing 1. shows the Sweet-16
macros as defined for the Carl Moser
ASMITED macro assembier. The macros
fall into two groups: the register and the
non-register opcodes. The register op-
codes are all assembled to values with a
non-zero ($1 to $F) high nibble: e.g.
LD@(R12) —$4C. The non-register op-
codes all have a 0 value in the high nib-
ble of the opcode byte. Most of the non-
register opcodes have a second byte
which indicates a relative branch

Effect

Rn <« Constant

RO + Rn

Rn « RO

High byte of RO « 0
Low byte of RO <+ (Rn)
(Rn) + Low byte of RO

ROL +< (Rn); Rn « Rn+1;RO, +« (Rn)

H
(Rn) « ROL;Rn +< Rn+l; (Rn) « ROH

Rn + Rn—l;ROL - (Rn);ROH +« 0
Rn « Rn-1l; (Rn) +« ROL;Rn + Rn~1;
(Rn) « ROH

RO « RO + Rn

RO « RO - Rn

Rn +« Rn-l;ROL < (Rn);Rn « Rn-1;
ROH + (Rn})

Set branch conditions as a
result of RO -~ Rn. Store
result into R13.

Rn « Rn + 1

Rn « Rn - 1

Return to caller

Relative branch to addr.

(Note: Argument is assembled
as displacement. Source
argument is absolute.)

Branch if No Carry

Branch if Carry

Branch if prior result Plus

Branch if prior result Minus

Branch if prior result Zero

Branch if prior result Non Zero

Branch if prior result = -1

Branch if prior result # ~1

Execute 6502 Break instruction

Return from Sweet-16 subroutine

Branch to Sweet-16 subroutine.
addr must be in the range
allowable for a relative branch.
Return address is stored in a
pseudo-stack whose address is
contained in R12.

Table 1: Sweet—16 Instruction Set Summary
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displacement value, in the style of the
6502 itself. The most interesting part of
the set of macro definitions involves the
caiculation of this displacement. Since
the concept of relative branch displace-
ment is common to all the branching
operations, a separate macro is defined
which is used to calculate the displace-
ment. This macro then gets called in the
body of each branching opcode to pro-
vide the desired value:

II'RELBR .MD (LOC)

iFP =—LOC
.BY LOC—=—1
IFM =—LOC

"BY =—LOC+1

xw

.ME
'"'BR .MD (WHERE)
- .BY 1
RELBR (WHERE)
.ME

The RELBR macro uses the condi-
tional assembly features of the macro
assembler. Let us examine it line by line:

II'RELBR .MD (LOC)

This line indicates to the assembler
that a Macro Definition is being in-
itiated. The name by which the macro
may subsequentiy be calied is RELBR
and the argument which must be sup-
plied when it is called is represented by
the dummy symbol LOC. When the
macro is expanded by a call, the actual
argument which is supplied in the call
will be substituted for each occurrence
of ‘LOC’ in the body of the definition.

|FP =—LOC
This line contains one of the condi-

tional assembly operations or directives
of the assembler: IFP. The assembler is

“directed to evaluate the expression con-

tained in the remainder of the line; in
this.case ‘“=—LOC". If the result is a
positive number (the mnemonic stands
for IF Positive), then the assembler will
assemble all instructions following the
current line untit it encounters a line
containing ***, which indicates the end
of the scope of the IFP directive. If the
expression evaluates to a negative
number or zero, then the assembler will
ignore all instructions following the cur-
rent line until the matching ***.

The expression ‘=—LOC’ is com-
puted by subtracting the value of the ac-
tual parameter substituted for LOC in
the call from the value of the
assembler’s Jocation counter,
represented in ASM/TED by the
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character ‘=’'. The location counter
represents the address of the instruc-
tion being assembled.

BY LOC—=-—1

The directive .BY instructs the
assembler to evaluate the expression
following and to assemble a single BYte
of code from the resulting value. The ex-
pression LOC— = —1 computes a value
which is the distance from the symbol
referenced by 'LOC’ to the current loca-
tion in the object code. This vaiue is con-
verted by the expression to a negative
number and adjusted by 1 to account for
the fact that the current byte of object
has not yet been emitted by the
assembler. Note that there is a bug in
the definition: if the value LOC— = —1is
less than —128 then an erroneous value
will be assembled. This means that the
user of the macro set is responsible for
avoiding relative branches that are out
of range. Note also that the values com-
puted by expressions are in 16 bit, twos
complement representation. If such a
value is assembled using a .BY directive,
the assembler will use the least signifi-
cant 8§ bits (low byte) of the result.

* % %

This line marks the end of the scope
of the IFP conditional assembly direc-
tive used earlier.

IFM =—LOC

This line has the same intention as the
IFP line, except that it tests the resuit of
the expression ‘= —LOC’ for a negative
or Minus value. It then does or does not
assemble the instructions following the
IFM line and up to the matching ***,
depending on the outcome of the evalua-
tion.

.BY =—LOC+1

These instructions are analogous to
the corresponding instructions follow-
ing the |IFP directive. The reason for us-
ing both an IFP and an IFM directive is
that the label or location referenced by
the dummy argument ‘LOC' may turn out
to be either ahead of (minus result for
=—LOC) or behind (positive result for
= —LOC) the instruction which invokes
the RELBR macro.

The remainder of the macro defini-
tions are simple and straightforward. A
couple of points to note are:

.Defining @ SW16 as JSR SW16
makes the macro @SW16
looklike a ‘“new’” assembler
directive. It says:

Please switch to Sweet-16
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Arithmetic may be performed
on dummy arguments:

LD .MD  (REG)
BY $20 +REG
ME

This fact is crucial to the success of the
macros.

Sample Sweet-16 Program

The following program allows the
second text page of APPLE Il memory to
be copied into the first text page. The
assembled code is shown to the left.

45 MOVE LD@ (5)

56 STa ()

24 LD ()

D5 CPR (5)

04 BP  (MOVE)
FA

00 RTN

Sweet-16 can also be used more
conveniently with this set of macros.
They make the assembly source easier
to read, and remove the burden of hand
assembly from the Sweet-16 program-
mer.

