From the editors of $14.95

A.N.A.L.O.G. Computing

EINELLL

COMPENDIUM

The best ATARI® Home Computer Programs from the first ten issues of A.N.A.L.O.G. Computing Magazine.

_TAB]O O

4

- = . ) § \
o VAR, IR, M, “’q M ”i\ bl

- A «, o, .m, Oy Pl 3«“3‘ vy,

x(4 = é) vg; ,'.4’ ",~~ (‘ ’"" *‘. f\ ﬁ‘ i

T A . ™ T




THE

(IENEALLRS

COMPENDIUM

The best ATARI® Home Computer Programs from the first ten issues of A.N.A.L.O.G. Computing Magazine.

From the editors of
A.N.A.L.O.G Computing

A.N.A.L.O.G Magazine Corp.
Worcester, Massachusetts



This book is dedicated to
our parents.

Copyright © 1983 A.N.A.L.O.G. Computing Corp.
A.N.A.L.O.G. Corp. is in no way affiliated with Atari.

ATARI and 800 are trademarks of Atari, Inc.

All rights reserved.

No part of this publication may be reproduced, in any form or
by any means, without the prior written permission of the
publisher.

Printed in the United States of America
ISBN 0-914177-00-1
10987654321



Table of Contents

INKOHUCHON 5 aivmiins it nmn it i it 68 el s AR e TR S B P e e s s Jon A. Bell
Checksum Programs

] B | = Tom Hudson
DiCHECK 2 . . ittt ettt e Istvan Mohos and Tom Hudson
Programming Utilities

Unleash The Power-of Alari's GPU ... sivismn s sdesssimadiniu im s sivee s saiis sews s Ed Stewart
Console Button SUDTOULING . s siosiienesinmmisiian g i beaas Salbai wis s S8 s mm i g Jerry White
TrapPIng NOURAIRI vavomoawaim i o 8 s e s s s e 1o s ass e S s ons s i Donald B. Wilcox
BassHotes in BASIC: .« « weveisissmisssimismie: se s s s 566055 s e o) s 59 6 s 5 G1s) e om0 s Jerry White
B e B e e e e o o P e e S e e e e e e Jerry White
Variable Lister ... ... i e Tony Messinna
BUNGCTUSIE . 1.0 e 5005105 500850806 500 50808 80000 Sk S S S S S ST s T Tony Messina
SVB/SIAt cimisinsisimisi e s e e S s S R R e R T Robert Hartman
Faster Character DUMPS o i e s e ard s msires s denais @ w sie i arie o7 er i el -e viatse s v wia s Joseph Trem
MUBIPIOCRSSING v arat-atisraisiaosars e iaiasossiasosuts oymouiesaisia o 56 Seaininin /a8 as 308 8818 4 o B8 8 e Mark Chasin
Graphics

GraphiCS 9 GTIA DM . . oottt ettt ettt ettt ieseas s s st asasssasnnsssannssesnnnssnannsenns
CITCIBIDBIMNO: v.oovinomeiscaitio s wopinimminmm vigininam e b SR s B B A Te 8 R T i e R SN A e B RS e
Trangle DOMO: viisivs: soievis iies sl viviel e e/ o s S seevaais 0ol S0 mma s @y ey e e s il i nsis
ARTUSYMDO| PBMIO! .ivisivie s o bds i vie s S s s e e S A e s Craig Weiss
GIAPNICS 1O CTIA DOIMG: s i o5t o e o a0 St e s s s s S s eSS b e e B v e oo it
MOVING: PIAVEIS I BASIE siuiuaiaravosiis s oo 65 aia sy om0 s &0 oy 1550 & [ 5amas 80 v 478555018 Jerry White
UISING IDILIS: 1 s, s oy i o700 7010050 70,8 201 (01011 R S R 1 97 0 81 Joseph Trem
A Graphics: CHppING ROUNNG « s.5 a:swwssimmism osis s imsin s v s sisimn s sisins e asis s o Tom Hudson
3-DGraphsMade Fast and EaSy ... ..ccvuuininniineriinnnenineereeannnnsnannaneeenns Tom Hudson
O OTE LIBING: ..o oo ormvimimimsn i msomsm S im0 o W AR R ST TR AT e ST B A @ A s e
GraphicVIolenGe: v vin iia s ande i i e s psde b Ve W R S S R e el e Tom Hudson
Graphics 11 QTIAPOIMO iy wsiis it e viis s s e s s s e e B e P o S R i E0a e Ea s o aticra
A 1020 Prilter DOMIO «.isivm aivaiicssas b s s vismibiaraoa v /ol ine s s e i i a0 it o v s seia o Tom Hudson
BAND OW DRMION 5 s s i vate s 5o b a0 8 a0 T i R 4 B T G A7 S S A N 0 0
SWIHLDIEIMO. ociviinimaervimmern et sdoress e e i o o016 i 1515 m) 560 05 G780 6551318085 8.8 i B a8 O AT e T L e
S I OWHAKE: DIBTTIG 50w i v s 0 5 5006 0 o B0 6 1 6w o 4
T oln (et o] Lo R BT T 10 o e e i e e e D e e e e Y e ey e
o ey e e AT DU N A e O Y T N i R A A A
Circle Radius Demo. .........c.ccciiimnnnnnnnnnnn o R e
Pretly DBMO oot a7 6 s s s i oo o o oo o e S e e G B D e R 015 ST e S Ao el S S TR e e e &
Alari 1020 PRnter DemOS : «is v snva s s shiimss i s hievmvs sisen s o derma s Tom Hudson
Disk Utilities

DislcFiles: Using NOTE AN POINT ..o ussmsa s sissmasio s e ooos s assssranrs.sysie 5 s s 60 s o Jerry White
DK DI CIONY. DTN -0 o v 5 rmemymriosacinsons v s s s o i i 8 T A 8 A e Tony Messina
BT L osioca 1 mansane i oot st o i o Ay o s @30 gt s e e B e gmror o oo mimtimse e waracmse S e Charles Bachand
The Black Rabbit 2.0 0: sunvvn snisiniieininiiissnasisesee b susvas@eaame Brian Moriarty
Disk:Tool 1, BOV. B i snumsnisssnsmamii s i siars se o s vl b8 L Ao ves Mo v o Tony Messina
Home Utilities and Education

Home Energy ConSumpHOTANBIYSIS oo wses s s ssomesmme s v s e s Joseph E. Harb
0 o [ LB o B m e o e e e e R A R R T e R P R e e R Regena
Entertainment

Motorcycle Maze RIJer. . s sins ivmmaiani sasm i Made wed v o v s Charles Bachand
DINOBatle .. covui 5ivmssinn s s s S s biaais e aie s o e e e Sa e v S B e et e Art V. Cestaro Ill
TIPIE TNOAY DHCO < 5. vorsvviis e suiaminmicia o ois s o 1o10/8:50050 0810 L8 B0 615 60 11 90 9 R ) W R . Michael A. lvins
o Te T o o e R SO T R e O o Dy A S D A A S O o Dan Devos
Color SIotMAChINg . ...ttt ettt eainn e aiaaaaans Micheal A. Ivins
Halls Of The Leprechaun King ......couiiiiiin i iieiinannnn. Keith Evans and Ted Atkinson
53 (0111 (112 1 EP R i R o PSSy R = g PR ¥ Y Stephen Pogatch
Dungeons and Dragons Character Generator. . ............ouiuiiuiiiiiiinnenneinnenennn. Bob Curtin
Dungeons and Dragons Housekeeping 2. . .. ....ooui ittt eeaeenns Bob Curtin
THONAEEISIANG 555 ires 2 o 0 A b S a e T S A s R M T S P N e e s A B Craig Patchett
MERIAG! osiiomisiias sy s s e e a e e s Ve s T s R S e S e s e Rick Messner
Harvey: WallBanger .. o asiss i e es remsss s sosdimassum s s s saiees Charles Bachand

FIFar Upill cvcssansaonans o ssmemiiines s e s e e i e e e s i e A S e S e e Tom Hudson

13
15
16
18
19
20
24
30
31
34

61
63
66
69
75

101
110

117
119
123
126
128
135
140
143
149
158
161
166
175



PAGE 4 THE A.N.A.L.O.G. COMPENDIUM VOL. 1

Introduction

Lee Pappas and Mike DesChenes of Worcester, Massachusetts bought their first Atari home com-
puters in November of 1979. Their first year as Atari owners was spent developing their program-
ming skills, blowing away Zylons, and tearing out their hair because of the lack of support for their
new machines. Where was the information that they (and thousands of other Atari owners) so
desperately needed? From the seeds of this frustration, Atari users groups began sprouting up all
over the country. New Atari owners started pooling their knowledge and linking their collective
consciousness via bulletin board systems. Nevertheless, there was no dedicated publication for
their systems, no single source of information that could link Atari owners together. Lee and Mike
decided to do something about it.

In November of 1980, they started an Atari-only publication called A.N.A.L.O.G. 400/800
Magazine. The first issue was only 40 pages long, and had a modest print run of 4000 copies. Grati-
fyingly, it sold out. Almost three years and 15 issues later, A.N.A.L.O.G Computing has grown to
over 160 pages, with a world-wide distribution of over 80,000 copies — and no end in sight.

With the smaller print runs of the earlier issues, we had virtually no returns. Supplies of back
issues sent out from our editorial offices were quickly exhausted. Reprints were done of issues 2, 3
and 4. These sold out, too. Compounding the problem was the fact that the newcomers to
A.N.A.L.O.G. wanted any and all issues previous to the first one they purchased. The later the
issue, the more back issues they needed. The solution? This book.

The A.N.A.L.O.G. Compendium is not intended as an all-encompassing primer on Atari pro-
gramming. Although many of the programs included here were originally written as tutorials, it was
never our intention to publish a textbook. The A.N.A.L.O.G. Compendium is presented solely
as a collection of programs to benetit those who missed out on our first ten issues. Some of the
programs here have been revised and improved since they originally appeared in the magazine.
We have also included several programs never before published.

Whether you’re interested in utilities, tutorials or games, we hope you enjoy our first book.

Jon A. Bell
Managing Editor
AN.A.L.O.G. Computing
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CHECKSUM PROGRAMS

Important!

All of the programs in The A.N.A.L.O.G. Compendium were listed from working copies of
the program in order to minimize errors. However, there is a strong possibility of readers mis-typing
programs, especially when entering lengthy listings. Before you type in any of these programs, it is
strongly advised that you read pages 7-10. (C:CHECK and D: CHECK 2). These programs will assist
you in checking for typing errors when entering in programs from The A.N.A.L.O.G. Compen-
dium.
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C: CHECK

16 K Cassette

by Istvan Mohos and Tom Hudson

When typing programs into your computer from
the A.N.A.L.O.G. Compendium, there is always
a chance of making a mistake. C:CHECK will help
you find such errors very easily. Type in the accom-
panying program and SAVE it. Follow the instruc-
tions below to check C:CHECK as you would any
other program.

CHECKIing your typing.

1. Type in the program listing from the Com-
pendium. Visually check it for obvious errors
(missing lines, etc ).

2. LIST the program to be checked to
cassette. Use the command:

LIST “*C:»

3. LOAD C:CHECK and RUN it.

4. C:CHECK will ask you if you want the
output to go to the screen or printer. Type S for
screen or P for printer and press RETURN.

5. C:CHECK will ask for an issue number.
For the Compendium, type 99 and press RE-
TURN. If you read A.N.A.L.O.G. Comput-
ing Magazine, you can use C:CHECK to check
the programs in each issue. Just type the issue
number and press RETURN.

6. Position the tape to the beginning of the
program to be checked and press PLAY on the

. program recorder. Press RETURN.

7. C:CHECK will begin reading the program
from tape and generate a checksum table. This
data should match the “CHECKSUM DATA”
printed after the program listing you are
checking. The following example shows how to
check for errors.

Sample Compendium CHECKSUM DATA:

18 DATA 34,455,234,22,55,38,93,45,114,
285,633 ,442,453,23,31,2957

168 DATA 82,94,64,73,347,199,287,84,15
6,368,59,40,98,9,342,2302

318 paTa 65,356,101,25,547

Sample C:CHECK output:

18 DATA 34,455,234,22,55,38,244,45,114
,285,633,442,453,23%,31,3168

168 DATA 82,94,64,73,347,199,287,84,15
6,368,59,40,98,9,342,2302

318 paTa 65,181,34,260

Each line of the program being checked has
its own checksum value. If any characters in the
line are incorrect, the checksum value will be
different from the corresponding value in the
Compendium. The checksum data is set up so that
there are 15 checksum values in each line with the
16th value containing the total of the checksums.

The line number of the checksum line tells which
line number is first in the checksum group. In the
example above, the first line checked in the first
checksum line is 10, and its checksum is 34. The first
line checked in the second checksum line is 160, and
its checksum is 82. The first line checked in the third
checksum line is 310, and its checksum is 65.

Let’s assume the CHECKSUM DATA above was
listed in the Compendium, and you typed in the
program and checked it with C:CHECK.

The first thing to do would be to look at the total
of the values in the first line. This value should be
2957, as shown in the Compendium CHECKSUM
DATA. However, in the results in the C:CHECK
output, the total is 3108. This means that there is an
error in the 15 checksum values in this line. Com-
paring the Compendium checksums to the
C:CHECK output, we find that the seventh check-
sum is 244 in the C:CHECK data, and should be 93.
This means that there is an error in the seventh line
of the program. Note the error and continue
checking. The rest of the line is correct, so we go on
to the second line.

Now we check the total of the second line of
checksum data. The total of 2302 in our C:CHECK
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data matches the total in the Compendium, so we
can go on to the third checksum line.

The third checksum line is different from the
others in that it only checks four lines. This is
because it is at the end of the program, and the pro-
gram did not have an even multiple of 15 lines. The
line is checked the same as the others. As you can see,
the total of the line should be 547, but is only 200 in
the C:CHECK data. Looking at the C:CHECK
output, you will notice that there is one less check-
sum value (the 356 in the Compendium checksum
data). This means that the first line in the program
after line 310 is missing. The last checksum in this
line is also incorrect. It isa 34 and should be 25. This
means that the third line after line 310 in the pro-
gram is incorrect.

To summarize, there were 3 errors in the program
we checked. Two errors were caused by mistakes in
the lines, and a third appeared because a whole line
was missing.

...Once you have noted all errors, type NEW and

press RETURN. This erases the C:CHECK

Program. Next, bring the program being checked

into memory by positioning the tape and typing:
ENTER “C:”

If the program had errors, correct the lines in
error. If there were no errors, the program is correct
aud ready to run. O

168 REM d;{d4¢ DEBUGGING aTID

BY TSTUAGN MOHNS
118 REM UERSION 2?2 MODS AND CASSETTE
128 REM UERSION BY TOM HUDSONM
138 GRAPHICS 8:? :? "This run will LIS
T data statements ta the screen or

printer."
148 ? :7 "This DATA is created by eval
uat:ng each character of a user pra

gr LI5Ted to tape.':?

150 DIN NUTS(1),T5(128), rﬂS(l)

168 7 "QUTPUT To REEM OR INTER";: X

NPUT OQUTS:IF outs{s aAND UT$<)"P' T

HER 168

178 IF OUTS="S5'"" THEN OPEN 1#2,8,0,"F:":

GOTO 288

i88_CLOSE #7:7 "[JREADY PRINTER AND PRE

55 [T ; : INPUT CRS

198 TRAP 186:0PEN 11272,8,6,"pP:"

208 2 :7 “ENTER ISSUE NUMBER'™;:TRAP 28

A:TINPUT TSSUE

219 7 7 “READY TaPE auo PRESS (3T
:OPEN #11,4,06,"C:":7? :7?

229 Z=8: LIHECUHNT Z:PLIN=Z:X=2

2I8 TRAP I40:INPUT #1,I5:LINECOUNT=LIN

ECOUNT+1: LI!HH_UOL(IS(i 513

248 NLCK=NLCK+1:TF NLCKS1 aND NLCK{16

THEN 298

258 TF LINECOUMT=1 THEN 286

268 7 #H2:T0TAL:NLCK=1

278 TIF DUTS""S" THEN PLTN-=PLIN+1:TF PL

IN=18 THEN 7 "PRESS [{3f![:{])] T0O CONTINUE

::INPUT CRS:PLINZH

280 TOTAL=Z:? #2;LINUM;'" DATA *;

290 CHKSUM=Z:IF ISSUE>9 THEN =2

288 FOR I=1 TO LENCIS) :PRODUCT=XK¥ASC(T

SCI,I)) :CHKSUM=CHKSUM+PRODUCT : X=X+1:1IF

X=4 THEN H=1

3180 NEXT T:CHKSUM=CHKSUM+H%1{S5:X=-X+1:T

F X=4 THEN X=1

¥29 CHKSUM-CHKSUM—-10AG¥TINT (CHKSUIM/ 1880

axgn; #n2; CHKSHH'“,";:TOTOL TOTAL4CHKSU
I48 CLBSE ul IF LINECOUNT=Z THEN 378
I58 7 #2;70T4L

368 CLOSE H#2:END

378 7 YRJ":? “"Your typed-in program wa
s not properlylLISTed to tape."

iga ? :7 "Please LIST your program to
tape, thenRUN *;CHRS(3I4) ;""CHECK";CHRS(
343 ;" again,.":CLOSE #2:CLR :END

CHECKSUM DATA
(See pgs. 7-10)
188 pava 198,759,11,135,191,594,198,88
6,763,467, 931 lﬂﬁ 455 572 197 5257

758 DATA 754 922 11 168 375 783 304,25
9,534,890, 875, 136 ?32 351 7114
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D:CHECK 2

16K Disk
by Istvan Mohos and Tom Hudson

When typing programs into your computer from
the A.N.A.L.O.G. Compendium, there is always
a chance of making a mistake. D:CHECK2 will help
you find such errors very easily. Type in the accom-
panying program and SAVE it. Follow the instruc-
tions below to check D:CHECK2 as you would any

other program.

CHECKIing your typing.

1. Type in the program listing from the Com-
pendium. Visually check it for obvious errors
(missing lines, etc.).

2. LIST the program to be checked to disk.
Use the command:

LIST “D:progname"’

3. LOAD D:CHECK2 and RUN it.

4. D:CHECK will ask for a filename. Re-
spond:

D:progname

and press RETURN.

5. D:CHECK2 will ask for an issue number.
For the Compendium, type 99 and press RE-
TURN. If you read A.N.A.L.O.G. Comput-
ing Magazine, you can use D:CHECK2 to
check the programs in each issue. Just type the
issue number and press RETURN.

6. D:CHECK2 will execute. The screen will
go black in order to speed up the program.

7. When D:CHECK?2 finishes, it will display
final instructions. At this time you should type
NEW and press RETURN.

8. When D:CHECK2 executed, it created a
BASIC file on disk called BUG. ENTER it into
your computer with the command:

ENTER “D:BUG”

This file should match the “CHECKSUM
DATA" printed after the program listing you are
checking. The following example shows how to
check for errors.

Sample Compendium CHECKSUM DATA:

18 DATA 34,455 234, zz 55,38,93,45,114,

285,633 ,442,453,2 .295

168 DaTA 82,34, §33 5: $47,199,267,84,15
59,408,98.9, 342

3ia nﬁra 65, 356 101 is 547

Sample “D:BUG” CHECKSUM DATA:

18 DATA 34,455,234,22, 55, 18,244, 45, 114
285 x §,31, 3108

isl 6 64 4i 2%, 347ixss.za7.04.15
Sie" itn 55 1:1 ia.zi-

Each line of the program being checked has its
own checksum value. If any characters in the line are
incorrect, the checksum value will be different from
the corresponding value in the Compendium. The
checksum data is set up so that there are 15 check-
sum values in each line with the 16th value contain-
ing the total of the checksums.

The line number of the checksum line tells which
line number is first in the checksum group. In the
example above, the first line checked in the first
checksum line is 10, and its checksum is 34. The first
line checked in the second checksum line is 160, and
its checksum is 82. The first line checked in the third
checksum line is 310, and its checksum is 65.

Let’s assume the CHECKSUM DATA above was
listed in the Compendium, and you typed in the
program and checked it with D:CHECK2.

The first thing to do would be to look at the total
of the values in the first line. This value should be
2957, as shown in the Compendium CHECKSUM
DATA. However, in the results in the BUG file, the
total is 3108. This means that there is an error in the
15 checksum values in this line. Comparing the
Compendium checksums to the BUG checksums,
we find that the seventh checksum is 244 in the BUG
data, and should be 93. This means that there is an
error in the seventh line of the program. Note the
error and continue checking. The rest of the line is
correct, so we go on to the second line.

Now we check the total of the second line of
checksum data. The total of 2302 in our BUG file
matches the total in the Compendium, so we can go
on to the third checksum line.

The third checksum line is different from the
others in that it only checks four lines. This is
because it is at the end of the program, and the pro-
gram did not have an even multiple of 15 lines. The
line is checked the same as the others. As you can see,
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the total of the line should be 547, but is only 200 in
the BUG file. Looking at the BUG file, you will
notice that there is one less checksum value (the 356
in the Compendium checksum data). This means
that the first line in the program after line 310 is
missing. The last checksum in this line is also incor-
rect. It is a 34 and should be 25. This means that the
third line after line 310 in the program is incorrect.

To summarize, there were 3 errors in the program
we checked. Two errors were caused by mistakes in
the lines, and a third appeared because a whole line
was missing.

Once you have noted all errors, type NEW and
press RETURN. This erases the D:CHECK2
program. Next, bring the program being checked
into memory by typing:

ENTER “D:progname”

If the program had errors, correct the lines in
error. If there were no errors, the program is correct
and ready to run. O

18 REM M43 DEBUGGING ATD
RY TSTUAN MNHOS

28 REM UERSTON 2 MODS BY TOM HIDSON

I8 GRAPHICS 8:7 :7?7 “"This run will LIST
data statements with the nawme: [3
, To the disk."

48 7 :? “The [JI[§ PATA i5 created by ev
aluating each character of a user prog
ram, LISTed to disk.":?

58 DIM FIS(15)
g¥961055 #1:7 "ENTER FILENGME™; : INPUT
78 PIK=PEEK(559):7=0:RFM

88 ? :7 “ENTER ISSUE WNUMBER'";:TRaP 8a:
INPUT TISSUE
98 TRAP 60:0PEN 11,4,8,FIS

168 ON X GOTOD 180,288

118 7 Y“"K":? UDISABLING SCREEN...STAND
BY...":FOR T=1 TO0 80A6:NEXT T:POKE 559,
Z:REM debug before poking

1720 LINECOUNT=Z:DIM IS5(126)
13I8 TRAP 158:INPUT BL1:TIS:LINECOUNT=LIN
ECOUNT+1

148 GOTD 130

158 CLOSE HB1:0=-INTC(LINECOUNT/15)Y:DTM C
(LINECOUNT)Y ,R{Q2 ,55(5):TF tLI!ECﬂUNT rd
OR TI5=""m) THEN 330
168 IF ASC(TI5¢1,132<{48 OR ASC(TIS(1,1))
»57 THEN 538
178 X=1:G0T7T0 98
188 RANGE=Z:LINE=Z:FOR I=1 70 5:55(1I.1I
=" MINEXRT I
198 COUNT=Z
280 INPUT #1:IS:T=1:COUNT=COUNT+1
218 IF IS(T, T)()" * THEN SS5(T,T)=ISC(T,
TI2T=T+HL: GDTU 218
220 tINE:UﬂL(SS!
238 R(RANGE)IZLINE:RAONGEZRANGF+1
248 TRAP 270:INPUT B1;15
250 COUNT=COUNT+1:IF COUNT=15 THEN 198
7268 GOTO 240
278 CLOSE #1:X=2:6070 98
288 FOR I=1 TO LINECOUNT:CHECKSUM=Z
298 GET #1,NUMBER:PRODUCT=X*NUMBER : CHE
E:SEH%CHECKSUH+PRBDUCT:R:K+l:IF K=4 TH
J08 IF NUMBER=155 THEN 320
Ii8 GOTO Z9aA
128 CHECKSUM=CHECKSUM-1880%INT (CHECKSU
E/%BBG):C(I):CHECKSUH:IF ISSUE>9 THEN
338 NEXT I
48 CLOSE H#1:0PEN #21,8,08,"D:8UG":LINE=
R(Z):TTEM=7

358 COUNT=15:TOTAL=Z:IF LINECOUNT{15 T
HEN COUNTZ-LINECOUNT

368 PRINT 2t1;LINE;" Dava ';

278 FOR I=1 TO COUNT:DATUMZC CISHITEM+T
L‘EgigTInl ;DATUM; ™, : TOTAL=TOTAL+DATU

3188 PRINT #i;T0TAL

98 ITEH:ITEN+1 LINECOUNTZLINECOUNT-15

:IF LINECOUNT{1 THEN 470

480 LINE=RC(ITEM)

418 GOTO I59

4728 CILOSE #1:POKE 559,PIK

430 ? "KjTo check EME data against pri

nted data statements, type NEW. Th

en type:"

448 27 "ENTER ";CHRS{(34) :"0:BUGHAINTI] .
Type LIST after the

READY prompt."

458 7 :7 "The line number of each data
statementcoincides with the first 1in

e 0f the"

468 ? “"user program which the data sta
tement evaluates."

478 ? "Mumbers within fach data statem
ent represent consecutive lines of
the User program."

488 ? "The last number is the total."

498 ? :7 "Cherk tThe number of eac

h state- mwment against the printed ver

sion;"

5088 ? "only in case of a discrepancy <

heck 23ach number in the data stateme

nt."

o ne WSS " EMTER MERRSCRISTIG!

ng e bugs,. en s H

your pro g TRTIE"

528 7 "to make the corrections,":END

538 POKE 559,PIK:? "K[":? "“Your typed-
1nkprogr3n uas not properiyLISTed to d

is

548 ? :? YPlease LIST your program to

disk, thenRUN ";CHRS(34);:"D:CHECK";CHR

$€34) ;" again.":CLR :END

CHECKSUM DATA
(See pgs. 7-10)

18 DATA 44,815,767,524,686,389,806,850
,86,721,921,593,591,704,974,9471

168 pATA 482,125,3895,696,567,797,442,5
61,2308,89,717,216,943%,541,299,7094

216 pafo 719,%711,%41,427,%44,435,288,5
84,553,441,711,499,8083,322,515,7993
460 DAaTa 246,684,406,232,123,700,480,7
74,500,4145
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UNLEASH THE POWER
OF ATARI’s CPU

by Ed Stewart

Would you like to get as much as a 30% increase in
speed from your ATARI 6502 CPU? Would you
also like to get this benefit without any additional
capital expense? If your answer is no, you probably
don’t like apple pie, either. ..but if your answer is
yes, read on, and I will tell you how to accomplish
such a feat with one simple BASIC POKE in the right
place.

First, a little background information about one
of the many things going on inside your ATARI
computer. The particular thing that I want you to
know about is how display information reaches your
TV screen. There is a hardware chip called ANTIC
that has most of the responsibility for seeing that the
display gets to your TV screen. ANTIC does this by
operating independently from the main 6502 CPU
in your computer. ANTIC is, in fact, a primitive
CPU in its own right. It executes a program which is
located in RAM, just as the 6502 executes a program
in RAM or ROM. We can therefore call the ATARI a
multiprocessing computer, since more than one
CPU may be active at any time.

A peculiar and somewhat unfortunate thing hap-
pens when a multiprocessing system such as the
ATARI is actively executing instructions — both
CPUs desire access to memory simultaneously. The
two CPUs cannot both access memory at the same
time, so one must wait until the other completes its
access request. This memory access conflict is
common to all computers containing more than one
CPU — from micros to macros — and is generally
not something to be concerned about.

The ANTIC chip fetches its data from memory
using a technique called “Direct Memory Access’’ or
DMA. Whenever this memory fetch is occurring,
the 6502 is temporarily halted. DMA is said to be
“stealing’” a portion of the computer’s available
time, called a cycle. There are 1,789,790 cycles of
computer time available per second. If DM A had not
“stolen’’ that cycle of computer time, the 6502

would not have been halted and, therefore, would
have finished its program instructions sooner. It is
only logical to conclude that the more this DMA ac-
tivity occurs on behalf of the ANTIC chip, the more
our 6502 will be slowed down.

The ANTIC chipre-displays the entire TV display
60 times each second. During this period, many
computer cycles are stolen from the 6502. During
each of these 60 times, the ANTIC chip also “inter-
rupts”’ the 6502 and causes it to perform such tasks
as updating various software timers and reading
game controllers (joysticks and paddles). When the
6502 finishes what it must do in response to the
ANTIC “‘interrupt,” it may continue with what it
was doing previous to being sidetracked by ANTIC.
You should be getting the picture by now that, al-
though ANTIC is indispensable, it causes a slow-
down in the 6502 CPU. But how much?

I wrote a simple BASIC program for my ATARI
800 in an attempt to answer this question. A
FOR/NEXT loop was executed 100,000 times with
no intervening statements as follows:

28 FOR I=1 TO 180088:NEXT I

The first thing to measure was how long this loop
executes with no ANTIC DMA active. A POKE
559,0 turned DMA off, and the TV screen went
black. A POKE 559,34 turned DMA back on, and
the original display was restored. The FOR/NEXT
loop was executed in graphics modes 0-8 with DMA
active, and the executive times were observed as
shown in Table 1. The execution times with DMA
increased from as little as 10% for graphics 3 to as
much as 47% for graphics 8.

It is easy to see that — if you do a lot of number
crunching and you don’t need the TV screen, soft-
ware timers or game controllers — then turn off the
ANTIC DMA for a while, and you’ll get your answer
back sooner. It is also apparent from the chart below
that your programs will execute faster if you are
using graphics modes 3, 4, or 5.
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I hope you have learned a little bit more about the
ATARI computer and how the ANTIC DMA inter-
feres with the 6502 CPU. You may someday be able
to leash that latent power within during a computer
chess tournament, and — when someone asks how
in the world you did it — you can smile and say, ““‘me

and my DMA.” O

GRAPHICS EXECUTION % INCREASE

MODE SECONDS (over no-DMA)
NO DMA 148
GRAPHICS 0 216 46
GRAPHICS 1 188 27
GRAPHICS 2 186 26
GRAPHICS 3 163 10
GRAPHICS 4 164 11
GRAPHICS 5 167 13
GRAPHICS 6 173 17
GRAPHICS 7 185 25
GRAPHICS 8 218 47

Graphics 9 GTIA Demo

=E= GRAPHICS 9 &TIA DEMO (OVAL)

GRAPHICS 9
C=8:SETCOLOR 4,C,0
FOR X=@ T0 33

FOR Y=0 TO0 9

S
78 XM=39-K:YH=95-Y:COLOR INT (SQR CRIBEHM

+YMRYID /6. 5)

88 PLOT X,Y

98 PLOT 79-X,Y

108 PLOT X,191-Y
=%, 191-v

PLOT 7
NEXT ¥

NEXT X
C=C#1:IF C>15 THEN C=@
SETCOLOR 4,C,0

FOR TIME=1 TO S00:NEXT TIME

GOTO 148

CHECKSUM DATA
(See pgs. 7-10)
18 DATA 682,253,174,886,29%8

7.923,418,747,766,767,154,4
160 DATA 433,716,1149

)

293,938,61
4,8402

(
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CONSOLEBUTTON
SUBROUTINE

16K Cassette or Disk
by Jerry White

The ATARI BASIC Reference Manual describes
decimal location 53279 as “Console switches” (bit
2= Option; bit 1= Select; bit 0= Start. POKE
53279,0 before reading. 0= switch pressed).

The would-be BASIC programmer has got to be a
bit confused after reading the above. In BASIC, you
normally don’t think about bit settings, and the
beginner has a long way to go before he or she will
have to worry about such things.

The point is that a BASIC PEEK (53279) will tell
you which console buttons, if any, are pressed. You
can see how pressing one or more buttons changes
the value of that location with a one-line program.
Enter line 10 below, then type RUN and RETURN.
Watch the screen as you press the various console
buttons, then press BREAK to abort.

18 PRINT PEEK(53279):GOT0 18

Now for a somewhat more useful demonstration,
enter the CONSOLE BUTTON SUBROUTINE.
Note that although it is a subroutine, it has been set
up so that it will run withoutany additional code. Of
course, you could access it from your own program
with a GOTO 30000.

This routine provides the user with three options.
It will allow you to RERUN THIS PROGRAM (the
program currently in RAM), RETURN TO BASIC
(which is a fancy way to say END), or RUN A
MENU PROGRAM from diskette. Naturally, you
could change these options to whatever your own
program requires. The START button is used to
execute the option that is currently displayed, using
inverse video. Pressing the OPTION or SELECT
buttons will change the previously highlighted op-
tion back to normal video and highlight the next op-
tion. When the desired option is highlighted, the
START button is used to say “DO IT.”

Since this is a routine you will modify and include
in many of your own programs, it should be LISTed
onto cassette (LIST “C:”) or disk (LIST “D:
BUTTON. LST,” 30000, 30170). When you
want to include it as part of your own program
currently in RAM, ENTER “C”: from cassette or
ENTER “D: BUTTON. LST” from disk. O

@ REM CONSOLE BUTTON SUBROUTINE

1 REM BY JERRY HHI'I'E 6/5/82

d.1:0:1:] GlmPHICS :POKE 752,1:POKE 718.4

8:POKE 82, PBKE 281, 3

Jeeie ? "I&&i lise the or
button to":? :7 h:ghlnght your cho:

ce below, then "

30828 ? :7 ") press the button."™
:FOR ME=8 TO 8:POKE 53279 :NEXT ME:G
0SUB I0180@:SEL=-11

30838 POSITION SEL,SEL:7 "IN, ENE:FS-IRS

ROGRAME

ﬁg:l-g I!IIITIJI“PEEK (53279):IF BUTTON=7 T
38058 cnsun 30140:IF CHOICE=6 THEN 381

3!060 SEL=SEL+2:IF SEL>15 THEN SEL=11:
GOSUB 3I9108:G0T0 6636

368878 IF SEL=13 THEN GOSUB 38166:P0SIT
ION 11,5EL:? "[RNCTIRONTE{E":G0T0 36

e40

38888 IF SEL=15 THEN GOSUB 38100:P05I7
:g:all,SEL:? ERUN MENLU PROGRAMSH AN LI
38098 GOTO lee4e

38186 POSITION 11,11:7 "RERLUN THIS PRO
GRAM":? :? ,“RETURN TO BASIC":? :7 ,"R
UN MENU PROGRAM':RETURN

36118 TRAP JB000:POKE 201,18:IF SEL-1S
THEN 7 "K"“:? :7 “Ll'.lﬁDIIE MENU":RUN *
D:MENU":TRAP 40088

38128 IF SEL=13 THEN GRAPHICS 8:7 :7 "
==SIC":? "IS";:POKE 752,8:TRAP 40000:E

381368 TRAP 48080:RLUN

38148 GOSUB 3@17e

38158 CHOICE=BUTTON: BllTTﬂN PEEK (532793)
:IF BUTTONC>7 THEN 3815

38168 GOSUB 3I8i178: RETI.III

38178 FOR ME-@ TO 8:POKE 53279,ME:NEXT
ME : RETURN

®
CHECKSUM DATA
(See pgs. 7-10)

8 DATA 874,802,472,699,670,842, 127 197
,5608,185, 623 205 215 413 935 781
38136 paTa 746 141 237 526 717 2367
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TRAPPING YOUR ATARI

by Donald B. Wilcox

It is often frustrating to be forced to restart a
program because an inadvertent error caused the
program to crash. ATARI BASIC provides a special
word — TRAP — that often can be used to preventa
program from ending before intended. Many errors
are subject to automatic correction or compensation
through a little extra effort on the part of the pro-
grammer.

If you are not yet familiar with the TRAP state-
ment, the following examples show how to use it to
detect INPUT errors. These occur when the user of a
program types invalid values into a numeric vari-

able.

18 INPUT X
28 PRINT X
38 GOTO0 16

In the above listing, typing a non-numeric re-
sponse to the INPUT statement in line 10 (such as
accidentally pressing return with no number en-
tered) will result in an “ERROR-8 AT LINE 10”
message. By adding a TRAP statement, this problem
can be avoided completely.

18 TRAP 18:INPUT X
20 PRINT X
I8 GOTO i@

In the slightly modified example above, if an input
error occurs, the TRAP statement will catch the
error and go back to line 10 to try the INPUT again.

After perusal of these five examples, you should
be able to understand how to make your programs
less vulnerable to errors that prematurely end your
program.

Listing 1 — If you mistakenly create a new
file using a file name that already exists, you will
destroy the already existing file. No error message
will warn you of the impending disaster. Listing
1 will prevent this.

Listing 2 — If you try to OPEN a non-
existent file, you will get an error message 170 and

your program will crash. This can be prevented by
using Listing 2.

Listing 3 — If you try to input data from

a disk file beyond the end-of-file, you will get
an error message 136, and your program will termi-
nate. You may not always know beforehand where
the file data ends, so an automatic end-of-file trap
can be programmed easily to prevent the error. List-
ing 3 solves this problem.
Listing 4 — You forgot to turn on your printer
or interface unit and get error message #138.
If you attempt to use the Continue command
after you turn on the correct unit, your program will
continue beginning at the line number that follows
the line that caused the error. Often this can create
erroneous results (not always detected), because the
instructions on the line that caused the error may not
have been executed correctly before the error.

Listing 5 — You are reading in data with a
READ statement and you do not want to use an
end-of-data dummy value as a flag, nor do you want
to count the entries to determine when all the data
has been read. Listing 5 demonstrates a simple
method to prevent error #6 (Out Of Data) from
prematurely terminating your program.

Finally, for those of you who are relatively new to
ATARI BASIC, there are several locations (ad-
dresses) that you may PEEK to find out which error
occurred and which line caused the error. Location
195 contains the error number. Locations 186 and
187 contain the line number where the error
occurred, low byte, high byte, respectively. To dis-
play this information on your screen, use the fol-
lowing statements:

18 REM DISPLAY ERROR NUMBER

280 REM AND LINE NUMBER OF ERROR

30 PRINT PEEK(195);" AT LINE ";PEEK({18
6)+PEEK(187) %256
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Listing 1.

é::nz "K":CLR :REM CLEAR SCREEN AND VA
iie HEIl PREVENT ERASURE OF PROGRAM ALR
EADY STORED ON DISK

Eg. DIM ATRAPS(6) ,AS5(124) ,NAMES (8) ,FIL

i3e REH SET UP DISK SUFFIX 'D:" FOR FI
LE NAME. IOCB IS FILECDEVICE) NUMBER
148 FILES="D:":IOCB=2:IN=4:GNU=8

158 REM GNU=8 IS5 THE OUTPUT MODE

168 SET=160:CLOSE #IOCB:IF ATRAPS="SPR
LUNG' THEN PRINT * FILE NAME DIDP NOT PR
EVIOUSLY EXIST":GOTO 288

178 TRAP SET:PRINT "ENTER FILE NAME"
188 INPUT NAMES: FILE$(3)‘lﬁﬂE$ ATRAPS=
"SPRUNG™ :0PEN B#IOCB,IN,®,FILE

198 PRINT FILES;" ALREADY EKISTS“" U
i;aﬂ DIFFERENT NAME":CLOSE #IOCB:GOTO

288 OPEN HIOCB,GNU,8,FILES
218 PRINT FILE%‘" IIPEIED SUCCESSFULLY"
228 CLOSE RIOCB

®
Listing 2.

188 PRINT "R":CLR :REN CLEAR SCREEN AN

D VARIABLES

118 DIM ATRAPS(6) ,NAMES (5) ,FILES (8)

12€ REM SET UP DISK SUFFIX FOR FILE NA

ME. IOCB IF THE FILE(DEVICE) NUMBER.
IN=4 IS5 THE INPUT MODE

138 FILES="D:":I0CB=2:IN=4

148 REM WRITE ERROR IF TRAP IS5 SPRUNG.
IT IS GOOD PRACTICE TO0 CLOSE FILES T

0 PREVENT ERROR #1129 IF YOU LOOP BACK

156 REM T0 A PREVIOUS PART OF YOUR PRO

GRAM THAT OPENS A FILE.

168 SET=168:CLOSE #IOCB

178 IF ATRAPS="SPRUNG'" THEN ? "ERROR 1

78, FILE ";FILES;" NON-EXISTANT":FOR D

=1 T0 18@0:NEXT D:GOTO 180

188 REM KEEPS MESSAGE ON SCREEN TEMPOR

ﬁg%lﬁzagﬁl’ﬂﬂE RETURNING TO BEGIMNNING OF

198 TRAP SET:PRINT “TYPE IN FILE NAME"
:PRINT "DO NOT INCLUDE °*D:' PREFIX":IN
PUT NAMES

288 FILES(3)=NAMES:REM CONCATENATES FI
LE NAMNE ONTO DEVICE PREFIX °'D:°®

218 ATRAPS="SPRUNG"

228 REM IF THE °'OPEN' STATEMENT WORKS,
MWE HAVE 4 VALID FILE MAME ALREADY STO
RED ON DISK READY Fon INPUT

238 OPEN #IOCB,IN,8,FILES

Z48 PI!IIT “FILE “'FII.ES:" OPENED SUCCE
SSFULLY

2508 ansa #I0CB

®
Listing 3.

;osnsuur "K":CLR :REM CLEAR SCREEN AN

118 REM CﬁTCI‘I END-OF-FILE ERROR

é%ﬂt DIM ATRAPS(6),A5(124) ,NAMES (8) ,FIL

138 FII.ESz“D:“:IGCBZZ:IIZ4:GII.I=8

148 REM 'D:' IS FILE WNAME PREFIX. 1IN=

4 IS INPUT MODE. GNLU=8 IS OUTPUT MODE

. IOCB IS5 DEVICE(FILE) NUMBER

150 REM FIRST MWE MUST CREATE A FILE AN
PUT SOME DATA IM IT BEFORE TRYING TO
I!EMb THE DaTA.

160 PRINT "ENTER A FILE NaME" :PRINT "D
0 _KOT INCLUDE THE 'D:°" PREFIX"

178 INPUT MAMES:FILES(I)=NAMES:REM CON

CATENATES PREFIX AND FILE MAME

186 OPEN HIOCB,GNU,8,FILES

198 REM MRITE DATA BITO FILE.

2806 PRINT #IOCB;'FIRST"

218 PRINT H#IOCB;"SECOND"

228 PRINT HIOCB;"LAST"

238 CLOSE HMIOCB:REM IT IS GOOD PRACTIC

E TO KEEP a FILE CLOSED WHEN NOT USED

248 REM FAILURE TO PROPERLY CLOSE A FI

LE CAN CAUSE IT TO BE LOST

258 REM

268 REM READY TO READ THE FILE

270 OPEN_RIOCB,IN,8,FILES

288 SET=318:TRAP SE

2908 REM READ DATA FROM FILE AND PRINT

EACH VALUE A5 IT IS READ

3868 INPUT HIOCB,AS:PRINT A$:GOTO 290

318 PRINT "FINISHED READING FILE SLCCE

SSFULLY":CLOSE #IOCB

328 REM DELETE LIME 288 AND YOU MWILL &

ET AN ERROR MESSAGE 136 (END OF FILE)

Listing 4.

188 PRINT "R":CLR :REM CLEAR SCREEN AN
D VARIABLES
118 REM CATCH DEVICE TIMEOUT ERROR 2t 1

128 RENM YOU FDRGBT TO TURN ON AN INPUT
OR OUTPUT DEVIC

138 DIM ﬁTRﬁPS(E)

140 SET=140:IF ATRAPS="CAUGHT" THEN PR
INT "TURN ON I/0 DEVICE"™

158 TRAP SET:ATRAPS="CAUGHT"

168 LPRINT "PROGRAM RAN SUCCESSFULLY"™

178 REM RUN THIS PROGRAM MITH PRINTER

TURNED ON AND OFF

188 REM CHANGE LINE 168 TO USE DISK, I
NTERFACE, OR SOME OTHET I/0 DEVICE

Listing 5.

188 PRINT "K":CLR :REM CLEAR SCREEN AN
D VARIABLES

léanREﬂugEﬁo DATA AND TRAP OUT-OF-DATA
128 SET=140:TRAP SET:REM DELETE THIS L
INE AND ERROR 116 WILL OCCLR

138 READ N:PRINT MN:GOTO 138

148 PRINT "FINISHED READING DATA™

158 paThA 20,4,156,83,12
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BASSNOTES IN BASIC

16K Cassette or Disk

by Jerry White

Those of you who have written music using
ATARI BASIC may have noticed that even the
lowest note available in distortion level 10 is not
really a low bass note.

The secret to getting a deep, rich bass note is to use
distortion level 12. The BASIC program called Bass-
note will display the notes and pitch numbers for
two octaves of low bass notes.

[t will also play the deep bass introduction to the
theme from Barney Miller. While doing this, the
sound commands used will be displayed on your
screen. [J

éﬂ REM BASSNOTE TUTORIAL BY JERRY MHIT

728 7

38 GOSUB 290:GOSUB 198:GOT0 168

46 SOUND 8,0,8,8:READ PITCH:D=12:VU=14:
SETCOLOR 2,PITCH,®:50UND ©,PITCH,D,U
58 POSITION 18,28:7 “ SOUND @,":PITCH
ll "ae D.li "M UI’I IllnETnn"

60 FOR HOLD=1 TO 280:NEXT HOLD:SOUND @
,8,8,8:PITCH=0:D=0:U=8:GOSUB 50:RETURN
70 FOR HOLD=1 TO 5@:MEXT HOLD:RETURN
88 FOR HOLD=1 TO 25:NEXT HOLD:SOUND @,
8,0,8:RETURN

98 DATA 102 99,85.82,75.72,67,67,60,57
,68,67,75,67,5 0.75

100 POk TIMEZ1 T0 300318 40:GOSUB 66:
GOSUB 6@

118 GOSUB 40:GOSUB 70:GOSUB 48:GOSUB 7

120 GOSUB 40:GOSUB 60:GOSUB 68

138 GOSUB 40:GOSUB 78:GOSUB 48:GOSUB 7

148 GOSUB 48:GOSUB 60:GOSUB 69

158 FOR QUARTERNOTE=1 TO 8:GOSUB 48:60

SUB 78:NEXT QUARTERNOTE

168 GOSUB 40:GOSUB 88:GOSUB 48:GOSUB 8

170 GOSUB 40:GOSUB BO:RESTORE :NEXT TI
%ng Esgrone :GOSUB 48:GOSUB 60:POKE 75
190°7 :2 ," PITCH = NOTE":GOSUB 310

280 7 17 f25ZE","27=D8","28=D ","'Ie=CH

218 ? *"31-=C ","33I=B ","3I6=AQ","3I7=4 "
228 7?7 '"48:= Gﬁ" "42-6 ", ,""45=F#","48=F "
238 7 “S1=EF ", L 155= Dﬂ" "s7-D “,"68=Cu"
248 7 "63I=C ",“6?:8 ","?ZZﬁR","?SIﬁ o
258 7 “'82=Gn',"85=G ",'"90=Fu","97=F
260 7 "“182-E":GOSUB 318

g;g :?. :?7 " THE ATARI BASIC SOLUND COMM

28@ 7?7 17 ""SOLUND VOICE,PITCH,DISTORTION
»VOLUME" :GOSUB 31@:RETURN

238 GRAPHICS @:POKE 752,1:G05UB 310:7
THE THEME FROM BMIHE? MILLER"

388 7 :7 "BASSNOTES USING SOLUND DISTOR

TION 12":GOSUB 3I108:RETURN

318 FOR CTRLR=2 TO 36:7 *"="; :NEXT CTRL

R:RETURN
328 REM !ﬁ*ﬂlﬂmﬂm
338 REM * D=DISTORTION V=VOLUME *

340 REM * GOSI.IB 58 FOR MWHOLE NOTE *
350 REM * GOSUB 78 FOR QUARTER NOTE ¥
360 REM ¥ GOSUB 86 FOR EIGHTH NOTE ¥
ggg §E= * GOSUB 788 TO DRAW A LINE *

FIHHEEHHEEEHEOEHOOHOOH00O00O0EE

CHECKSUM DATA
(See pgs. 7-10)

10 DATA 785,653,272,597,653,822,191,72
(817,79, 221,55, 227, 557,6431
DATA 242,874,327 6 ix 988,40, 41
32 89, 591,754,59,85 692, 3514
Ségszara 45,788,982, 780, 31,927,785, 886
r
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AUDCTL DEMO

16 K Cassette or Disk
by Jerry White

AUDCTL is an abbreviation for AUDIO
CONTROL, and a label given to decimal location
53768. For those interested in reading up on the
functions of the various sound registers, I strongly
recommend that you read the SOUND chapter in
De Re ATARI about three times, and that you try
the little demonstration routines supplied.

For those who don’t really care to know why
things happen, but like to take advantage of the
amazing range of sound effects that are available
from BASIC, 1 submit the following little demo
program. In a nutshell, POKE commands into deci-
mal locations 53760 through 53767 are used to create
a full C major chord. To further enhance the
effect of this program, we slide up to the higher C
note in line 180.

At the prompt, you may enter a value which will
be POKEd into decimal location 53768. Start by
entering zero, so you can hear the effect with no
distortion before we begin experimenting. By enter-
ing other values from 1 to 255, you will notice some
strange sounds coming from your TV speaker.

There is probably no better way to learn how to
create sound effects than by trial and error. Hope-

fully, this little demonstration will provide some
food for thought. O

1@ GOSUB 1S@:REM ALUDCTL DEMO BY JERRY

HWHITE 6/2/82

280 FOR OFF=8 TO I:S5SOLUND OFF,8,0,8:NEXT
OFF:REM TURN OFF ALL SOLUNDS

I8 ? :? “ENTER A NUMBER BETHWEEN @ AND"
:? "255 THEN PRESS [[SMILL;

48 POKE 764,255:TRAP 38:INPUT NUMBER
58 NUMBER=INT{NMUMBER) :IF NUMBER<{® OR N
UMBER> 255 THEN 38

68 POKE 53768,243:POKE 53762,81:POKE 5
3764,96:POKE 53766,121:REM C MAJOR

78 FOR X=53761 TO 53767 STEP 2:POKE X,
162 :NEXT K

agagfu DISTORTION=18 VOLUME=2 (18¥%16%2
9@ POKE 53768, NUMBER:REM AUDCTL

168 FOR X=243 T0 68 STEP -1:POKE 53760
H:INEXT X:REM SLIDE SOUND

118 ? :7? *PRESS [@8 TO0 END":? "PRESS A
NOTHER KEY TO CONTINUE':POKE 764,255
128 KEY-PEEK(764):IF KEY=28 THEN POKE
82,2:7 :?7 "“BASIC':? "“IS5";:END

138 IF KEY<{>255 OR PEEK(532793¢(>7 THEN

20

ll(ég GOTO 120:REM WHATCHA MWANT? PRESSA
L

156 GRAPHICS O:SETCOLOR 2,9,8:POKE 82,

5:?7 :REM CLEAR SCREEN/LEFT MARGIN=S

168 ? :? "This program was designed"
178 ? :7 "to demonstrate the effects"
180 ? :? "made possible by altering"
198 2 :? "the Audio Control Register"
288 ? :? "at decimal location 53768"
218 ? :7 "(5d4208).":RETURN

L]

CHECKSUM DATA
(See pgs. 7-10)
10 DATA 414,918,846,950,670,674,194,76

3,431,47,269,213,84,763,717,7953
168 DATA 360.641,576,412,839,359,3187
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VARIABLE LISTER

16K Cassette or Disk

by Tony Messina

Have you ever written a program and then tried to
go back and document all of the variables that were
used? If you’'re one of the elite 10% who are orga-
nized, you probably wrote down all of your variables
and their meanings as you wrote the program. If
you're like the other 90% of us, who write a program
and then spend several agonizing hours documenting
it, then help has arrived.

The following utility was written to help me keep
track of my variables. It doesn’t tell me what I used
them for, but it does tell me what I used. This utility
is just the start of another utility I’'m working on (a
cross reference program). You can run out and spend
anywhere from $9.00 to $45.00 for any of a multi-
tude of utilities, but I don’t have much money — and
writing the things myself has taught me more about
the inner workings of the ATARI than any listing
could. Let me explain how your ATARI stores vari-
able names. It will help you to understand how and
why the program works.

Behind the scenes.

Within the heart of your ATARI lurks the Vari-
able Name Table. This table contains all of the
variables used (and, sometimes, not used) by a pro-
gram. How do they get there? Good question. When
you type in <A=10> for example, the ATARI
BASIC cartridge takes the “A” and putsitin the first
available slot of the Variable Name Table. It also
stores the value of our A" into the Variable Value
Table. Sounds simple, so far. . . now enters the curve.
IN ATARI BASIC, variable names can be up to 128
characters long. How does the interpreter know
where one variable name ends and the next one
begins? What about string variables and dimen-
sioned variables?

Here's the scoop. The very last character of each
variable name is stored in the table as an inverse char-
acter. Our “A" character would actually be stored in
the name table as an inverse A, since the beginning

and ending character for the variable is A. If the vari-
able name was “TEST,” then "“TES” would be
stored as normal characters and the last “T" would
be stored asan inverse “T.” TESTS$, a string variable,
would be stored as “TEST" (normal) and “$” (in-
verse). If a variable has dimensions [e.g., DIM A
(26)], then the variable is stored as “A” (normal)
and (> (inverse). Knowing where the Variable
Name Table starts, we should be able to go in and
pick out all the variables in any given program.

How do we know where to stop? The end of the
table is denoted by a blank byte following the last
character of the last variable name. For the purpose
of our utility, however, we want to stop picking off
variables when we encounter the first variable of the
utility program. Armed with this information, let's
try our first experiment.

Listing 1.

S REM TYPE A& CONTROL COMMA BETMWEEN THE
QUOTES IN LINE 78 TO PRODUCE A HEART
18 ? CHRS(125) :REM ¥CLEAR SCREEN¥

28 7 "ASCII","CHAR","ADDRESS":REM ¥ HE
ADINGS *

38 A=108:TEST1=18:DIM BS(1),YES(5,5) :RE
M ¥ SAQMPLE VARIABLES *

48 START-PEEK(138)+PEEK (131)#¥256:REM ¥
gE;LgEglﬂﬁL START ADDRESS OF VAR NAME
50 7 " ";PEEK(START)," ";CHRS(PEEK(5TA
RT1)," ";START:REM ¥ PRINT ASCII, LETT
ER AND ADDRESS *

68 START=START+1:REM ¥ GET NEXT ONE *

78 IF PEEK(STARTI=ASC("9') THEN END :R

EM ¥ IF BLANK THEN END ¥

g: gOTO SO:REM ¥ GO PRINT NEXT CHARACT

CHECKSUM DATA
(See pgs. 7-10)

S paATA 331,198,962,568,625,190,352,787
»530,4463
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As you can see, the variables for the program itself
were printed to your screen. This was just a sample
for the non-believers out there. The variables pre-
sented are representative of all types used by the
ATARI: regular, string and dimensioned. Another
thing you will notice is that the variables follow the
order in which they were typed. Line 30 is the first
place variables were typed in. If we look at the output
of our program, we see that the variables follow the
same order as Line 30: A,TEST1,B$,YES and START.
The address of each letter is also printed in the last
column. This will be helpful when we conduct our
other experiments, so type in this program.

[ hope this little demo illustrated the points I made
previously. Here is an explanation of how the utility
operates.

The program.
Listing 2 is the utility program. Program flow is as
fOIlOWS:

32500 clears the deck and initializes the util-
ity variables. 32502 clears the screen and out-
puts a message to the printer. 32504 takes the
contents of the current address and stores it in
TEMP. A check is then made to see if TEMP is
an inverse character (i.e., >=128), or if it is a
blank. If one of the conditions is true, the
program goes to the subroutine at Line 32514
to find out what the character is. If neither con-
dition is true, we drop through and store the
value from TEMP, and store it into the appro-
priate location in VAR$. We are building our
variable name in VARS$ for output to the prin-
ter. A check is made of the error flag ERRER. If
set, an asterisk is appended to our variable name
in VARS$. If clear, then SKIP is checked. If it is
set (“'set’”’ meaningitisequal to 1), then it’s time
to print our variable name. If clear (“clear”
meaning it’s equal to zero), we increment the
current address CURADD, the character count
CHARCNT and then go back for the next line.

32514-32522 are the subroutine lines used
to determine the type of variable. We get here if
the value in TEMP was an inverse character ora
blank. If the content of TEMP is an ASCII
blank, then the program goes to Line 32512,
prints out some information and stops. If
TEMP contains an inverse *$,” then we change
it to a normal “$" (TEMP-128) and GOTO
32522. If TEMP contains an inverse *(,” then it
is changed to a normal “(,” and we GOTO
32522. If all of the above fail, then we assume an

ASCII number or letter. It is changed to a
normal character, and a check is made to see if
the new number falls between 48 and 90. If you
look in Appendix C of the ATARI manual, you
see that ASCII 48-90 contains the numbers,
some other characters and then the letters A-Z.
If the value in TEMP does not fall between any

of these values, we have an error, and the error
flag is set. If everything is okay, line 32522
increments the number of variables VACNT,
sets the skip flag SKIP to 1 and returns.

32524 appends an asterisk to our variable if
an error occurred, sets ERRER back to 0 and
returns.

32526-32528 check what is in the string
VARS. If the actual name VARS is there, then
the program ends. If not, then the variable name
and its address in RAM is printed. The charac-
ter count CHARCNT is cleared (set to zero),
SKIP is cleared, VARS$ is cleared, and we return
to build the next variable name.

32512 prints the start and end address of the
name table. It also prints out the number of
variables in the target program.

How to use it.

Type the program in exactly as shown in the list-
ing. When you've finished, check everything and
then save it using the LIST*“D:VARLST” for disk or
LIST*“C:” for cassette commands. The reason we use
LIST rather than CSAVE or SAVE"D:filename” is
so that we can merge the utility with your target pro-
grams without disturbing anything. Once the pro-
gram is saved, you can load in any BASIC target
program. By target program, [ don’t mean a program
that has target in it; [ mean any program you want to
obtain a variable listing from, utilizing the utility.
Once the target program is loaded, use the following
commands to merge the utility. If you have a cassette,
cue up the utility and type ENTER"C:" and hit RE-
TURN. After the beep, press the play button, hit
RETURN again and the program will load. For disk
users, type in ENTER “D:VARLST"". The program
will then load from disk. Once the utility is loaded,
type in (using direct mode) GOTO 32500 and the
utility will do its thing.

This utility is set up for output to a printer. If you
don’t have one, simply replace all LPRINTs with
PRINTs. Be prepared to hit CONTROL 1 to stop the
screen listing, so you can copy the variable names.
Hit CONTROL 1 again to resume output.

You are probably wondering why [ have the
address printed out. If you don’t want it printed,
REPLACE Line 32528 with the following:

32528 LPRINT UARS:CHARCNT=8:SKIP=0:VaR
S RETURN
This will prevent the address from being printed and
leave you with a clean piece of paper to document
your program. There is a method to my madness in
printing the address.

The method.

Consider this. . .if we know the address locations
of our variable names, it would follow that, if we

POKE different characters into the table, we could
change our variable names. This is not only true, but
offers other potential benefits and (if the reader is
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not careful) problems. Beware!! The following ex-
periments should be tried after reading the following
paragraph.

The interpreter does not care about variable
names, other than when they are initially defined.
After that, it doesn’t care. Why? Well, once you
define a variable, it is assigned a number from 128-
255. The first variable is assigned 128, the second
variable is assigned 129, etc....up to 255. In the
tokenized version of your program, these variable
number assignments become important, not the
names. When you list your program, the interpreter
scans the tokenized form of your program in mem-
ory, and matches all the numbers with KEYWORDS,
such as GOTO, REM, COLOR, etc. When he hits a
variable number — 128, for example — he says,
“Oh...This is a variable; its number is 128, but, to
me, that’s variable number 1. Let me go into the
Variable Name Table and get the name. Since it's
number 1, it is the first name in the table.” Once the
name is retrieved, it is put up on the display. All of
this happens in mere microseconds, but that's what
your interpreter does. If we happen to change the
names in the table, the interpreter will blindly go in
and grab whatever is or isn’t there. He grabs the vari-
able name based on the number, not the name. Re-
member the inverse character at the end of each vari-
able name? Joe Interpreter uses this as a signal to tell
him when he has gotten the whole thing. Enough
theory, next experiment.

Experiment #2.

Let’s try changing some names. If you haven’t
done so, type in the short example program at the
beginning of this article. If you did type it, then load
it. RUN the program and follow along with me. On
the screen you should see the variable “A” in in-
verse. Let’s change it to ““Z". In direct mode, type the
following:

POKE ADDRESS,ASC(™Z™)

Make sure the “Z”" isan inverse “Z.” The address will
vary with the amount RAM you have and the con-
figuration, so use the address that is on the screen
(e.g., the address given for variable “A”). Hit RE-
TURN and, when READY appears, LIST the pro-
gram. The former statement “A=10"" will magically
be replaced by “Z=10"!

Let's try once more. Let's change “TESTI1" to
“BLAHI1”. First re-RUN the program, then, in
direct mode, type the following:

POKE ADDRESS,ASC("B") :POKE ADDRES5+1,A
SC("L") :POKE ADDRESS+2,04S5C("A"):POKE A
DDRESS+3,AS5C (""H')

(“A”):POKE ADDRESS+3,ASC(“H”)
Again, we have the starting address of “TEST1".
Since each letter occupies one byte, then “T"’ begins
at the address listed in your output; “E" islocated at
the address+1, etc. Since the 1isalready there and in
inverse, we don’t have to use inverse letters in our
POKE statements above. Use the regular old every-

day non-inverse letters between the quotes. Hit RE-
TURN and LIST the program. If you did everything
right, “TEST1” will be replaced by “BLAH1". Of
course, we only replaced variable names with those
that had the same length. For experimenting, use the
same length name because you can really make a
mess out of things. If you are adventurous, try any-
thing!! Just remember that the variable names must
end in an inverse character.

Experiment #3.
RUN the program again, then, in direct mode,
type the following:

FOR Z=FIRSTADDR TO LASTADDR:POKE Z,155
IMEKT Z

Substitute the appropriate addresses on the screen
for FIRSTADDR and LASTADDR. When READY
appears, LIST the program. Surprise! All you see now
is KEYWORDS. Not a variable in sight! Run the
program — vyes, just type RUN. Surprise II. It works
just like normal. Except where the variables once
were is now filled with empty space. Whahappened??
The 155 POKEd into the name table is a non-
printing character. The interpreter picked up the
name and even printed it on the screen...we just
couldn’t see it. You could do this to that secret pro-
gram of yours and let your friend borrow it. When
he LISTs it to learn all of your secrets. . .boy, will he
get a surprise. Try it! I have, and what a ruckus it
caused. Be sure to save a copy of the original for
yourself, or you may be the one who is surprised!

The last experiment.

For our last trick, try this. First load the program,
or, if you didn’t save it, type it in again (SAVE it this
time). Now RUN it. In direct mode, type the follow-
ing:

FOR A=FIRSTADDR TO LASTADDR:POKE a,Aa5C
(""¥') :NEXT a
Again use the addresses that are on the screen. When
READY appears, LIST the program. Check outall of
the garbage!! I'll let you figure it out for yourself.
(Hint — The interpreter searches for inverse charac-
ters.)

Final notes.

VARLST will interfere if your target program has
the same line numbers as the utility. I started at
32500 as all of my program line numbers fall way
below that figure. If necessary, change the line num-
bers higher or lower, but remember to change all of
the GOSUBs and GOTOs. Also, if your target has
more than 119 variables in it, VARLST will not load.

I've never seen a program with that many variables,
but it is possible. If you have any variable names
longer than 30 characters, VARLST will not work.*

Have fun experimenting! O

*Dimension VARS$ larger in this case.
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Listing 2.

32588 CLR :DIM VARS (3I0) : TABLESTART=PEE
K(i!ﬂ)fPEEK(IXI)*ZSG CHRQDD TABLESTART
:CHARCNT=1:VACNT=8:ERRER=0:INV=128
32582 SKIP=8:7 "K"'LPRIHT “THE FOLLOMWI
NG UARIABLES ARE IN THIS PROGRAM":FOR
H=1 TO S8:NEXKT K

32504 TEMP=PEEK(CURADD) :IF TEMP>=INV O
R TEMP=ASC('"¥'") THEN GOSUB 32514

325806 VARS (CHARCNT , CHARCNT) =CHRS (TEMP)
:IF ERRER THEN GOSUB 32524

32588 IF SKIP THEN GOSUB 32526

32518 CURADD=CURADD+1:CHARCNT=CHARCNT+
1:60T0 32584

32512 LPRINT :LPRINT “TABLESTART= ";Ta
BLESTART:LPRINT "TABLE END = "}CURGDD—
4:LPRINT "## OF VARIABLES= " ;VACNT-1
32513 END

g%gi; IF TEMP=ASC("¥") THEN POP :GOTO
32516 IF TEMP=ASC("H") THEN TEMP=TEMP-
128:6070 32522

22518 IF TEMP=ASC("[") THEN TEMP=TEMP-
128:60T0 32522

32528 TEMP-TEMP-128:IF TEMP{48 OR TEMP
>98 THEN ERRER=1

32522 VACNT=VUACNT+1:SKIP=1:RETURN
32524 UQR$CCHORCHT+1 CHARCNT#1) ="Z" 1 ER
RER=0:RETURN

g%SZﬁ IF VARS="WARS'" THEN POP :GOTO 32
32528 LPRINT VARS,,," ADDRESS= ";CURaA
DD-CHARCNT+1:CHARCNT=8:SKIP=08:VARS="":
RETURN

o
CHECKSUM DATA
(See pgs. 7-10)
32588 DATA 256,3190,2085,624,952,663,823

,557,377,141,159,129,984,932,148,7340
32528 pATA 715,715

Circle Demo

18 HC=168:YC=86

20 RD=-60:INC=-10:Y5=08.75

38 GRAPHICS 8:COLOR 1

1080 :END

REM
REM
REM
REM
REM : XxX-coordinate of center
REM : y-coordinate of center
REM : circle radius
REM drawing increment 1-360
=E= y—-scaling factor
DEG :PLOT XC,YCH+RD¥*YS
FOR CIRCLE=8® 70 3668 STEP INC
HKCOORD=HC+SINI(CIRCLE)RD
YCOORD=YC+COS(CIRCLE)*RD¥*YS
DRAMWTO XCOORD,YCOORD
NEXT CIRCLE:RETURN

CHECKSUM DATA
(See pgs. 7-10)

i@ DATA 118,981,32,473,165,240,167,278
,180,184, 453 8, 48 234 645 42 58
1110 pata 469 953 422,868,442,3159
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BUNCRUSH

16K Cassette or Disk

by Tony Messina

In our last episode, we left our hero (Bruno Bit-
mangler) tearing out his hair, looking for his lost
energy variable E amidst all the garbage on the TV
screen. Meanwhile, Bruno Jr. screams, I wanna
play Missile Command!” and Mrs. Bitmangler
shouts, “Both of you get in here. ..DINNER is get-
ting COLD!” If only our hero had BUNCRUSH, his
problem would be solved. What's a BUNCRUSH?
It’s the BASIC Unembellished No-Cost Cross Ref-
erence Utility and Software Helper. If you want to
get it up and running, type in Listing 2 and skip to
the “How to use BUNCRUSH" section. Those of
you who want to learn a little more about the ATARI
BASIC token structure and how BUNCRUSH was

developed should read on.

Design considerations.

Several major considerations were involved in
designing BUNCRUSH. The list I used was as fol-
lows.
1.) Build upon the concepts presented in
Utility #1 — Variable Lister (see page 20)
2.) Allow use with both Cassette and Disk
systems.
3.) Allow screen or printer output.
4.) Output should include the variable name,
its associated line reference numbers and be
neat in appearance.
5.) Make the output fast and simple.
6.) Provide flexibility for user modifications.
With these considerations in mind, Isat down and
wrote BUNCRUSH. It’s been rewritten three or four
times. Each time it was improved and streamlined.
Listing 2 is the final version.

With all the above ground rules set, I'll dive into

the background material, namely ATARI token
structure.

BASIC’s background.

As was explained in the last utility article, vari-
ables are assigned numbers in our token program.
Names do not matter, unless we want to print out a
program listing. It follows that, if we could locate the
start of our token program, scan each line for a
variable # (128-255), save the line numbers that
contain the variables we are looking for and print out
this information, we would be all set. Of course, we

would have to do this for every variable number, and
it could take some time. We'll worry about the time
later. The first question is: where does the tokenized
version of our BASIC program begin? Glad you
asked! The start location can be found at address
135,137 (Decimal) or $88,89 (Hex). This is not
where the program begins, but rather the pointer to
where it begins. To obtain the decimal location
number, we would execute the following BASIC
statement.
TOKEN=PEEK(136) +PEEK (137)¥256

The variable token would be set equal to the start
address of our token program. Now what? Well, it’s
time to scan the program from start to finish for our
first variable. Before we do this, I'll digress into my
“Here’s how a tokenized BASIC line is set up” tap
dance routine.

[ saw a hand in the back of the room. .. “What's
this ‘tokenized program’ you keep referring to?"’ I'm
sorry. . .let me explain. When you type in a program
line in BASIC and hit RETURN, several things hap-
pen. First, the BASIC cartridge takes each item you
typed in and converts it into tokens for its own use.
Each command (GOTO, TRAP, etc.), operator (+,
-, =, etc.) and function (STR$, SIN, COS, etc.) hasa
special token associated with it. The interpreter
scans, tokenizes, places the token in the program area
and continues till it hits your carriage return. If
everything is correct with respect to syntax, the
cursor appears on the left side of the screen, and you
can continue on with the next line. If you make a mis-
take, the interpreter stops scanning and prints the
line out with an error message and an inverse cursor
to show you where it stopped.

After you correct your mistake, the interpreter
goes through the line again. This process continues
until you have entered your entire program.

The tokenizing process is used to save space by
converting the ASCII input to tokens. For example,
the Restore command would normally take 7 bytes
(one per letter). Through tokenization, it only takes
1 byte containing the number 35 Decimal. Tokens
serve another important purpose. At Run-Time, the
BASIC interpreter fetches a token. This token is
actually an index for a jump table. This jump table
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points to the various routines within the system.
When a token has been executed, BASIC returns,
fetches the next token and continues the process of
execution.

With that simple explanation out of the way, let’s
look at the structure of a tokenized line of BASIC.
Each line varies depending on its length and the
number of multiple statements in it. Some items
don’t get tokenized. ASCII strings are an example. In
a statement such as PRINT “This is a test,” the
PRINT statement will get tokenized. When the in-
terpreter encounters the quotes, it replaces them
with a 15-token (string follows token), saves one
space, then puts each letter of the string in one byte
until it hits the last quote. The byte after 15 then gets
updated to the number of ASCII characters in the
string. Similarly, numbers are putin BCD represen-
tation. BCD numbers take up 6 bytes for the number
itself. For example, with PEEK 130, the PEEK would
get a token of 70, and the (" a token of 58. Then a
14 would be placed next. Fourteen is the “BCD
number follows token.” After the 14 would be the 6
byte BCD representation of 130 (65 1 48 0 0 0).
Don’t worry, no need to memorize BCD numbers.
Just remember how they appear. Anyway, our
example of a simple tokenized BASIC line follows.

BASIC line:
20 PRINT PEEK(Z)

Tokenized form (in decimal):
Bytes (1) (2) (3) (4) (5) (6) (7) (8) (9)(10)
20 0 10 10 32 70 58 128 44 22
Bytes 1 and 2 — Line number LSB MSB FO
RMAT
Byte 3 — Numerical offset to the next line
number in bytes
Byte 4 — Numerical offset to next statement
number of bytes. This is used to keep track of
where the interpreter is when a line has multi-

ple statements; i.e., 10 GOTO 20:GOSUB 200:

PRINT X:GOTO 5 — The remainder of the

bytes consists of the tokenized form of our

BASIC line.

Byte 5 is the token of PRINT.

Byte 5 is the PEEK token.

Byte 7 is the left parenthesis token (“(").
Byte 8 is the variable number assigned to Z.
Byte 9 is the right parenthesis token (**)”).
Byte 10 is the end of line token.

To help you get a feel for these concepts, I've in-
cluded the ATARI BASIC TOKEN TABLE 1. I've
also included a short program that prints out the
tokenized version of line numbers within a program.
This is Listing 1. I call it TOKLOOK. Type itinand
save it using the LIST command. Now load in one of
your BASIC programs. When “‘ready’’ appears, load
the TOKLOOK program, using the ENTER com-
mand. When it’s in, type GOTO 32500. Answer the
prompt with a line number. The tokenized version of

the line will appear, as well as the BASIC form. Use
Table 1 and compare the token version with the
table. This little utility helped me a great deal in un-
derstanding how things get tokenized.

Back to BUNCRUSH.

Well, with that digression out of the way, let’s
look at Listing 2, the actual BUNCRUSH utility.
You may notice some similarity to the Variable
Lister program. I built BUNCRUSH around it.
Variable names were shortened and some unneces-
sary items removed. There are 2 parts to BUN-
CRUSH. I used BASIC to handle the string mani-
pulation tasks of finding the variable names and
formatting the names/line numbers for output. The
ML routine works hand in hand with BASIC. All the
ML routing does is search the token program for our
variable number (we start at number 128). When it
finds it, it returns the line number to BASIC. BASIC
then takes the number and puts it in the string
VARS$. If VAR$ exceeds the print length of 80, the
program prints out that line. BASIC then jumps
back into the ML routine, and the search goes on
until all variables and line references are output.

Program flow.

Line 32500 — Clears all variables and sets
up the program parameters.

Line 32502 — Outputs heading credit. (Go
ahead — put your own name in there if you
want.)

Line 32503 — Skips some lines, prints out
column headings and reads in the ML routine
data.

Line 32504 — Gets our variable name, one
character at a time. Remember from Variable
Lister, an inverse character marks the end of a
variable name. If TP>=128 then we subtract
128 and set a flagat 1690 for use later on. [ call it
the Variable Name Complete Flag. If TP is not
>=128 we move on.

Line 32506 — Puts the variable name in
VARS$. CC is the Character Count.

Line 32508 — Checks our Variable Name
Complete Flag. Ifitset (=1) we GOSUB 32526.
If not, we fall through.

Line 32510 — Updates the current address
(CA), the character count (CC) and goes back
to 32504 to get the next character of the vari-
able name.

Line 32512 — Skips a few lines and prints
out the variable count at the end of the program.

Line 32513 — Ends the program.

Line 32526 — Isa subroutine; we jump here
from Line 32508. First we check if our variable
name is VARS. If yes, pop the stack and end the
program. If not, we drop through.

Line 32527 — Pads VAR$ with blanks.
Variable names can be up to 15 characters long.
If you have variable names longer than 15, just
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change the 15 to whatever you want. [ haven’t
had any problems yet. Fifteen is a safe num-
ber.

Line 32530 — Jumps to our ML routine.
The source listing is included as Listing 3. The
ML routine searches every line of the token
program, looking for our variable number. It
returns to BASIC under two conditions.

Condition 1: It finds our variable num-
ber in a line.

Condition 2: It encounters Line 32500,
which is the start of the utility.

Some simplifications were necessary in writing the

search program.

1.) If you find our variable, stop searching
that line and return to BASIC with the line
number. There is no need to search any further,
even if the variable appears 10 times in the line.
All we care about is the line number, not how
many times the variable appears therein.

2.) If we encounter a DATA or REM state-
ment, skip it. There are no variables in DATA or
REM statements.

3.) If we pick up a “BCD Number Follows"
token (14), skip past it. Searching it is not
healthy — we’ll get an erroneous cross-reference
in some instances.

4.) If we encounter a "‘String Follows’ token
(15), skip past the string, as any inverse charac-

VARS gets printed first, then is padded with 15
blanks.

Line 32540 — The line number get added to
VARS$ and a (comma space) is appended. Here,
X is updated to reflect the length of VAR$. We
then jump back to the ML routine so we can
continue on.

How to use BUNCRUSH.

Type in the program from Listing 2. Double-
check everything, especially the ML DATA, to en-
sure a good program. Save the program to disk using
the LIST “D:BUNCRUSH" command or to cassette
using the LIST “C:”” command. To use BUNCRUSH:

1.) Load in the program you want to cross
reference.

2.) Load in BUNCRUSH using the ENTER
“D:BUNCRUSH"” command for disk or the
ENTER “C:” command for cassette.

3.) When READY appears, be sure your
printer and interface are turned on.

4.) Type in immediate mode GOTO 32500.

5.) BUNCRUSH should now print out the
title and the column header VAR LINE
NUMBERS to the printer.

6.) The CRT display should say READING
ML PROGRAM. After 3-5seconds GOOOOQ!!
should appear, and the printer should be busy
dumping out the Variable Cross Reference.

ters will trigger the “I found our variable” Modifications.

signal. Remember, we look for variable The program in Listing 2 is set up for an ATARI

numbers from 128-255. 825 printer with a line output of 80 columns. Modi-

5.) If we hit a “Statement End" token (15), fications for other printers follow:

skip past the next byte. It contains an offset 1.) PRINTER — If you have an ATARI 40-

number which can cause errors. column printer, change the >80 in Line 32538

I won’t go into too much detail on the ML routine. to >40.
It's not even very elegant, as a matter of fact. Things 2.) NO PRINTER — If youdon't have a prin-
can be done to speed it up, but — as you'll see —it’s ter, change all LPRINT statements to PRINT in
plenty fast enough!!! Anyway, we return to BASIC. Lines 32502, 32503, 32512, 32535 and 32538.

Line 32532 — Checks the con location at
1680 decimal. If set, we are continuing — GO
process the line number. If not, we are done
with this variable, so drop through.

Line 32534 — Erases the comma at the end
of the last line number. If X <=16 then no line
numbers were generated for this variable and
therefore there are no references for it.

Line 32535 — Prints out VAR, zeros out
the character count, clears out VAR$ and
NUMS$ and returns to 32510 to get the next
variable flag.

Line 32536 — Gets the current line number
(CL) from locations 1683 and 1684 — that’s
where the ML routine put them.

Line 32538 — Converts the line number to
a string. It checks to see if the length of this line
number, when added to the current length of
VARS$, will be greater than 80. If it would,

In addition, change the 80 in Line 32538 to 39.
Everything will now be dumped out to the
screen. Use the CNTRL 1 key to STOP/START
the listing.

3.) LINE NUMBERS — If you want to
change the line numbers for BUNCRUSH in
order to move it up or down, you must beware
or certain items. All GOTO and GOSUB ref-
erences must be changed to reflect the new line
numbers. The most important change of all is in
the ML routine itself. The ML routine checks to
see if the current line number is 32500. If you
change the starting line number of BUNCRUSH,
you must change the check in the ML routine.

DATA Line 32548, item 14 is a 126 which is
the MSB of the line number 32500; DATA Line
32500, item 5 is a 244 which is the LSB of
32500. Anyway, whatever your new line
number, break it down into LSB/MSB format
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and substitute the appropriate numbers in the
above mentioned locations.

4.) OTHER CHANGES — Other things
which you may want to add to BUNCRUSH are
ERROR CHECKING andan INPUT line which
will let you title the listing in expanded print so
you know what program is being Cross
Referenced. Another change which would
require some work is to output an alphabetical
Cross Reference. The possibilities for additions
are limited only by your imagination.

Drawbacks and limitations.
BUNCRUSH has some limitations which

I

thought should be mentioned prior to receiving a

bunch of nasty phone calls and letters. Limitations.

on BUNCRUSH are identical to those of the Vari-
able Lister Utility on page 20. BUNCRUSH will

not work correctly if:

1.) The target program uses more than 120
variables. BUNCRUSH will abort the load pro-
cedure with an ERROR 4 (Too Many Vari-
ables).

2.) Line numbers are the same as BUN-
CRUSH. In this case, BUNCRUSH will merge
just fine with the target program but may cause
problems if the target program has line numbers
not contained in BUNCRUSH.

3.) The target program is so large that BUN-
CRUSH will not load due to an ERROR 2 (In-
sufficient Memory).

I've never had problems with item 2 or 3. | have a

48K system, however, and this may be the reason.

I

have encountered item 1 only once, and it was with a
canned program. There is a way around all of these
problems — a method by which BUNCRUSH will
work on ANY BASIC program. If BUNCRUSH
were written entirely in machine language, without
BASIC overhead, everything would work fine. I'll

leave that as an exercise for the reader. OJ

Listing 1.

32568 CLR :DIM VARS (1) :ST=PEEK(136)+PE
EK(13I7)3 %256 :NT=5T

22582 7 CHRS(125):7 LIS CTEE- RN
AAMINERRE LR :]

325084 TL=PEEK(NT)+PEEK(NT#1)%256:BC-PE
EK(NT+2) : IF TL=32568 OR TL)>A THEN 7 [}

S DAL i GOT0 32512

32586 IF TL<>A THEN NT=NT+BC:GOTO 3250
4

32507 ? " LINE®R","NKT LINE","NXKT STHMNT
"

32588 ? "LSB/MSB"," OFFSET"," OFFSET"

32589 7 " "PEEKANT);"/";PEEK(NT+1) ,"
"IPEEK(NT+2) "IPEEK(NT+3)

32518 2?2 ¢ ':FOR X=NT

+4 TO NT+BC-1:7 PEEK(X);" ' ;:NEKT H:?
BORREASIC STATEMENTURTB &Y -

3%3%2 EBEEIREANOTHER LINE? Y/NERERL N

32514 IF VARS(1,1)="Y" THEN NT=5T:GOTO
32582

32516 END

CHECKSUM DATA
(See pgs. 7-10)

325680 DATA 945,677,832,112,92,760,733,

158,821,323,566,6819%
Listing 2.
I7ABA NFM 3EGHOOHOC000GHEHO00GGHHO0E
32418 REM ¥ THIS REM IS TO LET YOU =
32415 RENM ¥ KNOM THAT THIS VERSION ¥
32420 REM ¥ OF BUNCRUSH HAS BEEN *
32438 REM ¥ TMPROVED TO HANDLE aLlL #*
32448 REM ¥ CASES OF IF/THEN. DON'TH*
32458 REM % TYPE IN THIS REM, JUST *

324680 REM ¥ READ FOR INFORMATION.. ¥
37478 RFHN 06060C000GGHEOGHOGOREE0H00
X2488 REM *

32588 CLR :DIM VARS (80) ,NUMS(5) :CA-PEE
KC{130) +PEEK(131)%256:CC=1:POKE 1699,8
32582 ? "K":LPRINT *"CROSS REFERENCE UT
Ila}x VER. 2.6 BY TONY MESSINA NEWPORT
32503 LPRINT :LPRINT :LPRINT "VaAR

o5 LINE NUMBERS":LPRINT :GOSUB X25

32504 TP=PEEK(CA):IF TP)>=128 THEN TP=T
P-128:POKE 169%9,1

32586 VARS(CC, CC)=CHRS (TP)

32588 IF PEEK(1699) THEN GOSUB 32526
32518 CA-CA+1:CC=CC+1:G0T0 32584

32512 LPRINT :LPRINT 't OF VARIABLES=
"IPEEK(1695)-128

32513 END

gfg?ﬁ IF UARS-"UARS" THEN POP :GOTD 32
32527 FOR X=CC+#+1 TO 15:VARS(X, NI=" ":N
EXT X:GOTO 32538

32538 A=USR(1536)

32532 IF PEEK(1694) THEN GOTO 32536
32534 VARS(XR-1,X-1)=" ":IF H<(=16 THEN
UARS CLEN (VARS) $1) ="NO REFEREHCES“
32535 LPRINT VARS:LPRINT :CC=8:POKE 16
99,0:UnﬁS:"“:lﬂHﬁ:"“:RETHRl

32536 CL=PEEK(1697) +PEEK(1698) %256
32538 NUMS=STRS(CL) :IF LENCUARSI+LEN(N
umMs)+2>88 THEI LPRINT VARS:UARS="

32548 UﬁRﬁ(LEﬂ(UORﬁ!*l)‘HUHﬁ UﬁﬂS(LEI(
VARSI #1)=*", ":X=LEN(VARS):6070 3
2542 RESTORE 32546:7 '

"'Fﬂﬂ X=1536 TO 1699:READ TP:POKE X

KT X

52544 7 CHRS(125):7 * ' RETURN
xgﬁigxouta 169,0,285, ?@@.%.gaa ,165,1
32548 pava 205,165,137,133,206,160,0,1
77,205,141

32556 DATA 161,6,208,177,2085,141,162,6
201,126

iggsgegata 208,7,173,161,6,201,244,240
32554 pava 177,2085,141,157,6,1608,4,177

285,201
32556 DATA 28,2088,9,192,4,249,1,700,280

8,76

giggg DaTA 115,6,205,159,6,248,59,201,
gi?ga DaTa 49,2081,1,2408,45,201,14,288,
gisgg DATH 24,185,7,168,76,115,6,2680,2
3255‘ paTn 288,23,136,136,177,2085,208,
280,201,27

nggg DATA 248,13,177,205,148,168,6,23
3%550 bara 24,109,168,6,168,2084,157,6,
144,183
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141.158.6 8395 DEY y ELSE DEC FOR
§§579 DATA 32,144,6,76,15,6, ’ +0, i 1 ! THER GReCK
: 2405 LDA (PE2),Y i BET PREVIOUS TOKEN
32572 pATH 144,6,76,142,6,136,238,159, 0419 INY ’ i THEN RESTORE
6,148 9415 INY | ORIBINAL POINTER
420
32574 paTa 158,6,104,96,165,205,24,109 9423 BEG CKCNT | YES. 1F/THEN NOT STRING
157,6 0430 LDA (PB®),Y } NO..BET STRINB CNT
%2576 33,205,144,2,230,206,96,0 .
o433 3TY YSAVE P BAVE Y
02§28 bATA 133,265, et e s gt 2440 INC YSAVE 3 INC PAST THE LAST STRIN®
9445 cLc i CLEAR CARRY FOR ADD
32578 paTa 0,0,0,0,0,0 2430 ADC YSAVE { ADD STRINB COUNT TO OLD
0493 TAY 1 PUT CNT BACK IN ¥ REG
9449 CKENT CPY COUNT i ARE WE IN NXT BASIC LINE
L) 2453 BCC START i IF NO BET THIS BYTE
0479 SKIPIT JSR TOKUP i IF YES UPDATE TOKEN PTR
0475 JHP CONTIN J CONTINUE TO LOOK
CHECKSUM DATA 0482 PROCIT STA CON I MAKE CON NON-ZERD
0485 JSR TOKUP i UPDATE PABE @ POINTER
(See pgs. 7-10) 0499 JMP BASIC § EXIT TO BASIC
2495 DONE DEY i DEC ¥ TO ZERO
312408 DaTa 582,785,847,663,792,888,659 :::: Inc venexr $ g::s%&“ggﬁu:g“:ggm
7,5 595 335 897 819 873 152 109 97‘5 #3190 BASIC PLA 1 PULL NASTYNESS OFF
& 6 33 9‘-6 557 148 835 127 o313 RTS # RETURN TO BASIC
9320
27"' 666 612 288 125 988 675 ssa 8204 PI25 (S A IERsENn IR ENERRNNRRRRERRRER
254 Dﬁtﬁ 593 145 91 876 121 53663223 2330 je » SUBROUTINE TOKUP # .
763‘531?6137‘86 6,24 ‘6". 5 716 8 2333 §» FERERANERRNASRNANRE. -
9340 j+# THIS SUBROUTINE UPDATES THE @
32576 TA 795,693,14388 9345 j# PGBO PTR OF THE TOKEN PROGRAM#®
THE OLD PTR I8 LOADED AND #
P 9335 i# THEN THE BYTE CNT IS ADDED. #
9368 j# IF CARRY 18 SET PE@+1 IS .
Ass . 4 9363 i* ALSO UPDATED .
embly language llStll’lg. PS70 (oo rsuanensoRRansRRNERnRaRRNEREn.
2375 )
IR A4 A A 2 2 L e e L ey Yy :gg: Taxup LDA 'Pa. | BET LSB OF POINTER
1# ML SEARCH AIDE FOR ATARI 49@s 0390 et g it
16 78BS BV TOMY MEKETHA * ADC COUNT I ADD CNT TO NXT LINE #®
i* 48 DUDLEY AVE NEWPORT, RI = N as 878 eres 1 Eut AT _Dack
i® 92849 VERSION 2.6 18 JUL B3 » ’ Y CLEAR SET. OUT
0605 INC #PB@+1 i DOPS, CARRY SET. INC MSB
IR A AR A R R P P e T Y] g&1@ OUT A
IR A L I YTy 0519 1 RTS | SCRAM SAN
-
. :.'fEE:Iff.:'::.:32222:.:2';';2:“: oeze Jeseseses LOCAL VARIABLES FOLLON seessuns
[
9638 COUNT .BY @ § BYTE CNT THIS BASIC LINE
e Rermui i - R 9633 CON .BY @ } FLAG FOR BASIC & ML ROUT
B8ss 86D 5T TN ) RGD. W TAKEN 0648 TARGET .BY 128 i VARIABLE TOKEN # START A
. 9545 YSAVE .BY @ i ¥ REGISTER SAVE AREA
8070 STRING .DI 1% 1 STRING TOKEN A5 1Y RN Y
0875 STHT .DI 28 I STATEMENT END i ':* : ' sg:‘EFLI"E MUMBER L89B
Then «BX 27 § THEN_ TOREN 2550 INVFLG .BY @ 3 INVERBE FLAG AREA
TOKPTR .DI s@o88 1 POINTER TO BAS i -4 '
090 PE@ .DI #26CD i LOC ON PABE @ .
i
IR L T T YL
i®* THIS PROBRAM DOES A SEARCH #
i®* TO AIDE BUNCRUSH. BASIC WAS »
i* TOD SLOW, SO THIS ML ROUTINEs
1* WAS WRITTEN TO SPEED THINBS #
i* UP A BIT.. . ATARI BASIC
jeesesannnen SRR RR RN RRRNTEIRNN TOKEN TABLE
i
.08 i STORE OBJECT IN MEM
-BA sP&00 i ORIGIN PB& COMMANDS OPERATORS FUNCTIONS
2150 BEBIN LDA @@ i LOAD A WITH @
2135 CHP CON } CK WITH CON FLAB HEX DEC HEX DEC HEX DEC
0160 BNE CONTIN 1 SKIP INIT 1F NOT @&
#1565 INIT LDA =TOKPTR i BET LSB OF POINTER ot 08 T NUM.OONST] 8D 8% ST
o179 STA #POQ § S8TORE 1T oM 1 DATA OF 15 [STR CONST] 3E 62 CHRS$
0173 LDA #TOKPTR+1 y BET MSB OF POINTER 02 2 INPUT W0 18 " 3F 63 USR
e180 STA *P@ES+1 i STORE IT ALSO
2185 CONTIN LDY #@ i START Y AT ZERD £s. 3 COLOR 15 AT NOTUSED) e
o190 LDA (PB@),Y 1 BET LSB OF LINE NUMBER 4 LIST 12 18, 41 65 VAL
2195 8TA LINNUN i SAVE IT FOR BASIC 05 5 ENTER 13 19 § 42 66 LEN
ez00 INY i INCREMENT OFFSET BY 1
0205 LDA (PB@),Y i BET HSB OF LINE NUMBER 8 LED 14, 207 {SIMEEND] 44 &1 AeH
2210 STA LINNUM+1 i SAVE IT FOR BASIC 07 7 IF 15 21 44 B8 ATN
9215 1 8 FOR 16 22 [LINE END] 45 69 COS
.22; j*sss CHECK THIS LINNUM FOR 323500 sess 09 9 NEXT 17 23 GOTO 46 70 PEEK
0223 3
2230 CHP ®87E § IS IT = TO MBB 0A 10 GOTO 18 24 GOSUB 47 T SIN
8235 BNE NOEQ I IF NO THEN START 0B 11 GOTO 19 25 TO 48 72 AND
ey Gon L i YES 80 CK LSB 0C 12 GOSUB 1A 26 STEP 49 73 FRE
y DO IT
2250 BEQ DONE i IF ER. DONE THIS VAR 0D 13 TRAP 1B 27 THEN 4A° T4 EXP
2253 NOEQ INY y INC PTR TO NEXT LOCATION 0E 14 BYE 1C 28 # 48 75 LOG
eza0 LDA (PB@),Y I BET BASIC LINE BYTE CNT < | 4C 76 CLOG
0265 STA COUNT 1 SAVE IT FOR FUTURE CKS B LMONT I e R
e LDY &4 B HEN CEFaET 10 16 COM 1E 30 <> 4D 77 SOR
@275 START LDA (PG@),Y i BET A BYTE INDIRECTLY 11 17 CLOSE o3 > 4E 78 SGN
ozae CHP #STHT j CK FOR A STHMNT/DIN TOKEN 12 18 CLR 20 32 < 4F 79 ABS
o285 BNE TARBCK y 1F NO, CK FOR TBT TOKEN o B ke
0298 CPY #4 i WAS IT 18T BYTE? 13 19 DEG 21 3 >
2293 BEQ WASDIM | YES..IT WAS A DIN! 14 20 DIM 2 M= 51 8 PADDLE
o3oe INY ) INC 2 IF STHNT 15 21 END 23 35 & 52 B2 STICK
8305 WASDIM INY y INC 1 FOR DIM
2310 JHP CKCNT } SEE IF ME ARE DONE 16 ‘22iNEW 24 %0 E 58 A TG
2315 TARBCK CHP TARBET y 18 IT OUR TARBET 17 23 OPEN 25 a7 + 54 84 STRIG
9320 BE@ PROCIT y IF= 80 PROCESS THIS LINE 18 24 LOAD 2% 38 -
o323 CHP #REMARK | NO CK REM
2330 PEQ SKIPIT § IF REM SKIP THIS LINE 19: 1251 3AVE cpfl By
8335 CHP ®DATA § NOT REM. CK DATA 1A 26 STATUS 28 40 NOT
0340 BE@ SKIPILIT ¥ IF DATA SKIP IT ALSO 1B 27 NOTE 29 41 OR
9345 CMP #BCD } NOT DATA CK BCD NUMBER
0359 BNE STRCK § 1IF NOT BCD CK FOR STRINS 10 28, POINT 28 142, AND
2355 TYA § ITS BCD PUT OFFSET IN A iD 29 XI0 2B 43 (
8380 cLC i CLEAR CARRY FOR ADD 1E 30 ON 2C 44 )
0349 ADC #7 3 ADD 7 TO SKIP THE BCD # ’
o370 TaY i PUT NEW OFFSET BACK IN ¥ 1531 POKE M A6~ TARITHM ASEIGN)
2375 JHP CKCNT I AND 20 CX COUNT 20 32 PRINT 2E 46 = [STRING ASSIGN]
2388 STRCK INY I INC PTR BY ONE 21 33 RAD 2F 47 <= [STRINGS]
9385 CHP WSTRING i CK 1F STRING TOKEN 22 34 READ 0 48 <
9390 BNE CKCNT 1 IF NO, BO CK THE COUNT i s o N
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24 36 RETURN 32 50 <

25 37 RUN 33 5 Z

26 38 STOP 34 52

27 39 POP 35 53 + [UNARY]

28 40 7 36 54 -

29 41 GET 37 55 ( [STRING LEFT PAREN]
24 42 PUT 38 56 ( [ARRAY LEFT PAREN]
2B 43 GRAPHICS 39 57 ([DIM ARRAY LEFT PAREN]
2C 44 PLOT 3A 58 ([ [FUN LEFT PAREN]|

2D 45 POSITION 3B 59 ([DIM STR LEFT PAREN]
2E 46 DOS 3C 60 . [ARRAY COMMA)

2F 47 DRAWTO

30 48 SETCOLOR

31 49 LOCATE

32 50 SOUND

a3 51 LPRINT

34 52 CSAVE

35 53 CLOAD

36 54 [IMPLIED LET]

37 55 ERROR- [SYNTAX]

Triangle Demo

=1

GRAPHICS 23
E-INT (I00%RND (1))
D=INT (I00¥RND (1))

5=1 T0 D STEP E
X=a4 TO B STEP -2
PLOT 88,4-K
DRAKWTO 80*3 INT(A/S5)
DRAWTOD 88,X
DRAWTO 88- R IﬁT(ﬁ/S)
DRAWTO 88,4
IF PEEK(?G‘)()255 THEN END
COLOR C
NEXT X
C=Ct+1
188 NEXT S
185 SETCOLOR 0,7,2
110 T=TH+1
115 6OTO S

CHECKSUM DATA
(See pgs. 7-10)

S DATA 693,999,498,483,967,768,238,227
138,962, 886 148.38 146 502 7677

80 DATA 871 585,403 77, ?48 508 326,662
, 4388
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SYS/ STAT

16K Cassette or Disk

by Robert Hartman

System Status is a BASIC program that allows
the user to look at a formatted listing of all the
devices accessible to him/her. It also has the capabil-
ity to display 64 files on drives one through four. Its
main purpose, however, is not to be a menu, but to
supply the user with information regarding the
accessibility of the four RS-232 ports.

NOTE: If a drive is started up after the program
has been run, it is necessary to re-run the program in
order to get a menu on that particular drive. O

18 REM Analog System Status

28 REM Version 1.1

30 REM Copyright (C) april, 1981

48 REM by Robert W. Hartman

s DIM ad(2e), BSts) F$(5),A(5) : GRAPHIC
@:POKE 752,1:POKE 559,8:POKE 82,1:P0

xz 83,39:FR= #nf(n) 'LSCH=764:CON=53279

68 POKE 65,8:REM N0isy I/0 off

78 REM SET UP SCREEMN

88 FOR I=19 TO 22:POSITION 18,I:2 “|":

NEXT I

96 POSITION 12,1:7 "analog systat":Fo
R I=-12 T0 25:POSITION I,8:7 "=":POSITI
ON X,2:7 "=":POKE CON,8:NEXT I

180 FOR I=® TO 38: PBSITIOI I,3:7 "=ttp
OSITION I,19:7 "='":NENT

R T R “”’m-
FOR I=12 TO 26: PGSITIO =t NEXT
I:POSITION 1,7:7 * —Keyboard“

138 POSITION 1.9:? ! -5creen':POSITIO
N 1,11:7 {4 -Editor":POSITION 1,13:7?
-Cassette':C=7:R=26

148 REM SYSTAT

158 rnap 190 OPEN 281,6,08,"D1:%¥, ¥"':Pp0SI
T}Oﬂ R,C '{'ﬂ —Drnue tlj."'thSllB 260:D1

168 OPEN 12,6,0,"D2:%.%":POSITION R,C:

7 Y]] -prive #2:GOSUB 268:D2=1

179 OPEN #3,6,8,"D3I:%. % :POSITION R,C:

? "R -Drive #3I":GOSUB 268:D3I=1

188 OPEN 114,6,8,"D4:%, %" POSITION R,C:
-Drive #4":GOSUB 260:D4=1

190 TRAP 200 OPEN ©5,8,0,"R:":605UB 27

200 CLOSE #5:TRAP 210:0PEN u5,8,8,"P:"

:POSITION 14,14:7 "[3 “Printer®

218 REM MEMORY

220 POSITION 1,19:7 "Amount=—g f=Memory*

:POSITION 1,20:7 FR:FOR I=1 TO0 S:POSIT

ION I,20: GET H6,A:ACII=AINEXRT I

HAR T S T L O
r

2115 5 EYRTE

248 GOTO 280

:50 FOR I=1 TO 7:CLOSE MI:NEXT I:RETUR
260 C=C+2:RETURN

278 POSITION 12,16:FOR I=1 TO ?r
CHR$(I+48+128),". ";iMEKT I:? A 1“' 05

ITION 12,17:7 "RS5232-C ports":RETURN
280 TRAP I2767:POSITION 23,19:7 "Comma

nds":POSITION 24,20:7 ' —Henu(s)"
298 POSITION 24, 21:2 “[F-Run aga -
:POSITION 24, 22:7 ERIT"'POKE 559 34

:5ETCOLOR 2,‘,4 POKE LSCH, 255

388 CLOSE NS:0PEN u5,4,80, AU IGET 15,4
:IF A{>69 AND A<{>77 AND A<>82 THEN 368

318 IF A=69 THEN GRAPHICS ©:POKE 65,1:

GOSUB 258 :NEMW

328 IF A=82 THEN RLN

336 REM MENUL({5)

340 POSITION 23,19:7 "'=————————iPOKE 2

81,14:FOR I=20 TO0 22:POSITION 24,1:7 ,
:NMEXT I:POSITION 24,21:7 "Enter Drive"

358 TRAP 280:POSITION 37,21:INPUT DR

360 IF DR{1 OR DR>4 THEN 288

;;B IF DR=1 AND D1=1 THEN DRVU=1:60TO

ggﬁ IF DR=2 AND DZ=1 THEN DRVY=2:60TO

g:ﬂ IF DR=3 AND D3I=1 THEN DRU=J:GOTO

;gﬂ IF DR=4 AND D4=1 THEN DRV=4:60TO0

410 GOTO 288

428 7 "H“’PDSITIOI 2,1:7 “"Menu for Dri

ve H";DRY:? 17 :GOSUB 250:BS="'D 1%, %":

BS(2, 23= STRS(DHU)

430 OPEN #1,6,0,B5:0PEN 112,4,08,"K:"

440 TRAP 488 IlPHT ui, AS:N= H*l

458 7 a5(2, LEN(AS)) :IF PEEK(98)=21 THE

N POKE BZ,PEEK(BZ)*ZO:POSITIGN PEEK (82

),4
460 IF N=35 THEN GOTO 520
470 GOTO 440

& A A M

488 ? CHRS(28);" "2 11
F LEN(AS))15 THEN IF A5C18,11)="5E" TH
EN GOTO 5

ae
498 AS(LEN(AS)+1)="" FREE SECTORS"
588 FOR I=1 TO LENCAS):AS5(I,I)=CHRS(AS
C(ASCI,I))+128) :NEXT I:? AS
alﬂ POKE LSCH, 255 :GET #2,a:CLOSE H2:RU

520 REM Getl rest of Menu after Char

538 POKE LSCH, 255 GET u2Z,A:POKE 82,2:7
"K":POSITION

?;0 TRAP 578: IIﬁUT #1,A5:7 4S(2,LEN(AS

55@ IF PEEK(98)=22 THEN POKE 82,PEEK(S8

2)+28:POSITION PEEK(82),4

560 GOTO 540

570 TRAP 32767:G0T0 4880

CHECKSUM DATA
(See pgs. 7-10)

18 DATA 988,4,923,497,183,455,788,739,
522,805,473,0,266,62,125,6822

168 pATA 971,986,1,844,985,35,329,933,
723,526,292,597,140,128,961,8451

318 DATA 771,800,146,204,921,738,288,2
97,306,287,718,918,984,932,648,8358
468 DATA 418,728,64,134,615,333,767,23
7,39,830,729,937,5831
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FASTERCHARACTER DUMPS

16K Cassette or Disk

by Joseph T. Trem

If you are an avid ATARI enthusiast as [ am, then
you probably have gone through quite a number of
different programs. Many of the better programs use
character redefinition. Unfortunately, to define a
new character set one must move ATARI’s character
set into a new defined memory location. In BASIC,
this takes time. For 1024 bytes (128 characters or 4
pages) it takes approximately eleven seconds. It's
downright boring!

This article demonstrates a machine language
routine in string form which transfers ATARI’s
character set into a user-chosen RAMarea. It runsin
a split second. Before going any further, I must state
that this article is nota tutorial on character redefini-
tion or animation, although they are both used in
the demo.

Here is a brief summary of the four sample pro-
grams included. Program 1 demonstrates charac-
ter redefinition and the time involved in transferring
1024 bytes (line 40). This takes approximately 11
seconds. Program 2 incorporates the machine
language routine and takes less than a second (line
30). Program 3 demonstrates a sample program
with sound and animation. There are five redefined
characters. After the program executes once, it
recycles and re-executes all over again. Notice the
time it takes to rerun...remember: every time this
program runs, it is dumping 1024 bytes in under a
second! Program 4 is the source code for the
machine language routine.

The technique used in this program is called a
block move. We simply look at what is in ATARI’s
character base address and move that data to our new
character address, one byte at a time. This technique
is also good for player/missile graphics. You can zero
out all player/missile data in a split second. Just
think, no more time delay to clear P/M memory.
Sound great! Then read on...here is the
documentation for the first three programs.

Program 1.
Line 20 — Sets up character variables
Line 40 — Transfers characters (slow)
Lines 50-70 — Reads in new character
Line 80 — Points to new character base

Program 2.

Line 20 — Sets up character variables

Line 30 — Transfers characters (fast)

Lines 40-60 — Reads in new character

Line 70 — Points to new character base

Program 3.

Line 10 — Sets up variables

Line 100 — Transfers 128 characters

Lines 1000-2170 — Alters character set

Line 3000 — Points to a new character base

Lines 3500-7000 — Main loop for
animation

Line 10000 — Sound routine

Here’s some information on our USR call:

A=USR(ADR(ES) , ADDR, PAGE)
ADDR=address where new character set s to
reside
PAGE=the number of 256 blocks you wish
to move.
In closing, I hope that everyone will enjoy the
substantial increase in speed this subroutine can pro-
vide. Just think, no more ""Please wait. . ." prompts.

O

Program 1

18 REM ¥¥DUMPS 1024 BYTES TO NEW CHBA
5 USING ONLY BASIC (APROX. 11 SECONDS2
28 DIM ES(58) :RAMTOP=PEEK (106)-8:POKE
106 ,RAMTOP : CHBAS-RAMTOP : ADDR=CHBAS*Z56
38 GRAPHICS 17:POSITION 8,9:7 #16;"NOVI
NG CHARACTER SET™

48 FOR X-8 TO 1023:POKE ADDR+*X,PEEK (57
I44+X) :NEXT H

58 CHAR=S59:POS=ADDR+(CHAR¥S8)

68 DATA ©,24,36,66,153,66,608,0

:g}ﬁﬂg K-8 TO0 7:READ A:POKE (POS+¥),A:
gg GRAPHICS 18:POKE 752,1:POKE 756,CHB

98 POSITION 18,5:7 H6;"["
1e8 GOTO 1e6@
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CHECKSUM DATA
(See pgs. 7-10)

ie paTa 377,95,598,506,976,318,768,421
»361,683,5895

Program 2

18 REM ¥E6MDUMPS 1824 BYTES TO MEW CHBA

5 IN MACHINE LANGUAGE (NO DELAY)¥x

28 DIM ES(58) :RAMTOP=PEEK (186) -8:POKE

lggﬁgannP:CHBﬁﬁzanTﬂP:QDDRZCHBQS*QSG

I8 FOR H=1 TO 48:READ N:ES(X)=CHRS(N):

MEXT X:A-USRCADRCES) ,ADDR,PAGE) :REN *D

UMP ROUTINE

48 DATA 1064,104,133,207,104,133,206,108

4,104 ,133,212,169,9,133,204,169,224,13

3,285,162

58 DaTA 1,160,8,177,284,145,206,288,20

313636239,205,230,207,232,228,212,288,
r

658 CHAR=59:POS=ADDR+ (CHARXSE)

78 DATh 8,24,36,66,153,66,68,

80 FOR X=@ TO 7:READ A:POKE (POS*NJ fi:

NEXT X

zg GRAPHICS 18:POKE 752,1:POKE 756,CHB
188 POSITION 92,5:7 #6;"["

i18 6070 110

CHECKSUM DATA
(See pgs. 7-10)

1@ DATA 659,729,478,848,552,978,320,76
2,42%,292,689,6722

Program 3

18 CLR :DIM ES5S(50) :RAMTOP=PEEK (186 :CH
ng:ggHTOP-B:ﬁDDH:CHBﬂS*ﬂSB:PQGE:¢=5.D
188 FOR H=1 TO 48:READ N:ES$ (X)=CHRS (M)
!NEXT H:A=USRC(ADR(ES) ,ADDR,PAGE) :REM ¥*
DUMP ROUTINE*

1i@ pATA 1084,104,133,207,1084,133,266,1
04,1084,133,212,169,0,133,204,169,224,1
33,285,162

128 pPATA 1,168,0,177,284,145,266,2008,2
ng§436239,295,230,287.232,228.212.208
r r

1068 CHﬁR=53 PUS_QDDH+(CHQR*B)

1810 DATA 0,0,144,96,144,

1828 FOR X=8 TO 7:READ A: PGKE (PO5+H),
A:NEXT X

20808 CHAR=68:POS5= nnnn*tcunn*a)

2816 DATA 8,6,6,15,6,6,0

7828 FOR X=0 T0 7:READ A: PﬂKE (POS+X),
A:NEXT X

2858 CHAR=61:POS= ﬁDDRilCRﬂﬂ*ﬂ)

2068 DATh 9,0,0,28,8 ,8,8

2878 FOR K=8 TO REQD A :POKE (POS5+K),
A:NEXT K

2168 CHAR=62:POS-ADDR+ (CHAR¥E)

21108 DATA 0,0,20,16,68,20,10,0
Elsgxfﬂk K=8 TO 7:READ a:POKE (PO5+H),
2158 CHAR=63: PﬂS‘ﬁDDR+(CHﬁﬂ*ﬂ)

2168 DATA 8,148, 184 57,86,72,2,0
gl?B“;ﬂ: X=8 T0 7:REaD a: POKE (POS*R).
3500 GRAPHICS 17:POKE 752,1:POKE 756,C

3810 POSITION 1,20:7 H6;"Aa55Y CHARACTE
R DuUmMP*

3588 FOR H=@ TO 4:POKE 788,14:POSITION
K,9:7 #6;" [ ":GOSUB SND:POKE 788,8:p
OSITION H,5:7 #M6;" \ ":GOSUB SND

3518 NEXT 'R

3520 FOR I=1 TO 20:POKE 708,14:GOS5UB 5
ND: POKE 708 8:GOSUB SNKND

3538 NEXT

4886 FOR H:S TO 18:POKE 788,14:P051ITI0
N K,5:7 u6;" [ ":GOSUB SND:POKE 768,8:
PosITION H,S'? H6;"™ \ ":GOSUB SND

4810 NEXT K

4520 FOR I=1 TO 28:POKE 708,14:GOS5UB S
ND:POKE 708,8:G05UB SND

4538 NEXKT I

5800 FI]Il‘ M=11 TO 14:POKE 7868,14:POSITI
ON K,5:7 #6;" [ ":GOSUB SND:POKE 708,8
:POSITION K,5:7 #16;" \ ":GOSUB SND
5818 NEXT X

6080 POSITION 15,5:7 H#6;"1":FOR D=14 T
0 18 STEP —1:SOUND 8,30,8,D:NEXT D
6818 POSITION 15,5:7 U6;"A":FOR D=10 T
05 STEP -1:50UND 8,100,8,D:NEXT D

6020 POSITION 15,5:7 H6;"_":FOR D=5 TO
8 STEP —-1:50UND 8,38, ,D.HEHT D
6830 POSITION 15,5:7 #6;"_*":FOR D=5 TO
8 STEP -1:S50LUND ©0,38,8,D:NEXT D
5049 POSITION 15,5:7 #6;"A":FOR D=18 T
STEP -1:SOLND 0,180,8,D:NEXT D
6050 POSITION 15,5:7 #6;"1":FOR D=14 T
0 10 STEP —-1:SOUND 8,38,8,D:MEXT D
6870 POKE 788,0:S50UND ©0,0,0,8:50UND 1,

8,8,8:50UND 2,0,0,0

7080 GOTO 1@

18888 SOLUND ©8,708,12,8:50UND 2,283,12,
8:S50UND 1,RND(8)%18,18,8:RETURN

CHECKSUM DATA
(See pgs. 7-10)

ié DATaA 772,278,748,586 875 319 21? 87
2,803,219, 878 993 224 85 15
2120 DATA 222,883 336, 227 34‘ 928 5732,
549,57,506,306 536,59,508,398, 6995
5818 paTa 538,815, 74?,838,339,?50,328,
755,623,551,72?7

-
Assembly listing.