The reader is urged to learn more

20 89 F6 @SW16 about the macro capabilities of
15 SETR (5 $800) assemblers and the labor-saving uses to
00 08 which they may be applied.
14 SETR (4 $BFF)
FF 0B
16 SETR (6 $400)
00 04
Listing 1.
0002 RO +OE O
0003 K1 +IE
0004 R2 +OE 2
V00T K3 +OE 3
00046 R4 +IE 4
0007 RS +OE &
0008 Ré JIE 6
0009 R7 +OE 7
0010 R8 +IE 8
0011 R9 +0E 9
0012 R10 +LE 190
0013 K11l JOE 11
0014 R12 +OE 12
00135 K13 +OE 13
0016 R14 +IOE 14
0017 R15 +OE 1D
0018 +ES
0019 1 1ISETR oM (REG ADDK)
0020 +BY $10+REG
0021 +5E ALDR
0022 s ME
0023 H1ILD +HM0 (REG)
0024 +BY $20+REG
0025 + ME
0026 11HIST M0 (REG)
0027 +BY $30+REG
0028 o ME
0029 111LDe +MD (REG)
0030 +BY $40+REG
0031 + ME
0032 1118T@ M0 (REG)
0033 +BY $30+REG
0034 + ME
0035 111LDOpe +M0 (REG)
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0036
0037
0038 !
0039
0040
0041 |
0042
0043
0044 11
0045
0046
0047 |
0048
0049
0030 1}
0051
0032
0053 !
0054
0035
0056 !
0057
0058
0059 11
0069
0061
0062 1!
0063
0064
0063 1!
0066
0067
0068 1!
0069
0070
0071
0072
0073
0074
0075
0076 11
0077
0078
0079
0080 !
0081
0082
0083
0084 11
0083
0086
0087
0088 !!
0089
0090

January, 1980

ISTIDE

IpOPe

I1STPR

YADD

'SUB

IPOPLIE

ICFR

I INCR

IDECR

IRTN

JRELER

I BR

TENC

{8C

VBP

+BY $60+REG
+ME

+JMI (REG)
+BY $70+REG
+ME

MO (REG)
+BY $80+REG
+ME

+MI (REG)
+BY $90+REG
ME

+MD (REG)
+BY $A0+REG
«ME

oD (REG)
+BY $BO+REG
+ME

JMI (REG)
+BY $CO+REG
+ME

M0 (REG)
+BY $DO+REG
+ME

+MD (REG)
+BY $E0 + REG
+HE

M0 (REG)
+BY $FO+REG
+ME

MI

JBY 00

VHE

JMD (LOC)
IFP =-LOC
JBY LOC-=-1
XXX

IFM =-L0C
JBY =-L0C+1
XXX

W HE

M (WHERE )
JBY 1

RELBR (WHERE)
+ME

MO (WHERE)
+BY 2

RELEBR (WHERE)
+ME

+MI (WHERE)
+BY 3

RELEBR (WHERE)
+ME

+MD (WHERE)
+BY 4

RELBR (WHERE)

0091
0092 11BN
0093

0094

0095

0096 }11BZ
0097

0098

0099

0100 11 1BNZ
0101

0102

0103

0104 111BM1
0105

0106

0107

0108 11 1BNML
0109
0110
0111
0112 |
0113
0114
0115 1! IRS
0116

0117

0118 111BS
0119

0120

0121

0122 111@SW16
0123

0124

0999

IBRK

LAREL FILE: [ /

/R0=0000
/R3=0003
/R6=0006
/R9=0009
/R12=000C
/R15=000F
/7700005020050200
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+ME

+MI (WHERE)
+BY 5

RELER ( WHERE)
+ME

+MI (WHERE)
+BY 6

RELEBR (WHERE)
+ME

M0 CWHERE)
+BY 7

RELEBR (WHERE)
+ ME

+HMD (WHERE)
+BY 8

RELEBR (WHERE)
+ME

MO (WHERE)
+BY 9

RELEBR (WHERE)
+HME

MO

+BY $A

+HME

o MI

+BY $B

+ME

+MD (WHERE)
+BY %C

RELER (WHERE)
+ME

+MD

JOR $F489

+HME

+EN

= EXTERNAL 1

/R1=0001
/R4=0004
/R7=0(07
/R10=000A
/R13=0000

/R2=0002
/RE=000F
/RB8=0008
/R1I1=V00R
/R14=000E
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Screen Write/File Routine

Here is a routine, both useful and instructive, which
makes it simple to Edit the Apple Screen and Save the

Screen Image on Disk.

The screen write/file routine is a
simple 73-byte device to take control
away from the monitor and write directly
to the screen. All of the escape editing
capabilities are supported, so that it is
very easy to enter and modify up to and
including 21 lines of text. It is equally
easy to then save the screen image to
disk after completion of text entry.

The source code is straightforward
and makes liberal use of monitor
routines. Upon entry the cursor is homed
and placed on line 1 (not zero). The block
labeled KEY continually polis the key-
board and outputs characters through
COUT (VIDOUT [$FBFD] could aiso be
used if printer services are not wanted).
The limited editing facilities of the
monitor are invoked by typing (escape)
followed by one of the command char-
acters. Keyboard entry of (control) Q is
used to exit the routine and return to
BASIC via $3D0. Automatic exit is aiso
obtained at line 22. Upon exit, the beli
will sound and the BASIC prompt char-
acter will appear with the file para-
meters displayed at the end of the line.
At this point the file must be saved using
the command, (BSAVE File name)
A$0400, L$O3CF (RETURN). The paren-
thetical expressions must be typed by
the user; that is, type BSAVE file name,
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then trace over the remainder of the line
with the right arrow to place it into the
keyboard buffer and at the end of the
line press RETURN. Although | do not
find it necessary, a monitor MOVE to
page 2 could be set up and inserted at
line 225 of the source listing. This wouid
provide back-up in case the BSAVE com-
mand is messed up. The object code is
assembled at $0350 and is $49 bytes
long.

In summary, the usage commands
are:

Entry to Routine

From BASIC
From Monitor

Call 848
$0350G

Exit to BASIC Mode

User (Control) Q
Automatic Line 22

Edit Screen (See APPLE Ref. Materials)
(Escape) @: Home cursor
(Clear text)
A: Advance cursor
B: Backspace cur-
sor
C: Move cursor
down 1 line

MICRO -- The 6502 Journal

B.E. Baxter
6761 King’s Harbor Drive
Rancho Palos Verdes, CA 90274

D: Move cursor up
1 line

E: Clear from cur-
sor to end of line
F: Clear from cur-
sor to end of screen

Save Screen image
[BSAVE file name]A$0400,L$03CF[CR?

[] = typed by user

Of course it doesn't make much
sense to idly write to the screen without
some useful purpose. | use the routine to
create instruction and documentation
files. These files are especiaily valuabie
for object code utilities by providing
ready access to usage and entry point
information. Once the file has been
created, it can be handled just like any
other file. BLOADing (file name) will im-
mediately display its contents on the
screen without requiring any otherwise
useful memory. Instruction/print
statements in BASIC programs can
therefore be eliminated; to be replaced
by deferred execution BLOAD disk com-
mands for a very efficient use of main
memory «

January, 1980



0100:
g110:
0120:
0130:
0140:
0150:
0160:
0170:
0180:
0190:
0200:
0210:
0220:
0230:
0240:
0250:
0260:
0270:
0280:
0290:
0300:
0310:
0320:
0330:
0340:
0350:
0360:
0370:
0380:
0390:
0400:
0410:
0420:
0430:
0440:
0450:
0460:
0470:
0480:
0490:
0500:
0510:
0520:
0530:
0540:
0550:
1560:
0570:
0580:
0590:
0600:
0610:
0620:
0620:

ID=

0250
03590
0350
0350
0350
0350
0350
0350
0350

0350
0353

0356
0359
0358
035D
Q35F
0361
0363
0366

0369
036B
036D
0370
0373
0375
0377
0379
037B

037D
0380
0382
0383
0385
0387

038A
03eB
038c
038D
038E
038F
0390
0391
0392
0363
0294
0395
0396
0397
0398

20
C9
FO
A6
EQ
FO
20
4C

A9
85
20
20
A9
85
A9
85
AQ

B9
91
Ce
Co
DO
20

AQ
Cl
A4
BO
B4
BO
BO

CC
A4
BO

Z
4

C3
Cé
AQD

58
8E

35
91
ac
25
16
06
ED
56

16
25
5B
3A
E4
09
07
0A
a0

8A
0s

OF
Fé
Lo

FC
FD

FD

FD
03

FB
FF

couTt
HOME
cv
TABV
RDCHAR
CROUT
BELL
POS

KEY

QUIT

out

DATA

0
[vp]

* Kk Kk Kk Kk k ¥ *x O

JSR

JSR
CMPIM
BEQ
LDXZ
CPXIM
BEQ
JSR
JIMP

LDAIM
STAZ
JSR
JSR
LDAIM
STA
LDAIM
STA
LDYIM

LDAY
STALY
INY
CPYIM
BNE
JSR

[ I 1 R £ B B ] |

$0350
$FDED
$FC58
$0025
$FBSB
$FD35
$FDSE
$FF 3A
$0009

HOME
CROUT

RDCHAF
$91
QuiTt
cv
$16
QUIT
couT
KEY

$16
cv
TABV
BELL
$E4
POS
$07
POS
$00

DATA
PCS

$OF
ouT
$03D0

¢AQ
§cl
A4
¢80
$B4
$80
$B0
$AC
$cC
A4
$B0
$B2
¢C3
¢C6
$A0

+01

MOWOHAIMme OO0 O0OH >

PNIBBLE

NIBBLE is an unusual new Newsletter
for Apple 0 Owners. Each Issue will
follow a major theme.. .such as:

* DATA BASE MANAGEMENT
* PROGRAMS FOR THE HOME
* TEXT PROCESSING

* COMPUTING FOR KIDS

* SMALL BUSINESS JOBS

* GAMES AND GRAPHICS

* PRACTICAL PASCAL

* etc,

Significant programs will be in each
issue, surrounded by articles which
show how to USE the programming
ideas in your OWN programs.

Examples of Upcoming Articles. ..

* Building a Numeric Keypad.

* Home Credit Card Management.
* LLO RES Shape Writing.

* Arcade Shooting Gallery Game.
* Random #'s in Assy. Language.
* HI RES Weaving Design.

And many many more. NIBBLE will
literally ""Nibble Away'' at the myster-
ies of the Apple I to help Beginning
and Advanced Programmers, Small
Businessmen, and the Whole Family
enjoy and USE the Apple MORE!

It costs a paltry $15. 00 for 8 Issues!
It will invite and publish user ideas
and programs. DON'T WAIT! Send
your check or money order right now,
to receive the January issue! Mail to:

S.P.A.R.C.
P,0O. Box 325
Lincoln, Mass. 01773

Software Publishing And Research Co.
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ULTIMATE JOYSTICK FOR THE APPLE li
$49.95

The Apple Joystick is a quality crafted dynamic
interactive 1/O device engineered specifically for the
apple computer. The stick comes completely wired
for naddles 0 & 1 and switches 0, 1 & 2. Among the
excellent features of the stick are auto-centering, which
positions the stick in the center of its range whenever
the handle is released, and positive action switches
with tactile feel and audible feedback.

The stick assembly itself is a precision moided unit
originally designed for the ultimate in smooth linear
proportional control required for international
radio-control model competition.

The heart of the stick centers around two cermet
resistive elements with bifurcated wiper contacts, which
provide the smooth continuous change in resistance
not found in wire-wound elements.

As an added bonus, all game I/O connections are
brought out and terminated in the cabinet. This feature
facilitates modification and/or implementation of all
game |/O functions, such as, (example: annunciators,
sound, paddles 2 and 3). Using Gesu’s double /O
extender cable and two joysticks (one modified for
paddles 2 and 3) two player joystick games can be
implemented.

Normally no adjustment is required upon installation
of the stick in your Apple computer. However, if it shouid
become necessary to adjust the centering, mechanical
adjustment tabs are provided inside the stick cabinet.

Refer to the Apple Il reference manual for directions
on how to install the stick in your computer.

GAME 1/0 EXTENDER

CABLES SINGLE $10.00
DOUBLE $16.00

The single model consists of one foot of cable,
one 16-pin male and one 16-pin female connector.
The extender plugs into the game I/O and the female
end if secured to the outside of the cabinet with the
double-backed mounting tape provided. Installed in
this fashion the extender eliminates the necessity of
opening the apple computer to install or remove the
stick or any other game device.

The double model is exactly the same as the
single model with the addition of a second 16-pin
female connector. This extender has the same advan-
tages as the single extender plus allowing two sticks
or game /O devices to be installed simultaneously.
Note: When two games /O devices are installed simul-
taneously make sure no conflicts exist betwen paddle
assignments. Only one device should be assigned to
each paddie.

ComputerWorld

6791 WESTMINSTER AVENUE
WESTMINSTER, CA 92683
(714) 891-2587 TELEX 182274
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JOIN
RAYGAMCO
NOW!

Become a
member of
RAYGAMCO

Comput 5‘?,75
mputer

: O
Discount Club. AND MORE!

BIG SAVINGS ON EVERY ITEM!

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

All the famous brand names, including:

.“"' APPLE Alpha Micro Soroc Lear Siegler
ATARI Alpha Pro  Hazeltine Shugart
EXIDY/Sorcerer Cromemco Sektor Texas Instruments
Kim/Commodore Xerox PET

SAVE 20% AND MORE!

Here’s how to join.

Fill out the information, and mail. That's all there is to it. Nothing to buy.
1 want to be a RAYGAMCO Computer Discount Club Member. Please send my
; RAYGAMCO Membership card to:

Name
Address
City State Zip

Computer (Brand Name)

| would like information on (please specify system, part, accessory, book, program, etc.)

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

RAYGAM, INC.

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




inc.

- BOX 120

ALLAMUCHY, N.J. 07820

201-362-6574

HUDSON DIGITAL ELECTRONICS INC.

THE HDE DISK SYSTEM.
HERE’S WHAT ONE USER HAS TO SAY . ..