8188 ;CHARACTER DUMP BY JOE TREM
8118 OLD=$CC ;TEMP, LOCATION OF ATARI‘S CHARACTER SET
8128 NEW=$CE -TEI‘P LOCATION OF NEW CHARACTER SET
8130 PAGE=$D4’ jNUMBER OF 256 BYTE BLOCKS
8148 *=9488
B158 PLA
8158 PLA ;PULL HIGH BYTE OF ADDR
8178 STA NEW+]
9186 PLA F‘ULL LOW BYTE OF ADDR
STA NEW

@280 PLa ;PULL HIGH BYTE-DON‘T NEED
8218 PLﬂ :PULL NUMBER OF BLOCKS T0 MOVE

8230 LDH ﬂﬂﬂ ;LOADS IN ATART CHR.SET

9258 LDA !#EB JATART CHR. SET IS AT $E@08 OR 57344 [N BAS

8268 STA O
0276 LDX #l
8286 LDY #8
6298 LOOP LDA (OLD),Y
8388 STA (NEW),Y ,HDUES T0 NEW AREA
8318 INY
8328 BNE LOOP
8338 INC OLD+1
8348 INC NEW+1
INX
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0368 CPX PAGE
63786 BNE LOOP

338 RTS
398 LEND

;IF ALL BLOCKS ARE LOADED RETURN TO BASIC

Atari Symbol Demo

REM 0686608000800008H000¢
REM * *
REM * ATARI SYMBOL *
REM ¥ BY CRAIG MEISS *
REM * *

EM 3303000 M 0
GRAPHICS 24:COLOR 1:POKE 559,
REM

REM %% PLOT STRAIGHT LINES %%

REM
READ MW, X,Y,Z:PLOT W,X:DRAWTO Y,Z:R=

108 DATA 144,13,144,76,144,13,156,15,1
44,13,128,28,156,15,156,88,160,16,156,
20,160,16,160,176

118 paTa 160,16,180,20,180,20,180,176,
184,21 135.24 134 21,194,24,194,24,194
,84,240,154, 727’

128 paTA 240 172 220,172,180,176,168,1
76,168,176,144,176,144,176,144,144,88,
180,68,180,88, 188,88, 160

138 paTa 68,188,68,160, 68, 160,88, 168, 1
28,28,128,76,184,21, 134,

134 REM

135 REM %% PLOT FALSE CURVES %%

136 REM

148 DATA 128,77,126.5,94,126.5,94,124,
%egi12461sa ,1208,122,128,122,112,137,11
158 paTa 1a4 145,96,158,96, 158,88, 155,
88,155,80,158,80, 158,72, 160

160 DATA 144,76,142.5,94,142.5,94,148,
108,140,108,135,122,135,122,126,137,12
6,137,120,145

178 DATA 120,145,114 154,144,151, 188
55.5,188,155.5,100,1538.5,180, 158. 6

160
188 DATA 156,88,153.5,112,153.5,112,15
8,128,150, 128, 144, 144,143,144, 136,156,
136,156,124, 168

190 DATA 124,168,112,176,112,176,1082,1
79,182,179,96,180, 96, 180,88, 180

200 DATA 194,84,194,92,194,92,198,112,
198,112,208,130.5,208,130.5,216,141,21
6,141,224,148

§i. DATA 224,148,232,152,232,152,248,1
228 DATA 184,84,186,104,186,104,189.5,
120,189.5,120,196,1%6,196,136,204,148

230 DATA 204,148,216,160,216,160,228,1
68,228,168,240,172

240 DATA 182,127,184,132,184,132,188,1

88,140,196,152,196,152,2088, 164,288
,2%28,172
58 IF R{68 THEN 3@
IF R=68 THEN 580
REM

REM FILL

REM

a=0e

READ A4,B,C,D:PLOT A,B:POSITION C,D
1

968 POKE 765,1
310 XIO0 18,46, o 8,"s5:"
1009 DATA 144 144,76,144,76,142.

,142.5,94, 146 168 140,188,135,122, ‘359
.122 126,137,126,137,128,145
is810’ DaTA 120,145,114,151,114,151,108,
155.5,108,155.5,108,158.5, 180, 158.5, 88
,160,88,160,88, 180
1820 DATA 160,16,160,176,184,21,184
1838 DATA 184,84,186,104,186,184, 136
,120,189.5,120,196,136,196, 136,204, 148
1840’ DaTa 284,148,216,168,216,168,228,
168,228,168,239,171
2808 IF 028 THEN 560

g;nu:zs THEN 2808

gE: 3¢ MACHINE LANGLAGE ¥&¢
POKE 559,34:FOR X=1 TO0 1080:NEXT

FOR I=-1664 TO 1673:READ A:POKE I,

‘NEXT I
3910 DaTa 232,142,16,212,142,24,208,76
3820 ? USRC1664) :RETURN
3830 RETURN

CHECKSUM DATA
(See pgs. 7-10)

@ DATA 552,194,141,406,200,562,472,981
»265,567,271,550,605,686,546,69598

138 paTA 16,87,243,89,84,885,118,371,6
61,330,184,548,938,889,345,5640

250 pATA 655,495,81,759,87,225,685,793
,764,530,838,34,78,73,592,6689

2010 DATA 864,292,243,294,870,63,617,1
61,786,4190
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MULTIPROCESSING

16K Cassette or Disk
by Mark Chasin

No, this article will not enable you to set up a time-
sharing service on your ATARI home computer, but
it will demonstrate how to implement a form of
multiprocessing which has been used in a number of
recently released programs for the ATARI To un-
derstand the principles of this program, you will
need some background on how the video display
operates.

The beam of electrons generated in the cathode
ray tube of your TV set is focused and directed at the
phosphors on the screen. The beam begins scanning
the screen at the upper left corner, and proceeds
across the screen from left to right. At the right edge,
it returns to the left side and drops down one scan
line, and proceeds to the right again. This process is
repeated 262 times until the whole screen has been
scanned, and then the beam is turned off and re-
turned to the upper left corner to repeat the process
again, sixty times a second.

This seems like a great deal to handle in one-
sixtieth of a second, but your ATARI has a machine
cycle time of 560 nanoseconds, so in that time in-
terval, the ATARI can execute approximately
30,000 cycles. The result of this is that when the
beam returns to the upper left corner of the screen,
there is a good deal of time to waste before it must
start scanning again. At this point, the ATARI goes
off on its own, performing a number of housekeep-
ing functions, updating timers and the like. Ulti-
mately, it returns to the business of drawing on the
screen.

The folks who built your ATARI designed the
system so that it could be modified easily by anyone
wanting to do so, and the remainder of this article
will discuss such a modification. The computer
“knows” where to go during the wait described
above because two memory locations contain a hexa-
decimal address telling it where to go, and every time
it gets to the upper left corner of the display, it looks
in these memory locations and goes to the indicated
address, where the housekeeping routines are stored.
This process is called vectoring. There are actually
two independent routines performed during each
interval, and separate vectors exist for each. The im-

mediate vertical blank vector is found at hexadeci-
mal address $0222 and $0223, and the second vec-
tor, called the deferred vertical blank vector, is found
at $0224 and $0225. What we are about to do is
change the address located at $0224, $0225 to point
to our own routine, and then we’ll jump back into
the routine that the ATARI was originally pointing
to. When this is accomplished, our routine will
execute 60 times per second, and will continue to
execute until we either turn off the computer or hit
SYSTEM RESET. This will be totally independent
of anything else we may be doing at the time, such as
programming, editing, or playing a game!

The BASIC program shown in Figure 1 is simply
an implementation in BASIC of the Assembly lan-
guage program shown in Figure 2, so | will describe
the operation of the Assembly language program in
detail. First, [ will list the locations and their uses
within the program.

COUNT 1 — used to determine how many
times we have gone through the routine, to cal-
culate when to start and stop the notes to be
played.

COUNT 2 — used to remember which note
the routine is playing.

VVBLKD — the location of the deferred
vertical blank vector.

SETVBV — an ATARI routine, described
in more detail below.

MUSIC — the location where the list of
notes to be played is stored.

RETURN — this is where we need to jump
to return to the ATARI housekeeping routines.

SND — the frequency register for SOUND
0.

VOL — the distortion and volume register
for SOUND O.

Lines 130 and 170-190 are housekeeping func-
tions of this routine. Line 130 provides the PLA
instruction necessary for accessing the routine from
BASIC, and lines 170-190 set both COUNTs to O.
Lines 230-270 repoint the delayed vector to our
routine, as follows. Since the 6502A inside your
ATARI is an 8 bit processor, we can only handle one
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byte at a time. It should be obvious that if the com-
puter tries to access this vector after we have changed
one byte of the address, but before we have changed
the second, the computer will go on a wild goose
chase looking for where it should be. To prevent this,
those clever folks who wrote the operating system
for your computer builtin a routine, called SETVBYV,
which will change these vectors without the chance
of fouling things up. To use it, we load the Y register
with the new vector low byte, and the X register with
the new vector high byte, $20 and $06 respectively
in this case, since our routine is loaded at $0620. We
then load the accumulator with a 7 if we are setting
the deferred vector, or a 6 if the immediate vector,
and then we JSR to the subroutine SETVBV. Presto!
Qur vector is changed, and the routine starts oper-
ating.

This routine will play a little familiar background
music while you slave away over a hot computer.
Later on, I'll describe how to change the tune to your
own selection. The routine starts on line 320. This is
the first time through, so we increase COUNT 1 to
one. If COUNT 1=12, we'll turn the note off, and
when COUNT 1=15, we’ll play the next note, and
reset COUNT 1 to 0. Lines 360-370 shut off the
note, lines 410-420 reset the count to O, and lines
430-470 play the next note. The tune consists of
eight notes repeated over and over, and COUNT 2
keeps track of which note is being played. When it
gets up to 8, it’s reset to O (lines 480-530), so the
first note is played right after the eighth. If COUNT
1 is not equal to either 12 or 15, the routine ends and
returns to the normal housekeeping functions per-
formed by the ATARI during the vertical blank
period (line 400). Also, after a new note is started,
the same thing happens (line 540). The table of notes
played in the tune is located in line 590.

The BASIC program in Figure 2 simply converts
the instructions described above into decimal form,
and POKEs the routines into the correct place in
memory. The routine is then set in motion with the
USR call in line 27000, and from that point on, can
be ignored. It will continue by itself!

Changing the tune being played is very simple.
Choose a song in which all the notes are the same
length, e.g., quarter notes. In line 24000, change the
1639 to (1632+the number of notes in your tune-1),
replace the data in lines 25000 and 26000 with the
notes for your tune, and change the 8 in line 22000
to the number of notes in your tune. Remember, the
tune will play over and over, so pick something
which sounds good on repetition.

The routine presented here can be ended by a
power-off, power-on sequence, or by a SYSTEM
RESET. A third method, probably more useful for
use in a program, is this:

POKE 1562,104:POKE 1544,98:POKE 1546,2
28:H-USR(1542) :50UND 0,0,8,0

This is a simple demonstration of the use of verti-
cal blank interrupt routines. There are many other
potential uses for this approach, such as background
music for another program, checking for keyboard
or joystick input during a program, or implementa-
tion of multitasking. It is perfectly feasible to have
two completely separate programs running “‘simul-
taneously,” but the programming for this gets fairly
complicated. One program would run in real time,
and the other during the vertical blank interrupt
routines. Play around with the ideas presented here,
and learn all about simultaneous processing. [

Figure 1.

86868 REM HHOEEEEGHOEHOEEHEO0EE0E FIRST,
WE'LL POKE IN THE LINES FROM 138-278
OF THE ASSEMBLY LISTING 36BE0ECEGENE
9980 RESTORE 10000 : FOR I=1536 T0 1552:
READ A:POKE I,A: uEx
10888 DaTA 184,169, 133 192,133
11888 DATA 194, 160,3i 162,6,169
12080 DATA 7,32,92,228,96
13080 REM
THEN WE'LL POKE IN THE MAIN ROUTINE

FIEEE6H080H00000HBOPDEEEOHEEEHOOO0OO0O0OE

14000 RESTORE 15008:FOR I=1568 TO 1619

:READ A:POKE I,A:NENT I

15688 DpATA 230,192,166,192

i60088 DATA 224,12,144,5,169,0

17888 pATA 141 1,210,224,15,176

18008 DATA ?5 98 228 69 8

13888 pATA 133 192 156 194,189 96

280088 DATA 6, 141 9,218,169,166

21088 DATA 141 1, 210 238 194 166

220088 DATA 194,224 8,144,4, 169

230088 DATA 0,123, 19& 76, 98 228

23508 REM

$%gﬂll?. WE'LL POKE IN THE TABLE OF NO
IREHHEO0OHHERENHO0B0BOHOODRERRN0EE

24000 RESTORE 25800:FOR I-1632 TO0 1639
:READ A:POKE I,A:NEXT I

25808 DATA 243,243,217,243,284,243
26808 DATA 217,243

26508 REN ¥68HHH000HHRHOHROO0EHEH00H6E
NOW ME'LL RUN THE ROUTINE! 3866000000¢
27080 X-USR(1536)

@
CHECKSUM DATA
(See pgs. 7-10)

geee DaTA 133,466,426,611,26,547,951,8
74,164,587,365, ?35 335.421 397 7038
23088 DaTA 403,616,945,911,197,274,175
£ 3521

=
Figure 2.

18 = 48488

20 COUNT! = $86C8

38 WBLKD = 38224

40 COUNT2 = 408C2

56 SETVBY = $£45C

40 MUSIC = 48448

78 RETURN = $E462

88 SND = $D268

78 V0L = $D281

8108 ;
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Wild ; PLA FOR BASIC ACCESS

8120 3

9138 'PLA

8148 ;

15 ;  INITIALIZE CONTERS T0 Z£K0
)

8178 'LDA 46

8188 STA COUNT)

8198 STA COUNTZ

8246
NOW RESET DEFERRED VECTOR

82149

8220

8230 LDY #3249
8248 LDX #3846
8258 LDR #87
8248 JSR SETVBY
8276 RTS

8298 ; MAIN INTERRUPT ROUTINE

1
8318 *= $8426
8326 INC COUNT!
8338 LOX COUNT!
@348 CPX §12 ;TIME TO STOP NOTE?

BCC Ki 3NO
8348 LOA #8 ;YES, SO STOP IT
STa VOL

A
8380 Ki CPX #15 315/68 SECONDS GONE?
8398 BCS PLAY ;YES, PLAY NEXT NOTE
8480 NP mum :ND, END INTERRUPT
8418 PLAY LOA 46
8428 STA COUNT! ;RESET COLNT! TO 2ERO
8438 LOX COUNT2 :GET NOTE TO PLAY
6448 LDA MUSIC,X ;LOOK 1T UP

8458 STA SND ; §ET ITS FREQUENCY
8440 LDA #3A¢’

@478 STA UOL 3SET PURE NOTE,VOLUME=6
3488 mc Lum’r +SET UP NEXT NOTE

X COUNT2

8588 cvx #8 :ALL NOTES USED UP?
£ DONE ;N0

8528 LDA ¥ :YES, START OVER AGAIN
CONTZ

38 STA
gggg DONE JMP RETURN ;ALL DONE
6348 ; TABLE OF MUSICAL NOTES

8578 :
8388 = 30448
8598 .BYTE 243,243,217,243,204,243,217,243

- e

Graphics 10 GTIA Demo

EEH GRAPHICS 18 GTIA DEMO

M

GRAPHICS 1@

REM CHANGE DATA TO CHANGE COLORS
58 FOR CN=@ TO 7:READ CV:POKE 7@5+CN,C
U:NEXT CN:DATA 6,12,23,42,53,62,73,84
68 C=@:SETCOLOR 4,C,8
78 FOR X=@ TO0 39
80 FOR Y=@ TO 95
s8 ¥a§¥9*3:VH:?E-?:DIST:IIT(SQR(HH*RH*

COLOR 1+#8%(DIST/8-INT(DIST/8))
PLOT X,Y

PLOT 79-XK,Y

PLOT X,191-Y

PLOT 79-¥,191-Y

NEKT ¥

NEXKT X

REM ROTATE COLOR REGISTERS
CHOLD=PEEK (785)

X=785

POKE X,PEEK(XK+1)

H=H+1:IF H<{712 THEN 260
POKE 712,CHOLD

GOTOD 18e

CHECKSUM DATA
(See pgs. 7-10)

18 DATA 989,253,992,758,196, 890,294 29
7,224,512, 822 151 42? 755 ?75 3

168 paTa 776 485 ?33 323 535 532 592 7
18,4764




GRAPHICS

100 0000000000 000000 0000000000000 000000000000
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MOVING PLAYERS
IN BASIC

16K Cassette or Disk

by Tom Hudson

Player-missile graphics are one of the most
powerful graphic features of ATARI personal
computer systems. Unlike traditional graphics,
players and missiles can be moved around on the
screen without disturbing the existing display.

In order to use players and missiles, one must first
reserve a portion of memory. Once this is done, the
user can begin designing and displaying the players
and missiles.

The problems begin when the user wants to move
a player or missile around on the screen. Horizontal
movement is done easily. A POKE to the appropriate
horizontal position memory location will move the
desired player to any horizontal location on the
screen. If the user wants to move a player or missile
vertically, he or she must copy the P/M bit image to
another location in memory. BASIC is too slow to
do this smoothly, but it can call a machine-language
subroutine to do the “dirty work.”

Designing Players

Before we start using the player movement
subroutine, we must have some sort of graphic image
to place in the player.

Players are eight pixels (picture elements) wide, so
the first step in designing the player image is to draw
a matrix eight cells across and as tall as the desired
image. In the ““two line” resolution player mode
(each pixel in the player is two television scan lines
tall), the player can be up to 128 pixels high. The
computer can display players with pixels one scan
line tall, but the one-line resolution requires twice
the memory of the two-line mode. This
demonstration uses the 2 line resolution in order to
save memory. For our purposes, we will set up an

8 x 10 matrix to design the player image (Figure 1).

Figure 1.

1286 64 32 16 8 4 2 1

If you look at Figure 1, you will notice numbers
over each column in the matrix. These numbers
range from 1 on the right to 128 on the left. These
numbers will be used to create a DATA statement
that will represent a player image.

Figure 2.

128 64 32 16 8 4 2 1
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Figure 2 shows the simple player image used in
the demonstration program following this article.
The number to the right of each row is the total of the
column numbers in which a pixel is “‘on.”” If all pixels
in a row are on, the number is 255 (128+64+32+
16+8+4+2+1). If no pixels are on, the total would
be zero. You will note that the player image in figure
2 is seven pixels tall, meaning thatin order to display
this player image we will have to move seven bytes to
player memory. Try designing your own player
images using this method. Remember that players
using the two-line resolution mode can be up to 128
pixels tall.

The program.

Once you have designed your player images, you
are ready to display them with the computer. The
BASIC program in Listing 1 will move all four
players around on the screen. It calls the P/M
movement assembly language routine, shown in
Listing 2.

As listed, the program will move the shape
designed in Figure 2 around on the screen at random.
The shape of the player is stored as a series of bytes in
the string PO$. By placing your player image data in
line 420, you can change the shape that appears on
the screen. There are currently seven bytes in line
420, but if your player image has a different number,
place the appropriate value in lines 130 and 290.

Lines 110-180 — Set up the subroutine and
turn on the P/M graphics.

Lines 220-230 — are for demonstration
purposes only. You can put your program code
in this section.

Line 110 — Loads the string PMMOV$ with
the P/M movement subroutine.

Line 130 — Places the data that defines the
graphics image into the string P0$. If your
player image is more or less than seven pixels
tall, place the appropriate value in this line.

Line 140 — This line tells the system where
the P/M memory is located.

Line 150 — This line saves the address of the
string that holds the player image data.

Line 170 — Turns on P/M direct memory
access so that the image will appear on the
screeen.

Line 180 — Sets the color of player O to
blue. The value 136 is derived by multiplying
the color number (8) by 16 and adding the
luminance value (8). The result is (8*16)+8 or
136.

Line 220 — Initializes the X and Y
coordinates of the player. The coordinates refer
to the upper left corner of the player. The X
coordinate may range from 0-255, and the Y
coordinate from 0-127.

Lines 230-280 — This section simply
changes the player’s coordinates randomly.

Line 290 — This USR call moves the player
to the desired X and Y location. This statement
has 7 parameters inside the USR parentheses:

A=USR (MOVE ,8,PMB,PMD,X,Y,7)

“MOVE” is set up in line 110. It is the
address of the P/M mover subroutine. Do not
change this value.

0 means that we want to move player zero.
This value can range from 0-3, moving any one
of the four players.

“PMB” is the P/M base address set upin line
150. Do not change this value.

“PMD” is the address of the string that holds
the player image data. This should be set to the
address of the string you are using to hold your
player shape data. If your player shape datais in
a string called “PL$,” you could replace PMD
with ADR(PLS$).

The X and Y variables are the horizontal and
vertical coordinates of the player.

The last parameter, “7,” indicates that the
player we are displaying is 7 pixels tall (see lines
130 and 420). If the player you design is 10
bytes long, place a 10 here.

Line 300 — This line determines when to
randomly change the player’s movement
direction. If a random number is chosen that is
greater than .95, a new direction is tried.

Line 310 — This line loops back to line 240
if no new direction is needed.

Lines 350-380 — These lines contain the
assembly-language code for the player
movement subroutine. Do not change these
lines, or the subroutine will probably not work.

Line 420 — This line contains the values
which represent the player image’s shape. Place
your image values here.

Summary.

The ATARI computer systems' player-missile
graphics capabilities are actually very easy to use,
given the proper tools. The subroutine presented
here will help even the beginning ATARI
programmer experience the wonders of player-
missile graphics. O

Listing 1.
16 REM
20 REM % P/M MOVER SUBROUTINE DEMO *
38 REM * *
48 REM ¥* BY TOM HUDSOMN *
58 REM * *
60 REM ¥ a.M.A.L.0.G. COMPUTING *
78 REM
88 REM

98 REM 06600066606 SETUP 6000000600
180 REM

110 DIN PMMOUS (100),P85(30) : MOVE-ADR (P
MMOUS) :FOR X=1 TO 166:READ N:PMMOVS(X)
=CHRS (N) : NEXT K:REM ¥READ ML DATA¥
128 REM 3¢ NOW READ SHAPE DATA 36X
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13%‘;05 K=1 TO 7:READ N:P8$(X)=CHRS(N) g%;g ;UPERATING SYSTEM EQUATES
140 PMBASE=INT ((PEEK(145) +3)/4)%4 : POKE 3298 HPOSPE = $DA68
*E;Z?S,PHBQSE:REH ¥¥% SET UP P/M AREA 830 ;
AT i

128 PUB=ATRIS53 Bew e p/m vaTa adoR by o SRS e
ES5 % ' P/ bata 8330 3= $6860 SANY ADDRESS
178 POKE 559,46:POKE S53277,3:REN 3%¢ P #8348 START CLD iCLEAR DECIMAL MOOE
/M DMa W% A356 PLA ;D1SCARD
188 POKE 784,136:REM %¥% PLAYER @ COLO 8368 PLA ;DISCARD # HI
Raar #4378 PLA -EUIL)L gﬁb@Yﬁ ¥ Lo
208 REM *%%X YOUR PROGRAM HERE! %% Sy S ruam D o BasE HI
218 REM ; : T
i AT o
238 XI=1-XINT CRND (8)%3) :YI=1-INT (RND (8) 8420 STA PLADR+1 AN SAVE!
240 H-K+RI:Y=Y+YI 8436 PLA PULL P/M BASE LO
258 IF X{58 THEN X=50:GOT0 278 448 STA PLADR WAND SAVE!
260 IF X>198 THEN X=198 8456 PLA iPULL STRING HI
530 IF Y>110 THEN yo1i8 o 200 £ o T e
298 A=USR(MOVE,@,PMB,PMD,X,Y,7) gﬂgg g'fg PHSTR :&Eh“é}ﬁ%’*’ Lo
380 IF RND (8)>8.95 THEN 236 e
330 REM 010 STa X603 'mlﬁLa;}Eﬁnl
3386 REM %% PM MOVER DATA %% 5 i
348 REM 8526 PLA 1DISCARD Y H
xse onra 216,164,104,104,133,213,104,2 8530 PLA :PULL ¥ LO

,185,2,133,206,184,133,285,104,133,20 8548 STA YPOS WAND SAVE 1T
4 i84, 133 203 184 184 133 208 ass8 PLa ;01STARD LENGTH KI
368 DATA 184,104,133,2089,184,164,24,18 8546 PLA SPULL LENGTH LO
1 209,133,207,166,213,240,16,165,205,2 4578 CLC 'A00 Y POSITION

,185,128, 133,205 165,286,185

370 DATA ©8,133,206,282,288,240,160,8
2,8,196, 269 144,15,196,2087,176,15, 13:

,212 138,168,177,2083,164

388 DATA 212,145,205,232,169,0,240,4,1

69,0,145,2085,200,192,128,208,224,166,2

13.165,208,157,0.,208,96

396 REM

400 REM %¥% PLAYER IMAGE DATA X

418 REM

420 DATA 255,129,129,231,129,129,255

CHECKSUM DATA
(See pgs. 7-10)

i® DATA 532,9308,996,64,0,483,544,265,9

89,74,765, 328, ?43 991 536 8878

160 patTa 729 778,445, 181 552 79,854,96
479,928, 983 921 954 424,374 9561

310 paATA 794 84 580 98,639, 732 435,188

,105,191,63,55,33&7

°
Listing 2.
ai
giee ;
gléﬂ PL{-\YER-H!S’SILE MOVER SUBROUT INE
128

8138 1BY TOM HUDSIN
8146 ;A.N.A.L.0.G. CIMPUTING

#1586

#14e ;

gigg +PAGE ZERO USAGE

1 \

A198 PHSTR = $CEB 1P/M BASIC STRING
6288 PLADR = $CD +PLAYER ADDRESS
8218 PMEND = $CF iPLAYER [MAGE END
6228 xP0S = 408 A POSITION

8230 YPOS = $01 Y POSITION

8248 HOLD = 3D4 tHOLD AREs

8258 PLNUM = $D3
8268 ;

{PLAYER & TO HOVE

8386 ADC YPOS
8598 5TR PMEND
#8688 LDx PLNM
8418 BEQ ENDCAL

8620 PLCALC LDA PLADR

8638 CLC
Bade QDE 8128
B4 STA PLADR
Besh LDA PLADR+
8678 AOC 49

8488 STA PLADR#!
8498 DEX

8786 BNE PLCALC
8718 ENOCAL LDY #8
8728 LDx 8

8738 COEYLP CPY YPOS
@748 BCC ZERD
8750 CPY PUEND
8748 BLS ZERC

8778 STY HOLD

8788 T

8796 TAY

8986 LDA (PMSTR),Y
8318 LDY HOLD

8328 ST4 (PLADR) Y
8830 INX

8346 LDA #0

8250 BEQ NEXT

6868 2ER0 LOA #8
8876 5Ta (PLADR),Y
6986 NEXT INY

8396 CPY 4123

#9868 BENE COPYLP
8918 LOX PLNM
6928 LDA XPOS

8738 STA HPOSPE X
8948 RTS

8958 .END

'T0 GET END

WAND SAVE IT!
:GET PLAYER#

:NO INDEX NEEDED!
‘ADD 128 TO
:PLAYER

1ADDRESS

10

tPOINT TO

iNEXT

tPLAYER.

:HEETHER ADJUSTMENT?
1YES!

+2EROD PM COUNT
-EERG STRING COUNT
'EIJPTINB DATA YET?

ND!
*FINISHED COPYING?
SAUE Y REG
:HBUE A REG...
:T0 v REGISTER
{GET P/M BYTE
(GET PM OFFSET
:CHANGE PLAYER!
sHEXT STRING BYTE,
{FORCE BRANCH
+TO NEXT BYTE!
17ERQ OUT...
:PLAYER EYTE!
NEXT A/M BYTE
:DONE W/COPY?
:NOT DONE YET!
1GET PLAYER 4
NOW JUST SET
4 LOCATION!
iFINIS!
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USING DLIs

16K Cassette or Disk

by Joseph T. Trem

For many years there have been powerful com-
puters on the market which performed multi-tasking
functions. Not until a few years ago did the home
computer acquire this capability. At last! ATARI!

Having a 6502 microprocessor for its brain, your
ATARI computer has the capability of using inter-
rupts. An interrupt is a tricky way of freezing the
state of the microprocessor while performing some
other function, then moving on when completed.

Here is an example. On a raster scan TV, the
picture you see is drawn sixty times a second. The
beam starts in the upper left-hand corner and even-
tually ends up in the lower right-hand corner. This is
done sixty times a second. The time taken for the
beam to travel from the bottom of the screen back to
the top is called vertical blank. During vertical blank,
there is plenty of time for other processing. Using an
interrupt, one could check for vertical blank. When
vertical blank occurs, it is possible to perform some
other function, then continue on. Some of the more
common functions would be moving player/mis-
siles, updating score counters, changing colors. . . all
between Vblank, as it is more commonly called. If
these functions are performed during Vblank, there
is no unsightly flicker on the screen. Besides, Vblank
is processing time to kill, right?

ATARI goes a step further by implementing a dis-
play list interrupt or DLIL. On a raster scan TV, the
beam sweeps across the screen, from left to right,
moves down one line, then does it again. One sweep
of the beam is one scan line. It takes 262 sweeps of
that beam to create a single frame on your TV, all
done sixty times a second. In other words, there are
262 scan lines available on your TV.

ATARI designed their computer to evolve around
the architecture of your TV set. Even better, the dis-

play list uses all combinations of the scan line from
graphics O to graphics 8 and allows you to set up a
DLI on any line. For example, one could draw a scan
line, change the background color, and so on. The
final picture will appear to have a different color on
each line.

To set upa DLI, there are a few steps which have to
be taken. First, we have to create a DLI routine in
machine language that will do what we want. This is
called a service routine. Then we must let the micro-
processor know where to find that routine by vec-
toring through $200 (low byte) and $201 (high
byte). That's 512 and 513 decimal. Next, we set the
display list lines that we want the service routine to
occur after with a DLI instruction. Finally, we must
enable the DLI.

Because the concept of the DLI is a hard one to fol-
low and needs some understanding of Assembly lan-
guage, | have presented an example. ..a picture is
worth a thousand words! This program, written in
BASIC, twinkles a starfield while running player/
missiles. . .both appearing independent of one
another.

The program is well documented. In the example,
the service routine is located at $600. Every display
list line has been set in the graphics 7 mode with a
DLI instruction (Figure 1). This was determined by
using the chart in Figure 2. The DLI instruction for
graphics 7 is 141 decimal. Included with the BASIC
program is the assembled listing of the service rou-
tine which simply stuffs colors in the color register.

Hopefully, this program will help you gain a better
understanding of the DLI. It is among the most
powerful programming tools you can use. Take some
time to understand the concept, and you will greatly
increase your programming expertise. [
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Standard Graphics 7

Display List List with DLI Set
70 8 Blank lines 70 8 Blank lines
70 8 Blank lines 70 8 Blank lines
70 8 Blank lines 70 8 Blank lines
4D Antic Mode 13 4D Antic Mode 13
(Basic mode 7) (Basic mode 7)
60 60
70 70
oD 8D Antic Mode 13
with DLI set
0D 8D
oD 8D
oD 8D
oD 8D

New Graphics 7 Display

Figure 1.

Display List Interrupt Instruction Chart
Graphics Mode DLI Instruction

Basic Antic Hex Decimal
0 $02 $82 130

None $03 $83 131

None $04 $84 132

None %05 $85 133
1 $06 $86 134
2 $07 $87 135
3 $08 $88 136
4 $09 $89 137
5 $0A $8A 138
6 $0B $8B 139

None $0C $8C 140
7 $0D $8D 141

None $0E $8E —_
8 $0F $8F 143

Figure 2.

180 REM FLICKERING STARFIELD

118 REM BY JOE TREM (c) 1982

128 REM

138 REM SETS GRAPHICS 7 FULL SCREEN, D
RAMS SURFACE WITH SOUND

140 GRAPHICS 2I:POKE 708,136:COLOR 1:F
OR K-8 TO0 159:S50UND 0,10,X,4:PLOT X,95
:DRAMWTO X,80+RND (8)¥*5:NEXT X

158 REM CALCULATES DISPLAY LIST, SETS
SPEED OF PLAYER 7O @

168 SP-@:DLST-PEEK(560) +PEEK(561)%256
178 REM SETS UP DPLI FOR EACH GRAPHICS
7 SCAN LINE

IEB FOR L=6 TOD 84:POKE DLSTHL,141:NEXT

198 RENM READS MACHINE LANGLAGE ROUTINE
INTO PAGE 6

280 FOR J=86 TO 3I:READ A:POKE 1536+J,4:

NEXT J

218 COLOR 3I:REM SETS COLOR Tﬂ FLICKEH
228 REM PLOT5 STARS WITH S50

238 FOR X=1 TO SO:50UND 8, II II 4:PLOT R
ND (B8) %159, Rlb(ﬂ)*?E.NEHT X

248 REM SETS STARTING ADDRESS FOR DLI
C(PAGE 6) AND ENABLES DLI

ggl POKE 512,0:POKE 513,6:POKE 54286,1

268 REM SETS UP PLAYER/MISSILE @

278 YP-8:POKE 559,62:PMBAS-PEEK (186)-3
2:POKE 54279,PMBAS:POKE 53277,3:PMB=PHN
BAS*256+1024

288 GOSUB 350

ﬁgﬂ REM PLAYER/MISSILE COLOR, MOVE RIG

308 POKE 704,INT(RND(B)%15)%16+8:FOR X
=38 T0 238 STEP SP:POKE 53248,X:S50LND

8,K,8,4:NEXT X

318 GOSUB 358

?20 REM PLAYER/MNISSILE COLOR, MOVE LEF

338 POKE 784,INTI(RND(B)*15)%16+8:FOR X
=230 TO 38 STEP -SP:POKE 53248,H:S0UND
@,X,8,8:NEXT X:GOTO 288

348 REM ROUTINE ERASES OLD PLAYER, DEY

ERMINES SPEED, AND UVERTICAL LOCATION O

F PLAYER 0

358 SP=SP+1:FOR H=YP TO YP+4:POKE PMe+
K,B8:MEXT K:IF SP>15 THEN SP=1

368 YP-J@+RND(8)%150:POKE PMO+YP,24:P0
KE PMO+YP+1,255:POKE PMB+YP+2,255:POKE
PMO+YP+3,24 : RETURN

3780 REM MACHINE LANGUAGE DATA

386 DATA 142,24,208,64

398 REM NOTE TO ASSEMBLY PROGRAMMERS..
HSYNC MAS NOT USED FOR MORE ERRATIC FL
ICKERING

CHECKSUM DATA
(See pgs. 7-10)

168 DATA 190,749,80,569,86,100,793,712
,498,713,519,482,263,294,178,6226

258 DATA 994,486, 125,998,763,168,971,4
16,696,808,181,59,947,793,791,9168

Assembly listing.

81808 ; FLICKERING STARFIELD
gi%g ; DLI SERVICE ROUTINE

r
8138 ; ADDRESS $D@18 IS THE
8146 ; COLOR/LUMINANCE REGISTER
8156 ; OF PLAYFIELD 2
81606 ;
8178 COLPF2 = 5Dp818
aise ;

a19e =56080

SAVE WHATEVER IS IN THE
H-REGISTER INTO PLAYFIELD
COLOR Z HARDMARE REGISTER

8258 STX COLPFZ ; STORE COLOR
8268 RTI ; RETURN FROM INTERRUPT

8288 .END

=
ad
N
-~}
e
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A GRAPHICS
CLIPPING ROUTINE

16K Cassette or Disk

by Tom Hudson

Probably every ATARI user who has ever dabbled
in the graphics area has encountered the infamous
“ERROR 141 — CURSOR OUT OF RANGE."”
This error message occurs when you try to PLOT or
DRAWTO a point which is off the screen. The
program listings presented in this article will
demonstrate a BASIC subroutine which eliminates
this problem, while drawing the portion of the line
which is on the screen.

Listing 1 is the clipping routine. Type in this sub-
routine and check it for typing errors. List this onto
tape (LIST “C:”) or disk (LIST *“D:filenam), so
that it can be easily merged with other programs.

Listing 2 is a demonstration of the clipping
routine’s capabilities. This program is a general-
purpose shape rotation routine and will be explained
in detail later. Type NEW and enter this listing into
your computer, then check it for typing errors.

When you are sure Listing 2 has been entered
correctly, ENTER the clipping routine from tape
(ENTER *"C:”) or disk (ENTER “D:filename’).
The two listings will merge, forming one program.
RUN the program. You will see a square appear. It
will begin rotating and increase in size until its
corners run off the screen completely, and it
disappears altogether. Press BREAK to stop the
program.

How it works.

Line 150 — This line sets the BASIC
DEGREE flag. This tells the computer that all
angles will be expressed in degrees.

Line 160 — This line sets up a full-screen
GRAPHICS 6 screen.

Line 170 — This line tells the computer to
use color 1 when drawing.

Line 180 — This line sets the shape size
increment (SI) to 1.1. This means that each time
the shape is drawn, it will be 1.1 times as large as
the previous plot. If Sl is set to 1, the shape will
stay the same size. If Sl is set to 0.5, the shape
will shrink to half its size each time it is drawn.

Line 190 — This line establishes the initial
size of the shape. Since SF is set at 0.5, the object
will start out half as big as defined.

Line 200 — This line sets RF, the rotation
factor, to 10. With this value, the shape will
rotate 10 degrees counter-clockwise each time it
is drawn. A negative value will rotate it
clockwise, and a value of zero will result in a
non-rotating shape.

Line 210 — This line defines CX and CY, the
center coordinates of the object. The present
values will place the object at the center of the
screen. Try other values here and observe the
results.

Line 220 — This line is essential to the
operation of the clipping routine. It defines the
limits of the screen area you wish to use. These
values are currently set to the normal
GRAPHICS 6 screen limits (X RIGHT=159, X
LEFT=0, Y BOTTOM=95, Y TOP=0). By
changing these values, a smaller “window” may
be created. For example, make the following
changes to line 220:

220 XR=88:KL=40:YB=58:YT=38

RUN the program and observe the result.
The shape will be clipped to the new window
limits. By using this technique, very interesting
displays can be created with independent
clipping windows!

Line 230 — This line sets the DATA pointer
to line 360. This line contains the data which
defines the shape of the object.

Line 240 — This line reads the number of
points in the shape and dimensions X and Y
coordinate work arrays accordingly.

Line 250 — This line reads the X and Y
coordinates of each point in the shape and scales
them as requested in line 190.

Lines 260-270 — These lines increment the
rotational position of the object. Rotation
values greater than 360 degrees are adjusted
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properly.

Line 280 — This line adjusts the size of the
shape as requested in line 180.

Lines 290-300 — These lines rotate each
point in the shape using the BASIC functions
SIN and COS (sine and cosine). The adjusted
points are stored in the X2 and Y2 arrays.

Line 310 — This line clears the screen for the
next plot. If this line is removed, the images of
the rotating square will build up into an
interesting display.

Line 320 — This line adjusts each point in
the shape to its proper screen position by
adding the centerpoint coordinates (defined in
line 210).

Lines 330-340 — These lines are very
important, as they send the PLOT AND
DRAWTO coordinates to the clipping routine.
The clipping routine requires four variables:
X1, Y1, X2 and Y2. The routine analyzes the
coordinates and simulates the function:

PLOT Hi,Yi:DRAWTO X2,Y2
To see what happens when the clipping
routine is not used, replace the GOSUB 1000
" statements in lines 330 and 340 with PLOT X1,
Y1: DRAWTO X2, Y2 and RUN the program.
The program will operate correctly until the
square runs off the screen. When this happens,
the program will end with an error condition.

Line 350 — This line simply loops back to
line 260, where the drawing process starts again.

Line 360 — This DATA statement contains
information about the shape we want to draw.
The first number is the number of points in the
object. Since this is a square we are using, there
are 4 points. The rest of the data values are the X
and Y coordinate pairs for each point. To make
a hexagon, for example, try this data statement:

DATA 6,11,0,6,-10,-6,-10,-11,0,-6,10,6,10
Figure 1 is an X-Y coordinate grid which is helpful

in defining a shape. The shape rotates around the
intersection of the X and Y axes (0,0) which in this
case is the center of the square. You can set up any
shape you like merely by changing this DATA line.

X
4 A 1
-10, 10 10, 10
———F——
| I
| I
- I : > Y
| I
L |
-10, -10 10,-10
3 v 2

Figure 1.

The clipping routine.

Line 1050 — This line clears all the flags
which determine when clipping is necessary.

Lines 1060-1130 — These lines check the X
and Y coordinates to see if they have exceeded
the screen limits defined in line 220 of the shape
rotation demonstration. If the coordinates
exceed the limits, flag variables are set to
indicate this.

Line 1140 — If both X coordinates are to the
left or right of the screen, or both Y coordinates
are to the top or bottom of the screen, the line
will not show up on the screen at all, and the
plot is abandoned.

Line 1150 — This line sets up work
variables to clip one end of the line, if necessary,
and GOSUBs to line 1210 to perform this
function.

Line 1160 — In order to clip the other end
of the line, this line copies the second set of
coordinate flags to the first.

Line 1170 — This line saves the XW and
YW values, which are the last set of clipped
endpoints. It then sends the X and Y endpoints
to the clipping calculator and clips the other end
of the line.

Line 1180 — If any of the clipped points
could not be placed within the clipping area,
the plot is abandoned.

Line 1190 — This line PLOTs and DRAW:s
the clipped line.

Line 1200 — This line exits the clipping
routine after the clipped line is drawn.

Line 1210 — This line is the start of the
clipping calculator, the heart of the clipping
routine. If the total of the clipping off-screen
flags is zero, no clipping is required. The XW
and YW values are set up, and the clipping
routine is exited.

Line 1220 — If the line goes past the left side
of the screen, this line calculates the point at
which the line crosses the left limit, and saves
the X and Y coordinates of that point. If this
point is on the screen then the calculation is
complete and the subroutine is exited.

Line 1230 — If the line goes past the right
side of the screen, this line calculates the point
at which the line crosses the right limit, and
saves the X and Y coordinates of that point. If
this point is on the screen then the calculation
is complete and the subroutine is exited.

Line 1240 — If the line goes past the bottom
of the screen, this line calculates the point at
which the line crosses the bottom limit, and
saves the X and Y coordinates of that point. If
this point is on the screen then the calculation is
complete and the subroutine is exited.

Line 1250 — If the line goes past the top of
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the screen, this line calculates the point at which
the line crosses the top limit, and saves the X
and Y coordinates of that point. If this point is
on the screen then the calculation is complete
and the subroutine is exited.

Line 1260 — This line forces a return from
the subroutine after all calculations are
complete.

Final comments.

The graphics clipping routine can be used in many
graphics applications where it is possible to exceed
screen limits. This routine can be used with any
graphics mode, and can allow the use of graphics
“windows’’ anywhere on the screen.

To use the clipping routine in your own programs,
simply use lines 1000-1260 and set up the desired
screen limits to the XL, XR, YT, and YB variables.
When you want to draw a line, instead of the
command:

PLOT H1i,Y1:DRAWTO K2,Y2
use the following:
(Set up X1, Y1, X2, and Y2)
GOSUB 1000

This will work for any line, even those that are

completely off the screen. O

Listing 1.

188 REM 3IEHE000COCEOEHOEGHO000E
110 REM ¥ SHAPE ROTATION DEMO *
128 REM * *
138 REM * BY TOM HUDSON *
148 REM

DEG
1608 GRAPHICS 6+16
178 COLOR 1
188 5I=1.1

718 CX=88:CY=48

2280 KR=159:XL=8:YB=95:YT=0
230 RESTORE 360
248 READ N:DIM HIND,Y(IN) ,K2(N),YZ2{N)
258 FOR X=1 TO N:READ MH1,MW2Z:K(X)-HI¥SF
: ¥ (K)ZWZ¥SF :NEXT X

2680 RH=RWHRF:IF RMW>368 THEN RW-RW-360:
GOTO 32767

278 IF RM{8 THEN RW=RM+I68

280 FOR X=1 TO N:X(HIZH(HI®SI:Y(KI=Y(X
IXST:NEKT X

2980 FOR X=1 TD N:XZ2(X)=K(X)¥COS(RMW) +Y(
HI¥SIN(RM)
g:? ;2(R):“H(H)*SIH(HH’*V(R)*CUS(RH):H
310 GRAPHICS 6t16
328 FOR X=1 TO NIKZIKIZK2(KI#CK:YZ(XD=
YZ(K)+CY:NEKT
338 FOR X=1 TO N-1:HI-HKZ{H) :YI1=Y2(H):X
2-HZ(H+1) :YZ=-YZ(K+1) :GOSUB 1808:NEXT X
340 KA-KZINI :Y1=VZIN) :R2=K2({1):¥2=¥2(1
3: GOSHB 1800

358 GOT

I60 DﬁTﬁ 4 18 i8,18,-18,-18,-18,-10,180

CHECKSUM DATA
(See pgs. 7-10)

100 DATA 274,394,860,852,286,35,223,49
2,578,583,299,36,472,202,715,6301

258 DATA 317,285,346,819,167,988,212,4
90,135,523,722,951,5955

Listing 2.

18808 RENM ¥OOEEEEEHOOEEHEHEDOOEEOOEEE6E
18160 REM * GRAPHICS CLIPPING ROUTINE *

1828 REM ¥*

1830 REM * BY TOM HUDSON *
1048 REM

10560 L1=-0:LZ=-8:R1-0:R2-0:T1-08:T2=-8:B1=
8:8B2-0

1868 IF XK1{XL THEN L1=1:G0TO 1838
1878 IF X1)>XR THEN Ri=1

18868 IF Y1>YB THEN B1=1:GOTO 1180
1898 IF Y1<{YT THEN Ti:=

1188 IF H2<{HL THEN L2=1:GOT0 1120
1118 IF K2>HR THEN R2=1

11268 IF Y2>YB THEN B2=1:GOTO 1140
1138 IF Y2<{YT THEN T2=1

1140 IF L1+4L2=2 OR R1+R2=2Z OR T1+72=2
OR B1+482=2 THEN RETURN

é159 H3=-H1:Y3I=-Y1:K4=K2:Y4=Y2:GOSUB 121

1160 L1=L2:R1=R2:T1-T2:81-B2

11780 HISHM:YIZVHIXISK2:YI-VZ:K4-HR1:Y4C

Y1:G05UB 12180

1180 IF X1<XL OR X1>XR OR Yi{YT OR Y1)
YB OR HW{XL OR HW>HR OR YW(YT OR YW VB
THEN RETURN

1190 PLOT Xi,Y1:DRAWTO KM,YHW

1208 RETURN

1218 IF L1+T1+B1+R1=8 THEN XMW=KI:YMW=Y3
:RETURN

1220 IF L1 THEN HMW=HKL:YMW=-YI+{V4-YII¥(X
L=X3)/ (H4-HI) : HI=KM:YI=YM:IF YI>=YT AN
D Y3I(=YB THEN RETURN

1238 IF R1 THEN HW=HR:YW=-VI+(V4-VIIH(X
R-H3)/ (K4-K3I) :RI=KM:YI-YM:IF YID=YT AN
D Y3I{=YB THEN RETURN

1248 IF Bl THEN YHW=VB:HW=-HI+(K4-HIIH(Y
B-Y3)/(Y4-YI) :KI=KMW:YI=YMH:IF XI>=HR aN
D XIC(=HL THEM RETURN

1258 IF T1 THEN YH=YT:XW-NI+({X4-HIIH(Y
T-Y3)/(Y4-YI) : KI=KM:YI=YH:IF XID>=KR AN
D X3{=HL THEN RETURN

1268 RETURN

CHECKSUM DATA
(See pgs. 7-10)
1880 DATA 598,934,608,54,602,235,68,814
.6,822,52,814,18,822, 603 5507

1150 paTa 879 618 493 94? 81,785,160,9
28,947,905, 968 ?91 8494
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3-D GRAPHS
MADE FAST& EASY

16K Cassette or Disk

by Tom Hudson

Thanks to ATARI’'s Graph-It (TM) graphics
package, ATARI computer owners can generate bar
charts, pie graphs, and two- and three-dimensional
plots. Unfortunately, when more complex three-
dimensional plots are desired, Graph-It can take
more than an hour to complete just one plot!

In order to assist those Graph-It users who
would like to see a quick rendition of their 3-D plot
before committing themselves to a marathon wait
with Graph-It, | have written a 3-D graph program
which is easy to use and produces graphs very
quickly.

By now, many readers are probably asking, “What
in the world is a 3-D graph?”’ which is not a bad
question at this point, and one I will try to answer.

We are all familiar with 2-dimensional (flat)
graphs. They are usually called “line” or ‘bar”
graphs. Figure 1 is a line graph of the equation
Y=2%*X. When X is four, Y is two times four, or
eight, and so on.

Figure 1.
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In a 3-dimensional graph, things are a little more
complicated. As the name implies, we are trying to
generate a 3-dimensional form, derived from an
equation. To do this, we need three coordinates. We
will label these coordinates X (width), Y (depth) and
Z (height).
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Figure 2.

We start with a grid marked with X and Y
coordinates, then we lay this grid flat as in Figure 2
(a good way to visualize this is to lay a piece of graph
paper on a table in front of you). Next we use an
equation to determine the Z coordinate. The Z value
tells how high off the table each point on the grid is.
The Z coordinate is always derived from the Xand Y
values. In this way, we can see how changes in the X
and Y values affect the Z value. For example, in the
equation Z=(X+Y)*3, when we are at the
coordinates X=1 and Y=3, Z would equal 12 (4
times 3). On our graph, this would be represented as
a small peak (Figure 3), telling us that where X=1
and Y=3, the Z value is 12. Of course, to be useful
this process must be repeated for each point on the
grid so that we can see the overall results. Three-
dimensional graphs are useful for visualizing how an
equation will act with varying X and Y values.
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Figure 3

Listing 1 is a simple but effective 3-dimensional
graph generation program. It is NOT meant as a
replacement for the Graph-It 3-D plot program,
but an enhancement.

Type Listing 1 into your computer and check it
for accuracy. When the program is correctly entered,
you will be ready to start graphing in three
dimensions!

Let’s say you want a 3-D plot of a complex
equation. You don’t know what it will look like, but
you'd like to get some idea before you wait an hour
for Graph-It to process it. With this program, you
can “preview” a 3-D graph, and if you want a
detailed copy, the same equation can be processed by
Graph-It. An equation requiring 70 minutes on
Graph-It can be processed by this program in five.
Of course, the Graph-It version is much smoother
and will do such things as automatic scaling, but if
you need the output quickly, this program can do it.

Let’s find out what the equation Z=(X-Y)? looks
like. Line 220 is where all equations must be
executed, so change line 220 to read:

228 Z=(H-Y) A2

When the line is changed, RUN the program. The
screen will go black for several seconds while the
computer calculates the plot coordinates of the
graph. When these calculations are finished, the
screen will come back on, and the graph will be
drawn. It’s that simple.

How it works.

Line 80 — Set up the arrays needed to store
the plot points.

Line 120 — Turn off the system’s Direct
Memory Access (DMA). This speeds up
calculations considerably. The only unpleasant
side effect is that the screen goes black until
DMA is turned on again.

Line 160 — Set the screen limits for the
graphics clipping routine (see lines 600-720).

Lines 210-230 — This isa FOR-NEXT loop
for calculating the Z value for each point on the
grid. Line 220 is where your equation should be
placed. Just replace the existing equation with

your own, starting with Z=. The program will
do the rest.

Lines 270-300 — After all the Z values have
been calculated, this section changes them to
plot coordinates so that they can be placed on
the screen.

Line 340 — This line turns DMA on again,
so that we can see the graph.

Line 380 — This line draws the '‘zero
reference’’ outline. This is simply the outline of
the grid before the Z coordinates were
calculated. It lets you know where zero is,
relative to the rest of the points on the grid.

Lines 420-430 — This section actually
draws the grid on the screen using the datain the
GX and GY arrays, which were built in lines
270-300. It uses the graphics clipping routine in
lines 600-720 just in case the lines run off the
top or bottom of the screen.

Lines 470-500 — These lines draw the
vertical lines from the baseline to the corners of
the graph.

Line 540 — This line loops the program
forever. Hit the break key to stop the program.

Line 600-720 — This is a modified graphics
clipping routine. (See A Graphics Clipping
Routine, page 44). It is modified to only clip
lines that extend beyond the top and bottom
of the screen, not the sides.

You can try any equation you like in line 220,
just set Z to the result. Included below are a few
interesting equations for you to try, along with
the time required to generate the graphs. Simply
replace line 220 with one of these equations. O

228 Z=SIN((X+Y-4)/4%38)+38
(Requires approx. I8 seconds)

iz; Z=SOR(ABS (K—-18.5) A2+ABS(Y-5.5)AZ2) A
tiequires approx. 2.25 minutes)

228 Z-(1/SO0R(SOR(ABS(H-18.5) A2+ABS(Y-5
«5)A2) +4) A2) %888-58
(Requires approx. 2.75 minutes)

%;212570-50R(a55tu-10.5)A2+nl5(?-5.5)A
tltuu'lires approx. 2.3 minutes)

220 Z=-(SIN(R/18)+COS5(Y/5))%38
(Requires approx. 48 seconds)

220 Z=(SINCH/718)%SINIY/5))*38
(requires approx. 48 seconds)

ié REM
28 REM
38 REM
406 REM
58 REM
68 REM

3-D GRAPH PROGRaM
BY TOM HUDSON

* Xk K
*® X% %
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78 GRAPHICS 24:SETCOLOR 2,0,0:COLOR 1
86 DIM GH(C(21,11),6Y(21,11)

98 REM

168 REM 3% DMA OFF 6%

118 REM

120 POKE 559,60

138 REM

140 REM 36 SET CLIPPING LIMITS e
158 REM

168 XR=319:HL=0:YT=0:YB=191

178 REM

1880 REM ¢ YOUR FORMULA GOES

190 REM ¥ INSIDE THIS LOOP ¢

280 REM

210 FOR X=1 TO 21:FOR Y=1 TO0 11

220 Z=-(RtY)*]

238 GYIR,YI=Z:NEKT Y:NEXT X

240 REM

258 REM 6% CALC. SCREEN COORDS. e
268 REM

270 FOR X=1 TO Z1:FOR Y=1 T0 11

280 GXIH,YI-(H-1)¥10+(Y-1)%18

290 GYIX,¥Y)-188-(Y-1)#18-GY(X,Y)

I88 NEKT Y:NEKT K

318 REM

320 REM 6% DMA ON AGAIN ¥

330 REM

348 POKE 559,34

358 REM

360 REM ¥60¢ DRAMW BASELINE M

378 REM

388 PLOT 0,1830:DRAMTO Z608,180:DRAWTO I
68,80 :DRAKTO 160,80:DRAMWTO 0,180

398 REM

480 REM 6% PLOT THE GRAPH ¥

418 REM

4720 FOR ¥=1 TO 21:FOR ¥=2 TO 11:Mi=GX(
H,Y-1):VIZGYIK,¥Y-1) :HZ2-GXIX,¥Y) :Y2=GY (X
LY2:G05UB 600:NEXKT Y:NEXRT XK

438 FOR Y=1 TO 11:FOR H=2 7O 21:Hi=GX(
K=1,¥):Y1I=-GY(H-1,Y):H2-GH(X,Y):YZ=GY (X
,¥):GOSUB G600:NEMXT K:NEXT Y

448 REM

450 REM ¥ DRAMW VERTICAL LINES ¥¢x
468 REM

478 X1-0:Y1-180:K2=-GX{1,1):¥Y2=-6Y(1,1):
GOSUB 688

480 XKi=-Z080:Y1-180:XH2-GH(21,1):Y2=GY (21
1) :GOSUB 688

498 Xi=-3I00:Y1=-80:H2=-6H(21,11):Y2=6Y(21
,11) :G0SUB 608

508 XK1-180:Y1=-80:X2=-GX{1,113:Y2=GY(1,1
1) :G05UB 688

519 REM

528 REM 336¢ LOOP FOREUVER 306k

538 REM

548 GOTO 548

558 REM

S50 REM EME R R RO R R RN
570 REM ¥ GRAPHICS CLIP ROUTINE
580 REM 3H66H060OEHOHOE000HOOOREO0
598 REM

600 TIi=0:72=-0:B1=8:8B2=0:1IF Y1<YT THEN
T1=1:G0T0 628

618 IF Y1)YB THEN Bi=1

620 IF YZ<{YT THEN T2=1:GOT0 648

638 IF YZ2>YB THEN B2:=1

648 IF Ti+472=2 OR B1+B2=-2 THEN RETURN
650 HI-K1:YI=Y1:K4=XZ2:Y4=Y2:GOSUB 698
668 Ti=TZ:Bi1=BZ:Xi-KMW:Yi1=-YW:XI=-K2:¥v1z=Y
2:X4-K1:Y4=-Y¥1:G05UB 6986

678 IF Y1i{Y¥T OR Y1)>YB OR YMW{(YT OR YW>Y
B THEN RETURN

688 PLOT X1,Y1:DRAWTO HW,YW:RETURN

690 IF Ti14B1=8 THEN HM=NI:YW=YI:RETURN
788 IF T1 THEN YH-VYT:XW-KI+(H4-HIIHL(YT
“Y33/(Y4-Y3II:HI-HM:YI-YW:RETURN

718 IF B1 THEN YMW-YB:HW-KI+(HK4-KIIH¥(YB
“¥33 /7 (Y4-YI) i RI-HKMW:YI=-YW:RETLRN

728 RETURN

®
CHECKSUM DATA
(See pgs. 7-10)

i@ DaTA 587,293,21,12,595,261,273,936,
267,649,77,777,83,421,89,5341

160 DaTh 657,95,338,245,76,34,998,837,
88,515,94,52,428,3841,526,5802

310 paThA 81,562,87,3,93,546,99,883,185
,830,83,323,366,932,349,4582

468 DAaTA 98,734,383,488,855,85,726,91,
723,97,368,494,374,189,536,6873

618 DATA 188,353,198,823,482,869,545,4
8,298,732,573,599,5788

Sphere Demo

8 SIZE=98:REM EEHRADIUSWEN
9 CK-160:CY=96:REM *XCENTER*

58 8EEPﬁ}£gE§i:SETCQLOH 2,8,8:5ETCOLOR

1,8,8:COLOR 1

25 PLOT CH+SIZE,CY:REM OEESTARTME

3@ FOR Y=98 T0 8 STEP -12

48 FOR X=8 TO 368 STEP 12

S8 IF TIME=1 THEN H2-CH+SIZECOS5(X):Y2
SCY-(SIZE¥SIN(XI#®SIN(Y)) :GOTO 68

S5 H2=CH-(SIZENXSINIHI¥SINIYI):YZ=CY+SI
ZE¥C05(X)

680 DRAMTO H2,YZ:NERT X:NEXT

90 TIME-TIME+1:1F TIME=2 THEH PLOT CK,
CY+SIZE:GOTO 3@

188 SIZE=284RND (1)#IB:CHK=SIZE+1+(RND(1
IX(I18-(S5IZEH2))) :CY= SIZE*lf(RID(lli(l

gﬂ-(SIZEIZJ)) :GOSUB 1080:TIME=1:60TO

918 REM ¥%¥ ERASE HIDDEN LINES &€
1008 COLOR @:FOR X=@ TO 98 STEP 8.5
1010 X2Z2=SIZEMXCOS(H) :Y2=SIZE¥*SIN(X)
1820 PLOT CX+X2,CY+Y2:DRAWTO CX-HZ,CY+
YZ:PLOT CH#X2,CY-YZ:DRAWTO CK-X2,CY-Y2
:NEXT H:COLOR 1:RETURN

CHECKSUM DATA
(See pgs. 7-10)

8 DATA 3I65,712,888,195,686,399,358,614

388,298,2085,186,520,297,673,6680

1620 DATA 282,282
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GRAPHIC VIOLENCE

16K Cassette or Disk
by Tom Hudson

When writing game programs, many
programmers automatically choose assembly
language over BASIC because of the obvious speed
advantage. This can sometimes be a mistake, since
BASIC offers some functions (such as sine, square
root, etc.) not easily written in assembler. One way
to take advantage of the convenience of BASIC and
the speed of assembler is to combine the two
languages. ATARI BASIC allows the user to “call”
machine-language subroutines, which can be many
times faster than the same routine in BASIC.

In order to assist those game programmers who
would like to have dramatic explosion effects in their
BASIC programs, | have developed Graphic
Violence, a group of assembly-language subroutines.
These routines allow BASIC to generate up to 20
simultaneous explosions in GRAPHICS 7. They can
optionally generate sound effects as well as “‘cycle”
the colors of the explosions for an interesting
“radioactive glow" effect.

The first half of this article is a non-technical
explanation of how to use Graphic Violence. The
second half is an in-depth discussion of the actual
assembly language code for those interested in the
inner workings of the subroutines.

Using Graphic Violence.

Listing 1 is the BASIC language code necessary to
set up the Graphic Violence subroutine. This code
should be placed in any program that is to use the
explosion generator. After typing this program in,
SAVE it immediately, BEFORE RUNNING IT! The
routine has some safeguards against typing errors in
the DATA statements, but if it is executed with bad
DATA, the system may crash and it will be necessary
to re-type the program.

After the programis typed and SAVEd, RUN it. If
it is typed correctly, the program will run for several
seconds before anything happens. The screen colors
will begin cycling quickly. If not, an error was made
somewhere, and you should re-boot your system,
load the SAVEd program, find the mistake, SAVE it
and try again.

If a message such as “COORDI ERR” occurs, you
have made a mistake typingin the DATA statements.
“COORDI ERR" indicates that an error was made

in the COORDI DATA, “INIT ERR" is an error in
the INITIALIZATION CODE, etc. Find the error,
fix it and re-RUN the program.

Once the computer starts cycling colors, press
SYSTEM RESET before doing anything else.
Whenever operating any program using the Graphic
Violence subroutine, you MUST use the SYSTEM
RESET key to terminate the program. The sub-
routine automatically disables the BREAK key since
typing commands in immediate mode while the
subroutine is in operation will usually cause a system
crash. Pressing SYSTEM RESET will correctly
terminate the subroutine and avoid any problems.

At this point, you should have a correctly
operating Graphic Violence initialization sub-
routine SAVEd on tape or disk.

Program 1 Flow.

Line 80 — GOSUBs to line 10000 to
initialize the subroutine.

Line 10010 — Dimensions the strings
needed by Graphic Violence and RESTOREs
the DATA pointer.

Line 10020-10060 — READs DATA state-
ments into the strings used by the subroutine.

Line 10080 — POKEs graphics PLOT
values into Graphic Violence.

Line 101000 — Calls the machine-
language initialization routine. It is of the form:

A=USR (ADR (INITS) ,ADR(MAINS) ,ADR (COORD1
$),ADR(COORDZS) ,COLOR, SOUND)

The COLOR value tells whether or not you want
the color of the explosions to cycle. In the program
listing, this value is set to 1, indicating that cycling is
desired. If you do not want cycling, place a O here.

The SOUND value tells whether or not you want
the routine to generate sounds with the explosions.
In the listing it is a 1, indicating that we want sound.
If sound is not desired, place a O here.

Line 10110 — This line simply returns from
the subroutine to the main program

A short demonstration.

With Listing 1 in your computer, add Listing 2
to the original program and RUN it. This is a short
demonstration routine which simply places an
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explosion at the center of the screen, then repeats.
By looking at this short routine, you will notice
the USR call in line 220. This is the command which
starts an explosion. Once the Graphic Violence
machine-code subroutine is set up, this short
operation is all you need to generate explosions.

Remember to stop the program by pressing
SYSTEM RESET.

Program 2 Flow.

Line 190 — Set up a full-screen graphics
mode 7.

Line 220 — Call the explosion-starting
machine language routine. This line actually
starts the explosion. It is of the form:

A=USR (ADR (EXPLS5) ,X,Y)

X and Y are the screen coordinates of the center of
the explosion. In the Listing, X=80 and Y=48,
placing the explosion at the center of the screen.

This statement is the heart of the Graphic
Violence routine. Once this statement is executed, it
starts off an explosion while BASIC continues with
whatever it is doing. In addition, the explosion
handler can operate up to 20 explosions simultan-
eously, while BASIC does its own processing!

Line 240 — This line is a simple delay loop
which allows an explosion to dissipate before
generating another.

Line 260 — This line goes to start a new
explosion after the wait.

In the previous example, we generated one
explosion at the center of the screen, just to keep
things simple. In the next example, we will see how
the Graphic Violence routine will handle up to 20
simultaneous explosions without the programmer
having to worry about what’s going on inside the
explosion handler! All the programmer needs to do
is send the explosion coordinates to the routine via
the USR command and let the computer do the rest.
(What could be simpler?)

With Listing 1 in your computer, add Listing 3
to the original program and RUN it. The program
will fill up most of the screen with graphics, then
start dropping “bombs”’ from the top of the screen.
As they hit the graphics area, they will explode
violently, “eating’ away the graphics. As soon as one
of the bombs falls off the bottom of the screen, an
end message will be displayed and subsequently
destroyed by a number of explosions. The program
will run continuously and MUST be stopped by
pressing SYSTEM RESET.

Program 3 Flow.

Line 190 — Sets up graphics mode 7 and sets
COLOR #2 (the explosion color) to maximum
brightness.

Line 210 — Fills up the bottom section of
the screen with COLOR 1 graphics.

Line 230 — Makes sure any error will cause

the program to continue at line 320 (the “THE
END” routine). This TRAP statement will take
effect when a bomb falls off the bottom of the
screen.

Line 250 — Gets the X and Y coordinates
where the bomb will start its drop.

Line 270 — Erases old bomb position (using
COLOR 0) and increments Y position so that
bomb will “fall” toward bottom of screen.

Line 290 — Uses the LOCATE command
to see if the bomb has hit anything. If the bomb
hits color 1, an explosion is started at the X and
Y coordinates and a new bomb is randomized.

Line 310 — If no hit is detected, the bomb is
plotted in color 2, the program waits a fraction
of a second, then continues at line 270.

Line 330 — When a bomb falls off the
bottom of the screen, the error is TRAPped
here. At this time, the computer sets up a new
graphics 7 screen, sets the explosion brightness,
and selects COLOR 1.

Line 350 — This line RESTOREs the
DATA pointer to line 400 (THE END shape
data), reads from-and-to plot data and draws
the THE END message on the screen.

Line 370 — This line sets off 200
explosions, which destroy the THE END
message. Note that the explosion USR call has
random number functions for X and Y
coordinates of the explosion center. There is
also a 40 count delay after each explosion is
started for a more interesting display.

Line 390 — After all explosions are
generated, wait a few seconds and GOTO line
190 to re-run the demonstration continuously.

Line 410-430 — These lines contain PLOT
data for the words “THE END.” Each line in
the letters is represented by 4 values, made up of
2 sets of X and Y coordinates, the line
endpoints.

Summary.

The Graphic Violence explosion generator
subroutine will operate in almost any game using
graphics 7. Explosions overlapping the edges of the
screen are automatically “clipped,” but the program
has minimal error-trapping. The user should take
care to make sure that the coordinates supplied to
the routine do not exceed the graphics 7 screen
limits. The routine uses sound channel 1 when the
sound generation option is requested. The
Explosions use COLOR 3 (SETCOLOR 2), and will
cycle the color only (not brightness) if color cycling
is requested. Any program using the Graphic
Violence routine must be terminated with SYS-
TEM RESET to avoid a system crash.

The following section contains a discussion of the
assembly-language routines that make up Graphic
Violence. This information is not necessary to use
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the subroutine, but may assist those interested in
assembly language and the inner workings of the
ATARI computers.

Background information.

The Graphic Violence subroutine is made up of
three program segments and two data tables. These
five modules work together to provide a machine-
language explosion generator for BASIC.

The first assembly program (Listing 4) is the
Graphic Violence initialization subroutine. It is
stored in the BASIC string variable INITS$. Its
function is to accept the locations of the main
program module, and accept the color cycling and
sound generation options.

Remember that this is the routine called in the

BASIC statement:

A=USRCADRCINITS) , ADR(MAINS) ,ADR(COORD1
$) ,ADR(COORD2%) ,COLOR, SOUND)

Program 4 Flow.

Line 230 — This line arbitrarily sets the
location counter to $6000. Since this routine
will be fully relocatable and stored in a BASIC
string, this address does not matter.

Line 240 — This PLA instruction pulls the
first argument off of the stack. Ina BASIC USR
call, this argument is always the number of
arguments passed to the machine language
routine. We do not use it in this case, and it is
discarded.

Line 250-270 — This section zeroes out the
explosion ready flag and the explosion counter.

Line 280-330 — This section pulls the low
and high bytes of the address of the main
routine (ADR MAIN$), transfers them to the X
and Y registers, then putsa 7 in the accumulator
and jumps to the SETVBV subroutine. This
tells the system that we are using a vertical blank
interrupt. The 7 indicates that it is a “‘deferred”’
vertical blank routine, that is, it operates after
the system’s vertical blank operation.

Line 340-410 — This section pulls the low
and high bytes of the two sets of plot
coordinates (COORD1$ and COORD2$, 4
PLA s total) and stores them on page zero ($CB-
$CE) for later use by the main module.

Line 420-440 — This section pulls the color
cycle indicator (COLOR) from the stack. Since
this is a one-byte indicator and the system sends
atwo-byte argument, the first byte (high byte) is
discarded and the second is stored in CYCFLG.

Line 450-470 — This section is the same as
lines 420-440, except that it stores the sound
indicator (SOUND) in SNDFLG.

Line 480 — This RTS (Return from

Subroutine) returns control to your BASIC
program after the initialization is complete.
The second assembly language program (Listing

5) is the explosion start routine. It is called by the
BASIC statement:

A=USR (ADR (EXPL%) ,X,Y)

This routine simply accepts the coordinates of the
explosion from BASIC. If there are 20 explosions
active, it will ignore the request, otherwise it will
send the coordinates to the main module, which is
executing in the deferred vertical blank.

Program 5 Flow.

Line 200 — Once again, this Listing has its
location counter set to $6000. It makes no
difference, since this routine is fully relocatable.

Line 210 — As in the previous Listings,
this line discards the first item on the stack (the
number of arguments passed to the assembly
routine).

Line 220-240 — These lines check the
variable EXPCNT to make sure the new
explosion can be started. If there are less than
20, control is passed to EXPOK (explosion
OK).

Line 250-290 — These lines are used if
there are already 20 explosions. The remaining
4 bytes are pulled from the stack and discarded,
and the program returns to BASIC. No
explosion is generated.

Line 300-350 — In a manner similar to the
COLOR and SOUND parameters in Listing
#4, this routine pulls the X and Y coordinates
off of the stack and places the values in NEWX
and NEWY for use by the main module.

Line 360-370 — This section places a 1 in
READY flag, which tells the main interrupt
routine that a new explosion is ready to start.

Line 380 — This RTS instruction simply
returns control to BASIC. In this way, the
interrupt can start the explosion graphics while
BASIC keeps running normally.

The third assembly language routine (Listing
6) is the vertical blank interrupt routine, stored in
MAINS. It does all the color cycling, sound, and
graphics for the explosions. Since it is an interrupt-
driven program, it operates independently of
BASIC, allowing BASIC to continue processing
normally while the vertical blank does all the
explosion work. -

Since this program is stored in a BASIC string, any
program editing or immediate mode operations in
BASIC while the vertical blank routine is running
will cause a system crash. This is due to the fact that
BASIC moves its variables around in memory during
editing of programs, and such movement of the
interrupt routine will confuse the system. To help
avoid such a problem, the Graphic Violence
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interrupt routine disables the break key, making it
necessary to press SYSTEM RESET to stop program
execution. This is only a partial solution, however,
since if the programmer allows his program to end
with the READY prompt, then enters a program
line, the crash will still occur.

The interrupt routine performs several functions.
First, it disables the BREAK key and cycles the color
of playfield 2 if necessary. Next, it processes
sound, if required, using sound channel 1. The last
major function it performs is that of explosion
graphics generation.

Each explosion graphic is made up of 89 separate
pixels. The routine uses the specified centerpoint of
each explosion and adds X and Y offset values, which
are stored in the BASIC string variables COORD1$
and COORD2$. Each of the 89 pixels are first
turned on, one pixel at a time, resulting in a
“‘growing’’ appearance. After all 89 pixels are on, the
routine turns off one pixel at a time, causing the
explosion to dissipate. Each active explosion has a
pixel either turned on or off each time the interrupt
is performed. Since this happens 60 times a second,
each explosion takes roughly 3 seconds to expand
and dissipate [(89%2)/60]. Explosions are
independent of each other because of three tables.
The X and Y coordinates of each explosion are
stored in the XPOS and YPOS tables. The third
table, CNT, holds the number of the pixel which will
be turned on or off next for each explosion. This
value ranges from O to 88 for "‘on’’ pixels, and 89 to
177 for “off” pixels. If the CNT value for an
explosion exceeds 177, the explosion has dissipated
completely and its values are removed from the
explosion tables by a “repack” operation. That is, if
explosion number 2 is finished, explosion 3 will
move back to 2, 4 to 3, etc.

Program 6 Flow.

Line 500 — Clears decimal mode. This
instruction is vital when writing subroutines for
BASIC that do any binary arithmetic.

Line 510-540 — Disables the BREAK key
by altering POKMSK and IRQEN, the interrupt
request enable. This prevents the BREAK key
from generating an interrupt.

Line 550-640 — Cycles colors if CYCFLG
is not zero.

Line 650-770 — Processes explosion sound
if SNDFLG is not zero.

Line 780-940 — Monitors the READY flag
to see if there is a new explosion. If not, the
program checks for any old explosions at
MAIN. If there is a new explosion, the routine
sets up the XPOS, YPOS and CNT tables with
the new information.

Line 950 — Zeroes out COUNTR, the
variable indicating which explosion is being
processed.

Line 960-1000 — Increments the explosion
counter. If the counter is greater than the
current number of explosions active
(EXPCNT), the routine jumps to XITVBYV, the
vertical blank exit vector. Otherwise control is
passed to INDEX.

Line 1130-1350 — This section repacks the

XPOS, YPOS and CNT tables to eliminate a

“dead” explosion. It then branches back to

RUNLP to handle the next explosion.

Line 1360-2350 — This routine turns
explosion pixels on or off, depending on the
PLOTCLR setting. If the pixel is off the screen,
the plot is abandoned by a branch to RUNLP.
By expanding the XPOS, YPOS and CNT tables

and altering the explosion call routine (Listing 5),
advanced users can enable the Graphic Violence
routine to handle many more explosions than it can
now. However, 20 explosions are more than enough
for most applications, and the routine should serve
well as is.

[ hope that ATARI programmers will see by this
example that it is not always necessary to write game
programs completely in assembly language. Just use
BASIC for complicated functions difficult to write
in assembler, and use assembler for things BASIC is
too slow to do. O

Listing 1 (BASIC)

20 REM * GRQPHIC VIOLENCE DEMO

*
-38 REM * a, .L.0.G. COMPUTING :

48 REM * B? TOH HUDSON

78 REM 3% INITIALIZE THE GRAPHIC VIOL
ENCE SUBROLUTINE #3&x
86 GB;HB igeie

118 REM % YOUR PROGRAM GOES HERE! ¥
128 REM O000000OEOCHOHOEEHEEHEOEHOE0EE
13I8 GOTO 130

éegg: REM %% INITIALIZATION SUBROUTIN

10816 DIM INITS(41), EﬂPLS(ZS),HﬁIHﬁ(!S
5),CO00RDP15(89), CODRD2Z5 (893 :RESTORE 118

Ty

18028 TOT=8:FOR K=1 TO B89:READ A:TOT=T
0T+4: COORDIﬁ(ﬂ H)=CHRS {A) : NEXT R:IF T0
T{>9984 THEN ? "COORD1 ERR':END

18838 TOT=8:FOR X=1 TO 89:READ A:TOT=T
0T+Q:COORD2$(H,H):CHRS(Q):HEHT H:IF TO
T{>9984 THEN ? "COORD2Z ERR":END

18848 TOT=8:FOR X=1 TO 41:READ a:TO0T=T
OT+A:INITS (X, XI-CHRS (A) :NEXT X:IF TOTHK
24237 THEN ? "INIT ERR":END

18656 TOT=O:FOR H=1 TO Z9:READ A:TOT=
0T+4: EKPL5(H HI=CHRS (A :NEXT X:IF TOT(
>2198 THEH 2" UEXPL ERR":END

186608 TOT=B:FOR K=1 TO ISS5:READ A:TO0T=
TOT+A: HﬁIHS(R HI=CHRS (A) :NEXT X:IF TOT
{)36691 THEH ? “MAIN ERR":END

10878 REM W& SET UP PLOT BITS ¥
180888 POKE 1568,192:POKE 1569,48:POKE
1570,12:POKE 1571,3

18898 REM ¥6¢ IHITIQLIZE GRAPHIC VIOLE
NCE ROUTINE AND RETLURN ¥6x

18188 A-USR(ADRC{INITS), QDR(HﬁIﬂS) ADR(
COORD15) ,ADRI(COORD25),

iei1e RETHR.
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11080 REM %% COORD1 DATA ¥¥xX

1ieie paTA 6,1,255,8,255,8,255,2,1,1,
»254,255,1,0,1,254,254,2,0,1, 255,2,2,
,255,254,1,253,3,3,4,252,251 254
11828 DATA 255,254,2,3,3,253,8,9,8,4,

8
2
4
»252,255,2,08,3,2,1,253,254,254,252,253
2

+ 3,253,252,251,251,252,4,3,4,255

11838 DaTH 5,5,5,253,1,254,0,255,252,
53 251,253,252,3,4,3,1,255,1,2,4

126868 REM 6t COORDZ DATA 6%

172018 DATA 9,255,1,2,254 255,8,1,254,80
Xyl 20e,1,203,2593,2,2558,255, 254 2:3:2
,8,254,2,1,3,254,1,254, 255 8,1, 253
172828 paTa 253 254.3,2,0, 3,252,&,3,3,2
s 2,4,4,5,3,253, 252,0,3,4 254,252,252,2
o oy 2 . i 255 254,255,1,251

12939 onrn a, 255 1,4,4,252,251,252,253
»253,255,255,3, 253 253, 4,251 5,5, 252 3

13000 REM %% INITIALIZATION CODE ¥
i3eie pATA 164,169,0,141,8,6,141,1,6,1
64,170,184,168,169,7

13628 Data iz, 92 228 104,133,2084,1084,1
33,283,184, 133 286 104 133 205
}Iggﬁﬁbggﬂ 104,184,141,11,6,104,104,14
14088 REM 3% EXPLOSION CALL CODE ¥x
14818 DATA 104,173,1,6,201,20,48,5,104
184,104,104 ,96,104,1

14028 DATA 141,2,6,104,184,141,3,6,169
,1,141,8,6,96

14990 REM 6 MAIN INTERRUPT CODE ¥56¢
15808 DATA 216,165,16,41,127,133,16,14

150838 DATA 56,233,1,141,13,6,74,74,74,

rds z ’ 1
15048 DaTa @, 219 173,8.6,248,31,238,1,
6 174;:1.6, 103
15856 DATA 6, 157 64,6,173,3,6,157,85,6
,169,127,141.13,6
15868 DaTa 169,8,157,166,6,141,8,6,141
,5,6,238,5,6,173
15878 paTa 1 6,205,5,6,16,3,76,98,228,
174,5,6,169
15888 DATA i41 4, 6 189,166,6,281,89,48
,51,238,4,6,56,2
15038 DATA 89,201,39,43,41.133,153,232
,236,1,6,248,2,16,21
15108 on1a 189,64.6,153,64,6,189,85,6,
153,85,6,189, 166
15116 6ni 153, 65 6,2080,2088,227,286,1
,6,206,5,6,169,0,240
15178 DaTA 176,254,186,6,168,189,64,6,
24,113,283,141,6,6,201
15136 DaTe 168,176,159,189,85,6,24,113
,265,141,7,6,261,96,176
15146 DaTA 146,18,133,207,169,0,248,2,
248,137,133,2088,165,287,10
15150 DATA 133,287,165, zea 42,133,208,
165,287,10,133.287.141.9,6
15168 pATA 165,208,42,133,208,141,8,6,
165,207,10,133, 287, 165, 288
15178 DATA 42,133,208,165,2087,16,133,2
87,165,268,42,133,208, 165,267
15188 DaTa 24,189,9,6,133,2087,165,288,
169,8,6,133,208,165,88
15198 DATA 24,1081,287,133,207,165,89,1
81,2088,133,208,173,6,6,41
15208 paTa 3,168,190,32,6,142,10,6,173
,6,6,74,74,24,181
15216 paTa za?,133,207,155,293,195,0,1
33,208,160,0,173,4,6,208
15226 DaTa 11,173,160, 5 81,207,145,207,
169,0,2408,132,173,18
15230 DATA 73.255.49. 237,145,20?,159,9
, 240,241

CHECKSUM DATA
(See pgs. 7-10)

i6 paTh 286,324,225,872,288,261,725,83
7,267,778, 948 784, 701 838 321 8441
18828 DATA 397 814 290 322 416 442,758
,7086,2008,43, 332 991 920 385 338 7674
12016 pata 966 265 36 858 239 987 884,
831,543,392, 825 37? 13,7, 217 7368
15848 DATA 458,996, ?43 441 863,381,958
»239,326,614,853, 88? 399 169 378 3169
15196 paTa 615 360, 409 269 122, 2375

[3
Listing 2.

138 REM EO06H0000COCOHOE000GE0000
148 REM ¥ GRAPHIC UTOLENCE DEMO ¥
158 REM * NUMBER 1 *
168 REM

178 REM

180 REM 36% SET UP GRAPHIC MODE 7 ¥6¢
198 GRAPHICS 7+16

288 REM 36¢ SET OFF AN EXPLOSION 363X
218 REM X AT SCREEN CENTER NN
228 A=USR(ADR(EXPLS5),88,48)

238 REM 36% MATT A FEW SECONDS 309&x%
248 FOR HWAIT=1 TO 2B80:NEXKT MWAIT

258 REM ¥¥X DO EXPLOSION AGAIN 0¢x¢
260 GOTO 220

Listing 3.

13I8 REHM ¥EEEO00O0O0OCHOO00O0000ER0EEE
140 REM ¥ GRAPHIC VIOLENCE DEMO *
150 REM * NUMBER 2 *
168 REM

178 REHM

188 REM 3¢ SET UP GRAPHICS 7 FULL S5CR
EEN AND EXPLOSION COLOR ¢

198 GRAPHICS 7+16:SETCOLOR 2,15,15

200 REM 6% DRAW THE 'GROLND' ¥36x

218 COLOR 1:FOR Y=20 T0 95:PLOT 8,Y:DR
AWTO 15%,Y:NEKT Y

228 REM ¥6¢ TRAP ANY ERRORS TO "THE EN
D' ROUTINE ¥k

238 TRAP 3280

248 REMN 6% RANDOMIZE START POINT FOR
DROPPING BOMBS ¥

258 H=S+RND(B)%*149:Y=RND (8) %3

260 REM 6% ADUANCE THE BOMB AS IT DRO
PS5 ¥eH

278 COLOR @8:PLOT X,Y:YZY+3

288 REM X IF THE BOMB HITS5 COLOR 1,
SET OFF EXPLOSION 3¢

298 LOCﬁTE K,Y,Z:IF Z=1 THEN AzuUSR(aADR
(EXPLS) ,X,¥) :GOTO 258

308 REM *** NO HIT, CONTINUE DROP X
318 COLOR Z:PLOT K,Y:FOR DELAY=1 TO 1@
:NEKT DELAY:GOTO 278

328 REM 3¢ 'THE END' X

ggﬂlﬁnﬁPHICS 7+16:5ETCOLOR 2,15,15:C0OL
348 REM ¥ PLOT 'THE END*® 6%

358 RESTORE 408:FOR X=-1 TO Z2:READ FRH
,FRY, TUK, TUY:PLOT FRX,FRY:DRAWTO TUX,T
UHY :NEXT X

368 REM ¥¥X SET OFF 200 RANDOM EXPLOSI
ONS 386k

378 FOR EHPL=1 70 2088:A=USRC(ADR(EXPLS)
s48+RND (B) %75, 20 +RND (B) %*55) :FOR DELAY:=
1 TO 48:KEXT DELAY:NEXT ENPL

388 REM %% LET EXPLOSIONS DIE, THEN R
E-RUN THE DENO ¢

598 FOR DELAY=1 TO 2886:NEXT DELAY:GOT

408 REN X% 'THE END' DATA W3¢

416 DATA 58,25,67,25,59,25,59,45,72,25

,72,45 72, 35 88 35 88 25 88 45.93 25 3
3,45,9%,25,169, 25 93 35,1089,35
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428 DATA 93,45,189,45,50,50,508,70,50,5 9176 EXPCNT = $481
0,67,50,50,68,67,60,50,78,67,70,72,78, 9138 NEWX = $482
72,58,72,50,88,70,88,70,88,50 8198 NEWY = $483
438 DATA 93,58,93,76,93,58,182,58,182, 0208 ¥=$4000
58,169,56,189,56,169,64,1689,64,102,78, @218 PLA 'msman
182,78,93,78 8228 LDA EXPONT § OF EXPL,
0238 CHP H28 128 ACTIVES
’ W mebex g
CHECKSUM DATA 0248 PLLQ :80TH COORDS
See pgs. 7-10 8278 PLA
(Beepe ) 823 PLA
13I8 pATA 351,454 ,438,360,95,4083,617,18 #8298 RTS AND EXIT
8,539,885,711,348,552,331,478,6646 #4388 EXPOK PLA :0ISCARD HIGH
e 099 135 00k ans dai 961 sees  t® S i T
» » r » ’ F) r » K S A 5 IT
438 paTa 292,232 6338 PLA 101SCARD HIGH
8348 PLA 1GET Y-COORD
® ’ 8358 STA NEWY :STORE [T
8368 LDA #1 ‘TELL INTERRUPT
LS
Listing:% 8398 ; "T0 BASIC!
gu}g + GRAPHIC YIOLENCE 8488 .END
118 3
giga,nﬂmus.wmm °
g;gg + INITIALIZATION CODE Liiing 6
8150 AEADY = $688
8178 EXPCNT = $481 8108 ; GRAPHIC VIOLENCE
8188 CYCFLG = $488 8118 ;
8198 SNDFLG = $68C 8128 : A.N.A.L.0.G. COMPUTING
8286 COORD! = $CB 8130 ;
8218 COORD2 = $CD 8148 ; UBLANK INTERRUPT ROUTINE
9228 SETVRV = $E45C 8158 :
8238 1= $6008 8148 READY = $480
8248 INIT PLA +D15SCARD 8178 EXPINT = $681
8250 LDA #8 sZERO OUT: 8188 NEWX = 3482
9248 STA READY iREADY FLAG 8198 NEWY = $683
8278 STA EXPONT '8 OF EXPL. 8208 PLOTCLR = $484
9288 PLA + INTERRUPT HI 8218 COUNTR = $685
8298 TAX 1PUT IN X 8228 PLOTX = $486
8398 PLA { INTERRUPT L0 8238 PLOTY = 3487
8318 TAY PUT IN Y 9248 HIHLD = $488
8328 LDA #7 :DEFERRED UBI 8258 LOHLD = 3489
9338 JSR SETUBV :SET 1T! 8248 PLOTBYT = $48A
8348 PLA :COORD! HI 8278 CYCFLG = $408
8358 STA COORDI+1  :SAVE IT 8238 SNOFLG = $48C
8348 PLA 1PULL COORDI LO 8298 SNDONT = $48D
9376 STA COORD! 1SAVE 1T 8388 COLOR = $486E
8338 PLA sPULL coonoz HI 8316 PLOTBL = $620
8390 STA COORD2+1  SAVE I 8320 XPOS = $448
3488 PLA SPULL coomz Lo #4338 YPOS = XP05+21
8416 STA COORD2 1SAVE IT 8348 ONT = YPOS+2!
8420 PLA 1DISCARD 8358 LO = $CF
8438 PLA :PULL COLOR CYCLE FLAG 8348 HI = $09
8448 STA CYCFLG 1SAVE IT 8378 COORD! = $CB
9456 PLA :DISCARD 6339 COORD2 = $CD
8448 PLA sPULL SOUND FLG 8398
8478 STA SNDFLG YSAVE 1T 3488 .SYSTEH EQUATES
8488 RTS F INISHED!
498 LEND 3429 XITVBY = $E442
8438 COLPF2 = $24
e @448 AUDCI = $D201
8458 AUDF1 = $0288
Listing 5. 8438 IRGEN = $DZ8E
‘ 498 3=$4000
8188 ; GRAPHIC VIOLENCE 9588 CLD 1CLEAR DECIMAL
8118 8518 LDA POKMSK {GET IRQ INT.
g}%g ; ANLALL.0.G. COMPUTING #8 8528 AND #87F N0 BREAK KEY
; AP «TH K K
8140 5 EXPLOSION CALL ROUTINE 3233 gn 12&"23" ElsErﬁEﬁFF!EY

8138 ; 9558 LDA CYCFLG :CYCLING COLOR?
8149 READY = $608 9568 BEQ CONT :NO, CONTINUE
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8578 LDA COLOR :GET LAST COLOR 1348 LD #6 sFORCE BRANCH

858 CLC ; INCREMENT 17 1356 BED RINLP 170 NEXT EXPL.

859 ADC #16 iBY 16 1368 DOPLOT INC ONT,X ;INC COUNTER

@88 STA COLOR JAND SAVE 1T 1378 TAY IEXP PHASE IN Y

6618 LDA COLPF2  jGET COLOR REG. 1338 LDA XPOS,X  3GET X-COORD

8620 AND H$6F 1GET BRIGHTNESS 1398 CLC

8638 ORA COLOR 1ADD THE COLOR 1486 AOC (COORD1),Y ;ADD X OFFSET

448 STA COLPF2  JAND SAVE IT' 1418 STA PLOTX {STORE 17

8458 CONT LDA SNOFLG 3SOUND ON® 1428 P 4148 10FF SCREEN?

8448 BEQ GO iNO, SKIP IT' 1438 BCS RUNLP iYES,DON'T PLOT

8676 LDA SNDONT  3MORE SOUND® 1440 LDA YPOS,X  iGET Y-

8636 BEQ 60 iNO, SKIP [T' 1450 CLC

8698 SEC :DECREMENT THE 1448 ADC (COORD2),Y ;ADD Y OFFSET

@786 SEC A1 iSOUND COUNTER 1478 STA PLOTY 1STORE |7

§718 STA SNDONT  jAND STORE IT 1488 CMP 454 ;0FF SCREEN?

9720 L3R A :SHIFT DOWN 70 1498 BCS RUNLP IYES,DON'T PLOT

8736 LSR A :DERIVE VOLUNE 1568 5

748 LSR A {FROM COUNTER 1518 iTHE FOLLOWING SECTION IS A

875 STA AUDC! 1SET UF SOUND 1528 :DEDICATED MULTIPLY ROUTINE

8746 LDA #48 ICHANNEL 1... 1538 ;WHICH MILTIPLIES THE A REGISTER

8776 STA AUDF! iFINISHED' 1548 3BY 48, WITH RESULT IN LO & H!

9798 GO LDA READY INEW EXPLOSION? 1556 3

879 BEQ MAIN iNO, CONTINUE 1548 ASL A

2980 1578 STA L0

8818 AT THIS POINT, THERE 1S A 1580 LDA 6

8826 NEW EXPLOSION' 1598 BE@ X2

BE3M 1688 JRUNLP BEQ RUNLP

8948 INC EXPONT  ;ONE MORE EXPL 1618 X2 STA HI 12

6858 LDX EXPONT  3PUT IN INOEX 1628 LDA LO

8368 LDA NEWX {6ET X-COORD 1438 ASL A

#8768 STh XPOS,X iPUT IN TABLE 1648 STA LO

8838 LA NEWY iGET Y-COORD 1656 LDA HI

8898 STa YPOS.X {PUT 14 TARLE 1668 ROL A

B8 L0 4127 (INITIALIZE THE 1678 STA HI ¥4

8916 STA SNDONT 1SOUND COUNTER 1486 LDA LO

8526 LOA 48 JINIT COUNTER 1498 ASL A

8938 STA ONT,X {FOR EXPL IMAGE 1208 STA LD

9946 TR READY iAND READY FLAB 1718 STA LOHLD

8958 MAIN STA COUNTR :2ERO COUNTER 1720 LDA HI

8948 RUNLP_INC COUNTR SNEXT EXPLOSION 1738 ROL A

@978 LDA EXPCNT 1GET # OF EXPL, 1748 574 H!

8738 CMP COUNTR  jANY MORE ExPL? 1758 STA HIHLD 48

8996 BPL INDEX :YES, CONTINUE 1760 LDA LO

1998 JMP XITUBY 1778 ASL A

1818 INDEX LOX COUNTR ;6ET INDEX 1788 STA LO

1828 LDA 46 1SET PLOTCLR 1798 L0a HI

1638 STA PLOTCLR  38=PLUT A BLOCK 1806 KoL &

1848 LDA ONT,X 1GET COUNTES 1318 STA HI ¥4

1856 ; FOR EXPLOSION 1826 LDA LC

1848 CHP #57 ALL DRAN? 1338 ASL A

1076 8] DOPLOT iNG, DO 1T NOW 1848 STA LO

1838 INC PLOTCLR  ;I=ERASE BLOCK 1358 L0A HI

1676 SEC {GET READY FOK 1848 ROL A

1188 B 439 JERASE CYCLE 1978 STA HI 1¥32

118 CP 469 1ERASE DONE? 1886 LDA LO

1128 BM! DOPLOT  NO.ERASE BLOCK 1998 CLC

1138 TXa MOVE  INDEX 1908 ADC LOWLD

1148 Tay 170 Y REGISTER {718 STA LO

1150 ; 1920 LDA Ri

1168 3THE FOLLOWING ROUTINE REPACKS 1938 ADC HIHLD

1178 :THE EXPLOSION TABLE TU GET RID 1940 S5TA HI sHEf=x40

1180 10F EXPLOSIONS THAT ARE DONE. 1958 ;

1196 ; 1958 AT THIS POINT, THE MULTIPLY BY

1208 REPACK INX NEXT EXPLOSION 1970 148 15 FINISHED, AND WE NEED TO

1216 CPX EXPONT + DONE 1988 JGET AN OFFSET INTO THE SCREEN

1220 BEQ RPK? :NO  REPACK MORE 1998 SMEMORY

1238 BPL RPKEND  :YES, EXIT 2008 ;

1248 RPK2 LDR XPOS,X N, START RPX 2010 'LDA SAMSC  ADD THE DISPLAY

1258 5TA XP0S,Y NOUE BACK X 2028 CLC :ADDRESS TO GET

1248 LDA YPOS,X 283 AOC LO iTHE ACTUAL

1220 STA YPOS,Y MOVE BACK ¥ 2048 STA LO :ADDRESS OF THE

i o s (B Tl
TA CNT, iMOVE BACK CNT C ;BE AL

12 Ty T 276 STA HI iTHE PLOT.

1318 BNE REPACK NEXT REPACK 2098 LDA PLOTX  MASK PLOTX FOR

1326 RPKEND DEC EXPCNT :DEC POINTERS 2898 AND #3 ;THE PLOT BITS,

1330 DEC COWNTR  ;0UE TO REPACK 2100 Tav PLACE IN Y...
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2118 LDX PLOTBL,Y :GET PLOT BITS,
2126 STX PLOTBYT  :AND SAVE'
2138 LDA PLOTX  GET PLOTX AND

2148 LSR A i DIVIDE

2158 LSRA iBY 4

2146 CLC AND ADD TO
2178 ADC LO :PLOT ADDRESS
2186 STA LO iFOR FINAL PLOT
2178 LDA HI ;F‘rDDRESS.

2288 ADC #e

2218 STA HI

2226 LDY #e ;ZERD OUT ¥ REG.

2236 L0A PLOTCLR  ;ERASING?

2248 BNE CLEARIT  ;YES,G0 CLEAR IT
2256 LOa PLOTBYT  iGET PLOT BITS,
2268 EOR (LO),Y  ALTER DISPLAY,
2278 STA (LO),Y  3AND PLOT IT'
2286 LDA A6 iFORCE BRANCH
2298 JRUNLP2 BEQ JRUNLP :AND EXIT!
2308 CLEARIT LDA PLOTBYT :PLOT BITS
7318 EOR HSFF SFLIP “EM

2326 AND (LO),Y  3ALTER DISPLAY
2338 STA (LO))Y  AND ERASE [T

2348 LDa HO iFORCE BRANCH
2338 BEQ JRUNLP2 ;FND EXIT!
2368 .END

]

Graphics 11 GTIA Demo

REM GRAPHICS 1i GTIA DEMO
REM

GRAPHICS 11
CI=1:C=8:SETCOLOR 4,0,2
FOR Y=0 T0 191
FOR X=©@ TO0 79

= : C=16 THEN C-=@

110 LC=LC+#1:IF LC=16 THEN CI=-CI:LC=1
128 C=C+CI:IF C=16 THEN C=@

138 NERT Y

140 GOTO 1490

CHECKSUM DATA
(See pgs. 7-10)

18 paTA 998,253, 995,374, 128,296, 319,77
8,619,758,988,43%8,769,707,8
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ATARI 1020 PRINTER DEMO

18 REM ¥6866000OEHEHOROHOOE0H6E
20 REM * ATARI 10828 PLOTTER *
38 REM ¥ SPHERE DEMONSTRATION ¥

40 REM * BY TOM HUDSON *
58 REHN ¥H6000HGHEOHOOER0EHEE0EE
68 REM

786 REM % OPEN IOCB 1 TO PLOTTER 3¥¢%

REM
98 OPEN ui,8,8,"pP:"
188 REM
118 REM ¥¥¢ SET SPHERE RADIUS &

REM
138 SIZE=1549
140 REM
150 REM 6% INITIALIZE PLOTTER %

REM
i7e afgi:"i\*H*I*Hn,";—SIzz—ze;"*I"
198 REM %% SET SPHERE CENTER 86¢

REM
218 CH=240:CY=0
228 REM
2380 REM % START PLOTTING! ¥6¢
248 REM
258 DEG :TIME=1
260 ? H1;"M';CH+SIZE;",";CY:REM 3% ST
ART THE PLOT 66k
278 FOR Y=98 T0 8 STEP -12
280 FOR X=8 TO 368 STEP 12
298 IF TIME-1 THEN H2-CH+SIZEXCOS5(X):Y
Z=CY-(SIZERSINIKI®SINIYII :G0T0 348
388 H2-CHR-(SIZEXSINIXI¥SINLYI) :YZ2=CY+S
IZE®COS (X)
310 REM
328 REM 36¢ DRAM LINE OF SPHERE %%
338 REM
348 7 B#1;“D";K2;",":Y2
358 NEXKT K:NEKT Y
368 REM
378 REM ¢ DO NEXT DIRECTION 6%
388 REM
390 TIME-TIME+1:IF TIME=2Z THEN 7 #1;"M
";CH;",";CY+SIZE:GOTO 278
488 REM
418 REM ¥6x MOVE PAPER UP AT END ¥
428 REM
4380 ? 01 ;""H*M8," ;-SIZE-28;"*1I"
448 CLOSE #1:END

CHECKSUM DATA
(See pgs. 7-10)

18 DpATA 267,70,613,969,275,261,719,265
,505,74,225,88,748,86,689,5706

i6e batA 92,755,98,248,76,28,82,288,88
,84,840,182,274,562,515,4212

310 DATA 81,293,87,768,536,96,322,182,
57,80,395,86,576,131,3610

18 REM 66600060000000E0000EE
28 REM * ATARI 1828 PLOTTER *
I8 REM * "SQUARE-MWEB" DEMO ¥

48 REM * BY TOM HUDSON *
58 REM ¥E060000H000600006006¢
68 RE

M
70 RE= ¥6% OPEN IOCB 1 TO PLOTTER ¥

RE

98 OPEN #1,8,8,"P:"

188 REM

118 REM %% INITIALIZE PLOTTER ¥
120 REM

130 7 011 ;UE\RHXI%ME, -400%I"

148 REM

150 REM %% START PLOT LOOP ¥
168 REM

178 FOR X=28 TO 388 STEP 20

180 REM

198 REM %% DRAW 4 LINES #*¥%%
288 REM

218 2 B1;UMK;", IBOKD3IBO, ;400K
408-X;',20;28,";K;";";K; ", 380"
228 NEXT X

238 REM

240 REM 3% ALL DONE! %%

258 REM

268 7 f11;"H"

278 CLOSE #1:END

CHECKSUM DATA
(See pgs. 7-10)

i8 DATA 831,647,628,440,839,261,719,26
5,585,74,597,80,923,86,212,71687

i68 baTa 92,3082,98,591,76,229,766,85,1
75,91,499,136,3140
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DISK FILES:
USING NOTE & POINT

by Jerry White

This is a demonstration program that creates a 100
record inventory file and permits the user to update
the file using random access. Random access allows
immediate access to any given record in a file without
reading each record again and again.

The rest of this article assumes you have typed in
the program. If there were no errors in typing, you
should now have 3 options on the screen. First, we
must create a data file, so type 1. This will send the
program to line 100. We will now create a 100 record
file to work with. Each record will contain a record
number, an item count and an item description field.
Each field is separated by a comma. As the file is
created, it will be displayed on the screen. After
record 100 is written the file is closed, and you will
be returned to the 3 original options.

Now type the number 2. In order to use random
access updating, we must know exactly where each
record begins on the diskette. Before updating, the
program will create an index using an array in mem-
ory. Once this is done, we can instantly find any re-
cord using the POINT instruction. But first, we must
NOTE the location by storing the sector number and
byte in our arrays. We only have to do this once.
Then we can inspect or change as many records as
needed.

The index is created using the routine starting at
line 300 and ending at 420. Line 500 is the beginning
of the random access routine. You should be able to
follow the program listing, since the variables used

will all be defined at the end of this article. At this
time, [ will only explain how the NOTE and POINT

instructions are used.

At line 310, we check a flag to see if an index has
already been created. If so, we do not have to repeat
this procedure and go to line 500. To create the in-
dex, we read the datafile. Before reading each record,
we NOTE the sector and byte positionand put it into
our SEC and BYT arrays.

Once the array is complete, we are ready to display
or update any record in the datafile using the POINT
instruction to locate the record we want. Let’s start
by displaying record 50. Type D and press RETURN.
Then type 50 and press RETURN. At line 760, we

POINT to the sector and byte of record 50. At line
780, we INPUT that record, clear the screen, and
display record 50 on the screen.

Remember the number of items in this record,
press any key, and you will be returned to the option
routine at line 5000. Type 2 and this time we will
change record 50. Type U and press RETURN, then
type 50 and press RETURN. Record 50 will again be
displayed, but now we have 3 new options. Let’s take
them in order. Type 1, then press RETURN. To
update the quantity, we merely add to it by typing
the number of items to add, or subtract by typing a
negative number. Remember that our quantity field
is only 3 positions, so don’t increase it to more than
999 items.

After reading the record from the datafile, we
store it in a string call REC$. The quantity field is
updated in the string. It will be updated on the disk
only when we choose option 3 to exit. Before we exit,
let’s change the description field. Type 2 and press
RETURN. Choose a new description and type it.
Now type 3, and the record will be updated on the
disk.

To be sure that the record has been changed pro-
perly, you can choose the display/update option
then redisplay record 50. By now, you can see the
advantages of random access updating. You don’t
have to read the first 49 records to get to record 50.
Once the arrays of the sectors and bytes contain the
beginning of every record, we can locate any record
instantly. OJ

20 REM INVENTORY TUTORIAL PROGRAM TO D
EMONSTRATE RANDOM ACCESS5 UPDATING

36 REM 368¢ BY JERRY WHITE 3096¢

58 DIM 556(%00] ,BYT(188) , RECS (3@) ,DESS
(la) CHOICE (1) :CI=8:60T0 5008

é:ﬂ REM %% CREATE INITIAL DATA FILE %

118 FOR BLANK=1 TO 38:RECS (BLANK,BLANK
3="" ":NEHT BLANK

128 CLOSE #1:0PEN #11,8,0,"D:DATAFILE"
138 RECS(4,43=", "'RECS(B Je)="",ITEN DE
SCRIPTION FIELD®

146 FOR RECORD=1 TO 160

168 IF RECORD{18 THEN RECS(1,2)="e@":R
ECS(3,3)=STRS (RECORD) :GOTO 220
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188 IF RECORD{188 THEN RECS(i,1)="@':R
EC5(2,3)=5TRS(RECORD) :GOTO 220

20 RECS(I 3)=STRS (RECORD)

220 RECS(S 7I=5TRS (RND (8) *180+188)

248 PRINT ﬂl RECS:? :7 "“RECORD " ;RECOR
D:? RECS:NEXT RECORD

268 CLOSE #1:G07T0 5000

388 REM 3% CREATE INDEX &%

318 IF CI=1 THEN RECORD=101:G60TD See@
328 TRAP 2088:CLOSE W2:0PEN #2,4,8,"D:
DATAFILE":TRAP 40888

gngFOR ARRAY=1 TO 180:NOTE H2Z,5ECTOR,
388 ? :? "“RECORD ™";ARRAY;' SECTOR *;5
ECTOR;'" B8YTE ";BYTE

488 SEC(ARRAY)-SECTOR:BYT(ARRAYI=BYTE:
INPUT #12,RECS:NEXT ARRAY

428 CLOSE M2:CLOSE n3I:CI=1

588 REM 306¢ RANDOM ACCESS DATAFILE ¢
528 CLOSE 114: OPEI n4,12,8,"D:DATAFILE"
548 7 CHRS$(125):7 :? “TYPE D T0 DISPLA
Y A RECORD":? :7 "T?PE U 70 UPDATE A R
ECORD";

ggg INPUT CHOXICES:IF CHOXCES="D" THEN
5860 IF CHOICES="U" THEN 988

688 ? CHRS(253):G0T0 S48

788 2 :2 “TYPE RECQRD NUMBER TO0 DISPLA
Y";:TRAP 700:INPUT RN:TRAP 40000

728 IF RN{ARRAY AND RN)>@ AND RN-INT (RN
) THEN 760

748 7 CHRS$(253):7 “INVALID RECORD NUMB
ER":G0TO0 7880

768 POINT 124 ,SEC(RN) ,BYT (RN}

780 INPUT n4, JRECS:? CHR$(125):7 :7 “RE
CORD ";RN:? :?7 RECS

868 ? :? “PRESS ANY KEY FOR OPTIONS:™:
POKE 764,255:CLOSE 314

828 IF PEEK(764)<)255 OR PEEK(53279) Q)
7 THENR POKE 764,255:G070 50680

848 GOTO 826

988 ? :? “TYPE RECORD NUMBER TO BE UPD
ATED™; : TRAP 980:INPUT RN:TRAP 48080
928 IF RN{ARRAY AND RN)>8 AND RN=INT (RN
) THEN 968

948 7 CHRS$(253):7? "INVALID RECORD NUMB
ER":GOTOD 968

960 POINT 114 ,5EC (RN) ,BYT (RN)

988 INPUT %14 ,RECS:? CHRS (125)

1800 ? :? “RECORD "; ;RN:? :7 RECS

1818 ? :7 “TYPE 1 TO UPDATE QUANTITY":
? “TYPE Z TO CHANGE DESCRIPTION':? "'TY
PE 3 TO EXKIT"™

1828 TRAP 1068:INPUT CHOICE:TRAP 40000
1848 IF CHOICE(1 OR CHOICE>3 OR CHOICE
{)INT(CHOICE) THEM ? CHRS(253):G07T0 1@

ae

1868 ON CHOICE GOTO 1100,1300,1080
1080 POINT U4 ,SEC(RN) ,BYT(RN) :PRINT 1224
;RECS:CLOSE R4:G0T0 5000

1188 7 :? "TYPE POSITIVE NLUMBER TO INC
REASE XITEMS5':? "TYPE MNEGATIVE NUMBER T
0 DECREASE ITEMS"

1148 TRAP 1160:INPUT NUMBER:TRAP 408080
éﬁagE%TEHSZUﬁL(RECﬁ(S,?)):ITEHSZITEHS*
11808 IF ITEMS>999 THEN ? CHRS$(253):7 "
ITEMS CANNOT EXCEED 999" :60T0 1189
1288 IF ITEMS<8 THEN ? CHRS$(253):7 “ITY
EHS CANNOT BE A LESS THAN ZERO":G6070 1

gﬂ IF rren3<1o THEN RECS5(5,6)="88":R
€7,73=STRSCITEMS5) :60TO 108688

1248 IF ITEM5{108 THEN RECS(5,5)="8":R
ECS5(6,7)=STRSC(ITEMS) :GOTN 18AA

1260 RECS(S 7)=STRS(ITEMS) :GOTO 1668
%Jggcg CHR3 (1253 :7 :? "RECORD ";RN:7? :
1328 7 :7? "TYPE NEW DESCRIPTION UP TO
22 POSITIONS"

1348 INPUT DESS:LD-LEN(DESS)

13660 IF LD»22 THEN ? CHR5(253):7 “FIEL
D TOO LONG, EXTRA IGNORED™

1388 IF LD=22 THEN 1420

14808 FOR BLANK=LD TO 22:DESS(LEN(DESS)
#13=" ":MEXT BLANK

1420 RECS5(9,38)=DES5:GOT0 1806

2080 7 CHR5(253):7 :? “DATAFILE NOT ON
DISK:TRAP 4068060

gggg FOR WAIT=1 TO SO0:NEXT HWAIT:GOTO
5080 REM 8¢ INITIAL DISPLAY OF OPTION
5 N

5818 GRAPHICS 18:7 N6:7 W6;'" INVENTORY
HOPTIOIS:":? #6:?7 #6;" 1= CREATE FILE

5828 7 #6:7? #H6;" 2= DISPLAY/UPDATE™:?
B6:7 H6;" I= END PROGRAM"

5048 CLOSE HS:O0PEN 315,4,0,"K:":GET 5,
GC:CLOSE #5:GC=GC-48

5868 IF GC{1 OR GC>3I THEN 5088

58380 GRAPHICS B:POKE 82,1:5ETCOLOR 2,8
08:0M GC GOTO 188,308,66

6800 GRAPHICS @:POKE 82, END

CHECKSUM DATA
(See pgs. 7-10)

28 pATA 161,467,887,2608,998,773,777,82
0,204,222, 294 135 764 49 680 ?43

318 paTa 66? 231 61? 590 580,241,7981,6
58,461,268, 528 24 420,307 305 6538

768 paATA 887 ?85 5?1 427, 729 784,315 3
11,891,490, ?09 d43 866 682 193 J888
1880 DATA 743 395 336 860, 81? 197 63,8
5,456,987, 634.949 21, 524 98.7857

1428 DaTa 626,794,547,747,299,492,995.
631,886,917,6934

VOL. 1
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DISK DIRECTORY DUMP

16K Disk

by Tony Messina

This utility is rather simple in nature, but can
prove quite helpful when trying to remember what
program is on which diskette. In order for this utility
to work, you need the following items: 1) a disk
drive, 2) a printer (40 or 80 column), 3)an ATARI
computer with at least 16K of memory. The utility
itself will give you a neat, formatted hardcopy of
your disk directory (I told you it was simple!). The
following article should also give you a general idea
about IOCBs and the OPEN/CLOSE statements
which are part of the BASIC repertoire.

10CBs.

Many programs appearing in this book use OPEN
and CLOSE statements to perform a particular func-
tion. I'm sure such questions as ““What is being
opened/closed,” “How/Why is it being opened/
closed,” and “How can [ open/close my own
things?"" have crossed your mind, so now would bea
good time to find out what it’s all about!!

One of the most difficult things to do on any com-
puter is INPUT/OUTPUT, or I/O for short. Would
you like to write the program (commonly called a
driver) to print to the printer or list to the disk or
input a character from the keyboard? It really isn’tall
that fun. Thanks to those great ATARI folks who
designed our systems (the operating system in par-
ticular), we don’t have to worry too much about the
above-mentioned items. We can control out /0
through an IOCB or Input/Output Control Block.

The operating system has eight IOCBs. Each
IOCB contains information as to the nature of the
device we want to communicate with, where the
driver for the device is located, where the buffer for
the device is located, the length of the buffer, the
command we are trying to execute on the device
(OPNE, CLOSE, PUT CHARACTER, GET CHAR-
ACTER, etc.), timeout values (i.e., how long do we
try to execute a command before we decide to give
up), etc. This information is used by the Central

Input/Qutput (CIO) portion of the operating sys-
tem when communicating with the device on the
IOCB specified.

Now that we know something about IOCBs, let’s
look at how we set them up.

OPEN and CLOSE.

The OPEN command allows us to communicate
with a device using the CIO facility. We don’t have
to know machine language to access a device. ..we
can use BASIC instead! OPEN just dedicates an
IOCB to perform our command. We can think of it
as opening a hotline to our device. The line will stay
open until we hang up or CLOSE it. The form of the
OPEN command is as follows:

OPEN #IOCB,I/O CODE, SPECIAL, DEVICE

Parameters can take on the following values:

IOCB — Any number from 0-7. Usually only 1-5
is best, since the operating system uses IOCB O for
the screen/editor, 6 for any graphics window (I'm
sure you all have used a PRINT #6 statement), and 7
for LPRINT and Cassette /0.

I/0 CODE — 4=INPUT, 8=OUTPUT, 12=
INPUT and OUTPUT, 6=DISK DIRECTORY IN-
PUT and 9=OUTPUT (APPEND TO END OF
FILE).

SPECIAL — Is usually O but can be filled in based
on the device you are using. If you are opening a
screen mode other than GR.0, you would need to
put the GR. mode number in the SPECIAL para-
meter. If you have a sideways printing printer (say
that 10 times quickly), you could get it to print side-
ways by putting 83 as the SPECIAL parameter.
When in doubt, use 0.

DEVICE — Devices which we can control and
which BASIC knows about are the KEYBOARD
“K:”, GRAPHICS WINDOW “S:”, PRINTER
“P:”, CASSETTE “C:”, DISK FILE “D:filename.
ext”, SCREEN EDITOR “E:” and RS232 PORTS
“Ry*"
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When opening a device, we must make sure that
the parameters make sense. We wouldn’t want to
open a printer for INPUT and OUTPUT, since most
printers only allow OUTPUT. Italso wouldn’t make
sense to open the graphics window for DISK DIREC-
TORY INPUT. See. . .it's not all that complicated.

Once we have opened a device, there are many
things which can be done. Commands such as PUT
#, GET #, PRINT #, etc. can be executed by BASIC
directly to the device we have opened. The only thing
we have to remember is not to use an invalid com-
mand for the I/O CODE selected. If we opened the
GRAPHICS WINDOW for OUTPUT, for example,
then we could not use the GET command. Experi-
ment using OPEN with its associated commands and
you’ll soon become proficient in the mysterious
world of ATARI 1/0.

How DDD uses IOCBs.

This utility opens 2 IOCBs. IOCB 1 is opened for
output to the printer in LINE 220, and IOCB 2 is
opened for disk directory input in LINE 230. The
filename to get has been set to *'D:**”’, since we want
to see all of the files. DEV$ is simply set to *P:" for
the printer. I also set all my codes to constants for
easier reading. The values can be found in LINES
115-125.

With these two IOCBs open, the rest of the utility
is a snap. We input a file name in LINE 380 and
output it to the printer. A nice thingabout the direc-
tory input command is that it also returns the num-
ber of FREE SECTORS after the last filename has
been input. LINE 385 checks for this and routes us
to LINE 420 when we are done. Another item to
note is that the printer now recognizes *‘;"’ and **,” so
that we can format our output. LPRINT, under cer-
tain circumstances, will recognize these two charac-
ters, but it’s best to open a channel to the printer and
do a PRINT # instead.

The remainder of the utility performs error checks
and issues prompts for the user. All of the major
sections have been block commented and should
present no major problems when you try and figure
out what is being done.

How to use it.

Type in the listing and save it to your disk. You can
now RUN the program. If you forget to turn on your
printer or disk, you will be razzed until you do. Just
follow the prompts and you’ll soon have a listing of
all your directories. You can even print a title (18
characters max) for each of your directories to help
jog your memory.

One last note. If your printer doesn’t support the
expanded print mode, then you must change LINE
305 by deleting the ESC/ESC/CNTL N sequence
and also deleting the “*2)” from the centering cal-
culation. If you have an EPSON printer, just change

the code for expanded print to the appropriate
code. O

18 REM HEO0600E008000000008000000G0HH
15 REM * UTILITY u4 *
280 REM * DISKCAT VER. *
25 REN * BY TONY HESSIHQ *
I8 REM #* FOR A.N.A.L.O. COMPUTING *
35 REM

48 REM *

45 REM B68586H60008080H00O0H0E
58 REM ¥ MAKE SCREEN TITLE ¥
IHOHHHHEOHOHHBOHO0O0E

68 REM %

65 GRAPHICS 2:START-PEEK(560)+PEEK (561
)%256 :POKE START+9,6:POKE START+18,6:P
OKE START+11,5

78 POKE 712, 32:POKE 711,10

75 7 u6;" :nnﬂy i :r 17 H6:? H6;"

REM H660000000000000¢
168 REM * UARIABLE INIT *
185 REM 060680800000

1180 REM *

115 DIM DEVS(2):DIM TAB5(48) :DIM DIREC
TORYS(5) :DIM FILENAMES (19) :DIM ANSS (1)
128 DIRECTORYS="D:%. ¥ ':TABS="

125 DISK=2:PRNTER=1:DIRTAB=10:COLMID=4
B:0UTPUT=8:NULL=8:DIRIN=6:COLNT=3:5PAC

130 REM *
135 REM ¥868000000H000000¢
148 REM ¥ GET USER INPUT *
145 REM 3¥8883H0880608000006¢
158 REM *
155 ? Il‘fl
658 EU5‘"P'"'THOP 585:7 'LOLUHN HIDTH
(46 OR &8) :INPUT WIDTY
165 IF WID TH(Slﬂ AND HIDTH()ﬂB THEN GO
TO 1680
178 IF WIDTH=88 THEN COLMWID-WIDTH:GOTO

5
175 EIRTQBZIECOHITZZ:SPQCEZZ

185 REM *

198 REM MHOBHHEHHOEHHH0O0000E

195 REM * OPEN DEVICES FOR

208 REM *  INPUT/OUTPUT  *
IHHHHEH0OHO0HEHO000E

218 REM *

215 TRAP 495:LPRINT

220 OPEN HPRNTER,OUTPUT,NULL,DEVS

225 TRAP S68

238 OPEN #DISK,DIRIN,NULL,DIRECTORYS

235 REM *

240 REM ¥MH868068606000000000O0HEE

245 =E= ¥ ASK FOR HEADER NAME *
FIOEHHEHOOEHHO0BEHO00HE

REM %
268 7 “AIEECIETINIEINEN"; : INPUT FILEN
AMES

265 IF FILENAMES='""' THEN FILENAMES="'-D
EFAULT IQHE—"

278 REM *

275 REM 3H6E006E0000OE000E

280 REM * PRINT TITLE OUT

285 REM 3006600000000

298 REM *

295 IF LENCFILENAMES)>18 THEN 6O0TO 510
388 TRAP 518

305 PRINT HPRNTER;TABS (1, INT((COLMWID-(
LENCFILENAMES)%2)3/2)) ;"&_": FILENAMES
318 ? HPRNTER:? HPRNTER;TAB3 (1,DIRTAB)

!

315 REM *

326 REM 6006000600000

325 REM 3 PRINT COLUMN ID *

ggg EEH IOOHOHOHOH000000E

348 FOR HEQDCHT 1 TO COUNT:? BPRNTER;"
FILMAME/EXT LEN";TABS(1, SPGCE)"ﬂEHT

HEADCNT :? HUPRNTER
345 ? HPRNTER:? BPRNTER;TABS(1,DIRTAB)
r
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358 REM *

355 REM ¥8O6600C0000H00000000006H06¢
368 REM ¥ GET FILENAMES AND PRINT *
365 REM B666G00GH0H00H00000A000006¢
378 REM

375 FOR X=1 TO COUN

388 INPUT #DISK, FILEHnHES

385 IF LEH(FILEHQHES)(I? THEN 7 HUPRNTE
R:? HPRNTER;TABS (1, ({COLMWID-161/2)-1);
FILENAMES :GOTO 428

398 ? HPRNTER;FILENAMES;TABS (1,5PACE);
:NEXT H:GOTO 345

395 REM *

480 REM 3¥OB6HHGOHCROOHEOEEEOOC000
485 REM ¥ CK IF USER MWANTS MORE *®
410 REM IO M IO MMM IH
415 REM ¥

420 CLOSE MDISK:CLOSE HPRNTER

425 7 ' e INPUT ANSS

%gﬂ‘gs aNs "Y' AND ANSS {3 UNT THEN 6O
435 IF ANSS="N" THEN ? "[RCDLEEDDLCIE:
GOTO 468

448 ERRLUSE SAME PARAMETERS (Y/N) BHERG
PUT ANS

%35‘15 ANSS{2Y" AND ANSS<>"N" THEN GO
458 IF ANSS="Y" THEN GOSUB 498:G0T0 22
8

455 GOSUB 490:RUN

460 END

465 REM *

478 REM ¥BO0660E000CEEOHEC000006

475 REM ¥ ERROR TRAPS FOLLOM *

480 REM 66G0G00G000C0O0O00OEO00E

485 REM ¥

LRI TNSERT NEW DISK AND HIT {RETUR
CPMS"; : INPUT ANSS:RETUR

AR 'PRINTER DOES NOT RESPOND ! | KA
;U i60

. D I S K ODES NOT RESPOND ! ! R W R L]
HPRNTER:

gga °I"GINPUT ERRUR (ONLY NUMBERS PLEA
: i

518 EARL N AME TOO LONG ! | SuR e MAK LENGT
(AEEMi18":G0OTO

CHECKSUM DATA
(See pgs. 7-10)

16 pATA 771,6,123,386,973,798,73,36,95
7,38,77,571, 95 789,414,6100

85 pATA 396,83,555,565,775,274,620,478
,181,280,6088,328,603,286,382,6486

168 DATA 891,741,931, 154,989,360,49,94
8,821,29,276.732.876,711,271,8631

235 pATh 287,288,220,291,29%,179,615,2
94,811,693,814,308,828,705,378,6988
310 pATA 166,283,793,563,796,289,683,1
8@,296,366,588,369,296,778,668,7012
385 paTa 23,135,307,293,438,296,285,96
5,318,322,55,17,334,135,534, 4457

460 DATA 50,300,.117.84,120,306,488,404
,898,979,580,43%6

Rainbow Demo

?13§}CDLOR 2,0,0:POKE 752,1:PRINT CHRS
DIM C5(24)
FOR I 1 T0 24
READ
ES(I,%) =CHRS (D)
—USR{ADR(CS))
EID

184 paTa 162,0,173,11,212,201,32,288,2
49,141

1%25°“T§ 18,212,142,24,2088,232,232,2688
120 DaTa 24,208,240,232

CHECKSUM DATA
(See pgs. 7-10)

S DATA 557,836,238,324,306,388,233,255
,645,111,599,4476
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BURP!

16K Disk

by Charles Bachand

Over the years, we have all run across diskettes
that just would not format. This was probably due to
a scratch or dent on the disk surface, and even
though the ATARI 810 disk drive returns the
addresses of bad sectors to the computer (Huh, I
didn’t know that!), the disk operating system makes
no use of them. Well, how would you like to be able
to use those disks that up until now you have been
feeding to the trash?

BURP (Basic Unusable-disk Reclaimer Pro-
gram), is a machine language program that patches
itself into DOS’s disk formatting routine. Being an
AUTORUN.SYS file, it is loaded when the
computer is first powered on and is essentially
transparent to the user. The only programming
limitation is that no other program can reside within
the address space $600-$694.

There are a couple of limitations involved in using
BURP:

1) The program will still return a bad sector error
and abort if any bad sector is in the space taken up by
the disk directory (sectors 360-368) or the disk boot
(sectors 1-4).

2) Do not save DOS out to a disk after BURP has
run without also saving a copy of the
AUTORUN.SYS file containing BURP to the same
disk. The DOS will have been patched into BURP,
and without BURP itself loaded into memory any
attempt to format a disk will end with DOS dying a
terrible death! (In other words, it bytes the dust.)

BURP is divided into three sections. The first is a
group of patches that load into the exisiting DOS.
These patches wedge BURP into the Disk Operating
System, and reduce the error retry count to allow
the OS to say I give up!” a lot sooner.

Next follows the main section of the program that
converts the bad sector numbers returned by the 810
disk drive into the corresponding bits of the disk
directory's Volume Table Of Contents (VTOC).
The VTOC has a bit for every sector on the disk. Ifa
bit is on (1), this tells DOS that it may store data in

that sector; no other file is currently using it. It also
follows that if the bit is off (0), the sector is currently
in use and should not be touched.

We next compare these bits with those of a freshly
formatted disk. If the bitis on then BURP will shut it
off to mark it as being in use. However, if it was in use
to begin with, then we are in trouble and BURP will
produce a bad sector error.

The last part of the program will check the number
of sector errors on the disk. If there were no errors
encountered, the program merely writes the first
directory sector. Otherwise, we build a fake file entry
with the name “Bad Sectors” and a length of the
number of bad sectors. This entry is used as a flag to
identify which of your disks caused problems.

The completely documented Macro Assembler
listing follows, as well as a BASIC program to
generate BURP.

There are two more limitations of this program
that have surfaced. The larger of the two problems is
the fact that it will not work with Percom disk drives.
This is due to the fact that the Percom drive does not
return bad sector numbers to the operating system if
it cannot format a disk. The second problem shows
up if you try to duplicate a disk using DOS option
“].” DOS 2.0S copies all sectors whose correspond-
ing bit in the VTOC is set, it will try to copy the bad
sectors which it cannot do. It will instead issue an
error message. A way around this would be to copy
individually every file on the disk.

To generate the BURP program and have it
SAVEd to a file, run the BURP maker program
written in BASIC. The object program will be stored
on file D:AUTORUN.SYS, which will automatically
load the program after DOS is loaded.

If you want the option of using BURP or not using
it, simply change the file name specified in the
opening statement to something other than
D:AUTORUN.SYS. To run BURP now, it will be
necessary to call up the DOS Menu and perform a
binary load from your chosen new file. O
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BASIC Listing.

160 REM +++ BURP +++
118 REM BASIC UNUSEABLE-DISK
i2e EELI RECLAIMER PROGRAM

146 OPEN 211,8,0,"D:AUTORLN.S5YS"
158 TRAP 179

168 READ A:PUT #1,0:G0T0 168
178 CLOSE H1:END

255,255,146,7,141,7,169,0
76,13,78,13.76,82,13,14
13,144,13,32,08,6,165,13
169,13,2088,248,32,181,6,0
6,144,6,169,8,141,148,6
141,147.6,172.147.6,177,71
141,145,6,208,177,71,141,146
6,208,201,255,288,8,2085,145
6,2088,3,76,149,16,140,147
6,169,8,160,3,78,146,6
118,145,6,106,136,208,246,42
42,47,42,168,169,8,56, 186
136,16,252,178,173,145,6,185
10,168,138,49,69,208,5,104
184,76,181,18,138,81,69,145
69,166,3,177,69,56,233,1
145,69,238,148,6,76,8,6
172,148,6,248,21,162,10,189

134,6,9,128,157,6,20,282
16,245,169,96,141,1,208, 148
2,20,32,113,16,76,25,18
96,66,97,1068,32,83,101,99
i%g.éil,114,115,224,2.225.2

CHECKSUM DATA
(See pgs. 7-10)

168 DATA 347,105,821,83,280,726,842,13
4,963,782,486,978,524,825,266,8154

278 bATA 5,7,697,221,975,239,813%,55,76
1,548,9,748,798,565,21,6402

420 DATA 948,748,1688

Assembly listing.

BURP - Bad Disk Reclaimer Program
Written by Charles Bachand

This pr
ATARI’s

am patches itself into
2.8 to allow for the

formatting of physically
and previously unuseable diskettes

Note:

This program will not allow
the fmttina_of a disk
i

with dmag:d sk boot sectors,
us; damaged directory sectors.
MY,

System Equates

$45 jdirectory’s VTOC pointer

$47 ;bad sector buffer pointer
jwrite directory sector

swrite volume table of contents
;set no DOS )
$12B5 ;normal bad disk sector exit
jfile directory buffer

e T

BOSLP

BOCONT

BS1

BS4

Patches to DOS 2.8S

ORG
LDA

ORG
P

ORG
JSR

ORG
BNE
JSR

$878C
#
$804C
$8052
$808E
BOS
$8DAS

$8D9F
WRTD®

;o retry on errors
;bypass bad sector errors
spatch new error handler

jdo all but first sector
write first directory sector

Routine to mark bad sectors as being
in use on the disk’s VTOC. Patched into
the DOS at address $8DSE.

e EEELASSRIERE I BRI ER LR TS R R

WTe),Y
BS4

VIe),Y
WD) Y

3
Te) Y

#
(UTC) Y
BADCNT
BOSLP

swe had to put it someplace!

sinitialize

jbad sector counter

;and bad sector index
;load index

sget bad sector (low)
jstore it for later
sincrement pointer

;get bad sector (high)
sstore it too

jincrement pointer again
jend of data?

;No. not yet

jis low byte $FF?

iNo. not at end yet.

;Yes. Write UTOC

jsave index

;Zero accumulator

jshift sector number

;3 bits to the right
jthrough high and low bytes
jrem goes in A as XX(88888
jdecrement count

;Done 3 times? No.

jYes. rotate a left 4
jtimes, so that it will
shave data in Tow bits
;and look like 08888XXX
juse value as counter
;Zero accumulator

jset carry fla?

jrotate carry through Acc
jdecrement counter

jAt Y/th position? Neo.
;Yes, save bit mask in X
;oet byte number

jadd offset to sector map
juse as UTOC index

;0et bit mask back

;AND wi th UTOC

;Bad sector in use? No.
sYES! We are in trouble!
jpull return stack address
jand rggcrt error condition
jget bit mask again
jinvert allocation bit
;and store it back in VTOC
jpoint to free sectors
sbyte in VT

jset carry for subtract
jdecrement number by one
jsave it out again
jincrement bad sector count
sloop back and do it again.

If no bad sector errors, then Jjust write
out the first directory sector to disk.
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WRTD®

MOVFN

NOERRS

RETURN
BADFN

B3N
BOSPT

1f there are errors, we will put a file
entry into the directory teiiing how many
sectors are bad and then write 1t to disk.

Loy
BEQ
LDX
LbA
ORA
5TA
DEX
BPL
LDA
sTA
STY

JSR
JHP
RTS
DB
De
DS
DS
DS
END

BADCNT
NOERRS
418
BADFN, X
#4388

DIRYS,X ;

MOVFN
#5460
DIR
DIR+1
WRTDIR
DELDOS

‘Bad §7
‘ectors’

——

RETURN

t bad sector count
ad sectors? NO,
Yes File name to entry
,frm BADFN
yinverse y|deo
ito directory I;uHer area
decrmnt counter
,Dcme 11 bytes? No.
ymark file as locked
jand in use
;store bad sector count
,urite sector to disk
smark disK with no DOS

jreturn after patching

;file name used to mark
-the disk as damaged.

jbad sector number
'had sector pointer
,had sector count

jdust return after loading

cze:0=1:

Swirl Demo

SETCOLOR 1,5,5:

KI=80:YI=50:GRAPHICS 23

PLOT XI,
FOR I=1

YI
T0 1888 STEP S

Q=0+1:IF 0>3.5 THEN 0=1
COLOR Q:R=I/10:T=I
K=R¥COS5(T) : Y=R¥SIN(T)
IF Y+YI<{@ THEN 148
PLOT X+KI,Y+YI
K= (I+C)/16%C05 (I+C+98)
Y=(I+C)/16%¥SINC(I+C+9@)

DRANWTO
NEXT I

SETCOLOR

K+HI,Y+YI

DEG

SETCOLOR :GOSUB 21

SETCOLOR
SETCOLOR
SETCOLOR
SETCOLOR

GOTO 1486

FOR K=1 TO0 13:

5E100L0R01;8;5

:SETCOLOR 2,8,5
GOS5UB 218
:SETCOLOR 0,8,5
:GOSUB 218

NEXT K:RETURN

CHECKSUM DATA
(See pgs. 7-10)

ie paTa 977,537,75,338,279,7,362,850,4
82,117,132,836,737,378,877,6968
168 pATA 373,886,376,895,697,163,3398




VOL. 1 THE A.N.A.L.O.G. COMPENDIUM

PAGE 69

- THEBLACK RABBIT

48K Disk

by Brian Moriarty

Let’s face it. Backing up disks with a single drive is
a dull and time-consuming chore. Even with a 48K
system, ATARI DOS will make you swap at least
three times to copy a reasonably full disk. And then
there are those disks DOS won't copy — boot-load
programs, Letter Perfect files, FORTH screens,
anything recorded with a non-DOS file structure.

One day I got sick of disk-swapping and decided to
write a more efficient disk backup system. | wanted
to be able to duplicate all 720 sectors of a disk with
no more than two read/write passes. To accomplish
this,I had to find a way to cram 360 sectors worth of
data into RAM at once — 46080 bytes!

A 48K ATARI contains 49152 bytes of user
RAM. But the first four pages (1024 bytes) are
reserved for use by the operating system ROM
routines. A graphics mode O screen and display list
require an additional 993 bytes. This leaves a
maximum of 1055 bytes for the disk copier.

The Black Rabbit fits into this cramped space with
room to spare. Version 2.0 features simple one-
button operation with audio/visual prompting,
automatic formatting of the destination disk and a
“Visible VTOC” (Volume Table of Contents) that
lets you check the distribution of data on the source
disk and monitor the progress of the copy. It “skips
over” empty sectors and will not crash if it
encounters an unreadable sector.

Typing it in.

Listing 1 is an ATARI BASIC program that will
create an auto-booting image of the Black Rabbit on
any disk. Listing 2 is the assembly-language source
code, created with the MAC/65 Macro Assembler
by OSS. This listing is only provided to show you
how the program works; you do NOT have to type it
in to use the Rabbit.

Enter each line of the BASIC program carefully.
Be especially careful with the DATA statements in

2.0

lines 1000-1290. When you're finished, LIST the
program out to disk and use D:CHECK2 (see page
9) to verify the accuracy of your typing. Use the
following procedure to write your copy of Black

Rabbit 2.0:

1. Load the BASIC program into memory and type
RUN. The line numbers between 1000-1290 will be
displayed as each DATA statement is checked. If bad
data is encountered, the program will list the line
containing the error and stop so that you can correct
it. Re-RUN the program until all data lines are
thoroughly debugged.

2. You will next be prompted to insert a blank disk
into drive #1. Make sure this disk contains no important
programs or data, because it is about to be completely
erased.

3. Press the START key. The destination disk will
be formatted and a copy of the Black Rabbit will be
written out to the first six sectors. An error message
will result if the disk is write-protected or cannot be
formatted.

4. The prompt "“Rabbit disk okay™ means success!
Remove the Rabbit disk from the drive, replace it
with one of your regular DOS disks and SAVE the
BASIC program. You can use it to make extra back-
up copies of the Rabbit.

Rabbit, Run.

Now it’s time to test the Black Rabbit. Re-insert
the Rabbit disk in drive #1, turn off your computer,
let it rest for a moment and turn it back on.

If you see "“Remove cartridge; requires 48K
RAM on your screen, you forgot to remove the
BASIC cartridge. The Black Rabbit needs every byte
your computer can spare, and the cartridge de-
selects an 8K block of RAM. So pull the cartridge
out and power-up again. You should now be looking
at the Rabbit’s title screen (Figure 1).
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by Brian Moriarty
Insert SOURCE disk, press

Figure 1

The 18x40 dot matrix on the bottom half of the
screen is the Rabbit’s “Visible VTOC.” Each dot
represents one of the 720 sectors on a standard
ATARI disk.

Put the disk you want to copy into drive #1
and press the START key. The drive will begin
spinning and you will hear the familiar beep-beep-
beep of sectors being read into memory. As each
sector is read, the corresponding dot in the Visible
VTOC will change to a different character:

O indicates a data sector
0 indicates an empty sector

! indicates an unreadable sector.

The Rabbit will beep again when his memory
buffer is full. Remove the source disk, insert a blank
copy disk and press START. Your copy disk will be
formatted and the source data will be written out,
one sector at a time. Each written sector will change
its corresponding dot in the VTOC to an inverse dot
character. Note that the Rabbit always uses the write-
with-verify function of the 810 disk drive. It’s slower
than writing without verify, but more reliable.

The prompt “Insert source disk, press START”
will re-appear at the end of the first read/write pass.
Repeat the procedure outlined above. At the end of
the final read/write pass, the Rabbit will offer to
make another copy. Press START to re-run the
Rabbit or press OPTION to boot the copy disk.

Empty and/or unreadable source sectors do not
take up any memory in the Rabbit’s disk buffer. So if
the source disk has lots of empty or bad sectors, the
Rabbit may be able to duplicate the whole thing with
a single read/write pass. In any case, it will never take
more than two swaps to copy an entire disk. O

169
iie
128
119
149
150
i68

REM
REM
REM
REM
REM
REM
CLR

Listing 1.

RN O REOOEOOHEHO0E00H
% BLACK RABBIT 2.8 MAKER
# BY BRIAN HMORIARTY

* ANALOG COMPENDIUM V.1
3 s s s

EE & & 3

:DIM BUFS({768) .MLS(4) :FOR I=1

T0 4:READ BYTE:MLS(I)-CHRS(BYTE) :NEXT
I:POKE 752,1

170 BUFS (1) =V BUFS{768)="¥":BUFS(23=
BUFS5:? "KiVerifying DATA lines.":? '"4R
pading Line '';

i88 B=@6: TQTQL B:LINE=-998:RESTORE 1808:
TRAP 258

198 LINEZLINE+18

Z88 POSITION 15,3:7 LINE

2189 FOR I=-1 TO 25:B=B+1:READ BYTE:TO0THA
L=TOTAL+BYTE:BUFS(B,BI-CHRS(SYTE) : NEXT

:

2280 IF PEEK(1BIX+2S56¥PEEK(184){>LINE 7T
HEN 7 *“‘}Line ";LINE:"missing.'':END
238 READ CHECKSUM:IF CHECKSUM=TOTaAL TH
EN 198
Z48 GOTO 360

250 POKE 752.0:IF PEEK{195){>6 THEN 36

e

268 7 '‘4pATA lines verified.':? "“$Inse
rt a blank disk in Drive #11."

278 ? "iPress EREYE} to write disk.Q@"
280 IF PEEK(5XI279)4>6 THEN 2806

298 POKE 76%,1:POKE 770,33:7 "4Formatt
ing disk.":¥= USR(QDRIMIé))

388 IF PEEK(77134>1 THEN ? "“KiFormat e
rrori':? "Remove write-protect tab or"
:? “"replace disk.":GOTD 278

I18 7 "JUriting data.":POKE 778,87:P0K
E 779,8:BUFFER=ADR (BUF%)

320 FOR SECTOR=1 710 ®&

138 POKE 778,5ECTOR:POKE 773 ,INT(BUFFE
R/256) :POKE 772 ,BUFFER-{256¥PEEK(773))
I HZUSRCADR (ML 3) )

I480 BUFFER=-BUFFER+128:HEXT SECTOR

I58 7 "JRabbit disk okay.":END

368 7 "Bad data at line [JU;LINE:LIST L
INE:END

170 DavTa 164,76,83,228

80 REM * M/I. DATAH

1898 0ATA B,6,128,4,134,4,169,0,168,14

5,94,32,77,6,165,1086,201,192,176,12.16

9,158,133,134,169,2582

1816 dATA 6,32,131.6,76,157,4,162,08,14
2,198,2,134,129,134,131,142,68,2,232,1

34,128,134,138,134,5130

1628 paTa 9,142,1,3,134,144,24,165, 88,

165,239,133,136,133,138,165,89,1685.0,1

33,137,133,139,32,727,7734

1630 oaTa 6,169,192,133,134,169%,6,32,1

31,6,24,165,88,1085,122,13%,140,144,2,2

36,141,236,138,268,2,10584

1940 DATA 238,139,162,2,160,8,169,14,1

45,138,280,192,248,288,249,24, 165,138,

185,240,133,138,144,2,230,14151

1858 paTA 139,202,16,231,32,14%,6,24,1

65,136,101,128,133,138,165,137,101,129
133 139 16? 226,133,134,169,17338
1860 DQTQ 6,32,131,6,32,91,6,169,82, 14
1,2,3,165,128,141,10,3,165,129,141,11,

3, 32 83 228 19320

1678 pata 1?1 3,3,16,4,169,31,2688,15,1

68,127,177, 132,288 7,136,16,249,169, 16
,298 2,169,128,133,21375

1680 DﬁTn 1432, 166,0,132,77,145,138,230
,138,208,2,238,139,230,128,288,2,238,1

29,165,129,201,2,2688,6,25359

1830 DATA 165,128,201,209,240,31,165,1

43,201,128,208,181,24,173,4,3, 105 izs,
141,4,%,133,132,173,5,28387

1186 DATA 3,185,0,141,5,3,133,133,281,

188,2088,156,24,165,136,181,11%8, 1?3 138
»165,137,1681,131,133,1392,31296

1118 DaTH 169,4,133,134,169,7,32,131,6
:32,91,6,198,144,7208,32,32,66,6,169,33
141,2,3,32,33276

1129 DATA 83,228,173,3.3,281,1,2408,14,

169,72,133,134,169,7,32,131,6,32,91,6,

248,224,32,143,35843

1138 DATA 6,169,87,141,2,3,165,1208,141
.18,3,185, 131 141,11,3,150 a, 132 ?? 17

7,138,133,143,281,38312

11408 DQTQ 128,2088,5,32,83,228,48,251,1

69,142,168,0, 145 138,238,138, 283,¢.La9
(139, 239 138,;83 2,238,41796

1150 DQTQ 131, 165,131,281,2,203 6,165,

138,201,289, ZdB 30,165,143,281, 1?8 288

,193,24;1?3.4,3,105,128,4509@
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168 DATA 141,4,2,173,5,3,185,6,141,5,
281,188,208,172,76,1,5,169,38,133,13
,7,32,47286
8 baTa 131,6,173,31,208,261,6,2408,1
81,3,288,245,32,123,6,76,119,228,32
3,6,76,160,4,49854
8 DATA 169,0,141,4,3,169,4,141,5,3,
24,165,88,105,42,133,1408,165,89,185
133,141,96,52015
8 DATA 169,100,141,8,210,169,1706,14
,210,169,0,133,20,165,26,281,15,288
8,169,0,141,1,210,550828
8 DaTa 173,31,208,261,6,208,249,173
,208,281,7,208,249,96,133,135,168,3
7,134,145,148,136,16,58486

DATA 2749,96,169,128,133,132,141,4
69,7,133,133,141,5,3,96,508,101, 189
,118,101,8,99,683%17

DATA 97,114,116,114,105,100,163,1
7,0,114,101,113,117,1085,114,181,11
,20,24,43,8,56,33,62844
8 DATA 45,162,236,225,227,235,128,1
225,226,226,233,244,128,146,142,144
98,121,8,34,114,105,97,66563
8 DATA 118,8,45,111,114,185,97,114,
6,121,41,110,115,181,114,116,0,51,47
,58,35,37,0,186,68466

f DATA 185,115,1087,17,08,112,114,181
86,161,178,188,0,0,0,4
,116,708837
48,57,0,180,185,115,
31,115,115,0,1?9,133

9,180,161,178,180,80,
,13,114,117,116,12,8,
75,75459
i6,111,8,98,111,111,1
6,0,50,101,112,108,97,99,101,0,98
00,0,35,772%4

DaTa 47,48,57,6,166,185,115,187,1
12,114,101,115,115,6,179,1886, 161,
88,08,0,08,0,79320

(=]
D

S e I
b DO b b A

-
Ladadie i
bt ot et DU e B v DD RIN N e

b I bt N
RPN
N D et bk 3

el L1 L= LD S
B - (@~

CHECKSUM DATA
(See pgs. 7-10)

180 bATA 539,353,257,477,551,89,898,13
3,283,432,225,174,837,123,719,66580

258 bATA 919,811,716,854,128,274,351,7
806,597,782,9085,252,816,484,37,8126
i818 pATA 166,300,388,806,148,586,481,
553,689,946,564,821,75,559,785,7787
1168 DATH 3I57,84,666,352,37,172,294,89
8,262,573,939,204,656,993,6479

Listing 2.

0108 ; HEEXRERERNEEEARIEERARY

@118 ; # Black Rabbit 2.8 *

0120 3 FFEXFFERFFRIIREFFERERY

8138 ;

8146 ; Highspeed sector copier
i

gi!’;g for single-drive systems
8178 ; by Brian Moriarty

g{% ; ANALOG Compendium Volume 1
)

8208 3 0S disk handler equates
8218 :

8220 OEUNIM = 8381

8238 DCOMND = $6382

8248 DSTATS = $8383

8256 DBUFLO = $8384

8248 DBUFHI = $8385

82786 SECTLO = %8384

8288 SECTHI = $836B
8298 DUSTAT = $82EB
8388 DISKID = $E453

8318 ;
8328 ; Dick handler commands

8338

8340 READ = $52

8358 WRITE = $57

8348 FORMAT = $21

8378 ;

sagg 3 Misc. system equates

8488 COLDST = $8244
8418 BOOT? = $89
8428 SAMSC = $58
9438 COLORZ = $82C6
9448 OLDADR = $5E
8458 CONSOL = $DIF
0448 RAMTOP = $44
8478 AUDF1 = $0208
8488 AUDCI = $0281
8498 RTCLOK = $14
8508 ATRACT = $4D
8518 COLDSV = $E477

8528 ;

8538 ; Internal program equates
8548 :

8556 RTOTAL = $88

8548 WTOTAL = $82

8578 BPOINT = $84

@588 PPOINT = $86

8598 SCREEN = $88

8488 UTOC = 384

84180 LINE = $8C

8428 SAVEY = $8E

8438 SBYTE = $8F

8448 FFLAG = $98

8456 ;

gdgﬂ : Characters for "Visible UTOC"

8710 WRITTEN = $8E
8728 NOTHING = $18

8738 ;
8748 ; Memory usage

8758 ;

8768 DUMMY = 8488 5 Dummy buffer
8776 ORIGIN = $8488 ; Program start
8788 BUFFER = $8788 : Data buffer
8798 ;

8866 #= (ORIGIN

as1e

8826 : 6 bytes to control boot-up
8848 .BYTE $06,$06 ; ¥ boot sects
8850 .BYTE ORIGIN&235,0RIGIN/256
866 .BYTE ENTRY&25S5,ENTRY/256
8899 ENTRY
3 Init screen line pointer
8928 LD 46
8938 TAY
8948 STA (OLDADR),Y 3 Kill cursor
8958 JSR TOPLINE
Check for 48K RAM
8998 LDA RAMTOP

CMP #$C8  ; $CB = 48K
1018 BCS RABBIT ; ) OR = 48K
Print RAM warning

2

(=]
~0
~J
o
P —

—
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ad
=

TR
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1858 LDA HIARNING&235

1848 STA PPOINT

1078 LDA #HARNING/256

1088 JSR MESSAGE

1699 ;

1188 FREEZE

Hg JMP FREEZE ; Infinite loop

1130} BEEEEEEREREERRRERES

1148 ; # Initialize RW %

1158 ; FEERERRRRIRFRREIIRER

1148 ;

1178 RABBIT

1188 ; ‘

1%'9: 3 Initialize important things

1208 ;

1219 LDX #8 ; Black

1226 STX COLOR2 ; Background

1230 STX RTOTAL+! ; Clear MSB

1248 STX WTOTAL+1 ; Ditto

1258 STX COLDST ; Coldstart flag

1248 INX ;X =1

1278 STX RTOTAL ; LSB

1280 STX WTOTAL ; Ditto

1298 STX BOOT?  ; Boot flag

1300 STX DEWNUM 5 Drive #1

}gg STX FFLAG : Format enable
3 .

1338 ; Setup VTOC screen pointer

1348 ;

1358 CLC

1348 LDA SAWMSC ; Addr of screen

1378 ADC #239  ; & lines down

1388 STA SCREEN

1398 STA VTOC

1488 LDA SAMSCH1

1418 ADC #8

1429 STA SCREEN+!

1438 STA VUTOC+1

1448 ;

1458 ; Print title

1448 ;

1478 JSR TOPLINE

1489 LDA #TITLE&255

1498 STA PPOINT

1568 LDA #TITLE/256

1518 JSR MESSAGE

1928 ; _

1538 ; Reset screen pointer

1540

1550 CLC

1548 LDA 5AWMSC

1579 ADC #122 5 X=2, Y=3

1588 STA LINE

1598 BCC DODOTS

1488 INC LINE+]

1818 ;

1828 3 Init UTOC display matrix

1438

1448 Dooots

1458 INC VTOC

1448 BNE MATRIX

1478 INC UTOCH!

14688 MATRIX

1498 LDX #2

1788 LOOP1

1718 LDY #8

1728 LDa #D0T

1738 LOOP2

1748 STA (UTOD) ,Y

1758 INY

1748 CPY #248

1778 BNE LOOP2

1788 CLC

1798 LD& yTOC

1869 ADC #2480

1818 ST VTOC

1828 BCC MORE

1838 INC VTOC+1

1848 MORE

1836 DEX

iggﬂ BPL LOOP1

1888 : FEERRERREANBENRAER

1898 ; ¥ READ Routine ¥

{g“ T HEHERERHEIREE

1928 READER

1938 ;

i;g: ; Reset buffer addr pointers
]

1948 JSR REPOINT

1978 ;

1988 ; Update VTOC pointer

1999 ;

2008 CLC
2818 LDA SCREEN
2028 ADC RTOTAL

2868 STA VTOC+1

Print READ prompt

2108 LDA #RPROMPT&255

2118 STA PPOINT

2120 LDA #RPROMPT/256

2138 JSR MESSAGE

2158 JSR WAIT 5 START key

2178 LDA #READ
21898 ) STA DCOMND  ; Set READ mode

=3
=3

; OREEERRERRRRRRRNEERENRIER
# GStart of READ loop *
FHOGH O B

]

]

;

]
2248 RLOOP

! Update sector #

2208 LDA RTOTAL
2294 STA SECTLO
2308 LDA RTOTAL+{
2318 STA SECTHI

2338 JSR DISKIO ; Fetch sector
2348 LDA DSTATS 3 Check status
2358 BPL SECSTAT ; Branch 1f okay
2348 LDA #BAD

2378 BNE SHOWSTAT

7
2398 ; Check sector data for status
2488 ;
2418 SecsTAT
2428 LDY #$7F
2438 NEXTBYTE
2448 LDA (BPOINT),Y
2458 BNE DATAID
2448 DEY
2478 BPL NEXTBYTE
2488 LDA #NOTHING
2498 BNE SHOWSTAT
2368 DATAID
2518 LDa #DaTA
2328 SHOWSTAT
2538 STA SBYTE
2548 LDY #8

2558 STY ATRACT ; Attract off
%‘g’?}g §TA (VTO0C) ,Y

2388 ; Update VTOC addr pointer
2598

-
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2688 INC UTOC
2618 BNE UPCOUNT
2620 INC VTOCH]
2638 UPCOUNT

2648 INC RTOTAL
2650 BNE SECTMAX
2660 INC RTOTALH
2678 ;

2698 1 End of disk?
2699

2780 SECTMAX

2718 LDA RTOTALH
728 O 1862
2738 BNE DATACHECK
2749 LDA RTOTAL
2750 CHP #$D1
2760 BEQ WRITER
277 ;

2788 ; Check for data sector
2798 +

2808 DATACHECK

2818 LDA SBYTE
2820 CMP #DATA
2838 BNE RLOOP
2849 ;

2836 ; Add 128 to buffer pointers
2868

.

2878 CLC

2888 (D& DBUFLO

2878 ADC #3288

2988 STA DBUFLO

2918 STA BPOINT

2928 LDA DBUFHI

2938 ADC #6

2948 STA DBUFHI

2958 STA BPOINT+!

2968 ;

2978 ; Check if buffer full

2988

2998 (MP 48BC  ; Top of buffer?

%g?g BNE RLOOP  ; Noj Keep going

3826 : FEOEOHE R

3038 ; * UWRITE Routine *

3048 3 BERERERERBHERRAAREE

3858 ;

3948 URITER

3878 :

3088 ; Init UTOC pointer

3898

3108 CLC

318 LDA SCREEN

3128 ADC WTOTAL

3138 STA UTOC

3148 LDA SCREEN+!

3158 ADC WTOTAL+1

3148 STA VTOC+!

378 ;

g}gg ; Print WRITE prompt

3208 LDA SWPROMPT&255

3218 STA PPOINT

3228 LDA #4PROMPT/254

3238 JSR MESSAGE

3246 ;

32568 JSR WAIT  ; START key

3268

3278 DEC FFLAG

3280 BNE NOFORM ; Skip 1f Pass 2

3298 ;

3388 ; Format disk

3318 ;

3326 ERASE

3338 JSR DUMPOINT ; buffer addr

3348 LDA #FORMAT

3358 STA DCOMND ; format cmnd
JSR DISKIO 5 Do it!

.
]

3388 ; Check for okay format

3398 ;

3480 LDA DSTATS

3418 (MP 41

3426 BEQ NOFORM

3438

33%2 ; Print bad format warning
1

3448 LDA #BADFORM&255

3478 STA PPOINT

3480 LDA #BADFORM/254

3494 JSR MESSAGE .

3508 JSR WAIT

3510 BEQ ERASE

3526

3538 NOFORM

3548

3550 JSR REPOINT ; Reset pntrs

3348 ;

3578 LDA #RITE

%gg STA DCOMND ; WRITE command

3488 : FREEH R R

3618 ; ® Start of WRITE loop *

3620 @ EEREERREERREROEEIRERENEEER

3438 ;

3448 WLOOP

3458

3468 ; Update setor #

3678

3488 LDA WTOTAL

3498 STA SECTLO

3788 LDA WTOTAL+!

3718 STA SECTHI

3720

3738 ; Get status of next read

3748 ;

3758 LDY #8

3768 STY ATRACT

3778 LDa vTOC),Y

37868 STA SBYTE

3798 ; .

%g ; Branch depending on status

3828 CMP #DATA

3830 BNE SKIPSECT ; If no data

3848 ;

3858 OWRITE ‘

3848 JSR DISKIO ; Write sector

3878 BMI DWRITE

3886 ; ,

3898 ; Display write status

3980

3918 SKIPSECT

3928 LDA #WRITTEN

3938 LDY #8

3748 5TA (VTOO) Y

3958 ;

3948 ; Update UTOC, WTOTAL

3978 ;

3980 INC VTOC

3998 BNE WRUP

4908 INC YTOC#1

4818 WRUP

4828 INC WTOTAL

4938 BNE WSECTMAX

4848 INC WTOTALt!

4858 WSECTMAX

4068 LA WTOTAL+1

4878 (HP #3682

4080 BNE BUFLOOK

4878 LDA WTOTAL

4189 CHP #301

f;i%g BEQ FINISHED

zllgg ; Should buffer addr be updated?
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4156
4148
4178
4188
4198
4288
4218
4228
4236
4248
4256

4448
4450
4448

478

4548
4558

;
WalT

BUFLOOK
LDA SBYTE
CHP #DATA  ; Update bufadr?
BNE WLOOP  : Noj next sect

Update buffer address

CLC

LDA DBUFLO
ADC #4380

STA DBUFLO
LDA DBUFHI -
ADC 48

STA DBUFHI

: Buffer ull?
FULBUF
CHP #8BC
BNE WLOOP
JMP READER ; Next pass
FEEEFAEEARARARNRY

# End routine #
FREFREERANRRRRERE

F INISHED
LDA HCOMPLETE&R255
STA PPOINT
LDA #COMPLETE/256

JSR MESSAGE
DECIDE
Lba C

[P

CE TR R

3 START press?
OPTION?

CMP #6
BEG RERUN
(HP #3
BNE DECIDE
JSR LETGO
JMP COLDSV 3 Cold boot
RERUN
JSR LETGO
JMP RABBIT ; Re-run Rabbit

H

: lii!li!!ll#l!!!!!
1 ¥ Subroutines #
T O BEEEEREEAXAEXARAE
]
;

Point to dummy buffer
OUMPOINT
LDA #DUMMYL255
STa DBUFLO
LDA #DUMMY/254

STA DBUFH!
RTS

5 Point to top screen line

ToPLINE
CLC
LDA SAMSC
ADC 842 ; X=2, Y=t
ETA LINE
STA LINE+!
RTS

Beep and wait for START Key

LDA #1868  : Freq = 100
STa AUDF1
LDa #3564 D&VU=18
STA AUDCH

LDa #8
STA RTCLOK ;3 Clear count

4928 BEEP
4938

LDA RTCLOK
4949 (MP #15 3 1/4 sec
4956 BNE BEEP
4948 LDA #8
4978 STA AUDCI  ; Silence!
4988
4998 3 Check key
3008 ;
5616 FOLDIT
3026 LDA CONSOL
3036 CMP #6
5846 BNE HOLDIT ; Pressed?
5856 LETGO .
S840 LDA CONSOL
5870 CMP 47
2686 BNE LETGO 5 Till released
5899 RTS
5106 ;
3118 3 Print text messages
3126 3
5138 NESSAGE
5148 STA PPOINT+1
9156 LDY #33
5168 NEXTPRINT

3178 LDA (PPOINT),Y
3184 STA (LINE),Y

3196 DEY

9280 BPL NEXTPRINT
S21@ RTS

3228

3236 ; Set buffer pointers
5248

5256 REPOINT

5268 LDA ¥BUFFER&2SS
5276 STA BPOINT

5288 STA DBUFLD

5298 LDA #BUFFER/254

3360 STA BPOINT+1
3318 STA DBUFHI
3328 RTS

i ¥ Message texts ¥

3

5340 ; HEOOHEREHOEE
’
P REERRREERRRRRRRRTAR

.‘5)223 .SBYTE "Insert SOURCE disk, press START °
5478 LIPROMPT

2488 .SBYTE "Insert COPY disk, press START y
5496

5568 COMPLETE

ggég .SBYTE "START to re-run, OPTION to boot *
5538 BADFORM

gggg .SBYTE "Replace bad COPY disk, press START®
5566 .END



VOL. 1 THE A.N.A.L.O.G. COMPENDIUM PAGE 75

DISKTOOL REV.3

32K Disk

by Tony Messina

Disk Tool is designed to work with an ATARI
400/800/1200 with at least 32K of memory and up
to 4 single-density disk drives. The key is SINGLE
density. PERCOM, RANA, MICRO-
MAINFRAME and other double density drives can
run Disk Tool, but only in the single-density mode.
Sorry, but Disk Tool was designed and written back
in the olden days BD (before double density), and

would require a complete overhaul in every aspect.

Disk Tool history.

My need for a disk utility made its appearance
shortly after my disk drive arrived in March, 1981. 1
was plagued with disk link errors and crashed files all
over the place. To put it mildly, “Boy, was I really
mad!” It was then I decided to write a program that
would allow me to access any sector on the disk. To
make a long story short, I got a copy of the DOS 1
source listing and ATARI Tech Manual. I then
locked myself in the den and proceeded to work. 50
gallons of coffee, two power outages and 5 billion
phone calls to ATARI later, | emerged victorious. 1
had actually managed to READ and WRITE to a
disk sector without using the File Management
System (FMS) or Urtility Code in DOS 1. Yaaayy!!

When DOS 2 arrived on the scene, [ converted the
Tool. Some letter 1 had received prompted me to
organize the Tool and publish it asa 2-part article in
A.N.A.L.O.G. Computing. Response to the pro-
gram and the article was outrageous. When A.N.A.-
L.O.G. editor Lee Pappas mumbled something
about a Compendium, I saw the opportunity not
only to improve the article and documentation, but
also the method by which I could include the most
requested enhancements to the Tool. So here it is,
everything you ever wanted to know about disk
structures and Disk Tool. And away we go. ..

Disk sector structure.
The ATARI 810 disk drive, in conjunction with
the File Management System (FMS), organizes data
on a diskette into blocks called sectors. There are

720 sectors (numbered from 0-719) on each diskette
after it is formatted by the Disk Operating System.
The sectors are laid out in what are known as tracks.
There are 40 tracks per diskette, each containing 18
sectors. To clarify the last two statements, [ have my
patented ““formatted diskettes are like onions’ dog
and pony show. Next time you cut an onion in half
(when you make onion rings, mushrooms and
onions, etc.), lop off a hunk in the middle about
1/4 inch wide. Now turn the onion so that the big
round part faces you. Each individual ring of that
onion is exactly similar to a track on the diskette. Go
ahead, pull off the outer ring. Now, if you cut that
ring into 18 equal pieces, each piece would repre-
sent a sector. The outer ring is track 0. As you move
inward, the next ring is track 1 and so forth until you
reach track 39. Each track would contain 18 sectors.
Track O contains sectors 0-17, track 1 has sectors 18-
35, etc.

Now you have an idea of how a diskette is organ-
ized. Disk Tool is designed to work at the sector
level. Although there are 720 sectors on each
diskette, not all sectors are available to you, the user.

You've just formatted a diskette. Ahhh, the feeling
of power, 720 sectors to store all of your programs.
You hit the A OPTION in DOS (just to see that
magic number 719). Upon hitting RETURN, the
number 707 appears when using DOS 2 and 709
appears when using DOS 1. What! What happened?
Well, it’s quite simple, friends. Although there are
720 sectors, only 707 are available for your use with
DOS 2 and 709 sectors with DOS 1. The other
sectors are reserved for use by DOS. The disk direc-
tory steals 8 sectors starting at sector 361 and
running to 368. One sector (360) is allocated for the
VTOC (Volume Table of Contents, pronounced
“Vee-Talk”). The boot portion of FMS also
occupies 3 sectors (1,2,3) for DOS 2, only 1 sector
for DOS 1. That’s what happened to your 12 missing
sectors for DOS 2 and 10 missing sectors for DOS 1,
so don’t be alarmed.
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With that out of the way, it's time to discuss the
different types of sectors. Yes, [ know it sounds con-
fusing. . .after all, isn’t a sector a sector? The answer
is yes. Each sector is capable of holding 128 bytes of
data. The manner in which the data is structured on a
sector is dependent on a particular sector’s purpose
or type. | like to define sectors as being of 4 types:

l.)Data Sector: Containing program
information, text files, etc.

2.)Boot Sector: Containing ML program
data.

3.) Directory Sector: Containing program
names and associated data.

4.)VTOC Sector: Sector containing free
count and disk bit map.

Let’s take a look at the differences and similarities
of each type of sector.

Data sectors.

This is the most common type of sector on your
disk. Technically, all the sectors are data sectors. |
use this name only to distinguish its format from
other types of sectors.

Whenever you use the commands SAVE
“D:XXX", LIST “D:XXX" or invoke the Binary
Save option from DOS, the actual programs are
written to the disk in data sector format. The format
is quite simple. Bytes 0-124 contain actual program
data. Bytes 125-127 contain sector identity data or
“link data.” Figure 1 illustrates this type of format.

0 124 125 127

Link

125 Bytes of P Dat
ytes of Program Data Baka

Figure 1.
Data Sector Format.
The link data for DOS 2 is formatted as in Figure
2, while link data for DOS 1 is as per Figure 3.

Byte 125 Byte 126 Byte 127
File # El # of actual program
this sector hlof7)elstal3|2ilo bytes (0-7D) in
belongs to ] | L1111 this sector

10 Bits
Next sector of this file
Figure 2.
DOS 2 link structure.

Byte 125 Byte 126 Byte 127
File # Ll Sector Sequence
this sector toplefsl4 32|10 number
belongs to 11 O-X*

| 10 Bits ]

Next sector of this file
*The first sector of 2 file contains 0, the second 1 etc. . . the last sector of

a file is unique however. The value in Byte 127 will contain (# of actual
bytes used + 1) + $80 for the last sector of a file.

Figure 3.
DOS 1 link structure.

Notice that the lower two bits of byte 125 and all
of byte 126 combined point to the next physical
sector of this file. A zero (0) indicates that this is the
last sector of a file.

One variation in data sector format occurs when
the Binary Save option is used to save an area of
memory to the disk. The variation occurs with the
first 6 bytes of the first sector of the binary file.
Those 6 bytes are commonly referred to as the
“binary file header.” The header is formatted as per
Figure 4.

B 5 1 2 3 4 5
LSB MSB LSB MSB
FF FF Start Start End End

addr addr addr addr

Figure 4.
If, for example, you answer the Binary Save Prompt

DOS with *“MLPROG,0600,065F,” then the first 6
bytes of the first sector of disk storage for this pro-
gram would look like Figure 5.

Byte

0 1 2 3 4+ 5
| *#F [ FF [ oo | o6 I s | o6 J
Binary file Start addr End addr
definition bytes LSB/MSB LSM/MSB
Figure 5.

Binary program save example.

Directory sectors.

There are 8 directory sectors starting at sector 361
and running sequentially to sector 368. The
directory contains the names of all the programs on
the diskette along with the other information about
the program. Each directory entry uses 16 Bytes.
There is enough room to hold 8 program names (and
associated data) on 1 sector. (16 Bytes * 8 names +
128 Bytes or 1 sector.) Therefore with 8 sectors
available, we can have (8 sectors *8 names per sec-
tor) = 64 possible file names total. On a directory
read, DOS starts at sector 361 and keeps reading
sectors until there are no more names. Directory
entries have the following format:

Entry 0
-
_- Entry 1
- .
-
- -
- .
a7
i Entry 7
L Directory sector
Byte 40 1 2 3 4 5 1213 15
Directory | Status | Length Length | Start | Start | Filename | g,
entry | byte |(in sectors)|(in sectors) |sect t 3’ ’2 or
LS8 MSB Lsa | mse | “1s30) | (520)
i .
Bits 7 6 5 4 3 2= tuili0
Status | File | Fite |File DOS | open
byte |deleted in Spare 2 for
use |locked file | output

Figure 6.
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NOTE: Bits set (+1) indicate condition listed.
Bit 6 set indicates the file is in use.
Bits can be combined for multiple status.

Example: Bits 1,5 and 6 set would mean file was
created by DOS 2, it is locked and in use.

Here is a quick reference to the possible status
values.

$00=File is never used.

$01=File open for output.

$02=File created by DOS 2 (if bit not set,
assume DOS 1).

$20=File locked.

$40=File in use.

$80=Entry deleted.

How does DOS use the information we have dis-
cussed so far? In simple terms, when you type LOAD
“D:XXX" in BASIC, the FMS opens the directory
for input, reads in the directory sectors starting at
sector 361 and searches for a match. If it finds an
entry that matches the program name you asked for,
FMS extracts the starting sector from bytes 3 and 4
of the entry and also the length from bytes 1 and 2.
FMS then positions the read/write head of the disk
drive at that sector, reads in the sector, extracts the
link information (to find the next sector)and checks
to see if this sector actually belongs to the file you
wanted. If it does, then FMS checks to see if this is
the last sector to load. (Remember, the next sector to
load is in the link bytes.) FMS keeps loading until the
next sector to load is 0.

If, during this process, the file number of the
sector just loaded does not match the one you are
looking for, a file number mismatch error (#164)
occurs. This usually means that either the disk link
information of the previous sector was incorrect, or
possibly the link data of the current sector is
incorrect. We’ll discuss how to fix this later.

Boot sectors.

[ use the term “boot sector format” when referr-
ing to files which start at sector 1 and run
contiguously to sector X, where sector X is the
ending sector. These files do not need any language
cartridges or DOS. They are completely self-
contained programs which load and execute upon
powering up the computer. Do not confuse these
with AUTORUN.SYS files.

Remember the header bytes for binary files saved
using the Binary Save Option of DOS? Well, boot
sectors have a similar structure. Sector 1 of the disk
contains the magic header information which is
structured as per Figure 7.

Bree o 1 2 3 4 5
0 by # of LSB MSB LSB MSB
tradition sectors Load Load | Init addr| Init addr
to load addr addr

Boot sector header (secror 1)

Figure 7.

Whenever you turn on your computer, a check is
made to verify if any cartridges are present. If a car-
tridge is present, the ““Allow Disk Boot Bit” (Bit 0 of
location $BFFD) is checked. If it is zero (as it would
be if no cartridge were present) then the ROM boot
routine is invoked. This routine goes out to sector 1
of the disk, reads in the data contained there and
interprets it. Byte 1 tells the system how many
sectors to read. Bytes 2 and 3 tell the system where to
load the data, and bytes 4 and 5 tell the system where
to start executing the ML program once it is loaded.

Boot sectors do not have any link data.
Consequently, each boot-type sector can contain
128 bytes of program information. [ said ‘‘can”
because the last sector may be a short sector con-
taining less than 128 bytes. The FMS for DOS 2
contains 3 boot sectors worth of program data, while
the FMS for DOS 1 has only 1 boot sector.

VTOC sector structure.

Sector 360 contains the VTOC or Volume Table
of Contents. The purpose of the VTOC is to keep
track of which sectors on the disk are or are not being
used.

There are basically two important parts of the
VTOC: the miscellaneous portion (bytes 0-4) and
the sector use map (also called sector bit map). Bytes
0-4 are used as follows:

Byte 0=Use byte (2 for DOS 2, 1 for DOS
1).
Bytes 1 & 2=Total # of sectors (LO/HI
format).

Bytes 3 & 4=Free sector count (LO/HI
format).

The sector use map begins at byte $0A and runs to
byte $63. Each bit of each byte represents one sector
on the disk. If the bit is zero, then that sector is being
used. If the bit is 1, then that sector is available for
free. Bit 7 of byte $0A represents sector O, which
does not exist (see experiment 5 for explanation). Bit
6 of byte $OA represents sector 1, etc., all the way
down to bit 1 of byte $63 which represents sector
719. Use Disk Tool to examine the maps of your
own diskettes.

Well, that about wraps up our discussion on disk
data structures. | realize I've clobbered you with
many new concepts and material. The best way to
digest this information is to use the Disk Tool

experiments which follow.

Disk Tool structure.

You may have noticed that Disk Tool consists of 3
programs: an AUTORUN.SYS creator program, a
machine language loader and the actual BASIC code.
Why 3? Well, the original intent was to make Disk
Tool fit into a 16K disk system. That was when the
Tool was small. Now it’s so huge that it won't all fit,
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so L keptitat three programs. Disk Tool sets itself up
as follows:

1.) Protect 3000 bytes of low end memory
and disable the break key (via AUTORUN.
SYS);

2.) Load the ML portion of Disk Tool into
the protected area, and load the Disk Tool
BASIC program:;

3.) Execute Disk Tool from BASIC.

Since | believe it is more important to know how
to use this utility, I won’t get into a long-winded
dissertation about how it works (as I haven’t been
long-winded already in this article). If you study the
listings along with the documentation, you should be
able to get a very good understanding of what is going
on.

Warnings.

Disk Tool will happily allow you to wipe out your
directory, the VTOC, DOS boot sectors or any
other sector on your disk. It will ask you to verify
prior to writing, but once a sector has been written, it
may be too late. You don’t need to be an advanced
systems programmer to use Disk Tool — only a
careful programmer. It is suggested that you read the
descriptions of each function as presented, and then
perform all of the experiments in order to become
familiar with Disk Tool and its capabilities.

OK, warnings are behind us. Let’s move on.

Getting things together.

The first thing to dois to get a new diskette, format
it and write out DOS 2 to the diskette. Type the list-
ings in order from program 1 to 3. SAVE the three
programs to your new disk. Suggested filenames
follow:

1.) AUTORUN.SYS maker—MAK-

AUTO.UTL

2.) ML loader—DSKTOOL.PT1
3.) Disk Tool BASIC—DSKTOOL.PT2

These are only suggestions. If you decide to
rename the BASIC Disk Tool portion, you must
change the RUN command in the ML Loader so that
you don’t get a file not found error. Run the AUTO-
RUN.SYS maker first so it can create the AUTO-
RUN.SYS file. Power down, power up with the same
disk and type RUN “D:DSKTOOL.PT1.”

A note on typing.

The program listings for Disk Tool are fairly large
(that’s an understatement). Suffice it to say if any
data is missing or erroneously typed in, the Tool will
not work correctly. | suggest that you purchase the
disk version of this Compendium. You'll not only
save yourself hours of typing, but you will be assured
that all programs will work correctly. | have spent
over 200 hours debugging, testing and ensuring that
the listings presented here are exact duplicates of my
working copy of Disk Tool. It really does work! And
now back to our regularly scheduled Disk Tool.

Using Disk Tool (finally!).

I know everyone has Disk Tool running. (Those
of you who don’t keep trying.) The first thing you
will see is the Command Menu and a “COMMAND
OR SECTOR NUMBER" prompt. To examine any
sector, just type in the number and hit RETURN.
Only sectors 1-720 can be examined. Any number
< 1 or > 720 will generate an error message. Sector
numbers can be entered in either decimal or hex (if
preceded by a $). Let’s try it out. Put in any of your
program diskettes.

Experiment #1:
Look at Directory Sector.

Answer the prompt with 361 and hit RETURN.
You will see the first sector of the directory. Com-
pare each entry with the format of Figure 5. Once
you feel comfortable with the format of the direc-
tory, move on to the next experiment.

Experiment #2:
Look at Formatted Directory Output
with “D” Command.

Answer the COMMAND OR SECTOR
NUMBER prompt with a D and hit RETURN. A
formatted display should appear. All numbers
appear in hex notation. This option displays 2
sectors worth of directory data (16 program names).
The sector number is the actual sector at which that
directory entry resides. FILENAME is self-
explanatory. START is the first disk sector which
contains data pertaining to that program. LEN is the
length or number of sectors that file contains. FIL# is
the entry number in the directory for that file; and
STAT is the file status in human readable form
where:

*=File locked.

U= in use.

D=File has been deleted.
1=File created by DOS 1.
2=created by DOS 2.

To examine more directory sectors, hit “+”” and
press RETURN. The new sectors will appear. To
abort the directory format, just hit RETURN and
our friend “COMMAND OR SECTOR
NUMBER” will appear.

Experiment #3:
Trace/Examine a File.

Now find a file you want to examine from the
directory listing. (Try one other than DOS.SYS or
DUP.SYS.) Find the start sector number for that file
under the START column. Since the start numberis
in hex, type $ followed by the number. You don’t
need to type in leading zeros. If the start number was
OOBF, then type $BF, for 01CD type $1CD, etc.
Then hit RETURN. The sector will appear in
HEX/ ATASCII format along with the sector num-
ber, next sector and file information. SECTOR
NUMBER indicates the current sector number being

S’
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displayed. NEXT SECTOR points to the next sector
containing data for this file. FILE NUMBER is the
file number to which this sector belongs. The next
sector does not have to be the current sector number
+1 (more on this later).

When you're ready to look at the next sector, you
can enter the number and hit RETURN. If the next
sector happens to be the current sector +1, just hit
RETURN or “+” and RETURN. If you want to
look at the current sector -1, type -’ and RETURN.
Trace your file, examining the format of the data, etc.
Remember Figure 1. Try to look atall types of files:
Binary, SAVE files, ASCII files, etc., and compare
these with the appropriate figures. When you hit the
end of a file, you’ll see that the next sector pointer
will equal zero.

Experiment #4:
Change Bytes with “C” Command.

Call up sector 720 on the disk. If it is all zeroes
then you can use it. If it isn’t, type - and hit
RETURN until a sector is displayed with all zeros.
At the prompt COMMAND OR SECTOR
NUMBER, type in C and hit RETURN. The screen
should change to yellow and a prompt should
appear. Move the cursor (CTRL up, down, left,
right, arrow, etc.) to the 1st hex value in byte 00 line.
Replace the 00 values with the following:

44 49 53 4B 54 4F 4F 4C

Then hit RETURN. Make sure you overwrite each
value of 00 and space between each byte. If you have
done everything correctly, you should see a “'secret
message.”’

The C function only changes memory locations.
Nothing has been written to the disk. You can only
change one display line at a time. RETURN must be
hit after your line changes are satisfactory. If you
wish to change more data on the sector, simply hit C
again, make your change, hit RETURN, etc.

Experiment #4A:
Change Bytes (ATASCII method).

Follow the procedure in Experiment #4. To
change bytes, move the cursor over to the hex para-
meter to change. Hit the space bar to blank out the
first parameter of the hex number. Now type the
ATASCII letter or number you want. Continue with
the rest of the line, always remembering to precede
the character you want with a space. Hit return and
check your work.

Experiment #5:
Writing to Disk with “W” Command.

As | mentioned previously, writing to the disk can
be dangerous. Be careful! Sector 720 should be safe.
Why? Well, there is a bug in DOS. DOS can only
handle sector numbers from 0 to 719. The disk
drive, however, will only accept commands for

sectors 1-720. Some software developers have taken
advantage of this useful quirk to protect their disks.
So don’t write to 720 if something was there. If all
was OK and you did Experiment #4, hit RETURN.
Now type W and hit RETURN again. The screen
will turn red and a verify prompt will appear. Answer
Y to the prompt if you are sure you want to write to
the disk. When the write is complete, the screen will
turn green again and we’re back to the COMMAND
OR SECTOR NUMBER prompt. Recall sector 720

just to check what was written.

Experiment #6:
Trace File with “T”” Command.

Now that you've traced a file the hard way (if you
didn’t do Experiment #3, then shame on you), we’ll
do it using the T command. Call up the directory and
pick a file (any file). Note the file number in the FIL#
column. Hit T and RETURN. Enter the selected file
number (hex or decimal) and hit RETURN. The
computer should be busily grinding away, spewing
out hexidecimal numbers along with the filename
and start sector. When done, the word END should
appear. This function shows you exactly which
sectors on the disk the file you selected occupies.

Trace will scream if it encounters any file number
mismatch errors or short file errors. A short file
error means that the length of the file in the direc-
tory does not match the number of sectors traced. If
this happens for every file you trace, then a possible
typing error exists in the ML Loader portion of Disk
Tool.

Experiment #7:
Set Drive Number with “S” Command.

This straightforward command was a heavily re-
quested addition to Disk Tool. At the COMMAND
OR SECTOR NUMBER prompt, type 'S” and hit
RETURN. The current working drive number will
appear as well as a prompt for the new drive number.
Drive numbers 1-4 will be accepted and processed;
anything else will produce a RAZZ and an error
message. If you change to a drive that does not exist,
trying to execute a command will again cause the
infamous RAZZ/error message combination.

Experiment #8:
Print Screen with “P” Command.

Another straightforward command. If you don't
have a printer, you may skip to the next experiment.
If you do have a printer, then pick a screen which you
would like a hard copy of and answer the
COMMAND OR SECTOR NUMBER prompt
with a “P” and RETURN. The message PRINTING
SCREEN will appear and the screen will be dumped.
If you fail to turn on your printer or interface, you
will obtain an error message.

You cannot print the HELP screen as the dump
routine is only set up to dump Graphics 0. If you try
to dump the HELP screen, you will get an IM-
PROPER SCREEN CONDITION error message.
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Experiment #9:
Modify links with *M” Command.

The modify links command is very powerful and
one should exercise EXTREME CAUTION in its
use. Improper use could cause you to destroy the
integrity of a file or files and is guaranteed to make
you exclaim that famous all-American expression
“Awww Jeepers!” if used incorrectly. Since you
have your experiment disk loaded, it won’t matter if
we mess up a file and then fix it using the Tool.

Find a nice, long file on your experiment disk by
scanning the directory. Aha!, there’s one. OK, go to
the starting sector of the file (indicated under the
START column). Manually trace the file for about 4
or 5 sectors and stop. REMEMBER this sector
number. Answer the COMMAND OR SECTOR
NUMBER prompt with M and RETURN. When
the next prompt appears, type in the sector number
which you remembered. The sector will be read in
and the file number and next sector will be displayed.
A prompt asking you for the new file number will
appear. Type in a number other than what is dis-
played but REMEMBER the old file number.
Another prompt will appear asking you for the new
next sector pointer. Type in a number which is 1
more than the number being displayed but REMEM-
BER the old number. Boy, we really messed up this
file, huh?

A message indicating the new links and a prompt
to write the sector to the disk if correct will appear.
We will now destroy your disk! No, only kidding.
Hit W and RETURN. The screen will turn RED and
the verify prompts will appear. Answer Y and write
out the sector. Now, if you still remember the file
number, hit T and RETURN. Enter the file number
at the prompt and watch Trace in action. You should
get an error message which indicates a FILE MIS-
MATCH ERROR AT SECTOR $XXX where X is
the sector number of the sector which you clob-
bered. If you didn’t, then you probably typed in the
wrong file number. OK. Let’s fix the error.

Experiment #9A:
Fix error from last experiment.

Hit M and RETURN and recall the sector you
clobbered. Change the file number back to what it
was. Do NOT fix the next sector number yet. Typein
the same number when prompted for the new sector
pointer. After all the messages come up, write this
sector back out again. Trace the same file. Every-
thing will seem to be fine until the trace realizes that
there are some sectors (1 sector in our case ) missing.
Trace will tell you how many sectors there should be
as well as how many it found. The number of
“should be” sectors minus the number of “found”
sectors should equal the number of missing sectors.
Fix the error by recalling that same messed-up sector
and replacing the next sector pointer with the origi-
nal value. Write it back out and re-trace.

Experiment #10:

Recover a deleted file with “R” Command.

Recovering a deleted file is no simple task using
manual methods. This was the most requested func-
tion to be added to Disk Tool, so here are the steps.

Find a deleted file entry by scanning the directory.
Answer the COMMAND OR SECTOR NUMBER
prompt with R and RETURN. Answer the next
prompt with the file number (hex or decimal) you
want to recover and hit RETURN. Disk Tool will
now be busy recovering the file. It will keep you in-
formed with messages as it proceeds. Soon you will
see the FILENAME.EXT RECOVERED message.
Magic, huh? Now, before you go scrambling for
those diskettes with deleted files, | must say that
there are certain file conditions which must exist or
RECOVER will not work — as a matter of fact,
NOTHING will work! Let me explain.

Recover file restrictions.

In order for a file to be recovered, it cannot have
any sectors which have been written on by other
saves. When a file is deleted, DOS sets the file
deleted flag in the file status byte of the directory
sector where the name resides. It then traces that file
to obtain the sector numbers which that file occu-
pied. DOS sets the bits in the VTOC bit map, thus
marking the sectors occupied by the file being
deleted as now being available. On any subsequent
saves to the disk, DOS first searches for an empty file
entry in the directory sectors and places the new
name and file status in that slot. DOS then examines
the VTOC bit map searching for sectors which can
be allocated to the new file being saved. If the sectors
that it finds available are the same sectors belonging
to a previously deleted file, DOS doesn’t care and the
data belonging to the new file will overlay the deleted
filed data. Once this is done, there is no way that the
deleted file can be recovered.

Now that the explanation is out of the way (did it
make any sense?), let me just say that the recover
function of Disk Tool makes extensive checks for file

integrity, proper link structure and available sectors. -

If anything in the file being recovered is goofy, the
message FILENAME.EXT CANNOT BE RE-
COVERED, along with the appropriate reason will
be displayed. The recover function will work with
both DOS 1 and DOS 2 files, so that some of those
oldies but goodies can possibly be rescued from obli-
vion.

The listings.

Listing 1 — contains the data statements
needed to create the AUTORUN.SYS file for
Disk Tool.

Listing 2 — is the assembly language source
code listing for the AUTORUN.SYS file. This
does NOT need to be typed in for Disk Tool to
work. The AUTORUN.SYS creator (Listing
1) will create the appropriate file. Listing 2 is

s
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there for reference only. This should give you a
pretty good idea of how to reserve some low-
end memory, and also how to disable the break
key prior to BASIC gaining control of the
system.

Listing 3 — is the ML loader program for
Disk Tool. This program loads in all of the
machine language instructions needed by the
Disk Tool BASIC program.

Listing 4 — (the huge one!) is the assembly
language source code for Disk Tool utility. In it,
you will find how to put a character on the
screen, how to convert binary numbers to hex
and hex to binary, how to display messages on
the screen, how to go crazy trying to read an
assembly listing and other common routines. |
must say that this code is not the most efficient.
Things can be done to improve it, so feel free. |
will be glad to answer any questions or
comments about it. My address is at the top of
the listing (please send a SASE if you write).

Listing 5 — is the Disk Tool BASIC code. I
have completely overhauled the code and
commented it like a maniac. The documenta-
tion following Listing 5 gives all the addresses,
label names and a complete cross-reference to
the BASIC code. There is also a memory map
which is valid only after Disk Tool has been
loaded.

Hints on using Disk Tool.

In these modern times, with DOS 2 being avail-
able and all that, it is very rare to come up with link
errors and crashed files. Some errors occur, how-
ever, when you try to copy DOS 1 files using DOS 2,
or you ma ; « ven run across an old program by some
obscure out-of-business company that is loaded with
crashed sectors (probably why they are out of busi-
ness). Whatever the reason, if you have run into
Error 164 here is one procedure to follow.

1.Isolate the file causing the problem. It this
isn’t obvious, call up the directory and trace each file
(using the T function) until the culprit is caught.
Dump the trace to the printer.

2. Remember the file number. Go to the sector
previous to the one in error. This is where some
detective skills will pay off. Examine the sectors
from your current location to current sector +10,
noting which file they belong to. You will probably
find your missing sector within this range. [ have not
failed yet. This usually works on diskettes that have
not had too much disk activity; i.e., a lot of file dele-
tions and new file saves. If you run into a toughy,
don’t give up! You WILL find your missing sector.

3. Once found, note the sector number and the
next sector number. Manually trace it to verify the
integrity of the file.

4. Call up the original sector which had the incor-
rect pointer using the M command. Change the

pointer to the missing sector and write out the sector
using the W command.

This sounds like an involved process, and in some
extreme cases it may be, but it sure beats retyping the
original file.

Other uses.

CHANGING HEADER BYTES ON ML OB-
JECT FILES: You have a relocatable ML file which
you assembled on page 6. You now want to move it
someplace else. The old procedure would be to load
in the assembler, load in the source file, change the
origin of the file, re-assemble, save the object code.
Bah-Humbug to that. With Disk Tool simply call up
the directory and find the start of the object file. Call
up that sector and change the header information as
per Figure 4. Re-write the sector and your file will
now be loaded at the new address.

The uses for Disk Tool are left to your imagina-
tion. It’s saved me a lot of time by allowing me direct
access to the disk sectors and the information on
them. I've patched ML programs directly, added
code and allocated new sectors for that code,
changed file names that refused to be changed by
DOS and recovered many valuable files that were
crashed. Let your imagination run wild. O

Listing 1.

i@ GHQPHICS 2416

15 7 86;" AR RARARERRARERERY "
28 2 ﬂﬁ'" ANALOG 488/888 4"
25 7 us-" DSKTOOL .RUZ !
In 2 nﬁ;" autorun.sys '
IS5 ? u6;" '
48 ? u6;" =
45 7 u6;" 1
58 7 o key to":? #6;" cre

_ it any
ate nurﬁnul svs"-'? 16; " file"

lcreating fileg

88 OPEN 1 D :AUTORIN ., SYS"

85 PUT m1, isé :REM HEADER S5FF

98 PUT #t1,255:REM HEADER 3FF

180 PUT #1,8:REM LOAD START LSB 500
185 PUT #1,6:REM LOAD START M5B 586
118 PUT 181.74:REM LOAD END LSB 540
115 PUT #1,6:REM LOAD END M5B 506
128 READ A:IF A=999 THEN GOTO 148
123 REM %% NOM PUT OUT REST OF PROG %
125 PUT 1,0

138 6OTO 120

CLOSE 211
168 POSITION 3,10:7 #6;" FILE WRITTEN"
178 60TO 170
1080 DaTa 24,173,231,2,165,184, 141,231
ig§§ paTa 232,2,105,11,141,232,2,169,0
%oaa pava 8,32,27,6,76,0,168,1208,173,2

1886 Davn 2,141,608,6,173,23,2,141,61,6
1888 pavTa 169,52,141,22, 2.169,6 141 23

z
1818 DATA 88,96,72,173,14,2108,16,4,184

ie12 pava 59,6,169,127,141,14,210, 165,
16,141
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1814 DATN 14,210,104,64,0,226,2
1816 pavTn 227,2,9,6,224,2,225,2,0,6
1818 baTa 999

18260 REHN ¥H6HEH80BH00HHBH0HE

1822 REM * END AUTORUN.SYS¥*

1824 REM * LOADER PROG

1826 REM

CHECKSUM DATA
(See pgs. 7-10)

10 DATA 442,342,782,4,723,347,422,348,
971,480,388,504,332,40,762,6887

98 DATA 749,325,357,4989,116,197,986,59
4,698,647,891,725,587,482,235,7918
1886 DATA 54,497,359,628,586,782,885,7
89,726,285,801,6312

®
Listing 2.

BEES (SR R eaERERTRRIRRRORRERRRRRERES
PP1@ 1#* AUTORUN.SYS SOURCE CODE
P#P15 1+ FOR DSKTOOL UTILITY RV
P82@ 1+ BY: TONY MESSINA

d025 = 48 DUDLEY AVE
el = NEWPORT ,R1 22849
op33 3= £

0043 |» THIS FILE RESERVES JI@P00

P045 y» BYTES OF RAM BY MOVINE THE
@932 |+ MEMLO PDINTER UP BEFORE

#9353 je* THE BASIC OR ASSEMBLER CART#
@960 = BETS CONTROL OF THE SYSTEM.®
BB4LT 1w -
9879 j» THIS CODE ALSD DISABLES THEs
#9875 3+ BREAK KEY TO PREVENT ANY -

LR BN NN

@982 i+ FOSSIBLE USER ERRORS FROM =

P985 1+ HAPPENING. -
o0Te

#9095 3 » PROGRAM BASED ON IDEAS -
®18% j» FRESENTED IN DE RE ATARI #
2183 )= PAS B-11 &k B-13 -
DIlD | SRS RSEERRIERa s RN RdnunnNEnREnes
2113 3

P1Z20 jenesnesineene
P#123 j» EQUATES =
PLIP jessmssanmenas

#9133

#14@ HMEMLOL .DE ®D2E7 ¥ LO BYTE MEMLD
@145 HEMLOH - DE »®2EB ¥ HI BYTE MEMLO
8139 WARMST -DE soges I WARBTART FLAB
@133 CARVEC « DE wmAadod@ i CART START VECTOR
#1468 SAVBYT DI 3000 ¥ ® OF BYTES TO RESERVE
#1463 POKNSK - DE s@di@ i POKEY IR@ MASBK
@17@ IRGEN -DE »D2@E I IR@ ENABLE BITS
@173 IR@ST - DE IRGEN i IR@ STATUS

¢18@ VHMIRDQ +DE ®P21& } SYSTEM IRQ@ VECTOR
#1855 3

P10 jremmssansswne

2195 i* CONTROL =

P200 jeanssnuRERsnE

o293 .BA sDs0@ i DRIBIN s@&0®
2219 «L8 I BIMME LISTINE
2219 .08 V 0OBJ CODE TD MEM
o229

#2235 jesssssasssans

#23@ ;* PROBRARN =

B23I5 (SRR ARaRERRRE
#2490 jesse RESERVE 3808 BYTES sass
D245

#2358 BTRES cLC CLEAR FOR ADD

o389
#3853
28399
o393
o400
2403
d410
04135
9A20
9425
[ LR ]
P433
0440
[ LT -1
#4350
9435
24460
#4465

i

fe##s NOW PUT OUR IR@ HANDLER ADDRESS #s»

jess INTO THE SYSTEM VECTOR LOCATION w#ew

i

GET ADDR LO
S8TORE AS 8YS VEC

LDA #L,0URIRG L]
]
I BET ADDR HI
i
i
i

8TA VHIRG

LDA #H,OURIRQ
8TA VHMIRG@+1
CcLI

RTS8

STORE 1T TOO

NOW ALLOW INTERUPTS
AND RETURN

:

RS REN SRR RN RN R RN RN RAERERy

i® THIS 1S THE ACTUAL IRE
I# SERVICE ROUTINE. ALL WE
J* DO 18 CHECK FOR A BREAK
§# KEY. IF BREAK IS HIT, WE
i® CAUSE THE SYSTEM TO JUST

L N

§® IGBNORE IT AND THEN RETURN®
R I s
i
OURIRG PHA I SAVE A
LDA IRGST § WAB THIS8 A BREAK??
BPL T1SBRK ¥ YES IT 18!'!
PLA I NO SO PULL A
SYBIRG JMP SYSIR@ ¥ AND CALL SYSTEM ROUTINE
]
fes= BREAK KEY HIY 80 SQUASH #ns
i#s® THIS HAMA &L STOF DOON!! =we
1]
TISBRK LDA W8T7F ¥ WIPE BREK BIT
STA IRQ@SBT ¥ PUT IN STATUS
LDA #*POKHNSK ¥ BET POKEY MASEK
STA IRGEN I AND SYuFF
PLA ¥ PULL
RTI ¥ AND RETURN FROHM INTERUPT
L}
jRresssaneResnny
i*= END PROB =

jrsenasennenny
<EN i THE END

i
#z33 LDA MEMLOL i BET CURRENT MEMLO LO BYT
8240 ADC WL, SAVBYT i ADD 3009 LO
0263 STA MEMLOL i STORE
e#z7e LDA MEMLOH I BET CURRENT MEMLD HI
FAOE B2
8273 ADC WH, SAVBYT i ADD 38®® HI
aza8@ STA HERMLOH } STORE 1T
@za3 LDA W@ I WARMSTART RESET
Lkl 8TA =WARMST i STORE
0293 J8R SWAPEM I DO BREAK KEY STUFF
o3 JHP CARVEC i JUMP THROUBH CARTY
8393

R A Y Y Y Y Yy

#3153 j# SWAP IRQ@ VEC ROUTINE »

2320 §» TO POINT TO OUR OWN #

@325 j* ROUTINE. WE WILL 1G8-

@330 j+ NORE THE BREAK KEY. =

.aa: IRA LA A A AR A2 AR 2R Rl

2340 ;

9345 jees 1ST PUT SYS IR@ IN OUR STUFF wse

0339
2335 SWAPER SEI i STOF IRE'S FOR NOW
2340 LDA VHMIRG 1 BET SYSTEM IRQ LO ADDR
03463 8TA SYSIR@+1 i MODIFY JHP LO
e37e LDA VHIRE+1 § BET 8Y8 IRG@ HI ADDR

¥

8373 8TA SYSIRG+2 MODIFY JMP HI

Listing 3.

16 GRAPHICS 2+16:POKE 712,14:POKE 789,
182:POKE 708,282

15 2 #6;" ++++++++++++++++
28 ? #6;"
25 2 .n
380 2 #6:"
35 ? ﬂﬁ‘“
48 7 ttﬁ;"
45 7 #e;"
K4
<2

. AREA ¥
65 POKE 711 14 READ H: IF K=999 THEN PO
KE 755,2:60T0 75
78 POKE 711,8:POKE AREA,X:AREA-AREA+1:
GOTO 65
75 ? #16;" loading dsktool.utl"™:RUN "D:
DSKTOOL .PT2"
88 DaTA 32,83,228,48,51,173,138,29,268

é57DﬁT0 32,13X,29,32,38,30,173,22,38,3
30 paTa 15,36,32,175,29,162,98,160,0,18
25 bavTa 253,3,32,243,29,32,222,29,32,12
}gﬂ baTa 38,32,178,29,32,31,30,288,192
%fgzbota 248,17,232,76,25,29,148,126,2
i}g paTaA 16,32,168,0,146,22,30,104,96,
f%g pbaTH 23,36,138,56,233,7,178,238,23
12; DaTA 189,253,3,32,195,29,142,129,2
125 pava 57,35,174,129,29,232,236,23,3
éxﬁ pATA 235,169,155,32,57,35,174,23,3
égﬁ pAaTa 128,176,282,32,38,368,32,6,38,
;;8 paTa 175,29,160,0,174,23,38,76,25,
;égsﬁﬁiﬂ 154:250540013:142:953%%9, 32,5

155 para 174,127,29,232,56,176,238,96,
125,66
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168 DATH
165 paTA
178 pbata
175 bava

180 pava
128,144
185 paTa
4,281
196 parta
173

195 parve
57

208 DATA
285 DATA

4,32
218 pvava

6,74

215 paTa
222

228 batTa
z9

225 DAaTa
63,62
238 paTah

04

235 DATA
,177,285
248 DATA
9,29

245 pata
8,5,200

25@ paTa

53,3
255 pava
6,29

gse paTA

265 DATA
41,180
278 baTa
13

275 baTa
32

288 DaTh

2,253
285 baTA
62,0
298 paTah
4,11,144
295 baTa
208,177
3ad paTa
1,234,31
385 bata
7,285,141
318 paATA
141
315 paATA
141

14

3728 pata
,169

325 pata
,240

330 paTa
;169

335 pave
3

gdﬂ pata

345 baTa
.38

358 bATA
44

355 paTa
I8

368 DATA
32

365 DaTa
78,29
378 paTa

173
375 DATA
, 43

89,84,69,35,127,127,72,69,88,
127,65,84,65,83,67,73,155,8,3
178,29,169,32,32,57,35,96,41,
2681,19,48,2,185,6,105,48,96,2
32,144,20,201,125,144,18,201,
12,201,155,144,10,261,160, 144
253,144,2,169,46,96,32,24,38,
242,29,32,57,35,173,241,29,32

35,32,31,30,96,8,8,72,74,74
74,74,32,184,29,141,242,29,186

184,29,141,241,29,96,173,22,3
185,8,141,22,30,32,243,29,32,
29,96,0,0,142,127,29,1468,128,
96,174,127,29,172,128,29,96,1
32,57,35,169,36,32,57,35,96,1
184,133,206,104,133,265,160,2
32,111,30,170,24,105,8,141,12
200,200,200,177,205,201,32,20
177,205,208,3,32,111,368,157,2
232,236,129,29,144,231,72,76,
8,56,233,48,201,10,144,2,233,
96,72,200,177,205,32,181,360,1
30,104,32,101,30,10,16,10,18,
1080,36,96,76,52,29,32,243,29,
222,29,96,32,83,228,48,241,16
133,205,169,3,133,2086,160,5,1
177,2085,157,221,31,280,232,22
245,160,8,177,2085,141,236,31,
285,141,235,31,200,177,2085,14
200,177,205,141,233,31,208,17
232,31,44,236,31,16,8,169,68,
237,31,76,254,30,88,37,169,85
237,31,169,32,44,236,31,240,5
47,141,239,31,169,2,44,236,31
8,169,50,141,238,31,76,254,30
49,141,238,31,32,43,38,173,11
32,47,35,173,18,3,32,136,38,3
178,29,162,8,189,221,31,32,24
32,57,35,32,31,30,232,224,8,1
239,32,24,30,32,178,29,32,31,
189,221,31,32,24,30,32,57,35,
31,30,232,224,11,144,239,32,1
32,43,30,173,232,31,32,136,30
233,31,32,136,30,32,178,29,32

380 pATA
35,31
385 paTa
173

396 paTa
2,2

335 paTa
32

400 pava

6,236
485 DaTa

:is pata
430 paTA
73

435 pata

£122
:?5 DATA
480 paTa

32,57
565 pava
16

76 pava
34

575 DATA
243

$88 pata
, 240

585 DATA
34

598 PATA
5,34

5395 pata
,284

608 PATA
, 43

605 paTA

36,173,234,31,32,136,30,173,2
32,136,30,32,175,29,32,43,38,
243,31,32,136,36,32,175,29,16
189,237,31,32,24,38,32,57,35,
31,36,169,32,157,237,31,202,1
238,243,31,238,242,31,169,8,2
31,248,22,165,2085,24,105,16,1
144,2,230,206,169,155,32,57,3
204,31,76,156,38,169,155,32,5
173,10,3,24,105,1,141,10,3,14
3,238,11,3,162,0,142,242,31,1
241,31,2088,17,238,241,31,76,1
162,11,169,32,157,221,31,202,
96,206 ,241,31,76,63,29,6,0,8
9,0,0,08,0,0,8,0,8,0
#,8,.32,372,32,32,12,8,8 4
32,83,228,16,3,76,52,29,32,16
32,76,63,29,173,132,29,42,42,
131,29,141,122,4,76,63,29,173
4,72,41,3,141,131,29,104,74,7
141,132,29,96,173,254,34,248,
76,189,32,1084,104,141,11,3,14
35,104,141,10,3,141,118,35,18
2686,104,133,2065,104,184,141,2
83,228,16,3,76,221,34,162,11,
15,177,205,157,220,31,136,202
177,205,141,11,3,136,177,2865,
3,136,177,205,141,235,31,136,
141,234,31,136,173,117,35,240
252,35,177,205,240,20,141,236
236,31,16,28,32,212,33,142,12
32,213,34,76,64,29,162,34,1680
32,159,33,173,243,31,32,136,3
42,33,162,33,160,232,32,159,3
212,33,162,33,168,239,32,159,

11,3,32,47,35,173,18,3,32,136
30,168,16,148,249,34,169, 155,

35,162,7,142,248,34,32,83,228
3,76,221,34,32,16,32,238,1255,
208,3,238,08,35,173,132,29,285
31,208,35,173,123,4,13,131,29
81,32,199,33,32,1,35,1286,1748,
16,218,169,1,141,46,35,206, 24
16,190,141,254,34,76,64,29,32
31,162,34,160,20,32,159,33,32
30,173,11,3,32,47,35,173,18,3
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g1§3nara 32,136,38,162,34,1608,54,32,15 gag pATA 86,228,96,162,64,169,12,157,6
’ ’
313 pATA 169,1,141,126,29,141,46,35,16 ags pATA 32,86,228,162,64,169,3,157,66
’ ’
gzgsonro 141,255,34,141,254,34,141,0,3 898 paTA 169,54,157,68,3,169,35,157,69
’ ’
§2§,D°T° 64,29,173,234,31,77,255,34,20 2:5 paTna 169,8,157,74,3,32,86,228,162,
sggsbata 173,235,31,77,8,35,268,23,141 gna paATA 169,11,157,66,3,169,8,157,72,
635 Dbava 34,141,0,35,162,34,160,134,32 985 DATA 157 73,3,104 ,8,8,08,8,0
159 918 DaTA ©,8.0, 6 8, .6.0,0,0
648 pava 33,169,155,32,57,35,169,1,76, 915 DATA a,o,e.o,o,u,s.a,a,n
47 928 paTAh 0,0,0,0,0,0,08,0,8,8
645 DATA 33,162,34,160,139,32,159,33,1 325 paTa 0,9,0,0,08,0,0,0,08,0
73,235 938 paTa 0,8,08,0,0,0,0,0,8,0
658 pATA 31,37,136,38,173,234,31,32,13 935 pava 0,0,0,0,8,0,0,8,0,0
o 948 paATA ©,0,8,0,8,0,8,8,0,80
655 DATA 162,34,168,165,32,159,33,173, 945 DATA 6,0,0,0,0,0,0,0,0,0
5 958 paTan 6,06,0,0,8,0,08,06,08,0
668 DATA 32,136,30,173,255,34,32,136,3 955 DATA 0,0,08,0,8,0,0,0,0,0
8,162 960 DATA 0,0,08,0,8,0,0,0,08,0
665 DATA 34,160,191,32,159,33,169,0,14 965 DPATA 6,0,0,0,0,0,0,0,0,0
55 978 DATH ©,0,8,0,08,0,0,0,8,0
678 DATA 34,141,08,35,76,42,33,173,136, 2;5 pATA ©,0,1408,253,34,173,11,3,141,1
6;3 22;0 141,250,34,173,137,29,141,251 sggaoata 35,173,10,3,141,115,35,162,35
r r
93“233'“ 136,29,142,137,29,32,133,29,1 gss DATA 120,142,5,3,140,4,3,162,104,1
685 DATA 34,141,136,29,173,251,34,141, 998 pATA 1,148,11,3,142,10,3,32,83,228
117,29 995 pATA 16,13,162,38,1608,251,32,159,3
690 DATA 174,252,34,172,253,34,96,173, 3,32
131,29 1888 DATA 204,31,76,221,34,32,218,37,1
595 pATA 141,11,3,173,123,4,141,10,3,9 72,253
1885 DATA 34,177,205,208,3,76,144,32,1
709 paTA 162,0,189,221,31,32,24,30,32, 41,236
57 1810 paTA 31,44,236,31,16,73,162,38,16
705 pATA 35,32,31,30,232,224,11,144,23 8,34
.96 1015 paTA 32,159,33,173,116,35,141,11,
718 paTa 70,73,76,69,58,32,0,32,32,32 173
715 pava 32,32,83,84,65,82,84,32,83,69 1020 paTA 115,35,141,108,3,32,83,228,16
728 pATA 67,84,79,82,58,36,08,32,73,83
725 pATA 32,68,69, 75 69,84,69, 53 33 33 1025 paTA 32,212,33,32,204,31,162,39,1
738 paTa 253,253, 15 ,8,155,78,73.76,69 68,19
,32 1030 pava 32,159,33,76,221,34,32,16,32
735 paTa 78,85,77,66,69,82,32,77,73,83
748 patha 77,65,84,67,72,32,65,84,32,83 1035 paTaA 255,34,208,3,238,0,35,173,13
745 DATH 69,67,84,79,82,27,31,8,155,67
758 bava 72,69,67,75,32,80,82,69,86,73 1040 DATA 285,243,31,208,27,173,123,4,
755 baTa 79,85,83,32,83,69,67,84,79,87 13,131
;go pata 32,76,73,78,75,83,33,33,253,2 lg;5 paTa 29,240,84,32,199,33,76,89,36
765 DaTA 8,67,65,78,78,79,84,32,82,69 1058 paTa 212,33,162,38,160,68,32,159,
7708 paTh 65,68,32,83,69,67,84,79,82,58 33,76
;75 paTa 27,31,36,253,0,155,78,79,32,6 1855 DATA 42,33,162,34,160,28,32,159,3
3,32
780 bATA 78,84,82,89,32,708,79,82,32,70 1860 pATA 43,38,173,11,3,32,47,35,173
785 paTa 73,76,69,27,31,36,253,08,32,69 10 Rkt !
798 DATA 78,68,8,155,79.82.73,71.,73, 78 1865 DATA 3,32,136,38,169,155,32,57,35
795 DATA 65,76,32,83.69.67,84,79.82 ,162
800 DATA 67,79,85,78,84,27,31,36,0, iss i87e pava 33,168,232,32,159,33,32,212,
885 DATA 65.67,84.85.65,76.32.83.69,67 33,162
818 DATA 84,79,82.83,32.76,79.65,68,69 1875 paTe 38,160,88,32,159,33,32,204,3
815 pATA 68,27,31,36,8,155,83,72,79,82 1,248
820 DATA 84,32,76,73,76,69,32,69,82,82 1630 pavTa 204,32,212,33,32,204,31,162,
825 paTa 79,82,33,33,253,155,0,162,34, 38,168
160 1885 DATA 88,32,159,33,76,103,33,173,2
838 paTa 3,32,159,33,96,162,34,168,87, 34,31
32 18908 pavTA 77,255,34,2088,232,173,235,31
835 paTA 159,33,173,11,3,32,47,35,173, ,77,8
18 1895 pATA 35,288,224,141,255,34,141,8,
848 paTa 3,32,136,30,169,155,32,57,35, 35,162
76 1180 DATA 38,160,114,32,159,33,173,118
845 pATA 42,33,0,0,0,0,0,0,0,0 . 35,141
858 DATA @,32,24,30,173,46,35,248,6,32 1185 paTA 18,3,173,119,35,141,11,3,32,
855 paATA 43,38,76,28,35,169,27,32,57,3 83
5 1110 pATA 228,16,13,162,39,168,38,32,1
ggg paTa 169,31,32,57,35,32,43,30,173, 59,33
1115 pATA 32,204,31,76,42,33,160,0,173
865 DATA 29,32,47,35,173,123,4,32,136, ,120 ' EETEETE TR ‘'
30 1170 paTA 35,281,2,2688,4,169,66,208,2,
878 paTa 169,8,141,46,35,96,1,32,243,2 169
1125 DATA 64,145,205,169,87,141,2,3,32
875 pavTn 32,231,29,96,69,58,155,162,64 83

1138 paTa
62

228,16,35,32,218,37,32,784,3



VOL. 1

THE A.N.A.L.O.G. COMPENDIUM

PAGE 85

1135
;12
1140
»39
1145

218
1150

162,3
1155

141,
1168
228
1165
3,32
11786
2,16
1175
LX2
1188

pATA
pava
DaTa
DaTa
8
DATA
ie
DaTA
pata
DATA
DaTa

DaTa

178,142

1185
2

1198
1195

27,32

12886
» 218
1285

DaTa

pATA
DATA

paTa
paTa

32,159

1210
4,29
1215
3

1226
3

1225
;246
1238

DaTa
DaTa
DATA
DATA
Data

9,8,56

1235

85,18

iz40
, 2086,
1245

DaTa

pATA
123
DATA

286,124

1256
45
1255
2
1268
3
1265
2
1278
9
1275
65
17288
9
1285
53
1290
4
1295
,50
1380
2
1385
a
1318
2
1315
9
1320
95
1325
4
1336
3
1335
9
i340
9
1345
82
1350
7

paTa
DaTa
DaTa
DAaTa
DaTa
DaTa
DaTa
DaTa
DATA
pata
DaTa
DatTa
DaTa
patTa
DATa
DaTa
DaTa
DATA
DaTa
pava
paTa

39,160,62,32,159,33,173,11,3
47,35,173,10,3,32,136,30,162
160,86,32,159,33,76,42,33,32
37,162,38,160,152,32,159,33,
160,174,32,159,33,173,115,35
3,173,116,35,141,11,3,32,83,
16,13,162,39,166,19,32,159,3
204,31,76,221,34,32,234,37,3
32,173,123,4,13,131,29,240,6
199,33,76,115,37,162,35, 168,
5,3,140,4,3,162,104,1606,1,14

19,3,140,11,3,169,87,141,2,3
32,83,228,16,13,162,38,168,2

159,33,32,218,37,76,42,33,32
37,32,212,33,162,38,160,204,
33,32,204,31,142,117,35,76,6
162,3,160,253,142,5,3,140,4,
162,82,142,2,3,96,169,0,168,
78,11,3,118,10,3,106,136,2868
160,5,106,136,2088,252,168,16
106,136,16,252,72,173,18,3,1
168,104,89,1208,35,153,128,35
35,173,123,35,2081,255,288,3,
35,96,127,80,65,83,83,49,32,
32,67,72,69,67,75,73,78,71,3
78,73,76,69,32,67,79,78,68,7
84,73,79,78,155,0,32,7%,83,3
78,79,84,32,68,69,76,69,84,6
68,33,33,155,253,0,44,32,67,
78,78,79,84,32,66,69,32,82,6
67,79,86,69,82,69,68,33,33,2
155,0,70,73,76,69,32,73,78,8
65,67,84,155,127,80,65,83,83
32,45,32,82,69,67,79,86,69,8
73,78,71,32,76,73,76,69,155,
68,73,82,69,67,84,79,82,89,3
69,78,84,82,89,32,68,79,78,6
155,0,82,69,65,76,76,79,67,6
84,73,78,71,32,68,69,76,69,8
69,68,32,83,69,67,84,79,82,8
155,0,32,72,65,83,32,66,69,6
78,32,82,69,67,79,86,69,82,6
68,33,253,155,0,69,82,82,79,
32,73,78,32,86,84,79,67,32,8

1355 pATH 82,73,84,69,33,33,253,155,6,
13606 paTh 82,82,79,82,32,73,78,32,86,8
;IGS paATaA 79,67,32,82,69,65,68,32,33,3
ég?ﬂ paTa 253,155,0,70,73,76,69,32,82,
1375 paTa 65,68,32,69,82,82,79,82,33,2
?%88 pATA 155,08,68,73,82,69,67,84,79,8
fSGS bpaTA 89,32,82,69,65,68,32,69,82,8
zgﬂﬂ paTa 79,82,33,253,155,6,68,73,82,
1395 pAThA 67,84,79,82,89,32,87,82,73,8
:400 paTaA 69,32,69,82,82,79,82,33,27,3
i‘BS paATA 253,155,06,0,08,999

CHECKSUM DATA
(See pgs. 7-10)

10 DATA 601,859,577,173,888,415,8560,35
8,194,519,564,841,903, 755,385, 8866

85 DaTa 282,268,264,536,556,358,379,58
8,885,892,537,507,433,588, 758, 7815

160 DATA 489,349,537,548,888,644,367,4
44,23,629,624,352,585,9088,609, 8080

235 pATA 128,561,845,578,617,261,677,4
32,564,898,576, 144 ,882,99,938,8280

318 paTa 357,618,685,687,626,532,321,3
98,571,519,493,851, 600,415,841, 8346
385 paTa 371,405,520,844,677,652,617,6
89,278,533,853,894,224,256,637,8370
460 paTa 169,591,579,294,844,885,823,1
86,379,157,678,908,831,694,564,85082
535 paTa 588,615,608,668,62,871,436,57
3,621,597,599,602,695,379,113,8027

6i0 pATa 592,419,577,640,578,619,573,7
22,595,606,865,893,617,898,718,9912
685 DaTa 744,741,285,497,611,381,219,3
45,283,469,285,248,246,263,298,5827
768 paTa 677,264,299,389,251,231,264,2
84,230,275,289,211,232,420,581,4897
835 pATA 524,546,336,99,383,396,598,34
1,466,480,643,632,647,271,936,7298

918 pATa 254,259,257,262,268,265,263,2
68,266,271,269,274,272,549,633,4622
985 paTa 535,68,639,595,641,524,747,38
4,755,539,537,580,418,799,518,8191
1060 DATA 435.592.594,789,581,882,819,
608,840,4608,797,480,322,360,779,9259
1135 pata 332,308,577,631,844,387,546,
511,335,835,214,15,816,574,639,7476
1210 patTa 521,199,194,530,640,771,92,8
38,478,327,339,303,356,485,339,6412
1285 pATA 59@,383,432,322,381,349,369,
316,353,349,292,354,583,327,558,5710
1360 pata 339,311,471,584,3%6,346,518,
373,3083,82,3653
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PLA i BET ORIBINAL BYTE LDA ®'U } USED LOAD ‘U’
JBR CONASC ¥ CONVERT 1IT BTA FILSTA+1 i STUF
STA LOHEX ¥y BTORE 1IT CKLOCK LDA @LOCKED § LOCK MASK
RTS 1 AND RETURN BIT FILSTA y 18 1T?
' BEQ CxDOS i NO CK DOS
f*ss UPDATE BYTE COUNT ess LDA #" = t YEB. LOAD "="
inen SUBROUTINE ane 8TA FILSBTA+3 1 8TUF
i ckpos LDA ®DOSHSK ' DDE HABK
UPDATE LDA LOADR ' BET LD BYTE BIT FILSTA ' DO8s27
cLC I CLEAR CARRY PEQ@ DOS1 1" NO DO81
ADC es@8 I ADD B LDA @2 i YE8& LDAD 2
8TA LOADR I STORE AWAY STA FILSTA+2 ¥ 8TUF
AROUND JSR CONVERT 1 CONVERT 1T JMP OUTFIL 1 AND DUT
JER DISPLY ¥ AND DISPLAY DOS8S1 LDA ®&*1 I LOAD 1
RTS I THEN RETURN 8TA FILBTA+2 # AND STUF
LOADR .08 1 i BYTE COUNT LO fess FILE FORMATTED..DUMP IT ses
HIADR .D8 1 ¥ BYTE COUNT HI OUTFIL JER JUSHEX I PUT UP A »
] LDA DAUXZ2 ¢ BET SEC HI
] PUTSEC JBR DOONE # DISPLAY LO NYBLE
feee SAVE X&Y REBISTERS ess LDA DAUX1 i DSK SEC LO
iene SUBROUT INE "ew J8R DOBOTH ¥ DISPLAY
I JBR SPACE1 § SKIP 8PACE
sAVIY S8TX SAVEX LDX w0 i} BET INDEX
8TY SAVEY DISPFL LDA NAMBUF X § BET LTR
RTS JBR SAVXY } BAVE IDX'8S
RESXY LDX SAVEX JBR PUTCHR i PUT ON SCRN
LDY SAVEY JBR RESXY ¥ RESTORE X/Y
RTS INX
] CPX @8 ¥ DONE NAME?
jees PREFIX BYTES WITH >0 wsss BCC DISPFL I NO.BET MO
iene SUBROUT INE "ne JBR BAVXIY } BAVE X&Y
i J8R SPACE1 ¥ 1 SPACE
PREFIX LDA ®° 5 ' LOAD A CARAT JBR RESXY | RESTORE X&Y
J8R PUTCHR i DISPLAY IT DOEXT LDA NAMBUF , X ¥ BET EXTENSION
JUBHEX LDA # 9 I LOAD HEX DESIBNATOR J8R SAVXY I BAVE EM
J8R PUTCHR ' DISPLAY 1T JBR PUTCHR ! DISPLAY
RTS i RETURN JBR RESXY ' RESTORE
L] INX ¥ INC COUNT
i®rs ML CHANBE BYTE ROUTINE »es . CPX W11 § BOT EXTENSION?
I**e BASIC ENTERB HERE “ew BCC DOEXT § ND..BET ALL
@514 CHNEBY PLA 1 PULL OFF ® VARS PASSED JBR SPACE1 ¥ PUT UP 8P
aS1a PLA + PULL OFF HI ADR JBR JUSHEX ¥ AND »
o518 BTA ePABE®+1 + STUFF 1T LDA STABEC ¥ LOAD START
o820 PLA I NEXT?? PUTETA JSR DOBOTH I TO HEX
0522 STA sPADES® ' STUFF IT LDA STASEC+1 1 START LO
©524 INDEX LDY #2 I BKIP @ JGR DOROTH 5 DIGPLAY
#3525 LDA (PABE®) v I HI HEX J8R SPACE1 1 BKIP 3
es28 JSR MAKBIN ¥} HEX ASCI TD BIN BYTE JBR JUSHEX 5 PUT UP o
8338 TAX t SAVE START INDEX LDA FILEN 1 FILE LEN HI
o532 cLC PUTLEN JSR DOBOTH ¥ DISPLAY
2534 ADC w88 ' BET MAX COUNT LDA FILEN+1 ¥ FILE LEN LO
2534 STA CHRCNT 1 STORE 1T JSR DOBOTH i DISPLAY
o538 . INY J8R SBPACE2 ¥ BKIP 3
@540 HX2BIN INY ' SxiP 1O JSR JUSHEX I PUT UP
0342 INY 1 NXT USEABL BYTE LDA FINUMB i FILE NUMBER
#9344 LDA (PABE®) Y I HI CHAR JSR DOBOTH i DISPLAY
o544 CHP ®8P 1 18 IT SPACE? J8SR BPACE2 " SKIP 2
348 BNE NOTASC 1 NO..HEX PATATU LDX #2 I CNT 2
esse INY 1 YES..BET CHAR BETNAM LDA (PABGE®) Y ) BET CHAR
#3332 LDA (PABE®),Y 1 IN A 8TA NAMBUF X 1 8TUFF
2554 BNE STUFIT ! AND STORE DIRECTLY INY § INC THE
9534 NOTASC JSR MAKBIN i HEX ASCII TO BIN BYTE 1NX I COUNTERS
@338 STUFIT 8TA CASBUF X I STUFF 1IN BUFFER cPx e11 i DONE WITH NAME?
05460 INX BCC BETNAM } NO.BET MORE
0562 CPX CHRCNT 1 DONE 8 BYTES LDY &8 ' YES
2364 BCC HX2BIN i ND.BET NXT BETSTA LDA (PABE®),Y y BET STATUS BYTE
09344 PHA 1 PUBH FOR EXIT 8TA FILBTA } STORE
#3458 JHMP MESABE 1t PUT UP NEW SCREEN INY } NEXT BYTE
8378 TEWMP .D8 1 ¥ LD BIN VAL STORE BETLEN LDA (PABE®) . Y I LEN LO
0372 j#sw ASCI HEX TO BIN sse STA FILEN+1 ' STORE
@374 jeam SUBROUT INE sen INY
o374 ) LDA (PABE®),Y I LEN HI
#3578 ASZBIN SEC # SUBTRACT STA FILEN I STORE
o580 8BC #°0 1 ASCII @ INY
0382 CHP ®1@ I AC1O? FISTAR LDA (PABE®),Y i} BET F1 START
a584 BCC ABBIN1 ¥ YES JnP 8TA STABEC+1 V BTUF
CEETY SBC 87 t ELBE SUB 7 MORE INY
2388 ABBINI RTS ¥ AND RETURN LDA (PABGE®) Y # BTART HI
#5999 STA STASEC i STUF
B592 1SR s e n e N s NERERRREsRRRERERN CKSTA BIT FILBTA ¥ ENTRY DELETED?
@374 s+ CONVERT 2 ASCII HEX DIBITS = BPL CKUBED I NO. CK IF USED
@394 §# TO A BINARY ®. THE HI DIBIT # LDA @°D ) DELETED LDAD "D*
@398 1+ COMES IN THE A REG, THE LO = STA FILSTA+1  8TUF
#4608 j+» DIBIT 1S EXTRACTED FROM THE @ JHP OUTFIL 1 THEN DUT
@482 3» PABE ® PTR + Y REB. ROUTINE » CKUSED BVC OUTFIL } IF NOT USED, DUT
P404 1» EXITS WITH BIN NUMBER IN A # PUTLTR LDA FILSTA+1 X 1 PUT UFP BTATUS
PADA [SEENNENE I s S RS NIRRT J8SR SAVXY 1 BAVE X&kY
f608 JER PUTCHR ¥ PUT UP ABCII
8418 MAKBIN PHA I BAVE W1 HEX DIBIT J8R RESXY I RESTORE X&Y
0612 INY LDA #SP i LOAD SPACE
os14 LDA (PABE®),Y i BET LO HEX DI@ STA FILSTA+1,X i CLEAR THIS STATUS
f614 JBR ASZBIN I CONVERT DEX ¥ DECREMENT COUNT
P&18 8TA TEMP 1+ BTORE BPL PUTLTR 1 BRANCH TILL DONE
0620 PLA + BET BACK HI INC FINUMB 1 INC FILE NUMBER
"L622 JBSR AS2ZBIN I CONVERT INC SECMAX I AND FILES/SECTOR CNT
PLHZA ABL A T BHIFT LDA @8 i CLEAR OLD FILE ITEMS
Pe&24 ABL A $ IT CHP SECMAX ! DONE 8 FILES?
Pas28 ASL A I up BEQ NXTSEC i YEB-BET NEXT BECTOR
0630 ASL A § TOP LDA =PADE® ¥ ELBE INC BUFFER PDINTER
0632 ORA TEMP 1t OR IN LO BYTE cLc 7 BO THAT WE
2434 RTS I RETURN WITH BIN IN A ADC #1& I BKIP 14 BYTES
@436 1ees DIRECTORY DUMP STARTS HERE eee B8TA =FABE® ' STORE NEW POINTER LOW
@638 JPONT JHP DERR i LONE BRANCH BCC NOHIBY I JumP 1F ND CARRY
P&4@ DOBOTH JBR CONVERT 4 CON VAL IN A TD HEX INC #PABER+1 ¥ ELSE INC H!I PART OF POIN
P&A2 J8R DISPLY i AND DISPLAY NOHIBY LDA @CR ! LOAD RETURN
LTS RTS JBR PUTCHR " DO IT
P644 ) JSR CLRNAM 1 CLEAR NAME BUFFER
#4548 REDIR JBR DSKVEC ' READ SECTOR JHP FILOOP 1 & BET NXT FILE INFO
s430 BHI JPONT 1 JUMP LONG ON ERROR NXT8EC LDA #&CR ¥ EXECUTE A
#4632 LDA ®L, K CASBUF i LO BUF START J8SR PUTCHR ¥ LINE FEED
B&e34 STA #PABE® ¥y STUFF LDA DAUX1 3 INC DBK 10CB
(110 LDA ®H, CASBUF i HI START cLc } TO READ THE NEXT
8438 STA *PABES+1 ¥ STUFF ADC @1 ¥ SECTOR
#&4@8 FILDOP LDY &5 I NAME START 8TA DAUX1 1+ THEN STORE
[ LY-] LDX w0 ¥ BUF INDEX BCC NOFLIP 3 INC HI
@444 jess NOM BET FILE NAME #es INC DAUXZ I IF NEEDED
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8898 NOFLIP LDX @@ } CLEAR FILE CNT 11464 BIT FILBTA § FILE DELETED?? =
evee 8TX BECHAX 1188 BPL ITSUSD } ND..IT8 UBED''
evez LDA TOBGLE ¢y DDNE 2 SECTORS? 1148 JSR DISNAM ¥ YES..PUT NAME :
BNE CLENUP ) YES8 CLEAN UP OUR ACT ii7e 87X ERRFLB I NOTE ERROR =
INC TOGBLE J NO..SET FOR NEXT TIME TH 1172 JBR DELETE ¥ PUT DEL mMs8
JHP REDIR ¥ AND B0 READ NEXT BECTOR 1174 JMP EXTIT2+1 I AND BCRAM e
EF10 (S ERRERRRERINNREERERS 1176 NOENT LDX ®H, NOMSH |} MSE ADDR
@912 §# CLEAR NAME BUFFER » 1178 LDY ®L, K NOMSE
0F14 3w SUBROUTINE - 1188 JBR FLIPIT I DISPLAY MEB -
B914 jesssssasassnsssnenrns 1182 LDA FINUMB I FILE NUMBER
@918 CLRNARM LDX ®11 } 11 CHARACTERS 1184 JBR DDBOTH ¥ DIBPLAY
o920 LDA @SP 1 ONE SPACE 1186 JHMP COMMEX } COMMON ERROR EXIT =
#9922 CLRBPA B8TA NAMBUF X 1 CLEAR 1IT 1188 jesse FILE USED PUT UP NAME ETC =wss
2524 DEX I BET EVERYTHING''® 119@ 17TSUSD LDX ®H, NAME } M88 ADDR
8724 BNE CLRBPA § TILL DONE 1192 LDY #L, NAHE i HI/LOD =
#9928 RTS # THEN RETURN 1194 JE8R FLIPIT ! DISPLAY
BFID jERARRTERARERORRERS 1198 JBR DISNAM 1 PUT UP NAME
@932 3« DIRECTORY DUHF = 1198 LDX #H, SECHSE I HBB ADDR -
85934 1= EXITS HERE - 1280 LDY ®L SECHEBG
P34 RRREEsREREsEERARE. 1202 JER FLIPIT t FLIP MB8BS
@938 CLENUP DEC TOBBLE 4 CLEAR TOBGBLE LOCATION 1204 LDA DAUXZ } BET TRUE START SECTOR W
o540 JMP EXIT2 )} AND THEN JUHFP BACK TD BA 1284 JSR DOONE I DIBP HEX
947 jesssmensssnsesnnnas L2@8 LDA DAUX1 i BET LO
@944 j» DIRECTORY DATA # 1210 JBR DOBOTH ¥ DISPLAY TOD -
0946 JRREEEERRARRERRRRES 1212 SETY LDY #16 ¥ DO 17 LINES
#7948 NAMBUF .D8 11 } FILE NAME BUF 1214 8TY YCNT i BAVE CNT
£958 BTASEC .p8 2 1 START BEC HI/LO 1216 DORETN LDA #CR 1 CARR RET
#9572 FILEN .08 2 } FILE LEN HI/LD 1218 J8R PUTCHR I DIBPLAY —
FILETA .BY 32 32 32 32 32 3 FILE BTATUS 1220 LDX #7 i B SECTORS/LINE
1222 8TX XCNT ¥ BAVE IT
TOBELE .D8 1 3 INFAMOUS TOBBLER 1224 DOREAD JSR DSKVEC I READ SECTOR -
SECHAX .D8 1 4 FILE COUNTER 1226 BFL DRIVON i JHP BO0D READ
F INUMB .08 1 } THIB FILE # 1228 JHP RDERR ¥ BAD READ'®'
jEsERERREERREES 1239 DRIVON J8R WEIRD 1 EXTRACT WEIRD BYTE =
+F1 "D:DMPUNIVZ.8BRC"™ 1232 INC FILCNT # INC COUNTER
(B L R R L R SR ) 1234 ENE BODON I NDO WRAP YET J
i* CHANBE SECTOR LINKS » 1236 INC FILCNT+1 1 ELSE INC HI -
(B R eI ey 1238 BOON LDA FlLNUR ¥ BET THIS FILE &
8 ENTLNE JBR DBKVEC ! READ SECTOR 1240 CHP FINUMB i SAHME AS 1 WE BEEK"?7
BFL CHOLNK I JHMP 800D READ 1242 BNE 0OOPS ¥ NO''' QOPS.. -
JHF DERR ¥ ELBE ERROR 1244 LDA CASBUF+12& } BET LO PTR
CHELNK JEBR MEIRD ' BREAK UP FI&SECTOR 1244 ORA TOPSEC 1 OR MITH H1 BYTE'!
JHP EXITZ 1 AND RETURN 1248 BER WEDONE ¥ 1F ZERD THEN DONE o
NEWLNE LDA FILNUN 1 BET NEW FILE 1290 JER BETUP } ELBE S8ETUP FDR NXT READ
ROL A ¥ ROLL IT 2 1232 DOASEC JBR SECDIS ¥ DISPLAY TRACE SECTOR
ROL A ' BITB LEFT 1234 DEC XCNT I DEC CNTR ==
ORA TOPSEC ¥ OR IN HI BECTOR 1236 BPL. DOREAD ¥ IF NOT DONE 8 THEN BET N
8TA CASBUF+123 1 STUFF BACK 12358 LDA w1 ¥ ELBE SETUP NXT LINE
JHF EX I AND RETURN 1240 8TA FAKFLB i FOR ONLY ® =
jeERBesETREERRARE N 1242 DEC YCNT I DEC LINE CNT
I® EXTRACT HI/LO » 1264 BFL DORETN I IF NOT 14 BO BACK
I®= NEXT SECTOR = 1266 8TA CONTIN # ELBE BET CONTINUE FLB -
i* BUBROUTINE - 1248 JHP EXITZ+1 # AND ESCAPE..WE MWILL RETU
i® THIS AVDIDS A = 127@¢ DOPS JBR CLRNAM i+ CLEAR NAME
1+ HORRENDOUS Bu@e 1272 LDX @M, LINKER 1 M88 ADDE P
¥* OF TYINB UP . 1274 LDY @&L,LINKER
1® THE STACK (AT = 1274 JBR FLIPIT 1 DISPLAY
i® LEASBT 1 HOPE) +# 1278 ONMDER JBR JUSHEX I PUT UP =
jeRsasssnRRaREERY 1288 LDA DAUXZ I HI S8EC
I 1282 JBR DOONE y DISP JUBT LO
WEIRD LDA CASBUF+12% } BET MWETRDO 1284 LDA DAUX1 y LO SEC -
PHA I BTUFF ANAY 1286 J8R DOBOTH I DISPLAY
AND @s@3 1 MABK OFF BITS 2-7 1288 LASHNSG LDX ®H, ODAMSE ¥ HEB HI
8TA TOPSBEC ¥ BTUFF H1 BY 1298 LDY &L, 0DAMSE i H8B LO -
FLA ¥ BET STUFFED BYTE 1292 J8R FLIPIT ¥ PUT 1T UuP
LBR A } RIBHT JUBTIFY 1294 COMMEX LDA ®1 I RESTORE FAKE
LBR A 3 FILE NUMBER 1298 8TA ERRFLO "=
8TA FILNUM ¥ BSTUFF 1T 1298 CLRFAK 8TA FAKFLB ' REBET FAKE
RTS } BOD HOME 1320 LDA we@ ¥ CLR CONTIN
feews TRACE SECTORS ENTERS HERE sssw 1302 8TA FILCNT ¥ CLEAR COUNTR =
TRASEC LDA CONTIN § FIRST TINE? 1384 8TA CONTIN
BEQ NOCON ¥ YES..DO PULLS 1386 S8TA FILCNT+1 ¥ HI CLR
PLA 1 JUsST PULL VAR FASSED 1388 JHP EXITZ2+1 1 AND SCRAM -
JMP BETY ¥ NO..NO PULLS 1318 WEDONE LDA FILEN 1 BET ORIGINAL LD
NOCON PLA I PULL OUT VAR CNT 1312 EOR FILCNT ¥ OR WITH COUNTER
FLA J PULL START HI 1314 BNE SDRRY + IF NOT 1EROD..S0RRY ez
8TA DAUXZ I STORE FOR READ 1316 LDA FILEN+] ¥ DO HI NOW
B8TA DINUMH ¥ 8TD FOR RECOV 1318 EOR FILENT+1 ¥ OR THER
PLA ¥ BET START LO 1320 BNF SORRY i SAME AR ABOVE -
8TA DAUX] ' BTORFE FOR READ 1322 8TA FILCNT 3 CLR FOR NXT TIME
8T& DINUML 1 8TD FOR RECOV 1324 STA FILCNT+1
FLA ¥ INDEX HI 1324 LDX @H BTOPHS I ANNOUNCE WE DONE s
BTA »PABEP+1 ¥ STORE 1328 LDY #L, BTOFNS § TD THE WORLD
PLA 1+ INDEX LD 1330 J8R FLIPIT i DO 1T
8TA ePADBE® ¥ STORE 1332 LDA &CR i CARR RET _—
FLA ¥ FILE® HI 1334 JBR PUTCHR " DD IT
FLA ¥ FILE® LO 1334 LDA ®1 # LOAD TO CLR
8TA FINUME I BTORE 17 1338 JHMP CLRFAK i EXIT BRACIOUBLY -
J8R DSKVEC i READ SECTOR 1340 SORRY LDX #H,FILMSE 1 M88 ADDR
BFL NODERR I BRANCE NO ERROR 1342 LDY @L, FILNSE
ERRTRP JHMF RDERR ¥ ERROR..JUMP 1344 JBR FLIPIT ¥ PUT 1T UP -
NOERR LDX ®11 + NAME COUNT 1344 LDA FILEN+1
LDY #1535 I INDEX CNT 1348 JER DOBOTH
LOADIT LDA (PABE®) Y ¥ BET LETTER 13358 LDA FILEN o
BTA NAMBUF-3 X I STUFF 1T 1 1352 J8R DOBOTH
DEY ' DEC Y 1354 LDX #H, FINSB1 } NEXT
DEX I AND X 1336 LDY #L FIMSG1 —
BNE LOADIT ¥ BET HORE 1358 JBR FLIPLIT I DISPLAY
LDA (PABE@) Y | BET START LO 1350 LDA FILCNT+1
8TA DAUXZ ¥ BTUFF 1342 JSR DOBOTH —
DEY 13464 LDA FILENT
LDA (PABE®) Y i BET LO 13464 J8BR DOBOTH
8TA DAUX1 I BTUF 1348 LDX #H,FIMSB2 1 LaST -
DEY 1370 LDY ®L FINSB2
LDA (PABE®) Y } BET F1 LEN HI 1372 JBR FLIPIT 1 DIBPLAY
8TA FILEN+1 1 BAVE FOR Ck8 1374 LDA w0 1 CLEAR FILCNT —
DEY 1376 STA FILCNT
LDA (PABGE®) Y ¥ FI LEN LD 1378 8TA FILCNT+1
8TA FILEN I} BAVE IT TOO 1389 JMP COMMEX I NOW EXIT W/ERROR —
DEY 1382 [eessnaecasrunsnennen
LDA RECOVR Tt ARE WE DDING RECOV FIL? 1384 3= MORE SUBROUTINES »
BEQ STCHE } NO..CHECK BTATUS 13846 1» FOLLOW '3 —t
JMP DOREC V YES..DO RECOVER' 1388 jesssncassnasnsnusnns
S8TCHK LDA (PABE®) V¥ t BET STATUS 1399
BEQ NDENT i+ 1IF IERO, NO ENTRY 1392 FLIPIT LDA DISHSE+1 I OLD PTR ~
i