REPRINTED BY PERMISSION FROM THE 6502 USER NOTES - ISSUE NO. 14

PRODUCT REVIEW of the HDE DISC SYS-
TEM by the editor.

A number of you have asked for details
about the HDE full size disc system.

The system is based around the SYKES 8"
drive with the 6502 based intelligent control-
ler.

This drive is soft sectored, IBM compatible,
and singie density which lets you store about
a quarter megabyte of data on a disc.

The system software, called FODS(File Ori-
ented Disc System), manages sequentialfiles
on the disc much the same way files are writ-
ten on magnetic tape - one after another.
When a file is deleted, from a sequentially
managed file system, the space that the file
occupiedisnotimmediatelyreallocated,asin
some disc operating systems. As it turns out,
this can be an advantage as well as a disad-
vantage since deleted files on the FODS sys-
tem can be recovered after the file hasbeen
deieted. {This has saved my sanity more than
once!) Of course when you want to recover
some of the disc space taken up by a number
of these deleted files, you can simply re-pack
or compress the disc and all the active files
will te shifted down until there are nodeleted
files hanging around using up space.

FODS has this ability to repack a disc.

Wren saving and loading in FODS youwork
with named tiles, not track and sector data or
1.D. bytes. This makes life a lot easier. I've
seen some disc systems where you have to
specify track and sector infoand/ort.0. bytes.
Whal a pain that can be!

If you just wantto save a source file tempor-
anlly. you can do that on what's known as
“scratch-pads”™ There are two of these on a
disc. “scratch-pagd A" and “scratch-pad B".
each of these temporary disc fitescanhold up
to 1€K or if "B" is not used, A" can hold one
file up to 32K in length. The only files that can
be temporarily saved on scratch pad are files
that have been built using the system text
editor

Being a dyed in the wool assembly lan-
guage programmer. | really appreciate the
FOODS text editort This line oriented editor is
upwards compatible with the MOS/ARESCO
editor but includes about everything you
could ask torinaline editor. Thereis a fuiland
semi-automatic line numbering feature. lines
canbe edited while they are being entered or
recalled and edited later. strings can be !o-
cated and substituted. the line numbers can
be resequenced. the file size can be found.
the hex address of a line can be known and
comments can be appended to an assembly
file after it has been found correct. Oops! |

forgot to say lines can also be moved around
and deleted. This isn't the complete list cf
FODS editor commands, just the ones that
immediately come to mind.

Another very powerful feature of the sys-
temis the ability to actually execute a file con-
taining a string of commands. For example,
the newsletter mailinglistis now being stored
on disc. When | want to make labels, | would
normally have to load each letter file and run
the labels printing program. But with FODS. (
can build up a "JOB" tile of commands and
execute it.

The job file in turn calls each lettered label
file in and runs the label printer automaticai-
ly. The way computers are supposed to oper-
ate right?

Here's a listing of the job file | use to print
mailing labels:

LIS PRTLBL

0005 LOD A:RUN %LABEL:LOD 8:JMP.E0QQ:
LOD C:JMP.E00O:

0010 LOD D:JMP.EQ0O:LOD E:JMP.EOQQ:
LOD F:UMP EQ0O:

0015 LOD G:JMP.EQ00:LOD H:JMP.E000:
LOD 1:JMP.E0QO:

0020 LOD J:UMP.EO0O:LOD K:JMP .EQ00-
LCD L:JMP EOOO

0025 LOD M:JMP.EO0O:LOD MC: JMP.EQOQ:
LOD N:JMP.E0OOO:

0030 LOD O:JMP.EC00:LOD P:JMP .E00O:
LOD R:UMP.EQQO

0035 LOD S:JMP.EOOOLOD T:.UMP .E000:
LOD V-UMP.EQQO:

0035 LOD S:JMP.EQ00.LOD T JMP EQ0O:
LOD V:JMP.EOCO:

0040 LOD W:JMP.EOQO LOD XYZ: JMP.EOQO-
0045 LOD EXCH:JMP.EOQO:LOD COMP:
JMP.EQOO:

Remember the MOS/ARESCO assembler |
reviewed several issues ago” Well HDE went
and fixed up all the problem areas that |
mentioned in the review and then took it
several steps further. The HDE assembler s
an honest to goodness two-pass assembler
which can assemble anywhere inmemory us-
ing multiple source files from the disc. The as-
sembler is an optional part of the system.

If you're the kind of person (as | am) who
enjoys having the ability to customize. modi-
fy. and expand everything you uwn - you'll
enjoy the system expansion abilities FODS
has to offer. Adding a new command :s as
simple as writing the program, giving if a
unique three letter name and savingit to disc
Whenever you type those three letters the
system will first go through its own command
table. see that its not there and then go out

THANK YOU MR. REHNKE!
HDE PRODUCTS - BUILT TO BE USED WITH CONFIDENCE

AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

and read the disc directory to see if it can find
it. If it'sonthe disc it willreaditin and execute
it. Simple right? {'ve added severat commands
fo my system and REALLY appreciate having
this ability. Some of the things I've added
include a disassembler, an expanded ver-
sion of XIM (the extended machine language
monitorfrom Pyramid Data), Hypertape,anda
number of system utilities which make life
easier. By the way, to get back to the system,
all you need to do is execute a BRK instruc-
tion.

HDE also provides a piece of soitware that
lets you interface Microsoft 9 digit BASIC to
their disc system. The software allows you to
load the BASIC interpreter itself from disc as
well assavingandloading BASIC Programs to
and from the disc. This particular version of
the software doesn't allow lor saving BASIC
data but HDE mentioned that this ability may
be possible with a fulure version.

The first thing | do with a new piece of soft-
ware after | get used to using itistry to blow it
up. | did manage to find a weak spot or two in
the very first version of FODS (a pre-release
version) but the later, release version has
been very tight.

The standard software that is included with
the system consists of the disc driver soft-
ware, the system text editor and the BASIC
software intertace. Several command exten-
sions may also be included. All the necessary
stuff like a power supply. the KIM-4 interface
card, and all cabtes and connectors are in-
cluded. it took me about 45 minutes to get
things up and running the first time { put the
system together

Admittedly. a dual tull size disc system from
HOE 1s probably beyond the means of most
hobbyists but if you or your company i1s look-
ing for a dynamite 6502 development sys-
tem, | would recommend this one. {'ve used
the Rockwell System 65 while | was at MOS
and fee! that dollar for dollar. feature for
feature, the HDE system comes out on top
The only place the HDE sysiem falls short
when stacked up next to the System 65 15 1n
the area of packaging. At this point. thereis no
cabinetforthediscdrivesavailable from HDE.