8TA FILSBTA BTORE 17T 1394 BTA TEMP1
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1396 LDA D1SHSB+2 2045 y# LOW DISKTOOL TO RUN =

1398 8TA TEMP2 2070 j* WITH ALL ATARI PROD- #

1400 8TY DISNSB+1 ¥ POINT TO 2073 3+ UCTS IN THE FUTURE -

1402 8TX DISHSB+2 | NEW MBR 2080 [eceensnnasEsNERERERRERERS

1ad4 JBR M8G6 i PUT UP THE HB& 2085

L4048 LDA TEMP1 ¥ RESTDRE OLD 2090 [RERIRERNSERNNEARSRRRENS

1498 8TA DISNBO+1 i H88 POINTER 2095 y» I10CP EQUATES FOLLOW »

1410 LDA TEWMP2 2100 jerssssavasnssnunsnnnnne

1412 BTA DISMBE+2 2195

1414 LDX TEMPX I RESTODRE X&Y 21189 10CBA +DE ®a@ i 10CE 4mis

1416 LDY TEMPY } ALSO 2113 1D0CBBT +DE 0340 4 BTART IDCB BLKS

1418 RTS t THEN RETURN 212@ ICHID .DE 10CBBT 1 HANDLER 1D

1420 BETUP LDA TOPSEC ¥ BECTDR HSBH 2123 ICDNUN +-DE ICHID+1 + DEVICE #

1422 8TA DAUXZ ! BTORE FOR NXT READ 2138 1CCOM .DE ICDNUM+1 | COMMAND BYTE

1424 BETUP2 LDA CASBUF+12& I SECTOR LS8E 2135 ICSTA «.DE TCCOM+1 ¥ STATUS BYTE

1428 8TA DAUX1 ' BTORE FOR NXT READ 2148 I1CBAL +DE IC8TA+1 # BUFFER ADDR LOW

1428 RTS 1 AND RETURN 2143 ICBAH «DE ICBAL+1 I BUFFER ADDR HIBH

1438 DISNAM LDX P y BTART AT ZERD 2190 I1CPTL «DE ICBAH+1 § PDINTER LO

1432 BETHMOR LDA NAMBUF X }» BET LETTER 2133 ICPTH «DE ICPTL+1 ¥ POINTER HI

1434 JAR SAVXY 2160 1CBLL +DE ICPTH+1 4 BUFF LEN LOW

1438 JBR PUTCHR ' DISPLAY 2143 ICBLH +DE ICBLL+1 } BUFF LEN HI

1438 JBR RESXY 2178 1CAX1 «DE TCBLH+1 ! AUX BYTE 1

1449 TNX 2173 1CAX2 «DE ICAX1=+) ¥ AUX BYTE 2

1442 CPX #11 2189

1444 BCC BETHOR 2183 § 4 SPARE UN-LABELED BYTES FOLLOW 1IN I1ODCBH

144é RTS i 80 BACK..JACK 2199 CIODVEC +DE ®EA3S # CI0O ADDRESS
iesssssnsanansssneREnE. 2193 CLOSE .DE s@C |} CLOSE COMMAND

THE H8B8 = 2200 OFPEN -.DE #83 | OPEN COMMAND

ISR RN R RN RN RN 2205 GETCHR .DE s07 i BET CHAR CMND

e "IQKE T 221@ PUTCAR .DE ®8B y PUT CHAR CHND

1438 BECHE8 .BY 8F BP 8P 8P * START SECTOR:8$*' NULL g;;: :5‘;:55 ::’: ::3 : gﬁ: ::gn:::ug""n

1440 E?h:gg .BY * I.S DELETED''* BELL BELL CR NULL 222% WRITE .DE s@8 ¥ WRITE (FOR OPEN)

:::3 %1’ EE“_LFILE NUMBER MISMATCH AT BECTOR®' ESBC gg:; ::3?1 g: ::: : :;:?1’ ;:::ESP!NI
oODAMBE . 3 L 2

:::: - =: EELLN;SEE :EEEIOUS SEDTOR. L INKS 2249 DBPEC .BY "E:*" CR 3 EDITOR DEV

1472 RDNSA «BY *CANNDY READ SECTOR:" ESC RAR "#" BELL 22435 )

1472 NOMBS .BY CR "ND ENTRY FOR FILE®' ESC RAR "#%' BELL 2230 jesssncsansesnesnrenens

1474 STOPHS .BY 8P "END' NULL 2235 ge NEW PUTCHR SUBRTN «

1474 FILMBG «.BY CR "ORIBINAL SECTOR COUNT* 2240 1RRERARARERNERENENENES

1478 FIMSB)1 .BY CR "ACTUAL BECTORS LOADED" 2263 1# A REB HAB CHARACTR+#

1489 F1M3B82 «BY CR "BHORT FILE ERROR'"'"* 2270 |EEREANARERSRERRRRERRR

1482 DELETE LDX ®H,DELMBB I POINT TO 2275 1

1484 LDY &L, DELMSE t DELETED 2288 PUTCHR LDX ®#I0CBA § 10CE INDEX

1486 J8R FLIPIT § DISPLAY 228% BOCIOV JBR CIOVEC 3 B0 TO C1D HANDLER

1488 RTS ¥ RETURN 2290 RTS I THEN RETURN

1499 RDERFR LDX #H, RDHSE 2293511

1492 LDY #L RDMSB 2309 jeeccsesnsEaRNsEREaERER

1494 JER FLIPIT I DIBPLAY 23905 3= INITIALIZE 1OCE #4 »

1494 LDA DAUXZ I BECTOR HI 2310 (eercneRRsERERRRREEREES.

1498 JER DOONE ¥ DISFLAY 2315

135e8 LDA DAUX1 ¥ SECTOR LO 2320 CLRIOCS LDX ®IOCB4 ¥ INDEX TO w4

1502 JER DOBOTH I DIBPLAY 2323 LDA ®CLOSE i CLOSE COMMAND

1504 LDA @CR ¥ LINE FEED 23308 8TA 1CCOM, X } BTUFF COMMAND

1506 JSR PUTCHR § DO IY 2333 JSR CIOVEC # CLOSE 1T

1528 JHP CDMMEX I AND EXIT 23490 LDX ®1OCEA4 } REBET X

1910 | PeesrsseNasraREREsnns 2345 OFNIOCA4 LDA ®OPEN 1 OPEN COMMAND

1512 §» TRACE SECTOR VARS « 23%g BTA 1CCOM, X ¥ STUFF 1T

1514 (e sceesreEREresnsEsans 2389 LDA QL,DEI"EC ¥ LOAD ADDR TO E:

1514 XCNT .BY @ 2340 BTA ICBAL,X } BTUFF 1T

1518 YCNT .BY @ 23463 LDA ®H,DSFEC I ADDR H

1520 TEMP1 .BY ® 2379 8TA ICBAH, X i STUFF

1322 TEHMP2 «BY @ 2373 LDA BWRITE ¥ WRITE ONLY

1524 TEHPX BY @ 2389 BTA ICAX1,X 1 BTUFF

1524 TEWPY .BY @ 2389 JBR CIOVEC ¥ 80 TO ClD HANDLER

1328 CONTIN .BY B 2399

153@ FILCNT BY @ @ 2397 | CEE R R RS R TR PR EARS AR ERNARRRRERS

1932 |0 a e inasnssnansonusnes 2499 3» SET UP 10CB4 B8O THAT WE CAN =

1334 §= THIS SUBROUTINE DISPLAYS » 2485 1» PASS THE CHARACTER TO DIS- &

1536 s THE SECTOR TRACE IN THE 2419 j» PLAY IN THE A REBISTER. THISe

1538 j= FORM >8XXX. DEPENDING ON = 2415 ) I8 DONE BY UBINB THE PUTCAR #

13549 1=« THE FAKFLB VALUE THE 18T» 242¢ j+» COMMAND AND ENSURINB THAT -

1542 1+ VALUE OF EACH LINE WILL » 2425 y» THE BUFFER LENBTH 18 IERO.. *

1544 3» BE OF THE FORM ®XXX. L] ZAZE (SRR ERSERSSERPIRRSEREERARRRNRRES

1544 (SRR EENENBEREERERERERERA 2435

1548 SECDIS JBR 8AVXY I BAVE XkY 2449 LDX ®1I0CE4 I REBET X

1330 LDA FAKFLB I ONLY #XXX THIS TIME? 2443 BETA LDA ®PUTCAR § PUT CAR CHND

1352 BEQ DDPREF I ND-DO ZA30 8TA 1CCON, X ¥ BTUFF

1554 JBR JUBHEX I YEB-JUSTs 2433 LDA @9 | IAP BUF LEN

1556 JHP FAKEONE I THEN JUNP 2480 B8TA ICBLL,X " IAP

1358 DOPREF LDbA ®ESC I BEND ESC FIRBT 2443 8TA ICBLH, X V IAP

1548 JBR PUTCHR | BEND IT 2470 FLA | CLEAR 8TACK

15942 LDA SRAR # LOAD RIBHT ARROM CHAR 2475 RTS I RETURN TO BASIC

13564 JBR PUTCHR ¥ BEND IT IP0T SR REREERIRIRERNREERERENRERRERES

13464 JER JUSHEX ¥ PUT UP » RECOVER FILE CODE FOLLOWE =

1568 FAKEONE LDA TOPSEC 1 BET UPPER NYBLE AR IR AR AR RN NN

1370 J8R DODONE 4 DISPLAY ONLY LO NYBLE THE ACTUAL RECDVER ENTRANCE =

1572 LDA CASBUF+1286 ¥ BET LO BYTE I8 AT LABEL NOCON. IN THE -

13574 JSR DOBOTH § DIBPLAY 1T BASIC PART OF DISKTOOL THE =

1574 LDA &® 1 LOAD ZEROD RECOVR FLAB IS SET 80 THAT -

1378 B8TA FAKFLB ¥ CLEAR FAKFLB THE PROBRAM WILL JUMF HERE -

1580 RTS 1 AND RETURN THIS WAS DONE TO SAVE SOME =

1582 jesnsssnsne CODE REPETITION. -

15684 FAKFLE +BY 1 1 INITIALLY ONE jResERRERRERARRRSRRRRENRORERnS

1584 jevassssnae 3P&@ DCOMM .DE 77 # COHMAND BYTE

£308.9 3045 DBUFLO .DE 772 } DSK BUF PTR LO

1590 jessEssasenanEnnEe 3878 DBUFHI .DE 773 DSK BUF PTR HI

1592 3 PRINT 1 BYTE +# 3873

1594 jessssssnuennuuney 3888 BTHECL .BY @ ¥ SEC LO STORE

1594 DOONE JBR CONVERT i CONVERT TO ABCII IpAS STHECH .BY @ I SEC HI STORE

1598 JBR ONEBYE )} DISPLAY LO NYBLE ONLY 3098 RECOVR .BY @ 1 RECOVER FLAB

1e0@ RTS8 I AND RETURN 3093 DINUML .BY @ 4 DIRECTORY NUM LD

FL O AR P Yy ey 3108 DINUMH .BY @ I AND HI

20035 jy» IOCP HANDLER CODE FOR » 31983 VTOC .D8 132 § 132 BYTE BUFFER

201@ j» DISKTOOL.THIS CODE WASe 311@

2015 sy* WRITTEN TO GET RID OF » 3115 DOREC 8TY TEMPY I SAVE B8TATUS INDEX

20826 j* THE UNAUTHORIZED CALL » 3120 LDA DAUX2 I BET DIR SEC HI

282% 1» TO THE PUTCHR ROUTINE. e 3123 8TA STEECH 1 BAVE IT

2030 i+ THIS CAUSED PROBLEMS # 3130 LDA DAUX1 t BET DIR SEC LO

2033 j* ON THE 12P08XL AND WAS = 3138 8TA 8TSECL i SAVE IT

2043 = NOT A CORRECT METHOD = 3140 LDX @H VTOC ' ALT BUF HI ADDR

2045 §» FOR WRITING A CHARAC- = 3145 LDY &L VTOC I ALT BUF LD ADDR

2050 1» TER TO THE SCREEN. . 3130 STX DBUFHI ' 8TUF IN 10CB

2033 = THE CIO WAY I8 MORE L4 3133 87TY DBUFLOD i ALBO LO

2840 j= FLEXIBLE AND BHOULD ALe 1140 LDX @848 i VTOC SECTOR 340
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31469 LDY @#e@i 1 18 @148 3743
3170 8TY DAUX2Z2 1 STUFF MSB 37350 LDA DINUML 4 LO BYTE
3173 8TX DAUX1 y STUFF LS8SB 3733 8TA DAUX1 ' STUFF 17T
3180 JSR DSKVEC § LOAD VTOC INTO ALT BUFFE 3748 LDA DINUMH t HI BYTE
3185 BFL RESBUF 1 IF NO ERROR RESTORE OLD 3745 8TA DAUXZ 1 STUFF 1T
3190 LDX ®H,VRBAD j MS8 MI ADR 3770 JSR DS8KVEC 7 B0 READ 1IT
3193 LDY #L, VRBAD ¥ LO ADR 3775 BPL CHKDOS # JMP 800D RD
3200 JSR FLIPILT § DISPLAY 1T 3780 LDX ®H, DIRDE i MS8 HI
3289 JSR CLRNAM 1| CLEAR NAME 3783 LDY #L, DIRDE i MSBe LD
3218 JMP RDERR J ELSE EXIT W/ERROR 3790 JSR FLIPIT 3 DISPLAY IT
3213 RESBUF J8R RESDBK 1 RESTORE DSK 10CB 3793 JBR CLRNAM 1 CLR NAME
3228 11 Jaee JHP COHMEX ' ELBE EXIT
J22T AR RN RTRARRER SRR R AARE R AR 3805 CHKDODS LDY @@ t+ CLEAR Y REB
3238 j» RESTORE INDEX AND CK STATUS = 381 LDA vTOC 1 BET vTDC DOS
JZIT (PRGN IR R ARG R R RN R RRRARES 3815 CHP ®DOSHSK y I8 IT DOB 27
3240 1 I8z2e BNE DOSIFL ' NO..DOS 1
3249 LDY TEMPY i+ RESTORE INDEX 3823 LDA @842 ! LOAD FILE USED
3298 LDA (PABE®),Y 1 BET STATUS hi-hi ] BNE STOSTA ¥ AND BRANCH
3255 BNE BTOFIL 3 JMP 1F ENTRY 3835 DOSIFL LDA ®sa@ 1 ELSE ONLY USED
3240 JMP NODENT 1 ERROR S0 JHP T84¢ STOSTA STA (PABE®) Y ¥ STORE NEW STATUS
32465 STOFIL STA FILSTA 7 ELSE SAVE STATUS 3843 LDA #'W 1 LOAD WRITE COMMAND
3270 BIT FILSTA i FILE DELETED FOR SURE?7?  383@ 8TA DCOMM § STUFF 1IN DSK 10CB
I27s BPL FIUBED 1 NDO'' USER PLAYINB TRICKS 3833 J8R DSKVEC } WRITE OUT DIR SEC
3289 LDX ®M,PASS1 § DK..1TS DELETED 3840 BFL WF INE } JHP B0O0D WRITE
1283 LDY #L, PASS1 I NOTIFY USER WHATS HAPNIN 3843 JSR RESDSK I RESTORE DSK 10CB
3299 JSR FLIPIT 4 DISPLAY MS8 3a7re J8R CLRNAM #+ ERRDR CLR NAME
3293 3873 LDX ®H, DIRME I MSE HI
3300 (SNSRI RRRERRRRERRNNNNRRES 3a80 LDY &L, DIRWE § H88 LO
3385 i» TRACE SECTORS FOR CONTINUITYs 3eas JBR FLIPIT I DISBPLAY
310 (SRR R R AR RIRRARER NSRS RNRERIRRRER. la9e@ LDA DAUXZ ¥+ SBECTOR MSB
3315 3893 JSR DOONE ¥ DISP 1 DIBIT
3320 LDA STSECH 1" REBTORE SEC HI 3900 LDA DAUXL 1 SECTOR L8B
3323 8TA DAUXZ ¥ STUF IN I10CB 3905 JSR DOBOTH 1 DISP 2 DIGS
3330 LDA STSECL i BET SEC LO 3919 LDX ®WH, DIRWE2 VP PT2 HI
3335 8TA DAUX1 T STUF IT TOOD 3913 LDY #L DIRWEZ 1 PTZ LO
3340 VERIFY JSR DSKVEC t BET A SECTOR 3920 J8R FLIPIT ¥ DISPLAY
3349 BPL VB8O 1 JMP BOOD READ 3929 JMP COMMEYX 1 EXIT W/ERROR
330 JESR DISNAM " DIPLAY NAH 3930 WFINE JSR RESDSK ¥ RESTORE DSK 10CB
3358 JSR CLRNAH i CLR NAHE 3938 LDX ®H, DIRENT i DIRECTORY DONE M58
3340 LDX ®H,FIRDE I MS8 HI ADR 3940 LDY #L,DIRENT I AND LO
3343 LDY #L FIRDE I MS8 LO ADR 3943 JSR FLIPIT 1 WRITE 1T
3370 JSR FLIPIT 1 DISPLAY MSB 3938 3
3373 JHP RDERR " EXIT W/ERRDR I99% (SRR RRRRNRATRERINRAENERERRNES
3380 VBOD JBR WEIRD ¥ EXTRACT LO/HI NXT SECTDOR 3949 1# NOW RETRACE EACH SECTOR AND =
3383 INC FILCNT + INC SECTOR COUNTER 3945 i UPDATE THE BIT MAP TO FULLY .
339@ BNE VBOON 1 BRANCH NO WRAP 397@ t* RECOVER THE FILE..DD NOT FOR-®
3393 INC FILCNT+1 ¥ ELSE INC HI1 3975 1« GET TO DECREMENT THE @ OF SECe
3J40@ VBDON LDA FILNUM I BET FILE ® TO WHICH SEC 39890 j* TORS AVAILABLE FOR EACH SEC- =
x40 CHP FINUMB | BAME AS 1 WE SEEK? 398% j# TOR THAT 18 ALLOCATED... .
3419 BNE NOREC 3 NO..FILE NOT RECOVERABLE 3799 (905 sssntsssnsesssststinasnisssnns
3419 LDA CASBUF+12& i YES. BET LD PDINTER 3993 1
3420 ORA TOPSEC i DR WITH H1 SECTOR apo@ LDX &H, REALD 1 REALOCATE M86
3425 BER CKSECN i IF ZERO..TRACE 18 DONE Ages LDY #L,REALD I HI/LD
3430 JSR SETUP 1 ELSE S8ETUP NXT READ 4010 JSR FLIPIT } DISPLAY
3435 JHP VERIFY 1 AND BET NXT SECTOR 4913 LDA STSECL i LO SEC
3449 3 ARZ@ 8TA DAUX1 ¥ STUFF 1T
JAAT ([ ARCRSEREEIRRRRRERNRNERRRNIRRBENS 4923 LDA STBECH " HI SEC
3430 PASS ROR PROCESBSINE HERE = 4030 8TA DAUXZ 1 BTUFF 1T
34T jesssssssass snessne 4035 RREC J8R DSKVEC y BET A SECT
3440 1 440 BPL RBO | JMP 800D RD
3443 FIUSED JSR DISNAM I DISPLAY FILE NAME APas LDX &H, FIRDE i M88 HI
3470 LDX ®H, NODEL i MS8 HI e LDY &L, FIRDE i M8B LO
3473 LDY @L, NODEL 1 MSB8 L0 48335 J8R FLIPIT ¥ DISPLAY
3Jaae@ JSR FLIPIT % DISPLAY 1T 4Apse J8SR CLRNAH 1 CLEAR NAMNE
3483 EUSE JMP COMMEX § EXIT WITH ERROR 4055 JMP RDERR i BO READ ER
349@ NOREC LDX ®H,LINKER 1 M8S8 HI 49879 RGO JBR FINDIT 1 FIND VTOC BYTE
LDY ®L,LINKER i MSB LO 4873 JSR MEIRD 1 BET NXT SEC
JBR FLIPILIT 1} DISPLAY A@ap LDA CASBUF+12& 3 BET LO PTR
J8R JUSHEX P PUT UP A » 4983 ORA TOPSEC I OR WITH HI
LDA DAUXZ I HI SEC #» 4990 BEQ@ RECDON 1 IF @ WE FINEETOD
JBR DOONE ¥ DISPLAY ONLY LO NYBLE 4895 J8R SETUP ¥ ELSE SET NXT READ
LDA DAUX1 § LD SEC NUM s100 JHPF RREC } AND DO IT
JB8R DOBOTH ¥ DISPLAY WHOLE THINB 41035
LDA ®CR § LOAD CRET A110 SRR IRSRSERNETRIRERREERNRIRNERERE
JSR PUTCHR 1 DISPLAY 4115 i1#» RECOVER FILE CLEAN UP CODE. =
LDX ®H,NAME 1 FILE: mMa8 4120 1= SAVE NEW VTOC, CLEAR FLABS, =
LDY L, K NANE } LO ADDR 4123 1« PUT UP SUCCESE MSB AND RET. =
J8R FLIPIT 1 PUT UP MS8E 413@ 1+ TD BASIC. FILE 18 RECOVERED. s
J8R DISNAM ¥ PUT UP FILE NAME 4135 y# (PLEASE LET IT BE RECOVERED)®
LDX @H,NORECO 1 NON-RECOVER M8S8 HI1 L1AD [ FEARESRERERRRTRRRTIRRBENEEINEREN
LDY #L,NORECO 1 M88 Lo 4143 1
JSR FLIPIT 1 DISPLAY 413@ RECDON LDX @H, VTDC I BUF PTR H
JSR CLRNAM I CLEAR FILE NAME 4133 LDY @L,VTOC i BUF PTR L
BEQ EUSE 3 EXIT W/ERROR K160 8TX DBUFMHI } STUFF 1T
Doon JER DISNAH i DISP NAME 41463 8TY DBUFLO ' STUFF IT
JSR CLRNAM i CLR NAME 4170 LDX ®es&8 ¥ BECTOR 3490
LDX #H NORECO T ADR HI 4173 LDY @s#1i 1 = 80148
LDY &L NORECO I ADR LO A180 8TX DAUX1 I STUFF
JSR FLIPIT § DISPLAY 1T 4183 8TY DAUXZ2 I STUFF
JHP SDORRY t CONTINUE ER 4190 LDA #" W I WRITE COM
34615 3 4195 STA DCOMR ¥ STUFF IT
420 | *ERRRERCARARATRNIRNRTRREINRRIES AZae JSR DSKVEC I WRITE 1T
3625 1» CHECK TO SEE THAT LENBTH IN = 4205 BPL VOUTOK ¥ JMP BOOD W
3438 1# DIRECTORY MATCHES LEN OF FILs= 4210 LDX @®H,VBAD I BET m88
JATS (SRR TRERRRSRNRERNEERRERRRRRNN 4213 LDY #L, 6 VBAD ! ADDRESS
3549 F~ 4220 J8R FLIPIT ¥ DISPLAY IT
3647 CKBECN LDA FILEN I ORIBINAL LO 4223 J8R RESDSK ' REBTORE DSK 10CB
3439 EOR FILCNT ¥+ OR W/COUNT 4230 JMP COMMEX ¥ EXIT W/ERR
3433 BNE DODOM ¥ NO..ERROR 4233 VOUTOK JBR RESDSK ¥ RESTORE 10CE
3640 LDA FILEN+1 i1 ORIB HI A4240 J8R DISNAH 1 DISP NANE
3643 EDOR FILCNT+1 " DR ALSO 4243 LDX ®H,SUCCES 1 SUCCES mS88
3470 BNE DOOM i 80 IF ERROR AZ30 LDY ®@L, K SUCCES I ADDRESS
3473 8TA FILCNT 1 CLR COUNTER 4253 J8R FLIPIT 1 DISPLAY IT
&80 B8TA FILCNT+1 ¥ LO/HI 4269 JBR CLRNAH 1 CLEAR NAME
3683 3 K263 8TX RECOVR 3 CLEAR RECOVER FLAB
JATE [ RFRRRERREERARRRRRANERNRRRNERNRDENN 4270 JHP EXIT2+1 } RETURN TO BASIC':
3493 y» BEGIN PASS 2 OF FILE RECOVERs 4273
Z700 | CSGPSSSRRESRENNNRENRRRRNRRNRRERN 4280 (SRR R RN R RN TR RERSRRRRERURRERES
3783 4283 3+ SUBROUTINE RESBDSK: RESTORES #
3719 PASS2 LDX @H, DK } OK ME88 HI 429@ 3 THE DISK IODCP TO A READ CON- =
3715 LDY ®L,0K ¥ AND LD 4293 §y# DITION AND POINTS THE BUFFER «
3720 JBR FLIPIT 3 DISPLAY 4309 1= TO CASBBUF. -
3723 1 A30T (| SEFEEERRRRARNRNIRRISRIRINRRRNS
3730 yen - ssssnsnsse 4318
3735 i+ BET DIRECTORY FOR OUR FILE = 4313 REBDSK LDX @&H, K CASBUF 1 BUF HI
TTAQD ISR RRCRARNERRRRR RS RRRRORRRRREY 4320 LDY ®L, CASBUF i BUF LO
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NOERR =204B

NOFLIP =1FBC
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4325 8YX DBUFHI 1 STUFF LINKER =2214 LOADIT =204F LOADR =1E14
4330 8TY DBUFLO y STUFE LOCKED =@828 LOHEX =1DF1 LT9 =1DCO
4333 LDX #°R I READ COM MAKBIN =1E&F MESAGE =1D0& HSB =1D83
4349 8TX DCOMM I STUFF NAMBUF =1FDD NAME =21E8 NEWLNK =2002
Ay RTS 1 RETURN NOCON =2929 NODEL =2444 NOENT =209

NOHI =2621

NOH1BY =LFYE NOMSB =22&F NOREC =249C
4349 j* SUBPROUTINE FINDIT: FINDS THEw NORECD =2438 NOTASC =1ET4 NULL =@d8@80
43463 1= APPROPRIATE BYTE OF THE VTOCw NXTSBEC =1FAY DODAMBE =2238 oK =24672
437@ i= AND THE PROPER BIT OF THAT = ONEBYE =1DE7 ONHOER =2114 0OPS =212A
4373 3= BYTE WHICH REPRESENTS THE L] OPEN =20083 OPNIOCA =234B OUT =1DDD

4389 j* CURRENT SECTOR OF QUR FILE.
4383 j= THE SECTOR MAP 18 UPDATED TO#

OUTFIL =1EFE
PASSZ =24F3

PAGE® =@8CD
PERIOD =002E

PASS1 =2822
PREFIX =1E28&

437@ 1# ALLOCATE THE CURRENT SECTOR = PEBTATU =LF7#@ FPUTCAR =a8@B PUTCHR =233%

4395 j* AS BEING USED. IN ADDITION, = PUTLEN =1F38 PUTLTR =1F72 PUTREC =@000%

4480 1* THE NUMBER OF FREE SECTORS = PUTSEC w=1F@4 PUTSTA =LFA4s& RAR =@@1F

44035 j+» AVAILABLE 18 DECREMENTED 80 = RDERR =22DD ROMSE =2297 READ =0004

4419 1= THAT DOS DOESNT B0 BANNANAS. = REALO =25AE RECDON =2%9% RECOVR =2373

::;: :nliuﬁtco|llw|l|l||ob|||nn-.n... REDIR =1EBF RESBUF =2431 RESDSK =2%DA
RESXY =1ELF RBO =2383 RREC =2573

4423 FINDLIT LA w0 } CLEAR DUT A SAVEX =1D7F SAVEY =1D8@ HSaAViY =1E18

4430 LDY #3 } PREF FDR /8 SECDIS =2391 HSECHAX =1FF2 HSECMSB =21EF

4433 FIND® LBR DAUXZ ¥y DIVIDE BY BHIFTINB SET4 =2344 SETUF =21C7 SETUPZ =21CD

4849 ROR DAUX1 } SAME FOR LO SETY =Z0BD SORRY =2147 AP =2920

4443 ROR A } AND ALSD A REB SPACEl =1DB2 SPACEZ =1DAF SPLIT =@2219

4430 DEY 1 DEC CNTR 3TART =1CFC STABEC =1FEBS STCHK =2@878

4433 BMNE FINDE § DO 3 SHIFTS TO D1V STOFIL =243E STOFNS 222846 STOSTA =2327

4440 LDY #3 I DETERMINE SHFT CNT STBECH =2374 STSECL =23I73 STUFIT =1ES57

4445 FINDL ROR A I ROTATE BIT IN A REB SUBPER =1DDB BUCCES =24CC TAE =@@7F

4470 DEY I DEC CNT TEHP =1E&4 TEMPL =22FA TEMP2 =22FP

4475 BNE FIND1 i DO 3 TIMES TENPX =22FC TEMPY =22FD TOBALE =1FF1

4480 TAY ¥ USE AB CNTR IN Y TOPSEC =1D83 TRASEC =2020 UPDATE =1Edé

4485 LDA W@ 1 CLEAR A VBAD =24E3 VERIFY =243% VB0 =245E

4490 8EC ¥ SET OUR BIT IN CARRY VBOON =2479 VOUTOK =235C4 VRBAD =24FB

4493 FIND2 ROR A 1 AND SHIFT TO PROPER VTOC =2378 WEDONE =2140 WEIRD =2818

aned DEY 3 DEC SHFT CNT WFINE =2334 WFLAB =1DB2 WRITE =P@08

4383 BPL FIND2 ¥ SHFT TIL NEBATIVE XCNT =22F8 YCNT =22F%

45190 PHA 1 SBAVE THE PROPER BIT / /8008 ,2759 839D

4315 LA DAUX1 # BET VTOC BYTE NUMBER

4320 ADC ®s@A 1 ADD VTOC OFFSBET

4325 TAY 3 INDEX OF VTOC BYTE

4339 FLA § PULL THE MASK

4333 EOR VTOC,Y i CLEAR BECTOR BIT

43549 8YA VTOC,Y ¥ PUT BACK IN VTOC

4343 DEC VTOC+3 ! DEC AVAILABLE SECTORS

4530 LDhA VTOC+3 1 BET VAL s e

4333 CHP WSFF ¥ DID WE FLIP? Llstlng 5.

45469 BNE NOHI § NO.RETURN

435463 DEC VTOC+4 i ELBE DEC HI

437@ NOHI RTS i AND RETURN

4;;: ;n|;:n¢u.n..n----¢--n-¢l.onmonn 18 REN ¥O6306MMCE 000 M0 M6 I IEIEIE M MIE 606

4 = COVER FILE HESSAGES FOLLOW=

ATET 1SS a et NI RERRERNRRRRRRRRERRRS 15 I‘IEH * DISK TIJGL BﬂSIC PROGRM‘I *

4590 »*

e S L N 280 REM ¥* BY TONY MESSINA (C) 1982

4500 .BY "CHECKINA FILE CONDITION®" CR NULL 25 RE"

4583 NODEL .BY ' 18 NOT DELETED''' CR BELL NULL 30 POKE 82,0:REM O LFT MAR TO 0 06

4419 NORECO .BY *, CANNOT BPE RECOVERED''® BELL CR NULL 35 REM

45610 OK «BY *FILE INTACT® CR TAP "PASS2 - *

1623 DIRENT .Y ‘DIRECTORY ENTRY DONE' CR NULL -

4425 D 4

44638 REALD .BY "REALLOCATING DELETED SECTORS® CR MNULL ‘5 RE" * UMIQILE/CO"STQIT}STRIHGS :

4433 BSUCCES .BY ' HAS BEEN RECOVERED'®" BELL CR NULL 5@ RENM * INITIALIZATION Fol"l"a"s

u&; ““n .:\f ':::0: {N w:g un;'rz!!'. :gtL E: &t 55 RENM

4645 VRBA . BY "ERRO N VT READ '! L

4438 FIRDE .BY *FILE READ ERROR'® BELL CR MNULL 68 REM co's‘-."‘-s FOLLOH *

4633 DIRDE .BY "DIRECTORY READP ERROR'® BELL CR NULL 65 REMN THE FOLLOMING CONSTANTS »*

44469 DIRMWE .BY "DIRECTORY WRITE ERROR'® ESC RAR -

4848 DikNE  .BY -DIRECTORY W 78 REM % ARE USED TO MAKE THE DSK- *

85 RENM CEMNTRAL LOCATION FOR IS0- ¥

980 REM LATING APDPRESS POINTERS IN¥é

o LEAREL RELRE =S 95 REM ORPER TO MAKE MODIFICATION®
100 REM ¥ OF THE PROGRAM EASIER. *
105 REM ¥*¥ ENTRIES ARE ALPHABETICAL. ¥*
110 REM * SEE THE CONSTANTS BESCRIP-¥
115 REM %* TION SECTION OF THE DOCU- *
{;g =E= ¥ MEMTATION FOR DEFINITIONS.¥*
FHHEHHOHEOHEHEOHEH0HBHEEHR0E

REM
BACKGND=710:BLACK=0:BORPER=712:8BUF
HI=773:BUFLO=772:BUFPTR=126:CASBUF=-102
1:CASPTR=CASBUF+BUFPTR

1480 CHAR=709:CHNGBY=7729:CKLIMN=475:CKR
OLM=59%0:CKROLP=550:CLIOC4=%@23:CNTIN=8

&8 RER % neas. 17 AlSe"PREGI0IS o X

ARDUND =1E@F
ABTARTY =I1CFC
CHELNK =1FFC
CHRCNT =1D@1
CKDOS =1EEA
CKSTA =1ECA
CLOSE =ddeC
CLRMAM =1FCC
COMMEX =212A
CONVERT =1DF3
DAUXZ =8389
DCOMM =9382
DERR =1D34
DIRDE =2724&
BIRMEZ =2734
DIBPFL =1F12
DOASEC =28F2
DDOM =ZACH
DOREAR =28CEC
DD81 =L1EFY
DRIVON =2004
DEPHEX =1D1Y¥
ERRFLS =1B7E
EUSE =2499
FAKEONE =231C
FILEN =1FEA
FILOOFP =1E9C
FIN382 =22BF
FINDZ =2402
FIRDE =2713
FLIPIT =219F
BETLEN =1EB3
BETREC =#883

ASZBIN =1E&S
BELL =84FD
CHKDOS =2318
CIOVEC =EA43%4
CKLOCK =1EBE
CEKUBED =1ED7 CLENMUFE =LFDT
CLRFAK =212F CLRIDCA =233F
CLREBPA =1FDR@ CLS =807HB
COMNASC =1DB8 CONTIN =22FE
CR =289%8 DAUX]1 =838A
DBUFHI =8383 DRUFLD =834
DELETE =22B3 DELHSE =2283
BINUMM =2377 DIMNUML =2374
DIRENT =2498 DIRWE =273E
pISHES :i“? DI":;: :':;::
BeRGTN =ieae DeEAT =1P2C 958 :DAUXI=778 : DAUX2=779
ERaE  ERiE 8 sweisiecriecmeresec
saxveEs —£4a3 SePRE =2334 550:ERTRAP=625:FILNUM=7556
ENDMES =1D9% ENTLNK =1FF4 156 FINUMB=3179:GREEN=214:65EC=82:HEXD
SARTNP =3048 ot 5 I EC=1270:MILO=515: MESAGE=7430: NHLNK=819
FAKFLE =232E FILCNT =22FF 4:PCHANGE=1885:PDIR=-1428
FILNSS =2288 FILNUM =1D84 155 PHELP=1198:PLUSMIN=865:PMOD=1645:P
PRINT=1530:PRECOVER=1938:PROCINP=745:P
3:!::37 1PSET=2038:PTRACE=1795:PHRITE=95

FILBTA =1FEC FInsar =224s

FINDS =23EE FINDL =23FA
168 RECOVYR=9877:RED=64:REDIR=7823:5CR0O
LL=660:5ETDPSK=408:SETSCRN=785:5TART=74

ABBINL =1E&E
CASBUF =@a3FD
CHNEBY =1E31
CKDOOW =1DC3
CKBECN =Z&4DD

FINDIT =23EA FINUMB =1FF3
FISTAR =1EBF FIUSED =248F
BETCHR =d087 GETIT =1DAC

BETHOR =21D4& BETNAM =1EA®
BETSTA =LEAD @ociov =2338

800N =200F HEADER =1D9A H1ADR 20:TOPSEC=7555: TRASEC=8224

HIHEX =1DF2 HXZBIN =1EAT - - _— . -_— -

HIHEX =1DF2 HXZRIN =1EQ TcAXL 165 TURG=186:MFLAG=7554:MHITE=10:1VELLO
ICBLH =034% ICBLL =8348 fccomn

ICDNUN =@8341 ICHID =@34@ 1CPTH 17' RE“

ICPTL =8344 IE8Lh sy LTRiee e 175 REM

3PGNT ~1888 JUBHEX =iE2D LASHES ~312% 188 REM * VARIABLES FOLLOMW *
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185 REM ¥ THE FOLLOMING ARE VARIA- ¥
198 REM ¥ BLES SET 7O THEIR DEFALLT *
195 REM % VALUES INDICATED DURING *
200 REM ¥ PROGRAM INITIALIZATION.SEEX
285 REM ¥ VARIABLE DESCRIPTION SEC- *
218 REM ¥ TION OF DOCUMENTATION FOR *
215 REM % LIST OF ALL VARIABLES AND ¥*
2728 REM ¥ THEIR PURPOSE. *
225 REM

238 RE

M
235 PRIVE=-1:HELP=1:SECHI=0:SECLOMW=1:5E
CNUM=1
248 REM
245 RENM ¥B0HEECBEGOHOHOHOREOEEOEREE
250 REM * STRING INIT FOLLOMS *
255 REM * SEE STRING DESCRIPTION *
268 REM * SECTION OF DOCUMENTATION ¥
265 REM * FOR DESCRIPTION AND USES ¥
278 REM ¥ OF THE FOLLOWING STRINGS.¥
275 REN ¥a6686606060000000006600000666
280 REM
52?12}“ AS(48) ,ANS (1) ,HEXREPS (4) ,HEXTA
290 HEXTABS="8123456789ABCDEF"
295 REM
388 REM H606G0HHHHHEEHHGH0E00G0H0E
385 REM ¥ UARIABLE/CONSTANT/STRING ¥
318 REM INITIALIZATION END *
315 REM
320 REM
325 TRAP ERTRAP
338 GOSUB SETDSK
335 XA-USRICLIOC4) :REM CLR IOCB 4
348 GOTO PHELP

145 REM
D58 REM 306000000 N H ¥ 3OO0 RO OO
355 REM #COMMON PROGRAM SUBROULTINES *
I66 REM H63808G0000CO000O0E N IOOHEE000E
I65 REM
70 REH EECIRCOO0O0E 00O OO RS
375 REN * E[RDEE *
388 REM ¥ SET UP DISK VECTOR TABLE ¥
R L T s o8 S ]
3198 REM
395 REM

408 POKE DUNIT,DRIVE:REM ¥ DRIVE o
485 POKE DCOMM,GSEC:REM 3¢ FOR READ
410 POKE DAUX1,SECLOMW

415 POKE DAUKZ, SECHI

428 POKE BUFLO,253:REM ¥ LOM BUF ADR

;25 POKE BUFHI,3:REM ¥%HI BUF ADR (583
438 POKE DBYLO,127:REM %% GET 128 BYTE
5 (1 SECTOR) %

435 POKE DBYHI,@:REM 3% NO HI 3¢

440 RETURN

445 REM
450 REM 3OOO00CG6000OOH0H0OGHOR0OGOOROMEE
455 REM ¥* [ I%q;H k3

460 REM ¥ CK SECNUM LIMITS {1 >728 *
465 REH HEHEEO0EO00GHOOEGBO0EO0EE00E

479
szcuun:uaLtasx I
u 728 THEN 2 "
(NSNS GrFI}]" : POP :GOT0 PROCINP
488 RETLRN
485 REM
498 REM mﬂm
495 REM
580 REM *BREAK SECNUM TO HI/LO FORHI
585 REM 00003000 M0 0000 D3 M DS
18 REM
515 SECHI=INT (SECNUM/256) ;: SECLOM=INT (5
Egguggﬁssculnzsaax :RETURN

525 REM ¥EH0000GC0C OO0

526 REM ¥ TN *

5380 REM ¥ ROLL SECTOR WNUM TO 1 IF *

535 REM * (728 #*

S48 REM M3 330000 0000 06 2P0 IO M3
REM

558 IF SECNUM>720 THEN SECNUM=1

555 RETURMN

568 REM

565 REM IHOHEE0CC0000800HH0PB080000¢

566 REM * *

578 REM ¥ ROLL SECTOR NUM TO 720 *
575 REM * ( 1
580 REM ******ﬂ!l***********ﬂ******

REM
590 IF SECNUMC1 THEN SECNUM=728
595 RETURN

688 REM

ggg :E: :***ﬁ**i*ﬂ*l!*************:
618 REM ¥* Eﬁ HERE ON ERROR *
615 REM ¥66606606HH0H00HH0H000H00
628 REM

625 ? "DFW":PGKE CHAR,BLA
EgiPnKEp ACKG G :TRAP ERTRAP:GOTO
638 REM

635 REM *Hﬂ-nmmmm
636 REM * EqI[NE *
640 REM * SCROLL 5 LINES *
645 REM ¥ FROM THE BOTTOM OF SCRN ¥
650 RENM ¥600HHO0H0H080000000000000¢
ggg gsgITIOI 8,17:7 "[XXXXI":POSITION @
17 :RETURN

665 REM

678 REM HE6HE0600CHHOHOGH0B0OE00E0E
671 REM * *
675 REM * SET SCREEN T0O *
680 REM % DEFAULY COLORS OF GREEN *
685 REM % BACKGND,WHITE BORD,BLACKX
698 REM % LETTERS.

695 REM

768 REM

785 POKE BORDER,MHITE:POKE CHAR,BLACK:
ggKERgaBKGHD :GREEN:RETURN

715 REM ********i**l**ﬂiﬂ!*ﬂ*ﬂ**ﬂ***

728 RENM * [IIR{ICH

725 REM % MAIN COMMAND/INPUT PROC- *

;gg =E= ¥ ESSING PORTION FOLLOWS ¥
IHHHHHHEHHHEHOEHEHHOHDHEOHEHE

IR 3= " :DRIVE:?
TR R a0 ; : INPUT AS
=" THEM HELP=1:GOTO PHELP
755 IF a5="P*" THEN GOSUB PPRINT:GOTO P
ROCINP

768 IF A5=""T" THEN GOTO PTRACE

765 HELP=@

778 IF A5="+" OR A5="" THEN SECNUM=SEC
NUM+1 :GOSUB CKROLP:GOTO PLUSMIN

775 IF AS5€1,13="-" THEN SECNUM=SECHUM-
1:GOSUB CKROLM:GOTO PLUSMIN

780 IF AS="W" THEN GRAPHICS 8:G0SUB PM
RITE:GOTO PROCINP

785 IF AS5="C" THEN GRAPHICS 0:605UB PC
HANGE : GOTO PROCINP

798 IF A45="D" THEN GOTO PDIR

795 IF A5="T" THEN GOTO PTRACE

880 IF AS=—"M"' THEN GRAPHICS 8:60S5UB SE
TSCRN:GOTO PMOD

8685 IF A5="R'" THEN GOTO PRECOVER

818 IF AS5="5" THEM GRAPHICS @:G0S5UB SE
TSCRN:GOTO PSET

815 IF a4501,1)="5" THEN GOSUB HEXDEC
828 GOSUB CKLIM

825 REM

838 REM *ﬁ**************!**i**ﬁ*****
835 REM *

848 REM * pnoctss "THE (+) (-) OR *
845 REM ¥ NUMERIC INPUT. PRINT SEC-¥
850 REM * TOR DISPLAY & RTN TO 378 *
855 REM HROOEEO OO M R ORI PO M
868 REM

865 GRAPHICS B:GOSUB SETSCRN:GOSUB HIL
0:G05UB DECHEX

878 POKE DAUX1 secLuu POKE DAUXZ, SEBHI
875 X=USR(STARTI :REM %% GO DO IT 3%

880 IF PEEK(ERRFLG)=138 THEN ? “[I3@IE
LU D OES NOT RESPOND ! Kl

885 IF PEEK(ERRFLG) THEN ? "SI

BT ; SECNUM; " (5" ;HEXREPS ;") " :POKE
ERRFLG,8:6507T0 PROCINP

886 IF SECNUM=368 THEN 2 *[ISEESILE

68 (58168)"::7 “[EIIRIEMNE] ' ; PEEK (

SRS FREE SECTORS=)
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887 IF SECNUM=368 THEN ? PEEK(CASBUF+3
J+PEEK (CASBUF +4) %256 :GOTO PROCINP

89@ IF UM(IE9 AND SECNUM) 360 THEN
? ) “ISECNUM; ™ (5%;
HEXREP3;")":GOTO PROCINP

895 7 * *;SECNUM; " (5" ; HEXREP
§;' '; (PEEK CTOPSEC) %256) +P

EEK(CQSPT )
';PEEK (FILNUM2
905 FﬂTU PROCINP
REM

915 REM MR ERERE W M MM MO M OO0 OO M
9280 REM * [[3&i30 *
925 REM * PROCESS (M) COMMAND TO ? *
938 REM * SECTOR REQUESTED TO DISK.*
935 REM * WRITE ONLY AFTER VERIFY..%
944 RENM OEDEO0E 00O N OO0
945 REM

958 POKE BACKGND,RED:POKE CHAR,WHITE:P
OKE BORDER, WHITE

955 K=USR (MESAGE)

968 GOSUB SCROLL :GOSUB HILO:GOSUB DECH

EX

965 ? °* '; SECNUN;
" (' ;HEXREP

978 ? 'REUPFENT DRIVE IS5 ==;gHILSsH3
bYABEARAR S URE ABOUT WRITE (Y/N)HEBt i)

988 IF ANSC™"Y" AND ANSC)“N“ THEN 2 ")
":GOTO 1825

985 IF ANS="N" THEN ? 'SR iANIITRITLL

":GOTO 1825

998 POKE DCOMM,PSEC:POKE WFLAG,1

995 X=USR(START)

1860 IF PEEK(ERRFLG)=-138 THEN ? "(I3T3
"-onIUE D CES NOT RESPOND ! Kbl [T

1805 IF PEEK(EIRFLG) =144 THEN ? 'm

" GOTO 1020

1818 IF PEEK(ERRFLG) THEN ? “EIELR - *
;PEEK (ERRFLG) ; -Lr':coTo 1620

1815 ; SECNUM; "I R aRI
ésagl_mxe ERRFLG,®:POKE DCOMM,GSEC :POK
:ozs Poﬁe CHAR,BLACK : POKE BACKGND, GREE
1838 ANS="v

1835 RETURN

REM

ie4e
1845 REM ¥HE68EH0000CCHEHHEOOOEHRE00HE
1658 REM »* [Zo;[:] [c{3 *

1855 REM ¥ PROCESS (C) COMMAND TO ¥*

1068 REM *¥ CHANGE BYTES OF SECTOR Iﬂ*

1065 REM ¥ CURRENT BUFFER.....

1878 REM

1875 REM

16808 REM 6% CHANGE BYTES ROUTINE 0%

1885 POKE BACKGND,YELLOMW:POKE CHAR,BLA
CK:POKE BORDER,MHITE

1898 X=USRIMESAGE)

1895 GOSUB SCROLL

1186 7 '?IJUE CURSOR TO BYTES,CHONGE,H
IT RETURN"

1185 INPUT a5

1118 IF AS="" OR LEN(AS) (26 THEN ? i}

';:GOTOD 1135

111 KE BacCK YELLOW
1128 LINBUF=ADR(a3)
1125 H=USR(CHNGBY, LINBLUF)

DATA| CHANGED~-HIT RETURN TO CO

r

1135 INPUT a5
1148 POKE BACKGMND,GREEN
1145 RETURN
11586 REM

1155 REM 66COE0C0000OOOOOONHEEN N
1168 REM * [N *
1165 REM ¥ PROCESS (H) COMMAND BY *
1176 REM % DISPLAYING THE COMMANDS *
H.gg EE= ¥ AUAILABLE IN DISK-TOOL...¥

FHHOOOEHOHE0BHHH0HHNOHO00HE

1138 GRﬁPHIcS 1:POKE BACKGND, EREEI"’ n
129 “cll '

1280 ? #65;:"=READ WNEXT SECTOR":? #16;°
'25‘,‘253“6“"5 SEC":7 816 ; ' [§=CHANGE 5EE
éggg 2 #6;"E=DIRECTORY LIST":? 86;"@F-H
1210 2 'ﬂ%nooxrv LINKS":7 816; "[3=PRI
NT SCREEN"

1215 2 nﬁ-"ﬂ:nﬁcuuzn A FILE™:? #16;"B=5
ET oa:ue 1

1220 7 #6;"@=TRACE FILE CHAIN":? #16;"[%
“MRITE A SECTOR™

1225 7 "K":GOTO PROCINP

1238 REM
1235 REM ¥6600H000HO0HHHHOBH000EHEE0E
1240 REM * *

1245 REM ¥ HEX-DEC CONVERSION SUBRTMNX
1258 REM ¥ HEX INPUT FROM A5 IN THE *
1255 REM * FORM SXXKX. OUTPUT DEC AS¥*

IHEHHHBHEHOHOOHHHERRNEOHOHNE

1278 HN=8

1275 FOR I=2 TO0 LEN(AS)

1280 IF AS(I,I)<"0" THEN GOTO 1318
1285 IF ﬁS(I I){="9" THEN N=N¥16+VAL (A
$(I,I)):GOTO0 1388

:2}51;F ASCI,I){"a" OR AS(I,I)>"F" THE
1295 N-N¥16+ASCIAS(I,I))-ASCC("A") +18
11068 NEKT I

1385 A5=STRSIN):R

1318 7 ° ":POP :GO
TO PROCINP

1315 REM

131286 REM

i

1325 REM * % *
1338 REM * = CONVERSION SUBRTN¥
1335 REM * HI/LO OF MUMBER IN SECLOW*
1340 REM #* & SECHI. HEX OUTPUT IN *
1345 REM % HEXREPS.........44 sennas ¥
1358 REM

1355 REM

1360 TSECH=SECHI:SECHI-INT(SECHI/16)+1
tHEXREPS (1, 1) —HEXTABS (SECHI, SECHI)

1365 SECHI=(TSECH-(SECHI-1)#16)+1:HEKR
EEH(Z,Z):HEHTQB (SECHI,SECHI) : SECHI=TS
1376 TSECL=SECLOMW:SECLOW=INT(SECLOMW/16
;+1:HEHREPS(3.3):“EHTQB$(5ECLOH,SECLOH

1375 SECLOW=(TSECL-{SECLOM-1)%16)+1:HE
HREPS (4,4) “HEXTABS (SECLOMW, SECLOM) : SECL
DH:TSECh tRETURN

1388

1385 REM ¥H668086GO0H0HHOHEHON0HN0EEE0E
1398 REM * [I3(H *
1395 REM ¥ PROCESS (D) COMMAND TO *
1408 REM % DISPLAY FORMATTED DISK *
1405 REM ¥ DIRECTORY/FILE INFO.. *
i418 REM

1415 REM

1428 POKE DAUXZ,1:POKE DAUX1,185:REM *
¥ SET SECTOR 361 FOR READ

1425 SECNUM=361

1438 GﬂnPHICS a9 EOSHB SET5BR

1435 2 2

1:45 .uéﬁzéﬁﬂm

SEC

1458 7 :7 © (E&] RETURN + 0
0 CONT . ARGl

1455 INPUT QNS

1460 IF ANS="+" AND SECNUM{365 THEN 14

1465 ANS="":POKE FINLMB,®
Py IC OMMAND OR SECTOR NLUMEBEREH
1475 INPUT A
1480 IF AS="" THEN GOTO 1490
1485 IF ASC1,1)=""W" OR AS(1,1)=""C" THE
TR TMPROPER SCREEN CONDITIONKAGHSIAS
0 1470
1499 GOTO PROCINP+S

REM

1580 REM ¥EE06EE0O0GOEHHOODEDEHHERE0OHE

1585 REM * *
1510 REM * m (P) COMMAND TO ? *
1515 REM % THE SCREEN TO PRINTER.. ¥

1520 REM
1525 REM
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8 IF P) THEN 7?7 * Ml = S
':RETURN
1535 TRAP 1685:LPR L
40 27 ) PRINTING 5EREEN?'!':POKE B
ﬁCKGlD TURQ
1545 SCOND=PEEK (88) +PEEK (89) %256
1558 REM ¥*PRINT SCREEN TO PRINTER ¢
1555 FOR X=1 TO 19
1568 ARPT-1
1565 FOR Y=SCAND TO SCAND+39
1570 ASCARPT,ARPT) =CHRS C(ASC ("™ ") +PEEK
(Y))): TEHP QSC(Q$IQRPT ARPT))
1575 g THEN TEMP=TEMP-128:45
(ﬁﬂPTiﬁRPTl CHR MP2

1580 IXaRPT ARPTI < * OR as (ARPT, A
RPTI)>"Z" THEN A% CARPT,ARPTIZ=","

1585 ARPT=ARPT+1:MEKT Y

1598 IF A5(20,21)="DR" THEN GOTO 1608
1595 LPRINT AS:SCAND=SCAND+48:MEXT X

1608 POKE BACKGND,GREEN:TRAP ERTRAP:AS
=t 605UB SETDSK:RETURN

*
1625 REM * 0CESS (M) COMMAND TO *
1638 REM * MODIFY LINKS OF A FILE.. *

IHOHOHHEEHHOOHEHHORHORHOEO0

1658 IF AS="*" THEN GOTO PROCINP

1655 IF AS5(1,1)="5" THEN GOSUB HEXDEC
1668 GOSUB CKLIM

égaﬁ GOSUB HILO:GOSUB SETDSK:GOSUB DEC
1678 X=USRCENTLNIK)

1675 IF PEEK(ERRFLG) THEN GOTO 885
1688 12 " FINEENI : PEEK (FILNUMD ""@
T ‘ELTﬂR' ",(PEEK(TUPSEC)*ZSS!*‘EE

asPTR)
FCELIRIRREIRAE NTER NEM FILE (DEC OR HEX)
" INPUT A4S
%gsg%g AS="" THEN FIL=PEEK(FILNUM :60
1695 IF ASC1,1)="$" THEN GOSUB MEXDEC
1780 FIL=VAL (A$)
1785 POKE CFILMUM) ,FIL:? :2 *

v INPUT AS

1 ) €070 PROCINP

1715 IF 05(1 é)"“S" THEN GOSUB HMEXDEC
1?20 IF VaL(A3)=8 THEN SECNUM=@:G60TO 1

1725 GOSUB CKLIM
1730 GOSHB HILO:POKE (TOPSEC),SECHI:PO
KE CASPTR,SECLOM
173S K=HSR (NHLNK)
1748 7 ") 19 3 &
“:PE FILNUM ;™ s
; EK(TOPSEC)*ZSS)*PEEK(
1745 SEc.HﬂzPEEK(.ﬂﬂxl)fPEEK(DlUHI)‘ZS

WEITE JO DISk IF
DTO PROCINP

CHANGE S

1778 REM * EE%CESS (T) CONMAND TO *

1775 REM % TRACE THME SECTORS OF a *

1780 REM ¥ FILE FOR FILE INTEGRITY *

1785 REM

1790 REM

1795 IF (HELP) THEN GRAPNICS O:MELP=-O:
GOSUB SETSCRN

1800 ? ")INPUT FILE NUMBER (NEX OR PEC
:;:? )10 aR TO ABORT™; :INPUT

1885 IF AS(1,1)="X" THEN GOTO PROCINP

1818 IF asS(1, y1)="$" THEN GOSUS HE!DEC

1815 FIN=VAL (a$): STSEC-INT(FIN/8)+316

IF STSEC{(361 OR STSEC)>368 THEN 7 ™
":GOTO PROCINP

1820 RELFI-FIN-(INT(FIN/8)¥%8)

1825 IDH:(HELFI*!E)*EQ%‘%E
1838 7 "K) .

1835 K=USR(TRASEC,STSEC,IDX,FIN)

1840 IF PEEK(ERRFLG) THEN POKE ERRFLG,
@:POKE FINUMB,08:? :GOTO PROCINP
;ggg)SECLBH:PEEK(CGSFIR) :SECHI=PEEK(TO
1850 IF NOT PEEK(CNTIN) THEN POKE (FI
NUMB) ,8:G07T0 PROCINP

1855 % :?7 {3 TO CONTIN [RINT SCRN <RET
> TO STOP";:INPUT ANS

1860 IF ANS="" THEN POKE CNTIN,8:POKE
FINUMS,8:G0TO PROCIN

lggg IF ANS=vpw THEH GOSUB PPRINT:GOTO
1878 IF ANS{)>'"+" THEN POKE CNTIN,8:POK
E FINUMB,8:GOTO ERTRAP
1875 72 "K) SECTOR TRACE
1888 K=-USRI(TRA
1885 GOTO 1848

(CONT)

1898 REM
1895 REM MHHHHOUEHOHENGHENHONONIOON
1906 REM * *

1985 REM *PROCESS (ﬂ! COMMAND WHICH *
1910 REM *WILL RECOVER A FILE WHICH *
1915 REM ¥*HAS BEEN DELETED *

RE
IF (HELP) THEN GRAPHICS @:MELP=@:
EUSUB SETSCRN

1335 7 “'IHP T FILE MUMBER (HEX OR DEC
l“"s? )10 ﬂﬂmﬁ R [ TO ABORT"; : INPU

1940 IF ASC1,1)="X" THEN GOTO PROCINP

1945 IF ﬁS(l 1)="5" THEN GOSUB HEHDEC

1956 FIN-UAL (AS): STSEg ZINTC(FIN/8)+
STSEC(361 OR STSEC)368 THEN 7 "

":GOTO PROCINP

1955 RELFI-FIN- (INT(FIN/8)%8)

1960 IDX=(RELFI¥*16)+CASBUF

1965 7 "K) '

1978 POKE RECOVR

1375 K= "Sﬂ(TRﬁSEé,SFSEC IDK,FIN)

1386 IF PEEK(E!RFLG) THEN POKE ERRFLG,

@:POKE RECOVR,®:

1985 :gﬁ[ FIIHHB, :GOTO PROCINP

1995 REM ¥60G0EEO0EEEHEHEHHNHEEEOEEH
2000 REM ¥ *
2805 REM ¥PROCESS (S5) COMMAND WHICH *
2018 REM *ALLOWS USER TO CHANGE THE *
2815 REM ¥WORKING DISK DRIVE NUMBER *

FOHORREGHEEHHOOEROO0HEROOR0

2 ? ? =";:DRIVE:
L YTIR BRI TNPUT NEW DRIVE (i-4) BCFES LT
2845 IF AS=nw THEI oT0 Pl CINP

) [ F

OR X>4 THEN ? ")
*:60T0 PROCINP

CHECKSUM DATA
(See pgs. 7-10)

18 DATA 532,703,458,549,210 538,17
9,914 555,376,887,737,641 fs ci

85 pava 855, 15 5 :05 148, 236 40.1sl,
783,83, 2 ‘952$556 196, 4sz§scxz

168 pata 99,95,884,557,84,166,76,
445,181,335, 152,484,791 85, $616
235 DaTh 51.88,558,647,870,99,861,9,56

7 100,90.79:,1..,541 23,54-5
3ie pATA S549,551,84,322.598,212,91,95,
797,548,300, 101, 564,576,704 6384

5 DATA 572,185,118,698,738,386, 120,27
9 753,491 92,599, 9? 799, 356 6
468 DATA 595.307,101.257.51i 109 572,7
43,980,552,85,856,88,361.389.73087
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538 DATA 424,61,362,99,402,689,180,373
,395,365,994,374,111,514,621,5884
688 DATA 84,357,408,137,360,908,563,93,
366,426,847,509,367, 184,626 ,5329
665 DATA 187,373,668,817,628,661,612,3
84,86,240,89.559,771.812.845.,7644
735 paTa 565,98,188,704,918,950,688,99
1,728,677,415,8085, 964, 983,284, 9862
818 pATA 26,536,251,99,562,823,339,978
539,573,106,530, 364,685,652, 7663
885 DaTa 978,128.336,189,987.762,645,9
3,563,577,828,1,23,567,107,6696
958 DATA 658,444,958,166,775,385,533,4
92,471,648,84,189,76,285,310,6474
1825 DATA 363,208,792,279,796,756,7608,
155,5085,789,292,867,212,552,369, 7635
1180 paTa 824,915,225,436,724,741,195,
918,166,796 ,283,800, 264,673 ,15,7975
1175 paTa 989,733,296,456,964,185,508,
512,3368,541,25,284,801,459,361, 7504
1258 DATA 865,982,794,297,994,837,84,6
74,584,216,493,52,877,295,793,8837
1325 pATA 478,315.,9,793,329,796,299,53
6,426,321,191,292,809,777,722,7085
14088 DATA 949.829,795,298.964,91,61,81
8,269,786,780,811,945,326,698,9412
1475 Dava 931,587,348,891,306,797,568,
815,954,799,382,813,92,155,821,9691
1558 pafa 188,399, 488,825,456,851,286,
244,375,914,459,152,294, 811,801, 7521
1625 DATA 733,947,813,297,952,179,583,
434,715,624,566,467,171,583,587,8651
1708 DATA 389,455,178,582,39,443,613,3
34,577,125,246,311,889,505, 738, 6264
1775 DATA 784,942,821,3085,887,789,738,
575,239,679,425,775,387, 130,348, 8656
18506 DATA 68,764,584,898,816,291,562,7
54,308,825,358,238,203,398,811,7870
1925 DATA 314,797,229,727,591,236,695,
422,696,539,394,23%1,592,311,828, 7602
28600 DaTa 781,288,18,230,786,289,784,2
87,669,172,306,731,5261

Cross Reference of Disk Tool BASIC program

VaR LINE NUNBERS

BACKEND 133, &23, 7€3, 950, 1825, 10683, 1113, 1140,
1198, 1349, 1480

BLACK 1335, 625, 73, 1923, 1083

BORDER 133, 703, 999, 1083

BUFHI 133, a423

BUFLO 133, 420

BUFPTR 135

CASBUF 135, 884, 887, 1823, 1949

CASPTR 135, 893, 1480, 1730, 1740, 1843

CHAR 1840, &25, 7@53, 958, 1023, 1083

CHNBEBY 180, 1125

CKLIM 149, B2, 1660, 1723

CKROLH 180, 773

CEROLP 140, 770

cLioCS 140, 333

CNTIN 149, 1839, 1849, 1879

DAUX1 149, 418, B70, 1420, 1743

DAUXZ 140, 413, B70, 1428, 1743

DBYHI 1453, 433

pBYLO 145, 439

DCOMM 145, 4@3, 990, 1920

DECHEX 143, 869, 969, 1669

DUNIT 143, 409

ENTLNK 143, 1670

ERRFLS 143, 889, B85, 1009, 1003, 1919, 1029,

1673, 184@, 1980
ERTRAP 145, 323, 823, 1409, 1870

FILNUR
FINUME
GREEN
@SEC
HEXDEC
HILO
MESAGE
NHLNK
FCHANBE
FDIR
PHELP
FLUSMIN
FPHROD
PPRINT
PRECOVER

PROCLNFP

PSEC
PSET
PTRACE
PWRITE
RECOVR
RED
REDIR
SCROLL
SETDSK
SETSCRN
8TART
TOPSEC
TRASEC
TUurg
WFLAG
WHITE

YELLOW
DRIVE

HELF
SECHI
SECLOW

SECNUR

A

ANS

HEXREF®
HEXTAB®

n

LINBUF
N

1
TSECH
TSECL
SCAND

ARPT

TEHP

145, 900,

150, 1463,

139, 623,
139, a3,
139, 815,
139, 863,
139, 933,
139, 1733
13@¢, 783
138, 799
1939, 340,
138, 778,
153, aee
198, 735,
155, 803
195, a73,
8y0, 905,
1815, 1848
2050, 2033
155, 9@
155, 819
195, 7680,
158, 789
160, 1979,
149, 939
160, 1440
186, T40,
18, 330,
160, 899,
1e0, 873,
169, 893,
140, 1833,
165, 1549
185, 999,
163, 7903,

165, 1089,

235, 400,
2033, 2033
23a3, 730,
233, 4193,
1843

238, 10,
1843

235, a7rs,
e8&, 887,
18445, 1440
285, a73,
780, 7895,

1680, 1498, 1703, 17490

1848, 1838, 1840, 1878, 1983
785, 1923, 1149, 1198, 1609
1928

1659, 1493, 1719, 1818, 1943
ve@, 1685, 1730

1090

730
773

1845

s23, 753, 788, 7683, 883, 887,
1223, 1310, 1499, 1730, 1803,
, 1859, 186@,1948, 1950, 1983,

793

1989

1893

1600, 1563, 2033

819, 863, 1439, 1793, 1930
993

1680, 1730, 1740, 1843

1889, 1973
1020
930, 19685

1115

745, 880, 97¢, 1009, 100%,
765, 1338, 1793, 1939
=15, 878, 1368, 1363, 1730,
s15, a7e, 137e, 1373, 1730,

518, 998, SYe, 774, 773, 883,
ave, 893, 943, 1013, 1423,

, 172@, 1743

743, 730, 733, 760, 770, 773,
799, 793, 809, 805, 819, B19,

1105, 111¢, 1120, 1135, 1273, 1280, 1265,

1298, 1473,
1390, 1595

1480, 1483, 1370, 1373, 1380,
, 1600, 1545, 16390, 1633, 1483,

1690, 1693, 17909, 1703, 1710, 1713, 1728,
1800, 1803, 1810, 1813, 1933,1949, 1943,
1939, 2042, 204%, 2039

285, 9795,
1465, 1853

285, 885,
137@, 1373
285, 299,

335, 873,
1353, 1595

980, 983, 1030, 1455, 1460,
, 1860, 1843, 1870

890, B893, 963, 1349, 1343,
1360, 1363, 1379, 1375

933, 993, 1999, 1123, 1449,
, 1678, 1735, 1833, 188e,

1973, 20499, 2033
1129, 1123

1278, 1283

, 1293, 1303

1273, 1289, 1283, 12992, 1293, 1309

1340, 1383

1370, 1373

1343, 1363, 1393

1560, 1370, 1575, 198@, 1583

1363, 1370, 1383

1379, 1975
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FiL 1698, 1780, 1703

FIN 1813, 1820, 1833, 1990, 1995, 1973
8TSEC 1815, 1833, 1938, 1973

RELFI 1828, 1823, 1933, 1948

DX 1823, 1833, 1968, 1975

® OF VARIABLES= @2

Disk Tool Memory Map
(after fully loaded)

$FFFF
Basic code to Mem. top
10420 followed by O.S./hardware area $28B4MEMLO
10073 Free patch area for modifications $2759
Dsk Tool ML Code
7420 Area $1CFC

Pg. 7-1C contain DOS 2.0S
1792 FMS Code & Disk Drive Buffers 50700

1536 |Pg-6 Autorun.sys init. code & IRQ handler $0600
Pg. 4 & 5 not used by

Dsk Tool 047F

cassette buffer (128 bytes) is used $03F0

not used by Dsk Tool 1030C

Pg. 3 serial bus handler table is used $0300

Pg. 2 not used by Dsk Tool $0200

256 Pg. 1 stack area $0100
$CD and $CE are only Pg. 0

0 Locations used @

Constant Description List

DSKTOOL.PT2
ID NAME VAL DESCRIPTION
1 BACKGND 710 Background color register address (REGISTER 2)
BLACK 0 Color value for black
1  BORDER 712 Border color register address (REGISTER 4)
[BUFHI 773 Address of Disk buffer Pointer MSB
2
BUFLO 772 Address of Disk buffer Pointer LSB

BUFPTR 126 Value set to 126. Byte 126 of CASBUF contains the LSB of the next sector number
of the file being examined.

CASBUF 1021 Pointer to the start of the cassette buffer.

CASPTR CASBUF+CASPTR Points to the absolute address in CASBUEF of the LSB of the next sector
number for the current file.

1 CHAR 709 Character color register address (REGISTER 0)
*  CHNGBY 1729 Absolute address to beginning of Change Byte ML code.
CKLIM 475 Line number to Basic routine.
CKROLM 590 Line number to Basic routine.
CKROLP 550 Line number to Basic routine.
*  CLIOC4 9023 Absolute address to ML routine which sets up IOCB4 for ML output of messages etc.
*  CNTIN 8958 Absolute address to continue flag. Tells ML code if we are continuing a directory
dump or sector trace.
EDAUXI 778 Address to disk AUX value LSB.
3
DAUX2 779 Address to disk AUX value MSB.
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DBYHI
il

DBYLO

DCOMM

DECHEX
DUNIT

ENTLNK
ERRFLG

ERTRAP
*  FILNUM

*  FINUMB

GREEN
GSEC

HEXDEC
HILO
*  MESAGE

*  NWLNK
PCHANGE
PDIR
PHELP
PLUSMIN
PMOD
PPRINT
PRECOVER
PROCINP
PSEC
PSET
PTRACE
PWRITE

*  RECOVR

RED

*  REDIR
SCROLL
SETDSK
SETSCRN
START

*  TOPSEC

*  TRASEC
TURQ
*  WFLAG

WHITE
YELLOW

77

776
770

1360
769

8180
7550

625
7556

8179

214
82

1275
515
7430

8194
1085
1420
1190
865
1645
1530
1930
745
87
2030
1795
950
9077

64
7823
660
400
705
7420
7555

8224
186
7554

10
26

Address to disk byte count MSB.

Address to disk byte count LSB.

Address to disk command byte location. Commands used by DISK TOOL are PUT
SETOR with verify and GET SECTOR.

Line number to Basic routine.

Address to disk unit number. Location contains current drive being accessed.
Absolute address to the Change links ML code.

Absolute address to the error flag indicator in ML code.

Flag is set by ML code to indicate any errors.

Basic checks the flag to determine appropriate message.

Line number to Basic routine.

Absolute address to ML location. Location contains the file number to which the
current sector belongs.

Absolute address to ML location. Location contains the directory file number of a
file $0-$3F.

Value for the color green.

GET SECTOR disk command value.

Line number to Basic routine.

Line number to Basic routine.

Absolute address to ML code which displays items in CASBUF in HEX/ ATASCI
format.

Absolute address to ML code which changes links during a modify link operation.
Line number to Basic routine.

Line number to Basic routine.

Line number to Basic routine.

Line number to Basic routine.

Line number to Basic routine.

Line number to Basic routine.

Line number to Basic routine.

Line number to Basic routine.

Disk command value for a PUT SECTOR with verify.

Line number to Basic routine.

Line number to Basic routine.

Line number to Basic routine.

Absolute address in ML code of recover flag. Used by ML code to distinguish a

recover file from a trace file.

Value for the color red.

Absolute address in ML code to the read directory function.

Line number to Basic routine.

Line number to Basic routine.

Line number to Basic routine.

Absolute address to the start of DISK TOOL ML code.

Absolute address to ML location. Location contains the MSB of the sector number
currently being examined.

Absolute address to the start of the TRACE SECTOR ML code.

Value for the color turquoise.

Absolute address to ML Write flag location. Informs the ML code if the next opera-
tion is a read or write. 1=write

Value for the color white.

Value for the color yellow.

[ || AT T S e s e e S ey S T e et i TS e S S SRS

ID EXPLANATIONS

1= References hold true for Graphics 0. Other modes have different meanings. If confusion exists, see color register
assignment table in the ATARI BASIC Reference Manual.
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2= These locations point to an area in memory where we want the data on a disk sector to be placed after aread. Ona
disk write, these locations point to the area of memory which contains the data to be written. Disk Tool sets these
pointers to the cassette buffer since it is free when using the disk drive.

3= Locations contain sector number (LSB/MSB format) of sector to read or write.

4= Locations contain number of bytes (LSB/MSB format) to be read or written.

*= Point to absolute locations in the ML code. In most cases the Basic constant name is the same as the label name in

the assembly source code. Exceptions are CNTIN for CONTIN and NWLNK for NEWLNK due to BASIC not
accepting. CONTIN and NEWLNK. I could have used the LET statement but...NAAHH!!!

ARPT
DRIVE
FIL
FIN
HELP

IDX
LINBUF
RELFI
SCAND
SECHI
SECLOW
SECNUM
STSEC
TEMP
TSECH
TSECL

X

Y

NAME
A$

ANS$
HEXREP$
HEXTAB$

VARIABLE DESCRIPTION LIST

Pointer to each item in A$

Current Disk Drive being used.

Temporary file number variable.

File number input for TRACE or RECOVER.

Help flag. 1=Help menu is up. 0=Help menu not up. Prevents printing the help screen since it
is in the wrong graphics mode for the Print routine.
Absolute index to start of file entry in CASBUFE.

Pointer to A$ string in memory.

Relative file number of an entry in the directory.

Pointer to address of the start of the screen.

Hi byte of SECNUM.

Low byte of SECNUM.

Current sector number being read or written.

Directory start sector number of file being requested.
Value of ASCII character on the screen.

Temporary value of SECHI for DEC-HEX conversion.
Temporary value of SECLOW for DEC-HEX conversion.
MISC variable.

MISC variable.

STRING CONSTANT LIST

DESCRIPTION
Input for COMMANDS, NUMBERS (HEX or DECIMAL) and CHANGE BYTE line.

Input string for various answers to prompts.
String which holds the hex value of a converted decimal value.

Table of hex string values used by the DEC-HEX routine to convert a decimal number string to it’s
hex equivalent.
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HOME ENERGY
CONSUMPTION ANALYSIS

16K Cassette 32K Disk

by Joe E. Harb, Jr.

“Thermowatts” and "Kilowatts”” are ATARI
BASIC programs which require 16K RAM with cas-
sette and 32K RAM with disk. ““Thermowatts”
analyzes yearly, monthly, and daily natural gas and
electricity consumption and cost for homes which
use both utilities. “Kilowatts’’ provides similar anal-
ysis for all-electric homes.

When we moved into our present house several
years ago, | planned to make a number of energy con-
servation modifications to the house. [ decided that |
would like to use my ATARI 800 to determine what
impact those modifications had on our energy con-
sumption and costs. That led to the writing of “Kilo-
watts” which 1 subsequently rewrote as ““Thermo-
watts,” using natural gas data which [ still had on
hand from my previous house. Both programs make
provisions for yearly and monthly temperature fluc-
tuations. Statistics generated by both programs can
be displayed on the screen or printed to a line print-
er.
Monthly and yearly temperature variations are
taken into consideration by analyzing kilowatt/
therm consumption per cooling/heating degree day,
as appropriate. A heating degree day is each degree
that the average temperature drops below 65 degrees
F on a given day. A cooling degree day is each degree
above 65 degrees F. The total number of cooling and
heating degree days in each month can be obtained
from your local weather bureau (National Oceanic
and Atmospheric Administration — NOAA). Our
local NOAA office at Baltimore Washington Inter-
national Airport kindly provided me with several
years of monthly degree day information over the
telephone.

In a given month, a minimum of 100 cooling
degree days is required before the programs will cal-
culate cooling degree day consumption for that
month. A minimum of 200 heating degree days is
required for heating degree day analysis. This was
done because in months when the number of heating
or cooling days is below the threshold, energy use for

heating or cooling is so low that the data becomes
heavily biased by other energy use. This bias makes it
seem that consumption per degree day is abnormally
high. To change the threshold for cooling degree
days, change the value of MINCD in line 100 of
Kilowatts and 110 of Thermowatts. To change the
threshold of heating degree days, change the value of
MINHD on the same line.

In order to further minimize distortion by elec-
tricity consumption for uses other than heating and
cooling, both programs subtract 400 kilowatts from
each month’s total electricity use before computing
consumption per degree day. (This subtraction is not
performed in computing any other statistics.) The
variable used in the subtraction is FCTR, also in Line
100/110. It can be changed if you feel your non-
heating/cooling electricity use is higher or lower.

All REM statements can be eliminated from both
programs without requiring any line number
changes. Additionally, if you feel the explanation of
DATA statements given in the following paragraph is
adequate, you can eliminate the instruction sub-
routine (Lines 6999-7190 in both programs, 2050 in
“Kilowatts,” and 2090 in “Thermowatts’). If you
do not have a printer, you can eliminate the printer
subroutines (Lines 2040 and 5999-6880 in “Kilo-
watts” and 2040, 2080 and 5999-6860in “‘Thermo-
watts’’ ).

One DATA line is required for each month of
data. DATA lines must be numbered in increments
of 1, beginning with Line 1000, i.e.,

1000 DpATA JAN,79,1329,29,56.10,30,29.88,984,0
1881 DATA FEB,79,1426,28,60.44,32,31.44,11088,0
18082 DATA MAR,79,520,31,50.98,11,20.33,520,15

DATA statements must contain: month (first three
letters); year (last two digits); number of kilowatts
used; number of days in billing period; cost of elec-
tricity (paid on time and including fuel surcharge);
number of therms; cost of natural gas; heating degree
days; and cooling degree days. The number of
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therms and cost of natural gas are not used in "Kilo-
watts.” All of the required information except heat-
ing and cooling degree days can be obtained from
utility bills. As explained above, the information on
heating and cooling degree days can be obtained
from your local NOAA office.

If you have been looking for a relatively quick and
easy way of neatly aligning columns of figures, par-
ticularly those with decimal fractions, you might
want to consider using the technique | employed in
several subroutines of both programs, for example in
Lines 3170-3190. It can be done in four easy steps:

1. Decide the rightmost column for displaying a
particular set of figures. Then add 1 to that value. In
subroutine 3000, I wanted the last digit of the vari-
able X to be printed in column 11. [ then added 1 to
that number, for a total of 12. If you are aligning
figures with decimal fractions, use the column where
the decimal point is to be printed, and do notadd 1.

2. Measure the length of the variable by convert-
ing it to a string and using the LEN function. In Line
3170, LEN(STR$(INT(X))) means calculate the
length (LEN) of the variable X after converting it to
an integer (INT) and then to a string (STR$). The
variable must be converted to a string because the
LEN function can only measure the length of string
variables. For this measurement, it is important to
convert a numeric variable to an integer when the
variable includes a decimal fraction. This is neces-
sary because the ATARI eliminates final zeros after
the decimal point. Thus, 3.50 is displayed 3.5. Con-
sequently, if you wished to align the numbers 3.5 and
4.27 and if you measured the whole length of the
variable, the columnar alignment of the numbers
would be:

35
4.27

3.Pick a variable name for the column where
printing of the display variable is to begin. (I used
CL1 in the example.) Then, use the algorithm in this
paragraph to calculate the column where printing is
to begin. The algorithm subtracts the length of the
integer portion of the string from the value calcu-
lated in step 1. In other words, the column where
printing is to begin equals the length of the integer
portion of the variable subtracted from the column
where printing is to end. That is expressed in BASIC
as CL1=12-LEN(STR$(INT(X))). This means that
the first digit of the variable X will be displayed at
screen column 12 minus the length of the integer X.

4. Position the cursor at the column and row
where printing is to begin. This is done with the
POSITION statement. In Line 3180, the cursor is
positioned at column CLI1,row PEEK(84).
PEEK(84) is the memory location of the current
cursor row. Finally, use the PRINT statement to dis-
play the variable on the screen. Once you get used to
this process, it can be done fairly fast. Of course, it

can be further simplified by performing the whole
operation at one time:

POSITION 12-LEMCSTRS (CINT(XK))),PEEK(84):7K

In “Thermowatts,” each of the subroutines for the
menu options does double duty. Each subroutine
computes either gas or electricity statistics, depend-
ing on what is requested. The software accomplishes
this by setting the variable T toa 0" ora 1"’ during
menu selection. A “0” indicates that electricity data
is to be processed, and a ‘1" indicates natural gas
data. Each subroutine has statements which check
the value of T and then select the appropriate data or
print the proper column headings. For instance, in
Lines 3120-3130, if T=0, the variable DD (degree
days) = CD (cooling degree days) because electric-
ity powers air conditioning equipment. If T=1,
DD=HD (heating degree days) because natural gas
provides heat.

During operation of these programs, do not
depress the return key at any time when responding
to a screen prompt. Simply type the letter(s) or
numbers desired for input. The GET statement will
determine which key(s) you depressed. In order to
access the keyboard, a channel to the keyboard was
opened in Line 70.

Variables used in Kilowatts and Thermowatts.

A: Used with GET to determine last key depressed
on keyboard.

A1$: Used only in gas and electricity program.
Represents variations of the words ‘‘therm” or
“kilowatts’ in column headings on screen or printer.
Allows one subroutine to print headings for gas or
electricity.

ANET: Used to represent electricty cost (NET) or
gas cost (GNET) whenever single subroutine must
calculate either gas or electricity statistics.

AVG: Per kilowatt or per therm cost.

B: Use with A when more than one key input from
keyboard is required.

C: Used with A & B when three-key input
required from keyboard.

CAVG: Average monthly consumption of
kilowatts per degree day. Used only in subroutine
6000 of Kilowatts. See explanation under CDAVG.

CD: Cooling degree days in a given month.

CDAVG: Average annual consumption of
kilowatts per cooling degree day. Used only in sub-
routine 6000 of Kilowatts because both cooling and
heating degree day information are analyzed and
printed at the same time. In Thermowatts, this is not
necessary because there is so much data that separate
printouts are required for cooling and heating degree

day consumption. Consequently, a single variable
DDAVG can perform double duty.

CDDIV: Total number of Kilowatts used when

computing annual average consumption of Kilowatts
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per cooling degree day. Used only in subroutine
6000 of Kilowatts. See explanation under CDAVG.

CDTOT: Total number of cooling days per annum.
Used only in subroutine 6000 of Kilowatts. See
explanation under CDAVG.

CL1: (Column 1); Column where printing of spe-
cified data begins. Used to right-justify screen
display.

CL2: (Column 2); Used with CL1 when more
than 1 column cannot be right-justified in some
other way.

CL3: (Column 3); Used with CL1 and CL2 when
more than two columns cannot be right-justified in
some other way.

CL4: (Column 4); Used with CL1, CL2 and CL3
when more than three columns cannot be right-
justified in some other way.

COST: Total annual cost of gas or electricity.

DAYS: Number of days during billing period.

DD: Used to represent either cooling or heating
degree days in subroutines where either can be used.

DDAVG: Average annual use of Kilowatts or
therms per cooling or heating degree day.

DDNS$: Used in subroutines 3000, 5000, and 6000
to represent words “HEAT” or “COOL” in column
headings, depending on whether user has requested
cooling or heating degree day information.

DDT: Total number of heating/cooling degree
days in a given year.

DIV: Total number of energy units used when
computing annual average consumption per degree
day. Used in subroutine 5000 of Thermowatts and
subroutines 5000 and 6000 of Kilowatts.

FCTR: Estimated minimum amount of electricity
used monthly for uses other than heating or cooling.
Subtracted from UNITS before computing con-
sumption per degree day. Can be raised or lowered if
estimated minimum is different.

GNET: Cost of gas without late charge.

GUNITS: Therms of gas used during billing
period.

HAVG: Average monthly consumption of
kilowatts per heating degree day. Used only in sub-
routine 600 of Kilowatts. See explanation under
CDAVG.

HDDIV: Total number of kilowatts used when
computing average annual consumption of kilowatts
per heating degree day. Used only in subroutine 600
of Kilowatts. See explanation under CDAVG.

HDTOT: Total number of heating degree days per
annum. Used only in subroutine 6000 of Kilowatts.
See explanation of under CDAVG.

HIYR: High year in data base.

HL: No. of lines to be printed on each page.

K$: Month for which data requested in menu
options A, B, E, and F.

KPD: Average number of kilowatts or therms per
degree day.

KPD$: Used to represent either variable KPD or
letters ‘““N/A” when printing out results of
kilowatts/therms per degree day computation.

LINE: Last line of DATA.

LOYR: Lowest year of data in data base

M$: Month of data contained in DATA line.

MINCD: Minimum number of cooling degree
days necessary for computing electricity consump-
tion per cooling degree day.

MINHD: Minimum number of heating degree
days necessary for computing gas/electricty
consumption per degree day.

NET: Cost of electricity without late charge.

NR: Used to calculate number of months in data
base.

PRNT$: One PRNT$ string is created for each line
of data to be printed with the line printer in sub-
routine 6000. Allows data to be aligned easily in
columns without using TAB functions which vary
from printer to printer.

R$: Represents month in subroutine 6460/6570
to compare same month of different years.

SET: Sets flag when high line of page print reached
during loop.

T: A flag. In Thermowatts, it is set during menu
selection. It is used later in subroutines to identify
whether gas or electricity data is to be processed. In
Kilowatts, it is set at beginning of subroutines 3000
and 5000 to identify whether user has requested
information on consumption per cooling or heating
degree day. This is unnecessary in Thermowatts
because the choice of desired information is implied
by menu selection of electricty or natural gas data.

TIME: Last line printed on printer.

UNITS: Kilowatts used during billing period.

UP: Average daily kilowatt or therm consump-
tion.

USE: Total annual consumption of gas or
electricity.

Y: Year of data on DATA line.

YR: Year of data being processed.

Z: Index variable for loops, i.e., keeps track of no.
of times loop has occurred. O

Thermowatts
i8 7 "K":POKE 82,8
2R 2 " ' THERMOMATTS™
38 7 GA5 & ELECTRICITY"
48 7 = ANALYSIS PROGRAM':7
58 7 BY JOE HARB'":?

68 ? :? “DURING OPERATION OF THIS PROG
RAM, DO NOTDEPRESS RETURN KEY AFTER TY
PING ONSMERS TO PROMPTS™

78 OPEN 181,4,8,"K:":REM OPEN KEYBOARD
TO GET INMPUTS WHEM GET STATEMENT IS US
ED THROLUGHOUT PROGRAM

88 2 :7 “DEPRESS ANY KEY TO COMTINUE."
"GET #1,0:7 K"

108 DIM A15(9) azscsx,ogu914).us:x),:s
€33 ,KPDS (6) , PRNTS (65) , RS (3)

110 MINCD=100:MINHD=2008:FCTR=480:REM M
INCD=MINIMNUM COOLING DAYS MECESSARY FO
RCOMPUTATTION
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128 REM ai15 & 425 ARE USED TO PRINT va

RIATIONS OF THE WORDS KWATTS OR THERMS
50 ONE SUBROUTINE CAN BE USED FOR

138 REM ELECTRICITY OR GAS COMPUTATION

280 REN CALCULATE: TOTAL MONTHS OF DAT

O (NR); LOW YEGR OF DATA (LOYR); aAND H

IGH YEAR OF DATA (HIYR)

218 WR-8

228 READ M5,V,UNITS,DAYS,NET,GUNITS,GN

ET,HD,CD

238 REM MS= MONTH, Y=YEAR, UNTITS=KILOWA

TTS USED & GUNITS=GAS THERM USED IN BI

LLING PERIOD

1822 Dava
,620,0
1823 pava
908,808
1824 DATA
(1145,8
1899 pDarta

NOV,808,690,33,30.21,33,27.64
DEC,88,770,31,33.04,41,34.49
JaM,81,642,28,28.85,58,53.37
END,999,0,0,0,0,0,0,8

1999 REM MENU SUBROUTINE
28088 7 ""THIS PROGRAM ALLOWS THE FOLLOW

248 REM DAYS-NR. OF DAYS IN BILLING PE

RIOD

258 REM NET=COST OF ELECTRICITY WHEN B
ILL PAID ON TIME, GNET=COST OF GaAS PaI

D ON TIME

268 REM CALCULATE WNR. OF MONTHS OF INF

0 IN DavTa

BASE(NR), HIGH YEAR OF DavTa(

HIYR), & LOW YFAR OF DATAC(LOYR)
278 LOYR=Y:RESTORF
288 READ Hs Y,UNITS,DOYS,NET,GUNITS,GN

ET,HD,CD

290 IF MS="END" THEN RESTORE :60TO 268

180 NR=NR+1:HIYRZ=Y

Ii8 GOTD 286

498 REM SUBROUTINE TO0 GET INPUT FOR ME
NU OPTIONS o, B, E, F; THEN CLEAR TNPU
T QUESTTIONS FROM SCREEN TO aLLOM

499 REM DISPLAY OF aADDITIONAL DavTa

588 7 "TYPE FIRST THREE LETTERS OF MON

TH vou
#1,C

MANT . ":GET 21 ,0:GET 221 ,B:6ET

518 REM NEXT LINE COMUERTS aATascI vall
ES TYPED ON KEVBOARD TO A STRING

5728 KS=CHRS(A) :KSILEN(KS) +1)=CHRS (B) : K
SCLEN(KS)+1)=CHRS(C) :GNSIUB S3IB:RETURN
538 POKE 84,PEEK(84)-2:FOR 7=8 TO 1:7

":NEXT Z:REM 319 SPACFEsS
548 POKE 84 ,PEEK(84)-2:RETURN

1888 Dava
984 ,0
1881 oavTa

i8a4 pava

75,72
1885 pava
,6,183
1886 pava
, 2,348
1887 pava
, 341

1883 pava
6,272,145
1869 pata
311,28
feia’ parva
,425,1
1811 pata
,757,8
1812 pava

,962,0
1813 pava
967,08

iet4 pava

JAN,79,624,16,26.208,51,36.18
FEB,79,6082,31,25.98,60,42.40
MAR,79,536,29,21.65,55,48.61
QPR,79,454,30,19.86,49,35.20
Mav,79,527,32,27.91,48,31.55
JUN,79,768,29,38.46,33,22.75
JuL,79,1281,30,55.65,16,9.84
alG,79,691,29,36.45,8,8.50,3
SEP,79,1242,32,52.16,12,14.2
0cv,79,571,38,24.43,20,20.11
NOV,79,686,32,27.92,32,25.67
DEC,79,688,31,26.75,49,48.83
Jan,80,619,28,24.45,53,38.88
FEB,80,527,32,20.97,57,45.98
MAR,80,520,29,21.41,50,41.89

23,
is15 ' pata apPr,88,521,30,24.64,39,23.85
273,80
1016 DaTa mMav,80,591,32,34.82,22,18.97
74,97
ie17 oara JUN,80,739,29,37.98,16,10,49
ieis pava JuL,89,1603,368,98.70,11,7.43
8,415
ieis pata auG,8e8,838,29,53.52,8,6.66,0
431
1828 pava SEP,8@,1538,32,74.26,15,18.7
7,260,245
1921 0ava 0CT,80,589,30,30.45,28,22.84

ING SELECTIONS:":?

2818 7 * f. TOoTaL HOITHLV AND AVER
AGE DATLY KILOH&TT use"

2826 7 B. TOTAL MONTHLY AND AVER
AGE DATLY KYLOMATT CoOST"™

2838 7 » C. TOTAL ANNUAL KILOWATT
USE aND cosT™

28640 7 ™ D. PRINTOUT OF aLL ELECTR
ICal USE Dava"

2858 7 E. TOTAL MONTHLY AND AVER
AGE DAJILY GAS THERN USE"™

2868 7 ™ F. TOTAL MOMTHLY AND AUVER
AGE DATLY THERM COST"™

287 7 " G. TOTAL aNNUaL THERM USE
AND COST™

2888 7 © H. PRINTOUT OF alLL Gas US
E DaATaA"

2898 7 I. DATA INPUT INSTRUCTION

s'l

2188 2 » J. EXIT PROGRAM"

2118 REM GET IS USED TO DETERMINE LETY
ER TYPED ON KEY BOARD; 0=ATASCI VALUE
OF LETTER TYPED

2128 2 “TYPE LETTER OF OPTION YOU MWANT
YIGET #1,0:7 YKY

21308 T=8:IF A=65 THEN 3I808:REM T IS FL
A6 TO0 TELL LATER SUBROUTINES WHETHER G
A5 OR ELECTRICITY ANALYSIS REQUESTED
2148 IF A=66 THEN 46886

72158 IF A=67 THEN 5080

2168 IF A=68 THEN OPEW 14 “P-"-GuT
0 6000:REM OPEN CHANNEL 16 ﬁniu
2178 T=1:IF A=69 THEN 3008

2180 IF A=78 THEWN 4088

2198 IF Aa=71 THEN 5088

2208 IF =72 THEW OPEN #4,8,0,"P:":GOT
0 60888

2218 IF A=73 THEN 70860

2228 IF A=74 THEN POKE 82,2:END

2339 REM SUBROUTINE FOR MENU OPTIONS 4

3aen GOSUB 568
38168 IF T=6 THEN DDNS5S="COOL":01S5="'KWl

38208 IF T=1 THEM DDNS="HEAT":015="THER

wl

3938 2 » aveG TOTAL
QUG ";A15:REM 1S SPACES BEFORE 0VUG
3048 2 TOTAL DATILY  *;DDNS;
" "5 El|

3850 2 “:a15;" ";a15;" DGR
EE  PER ";DDNS

3060 7 “MONTH  USE USE pavys

DGREE DAV"

3870 FOR Z=1 TO NR

3880 READ MS,Y,UNITS,DAYS,NET,GUNITS,G
NET,HD,CD

3898 IF MS(OKS THEN 3268

3100 X=UNITS:IF T=1 THEN X=GUNITS

3110 UP=INT (1888%X/DAYS) /1880 :REM COMP
UTE UNITS PER DAY AND LIMIT DECIMAL PL
ACES DISPLAYED

i;ggsgr T=8 THEW DD=CD:IF CD)MINCD THE
3130 IF T=1 Tueu no HD:IF HD)MINHD THE
N FCTR=8:6QT0

3146 IF CD _ullco on HD (=MINHD THEN KP
DS="'N/Q":GOTO 3170

3150 KPD=INT(1888%(X-FCTR)/ ((DD/30)*DA
¥5)) /1880 :KPDS=STRS (KPD) : REM COMPUTE Ul

NITS PER DEGREE DAY

3160 REM LINES 3170-3196 ALIGN AND PRI

NT  SCREEN DISPLAY

3170 CL1=12-LEMCSTRS CINTCX))) :CL2=17-L
ENCSTRS CINT CUIP))) :CL3I=27-LENC(STRS (DD))
:CLA=3IZ-LEN(STRS CINT (KPD)))

3180 7 MS5;™ *:y:" ::pPOSITION CL1,PEE

K(84):7 X::po51fTom &02,PEEK(84Y:7 UP;
tPOSITION CL3,PEEK(84):? DD;
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3198 POSITION CL4,PEEK(84):7 KPDS

32688 NEXT Z:RESTORE

3218 7 :7? "DO YOU WANT TO LOOK a7 ANOTY
HER MONTH? TYPE Y OR N.":GET 11,4
3228 IF A=89 THEN GOSUB 538:GO0S5UB 508:
GOTO 38780

3238 7 "R'":G0T0 2888

3292 REM SUBROUTINE FOR MENU OPTIONS B
4880 GOSUB 588

4818 7 "MONTH TOTAL TOTAL UNTT"
:328 A15="KMU ":IF T=1 THEM Q1S5="THER
4838 7 * ), & B cos7T cos

T":REM 9 SPACES BEFORE a1$
4840 FOR 7=1 TO NR
4850 READ MS$,Y,UNITS,DAYS,MET,GUNITS,G
NET,HD,CD
4068 IF MS{OKS THENM 4110
4870 X-UNITS5:ANET=NET:IF T=1 THEN X=GU
NITS:ANET=GNET
4880 AVG-INT (10000 (ANET/X))/18088:REM
CALCULATE COST PER_UNIT
4090 CLI=13-LENC(STRS(X)) :CL2=19-LEN(ST
RstlﬂT(ﬁIET))l

7 MM ";V;:POSITION CL1,PEEK(84)
'9 ﬂ'“ “"POSITIOI cL2, PEEK (84) :7 AN
ET;:POSITION 25,PEEK(84):7 AVUG
4110 NEKT Z:RESTORE :?
4170 ? :7 "DO _VYOU HWANT TO LOOK AT ANOT
HER MONTH? TYPE Y OR N.":GET #1,4
4130 IF A=89 THEN GOSUB 538:605UB 568:
GOTOD 4840
4148 7 "K'":GOTO 26680
4999 REM SUBROUTINE FOR MENU OPTIONS C

5680 IF T=8 THEN DDNS='"'COOL":015="KMAT

5810 IF T=1 THEN DDNS="HEFAT":015="THER

M5 :FCTR=8

5828 YR=LOYR

5838 7 “.DDNS ;"
OUG ":;a15:REM 22 SPACES BEFonE DDNS

5848 * 3 B LD REE

PER DPGREE':REM 9 SPOCES BEFORE DGIEE

2350 ? “YEAR USED Cos7T pays D

5860 USE=8:COS57T=8:DDT=0:DIV=A

5870 FOR Z-1 YO NR

S880 READ MS,Y,UNITS,DAYS,NET,GUNITS,G

MET,HD,CD

5898 H-UNITS:AMET=NET:IF T=1 THEN X=GU

NITS:ANET=GNET

5188 IF Y{YR THEN 5150

5118 IF T=@ THEN DD=CD:IF CD<{=MINCD TH

EN DD=8:G0T0 51486

5128 IF T=1 THEN DD=HD:IF HD{=MINHD TH

EN DD=0:G0T0 5148

5130 DDY=DDT+DD:DIV=-DIV+X-FCTR

5140 USEZUSE4X:COST=COSTH+ANET

5158 NEXT Z:RESTORE

5160 DDAVG=8:IF DDT>8 THEN DDAVG-INT(1

880%DIV/DDT) /160886

5170 CLI-11-LEN(STRSCUSE)) :CL2=17-LEN(

STRSCINTICOSTI)):CLI=26-LEN(STRS(DDT))

:CLA=3IA-LENC(STRS CINT(DDAVG)))

5188 7 YR+1900; :POSITION CL1,PEEK(84):

? USE;:POSITION CL2,PEEK(84):7 COST;

51906 POSITIBH CL3I,PEEK(84):7 DDY;:PBSI

TION CL4,PEEK({84):7 DDAVG

5260 YR= Vﬂ+1 IF YR{HIYR+1 THEN 5868

5210 ? "“DEPRESS ONY KEY TO RETURN TO M

ENU.":GET 11,4

5228 7 "R":GOT0 7860

5999 REM SUBROUTINE FOR MENU OPTIONS D

& H FOR (LINE PRINTER)

68080 TIME=8:SET=0:7 “TYPE MUMBER OF LI

NES PER PAGE TO BE PRINTED":GET 21

JAIGET 81 ,B:HL=((A-48)%10) + (B—-48)

6810 LPRIIT CHRS(27) :CHRS (56) :REM DISA

:hs EPSON PRINTER "EMD OF PAPER" FUNCT

6820 A15="KMATTS":DDNS="COOL":IF T=1 T

HEN A1S5="THERMS":DDNS="HEAT":FCTR=8

6830 7 n4;:" T

ETGL AVUG":REM 26 SPACES BEFORE T0T7To

6048 7 n4:" "
'Doug'" “:015:REM 26 SPACES BEFORE
DDN

68560 7 114;" a5t TO0TAL

DEGREE PER":REM 9 SPACES BEFORE a1$

6866 7 n4;"YEAR USED cCosT ]

ays DGR DAY":LPRINT

6870 TIMEZTIME+S:YR-LOYR
6888 USE=@:COST=0:DDT=0:DIV=0
6890 PRNTS="

":REM 65 SPACES

6108 FOR Z=1 TO NR:REM CALCULATE ANNUAQ
L CONSUMPTION AND COST

6118 READ MS,Y,UNITS,DAYS,MET,GUNITS,G
NET,HD,CD

6128 X-UNITS:ANET=NET:IF T=1 THEN X=6GU
NITS:ANET-GNET

6138 IF Y{>YR THEN 61880

6148 IF T=8 THEW DD=CD:IF CD{=MINCD TH
EN DD=8:60T7T0 6178

6158 IF T=1 THEN DD=HD:IF HD{(=MINHD TH
EN DD=0:G60T0 6176

6160 DDT=DDT+DD:DIV=DIVH+X-FCTR
6178 USEZUSE+XK:COST=COSTHANET
6180 NEXT Z:RESTORE
6190 DDAVG=8:IF DDT>8 THEN DDAVG=INT(1
a8xpIV/DDT) /108
g%g? PRNTSC11-LENCSTRS (USE)) , 123 =5TRS(
6210 PRNTS(18-LEN(STRSC(INTC(COST))) ,21)
=STRS (COST)

gg%? PRNTS (28-LENC(STRS(DDT)) ,38I=STRS(
6238 PRNTS(II-LEN(STRSC(INT(DDAVG))) ,36
J=STRS (DDAVG)

6240 7 N4 ;YR+1900;PRNTS: TIME-TIME+1
6258 YR=YR+1:IF YR{HIYR+1 THEN 6088
6260 LPRINT :TIME-TIME+1

6399 REM CALCULATE AND PRINT MONTHLY
DATA. SUBROUTINE 6418 PRINTS COLUMN
HEADINS ON EACH SHEET OF PAPER
6400 GOSUB 64108:GOTO0 6470

6418 A1S5="KWATT":DDNS="'COOL":IF T=1 TH
EN A1S="THERM ' :DDNS="HEAT"

6420 PRINT 124;"

15 :REM
51 SPACES BEFORE ai$
6430 PRINT 234 ;"'MONTH DAILY MONTHL
TOTAL cCosT ":DDNS;" PER"™
6440 PRINT f14;" "'ﬁlS'" oot
S HﬂlTHL? PER DEEREE DEGREE
"“":REM 9 SPACES BEFORE ai$
6450 PRINT ft4;* UsE UsSE
COST “'015'" DayYs DAY :TIM
E-TIME+4:REM 9 5PﬁCE5 BEFORE USE
64680 RETURN
6470 RS="JAN"':GOSUB 6608
6480 R5="FEB":G0S5UB 6688
654908 RS-"MAR":G0SUB 6688
6500 RS="APR":60S5UB 6688
6510 RS-"MAY":G60SUB 6688
65208 RS="JUN":G0SUB 6688
6538 RS="JUL":GOSUB 6688
6540 RS="alG":G0SUB 6600
6558 RS="SEP":G0SUB 6688
6560 R5="0CT":GO0SUB 6686
65780 RS="NOV":G0SUB 6580
6580 RS5="DEC":60S5UB
6598 CLOSE 14:7 "!"-EOTB 2800
6680 FOR Z=1 TO NR
6618 PRNTS="

66720 READ MS,Y,UNITS,DAYS,MET,GUNITS,G
NET,HD,CD

6636 IF M5{)RS THEN 6888

6640 N-UNITS:AMET=NET:IF T=1 THEN X=6GU
NITS:ANET=NET

66508 UP-INT(ie0x(X/DaYS))/ /186

6660 AUG-INT(1000%(ANET/X)) /1888

6670 IF T=6 THEW DD=CD:IF CD>=MINCD TH
EN 6708

6680 IF T=1 THEN DD=HD:IF HD)>=MINHD TH
EN 6708

66908 IF CD{MINCD OR HD{MINHD THEN KPD=
0:607T0 6710
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6780 KPD:I“?(IODB‘IH'FCTR)/((DDIIG)*QQ
¥53)/10888 :KPDS=STRS (KP

g:lﬂ PRNTS (6- LE.(STRS(IIY(UP))) 8)=5TR
67280 PRNTS(17-LEN(STRS (X)), 16)=STRS (X)
6730 PRNTS (25— LEH(STHQ(I'T(OHET))) 273
=STRS (ANET)

6740 PRNTS(I1-LENC(STRSCINTCAVG) D) ,34)=
STRS (AVG)

67508 PRNTS(41-LENCSTRS(DD}) ,48)=STRS(D

D)

6768 IF KPD=8 THEN PRNTS5(49,51)="N/Q":
GOTOD 6788

67780 PRNTS(48-LENC(STRSCINTI(KPD))) ,S1)=
STRS (KPD)

6780 PRINT M4;MS5;" *;Y;PRNTS

6790 TIME-TIME+1:IF TIME=-HL THEN SET=1
6808 NEXT Z:RESTORE

6818 IF SET=8 THEN 6858

6828 IF RS="DEC" THEN 6868

6838 ? "INSERT ANOTHER SHEET OF PﬁPEﬂ.
THEN DEPRESS ANY KEY.":GET 1

6840 TIME-B:SET=8:G605UB 6418

68560 LPRINT :TIME-TIME+1:IF TIMEZHL TH
EN 6328

6860 RETURN

6999 REM INSTRUCTIONS FOR PREPARING D&
T LINES

7888 ? "R":LINE-NR+999

7818 7 "FOR EACH MONTH OF DATA YOU HAV

E, You MUST TYPE ONE DATA LINE.":?
70280 7 “THE FIRST DATA LINE MUST BE WU

MBERED 1888"

7838 ? "AQFTER THAT, EACH DATA LINE MUS
T BE NUMBERED ONE HIGHER THAN THE
LAST, FOR™

7848 7 "EXAMPLE 1880 MUST BE FOLLOMED

BY 1861, 1e82, 1803, 1084, ETC.":7?

7858 7 “DEPRESS ANY KEY WMHEN READY FOR
NEXRT INSTRUCTIONS.":GET #21,4

Z.ﬁﬂ ? “REQUIRED FORMAT FOR DATA LINE:

7876 ? "1088 DATA OCT,82,1358,38,79.25
,48,35.28, 675, 8"

7888 2 "pATA ITEMS QRE:"

7899 : "1, MONTH; MUST BE I LETTERS LO
7180 2 “2. YEAR; MUST BE 2 NUMBERS LON
7118 ? "3, NUMBER OF KILOWATTS USED DU
RING MONTH"

25%393 “4. NUMBER OF DAYS IN BILLING P
7138 7 “S. MET COST OF ELECTRICITY IN
grkhggc" PERIOD. DO NOT USE '$' BEFOR
7148 7 "6, MUMBER OF THERNS USED DURIN

6 BILLING PERIOD."

7158 7 "7. MET GAS COST DURING BILLING
PERIOD."

7160 7 “8. HEATING DEGREE DAYS IN BILL
ING PERIOD.

7178 7 "9, COOLING DEGREE DAYS IN BILL
ING PERIOD.

7188 7 “THE LAST LINE OF DATA YOU ENTE

RED WAS: ";LINE

7130 7 “MOM BEGIN TYPING WEM DATA LINE

CHECKSUM DATA
(See pgs. 7-10)

18 DATA 292,441,842,99,579,987,379,636
,836,3208,710,391,885, 96,5082, 7906

238 baTa 233,7308.591,746,76.520, ao 601
,716,931,938, 958,848,258, 376, 859

548 DATA 999,829,942.42,328,874.980.82
1,722,238,8,882,813,869,834, 18593

1814 DATa 798,789,901,886,798, 786,235,
40,817,754,52,716,513, 196,246, 8431
2820 DATA 108,384,413,926,623,957,582,
346,410,668,1508,289,852,856,62,7618
2170 pDATA 43,853,857,152,858,829,785,7
25,904 ,34,834,67,296,576,496,83689

3080 DATA 529,843,657,119,289,954,155,
6,288,885,643,249,778,316,846,7557
3238 DATA 3088,791,727,478,859,221,495,
528,844,558,976,789,947,58,316,8807
4130 paTa 843,388,797,965,968,821,903,
227,574,777,508,533,562,736,79, 9585
5126 paTa 103,217,179,784,168, 155,583,
146,442,408,311,374,459,583,449,4985
6830 paTa 989,968,263,948,489, 781,562,
324,531,560,7508,89,113,222,184,7693
6180 paTa 789,719,261,379,272,537,363,
456,452,183,373,949,793,589,58,7173
6450 paTA 209,887,0,993,12,27,14,58,57
,35,33,24,61,993,415,3738

6680 DATA S13,715,547,898,256,544,862,
628,652,432,421,622,602,336,833,8853
6756 pafa 94,687,871,681,101,882,752,9
74, 248 891, 158 819,716,946,671,9331
7820 DATA 376,829,188,999,227,833,62,3
68,898,846,531,489,402,58.,291,7389
71708 DATA 342,975, 364 1681

Kilowatts
i8 POKE 82,0
28 ? K} KILOMATTS"
3 2 ELECTRICITY"
48 2 v ANALYSIS PROGROM"
1 BY JOE HARB"™
68 ? "JIDURING OPERATION OF THIS PROGR

aM, D0 MOT DEPRESS RETURN KEY AF
TER TYPING ANSMERS TO PROMPTS."

70 OPEN #1,4,8,"K:":REM OPEN KEYBOARD
TO GET INPUTS LATER IN PROGRAM WHEN G
ET STATEMENT IS USED

82E9 :? "DEPRESS ANY KEY TO CONTINUE."™
98 DIH Dbﬂstl) M5 (3),K5(3) ,KPDS (6) ,PRN
TS$(65) ,R5(3)

188 MINCD=186:MINHD=2080:FCTR=480:REM M
INCD-MINIMUM COOLIMG DAYS NECESSARY FO
RCOMPUTATION

118 REM MINHD-WINIMUM HEATING DEGREE D
A¥YS NECESSARY

128 REM FCTR-NR. OF KILOWATTS TO BE 5U
BTRACTED FROM MONTHLY KILOWATT USE WHE
N COMPUTING DEGREE DAYS.

138 REM SUBTRACTING FCTR REDUCES EXTEM
T TO WHICH OTHER HOUSEHOLD ELECTRICITY
USE BIASES HEATING AND COOLING S5TAaTS
280 REM CALCULATE: TOTAL MONTHS OF DAT
A (NR); LOW YEAR OF DaTa (LOYR); aAND H

IGH YEAR OF DATaA (HIYR)

218 NR=8@

228 READ M5,Y,UNITS,DAYS,NET,HD,CD

230 REM MS-MONTH, Y=YEAR, UNITS-KILOWA
TTS USED USED IN BILLING PERIOD
%;SDNEH DAYS=NR. OF DAYS IN BILLING PE
250 REM NET=COST OF ELECTRICITY WHEN B
ILL PAID ON TIME,DD-DEGREE DAYS DURING
BILLING MONTH

268 REM HD-HEATING DEGREE DAYS

278 REM CD-COOLING DEGREE DAYS

280 LOYR=Y:RESTORE

298 READ MS,Y,UNITS,DAYS,NET,HD,CD

388 IF MS="END'" THEN RESTORE :G60T0 280
319 NR=MNR+1:HIYR=Y

320 GOTO 290

498 REM SUBROUTINE TO GET INPUT FOR ME
MU OPTIONS A & B; THEWN CLEAR INPUT QUE
STIONS FROM SCREEN TO ALLOMW DISPLAY
499 REM OF ADDITIONAL DATA

880 ? "KTYPE FIRST THREE LETTERS OF M0
NTH You WANT.":GET #1,a:GET #1,B:GET

f#i,cC
518 REM NEXT LINE CONVERTS ATASCI vaLu
ES TYPED ON KEYBOARD TO 4 STRING

28 KS-CHRS(A) :KS(LEN(KS)+1)-CHRS5(B) :K
CLEN(KS) +1)=CHRS(C) :GOSUB S530:RETURN



VOL. 1 THE A.N.A.L.O.G. COMPENDIUM PAGE 107

538 POKE 84,PEEK(84)-2:FOR Z=0 TO 1:7

"INEXT Z:REM 39 S5SPACES
5408 POKE 84 PEEK(84)-2:RETLURN
SCLUMI, MYOLUR DATA STATEMENTS GO HERE
1899 paTA END,999,0,0,0,0,0
1999 REM MENL OPTIONS
2088 7 "KTHIS PROGRAM ALLOWS THE FOLLO

HWING SELECTIONS:":?

2818 7 " f. TOTAL MONTHLY AND AVER
AGE DAILY KTILOMWATT USE"

2828 7 " B. TOTAL MONTHLY AND AVER
AGE DAILY KILOMATT COST"™

2838 7 " C. TOTAL ANNUAL KILOWATT
HS5E aND cosT"

2848 7 " 0. PRINTOUT OF ALL ELECTR
ICaL USE aTa'

28586 7 " E. DATA INPUT INSTRUCTION
-5"

20668 7 " F. EXIT PROGRAM":?

2878 7 "TYPE LETTER OF OPTION YOU WANT
LIGET 81,4

2088 REM GET IS5 USED TO DETERMINE LETT
ER TYPED ON KEYBOARD; A=ATASCI VALUE 0
F LETTER TYPED

2898 IF A=65 THEN 3888

2188 IF A=66 THEN 4888

2118 IF A4=67 THEN 5080

2120 IF A=68 THEN TRAP 2168:0PEN 114,38,
8,"P:":TRAP 10800:G0T0 6088

2138 IF 4=69 THEN 70880

2148 IF Aa=78 THEN POKE 82,2:END

2156 GOTO 2678

2160 REM PRINTER ERROR MESSAGE

2170 CLOSE #4:7 "PRINTER IS NOT ON-LIN
E'"":TRAP 106686:G0T0 26780

2999 REM SUBROUTINE FOR MENL OPTION A

3la86 GOSUB 568

38106 7 "DO YOU MWANT TO INCLUDE INFORMA
TION ON HEATING(H), COOLINGI(C) OR NE
ITHER(N)?":GET #1,0:60S5UB 538

3828 IF A=67 THEN DDNS="COOL":7=8

2838 IF A4=72 THEN DDNS="HEAT":T=1

3848 IF a4=78 THEN DDNS=" ":7=2:DD=@
3858 7 "MONTH TOTAL ave TOoTAL A
UG KM

3laeH 7 " K DATILY DGREE P
ER “'DDH$ REM 8 SPACES BEFORE KWU

3a7e KWl USE DaYs D

GREE Dﬁ?"'REH i4 SPACES BEFORE KWU
3888 FOR Z=1 TO NR

3898 READ MS,Y,UNITS,DAYS,NET,HD,CD
3180 IF M5<{OKS THEN 3208

3118 UP-INT (188%UNITS/DAYS) /188:REN CO
MPUTE UNITS PER DAY AND LIMIT DECIMAL
PLACES DISPLAYED

3128 IF T=@ THEN DD=CD:IF CD>MINCD THE
N GOTO 3158

3138 IF T=1 THEN DD=HD:IF HD>MINHD THE

N GOTO 3156

3140 IF T=2 OR CD{=MINCD OR HD (=MINHD
THEN KPDS="N/4'":GOTO0 31790

21560 KPD-INT (168X (UNITS-FCTR)/((DD/38)

#DAYS)I)/108:KPDS=STRS(KPD) :REM COMPUTE
UNITS PER DEGREE DAY

3160 REM LINES I178-3198 USED TO ALIGN

AND PRINT SCREEN DISPLAY

3170 CLl:lg'LEIISTRSIIRT(UHITS))):CL%:
17-LENCSTRSCINT(UP))) iCLI=26-LEN(STRS(
DD)) :CLA=3Z-LENC(STRS (INT (KPD2))

3188 7 MS;* ;Y :POSITION CL1, PEEK(B‘)
:? HIITS;:PUSITIGI cL2, PEEK (84) : 7 ue;
POSTTION CcL3, PEEK (84) : 2 DD ;

3198 POSITION CL4,PEEK(84):?7 KPDS

3208 NEXT Z: HESTORE

3218 7 :? DO YOU WANT TO LOOK AT ANOT
HER MONTH? TYPE ¥ OR N.":GET #1,4
X228 IF A=89 THEN GOSUB 538:G0OS5UB 568:
GOTO 38880

3238 ? "R":GOTD 7600

2999 REM SUBROUTINE FOR MENU OPTION B
4880 GOSUB 508

4618 7 "MONTH TOTAL TOTAL UNIT"
4820 2 KU cosT cosT"
:REM 9 SPACES BEFORE KWU

4830 FOR Z=1 TO NR

4848 READ M5,Y,UNITS,DAYS,NET,HD,CD

4858 IF M5{3K5 THEN 4098

4860 AUG=INT(18808*(NET/UNITS))/10008:
REM CALCULATE AVERAGE DAILY USE

4878 CLI-13-LENM(STRS CINT(UNITS))):CL2=
19-LENC(STRS (INT(NET)))

4880 7 MS5;" *;Y;:POSITION CL1,PEEK(84)
17 UNITS;" ::POSITION CLZ,PEEK(84):
? NET; :POSITION 25,PEEK(84):7 avG

4898 NEXT Z:RESTORE

4188 7 :? “DO YOU WANT TO LOOK AT ANOT
HER MONTH? TYPE Y OR N.":GET 1,

4118 IF 4=89 THEN GOSUB 538:GOSUB 508:
GOTOD 4838

4128 7 “R":GOTO0 2088

4999 REM SUBROUTINE FOR MENU OPTION C

5888 7 "KDO YOU WANT TO INCLUDE INFORM
ATION ON HEATING (H) OR COOLING (C)?
"IGET #11,A:YRZLOYR

5818 IF A=67 THEN DDN$="COOL":T=@

5828 IF A=72 THEN DDNS="HEAT":T=1

5838 72 ©» u. s.ll
s AVG KHATT":REM 22 SPACES BEFORE DDN
5848 7 “YEAR KHATTS DGREE P
ER DGREE":REM 18 SPACES BEFORE DGREE

ggﬁﬂ gl UsSED cosY pays D

50608 USE=0:COST=0:DDT=0:DIV=8

5878 FOR Z=1 TO NR

5080 READ MS,Y,UNITS,DAYS,NET,HD,CD
5898 IF Y{)YR THEN 5140

5188 IF T=8 THEN DD=CD:IF CD{=MINCD TH
EN DD=0:GOTO 5130

5118 IF T=1 THEW DD=HD:IF HD{=MINHD TH
EN DD=0:GO0TO 5138

5126 DOT=DDTH+DD:DIV=DIVH+UNITS-FCTR
5130 USE-USE+UNITS:COST=COSTHNET

5140 NEXT Z:RESTORE

5158 DDAVG=8:IF DPDT>8 THEN DDAVUG=INT(1
88¥DIV/DDTI /188

5168 CL1=17-LEN(STRSC(INT(COST))):CL2=2
6-LEN(STRSCINT(DDT)2) :CLI=3O-LENC(STRS(
INT(DPDAVG)))

51786 7 YRti9%@e;'" *“;USE;" S iPOSITIO
N CL1,PEEK(84):7? COST;:POSITION CL2,PE
EK(84):7 DDT;:POSITION CL3,PEEK(84)
5188 ? DDbAVG

5198 YR=YR+1:IF YR{(HIYR+1 THEN 5868
52806 RESTORE

5718 7 :7 “DEPRESS ANY KEY TO RETURN T
0 MENU.'":GET 81,0

5228 GOTO 2888

5999 REM SUBROUTINE FOR MENU OPTION D
6800 TIME-O0:SET=0:7 "KRTYPE NUMBER OF L
INES PER PAGE 7O BE PRINTED.":GET
171 ,0:GET #1,B:HL=(({A-48)%18)+(B-48)
6818 LPRINT CHHS(??) CHRS (56) :REM DIS5A
BLE EPSON “END OF PAPER"™ FUNCTION

66206 ? f14;" TO07

aL ave TOTAL AUG":REM 24 SPACES
BEFORE TOTaAL

6830 7 n4;" HEA
T KHATT cooL KMATT' :REM 24 SPaC

ES BEFORE HEAT

6840 7 f14;" KHATTS TOTaL DGR
PER DGR PER":REM 8 SPACES

BEFORE KMATT

6850 7 H4;"YEAR USED coSsT pay
s DGR DAY DAYS DGR DAY":LPRINT
6060 TIME-TIME+5:YR=LOYR

68708 USE=0:COST=8:CDDIV=0:CDTOT=0:HDDI

U=@:HDTOT=8:CDAVG=0:HDAVG=0

6080 REM CDDIV & HDDIV ARE NLUMBER OF A

NNUAL KILOWATTS FOR HEATING & COOLING.
ONLY MONTHS WITH MORE THAN 1660

6890 REM COOLING OR 2068 HEATING DEGREE
DAYS ARE INCLUDED. 5808 KKWATTS PER MONT
H SUBTRACTED BY FCTR FOR OTHER ELECT.
6100 REM CDTOT & HDTOT ARE TOTAL HEATI
NG/COOLING DEGREES PER ANNLUM FROM MONT

H5 WITH SUFFICIENT DEGREE DAYS

6118 PRNTS="

":REM 65 SPACES

6120 FOR 7Z=1 TO0 NR:REM CALCULATE ANNUA
L CONSUMPTION AND COST

6138 READ MS.Y,UNITS,DAYS,NET,HD,CD
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6148 IF Y{)YR THEN 6180

6158 IF CD)MINCD THEN CDTOT=CDTOT+CD:C

DDIV=CDDIV+UNITS-FCTR

6160 IF HD)MIMHD THEN HDTOT-HDTOT+HD:H

DDIV=HDDIV+UNITS-FCTR

6170 USE-USE+UNITS:COST-COSTHNET

6188 NEXT Z:RESTORE

6198 IF CDTOT>@ THEN CDAVG=INT (188%CDD

IV/CDbTOTY /1880

6288 IF HDTOT>8@ THEN HDAVG=INT (180@%HDD

IV/HDTOT) /180

6210 7 ﬂ4'?ﬂ+190!':PllTS(ll-LEI(STRS(H

SE}),18) STHS(

6220 PRNTS (16~ LEH(STls(IHT(CUST))) i8>

=STRS(COST)

g%ggtgﬂﬂ15(25 LENC(STRSC(HDTOT)), 24)=STR

6240 PRNTS(I8-LENC(STRS (CINT (HDAVG) ), 32
=STRS (HDAVG)

6258 PRNTS(41-LENC(STRS(CDTOT) ), 48)=STR

S(CDTOM)

6260 PRNTS(4S-LENCSTRS CINTCCDAVG))) , 47
I=STRS(CDAVG)

6278 ? M4 ;PRNTS: TIME=TIME+1

6280 YR=YR+1:IF YR{HIYR+1 THEN 6870

6290 RESTORE :LPRINT :TIME-TIME+1

6399 REM CALCULATE QOND PRINT MONTHLY

DATA. SUBROUTINE 6418 PRINTS COLUMN

HEADINGS ON EACH SHEET OF PAPER

6480 GOSUB 6410:G07T0 6460

6410 7 n4;"

KHaT KHaT
":TIME-TIME+1:REM 47 & 18 SPACES
6420 7 14;"MONTH DAILY MNTHLY MNT
HLY COST HEAT PER cooL PER"
:TIMEC-TIME+1

6438 7 114" KHATT KMATT cos5
T PER DGRE DGRE DGRE DGRE
“:TIME-TIME+1:REM 8 SPACES BE4 KWATT
6440 7 n4;" HSE UsE

KW DAYS DAYS  Dav"
LLPRINT i TIMECTINE+1: REM 8 & 13 SPCS
6458 RETLRN
6468 RS="JAN":GOSUB 66080
6470 R5="FEB":GOSUB 6688
64838 R5="MAR":GOSUB 6600
6498 R5="APR":GOSUB 6600
6580 RS="MAY":GOSUB 6608
6518 ng:"Juu":snsun 6600
RE="JUL":605UB 6688
6538 R5="AUG'":GOSUB 6600
6548 RS="SEP":GOSUB 6600
65580 R5="0CT":GOSUB 6608
65680 RS="NOU":GOSUB 6600
6578 RS="DEC":GOSUBE 6608
6588 CLOSE #4:? "K":GOTO 2008
6680 FOR Z=1 TO NR:REM CALCULATE MONTH
LY CONSUMPTION aND COST
RE UNITS,DAYS,NET, HD, CD
6620 Hauc &00

6630 IF uS()ns tueu 6820
6648 7 M4 MS;" ";¥;
6650 PRNTS="

":REM 65 SPACES
6660 UP-INT(18@¥(UNITS/DAYS5))/1880
g?ag’PﬂlTﬁ(ﬁ—LEH(STns(IIT(“P))),8):51"

g?ﬁg Pg?TS(IS"LEH(5195(“.IT5)) ,14)=5TR
6698 PRNTS(2Z2-LEN(STRSC(INTI(NET))) ,24)=
STRS (NET)

67808 AVG= gﬁTKIBOG*KRETIHHITS)IIIOBG
6710 PRNTS(28-LENC(STRS (INT(AVG))) ,31)=
STRS (AVG)

g;?ﬁ PRNTS (I9-LEN(STRSC(HD)) ,38)I=S5TRS(H

6738 IF HD>MINHD THEN HAUG=TINT (188%((lU
NITS5-FCTR)/HD))} /1008

6748 IF HAVG=80 THEN PRNTS(42,44)="N/a"
:GOTO 67680

6750 Pﬁl7$(43 —LENC{STRS (INT (HAVG))), 46)
=5TRS (HAVG

6760 PHIT$(53 LEN(STRS(CD)) ,52)=5TRS(C

D)
6778 IF CDY>MINCD THEN CAVG=INT(1@88%*((U
NITS-FCTR)/CD)) /1888

6788 IF CAVG=8® THEN PRNTS(56,58)="N/A"
:GO0TO 6888

6798 PRNTS(57- ~LEN(STRS(INT(CAVE))) ,68)
=STRS (CAVG)

6880 TIMECTIME+1:IF TIME-HL THEN SET=1
6818 7 14 ;PRNTS

6820 MEXT Z:RESTORE

6838 IF SET=8 THEN 68780

6848 IF RS="DEC'" THEN 6330

6858 7 "INSERT ANOTHER SHEET OF PAPER;
THEN DEPRESS ANY KEY":!GET 81,4

6860 TIME-@:SET=8:GO0SUB 6418

6878 LPRINT :TIME-TIME+1:IF TIMEZHL TH
EN 6840

6880 RETURN

6999 REM INSTRUCTIONS FOR PREPARING D@
TA LINES

7088 LINE=NR+999

7818 ? "KRFOR EACH MONTH OF DATA YOU Ha
VE, You MUST TYPE ONE DATA LINE."™
78028 7 “4THE FIRS? DATA LINE MUST BE W

UMBERED 16888

7838 7 "JAFTER YHQT, EACH DaTa LINE MU

gTngT NUMBERED OME HIGHER THaW TH

7848 ? "FOR EXAMPLE, 1688 MUST BE FOLL

RHED BY 1001, 1862, 1083, 1884, ETC.

7058 7 “IDEPRESS ANY KEY WHEN READY FO
R MEXT INSTRUCTIONS.":GET #1,0
7868 ? “KTHE FOLLOWING IS THE FORMAT F
OR A DATA LINE:"

7676 7 41066 DATA 0CT,82,1350,39,79.2
333% ﬁ “JREQUIRED DATA SEQUENCE AND FO
:gga'? “i. MONTH; MUST BE 3 LETTERS LO
7100 7 “2. YEAR; MUST BE 2 WUMBERS LON

?ﬁé:T;““3. NUMBER OF KILOWATTS USED IN
Eé%gb? "'4. NUMBER OF DAYS IN BILLING P
7138 7 "S5, NET COST OF ELECTRICITY IN
BILLING PERIOD'" -

7148 7 "6. HEATING DEGREE DAYS IN BILL
ING PERIOD"

?:gﬂ il o CBOLIﬂG DEGHEE DaYS IN BILL

7168 IF LIIE()??S THEN ? "GLGST LINE O
F DATA YOU ENTERED WAS: ";LI

Zé?ﬁ 7 "JNOMW BEGIN TYPING NE“ pATA LIN
7180 END

CHECKSUM DATA
(See pgs. 7-10)

18 DaTA 626,571,316,11,87,658,765,978,
462,317,312,349,844,885,96, 7261
228 DaTA 748,501,738,152,156,283,79,76
9,55,604,722.11,498,617,848, 6685
sza paTa 258,376,999,591,189,73,428,43
728,148,283,330,681,639,405,6467
2ﬁ99 fata’851,848,852,604,860,824,723,
279,394,487,725,125,171,153,332,8228
3050 pafTa 496,276,286,497,761,8%7,185,
274,293,885,611,584,357,351,249,6942
32080 paTA 778,316,848,308,491,727,478,
84,494,758,865, 148,662, 758,783 ,8482
4100 DATA 314,839,306,495,552,174,156,
129,793,294,777,580,764,748,77,6910
5110 pata 181,56,652,78%,713,236,823,6
69,448,51,341,715,499,355,1088, 6544
6020 DATA 373,553,248,527,488,719,149,
800,872,557, 326 ?54 751 18,104 ,7241
6170 paTa 658,789,616,635,828,389,85,5
36,63,546,626,457,719,248,372, 7567
6410 DaTa 189,812,106,297.886,999,992,
11,33,13,57,56,34,32,23,4380
6568 DATA 68,992,414,734,777,465,896,3
52,576,210,625,142,869,295,848,8247
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6720 DATA 127,482,778,321,101,446,779,
189,95,995,804,758,980,109,893,7977
68706 DATA 166,821,716,350,473,886,59%4,
695,429,247,84,642,143,82,144,6472
;é?ﬂ Dﬁ*ﬂ 531,3085,47,98,613,435,276,23

Snowflake Demo
gE= ¥ SNOWFLAKE GENERATOR 8¢
REM BY TOM HUDSON

REM
:E: SET UP GRAPHICS MODE, COLORS
GRAPHICS 8+16:5ETCOLOR 2,0,8:COLOR

REM
REM SET UP DEGREES, X AND Y TAaBLES
8 REM

ggg :PIM D(18) ,X(18),Y(18)
REM RANDOMIZE SHAPE
REM

FOR I=1 TO 18:DCI)=8:K(I)=RND(0)¥8
B:Y(IX-RND (B)¥I*4 :NEXT I:POKE 77,0

168 REM

178 REM ECHO AND ROTATE SHAPE

188 REM

190 PLOT 160,96:FOR I=1 TO 16:DRAWTO 1
60+ (X (I)RCOSIDC(III+Y(II¥SINID(I)]I], 96+
(-HCIIXSINCD (XTI +Y (I ¥COS(D (X))
ggﬂlgéI):D(Iifﬁﬂ:.EHT I:IF DC1) {368 TH
218 FOR I=1 TO 18:DC(IX=B:NEXKT I

228 PLOT 1608,96:FOR I=1 TO 1i8:DRAMTO 1
68+ (X(I)HCOSID(III-YI(II)HNSINI(D(II)), 96+
(-HIIXHSINID(III-Y (I ¥COS(D(I2))

238 DC(I)=D(I)+68:NEXT I:IF D(1)<368 TH
EN 220

248 REM

250 REM LEAVE IT ON SCREEN a4 WHILE

268 REM

270 FOR DELAY=1 TO S808:NEXT DELAY:RUN
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TYPING TRAINER

16K Cassette 24K Disk

by Regena

Typing Trainer utilizes color, graphics and
sound to help a student practice typing sentences for
accuracy. There are 40 different 30-stroke sentences
that are chosen randomly for the drills. Each drill
consists of ten different sentences.

A sentence is shown on the screen. The student
types and enters it. If it is incorrect, an ““uh-oh”
sounds and a “wrong”’ score is posted. The student
has time to review the sentence before continuing. If
the typed sentence is correct, a "‘right’” score is
posted, a train whistle sounds, and there are two
blasts of steam from the engine’s smokestack.

The running total score is displayed on the screen
after each sentence. After ten sentences, the final
score is displayed and a tune is played.

Following each drill of ten sentences, the student
may choose whether to try again or not. If “N” for
““no’’ is entered, the program ends. If “Y”’ for “'yes”
is entered, the drill is repeated with ten different
sentences. Each drill chooses the sentences random-
ly, and the drill may be performed four times with-
out sentences being repeated. After that, the sen-
tences are all available for four more drills. The drills
will be different each time because the sentences are
chosen randomly. This process continues as long as
the student wishes to continue.

Programming techniques.

ATARI does not allow arrays of string variables,
so an array of sentence numbers is used. The sen-
tences are numbered 1 through 40, where ] is the
number. Initially, all A(])s are set to zero. After a
sentence is used, A(J)=1.

To print a sentence, first a number ] is chosen as a
random integer from 1 through 40 (Line 220). If
A(])=1 the sentence has been used before and may
not be chosen again, so another ] is chosen (Line
230). If A(J)=0, SENS$ is set equal to the Jth sentence
and the program branches to the drill (Lines 232-
250, 4000-4390).

After the drill has been performed four times

(using FLAG as a counter), all A(])s are reset to zero
so the sentences are all available for use in the next
drill (Line 180).

To avoid the possibility of the student *“crashing”
the program during responses, an INPUT procedure
is avoided. Instead, the program looks at what key is
pressed by using B=PEEK(764). Yes or no responses
are received by the student pressing “Y" or '"N".
Any other key pressed is ignored.

When sentences are typed, the characters are
printed as each key is pressed until “RETURN" is
pressed (which indicates the student is finished typ-
ing the sentence). The control keys or SHIFTing are
not allowed, since a typist practicing sentences
should not backspace and type over letters, nor type
capital letters in the middle of the sentence (actually,
the student types all capital letters in the standard
computer mode but does not SHIFT). If a control
key or SHIFT is pressed, an asterisk is printed in that
character position of the student’s sentence.

To avoid scrolling, the student is permitted to type
only 34 characters in the sentence (Line 2005). The
student’s sentence is compared with the given sen-
tence either after “"RETURN” is pressed or after 34
characters have been typed. O

Explanation of the program.
Variables Used

| Sentence number.

A =0 for available sentence, =1 if sen-
tence has been used.

FLAG Counter for number of times drill
is performed.

WS Wrong score.

RS Right score.

PROB Counter for number of sentences.

R =1 if sentence is typed correctly,
=0 if sentence is typed incorrectly.

D Counter in delay loop for SOUND.



999

ments the number of times the drill
was performed, If the drill has been
performed 4 times, resets all sen-
tences to be available; branches to
beginning of drill.

End.

255 IF R=
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B Value in PEEK(764) for key pressed. Subroutines

BB =1 for “‘yes” response, =0 for “no” 1000-1060  Subroutine reads DATA for assign-
IESPORSE: ing ASCII code to key pressed for

1 Counter in loop. . use in printing.

C L AS(_:H value. 1900-2500 Subroutine prints the sentence and

SEN$ Typu?g sentence. accepts student’s sentence.

OLDB Holding variable for B value. 1905 Prints the sentence.

K Counter for number of characters 1910-1930 Sounds a “beep” to indicate the
printed in student’s sentence. student’s turn to type.

C$ Character for key pressed. 2000 Initializes variables.

T$ Student’s typed sentence. 2005 Allows student to input up to 34

X,XLY, YL, characters.

X2,Y2,X3,Y3 Coordinates for graphics. 2010-2400 Prints each character as the student

Line Numbers Procedure types it. If the student tries to press

10 Prints title screen and plays music. a control or SHIFTed character,

30 Prints instruction screen. “*7 is printed. The student presses

100 DIMensions variables. “RETURN" to end the sentence.

120 Reads in data for ASCII codes re- 2410-2500 Sets R=1 if the sentence typed
lated to key pressed. matches the given sentence, other-

180-200 [nitializes variables. wise R=0, then returns.

202 Draws train. 4000-4390  The given 30-stroke typing sen-

205 Initializes score to be zero. tences.

210 Performs the drill for 10 sentences. 5000-6840  Subroutine draws the train and coal

220-230 Randomly chooses a sentence; if car.
the sentence has been used previ- 7000-7490 Subroutine prints title screen and
ously, chooses another one. plays music.

232-250 Depending on the ] chosen, prints 8000-8160 Subroutine prints instructions and
the corresponding sentence and waits for student to press “RE-
prints the student’s sentence; com- TURN" to continue.
pares sentences. 9000-9080 Subroutine prints score and plays

255-280 If sentence is incorrect, sounds music.

“uh-oh” and increments wrong
score.
300-310 If sentence is correct, train toots 18 GRAPHICS 18:GOSUB 7068
‘hi ; < - 38 GOSUB Beee
whistle and blows: steatn; locce 188 DIM A(48),L(63),SENS(38),T$(35),C5
ments nght score. (1) ,N5C1)

320 Prints running score. 1208 GOSUB_1i@88

330-345 Short delay for correct sentence, %:g F{’EGQ, ED 8820000 =0:REXT: &
longer delay for incorrect sentence. %gg gég?ng!gﬂ

350 A(J)=1 indicates sentence ] has 218 FOR PROB=1 TO 18
been used and will not be available 228 J=INT (40%RND (1)) +1

. : 238 IF A(J)=1 THEN 220
to use again. 232 IF J)3I8 THEN 248

355-360 Clears text screen and goes to next 234 IF J>28 THEN 244
: 236 IF J>18 THEN 240
sentcnee, 238 ON J GOSUB 4000,4010,4028,4030,484

370 After ten sentences, prints total 9,4050,4060,4070,4088,489%8

- 2%9 cofo 255
score on full screen and plays 240 Ju=J-18
music. 242 ON JJ) GOSUB 4100,41108,4120,4138,41

400-495 Asks the student to ‘‘try again?!”’ ;gz‘éggo‘igg ,4170,4188, 4130
and waits for the student to press 244 JJ=J-28
ey “N.” 245 ON JJ GOSUB 4200,4210,4220,4230,42

or “N. s 4250,4268,4270,4280,4290

496 If the student pressed “N,” ends ﬁ 60TO 255

248 JJ=J-38
A5 g , 250 ON JJ GOSUB_4300,4318,4320,4336,43
510-530 If the student pressed “Y,” incre- 48,4350,4360,4370,4380,4398

THEN 368

268 SOUND ©,84,10,14

264 FOR D=1 TO 40:NEXT D
268 SOUND @,101,10,14
278 FOR D=1 TO 48:NEXT D
275 SOUND 8,0,10,80

268 MWS-WS+1:GOTO 320

388 GOSUB 3068

318 RS=RS+1
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328 PRINT :PRINT RS;" RIGHT",MWS5;" WRON

338 IF R=1 THEN 345

348 FOR D=1 TO SO8:NEXT D

345 FOR D=1 TO S508:NEXT D

358 aA(J)=1

355 PRINT :PRINT :PRINT

368 NEKT PROB

378 GOSUB 9068

400 GRAPHICS @

410 PRINT :PRINT :PRINT

428 PRINT "DO YOU WANT TO TRY AGAIN?™
438 PRINT :PRINT "PRESS 'Y' FOR YES"
448 PRINT " ‘N* FOR NO™

458 B=PEEK(764)

468 IF B=43 THEN BB=1:G0T0 496

470 IF B=3I5 THEN BB=8:G0TO 49@

480 GOTO 458

498 SOUND 8,23,10,8

492 FOR D=1 TO 18:NEXT D

474 S0UND 8,0,10,8

495 POKE 764 255:B=255

496 IF BB=8 THEW 999

580 PRINT "R"

518 FLAG=FLAG*+1:IF FLAG=3 THEN 188
538 GOTO 282

END

10688 FOR I=8 TO 63

1818 READ C:L CI)=C:NEXT

1040 DATA 76,74,59,8,0, 75,43 42,79,0,8
8,85,0,73,45.61.86.0.67,0.8,66,88,90,5
2.8,51,54,8,53,50

18050 DATA 49,44,32,46,78, 8,82,
8,69,89,0,84.87,81,57.0, 43 55, 55 60,
62,78,72,68,0,8,71,83,65

1868 RETORN

1988 POKE 764,255:B=255

1985 PRINT SENS

1918 SOUND 9,47,10

1928 FOR D=1 T0 68: ﬂERT D

1938 SOUND 6,86,10,8

2888 OLDB=-1:T5=""":0PEN n1,4,8,"K:"
29085 FOR K=1 TO0 34

2810 GET #1,B:IF B=155 THEN 2488
7828 IF B)36 THEN CS="%"':GOT0 2865
2868 CS5=CHRS (B)

2865 PRINT C5;:TSCLEN(TS)+1)=CS$S
2888 NEXRT K

2098 GOTO 2480

2100 I-INT(PEEK(537753/4):IF (I/Z)ZINT
(I/2) THEN 2616

21186 POKE 764,255:0LDB=-1

2120 GOTO 206186

2408 CLOSE #1

2418 IF TS=SENS THEN R=1:GOTO 2588

5388 RETunw

3e808 FOR II=-1 TO 2

3816 SOUND 8,50,18,14:50UND 1,63,10,14
3825 COLOR 2

3a3le GOSUB 35886

3840 FOR D=1 TO 18@:NEXT D

3850 SOUND ©,8,10,8:50UND 1,0,10,80
3878 COLOR ©:GOSUB 3588

3898 NEKT II:RETURN

3568 PLOT 121,3

3518 PLOT 125,14:DRANTO 126,16

3530 PLOT 124,14:DRAWTO 125,90

3550 PLOT 123,14:DRAWTO 123,90

3578 PLBT 122 11:DRAMWTO 121,4

3598 RET

40800 5EH5‘"HE FEELS SHE HAS A SaFE LEA
SE.":GOTO 19588

4818 SENS="ANDY MUST GIVE MY BAND A Ha
ND.":GOTO 1988

4828 SENS5="SHE IS STILL AT THE LAKE SI
TE.'":GOTO 19@6

4038 SENS="THERE IS5 A QUICK QUIZ FOR H
IM.'":GOTO 1968

4040 SENS="JUST SOME OF US HAVE T0 DO
IT.":GOTO 1968

4850 SENS="TWO OF THE GIRLS ARE HERE N
OMW.":GOTO 1568

4860 SENS-“'JANE STARTS HER TALK AT THR
EE.":GOTO 19648

40870 SENS="TRY NOT TO LOOK AT YOUR HaN
DS.":GOTO 19886

4830 SEHS'“HE DID SEEK AID FOR THE TRU

CK.'":GOTO 198

4890 SEIS'“CHECK THE PAPER FOR ANY MAR
K5.'":GOTO 19868

41808 SENS="IT IS THIS DESK FILE HE SEE
K5.'":GOT0 198660

4110 SENS="HE KNOWS HE MUST KEEP WORKI
NG.'":GOTOD 1988

4128 SENS="ME WOULD GIVE HIM A GOOD WA

GE.":GOTO 1988

4138 SENS="BRING ALL BOOKS TO THE TABL

E5.":G0T0 1908

4140 SENS="I HOPE THAT TaX DOES NOT P#

55.'":G0T0 1988

4158 SEW$="GREG BROUGHT IN A LARGE CHE

CK.":GOTO 19@8

4168 SENS="IT IS UP TO THEM TO WORK HA

RD.":GOTO 1988

4178 SENS="PUT A LITTLE MORE EFFORT HE

RE.":GOTO 1968

4188 SENS="HAVE A GOAL; MWORK TO0 REACH

IT.":GOTO 1988

4196 SENS="ALL GLAD DADS HAD A GLASS J

AR.":GOTO 1988

42008 SENS="IT IS5 HOW WE WORK THAT COUN

T5.":GOTO0 1968

4218 SENS="TOM WAS QUICK TO SEND THE B

OK.'":GOTOD 19@8

4220 SENS="REX WILL HAVE MUCH MORE TO

DO.":GOTO 1968

4238 SENS="I WILL GO TO TOWN TO GET TH

EM.":GOTO 19900

4240 SENS="HE CAN LEND A HAND TO THE B

0Y.'":GOTO 1960

4250 SENS‘"I PQID THE MEN FOR THEIR WO

RK.":GOTO 19

4260 SEIS'"THE WORKER SAID HE STRUCK O

IL.":GOTO 1968

4270 SENS="SHE SAID WE NEED A NEW CaAMP

ER.":GOTO0 1968

4288 SENS="I BOUGHT THE BIG BOX OF B0O

K5.'":GOTO 1i9@@

4298 SENS='"ME SHOULD SET A GOAL FOR TH

EM.":GOTO 1908

4300 5El$:"TH? TO TYPE ALL THE BIG WOR

D5.'":GOTO 190

4318 SEHS‘"HE MAY QUIT THIS WORK AT FI

VE.'":GOTO 1968

4320 SENS="YOU HAVE TO HWORK FOR THWO DA

¥5.'":GOTO0 1988

4330 SENS="TRY TO GET ONE OR THWO OF TH

EM.":GOTO 19680

4340 SENS="YOUR BEST MEN WILL HELP DO

IT.'":GOTO 1988

4350 SENS="HAVE THE BOYS DO THE MWORK N

OMW.":GOTO 1968

4368 SENS="LET HIM PROVE THE RIGHT THI

NG.'":GOTO 1968

4370 SENS="THEY SHOULD READ MY GOOD BO

OK.'":GOTO 1988

4388 SENS="SHE CAN DO A BIG JOB THE BE

5T.":GOTO 19@8

4398 SENS="DAVE MADE a4 CAGE FOR HIS PE

T5.":GOTO0 19080

5888 GRAPHICS 7:COLOR 1

5885 COLOR 1

5818 FOR Y=20 TO 25

gs%g :EU} 35 Y:DRAMTO 88,Y

5858 FOR Y=26 TO 37

5060 PLOT 60,Y:DRAWTO 65,Y

5880 PLOT 83,Y:DRAMTO 88,Y

5108 NEXT Y

5118 FOR Y=38 TO 58

5128 PLOT 68,Y:DRAWTO 138,V

5148 NEXT Y

5158 FOR Y=34 TO 37

5168 PLOT 97,Y:DRAWTO 183,V

51860 NEXT Y

5198 PLOT 98,33:DRAWTO 182,33

5218 PLOT 168,32:PLOT 122,38

52386 DRAWTO 118 i8

5248 DRAMWTO 122,15

5250 DRAMYO 126,15

5260 DRAWTO 130,13

52780 DRAWTO 126,38

52808 COLOR 2
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5298 PLOT 59,58:DRAWTO 58,58 71580 SOUND ©9,42,18,8

5310 FOR X=49 TO 19 STEP -1 7178 FOR D=1 T0 5@:NEXT D

5328 PLOT X,40:DRAMTO X,58 7208 SO0UND ©,06,10,0

5340 NEXT X 7210 SOUND 8,42,10,8

5358 COLOR 3 72380 FOR D=1 TO 25:NEXT D

5360 X1=-128:Y1=56 7248 SOLUND 9,598,18,8

5378 GOSUB 60480 7260 FOR D=1 TO0 25:NEXT D

5380 X2-80:Y2-48 7278 SOUND 6,63,18,8

5398 GOSUB 656080 7298 FOR D=1 TO 25:NEXT D

5392 KI=I7:Y3I=59:605UB 6208 7388 SOLND 8,0,10,8:50UND 0,63,10,8

K3I=27:Y3-59:605UB 6208
FOR II=2 TO 4

PLOT II¥18,39

DRAMTO II*i@+8,39

PLOT IIX18+42, 36

DRAMTO IT%1647

PLOT II¥18+43, ﬁ

DRAWTO IT1%10+7

PLOT II¥18%5, 36
MEXT IT

RETURN

PLOT X1

DRAMWTO ﬁ1+4 Y1

DRAWTO K1+7,Y1+43
DRAWTO K1+47,Y1+47
DRAWTO H1+4,Y1+18
DRAWTO X1,Y1+10
DRAWTO X1-3,Y1+7
DRAWTO X1-3,Y1+3
DRAWTO X1,Y1
RETURN

COLOR 3

PLOT X3,Y3
DRAWTO X3I+4,Y3
DRAWTO X3I46,Y3+2
DRAMTO K3I+6,Y3+6
DRAMTO X3+4,Y3+8
DRAWTO X3,Y3+8
DRAMTO X3I-2,Y3+6
DRAWTO X3-2,V3+2
DRAMTO X3,v¥3
PLOT K3+2,Y3+4
RETURN

PLOT X2

DRAWTO ﬁz+s v2
PLOT H247,Y2+1
PLOT KZ48,Y2+1
PLOT K249,Y2+42
PLOT X2+18,Y2+3
PLOT K2+11,Y2+4
PLOT H2411,Y245
PLOT X2+12,Y2+6
DRAMTO K2+i2,v2+12
PLOT K2+411,Y2+413
PLOT KZ+11,Y2+14
PLOT K2+18,Y2+15
PLOT X2+9,%2+16
PLOT X248.,Y2+17
PLOT X247.Y2+17
PLOT K2+46,Y2+18
DRAWTO X2,Y2+18
PLOT X2-1,Y2+17
PLOT X2-2,Y2+17
PLOT X2-3,Y2+16
PLOT X2-4,Y2+15
PLOT X2-5,Y2+14
PLOT X2-5,Y2+13
PLOT X2-6,Y2+12
DRAMWTO uz 6,Y2+6

DRAWTO 31*2 Yi+5
RETLRN

POSITION 3,3:PRINT 86;"TYPING"
POSITION 3,5:PRINT #6;“TRAINER"

SOUND 8, 58,10,

FOR D=1 TO SO:NEXT D
SOUND 8,8,18,8

SOUND 8,58,18,8

FOR D=1 TO 25:NEKT D

SOUND 8,0,10,8:50UND 6,50,10,8

FOR D=1 TO 25:NEXT D

7318 FOR D=1 TO 25:NEXT D

7328 SOUND 08,56,108,8

7348 FOR D=1 TO 2Z5:NEXT D

7350 SOUND ©,8,10,8:50UND 8,56,108,8
7368 FOR D=1 TO 25:NEXT D

7378 SOUND ©,50,18,8

7418 FOR D=1 TO 58:NEXT D

74206 SOUND ©,63,10,8

7430 SOUND 1,127,186,2

7448 SOUND 2,181,180,

7458 FOR D=1 TO 180:MEXT D

7468 SOUND @,8,10,0

7478 SOUND 1,9,18,0

7488 SOUND 2,8,16,0

7498 RETURN

8800 GRAPHICS @

8810 PRINT :PRINT

8820 PRINT "YOU WILL SEE A SENTENCE"™
88308 PRINT "ON THE SCREEN."

8040 PRINT :PRINT "TYPE AND ENTER IT."
8850 PRINT :PRINT "IF IT IS5 CORRECT
8060 PRINT "THE TRAIN WHISTLE MWILL B 0

8865 PRINT :PRINT "IF IT IS INCORRECT,
YOU WILL"™
8866 ﬂRINT ""HAVE TIME TO CHECK YOUR TY

8870 PRINT :PRINT "YOU WILL BE SHOMN Y
OUR SCORE"™

8880 PRINT "AFTER EACH SENTENCE."

gl’ﬂ PRINT :PRINT "AFTER TEN SENTENCES

8130 PRINT "YOUR FINAL SCORE IS5 SHOMWN.

8128 PRINT :PRINT
8&38 PRINT "PRESS 'RETURN' TO CONTINUE

8148 B-PEEK(764):IF B{>12 THEN 8148
8145 SOUND 0,23,18,

8146 FOR D=1 TO 10:NEXT D
8147 SOUND 0,0,10,0

8158 POKE 764,255:B=255
8168 RETURN

98680 GRAPHICS 18

9818 POSITION 2,3

90208 PRINT H6;"RIGHT",RS
98368 POSITION 2,5

9848 PRINT U6;"WRONG",HS
7878 GOSUB 7846

9888 RETURN

CHECKSUM DATA
(See pgs. 7-10)

10 DATA 648,5,848,793,174,6087,803,64,5
98,917, 817,464 452,440,129, 7?3

239 pata 725,458,983,722,456,5,725,462
,22,569,433,132,605,131,%297 6 iz

288 DATA 648,797, 529 544 574 583,588,5
83,494,221,836,898,479,154,971,8651
440 DATh 421,18,892,898,734,599,137,31
4,957,5108,972,586,704,78,347,8079

1018 DATA 456.568,468,785,718,125,543,
534,489,973,356,618,247,934,929,8743
2080 pDafa 508,714,75,289,788,867,537,1
©796,310,377,658,939,275,155,7193

3878 DATA 893,758,906,727,528,518,522,
8687,631,817,116,872,875,959,913,10834
4870 Data 154,798,928,7087,961,772,91,9
87,985,747,41,274,711,956,15,9539
4220 DATA 9081.20,757,28,124 753 754 92
4,68,41,932,1%,971,9%3,588,620
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4370 DATA 959,698,810,9860,651,559,484,
544,580,477,497,543,588,576,547, 9493
5158 DATA 580,599,551,518,536,352,347,
352,353,363,656,683,320,485,550, 7245
5350 paTA 657,34,949,205,961,382,387,3
30,299,21,398,19,400,19,485,5466

5488 DATA 740,808,136,698,730,735,975,
580,732,729,298,798,651,156,714, 9480
6228 DATA 743,748,747,778,745,742,316,
662,798,153,722,669,673,679,523, 9698
6560 DaTa 528,532,537,962,722,724,725,
531,532,5308,5%1,6308,519,5%3,517,8%83
67108 paTa S518,519,517,518,762,685,684,
6808,676,665,663,682,747,817,597,9738
7828 pafa 897,341,5%0,496,348,515,45,5
17,344,524,477,343,519,347,522,6747
7276 DATA 356,525,54,5208,354,523,59,52
5,353,527,357,528,516,296,485,5962
7470 DATA 491,493,812,56,589,969,673,4
4,159,494,590,861,734,421,423,7869
8108 DATA 155,593,773,1086,350,523,494,
713,802,326,223,278,231,305,961,6825
9880 paTa 803,803

Graphics 8 Color Demo

18 GRAPHICS 8:SETCOLOR 2,0,15:SETCOLOR
1,0,0:COLOR 1
FOR X=@ TO 288 STEP 2
PLOT X,0:DRAWTO X, 10
NEXT X
FOR K=1 TO0 281 S5TEP 2
PLOT X,Z28:DRAWTO X,38
NEKT K
FOR X=6 TO 2@8
PLOT H,40:DRAWTO X,58
188 NEKT X

CHECKSUM DATA
(See pgs. 7-10)

ie paTA 137,79,108,393,90,2087,399,111,
225,758,2587
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MOTORCYCLE
MAZE RIDER

16K Cassette 24K Disk
by Charles Bachand

Maze Rider is a game in which you roar through a
twisting maze of tunnels on a motorcycle. You are
hindered in this feat by the fact that your viewpoint
is from inside the maze. The display is your window
into the maze.

In order to play Maze Rider, a joystick must be
inserted into port #1. After typing RUN the
program will initialize and generate an introduction
screen. The program will ask you to respond to
questions about game options. The first question is
“Do you want to leave a trail?”” If the answer is yes,
the game will display a line on the ground where you
have previously traveled. The “Extra Passages”
option will add more interconnecting passages to the
maze. The map option allows you to see a map of the
maze displaying an overhead view of the game area.
Motorcycle noise can be eliminated in the last option
if desired.

Pushing the joystick forward will move you
forward within the maze. Pulling back on the joystick
will make you move backward within the maze.
Pushing the joystick to the left or right will change
the direction that you are facing. Pushing the joystick
to the left will make you turn in a counter clockwise
direction and pushing to the right will make you
turn in a clockwise direction. If the map option has
been enabled, pushing the joystick trigger button
will display an overhead view of the maze for about
ten seconds.

For the technical types out there who are
interested in how things work, the maze in this game
is generated using a modified random walk routine
that stores the X and Y locations it has traveled to
into two tables, which are stored on page six of the
computer’s memory. As the cursor walks along,
generating the maze, the X axis is stored at XPNT+
PNTR. The index variable PNTR is then
incremented by one. This operation continues until
it runs into a dead end. At this point the program
starts backtracking back to its origin. The index
variable PNTR is decremented by one and the last X
and Y coordinates are pulled from their locations in
page six. The program then does LOCATEs up,

down, left and right, looking for an unused space. If
the program detects such a space around the cursor,
the maze drawing process is turned back on. The
cursor continues to advance and retreat until it
bumps into its origin. OJ

Line Explanation

100-640 Generates maze
640-830 Draws maze interior
840-1060 Main program routine
1070-1110 End of game.
1120-1130  Draws map of maze
1140 Draws outline of maze
1150-1230  Title and options select
1240 Perspective view data

188 REM ¢ MOTORCYCLE MAZE RIDER 8¢
110 REM ¥ COPYRIGHT 1980 C.BACHAND %
178 REM

138 REM 6% FOR ANALOG MAGAZINE 06¢
140 REM '

1508 TOP=PEEK{166) :SWITCH=8

168 GOSUB 1150:GOSUB 1140

178 PRINT "4 1¥¢ GENERATING MAZE GRID *

180 XC-INTI(RND(Z)®{{(WIDTH-3)/2)1%2+J
190 YC=INT(RND(@)*(C(LENGTH-3I)/23)%2+3
280 EX=HC:EY=YC:XPNT=15I6:YPNT=-1632
210 SETCOLOR 1,0,14

228 COLOR 2:PLOT XC,YC:COLOR 1

230 LNG=INT (RND (D) *I)%2+2

248 DIR=INT (RND(0)¥*4)

250 S5-(DIR=-8)-(DIR-11

260 T={(DIR=2)-(DIR=3)

278 FOR I=2 TO LNG STEP 2

280 LOCATE KCH5¥I,YC+T*I,P

299 IF P AND I=2 THEN POP :GOTO 238
388 IF P THEN POP :LNG=Z:GOTO 258
310 NEKT I:KC-HC+5¥LNG:YC=YCH+T*LNG
328 IF PNTR)PMAX THEN PMAK=PNTR:MHK=HKC:
MY=YC:M5=5:MT=T

338 DRAWTO KC,YC:PNTR=-PNTR+1

349 SOUND 8,DZ-PNTR¥8,108,8

358 POKE HPNT+PNTR,XC

360 POKE YPNTHPNTR,YC

378 GOSUB 680:IF P THEN 398

380 SOUND O,DZ-PNTR¥8,108,2:G6G07T0 230
338 HC=PEEK(XPNT+PNTR)

488 YC-PEEK(YPNT#PNTR]

410 PNTR=PNTR-1:G05LUB 680

428 S0UND 8,.DZ2-PNTR¥*8,18,8

438 IF P AND PNTR THEN 398

448 POKE 77,Z:50UND 8,D2-PNTR¥*8,18,2
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458 PLOT XC,YC:IF PNTR THEN 2386

468 COLOR J:PLOT MX,MY:COLOR 1

478 MAP-ADR(MAP3) :1F 1-EXTRA THEN 538
486 FOR I=1 TO 25

498 HC=-INT(RND(@)¥*(MIDTH-4))+3

500 YC=INT(RND(8)*(LENGTH-4))+3

5168 Y=(HC+YC)/2:IF INT(Y)ZY THEN 498
528 PLOT HC,YC:NEKT I

538 SOUND 0,8,6,8:FOR Y=-1 TO LENGTH
548 FOR X=1 TO MIDTH:LOCATE X,Y,P

558 POKE MAPHY*40+H,P:NEXT KINEKT ¥
568 5=-MS5:T=-MT:MS-@8:FOR I=-86 TO0 6

578 READ X:POKE KPNT+I,X:MEXT I:P3=8
580 YPNT=KPNT+8:POKE YPNT-1,79

598 FOR I=8 70 6:POKE ?9HT*I,’? LPEEK(
g:g?*l)*PEEK(RPHT+I—1!)/4 :NEXKT I:60T70
680 LOCATE XC+2,YC,P1i

618 LOCATE XC-2,YC,P2

628 LOCATE HC,YC+2Z,PZ

638 LOCATE HC,YC-2,P4

648 P=P1 AND P2 AND P3 AND P4:RETURN
658 Pi=0:GRAPHICS 6:5ETCOLOR 1,6,14:P0
KE 752,1:PRINT :PRINT ""PLOOKING *;AS,"
MOVES '"';MOVE :MOVE-MOVE+1

668 FOR YC=@ TO 6:PZ=NR(1,YC)

678 IF P2=2 THEN GOSUB 830

680 IF NOT PZ THEN POP :GOTO 830

698 K1-P1:KZ-PEEK(XPNT+YC):P1=X2.

788 IF FEET AND YC THEN IF P2=3 AKD NR
(1,YC-1)=3 THEN PLOY 79,PEEK(YPNT+YC-1
) :DRAMWTO 79,PEEK(YPNT+YC)

718 FOR XC=8 TO 2 STEP 2

728 IF KC THEN Ki=158-H1:H2=-158-X2

738 XDiz=K1/2:KD2=H2/2

740 IF NR(KC,YC) THEN 768

750 PLOT X1,XDi:DRAWTO X2,XKDZ:PLOT XK1,
79-KD1:DRAMWTO X2,79-KD2:GOTO 798

768 PLOT H1,HD1i:DRAMWTO X1,79-KD1:PLOT
Ki,HKD2:DRAWTO X2,XDZ:PLOT X1,79-KD2:DR
AWTO X2,79-KD2

778 IF NR(1,YC+1i) THEN DRAMWTO XZ,XD2
788 GOTO 880

798 PZ-NR(1,YC+1):IF P2=8 OR P2=-2 THEN
DRAWTO X2,KD2

888 IF FEET THEN IF YC AND NR(XC,YC)=3
THEN PLOT 79,PEEK(YPNT+YC) :DRAKTO K1,
PEEK (YPNT+YC)

818 NEXT KC:NEXT YC:IF NOT NR(1,7) TH
EN IF NR(O,6) OR NR(2,6) THEN PLOT 79,
39:PLOT 79,48

8208 RETURN

838 PLOT XZ,HKDZ:DRAWTO 159-K2,XDZ:PLOT
K2,79-KD2:DRAWTO 159-H2Z,79-KDZ:RETURN
846 SOUND 1,250,2,5ND%4:COLOR 1:MAP=AD
R{MAPS) :IF T<>1 THEN 860

858 FOR KC--1 TO 1:FOR YC=@8 TO 7:NR(HC
+1,YC)=-PEEK (HAP+ (MY +YC) ¥40+MK-XC) :NEKT
YC:NEXKT HC:AS="SOUTH":GOTO 928

868 IF T<>-1 THEN 88@

8780 FOR KC=—1 TO 1:FOR YC=8 TO 7:NR(XC

+1,YCI-PEEK (MAP+ (MY-YC)¥48+MX+KC) : NEXT
YC:NEKT HC:AS="NORTH":GOTO 928

888 IF 54{>-1 THEN 966

830 FOR XC=--1i T0 1:FOR YC=8 TO0 7:NR(XC

+1,YCI-PEEK(MAP+ (MY-XC)¥408+MK-YC) : NEXT
YC:NEXT KC:AS="WEST":GOTO 928

968 IF S{>1 THEN 928

918 FOR KC=-1 TO 1:FOR YC=8 TO 7:NR(XC

+1,YCO-PEEK (MAP+ (MY +XC)¥40+MK+YC) I NEXT
YC:NEKT HC:AS="EaAST"

928 POKE 54286,0:SHITCH=16-SHITCH:POKE
186, TOP-SHITCH:GOSUB 658:POKE 54286,6

4:POKE 77,0

938 IF STICK(8){13 THEN 338

9408 IF STRIG(B) OR MAPSW=86 THEN 988

950 IF P3>2 THEN SOUND 8,56,12,6:PRINT
“K$PTHREE LOOKS IS YOUR LIMIT":FOR I:=

i TO 188:NEXKT I:GOTO 980

968 GOSUB 1140:P3=P3I+1:SETCOLOR i,8,14
:PRINT "4 CHECK MOTORCYCLE MAZE MAP 1t
;PI:GOSUB 1128

978 FOR X=1 T0 18: FBR P=1 TO 4:FOR I=1
TO 10:NEXKT I:COLOR P:PLOT MKE,MY:NEKT

P:NEKT X:SOLUKD ©0,6,8,8:G0T0 840

988 SOLND @,8,8,0:P=STICK(O):IF P=1i5 0

R P=5 OR P=6 OR P=9 OR P=18 THEN 940

998 IF P-14 THEN MH-ME+S5S:MY-MY+T:S50UND
9,1208,6,SND¥*6:IF NOT PEEK{MAPiMY¥*48+
MH] THEN MHE=MK-5:MY-MY-T:P=0

10008 IF P=13 THEN MH-MHE-S:MY-MY-T:SOUN
D 8,120,6,5ND¥6:IF NOT PEEK(MAP+MY¥40
+MH) THEN MK=MK+5:MY-MY+T:P=@

1616 IF P=7 OR P=11 THEN P1=S:S5=-T:T=P

1

1828 IF P=11 THEN 5=-5:T=-T7

1838 IF P=@ THEW PRINT “IGDDCRQSH""'F
OR P=15 T0 8 STEP -1:50UND 0,128,12,P:
FOR I=1 TO S:NEHKT I:MNEXKT P:P:G:HS:G
ig;g I-MOAP+MY¥*484+MX :IF PEEK(I)=2 THEN
1856 POKE I,3:IF P THEN 848

1868 GOTO 948

1870 PRINT K¢ pHe66¢ YOU ARE FREE 66X
#':FOR X=1 7O S:FOR Y=208 TO & STEP -4
1688 SOUND Z,Y,10 K¥I:NEXT Y:FOR I=1 T
0 4:PLOT RND(B)%*159,8:DRAKTO RND(8) %15
9,79 :KEXKT I:NEXT X:50UND Z,Z,Z,Z

18906 POKE 106,TOP

1180 FOR I=1 TO 188:MEXT I:GOSUB 114d48:
SETCOLOR 1,0,14:PRINT "K4} 36¢ YOU'RE
FINAL MAP 36%;GOSUB 1126

1110 POKE 752,8:END

1120 MAP-ADR(MAPS) :FOR Y=3 T0 LENGTH-2
:FOR K=3I TO0 WIDTH-Z:COLOR PEEK(MAP+Y¥4

1158 SOUND 0,290-vX14-K,10,6:PLOT X,V:
NEXT X:NEXT ¥:RETURN

1540 cRaptiics B: COLOR 1:PLOT 1,1:DRAKWT
0 WIDTH,1:DRAWTO WIDTH,LENGTH:DRAWTO 1
.LERGTH DRAWTO 1,1:POKE 752,1:RETURN
1158 GRAPHICS 2:SETCOLOR 1,8,14:PRINT
us-" / motorcycle \"'PRINT uﬁ'" F4
maze rider \":PRINT u6:0PEN #1,4,8,"K
1168 WIDTH=39:LENGTH=19:DP=96:D2=DP¥3
1178 DIM MAPS (868) ,45(¢5),C5 (1), NR(2,7)
11808 PRINT #6:PRINT #t6:PRINT #16;" =2 AN
ALOG 486/800 o :PRINT #6;" o= FEVEFH

N e -l PRIIIT 2 (5]

1198 PRINT "Ré DO YOU HWANT TO LEAQUE
argg¥1k";:EET #ni,a:IF CHRS(AX="Y'" THEN
1288 PRINT "N} DO YOU HWANT EXTRA PaS
SAGES"; :GET #1,A:IF CHRS(AY="Y" THEN E
KTRA=1:GOTO 1216

12168 PRINT "Ri DO YOU MWANT TO USE TH
E MAP"; :GET #1,4:IF CHRS(A)="Y" THEN M
APSH=1:G0T0 12270

1228 PRINT "R3 DO YOU WANT MOTORCYCL
E SOUKD™;:GET #1,a4:IF CHRSC(AY="Y'" THEN
SND=1

1238 RETURN

i248 paTa 6,28,46,60,68,74,78

CHECKSUM DATA
(See pgs. 7-10)

180 paTH 973,829,80,789,86,469,439,385
,404,693,788,697,18,368,835,7853

258 baTA 747,761,569,387,358,457,828,5
48,163,271,171,179,514,336,458,6739
400 DATA 438,712,267,423,694,456,108,9
63,158,901,122,719,82,438,631,7896

558 DATA 867,379,93,341,481,828,838,76
9,773%,958,394,608,285,382,423,8425

768 DATA 88,115,6808,785,415,343,948,76
8,733,9083,766,874,6P1,2038,806,8953

858 DATA 254,789,244,778,417,496,244,3
17,487 ,497,589,527,451,885,494,7381
1088 DATA 548,49,452,784,177,429,896,3
22,878,159,677,368,241,588,79,6639 ;
1158 DATA 298,82,185,147,595,426,316,4
95,788,240,3972
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DINO BATTLE

24K Cassette 32K Disk
by Art V. Cestaro III

Dino Battle is a game of primordial confronta-
tion, a fierce battle between two players. See if you
can defeat a dinosaur!

Your goal is to bite your opponent’s dinosaur on
the back of the neck. By moving your joystick and
pressing the firing button, you can move your dino-
saur and open and close his mouth. You may make a
number of attempts before you succeed. Try to bite
your opponent as many times as you can before the
time 1s up.

Your score is displayed on the side of each dino-
saur at the start of the game. You receive one point
each time you bite the other dinosaur. O

Line Explanation

Y, ¥1 Vertical position of dinosaur 1

3 Sets GRAPHIC mode and colors

12 Sets time and score

13-16 Draws landscape

80-81 Prints text

100-200 Main loop: checks joystick and
triggers and increments time

300-315 Moves dinosaur figures on screen

1000-1015 Turns dinosaur number 1 around

1100-1115 Turns dinosaur number 2 around

3500-3595 Makes dinosaur 1 open his mouth
and try to bite the other one

3600-3710 Makes dinosaur 2 do the same thing

3800 Prints both players’ scores

3900-3905 Plots cacti

3910-3930 Plots rocks

4000-4021 Plots dinosaur 1, fall routine

4500-4531 Plots dinosaur 2, fall routine

4600 Erases the dinosaur

4800-4810 Moves dinosaur away from defeated
opponent

5000-5990 Plots title

7000-7110
8000-8220
10000-10035
10040-11000

12000-12900

Name
Time
Score 1
Score 2
TT

X

X2
DR1
DR2
DF1

DB1

DF2

DB2

Y. Yl

Y2, Y3

RT, RET, RT1
G, H, DD
Gk

I

TF1, TF2
TB1, TB2
DINF1
DINF2
DINB1
DINB2
DHR

Opening display

End of game

Sets up player/missile graphics
Reads shape data and storesitin the
proper arrays

Data for shapes

Variable
Time in seconds of the game
Players’ scores

Timing variable

Horizontal position of dinosaur 1
Horizontal position of dinosaur 2
Direction dinosaur 1 is facing
Direction dinosaur 2 is facing
Area in memory where player data
is poked

Vertical position of dinosaur 1
Vertical position of dinosaur 2
Return Flags

Dummy variables

Top of RAM: used for setting up
player/missile area

Arrays
Flying dinosaur’s front
Flying dinosaur’s back

Dinosaur front and back views

Dinosaur’s head and mouth open

Each dinosaur is made up of two players, positioned
next to each other so they make up one dinosaur

shape. O
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8 REM I THT-AEIN3 REV 1.8
1 REM By art VU Cestaro III 18/13/81

3 GRAPHICS 7:CLR :POKE 752,1:POKE 712,
197:POKE 710,24:POKE 788, 99:POKE 789,1

95

6 GOSUB 3936

12 TIME=59:TIM=8:SCORE1=9:5COREZ2=8:COL

OR 1

13 V:IHT(R'D(B)*SS*IG):D:I:FUR K=8 TO0

158 STEP Z:Y1=INT(1S5S¥RND(8)+Y-5¥D) :PLO

T X, 4?'DHOHTO H,Y:PLOT X+1,47

DRAWTO X+1, (Y4#Y¥1)/2:¥Y=Y1:IF ¥>48 TH

Y=Y-18:D=2

IF Y{28 THEN Y=Y+10:D=1

NEXT X

GOSUB 3%08:605UB 39186

GOSUB 7808

llﬂgET =8:GOSUB 10608:G0SUB 1000:GOSUB

80 POKE 752,1:POKE 656,08:POKE 657,3:7
0 "PﬂKE 656,8:POKE 657, 2832

) E
POKE 656 B:POKE 657,12:7 '"|4¢ &*l“:
POKE 656,0: POKE 657, 27 7 "]ie 6* "iPOK
E 656, 8: POKE 657, 16:2
82 GOSUB 3800
188 TT=TT+8.2:IF TT>1 THEN TT=0:TIME=T
IME-1:IF TIME{1 THEN TIME=59: TIH—TIH'I
104 IF STICK(B)=7 THEW X=K+2:IF DR1=1
THEN GOSUB 1666

IF STRIG(O)=8 THEN RT=6:GO05UB 3580
110 IF STICK(1)=7 THEN X2=X2+2:IF DR2=
2 THEN GOSUB 11186
111 IF X{55 THEN X=55
112 IF X>195 THEN X=195
115 OK DR1 GOSUB 368,365
120 IF STICK(1)=11 THEN X2=X2-2:IF DR2
=1 THEN GOSUB 1160
138 IF S?ICK(O) 11 THEN X=X-2:IF DR1=2
THEN GOSUB 1@
132 IF STRIG(I)-B THEN RT1=0:605UB 368

133 IF X2{55 THEN X2:=55

134 IF X2>195 THEN X2= 195

135 ON DRZ GOSUB 318,31

169 IF TIM{1 AND InE<s THEN POKE 656,
2:POKE 657,18:2 "8:60":G0T0 86800

172 IF TIME{i06 THEN POKE 656,2:POKE 65
7,18:7 TIM;":0";TIME:GOTO 180

175 POKE 656,2:POKE 657,18:7 TIM;"™:";T

r
188 POKE 77,0
2060 GOTO 10680
300 POKE 53248,K:POKE 53249 ,K-8:RETURN
385 POKE 53249,K-8:POKE S3I248,X:RETURN
318 POKE S53250,XK2-8:POKE S53251,X2:RETU

315 POKE S532S51,XZ2:POKE 53I258,K2-8:RETU

RH

1000 DRi=2:FOR G=1 TO 4:POKE DB1+G,0:N
EXT G:Y=65:Y1=-69:DF1=Y+J:DB1=-Yi+J1:FOR
G=1 TO0 18:POKE DB1i4G,DINB1(G)

18685 POKE DFi1+G,DINF1(G) :NEXT G:FOR G=
%anlo 22:POKE DF1+4G,DINF1(G) :NEXT G:RE
1810 DR1=1:FOR G=1 TO 4:POKE DF1+4G,0:N
EXT G:Y=69:Y1=6S:DF1=Y+J:DB1=-Y1+J1:FOR
G=1 70 18:POKE DF1+G,DINBZ(G)

18615 POKE DBi+G,DINFZ(G) :NEXT G:FOR 6=
%3n§° 22:POKE DB1+G,DPINFZ(G) :NEXT G:RE
1100 DRZ=2:FOR G=1 70 4:POKE DB2+G,0:N
EXT G:YZ2=65:Y3=69:DF2=Y2+J2:DB2=Y3I+J3:
FOR G=1 TO 18:POKE DFZ*G,DINFZ(G)

1185 POKE DB2+G,DINBZ(G) :NEXT G:FOR &=

%ERTB 22:POKE DF2+G DINFZ(G) NEXT G:RE

11186 DR2=1:FOR G=1 TO 4:POKE DF2+G,0:N

EXT G:?2:69:Y3:65:DFZ:?2+J2:DBZ:V1+J3:

FOR G=1 TO i8:POKE DF2+G,DINB1(G)

1115 POKE DB2+G,DINF1(G) :NEXT G:FOR 6=

%anzo 22:POKE DBZ+G,DINF1(G) :NMEXT G:RE

3580 ON DR1 GOTO 3I518,3520

3518 BB=DB1:G6=3598:G60T0 3550

35206 BB-DF1:GG=3588

3558 GOSUB GG

3555 FOR G=58 TO 1808:SOUND ©,G,18,15:5
ogng g,1aa—tc—5n:.1n,1s:nsxr G:SOUND ©
r ’ »

3560 ON DR1 GOTO 3563,3565

3563 POKE BB,8:FOR G- 1 ro 6:POKE BB+6G,
DINF2(G) :NEXT G:G6OTO

3565 POKE BB,8:FOR G= 1 Tn 6:POKE BB+6G,
DINF1(G) :NEXT G:GOTO 3591

3578 RETLRN

3580 POKE BB+6,224:FOR G=8 TO S5:POKE B
B+G, nnntc+1}-u£xr G:RETURN

3590 POKE BB+6,7:FOR G=8 TO 5:POKE BB+
G,DHL (G+1) : usxi G:RETURN

3591 IF RT=1 THEN RETLRN

3592 IF DR1=2 AND DR2=1 AND PEEK (53260
3=12 THEN GOSUB 4580

3593 IF DRi=1 AND DR2=2 AND PEEK (53261
3=12 THEN GOSUB 4568

3595 POKE 53278,0:RETURN

3600 ON DRZ GOTO 3618,3620

3610 BB=DBZ:GG=3580:G60T0 3650

3626 BB=DF2:GG=359%8

3658 GOSUB GG

3655 FOR G=56 TO 180:SOUND 8,G,18,15:5
OLUND ©,180-(G-58),12,10:NEXT G:SOUND 0

8,0,0
%660 ON DRZ GOTO 3I663,3665
3663 POKE BB,B®:FOR G-1 TO 6:POKE BB+G,
DINFL(G) :NEXT G:GOTO 3768
3665 POKE BB,B:FOR G=1 TO 6:POKE BB+G,
DINFZ(G).IERT G

88 IF RTi=1 THEN RETURN
3701 IF DR2=2 AGND DRIi=1 AND PEEK(53262
3=3 THEN GOSUB 4800
3785 IF DR2-1 AND DR1=2 AND PEEK(53263
=3 THEN GOSLUB 4080
3710 POKE 53278,0:RETURN
3880 POKE 656,2:POKE 657,6:? SCOREL;"
":POKE 656,2:POKE 657,31:? SCOREZ;"
":RETURN
3988 COLOR Z:FOR J=1 TO 4:H=INT (45+RND
(8)%18) :G=RND (8)%145+10:G0SUB 3983 :NEX
T J:RETURN
ﬁ?gl DRAWTO G+2,H+S5:DRAWTO G+#2,H+3I:RET
3963 PLOT G,H:DRAWTO G,H+9:PLOT G,H#4:
DRAWTO G-2,/+4:DRAMTO G-2,H+1:PLOT G, H

5
53:5 DRAWTO G+2,H+5:DRANWTO G+2,H+I:RET

3910 COLOR 1:FOR J=1 TO I:H=4B+RND(0)*
ET“g:RID(G)*145+18:GOSHB 3913 :MEXT J:R
53:1 DRAWTO G+5,H+S:DRAWNTO G+3,H+9:RET

3913 PLOT G,H:DRAMWTO G-5,H+S5:DRAWTO G+
3,H+9.DRANWTO G,H:DRAWTO G+4,H+1

aaiﬁ DRAWTO G#5,H+5S:DRAWTO G+3,H*+9:RET
3930 COLOR 3I:FOR G=79 TO0 47 STEP —-1:PL
OT 8,G:DRAMWTO 159,G:NEHT G:RETURN

4060 BB1=-DF1:BB2=-DB1:GOSLUB 4608

4803 Y=75:Y1=-74:DF1=Y+J:DBi=V1i+J1

4005 ON DR1 GOSUB 48108,4020

4006 RT1=1:GOSUB 36680:GO0TO0 4816

4010 FOR G=1 T0 9:POKE DB1i+G DLFIG) PO
¥EGDF1+G ,DLB(G) : 5S0LUND 8,128, 8,15-6:NEX

4011 POKE DF1+10,DLB(18) :POKE DF1+#11,D
LB{11):FOR G=1 TO 6:SOLUND ©,120,8,15-G
:FOR HH=1 TO 10:NEXT HH:NEXT G:RETURN
48286 FOR G=1 70 9:POKE DB1+#G,DRB(G):POD
¥EGDF1fG,DRF(G):50HHD 8,120,8,15-G:NEX
4021 POKE DB1+16,DRB(18) :POKE DB1+411,D
RB(11):FOR 6=1 TO 6:50LUND ©,128,8,15-G
:FOR HH=1 TO 10:NEXT HH:NEXKT G:RETLRN
45080 BB1-DF2:BBZ=-DBZ:GOSUB 4688
4583 Y2-74:Y3=75:DF2=Y2+J2:DB2=Y3I+J3
4585 ON DRZ GOSUB 4520,4538
4518 RT=1:GOSUB 3560:G0T0 4806
4528 FOR G=1 TO 9:POKE DF2+G,DRB(G):PO
¥EGDB2+G,DRF(G):50HHD 8,118,8,15-G:NEX

4521 POKE DF2+10,DRB(106) :POKE DFZ+11,D
RE(11):FOR G=1 TO 6:S50UND ©0,118,8,15-G
:FOR HH=1 TO 18:NEXT HH:NEXT G:RETURN
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4538 FOR G=1 70 .9:POKE DB2+G,DLB(G):PO
¥EGDF246,DLF(G):50UND 9,110,8,15-G:NEX

4531 POKE DB2+16,DLB(18) :POKE DB2+11,D

LBC11) :FOR G=1 TO 6:SOUND ©,118,8,15-6
:FOR HH=1 TO 18:NEXT HH:NEXT G:RETURN

4688 FOR G=1 TO 22:POKE BB1+G,0:POKE B

B2+4G,0:NEXT G:RETURN

48608 XK=INT(RND(8)%145+508) :0ON DR1 GOSUB
360,365:G05UB 1180:5COREI=SCORE1+10:6

05SUB 3800 :RETURN

4818 XZ-INT (RND (8)%145+50) :ON DR2 GOSU

B 310,315:G0SUB 1800:SCORE2=SCOREZ2+18:

GOSUB 3800 :RETURN

5680 COLOR 1:PLOT 26,5:DRAWTO 26,15:PL

OT 26,5:DRAWTO 31,6:DRANTO 31,14:DRANT

0 26,15:G0T0 5998

5180 PLOT 36,5:DRAWTO 36,15:PLOT 35,5:

;ggr 37,5:PLOT 35,15:PLOT 37,15:607T0 5

5280 PLOT 42,15:DRAMTO 42,5:DRAMTO 46,

15:DRAWTO 46,5:G0T0 5998

5380 PLOT 5@,5:DRAWTO 58,15:DRAMTO 55,

15:DRAWTO 55,5:DRAMTO 508,5:60T0 5998

5480 PLOT 66,5:DRAWTO 66,15:DRAMTO 71,

15:DRAWTO 71.5:DRAWTO 66,5:PLOT 66,18:

DRAWTO 71,18:GOTO0 5990

5588 PLOT 76,5:DRAWTO 81,5:DRANWTO 81,1

5:PLOT 76,5:DRAKTO 76,15:PLOT 76,18:DR

AWTO 81,10:G0T0 5998

5680 PLOT 85,5:DRAMTO 91,5:PLOT 88,5:D

RAMTO 88,15:G0TO 5998

5788 PLOT 95,5: DRAKTO 101,5: PLOT 98,5:
DRAWTO 98,15:G0T0 59

5868 PLOT 106,5: onauro 106,15 :DRAWTO 1
11,15:60T0 5930

5988 PLOT 116,5:DRAWTO 116,15:DRAWTO 1
21,15:PLOT 116,18:DRAMTO 121,18:PLOT 1
16.5:DRAWTO 121,5:60T0 5998

5998 RETURN

7808 DD=17:DIM TF1(DD),TBL1(DD),TF2(DD)
,TBZ (DD)

7885 FOR G=1 TO DD:TF1(G)=8:TF2(G)=0:T
B1(G)=8:TB2(G)=0:NEXT G

76108 FOR G=1 TO 14:READ C:TF1(G)=C:NEX
T G:FOR G=1 TO 13:READ C:TB1(G)=C:NEXT

G
78020 FOR G=1 T0 13:READ C:TBZ(G)-C:NEX
T G:FOR G=1 TO 14:READ C:TFZ(G)=C:NEKXT
G
7825 RET=0:G05UB 18068
7838 POKE 704 ,49:POKE 7065,49:FOR 6=5 T
0 19:POKE DF1+G,TF1(6—-4) :NEXT G:FOR G=
1 TO 13:POKE DB1+G,TB1(G) :NEXT G
7840 FOR X=220 TO0 35 STEP -1:POKE 5324
8,X-7:POKE 53249 ,XK: 50“!9 8,X,18,6:FOR
H=1 TO0 I:NEXT H'NEHT
7045 FOR G=1 TO0 18: PUKE DF1+G,8:POKE D
B1+G,8:NEXT G

7851 POKE 704,49:POKE 705,49:FOR 6=1 T
0 13:POKE DB1+#G,TB2(G) :NEXT G:FOR G=4
TO 18:POKE DF1+4G,TF2(G—-X) :NEKT G
7060 FOR XK=380 TO 210:POKE 53249 ,H:POKE
53248 ,X+7:50UND 9,X,10,6

7862 IF X=75 THEN GB&UB 5688

7863 IF X=85 THEN GO5UB 5168

7064 IF X=91 THEN GO5UB 5280

7865 IF X=-1083 THEN GOSUB 5366

78666 IF X=119 THEN GDSUB 5466

7867 IF X=130 THEN GDSUB 5568

7868 IF X=138 THEN GDSUB 56680

7869 IF K=144 THEN GDSUB 57886

7878 IF X=155 THEN GODS5UB 5866

7871 IF X=165 THEN GODOSUB 5980

7875 FOR H=1 TO 4:NEKXKT H:MNEXT X

7888 ? "R art.V,.Cestaro III
":50UND 0,90,12,11:50UND 1,91,12,172:G0
SUB 16040

7885 COLOR ®:FOR 6=5 TO 16:PLOT 25,G:D
RAMTO 125,G:PLOT 25,15-(G-5) :DRAMWTO 12
5,15-(G-5) :NEKT G

7886 SOHKD 9,80,12, ] 2,14
7898 PPE%R RTQRT

7891 Fﬂﬂ G=1 TO 28:GOSLUB 7898:NEXT G
7692 7 "R PRESS START *

7893 FOR G=1 TO0 28:GOSUB 7898:MNEKT G:G
0T0 7090

Iggﬂ IF PEEK(53279)=6 THEN POP :GOTO 7

7899 RETLRN

;&ﬂﬁ 7 "R OH OH ... FOOTSTEPS
7181 FOR G=1 TO 2:FOR H=15 TO0 @ STEP -

1:SOUND ©8,128,8,H

7185 SOUND 1,122,8,H:FOR J=1 TO 8:NEXKT
JINEXT H:FOR F=1 TO 68:NEHT

7187 FOR H=15 TO @ STEP -1: SOHND 8,118
»8,H:SOUND 1,112,8,H:FOR J=1 TO 8: NEXT
JINEXKT H:FOR F=1 TO 68:NEXKT F:NEXT &

7118 ? "KR":RETURN

8000 FOR G=1 TO 10:POKE 656,0:POKE 657
»15:7 " GAME OVER ":SOUND ©,156,10,14:

FOR Z=1 TO 1S5:MEXT Z

8885 POKE 656,8:POKE 657,15:7 “HTLENY

"'SIJI.IHD 8,1008,10,14: FOR H=1 T0 15:

NEKT NEXT G

8ees SOUHD 8,8,8,8: POKE 656,08:POKE 657

8010 IF ORE1,5C0 E2 THEN 8020

8013 IF SCORE2>SCORE1 THEN 80838

8815 IF SCORE1=SCOREZ THEN 8048

80820 POKE 656,8:POKE 657,3:7 " SCORE
"IFOR H=1 TO0 15:GOSUB 8100:NEXT H

8021 POKE 656,8:POKE 657,3:7 °*

."'FOR HZ1 T0 15:GOSUB 8186 :NEXT H:GOT

8030 PUKE 656,8:POKE 657,28:7 " SCORE
:FOR H=1 TO 15:GOSUB 8166 :NE H
8035 POKE 656,8:POKE 657,28:7 *
B FOR H=1 TO 15:GOSUB 8180 :NE 0
TO 8838
8840 POKE 656,8:POKE 657,3:7 " SCORE
":POKE 656,08:POKE 657,28:7 " SCORE

":FOR H=1 TO 15:GOSUB 8160
8841 MEXT H

8045 POKE 656,8:POKE 657,3:7

:POKE 656,8:POKE 657,28:2 “JRId014
:FOR H=1 TO 15:GOSUB 8180

8846 NEXT H:GOTO 8040

gsgﬁ IF PEEK(53279)=6 THEN POP :GOTO 8

8161 RETURN

82088 SCORE1=0:SCORE2=0:TIM=0:TIME=59

8210 FOR G=258 TO @ STEP -3:SOLND @,G+

5,10, 15:S0UND {,G+4,10,14:50UND 2,643,

ie,1
8215 SOUND 3,6+2,10,12:POKE 712,RND(8)
¥255:NEXT G:FOR G=6 TO I:SOUND G,9,0,0
:POKE 53248+G,35:NEXT G
8217 POKE 712,197:G605UB 3938:G6G05UB 398
8:G605UB 3918
8220 POKE 656,0:POKE 657,13:7? "

":POKE 712,197:G0T0 75
186888 POKE 559, 46:I=PEEK (186) 24 : POKE
54279,1I:POKE 532?7 3:POKE 623,1
10010 J-I%*256+512:J1-I%256+640: J2=1%25
6+768:J3=-I%2564896
éBBIS FOR G=J TO J3I+128:POKE G,9:NEKT

18828 POKE 704,165:POKE 705,165:POKE 7
86,220:POKE ?B?. 208

18825 X=100:Y=17:Y1=16

igglﬁ DF1=Y+J:DB1=Y1+J1:DF2=Y+J2:DB2:=Y
18835 IF RET=6 THEN RETURN

180840 DPD=2Z:DIM DINFL(DD),DINF2(DD),DI
NB1(DD)Y ,DINBZ (DD} ,DHR (6) ,DHL (6]

18843 CC=11:DIM DRF(CC),DRB(CC),DLF(CC
) ,DLB(CC)

18845 FOR G6=1 TO DD:DINF1(G)=B:DINF2I(G
J=0:DINBL1(GI=0:DINB2Z(G)=8:NEXT G

18850 RESTORE 12588:FOR G=1 TO 18:READ
C:DINBLI(GI=C:NEKT G:FOR G=1 TO 22:REq

D C:DINFL1(GI=C:NEXT G

18668 RESTORE 12600:FOR G=1 TO 22:READ
C:DINFZ(G)=C:NEXT G FOR G=1 TO 18:REa

D C:DINBZ(G)=C:NEXT

18865 RESTORE 12760: FOH G=1 TO0 6:READ
C:DHR(G)=C: NEHT G:FOR G=1 TO 6:READ C:

DHL (G) =C:NEXT

18066 RESTORE 12800 FOR G=1 TO 9:READ

C:DRF(GI=C:NEXT G:FOR G=1 TO CC:REaD C
:DRBIGI=C:NEXT G
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18068 RESTORE 129608:FOR G=1 TO 9:READ

C:DLF(GI=C: IEﬂT G:FOR G=1 TO CC:READ C
:DLBEGI=C:NEXT

16878 X=188:X1i:= 92 HZ2=150:K3=158:¥Y=-64:Y

1-68:Y2=-64:Y3=648

18871 DFi=Y+J:DBi=VY1+J1:DF2=Y2+J2:DB2=

YI+J3

11000 RETURN

12608 DATA 1,6,28,47,63,87,175,31,28,5

6,56,24,12,4

12685 DATA 31,6,28,24,56,48,112,112,243
»252,248,249, 158

12818 pata 192 96,56,24,28,12,14,14,29

7,63,31,153, 112

12628 DATA 128.96 56,244,252,234,245,2

48,56,28,28,24,48,32

12588 pDafa 1,1,1, 7 7,3,7,15,7,143,199,

143,198,158, 188 24!,224,54

12518 pata 28 52 62,122,245,242,224,25

1,245,248.240,224,192.128,132.224,240,

112,48,96,96,248

12608 DATA 56, l‘ 124 94,175 79,7,223,1

75,15,15,7,3, 31
12618 Data 128 1is 126 224 224 192 224
240,224,241, 227 241 99 121 61,15, ? 2

12780 paTa 76.194.208,254.240,224,58,2

2,11,127,15,7

12880 pata 12,15,229,55,255,254,252,24

8 112 128, 128 248 252 31 15,79,39, 19 3

12900 baTA 48,248, 168,231,252, 127 3
1, 1; 1,1,143,63,248, 243.242,223,260,12

CHECKSUM DATA
(See pgs. 7-10)

8 DATA 989,124,404,671,656,206,629,300
,405,2089,3,392,475,873,35,6291
188 DATA 258,499,808,92,769,988,956,83
5,868,956,964,352,969,677,493,18468
175 pATA 493,966,685,140,162,188,78,38
3,495,4080,498,657,488,658,495,6778
3508 DATa S,527,591,975,775,52,885,887
,805,95,78,573,3084,310,415,7277
3680 DaTa 14,533,598,978,772,61,862,58
5,272,915,927,483,308,809, 686, 8635
3983 DATA 68,614,285,623,945,631,374,9
4,3088,283,99,915,6,948,9,6186
4500 DATA 113,562,338,832,959,40,936,7
,440,600,942,627,924,621,208, 8141
5400 DATA 86,69,289,636,4408,811,823,78
757,768,778,998,189,221, 432, 8881
7651 DaTa’ 557,619,754,762,766,447,463,
450,469,465,452,456,373,329,212,7574
7886 pATA 417,639,650,803,61,999,818,5
31,923,437,219,391,591,605,357,8441
80810 DATA 215,224,226,614,322,938,194,
757 581 +37%; 797,983,798,779,585, 8300
8215 pafa 11,115,197,176,276,881,711,9
73, 302 726,404,643,831,619,628,7487
18065 DATA 811,777,768,769,680,43,279,
806,564,311,872,333,488,7808,373,8654
12808 DATA 251,148,391

Moire Demo

DEG

AZINT (1.9%168)
GRAPHICS 8+16
SETCOLOR 2,08,0

FOR I=@ TO 168 STEP 5
B= IﬂT(I/?)

COLOR

PLOT 8, B

DRAWTO I,160

PLOT 4, &

DRAMWTO A-I,168

PLOT ©,160-B

DRAMWTO I,8

PLOT A,160-B

DRAWTO A-I,0

NEXKT I

IF PEEK(764)<>255 THEN END
G0TO 1790

CHECKSUM DATA
(See pgs. 7-10)

18 DATA 217,62,458,287,54,4,732,568,18
7,758,488, 289 838 329 363 5486
160 paTa 746 161 728 1635
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TRIPLE THREAT DICE

16K Cassette 24K Disk
by Michael A. Ivins

Do you like to gamble but can’t afford trips to Las 35 ? "THEN ENTER YOUR BEY BY PRESSING

. & H = ll:? (1] L
Vegas or Atlantic City? If so, then this program is for BEE TRIGEER: TOU WaY BEY ¢ %0 I
you. By placing your bets carefully, you can be fairly :g 2 '_'20!.15325 nsuiaggl-:o:}tll‘l’gﬁ;b —
sure of a high return, while impulse betting on the G, HOLD":? -.?HE JOYSTICK TO THE RIGHT
high odds might make you a big winner — or it might UNTILL a"
k bvsli : 28 ? "POINTER ﬁPPEﬁR5 IN THE BOXK MARKE
TELLE YO g0-Droke: i D"':? "'ROLL DIC D _PRESS TRIGGER."
This game is modeled after a type of gambling 668 ? :? "PRESS TO BEGIN"
hine f dinLas Vi ; Fhaas hi 76 ? “GOOD LUCK!!I™
machine round in Las Vegas casinos. €5¢ machines 75 IF PEFEK(53279){)6 THEK 75
use three dice to play and give you several options to 9@ GOTO 10@88:REM DRAM BE};TI!G LAYOUT
bet on. Unlike craps, you are betting solely on the }gg 23%:: ‘;ggngI!gl"‘l EL%ER BgTS RESET MWI
outcome of a single roll of the dice. You may bet up !20 ¥ ORI Y e
to five coins (normally quarters) on each of the bet- 138 IF 51%[;“?0) =9 OR STICK(8)=18 OR ST
ting options, with no limit (other than your total ICK(8)=11 THEN B=B-1:GO5UB 1508
h ki f i ) 132 IF STICK{8)=6 OR STICK{B)=7 OR STI
cash) to how many o the options you choose to bet CK(B)=5 THEN B=B+1:GOSUB 1588
on. 135 IF B{3I2 THEN IF BET(B)=S5 OR M-8 TH
You use your jOVStiCk to position the bet cursor E:algg B{3I2 AND STRIG(B)=0 THEN BET(B)
next to the option you wish to bet. Pressing the “BET(B)+1:POSITION X,Y:? BET(B);:50UND
. b ill . b : A 6,156,10,15:M-M-1
trigger button will enter your bet one coln at a time 1‘1 IF 5(32 THEN IF BET(B)=6 THEN POSI
until you reach five coins, after which it will not TION X, \'i" "‘_;;é" 5 SEEOINNS THEN FesT
accept any more bets on that option. Moving the joy- %‘%"IE 3 32551 (B)
stick to the left or right will move the cursor. After 145 POSITION 7,28:7 M;" *; 2
you have bet as many options as you wish, hold the i:g ;2RB?§%°¥Hé"Tg %g ‘NEXT DELA
joystick to the right until the pointer appears in the i!’slg ggnﬁgiéfne!g ?F?%g(a%;? 3252?208
box marked ”ROLLD!CE” Press the trigger again. 168 SOUND s]eja}a:so]‘é 130
and the computer will roll the dice. 2688 COUNT=COLUNT+1:REM ROLL AND DRAMW DI
After each roll of the dice the computer will dis- ggs GOSUB 2780
play your win or say “SORRY" if you did not win. 218 Y=0:A-INT(RND(0)%¥6+1) :X=18:0N “agg
At this time you have an additional option. If you 3““ 10096, L0058, 1H029, 19650, 10040, 1
should wish to take your winnings and quit, all you X=14:B=INT(RND (@) %6+1) :ON B GOSUB
need do is pull the joystick toward you. A push on égga: igeéaliggggb'}g?ig..ignga éegggus
the trigger will return you to the betting routine. O 16060,1060108,16020, 16030,10840, 16850

240 D-A+B+C:IF COUNT)>1 THEN COLNT=1
258 REM PaY WINNING BETS

260 IF BET(8)=8 OR D{12 THEN 275

265 MWIN=KIN+BET(0) :POSITION 6,21:7 WIN

1 REM TRIPLE THREAT DICE 270 POSITION 3,14:7 '"4;

2 REM BY MICHAEL aA. IVINS 275 IF BET(1)=8 OR D)9 THEN 290

3 REM JULY, 1981 280 MIN=-WIN+BET (1) :POSITION 6,21:7 WIN

18 DIM BET(3I1) :COLUNT=8 :

15 GRAPHICS 0:7 “THIS IS a4 GAME PATTER 285 POSITION 3,15:7 "du;

gEaEgll;;Ell A™:? "GANBLING MACHINE IN LA 298 IF a4<{>B OR B{>C OR BET(2)=6 THEN 3
‘ll as

28 7 "YOU BET ON THE OUTCOME OF THE RO 295 WIN-MIN+(BET(2)%3I6):POSITION 6,21:

LL OF":? “THREE DICE. YOU HAVE MANY OP 7 MIN;

TIONS You" 6o POSITION 3,16:7 ",

25 7 "CAN BET ON. TO SELECT THE OPTIO 385 IF (A<)B aND a<>C AND B{(>C) OR BET

N ON":? "MHICH YOU MWISH TO BET, USE TH (3)=8 THEN 328

E*™ 318 IF A=B OR B=C OR A=C THEN WIN=MWIN+

380 7 “JOYSTICK TO MOVE THE '>' UNTILL (BET(3)%6) :POSITION 6,21:7 WIN;

IT":? "POINTS TO THE PROPER OPTION. Y 315 POSITION 3,17:7 "“';

ou* 328 IF A=B AND B=C THEN GOSUB 2000
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338 IF A=B THEN G=A:GOSUB 2180
335 IF A=C THEN G=A:GOSUB 2180
348 IF B=C THEN G=B:GOSUB 2160
358 IF DS11 THEN GOSUB ((D-3)*18)+2280
gggaIF D18 THEN GOSUB {(ABS(D-18)%i8)+

3680 IF D=i7 THEN GOSUB 2Z10:IF D=18 TH
EN GOSUB 2208

3760 M—M+WIN:POSITION 7,28:7 M;

372 IF M-8 THEN 428

373 IF M)=5800 THEN 5000

375 IF WIN>® THEN 400

3188 GOSUB 26600

382 POSITION 1,8:7 "SORRY";

385 IF"Sngﬁtﬂ) =0 THEN POSITION 1,0:7

X198 IF STICK(O) 13 THEN 568

395 GOTO 382

4080 GO5UB 2500

482 POSITION 1,0:7 "WINNER";

485 IF Srnég(nllg THEN POSITION 1,0:?

410 IF STICK(BJ 13 THEN 588

415 GOTO 482

428 ? "KI'M SORRY, BUT YOU HAVE GONE B
¥axg::? “IF YOU WISH TO START AGAIN WI
430 ? "NEW BANKROLL PRESS ERfLRI, 70 au
IT":? “PRESS EE!;Q?

448 IF PEEK(53279)<>6 AND PEEK(53279)(
>S5 THEN 4486

433 IF PEEK(53279)=6 THEN COUNT=0:GOTO

468 IF PEEK(53279)=5 IHEI ? “"GOODBYE &
ND BETTER LUCK NEXT TIME":END
588 ? "KIT IS 4 WISE GAMBLER MWHO KKNOW
S5 WHEN T0 QUIT."
518 7 :7 "“"THANK YOU FOR PLAYING AND GO
0D LUCK TO YOU THE NEXKT TIME."
520 7 :? "GOODBYE.":END
18088 GRAPHICS @:POKE 752,1:POKE 82,1:5
ETCOLOR 2,12,12:7

USE JOYSTICK";
18862 SETCOLOR 1,12,0:S5ETCOLOR 4,12,12
igas 7 " T0
MOVE BET"
igia 7 v POI
NTER™
1828 ? 7 "PAYS 216-1 PAYS 18-1 TO0T
aL Pays"

1025 ? '.l L | 1
—"
ie38 7 | 3I-oMES || 2-oMES |l 3
216-1|"
103;2?1?i I-Twos || z-TWwos || 4
104g 2 "i 3-THREES|| 2-THREES||] 5
1845 7 "A 3-FOURS || 2-Foumrs || &
1858 ? | 3I-FIVES || 2-FIVES || 7
14-1]"
105?0?1"1 3-SIKES || 2-SIXES || 8
1868 7 'l i b Il 9
,— "
1065 7 “p '] 18
1870 ? "| HI (OVER 11) 1-1|] 11
19759* "| L0 (UNDER 1@) 1-1|] 12
1039 2 ?A ANY 3 OF KIND I6-1j] 13
1885 ? "l ANY 2 OF KIND 6-1]] 14
1890 7 "k ] 15
103%1;1!" |
5 r 16
36-1]" SR R
1100 2 "lcaSH. Il ROLL}] 17
1195 ? "lutn- 1| PICE]] 18

"
1119 9 |l|L 1L L
M

1120 GOTO 118
lgggTPgKE 752,1:FOR I=8 TO I1:BET(I)=@
1216 FOR I=6 TO0 11:POSITION 2,I:7 ™ "
; :POSITION 14,1I:7 " ';:NEKT I
*222E§0RII‘14 T0 17: PBSITIUH ;12 "
1230 FOR I=6 70 21:POSITION 26,1I:7 "
:NEXT I
1248 POSITION 19,28:7 ™ 3¢ *;
1270 WIN=0:POSITION 6,21:7?7 w' =
1280 B=0#:GOSUB 1588
1298 RETURN
156808 IF B{@ THEN B=0:IF 8)32 THEN 8‘32
ﬁSLg %F?Bis THEN POSITION 3,14:7 "> 3§
Ll - . -
1511 IF B=1 THEN POSITION 3,14:7 " }¢)
& et N=2:¥=15
1512 IF B=2 THEN POSITION 3,15:7 * 4€)
SE My NT2 V=16
1513 IF B=3 THEN POSITION 3,16:7 " $¢>
";:POSITION 3,6:7 " *;:1K=2: ¥=17
1514 IF B=4 THEI POSITION 3,17:7 ™ Mg
POSITION 3,6:7 ")4€ ";:N= 2.?—6
1515 IF B>4 AND 5{9 THEN POSITION 3,B+
1:72 " J&X34¢€¢ ;i1 R=2:Y=B+2
1516 IF B=9 THEN POSITIOI 3,10:7 " 3¢
3iPOSITIOR 15,6:7 = "::8=2:¥= 11
1517 IF B=18 THEN POSITION Z,11:2 n u;
:POSITION 15,6:7 "D 4¢& ";:X=- 14 Y=
1518 IF B>18 AND B{15 THEN POSITION 15
JB=5:27 " J&34€ ";:X=14:Y=B-4
1519 IF B=15 THEN POSITION 15,18:7 " 3}
€)1V :POSITION 27,6:7 ™ ";:1}= 14:v=-11
1528 IF B=16 THEN POSITION 15,1122 n w
;:POSITION 27,6:7 ") 3€ "; K= 26:Y=6
1521 IF B>16 AND B{(31 THEH POSITION 27
JB-11:7 " J€13€ ; :R=26:Y=B-10
1522 IF B=31 THEH POSITION 27,20:7 " &
I)",.PUSI?IOK 19,28:7 M 3¢ Vii4= 26:¥=2

1523 IF B=3Z THEN POSITION 27,21:7 " ©

;'POSITION 19,20:7 "RhieV";

1550 RETURN

2080 IF BET(A+3)=0 THEN RETURN

2010 WIN-WIN+(BET(A+I3)¥216) :POSITION 6

221:7 WIN;

2820 POSITION I,Aa+5:7 "t

2830 RETURN

2180 IF BET(G+9)=8 THEN RETURN

2$IEI=EH"HIH+BETlG+9)*18'PBSITIOH 6,21

2128 PDSITIUN 15,G4#5:7 't

21380 RETURN

2288 IF BET(i1XI4D)=8 THEN RETURN

2202 WIN-WIN4BETC(13I4D)¥#216:POSITION 6,

21:7 WIN;

22084 POSITION 27,D+#3:7 "4

2286 RETURN

2218 IF BET(13+D)=8 THEN RETURN

i2%2"g§N2H1I+BET(13*0)*72:POSITIOH 6,2
' - 3

2214 POSITION 27,D#3:7 "t

2216 RETURN

2228 IF BET(i3I4D)=86 THEN RETURN

fzgz HII WIN+BET(13I+D)*I6:POSITION 6,2

2224 PUSITIUH 27,D43:7

2226 RETURN

2230 IF BET(134D)=8 THEN RETURN

%2?2";II “HIN+BETC(134D)¥Z21:POSITION 6,2

2234 P0§ITIOI 27,D43:7 "

2236 RETLRN

7248 IF BET(13+4D)=0 THEN RETURN

§242"¥=N:HIH+BET(13*5)*14'PBSITIOH 6,2

2244 POSITION 27,D#3:2 "4;

2246 RETURN

2258 IF BET(13+4D)=8 THEN RETURN

§252H¥IK WIN+BETC(13+D)*10:POSITION 6,2

2254 POSITION 27,D43:72 v

2256 RETURN

2268 IF BET(13I4D)=8 THEN RETURN
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ZZGZIHII “HIN+BET(13+D)*9:POSITION 6,21

2264 PﬁSITION 27,D43:7 "4,

2266 RETURN

2276 IF BET(134D)=86 THEN RETURN

2%72 HWIN-HWIN+BET(134D)X8:POSITION 6,21

" = "’

2274 POSITION 27,D#3:7 "4";
2276 RETURN

2568 FOR I-1 TO 1@

2585 FOR 5-48 TO 98 STEP 5
2518 SOUND 8,5,10,18

2538 NEKT 5

2540 FOR 5-98 TO0 48 STEP -5
2556 S0UND 0,5,16,18

2578 MEXT 5

2580 NEKT I

2598 SOUND ©,8,0,8:RETURN
2680 S0UND ©8,200,10,10

2628 FOR DELAY=1 TO 188:NEXKT DELAY
26386 SOUND 6,241,18,18

2648 FOR DELAY=1 TO 1S8:NEXT DELAY
2658 S0UND 8, 0 0 B RETURN
2788 FOR I=1

2718 FOR 5-8 To 50 STEP 28
2728 SOUND 0,5,8,15

2738 NEXKT S SOUND 8,8,0,0

2748 MNEXT

2758 POKE 8:RET

5688 ? CHR i25)'“THIS MACHINE HAS NO
MORE MONEY.

56818 7 :? “IF YOU MISH 7O CASH IN YOUR

BANKROLL":? ""AND PLAY AGAIN AFTER THE
MANAGE-""

seze 7 = HAS5 REFILLED IT. PRE
5512 ¢ TO QUIT PRE 538

5638 IF PEEK(53279)(}6 AND PEEK(532?92
{}5 THEN 5838

5048 IF PEEK(53279)=5 THEN ? “THANK YO
U FOR PLAYING":? "GOODBYE!'":END

5858 COUITZO:GOTO 1000

i60686
16681
16682
iaea3
ieeie
18811
iea1z
18813
ieeze
18821
ieez22
18823
iesle
18831
18832
16833
ieo4e
18041
16842
18843
18858
18051
18852
iees53

POSITION
POSITION
POSITION
RETURN

POSITION
POSITION
POSITION
RETURN

POSITION
POSITION
POSITION
RETURN

POSITION
POSITION
POSITION
RETURN

POSITION
POSITION
POSITION
RETURN

POSITION
POSITION
POSITION
RETURN

X,
X,
H
H

12
Yaiza
Y+2 i g
JYIT Y

?*1:‘} []
v*z-‘? L]

J¥:2 0
m-'h
Y42:7 *

Y:2
,Y41:7 0
Y4Z2:7 ¢

Y2 u

:?*1 7 0
_vfz.q "

- -
LA T

Y7
YiL32 0 ';
LY42:7 Y

CHECKSUM DATA
(See pgs. 7-10)

1 DATA 5083,632,398,141,268,152,941,724
,364,964,357,926,652,485,701,8200

98 DATA 7,758,336,439,688,570, 166,814,
491,127,146,3%9,678,261,339,615

168 DATA 157,784,864,588,315, 334,580,
56,813,248,964,928,252,975,45,8235

295 DATA 698,951,128,808,962,547,808,8
87,810,363,993,3108,143,562, 985, 9843
375 paTa 859,824,6085,727,478,749,8081,9
11,496,456, 785,583,643, 981,367,10125
460 DATA 704,326,95,158,803,846,1085,96
5,524,223,490,533, 705,549,468, 7486

1855 DaATA 549,35,101,873,27,87,67,111,
162,4084,356,257,868,548, 199, 4584
1228 paTa 682,780,226,362,614,794,459,
991,183,191,167,944,79,466,436,7374
1518 paTa 720,852,599,718,893,935,799,
187,53,69,784,2083,782,193,787,8569
22806 DATA 985, 944,198,799,906,30,199,8
06,9087,35,200,861,908,25,2081, 7858
2236 DATA 802,989,31,282,863,918,24,20
3,804,911,751,204,805,912,751,90822
2274 DaTA 205,806,347,111,418,534,289,
453,538,509,257,757,623,766,635,7248
2650 paTa 256,356,281,606,436,511,94,1
98,973,526,942,891,148,178,288,6506
10902 DaTA 250.49,136,246,248, 51 150,2
2308,53,9082,250,220,55,118, 5162
}?2“ baTa 216,222,57, 120,21& 224 59,1
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BICYCLE

16K Cassette 24K Disk

by Dan Devos

Bicycle is a one player game. You are a messenger
working for the largest shipping company in the
world. As part of your daily routine, you must run
memos and invoices from the main shipping offices
out to the loading and receiving docks. Leaping on
your trusty bicycle, you proceed across the vast
parking lot, past rows of idling tractor trailer rigs,
dodging the many potholes that impede your
progress. However, the potholes are not the only
things you have to look out for. The drivers of the
trucks are in a hurry to leave, and often they can’t
bother to watch out for one poor little messenger on
a bicycle! Needless to say, you have to be careful
where you’re going!

Playing the game.

The cyclist is continually proceeding at a fixed
rate, and he can also move up and down. Every time
you are hit by a truck or fall into a pothole, you lose a
cyclist. There is a total of three cyclists in a game.

Scoring.

For every space you move, you get one point. For
every section of the parking lot, there are two truck
drivers walking to their trucks. If you hit a walking
truck driver you get 500 points. Watch out! The
truck drivers can stand over the pot holes and when
the cyclist hits them he falls into the hole.

The program.