So far. I've got nothing but good things to
sayabout HDE and theirproducts Everything
I've recewved trom them has been industrial
quality. That includes their documentation
and product support. F'm very impressed with
what |'ve seen from this company so far and
quite enthusiastic over what my KIM has
become since acquiring the disc system and
its associated software

ERIC

LONE STAR ELECTRONICS
Box 488
Manchaca. Texas 78652
612-282-3570

PERRY PERIPHERALS
P.O. Box 924
Miller Place. N.Y.
516-739-62E2

JOHNSON COMPUTER
Box 523
Medina. Ohio 44256
216-725-4560

PLAINSMAN MICROSYSTEMS
Box 1712
Auburn. Ala. 36830
80C-833-8724

ARESCO
P.O. Box 43
Auduten, Pa. 19407

215-631-9052 764
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SYM-1 Tape Verification

One of the problems with using audio cassettes on any

system is knowing whether or not the data has been
recorded properly. By the time you find the data did not

Jack Gieryic
2041 138th Avenue, N.W.
Andover, MN 55303

get recorded properly, it is usually too late to do any-
thing about it. Here is a technique and program to verify

the tape dump on a SYM-1.

Do any of you other SYMMERS ever
wonder if your tape save has executed
successfully? This “problem’ began to
haunt me more and more as my tape
library grew. A fair amount of time would
be lost if the data on my tape was in er-
ror. It is possibte (even though remotely)
two bits could be in error such that they
would “cancel” each other out in the
checksum verification at the end of tape
read. With all this floating through my
mind | decided to write the following
tape verification program.

After executing a tape save (high
speed format only} this program will
read the data back and compare it byte
for byte, to the data in the memory which
you just saved. This program needs no
external information (parameters) from
the user. The beginning and ending ad-
dresses of the data in memory is ex-
tracted from the tape. At the end, the
checksum is also verified. All the user
need do is rewind the tape after a high
speed format save, execute this program
and then start the tape unit in the read
mode.

The program is relocatable to any
point in the memory. No alterations are
necessary. This makes it easy to move
the program into any area of memory via
the MOV command. Just remember to
avoid placing any part of the program
near the top of page one or within the
data you just saved on tape. Please note
that this program is compatible with
monitor version SY1.0.

January, 1980

0060: 0200

0100: 0200
0110: 0200
0120: 0200
0130: 0200
0140: 0200
0150: 0200
0160: 0200
0170: 0200
0180: 0200

0220:' 0200
0220: 0200

0279: 0200
0280: 0200
0290: 0200
0300: 0200
0310: 0200
0320: 0200
0330: 0200
0340: 0200
0350: 0209
0360: 0200

MICRO -- The 6502 Journal

SYM - 1 TAPE VERIFICATION
BY JACK GIERYIC
ALy, 1979
ORG  $0200

MONITOR SUBROUTINES

ACCESS * $8B86
CHKT  * $8E78
MONITR * $8000
ouTBYT * $82FA
RDBYTH * $8DE2
RDBYTX * $8E28
RCCHTX * $8DDE
START * $8DBé
SYNC * $8D82
CONSTANTS

CLKCON * f1F
SYN * $16

MONITOR STORAGE

BUFADH * $00FF
BUFADL * $00FE
CHKH  * $A637
CHKL = $A636
DORIN $A002
DISBUF * $A640
EAH * $A64B
EAL * $864A
LATCHL * $A004
MODE  * $00FD

20:35



Messages

If the tape agrees with the data in
memory and the checksum is correct
then the message ‘‘good” appears on
the LED’s. If the checksum is in error
(even though the data compared correct-
ly) then the message “CSUM” appears
on the LED’s. If any data is in error then
the address of the first compare error
appears on the LED’s and the program
terminates without checking the re-
mainder of the data on tape.

Programming Hints

I'd like to pass along a few sugges-
tions to you SYMMERS just getting into
programming. Begin your program's
(code) at location 200 (page two). Do not
put anything (code, preset constants) in-
to page one. Any constants you need in
page zero should be initialized by your
program. Do not set constants in page
zero and then store them on tape along
with your code. Do not use spare system
RAM for code, constants, or temporary
data storage. Begin all tape saves at
location '200. Avoid saving page one on
tape. | urge you to follow these sugges-
tions as it will make your programmi
tasks just a bit easier.

20:36

0370:
0380:
0390:
0400:
0410:
0420:
0430:
0440:
0450:
0460:
0470:
0480:
0490:
0500:
0510:
0520:
0530:
0540:
0550:
0560:
0570:
0580:
0590:
0600:
0610:
0620:
0630:
0640:
0650:
0660:
0670:
0680:
0690:
0700:
0710:
0720:
0730:
0740:
0750:
0760:
0770:
0780:
0790:
0800:
0810:
0820:
0830:
0840:
0850:
0860:
0870:
0880:
0890:
0900:
0910:
0920:
0930:
0940:
0950:
0960:
0970:
0980:
0990:
1000:
1019:
1020:
1030:
1040:

0209
0200

0200
0203
0205
g2g9e
0208
020D
0210
0212
0215
0217
021A
021D
0220
0222
0224
0226
0228