This program uses a machine language subroutine
to move player missile graphics. The program draws
two rows of trucks in Graphics Mode 1. Then three
players, exactly the same as the edited characters, are
put on top of three of the trucks. These trucks are
erased and the player trucks can then move
smoothly. The rest of the program just moves the
players. Type in the program and wait until the
screen display says “Press Start.” O

8 G070 l0666

1 BB=CO:T=CA:U=CB:VU=CH:DIM CHARS(CSI W
HICH(C3,C2) :CHARS="FQUUMKZ"

2 GRAPHICS C17:CHSET=-(PEEK(186)-CI2)%*C
256 :CHORG=57344:POKE 623,C1

I FOR I=CO TO S11:POKE CHSET+I,PEEK(CH
ORGH+I) :NEXT I

4 FOR I=Ci1 710 C7

S CHPOS=CHSET+(ASC(CHARS(I))-CI2)%C8

6 FOR J=C@ 70 C7

7 READ A:PODKE CHPOS+J,a

8 NEXT J:NEXT I

9 FOR I=C3Z2 TO 39:POKE CHSET+I,C256-C1
~PEEK (CHORG+I) :NEKT I

10 POKE 756,CHSET/C256

15 bATA 90,08,223,149,213,85,223,0

i6 DaTh 0,16,1208,254,127,30,4,

17 pavTn 8,8,28,20,54,0,0,90

i8 paThA 0,0,28,28,93,42,28,8

19 DATA 112,112,248,248,252,252,226,22

28 DATA 226,226,254,254,255,127,181,24

21 paTh 223,95,27,6,0,0,0,0

31 BB=C®:Y=CO:SETCOLOR C2,C3,C4:SETCOL
OR C3,CH,12:SETCOLOR C1,C8,C8:5ETCOLOR
C0,C8,C4

32 BB=CO:W=C3I:POSITION C5,19:7 HCH;"ME
N:vuuy":POSTITION C9,C28:7 #C6;"UUU"

35 T-CB:U=CB8:SETCOLOR C2,C3,C4:5ETCOLO
R €3,C8,12

da aUSIIION CZiCS:? ﬂtﬁi“ﬂ!ilglilalili

Z Z

58 POSITION €2,i2:7 #C6:"

oy, i HE—
Z Z

Il

54 SETCOLOR C1,C8,C8:J=INT(C17¥RND(C8)
+C2) iK=INT (C4A¥RND (CB)+C8)

55 L-INT(C17%RND(C8)+C2) :M-INT (CA4%RND (
C8)+C8) :POSITION J,K:? HCLH;"q"

96 POSITION L,M:? HC6;'q"

57 SETCOLOR CB,C8,C4 N=INT{(C17%RND (C8)
+C2) :0O=INT (CI*RND (CO) +C8)

68 P-INT(CLi7%RND(CB)+C2) :Q=INT (CI*RND(
C8)Y+C3) :POSITION N,0:7 HC6;*v"

65 POSITION N,O0#C1:? HC6;"U":POSITION

ﬂ,ﬂ:? HCH; "V :POSITION P,Q#C1:7 uC6;:"U

780 IF aA THEN 4000

180 AA=C1:POKE 752,C1:POKE 53257,C0:P0
KE 53258,C0:POKE 53259,C8

118 PCOLB=26:PCOL1=52:PCOL2=52:PCOL3I=S

2

1800 FOR I=1536 TO 1706:READ A:POKE I,
A:MEET I

1%10 FOR I=1774 TO 1787:POKE I,C8:NEXT

1828 PM=PEEK(186)-C16:PMBASE=C256%PM
1830 FOR I-PMBASE+1823 TO PMBASE+2046:
POKE T,C0:NEXT I

1840 FOR I=-PMBASE+1825 T0 PMBASE+10814:
READ A:POKE I,Q:NEXT I

1050 FOR I-PMBASE+1281 TO PMBASE+1299:
READ A:POKE I, A:NEXT I

1868 FOR I-PMBASE+1537 TO PMBASE+1555:
READ A:POKE I,A:NEXT I

1861 FOR I-PMBASE+1793 TO PMBASE+1811:
READ A:POKE I,A:NEXT I

1878 POKE 704,PCOL8:POKE 785,PCOL1:POK
E 706,PCOL2:POKE 7907,PCOL3
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1086 PLK=53248:PLY=17808:PLL=1784
10696 POKE 559,62:POKE 1788, PMiC4:POKE
53277,C3:POKE 54279,PM
1188 K-USRC1696)
2008 DATA 162,3,189,244,6,240,89,56,22
1,240,6,248,83,141,254,6,106, 141
2618 dDafa 255,6,142,25%,6,24.169,0,1089
,253,6,24,109%3252,6, 133,204,133
20828 DATA 286,189,248,6,133,283,173,25
4,6,133,205,189,248,6,176,232,46,255
2030 DATA 6,144,16,168,177,203, 145, 2085
169,0,145,2083,136,202,208,244,76,87
%840 ' DATa 6,1660,8,177,%083,145,%205,169,
0,145,203,200,202,208, 244, 174,253.6
2050 DaTA 173,254.6,157,248,6,189,236,
6,240,48,133,203,24, 138, 141,253,6
2060 DATA 109,235,6,133.204,24,173,253
6,109,252,6,133,206,189,240,6, 133
%878 DATA 285,185,248,6,178,160,8,177,
203 ,145,205,200,202,208,248,174,253,6
20688 DATA 169,0,157,236,6,202,48,3,76,
2,6,76,98,228.0,0,104,169
2698 pDATA 7,162.6,1608.08,32,92,228,96
3680 DATA 48,45,32,56,36,56,110, 181,16
3810 DATA 112,112,248,248,252,252,226,
226,226,226,254,254,255,127,181,245,22
3,95,27
30820 DATA 112,112,248,248,252,252,226,
zzg,226,225,254,254,255,127,131,245,22
3,95,27
3638 DATA 112,112,248,248,252,252,226,
gzgézgg,226,254,254,255,127,181,245,22
4000 POKE PLL,C108:POKE PLL+4C1,C26:POKE
PLL+CZ,C20:POKE PLL+C3,C20:A-C8:B=80
4010 POKE PLX,A+C48:POKE PLY,B+C32
4828 G=INT (CA%RMND (CB))+C1:D=G*C16:E=95
:POKE PLR#C1,D+C48:POKE PLY+C1,E+C3I2
4038 G=G+G:POSITION G,12:? HC6;" ":POS
ITION G,13:7 HC6;" *:POSITION 6,14:7 ®
4048 I-INT(CS*RND (CO))+CS5:F-I¥C16:6=95
tPOKE PLX+C2,F+C48:POKE PLY+C2,G+C32
4056 I-I+I:POSITION I,12:7 HC6;" *:POS
ITION I,13:7 #C6;" “:POSITION I,14:7 #
4660 R=INT(CI%RND (CO))+C1:H=R¥C16:I1=39
:POKE PLK+C3I,H+C48:POKE PLY+C3,1+C32
4678 R-R+R:POSITION R,C5:7 #C6:" “:P0S
ITION R,C6:? HC6;" :POSITION R,C7:7 @
4671 POKE 53278,C6:IF BB THEN 4080
4072 BB=C1:S50UND ¢8,208,C16,C8:S50UND C
1,201,C18,C8
4673 POSITION C5,18:? HC6;"press start

4874 R=R+C1:SETCOLOR C1,R,C8:IF PEEK(S5
22791<{>C6 THEN 4873

4875 POSITION CS,18:7 HC6;"

"";SETCOLOR C1,C8,C8:50UND CB,C8,C8,C8:
SOUND C1,C8,C8,C8

4680 POSITION €5,C17:? MC6;"SCORE:";Y,
48381 IF INT(C(A/C8I+C1I¥CE+C4> IHCE4CE O
R INTC((A/C8)+C1)*CB+C4{J¥C8 THEN 4178

408968 IF INTC((B/C8)+CLIMCB+C4K*CE AND

%HT((B/CS)+CI)*68484(K*CB+CB THEN 3060
41260 IF INT((A/C8Y+C1I¥CE+C4>L%CB+C8 0
R INT((A/C8)+C1)¥CB+C4{L*¥C8 THEN 41480

4138 IF INT((B/CBY+CLIMCB+C4>M*CE AND

gHT((B/CB)+CI)*CB+CH(H*CS+CB THEN 30668
4140 IF T THEN 4198

4150 IF INT(C(A/CB8Y+CL1I¥CE+C4INXCE+CE O
R INT((A/CB8Y+C1IXCB+C4{N*CE THEN 4198

4168 IF INT((B/C8Y+CLIXCB+C4>0%CE AND

%gT((BICB)*Cl)*ﬂ&*ﬂd(ﬂ*ﬁﬂ*ﬂlﬁ THEN 1880

4198 IF U THEN 4228

4288 IF INT((A/C8)4C1I¥CB+C4IPH*CB+CE O
R INT((A/C8)+C1I*CB+C4<{P*C8 THEN 42280

4210 IF INT((B/CBY+C1)HC84C4)0%CB AND

IgTf(B/CB)+Cl)*08+c4(ﬂ*38+016 THEN 108

i
4220 IF INT({B/C8)+C1)#C8+C8{63 OR INT
((Br/CB)+C1IXCE+CBI 96 THEN 300080

4230 IF NOT STRIG(CO®) THEN 900690

43188 EZE-C1:POKE PLK+Ci,D+C48:POKE PLY
+C1,E4C32:G=G-C1:POKE PLX+#C2,F+C48:P0K
E PLY+CZ,G+C32

4310 I-I+C1:POKE PLK+C3I,H+C48:POKE PLY
+C3,I4C32

4688 IF PEEK(532608) THEN 0660

5808 aA=a+CH

5881 IF STICK(CO®)=1I THEN B=B+C3

5082 IF STICK(CO)=C? THEN aAz=a+C1

5883 IF STICKI{CO8)=14 THEN B=B-C3

58084 IF A>165 THEN 20008

5005 Y=-Y+C1:50UND C1,50,C18,C8:50UND C
1,C0,C8,CO0:POKE PLK,A+C48:POKE PLY,BHC
32:6G07T0 406880

9088 FOR ZZ=C1 TO0 I8:MNEXT ZZ

9681 IF NOT STRIG(C8) THEN 4280

9882 GOTO %0861

10008 T=C1:POSITION N,0:7? HCGE;"F':POSI
TION N,0+C1:7 HiC6;" ":GOTO 10660

180818 U=C1:POSITION P,Q:7? HC6;"F*":PO51
TION P,0+C1:? HC6;" ":GOTO 10668

10068 U-VU+C1:Y-Y+508:FOR KK=C256 T0 C1
STEP -C1:50LUND CO,KK,Ci108,14:NEKT KK:5

OUND ca,ce,ca,ca:cﬁro 4686

200806 POSITION N,0:7 HCG6;'" ":POSITION

N,0+#C1:7 HC6;'" ":POSITION P,0:7 HCH;"

":POSITION P,Q+C1:? HCG," ™

260610 POSITION J,.K:? HC6;' ":POSITION

L.M:? BCH;" "

28028 GOTO 35

38008 W-MW-C1:POKE PLX,nt+43:POKE PLY,B+
CIZ2:FOR XK=14 70 C8 STEP -Ci

Je01e SOLUND CO,2508,Ci16,KK:FOR YY=C1 TO
CZ:NEXKT YY:NEKT XX

30028 POSITION WN,0:? HC6;" ":POSITION
N,0%#C1:7 BCH;'" ":POSITION P,0:?7 HCE;"
":POSITION P,Q+C1:? BCHE;" "

38036 POSITION J,K:? #C6;' ":POSITION
L,M:? pC6;" "

I86831 POSITION C5,19:7 ®#C6;"MEN:":FOR
Z=CO TO MW:POSITION C9+M,19:7 H#C6;" ":P
OSITION C9+HW,C20:7 HCH;" "“:NEXT Z
leé046 IF NOT M THEN X1

Ig8s58 GOTO 35

38068 C1=-1:C2=2:C3=3:C4=4:C5=5:C6=6:C7
=7:C8=8:C9=9:C108=-10:C16=-16:C17=-17:CZ8=
20:CX2=32:C48=-48:C256=256

30078 GRAPHICS C1:5ETCOLOR C2,C@,CB:PO
SITION C5,C8:7 HC6;'"¥*¥ BICYCLE %' POSIT
ION C9,C108:7 HC6;"BY"

38086 POSITION C6,12:7 HC6;"DAN DEVOS™
306898 FOR T=C1 TO 208:SETCOLOR C8,7,C8
:POSITION C5,C8:? #C6;"¥ BICYCLE *':NE
KT T:6070 1

CHECKSUM DATA
(See pgs. 7-10)

8 DaTa 633,344,996,665,276,726,288,49,
214,585,127,4316,580,861,385,7157

19 DaTa 286,278,31,833,464,387,481,358
,16,468,564,29,504,789,386,5780

188 DATA 665,304,46,296,542,845,568,59
5,609,612,172,12,272,246,433,6217

2618 DATA 175,662,648,727,364,533,798,
647,2,556,537,538,539,378,598, 7626
4620 DATA 957.9286,999,346,59,194,351,8
84,906,101,959,678,731,821,740,108240
4130 DATA 822,549,766,915,551,753,9280,
839,864,417 ,868,469,363,814,854,10764
se03 pafa 823,772,423,15,855,743,711,7
33,948,757,303,9087,539,631,763,9927
10830 DaTa 369,862,886,915,636,321,778
,187,4826
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COLOR |
SLOT MACHINE

24K Cassette or Disk

by Michael A. Ivins

The re-defined character set is a powerful tool
which can be used in many different ways. The
characters can be used for special animation effects,
and are especially useful when combined with
certain types of modified display lists. Finally, they
can be used to create colorful graphic displays in the
text mode, GR.O. This last application is the subject
of this article.

If you have ever done much playing around with
GR.8 you know that getting four colors in this mode
is not as difficult as you might expect. For the new-
comers | include example Program 1 to show what [
mean.

18 GRAPHICS 8:SETCOLOR 2,0,15

26 SETCOLOR 1,8,8:COLOR 1

30 FOR X=8 TO 280 STEP 2:PLOT X,8
40 DRAWTO X,18:NEXT X

58 FOR X=1 TO 281 STEP 2:PLOT X,2@
658 DRAWTO X,30:NEXT X

70 FOR X=0 TO 200:PLOT X,40

80 DRAWTO X,58:NEXT X

Program 1.

This may seem to have little to do with re-defined
character sets, but bear with me, I'm coming to it.
The example should show what appear to be three
bars on a white background with blue at the top, red
next and black at the bottom. The program was
supposed to draw two sets of evenly spaced vertical
lines and one solid bar, so what happened? You
would expect the bottom bar to be black. The only
differences between the top two bars is in the posi-
tioning of the vertical lines, yet we get the two colors.

This effect is due to a curious property of the
graphics screen whose technical name is “artifact-
ing.”” Simply stated, the principle is that a single pixel
of GR.8 (the smallest the ATARI will generate) will
be one color while another pixel one space or any
odd number of spaces away will have a different
color. By now you are probably asking, “If this guy
wants to talk about re-defined character sets, why all
this stuff about colors in GR.8?"’ Every character has
eight bytes associated with it, and the pattern made
up by those bits which are ones determines the shape
of the character. Two examples of this are shown in
Figure 1 with 1A showing the bit pattern of the
letter “A’ and 1B showing a percent sign. Each
pixel has a GR.0 character, whether it be text or
control graphic, is identical to a single pixel of GR.8.
By applying the same techniques which gave us
colors in GR.8 to re-defining characters, we can get
many kinds of colored graphic characters.

A B
00000000 00000000
00011000 01100110
00111100 01101100
01100110 00011000
001100110 00110000
01111110 01100110
01100110 01000110
00000000 00000000

There is one important factor which should be
mentioned at this point. The colors you can get from
your special characters (or a GR.8 display) will
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depend on the chosen background color and chosen
luminosity of the foreground. For your own appli-
cations you should experiment with the combina-
tions of foreground and background color which
gives the effect you want most. For the purpose of
this article and the game program which accompan-
ies it | use a white background (SETCOLOR 2,0,15)
and a black foreground (SETCOLOR 1,0,0).

I give two examples in Figures 2 and 3. For
greater ease of use [ have enlarged the pattern of bits
so you can see them better than in the previous
example. I have also labeled the values of the bits and
given the decimal values that you would poke into
the character table to make the changes. With the
specified colors, the character defined in Figure 2
will give you a solid blue block while the one in
Figure 3 will make a solid red block.

Decimal
value
170
170
170
170
170
170
170
170
170

128 64 32 1
1
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slololololololoNe
[ S T gy S G SN
(e i o o e it o o o J o S a0
e e e = 0
olofolololoNoloRaol N
e i R o]
CO0COOOO0OOOm

Figure 2 (Blue Block).

Decimal
value

85

85

85

85

85

85

85

85
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Figure 3 (Red Block).

Simple red and blue blocks alone make for rather
dull graphics, but I’'m sure you can see that by clever
arranging of the dots you can create many interesting
shapes. If the shape you want is too large to fit into a
single 8x8 grid then use two, three or even more
characters. To give one example of the kinds of
things that can be done with color graphics
characters and hopefully have a little fun at the same
time, | include my program for Color Slot
Machine.

Before getting into a description of the game itself

there is a comment | would like to make. Calcula-
ting out all the numbers for special characters you
have drawn on graph paper is very slow work and it
tends to be boring. Fortunately this is the sort of task
which lends itself to being “computerized.” There
are, in fact, many character editor programs on the
market as well as some which have been published in
magazines. These all allow you to make changes in an
enlarged matrix and see the effects of these changes
on the normal sized character. They let you save the
special character set or *font”’ for use with your own
programs. | used such a program which went as far as
writing the actual subroutine that does the work in
the Slot Machine game.

The game.

After the title display, the program will draw a
colorful slot machine on the screen making use of
several kinds of colored graphics characters. There
are two ways to play, which you choose by pressing
the OPTION button any time there is no bet placed.
For those who might be unfamiliar with slot
machines I will describe the options. Single line play
uses only those symbols which line up in the center
of the pay windows. In this version additional
“coins” bet give bigger payouts when a winning
combination comes up. The five line version gives
more ways to win by adding top, bottom and dia-
gonal paylines for the number of coins played. Single
line play can pay more when it pays, but the five line
version can give more ways to win so you win more
often.

Playing the game itself is simple. To enter a single
coin bet, press the trigger button of the joystick and
release. If you wish to bet the maximum bet of five,
simply hold the trigger button down until the beeps
stop. In the single line version the paychart changes
to reflect payout for the size of the bet, while the five
line version employs line pointers to indicate how
many lines are in play. When you have made your
desired bet, move the joystick in any direction to
spin the reels. More details are given in the program
documentation. Happy gambling! O

PROGRAM DOCUMENTATION
The first thing the program does is to jump to the
routine which alters the character set and since that is
the main thing I wish to illustrate, I will cover this
first.

Line 32000 The first step resets RAMTOP.
Next a graphics command to set the new top of
memory. Now we poke the location of the new
character set.

Line 32005 This defines a machine language
routine which will copy the old character set out
of ROM into the protected area of RAM.

Lines 32010-32015 These lines are here to
give you something to look at while the char-
acter set initializes. You won’t see anything at
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this point since the area pointed to by CHBAS
(location 764) is blank.

Line 32020 This executes the machine
language routine so that the material printed in
the previous lines can now be seen on the screen.

Lines 32030-32040 Now we make the
actual changes. We first read the number that
tells where to start and then put in the new
numbers. Some of the characters look a bit
funny (like a cluster of cherries with a blue leaf
or a purple bell) but this is the best I could do
with these colors.

redraws the machine and paychart and resets all
values to beginning levels. Quitting naturally
ends the game.

Lines 500-590 The functions here are
similar to the betting loop of the single line
version. The main difference is in setting line
pointers instead of changing the paychart.

Lines 600-610 This reads all payable
locations. Caution should be noted here. Be
sure when you type these lines in that you use

the abbreviation LOC, for LOCATE and POS,

VOL. 1

for POSITION, or you won’t get everything in

on those lines.
Lines 620-676 This section checks tor

winning combinations and jumps to the payout

Now we return to the main program and from this
point [ will take things in the sequence they are
shown in the program.

Lines 10-11 These set up the reels of 30
“symbols” on each. If you wished to change the
odds of the game, this is the place to do it. You
could make it harder to win by changing the
symbols or by adding no pay symbols or blanks.
If you wanted to, you could set up the reels so
that you would win on every play, which I
would consider to be boring

Line 30 Jumps to the routine which draws
the machine.

Lines 40-100 Here we set the initial values
for game counters and display them. This also
lets you know you are playing the one line
version.

Line 120 This displays the betting prompt.

Line 125 If the bet is the maximum or the
bankroll is zero then the betting routine is
skipped.

Line 130 Wait for trigger press, increment
bet, decrement bankroll and start sound. Also
gosub to change the paychart.

Line 135 Jump to the five line version if
OPTION is pressed and bet is zero.

Line 145 Erase play prompt if bet reaches
maximum.

Line 150 A delay is slow betting.

Lines 160-168 Display bet, shut off sound,
display bet.

Lines 170-175 Return to betting loop if
stick not moved or if stick moved but bet zero.

Line 180 Zero out the attract mode.

Lines 290-310 Jumps to the routine that
animate the handle and spin the reels.

Lines 311-315 Reads the symbols on the
payline and jumps to payroutine.

Lines 320-327 Calculates the proper length
of windsound and jumps to that routine.

Lines 330-340 Resets bet to zero and if any
money is left you are returned to the betting
routine.

Lines 350-420 This is the routine that is
activated if you go broke. It resets the left
margin, erases the paychart and then gives you
your quit or start over options. Starting over

routine if one is present. | originally tried to
make this section more brief, but kept getting
errors.

Lines 680-698 Checks for win and goes to
sound routine if appropriate.

Lines 700-720 Resets bet, erases line
pointers and jumps back to betting routine if
not bankrupt.

Lines 1000-1055 This creates the siren for
winning and is a simple tone with rising and
falling pitch.

Lines 1300-1360 This is the routine which
resets the paychart according to the size of the
bet in the one line play version.

Lines 2000-2090 This is the routine
which actually draws the machine. Notation
should be made here that the paychart is not
truly complete. Most combinations will pay
with a bar (single or double) on the last reel. 1
did not have room to fit this on the screen.

Lines 2300-2390 This animates the handle
by first erasing the knob and redrawing it lower
and doing the reverse by drawing a section of
the handle and the knob one space higher. This
routine also clears any old wins.

Lines 2400-2495 This is the payout
routine for the single line version.

Lines 2600-2690 This is the super jackpot
routine and is triggered if three of the “seven”
symbols appear on the center line with maxi-
mum bet in the one line version and on the fifth
line with maximum bet in the five line version.
This has first an explosion sound, a slower siren
than the regular windsound followed by another
explosion. Then the words “SUPER JACK-
POT!!!" are flashed. I suggest that you type in
“GOSUB 2600 from the direct mode as you
won'’t be seeing much of this routine unless you
change the odds.

Lines 2950-3180 This animates the spin of
the reels. I had originally tried to make the reels
turn two full spins plus a random bit extra, but
this slowed down the action of the game too
much, doing it from BASIC. Therefore we just
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assume those spins without showing them and
take a certain number plus a random amount.
From this point the reels are moved visibly by
a fixed number of spaces for each reel.

Lines 4000-4080 This is the pay routine for
the five line version. OJ

1 REM COLOR SLOT MACHINE

2 REM BY MICHAEL a. IVINS

3 REM NOVEMBER 1981

4 GOSUB Iz26000

16 DIM LS5(68) ,M5(68) ,R5(68) ,PAYS(9):0P
EN B#2,12,0, “5'“:"1!56“"0 lﬂél 1FPAY= 408
0:5PIH:2950

‘1’1 PAYS=" hh..—e82("':CH=97:DB=146:5B=16

15 LS5="abcde fgh abghefcdﬂg dFeflJc
dghcdghé&cdefcd abghefcdc efgh

28 M5="ab fghe fabghe fcdmme fCdabe fghi
je fabC dgh et fabef.ghabcde fcd"
25 RS5=""ghcde famghe fghe fcd_( dcde fllcdi
Jghlllc dghmmc dC de fghe fame fe fCd"
gﬂ BANKROLL=-108:BET=0:WIN=0:L=-1:M=1:R=

48 GOSUB 2008:REM DRAM MACHINE

38 POSITION 28,20:7 "1 LINE PLAY™

108 POSITION 28,22:PRINT "BANKROLL:";B
ANKROLL :POSITION 28,23:PRINT “BET'"'BE
T;:POSITION 36,23: PRINT "HWIN:" MW

128 IF BET{S THEN POSITION 20,21: ?ﬁIlT
mPLAY 1 TO 5 COINSEH

125 IF BANKROLL=® OR BET=5 THEN 145
138 IF STRIG(B)=8 THEN BET=BET+1:GOSUB
Ltlgﬂ:SﬂUﬂD 9,50,190,14:BANKROLL=-BANKRO
135 IF PEEK(53279)=3 AND BET=0 THEN 5@

8
145 IF BET:=S THEN POSITION 20,21:7 "

156 FOR DELAY=1 TO S5:NEXT DELAY

160 POSITION 24,23:PRINT BET;

165 SOUND 6,0,8,8

168 POSITION 29,22:PRINT BAMKROLL;"™ ";
1780 IF STICK(8)=15 THEN 128

175 IF BET=0 THEN 128

180 POKE 77,8

298 GOS5UB 2308:REM PULL HANDLE

318 GOSUB SPIN

Eég LOCATE 5,8,LM:POSITION 5,8:7 CHRSI(
iﬁg LOCATE 8,8,MM:POSITION 8,8:7 CHRS(
g}g LOCATE 11,8,RM:POSITION 11,8:? CHR
315 cosua 2408

328 IF WIN>® AND WINCBET¥*18® THEN DUR=2
:GOSUB WINSOUND

225 IF WIN>-BET#18 AND WIN{BET*25 THEN
PUR=I:GOSUB WINSOUND

326 IF WIN)=BET*25 nln WIN{=BET¥58 THE
N DUR=5:GOSUB WINSO

327 IF WIN)BET*58 nub WIN{Z808 THEN DU
R=10:G0SUB WINSOUND

330 BET-0:POSITION 24,23:PRINT BET;" "

%540 IF BANKROLL)® THEN 120
358 POKE 82,20

368 FOR I=® TO 23:POSITION 20,I:7 "

";INEHT I

378 POSITION 26,8:2 “I'M SORRY":? "YU
HAVE GONE BROKé"" niF Yﬂﬂ HISH TO BU

Y MORE":? "CHANGE PRESS HLH"
3331;""?“555 SELECTEB (] YOII"!? "WISH TO
398 IF PEEK(53279)<>6 AND PEEK(532791¢

>S5 THEN 394

488 IF PEEK({53279)=6 THEN POKE 82,2:G60

T0 11
428 POSITION 208,18:7 “THANK YOU":? “FO
R PLAYING, BETTER"™:? "LUCK NEKT TIME":

END
580 POSITION 28,20:7 "S5 LINE PLAY™;

518 BET=-1:GOS5UB 1386:BET-=8

520 POSITION 28,22:7 “"BANKROLL:'';BANKR
OLL; :POSITION 28,23:7 "BET:";BET;:P0OSI
TION 38,23:7 "HIN'“‘HIH‘

538 IF BET{5 THEN POSITIGH 20,21:PRINT
mPLAY 1 TO 5 COINSH

532 FOR DELAY=1 TO S:HEHT DELAY

535 IF BANKROLL=6 OR BET=S5 THEN 56@
540 IF STRIG(B)=8 THEN BET-BET+1:BANKR
OLL=-BANKROLL-1:S50LUND 8,50,10,14

545 IF PEEK(53279)=3 AND BET-8 THEN 90
558 IF BET=1 THEN POSITION 4,8:PRINT "

552 IF BET=2 THEN POSITION 4,6:PRINT "

553 IF BET=3 THEN POSITION 4,18:PRINT

555 IF BET=4 THEN POSITION 4,4:PRINT "
555 IF BET=S THEN POSITION 4,12:PRINT

L L

568 POSITION 29,22:PRINT BANKROLL ;" ";
:POSITION 24,23:PRINT BET;

532 IF BET=S THEN PESITION 28,21:PRINT

565 FOR DELAY=1 TO 28:NEXT DELAY

566 SOUND 0,8,8,0

578 IF STICK({B)=15 THEN 538

575 IF BET=8 THEN 536

588 GOSUB 2366

598 GOSUB SPIN

6808 LOCATE S,8,LM:POSITION 5,8:7 CHRS(
LM) :LOCATE 8,8, MM:POSITION 8,8:7 CHRS(
g?%g%ﬂCﬁTE 11 8 RM:POSITION 11 8:7 CHR
685 LOCATE S,6,LT:POSITION S5,6:7 CHRS(
LT):LOCATE 8,6 ,MT:POSITION 8,6:? CHRS(
g{a;gocare 11,6 ,RT:POSITION 11,6:7 CHR

618 LOCATE 5,10,LB:POSITION 5,198:7 CHR
S(LB) :LOCATE 8, 16 MB:POSITION 8,18:7 C
HRS (MB) : LOCATE 11, 10,RB: POSITION 11,18
:? CHRS (RB)

628 IF (LM=CH AND MM{OCH) OR (LM=CH AN
3 MM=-LM) THEN F-LM:S5=-MM:T=RM:GOSUB FPa

621 IF LM=DB AND MM=SB AND (RM=DB OR R
M=5B) THEN F-LM:S=MM:T-RM:GOSUB FPaY
622 IF LM=MM ANP RM=MM THEN F-LM:S5=MM:
T=RM:GOSUB FPAY

623 IF LM-DB AND (MM—DB OR MM=-SB) AaND
RM=SB THEN F-LM:S-MM:T-RM:GOSUB FPAY
624 IF LM{OCH AND LMC2DB AND LM{>5B AN
D LM{>185 THENM IF LM=MM AND (RM=DB OR
RM=5B) THEN 623

625 IF LM=SB AND MM=DB AND (RM=DB OR R
M=5B) THEN F-LM:S-HM:T-RM:GOSUB FPAY
626 IF LM=S58B AND (MM=DB OR MM=5B) AND
RM=DB THEN F=LM:S-HMM:T=-RM:GOSUB FPAY
628 GOTOD 638

629 F-LM:S-MM:T=RM:GOSUB FPAY

638 IF BET=1 THEN 688

631 IF LT=DB AND MT=5B AND (RT=DB OR R
T=5B) THEN F-LT:Sz=MT:T=RT:GOSUB _FPAY
632 IF (LT=CH AND MT{OCH) OR (LT=CH AN
3 MT=CH) THEN F-LT:S=MT:T=RT:GOSUB FPaA

633 IF LT=DB AND (MT=-S5B OR MT=DB) AND
RT=SB THEN F-LT:S-MT:T=RT:GOSUB FPAY
634 IF LT=MT AND RT=MT THEN F=LT:5=MT:
T=RT:GOSUB FPAY

635 IF LT=5B AND MT-DB AND (RT=-DB OR R
T=5B) THEN F=-LT:S=MT:T=RT:GOSUB_FPAY
636 IF LT<)>CH AND LT<>185 AND LT<)DB A
ND LT{>SB THEN IF LT=MT AND (RT=DB OR
RT=5B) THEN 648

637 IF LT=5B AND (MT=S5SB OR MT=-DB) AND
RT=DB THEN F=LT:S=MT:T=RT:GOSUB FPAY
638 GOTO 642

648 F-LT:S-MT:T=RT:GOSUB FPAY

642 IF BET=2 THEN 688

643 IF LB=DB AND MB=S5B AND (RB=DB OR R
B=5B) THEN F=LB:S5-MB:T=RB:GOSUB FPAY
644 IF (LB-=CH AND MB(D>CH) OR (LB=CH AN
D MB=CH) THEN 652

645 IF LB-DB AND (MB-DB OR MB=-5B) AND
RB=SB THEN F=-LB:S5-MB:T=RB:GOSUB FPAaY
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646 IF LB-MB AND RB=-MB THEN 652

647 IF LB=SB AND MB=-DB AND (RB=DB OR R
B=5B) THEN F=-LB:S-MB:T=-RB:GO0SUB FPAY
648 IF LB{)>CH AND LB{(>185 AND LB{)DB A
ND LB{>SB THEN IF LB=-MB AND (RB=DB OR
RB=SB) THEN 652

649 IF LB=SB AND (MB-DB OR MB=S5B) AND
RB=DB THEN F=LB:S=MB:T=-RB:GOSUB FPaY
650 GOTO 654

652 F-LB:5=-MB:T=RB:GOSUB FPAY

654 IF BET=I THEN 688

655 IF LT=-DB AND MM-SB AND (RB=DB OR R
B=5B) THEN F=LT:5=MM:T=RB:G0S5UB FPAY
656 IF (LT=CH AND MM=-CH) OR (LT=CH AND
MM<{>CH) THEN 664

657 IF LT=-DB AND (MM=-DB OR MM=S5B) AND
RB=SB THEN F=-LT:S-MM:T-RB:GOSUB FPAY
658 IF LT=-MM AND RB-MM THEN 664

659 IF LT=S5B AND MM=DB AND (RB=DB OR R
B=5B) THEN F-LT:S-MM:T-RB:GOSUB FPAY
668 IF LT<)CH AND LT<(>185 AND LTC)DB A
ND LT{>5B THEN IF LT=-MM AND (RB-DB OR
RB=SB) THEN 664

661 IF LT= SB AND (MM=-DB OR MM=S5B) AND
RB=DB THEN F-LT:S-MM:T=RB:GOSUB FPAY
662 GOTO 665

664 F-LT:S=MM:T=RB:GOSUB FPAY

665 IF BET=-4 THEN 688

666 IF LB=185 AND MM-LB AND RT=MM THER
HWIN-MIN+2000:G05UB 2688

667 IF LB-DB AND MM-SB AND (RT=DB OR R
T=5B) THEN F=-LB:S=MM:T=RT:GO05UB FPAY
668 IF (LB=CH AND MM{O>CH) OR (LB=CH aN
D MM=CH) THEN 676

669 IF LB=DB AND (MM-DB OR MM=SB) AND
RT=SB THEN F=LB:S=MM:T=RT:60S5UB FPAY
=?=?£F LB{>185 AND LB=MM AND RT=MM THE
671 IF LB=SB AND MM=-DB AND (RT=DB OR R
T=5B) THEN F=LB:S=MM:T=RT:G0S5UB FPAY
672 IF LB{)CH AND LB<>185 aND LB{)DB a
ND LB{>SB THEN IF LB=MM AND (RT=DB OR
RT=S5B) THEN 676

673 IF LB=SB AND (MM=-DB OR MM=S5B) AND
RT=DB THEN F=LB:S5=MM:T=RT:GOSUB FPAY
674 GOTO 680

676 F=LB:S5=MM:T=RT:GO0SUB FPAY

680 BANKROLL-BANKROLL+MWIN:POSITION 29,
22:7 BANKROLL;

685 IF HIN)B auo MIN{i8 THEN DUR=2:G05
UB WINSOUN

698 IF Hll} 18 AND WIN{25 THEN DUR=3:G
0OSUB MWINSOUND

691 IF WIN>=25 AND MIN{=58 THEN DUR=5:
GOSUB WINSOUND

695 IF MIN)S® AND WIN{Z0@0 THEN DUR=10©
:GOSUB WINSOUND

788 POSITION 4,4:27 '4";:POSITION 4,6:7
1;‘:‘;?HSITIOH 4,10:7 "4 ::pOSITION 4,
785 BET=0:POSITION 24,21:PRINT BET;
718 IF BANKROLL>® THEN 530

728 &0T0 358

18868 REM MWINNER SOLUND

18618 FOR I=1 TO DUR

1615 FOR 5=48 T0 98 STEP S

1620 SOUND ©,5,18,180

1825 NEXKT S

1838 FOR 5=90 T0 48 STEP -5

1835 SOUND ©,5,10,18

1840 NEXT S

1850 NEXT I

1855 SOUND ©,0,0,8:RETURN

1388 P5=2

1316 FOR I=1 TO 8

13?0 g?SITIOR 34,P5:7 ASCIPAYS(I,I))*B

1325 PS=PS+2
1330 NEKT I
1348 IF BET{S THEN POSITION 34,18:7 45
CIPAYS(9,9)I%BET;" "; :RETURN

1358 IF BET=S THEI POSITION 34,18:7 a5
C(PAYS(9,9))%

1368 RETURN

20880 POKE 752.1:7 gi

125) :POSITION 2
,2:PRINT “FFHHE Frb b P
ays 2+

(i
FF a

2085 POKE 756,PEEK(186)+1:S5ETCOLOR 1,0
+B:5ETCOLOR 2

igia bRINT EPHEFIELELEEE Lo oo

PAYS 5"

2814 PRINT "tﬂ 4 4 -'tt .

2816 PRINT ™ 4 4 4 cd c¢d cd
A 1 s g

2825 PRINT “tr L 'tt r ef ef ef
PAYS 14"

2838 PRINT "tﬂ 4 4 4 tt I

2835 PRINT ™ 4 4 4 gh gh gh
PAYS 18" 3 .l

a7 T
ggigs:EEE} " |'|l-ll-|l-ll-|I 1l 1|'|l1|'ll u" MIK BARS
2e5s paint o« AP P = = =

I
PAYS S8

s s R
2866 PRINT " :
st Bkt - AT

206868 PRINT rrtbbbbb;k e
2898 RETLRN

2180 POKE 752,1:FOR I=19 TO 23

2118 POSITION 28,1

2126 PRINT " s

2136 NEXT I

2148 RETLRN

2200 FOR I=1 TO S i
2216 POSITION 20,16:PRINT "NEIFEEIEE
| COINSEH

2226 FOR DELAY=1 TO 1@:NEMT DELAY
2%33.2051110u 28,16 :PRINT "PLAY 1 TO S
2748 FOR DELAY=1 TO 1@:NEXT DELAY

2250 NEXT I

2260 RETULRN

2388 POKE 752,1:POSITION 17,7

2318 FOR I=1 TO S

2320 PRINT * $éfer;

2325 FOR DELAY=1 TO 2@:NEXT DELAY

2338 MEXT I

2348 FOR I=1 TO 5

2358 PRINT " t€fe;

2355 FOR DELAY=1 TO 28:NEXT DELAY

2368 NEXT I

2370 qu-a POSITION 34,23:7 WIN;" “;
2398 RETURN

§4aa IF Ln-cn AND MN{OCH THEN WIN=BET»

2416 IF LM=CH AND MM=CH THEN MWIN=BETS5
24208 IF LM=99 AND MM=LM AND RM=MM THEN
WIN=BET*16

2425 IF LM=99 AND MM=99 aAND (RM=DB OR
RM=5B) THEN WIN=-HWIN¥*18

2430 IF LM=181 AND MM—LM AND RM=MM THE

N MIN-BET*14

2435 IF LM=1081 AND MM=181 AND (RM=DB 0

R RM=5B) THEN MIN=-BET¥*id4

2440 IF LM=183 AND MM=LM AND RM=MM THE

N WIN-BET*18

2445 IF LM=183 AND MM=103 AND (RM=DB O

R RM=5B) THEN MWIN=BET¥*18

2450 IF LM=DB AND MM=LM AND RM=MM THEN
HIN-BET*58

Zaga gE LH=SB AND MM=-LM AND RM=MM THEN
2453 IF LH‘DS AND MM=SN AND (RM=DB OR
RM=5B) THEN WIN-BET¥*2@

2454 IF LM-DB AND (MM—DB OR MM=5B) AND
RM=SB THEN WIN-BET¥20

2455 IF LM=SB AND MM=DB AND (RM=DB OR
RM=5B) THEN WIN=BET¥*Z8

2456 IF LM=SB AND (MM=DB OR MM=SB) AND
RM=DB THEN WIN=BET*Z@

2460 IF LM=185 AND MM=LM AND RM=MM AND
BET{(5 THEN WIN-BET*200

24708 IF LM=185 AND MM-LM AND RM-MM aND

BET=5 THEN WIN-BET¥*2000:G0SUB 2680



VOL. 1 THE A.N.A.L.O.G. COMPENDIUM PAGE 133

2480 POSITION 34,23:PRINT MWIN;"™ ";:BAN
KROLL=BANKROLL +WIN
2490 POSITION 29,22:PRINT BANKROLL;"™

r

2495 RETURN

2608 FOR I=@ TO 280 STEP S
2685 SOUND ©,1,8,15

2618 NEXT I

2615 FOR I=1

7620 FOR 5-40 10 90 STEP 2
2625 SOUND ©,5,10,10

2638 NEXT S

2648 FOR 5=98 TO 48 STEP -2
2645 SOUND @,5,10,10

2650 NEXT 5:MEXT I

2655 FOR I=1i TO 28

2660 FOR I-@ ru zso STEP 5
2665 SOUND 8,1

2678 NEXT I: soﬁu6 8,0,0,8
2672 FOR I=1 10

2673 FOR DELQ? i 710 48:&%&%“
2674 POSITION 20,208:7 °'
2675 FOR DELAY=1 TO 28:NEXRT DELAY

2676 FOR DELAY=1 TO 28:NEXT DELAY
2678 POSITION 20,28:7 "

2688 NEHXT I

2685 PUSIEIDI 28,208:PRINT "

2698 RETURN

2800 FOR I=-1 TO 288 STEP 25

2810 SOUND ©,1,6,8

2828 NEXT I

2838 SOUND RETURN

ESEBGk LiIlT(RhD(G)*E)*Z:IF L?S9 THEN
%;Ga 522;16*IHT(RID(B)*B)*Z:IF M>59 TH
2978 R n*ZZ*INT(RHD(B)*SJKZ:IF R>S59 TH
EN R=R-60

3880 POKE 77,0:FOR H=1 TO

3016 POSITION 11,18:PRINT RS(R R+1) :R=
R+2:IF R>59 THEN R=1

3828 POSITION 11,8:PRINT RS(R,R+1):R=R
$2:IF RY59 THEN R=1

3838 POSITION 11,6:PRINT RS(R,R+1)
3848 R=R-2:IF R{1 THEN R=R+60@

IB845 IF X=11 THEN GOSUB 2886

3858 IF X>18 THEN 3118

3068 POSITION 8,10:PRINT MS(M,M+i1) :M-M
+2:IF M>59 THEN M=1

2870 POSITION 8,8:PRINT MS(IM,Mt1):M=Mt
2:IF M>59 THEN M=1

38808 POSITION 8,6:PRINT MS(M,M+1)

3188 M=M-2:IF M{1 THEN M=M+60

3185 IF X=6 THEN GOSUB 288680

3118 IF K>S THEN 3168

3120 POSITION 5, 13 PRINT LS(L,L#1):L=L
+2:IF L>59 THEN L=1

3130 POSITION 5,8:PRINT LSCL,L+1):L-L+
2:IF L)59 THEN L=1

3140 POSITION 5,6: PRINT LSCL,L+1)

3150 L=L-2:IF L<1 THEN L=L+68

3168 NEKT H

3165 GOSUB 2866

31708 L=L-2:IF L{1 THEN L=-L+60:M-M-2:IF
+Eél THEN M-N+60:R-R-2:IF R{1 THEN R-R
3188 RETURN

48080 IF CHRS(F)="a" AND CHR$(5) (O™a" T
HEN W=2

48610 IF F=CH AND 5=CH THEN MW-=5

:gza IF F=99 AND S=99 AND T=99 THEN W=

4825 IF F=99 AND 5=99 AND (T=DB OR T=5
B) THEN H=1@

lag?‘IF F=181 AND S5=161 AND T=181 THEN
4835 IF F=1ie1 QHD 5=181 AND (T=DB OR T
=5B) THEN W=1

4:;281F F=1e3 GHD 5=183 AND T=183 THEN
4845 IF F=103 AND 5=183 AND (T-DB OR T
=5B) THEN HW=18

48050 IF F-DB AND 5=F AND T=5 THEN H=20
4852 IF F=DB AND 5=SB AND (T=DB OR T=5
B) THEN H=-28

40853 IF F=DB AND (S=DB OR 5=5B) AND T=
SB THEN HW=20

4854 IF F=5B AMD 5=DB AND (T=DB OR T=S5
B) THEN HW=28

4055 IF F=5B AND (S5=DB OR S=5B) AND T=
DB THEN H=28

4858 IF F=5B AND S5=F AND T=S THEN u=28
4868 IF F=105 AND S=F AND T=5 THEN W=2

a8
‘065 WIN-MIN+W:POSITION 34,23:PRINT WI

4088 RETURN

18868 V-8:FOR I=8 TO 288 STEP 25

18065 SOUND ©,I,0,15

18086 SOUND 1,TY,2,15:50UND 2,I,4,15
10818 NEXT I

18815 SOUND 8,98,0,8:50UND 1,0,8,8:50UN

D 2,0,08,0

i88%8 5TOP

20008 FOR I=1 T0 5

20085 FOR 5=0 TO 2080 STEP 5
2@801@ SOUND 0,5,8,15

28015 NEXT S

20828 FOR 5-=2680 70 8 STEP -5

28825 SOUND 0,5,8,15

20838 NEXT 5

200835 NEXT I

28048 SOUND 6,0,0,0

2080845 STOP

32000 POKE 106,PEEK(186)-5:GRAPHICS 2:
START= (PEEK(1I63i11*256 POKE 756,5TART
/256:POKE 752

32805 DIM HFR§(38):RESTORE 32016:FOR H
=1 TO 3I8:READ N:KFRS(K,X)=CHRS (N):NEXT

X

328610 ? H6;:" I
gznu 2 gg;:: WCOLOR 00
2012 2 #6; = 31
320813 2 #6:" * Eﬁﬁmg %1
32014 7 16" IOHOEEEEOEEE
32815 ? "BY MICHAEL A. IVINS"

32016 DATA 184,169,0,133,2683,133,2085,1
69,224,133,206.165,106,24,1085,1,133,%0

4,160,0,177,205,145,203,200

32817 DATA 208,249, zxs 204,230,206,165
206 ,201,228,208,237

%2028 z ﬁsn:&nutﬁrnsi) :RESTORE 321080
ﬁ§=3° nsao K:IF X=-1 THEN RESTORE :RET

32848 FOR Y=8 TO 7:READ Z:POKE X+Y#5Ta
RT,Z:NEXT Y:GOTO 32038

3§§gnlggtn 520,178,170,170,170,178,178
32%gi paATA 528,179,85,170,85,170,85,17
32102 DATA 536,170,0,170,0,170,0,170,0
32183 DATA 544.160,1608,160,160,16,10,1

10

32104 DATA 552,80,80,80,80,5,5,5,5
3i%gslgstn 560,128,128,160, 15a 168,168
37106 DATA 568,2,2,18,18,42,42,178,178
37187 DATA 584,234,184 ,46,139,46,186,2

24,178
32108 pATA 608,167,28,114,200,114,156,

39
3%109 paTA 688,170,0,178,255,255,170,0
g%éls paTa 616,1,171,7,175,31,191,127,

32111 DATA 624,255, 127,191,159,175,167
32112 pATA 776,2,82,82,81,1,81,80,80
32113 paTa 784, 1?0 168,128,64,64,64,0,

32114 pata 792,1,5,5,21,21,5,5

37115 DATA aea,sa aa a,aa 04 60 aa 64
32116 DATA 808,2,18,10,42 ie, 18,
32117 pATA 315,153 153.166 168 ,is8. 160
,168,128

%2118 paTa 824,1,2,1,2,5,18,21,3

32119 pata 832.0,128,64,128,64,160,88,
32128 DATA 840,85,85,64,08,1,5 ,20
37121 DATA 848.85,84.4,16,80,6

32122 pata -1
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CHECKSUM DATA
(See pgs. 7-10)

1 DATA 536,632,899,895,184,3087,678,879
,220,295,143,351,720,17,548,7364

138 paTa 158,933,148,366,969,92,994,46
8,797,966,134,68,248,261,668,7204

215 paTa 806,170,901,19,825,100,364,78
6,155,968,421,996,516,318,354, 7691

518 DATA 331,142,28,364,552,948,749,33
3,334,453,342,473,808,774,350,6973

566 DATA 181,487,816,825,96,9368,995,30
6,27,725,148,883,578,759,336,8432
628 DATA 726,175,819,805,185,911,237,8
39,650,945,734,214,825,612,890, 9487
645 DATA 646,76,646,390,686,737,111,83
1,733,26,811,137,767,613,838,8042

662 DATA 746,192,836,995,720,954,798,5
90,747,461,8%5,752,161,4%2,757, 16006
690 DATA 996,245,74,90.,719,369,728,55,

744,95,4082,526,271,413,518,623

1850 DATA 489,246,288,158,568,667,496,
408,565,794,71,732,697,143,187,6581
2016 DATA 760,436,815,167,822,168,181,
736,991,278,542,614,61,168,807, 7546
2069 DaTa 7208,241,977,790,616,427,15,4
92,788,147,589,373,111,375,497,7158
2260 DATA 793,627,151,542,%87,498,154,
528,396,501,794,799,1308,865,618,7769
2425 DaTa 469,248,664,267,687,646,662,
567,691,5208,680,796,269,418,88,7672
2495 DATA 812,156,565,505,170,97,432,5
37,289,434,540,368,156,571,407,6033
2672 DATA 361,%99,571,4081,403,%22,512,1
64 ,808,356,320,512,260,328,643,6460
2978 DATA 689,592,351,%13,6087,554,746,
858,246,17,304,508,372,576,227,6968
3130 pata 999,295,504,542, 960,528,794,
496,822,983 ,821,378,545,399,564, 10038
4050 DATA 649,949,978,953,12,718,997,8

69,793,951,446,245,662,525,488,18227
2p088 DATA 262,376,531,689,687,486,678
:683,565,495,288,843,671,391,128,7767
32813 DaATA 2??,683,530,657,5§‘,?68,663
.9608,69,606,40,500,932,128,17,7484
32187 pATA 702,619,597,366,154,959,387
,428,122,866,127,4086,371,919,754,7697
32122 paTa 832,832
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16K Cassette 24K Disk
by Keith Evans and Ted Adkinson
Alas! The Leprechaun King has awakened from
his long slumber, and he has taken all of the world’s The program.
gold. Every nation is bankrupt. The world’s only
chance is Smiley, the famous gold miner. With his Lines 1-10 — Variable initialization, title

dexterity and wit, Smiley just might be able to recap-
ture all of the gold, pick up the magic key, and put
the gold in a sanctuary. But unless he’s careful, the
Leprechaun King will give him the Midas touch,
turning him into a 24-carat gold tombstone.

When the game begins, take some time to notice
where everything is positioned. Smiley is in the
upper middle of the screen, and the Leprechaun King
is in the upper right hand corner. Throughout the
maze there are pots of gold. To collect one, just touch
it. If you look in the lower right corner, you will see
the magic key surrounded by walls. Collect about
half of the gold, and the key will move to the center
of the maze.

After Smiley gets the key and all of the gold, he
goes to the sanctuary chamber at the far lower right
corner, directly to the left of the cross. Push the trig-
ger button, and a section of the wall will disappear.
This is the entrance to the sanctuary where Smiley
has to store the gold. Deposit gold by simply touch-
ing the cross.

Another important part of this game is the gold
tombstones. When Smiley loses a life, a tombstone
appears as a resting place for all of the gold he was
carrying. A new Smiley has to touch the tombstone
to collect the gold that the old Smiley was carrying.

You start with three lives. The game is over when
you use them all up. To see how many lives you have
left, look in the upper right or left hand corner of the
screen where vertical bars indicate lives remaining
(including the one currently in use).

An expert player might get to the third maze and
find it is totally different. Two clues about this maze:
the key appears in the lower middle of the screen,
and the section of disappearing wall lies directly
below the cross. O

Lines 120-372 — Character set redefinition

Lines 395-507 — Maze drawing, placing of
the gold

Lines 510-624 — Joystick reading, move-
ment of Smiley

Lines 630-999 — The Leprechaun’s logic

Lines 1000-1120 — Maze and character set
data

Lines 1150-1154 — Lives left indicator

Lines 1500-1510 — "“Midas Touch" sound
effects

Lines 2000-2020 — Counts bags of gold
taken, places key in the maze if enough has been
taken

Line 2500 — Draws tombstone, checks men
left

Lines 2510-2570 — Erases Smiley’s trail

Line 2575 — Starts game over when all men
are used up

Lines 2610-2700 — Puts the gold Smiley
was carrying in a tombstone when he is killed

Lines 3000-3050 — Subroutine to flash
maze

Lines 4000-4350 — Actually moves Lepre-
chaun.

Line 5000 — Plays ""Oh, when the saints...,"
clears screen

Lines 6000-6007 — Displays score at end
of game

Line 6010 — Clears screen

Lines 7000-8030 — Data for ""Oh, when
the saints..."”

Lines 9000-9130 — Subroutine to play
“Oh, when the saints...”

Lines 9150-9260 — Plays “Good night,
ladies. . .”
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Lines 9270-9290 — Data for “Good night,
ladies. ..”

Line 9300 — Sound effects of gold being
cashed in

Lines 10000-10020 — Color rotation sub-

routine

1 CLR :K-10:Y-1:ME-17:MY=-2:H1-18:¥1i-1
5 GRg;HICS 2+16:7 #6;" *":? #w6;" "

6 THE HALLS OF THE":? ®6;" L
EPRECHAN KING™:? #6;"

7 7 u6;" created:? #e;"

8 7 #6;" by':7 $86;1

9 7 u6:" [T FNE) QX i w6t vi?
"6 ; " PLEASEfiWG T TIRE

i8 FOR ZZZ=1 T0 28:GOSUB 18008:NEXT ZZ

128 POKE 166 ,PEEK(186)-2
136 GRAPHICS 1+16
158 A-PEEK(186) %256
198 SET-PEEK(166)
208 POKE 756,5ET7
2206 FOR C=@ T0 7
238 POKE a+C.,8
248 NEKT C
258 FOR C=8 710 63
268 READ CHAR
278 POKE aA+C,CHAR
288 NEKT C
369 FOR C=64 TO0 71:POKE A+C,146:NEKT C
378 FOR C=72 T0 79:POKE A+C,144:NEXT C
371 FOR C=88 T0 87:POKE A+C,128:NEXKTY C
372 FOR C=88 T0 95:REaAD CHAR:POKE A+cC,
CHAR:NEXKT C
g:g IF TIM>=1 AND TIM{(I THEN RESTORE 1
396 IF TIM)>=3 THEN RESTORE 7068
397 TIM-TIM+1
398 MM=2:IF TIM=1 OR TIM=S5 THEN MM=1
488 READ GR1,GR2Z,GR3,GR4
418 IF GR1=-1 THEN GOTOD 4406
:ia COLOR ZI5:PLOT GR1,GRZ:DRAMTO GRI,G
438 GOTO 468
448 READ G1,G2
458 IF Gi1=-1 THEN 568
468 COLOR 138:PLOT Gi1,G2
478 GOTO 4406
5088 IF TIM{4 THEN COLOR 3IS:PLOT 3,2:PL
?Tlg }‘PLUT 6,3:PLOT 1,16:COLOR X2:PLO
582 anss 8:DBAGS=0:GOLDP=9:KEY=0:1IF TIM
{4 THEN COLOR 3I7:PLOT 18,22
583 IF TIM{4 THEN RESTORE 1128
584 IF TIM)>=-4 THEN RESTORE 7898:L0CATE
léﬂiil,ZZ:IF ZZ=32 THEN COLOR 3I7:PLOT
’
586 X-10:Y-1:READ RMX:READ RMY:MN-RMX:
MY-RMY:K1=-10:Y1=-1
587 REaD SDO,S5D01,SD,5D1,5C,S5C1,K,E,aX
,ﬁV,IB
Kiz=K:vizy
515 POKE 711,251
516 POKE 77,0
528 IF STICK(8)=15 THEN GOTO0 588
538 J=STICK(8)
540 IF J-il THEN X-X-1
550 IF J=7 THEN K=H+1
568 IF J=-14 THEWR Y=Y-1
578 IF J=13 THEN Y-VY+#1
588 LOCATE X,Y,I:IF I=35 THEN X=K1:Y=Y

998 IF I-13@ THEN GOSUB 2088

595 IF I=-38 THEN GOLD=GOLD+DGOLD:BAGS5=
DBAGS:FOR ZZ=-38 TO 3I8:SOUND 8,aB5(ZZ)
»18,8:NEKT ZZ:50UND ©,68,0,0

688 IF I=1 THEN GOSUB 15@0:G0T0 2508
685 IF I-37 THEN KEY= 1 zzz 68:FOR ZZ=6
8 TO 48 STEP —1:SOUND 1@, 8 : SOUND
1,722,10,8:222-227~ 1-uEﬁT 22
606 SOUND ©,0,0,0:50UND 1,8,0,0

615 IF J{)15 THEN COLOR 32:PLOT Xi,V¥1
620 COLOR 36:PLOT X,V

622 IF K=SDO AND Y-5D01 AND KEY=1 AND
STRIG(@B)=8 THEN COLOR 32:PLOT SD,SDi
623 IF X=SC AND Y-SCi THEN PGOLD-PGOLD
+GOLD:COLOR I9:PLOT SC,S5C1:X-AX:NI=K:Y
~AY:Y1=Y:GOLD=6:GOSUB 9368

624 IF BAGS{=NB AND I=39 THEN 50880

638 MM=MMM-1

6548 IF MM=1 THEN 518

658 LOCATE MX-1,MY,D1

660 LOCATE MX,MY-1,D2

670 LOCATE nn+1 MY, D3

680 Loc“I; MY+1 B4

690 IF K{OMX AND Y{)MY THEN 758

788 MX QND MY)Y THEN FD=2:FD1=0
718 xr u MX AND MY<{Y THEN FD=4:FD1-0
728 IF Y=MY AND MX)X THEN FD=i:rpi=6
738 IF Y=MY AND MX<{X THEN FD=3:FD1=0
740 GOTO 790

750 IF MX{X THEN FD=3

760 IF MX)X THEN FD=1

778 IF MY{Y THEN FD1-4

788 IF MY)Y THEN FD1=2

798 REM

795 IF FD1{)8 THEN 968

aggaxr FD=4 AND D4<>3I5 THEN RDP=4:60TO
1

816 IF FD=3 AND D3{)35 THEM RD=3:60TO

1i50
828 IF FD=2 AND D2<{>3IS5S THEN RD=2:GOTO

1150

gigeIF FD=1 AND D1<{>3I5 THEN RD=1:60T70

B840 RD-INT(RND(B)¥4)+1

850 IF RD=1 AND Di=35 THEN 8486

868 IF RD=2Z AND D2=35 THEN 840

878 IF RD=3 AND DI=35 THEN 846

888 IF RD=4 AND D4=35 THEN 340

898 GOTO 1158

988 WAYS=0:IF FD=1 AND D1<{)>35 THEN HAY

STHAYSH1:M1=1

zazzlf FD=2 AND D2{>35 THEN HAYS-HAYS+
tH2=1

zeagli FD=3 AND D3I<>35 THEN HAYS-HAYS+

ZBa‘Ii FD=4 AND D4<>3I5 THEN HAYS=HAYS+

ggaﬂii {Dl—l AND D1<{)3I5 THEN MAYS=HAYS

2{0“§; 201:2 AND D2<>35 THEN MHAYS=MAYS

912 IF FDPi=3 AND D3I<{>35 THEN MHAYS-HAYS

+1:WI3=1

914 IF FDi=4 AND D4<>35 THEN MAYS=HAYS

+1:H44-1

916 IF MWAYS=2Z THEN 4860

918 IF Wi=1 THEN RD=1

920 IF MWZ2=1 THEN RD=2

922 IF MW3I=1 THEN RD=32

924 IF MW4=1 THEN RD:z=4

925 GOTO 48780

926 GOTO 1158

999 GOTO S5ié

%088 DATA 170,84,124,178,146,254,40,18

1810 DATA 126,60,66,223,209,219,66,68
ieze paThA 1706,85,170,85,176,85,178,85
1830 DATA 60,1726,219,255,189,195,126,6

10835 paTa 8,0,7,253,85,87,0,0

1837 DATA 28,54,119,65,119,119,119,127
1838 DATA 24,24,126,126,24,24,24,24
18639 pATA 31,35,69,249,137,138,140,248
1840 DATA 13,13,14,13,2,14,4,14,5,15,4
,15,5,16,8, 16,15,15,16,15,13,16,14,16,
2,18 5 3 ? 18 9,18,15,18,17,18

1841° DﬁTﬁ 1,0 18 a

iese bpaTA 2,19,3,19,7,19,9,19,11,19,13
,13,5,28,7,20,16,20,18,29,2,21,3,21,5,
21,7,21,9,21,14,21,2,22,3,22
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1060 DATA 1,1,1,5,18,1,18,7,9,1,9,4,16
,6,16,8,18,12,18,16,16,14,16,17.16,28,
16,22.13,10,13,11,13,17,13,18
1876 DaTA 9.9,9,10,8,13.8,14,3,16,3,17
;9;9.0.23,0,28,19,23,19,25,15,8,3.109,
6,1,11,2,16,2,11,4,16,4
1680’ nﬁrn 4.6,9,6,3.3.5,%,6,4.7,4,3,5,
4,5,11,5,12,5,14,6,16.6,11,7,12.7.2.8,
6,8,8,8,9,8,11,8,14,8.5.9,6,9
1890 DATA 11,9.13,9.16,9,17.9,1,10,3,1
8.6,10,7,18,15,18,17,18,6,11,7,i1.5, 11
,11,11,2.12.3,12,17,12,18.12.5.13.6,13
1093 DATA 18,13,16,17,11,13,11,17.-1,0
i1ée pava 4,2,5,5,13,7,4,9,8,9,12,10,1
8,11,15,12,3,13,9,13.5.14,13,14,12,15,
4,16,15.17,6, 1a 4 21,12,22,15,26

1110 pata 2

1178 paTa 15 2, 15 22,16,22,18,22,9,12,
17,22,-19

é%sg IF LYI=0 THEN COLOR 8:PLOT 19,0:PL
té?‘g’E LY=-1 THEN COLOR 9:PLOT 19,0:P
1152 IF LI=-2 THEN COLOR 1@:PLOT 19,0:
PLOT 8,0

1154 GOTO 4118

1500 COUNT=8@8:FOR ZZ=28 TO @ STEP —-1:
SOLUND 8,COUNT,10,2Z:SOUND 1,COUNT#(ZZ*
99),18,77: COUNT=COLNT-18 : NEXT ZZ

1510 SOUND 8,8,8,8:50UND 1,8,0,8:RETUR

H

2080 BAGS=BAGS—1:GOLD=GOLD+INT (RND (8)*
188) +1:DBAGS=DBAGS—-1

72885 FOR ZZ=28 TO 8 STEP —1:SOUND 8,28
,i6,ZZ :NEXT ZZ:S501ND @,8,8,0

2818 IF DBAGS=-18 OR BAGS=-18 THEN COL

OR 3I7:PLOT K,E:COLOR 39:PLOT SC,5C1

2828 RETURN

2588 COLOR 38:PLOT X,Y:REM :LI-LI-1:IF
%ggaz THEN GOSUB 9158:G05UB 6808:G0T0

2510 LOCATE X,Y,ZZ:IF ZZ=36 THEN COLOR
I2:PLOT X, Y

2520 LOCATE X+1,Y,ZZ:IF ZZ=36 THEN COL

OR 32:PLOT X+1,Y

2538 LOCATE H-1,Y,ZZ:IF ZZ=36 THEN COL

OR 32:PLOT X-1,V

2548 LOCATE X,¥-1,ZZ:IF ZZ=36 THEN COL
OR 32:PLOT X,¥-1

2550 LOCATE H,Y+1,ZZ:IF ZZ=36 THEN COL

OR 32:PLOT X,Vvi1

2555 LI-LI-1:IF LI=-3 THEN GOSUB 9158:

GOSLUB 6088:G0T0 2570

2568 COLOR 38:PLOT X,Y

2570 K-10:V-1:KI-K:Yi-Y:MH-17:MY=2:0MX
=MX : OMY=MY

2572 D=32

2575 IF LY=-3 THEN LI=8:GOT0 395

7618 FOR FN=0 TO 500:NEXT FN

3213 DGOLD=GOLD :GOLD=8:X=18:Y=1:X1=18:

2628 MX=RMX: MY=RMY

2638 D=32

27088 GOTO 503

3880 FOR COLUNT=8 TO S

3818 SETCOLOR @,8,8

3815 FOR ZZ=1 TO 50:NEXT ZZ

3820 SETCOLOR ©,2,8

3825 FOR ZZ=1 TO 50:NEXT ZZ

3838 NEXT COLNT

3040 SETCOLUR 8,2,8

3858 RETU

40080 RH‘IKT (RND (B)*Z2)+1

40818 IF RM=1 THEN 111@

40828 Wi=1 THEN RD=1

4830 IF W2=1 THEN RD=2

4840 IF W3-1 THEN RD=3

4850 IF W4-1 THEN RD=4

4060 GOTO 1158

4876 IF W11=1 THEN RD=1

4880 IF W22=1 THEN RD=2

4898 IF W33=1 THEN RD=3

4188 IF W44-1 THEN RD=4

4118 IF RD=8 THEN 4380

4120 IF RD=1 THEN MX=MX-1

41368 IF RD=2 THEN MY-MY-1

4140 IF RD=3 THEN MH-MK+1

4158 IF RD=4 THEN NY-MY+1

4155 LOCATE OMM,O0OMY,ZZ:IF ZZ=-36 OR ZI-

39 THEN 4162

4168 COLOR D:PLOT OMK,OMY

4162 D=32

4165 LOCATE MX,MY,D:IF D=36 THEN GOSUB
1508:G0T0 25080

4178 COLOR 1:PLOT MK,MY

4175 OME=MX:0OMY=-MY

4180 FD=@:FD1i=@:RDP=8:D1=-0:DZ2-8:D3=-0:D4
=8:HAYS=8:RD=8

4196 MI=0:MHZ-0:M3I=-0:HW4=-0:UH11-0:H22=0:HM
3I3=8:M44=0

4288 GOTO 516

4300 RD=-INT(RND(B)¥*4) +1

418 IF RD=1 AND Di=3I5 THEN 43886

4328 IF RD=2 AND D2=3I5 THEN 4380

43380 IF RD=3 AND DI=I5 THEN 4388

4346 IF RD=4 AND D4=3I5 THEN 4368

43580 GOTO 4128

5808 GOSUB 386868:G05UB 9000:G05UB 66086:
TIM=TIM#+1:G0T0 395

68808 COLOR 3I2:C1=8:C2=0:IF LI{>-3 THEN
GOTO0 6885

68081 IF LI=-3 THEN GOS5UB 6818:POKE 756
+224:POSITION 8,5:7 H6;" nap
G

oLD
68082 POSITION 4,18:7 #16;"push trigger"
:IF LI=-Z THEN TIM=0O

68083 SETCOLOR 1,12,18:IF STRIG(8)=8 TH
EN 6685

6084 FOR ZZ=1 TO SO:MNEXT ZZ:SETCOLOR 1
,8,8:FOR ZZ=1 TO SO:NEXT ZZ:GOTO 6863
68685 RESTORE 1848:IF LI=-3 THEN PGOLD=

a

ggganaﬂLOR 32:605UB 6018:POKE 756,5ET:
60160 FOR C1=8 TO 23:PLOT 6,C1:DRANTO 1
9,C1:NEXT C1:RETURN

7680 DATA 8,08,19,8,19%,86, 19 23,19, 23,8,

23,0,23,0,08.3.3,5,3,5.2.5,2,9,1,11,1,1
45 00,5,14.2.44.8

r r
14,6,14,6,9.16,11,108;11,1 6 11 iz 11 1§
,9.12,9.12,9,10,3.5,5,5.5,6,5,6
7820 paTa 3,9,3,18,5,9,5,10,14,9,14,180
,16,9,16,18,3,12,3,13,5,12,5,13,14,12,
%;;13,16.12,16.130 SRR

3@ paTA 10,15,18,17,9, ,16,

5,17,14,17,16,17,3.19.5.19.14,19,16,19%
,3,20,9,23
7840 DATA 11,20,12,28,8,22,9,22,11,22,
12,22,2,22,2,23,17,22,17,23,12,21,12,2
1,8,21,8,21,3,19,3,28
78658 DATA 3,16,3,17,16, 15,15,17,15,19,
16,20,2,10,3,16,6,108,5,10,2 3.12,6;
12,5,12,13,10,14,10

2,17,12,-1,-1

7670 batn 4,2,15,2,4,6,15,6,16,4,18,6,
9,5,11,5,4,9,15,9,2,11,4,11,6,11,13,11
i5.11,17,11.4,13,15,13

80 paTa 9,15,11,15,9,17,11,17,4,16,1
,16,4,20,15,260,9.21,11,21,4,2,-1

890 DATA 10,21,10,13,18,12,10,11,10,2
,10,12,-28

eéee paTa 121,6,96,6,91,6,81,1,0,8,121
8,96,8,91,8, 81,1

810 oaro 121 ;8,96,8,91,8, 81,2,96,
21,2,96, i ies
8 pata 6,8, 96 s 96,8,188,8,121,2,12
,96,2,81,4,81,4,91,2

6 DATA ©8,8,91,8,96,8,91,8, 81,2,96,2
,108,4,108,4,121.,1,

5800 RESTORE 8000

9818 READ PITCH

9828 IF PITCH=-1 THEN 9130

39940 READ DURATION:DURATION=INT (58/DUR
ATION)

9858 SOUND O,PITCH,16,8

9068 IF PITCH=0 THEN 9880

9876 SOUND 1,PITCH+1,1d,8

9888 FOR ZZ-1 TO DURATION:NEXT ZZ

9890 SOUND 0,0,8,8
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9100 SOUND 1,0,0,0
9110 FOR ZZ-1 TO S:NEXT ZZ

9128 GOTO 9018

9138 RETURN

9158 RESTORE 9276

9%2?“55“0 DURATION:IF DURATION=-1 THEN
3170 DURATIONZINT (DURATION¥*18)

91868 READ PITCH:IF PITCH=8 THEN 92800
9198 PITCH=PITCH¥I

9280 SOUND 8,PITCH,10,8

92168 SOUND 1,PITCH+#i,108,8

3220 FOR ZZ=1 TO DURATION:NEXKT ZZ

9238 SOUND 9,0, 0 1}

9248 SOUND 1,0,8,0

92568 FOR zZ=1 TO J:NEKT ZZ

92606 GOTO 91686

9278 baTn 2,47,2,60,1,81,3,60,2,47,2,6
8,1,53,3,53,2,47,2,68,1,45,2,45,1,45
9280 DATA 1,47,1,47,1,53,1,53,3,60,1,0
»1.5,47,.5,53,1,60,1,53,1,47,1,47,2,47
,1,93,1,53,2,53

5298 DaTa i, 47,1,‘0,2,49 1.5,47,.5, 53,
1,60,1,53, 1,4?.1,47 2,47,1,53,1,53,1,4
7,1, 53 3,63.1, 3=

9380 FOR zZZ=1 T0 3 FOR ZZ=28 T0 8 STE
P —-1:S0UND 9,20,108,ZZ :NEXT ZZ:S50UND 8,
8,08,8:NEXT ZZZ :RETURN
10868 FOR Z=1 T0 3

10018 A-PEEK(788)

186828 POKE 788,PEEK(711)
€718) :POKE 710,PEEK(709)
KT Z:FOR B=1 TO 18:NEKXKT

POKE 711,PEEK
POKE 789,4:NE
:RETURN

CHECKSUM DATA
(See pgs. 7-10)

1 DATA ©,783,82,669,687,337,397,37,199
,539,211,426, 288 785 739, 09

258 DATA 162,99, 303,742,713,712,721,64
2,282,323,121,875,275,455,697,7122

438 DATA 704,833,696,281,728,445,337,5
1,429,826,926,151,238,959,36,7560

530 DATA 918,74,785,93,91,205,828,681,
484,731,983,17,973,483,857,8203

624 DATA 488,689,493,829,812,831,814,1
82,910,911,917,918,746,924,929, 11393
778 paTa 167,179,113,918,228,224,220,2
16,977,846,853,868,867,983,6608,8302
982 pata 660,667,674,27,30.48,50,918,8
18,807,811,815,974,978,746,8999

1800 DATA 226,165,214,287,97,68,763,388
,750,137,418,548,616,647,412.5428

1895 ' DATA 418,87%,132,916,498,688,859,
724,251,119,657,327,491,783,339,7979
2518 paTa 724,239,248,218,201,494,282,
783,213,871,731,517,774,208,903,7318
3880 DaTa 810,677,667,668,668,195,662,
788,842,933,8.5,18,15.719,7651

4070 pata 766.715,724.726.908,549,557,
551, 559 311,753, 204,808,251,772,9894
41806 pata 625,95,887,819,6087,611,615,6
19,730,1,991,985,398.561.836,9380

6805 DATA 185,951,595,618,6085,393,695,
374,457 263 342,188,257,974,783, 8820
8020 pafa 596,86,199,110,118,997,893,4
88,342, ssa 223,218,588 ,743,801,7812
9158 DATA 226,485,338,695,558,894,342,
698,223,225,593,761,514,393,665,7610
9308 DafA 852,389,68,626,1847

For those interested, here are some of the
techniques used in this program. First is “‘redefined
character sets,” which when carefully laid out can
simulate a high resolution graphics screen, but re-

quiring much less memory. They are fairly easy to
design. Each character can be one of four different
colors. Step one is to design some characters. Here’s
Smiley as an example:
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Make an 8 by 8 grid, mark the blocks to be filled
in, then add up the corresponding numbers to de-
termine its POKE value.

Following is a program which defines a space and

a Smiley character, and then prints out a picture of

Smiley on the screen.

18 GRAPHICS 2+16: REH START OUT MWITH o
GRAPHICS STATEMEN
28 POKE 106, PEEK(lBG) Z:REM SET ASIDE
% PAGES OF MEMORY FOR THE CHARACTER SE
38 CHBASE-PEEK(106) %256 :REM THIS IS5 HWH
ERE THE CHARACTER SET HWILL BE POKED IN
T0 MEMORY
48 SET=PEEK(106) :REM THIS IS WHERE THE

CHARACTERS HWILL GN IN TERMS OF PAGES
OF HEMORY
58 READ VALUE:IF VALUE=-1 THEN 95:REM
READ IN PART OF A CHARACTER
68 POKE CHBASE+C ,VALUE:REM PUT THE HUM
BER IN MEMORY

C=C#+1:GOTO 58

?5 REM DATA FOR SPACE
8e paATA 0,0,9,6,06,0,0,0

85 REM DATa FOR SMILEY
90 DATA 60,176,219,255,189,195,126,60,

95 POKE 756,SET:REM TELL THE COMPUTER

WHERE THE NEMW CHARACTER SET IS LOCATED
108 COLOR 1:PLOT 5,S:REM PUTS SMILEY 0
N SCREEN AT 5,5

118 GOTO 110:REM ENDLESS LOOP FOR DISP
LaY PURPOSES

To determine the number for the COLOR state-
ment in line 100: first, Smiley is to be green. Color
register number 1 normally contains green, so it is
used. Smiley has been defined in the program above
as the second character in the redefined set. (The
space was the first.)

With these pieces of information I looked up the
number in a chart, like the following one:

COLORREGISTER 0= 32, 33 through 95

COLOR REGISTER 1 =0, 1 through 124,

(E25*); 126, 127

COLOR REGISTER 2 = 160, 161 through 223

COLORREGISTER 3= 128, 129 through

154, (155%), 156
through 255

*155 selects the same thing as 32. 125 has no

effect.

Smiley’s color is set by color register 1, so look in
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the second row. Since he is the second character, use
the 2nd number in the 2nd row, which is 1. As an-
other example, if Smiley were to be controlled by
color register 2, the correct number would be 161.
Try 161 in the example program above and see what
happens.

Before you get too carried away, remember that
the example program will not allow text to be dis-
played on the screen. To switch back to text only,
type POKE 756, 224.

Another section of the Halls of the Leprechaun
King which is interesting is its color rotation sub-
routine (10000-10020). Adding this to a program’s
title makes it very colorful. Here is how it works.
Memory locations 708-711 contain the numbers
which determine the colors which will be displayed
from each color register. The subroutine rotates the
colors from one register to another so that every-
thing on the screen flashes through each color. Try it
in one of your programs. [

Circle Radius Demo

18 HCENTER=318/2:YCENTER=192/2
180 GRAPHICS 8
116 COLOR 1
128 ? "ENTER RADIUS:";:INPUT RADIUS
138 LET RADIUS=RADIUS+3I-1
LET K=@
LET Y=RADIUS
LET DIAMETER=3I-Z®*RADIUS
IF X{=Y THEN GOSUB 1868@:IF DIAMETE
THEN DIAMETER=-DIAMETER+4%K+6:X=-Xt1
:GOTD 178
180 IF X>Y THEN END
190 DIAMETER-DIAMETER+4¥%(X-Y)+1@
200 Y=Y-1
21: X= E*l :GOTO 170

PLOT MCENTER+#+X,YCENTER+Y
PLOT HCEHTER*V.?CEITER*R
PLOT HCENTER+Y,YCENTER-X
PLOT HCENTER+X,YCENTER-Y
PLOT HCENTER-X,YCENTER-Y
PLOT KCENTER-Y,YCENTER-X
PLOT KCENTER-Y,YCENTER+X
PLOT KCENTER-H,YCENTER+tY
RETURN

CHECKSUM DATA
(See pgs. 7-10)

18 DATA 50,988,474,753,651,436,523,779
»371,588,245,356,504,275,95,7000
égzg5ggtﬁ 95,160,1082,1085,105,182,184,7




PAGE 140 THE A.N.A.L.O.G. COMPENDIUM VOL. 1

STUNTMAN

16K Cassette 24K Disk

by Steven Pogatch

Your stunt man has been hired to climb to the top
of every building he can find. This is not as easy as it
may seem, though, because the tenants of the build-
ings will do anything to get you off the building.
There are six (6) levels to each building, each pro-
gressing in difficulty.

In the first section, windows constantly close to
keep you from getting past them. Next, men stick
their heads out of the windows, trying to get in your
way. After that, flower pots fall from the window
ledges, closing all windows in their way. After pass-
ing this section, a crazy bird drops girders on you. Be
careful here — they can be deadly if they hit you on
the head. Once you get past the bird, you have to
avoid King Kong, waiting for you on his part of the
building. He is very angry and is throwing down any-
thing he can find on top of you. Last (but not easiest),
girders (3 lanes wide) come crashing down from the
building. Look out!

If you are lucky enough to get through all of this,
there will be a brief intermission telling you to go on
to the next building.

On the top left corner of the screen are three
numbers. The first one represents the section, the
second represents the building number, and the third
represents the number of men you have left. If you
manage to score 10,000, 30,000 or 50,000 points,
you will be awarded a free stunt man. The score is
displayed in the lower left hand corner. You can
move left, right and up with the joystick. For every
movement you make, you are rewarded 50 points.
You start out with 6 stunt men. Good luck climbing
— you'll need it. O

The program.

Lines 1-30 — Initialization

Lines 40-1000 — Movement of a player,
activate obstacle(s)

Lines 1000-2000 — Death (fall) of stunt
man

Lines 2000-3000 — Section 1 (windows &
men)

Lines 3000-4000 — Section 2 (flower
pots)

Lines 4000-5000 — Section 3 (bird)

Lines 5000-6000 — Section 4 (King Kong)

Lines 6000-10000 — Section 5 (girders)

Lines 10000-11000 — Bonus stunt man

Lines 11000-32000 — Go on to next build-
ing (intermission)

Lines 32000-325000 — Redefines charac-
ter set

Lines 32500-32700 — Title

Lines 32700-32750 — End of game

1 GOSUB 32080:CLR
2 GOSUB I2580:5H=6:B=1

5 GRAPHICS 1:POKE 756,PEEK(186)+1

10 SETCOLOR 2,8,8:POKE 710,94:POKE 711
,45:FOR A=8 TO 19:POSITION 5,0:?7 #16;"e
ecepcepeeep" INEXKT A

20 FOR A=S TO 16:F-RMDC@)%19:IF F)1 TH

EN POSITION A,F:? #6;" " :NEXT A

30 K=10:Y=18:0X=K:0Y=Y

40 POSITION OX,0Y:? 2t6;"e":POSITION OX
’ov+1 ‘) uﬁ Ilell

41 LOCATE K,Y,Z:IF Z=182 OR Z=225 OR Z

=66 THEN sn%ué igee

:29933131qu K,Y:? #6;" @ :POSITION X,Y+

43 IF 5¢-10008 OR SC=50008 OR SC=10080

® THEN SH=SH+1:GOSUB 18060

44 IF Y=8 THEN L=L+1:GOTO 5

45 OX=K:0Y=Y

46 SOLND ©, ¥28,3,15:FOR A=1 TO 1S:NEX

T A:SOLUND @

47" C2RND @) k4. TF G)3.7 THEN FOR A=S5 TO
16:POSITION A,RND(B)%18:7 £6;" ' : NEXT

a
48 ON L GOSUB 2000,3000,4000,5000,6000
:IF L=6 THEN L=8:B= B41:60SUB 11000

49 POSITION @,19:7 H6;5C:POSITION 1,1:
2 86;L:POSITION 1,2:? #6:B:POSITION 1,
3:7 #6;5H

58 IF STICK(8)=14 AND Y>@ THEN Y=Y-1:5
C=SC+58:G0T0 40

68 IF STICK(@8)=11 AND X>S THEN X=X-1:5
C=SC+50:G0T0 40

78 IF STICK(B)=7 AND X<16 THEN X=X+1:5
C=SC+58:G0T0 480

188 GOTO 42
1888 SOUND O, ‘8 6 10:FOR A=1 TO 25:MNEX
T A:SOLUND @,8, :50UND 1,0, 0 a

’
010 FOR A=Y To 18 POSITION X.A:? #6;
"IPOSITION H,a+1:? #65;" "P0§ITIBH ﬁ
A-1:7 16:"e":POSITION X,A:? #6;"e"
ie2e SOI.IHD 8,0+20,10,10:NEXT A:S0UND @
,8,8,08:5H=SH~-1
1830  IF SH{@ OR SH=0 THEN GOTO 32780
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18406 GOTO 1@

2888 REM DOCTORS

fgiﬂ C=C+1:IF C=11 THEN C=1:DC=RND (@)%
2820 IF DC>6 THEN POSITION C+5,RND(B)*
18:?7 #6;"p"

7840 RETURN

3808 REM POTS

iglﬂ D=D+1:IF D=11 THEN D=1:DC=RND(0Q)*

3020 IF DC>7 THEN FOR =2 T0 Y:POSITIO
N D+5,A:7 #6;"B":POSITION D+5,0-1:7 #6
g .EHT a: POSITIOK D+5,¥:7? ﬂﬁ "e"
3038 RETURN

4000 REM BIRD

4810 BD=BD+i:IF BD=11 THEN BD=1

4020 POSITION BD+5,2:7? #6;"C":POSITION
BD+6,2:2 #6;"D":POSITION BD+4,2:7 #6;
1@t : BDD=RND (8) %10

4622 IF BD=1 THEN POSITION 15,2:7 #6;"
eg

4625 IF BDD)3 THEN 4838

4827 RETURN

4030 FOR BDDA=4 TO 19:POSITION BD+5,BD
DA:? #6;" e :POSITION BD+5,BDDA-1:7 6
:'ee

1:;3 LOCATE X,Y,Z:IF Z=189 THEN GOSUB
4050 SOUND ©,BDDA+106,10,8:NEXKT BDDA:S
OUND ©,8,0,

4860 RETURN

5808 REM KONG

?axa KN=KN#1:IF KN=12 THEN KL=KL+1:KN=

SOLS IF KN=1 THEN KN=KN+1:IF KL=12 THE
5026 POSITION KNIS,KL$1:? U6 e POSIT
TON KN#5,KL+2: ”TE"POSITIOH KN-1+45
LKLEL:? 35'"“"'?351113= KR-145,K1 42372

m.llell

5825 POSITION 16,KL+1:2 #6;"e":POSITIO
N 16,KL+Z:7 #16;"e"

5826 REM FOR A=1 TO 12POSITION 15,47 #
6;"e"NEXT A

5027 LOCATE X,V,2:1F 2235 THEN GOTO 1
5830 QOQ=RND (8)*10+1

5848 IF Q00<6 THEN RETURN

5845 IF QOQ)6 AND QQQ<{7 THEN 5050

5046 IF Q0Q)7 AND Q0Q<{8 THEN 5286

5847 IF 0008 AND 000<{9 THEN 5386

5048 IF 000>9 AND 000<{1® THEN 5480
5050 FOR A=KL+4 TO 17

5060 POSITION KN+5,A:7 #6;"B":POSITION
KN+5,0-1:7 #6;"e":LOCATE K,Y,ZZ:IF ZZ
-66 THEN 1800

5870 SOUND @,a+200,18,8:NEXT A:SOUND @
,8,0,0:POSITION KN45,17:7 #6;"e"

5088 RETURN

5288 FOR A-KL+4 TO 17

5210 POSITION KN$5,0:7 #6;.Ix:POSITION
KN+5,0-1:7 #16;"e": CocaTe Koy 72:1F 27

=73 THEI 1809

5228 SOUND ©,0+208,16,8:NEXT A:SOUND @
,0,0,0:POSITION KN+5,17:7 #16;%e"

5238 RETURN

5380 FOR A-KL+4 TO 17

5318 POSITION KN+5,0:? #6;"M":POSITION
KN+5,0-1:7 #6;"e":LOCATE X,Y,ZZ:IF ZZ

=77 THEN i@ee

5320 SOUND ©,4+208,18,8:NEXT A:SOUND @
,8,0,0:POSITION KN#5,17:7 2t6;"e"

5330 RETLURN

5480 FOR A-KL+4 TO 17

5410 POSITION KN+5,0:7 #6;"a":POSITION
KN+5,0-1:2 $16;"e":LOCATE K,Y,ZZ:IF ZZ

=65 THEN 106@80

5420 SOUND ©,A+200,18,8:NEXT A:SOUND ©
,s @,8:POSITION KN45,17:7 1t6;"e"

38 RETURN

5509 RETURN

6880 REM GIRDERS ARE MEAN

60885 GG-RND(8)*10+1:IF PL=1 THEN PL=19
6018 IF GG<4 THEN RETURN

6620 TTT=RND (8)*12+1

6638 IF TTT<5 THEN RETURN

6840 FOR A=2 TO 19:POSITION TT1T,A:? #i6

;UMMM POSITION TTT,4-1:2 na-"eee"-suu

ND ©,A,TTT,12:50UND 1,TTT,A,

6045 LUCGTE H,Y,ZZ:IF ZZ= 7? THEN GOTO

1080

6047 NEXT n

6850 SOUND @

6068 POSITION TTi 19

60670 RETURN

16868 RESTORE 18580

18818 READ SO0:IF S0=-1 THEN SOUND 9,8,

B,8:RETURN

16828 SOUND 8,50,18,14:FOR A=1 TO 2:ME

KT A:GOTO 1&010

18508 DATA 243,4,162,4,121,6,96,2,182,

4,243,4,162,4, 121,6,&1 ,60,8,-1

1iege GnaPuIcs 8: POKE ?52 1:POSITION 1

,1:2 GO ON TO BUILDING "-n FOR

a=1 n :FOR Q=1 TO 5@:S5OUND ©,0,18,8

iiees IEﬂT Q:NEXT a: SDUID 8,0 ,6 6

11618 FOR A=8 TO SC STEP 159: SOUHD 6,1

9 92,8:FOR Q=1 TO 20:NEXT Q:SOUND @,8,
ﬁosrrlou 108,5:7 “SCORE:";A:NEXT A:

31999 END

32008 POKE 106,PEEK(186)-5:GRAPHICS 8:

START= (PEEK(106)+1)*256:POKE 756,START

/256 :POKE 752

32818 DIM HFH%(SBJ ESTORE 3JZ815:FOR K

=1 TO 38:READ N:XNFRS (X)=CHR3 (N) :NEXT X

32815 DATA 184,169,0,133,263,133,265,1

69,224,133,206,165,106,24, 105 1,133,286

4, 168 0 1?? 285 145 283 28

32016 DATA 208 249 230 204 238,286,165

»206,201,228, 208 23? 96

32828 Z=(ISR (ADR (RFR5)) :RESTORE 32100

gg:xa READ K:IF X=-1 THEN RESTORE :RET

328468 FOR Y-8 TO 7:READ Z:POKE X+Y+#5Th

RT,Z:MEXT Y:GOTO X2830

igéﬁgzgﬁTﬂ 264,68,126,219,255,231,189,
r

g%lg%sbﬁTﬁ 272,106,50,36,255,126,126,1
’

22%22 paTaA 280,38,207,255,255,127,15,3

32103 DaTA 288,30,26,255,254,224,8,0,0
3%53‘232'“ 296.,255,129,129,129,129,129
gzxgé DATA 3084,8,126,126,126,126,126,1
6

32106 pATA 312,195,153,153,231,68,60,6

52107 paTA 320,60,60,36,36,36,231,231,

32108 pATA 328,60,36,60,8,24,16
32109 DATA 336.68,90,126,129,165, 1&9 1
26,60

32i10 vata 344,60,102,165, 165,165,219,
§§i11 paTa 352,126,182,162,126,8,8,48,

32112 paTA 360,08,0,255,182,255,0,0,0
32113 DATA -1

325808 GRAPHICS 17

32518 FOR A=1 TO 2Z:POSITION 0,A:?7 H6;
e e e Eaks ' - SOLUND O0,0+25,16
»12:NEXT A:POSITION 4,186

32511 SOUND @,08,0,0

32512 ? #6;"..stunt.man.."

3125268 POSITION 2,13:7? uﬁ;ﬂ@ﬂ STEVEN PO
ﬁﬁTCH":PﬂSITIUN 5,14:? #6 ; "PRESS START

32525 POSITION 7,18:7 H6;"(c)1982"
32538 IF PEEK(53279)=6 THEN RETURN
32548 GOTO 32530

32708 GRAPHICS 18:POSITION 1,2:7 #6;"([d

rggm:?'wusnmu 1,5:7 #6;""SCORE="";

I2718 POSITION 1,6:7 #6;"PRESS START
32715 IF PEEK(53279)(>6 THEN 32715
32755 CLR :607T0 2

SﬂﬂND 1 9.8;9
ege™
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CHECKSUM DATA
(See pgs. 7-10)

1 DATA 485,17,266,468,407,384,263,358,
118,164,663,967,893,549,529,6451

49 DATA 998,821,816,783,492,194,510,48
5,459,615,525,997,243,785,81, 86804

3018 DATA 6,681,786,5,59,187,45,657,80
1,289,454,979,791,45,1082,5887

5615 DaTa 475.635.855,276,239,438,357,
196,192,201,498,693,954,59%,795,7397
5288 DATA 694,964,594,796,697,983,597,
799,768,957,600,802,802,620,636,11241
6010 paTa 517,459,374,919,585, 488,737,
366,796,658,292,498,329,393,275,7678
11018 DATA 684,592,284,910,654,591,768
,663,968,879,634,535,45,178,526,8895
32186 DaTa 354,269,972,836,628,478,887
833,312,711,575,597,203,329,343,8327
%2546 pafa 2%24,776,966,306,215,2427
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DUNGEONS & DRAGONS
CHARACTER GENERATOR

24K Cassette 32K Disk
by Bob Curtin

When I first bought my ATARI, one of the things 1
put high on my list of priorities was to try one of the
computer adventure games on the market. I wasn’t
impressed with the game, but I was impressed with
the ease of play. Pressing a few buttons took care of
movement, combat, encumbrance, game time and all
the rest, and it dawned on me that my computer
could be a big help to me in my ongoing DUN-
GEONS & DRAGONS campaign. I set to work
writing a series of utility programs for it. This, the
first, generates both player and non-player charac-
ters in an average of about four minutes. Normally, it
takes anywhere from twenty to forty minutes to
generate a character by hand,” and then there’s a
strong possibility of missing a few modifiers along
the way. The computer always remembers.

Though the program was written to take the work
out of generating characters, the Dungeon Master
and players are still left with choices to make. As in
D&D, the player still has choice of name, gender,
race, class, and character level. Those categories
greatly affect the final character statistics, and it
would be an injustice to randomly choose them for
the player. By the same token, there are certain mini-
mum ability scores, or racial requirements, which
must be met to assume the role of a particular race or
class. The user doesn’t have to know or worry about
it; the computer will figure it all out and tell the
player if he or she doesn’t measure up. The player
may continue to choose alternatives until one of his
choices meets all requirements. The program will
then continue on.

The system used is based on the standard AD-
VANCED DUNGEONS & DRAGONS game.
There is an omission, however — by choice, not
error. | didn’t incorporate the maximum level re-
strictions imposed on certain races, such as an EIf
being able to rise no higher than 7th level as a fighter.
If a Dungeon Master wants to adhere to those limits,

it’s a simple matter to just look it up; while it’s not so
simple to get the computer to do whatit’s told not to.
For those of you who want to ignore the limits, the
computer doesn’t know any better. Indulge.

I fudged a couple of other values, too. For in-
stance, line 195 contains the random number gen-
erator for the characters’ basic abilities. Notice that
variables A and C have a +2 for the add-on number.
I did this to give the players a break. All you hard-
line Dungeon Masters out there gnashing your teeth
can switch back to +1 if you want. (Essentially,
they’re now rolling 3D6+2.)

The program.

As Isaid, there are five inputs. They are, in order:
name, gender, race, class and character level. Here is
an example of each.

Name — after the title, the computer will ask for a
character name. This is the only “open” input, and
— although you have to work at it — it can be
screwed up. For example, entering a couple of
control characters through the escape key will cause
some grief later on down the line. Other than that,
anything but an input of YES, NO, Y or N will be
taken as the character name. If you don’t want a
name, just hit the return key. Entering NO or N will
fetch a list of names from memory as suggestions to
the player.

GENDER — The computer will only accept M or
F. Lower case letters will not work.

RACE and CLASS — Only the exact initials
listed in parentheses on the respective menus will be
accepted.

CHARACTER LEVEL — Any level between 1
and 18 (inclusive) will be accepted. If a value below 1
is entered, the value will be upped to 1. If a value over
18 is entered, a short message will be displayed and
the program will loop back for another input. Any
illegal entry, such as a letter instead of a number, will
also cause the loop back for re-entry.

DUNGEONS & DRAGONS © 1982 TSR Hobbies, Inc. All Rights Reserved.
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As the character builds, the computer does the
appropriate calculations, comparisons and modifi-
cations between inputs, and then displays the results.
After the information has been copied from the
screen, the player may continue the program by
pressing any key.

Program outline.
Lines 5-26 — Initialization
Lines 50-75 — Character Race Modifier
Routine
Lines 80-82 — Custom Display List
Lines 86-88 — Title (so, my vanity’s show-

ing). This can be deleted by eliminating lines 80

through 96 and changing the last statement in

line 20 to GOTO 100.

Lines 100-111 — Thief, Magic-user, and

Monk Data

Lines 159-179 — Name Input

Lines 180-187 — Gender Input

Lines 190-192 — Race Menu

Line 195 — Basic Ability Scores

Lines 200-225 — Race Input

Lines 226-229 — Ability Score Display

Lines 235-243 — Class Menu and Class
Input

Lines 245-254 — Class Trigger and Gold
Piece Generator

Lines 263-269 — Exceptional Strength
Routine

Lines 276-332 — Hit, Damage, Armor
Class, and Dexterity Modifiers

Lines 335-341 — Modifier Display

Lines 345-374 — Height and Weight Rou-
tine (modified by race and gender)

Lines 375-438 — Hit Point Generation

Routine (modified by race and ability)

Lines 460-475 — Thieves Ability

Lines 500-530 — Magic-user Abilities

Lines 550-599 — Monk Abilities

Lines 2000-2020 — Name List

Lines 2550-2730 — Race Limitations

Lines 5000-5975 — Class Limitations

Lines 6132-6200 — Thief Abilities Modi-
fiers (by race and ability scores)

Lines 7000-7055 — Psionics Routine

Lines 8000-8020 — Input Error Routine

A few suggestions for the DM.

Never lose sight of the fact that the only reason a
player will participate in one of your D& D sessions
is to have FUN! Nothing will dampen the enthu-
siasm of a new player faster than being forced to
assume the role of a character too weak to take any
kind of initiative, do any exploring, or even stand
fast with the rest of the party. Force your players into
a position of constant impotence and you'll soon
find your dungeon devoid of adventurers.

Although I'm certainly not in favor of the give-

away dungeon, killer dungeons are, if not worse, at
least as bad. Surviving and advancing up the ladder
of experience — developing a character is what D& D
is all about. To have a developed character snuffed
out by the undetectable, unseeable or unknowable is
bound to cause you to gain a reputation as a ““‘cheap
shot” dungeon master. Having a character killed
because of one's own recklessness or bad luck or a
bad choice between alternatives can be lived with. But
the skewering of some hapless player for no rhyme
or reason is unforgivable.

Give your players a break. Pick a number — [ use
five — and let each player run off that many char-
acters. The player can then choose one of them to
start the game with, and should that character come
to an untimely end, there are four more from which
to choose. That way, no more valuable playing time
is taken up generating characters.

Normally, novice players start at level one. How-
ever, after a player has campaigned for some time, it’s
usually the practice to let him or her start higher than
that. If they have a character killed off, you could, for
instance, have them start a couple of levels lower
than the character who was killed. Another way is to
roll a six or eight-sided die.

Above all, be fair. Remember that you, and con-
sequently all of the creatures you control, have per-
fect intelligence. Your players do not; they only
know what you tell them. It behooves you to give
that little extra. If a player can’t see something, don’t
wait for him to ask; tell him.

Good luck. Good dungeoning. O

5 TRAP 8088

18 DIN N5(40),Z5¢30) ,R5(108),P5(18) ,ES(

28) ,DMS (28) , GNS (28) , HES (22) , 5TS (9) , WIS

€73, IN5(20) . nxs:1 ) .CN5(28) BHS(la)

12 DIN HAS(22) (223 ,B5€18),Y5(19)

(19 8), MU (20 9i F(S) Jeisy, cSum u(io
,M(33) , MK (17,4) ,M5(34) ,D5¢18)

1877330, DOES NOT HAVE Euoucn"-srs—"srn

ENGTH" : INS="INTELLIGENCE" : WIS="MISDON"

IDKS="DEXTERITY" :CNS="CONSTITUTION"

18 CHS="CHARISMA™:B5=" TO BE A":ES="EL

VES CANNOT BE *:DWS-"DWARVES CANNOT BE
":GNS="GNOMES CANNOT BE “

20 HES="HALF-ELVES CANNOT BE ":HAS$="HA

LFLINGS CANNOT BE *:HOS="HALF-ORCS CAN

NOT BE ":Y5=" NO.ATTACKS"

25 K1=1:K2-K14K1:KI=K1+K2:K4=K1+K3:K5=

K1+K4:K6=KI+KI:K7=K4+K3:KB=K2+K6:KI=K1

+KB:K18=K9+K1:K11=25:K12-50:K13=1088

26 K14-75:K15-125:K16-150:K17-2008:K241

=241:KB8=K1i-K1:60T0 88

58 FOR E=Ki TO K6:JC(EX=F(E) :NEXT E:0=0

:IF RS=""H" THEN Y=K1i:0=KS5:RETURN

54 IF RS="E" THEN Y=K2:0=K5:J(K4)=J(K4

)+x1:JtKSJ=J(xsz—xlansrunn

56 IF RS="D" THEN Y=K3:0=K5:J(K5)=J(KS

) #K1:JCK6) =JCK6) -K1:RETURN

58 IF R5="G" THEN Y=K4:0=K5:RETURN

60 IF R3="HE" THEN Y=K5:0=K5:GOTO 75

62 IF R5="HA" THEN Y=K6:0-=K5:J(K1)=J(K

1)-K1:J(K4)=J (K4) +K1:RETURN

64 IF RS="HO" THEN Y=K7:0=K5:J(K1)=J(K

12 4K1: (K5I =J (KS) +K1:J (K6) =J (KD -K2:RE
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75 RETURN

88 POKE 712,128:7 "R":DL-PEEK(568) +256
*PEEK (561) : POKE 752,K1:POKE 559,K8

81 Zi=PEEK(DL+K4) :Z2=PEEK (DL+K5) : POKE
DL+K3,71:POKE DL*K‘,Zl:POKE DL+KS,Z2:P
OKE DL+K6,K7:POKE DL+K7,K6

82 POKE DLtK8,K6:POKE DL+K9,K6:POKE DL
+K10,K6:POKE DL+K114K2,65:POKE DL#+K11+
K3,PEEK(560) :POKE DL+29,PEEK(561)

88 POKE 82,0:POKE 559, 34:POKE 710,128:
7 “K DUNGEONS & DRAGONS™:? " RANDOM C
HARACTER":? " GENERATION PROGRAM"

2 2" BY BOB CURTIN"

93 2 :2? 32 n THIS PROGRAM HWAS MWRITTE
N TO TAKE'":? " SOME OF THE BURDEN

OFF OF THE"

g; 3 " USUALLY HARRIED DUNGEON MAST
35 2 17 PLEASE BE SURE T0 PRESS [
%THE§ e 0N AFTER EACH INPLU

6 2 12 ;2w GOOD LUCK! GOOD DUNG
EONING!":FOR E=K1 TO K1@A3¥S5:NEXT E
100 FOR I-Ki TO K8:FOR X=K1i TO K10+K8:
REQD NiT(K DIZN:NEXT X:NEXT
$61 FOR 1oK1 T0 KT FOR XoK9 TO K104K9:
READ N:MUCX,I)=N:NEXT X: ANERT 1
182 FOR I-K1 TO K4:FOR X=K1 TO K18+K7:
READ M:MK(X,I)=N:NEKT X:NEKT I
183 paTa 38,35,46,45,58,55,608,65,70,80
,98,108,185,110,115, 125, 125,125, 25,29,
33,37,42,47,52,57,62,67,72,77,82,87
184 DATA 92.97.99.99.28,25,308,35, 48,45
,58,55,68,65,70,75,88,85,98,95,99,99,1
5,21,27,33,408,47,55,62,70,78,86,94,99
185 DAaTA 99,99,99,99,99,18,15,28,25,31
,37,43,49,56,63,78,77,85,93,99,99,99,9
9310)10;15'15’20329;25’25;30)33)35:35
186 Dava 48,48,58,50,55,55,85,86,87,88
,98,92,94,96,98,99,99.1,99.2,99.3,99.4
199.5,99,6,99.7.99.8,0,0,0, 20,25,30
187 paTa 35,40,45,50.55,60,65,78,75,80
,88,80,35,45,45,45,55,55,65,65,75,85,9
5,4,5,5,5.6,6,7.7,8,9,10.6,7,7.7,9,9
168 paATA 11,11,14,18,99
189 paTa 16,9,8,7.7,6,5,4,3,3,2,1,0,-1
,-1,-2,-3,150,160,178, 180, 198,208,218,
228,230,248,250,260,270,280,290,300
118 paTa 320,1,1,1,54,54,32,32,32,2,2,
52,52,52,3,3.4,4,13,14,16,16,27,28,39,
212,312,31%,413,416,517,528,624
111 paTa 538,832
159 POKE 82,2:GRAPHICS 1:POKE 752,1:P0
KE 712,128 :POKE 718,128
160 RESTORE :7 #6:7 #6:? #6;" DIUNGEONS
& DRAGONS":? us,"cnanacrﬁa GEMERATION
170 ? “HAVE YOU THOUGHT OF A NAME":? *
FOR YOUR cunaacrﬁn" < INPUT NS
175 Ir s-"v is—"g" THEN ? “SMEL
WHAT 11" IRPUT N
179 IF us-"uo" OR NS="N" THEN GRAPHICS

8:POKE 718,6:POKE 789,0:POKE 752,1:60
SUB 2000
180 ? “KMHAT GENDER IS ";NS;" (M/F)";:
INPUT 65:0-0:IF GS="MW"' OR G3="F" THEN
187 IF 0¢>K5 THEN ? "KM/F ONLY, PLEASE
1":FOR E-Ki TO 1580:NEXT E:GOTO 180

190 7 §6:7 #6:7? ae;" HUMAN (H "
é; uo;" EEF (E)*":? u6;" DHA
192 ? u6;* NOME (6G)":7 u6;"
HALFLING (HA)X":? #i6;" HALF-ELF (HE
3*:? H6;" HALF-ORC (HO)™

195 FOR E=K1 TO K6:A=INT(K6%RND (K1) +K2
J:B=INT (KG*RND (K1) +1) : C=INT (K6*RND (K1)
+K2) :D=A+B+C:F(E)=D:NEXT E:GOTO 285
288 POP :7

285 ? "HﬂﬁT RACE"; : INPUT R5:GO5UB K12
218 IF 0{>KS THEN ? "SINITIALS ONLY, P
LEASE!":GOTO 285

215 6OSUB 2550

220 FOR E=K1 TO K6:IF JCE)>KI3+K9 THEN
JCE) ZKI+KD

224 IF JCE){K3I THEN J(EJI=K3

225 FIE)-JCE) :NEXT E

226 GRAPHICS K1:POKE 712,50:POKE 718,5
8:7 NH6:7 N6:7 U6

227 7 B6:7 UH6:7 U6:7 U6;" STRENGTH

"FIK1):? 6" IHTELLIGENCE "IFLK

2):7 #6;" WIS SDOM ;FIK3I)

228 ? U6;" DEKTERITY ‘" ;FIK4) 1?7 U6

;" CONSTITUTION ';F(K5) 12’ #6;'" CHaR

I5MA ";FIK6):7 H6:7 16

229 7 u6;" BASIC ABILITIES™:POKE 752,
1:2 » PRESS ANY KEY TO CONTIMNUE"

230 OPEN 11,4,0,"K:":GET #1,E:CLOSE 81

:IF E)O THEN 235

235 GRAPHICS 1:POKE 709,96:POKE 710,16

8:POKE 712, 98 POKE ?52,1

236 ? H6:7

(I

00SE FROM':? H6; ;" THE ABOVE LIST"
240 GOTO 243

241 POP :7

glfl% ZSKB !0=K@8:E5=K8:7 "WHAT CLASS";:IN
245 IF PS="F'" THEN O=KS5:Z=-K1:GP=INT(15
G¥FRND (1) +58)

246 IF PS="R" THEN O0=K5:Z=KZ:GP-INTI(K1
6%*RND (K11 +58)

247 IF P5="P* THEN O=KS5:Z=K3:GP-INT(K1
6¥RND (1) 4502

248 IF PS="C" THEN O=KS5:Z=K4:GP-INT (K1
G¥*RND (1) +38)

249 IF PS="D" THEN O=KS:Z=K5:GP=INT(K1
6¥*RND (1) +38)

258 IF PS="T" THEN O0=K5:Z=K6:GP=INT(K1
IXRND (1) +28)

251 IF P5="a" THEN O=KS5S:Z=K7:GP=INT(K1
IXRND (1) +2@)

252 IF PS="MiU" THEN O0=KS5:Z=K8:GP-INT(6
O¥RND (1) +28)

253 IF PS="I" THEN O=KS:Z=K9:GP=INT(60
HRND (1) +20)
254 IF P5=""M" THEN 0=K5:Z=Ki®8:GP=INT(1
SERND (1) +5)

255 IF 0(>K5 THEN ? "CORRECT INITIALS
ONLY, PLEASE!":? :60T0 243

262 GO5UB 5000

263 IF PS="'F" OR PS="R" OR PS5="P" THEN

IF F(K1)=K10+K8 THEN 265

264 GOTO 276

265 GRAPHICS 2+16:POKE 711,4:7 HKG6:?7 B
K6:7 BK6:7 #KG6;" ";N&;" HAS ":7 HKG6;"
EXCEPTIONAL™:?7 HBK6;'" STRENGTH"

269 7 H6IESTINT(K1I*RND (K1) +K1):? u6;"
“Eﬁg.gﬂTING 18/";ES5:FOR E=K1 TO 2086:
%;g MH=9:MD=B:MA=0:MR=0:KI25=325:K3I3I5=
géﬁ IF ES5=K13 THEN MH-K3I:MD-K6:GOTO K3

g1§3§§ ES>=K13-K9 THEN MH=KZ:MD=K5:GOT
312 IF ES>=3I®*K11+4K1i THEN MH=-K2:MD=K4:G
0T0 K325

gzgxig ES)=K1Z+K1 THEN MH=KZ:MD=K3I:GOT
314 IF ESY>=Ki THEN MH=-K1:MD=K3I:GOTO K3

25

g%g IF A=K9+K9? THEN MH-K1:MD-K2:60TO0 K
EigSIF A-K18+K7 THEN MH=K1:MD=K1:GOTO
317 IF A=K10+K6 THEN MD-K1:GOTO K325
318 IF A=K3I THEN MH=-K3I:MD=-K2:GOTO K3
25

gé? IF A=K4 THEN MH=-K2:MD=-KZ:GOTO K3
328 IF A{=K6 THEN MH=--K1:GOTO K325
g%gsll’ D=K9+K9 THEN MR-K3I:MA=-K4:G0TO
326 IF D=K9+K8 THEN MR=KZ:MA=-KI:GOTO
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K335

i%;slf D=K8+K8 THEN MR-K1i:MA--K2:GO0TO
328 IF D-K7+K8 THEN MA=-K1:GOTO K335
329 IF D-K6 THEN MA=K1:GOTO K3I3IS5

gKB IF D=KS THEN MR=-K1:MA-KZ2:60T0 K33
gll IF D=K4 THEN MR=-K2:MA=KI:GOTO K33

gSZ IF D=K3 THEN MR=-K3:MA=K4:60TO0 K33

335 GRAPHICS 1:POKE 712,128:POKE 768,2
2: POKEugBS 22:POKE 752, I;PQKE 718,128

36 ? ? Al W "s LN

337 ? o MODIFXERS:":2? ﬂﬁ

338 7 #6;" HIT "MH

339 ? #6;" DAMAGE ' MD

348 7 H6;" A/C ADJUSTHENT *' ;Mo

341 ? H6;" R/4 BONUS MR

I45 ROS)ZINT (7%RND (1)) :X (6) INT (9¥%RND (

13) :X(7)=INTCLIRND (1)) : X (8) INT CLI*RN
DC1)) K9 =INT (25%RND (1))

346 K(G)=INT (9%RND (1))

3580 M(SI-INT(48¥RND(13) :M(G)=INT (JOXRN
DC1)) :MI7)-INT (ZO¥RHD (1)) : MI8)=INT (58%
RND €133 :MC9)=INT (66%RND (13)

355 IF GS="F" THEN 365

356 IF Y=K3I THEN H-oKZ¥K11-K6+K(K7) :H=K
13+KL11+KI+MIKS)

357 IF Y-KZ THEN H-K1Z+K6#X (K72 :W=K13-
Ki8+M(K6)

358 IF Y-K4 THEN H-oK12-K10-K1+X(KS5) :HW=
KI¥K11-KI+MIK7)

Eg?x§; ¥Y=KS THEN H-K12+K10+X(K8):W=110
368 IF Y-K7 THEN H-K124K104+K2+X(K6) :M=
Ki6+M(K8)

I61 IF Y=K6 THEN H-Kii+K18+K1+X (K6) :H=
80+MIKS)

362 IF Y-K1 THEN HZK1Z+K10+X(K9):W=K13
+H11+KS+MIKTD

363 GOTO 372

%Eg)lf Y=K3I THEN H-4Z+H(KG) :M-K14+K4iN
a?£7§F Y-KZ THEN H-K12+X(K7) :W-K13I-KS5+
367 IF Y=K4 THEN H-K6¥K6+HK(KS5) : H-K6¥*K1
BHK7+MIKT7)

368 IF Y=KS THEN H-K124+K6+X (K8) : H=K8*K
18+MIK6)

369 IF Y=K7 THEN H-K1Z4+K94+K(K5) :H-K14+
KS5+M(K8)

378 IF Y=6 THEN H=3IB8+X(5) :W=42+M(7)
ﬁiég}F Y=Ki THEN H-KLIZ+K6+X (K4) :M-Ki4+¢
372 Q1-INT(H/12):02-01%12:03=H-02

373 7 #6:7 H6:7 #6;'" HEIGHT winy g
;03 ;CHRS (34)

374 7 #6;" HWEIGHT MiW;LBS .

375 HPT=KO:0=K8:GOTO 460

380 HP-INT(K4¥RND (K1) +K2) :RETURN

385 HP-INT(KG*RND (K1) +K2) :RETURN

350 HP-INT(K8¥RND (K1) +K2) :RETURN

395 HP-INT(K10%RND (K1) +K2) :RETURN

400 7 ""WHAT LEVEL IS ";NS;:INPUT L:IXF

Z=K2Z THEN L=L+K1i

486 IF L>18 THEN 7 "KYOU CAN'T START a4
CHARACTER"™:7 "OVER LEVEL 18. TRY 4GA

IN.":7 :GOTO 468

487 IF L<{=@ THEN L=1

468 FOR J=K1 TO L:IF Z=-Ki OR Z=K3I THEN
GOSUB 395

‘%gBIF ZZK2 OR Z=K4 OR Z=KS5 THER GOSUB

415 IF Z-K6 OR Z=K7 THEN GOS5UB 385

428 IF Z-K8 OR Z=K9 OR Z=K1@ THEN GOSU
B 380

422 HPT-HPT+HP:NEXT J:GOTO 431
427 IF E-K9+K9 THEN HPT=HPT+(L*K4):GOT

0 438
422 IF E-K9+K8 THEN HPT=HPT+(L¥*K3I) :GOT
0 438

429 IF ECKB8+K8 THEN HPT-HPTH(IL¥K2) :GOT
0 438
4318 60OTO 432

431 IF E>-K8+K8 THEN HPT=HPT+(L¥*¥K2):60

TO 438
432 IF E-K9+K6 THEN HPT-HPT+L:GOTOD 438
433 IF E-K3 THEN HPT-HPT- (L¥KZ) :60T0 4

38
434 IF E{K8 THEN HPT-HPT-L

438 ? #6:27 #6;" HIT POINTS "HPT
440 IF Z= Kl OR Z=K3 THEI IF LY=12 THEN
H6;Y5;" 2/1":GOTO 4

445 IF Z= Kl OR Z=-K3I THEN IF L>=K6 THEN
7 H6;V9;" 3/2":GO0TO0 456

446 IF Z-K2 THEN IF L>=16 THEN ? He;vS

i 2/1":GOT0 456

44? IF322K2 THEN IF L>=K7 THEN ? #6;Y$S

4;305F ¥Y=K1 OR Y=K3I OR Y=K6 THEN GOSUB
457 7 "K“;N5;'" HAS ";GP;" GOLD PIECES"
458 GOSUB 6138:7 :7 ™ PRESS ANY KEY
TO CONTINUE"

459 OPEN 111,4,0,"K:":GET #1,I:CLOSE #1
:IF I>8 THEN 460

468 BS-INT(L/K43)+K2:IF Z=K6 OR Z=K7 TH
EN 462

461 GOTO 588

462 GRQPHICS 1+16

463 36'9 ﬂ&é; ﬂﬁ R

6

465 ? ue;" = = NUsRS

466 7 H6;" PP - - = = ":T7T(L,K1)
467 2 #6:" LOCKS - - ";T(L,K2)
468 7 H6;" TRAPS - - ";TIL,K3)
469 7 H6:" M5 - — - — "iTCL,K4)
470 7 #6:" HS - - - - ":TCL,KS)
471 2 #6:" HEAR - - - “:T(L,K6)
472 ? go;" CLIMB - - ";T(L,K?)
473 2 6" LANGUAGES ":T(L_, K8)
474 7 H6:7 #6:7 $6;" NATERIIIBAITE

475 FOR TI=-K1 TO K1iG6AI®KS:NEKT I
500 IF Z=K8 OR Z=-K9 THEN 585
981 IF Z-Ki8 THEN 558

562 GOTO 4999

985 GRAPHICS 2416: PBKE 712i&53
aiﬂ ? H6:7 N6:7 H6:7 H6;

":MUCB, 1)
515 2 16:72 ﬂﬁ HM I N T MU PELLSEERLH  1R4:

528 7 #6:7 u6:" IIIGIGEEIIINRS *';MucB
530 FOR I=Ki TO 4@80:NEXT I

535 GOTO 4999
550 GRAPHICS 1+16:POKE 712,212:POKE 71

0,224

5?11? gﬁ:? #H6:? H6:7 H6;" MONKS TABL
532‘? #H6:7 H6;" ARMOR CLASS "INK L
r

553 ? H6;" MOVE MK ,2) ;M
554 IF MK(L,K3I)=K1 THEN M§G="1"
555 IF MK(L,KI)=54 THEN M5="'5/4"
556 IF MK(L,K3I)=IZ2 THEN M§="3/2"
557 IF MK(L,K3I)=K2Z THEN MS="2"
558 IF MK(L,K3)=52 THEN MS$="'5/2"
559 IF MKC(L,K3)=K3I THEN M$="3I"
568 IF MK(L,KI)=K4 THEN MS="4"
561 7 u6;" ATTACKS/ROLND *'; H L
562 IF MK(L,K4)=13 THEN D5="1D3"
563 IF HK(L,K&):14 THEN DS$=""1D4"
564 IF MK(L,K4)=16 THEN DS="'1D6"
565 IF MK(L,K4)=27 THEN DS="1D6+1"
566 IF MK(L,K4)=28 THEN DS="2D4"
567 IF MK(L,K4)=39 THEN DS$="3D3I"
568 IF MK(L,K4)=212 THEN D5="2D6"
MK(L,K4)=31Z THEN D5="3ID4"
578 IF MK(L,K4)=413 THEN D3="'ID4+1"
MK(L,K4)=416 THEN D5="4D4"
572 IF MK(L,K43=517 THEN D5="'4D4+1"
573 IF MK(L,K4)=528 THEN D%="'S5D4"
574 IF MK(L,K4)=624 THEN DS="6D4"
575 IF MK(L,K4)=538 THEN D&$="'5D&"
576 IF MK(L,K4)=832 THEN D$=""4D8"

577 7 u6;" DﬂHnEE/ﬁTTﬁCK "aps

578 7 U6:7? THE PLAYERSH
579 7 u6;"

588 2 ue6;"
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599 FOR I-K1 TO S5@08:NEXKT I

1999 GOTO 4999

2808 7 "44IF YOU'RE HAVING TROUBLE PIC
KING":? "'a MAME FOR YOUR CHARACTER, PE
RHaAPS"

3905 7 “YOU'D LIKE A FEW SUGGESTIONS.

Zglg ? "YOU'RE MELCOME TO USE ONE OF T
HESE:"

2815 ? "“$4SETH THE HUGE","BUCKTHORN'
2816 ? "AARON THE SHIFTY,"ELLIDE"

2817 7 "BRIAN OF BLACKMOOR","JANO"
2818 ? "ALONS0 THE HOOK","'TAPHENESE"
2619 7 *"SIR BAGLEY", "BAAREN SATO"

2028 7 “34IF YOU WANT ONE OF THESE

ST" 9 "TYPE IN THE NAME AND PRESS

2022 2 “JIF YOU DON'T, TYPE 'NO"' AND P

RESS":? “IFIILT.":? ";nnnc"--lupur NS:

IF NS="NO" OR NS="N' THEN —URHO0ZITY
2828 GRAPHICS 1:POKE 738,48:PDIE 752,1
:RETURN

2558 A=J(K1) :B=J(K2) :C=J(K3) :A1=J(K4):

Bi=J(K5) :C1=JCKE) :? K"

2555 ON Y-K1 GOTO 2688,2580,2638,26580,

2678,2788

2576 RETURN

2588 IF A{K8 THEN ? N$;Z5:? ST$;BS;" D
WARF.":GOTO K17

2585 IF B1{KG6%KZ THEN 7 N$;Z5:? CN5;BS
;" DMWARF.'":GOTO K17

2598 IF GS="F" THEN IF J(K1))K9+K8 THE

N JIK1)=K10%K7

2595 IF J(K4))K9+K8 THEN J(K4)=K9+K8

2597 IF J(K6)>KB8+K8 THEN J(K6)=K8+K8

2599 RETURN

268008 IF B{KB THEN 7 N5;Z5:7 INS$;BS5;"N

ELF.":GOTO K17

2685 IF A1<(K7 THEN ? N$;Z5%:? DXS$;BS;"N
ELF.":60T0 K17

2618 IF B1{KG6 THEN 7 W5;Z5:7 CN$;BS;"N
ELF.":60T0 K17

2615 IF C1<{K8 THEN ? N5;Z5:7? CH5;:BS;:"N
ELF.":GOTO K17

2620 IF G5="F" THEN IF J(K1)>K8+K8 THE
N JIK1)=K8+KS8

2625 RETURN

2630 IF A{K6 THEN ? N5;Z5:? STS;BS5;" G

NOME.":GOTO K17

2635 IF B<K7 THEN ? N$;Z5%:? INS$;BS:" G

NOME.'":GOT0 K17

2648 IF B1{K8 THEN ? N5;Z5:7 CNS;BS;"

GNOME .":GOTO K17

2645 IF GS="F' THEN IF J(K1))>K3I¥KS5 THE

N JIK1)=K3I*KS

2648 RETURN

2650 IF B{K4 THEN ? N$;Z5:? INS:BS;" H

ALF-ELF.":GOTD K17

2655 IF A1<{K6 THEN ? N5:Z5:7 DX5;BS;"
HALF-ELF.":GOTO K17

2660 IF B1{K6 THEN ? N5;Z5:7 CNS;BS;"
HALF-ELF.":GOTO K17

2665 IF GS="F" THEN IF J(K1))K9+K8 THE
N JIK1)=K9+K8

2668 RETURN

26780 IF A{K6 THEN 7 N$;Z5:? STS;B%;" H
ALFLING.":G0T0 K17

2675 IF B{K6 THEN ? WN$;Z$:? INS;BS;" H
ALFLING.":GOTO K17

2688 IF A1{K8 THEN ? N5;Z5:7 DKS;B5;"
HALFLING.":GOTO K17

2685 IF B1{K18 THEI ? N$;Z5:7 CNS;BS;"
HALFLING,":GOTD K1

2698 IF GS5="M THEI IF JIK1))>K94K8 THE
N JIK1)=K9+K8

2694 IF GS="F" THEN IF J(K1))K7+K7 THE
N JIK1)=K7+K7

2695 IF JUK3I))KI9+K8 THEN J(K3II=KI+K8
2696 RETLRN

27080 IF A<{K6 THEN ? N5;Z5:7? STS;BS;" H
ALF-ORC.":GOTO K17

2785 IF B1{K6+K7 THEN 7 WN5;Z5:?7 CN5;BS
" HALF-ORC.":60T0 K17

2710 IF J(K2)PKI+K9 THEN JIK2)=KI+K8
2715 IF JUIKIIIK7+K7 THEN JIKII=K7HK7
2728 IF JIK4)PK7+K7 THEN JIK4)=K7+K7

2725 IF J(K6)?K6+K6 THEN J(K6)=-K6+K6
2730 RETURN

4399 GRAPHICS 1:S5ETCOLOR 2,L,4:POKE 75
Z2,1:5ETCOLOR 4,L,4:G0T0 168

5000 A-F (K1) :B-F(K2):C=F(K3I) :D=F(K4):E
ZF(KS5) :F-F(K6):7? "R"

5885 ON Z 6GOTO 51060,5200,5300,5408,550
8,5609,5708,58080,5900,5950

5855 RETURN

5100 IF a<K9 THEN ? N§;Z5:7 STS;BS;" F
IGHTER.":GOTO

5185 IF E<K7 THEN ? N5;Z%:7 CNS;BS;" F
IGHTER.":GOTO KZ41

5118 RETURN

5200 IF A<{K18+K3I THEN ? N$;Z5:?7 STS;BS
;" RANGER.":GOTO K241

5285 IF B{K18+K3I THEN ? N$;Z5:7 INS;BS
;"' RANGER.™":GOTO K241

3219 IF C{K18+K4 THEN ? N5;Z5:7 WIS;BS

RANGER.":GOTO K241

5215 IF E{Ki8+K4 THEN ? N$;Z5:? CN$;BS
533 RﬁHGER "'GOTO K241

5232‘}F YoK3 EN 7 DMS;"RANGERS.":GOT
5§§EIIF Y=KZ THEN ? E$;"RANGERS.":GOTO
gz:g‘ir Y=K4 THEN 7 &NS;"RANGERS.":GOT
gzig‘}r Y=K6 THEN ? HAS;"RANGERS.":GOT
5248 IF Y=K?7 THEN ? HOS;"RAMGERS.":GOT
0 K241

9245 RETURN

5388 IF A{K18+X2 THEN ? N$;Z5:? S5T5;BS
;" PALADIN.":GOTO K241

5385 IF B{K9 THEN ? M$;Z5:? INS;BS;" P

ALADIN.":GOTO K241

5318 IF C{K18+K3I THEN ? MN5;Z5:?7 WIS;BS
;" PALADIN.™":GOTO K241

5315 IF E{K9 THEN 7 N$;Z5:? CN$;BS;" P
ALADIN.":GOTO K241

5320 IF FCK9tK8 THEM 7 N5;Z5:? CHS;BS;

" PALADIN.'":GOTO K241

5325 IF Y{2K1 THEN ? "ONLY HUMANS CAN
BE PALADINS.":GOTO K241

5338 RETURN

5488 IF C{K9 THEI 7 N5;25:7 WIS;BS;" C
LERIC.':GOTO

5405 IF Y=K6 THEI ? HAS;"CLERICS.":GOT

0 K241

5418 RETURN

5500 IF C<{K18+K2Z THEN ? N$;Z5:? MWIS;BS
;" DRUID.M:GOTO K241

5585 IF F{(K184KS THEN ? N$;Z5:? CHS;BS
;" DRUID.™:GOTO K241

SE%EIIF Y-K3 THEN 7 DMWS;"DRUIDS.":GOTO

5315 IF Y=K2 THEN ? ES;"DRUIDS.":GOTO

55;5 IF Y=K4 THEN ? GN5;"DRUIDS.':GOTO

41

sgggle Y=K7 THEN ? HOS;"DRUIDS.":GOTO
5538 RETURN

5680 IF D{K9 THEN ? N5;Z5:7 DXS$;BS;" T
HIEF.":GOTO0 K241

5605 RETURN

5780 IF A{K10+K2Z THEN ? NS5;Z5:? STS;BS
J"N ASSASSIN.™:GOTO K241

5785 IF B{K1iB4K1 THEN ? N5;:Z5:7 INS:BS
;"N ASSASSIN.":GOTOD K241

5710 IF D{K18+K2 THEN 2 N$:;ZS5:? DXS5:BS
;"N ASSASSIN.":GOTO K241

5728 IF Y=K6 THEN ? HAS:"A5SASSINS."™:G
0TO0 K241

5725 RETURN

5800 IF B{K?9 THEN ? N$;Z5:? INS;BS;" M
AGIC-USER.™:GOTO K241

5885 IF D{K6 THEN ? M5:Z5:7 DK5;BS;" M
AGIC-USER.":GOTO K241

5818 IF Y=KI THEN ? DMS;"MAGIC-USERS."™
:GOTD KZ41

52%$UIF I-Kd THEN ? GNS;"MAGIC-USERS.™
5820 IF Y=K7 THEN 7 HOS;"MAGIC-USERS."™
16070 KZ41
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5825 IF Y-K6 THEN ? HAS;"MAGIC-USERS."
:GOTO K241

5838 RETURN

5980 IF B{K1O0+KS THEN ? N$;Z5:? INS;BS
;"N ILLUSIONIST.":GOTO K241

5985 IF D{K18+K6 THEN ? NS$;Z5:?7 DXS;BS
;"N ILLUSIONMIST.":GOTO K241

5918 IF Y=K3 THEN ? DMS ;"ILLUSIONISTS.

IGOTO K241

5915 IF Y=KZ THEN 7?7 ES;"ILLUSIONISTS."™
:6G0TO0 K241

5928 IF Y=K7 THEN ? HOS;"ILLUSIONISTS.

":GOTO K241

5925 IF Y-K6 THEN ? HAS;"ILLUSIONISTS.

"IGOTO KZ41

5938 RETURN

5950 IF A<K18+KS THEN ? N$;Z5:? STS;BS
;" MONK.':GOTO K241

5955 IF C(K10+KS THEN ? N$;Z$:? WIS;BS
;" MONK.'":GOTO K241

5960 IF D{K18+K1 THEN ? NS5;ZS5:7 DXS;BS
;" MONK.":GOTO K241

5965 IF E{K18+K1 THEN ? N5;Z5:7 CN5;BS
;" MONK.":GOTO KZ41

5978 IF Y{)K1 THEN ? "ONLY HUMANS CaN

BE MONKS.":GOTO K241

5975 RETLRN

6130 IF D=18 THEN TIL,K1)=T(L,Ki)+Ki@:
TOL,K2)=T(L,KZ)+15:T(L,K3)=T(L,K3)+K5:
TOL,K4)=TIL,K4)+10:T(L,KS5)=T(L,K5)+18

6131 IF D-K16+K7 THEN TL,KI)=TIL,K1)+

KS:TCL,K2)=T(L,K2)+K108:T (L ,K4)=T (i , K4

+KS: T(L KS5) = 1(L K5 +KS

6132 IF D=K18+Ké& THEN TOL,KZ22=T(L,K2)+

KS .
:%33 IF D=K16+KZ THEN T(L,K4)=T(L,K4)-

6134 IF D=K18+K1 THEN TCL,K1)=T(L,K1)-
:?61(L,KS):TtL.Kx)—KS:T(L,K4):T(L.K4)—
6135 IF Y=KI THEN T(L,KZ)=T(L,K2)+Ki@:
TL,KI)=TIL,KI)+15: I(i K71= T(£ K7) Klﬂ
sTEL, KB)‘T(L K82 -KS

6136 IF Y=-KZ THEN TCL,K1)=-TC(L,K1)+KS5:T
(L,KZ22=TIL,K2)-KS:TCL,K4)=-T(L, K4)+K5:7T
(L,KSI=TOL,KS)+K10:T(L ,K6)=T(L,K6) +KS
6137 IF Y-K4 THEN TOL,KZ2)=TC(L,KZ)+K5:7T
CL,KII=TOL,KIX+K10:TIL, K42 =-T(L,K4) +K5:
TOL,KS)=-TCL,KS5)+K5:T(L,K6)=-T(L ,K6)+18
6138 IF Y-K4 THEN TOCL,K7)=T(L,K7)-K15
6139 IF Y-KS THEN T(L,K1)=T({L,K1i)+K1@:
TIL,KS)=T(L,K5) +K5

6140 IF Y=K6 THEN TOIL,K1)=TIL,Ki)#K5:T
(L, KZI=TOL, K2 #KS: TOL,KI)=-TIL,KI)+K5: 7T
(L,K43=-T(L,K4)+K10

6141 IF Y=-K6 THEN T{L,KS)-T(L,KS5)+K1i8+
KS:TIL, K6)=TIL,B)#+KS:TIL K7)=TIL,K?7)-K
18+KS:TCL, K8)=T(L,K8) K5

6142 IF Y-K7 THEN TOL,K1)=T(L,K1)-KS5:T
(L,K2)=TOL,K2Y+KS:TCL,K3)=T(L,K3) +K5
6143 IF Y=K7 THEN T(L,K6)=T(L,K6)+K5:T
(L,K7)=TIL,K7)+KS5:T(L,K8)=T(L,K8)-K1i8
62080 RETURN

7080 AI-INT(Z.5¥B-16) :AW=INT(1.5%C-186)
SAC=INT(8.5¥F-16)

7881 IF AI{8 THEN AI=0

78082 IF aM{® THEN AW=0

7883 IF AC{8 THEN AcC-=0

7084 AT-AI+AM+AC

7885 PS-INT(KAIXRND(K1)+AT+1):IF PS)zK
13 THEN 7 #16:7 86;" ";N5;" HAS":? #6;"
PSIONIC ABILITY"

78018 AI-B-12:AN=C-12:0C=F-12:IF a1 7

HEN AI=K@

7811 IF aW<{K8 THEN aW=K®

7612 IF AC<{K® THEN AC=Ke@

7813 AT=AI+aW+AC

76815 WP-KD:0T=KO:IF B>16 THEN OT=0T+K1
7828 IF C>16 THEN OT=0T+K1

7825 IF F>16 THEN OT=0T+K1

7038 IF OT=KZ THEN MP=K2

7835 IF OT=K3I THEN MP-K4

7840 PST-INT(K1II®RND (K1) +K1) +AT*MP
7845 IF PS)=K1I THEN ? "RPSIONIC aABILI
TY = "“;PSTH*K2

7858 IF PS>=K1I THEN ? "PSIONIC STRENG
TH = ";PST:FOR I=1 TO0 2000:NEXT I

7855 RETURN

80800 ERLN=ZS56%PEEK(187)+PEEK(186)

8618 CUR-PEEK(9@):7 "“KR'":7 “INPUT ERROR
== TRY AGAIN!":FOR I=1 TO S5@:50UND O,
I+50,10,8:NEXT I:S50UND ©,0,0,8

8020 TRAP 8800:G0T0 (ERLN)

CHECKSUM DATA
(See pgs. 7-10)

5 DATA 4080,646,294,986,573,733,840,75,

164,2906,307,678,642,162,878, 7580

75 DaTa 779,953,859, 964,828,531,652,63

8,208,981,850,829,789,454,917,11224

185 pATn 983,725,877,652,289,722,2081,7

81,592,73,764,366,606,497,591,8479

192 pata 58,773,366,178,279,815,74,452

,522,485,817,848, 185,465,554,6871

236 bata 17,249,288,686,714,379,685,3,

317,65,53,57,65,49,159,3786

253 path 226.1608,424,821,503,736,291,8

8,18,461,559,78,528,442,287,5526

16 DATA 446,660,381,382,729,393,386,3

79,603,93,33.37,41,187,8089,5479

337 pata 299.54.232,810,475,878, 10, 256

,793,350,626,276,254,64%5,782,673

362 DATA 281.735,415,515,209,831,345.1

72,507,122,333,644,301,424,433,6818

398 paATA 435,617,285,269,511,269,567,6

76,691,234,736,733,730,715,685,7993

432 DATA 984,355,534,141,685,697,631,5

82,887,705,217,512,468,716,216,8090

463 DATA 441,2,498,674,716,584,486,653

,658,959,331,418,835,807,4, 7986

sas paTa 786,272,568,577,448,16,452,84
621,800 ,806,8208,803%,813,817,9428

5%9 DATA 819,817,582,799,883,818,269,8

16,822,996,995,48,2,62,997,9637

574 patTa 16,6,25,452,399,156,871,478,8

13,773,57,674,653,298,427,6884

2818 DATA 808,287,536,685,93,285,185,8

15,280,6308,207,394,483,823,421,6764

2605 DATA 76,45,48,13,811,288,264,342,

996,819,628, 7083.674,30,821,6558

2670 pata 713,688,778,379,37,22,393,82

8,698,25,376,379,374,386,8085,6873

4992 bath se%,34%,27, 802,779,728, 791,8

5240 DATA 534,887,928,%42,%15,728,81,9

55,799,886,472,860, 951 948 534 111724

5515 pDaTa 236,621,637,8085,451,815,412,

399,409,46,820,183,187,86,76,6177

saza paTa 73,54,814,924,953,628,256,62
602,817,565,559,554,544,576,8540
56992014 831.197.387,875,881,473,366,

480 ,328,827,796,449,131,857, 108, 7986

6280 pafTa 795,648,7.79,981,2968,152,783

,56,998,289,913,365,378,102,6756

;gxgsggra 116,555,697,952,806,33,188,2
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DUNGEONS & DRAGONS
HOUSEKEEPING 2

32K Cassette or Disk
by Bob Curtin

With the addition of the random access capability
of a disk drive, Dungeons & Dragons House-
keeping (disk version) comes into its own, with
several new functions, bilateral combat, and a dras-
tically cleaned-up act. The following is a detailed
rundown of each of the program functions and,
where applicable, some suggestions on their use.
This program is quite flexible and, with a little ima-
gination, can make your job as a Dungeon Master a
whole lot easier.

Incidentally, when I use the term “monster,” I'm
referring to all non player-character creatures,
whether human, drooling beast, or anything in be-
tween. Players and player-characters are, of course,
the people for whom you’re running the dungeon,
and the characters they’re playing.

[ do have one word of caution. If, when you’re
typing in this program, you're rewarded with an
ERROR 4 (too many variables), don’t panic. First,
find your typing error, change it, and then follow the
procedure outlined in pages 2 and 3 of your BASIC
Reference Manual for wiping out excess variable
names. The reason for the problem in the first place
is the fact that I've used all 128 variable names avail-
able, and if you inadvertently add one of your own,
you'll get that error.

M - MELEE (combat)

Where the cassette version of D& D Housekeep-
ing handled the combat for the player characters
only and left the monster combat to be done man-
ually, the disk version does it all.

The MELEE function works very closely with the
ENTER ROOM and LOAD ROOM functions.
Those two functions make the monster data avail-
able for combat purposes as needed. The player
character data is always contained in memory, but
the monster data is loaded as encountered, either
from disk or on the fly. The computer asks only
which opponent is to be fought. The players, of
course, make that choice for themselves, and you as

the Dungeon Master make that choice for the mon-
sters. As in a normal dungeon, you’d have some sort
of graphic representation of the battle set up on the
table top — usually with miniature figures.

In order, the computer makes the following com-
putations: The attacker’s class and level are looked
up and the appropriate combat table consulted to
obtain a “to hit” number against the opponent’s
armor class. A random number is generated and any
hit modifiers added. If a hit is obtained, damage is
“rolled” based on the weapon used, and then any
damage modifiers are added on. Hit points lost are
automatically deducted. The computer then checks
to see if the attacker is entitled to more than one
attack this round, either because of weapon type or
level, and if so, repeats the procedure. Otherwise
play passes to the next combatant.

The combat alternates back and forth between the
players and monsters, that is, all players make their
attacks, then all monsters make theirs, etc. Killed or
unconscious combatants are automatically removed
from the cycle, and combat can be broken off at any
time, either individually or en masse.

Each player character may have up to five
weapons, but weapon number 5 is reserved for mis-
sile weapons. As such, it’s the only weapon modified
by the R/A Bonus, and conversely not modified by
normal hit and damage modifiers. Weapon number
5 may also be assigned multiple hits per round. For
instance, D& D rules allow a player with a short bow
to fire two arrows per combat round. It's conceiv-
able for a player with multiple rounds of combat to
fire up to six arrows in a turn!

By entering ‘33’ as an opponent number and
pressing RETURN, spell damage may be inflicted on
the monster of your choice. If the spell affects more
than one monster, you can repeat the procedure as
many times as desired by pressing ‘S’. To pass play to
the next player, just press any other key. You may
add hit points to the monster of your choice by en-

DUNGEONS & DRAGONS © 1982 TSR Hobbies, Inc. All Rights Reserved.
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tering the amount of hit points you wish to add in the
form of a minus number. For instance, suppose the
party were fighting a particularly nasty troll which
regenerated ten hit points a turn. After every turn,
simply enter the MELEE mode, use the spell func-
tion for the first available character, and enter minus
ten (-10) as the amount of damage inflicted by the
spell. Ten hit points will be added to the monster
whose number you designated. After returning to
the main menu (by entering ‘32’ and pressing RE-
TURN) you may resume play normally.

Entering ‘34’ as an opponent number will take you
directly into the monster combat. This is useful for
those times when the bad guys have the initiative.
Note that, once into monster combat, you may pass
play onto the next monster by pressing ‘P’ or return
to the main menu by pressing ‘R’. The only other
commands recognized in that mode are the numbers
0 to 9, corresponding to the player characters’ num-
bers.

Damage inflicted by non-combat means may be
entered directly through the character sheet mode,
which is why I didn’t include a spell function in the
monster side of the combat.

A word to the purists out there. D& D combatcan
get as complex as you could possibly want, with in-
numerable modifiers, zone hits, partial armor des-
truction, ad nauseum. This program definitely does
not take all that there is in D& D combat rules into
account. It'd take a program all by itself to do that.
The basic combat system is retained without modifi-
cation, with the different combat tables for the dif-
ferent classes, hit and damage modifiers, multiple
attacks, missile attacks, and so on. Those of you
who're sticklers for detail and thrive on complexity
would perhaps be better served by doing your
combat manually and using the rest of the program
for housekeeping.

# - CHARACTER SHEET

From the main menu, pressing a number between
0 and 9 inclusive will display a character sheet on the
screen. The sheet contains the essential information
on each character which is needed as a reference
throughout the game.

Hit points, money, and weapon status can be
changed directly in this mode, and all other informa-
tion can be changed through the initialization mode.
Additional information can be kept in an individual
file accessed through the ROOMS function. This
additional file would contain listings of weapons,
armor, equipment, special items, magical spells, etc.,
as well as any pertinent information on the character
itself, like special talents, skills, and so on.

You may directly enter MELEE, ROOMS, or re-
turn to the main menu by pressing M, Z, or R, res-
pectively.

S - DUNGEON STATUS

The status display lists the dungeon time, the date,
weather conditions (outside, of course), tempera-
ture, and wind. The weather conditions are random
and not subject to control by the DM, although they
can certainly be ignored if they don't fit into the
scheme of things.

The time and date, on the other hand, can be
changed. Pressing ‘1’ will increment the time by ten
minutes, ‘2’ by an hour, and ‘3’ by a day. In addition,
one minute is added to the time for every combat
round played.

Press ‘R’ to return to the main menu.

E - ENTER ROOM

To explain the ENTER ROOM function, I also
have to explain the LOAD ROOM function at the
same time. Pressing ‘E’ will cause the question,
“What is the room number?”” to be displayed on the
screen. It is asking you which of the files created by
LOAD ROOM you want to be dumped into mem-
ory. At this point, I'll explain the LOAD ROOM
function and come back to ENTER ROOM.

L - LOAD ROOM isa routine which allows you to
load monster data into files to be called up later by
the ENTER ROOM function. This data is used in the
MELEE function, and is actually all of the monster
statistics for combat resolution. The data includes
the number of monsters, hit dice, individual hit
points, number of attacks, and the damage per at-
tack.

Pressing L will fetch up the same question: " What
is the room number?” You may enter any 3-character
code you wish. (This is actually the filename exten-
der for a file called D:COMBAT.) The code can be
any combination of three numbers and/or letters,
but if you were smart, you'd code them to corres-
pond to the room numbers on your dungeon map, or
the numbered encounter areas in your outdoor dun-
geon. You can use this function to store the statistics
for taverns full of troublemakers, and you can also
use it to load statistics on the spot for unexpected or
random encounters.

As an example of how these two functions work, |
give you the following. Every good Dungeon Master
has a map of his dungeon and some sort of key to tell
him what’s in each of the rooms. The rooms are nor-
mally numbered, and the key describes what’s in
each of the numbered rooms, including traps, mon-
sters, treasure, etc. As the dungeon party explores
the different rooms, they battle the monsters lurking
within, with the Dungeon Master taking the monster
statistics from his key and conducting the combat
manually. With this program, you'd simply type in
the room number to load the statistics into memory
and then use the MELEE function to conduct com-

bat.



VOL. 1 THE A.N.A.L.O.G. COMPENDIUM

PAGE 151

By loading the monster data into files ahead of
time, the dungeon runs smoothly and with a mini-
mum of time spent on game mechanics. Your players
get more actual playing time, and your computer
does most of the work.

After you've assigned a room number, the LOAD
ROOM function will then ask, “How many mon-
sters!”” Simply type in the number of monsters in
that particular room or encounter area. You will then
be asked for the monsters’ hit dice (equivalent to a
character’s level). You may not have monsters of
different levels in the same room. If you insist on it,
add up the levels and divide by the number of mon-
sters to get an average. It works out pretty close.
You'll be asked next for the monster armor class. If
you have monsters with different armor classes, take
an average, or do the odd ones by hand.

Next, give the hit points for each monster. Here,
you can compensate for averaged armor class or level
by adding hit points.

After all of the monsters have been assigned their
hit points, you'll be asked the number of attacks per
turn for each monster (you know, the old claw/claw/
bite routine). Again, you must average out the dam-
age for attacks which are different. For instance, if
the claws did 4 hit points damage and the bite did 8,
add them together (4 + 4 + 8) and divide by the
number of attacks (3 in this case), rounding up any
fractions.

After you type in the damage per attack, a file will
automatically be created, and the program will
return to the main menu. Note that the statistics you
just entered are still in memory, so you could go right
to MELEE if you wished.

Lastly, the maximum number of monsters which
can be in a single file is thirty.

D - DICE
Entering a number of any magnitude, including
negative numbers, will generate a random number
between that number and one, inclusive. By enter-
ing anything other than a number, the program will
return to the command menu.

FILE DATA and GET DATA

Pressing ‘F’ or ‘G’ will conjure up the respective
routines for saving or retrieving the character statis-
tics and dungeon status data stored in memory. [
made this a two-step process so that, if either letter is
pressed accidentally, you have a chance to override
the command. 'Y will initiate the command, and ‘N’
will override and return the program to the
command menu.

To file data, type in any legal filename, but without
the device call. In other words, if you wanted your
filename to be “D:MURRAY.123", simply type
MURRAY. 123.

If, when retrieving data, you call for a non-existent
file, the program will list the files on the disk in the

disk drive and then return to the command menu.
To get data, follow the same procedure as filing
data.

I - INITIALIZATION

This mode is used to initially enter the player char-
acter statistics, change statistics, or add new player
characters. Note that, before any data is entered, the
player number must be specified. Once you've iden-
tified a particular player, you may enter any number
of statistics. If you want to enter data for another
player, you must re-identify him.

Most of the entries are self-explanatory, but a few
need some words of clarification.

As I stated before, each character may have a maxi-
mum of five weapons in this program, and each
weapon must be assigned a number. Weapons one
through four are hand held weapons, and the
number you’'ll be asked to enter is the maximum
possible damage that the weapon can inflict. For in-
stance, player 2's number one weapon isalongsword
capable of 1-8 hit points of damage. You’d simply
enter an 8 when called upon to do so. If no weapon
exists for a particular number, enter O.

The number of attacks per round must be entered
as follows. Enter 1 for one attack per round. Enter 2
for two attacks per round. Enter 3 for three attacks
every two rounds.

Finally, enter exceptional strength bonuses in the
form of a decimal (18/77 would be entered as
18.77).

ROOMS and WRITE

The biggest headache in running a dungeon is or-
ganizing the maps, room descriptions, character
sheets, combat tables, reference books, index cards,
notes and dice into a system where information can
be looked up and processed quickly enough to keep
the game from bogging down. It isn’t easy or even
always possible. This part of the program can help,
though, by eliminating the need for a lot of that
paperwork.

The WRITE function allows you to write room
descriptions, non-player character sheets, artifact or
treasure descriptions, or virtually anything you
want, and save it on disk. You'd code the files with
the same 3-digit code used for the LOAD ROOM
files, except this filename extender belongs to a file
named D:WITCHES. The reason for the different
filenames is so that you could have a room descrip-
tion and a monster data file with the same code num-
ber. The intent of this feature was to enable a Dun-
geon Master to type his room descriptions and save
them on disk. At the same time, any monsters in
those rooms would have data files created for them
with the same room numbers. The DM would then
only have to type ‘2’ and a room number to see what
was in the room, and, if combat was likely, to call up

the monster data file through the ENTER ROOM

function to resolve it.
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You're not limited to a single screen of text, either.
You can write up to 300 lines of text, or roughly thir-
teen screens on a single file. When the file is called
back, only one screen at a time will be displayed;
pressing any key will display subsequent lines.

To use the WRITE function, type in a code num-
ber. A data file will be created. The screen will clear,
except for a question mark, which is actually an
input prompt. Simply enter one line at a time, press-
ing RETURN at the end of the line. If you want to
leave blank lines, just press RETURN. When you’ve
finished and want to file it, press RETURN, type one
asterisk (*), and press RETURN again.

To retrieve what you've written, press ‘Z’ -
ROOMS and type the same code number, What
you'd written will be displayed on the screen.

The applications for this particular function are
many and varied. For example, you could possibly
use the keyboard graphics symbols to create room
diagrams along with the descriptions. Use your
imagination, experiment with it, and above all prac-
tice using it until the commands become second
nature. I think you'll find that the speed and accur-
acy are well worth the effort. O

Program outline.

Lines 4-24 — Initialization

Lines 25-75 — Combat tables

Lines 80-86 — More Initialization

Lines 89-98 — Input number of players

Lines 100-550 — Combat routine, combat
table adjustment & multiple attacks routine

Lines 1000-2050 — Race input and display

Lines 3000-3030 — Save character data

Lines 3500-3525 — Retrieve character
data

Lines 4000-6045 — Store character data
(Initialization Mode)

Lines 6200-6900 — Monster Combat

Lines 6905-6915 — ENTER ROOM rou-
tine

Lines 7000-7175 — Weather, time, date,
etc. routines

Lines 7500-7600 — ROOMS routine

Lines 8050-8075 — DICE routine

Lines 8500-8590 — WRITE routine

Lines 9000-9019 — Main Command Menu

Lines 9505-10065 — Character Sheet dis-
play and input

Lines 15000-15040 — LOAD ROOM rou-
tine

Lines 20000-20005 — Input Error Han-
dler

Lines 30000-30055 — Disk directory

lister

VOL. 1
Command table.
MODE COMMAND RESULT
0to 29 Indicates the number of the player
character's opponent in combat
MELEE
K1l Pass play to next player
32 . Return to main menu
33 Activate the Spell Function ('S’ to
repeat)
34 Go directly to monster combat
Maonster ‘N’ Return to main menu
Combat? Y Go to monster combat
‘P Pass play to next monster
‘R Return to main menu
Oto9 Indicates the monster's opponent
in combat
Oto9 Displays the indicated player's
statistics
CHARACTER W Prepare/put away weapon. 0 - put
SHEET away weapon. 1to5- weapon num-

ber prepared
H Change Hit Points
G Change Gold Pieces
S Change Silver Pieces
‘C' Change Copper Pieces
‘E* Change Electrum Pieces
P Change Platinum Pieces
Z Go to ROOMS function

‘™ Go to MELEE function
‘R' Return to Main Menu
1 Increments minutes by ten
DUNGEON 2 Increments hours by one
STATUS 3 Increments days by one
‘A’ Return to Main Menu
XXX Any three-character alphanumeric
ENTER code calls up and loads the mon-
ROOM ster combat statistics filed under
that code by the LOAD ROOM
function (filename: “D:COMBAT.
XXX)
DICE Any number Generates a random number be-
tween 1 and the number entered.
Will accept negative numbers.
Any letter Return to main menu
FILE Any legal filename Files player character statistics and
DATA Dungeon Status data under given
filename (see text for details)
GET Any legal filename Retrieves player character statis-
DATA tics and the Dungeon Status Data

filed under the given filename (see
text for details)

INITIALIZATION Stores statistics in memory per the
listed items. Note that the player
number must be specififed first, be-

fore any other data is entered.

LOAD ROOM XXX See ENTER ROOM and text

WRITE XXX Allows you to type up to thirteen
screens full of text and save it to
disk under athree-character alpha-
numeric code (filename:

“D:WITCHES XXX)

ROOMS XXX Allows you to retrieve the text filed
under the given code by the WRITE

function
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4 GRAPHICS 1:POSITION 4,12:POKE 789,8:
ngE 716,8:7 u6;"PLEASE WAIT":TRaAP 260

16 DIM CT(28,18),45¢18) ,BS5(108),C5(18),
D5(16) ,ES(18) ,F5C10),65018) ,H5118), J5¢(
18) ,K5(18),Y5(3),AC(10) ,L (18) ,HP (18)
15 DIM GP(16),5P(183,CP(18) ,PP(18) ,EP(
18) ,HM(10) ,DM(18) ,RA(10) ,57T(16) ,WD (18,
5),C(18),7T(3),AZ5(15) ,5B(18)

16 DIM ACACI0N) ,W(18) ,AL5(2) ,MON(4B)

280 DIM CMDS(125) ,IN(18) ,WIC(10),DH(18),
CN(18) ,CH(18) ,N5€2),TS(5),R5(5) AaS(2)
,BB5(2),CC5(2) ,DDS(2) ,EES (2) ,FF5(2)

22 DIM GGS(2) ,HHS(2),JJ5(2) ,KKS(2) ,NUM
$(5),AM5(2) ,CLSC15) ,RA5(18) ,GES (7)Y ,GEL
101 ,HE(10,2) ,WE(18) ,ATT(18) ,4TT1(10)
23 AMS=UaAM!':T(1)=8:T(2)=8:AZ5=""D:"

24 DIM GASC(12) ,GBS5(12),6C5(12),GD5(12)
LGL5C12) ,GF5(12) ,GHS(12) ,6TI5(12),6J501
2) ,GK5(12) ,MT (28, 16)

25 FOR E=1 TO 18:FOR X=28 TO0 1 STEP -1
igEQD N:CTC(K,E)-N:NEXT X:NEXT E:aciz=ac

26 FOR E-1 TO 16:FOR X=28 70 1 STEP -1
:READ N:MT(H,EX=N:NEXT K:NEXT E

36 DATA 10,11,12,13,14,15,16,17,18,19,
?20,26,28,20,20,20,21,22,23,24,10,11,12
,13,14,15,16,17,18,19,20,20,20,20,28
35 DATaA 20,21,22,23,24,8,9,10,11,12,13
,14,15,16,17,18,19,28,208,20,26,268,28,2
1,22,8,9,10,11,12,13,14,15,16,17,18

46 DATH 19,28,20,20,20,20,70,21,22,6,7
,8,9,16,11,12,13,14,15,16,17,18,19,286,
28,28,28,20,20,6,7,8,9,10,11,12,13,14

45 DATA 15,16,17,18,19,28,206,20,20,28,
26,4,5,6,7,8,9,18,11,12,13,14,15,16,17
,18,19,28,20,206,20,4,5,6,7,8,9,106,11
50 DATA 12,13,14,15,16,17,18,19,26,28,
28,28,2,3,4,5,6,7,8,9,106,11,12,1%,14,1
$,16,17,18,18,208,20,2,3,4,5,6,7,8,9
55 pata’10,11,12,13,14,15,16,17,18,19,
20;20;0;1;2;3}‘,5,6;?,8;3;10!11l121131
14,15,16,17,18,19,6,1,2,%,4,5,6,7,8
60 DATA 9,106,11,12,13,14,15,16,17,18,1
9,-2,-1,0,1,2,3,4,5,6,7,8,9,186,11,12,1
3,14,15,16,17,-2,-1,0,1,2,3,4,5,6,7
66 DaTA 3,5,10,11,12,13,14,15,16,17,'4
+-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10,11,12
13,14,15,-4,-3,-2,-1,8,1,2,3,4,5,6,7
66 poTHA 8,9,16,11,12,13,14,15,-6,-5,-4
s s~ L s, 1,2,3,4,5,6,7,8,9,18,41,13
j13)_6’_5‘_"_3‘_2’_1’9,1]2’3"’5’6
67 DOTHA 7,8,9,10,11,12,13,10,11,12,13,
14,15,16,17,18,19,26,28,26,26,28,26,21
222,23,24,9,10,11,12,13,14,15,16,17
68 DATA 18,19,20,206,20,206,28,28,21,22,
21,8,9,10,11,12,13,14,15,16,17,18,19,2
6,26,20,26,26,206,21,22,7,8,9,18,11,12
69 DATA 12,14,15,16,17,18,19,26,28,28,
?26,28,206,21,6,7,8,9,10,11,12,13,14,15,
16,17,18,19,26,26,26,20,26,20
786 bavTh 5,6,7,8,9,108,11,12,13,14,15,16
,17,18,19,26,28,26,20,28,3,4,5,6,7,8,9
,16,11,12,13,14,15,16,17,18,19,26,20
71 baTh 206,31,4,5,6,7,8,9,10,11,12,13,1
4,15,16,17,18,19,20,26,28,3,4,5,6,7,8,
9,10,141,12,13,14,15,16,17,18,19,28,28
72 baTH 206,2,3,4,5,6,7,8,9,18,11,12,13
,14,15,16,17,18,19,26,20,06,1,2,3,4,5,6
,7,8,9,18,11,12,13,14,15,16,17,18,19
73 bpavp ©,1,2,31,4,5,6,7,8,9,10,11,12,1
3,14,15,16,17,18,19,-1,08,1,2,3,4,5,6,7
8,9,10,11,12,13,14,15,16,17,18
54 DaTﬁ ‘1,0,1,2,3,4,5,5,5,3,9,19,11,1
2,13,14,15,16,17,18,-2,-1,06,1,2,3,4,5,
6,7,8,9,10,11,12,13,14,15,16,17
75 bpat0 -3,-2,-1,0,1,2,3,4,5,6,7,8,9,1

6,11,12,13,14,15,16

80 01=1:a8Z01-01:02=A1+A1:A03=02+A1:04=
A3+tal1:a45-43+A2:06-45+A1:47-45402 1 68-a4
+04:09=-065+04:610-45+45:011=46%45

85 A12=-A2%A6:A413=-46+A7:014=-A42¥A47:4615=4
IXA5:016=-42%a8:0417=-4%9+08:013=-43%A6:A419
—A16+A49:A428=-410%¥42 :GRAPHICS @

86 POKE 82,2

89 TRaAP 89:POKE 712,128:POKE 710,128:P
OKE 752,41:7 "R":POSTITION 11,12:7 "€HO
W MAONY PLAYERS'; :INPUT NUM:NUM=NUM-a1

95 IF NUM>=n@8 THEN IF NUM{A18 THEN 9868

a

98 GOTO0 89

168 CMDS=STRS(P):CHMDS(1,1)=CHRS(ASC(CN
DS(1,1))+128)

185 RETURN

118 IF J=34 THEN 6288

112 RETURN

158 7 "K":FOR P=A8 TO NUM:? :POKE 718,
S8:POKE 709,608:POKE 712,56:GOSUB 188
151 IF HP(P){-A8 THEN IF HP(P))>-A18 TH

EN 2 N3 “:CMDS;" IS5 UNCONSCIOUS™:
152 IF HP(P){-09 THEN ? " ";CMDS
;" HAS BEEN KILLED.":? :6 310

153 2 ,," I1 = PAsSS":? ,," 32 =
RETURN":2 ,," I3 = SPELL":? ,,"

34 = MONSTER"

154 IF MW(PX=5 THER F CMD=1 TO SB(P)
155 TRaP 26é8680:7 " ';CMDS;"'S OP
PONENT"; : INPUT J:TRAOP 40088:0=a8:IF J=
31 THEN 318

156 GOSUB 11@8:IF J=32 THEN 90688

157 IF J=33 THEN ? "HOW MANY HP DaMAGE
M sINPUT X:? "AGATINST WHICH MONSTER';:
INPUT E:MON(E+4)-MON(E+4)-X:GOTO 159
158 GOTO 161

159 2 :? "T0 REPEAT EIJ4N8, PRESS '5'":
JZE:OPEN #1,4,0,"K:":GET #1,K:CLOSE #1
:IF X=83 THEN ? :J=33:G6G070 157

168 GOTO 310

161 AC-MON(3):IF AC{=A18 THEN IF @C>=-
A9 THEN 0z=A45

162 IF J{8 OR JO>MON(i)-1 THEN 7 @ - "
sMONCi>-1;". TRY AGAIN.":? :GOTO 154
164 IF 0<¢5a5 THEN 2 "3TRY AGAIN.":? :F
OR I=-A1 TO SBB:NEKT I:? *K":GOTO 154
165 IF W(P)=AB8 THEM ? "PLAYER ";P;" DO
ESN'T HAVE A WEAPON READY':7 "HEAPON";
:INPUT MW:IF W{AD OR W>AS THEN 165

166 IF WIP)=0 THEN W({P)-MH:GOTO 3116

286 IF C(P)=A1 OR C(P)=AZ OR C(P)=-A3 T
HEN ACi-AC+108:H=CT{AC1,L(P)):GOTO 386
285 IF C(P)=A7 OR C(P)-A8 THEN 219

286 IF C(P)=A9 OR C(P)=A18 THEN 229
218 IF L(P)=AZ OR L(P)=A4 OR L(PX=AS T
HEN D=-1

211 IF L(P)=A6 OR LIP)=A7 OR L(P)ZAB T
HEN D=-A2

212 IF LtP)=A9 OR L{P)=A10 OR L(P)Z=11
THEN D=-43

213 IF L{P)=12 OR L(P)=1Z OR L(P)=14 7T
HEN D=-nAd

214 IF L(P)=15 OR L(P)=16 OR L(P)=17 T
HEN D=-4a5

215 IF L(P)=18 THEN D=-A6

216 ACI=AC+16:D1=L(P)}#D:H=CT(AC1,D1):6C
070 368

219 IF L(P){AI THEN D=A®

228 IF L(P)=AZ OR L(P)=A4 OR L(P)=A5 O
R L{(P)=A6 THEN D=-a2

221 IF L(P)=a7 OR LI{P)=AB OR L(P)=A% O
R L(P)=A18 THEN D=-04

222 IF L(P)=11 OR L(P)=1Z OR L(P)=13 O
R L(P)=14 THEN D=-ab6

223 IF L(P)=15 OR L(P)=16 OR L(P)=17 O
R L{P)=18 THEN D=-48

224 Di-L(P)+D:AC1=AC+A1B:H=CT(AC1,D1):
FOR E=A1 TO0 A8:IF D1=E THEN H=Htai

225 NERT E:GOTO 3686

229 IF L(PY{A3 THEN Dz=a8

238 IF L(P)=AZ THEN D=-ail

231 IF L(P)=A4 OR LIP)=AS OR L(P}=A6 O
R LI{P)=A7 THEN D=-A3

232 IF L(P)=A8 OR L{(P)=A9 THEN D=-a4
233 IF L(PY=A168 OR LC(P)=11 OR L(P)=12
THEN D=-4a6

234 IF L(P)=13Z OR L(P)=14 THEN D=-48
235 IF L(P)=15 OR L{(P)=16 OR LI(PY=17 T
HEN D=-a9

236 IF L(P)=18 THEN D=-4a16

237 Di=L(P)*D:AC1=AC+AlB:H=CT(ACL1,D1]:
FOR E-al TO A168:IF D1=E THEN H-H#+ai
238 NEXT E:FOR E=16 TO 18:IF Di=E THEN
H-H+A1

239 NEXT E
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308 SMING=INT (Z8%RND (A1) +A1) +HM(P) : IF
WIPI=5 THEN SWING=SWING-HM(P) :5HING=5W
INGH+RA (P)

381 7 YH="";H:? "SWING='';SHING

382 IF SWING>=H THEN DAM=INT (WD (P, H(P)
I*RND (A1) +A1) +DMCP) : IF W(P)=5 THEN DAM
=DAM-DMIP)

385 IF SWING)>=H THEN ? "A HIT!":? "DAM
AGE=";DAM;" HIT POINTS"

386 IF SMING)=H THEN MON(J+4)=MON(J+4)
~DAM:IF MONCJ+4) <=8 THEN ? "YOU'UE KIL
LED IT!tw

387 IF W(P)=5 THEN NEXT CMD

388 IF ATT1(P)=8 THEN 550

309 IF ATT1(R))0 THEN 500

Iie EXT P:TL(AZ)=T(AZ) 01

I12 ‘? 1?7 YPRESS ANY KEY T0O CONTINUE":0
PEN 111,4,9,"K:":GET #1,E:CLOSE B1:IF E
>=0 THEN 6280

560 IF ATT(PI=2 THEN ATT1(P)=0:GOTO 15

323 IF ATTL(P)=2 THEN ATT1I(P)=8:G0TO 1
585 IF ATTL1(P)=3 THEN ATT1(P)=2:GOTO 3
i@

558 ATTL(P)=ATT(P) :GOTO 310

16080 ON P+a1l GOTO 1085,1810,10615,1820,
1825,10380, 1035,10#9 1845,1058

1805 INPUT GAS:RETURN

1818 INPUT EB$ RETURN

1815 INPUT GC5:RETURN

1828 INPUT GDS:RETURN

1825 INPUT GLS:RETURN

1838 INPUT GF5:RETURN
1835 INPUYT GH%:RETURN
1848 INPUT GIS:RETURN
1845 INPUT GJS:RETURM

1858 INPUT GKS5:RETURN
2886 ON P+1 GOTO 2005,2010,2015,2020,2
8zs, 2030 2835,7040, 2845 2050

2085 1)) “'Gﬂs RETURN
2818 ? “1"' "'GBS RETHURN
2015 7 "4} )} “'GC$ RETURN
2028 ? "t} ";EDS:RETURH
2025 7 "+)}) "IGLS:RETURN
2838 7 "t)h)) ";GFS:RETURN
2035 2 "t))h) "'GHS RETURN
204086 7 "th)) "iGIS:RETURN
2845 27 "thh) "'GJ$ RETURN
2658 7 "1))) "‘GKS RETURN
3000 ? "K":POSITION 8,11:7 "(j FILE -

OYAT%" : POSITION 8,12:2 o ARE YOU SUR
57"-opeu 1,4,8,"K:":GET #1,J:CLOSE #1
3801 IF J=89 THEN TRAP I004:GOTO 3084
3882 IF J=78 THEN 9080

3863 GOTO 3960

2884 TS5-CHR5(155):7 “K":POSITION A8,11
17 "[JWHAT IS THE WAME OF THE":POSITION
§,12:? “"DATA FILE";:INPUT CMDS

3885 TRAP 3864:4Z5="'D:':0Z% (3, I+LENCCM
D5$)3I=CMDS

3887 OPEN #1,8,0,0Z5:FOR J=Al1 TO 128:P
UT #1,8:NEXT J

3810 FOR E-A8 TO NUM:PRINT #1;ACCE);TS
EE;E) sTS;HPCE) ; TS;HMCE) ; T5;DMCEY ; TS RA

3812 PRINT #1;ACACE);TS;5BCE);TS;L(E);
T5:STCE);TS;INCE) ;TS WICE) ;TS DX CE)
3815 PRINT #1;W(E) :TS:GPCE) ;T (SPLEY;T
S;CPCE):TS;PPEY; TS EPCEY; TS CNCE
3016 PRINT $1:CHCE) s TS:ATTCEY; T5; uecsn
sTS;HECE, @) ; TS, HECE 1) ; T5; GE (E) : NEXT
3017 PRINT #1:045;T5;BBS;75;CC5:T5; oD5
iTS:EES;TS;FFS;T5; csé

3018 PRINT #1; HHS TS JJS;TS;KKS:T5;:A5;
T5:BS;T5:C5:T5;:D5: TS ES;:T6;:F5:T15:6
3?%”;??;"7 f1; HS %s;Js;Ts;xs;vs;z;ts;n
’ ’

3021 PRINT #1;T(2):PRINT H1;AM5:T5;Y
3022 FOR J=A1 TO 45:FOR E-AB TO NLM:PR
INT $11;WD(E,J) :NEXT E:NEKT J

3825 PRINT #1:6A5;T5:GBS;T5:6C5;T5;GDS
'T£§GL$ TTS:GFS TS 6N ;TS 61815 608713

38930 CLOSE #1:END

35808 7 "K':pOSITION 8,11:272 "J GET |
OYRENr :POSITION 8,12:7 *  ARE YOU SUR
E7":0PEN #11,4,08,"K:":GET #1,J:CLOSE #1

3581 IF J=89 THEN 3585

3582 IF J=78 THEN 93000

3583 GOTO0 35608

3585 CLOSE #MI:TRAP 3I6080:7 "K":POSITIO
N A8,11:7 "WHAT IS THE NAME OF THE":PO
SITION 08,12:? “"DATA FILE'"; :INPUT CMDS
3586 ﬂZS‘"D‘"'ﬂZﬁ(S 3+LEN(CMD5) ) =CMD5 :
HIO0 3I,n3,4,0,0Z5: FOR J=A1 T0 128:GET #
3,R:HEHT J

3587 FOR E-AB8 TO NUM:INPUT 13,J:A4C(E)=
JIINPUT #3,J:CC(E)=J:INPUT B3I, J:HP(E)=J
s INPUT #3,J:HMC(E)=J:INPUT HI,J:DM(EIZJ
3508 INPUT HI,J:RALEI=J: INPUT u3,J:aca
(E)=J:INPUT ux J:SBCE)=J:INPUT ﬂS JiLg
E)=J:INPUT ui3, JISTCEI=J

3589 INPUT #3,J:INCE)=J:INPUT 23, J:HI(
E}-J:INPUT 83, J:DX(E)=J:INPUT #3, J:H(E
)=J:INPUT ﬂS,J:GP(E):J

3511 INPUT u3,J:SP(E)=J:INPUT u3,J:CP(
E)=J:INPUT H3,J:PP(E)=J:INPUT H3,J:EP(
EJ=J:INPUT 13 ,J:CN(EX=J

3512 INPUT 3, J:CHUE)-J:INPUT u3,J:AaTT
(EY-J:INPUT HI,J:WECE)=J:INPUT 83, J:HE
(E,B8)=J:INPUT ﬂJ,J:HE(E,l):J

3514 INPUT #3,J:GECE)=J: NEHT

3516 INPUT az-aas 8BS, C $ EE ,FES

665 HHS,JJS KKS,ns 5 TGS, A
$,J5,K5,Z, M. T:T¢ 52y

3517 IﬂPUT B3;K:T(2)=K:INPUT ns;nﬂs.v

3528 FOR J=1 T0 s:Foa E:e o nun INPUT
13 ; WD : WD CE, J) =MD : NE

3522 INPUT #13:6A5, sas Gcs cns GLS GFS$,
GHS,615,6J5,GKS

3525 CLOSE #3:FOR E=8 TO NUM:ATT1(E)=A
TTC(E) :NEXT E:GOTO 90868

4880 ? “KA PLAYER nUHBER" " | GENDER":
? "B PLAYER MAME'',"M HEIGHT':? "“C CLAS
SI‘ (1] ” Il. %IG"TII

4018 7 "D ALIGNMENT',"0 LEVEL'":? “E ST
RENGTH","P ARMOR CLAS55':7 “F INTELLIGE
NCE',"0 HIT MODIFIER"

4820 7 "G WISDOM"," " ,“R DAM MODIFIER"
17 UH DEXTERITY","S AC ADJUSTMENT":? "
I CONSTITUTION", T R/ BONUS"

4838 7 “J CHARISMA","U ATTACKS/ROLUND":
? IIK nﬂcESl'll Il’l|u HEﬁpoull:" " ll"!l“ m
NTH"

4835 7 ,,"X YEAR":? "4Y RETURN TO MENU

4180 POSITION 3,17:7 “HEADING?" :0PEN #

3,4,8,"K:":GET f13,J:CLOSE #3:IF J<65 0
J589 THEN 4100

4105 POSITION 22,18

4106 ON J-64 GOTO 4110,4115,4120,4125
4130,4135,41408,4145,4150,4155,4 éa 416
5,4170,4175,4180,4185,4190,4195,4260

4187 ON J-83 GOTO 4285,4210,4215,4285,

4290,4295

4168 GOTO 4000

4118 ? “tPLAYER NUMBER";:INPUT P

4112 IF P<A@ OR P>A9 THEN ? 48 TO 9,

PLEASE - TRY AGAIN":FOR EzAl TO AS50:ME
KT E:7 "4":7 :GOTO 4110

4113 IF PO)NUM THEN NUM=P

4114 GOTO 4880

4115 7 "4PLAYER NAME";:ON P+Al GOSUB 6
060,6005,60810,6015,6020,6025,6038,6035
,6840,6045:60T0 4860
4120 2 “$CLAS55";:GOSUB 5500:G0T0 4000

4125 2 "$ALIGNMENT"; : INPUT ALS:GOSUB 5
800:G0TO0 4000

4130 7 “45TRENGTH"; :INPUT E:ST(P)=E:G0
TO 40880

4135 7 "4INTELLIGENCE";:INPUT E:IN(P)=
E:GOTO 4008

4140 7 "4HISDOM'; :INPUT E:WI(P)ZE:GOTO

40880

4145 ? "HDEXTERITY";:INPUT E:DX(P)=E:G
0T0 4800

4150 7 "4CONSTITUTION'"; :INPUT E:CN(P)Z
E:GOTO 4008

4155 7 "tCHARISMA"; :INPUT E:CH(P)ZE:GO
T0O 4008

4160 ? '"tRACE"; :GOSUB 16880:G070 4000
4165 7 "4GENDER"; : INPUT GES:IF GES="M"
OR GES=""MALE" THEH GE(P)=1:GOTO 40800
4167 IF GES="F'" OR GES="FEMALE" THEN G
E(P)=2:G0TO0 406800

4170 7 "$HEIGHT (FEET)";:INPUT J:HE(P,
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8)=J: PBSITION 29,19:7 "¢+ (INCHES)"; :INP
UT_J:HECP,1)=J:GOTO 4008
4175 7 "1ﬁEIGHT“"IHPHT JIWE(P)=J:GOTO

40080
4180 7 "4LEVEL";:INPUT E:L(P)ZE:GOTO 4

060

4185 7 "$ARMOR CLASS5";:INPUT E:aC(P)=E
:GOTO 4000

4196 7 "$HIT MODIFIER";:INPUT E:HM(P)=
E:GOTO 4860

4195 2 "9onnnG£ MODIFIER"; : INPUT E:DM(
PI=E:GOTO 400

4208 7 “taC nDJustﬂtnT" :INPUT E:aQCACP
Y=E:GOTO 4800

4285 7 "$R/A BONUS";:INPUT E:RA(PI=E:G
0T0 4060

4218 2 "$ATTACKS/TURN'; : INPUT E:ATT(P)
“E:GOTO 4080

47215 ? "tMEAPON DAMAGE™:? "433MEAPON #f
L1 SINPUT E:WD (P, G1)E:? “IIUEAPON H2"
;1 INPUT E:WD(P,a2)=

4278 7 "3 INEQPON us"-:xupur E:WD(P,A3)
E:? " WEAPON #4"; :INPUT E:WD(P,A4)=E
4280 7 " WEAPON #5';:INPUT E:WD(P,AS)
ZE:? “NUMBER OF HITS PER ROUND™;:INPUT
E:SBIP)=E:GOTOD 4000

4285 27 “+MONTH™;:INPUT M:GOTO 4008
4298 7 “4YEAR"; :INPUT Y:GOTO 4080

4295 coro 9600

5000 P=AB THEN AAS=ALS

2002 IF P-n1 THEN BBe-are

5804 IF P=A2 THEN CCS5=ALS

5806 IF P=A3 THEN DDS$=ALS

5868 IF P=Ad THEN EES=ALS

5618 IF P=AS THEN FF5=AL%

5612 IF P=A6 THEN GGS=AL

5614 IF P=A7 THEN HH3=AL

5816 IF P=A8 THEN JJ5-aL3

5818 IF P=A9 THEN KK5=aLS

5628 RETURN

5588 INPUT CLS:IF CLS="FIGHTER"™ OR CL$
=uF" THEN C(P)=Al

5585 IF CL5="RANGER"™ OR CLS="R" THEN C

5518 IF CLS="PALADIN" OR CLS="P" THEN

5515 IF CL$="CLERIC" OR CLS="C" THEN C
5528 IF CLS="DRUID"™ OR CLS="D" THEW C(
5525 IF CLS="MONK'"™ OR CLS="M" THEN C(P
5538 IF CLS="THIEF" OR CLS="T" THEN C(

53:3)1:86L5'“QSSQSSII" OR CLS="@a" THEN

5545 IF CLS="MAGIC-USER"™ OR CLS="MU" 0

R CLS="MAGIC USER" THEN C(P)=A9

5558 IF CLS="1LLUSIONIST" OR CLS="I" T

HEN C(P)=a18

5555 RETURN

68088 INPUT AS5:RETURN

68085 INPUT BS:RETURN

6018 TINPUT CS5:RETURN

6815 INPUT DS:RETURN

6828 INPUT ES:RETURN

6825 INPUT F5:RETURN

60830 INPUY GS:RETURN

6835 INPUT HS:RETURN

6840 INPUT JS:RETURN

6845 INPUY KS:RETURN

6280 ? "K“:POSITION 12,12:? “MONSTER C

OMBAT?'' :OPEN #1,4,8,"K:“:GET ##1,J:CLOS

E #1:IF J=78 THEN 9060

6281 IF J=89 THEN 6210

6283 GOTO 6208

6210 FOR F=0 TO MONC1)-1:7 :IF MON(E+4

3{=8 THEN 2 © ';E;"™ HAS BEEN KIL

6217 FOR K-i T0 MON(I5):2 " “iE
MO s (- -

;"'S OPPONENT":OPEN :3,4,0, EgEEEE@T 13

"J:CLOSE #3:1F J=88 THEN 6988

6215 IF J=82 THEN 90860

6218 IF J{48 OR J>S7 THEN 6212

6220 IF VAL(CHRSCJ))>NUM THEN 6212

6225 P-VAL (CHRS (J) 3 :SHING= Iu1(29*nnotn

1)+01) 1H-MT (AC C(P) +10, MON(2)

6227 IF SWING>=H THEN ? "a HIT!'!'":DAM=
INTC(MONCI6)¥RND (A1) +41) :7 "DAMAGE = ';
DAM;" HP":? 72

62380 IF SMINGS{H THEN ? "4 MISS5'":7 :?
:GOTO 6895

6235 HPIPI-HP(P)-DAM:DAM=0

6895 NEXT X

6988 NEXT E:? :7 "PRESS ANY KEY 70 CON
TINUE":0PEN 81,4,08,"K:":GET #1,E:CLOSE
$#1:IF E>=8 THEN 908680

6985 TRAP I0606:7 "KR":POSITION 2,12:°7
"WHAT IS THE ROOM NUMBER'™; :INPUT CND$
6910 CLOSE f1:a4Z5="D: CBHBQT niaZs5¢10,1
@+LENICHMDS) )= CHD$ HIO 3I,#1,4,0,AZ5
6915 FOR E=1 TO 40:INPUT ﬂl J HON(E) J
:MEXT E:CLOSE #1:G07T0 9668

7800 F-INTC(100¥AND(A1I)+A1:E-INT (IO¥RN
D(ai1)) +ail

7882 ON M GOTO 70083,70063,7004,7064,760
4,70085,78085,7005,7005,7804,7604,78083
7803 X-INT(Z25%RND (A1)):GOTO 7688

7004 X-INT(25%RND(A1)+25):GOT0 7088
7885 H=INT(IIXRND(A1)+60) :GOTO 7008
7808 DL-PEEK (560} +256%PEEK (561) :B=PEEK
(DL+A4) :C=PEEK(DL+A5) : POKE 559,A40:POKE
DL+A4,B:POKE DL+A5,C:POKE DL+AZ,66
7889 POKE DL+a6,06:POKE DL+A7,06:POKE
DL+13,46:POKE DL+14,46:POKE DL+15,46:P
OKE DL+16,A6:POKE DL+29,65

7818 POKE DL+38,PEEK(568) :POKE DL+31,P
EEK(561) :POKE 559,34:POKE 710,128:P0OKE
712,128:7 "K4 DUNGEON STATUS":?

7811 IF D=A3 THEN D=A8:GOTO0 7815

7812 IF X<{3IB THEN IF F{=608 THEN IF a>=
188 THEN 7 "fHWEATHER: SHOMW "ip=D
+1:607T0 7825

?013 IF H>=38 THEN IF H{=34 THEN IF F{
=68 THEN IF A>=108 THEN ? "4MWEATHER:
SLEET 1":D=D+1:G07T0 7825

7014 IF F{=60 THEN IF A>=180 THEN ? "%

WEATHER: RAIN ":D=D+1:G0TO 7825
7815 IF F>30 THEN ? "MWEAQTHER: FAIR":
D=8:4=0:G0T0 7825

7820 IF F<{=38 THEN ? "WEATHER: CLOLDY"
LET aA-atiee
7825 ? "HIND: AE U'MPH'

7846 7 "TEMPERATURE: ";X

7858 7 "44 DUNGEON TIME"

7853 7 "JYEAR : ";Y:7 "MONTH: ";M:? "D
ay : ";Z:? :?7 "TIME : ";TCA1);":";T(A
2) a u.“"s

7160 J-AO:0PEN #1,4,8,"K:":GET #1,J:CL
OSE #1:IF CHRS(JY="R" THEN 9000

7185 IF J=49 THEN 7115

7412 IF J=50 THEN T{A1=T(A1)+01:GOTO

7113 IF J=51 THEN Z=Z+A1:GOTO 7120
7114 GOTO 71686

7115 TAZI=T(AZI +VAL (CHRS (J))*A18

7120 IF T(A2)>=-68 THEN T(AZ2)=T(AZ2)-68:

TA1) =T (A1) +A1l

7125 IF T(ai1)=11 THEN T{A3I)=A3Z

7138 IF T(A13=12 THEN IF T(AZ)=A3 THEN
IF AMS="aM" THEN aAMS-"PM":T(A3)=A0:G60
TO 7145

7135 IF T(a1)=-A12 THEN IF T(A3)=-AZ THE

;)IF AMS="PM' THEN aMS-"aM":Z-Z+a1:T(a
—he

7145 IF T(A13=13 THEN T(a1)z=ail

7158 IF Z=31 THEN Z=-A1:M-M+al

7155 IF M=13 THEN Mz-Al1:Y=Y+a1

7175 GOTO 7668

7580 AZS="D:WITCHES.":? "KROOM NUMBER"
;:INPUT CMDS:aZ5(11, 11+LENCCMDS)Y) —CMDS
:POKE 710,280:POKE 709 194:POKE 712,808
7585 TRaAP 36666:CLOSE ﬁl OPEN #11,4, 6 f

zs 7 ngn

7516 TRaAP 7608

7520 INPUT H1,CHMDS

7538 7 CMDS

7535 IF PEEK(84)=23 THEN POSITION 1,23
Hir 4 "THERE;ﬁ HORE--PREﬁS

7536 GOTO 7549

7538 OPEN #14,4,0,"K:":GET 14, J:CLOSE #
4:1IF J>=8 THEN 7 “K"

7540 GOTO 7520
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7680 CLOSE 11:0PEN nK:vGET 82,
J:CLOSE #2:IF J>=0 Tuéu 9é

8050 DL:PEEK(568)+256*PEEK(561):B:PEEK
(DL+4) :C=PEEK (DL +5) : POKE 559,8:POKE DL
+4,8:POKE DL+5,C:POKE DL+3,66

8855 POKE DL+12,7:POKE DL¥13,7:POKE DL
+14,7:POKE DL+15,7:POKE DL+23,65:POKE
DL+24,PEEK(568) : POKE DL+25,PEEK (561)
8068 POKE 559,34:POKE 87,0:POKE 718,19
2:POKE 712,192

8665 TRAP 98080:? "K":POSITION 2,8:7 "R
ANDOM NUMBER'; : INPUT RN

8670 7 “K":POSITION 2,8:E=INT(RN¥RND (8
3+1):? “NUMBER = ";E

8875 FOR E=1 T0 158:NEXT E:GOTO 8865
8580 POKE 718,200:POKE 769,192:POKE 71

asza AZS5="D:WITCHES.":? “K":? “WHAT IS
THE ROOM NUMBER'";:INPUT CMDS

8538 4z (11, 11+LENCCMDS) )=CMDS : OPEN 211
8540 2 "R

8558 INPUT CMDS

8568 IF CMDS='¢' THEN 8590

8578 7 11;CMDS

8588 GOTO 8558

8598 CLOSE #1:GOTO 96800

9988 TRAP 20000:GRAPHICS 0:POKE 712,12
8:POKE 710,128:POKE 709,140:POKE 752,1
9881 7 "I"'PDSITIBH 8,5:7 “"}}M = MELEE
;2 vy = CHARACTER SHEET":? “)S = DUN
GEON STATUS":? “)E = ENTER ROOM"

9882 ? “M}D = DICE":? “MF = FILE DATA":
2 w)g = GET DATA™:? “)I = INITIALIZATI
ON":?7 ") = LOAD ROOM"

9083 2 “)Z = ROOMS":? "MW = WRITE"
3804 2 " )44COMMAND?";

9887 CLOSE #1:TRAP 20000:0PEN #1,4,0,"
xé;éger #1,CMD:CLOSE #1:1F CMD=69 THEN
9888 IF CMD=8Z THEN 7080

9089 IF CMD=68 THEN 8058

9018 IF CMD=71 THEN 3580

9812 IF CMD=77 THEN 1506

9813 IF CMD=73 THEN 4800

9014 IF CMD=78 THEN 3008

9815 IF CMP=76 THEN 15000

9016 IF CMD=98 THEN 7580

9817 IF CMD=87 THEN 8588

3818 IF CMD{48 OR CMD>57 THEN 9080
9819 P=VAL (CHRS (CMD)) :GOSUB 188

9585 POKE 712,P*16+10:POKE 710,P¥*16+10
.5oxz 709,P%16:7 K34 JUYIIIN ; CMDS ;"
9506 ON P+1 GOTO 9608,9681,9602,9603,9
684, 9685, 96086, 9607, 9608, 9689

9518 ON C(P) GOTO 9618,9611,9612,9613,
9614,9615,9616,3617,9618, 9619

9511 ON P+1 GOTO 9808,9882,98064,9886,9
88,9819, 9812, 9814 9816, 9818
95152 2 "jarMOR cLASS

DT O RE
EIIIIST ST P

9514 2 “HIT POINTS "IHPP) 1?7 "'t
PIIPIN TN CP)

9516 ? “HIT MODIFIER "IHMIP) 17 "4
PPIPWI " WICP)

9518 7 “DAMAGE MODIFIER  “;DM(P):? "%
PIIIDR ;DK (P)

9528 2 "R/A BONUS ";RACP) 17 "t
PIIICH " CNCP)

9522 7 "AC ADJUSTMENT ";ACAPY:? M
£HIHICH " ;CHIP)

9524 ? “MISSILE MULTIPLE '';SB(P)

9526 7 “LEVEL "ILEPII? “t)
PV HT ";HECP,8);"'";" “;HE(P,1) ;CHR
$(34)

9528 7 "WEAPON READY YIHEPY 7 “4)
PP WT ' WECP);' LBS™

9538 ? "4GOLD "IGPIP)
9533 2 “SILUER ";5P(P):IF G
EC(P)=1 THEN 7 “#)})  MALE":GOTO 3535
9534 IF GECP)=2 THEN ? "$}})  FEMALE
9535 2 “COPPER ";CP(P) :6OSU
B 2000

9537 2 “PLATINUM ;PP (P}

9548 7 "ELECTRUM CEPIP)

9599 GOTO 9788

9600 ? AS:GOTO 9518

96081 ? BS:G0OTO0 9510

9682 ? C5:G0T0 9510

9683 ? DS:GOTO 9518

9684 ? ES:GOTO 9510

9605 ? F$:G0T0 95180

9686 ? G$:GOTO 9518

9687 7 H$:GO0TO 9510

9608 ? JS:GOTO 9510

9689 ? K :EOTO 9510

9618 7 ")} IMFIGHTER":GOTO 9511
9611 7 ")) I4RANGER":GOTO 9511
9612 2?2 "} I4PALADIN":GOTO 9511
9613 7 ") FICLERIC":GOTO 9511
9614 27 ") }PI4DRUID™:GOTO 9511
9615 27 ")) PEMONK':GOTO 9511
9616 7 ")) PATHIEF":6GOTO 9511
9617 7 "I I+ASSASSIN':GOTO 9511
9618 ? ")) P4MAGIC-USER":GOTO 9511
9619 27 "FFPLILLUSIONIST':GOTO 9511

97808 POSITION 3,22:7 “COMMAND?";:O0PEN
#1,4,0,"K:":GET #11,K:CLOSE u1

9782 IF ®=77 THEN 156

9784 IF K=82 THEN 9060

9785 IF K=71 THEN 16888

9706 IF X=83 THEN 16010

9707 IF XK=67 THEN 16820

9708 IF X=80 THEN 1686308

9789 IF K=69 THEN 1064606

97186 IF K=7Z THEN 18858

9711 IF K=87 THEN 180680

9712 IF H:9B THEN 75880

9715 IF {48 OR H>S7 THEN 979

3738 Pz UQL(CHRS(H)) GOSUB 100 GOTO 3958

5

3800 POSITION 36,2 AAS:GOTO 9512
98062 POSITION 36,2 BBS:GOTO 9512
3884 POSITION 36,2 CC$:G0T0 9512
9806 POSITION 36,2 DDS:GOTO 9512
9888 POSITION 36,2 EE$:G0T0 9512
9810 POSITION 36,2 FF$:G0T0 9512
9812 POSITION 36,2:7 GGS:GOTO 9512
9814 POSITION 36,2:? HHS:GOTO 9512
9816 POSITION 36,2:? JJS:GOTD 9512
9818 POSITION 2:7 KKS:GOTO 9512
iee68 ? v GOLD 6IECES";:IIPUT JiGPIP)
=J:60TO 9585

18818 ? * SILVER PIECES";:INPUT J:SP(

I ST AL RC RL

"

P)=J:GOTO 9585
188286 ? " COPPER PIECES";:INPUT J:CP(
P)=.J:GOTO 9585
19038 7 " PLATINUM PIECES"™;:INPUT J:P

P(P)=J:GOTO 9585

160848 2 " ELECTRUM PIECES";:INPUT J:E
PI{P}=J:GOTOD 9585

18858 7 " HIT POINTS";:INPUT J:HPIP)Z=
J:GOTO 9585

i8868 ? " WHICH MWEAPON"; :INPUT J:IF J
{1 OR J>5 THEN POSITION 11,22:2 »

“:POSITION 11, 22 GOTO 18668

18865 MW(P)=J:GOTO 9585

15808 TRAP J0060:FOR J=1 TO 40:MONCJ)=
B:NEXT J:7 "K":? "WHAT IS THE ROOM NUM
BER''; : INPUT CMDS

15885 AZS5="D:COMBAT.":AZ5(10, 10+LENICH
D5)3I=CMDS

15818 ? "HOMW MANY MONSTERS™;:INPUT J:I
F J>38 THEN ? "WO MORE THAN 38 MONSTER
5717 :GOTO 15018

15815 MONC(1)= J'° “"MONSTER HIT DICE"™;:I
NPUT J:MON(2):=

15828 2 “HOHSTER ARMOR CLASS™;:INPUT J
IMON(3)=J:FOR E=0 TO MONC1)-1:? “MONST
ER MIE;'™'S HIT POINTS';:INPUT J

15030 MON(E+4)=J:NEKT E:? "NUMBER OF A
TTACKS'; :INPUT J:MON{35)=J:7 "DAMAGE P

ER nTTQCK"::INPUT J:MONC(IBI=J

150489 OPEN #1,8,0,0Z5:FOR E=1 TO 48:7

H1;MONCE) :NEXT E:CLOSE #1:G0T0 9088
20008 ERLN-PEEK(186)+256%PFEEK(187) :FOR
E=1 T0 186:7 "¢ INPUT ERROR ——- TR
Y AGAIN "'SOHND 8,30,10,190

28081 FOR I=1 7O

28083 NERT I:? “1 INPLUT ERROR --

TRY AGAIN "":50UND 8,16,16,18:FOR
I=1 T0 2:NEXT I:NEXT E:SOUND 0,9,0,8
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20004 7 "t

20805 TRAP 20000:GOTO0 ERLN

360088 IF PEEK(195)=178 THEN ? "R":POSI
TION 2,5:7 “THERE'S NO SUCH FILE ON TH
IS DISK!v

30883 ? :? “THE FILES ARE:'":?

8685 TRAP 38055:CLOSE #1:0PEN #1,6,8,
l|D :*.*II

38618 INPUT 1t1;CMD35

36015 PRINT CMDS:GOTO 388160

38055 CLOSE #1:ERLN=PEEK (186} +256%PEEK
(187) :FOR E=1 TO 200:MEXT E:TRAP 200888
:GOTO %660

CHECKSUM DATA
(See pgs. 7-10)

4 DATA 621,406,367,983,822,218,174,155
,828,805,162,205,155,288,197,6378

55 paATh 49,1605,192,71,986,297,476,477,
371,471,689,638,873,193,388,6146

86 DATA 668,496,27,666,964,586,644,586
,924,668,622,446,679,761,51,8712

157 DATA 686,725,351,708,148,696,494,9
14,525,199,289,188,822,713,835,8293
7213 paTa 661,623,295,534,95,149,112,13
,54,880,828,98,303,164,479,5228

233 pata 783,412,642,126,63,759,746,97
7,741,779,927,936,648,239,236,9008

318 DATA 386,863,7,104,112,634,235,155
,148,168,153,179,158,172,165, 3625

1845 DaTH 177,178,906,646,640,653,647,
681,654,678,664,677,671,571,796,9223
30082 DaTa 875,712,894,498,547,553,723,
238,454,2,653,693,451,435,573,8301
36838 DATA 348,271,985,898,732,607,162,
297,639,2908,540,49,893,651,885,8151
3520 DATA 971,107,719,361,468,227,384,
18,890,687,817,135,730,169,621,7296
4113 paTa 283,723,7085,762,542,855,515,
676,146,649,718,298,173,466,483,7900
4175 DATA 666,43,2083,429,808,545,943,4
42,527,329,178,545,203,751,327,6939
5882 DATA 337,347,357,367,358,368,378,
393,483,789,898,228,523,175,239,6168
5525 DaTa 122,296,688,725,993,817,918,
929,921,932,924,935,927,938,931,11988
6845 DATA 942,682,890,735,449,465,891,
630,416,92,941,798,173,582,42,8634
6985 DaTA 699,598,349,575,741,889,1880,
186,597,518,567,9%7,5%4,165,846,8303
7615 DATA 962,139,37,213,155,370,42,89
4,971,505,739,866,79,605,781,7298

7135 DaTA 687,6083,622,637,770,864,578,
211,365,316,487,769,921,754,745,9821
8856 paTa 758,698,348,126,322,685,806,
243,590,402,1085,928,594,769,838,8132
9686 DATA 211,948,827,394,569,481,964,
993,947,764 ,958,942,221,964,986,11161
9818 DATA 479,180,832,187,581,222,558,
578,747,938,4086,453,362,565,475, 7555
9538 DATA 484,110,918,798,7084,676,785,
662,687,612,617,622,627,632,637,9431
9608 DATA 645,650,141,896,80,913,125,7
11,117,618,562,143,377,669,923,7570
9785 DATA 739,748,758,753,768,741,753,
932,709,978,571,588,589,598,607, 168088
9818 DATA 597,606,615,629,638,217,869,
857,901,888,498,895,39,415,57%,9241
15618 DATA 981,923,598,474,58,278,262,
196,661,376,576,687,232,728,607, 7541
30055 DATA 531,531

Pretty Demo

DEG
GRAPHICS 24
COLOR 1
SETCOLOR 2,8,0
FOR I=1 TO0 360 STEP 5
H=I19%I/360
Y=-80+30%5IN(I)
IF I>278 THEN 100
PLOT 8,8
DRAWTO X,Y
IF I{98 THEN 130
DRAWTO 319,159

NEKT I
IF PEEK(764)<>255 THEN END
GOTO 148

CHECKSUM DATA
(See pgs. 7-10)

18 DATA 217,4,724,287,58,750,133,493,4
56,967,434,363,737,152,710,6485
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THUNDER ISLAND

32K Cassette or Disk

by Craig Patchett

One of the interesting features of the ATARI
home computer is the priority register. This reserved
memory location works together with the ATARI’s
player-missile graphics system to allow screen
objects to pass behind or in front of other objects,
an effect that can give the illusion of depth.

The priority register is called, appropriately,
PRIOR and is found at memory location 623 ($26F
hex). The following chart shows the effect of
POKEing various values into it. Note that a high
priority object will appear to move in front of an
object with lower priority.

PRIOR=

8 4 2 1
' PFO PFO PO PO
| PR PF1 P1 P1
HERE PF2 PFO P2
& Pl PE3 or P4 PF1 P3
53 P2 PO PF2 PFO
2 P3 Pl PF3 or P4 PF1
2| Pf2 P2 P2 PF2

PF3 or P4 P3 P3 PF3 or P4

| BAK BAK BAK BAK

Pn refers to player n :

PFn refers to playfield n (as in SETCOLOR n)

PF3 or P4 refers to the fact that all missiles can be
given the color of playfield 3 and used as an extra
player (player 4). This is done by adding 16 to the
value being POKEd into PRIOR.

When two players overlap, you can also choose to
have a third color in the overlap region. This is done
by adding 32 (decimal) to the value being POKEd
into PRIOR.

Thunder Island uses the priority register to
control which section of the maze immediately sur-
rounding you can be seen at a given time. If you
draw a maze in playfield one and set the color of play-
field one to that of the background, under normal
circumstances we won’t be able to see the maze. But,
by setting PRIOR to 2, we can have players two and
three appear between the background and playfield
one, thereby making the section of the maze *‘in
front” of either player visible. That’s all there is to it.

Playing the Game.

Thunder Island is located in the middle of the
Pacific, about a thousand miles north of New
Zealand. An internationally renowned playboy
resort, its main attraction is a huge transparent maze.
This maze can be set up to any one of an almost
infinite number of floor plans, so that it is impossible
to memorize the layout.

Because it is transparent, the maze is normally easy
to solve. The island, however, is subject to frequent
thunderstorms, and the power generator that lights
the maze is often knocked out. As a precaution to
this, those entering the maze carry lanterns, allowing
them to at least see that part of it immediately
surrounding them. It is the challenge of navigating
the darkened maze, however, that has drawn you to
Thunder Island. A different maze will be generated
each time you play. Good Luck!

Options

Use the chart below to pick the type of game you
want to play. A one-player game is good for
practicing, but you’ll find the two player games to be
more fun. You can choose to play a daylight game, in
which the whole maze is always visible, or a night-
time one, in which only part of it is visible. You can
also choose from three maze difficulty levels, and
each player can choose from three lantern sizes
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(allowing better players to take a handicap). Once
you've selected the game you want, press START
and the computer will begin generating the maze.
Once it’s finished, your lantern(s) will light up and
the game will start.

Using your joystick, you must maneuver your
player to the corner of the maze diagonally opposite
to the one you started at, and exit the maze. There isa
timer at the bottom of the screen that keeps track of
how long you've been in the maze, so you can
compete for the fastest time. As soon as someone
escapes, the storm will end and the maze will start
reflecting a rainbow. Press START to run the
program again. [J

NIGHT DAY
[ 1PLAYER LARGE MEDIUM SMALL _
[iT2]3als[e[7]8]9] [t0]11]12]
| PLAYER 2 |
[ 2PLAYER LARGE MEDIUM SMALL

LARGE |12 ]3 [10[11[12]13

— 15
PLAYER ['mepium [19.20(21]4 |5 |6

18

16
T~ [ sMALL p2 2324 (25 |26 [27 | 7
+

E

MAZE DIFFICULTY
E=EASY M=MEDIUM H=HARD

(LARGE, MEDIUM, SMALL=LANTERN SIZE)

i68 CLR :6O0TO 156

118 SOUND C8,C8,CO8,CA:RETURN

1280 FOR T=Ci TO SO:NEXT I:RETURN

138 D1=ASCIMS(Z,Z))1-48:D2=ASCIMS(Z4C1,
Z4C1)1-48

148 BYTE-HEX(D2) +CI6¥HEX(D1) :0Z=02+4C1:
POKE C7089,PEEK(53778) :RETURN

158 REaD Ce,Ci1,C2,C3,C4,C5,06,C7,C8,C9
,C18,C11,C12,C13,C14,C16,C128,C568,C56
1,C789,C716 8711 C712

168 DIM DLI&(CIS) RS(C16) ,M5(442) ,HEX(
22) :GRAPHICS 18:POSITION CI €£5:7 ﬂﬂﬁ'“
initializing"

1780 FOR I-Ci TO Ci3:REQD BYTE:DLIS(I)=
CHRS(BYTE) :NEXT I

188 FOR I=C1 T0 C16:READ BYTE:RS(I)=CH
RS(BYTE) :NEXT I:FOR XI=C@ TO 2ZZ:READ BY
TE:HEX(I)=BYTE :MEXT I

198 Q2=-C1:FOR I=C1 TO C3I:READ MS:FOR

Z=C1 10 LEN(MS)-Ci STEP C2:GOSUB 138:P
OKE 1571+402,BYTE:NEXKT Z:NEKT I

288 Q2--C1:FOR I=Ci TO 21:READ MS:FOR

Z=C1 TO LEI(Nﬁ) Ci STEP C2:GOSUB 138:P
OKE 29696+02,BYTE:NEXT Z:NEXT I

210 FOR X=29689 TO 29695:POKE X,C8:NEX
T X:FOR I-1536 TO 1578:POKE I,CO:NEXT

I

%30 GRAPHICS C16:POKE C16,112:POKE 537
112

238 POKE C718,CO:ST=PEEK(C568) +256¥*PEE

K(CS561)+C4: PBKE 5T+C2,C7:POKE 5T+C4,C6

‘POKE 5T7+24,

248 POKE 5Tf25 PEEK(CS568) :POKE 57+26,P

EEKI(C561)

258 POKE C768,C0:POKE C789,C08:POKE C71

1,C8

260 POKE 57+20,138:POKE 513, INT(ADR(DL
153 /256) :POKE 512 ADR (DLI5) - (PEEK (513)
#256) : POKE 54286, 192

278 POKE 752,C1: POSITION C3,C1:? “THUN
DER ISLAND"

288 POSITION 2Z,C2:? “[PTEHIEIEEHLTR
1

98 POSITION C3,28:7 “Copyright (C)198
3 ANALOG Computing"

+ + ¥ 4
H

3808 FOR X=C1 TO C3:POKE C71Z,C14:POKE
g;1a,c14:rnn Y=Cc8 7O S5@:S0UND C8,Y,C8,

318 IF ¥=25 THEN POKE C718,C8:POKE
c712,Co

I28 MEXT Y:MNEXT X:FOR Y=51 TO0 255:

SOUND C8B,Y,C8,C8:NEXNT Y:POKE C712,58:P

OKE C718,58:POKE C7089,C8

igﬂ POKE 788,218:POKE C711,122:G0SUB 1

348 POSITION C16,C9:7? 'w
m:':nmn Ci8,c18:7 "RON
ﬁﬁ PQSITIOH c18, 11: 7 "HNEEEE

KILL=C1:LEVELP=C1
378 POSITIOK 27,C18:7 SKILL;"H";:FOR X
=Ci TO 188:NEXT X
388 IF PEEK(53279)<>C3 THEN 448
398 LEVELP-LEVELP+C1:LEVELP=LEVELP-C2%
C(LEVELP=C3) :POSITION Cii,C18:IF LEVELP
=C1 THEW 7 “OHE"'
408 SOUND C9®,C168,C8,C8:G05UB 1180
418 IF LEVELP=C2 THEN ? “"TWO";
428 IF LEVELP=C1 QND SKILL)>C12 THEN SK
ILL=C1:GOTO 378
438 GOSUB 120:G0O5UB_ 120
448 IF PEEK(53279)<)C5 THEN 498
450 SKILL=SKILL+C1:IF LEVELP=C1 THEN 5
KILL=SKILL-C1Z¥(SKILL=132
468 IF LEVELP=C2Z THEN SKILL=SKILL-30¥(
SKILL=31)
478 SOUND C@,28,C8,C8:GOSUB 118
488 GOTO 378
498 IF PEEK(53279)<)>C6 THEN 388
588 IF LEVELP=CZ THENM 548
518 LEVELD=(SKILL{C18) :LEVELM=SKILL-C3
¥INT C(SKILL-C1) /C3) :LEVELMA=C2-INT ( (5K
ILL-C1)/7C3)
528 IF WNOT LEVELD THEN LEVELWA=C®
538 GOTO 610
548 LEVELD=(SKILL{28) :LEVELM=SKILL-C3%*
INTCCSKILL-C1)/C3) : T=INT((SKILL-C1)/C3

)
EEEB%F T=CO OR T=C3 OR 7=C4 THEN LEVEL
5680 IF T=C1 OR T=C5 OR T=C6 THEN LEVEL

578 IF T=-CZ OR T=C7 OR T=C8 THEN LEVEL
588 IF T-C8B OR T=C5 OR T=C7 THEN LEVEL
598 IF T=C1 OR T7=C3 OR T=C8 THEN LEVEL
688 IF T=C2 OR T=C4 OR T=C6 THEN LEVEL
21g1§R°P“ICS 21:POKE C16,112:POKE 5377

628 LEVELM=80% (LEVELM=C2) +255% (LEVELM=
C3) :WIDTHACLEVELMWAMCA : WID THB=LEVEL WB*C
4:IF WIDTHA=C8 THEN WIDTHA-C12

638 IF WIDTHB=C3 THEN WIDTHB=C12

648 POKE C712,56:POKE C718,58:COLOR C3
tPOKE C789,C14

650 FOR H=C® 70 78 STEP C3I:PLOT X,C8:D
RAWTO H,45:NEXT K:FOR Y=C8 TO 45 STEP

CI:PLOTY Ci,Y:DRAWTO 77,Y:NEXT VY

668 SOUND CO,C11,C8,C8:FOR X=C1 TO C3:
NERT X:GO05UB 110:POKE C718,Z18:FOR K=C
1 TO S88:NEKT H

678 HS(C! C1)="8" :M5(442,442)=""0" N5 (C
2) M5 :O=INT (RND (CO)%390) 27 MS(a,a)="1

680 POKE 1536,LEVELM:POKE 1537,133:POK
E 1538,C1: SOUND C8,24,C4,CH6 1K= USR(3012
7, ADR (M$))

698 A=42%INT (RND (COI*C2) :COLOR CO:PLOT
C8,C1+A:PLOT 78,44-0: PLOT CO,C2+A:PLO
T 78 43-0:GOSUB 1180

788 M=112:POKE 1552,C1:POKE 1554,Cit+at
(4>C8) :POKE 1556, WIDTHA

718 POKE 1553,77:IF LEVELP=CZ THEN POK
E 1555,44-4- (A>CO) : POKE 1557,HIDTHB
720 FOR L=C@ TO C3I:POKE 53248+L,CO:NEX
T L:POKE 54279,M:POKE 559,46:POKE 623,

34:POKE 53277,C3:PMB-M¥256

738 POKE 53258,WIDTHA/C4:POKE 53259, MI

DTHB/C4




PAGE 160 THE A.N.A.L.O.G. COMPENDIUM VOL. 1

748 1= PHB*SIZ FOR L=T TO T+511:POKE L
CO:NEXT L:L= ﬂ*62+c2*(ﬁ)001 POKE T+L+18
,24:POKE T+L+19 24

758 L=84-0XC2+C2%(A=CA) : POKE THL+146,2
4:POKE TH+L+147,24

768 L-PMBHANC2+C2¥(AXCOB) +768+15-C4¥LEV
ELMA:FOR K=L TO L+C7+C8¥LEVELMWA:POKE X
» Z55 :NEKRT X

778 L-PMB+84-ARCZ+C2¥(H=CO) +896+15-C4*
LEVELMB:FOR X=L TO L+C7+C8*LEVELWB:POK
E R,255:NEXT X

788 POKE 53248,47

798 SOUND C9,C11,C8,C8:FOR X=C1 70O C3:
NEXT K:GOS5UB 110:POKE 784,C14:GOSUB 12
8:POKE 53258,47-WIDTHA

888 FOR H=Ci6 TO C8 STEP -C1:SOUND C8,
H,C8,C8:POKE 7086,C16-X:FOR Y=C1 TO C18
MEXKT Y:MEKT X:GOSUB 118:POKE 786,72
818 IF LEVELP{)C2 THEN 858

828 GOSUB 128:GOSUB 128:POKE 53249,199
:50UMD C8,C11,C8,C8:FOR X=C1 TO CI:NEX
T K:GOS5UB 118:POKE 785,C14:G605UB 128
830 POKE 53251,199-WIDTHB

848 FOR X=C16 TD C8 STEP -C1i:S5OUND C8,
H,C8,C8:POKE 787,C16-X:FOR Y=C1 TO c10
tMEXT Y:IMEXT X:GOSUB 118:POKE 787,24
858 FOR X=C1 TO 208:NEHY K:POKE 8712 c
14:FLASH=CS

868 IF LEVELD THEN POKE C710,144

878 ST=PEEK (C560) +256%PEEK (C561) +C4: PO
KE 5T+47,C2:POKE ST+48,65:POKE S5T+49,P
EEK (C568) : POKE 57+58, PEEK (C561)

888 X= USR(lS?l) SOLND c3i,cie,Cc8,C2

898 X=USR(29696)

988 IF FLASH{Z55 THEN 938

918 IF INT(RND(CB)*288) (3188 THEN 958
9%% ngE €C712,C14:FLASH=CO:50UND C2,C0
9I8 FLASH=FLASH+C5:S0UND C2,FLASH,CS8,C
gé:F FLASH=25S5 THEN SOUND C2,C8,C8,C8:
948 IF FLASH=25 THEN SETCOLOR C4,C9-C6
¥ (LEVELD=C®) ,CZ¥{LEVELD=C®)

3§B IF PEEK({1568) OR PEEK(1561) THEN 9

ggﬁ IF PEEK(1558) THEN SOUND C8,28,C8,
ggﬂ IF PEEK(1559) THEN SOUND C9,48,C38,

380 _FOR X=C1 TO CS:NEXT X:GOSUB 110:60
998 X-USR(1783) :SOUND C2,C8,C8,CH

1888 IF PEEK(1568) THEN POKE 53249,C0:
POKE 53251,€8

1810 IF PEEK(1561) THEN POKE 53248,C8:
POKE 53250,C0

1820 X-USR(QDRCRS)):FOR X=53248 T0 532
51:POKE X,CO:NEXT X:60T0 214

1830 REM X CONSTANTS_

1848 DATA 0,1,2,3,4, RE: LA g |
113,14, 16,128, 568, 551 769 ?19 71t 7i2
1858 REM % DLI ROUTINE

18608 DATA 72,169,14,141,10,212,141,23,
288,169,88, 104,64

1878 REM ¥ RATINBOW ROUTINE

1880 DATA 184,169,6,232,142,10,212,142
[24,288,205, 31,208,208,242,96

1896 REM * HEX DATA

1108 paTA ©,1,2,3,4,5,6,7,8,9,0,0,0,0,
8,0,8,10,11.12,13,14,15

1118 REM % TIMER ROUTINE

1128 DATA 6318A9Aa9655885CDA903655985CE
A93C8D22082A9068D2302684514CIA6BOBIACSF
E4490088514EE1FB6AD1FO6C98ADB324900
1138 DATA 8DIFBGEE20860D2086C98ADB23A9
808D2006EE2186AaD21086C906D01449808D2186
EE22064D2286C904DBB549988D 22060080
1148 DATA A204CB01FRBACHB4DOBBAI1AIICD
C81899FOBD1EA6491091CDCBCADBESACSFE4GS
AD6BE4BD2282AaD61E48D 236260

1158 REM % P/M-STICK ROUTINE

1160 DATA 68A2888D1EBGAEIER6A9889ID1686
9D 1806BD19668D1A06BD12068D1B86BD780240A
9903EE1B064048900ICE1BO6285B74AD1E
1178 DATA 86AABD10868D1AB6BD 12068018066
658409003FF14064090883CE 1086205874EE1EAG
AD1EA6CI62DOAC60A55885CBAS5985CCAD

1180 DATA 1A064A40184865CB85CBA98B65CC
85CC686ANNBDBERGAIBI186DBEAGIBED1AB68D
BEB6A90838D1DB6AD1BA6AZ2048A2ELDBGESD
1198 pDATA 83IDAGBBDICAGADIDBG4ABADICAG4SB
CADPEABDICA668186D1CA68D1ICA6686D1DAGED
1D0618ASCB6D1CA685CBASCCHD1DB6BSCC
1280 DATA AGAOBICBAEBENG4N4NN00OBOO24A0
FFCBCAEBFFDAFZCAO1DBA168090138ED1EAG6AS
ND1EB6ANB91206CD1B86DBO9B91086CD14
1210 DATA B86DDB168AD1EBG6AB288775AD 1086
DD10B6FAI1FE16860A418692D908BDOIBFD1486
900208AD1BB6DD1286FO52FEL1606902742
1226 DaTa 7DCBB1DBAFBDBOB72908272BD80B7I
9D082731890BCBDAB729D0272BDBO73I9D6B273ICA
DBDE189026A4202C001DNABFBDBA729D7ET72
1238 DATA BDBA73I9D7E731898BCBDBA7ZIDFE
71BDBB73IIDFE7Z2ESBER7FDODCI8ANAD1BA6ID12
8640148690 1006680D10B6EAGADA1BCI088
1248 DATA DAB4AEE1NBG6BCI4EDPBI4FELIBA660
C94EDAB4CELADGGACINODORAFELBAG6A686868
800886683087060DAAGDZ229BFCIBFFBF 78D
1258 DATA 8IN6ADBAD2291FCI1A108F78D0486
28857781CDC931DBDFA98088DOIN6ADB4ABLIB
908500192062776E0986ADB486C 9158885
1268 DATA ABG1B2062770EB%86ADBIBGCIV1T0
85008020627 70E8906ADBIA6CIVEBDBSNBI428
62774DB%86C900FB90ADB48680186D084086
1278 DATA 8DAARGADBIAGANA186DO3IA68DABB6
AS14FBFCA9008851449148DBBDZ2ADAAD229838D
GF86C900D0619ADB9062988FO19CEA4B6EE
1280 DATA OBA6286C77EEABAG6206C774CCE7H
ADBFB6C981D0822ADBIA629A4FB22EEB4B6EERD
O6EEPNBGEEOAPGEEBBAGZB6C77EENBBG20
1290 DATA 6C774CCE76ADBFB6CI02DB19ADBY
062982FB812CEBIBGEEBNB6206C77EEBANG206C
774CCE76ADB9062901FD97EEOIAREEBBAG
1388 DATA EEOBAGEEOBAGEEGABNGZB6C77EEGA
862086C7709188000BND2288577493191CD38ADB1
B6E9818D0186ADB2AGEYAAEDB286C900D8
1316 DaTA 88ADB1OB6COGADOBB16BADBADZICDAB
8690834CD9754CB8754D83868DB5864804D08486
N200BENGA6N204BEQASO062EOGO6EDBZDOBS
1328 DATA ADBGA648ADBS5B648CADBEB18686D
85868DP05686686D086868DA606688A186084866D
85068D85060DN60669008DB68618ADB786
1336 DATA 6DAS8685CDADABAG6DAGAGB8SCEAB
1A60B1CPCI93IBDBAIEESIBGE6BA55885CBAS5I8S
CCADBNN64N4N184865CB85CBA9BB65CLES
1340 DATA CC680ABABDAENGIBADBABGEDBERAG
ANEBAI3IFCAFBB6I86A604C96778DOEBGNAF0BBD
8C86ADOBA6NZ04002EOCAGEBB3IDBABBDAD
1356 DATA 86ADBCO648ADADBGABCADBEASDED
8668136D08DB68DBDB6686DACA68DBCA618A5CH
6D8DB6B5CBASCC6DBCO6B5CCADBABICBZD
1360 DATA BGEBGI1CBGO

CHECKSUM DATA
(See pgs. 7-10)

108 DATA 170,824,516,417,482,48,674,35

4,803,435,271,537,335,77.927.6820

250 DATA 232,612,562,820.582.532,611,4

31,113,568,211,363,497,995,287,7416

488 DAaTA 948,908,982,918,994,566,121,1

86,738,7,422,389,847,713,37,8768

558 DATA 838.848.858,856,857,833,496,5

31,266,652,915,829,358,519,627, 10275

700 pDATA 594,213,595,989,965,613,15,33

1,147,142,889,360,64,498,9083, 7258

858 pATA 420,48, 178,537,388, 345, 546,54

iﬁgg:pgﬁg 64,69,76,671,347,4915
53 64,263,7083,753,175,959,51

9,126 58,277,5%3,3%5,765,6613

1150 nora 39 474,783,648 ,869,749,454,5

68,775,720,445,152,388,589,6083,8176

§;gg DATA 561,372,328,695,672, 781,376,
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MANIAC!

32K Cassette or Disk
by Rick Messner

Over the past several years, many game programs
have been developed for the ATARI computers.
Unfortunately, most of these games cost from $30to
$40 apiece. Taking pity on those who, like myself,
cannot afford to buy all those great games, | pro-
grammed an arcade-style game called Maniac! This
fast-action Assembly language game is yours for the
price of a few hours of typing. You're going to like
this one!

The game.

Maniac! is set in a maze with eight levels. Each
level is filled with crazed robots. These robots were
once peaceful gardeners but became short-circuited
by pesticides, and are now trying to destroy anything
that moves with their missile-firing shovels. You are
dropped into the first level of this maze, equipped
only with your trusty .45 and ammunition. Your job
is to stop all the robots on each level.

At first, your task is not particularly difficult, but
as you enter the higher-numbered maze levels the job
gets harder and harder. That’s because the robots on
the higher-numbered maze levels have been around
longer and are covered with a protective layer of
earth and bullrushes.

To start.

At the beginning of this game there is a short in-
troduction (just to help you learn my name), and
then the machine asks you if you are going to have
a one or two-player game. Enter your choice. A light
grey maze-appears on your monitor screen, along
with a green figure representing you and three red
figures representing the robots. At the end of the
maze opposite from where you start is a door. Your
objective is to destroy all three robots and to run out
the exit door. If you do this, the computer automati-
cally advances you to the next level of the maze. If,
however, you exit without destroying all the robots,
you remain at your current level and must try again.

Movement.

The computer moves the robots in a one-person
game. In a two-person game, one player controls the
hunter, and the other player controls the robots.
Moving either the hunter or the robots is very
simple. Hold the joystick in the normal position and
push it in the direction you wish to move.

If a robot and the hunter collide, either one or
both is blown up. If either a robot or a hunter walks
into a wall, it will explode.

Earth and bulrushes.

Robots on the higher-numbered maze levels be-
come increasingly covered with a layer of earth and
bulrushes. This makes it rather hard for the hunter’s
.45 to hit one. To kill a robot, the hunter must shoot
it once for each level of the maze. Thus, on level six,
the hunter must shoot each robot six times before it
is destroyed.

2-player version.

In the two-player game, one person controls the
hunter, and the other person controls the robots.
The hunter is controlled by the joystick in port zero,
and the robots are moved by the joystick in port one.

To start, the person with the robots moves only
the leftmost robot. If it is killed, control switches to
the center robot. When that one is killed, control
moves to the rightmost robot.

As the player controlling the robots becomes
more skilled he may want to switch control from
robot to robot at will. This can be done by using one
of three keyboard keys. To make the joystick control
the leftmost robot, press the semi-colon key; to
make the joystick control the center robot, press the
plus sign key; to make the joystick control the right-
most robot, press the multiplication sign key.

Firing.

Both the hunter and the robot can fire in many

different directions. To rotate the arm — and the
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weapon — of either the hunter or the robot, do this:
press the joystick button and hold it down. While
the button is depressed, you may move the joystick
in any direction — this will cause the arm to rotate.
As soon as you let go of the red button, the weapon
will fire.

If you wish to fire without moving the direction of
the weapon, simply press and release the red button
on your joystick.

Scoring.

Points are awarded to the hunter but not to the
robots. The robots get their pleasure solely from
frustrating the hunter. Scoring is as follows: the
hunter gets ten points per level for each robot des-
troyed, with a 1,000-point bonus for making it
through all eight levels.

Typing the program.

Two program listings follow this article. Listing 1
is the main data and data checking routine, and will
create the cassette version of Maniac! Listing 2
should be added to Listing 1 for disk users.

Cassette instructions.

1. Type Listing 1 into your computer and check it
for typing errors by using C:CHECK.

2. Type RUN and press RETURN. The program
will check for errors in the DATA lines. If any error
messages are displayed, correct the lines indicated
and re-RUN the program until all errors are elimi-
nated.

3. When all the DATA statements are correct, the
program will ask you to "READY CASSETTE AND
PRESS RETURN" and the console will BEEP twice.
Place a cassette in your program recorder, press
RECORD and PLAY simultaneously, then press RE-
TURN. The computer will create a boot tape con-
taining the Maniac! game. Itisa good idea to CSAVE
the BASIC program at this time, just in case you
want to use it again later,

4. To play Maniac!, remove any cartridges from
your system. Place the Maniac! boot tape in your
program recorder, rewind it to the beginning and
press PLAY. Turn the computer’s power OFF, then
turn it ON while pressing START. The computer
will BEEP. Press RETURN and the game will load

and run automatically.

Disk instructions.

1. Type Listing 1 into your computer and check it
for typing errors with D:CHECK. After correcting
any typing errors, enter the lines with Listing 2.
These lines will merge with Listing 1 in order to
create a Maniac! disk version maker program.

2. Type RUN and press RETURN. The program
will check for any errors in the DATA statements
and will display a message if any errors are found.
Correct any DATA lines that are in error and re-
RUN the program until all errors are corrected.

3. When the computer has made sure there are no
errors in the DATA lines, it will ask “INSERT DISK
WITH DOS, PRESS RETURN.” Place a disk with
DOS in drive 1 and press RETURN. The program
will create an AUTORUN.SYS file containing the
Maniac! game. When the READY prompt appears,
the program is finished. It is a good idea to SAVE the
Maniac! BASIC program just in case you need it
later.