022A
022C
022E
0230
0233
0226
0239
0238
022E
0241
0243
0246
0249
024C
024F
0252

0255
0258
025A
025D
025F
0261
0264

0266
0269
0268
026D
026F
0271
0273
0275

0277
0279
0278
027E
0281
0283
0286
0289

0288
028D
0290

VIAACR *
VIAPCR *

88 BEGIN JSR

8D
AQ

AO
AO
AO

8D
8D

A6

8E

8E
A6

EE
A6

AQ

LOADA
LOADB

LOADC

LOADD

LOADE

L OADF

LDYIM
JSR
LDA
ANDIM
STA
LDAIM
STA
LDA IM
STA
JSR
JSR
CMPIM
BEQ
CMPIM
BNE
BEQ

LBA
ANDIM
STA
JSR
JSR
JSR
STA
JSR
JSR
STA
JSR
J5R
STA
JSR
JSR
STA

JSR
LDX
CPX
BNE
LCX
CPX
BEG

JSR
LDYIM
CMPLY
BNE
INC
BNE
INC
BNE

CMPIM
BNE
JSR
CMP
BNE
JSR
CMP
BNE

LDXIM
STX
LDA IM

MICRO -- The 6502 Journal

$A00B

$A00C
ACCESS
$80 SET MODE = HICGH SPEED
START INITALIZE
DDRIN SET INPUT PORT
$BF
DDRIN
$00
VIAACR
CLKCON SET UP CLOCK
LATCHL STORE IN LO LATCH
SYNC  GET IN SYNC
RDCHTX READ CHARACTER
$2A IF NOT START OF DATA
LOADC
SYN THEN IF NOT IN SYNC
LOADA THEN RESTART SYNC SEARCH
|.0ADB ELSE KEEP LOOKING FOR *
ELSE START OF DATA
MODE  CLEAR NOT IN SYNC BIT
$BF
MODE
RDBYTX READ PAST ID
RDBYTX GET SAL FROM TAPE
CHKT ADD TO CHECKSUM
BUF ADL SAVE
RDBYTX GET EAL FRCM TAPE
CHKT ADD TO CHECKSUM
BUF ADH SAVE
RDBYTX GET EAL FRCM TAPE
CHKT ADD TO CHECKSUM
EAL SAVE
RCBYTX GET EAH FROM TAPE
CHKT ADD TO CHECKSUM
EAH SAVE
RDBYTH GET NEW BYTE
BUFADL IF NCT END - OF - DATA 411
EAL
|LOADE
BUF ADH
EAH
LOADF
CHKT  THEN UPDATE CHECKSUM
$00 IF BAD COMPARE
BUFADL
LOADG THEN ISSUE ERROR MESSACE
BUFADL ELSE INC CDMPARE ADDRESS
LOADD
BUFACH
|LOADD L.oop
ELSE CHECK FOR / CHARACTER
$2F IF NOT /
LOADH THEN ERRCR
RDBYTX ELSE [F CHECKSUM IS COOD
CHKL
|_OADH
RDBYT X
CHKH
LOADH
THEN EXIT OK
$cc STCP TAPE
VIAPCR
$6F ISSUE 0K MESSAGE

January, 1980



1050: 0292 8D 41 A6 STA  DISBUF +01 il
1060: 09295 A9 SC LDAIM $5C
1070: 0297 8D 42 A6 STA  DISBUF +02
1080: 029A AS 5C LDAIM ¢5C
1090: 029C 6D 43 A6 STA  DISBUF +02
1100: 029F A9 SE LDAIM $5E
1110: 02A1 8D 44 A6 STA  DISBUF +04 : p
1120: 02A4 A9 00 LDAIM $00 ULL. documematlon ,$8~.95\ each,
1120: 02A6 EC 45 Ag STA  DISBUF +05 .96 for aN Ask about music
1140: 02A9 4C 00 89 MP  MCNITR :
1150: “Ce
1160: 02AC A5 FF LCADG LDA  BUFADH DISPLAY COMPARE ERROR MESSAGE S°Uﬂd5mﬂh Soﬂware Studlo
1170: 02AE 20 FA 82 JSR  OUTBYT  ACDRESS 308 4th Street
1180: 02B1 AS FE LDA  BUFADL :
1190: 02B3 20 FA 82 JSR QUTBYT .
J rs wrthA lesoft on;
1200: 0286 A9 00 LDAIM $00 ' ROM. Disk and manuat—ggwo
1210: J2B8 8D 4l A6 STA  DISBUF +01 - Axe Software mtemamnal
1220: 02BB 4C 00 80 IJMP  MONITR EXIT TO MONITOR : )
1220:
1240: 02BE AS 39 LOADH LDAIM $39 CHECKSUM ERRCR MESSAGE
1250: 0200 8D 42 A6 STA  DISBUF +02
1260: 02C3 A9 6D LDAIM $6D
1270: 02C5 8D 43 A6 STA  DISBUF +03
1280: 02C8 A9 3E LDAIM $3E
1290: 02CA ED 44 A6 STA  DISBUF +04
1300: 0200 A9 27 LDAIM 37
1210: 02CF 8D 45 A6 STA  DISBUF +05
1220: 0202 A9 00 LDAIM $00
1330: 0204 8D 46 A6 STA  DISBUF +06
1340: 0207 4C 00 80 IMP MONITR EXIT TC MGNITCR
1350:
ID=

» PLUG COMPATIBLE WITH KIM/SYM/AIM-65.
MAY BE CONNECTED TO PETUSINGADAPTOR
CABLE. SS44-E BUS EDGE CONNECTOR.

» USES +5V ONLY (SUPPLIED FROM HOST
COMPUTER BUS). 4 WATTS MAXIMUM.

» BOARD ADDRESSABLE IN 4K BYTE BLOCKS
WHICH CAN BE INDEPENDENTLY PLACED ON
4K BYTE BOUNDARIES ANYWHERE IN A 64K
BYTE ADDRESS SPACE.

» ASSEMBLED AND TESTED BDARDS ARE
GUARANTEED FDR ONE YEAR, AND
PURCHASE PRICE IS FULLY REFUNDABLE IF
BOARD IS RETURNED UNDAMAGED WITHIN
14 DAYS.

» BUS BUFFERED WITH 1S TTL LOAD."

» 200NSEC 4116 RAMS.

* FULL DOCUMENTATION

KIM/SYM/AIM-65—32K EXPANDABLE RAM

DYNAMIC RAMWITHONBOARD TRANSPARANT REFRESH
THAT 1S COMPATIBLE WITH KIM/SYM/AIM-65
AND OTHER 6502 BASED MICROCOMPUTERS.

ASSEMBLED/
TESTED
HARD TO GET PARTS ONLY (NO RAM CHIPS) .
BARE BOARD AND MANUAL

PET INTERFACE KIT $49.00

CONNECTS THE ABOVE 32K EXPANDABLE RAM TO A 4K OR 8K PET.
CONTAINS EXPANSION (NTEAFACE CABLE. BOARD STANDOFFS,
POWER SUPPLY MODIFICATION KIT ANO COMPLETE INSTRUCTIONS.

16K X 1 DYNAMIC RAM
THE MK4116-3 IS A 16,384 BIT HIGH SPEED
NMDS, DYNAMIC AAM. THEY ARE EQUIVALENT
TO THE MOSTEK, TEXAS INSTRUMENTS. OR
MOTOROLA 4116-3
" %00 EJSEC ACCESS TIME, 375 NSEC CYCLE
IM

* 16 PIN TTL COMPATIBLE.
» BURNED IN AND FULLY TESTED
» PARTS REPLACEMENT GUARANTEED FOR
ONE YEAR
$8.50 EACH IN QUANTITIES OF 8

8502, 64K BYTE RAM AND CONTROLLER SET
MAKE 64K BYTE MEMORY FOR YOUR 6800 OR
6502. THIS CHIP SET INCLUDES:

* 32M5K4116-3  16KX1, 200 NSEC RAMS.

*» 1MC3480  MEMORY CONTROLLER.

» 1MC3242A  MEMORY ADDRESS
MULTIPLEXER AND COUNTE!

* DATA AND APPLICATION SHEETS PARTS
TESTED AND GUARANTEED,

$325.00 PER SET

i

BETA COMPUTER DEVICES

P.O. BOX 3465

CRANGE, CALIFORNIA 92665

(714) 633-7280

ALL ASSEMBLED BCARDS AND MEM-
ORY CHIPS CAARY A FULL OME YEAR
REPLACEMENT WARANTY.




Announcing...

OPTIMIZED SYSTEMS SOFTWARE
UPGRADE YOUR APPLE [1® WITH A NEW SYSTEMS SOFTWARE PACKAGE

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

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

Operating System File Manager

e Byte and Block I/0

e Simple User Interface

e Simple Device Interface
(create your own)

Basic
e Nine Digit Precision DECIMAL Floating Point
e 32K Byte Strings
e Variable Names to 256 significant characters
e |/0 Interface Statements

(no PRINT “control-D...")

Available NOW at Special Introductory Prices
e Operating System + File Manager

e Operating System + File Manager + Basic
® Operating System + File Manager + ASM

e Open, Read, Write, Delete, Lock, etc.
e Random Access via Note & Point
e File Names of Primary.Ext type

Editor/ Assembler/Debugger
e Line Editor
(Edits Basic programs, too)
¢ Mini Assembler
e Maxi Assembler
e Disassembler
e Step, Trace, etc.

$24.95
$49.95
$49.95

e Operating System + File Manager + Basic + ASM  $89.95

e Operating System + Data Base Manager

(2nd Q)

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

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

Optimized Systems Software
Shepardson Microsystems, Inc.

20823 Stevens Creek Blvd., Bldg. C4-H
Cupertino, CA 95014

(408) 257-9900
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Microbes and |

R. M. Mottola from Boston, MA writes:

It has been brought to my attention that my Screen = ..
Dump Software (14:27) will not work with a-printer that - -
can handle more than 40 columns: To- correct thrs,‘
please make the following changes: =~ "= = 7.,

580 NEXT:PRINT “":REM Null §
585 NEXT:NEXT

These changes will provide the carnage return hat 40
column printers add automatlcally :

I'd also like to thank William Luebbert for his AP
memory map. lt is the most valuable artrcle Pve read:
tong time. :

Jack Greryrc of Andover MN found a d urb
formation in the.July 1979 issue o
Vritis' article “The Flrst Book of

Mr. Vrtis recommended a hardwar
remove the jumper enabling system RAl
jumper MM-45, His alternative to thi
insert a JSR ACCESS in order to rem’
tect.

I strongly urge all SYM owners to.
CESS to free up system RAM priorto
into system RAM and, if possible, the J
your code to once again wrlte protect yS
not remove jumper MM 45 :

I have two reasons for urging avoidance of the har
ware change. First, your program may contain a bu
elsewhere which Inadvertantly writes into some or atl:
system RAM. Permanently removing the write protect
feature will make this bug more difficult to trace. |
stead of “missing data” in some buffer or vartable
probtem relatively easy to ‘'see” and figure aut) you may
have memory alterations which could be rmposslb!e to
view as a critical element of system RAM was
destroyed. .

The second reason ‘looks to the fm
Synertek ever does add a disk optlon h¢
wouldn’t be surprised if critical intorma
the disk driver were located in the's
bug which alters. this miemory: could
disk data to be destroyed. This s
assume quite a bit but.-is not cutsr
possibility. : :

Philip L. Bryan suggests that in the" article
Carlson’s, “Baudot Tetetype Driver”, in/the Sept issue,
the op-code for RORA should be 6A not 68

trons Begm data area ai 2
> 79, 0005to38 Sy




From LeRoy Moyer of Charlottsville, VA

MICRO contains many articles which | enjoy, pa
' ticularly those that deal with machine languag
routines. In the November issue  the Applest
. Renumbering pragram was a very useful addition.:Or
modification that | made to the pragram that:
readers may be interested in is to include a

CMP #BC
BEQ $6D20

This is put in the vicinity of $6CF7 to 6D01 and wm th
also do the LIST function. )

Bob Bishop of Mountam View, CA has i :
| his article, “APPLE [l Hires Picture .Col pression
-(18:17):
On page 23 under hstmg 2, there sh

A0, 00, 84, 03,
~A2408604
98, 91,03,C8, .
DO, FB, E6, 04,
CA, DOF660~~';
‘Also in Llstmg3a 1

8A 48 98, 48

T.D.Q.
TAPE DATA QUERY

THE IDEAL SOLUTION FOR PERSONAL AND
VERY-SMALL BUSINESS DATA MANAGEMENT

PET-8K TRS-80-LVL I

* COMPLETE CASSETTE FILE MANAGEMENT SYSTEM
— ENGLISH-LIKE COMMAND LANGUAGE
— REPORT GENERATOR
— UTILITY PACKAGE
— NO PROGRAMMING KNOWLEDGE REQUIRED
— REQUIRES 2 CASSETTE RECORDERS

* T.D.Q. APPLICATION CASEBOOK

— COMPLETE DIRECTIONS TO MICRO-COMPUTERIZE:

@ INVENTORY CONTROL ® CUSTOMER DIRECTORY
@ ACCOUNTS RECEIVABLE ® APPOINTMENT SCHEDULING
® ORDER PROCESSING e VENDOR MASTER FILE
@ LABEL PRINTING @ PAYROLL JOURNAL
® CHECK PRINTING @ CHECKBOOK JOURNAL
© [NVOICE PRINTING @ TELEPHONE BOOK
® RENT COLLECTION

** SPECIAL YEAR-END SALE PRICE — $100.00** — INCLUDES:
CASEBOOK; 2 CASSETTES; 3 USER'S MANUALS & REF. CARDS

ORDERS MUST BE RECEIVED BY JAN. 31, 1980
SEND CHECK OR MONEY-ORDER TO:

H. GELLER COMPUTER SYSTEMS
DEPT. M
P.0.BOX 350
NEW YORK, N.Y. 10040

(N.Y. RESIDENTS ADD SALES TAX)




AI M 65 BY ROCKWELL INTERNATIONAL

PROVEN R6500 MICROCOMPUTER SYSTEM DEVICES

Reliable, high performance NMOS technology . . .

¢ R6502 Central Processing Unit (CPU), operating at 1
MHz. Has 65K address capability, 13 addressing modes
and true index capability. Simple but powerful 56
instructions.

* Read/Write Memory, using R2114 Static RAM devices.
Available in 1K byte and 4K byte versions.

¢ 8K Monitor Program Memory, using R2332 Static ROM
devices. Has sockets to accept additional 2332 ROM or
2532 PROM devices, to expand on-board Program
memory up to 20K bytes. )

¢ R6532 RAM-Input/Output-Timer (RIOT) combination
device. Multipurpose circuit for AIM 65 Monitor functions.

e Two R6522 Versatiie Interface Adapter (VIA) devices,
which support AIM 65 and user functions. Each VIA has
two parallel and one serial 8-bit, bidirectional /O ports,
two 2-bit peripheral handshake control lines and two
fully-programmable 16-bit intervai timer/event counters.

BUILT-IN EXPANSION CAPABILITY

¢ 44-Pin Application Connector for peripheral add-ons
AIM 65 is fully assembled, tested and warranted. With the  * 44-Pin Expansion Connector has full system bus
addition of a low cost, readily available power supply, it's * Both connectors are KIM-1 compatible

ready to start working for you.

AlIM 85 features on-board thermal printer and TTY AND _AUD|° CASSETTE INTERFACES
alphanumeric display, and a terminal-style keyboard. It Standard interface to low-cost peripherals . . .
has an addressing capability up to 65K bytes, and comes ¢ 20 ma. current loop TTY interface
with a user-dedicated 1K or 4K RAM. Two installed 4K * Interface for two audio cassette recorders ,
ROMS hold a powerful Advanced Interface Monitor * Two audio cassette formats: ASCH! KIM-1 compatible
program, and three spare sockets are included to expand and binary, blocked file assembier compatible
on-board ROM or PROM up to 20K bytes. ROM RESIDENT ADVANCED INTERACTIVE MONITOR

An Application Connector provides for attaching a TTY
and one or two audio cassette recorders, and gives exter- f‘dxdaoﬁfgr_geeagg::tsegogfgmopqlsy on larger systems . . .
nal access to the user-dedicated general purpose I/O lines. Single keystroke commands

Also included as standard are a comprehensive AIM 65 Adc?ress independent data entry
User's Manual, a handy pocket reference card, an R6500 Debug aids P
Hahl"‘dware Manual, an R6500 Programming Manual and an Error?nessages
AlM 65 schematic. f : :

AlM 65 is packaged on two compact modules. The Option and user interface linkage
circuit module is 12 inches wide and 10 inches long, the ADVANCED INTERACTIVE MONITOR COMMANDS
keyboard moduie is 12 inches wide and 4 inches long. Major Function Entry
They are connected by a detachabie cable. Instruction Entry and Disassembly
Display/Alter Registers and Memory
Manipulate Breakpoints
Control Instruction/Trace
Control Peripheral Devices

THERMAL PRINTER
Most desired feature on low-cost microcomputer systems . . .

L ]
L ]
L ]
L ]
L ]
* Wide 20-column printout .
L ]
L ]

¢ Versatile 5 x 7 dot matrix format Call User-Defined Functions

¢ Complete 64-character ASCIl alphanumeric format Comprehensive Text Editor

¢ Fast 120 lines per minute

* Quite thermal operation LOW COST PLUG-IN ROM OPTIONS

e Proven reliability e 4K Assembler—symbolic, two-pass $79.00

* 8K BASIC Interpreter $99.00

POWER SUPPLY SPECIFICATIONS

e +5VDC x 5% regulated @ 2.0 amps (max)

e +24 VDC = 15% unregulated @ 2.5 amps (peak)
0.5 amps average

FULL-SIZE ALPHANUMERIC KEYBOARD
Provides compatibility with system terminals . ..
e Standard 54 key, terminal-style layout

¢ 26 alphabetic characters

e 10 numeric characters

e 22 special characters

« 9 control functions _ PRICE: $369.00 (1K RAM)

* 3 user-defined functions Plus $4.00 UPS (shipped in U.S. must give street address),
$10 parcel post to APQ's, FPQO’s, Alaska, Hawaii, Canada,

TRUE ALPHANUMER'C D'SPLAY $25 air mail to all other countries

Provides legible and lengthy display . ..

e 20 characters wide We manufacture a complete line of high quality expansion

* 16-segment characters boards. Use reader service card to be added to our mailing

e High contrast monolithic characters list, or U.S. residents send $1.00 (International send $3.00

e Complete 64-character ASCIlI alphanumeric format U.S.) for airmail delivery of our complete catalog.

E N T E R P R I S E S 2967 W. Fairmount Avenue Es:"ma ?
Phoenix AZ 85017 o |

I'NCORPORATED (602)265-7564
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.lhtroducing AppleSeed, our
newest publication to whet
your Apple* appetite!

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

Soltide-

PUBLICATIONS
8 South Street, Milford, NH 03055
(603) 673-5144

“A reglstered trademark of Apple Computers. *°A registered trademark of Radio Shack and Tandy Carp.
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Symbol Table Sorter/Printer
for the AIM Assembler

Some information about the AIM Assembler, a program
to print the Symbol Table - sorted alphabetically or
numerically, and some other useful stuff.

When the first Rockwell AIM showed
up at the local computer store, mouths
started watering. For a KIM user, to see
an AIM is to want one. It is hard to resist
that fine keyboard and display, the
clever little printer, and sockets for
Monitor, RAM, Assembler, and BASIC; or
for 2716 EPROM with your own stuff on
it. I've been running KIM with a Memory
Plus board (8K RAM, 8K EPROM, 2716
programmer, and a 6522 ViA), mounted
with power supply and I/O board in an at-
tache case for portable use. This rig
hasaccumulated a half-dozen 2716’s full
of KIM software, and | intend to continue
working on KIM applications. Since AtM
provides the same VIA, | bought one with
the justification that it would help me
develop more and better KIM software. If
you write it and debug it on AIM, and
move it over to KIM, you're done, right?

Well, yes. After a bit of learning about
conversion from one memory map to
another, it really does work that way.
The mnemonic insert mode (“1I” com-
mand) is a joy to use. There are no more
op-code lookups and branch caicula-
tions and there are fewer typos. And the
disassembler (“K"’ command) lets you
check your work faster and more ac-
curately. But for clean, patch-free object
code, the assembler is the best of all.
Six-character variable names! No line-
number hassle! Six-character labels,
such as ‘“JMP NEXT,” or “BEQ
OUTCHR.” And for easy transfer of ob-
ject code from AIM to KIM, it's the
assembier that really does it. It makes
the writing of relocatable code aimost
automatic.

January, 1980

The AIM assembler lacks one feature;
there is no command for printing the
symbol table after an assembly. So here
is a little program that fits on Page Zero
and does just that. After assembling any
program, load this one and start at 10. it
prints two listings of the assembly sym-
bol table; one sorted alphabetically by
symbol name, and the other sorted
numerically by symbol address. The first
list is helpful when going through the
assembly listing. The second is even
more helpful when reading the output of
the disassembler; it lets you know right
away that the cryptic “JSR E9BC,” for
example, is a jump to subroutine
OUTALL.

The source (assembly-language) ver-
sion of the sort/print program is shown
in Figure 1. The assembly listing, with
absolute addresses, is shown in Figure
2. A disassembler listing is not shown; if
you can’t assembie this one, you don’t
need it!

The sorting algorithm is plain brute-
force; it is desigbed to conserve memory
space, not sorting time. But even so, it
takes much less time to sort a list than it
does to print it. The only tricky feature of
the program is in its allocation of zero-
page memory; in loading, it carefully
avoids wiping out the six bytes that
remember sgmbol-table size and loca-
tion, because it will need them to know
where to work when you hit “Go."”

Figure 3 shows, as an example, the
use of the assembled program on its

MICRO -~ The 6502 Journal
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ERIM, P.O. Box 8618
Ann Arbor, MI 48107

own symbol table. Notice that you don't
have to find and enter the location and
size of the symbol table; the program
finds these from the zero-page by