4. To play Maniac!, place the disk containing the
AUTORUN.SYS file in drive 1. Remove any car-
tridges and turn the computer’s power OFF, then
ON. The Maniac! game will automatically load and
start. O

;g REH MONIAC CASSETTE MAKER PROGRAM
30 CLR :DIM KS5(I984):0=0:LINE=4990:RES
TORE 5006

46 P-0

ga LINEZLINE+18:? “CHECKING LINE ";:LIN

60 FOR I=1 T0 16

70 0=0+1

86 TRAP 146:READ J:IF I=1 THEN IF LINE
OPEEK(183) +PEEK (184) %256 THEN 27 “LINE
“sLINE;" MISSING''":END

98 IF J=999 THEN 150

188 XS5 (Q)=CHRS (J)

118 P=P+J)

128 MEXT I

136 TRAP 140:READ J:IF P=.) THEW 48

148 2 “ERROR IN LINE ";LINE:STOP

158 ? “READY CASSETTE AND PRESS RETURN
“.O0PEN $1,8,0,"C:"

160 7 8185

178 CLOSE #1

5866 DATA 6,31,0,64,35,64,169,60,141,2
211,169,119,141,231,2,1439

5010 DaTa 133,14,169,79,141,232,2,133,
15,169,38,133.10.169.64, 133.1634

5828 DATA 11,24,96,96,83,58,32,28,76,3
2,55,72,162,255,141,38,1251

5030 DaTa 208,232,224,4,240,246,142,18
4,79,169,2,141,187,79,32,148,2317

5040 DaTA 75,172,185,79,185,232,76,133
,176,133,180, 185, 233,76,133,177,2438
5050 DaTa 133,181,189,127,79,24,2681,3,
176,18,32,216,64,32,184,65,1718

5060 DATA 32,38,68,32,173,76,32,223,68
32,17,71,189,159,79,201, 1484

5870 DATL @,248,6.32.168.78,32,179,69,
32,108,65,169,11,24,237,1382

5688 DATA 191,79, 141,188,79,169,2,141,
19@,79,32,189,75,173,188,79,1995

5096 DaTa 141,181,79,32,61,65,32,253,7
3,32,178,64,32,188,71,32,15086

51606 baTa 248,71,173,127,79,201,7,248,
3,76,49,64,32.127,72.76,1645

5118 DATA 44,64,173,252,2,141,0,184,17
2,200,79,2681,1,268,1,96,1739

5120 bava 173,252,2,2081,7,7408,46,72081,6
,240,34,201,2,240,22,76, 1943

5138 DaTa 258,64,189,135,79,24, 333,47,
157,173,79,189,1%9,79,24,23%,28

5148 DATA 16,157,177,79,96,169,1,141,1
95,79,76,258,64,169,2,141,1812

51508 DaTa 195,79,76,250,64,169,3,141,1
95,79,172,195,79,185,127,79,2088

5168 DaThA 24,201,2,176,1,96,173,287,79
,24,201,8,176,5,169,2,1536

5178 paTa 141,207,7%,%66,287,79,173,20
7,79,201,1,240,1,96,169,8,2886

5189 onrn 141, 297 79,168,1,185,127,79,

201,2,144,7,2080,152,201,1910
3 6 DT 4,%0 6 24%2,96,140,195,79,169,
255,141,252.,2,96,142,182,79,2282
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5200 DATA 148,183,79,162,255,232,236,1

81,79,248,11,168,255,200,152.281.2766

5210 DaTa 255,288,250,76.69,65,174,182

,79,172,183,79,96,142,182,79,2291

5220 vaTa 162,255,232,236.181,79,208,2

sa,174,182,79,96,189,127,79,24,2553

5238 DATA 201,2,176,1,96,24,201,7,144,

1,396,24,1085,10,141,187,1416

5248 DATA 79,169,15,141, 184,79,32, 148,

75,173,185,79,24.189, 238 1758

5258 DATA 133,178,173, 136 6,139,231,7

6,133,179,165,176,24,125,1393.79, 2185

5260 DATA 133,176,165,177,105,0,133,17

7,168,8,177,178,145,176,208, 152, 2254

5278 DATA 201,15,288,246,254,127,793,96

,189,131,79,281,1,208,1,96,2132

5280 DATA 224,8,248,14,236.195,79,248,

3,76,216,65,173,121,2,76,1968

5290 DATA 38,67,189,128,2,76,38,67,169

,1,157,131,79,173,191,79,1577

5308 DATA 141.187,79,169,16,141,184,79

,32,148,75,173,10.,210,24.205,1867

5318 paTa 185,79,144,1,96,183,139,79,2

4,285,139,79,144.50,24,23%,1810

5320 bpava 1,%24,265,139.73,176,35,169,1

5,141,114,3.189,135,79,24.,1528

5338 DaTA 205,135,79,144,15,24,285,135

,79,176,3,76,38,67,32,163,1576

5340 onra 66 75 33 67,32,224,66,76,38,

67,32 66 1853

5358 6&76 xi 11 66,76,9,66,189,173,79
,133,85,189,177,79,24,23%,1726

53608 pATA 0.133.84,32.36,78,168,08,177,

178,201,8,208,29,238,85,1623

5378 paATA 32,36,78,173,181, 79,201,0,20

8,17,198,85,198,85,32, 36,1631

5380 pATA 70,173,181,79, 201 8,208,3,16

9,14,96,169,15,96,189,173, 1836

5390 pATA 79,133,85,189,177,79,24,105,

17,133,84,32.36,78,160,0,1403

5408 DATA 177,178,201,0,208,229,238,85

,32,36,70,173.181.,79,281,8, 2088

5419 DATA 288.217,238,85,230,85,32,36,

76,173,181,79,201,8,208,283,2238

5420 DATA 169,13,96,189,173.79,133,85,

189,177,79,13%,84,32,36.70,1737

5438 DATA 169,16,141,181,79,168,08,148,

183,79,160,8,177,178.,201.8, 1864

5440 DATA 208,94,165,178,24,189,193,79

,133,178,165,179,105,8,133,179,2122

54508 DATA 172,183,79,208,152,285,181,7

9,2088,221,173,114,3,41,11,96,2118

5460 DATA 189.173.79,24,105,8,133,85,1

89,177,79,133,84,32,36,70,1596

5470 DATA 169,16,141,181,79,168,8,148,

183,79,1608,8,177,178,201.8, 1864

5480 DATA 288,30,165,178,24,109,193,79

,133,178,165,179,105,8,133,179, 2858

5430 DATA 172,18%,79.2008,152,285,181,7

9,208,221,173,114,3,41,7.96,2114

55008 DATA 173.114.3.41.15,96,2081,14,24

8,29,2081,6,248,59,201,7,1648

5518 DATA 248,33,281,5,248,65,201,13,2

46,19,201,9,240,71,2081,11, 1998

5528 DatTa 248,28,201,18,248,77,96,32,2

22,67,76,161,67,32,0.68, 1617

5538 DATA 76,161,67,169.1,157,127,79,2

54,135,79,76,161.67,169.8,1778

5548 DATA 157,127,79,222,135,79,76,161
,67,32,222,67,254,135,79,169,2861

5558 pATA 1,157,127,79,76,161,67,32,8,

68,254,135,79,169,1,157,1563

5568 DpaTa 127,79,76,161.67,32,08,68,222
,135,79,169,0,157,127,79,1578

5570 DATA 76,161,67,32,222,67,222,135,

79,169,8,157,127,79,76,161,1838

3580 DATA 67,32,183,67,189,135,79,157,

8,2088,189,119,79,281,1.248,1952

5594 DATA 6,169,1,157,119,79,96,169,8,

157,119,79,96,189. 135,79, 1658

56808 DATA 24,281,288,176.6,24,201,48,1

44,14,96,169,288,157,135.79,1898

5610 DATA 224,8,288,3,76,228,74,96,169
,48,157,135,79,96,189,139,1921

5628 DATA 79,24,2081,13,144,25,222,139,

79,24,105,16,141,181,79, 188, 1660

5638 DATA 139,79,177.,176,136,145,176,2

08,2008,152,2085,181,79,2088,243,96,2592

56408 DATA 189,139,79,24,281,96,176,29,
24,105,16,168,177,176,208,145, 1944
5658 DATA 176, 136,136,189,139,79,24,23
3,3,141,181,79,152,285,181,79,2133
5660 DATA 2883,234,254,139,79,96,189,13
1,79,201,1,248,1,96,224,8.,2172

5670 DATA 2408,57,236,195,79,248,46,169
,8,157,131,79.189,139,79.24.20868

5680 DATA 233.14,24,2085,139.79,176,14,
24,185,22,285,139,79, 144,12, 1614

5690 pAaTA 169,1,157,123,79, 96 169,0,15
7,12%,79,96, 169 Z 7 157 123 17

57808 DATA 79,96,76,110, 63, 173 121,2,76
,110,68,189, 120 2, 201 5 497

5710 DaTn 281,6,248,62, 291 10,240,25,2
81,7,248,65,201,11,240,28,1978

5728 Dava 201,5,248,68,2081,9,240,31,28
1,14,240,71,201,13,240,73,2048

5738 DavA 96,169,8,157,123,79,169,0,15
7,127,79,96,169,1,157,123,17082

5748 DATA 79,169,8,157,127,79,96,169,2
,157,123,79,169,8,157,127, 1698

5750 DATA 79,96.169,8,157, 123,79,169,1
157,127,779, 95 169 1 157,1

5768 DﬂTd 123 ?9 169 1,157, 127 792,96,1
69,2,157,123,79,169,1,157,1688"

5778 DaTA 127,79,96,169,8,157,123,79,9
6,169,2,157,123,79,96,224,1776

57808 DaTa 8,248,38,236,195,79,248,27,1
73,191,79,141,187,79,169,18,2084

5756 DATA 141,184,79,32,148,75,173, 16,
218,24 ,205,185,79,144,1,96,1786

5880 DATA 76,30,69,173, 133 2,76,12,69,
189,132,2, 201 a, 248 88,1412

5810 pDaTa 189,131,79,2081,1 240,7,95,16
9,1,157,131,79,96., 189,159,192

5329 Dﬁlﬁ ?3 281 B 243 1,96, 169,1,141,
196,79,169,8,157,131,79,1739

5830 DATA 189,127,79,281,1,240,8,1i69,7
54,157,151, ?9 76,68,69,169, 2637

5840 oara ,157,151.79.189 123,79,201,
a, 1,1,248,1%,261,18

8550 bata" 2. 249 17,96,169,255,157, 155,
79,76,185,69,169,8,157,155, 1901

5860 DATA 79,76,185,69,169,1,157,155,7
9,169,35,157,159,79,189, 127, 1885

5870 DATA 79.141.187,79.169.3,141,184,
79,32,148,75,173,185,79.,24,1778

5880 DATA 125,12%,79.141,184,79,169,2,
141,187,79,32,148,75,173,185,1922

5898 pDaTA 79,168,185,241,77,24,125,135
,79,157,143,79,185,242,77,24,2028

5908 DATA 125,139,79,157,147,79,188,14
7,79,189,118,78,25,128,185, 153, 1928
5918 DATA 128,185,96,222,159,79,188,14
7,79,189,118, 78,89, 128, 185,153, 2855
5928 DaTa 128,185,152,24,125,155,79,15
7,147,79,189,159,79,2061,08,240,2019
5938 DATA 74.,189,143,79.24,125,151,79,
157,143,79,24,233,47.133%,85,1765

5940 DaATaA 189,147,79,24,233,16,13%,84,
32,36,78,173,181,79,24,2081, 1781

5958 DaTa @,288,31,230.85,32,36,708,173
,181,79,201.8,208,19,188,1741

5968 DaTa 147,79,189.118,78,25,128,185
,153,128,185,189.143.79,157.4,1819

5978 DpATA 288,96.169.8,157,159,79, 157,
4,2088,96,169,0,157,143,79,1881

5380 DATA 157,4,288,96,140,183,79,165,
84,141,187,79.173,193,79,141,21089

5998 DATA 184,79,32,148,75,165,85,141,
188,79,169,4,141,190,79.32. 1791

6088 DATA 189,75,173.185,79,24,189,188
,79,141,185,79,173,186,79,101, 2045
6818 pata 89,133,179,173,185,79, 24,181
,88,133,178,165,179,185,0,133, 1944
5520 DﬁTﬂ 179 150 8,177,178,141,181,79
,172,183,79,96,189,143,79,24,2060

6830 DATA 281,208,176,19,24,201,44,144
,27,189,147,79,24,201,112,176,1972
6840 DATA 32,24,201,13,144,33.96,169,1
,157,159,79,169,268,157,143,1785

6858 DavTa 79, 76,121,70,169,1,157,159,7
9,169,44,157,143,79.76,121, 1708

6660 DATA 70,169.1,157,159.79,96,169,1
,157,159,79,96,189,127.79,1787

6870 DQTQ 141,18‘,79,169,3,141,187,?9-
32,148,75,173,185,79,24, 125, 1824
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6080 DATA 123,79,141,181,79,189,119,79

,141,184,79,169,6,141,187,79,1976

6098 DATA 32,148,75,173,185,79,24,189,

181,79,141,187,79,169,15,141,1817

6188 DATA 184,79,32,148,75,173,185,79,

24,1089,230,76,133,178,173,186, 2064

6118 DATA 79,189,231,76,133,179,165,18

8,24,125,139,79,133,188,165,181,2178

6126 DATA 185,8,133.181.168,8,177,178,

145,186,200,152,281,15,208,246,2281

61308 pATa 96,189,4,288,24,201,8,288,73

,189,12,208,24,201,8, 208, 1845

6140 Data 65,160,8,142,181,79,152,24,2

85,181,79,248,39,189,135,79,1958

6150 DATA 24,217,143,79,176,30,24,185,

8,24,217,143,79,144,21,189,1623

6160 DaTA 133,79,24.217,147,79,176,12,

24,165,15,24,217,147,79,144,1628

6178 pata 3,76,98,71,208,152,24,201,4,

288,280,96,169,1,157,159,1819

6180 paTa 79,96,222,163,79,169,1,153,1

59,79,189,163,79,724,281.8, 1856

6190 DaTa 240.1,96,169,1,141,197,79,16

9,2,157,127,79,152,261.0. 1811

6288 DATA 240,9,138,281,0,2408,31,286,1

94,79,96,173,191,79,141,184,2282

6218 DATA 79.169,108,141.187,79,32,148,

75,173,185,79,141,181,79,32,1790

6228 DATA 159,73,2086,194,79,96,286,192

,79,173,192,79,261,0,240,1,2178

6230 DATA 96,76,83,74,173,196,79,261,2

,248,19,201,0,240,48,169,1897

6240 DaTa 2,141,196,79,160,0,140,198,7

9,169,175,141,1,218,172,198,20861

6250 DATA 79,280,140,8,210,200,140,0,2

10,200,140,0,210,200, 146,0, 2069

62608 DATA 210,200,148,0,216,152,24,72081

,248,176,4,148,198,79,96,169,2239

6278 DATA ©,141,196,79,141,1,218,96,14

6,183,79,173,197,79,261,8,1916

6288 DATA 2408,41,281,2,246,15,169,2,14

1,197,79,169,143,141,3,2160,1993

6290 DATA 169,8,141,199,79,172,199,79,

148,2,218,200,1408,2,218,152,2094

6388 DATa 261,246,176,7,1408,199,79,172

,183,79,96,169,0,141,197,79.,2158

6318 DaTa 141,3,2108,172,183,79,96,169,

7,141,181,79,32,82,73,169,1817

63208 DATA 46,141,47,2,169,3,141,29,288

,169,2080,141,192,2,169,56, 1715

gxiggogr?‘iaiégsséz,141,194ig§141,195,
79,141,196

6340 bafa 75,169,164,141,7,217,160,1,1

40,191,79,169,3,141,192,79,1867

6350 DATA 169,16,162,08,157,167,79,232,

224,6,208,248,32.43,74,163, 1986

6368 DATA ©,141,1,216,141,08,218,141,3,

210,141,2,210,141,287,79,1837

6370 pDaTa 173,191,79,24,201,8,176,21,1

68,185,110,79,141,196,2,169, 1923

6388 DATA ©,141,198,2,141,197,79,141,1

96,79,32,114,73,172,191,79,1835

6390 DATA 148,184,79,169,4,141,187,79,

32,148,75,169.3,141,194,79,1824

6460 DATA 173,2088,79,261,2,246,8,169,4

,141,195,79,76,217,72,169,2825

6418 DATA 1,141,195,79,169,2,141,252,2

,169,40,141,193,79,173.,185,1962

6428 DATA 79,24,233,3,168,24,185,4,141

,181,79,162,8,185,46,78,1512

64306 pata 157.6,268,157.135,79,185,78,

78,157,139,79.,173,191,79,157,2852

6440 DATA 163,79,169,08,157,131,79,157,

143,79,157,159,79,200,232,152,2136

64508 DATA 205,181,79,208,216,169,1,141

,163,79,1668,08,169,6,153,128,2852

6460 DATA 185,153,0,186,153,128,1086,15

3,8,187,153,128,187,200,152,261,1952

6478 DATA 128,208,233,169,1,141,123,79

,141,124,79,141,125,79,141,126,20638

6480 DATA 79,169,1,141,127,79,169,8,14

1,128,79,141.129,79,141,130,1733

6490 DATA 79.96,169.3,141,114,3,169,36

,141,116,3,169,64,141,117,1561

6588 DATA 3,169,28,141,122,3,173,181,7

9,141,123,3,162,48,32,86, 1494

6518 DATA 228,96,168,0,185,253,77,24,2

01,255,240 ,34,133,85,208,185,2356

9
1
6
1

6528 DATA 253,77,133,84,169,85,32,221,
75,280,185,253,77,133,85,200,2262

6538 DATa 185,253,77,133,84,169,85,32,
2,76,2008,76,116,73%,96,142,1799

6540 DATA 182,79,162,0,160,0,185,167,7
9,24,1085,1,9,16,153,167,1489

6550 DATA 79,261,26,288,11,169,16,153,
167,79,200,157,201,6,208,238,2106

6560 DATA 232,24,236,181,79,2088,221,17
4,182,79,32,266,73,96,160,86,2269

6570 DATA 173,48,2,133,1808,173,49,2,13
3,181,177,180,24,105,7,133,17680

6580 DaTa 178,200,177,186,133,179,142,
182,79,162,5,168,8,189,167,79,2212
6590 DATA 145,178,2608,282,152,201,6,20
8,244,174,182.79,96,160,86,173,2486
6600 DATA 48,2,133,180,173.49,2,133,18
1,177,180,24,185,45,133,178,1743

6618 DATA 200,177,1806,133,179,160,08,16
9,65,145,178,206,152,201,16,2408,2389
6628 DATA 5,285,192,79,288,241,169,08,1
45,178,96,1608,86,173,48,2,1987

6638 DATA 133,186,173,49,2,133,181,177
,180,133,178,200,177,180,133,179,2388
6640 DATA 160,0,185,118,78,2081,255,240
,9,24,233,31,145,178,260,76,2133

6658 DATA 66,74,96,32,194,76,169,8,141
,181,79,32,82,73,169,0,1464

6660 DATA 141,198,2,178,157,08,208,157,
4,2088,157,1,216,157,8,210,1980

6678 DaTa 232,224,4,2088,239,168,0, 185,
37,79,24,281,255,246,9,24,2121

6680 DATA 233,31,145,88,200,76,119,74,
168,12,162,8,189,167,79, 145, 1888

6698 DATA 88,136,232,224,6,208,245,32,
184,74,1608,30,162,8,189,201,2171

6700 DATA 79,145,88,136,232,224,6,208,
245,169,255,141,252,2,173,252,2687
6716 DaTa 2,281,255,240,249,76,38,64,1
60,5,185,167,79,24,233,0,1978

6728 DATA 24,217,201,79,176,15,24,185,
1,217,261,79,144.6,136,152,1777

6738 DATA 281,255,208,238,96,160,0,185
,167,79,153,281,79,208,152,201,2567
6740 DATA 6,2088,244,96,162,0,169,08,157
,4,2088,157,0,208,157,0,1776

67568 DATA 210,157,1,216,232,224,4,208,
239,32,54,75,173,194,79,24,2116

6760 DATA 201,8,288,3,238,191,79,173,1
91,79,24,201,8,144,33,169, 1942

6776 DATA 1,141,191,79,160,0,169,260,1
41,181,79,140,183,79,32,159,1935

6780 pATA 73,172,183.79,2606,148,183,79
,152,201,5,208,241,238,192,79,2425
6796 DATA 32,127,72,76,44,64,169,175,1
41,1,210,162,0,165,88,133,1659

6880 DATA 178,165,89,133,179,32,86,75,
232,224,16,20868,246,169,8.141,2167

6816 DaTa 1,216,141,8,218,96,142,182,7
9,162,8,32,126,75,165,178,1799

6828 DATA 24,169,153,75,133,i78,i65,17
9,185,08,133,179,238,199,79,173,2166
6838 DATA 199,79,141,8,210,232,224,79,
2088,225,174,182,75,96,168,6,2248

6840 DATA 177,178,24,42,145,178,177,17
8,24,42,145,178,208,152, 285,193, 2238
6858 paTa 79,208,237,96.169,0,141,185,
79,141,186,79,142,182,79,162,2165

6868 DATA 8,18,46,186,79,14,187,79, 144
,9,24,189,184,79,144,3,1385

6878 DaTa 238,186,79,202,2088,235,141,1
85,79,174,182,79,96,142,182,79,2487
6880 DaTA 169.8,162.8,14,188,79,42,285
,198,79,144,6,237,196.79,1792

6898 pDATA 238,188,79,262,208,238,141,1
89,79,174,182,79,96,141,181,79,24%4
6960 DATA 147,182,79,148,183,79,169,11
,141,114,3,169,8,141,1728,3,1676

6918 DATA 141,121,3,162,48,173,181,79,
32,86,228,174,182,79,172,183,2044

69268 DATA 79,96,141,251,2,142,182,79,1
40,183,79,169,17,141,114,3,1818

6930 DATA 162.48.32,86,228.174,182,79,
172,183,79,96.32.194,76,169,1992

6940 paTa 2,141,181,79,32,82,73,169,8,
141,198,2,165,88,24,105, 1482

6958 paTa 61,133,178,165,89,105,0,133,
179,160,0,185,163, 78,201,255, 2885
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65960 DATA 240,9,24,233,31,145,178,208,

76,59,76,32,205,76,32,205,1821

6970 DATA 76,32,205,76,32,205,76,32,20

5,76,169,255, 141, 181,79,32,1872

6980 DATA 61,65,32,61,65,32,61,65,32,6

1,65,32,61,65,32,61,851

6398 DATA 65,32,194.76,169,2,141,181,7

9,32,82,73,169,8,141,198, 1634

7888 pata 2,165,88,24,105,40,133,178,1

65,89,133,179,168,8,185,218, 1864

7010 DATA 78,281,255,240,9,24,233,31,1

45,178,280,76,142,76,32,194,2114

7828 DATA 76,169,255,141,252,2,173,252

,2,24,201,30.240,14,24,201, 2856

7038 Dava 31,240.3,76,166,76,169,1,141

,208,79,96,169,2,141,208,1794

7e40 bata 79,96,169,12,141,114,3, 162,4
32,86,228,96,169,1,141,157

635’ oata 196,79,3%2,180, 71, 159 2,141,1

81,79,32,61,65,173,196,79,17

70860 DaTa 201,6,2088,238,96, 51 242, 76,0

,1086,128,106,8,107,128,187,179

7878 DAaTA 128,185 149,92,75,44,28,12,1

2,12,12,12,4,4,4,4,689

70680 DATA 12,12,28,12,204,124,12,12,12
,12,12,4,4,4,4,12,480

7896 pATA 12,28,12,12,28,1088,204,12,12
,12,4,4,4,4,12,49,517

7100 DATA 58,58,52,56,48,48,48,48,48,3
2,32,32,32,48,48,56,736

7118’ 0onTa 48,51,62,48,48,48,48,48,32,3
2,32,32,48,48,56,48,729

7128 DaTa 48,56,54,51,48,48,48,32,32,3
2,32,48,140,92,76,44,881

7138 pata 28,12,12,12,12,12,10,18,9,9,
27,12,28,12,284,124,533

7140 DATA 12,12,12,12,12,10,10,9,9,27,
12,28,12,12,28,188, 325

7150 DATA 204,12, 12 12,10,10,9,9,27.,49
,58,508,52,56,48,48,666

7168 DATA 48,48,48,80,80,144,144,216,4
8,56,48,51,62,48,48,48,1217

7170’ pata 48,48,80,68,144,144,216,48,5
6,48,48,56,54,51,48,48,1217

7180 paTn 48,80,808,144,144,216,128,4,2
,8,64,08,10,128,4,32,1892

7198 paTA 2,4,8,4,0,2,1,4,0,128,0,5,80,
2,8,64,224

72808 paTA 1,2,4,2,0,2,8,0,06,0,2,0,1,8,
128,08,142

7218 paTh ©,1,2,1,08,8,0,0,8,1,0,0,8,0,

8,8,5
7228 pDATHA 0,0,8,0,0,0,0,0,0,0,0,0,0,0,

8,8,0

7238 pATH 0,0,0,0,3,0,6,7,6,7,3,7,6,8,
8,159,198

72408 DATA ©,159,0,159,28,159,52,159, 7

,159,78,98,73,0,78,08,1187

7250 DATA 59,0,30,0,0,40,0,408,40,40,40
,88,408,1108,78,116,698

7260 DATA 64,160,0,100,40,100,40,130,4
8,255,192,48,12,3,51,75,12580

72706 DATA 112,176,51,96,1608,192,51,58,
128,192,51,72,120,128,51,51, 1689

7288 DATA 91,154,51,112,168,192,51,51,
136,192,51,24,50,72,50,32,1469

7296 DaTa 38,38,58, 54 64,?2,50,12,64,5
6,50,18,69,64,58,18

7380 DATA 18,18,586, 58 ?2 48,50,24,72,5
8,58,24,24,69,3,12, 6542

7318 DATA 48,192,1,2,4,8,83,67,79,82,6
9,58,32,‘8,48,43,859

7328 DaATA 48,48,48 32 32,32,32,32,32,3

32,32,32,32,32,32,568

2135 ata"%2,%2.5%2 iz 32,32,32,32,32,3
2, 32 32 32,32,77,69,594

7330 pata 78,58,255.,32,32,32,32,32,77,
65,78,73,65,67,33,32,1041

7350 DATA 32,32,32,32, 32, 32,32,32,32,3
232,232,332, 32 66 89 68

7368 DaTa 32,32,32,32, 32 32,32,32,32,3
2,32,32,32,82,73,67,638

7370 vata 75,32,77,69,83,83,78,69,82,2
55,80,82,69,83,83,32,1332

7388 DATA 49,32,79,82,32,58,32,32,32,3
2,32,32,32,32,32,32,644

7390 DﬁTd 32 32 32 32 32,32,32,32,32,3
2,32,32,32,32,32,32,5i2

7400 DpATA 32,32,49,32,45,32,79,78,69,3
2,80,76,65,89,69,82,941

7418 pATA 32,32,32,32,32,32,50,32,45,3
2,84,87,79,32,80,76,789

74286 DpaTa 65,89,69,82,255,83,67,72,82,
69,58,32,32,32,32,32,1158

7438 DATA 32,32,32,32 72,73,45,83,67,7
9,82,69,58,32,32,32,852

7440 DOTon 32,32,32,32,32,32,32,32,32,3
2,32,32,32,32,32,32,512

7450 Datan 32,3%32,32,32,80,82,69,83,83,3
2,65,78,89, 32 75,69,965

7468 paTa 89,32,84,?9 32,67,79,78,84,7
3;78:85,69,255,9,6,1190

7478 DATA 52,101,199,167,54,162,176,52
,49,155,138,27,59,59,1,49,156080

7486 DATA 999

f-l'l
e

CHECKSUM DATA
(See pgs. 7-10)

18 DaTA 48,253,903,981,241,241,100,417
,542,151,331,734,603,587,73,6125

168 DATA 388,656,680,489,744,369,665,2
1i6,2087,936,618,222,898,866,848,8714
5130 DATA 424,93,577,899,2%,198,526,81
8,418,894,649,567,704,616,248, 7646
5280 DATA 19@,256,378,280.65,154,421,1
80,888,242,90,244.,229,455,274,42580
5430 DATA 238,844,343,169,242,846,524,
838,928,916,142,418, 964,255,269, 7936
5588 DATA 284,314,537,80,500,883,612,5
68,33,580,464,87,964,925,943,7774

5730 DaTa 88,132,305,138,145,571,261,8
88,121,957,347,144,295,627,348,5367
5888 DATA 404,413,926,899,574,585,247,
168,595,123, 408,344,612,567,385, 7250
6830 DATA 514,524,278,170,560,441,4186,
579,717,738,173,553,258,585,233,6645
6180 pATAa 128,208,443,558,265,261,492,
58,314,27,2081,453.572.88,6,4066

6330 DATA 244,261,291,114,575,265,312,
69,287,894,405,571,488,561,789,6126
6488 DATA 519,36,227,324,341,104,961,3
33,406,193,575,827,528,658,90,6114
6630 DATA 863,474,881,994,960,536,477,
549,241,257,779,745,233,41,519,8463
6780 pDaTh 563,46,358,19,870,539,714,45
1,803,935,227,950,229,356,281, 7341
6930 DATA 588,949,388,997,270,654,265,
490,491,149,156,227,37,234,309,6188
7080 DATA 29,48.626.632,407,484,227,39
8,779,780,383,42,776,6069,590,6802

7230 DATA 864.492,66,835,550,20,651,34
3,368,541,559.547.555,576,677, 7636
7380 DATA 577,520,698,637,616,653,518,
781,711,74,900,6597

32K Disk revision.

18 REM MANIAC 32K DISK CHANGES

158 ? "INSERT DISK WITH DOS, PRESS RET
URN'; :DIM INS(1):INPUT INS:OPEN #1,8,0
,"D:AUTORLN.S5Y5"

5880 DATA 255,255,6,64,127,79,169,608,1
41,2,211,169, 113, 141 231,2,2031

7480 DQTG 19,9, 11 a, 33 64 224,2,225,12,
38,64,0,0,0,8,6?3

7498 paTa 999
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HARVEY WALLBANGER

16K Cassette 24K Disk

by Charles Bachand

Machine language games are the wave of the
future. They are the games that attract you with their
graphics, their speed, and their playability. They are
also the games that sell! Since it is inherently more
difficult to write games in machine language, and
since the author of a machine language game has a lot
of his time invested in it, it is understandable that he
would rather sell it than give it away. Cold cash

usually speaks loudly. Personally, I prefer the fame.

So, for your enjoyment, here is Harvey
Wallbanger with the full machine language source
listing for the programers out there who like to
modify games.

Here is a very quick description of the game:
Harvey Wallbanger is situated in the middle of a
closed-in room. He may move freely within the
room (that part of the screen within the four walls)
but the room is constantly getting smaller (the walls
are moving in on our rabbit friend.) Harvey is
allowed to touch the left and right hand walls, but he
will be killed if flattened by these two walls. He is
under no circumstances allowed to touch the top and
bottom walls, for they are highly electrified.

All is not lost for Harvey, however. He does have
his patented “Wallbanger Gun” to shoot at the
walls and make them move away. His only problem
is that the speed of the moving walls constantly
increases with time. Numbers will appear on the
screen that Harvey may collect. These numbers will
be added to his score. The faster you collect the
numbers, the bigger the final score. The numbers
may not be within the confines of the now-receding
wall and this will necessitate that Harvey shoot back
a wall to access the numbers. Also, Harvey cannot
shoot the numbers as this will kill off that particular
number and generate a new one someplace else.

As you read the Assembler listing for the game
you will notice that there are no line numbers in the
source code. This is due to the fact that [ am using the

ATARI Macro Assembler package.

There are two BASIC programs before the
machine language listing of Harvey Wallbanger. The
first is a disk file maker program to get the game up
and running faster than typing in the Assembler
source listing. The second BASIC listing contains
modifications to the first to make a cassette bootable
machine language tape for the cassette-bound crowd.

To make a disk version of Harvey Wallbanger, you
need a formatted disk with a version of DOS Il on it.
Load the disk maker program into the computer’s
RAM but do not run the program. Next, insert a
formatted disk containing DOS 1I into the disk
drive. Run the program. The computer will print out
the line numbers of the DATA statements that the
program is reading. These numbers start at 1000 and
end at 2000 with increments of 10. After reading line
2000 the disk drive will turn on and an AUTORUN-
.SYS' File will be written out to the disk. To play the
game, simply remove all the cartridges and reboot
with this new disk.

To make a cassette version of this program
requires a slightly different procedure. After the disk
version of the program is in memory, add the
changes for the cassette maker program and run it.
The program will read through all the data and then
the computer will beep twice. At this time insert a
blank cassette tape in the program recorder and set it
up for record by pressing the record and play
buttons on the recorder. We now hit the return key
as if we were doing a CSAVE and wait. The
computer is now recording the machine language
program onto the cassette tape. Once it is through
you can boot the program by rewinding the tape,
powering down the computer, and turning on the
computer while holding down the start key. The
computer will beep once, press play on the recorder,
and press return on the computer. The program will
load from the cassette and run automatically. O

—
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Basic listing.

188 REM HARVEY WALLBANGER
118 REM DISK MAKER PROGRAM

REM
138 DIM PROGS (1688) :PNTR-1
148 LINE=998:TRAP 228
158 LINE-LINE+18:FOR COUNT=1 TO 15
168 READ BYTE: PROGS (PNTR) =CHRS (BYTE)
178 PNTR=PNTR+1:TOTAL-TOTAL+BYTE
188 NEXT COUNT:? "LINE:";LINE
198 READ CHECKSUM
280 IF CHECKSUM=TOTAL THEN 150
218 ? "BAD CHECKSLUM: LINE *"';LINE:S5TOP
228 IF PEEK(195)=6 THEN 248
238 ? "BAD DATA: LINE ";LINE:STOP
240 OPEN 2#1,8,0,"D:AUTORUN.SYS"
258 PRINT ﬂl PRUGS;'EHD

9 REM

1809 para 255,255,8,52,216,57,76, 71,52

,112,112,112,112,71,7,156

1810°DATA 58.72,7.2,2,7,2,7,7,7,112,112
,78,27,52,20854

18286 pATa 65,3,52,242,225,226,226,233,

244,243,218,211,192,243,227,4904

1838 pafa 239,242,229,218,208,2088,288,

208,1083,97,109,101,0,0,111, 7185

1048 paTa 118,161,114,128,112,114,1801,

115,115,0,08,115,116,97,114, 8645

10858 paTn 116,128,216,32,181,228,169,2
11,141,35,52,169,3,141,245,108632

1068 DATA 57.169,208,141,43,52,141,44,

52,141,45,52,141,46,52,12816

1878 paTA 169,60 141,228,57,141,26,2,3

2,220,56,168,2,32,231, 13573

18088 DATA 56, 1&6 16,2508,169,3,141,48,2
,169,52,141,49,2.169,14976

1090 DaTa 4.141,111,2,169,408,141,219,5

7,169,196,141,228,57,169,16812

1180 DaTh 68,141,221,57,141,2,288,169,

184,141,222,57,141,3,2088,18767

1118 paTa 169,122,141,217,57,169,55,14

1,218,57,169,46,141,47,2,28518

1170 DATA 169,3.141,29,288,169,48,141,

7,212,169,150,141,198,2,22385

1130 DATA 169,72,141,199,2,169,24,141,

192,2,169,152,141,193,2,240873

1148 DATA 169,52,141,194,2,169,196,141
,195,2,169,1,141,233,57,25935
i158'paTa 162,53,1608,2684,169,7,32,92,2

28,169,137,141,38,2,169,27698

1168 DATA 53,141,39,2,169,153,141,40,2
,169,53,141,41,2,169,29013

1176 paTa 1,141,25,2,169,08,141,30,268,

141,246,57,141,227,57,30599

1186 paTa 141,223,57,141, 224 57 141,14
,218,162,3,157,229,57,157,3257

1198 DaTA 247,57,157,251, é? 157 255,57
,157,3,58,202,16,238,170, 34654

17208 pATa 157.128,49,157.8,58,232,208,

247,169,255,157,8.51,232,36746

1216 oarn 208,250,232,138,41,1,170,189
219,57 8,205,11,212,38761

17228’ oaia zaa 25 ,141, 16 212,40,144,3,
141,10,212,173,18,2108,41, 48567

1230 DATA 246,141,26,2088,1608,18,169,0,

157,15,2088,141,108,212,173,42443

1248 DATA 18,210,41,246,141,26,208,136
,2088,237,173,2080,2,141,26,44448

1256 DATA 288,173,245,57,240,8,173,246
,57,16,3,76,99,52,173, 46274

12686 paTa 31,208,41,1,2088,177,76,71,52
,173,228,57,2081,2,240, 48040

1276’ paTh 3.706.228,57,169,1,141,25,2,

96,173,228,57,141, 26, 49593

1288 paATA 2,238,219,57,286,2208,57,238,

221,57,173,221,57,141,2,51782

1299 DATA 288,206,222,57,173,222,57,14

208,238, 227 57 173 22? 54121

1&00 paTa 57,41.1,178,189,287,57,141,0
,210,169,8,141,223,57,55792

1318 pATA 96,173,246,57,208,68,173,245
;57,288.55,32, 228,56, 162, 57840

1320 pata @,142,1.216,142,3,2108,142,5,

210,142, zis 142,24, &9436

1338 DATA 2,142,25,2,142,26,2,189,47,5

2,48,7,157,92,58,68421

1340 paTA 232,76,248,53,162,8,189,58,5
,48,7,157,151,58,232,62136

1350 DATA 76,254,53, 7& 189,56,173,12,2

88,141,236,57,17%,4,208,64652

1360 DATA 141,237, 57 173 226,57,48,9,2

86,226,57,74,9,168,141,65873

1370 pATA 7,218,173,223,57,48,8,266,22

3,57,9,192,141,1, 210 67638

1388 pATA 173,224 48,8,206,224,57,9

,128,141,3,216,17%, 2&5 69524

1398 paTA 57,238,225,57,238,225,57,238

,225,57,141,4,216,17%,246,71915

1408 paTa 57, zao.zs 238,246,57,238,192

+2,238,192,2,173,192,2, 74.10

1418 pDATA 10,10,168,141,2,210,169,136,1

41,3,210,76,189.56,173,75546

1428 DaTA 229,57,248,13,2086,229,57,173

,219,57,2081,28,248,3,206,77784

1430 onra 219,57,173,236,57,240,13,206
238, 173, 220 57,201,2084,808041

1239 Data 8,3,238,220,57,173,231,57,

249,16, 206 231 57,173,221,82404

1458 DATA 57,141,2,288,281,39,240,3,28

6,221,57,173,232,57,240,84481

1468 DATA 16,206,232,57,173,222,57,141

,3,208,201,208,248,3,238,86686

1478 paTA 222,57,169.8,133,77,141,234,

57,141,235,57,173,1208,2, 88504

1480 DATA 281,15,240,16,165,20,41,7,20

8,10,169,16,141,2,218,89965

1490 DATA 169,4,141,224,57,173,120,2,5

6,233,5,10,170,165,208,91514

1539 pDATA 106,106,106,106,189,168,57,1

3,183,182 57,133,128,189, 93369

1510 path 161,57,144,3,189,183,57,133,

129 162 3,78,120,2,176,94966

1528 paTa 16.189,289,57,2408,3,141,234,

57,189,213,57,248,3,141, 96955

1538 DATA 235,57,202,16,232,173,236,57

,281,12,268,9,206,35,52, 98886

1540 DaTa 206,245.57,238,246,57,41,4,2

40,8,238,217,57,169,0, 100989

1558 DATA 141,234,57,173,236,57,41,8,2

40,8,2086,217,57,169,8,182753

1568 DATA 141,234,57,24,173,219,57,185

,4,74,205,218,57,144,9,104474

1578 DATA 206,35,52,286,245,57,238,246

,57,173,218,57,105,10, 10, 106389

1580 pATA 205,220,57,144,9,206,35,52,2

86,245,57,238,246,57,24,108390

1590 DATA 173,217,57,109,234,57,141,21

7,57,141,0,208,24,173,218,110416

1688 DaTA 57,189,235,57,141, 218 57,170

,168,8,177,128,157,9.58, 11213

1616 DATA 232,280,192,14,208, 245 173,1

32,2,285,233,57,141,233,57,114456

1628 DATA 176,63,173,234,57,13,235,57,

208,5,238,233,57,208,50,116463

1630 DATA 169,64,141,225,57,169,4,141,

5,210,238,244,57,173,244, 118604

1648 DATA 57,41,3,170,17%, 23; ,57,18,15

2
1650 DATA 157,3,58,24, 173,217 57,185,3
,157,247,57,173,218,57,121999

1660 DaTA 165,8,157,251,57,169,0,178,1
57,128,49,232,16,250,162,123918

1678 DATA 3,189,255,57,29,3,58,240,127
,189,251,57,24,125,3, 125520

1680 DATA 58,157,251,57,168,108,185,2,2
85,220,57,144,12,32,208,127286

1698 pATA 56,189,238,57.,141,230,57,76,
31,56,233,12,285,219.57.128975

1708 DaTA 176,9,32,208,56,189,229,57,1
41,229,57,185,128,49,29,138669

1716 pATA 34,57,153,128.49,185,129,49,
29,34,57,153,129,49,189,132893

1720 DﬁTa 8,588,168,0,106,144,3,?6,195
,56,2008,192.4,208,245, 133898

1738 paTa 24,189,247,57,125,255,57,157
,247,57,157,4,288,285,222,136181

1748’ DaTa 57,144,12,32,2088,56,109,232,
57,141,232,57,76,111,56, 137681

1758 pATA 233,6,2085,221,57,176,9,32,28
8,56,189,231,57,141,231,139653

1768 DaTA 57,202,48,3,76,232,55,162,3,
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169,8,29, zss 57,29,141030

17786 DATA 3,58,282.16 247 201,8,208,3,

141,5,2186, 160 8,78,14256

1786 data 237,57, 144,40,32 18,57,185,2

38,57,72,32,231,56,104, 144114

1790 natn 168,248,23,162,3,254,43,52,1

89 ;281 218,208.8,145978
268" 169,208,157,43,52, 202,16,238

,135 zoa 233 76 139 56,200, 148161

i816 DATA 192,3,.208,206,141,30,288,76,

98,228,138,72,32,10,57,149860

1828 DATA 32,231,56,164,178,76,111,56,

169,0,157,255,57,157,3,151494

1838 bnrn 58,24,169,8,96,162,208,169,0

,157,6,58,282,208,258, 153261

1aggsonta 9565734}°1§§° zz:sgss ,176,24

1650 énia ﬁ ,41,15,2 i 6 176, 247 153

,238,57,25, 294,57 157.7 157287

is6e pata 58, 133 153,241,57,96,169,8,1

90,241,57,157,7,58,173, 159032

1870 oarn 1a, 216 41,31, 15 141,6,218,

169,38, 141 226,57, 96 1604

1386 Ata 371248, zsi 18 18,606,116

.50,28,38 62,63,16117

is9d paTa 126,8.8,11 xs 68,116,60,28,3
,62,62,247,0.8,161989

1900 pata 72,80,60,46,60, 55 120,124,25

2,126,8,0,288,80,68,1633%

1918 DaTa 46,68,56,128, 124 124,239,0,80

,66,36,60,28,60,24, 164368

1928 bata aa 126, 126 231 8,8,66,36,60,

46,60,24 125 125 509

1958 baTh" i é xs 60,28,60,24,60
,126,254,7,0,8, 155455

ig4e’Data 34 36,60,48,60,24,60,126,127
224,8, 36,60,167418

i9se’ oara 56 60,24,68,102,254,7,8,08,34
,36,68,68,68,24, 168251

1968 pATA 60,182,127,224,8,8,62,57,62,
57,62,57,8,8,38,169159

1976 Dath 57.38.57,38,57,0,0,118,57,13

4,57,86,57,74,57,178838

1986 paTa 74,57,74,57,0,8,58,57,50,57,
50,57,8,0,122,170743

1998 baTn 57,146,57,98,57,16,80,144,38
,41,1,255,8,8,8,171733

2080 DATA ©.1,255,226,2,227,2,0,52,8,0
,8,8,8,0,172498

CHECKSUM DATA
(See pgs. 7-10)

108 DATA 817,614,86,233,884,712,13,669
,51,479,193,937,474.,484,282.6922

258 DATA 285,126,878,689,50%,189,136,4
69,900,631,894,11,31,76,166,5984

113@ paTa 174,21@.183,831,73%9, zxs 97,7
4,168,918,186,183,768, 726,894, 6389
1288 DATA 179.511,757,78,788@,373,752,1
99,13,939,969,269,952,986,17. 7686

1430 DaTa 434.281.157.52,186.712,689,4
87,32,226,188, 945,948, 196,259 ,5624
1588 DATA 66,458,25,389,36,207,201,236
,268,727,30,33,86,84,918,3676

1730 pava 517,19,72,666,632,192,203,38
3,285,199,966,508,37,279,659,55357

1880 DaTh 368,328,886,663,821,129,399,
358,305,643,246,341,428,5987

188 REM HARVEY WALLBANGER MODS
118 REM CASSETTE MAKER PROGRAM
126 REM

24@ OPEN 11,8,128,"C:"

241 PROGS(1, 1)~CHRS(0)

242 PROGQKZ 2)=CHRS (12)

243 Pl065(3 I)=CHRS (258)

744 PROGS (4, 4)=CHRS (51)

COLOR3
COLOR4

L

PIC

Assembly listing.

HARVEY WALLBANGER by Charles Bachand

Copyright (C) 1982 ANALOG Magazine

Operating System Equates

= $0886  ;player @ horizontal position
= $0068 ;missile 8/playfield collision
= 406882 ;player 2 horizontal position
= $D863 player 3 horizontal position
= $Dae4 'mssnle 8 horizontal Fosmm
= $0084 pfayer @/playfield collisions
= $088C player 8 to player collisions
= $000F  :player 2 graphlcs register
= $Da1A aclt color

= $081D ,gr |cs control register

= $DB1E  ;collision “HIT clear

= $Da1F ,cunsofe switch pcrt

= 40288  ;audio frequency !

= $0281  ;audio volume |

= $0202 ;audio frequency 2

= $0283 ,audlo volume 2

= $D284 ;audio frequency 3

= $0265  jaudio volume 3

= 30286 ,audso frequency 4

= $0287  audio volume 4

= $028A  ;random number generator

= $020E  ;IRQ interrupt énable

= 30487 Pm base address

= ,uait for horizontal sync

= $D48B  ;scan line counter

= $E45C 'set vertical blank vector

= $E442 'uertu:a! blank exit vector
= $E445 '5er|al [/0 initialization

= $86840 'atratt mode counter

System Shadow Registers

= 46012 ;system clock

= $8218  ;system timer |

= $821A  ;system timer 2

= $0226 ;system timer | vector

= $8228  jsystem timer 2 vector

= $822F  ;DMA control

= $8238 ;display 1ist pointer

= $826F  ;oraphics priority

= $8278 ,Juystlck 1

- $8284  itrigger 1

= $82C8 ;player 8 color

= $62C1 ,player ! color

= $82C2  ;player 2 color

= $42C3  jplayer 3 color

= $02C6  ;plartield 2 color

= $82C7 E}ayfneld 3 color

B $82C8 ackground color

Page Zero Variables

;area not used by system

jrabbit image pointer
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MISL
PLR8
PLR1
PLR2
PLR3

-

[PIREETY

- m

SLINE

RNUM

SNUM

PSMS6

Player / Micsile RAM Space

$30680  ;out of everyones way

4188  ;first area not used
$30 ;Missile graphics area

380 ;iplayer 8 graphics area
$38 iplaver | graphics area
$80 iplayer 2 graphics area

$88 iplayer 3 graphics area

JMP HARVEY

Game display list

] $70,$78 ;32 blank scan lines

DB $7¢,3$78 )

DB $47 smode 2 fine w/LMS bit
oW DISP  ;address of game display
DB 407,487 ;9 more mode 2 lines

] 307,487

] $87,%87

] 307,487

D8 $47

DB $78,478 ;skip 16 lines

DB $44 smode | lime w/LMS bit
W SLINE  ;address of score line
0B $41 ;jump on vertical blank
)7 DL jto start of display list

‘R 4348

‘B 1940

‘B’ +3A8

‘B’ +$A0

‘171448

‘T +$48

‘5 +3A0

’ :- +m

‘3'4$A8 ;number o4 rabbits
P | *W

‘5 +3A8

(C;"m

‘0’ +%A0

‘R’ +$A0

‘E’ 48340

“17 A8

‘8°+3A8 jscore display
‘84800

Jal+m

‘B 4940

Game over message

:‘gm!
8,8, 0v’
oy
‘pres’

‘5°.8,8,'s
’tart;,‘iﬁﬂ

Initialization Code

HARVEY

MORE

INUMS

jclear decimal flag

jstop cassette

idisplay for “3

33 lives (display)

joet 3 lives

yinitialize counter

idisplay 4or ‘8’

istore in the four

ibytes used for the

yscore display

jarea,

;oet 1 second count

iset reset value

jset system timer #2

jclear game playfield
idisplay 3 numbers (8-2)
;put the number on screen
ydecrement number counter
;done yet? No.

iYes, low byte DL address
iDL pointer (low)

shigh brte DL address

;0L pointer Chigh)

;set PF over PLAYER
;araphics priority

ifigh wall

;starting location

1low wal

istarting location

sleft wall

;starting location
sharduare register

jright wall

jstarting location

jhardware register

icenter screen-4 color clocks
Harvey‘s initial X position
icenter P/M-8 bytes
:Harvey“s initial ¥ position
jcet P/M DMA on bits

istore in DMA control

jset P/M enable bits on
jotore in graphlts control
joet high byte of P/M addr
:qnint ardware to it

- i?ht blue color

idetault color too dark
ipink color

;same here

;gold color

;set rabbit color

sblue color

iset missile 1 color
;red—oran?e color

jlett wall color

;green color

;plg?? ?qlt En!ur i
yinitialize trigger flag-
ito no shot firgge i
jaddress of UB (MSB)
;address of VB (LSB)
ydeferred vertical blank opt
jset deferred Ublank vector
;addr of timer | routine LSB
jset timer | vector LSB
jaddr of timer 1 routine MSB
iset timer | vector MSB
jaddr of timer 2 routine LS8
;set timer 2 vector LSB

#12/236 ;addr of timer 2 routine MSB
COTMA241 ;set timer 2 vector MSB

1

;cet 4,25 second count

Egm)hl;set systen timer 41

;oet a zero

ireset collision registers
jrabbit is alive

jreset tictoc counter
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STR  VOLI  ;start with no tictoc sound i : :
STA  VOL2  ;start with no shuffle noise i System timer #2 interrupt handler. :
STA [RGEN ;disable all IRQ interrupts i Used to move walls and initiate wall noise.
p—_— %‘?2 :?NC ) 1set indﬁ value to 3 i
jzero wall mover counter ;
STA 3H01'5’(,X izero X missile location T2 DA TIM2ST get timer 42 value
STA  SHOTY.X jzero Y missile location STR  COTVZ  jreset timer #2
STA  SINCX,X ;zero X missile increment INC  BYLOC ~jmove top wall down
STA  SINCY,X jzero Y missile increment DEC  BYLOC+1 jmove bottom wall up
DEX inext wall mover counter INC  BXLOC jchange left wall location
BPL  WINCZ ;more walls/missiles? Yes. LbA  BXLOC ~ ;get new location
STA  PLR8,X jclear Player 8, I area LDA  BXLOCt! ;get new location
INX :do next byte STA HPOSP3 ;change player 3 position
BNE IN81 ;done yet? No. INC TICTOC ;increment TIC-TOC counter
IM23  STA  PLR2,X jset Player 2, 3 area LA jJust need 8 or | value
INX ido next byte TAX juse for index
BNE IN23  :done yet? No. LD& METRO.X jget sound frequency
' STA  AUDF1  jchange frequency
; LDA #3808  joet volume value
i Main o used to generate the display. g{g VOLI ~ jsave in volume counter
: Actua done entirely during display’s jreturn
; vertical blank processing routine. .
! : geferred :erticﬂ ?Illank pm?essing rl-outine.
i i ; ere is where a e actua e playing
- Tl R L Hakes place. This could be quite Iong.
%Xb # ;naglbnf; ?uuest bit i
jput back in X register eI
LDA  BYLOC,X jget wall vertical position 8 IQIZE 8559“ !;:bb’t dying?
SR A idivide by 2, odd=carry set RO SYE R s
UCHECK (MP UCOUNT ;compare with |ine counter BNE VB jThere sure are,
BNE UCHECK :not yet! JSR CLSCRN jclear screen of numbers
sTA WSYNC ;start at new line LDX #e jinitialize X with zero
PLP ;g:t carry flag back % N'U%%% jstop é“?t“ sound
BCC  ONELIN ;branch on even line number 31X SI.IJCS jstop dying sound
STA  WSYNC ;wait for next line jstop qun noise
ONELIN LDA  RANDOM jrandom background color STX  AUDC4  jstop number sound
AND #F6  :max lum of STX COTMUL  jshut off the two timers
STA  COLBK ;for horizontal walls SIX COTMVI+1;ditto.
LDY  #18  jlet’s have 18 lines of this SIX  COTMUZ jsame here.
LINES I§TDR gpz : ;g:t a zero for ouerla? GOPRT iB-HD? Es]fﬁ?fx -:}1 g*_fgg::?;;g"‘,es
51-2 WSYNG ;.,ﬁ'{‘-"}ﬁ"ﬁ,:‘{’ﬂ:ﬂs axiad STA DISP*B&.i;put on screen '
LDA  RANDOM ;random background color INX jincrement index
AND #F6  imax lum of JHP GOPRT  jcontinue
% cchy i;‘,‘::,.’,‘ﬁ,‘,i“ﬂ:l ‘:ﬂ,,',i,,. PSINIT LDX L jzero the index
BNE LINES E;g lines done yet? No' PSPRT  LDA PSMSG6,X joet another character
LDA  COLOR4 jget original background BMI UBXIT  jend of string? Yes.
STA  COLBK ;store in background STA  DISP+144,X;put on screen
LA  LIVES ;more lives INX jincrement index
BEQ  HBI iNo. skip code P PSPRT  jcontinue
LDA& DIESH  :a new 1ife? UBXIT JMP jexit vertical blank
BPL HB1 "No. VB8 LDA P8PL_ ;player/player collisions
JMP MORE  :Yes. more lives STA PBPLT  jstore in temp variable
HB1  LDA  CONSOL jcheck for start switch LA P8PF  player to PF collisions
AND  #%81  'mask off bit STA 8 jstore in temp variable
BNE HBARS ;start? No. bﬂ? NSOUND ;trsasgre snudgdrtwnter
: iend of sound? Yes.
R YRRt G DEC  NSOUND :decrement volune
: — I{.ﬁ F‘\’m ;déz:dt uo{une by 2
: System timer #1 interrupt handler. 5T JAl0 pure 0ae
H A AUDC4  ;change volume
; Used to speed up walls every 4.25 seconds. NOSND DA UOLL  hoet el ST,
: %{I: 3&)12 ;ct; (8 we pro?.lce no sound
. jdecrement volume value
" g I%HZST 52:;":{:”52!:?"0 ORA  #$C9  imask on the distortion
BEQ TIMl  tis it two? Yes S5TA AUDC!  joenerate the tictoc sound
DEC TIM2ST Em then dQCI"EI.Gﬂt SND2 LDA voL2 ;?t shuffle volume
TNt DA M iget 4.25 second cycle time D s P8 produch e S
e CamATiaeR Timen b OR:  #980  Imask on the distortion
. STA  AUDC2  jgenerate the shuffle noise
SND3  LDe FRE@3  ;get shot frequency
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INC  FRE@3 ;increment shot frequency BCC  PICMUH jother pic at .13 sec? No.
INC FREG3 ;do it again LDA PK2+1,X ;get alternate picture MSB
INC FREG3  jand one last time PICMH STA PIC+l  jstore MSB of pic address
5TA AUDF3  ;change +reguency  lower) LDX #3 jcount 3 downto 8
LDa DIESW  ;is rabbit dying CHKSTK  LSR STICKB ;shift bit into carry
BEQ THOV1  ;No. continue BCS CHKNXT ;correct direction? No.
INC DIESW  iYes. 2 second die period LDA STBLX,X jcheck X movement direction
INC PCOLR® jchange rabbit colors BEQ CHKE ~  ;movement allowed? No.
INC PCOLR8 ;again STA XTEMP  ;store X movement value
LDA PCOLR8 ;get number CHKE  LDA STBLY,X jcheck Y movement direction
ML A2 BEQ  CHOUT movement allowed? No.
ASL A ¥ STA  YTEMP  jstore Y movement value
ASL A H CHKNXT  DEX ;do next stick position
STA AUDFZ  juse as +re?uency BPL CHKSTK ;done yet? No.
LDA #$38  ;get distortion LDA PAPLT ;?et player 8 collision
STA AUDCZ  ;make sound CMP #38C  ;Teft/right squeze?
J¥P UBX jexit vertical blank BNE NOSGUE ;No. Check indvdual walls
DEC RNUM ;decrement lives display
™VI  LDA WINC  jcheck push wall up DEC LIVES  ;decrement lines counter
BE@ THOV2  ;push up? No. INC DIESW  jthe rabbit has died switch
DEC WINC  ;decrement push up counter NOSQUE AND #$84  ;check left wall collision
Lba BYLOC ;get top wall location BEQ EMPRT  ;hit left wall? No.
CHP W28 jcompare with top of screen INC HARX  ;Yes. Move rabbit to right
BEQ TMOVZ2  jat top? Yes. LDA L jget zero vaiue
DEC BYLOC  ;move wall up STA XTEMP  jstop rabbit X movement
TMOVZ LDR  WINC+! ;check push wall down BHPRT  LDA P8PLT  ;get player B collision
BEG THOV3  jpush down? No. AND #8688  check right wall collision
DEC  WINC+l :decrement push down counter BEQ BMPUP  ;hit right wall? No. _
LDA BYLOC+1 jget bottom wall location DEC HARX  ;Yes. Move rabbit to left
CHP #2084 icompare bottom of screen LDA #8 ;jget zero value
BEQ TMOV3  ;at bottom? Yes. STA XTEMP  ;stop rabbit X movement
INC BYLOCt! ;move wall down BNPUP  CLC jclear carry for add
TNV LDA WINC+2 icheck push wall left LDA BYLOC  jtop wall Y location
BE@ THOV4  ;push !eft? No. ADC 44 joftset by 4
DEC WINC+2 ;decrement push left counter LSR A sdivide by 2
LDA BXLOC ;get left wall position MP HARY jcompare rabbit Y location
5TA HPOSPZ ;move left wall player BCC BMPON  3hit top wall? No.
CHP #37 scheck for left wall limit DEC RNUM  ;decrement lives display
BE@ THOV4  :at limit? Yes. DEC LIVES  jdecrement lines counter
DEC BXLOC  ;move wall left INC DIESW  ;the rabbit has died switch
THOV4  LDA WINC+#3 ;check push wall right BMPDN  LDA HARY  ;get rabbit Y location
BEQ THOVX  3push right? No. ADC #10 joffset by 18
DEC WINC+3 jdecrement push right counter ASL A smultiply by 2
LDA  BXLOCtl ;get right wall position (MP BYLOC+! jcompare bottom wall Y
STA HPOSP3 ;move right wall player BCC NOBMP  ;hit bottom wall? No.
CHP #2808  jcheck for right wall limit DEC RNM  ;jdecrement lives display
BEG T™MOUX  jat limit? Yes. DEC LIVES jdecrement lines counter
INC BXLOCt1 jmove wall right INC DIESW  ;the rabbit has died switch
THVX  LDA 8 jget a zero NOBMP  CLC jclear carry for add
STA  ATRACT ;poke out atract mode LDA  HARX ~ jget rabbit X position
STA XTEMP  :zero rabbit X increment ADC XTEMP  ;add X increment
STA YTEMP  jzero rabbit Y increment STA HARX  jsave new rabbit X position
LDA STICK® ;get Joystick value STA HPOSP8 ;position rabbit player 8
(MP  #88F  :at center position? CLC jclear carry for add
BECG CENTER ;Yes. skip code LDA HARY  ;get rabbit Y position
L0A  RTCLOK+2;get real time clock LSB ADC  YTEMP  jadd Y increment N
AND #887  ;at 1/7.5 second mark? STA HARY  jsave new rabbit Y position
BNE CENTER ;No. skip code TAX juse position as index
LDA #3186  ;get shuffle frequency LDY 0 sinitialize picture counter
STA AUDF2  ;set frequency register MOVHAR LDA (PIC),Y ;get rabbit picture byte
LDa #3864  ;get volume value STA X jstore in player 8 area
5TA VOL2  jset shuffle volume INX jincrement player pointer
CENTER LDA STICKB ;get Joystick value INY jincrement picture pointer
SEC ;set carry for subtract CPY #14 ;jcheck for end of picture
58C #5 jvalues 5-15 only BNE ;at end? No.
ASL B 15-15 now 8,2,4,... LDA STRIG8 ;get trigger value
TAX juse for index CHP STRIGF jcompare with trioger flag
LDA RTCLOK+2;get real time clock LSB 5TA STRIGF ;save new tnager lag
ROR A sdivide by 2 BCS NOFIRE j;shot fired? No.
ROR A idivide by 4 LDA  XTEMP ;rabbit X increment
ROR e ;divide by 8 ORA YTEMP  ;OR rabbit Y increment
RR A jcarry set/reset at .13 sec BNE FIREGN ;rabbit stationary? No.
LDaA PK1,X ;get rabbit picture LSB INC STRIGF ;set trigger flag to |
BCC PICMJL ;other pic at .13 sec? No. BNE NOFIRE ;skig fire routine
LDA PKZ2,X ;get altermate picture LSB FIREGN LDA #3480 jinitialize frequency
PICML STA PIC jstore LSB of pic address 5T FREG3  ;zero audio freg 3
LDA PK1+1,X ;get rabbit picture MSB LDA #3684  ;shot volume + distortion
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NOFIRE
ERASES

PLOTS

HITTP

PLOTNH

HITLF

AUDC3  jenable volume 3
SHOTS  ;increment shot pointer
SHOTS  ;get shot pointer
#3 jmake it 8-3 only
juse pointer for index
XTEMP  jget rabbit X increment
A imake shot twice as fast
SINCX,X ;set missile X increment
YTEMP ;get rabbit Y increment
A jmake shot twice as fast
SINCY,X j;set missile Y increment
sclear carry for add
HARX  ;get rabbit X position

jmove to center X of rabbit

43
SHOTX,X ;shot initial X position
HARY  ;get rabbit Y position

#a jmove to center Y of rabbit

SHOTY,X jshot initial Y position
0 ;zero accumulator

jzero X index
MISL,X jzero all missiles

jnext missile byte
ERASES ;done? No,
#3 jcount 3 downto @
SINCX,X joet missile X increment
SINCY, X ;0R missile Y increment
NOPLOT ;any movement? No.
SHOTY,X ;missile Y position

;clear carry for add
SINCY,X ;add Y increment
SHOTY,X ;store new Y position

;Y position now index
A imu tigly by 2
#2 joffset for compare
BYLOC+1 ;compare with bottom wall
HITTP  shit bottom wall? No.
ZINCXY :zero missile increments
WINC+] j;add 8 to wall increment
WINC+1 ;new bottom wall increment
PLOTNH ;continue

#12 joffset for bottom side
BYLOC  ;compare with top wall
PLOTNH ;hit top wall? No.
ZINCXY jzero missile increments
WINC  jadd 8 to wall increment
:;& v ;netiu top u_u?llhirircrenent
jget missile byte
MISHSK X20R misei le mack
MISL,Y ;store new byte
MISL+1,Y;0et next missile byte
MISMSK,X;0R missile mask
MISL+1,Y;store new next byte

MOPF,X ;missile/playfield collision

8 sinit Y register
A scollision®
MHPF@  ;No. No. No.
MHIT  ;Yes. Yes. Yes,
jtry next bit
#4 jany more bits?
MHPF  ;Certainly' Yuk. Yuk.
jclear carry for add
SHOTX,X ;get missile X gositlon
SINCX,X jadd X incremen
SHOTX,X ;store new X positica
HPOSMB X;position missile
BXLOCH jcampare missile with wall
HITLF  shit right wall? No.
ZINCXY ;zero missile increments
WINC+3 ;add 8 to wall increment
WINC+3 ;new wall increment
NOPLOT ;continue

# joffset for right side
BXLOC  ;jcompare with Teft wall
NOPLOT ;hit left wall? No.
ZINCXY jzero missile increments

NOPLOT

NOPL1
CHKMIS

NOSSND
NISHIT

SCORER
SC1

SCX
MHL

VBX

MHIT

T LT

ZINCXY

CLSCRN
cLe

PUTNUM

ADC WINC+2 ;add 8 to wall increment
STA WINC+2 ;new wall increment

DEX jnext missile

BMI NOPLI  jmissiles done? Yes.
P PLOTS  jcontinue loop

LDX #3 ;jset up pointer
LDa #8 ;zero accumulator
ORA SINCX,X ;OR in X increments
ORA SINCY,X ;0R in Y increments

DEX jdecrement pointer
BPL CHKMIS ;at end? No.
(M o scheck shot increments

BNE NOSSND ;any increments? Yes.
STA AUDC3  ;end shot sound

LDY #8 jinitialize Y index

LSR PBPFT  ;shift collision to carry
BCC HH1 jcollision w/number? No.
JSR ERANUM ;erase the number

LDA UTBL,Y jaet value of number

PHA ;save on stack
JSR PUTNIM ;put out a new number
PLA iget old number
TAY juse as counter vajue

BEQ SCX jwas 1t zero? Yes.
LDX 43 jpoint to score low digit
INC SNUM,X  jincrement digit

LDA SNUM,X  ;get digit
CHP #9434l ;ﬂgst ATASCIT “9’+color?
. continue

BNE SCY 3

LDA #/0°43A8;reset digit

STA SNUM, X ;chan?e score display
DEX jpoint to next digit
BPL SC1 jscore rolled over? No.
DEY ;decrement vaiue

BNE SCORER  jscoring done? No.

JMP UBX sexit routine

INY ;check next color digit

CPY #3 ;done 8-2 yet?

BNE MISHIT ;No. continue

STA HITCLR j;clear collision registers
JMP XITUBY jexit deferred vertical blank

TXA jsave X register

PHA jon stack

JSR ERANUM jerase number hit and
J5R PUTNUM ;put 2 new one on screen
PLA spull X register

TAX ;from stac

JMP NOPLOT ;continue on

Commonly used subroutines

Clear missile display area

LDA 48 jget zero value
STA SINCX,X 3zero missile X increment
STA SINCY,X ;zero missile Y increment

CLC jclear carry for add
LDa #8 jget value for add
RTS jwe return to the program

Clear the game playfield
LDX #208 ;set 8-199 bytes

LDA #0 ;to zero

STA DISP-1,X;store in display
DEX ;count down

BNE cLe ipast zero yet? No.
RTS sreturn to program

Put random number from B-9 on screen at
a random location 8-199

LDX RANDOM  ;get random number
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PN8

ERANLM

e T T

MISMSK

HARLF1

HARLF2

HARRT1

HARRT2

HARFRI

HARFR2

HARDNI

315 number ( 2847

iNo. try another

jsee if space is occupied
;Yes. try again

;oet another random number
ilimit it to 8-15

;is number ( [8?

;No. try another

;5ave number

;OR with color

;put number on screen
;move screen offset to A
;cave screen offset

yend of routine

Erase number from screen

LDA L) ;get zero for blank
LDX ATBL,Y ;gel % position on screen
STA DISP,X ;blank number on screen
1d  RANDM jget random number
AND #$1F  ;mask off high bits
ORA #$10  make it $18-$1F
STA AUDF4  juse as sound 4requency
LDA #38 vinitialize-
STA  NSOUND ;volume counter
RTS ;end of routine
Program tables and constants
DB $63 imissile 8 mask
DB $6C ymissile 1 mask
DB $38 imissile 2 mask
DB $Co imissile 3 mask
DB 8,0 sleft view #1
DB $i2,%6a
DB $3C,$74
DB $3C,$1C
DB $1E,$3E
0B $3F ,$7E
DB 8,8 sleft view #2
DB $8B,380
DB $3C,$74
DB $3C,$1C
0B $1E,$3E
gg 235"F? ght #
right view
DB sdg,$50
DB $3C,$2E
DB $3C,4$38
DB $78,$7C
0B $FC,$7E
DB 8,8 jright view #2
DB $de,s50
DB $3C,$2E
DB $3C,$38
0B $78,$7C
DB $7C,$EF
DB 8,8 ;front view #1
08 sd2,324
DB $3C,14
DB $3C,$18
DB $3C,$7E
DB $7E,$E7
DB 8,8 sfront view #2
DB $42,824
D8 $3C,$28
DB $3C,418
DB $3C,$7E
DB $7E,3E7
0B 8,0 ;down view #1
DB $dé,$24
DB $3C,$14
0B $3C,$18

HARUPL

PK1

PK2

CTBL

METRO
STBLX

STBLY

PEFPPEPFPERFEP FPEPFPPEFPPP B3R R R R io oo no®

$3,$7E
$FE, 367

HARLF2
HARLF2
E:\RLFZ
HARDN2
HARUP2
HARFR2

$18,$56
$98
38,41

s8], $FF
$46,908
$88

;down view #2

;up view 41

jup view #2

srabbit pictures set |

srabbit pictures set 2

icolor offset table

stictoc tones
jdoystick X increments

$68 ;Jjoystick Y increments

$81, $FF

Variable Storage Area

e A ) e e e e [ o Bk o et o s ) ) B bk

jHarvey’s X locatin
sHarvey‘s Y location .
shorizontal wall Y locations
svertical wall X locations
stictoc volume

sshuffle volume

jshot frequency

;pick number up sound
jtictoc sound counter
jwall .speed timer

ywall mover counters
jtrigger compare register
jtemporary variable
stemporary variable
;player @ collision shadou
sPL to PF collision shadow
jvalue of #’s on screen
;screen offset to #/s
;shot enable counter
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LIVES DS 1 jnumber of lives left
DIESW DS 1 jrabbit dying switch
SHOTX DS ] imissile X location
SHOTY DS & imissile Y location
SINCX DS q smissile X increment
SINCY DS i imissile Y increment
DIsP 5 260 jscreen display area
END HARVEY
®

Cube Demo

g REM %% CUBE 'FILL' GRAPHICS DEMOD 8¢

18 GRAPHICS 7+16:SETCOLOR 9,0,12Z:5ETCO
LOR 1,3,2:SETCOLOR 2,7,4:HUE=1

28 FOR CUBE=1 TO 15:RAND=RND(8) :MAX=1S
+1S¥RAND : MIN=S+5¥RAND : PX=2+RND (8)%*116:
PY=Z+RND (8)%¥5Z:REM 6% 15 CUBES 96¢

38 HI-PHAMIN:KZ-PX+MAK:HI-XZ+MIN:Y1=PY
+MIN:Y2Z-PY+MAX:YI=YZ+MIN:REM 98¢ CUBE

COORDS ¢

35 COLOR @:PLOT X3I+1,YI+1:DRAMWTO X3I+1,
Y1:DRAMTO X2,PY-1:DRAMTO PX-1,PY-1

36 DRAMTO PH-1,YZ:DRAMTO X1,YI+1:DRAMT
0 HI+1,Y3+1

48 FOR N=1 TO MIN:PLOT PX+N,PY+N:DRAMT
0 K2+N,PY+N:PLOT PX+N,PY+N:DRAMTO PX+N
;YZ+N:NEXT N

58 FOR N=1 TO MAN+1:PLOT Xi,Y1i+N:DRAMWT
0 H3,YLi+N:NEXT N:REM %% I5-58 ERASE C
UBE AREAQ 8¢

55 REM ¥¥¥ NOW DRAM & FILL CUBE SIDES

68 COLOR HUE:PLOT X3,Y3:DRAWTO X3,Y1:D
RAMTO K1i,Y1:POSITION Xi,Y3:POKE 765,HU
E:XI0 18,H6,8,8,"S5:":G0SUB 280

70 COLOR HUE:PLOT X3,Y1:DRAMTO X2,PY:D
RAWTO PX,PY:POSITION X1i,Y1:POKE 765, HU
E:XI0 18.%6,08,8,"5:":G05UB 200

88 COLOR HUE:PLOT X1,YZ:DRAWTO X1,Y1:D
RAMTO PX,PY:POSITION PX,Y2:POKE 765,HU
E:XI0 18.16,08,8,"5;:"

98 PLOT X1,Y3:DRAWTO X1,YZ:DRAWTO PX,Y
2:POSITION X1,Y3:XI0 18.116,8,8,"5: : NE
KT CUBE

180 REM %% ROTATE COLORS A WHILE %%

118 FOR ROT=1 TO 500:T=PEEK(788) : POKE

;gs,PEEK(?BS):PUKE 709, PEEK (718) : POKE

r
120 FOR DELAY=1 TO 28:NEXT DELAY:NEKT
ROT:RLUN :REM ¥¥¥ DO IT AGAIN! 6%
280 HUE-HUE+1:IF HUE=4 THEN HUE=1
21@ RETURN

CHECKSUM DATA
(See pgs. 7-10)

S paTA 991,794,593,376,682,878,339,414
,68,955,1088,752,929, 902,845, 9610
126 paTa 3,319,586, 968
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FILL'ER UPII

16K Cassette 24K Disk
by Tom Hudson

If you've ever typed in a game program from a
computer magazine hoping for an arcade-quality
masterpiece, you've probably been disappointed.
Games written in BASIC are usually too slow to
handle the complex graphics and game logic neces-
sary for an entertaining arcade-style game. In an
effort to satisfy those avid video-gamers out there, |
have written Fill ‘Er Upl!, a public-domain assembly-
language game.

Typing the program.

Before tackling the program listings accompany-
ing this article, let’s look at them and see what they
do.

Listing 1 is the main data and data checking
routine. This listing is used to create both tape and
disk versions of Fill ‘Er Up. The data that makes up
the Fill ‘Er Up program listed in hexadecimal (base
16). The program is listed this way so that it will run
with 16K cassette systems. [ realize that those DATA
statements aren’t fun to type in, but they are a neces-
sary evil.

Listing 2 should be added to Listing 1 if you are
using an ATARI cassette recorder.

Listing 3 should be added to Listing 1 if you are
using a disk drive.

Listing 4 is the assembly-language source code
for Fill *Er Up, created with the ATARI Macro
Assembler editor. You DO NOT have to type in this
listing to play the game! It is provided so that readers
interested in assembly language can see how the pro-
gram works.

Follow the instructions to make either a cassette
or disk version of Fill ‘Er Up.

Cassette instructions.

1. Type Listing 1 into your computer. Use the
C:CHECK program to check the accuracy of

your typing.

2. With Listing 1 in your computer, type in List-
ing 2. This operation will merge the two listings.
Make sure the lines were entered correctly, then
CSAVE the new program.

3. Type RUN and press RETURN. The program
will begin printing the line numbers of the DATA
statements as it reads and checks each one. It will
alert you if it finds any problems in the DATA.
Correct any problems in the data lines and re-
RUN the program until all the DATA is checked
and correct.

4. When all the data lines are correct. the program
will ask you to “READY CASSETTE AND
PRESS RETURN.” Place a blank tape in your
recorder, press RECORD and PLAY simultane-
ously and press ready. When finished, the
BASIC “READY" prompt will appear. If you
have not CSAVEd the BASIC program, do so at
this point. You may not need this program again,
but it’s good to have if you ever need another
copy of the game.

5. To play Fill *Er Up, rewind the tape created by
the BASIC program to the beginning. Turn your
computer OFF and remove any cartridges. Press
computer OFF and remove any cartridges. Press
PLAY on the recorder, then turn your computer
ON while pressing the START key. The com-
puter will BEEP once. Press RETURN, and Fill
‘Er Up will load and run automatically.

Disk instructions.

1. Type Listing 1 into your computer. Use
D:CHECK to verify your typing.

2. After Listing 1 is correctly typed into your
computer, type in Listing 3. The lines will auto-
matically merge with Listing 1. It’sa good idea to
SAVE the whole BASIC program at this time.
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3. Type RUN and press RETURN., The program
will begin verifying the DATA lines, printing the
line numbers as it checks each one. It will alert
you if any errors are located in the data. Fix any
incorrect lines and re-RUN the program until all
errors are eliminated.

4. When all the DATA lines are checked, the
program will tell you to “INSERT DISK WITH
DOS, PRESS RETURN.” Place a disk with DOS
in drive 1 and press RETURN. The program will
write an AUTORUN.SYS file to your disk. This
file contains the Fill ‘Er Up game. When finished,
the BASIC “READY” prompt will appear. Make
sure the BASIC program has been SAVED before
continuing.

5. To play Fill ‘Er Up, place the disk containing the
AUTORUNL.SYS file in drive 1. Turn the com-
puter OFF, remove any cartridges and turn the
computer back ON. Fill ‘Er Up will load and run
automatically.

Game description.

You have been assigned to build a series of water
reservoirs in uncharted territory. Unfortunately, an
electrified starfish (don’t boggle; read on) is patroll-
ing the area. Using your joystick, you must
manuever yourself around on the screen, building
walls to hold the water, while avoiding the starfish.

You start out on the white border surrounding the
planned resevoir area. You may move around on
these white walls by moving your joystick in the
desired direction. You can build a reservoir wall by
moving into the black “uncharted” area while
pressing your joystick button. The walls you make
can be any length, and must be terminated at a white
wall. When you finish a wall by hitting a white wall,
the area you have enclosed will fill with water. Do
NOT run into the wall you are building or you will
be destroyed. If the starfish hits you or any part of
the wall you are building before you complete it, you
will be destroyed. On levels 1,2,4,7,12 and 13 you
will be safe from attack when standing on a white
wall, but on other levels the starfish can destroy you
on contact at any time!

If you do not complete the levels in a certain time
period, electrified sea urchins will begin appearing
on the white walls, moving along it looking for YOU!
These creatures prove fatal on contact, but they can
be destroyed by trappping them inside a completed
resevoir, The sea urchins have no sense of fair play,
and will “‘gang up”’ against you whenever possible.

At the bottom of the screen are several informa-
tion displays. “TGT” indicates the TARGET area
you must fill with water before you complete the
level. “CUR" indicates the CURRENT area you
have filled. Once CUR reaches TGT, you have com-
pleted the level and are awarded points. SCORE
indicates the number of points you have gained. At
the end of each level, the computer will give you 2

points for each unit over the target you have filled. If
the TARGET amount is 8000 and you fill 9000
units, you receive 2000 points. “Fill ‘Er Up’’ may be
paused at any time by pressing the space bar.

This game contains 16 levels of difficulty. The
level number is shown in the lower left corner of the
screen.

You have three lives, shown in the lower right
corner of the screen. Good luck! O

1 REM 6% FILL 'ER UP! TI e

ia pata 8,1,2,3,4,5,6,7,8,9,0,8,8,8,8,
8,08,18,11, 12 13,14,15

20 DIM DATS(91) ,HER(22) :FOR X=8 TO 22:
READ W:HEK(X)=N:NEXT X:LINE=998:RESTOR
E 1888:TRAP 60:7 "CHECKING DaTA"

25 LINEZ-LINE+10:7 "LINE:";LINE:READ Da
TS:IF LEN(DATS)Y ()98 THEN 118

28 DATLINCPEEK(18I)+PEEK(184)%256:1IF D
ATLINCILINE THEN ? "LINE ";LINE;* MISS
ING!"END

I8 FOR X=1 TO 89 STEP 2:D1=aASC(DATS(N,
K))-48:D2=-ASCI(DATS(K+1,X+1))-48:BYTE=H
EX(D1)¥16+HEX(D2)

35 IF PAS5=2 THEN PUT B1,BYTE:NEXT K:R
EAD CHKSUM:GOTO 25

48 TOTAL=-TOTAL+BYTE:NEXKT X:REAQD CHKSUM
IF TOTAL=CHKSUM THEN 25

50 GOTD 118

680 IF PEEK({195)<{>6 THEN 118

188 7 "WRITING FILE":PASS=2:LINE=998:R
ESTORE 1086:TRaAP 68:G607T0 25

118 7 “BaD DATA: LINE ";LINE:END

1888 DATA A9258581049148592a900885888591
NNOBB18A9191EGBOEGIIDBBLEGBLEGRY2A592C9
ZIDBECASI91C9I909DVEGA4C2D14,6169

1818 DATA A9688DZ2FO28D1DDOBBDCBBZAY748D
C482A9C48DC50249008DC6082A93I48DC70ZA9F7
8D30@8209208D3I182ZA92EBD2F, 11064

1628 DATA 8249838D1DDOAC2B192865E40988
AZ27F3580CA10FBBD14228D15228D1622801722
A9118D6FBZA2018DAC228DC4, 15482

18306 DATA 22202F1549408D6722A9888D6822
A9008020849D19219D2421CA18F7A2859D3521Ca
19FAN90808DC42285898D0C622,20133

1848 DaTa SDIEDBBD2FBZBDBED48D28228584
8DB8D2AZB53D1D22CN18FABD2622A9838D2C22
899088D3C2109008DC4082ZN924,24483

1858 DATA 8DC58209948DC682A9C48DC7824A9
888DC808ZNAI768DC18ZNAIIFBDC2828DCIBZATT4
8DCAB2ZA9928D3I00B209208D3I1, 29683

1668 DATA B2ABBANZ1IFA986205CE4A9188D87
D4A9ZEBD2FA2A983I8D1DDOAI408DBED44CIBLS
A908A27F3D80119D00129D380,34142

1870 DATA 129D00139D8813ICADBEEGDASEBIBA
858009008858106802681068005808584268145
81858506802681086802681A45,38869

1688 DATA 801865848588A581658585814900
1865808580093865618581A58229830AA5824n
4018658085801n58169008581,43824

1898 DATA 60n20086820200868320461504683
A900002791808810FBEBEOSGDOEBA983I8DAG22
AEAG22BD922285828D962285,49247

1186 DATA 83BD9A228DA722BDPE228DAB22BD
A2228DN322204615BD7E220n0801180691884582
186D0A722858204583186DA822,54123

11108 DATA 8583ICEN922DBDFCEANG22108BBA958
858BA954858CNAD26221869018D2922A9688D14
228015228D016228D17228D24,586086

1128 paTa 2230252ZBDZQZZQSFFBDIXZZZBlﬂ
10ADFA2289988D2CZ1ADF32289908D2D214E26
27BDA1218D2922BDB1218D2A,62917

1138 DATA 22BDC1218D7D22BDE1218595859%4
A9848D232226491AA%008DAC22AA9D092TI9D89
24CADOF780DD0B228DCF220aD27,67913

11406 DATA Z2DBFBAYFDBDBOD2AIFESDB2DZAY
FF80B4DZA9AIBDA1D28D83ID28DB5D2A908854D
AS8ADB2IASB9FB22NE26228BD, 740864

11568 DATA D1Z1DP017A58B8582A58C85832046
15A0008D8AZ23180DD7EZ2FBBI4ACD118AS87F0
B64C9C1A4C741649048587aD,79859
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1168 DATA 78828DC8220ABDD122187DD12285
8DBDE122187DEL122858BEBS8DFODCASSB1E658D
8bADZ2CI9FBODBBSB23IBFDD1, 85084

1176 DATA 228DAA22458C18658EBDAEZ2C955
BBBBBS58IIBFDEL1228DAB22284615A088BD8A22
31868DCD228ECEZ22ADANAZ2285,98224

1186 DaTa 82aDNB278583284615A888BD8a22
2186480D8482D0BB66BDBIEAC641768DD7E22D0
154DCD2ZAECE22DD7E22D00A, 95898

1198 pATA ADADZZ858BADAE22858C4C7416AD
CF22p0278DD822ADCB228DB923A9018DCF228D
2822058B8DAF228DB1228DB3, 186339

1286 DATA 22458C8DBOZZ28DB2228DB42Z4DCD
2ZOECE22DD8222D0B3I4CD118AEDB22A4DCB22DD
8923IFBOCEEDO22E89D0B92309,185898

1216 DAaTa 809DB924FEBF240908380049224588
§582A58C858I204615A000B1803D8E221D8222
9186CEA922F019ACDB22BEBY, 110671

1220 DATA 23IBDD1221865828582BDE1221865
8385834CC517A582858BCDBI229006808B3224C
8918CDB122B0038DB1224A583,115711

12386 DAaTAa 858CCDB422908868DB4224C2818CD
B222BO0IBDB2Z2ZAECE2Z2ADCD22DD7E22FB0B34C
7416A43008DCF2220F31BAD24,1208720

1246 DATA 228D2922aD25228D2A22090F8D23
2220431009818DC92220B2190E26224D242238
FDPA1218D29220aD2522FDB121,124652

1250 DATA 8D2A2218834C5F16AD2622C98FF8
O3EE26220E29222E2A22A9FF8D232220491042
85A0888B9F322187D1D22C964,128289

1268 DATA IBBCIBEIBAIDID2ZFELCZ224CA318
901022CBCA1BEZAZ085BD1D22683D0B9D3I521CAl18
F5490818DC4228DAC22202F15,132641

1270 DATA A9408D6722n98088D6822A9608DC4
224C9615A98088081D28DB3ID28DO5D2ZA9B18DCE
22n96F8DC722A96858588ADC7,137662

1286 DATA 2280681D2ADOAD2291F8DEBDZADGA
D229FBBDC7228DC56828DC182A588DBEBCECT22
18D7CE2C22AD2C22099068D3C,142752

1236 bATA 21C9908D0B25493DBDEF28A%218DF0
2860D1FDOZ2981DBFIADIFDOZIBIFOFINILSBDEF
2809218DFB284C6314A9018D,148289

1300 DATA AC2ZADBAD223FECIIFBOF78582AD
8aD2297ECI55BOF78583204615A000BD802231
88DD7EZ22DODB2B2F15058285,153839

13i8 DATA 8BAS83IB58CA688DCIZ2AD2822F8
1CZ28BZ2i9%ADAF22858240B02285832046150080
BDBE2231801D7E22918080n924,158626

1328 DATA BDCS82090B8DC6228D1EDBBS8985
804CS5F16ADAF228DB522ADBB228DB622A9888D
B722aEB722BDB9238DCAZ2BD, 163816

1330 DATA 89248DCB22A45018DB8224983I8DCC
22aDB5228582aDPB62285832084615Aa00800aDC922
PB16BDBE223186918084C0A1A, 168465

1148 DATA A9BOBBDCF2268BDBE2231801D7E22
918BCECC22FB1ANECAZZADB522187DPD1228DB5S
220DB622187DE1228DB6224C,173682

1156 DATA DCI9EEB822ADB822CDCB22F062B6
B834CD719EEB722ADB722CDDB22F@B2ZBBB44CC3
19A28409009DF922CA1BFANZ2, 179464

1360 DATA 64AD2A22DDFF22F064BO10G908G8AD
2922DDB423IBBBGCAIBES4CB881aAD252238FDB4
238D2922aD2422FDFF228D20,183988

13706 DATA 22FEF9224C551an284AC2322308C
BDF92209D0991521C8CA1B6F468A586F0B3I4CIF
iBAD7D228586AD67223I8BE96GD, 188874

1386 DATA 8D6NZ2AD6BZ23IBEI2CBD6IZ22ADBA
DZC9F69888aDOBAD2Z223874CCC1AaADP6C22008D6E
22aD6322187D6D2285824D64,193725

1396 DATA 22187D752285832846150000BD8A
223180F007490F8DC122DBCCAS8218692C8D68
22458318690D8067220D68B22,198132

1488 DATA BD6CZ2ZA98B3IB596A696BD1422FB28
BDBC228582BD10228583284615A08008BD8A2231
8ODD7EZZFBBEAGI6A9009D14,202820

1416 DATA 22C69618DS4C9F1BAIBIBDCI2246
96BD182285970696A497BDBC2218798422C99F
BBIE8S582BD18622187908822C9,287587

1428 DATA S5BP11858372646150008BD8AZ2231
88DD7EZ22FB1SCEC3I2230B4AEC322Aa597187D81
22296385974C491Bn6960582,212273

1438 DATA 9DOC22AS583I9D1022A5979D18224C
3I61BA594F0B3I4C7416A5958594n203BD1422F80
B6CA10FB84C74168698AD0BAD2Z, 217045

1446 DATA C9ABBBFIB582ADBAD2297FCISSBE
F785832846150088BD8A223188DD7E22DBDDA6
98A5829D08C22A5839Dp1622AD, 222751

1450 DATA BADZ29839D1822A9619D014224C74
16A9618DPC422A9608DCO22AD68223BE92C8DBY
220D672238E90DBDBAZ2ZAECH, 227245
1468 DATA 22aDB922187DF1228DB92285824D
BA22187DF5228DBA228583204615A88081883D
8a22DD7E22FO0DDD8222DBD1,232421
1478 DATA A90BBDBF224C73I1CADCB2Z228DBF22
20521D20FCICDD7E22D08628331D4C4B1CDD82
22D0062833104CB91C20461D,236412
1488 DATA 4C541CA9688DCI2228521DZ8FCIC
DD8222DBB62833I1D4C73I1CADPCIZ221869818DC3
22C983re808620461D4C7B1CAD, 24084087
1490 DATA CB228DBF2228521D2Z8FCiCDD7EZ2
D6B6283I3I1D4C4BIC20461D4CASIC205E1DATGE
8DC3I2228FCICDD7E22DA0B620,244373
1580 DATA 3II1DA4CBILCADCI221869818DC322
C904FOB620461D4CC11C26171DDD8B222D0B0B320
9EiDA9BBBDC422608204610D26,248227
1510 DATA FCICACESACAEBF22ADB922187DF1
228DBB228582ADBN22187DF5228DBC22858345
82C99FBB11A583C955B008B28,253777
1520 DATA 4615A080B18083D080n226049004288
68aDBF228DC822ADBB228DB%22ADBC228DBA22
68ADBF2218690129638DBF22,258398
15306 DATA 60ADBF2238E9812963I8DBFZ22684D
B9228582CDBI22960680B3224C761DCDB122B8
838DB12Z2ADBAZZ28583CPB422,263511
1548 DATA 98068DB4224CBEIDCDB222B8838D
B2222046150000BDBE22318610822251866049
8880030 28DOSD2ADB4223I8ED, 268158
1556 DATA B2228DCZ2220DB1223IBE96180B122
80BD22aDB2228DBEZ23I8E9018DB2224DRI2218
69018DBI22ADB4221869818D,2730850
1568 DATA B422A9%888D2ZB22A96088DC5222854
1ECI82DBFIEECS522208541EC982FBF62961DBES
ADCS522CI61FBOS520ES81EFODA, 278385
1578 DATA ADBDZ2285824DBE22858320461548
0BB1801D86229180EE2B2228541EC980BFBEBZY
8iDOB6AY018DCS2220541EC9,2832186
1586 DATA OGOFBBAZIVIDBAGEECS224C2EL1EAD
C522C901DBB3I4CDFID2PEBLEDDBAZZFOB44CDF
1iDADBD221869618DBD22CDBI, 288351
1596 DATA 22DB50AD2422186D2B228D24224D
2522696688D2522A9868028B22ADB1228DBD22A9
808DC522n9868081D2ADC222,292630
1680 DAT4 8DPOOD2FOB3ICEC222A4DBE22186981
8DBEZ2CDB422FP8DADBDZZCDB122DBBB68684C
DF1D6868680ADBD228582ZADBE, 298112
16168 DATA 228583204615A000BD8A223186DD
8222p08DBDP8A2211809188EE2B220968268DD7E
22Dp883090160C900DB0168A9,302731
1620 DATA 83I68ADBD228582ADBE223IBE961CD
B222F068D8583204615A0008D8A2231806080980
AZ20868AaDFCB2C921DBBDAYFF,387760
1630 DATA BDFCO2AaD272249FF8D27220D2722
FBBI4CSFE4ADC12230606D0%ABEDB7D2ZA9808DE6
DZCEC122A588F8082C688Aa594,313896
1640 DATA FOB6C693IDBOZC634ADC422FB0B34C
SFE4A98838589858AADPBDDO296CFBB2EGBAADEBD
D62981FBD2E689ADB4DB25902,318528
1656 DATA FOB2EGB898DIEDBASB7FBB2CH68745
86F0B2C686AD6522FBB6CEGS224CIF1FA9818D
652260D66221869081C906708082,323728
1668 DATA A90@8D6622AC6622AE672209089D
FF119D8812B92D22906012B934229D08112B93B
22300212B942229D08312B949,327636
1678 DATA 229DB412B956229D8512B957223D
8612B95E223Dp8712AD682280080D0BADACZ2DBI1
A5S8B186932F8DB1DOASBC1869,3318780
1688 DATA 184AA9689D7D129D7EL129D821290D
831209489D7F123D8112A9A089D80812ADC622ZD8
G3EEC18ZE6908A45904A2981A8,336924
1696 DATA BIFF21859AA5902961A8A9138592
798068591n901858FBIF1218599A980A68FBCF3
21A20649191C8CA18FANGI9BD , 3430610
1780 DATA 1422F027BDOC22BC1i82218692E46
8F9DB2DBY81869BEIDF3I21ABA69AA984859BBD
F52191951C8CAC69B18F5C68F , 348458
1718 DaTa 381245913IBE38885914592E90085
92E6994C3C204CS5FE47876704D003068060DBDBD
epepepepepebebebepeDBDBD, 351971
1726 DaTA 8DBDeDODODBDBDBDEBDBDEDADBDAD
epebepepepepepepepeneDepPeDEDEDBDBDEDAD
épsbebebpspepepaDODPBDADBD , 352556
1738 DaTA epepsDpeDeD8DBDEDBDBDBDADEDAD
ep8peDeDeDePeDBDODAD2B4615214629214192
2070787878767870787030846,354537
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1748 DATA S51217047652130846792170783046
86D2141F72634273410000000008008880823I3532
14800000006002C361AN0000V, 356557
1750 DATA 3II23I2F3225146000000000000000
0000068080827212D2500002F36253200000080
080008212E212C2F2700232F ,357469
17608 DATA 2D3IBIS5I4292E2700000080806669
6C6C4765728075704108069690000008000004A2
B300@BB4AFADBONBBSN4BIAF,360748
1770 DATA AENOBGGA0GOGDOBBOOFOFZESFIF3I00
BOF3IF4ELF2F4000000004010E028F8D41804F8
EBD4EO440870D41F272E2320, 365802
1788 DATAG 3027292A2EIBZ2E2F2Fr3830040484
830383626820202682016168101010800001060601081
0P0101010100006101081087087,366362
17908 DATA B8706860685850584840840830830281
0002600088502050882020F820200409FF0201
0801BOFFFFO0010000000000, 3168048
1868 DATA 6060000060PO00B00A0N0R000R00AE
600000806000000600000000000000081402010
080402424320100804C22424,368762
1810 DATA 131008C82418181C1FF838181618
IBFBLIF1C182424C808108132442C20488182043
§610204081020400000000000,370904
1820 DATA 0000V0B10180FFFFFFO0@10001681
BB01FFFFFFB440100408130200882C0308C83CO
3BBCBI3IFCFFIFCAO9EYENNBO, 374298
1830 DATA 6@54540100FFO000B8100FF3F559F
550080000000008000000000000800000800688
6000000000000000000000B00,375458
1840 DATA 060060006006 060B0000080000060
8800000000000 1600000FFB000800000080080
080600000000 006GO0BD1LFFA0,375970
1850 DATA G0016OFFFFE0010060008000600080
600068008327018064E6100000000000000680008
0000000000000000000006000,376883

CHECKSUM DATA
(See pgs. 7-10)

1 DATA 338,955,686,427,745,192,617,8%4
,445,496,549,150,852,324,1064,7774

1836 DATA 121,368,374,344,911,989, 145,
258,276,448,489,547,287,532,414,6343
1180 DAaTa 279,391,348,36,11,311,87,57,
219,152,322,325,387,118,337,3364

1338 DATA 73,335,489,357,275,518,28,43
,154,25,183,247,143,113,166,2381

1488 DATA 95,148,70,465,277,253,135,23
3,149,39,5082,34,388,935,96,3811

1638 DaTA 308,427,177,66,282,175,222,3
23,51,439,886,208,233,664,863,5246
1782 DaTa 88,295,856,546,765,47,848,8,
344

2 REM #¥% CASSETTE VERSIOMN %

65 IF PAS5=2 THEN CLOSE #11:END

786 7 "READY CASSETTE AND PRESS5 RETURN"
;1OPEN #1,8,128,"C:":RESTORE 288:FOR X
=1 TO IS:READ N:PUT #1,N:NEXT X

288 pATA B,31,221,19,255,19,169,60,141
,2,211,169,0,141,231,2,133,14,169,56,1
41,232,2,133,15,169,45

210 DATA 133,10,169,28,133,11,24,96
1860 DATA 6000C000000000B0B0000B00060080
0080080000000 0N0A00G0AABAAEB000BBAAE0
78008B6AOBA0ANEBARAEABHNG, 376883

1878 DATA 6060GODNB0OOR0O00DNOG00G0000GO0
0680006080000000008080000000000000000R0060
060060000000000000068008, 376383

2 REMW 3% DISK VERSION e

65 IF PAa55=2 THEN PUT 81,224:PUT 81,2:
PUT 11,225:PUT 81,2:PUT B1,8:PUT 1,37
:CLOSE B1:END

78 7 “INSERT DISK MITH DOS, PRESS RETU
RN*"; :DIM INS(1) :INPUT INS:0PEN u1,8,8,
"D:AUTORUN.S5YS"

98 PUT #1,255:PUT #1,255:PUT #1,8:PUT

$#1,37:PUT 11,29:PUT 81,52

Assembly listing.

FILL “ER UP! I
By TuM HUDSON

. me mm

LALPHABETIC CONSTANTS

LA
Y
LL
cD
cE
CF
Cs

L -
Cl
£J

‘A -$20
‘B -%28
-$28
{--28
S
r F; ‘_523
‘G -$29
‘H-328
1/-4728
* ] -324
K-¢29
‘1 -428
‘M-424
‘N -$20
N-¢28
‘P -%528
N -$28
‘R-478
‘51 -$28
‘T =428
‘i -420
’!'f}( -sga
‘W-¢29
‘X -320
R
*1°-320
=428
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DESTNM 05 ¢ STA LO MEMORY LOCATION
SHFLIP DS 1 5Ta DESTLO 10F %1468,
DESTLO DS LDy #o
DESTHI DS 1 COPYLP LD& (LO),Y
SHTIMI D5 ! §Ta (DESTLO) ¥
SHTIM2 DS 1 INC LD
SHTIMI D5 1 INC DESTLO
SHORTN DS 1 BNE INCEND
DIRSAV 05 1 INC H]

HOLDSX D5 1 INC DESTHL
UBXHLD D3 1 INCEND LDA DESTHI
CPYST DS 1 CHP #DIR/234
CPYCNT 05 | BNE COPYLF
: LOA DESTLO
MISCELLANEQUS MEMORY USAGE (MP #DIR&255
: BNE COPYLP
PMARES = $1ude JMP FILLUF
MISSLS =  PMAREA+384
PLA = PMAREA4S!2 : - _
PL1 = PMAREA+44E MAIN PROGRAM STARTS HERE
PL2 = PHARER+748 :
PL2 = PMAREA+E9:
DISP = $3940 FILLUP LDA #3608 JTURN OFF. ..
g STA DMACTL %)
1STSTEM EGURTES 5TR GRALTL 1GRAFKICS
: STA COLBK 1BLACK BACKGND
KEY = $2FC LA #3874 1BLUE :
CONSOL = $DRIF STA COLPFE ;COLORE
PMBASE = 30407 LR #3C4 {GREEN
RANDOM = 3DZ6a STh COLPFY 1COLOR
SETURY = $E4SC LR #3648 {WHITE
XITVBY = SE4SF 5Ta COLPF2 1 COLORZ
COLBK = 208 La #1334 iRED
COLPFE = 9204 $TA COLPF3 1COLORZ
COLPFL = $2(% LOa #TITLDL&2SS 1SETUP...
COLPFZ = $2(¢ §Ta DLISTL iTITLE...
COLPF2 = $207 LDA HTITLDL/254 ‘DISPLAY.
AUDCI = $D281 STA DLISTL4! L1sT
AUDCZ = 3D783 LDA #$2€ TJURH INL..
AUDC3 = $D285 §Ta DMACTL DM
AUDCA = 30787 LOR 43 JTURN ON...
AUDFI = D208 5TA GRACTL ‘BRAPHICS
AUDF2 = 80782 JHP CKSTRT WAlT FOR START
AUDF3 = $D284
AUDF4 = D786 START  JSR $E445 (INIT SOUNDS
AUDCTL = 3D26E LDa #8 «CLERR OUT
PRIOR =  $A24F LDX #127 iALL 2ERO PAGE
ATTRAL = 34D . CLPGE 5TA 338X 1USER MEMORY
MACTL = $22F DEX
DLISTL = 4236 BPL CLPGH
GRACTL = 30610 STA SHORTF 15T0P SHORTS
NMIEN =  $D4BE 3TR SHORTF4!
COLFME = $208 514 SHORTF42
coLml = 4201 3TR SHORTF+3
CoLPMZ = $202 Lo #3:1 1P/M PRIORITY
coLm3 = 4202 3TA PRIOR
HPOSPE = $DBBG LA #1 00N T SHiW
HPOSPI = $DER! 3TA SHOOFF 1PLAYER OR STAR
HPOSF2 = sDen2 574 FILLOM (WE STILL MUST
HITCLR = $DOIE JSR PMCLR {CLEAR P/M AREA
PAPF =  $0064 LDR #64 (AND SET UP THE
PIEL =  $DEED 5TA STRHGT 15TAR'S HE [GHT
STICk = $278 Lbh #1228 1PND
STRIG =  $284 5T STRHOR tHORTZONTAL POSITION
. LDa #306 NG LET’S
ORG 3400 {ASSEMBLE ADDR, LDx #4 1 2ERD OUT
LOC ¢(4da8 ACTUAL ADDRESS 2SCLP STA SCOLINAG X +THE SCORE
![-Z)ER SCOLIN#19,X JRREAS!
j %
{RELOCATE PROGRAM (DISK VERSION ONLY) BFL 2SCLP
H LDX #5
2SCLP2 STA SCOLN2+12.X
MIVEPG LDA #3525 {FOR DISK OWLY, DEX
5Te Hi 1THIS SECTION BPL 28CLP?
LDA #3514 MOUES THE LDA 4¢ sTHESE 1TEMS
STA DESTHI iPROGRAM TO STa FILLON {HUST BE SET
LD #0 1175 OPERATIONAL 5Ta DEADFS sT{ 2ERD ON
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STA NOCCHG
STA HITCLR
53T& DMACTL
STR NMIEN
3TR HASDRN
STA HSHORT
5TA AUDCTL
LDx 45
CHMSLP  STA SCORE X
DEX
BPL {MSLP
5TA LEVEL
L0A #3
STA LIVES
JRa #3794
STa SCOLN2+419
LOA #$84

STA COLPFB
LDa #3824
STA COLPF1
Lha #3974
5TA COLPF2
LOA #$C4
3TA COLPF3
LDA 48
STA COLBK
LOA #3874
STA COLPM:
LDr #$3F
STA COLPM2
5TA COLPM3
LDA #3834

5Ta COLPMA

LDA HDLIST&255

5TR DLISTL

LDA #DLIST/256

5TA DLISTL+

LDY RINTRPT&235

LDX HINTRPT/254

LDn #8

JSR SETVBY

LDA HPMAREA/256

STR FMBASE

LDA H32E

5TA DMACTL

LDA #33

5TR GRACTL

LD~ #4449

5TA NMIEN

JMP CLRDSP
PMCLR  LDA 4@

LDX #127

PMICLR STA MISSLS,X
STA PL8,X
3TA PLLX
STA PL2.X
STA PL3.X

DEX
BNE PHMICLR
RETURN RTS

1PLOT ADDRESS CALCULATOR

1STARTUP OR
iELSE WE-LL
WIND UP WITH
INASTY THINGS
tHAPPENING!

iLET?S ZERO
10UT THE SCORE
iCOUNTER, .,

D LEVEL @'
WE START WITH
i3 LIVES

1AND PUT THEM IN
:THE SCORE LINE
1NEXT WE SET UP
;THE COLORS WE
JWANT TO USE.

WE’D BETTER TELL
iTHE COMPUTER WHERE
;0UR DISPLAY LIST
115 LOCATED!
TELL WHERE THE
{VERTICAL BLANK
INTERRUPT 18
{AND SET IT!
(HERE‘S OUR P/
i{GRAPHICS AREA!

s TURN ON THE

10MA CONTROL

1AND
{GRAPHICS CONTROL!
{ENABLE VB!

1CLEAR OUT
{THE P/M AREA:
IMISSILES,
{PLAYER 8,
1PLAYER |,
'PLATER 2
'AND PLAYER 3!

1LOOP UINTIL DONE
iWE’RE DONE'

{MULTIPLY PLOTY BY 48, THEN CALCULATE ADDRESS
;0F THE SCREEN MEMORY TO BE ALTERED.

BLOTCL LDA PLOTY
asL A

874 LD
L0a #9
STA HI
ASL LO
ROL HI
ASL LO
LbA LD
5TA LOHLD
ROL HI

LA HI
STA HIHLD
ASL LO
ROL HI
ASL LO
ROL HI
LDa LO
CLe

ADC LOHLD
5TA LD

L0R HI

AOC HIHLD

5TA HI

LDA #DISP&255
CLC

ADC LO
5Ta L0
L0A #DISP/255
ADC HI
5Ta HI
LDA PLOTX
AND 43
T

LD& PLOTX
LSk A

L5R A

cLe

ADC LO
STA LO
LDA HI
ADC #6
5TA KI
RTS

{CLEAR THE DISPLAY MEMORY

ELROSP LDX 48
$TX PLATX

LOX #4
DLOOP2 STX PLOTY
J5R PLOTCL
LDX PLQTY
LDa #8508
LDY #39
DLOOP3 5TA (LOD),7
DEY
8PL DLOOP3
INK

CPX #34
BNE DLOOP2

10RAW THE COLOR ! BORDER

LOA #3
S5TA BORNUM

BORDER LDX SORNUM
LDA BXSTRT,x
STA PLOTY
LDA BYSTRT,X
5TA PLOTY
LDA BXINC,X
ST BDINCX
LDA BYINC,X
STA BDINGY
LDA BORCNT X
STA BOCNT

DRAWLN JSR PLOTCL
LDA& COLORT,X
LDY #0
k& (LO),Y
STA (LO),Y
LDa PLOTY
CLC
ADC BOINCX
STA PLOTX
LD& PLOTY
CLe

1¥lé

1%32

HE2=240

;+DISPLAY START
HASK X POSITION

;L0 & HI NOW KOLD
;THE ADDRESS!
JEXIT!

{THIS ROUTINE WILL

iCLEAR THE SCREEN RAM.

11T BETS THE ADDRESS
:0F THE BEGINNING OF
1EACH GR.7 LINE
:THEN ?EROES OUT
1EACH OF THE

148 BYTES (8-27)

1IN THE LINE.

;THIS ROUTINE
;0RAWS THE 4 LINES
1 THAT MaKE UP THE
$WHITE GR.7 BORDER
10N THE 5CREEN.
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ADC BDINCY BEG ALIVE iND!
STA PLOTY LOX LEVEL AT HIT US--
DEC BDINT LD& KILLFG,X s UNCONDI TIONAL KILL?
BNE DRAWLN BNE JCRSH 'YES' WE’RE DEAD'!'
DEC BORNUM LDA PX NG, IF WE'RE N A
BPL BORDER STA PLOTX sWHITE LINE (COLOR 1)
: LDA PY +THEN WE’RE ALIVE'
1THIS SECTION STARTS OFF EACH LEVEL 5Tk PLOTY
H JSR PLOTCL
LD #30 1POSITION THE LDY #0
5TA P 1PLAYER LDA BITSON,X
LDA #34 AND (LO),Y'
§TA PY ONP COLOR! X 10N COLOR 17
LD& LEVEL + INCREMENT THE BEQ ALIVE {YES (WHEW')
£LC {LEVEL NUMBER JCRSH  JNP CRASH 160 KILL PLAYER.
ADC #1 ALIVE LDA MOVTIN 1PLAYER MOVING?
5TA LOWK BEG GOTSTK YES--GET STICK.
LDA #8 12ERO OUT JHP MOVSTR iNO, MOVE STAR.
STA SHORTF JGSTK  JMP GETSTK 160 GET STICK
5TA SHORTF4] GOTSTH LDA #4 +SET UP THE
5TA SHORTF+2 STA MOVTIM ‘MOVEMENT TIMER
5Tk SHORTF+3 LDA STICK 1GET THE STICK
§5TA CURLD 1CURRENT TALLY sm STKHLD AND SAVE 17
3T CURKI iWORK ARER 1 THEN LOOK UP
STA HIWK LDA XD, X 1X DIRECTION
LDA #3FF {TELL DECIMAL COMVERTER CLC
T4 SLLOC iNOT 10 PLACE RESULT ADC XD, X
JSR CNVDEC sCONVERT LEVEL 4 STa X1 1AND
LDA DECIMaL+! 'EET DEEIML LEVEL # LDA YD,X 1Y DIRECTION
ORA #8790 OLOR CLC
574 SCOLN2+3 ,P!JT m SCORE LINE ADC YD, X
LDR DECIMAL 1SAME FOR 2ND 5T Y1
ORA #396 -LEUEL B ORA X1 1ANY MOVEMENT?
STA SCOLNZ44 DIGIT BEG JGSTE iNO, TRY AGAIN,
LDx LEVEL \6ET THIS LEVEL'S LDA PX ¢ INCREMENT
LD& TGTLO,X s PARAMETERS Cil sPLAYER X
STA LOWK ADC X1 'PUSITICN AND
LDA TGTHI X STA CXx HOLD IT..
5Ta HIWK CHP #15% .f}Fr SCREEN?
LDA STARSP,X BCS JGSTk 1YES!
T4 STRSPD 5Ta PLOTX N, SAVE [T
LDA SHTIME X SEC
STA SHTIM: 3BC XD, X
5TA SHTINZ STA PXUWC
LD& #4 LDA PY 1 INCREMENT
3TA SLLOC CLL iPLAYER
J3R CNUDEC 15HOW TARGET AMOUNT ROC Y1 1POSITION AND
: STA CKY HOLD 17,
1{CLEAR OUT THE TRACKING TABLE THAT CHP #85 1OFFSCREEN?
{REMEMBERS WKERE THE PLAYER MOVED BCS JBSTH iYES
: 374 PLOTY iNO, 3AVE [T
CLRTRK LD& #8 SEC
aTﬂ SHOOFF 5BC ¥0,X
STa Prut:
CLRTLP sm DIR,X 1CLEAR DIRECTION J5R PLOTCL 1LOCATE NEW PLAYER
5TA LGTH, X 1&ND LENGTH ENTRIES (DY #e 1POSITION,
DEX LDA BITSON,X
BHE CLRTLP AND (L0J,Y
5Tk MOUIX 1CLEAR MOVEMENT INDEX 5TA KV 1SAVE THE * LOCATE" .
STA DRAUFG 'AND DRAU FLAG STX CKyx
GETSTK LDA& PAUSE {GAHE PRUSED? LOR PXUC 1CHECK THE
BNE GETSTK 1YES, LOOP AND LAIT. STA PLOTX 1POSITION NEXT
LD& #3FD 100 “WARBLE’ S0UND LD PYUC 1T0 THE ONE WE'RE
§T4 AUDFY tUSING SOUND STh PLOTY NG TN ..
LO® #SFE (CHANELS 1-3 JSR PLOTCL
ST& AUDF2 LDY #E
L0a H$FF L& BITSON,X
5Ta AUDF2 AND <LOj,Y
L0a #3a3 PHA , AND 3AVE !
5TA AUDC! Lba STRIG -TRI&GER PRESSE{J"
5TR AUDC2 BNE HOTORN INO!
STe AUDCA PLA 10K TO DRA™
L0& #8 iNO ATTRACT MODE BNE JGS HA
5TA ATTRAC JMP DRAWN ;YES. GO DRAly,
L0A HSHORT 1010 SHORT HIT Us? NOTORN PLA :NOT DRAWING--ARE WE
BNE JCRSH (YES' WE‘RE DEAD' CMP COLORT X s0N COLOR 17
LD& DERDFG 101D 5TAR HIT U3? BNE JGS MO, TRY ABAIN
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LDA CKY {ARE WE MOUING CHKYM LDA PLOTY
LOX CKVX 1ONTO ANOTHER 314 PY
CMP COLOR1 , X 1COLOR 17 (MP MAXY
BNE JGS ING! TRY AGAIN. 8CC TMINY
LDA CKX WALL°S WELL... 3TA MAXY
3TA PX 1UPDATE PX P ENDMM
LDA CKY 1AND THINY CHP MINY
_ STAPY 1Py BCS ENDMM
J65  JMP GETSTK 16t sTick. STA MINY
; ENDMM  LDX CKVX :DID WE DRAW
iTHIS ROUTINE HANOLES THE DRAW FUNCTION. LDA CKV {INTO
: | NP COLORI {COLOR 12
ORAWIN LDA DRAWFG :ALREADY DRAWING? BEG ENDLIN SYES' END OF LINE'
ENE DRAOK HYES! P GETSTK INO, 50 GET STICK.
3TA MOVIX IND, THIS 15 THE ENDLIN LDA #6 E AREN' T
LDA STKHLD 'FIRST TIME--SET UP 5Th DRAWFG {ORAING ANYMORE
3Ta DIR VINITIAL ORAWING JSR SEARCH {SEARCH AND FILL!!
LDa #1 ‘UARIABLES. L0A CURLO \GET CURRENT UALUE
5T DRAWFG 5TA LOWK
STA HASDRN L0A CURKI
LDA PX 5TA HIUK
5TA INIX Loa #19 +FUT AT 1STH
STA HINX $TA SLLOC 1P0S. IN SCOLIN
5TA HAXX J5R CHUDEC YCONVERT T DECIMAL
LOR PY LDA #1 N4 REDRA 1HE
STA INIY 5TA RORCOL {PLAYER'S PATH IN
3Ta MINY JSR REDRAM :COLOR 1 CWHITE).
3TA Mty LOX LEVEL {CHECK TO SEE
DRAWOK LDA CKU 11D WE LDA CURLO ‘IF WEVE KIT
LDX CHuX SRUN INTO ANOTHER 3EC \THE TARGET.
OMP COLOR2 X {COLOR 27 SBC TGTLO, X
BNE NOCRSH iNO, WE'RE OK. STA LOWK
JMP CRASH  CRRAAASSSHHH! LDA CURHL
NOCRSH LDX MOVIX LUFDATE THE 3BC TGTHI X
L0A STKHLD | TRACK ING STh HIWK SHIT TARGET?
P DIR,X ' TABLES W1 TH 8PL NEWLUL }YES--NEW LEVEL!
BEQ SMOIR {DIRECTION JMF CLRTRK INO, 60 CLEAR TRACK
INC MOVIX  INFORMAT 10N, NEWLUL LDA LEVEL VIFLEVEL ¢ 15
INX (MF #15 + THEN
STA DIR X BEQ NOLINC & INCREMENT
LOA 43 INC LEVEL sLEVEL
STA LGTH,X :
SeMDIR EP;E -'igTH,X 1 INCREASE SCORE HERE
1
ST BOCNT NOLING ASL LOWK 1SCORE INC =
LDA PX iNOW PLOT THE ROL HIWK sTGT-CUR * 2
5TA PLOTX {LINE WE'RE LDA #SFF {00NT PLACE
LOR PY s DRAWING. . . $TA SLLOC \THE RESULT'
STA PLOTY JER CHUDEC {CONVERT T0 DECIMAL
CCLOOP JSR PLOTCL LDX #5 \AND ADD TO SCORE
LDY #@ LDY #6
LDA (LO),Y SCOLP LDA DECIMAL,Y
A BITOFF X CLC
GRA COLOR2. X +IN COLOR 2. ADC SCORE,X
5TA (LO),Y CHP #18
DEC BDCNT BM1 NOCARY
BEG CKCOLR SEC
LDY MOVIX SBC H16
LDX DIR,Y 5TA SCORE X
LDA DX INC SCORE-1,X
CLe JMP NX3POS
ADC PLOTX NOCARY STA SCORE.X
STA PLOTX NXSP05 INY
LDA YD, DEX
i BPL SCOLP
ADC PLOTY LDX #5 tNOW PLACE THE
5TA PLOTY SHSLP  LDA SCORE,X 1SCORE N
JMP CCLOOP ORa #3908 1SCORE LINE #2
CKCOLR LDA PLOTY s UPDATE X P05, STA SCOLN2412,X
STA PX DEX
CHP MAXX 'CHECK MINIMIM 8PL SHSLP
BCC TMINX AN MAX MM L0A #1 +STOP UB] FOR
STA MAXX X & 1 UALUES 5TA FILLON ‘A MUMENT
JHP CHICYMY {AND UPDATE IF STA SHOOFF
THING  CHP MINX NECESSARY J5R PMCLR {CLEAR P/M AREA
BCS CHKYMY LDA #44 HINITIALTZE
5T MINX 3TA STRHGT {THE
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LA #128 1STAR 5TA PX iTHE PLAYER’S
STA STRHOR {POSITION LDA PLOTY NEL
LDA ¥0 B ON AGAIN STA PY 1 COORDINATES,
STA FILLON _ LD& 48 “REDRAW THE
JMP CLROSP 160 CLEAR DISPLAY! %2 a'ggg% I;IEAIEE g Timk
; ORN N COLO
iTHIS SECTION HANDLES PLAYER’S DEATH BEQ JCTRK
: JSR REDRAU
CRASH  LDA 48 :NG WARBLE SOUND LA INIX sTHIS PART 1S
§TA AUDC! STA PLOTX ‘NEEDED 10 PLOT
3TA AUDC2 LoA INIY ' COLOR | BLOCK
STA AUDC3 STA PLOTY 'AT THE START OF
LDA #1 :NO PLAYER COLOR J3R PLOTCL STHE PLAYER'S TRACK
514 NOCCHG s CHANGE IN VB! LDY #8 SAFTER 1T 15 ERASED.
LA #15 'SET BRIGHTNESS OF LDA BITOFF X $(NOBODY* 3 PERFECT')
STA DEDBRT :PLAYER DEATH, AND (LO) "
TIMRST LDA #5 1SET DEATH TIMER ORA CALORI X
STA TIMER 110 5 JIFFIES. STA (LO),¥
DEADCC LDA DEDBRT SMOVE BRIGHTNESS JCTRK  LDA #3724 'RESTORE DRAW ©.1NC
S14 AUDCI .10 DEATH SOUND “OLUME STA COLPFI 1 COLOR
LDA RANDOM 'GET RANDOH LA He
AND #31F :DEATH SOUND $TA NOCCHG
STA AUDFL 1FREGUENCY 53TA HITCLR
LDA RANDOM {GET RANDOM STA DEADFG
AND #3F6 :DEATH COLOR 5TA HSHORT )
ORA DEDBRY 1ADD ERITE JHP CLRTRK +AND 6O START NEW TRACK,
5TA COLPF1 iPUT IN LINE COLOR
STa COLPM! 'm[) PLAYER COLOR TH!b ROUTINE USES THE TRACKING TABLES,
LO& TIMER TIMER DOME YET? -!}lR AD LGTH, TO REDRAM THE LINE THE
BNE DEADCC iNU, 60 CHANGE COLOR. ,PLﬁ‘rER DREW, RDRCOL INDICATES THE COLOR
DEC DEDBRT '0ECREMENT ERIGHTNESS sDESIRED,
BPL TIMRST :IF MORE, GO DO IT. :
DEC LIVES i1 LE3S LIFE REDRA LDA INIX
LDA LIVES 16ET # LIVES 5TR REX
0RA #5798 {ADD COLOR LDA INIY
sm SCOLN2+19 :aND DISPLAY' 5TA REY
P 370 .zsm LIVES? LDA #e
BNE NOTDED 5TA ¥
LDA HGOMSGL25S uz RE COMPLETELY REDXLP LD¥ %
STA SCOL \DEAD, SHOM LOR DIR,X
L0A HGOMSG/256 L/ GAME OVER/ STA REDIR
STA SCOL+! ‘MES3AGE L0 LGTH,X
CKSTRT LDA CONSOL WALT EOR START ST LGIHY
AND #1 WKEY ... oA #1
BNE CKSTRT :NOT ‘PRESSED--LOOP. STh ¥
RELEAS LDA CONSOL tKEY PRESSED, NOW REDYLP LDA #3
AND #1 ‘WAIT FOR RELEASE' §Ta TIMES
BEQ RELEAS iNOT RELEASED YET' TIMESZ LDA REX
LOa #SCOLING2SS 1BUT 3CORE STA PLOTX
574 SCOL {LINE BACK Loa REY
L0A H3COLIN/254 HN olspw STh PLOTY
§TA SCOL+: LIST, J5R PLOTCL
P START ' START GAME! LDY Hi
: LD& RORCOL
{THIS SECTION PLACES PLATER AT A RANDIM BNE RDCI
+LOCATION IF THERE ARE MORE LIVES LEFT. L& BITOFF X
P AND (LO),Y
NOTOED LDA& #! (D0NYT SHOW sTa (LO) v
STA SHOOFF tPLAYER P SETGE
NEWLOC LOA RANDIM {GET RANDOM X ENDRD  LDA #9
AND HSFE :MUST BE EVEM STA DRAWFG
P #155 'AHD ON SCREEN RIS
BCS NEWLOC ROC!  LDA BITOFF X
3TA PLOTY D (LD),Y
CSHY  LDA RANDOM 1GET RANDOM ¥ 0RA COLOR! ,X
D #37E MUST BE EVEN TR (L0),Y
NP 485 \AND ON SCREEN SETNRP DEC TIMED.
BCS CSHY BEQ NXTY
STa PLOTY LDX REDIR
JSR PLOTCL LOA REX
LDY #8 £Le
Loa ansm X DL X0 X
AN 15 LOCATION 5T REX
CHP cawéz {COLOR 17 L& REY
BNE NEWLOC iNO, TRY AGAIN. CLC
JSR PMCLR 1775 Ok, CLEAR oM ALC YD,
LDa PLOTX SAJE STA REY
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JHP TIMES3
NXTr  INC ¥

LbA Y

CMP LGTHY

BEQ JNRD

BCS NXTX
JNRD  JMP REDYLP
NXTX  INC X

LDa X

CMP MOVIX

BEG JRXLP

BCS ENDRD
JRXLP  JHP REDXLP

L]

32-BYTE DECIMAL CONVERTER., CONVERTS
1A 2-BYTE BINARY NUMBER 70 A 5-BYTE
;OECIMAL NUMBER. WILL PLACE THE
;DECIMAL NUMBER IN SCOLIN IF DESIRED
;(SLLOC DETERMINES POSITION).

CNUDEC LDX #4

LDA #8
COLP  STA DECIMAL X
DEX
BPL COLP
LDX #4
CKMAG  LDA HIWK
CMP HIVALS,
BEQ CKM2
BCS SUBEM
BCC NOSUB
CKM2  LDA LOWK
P LOVALS X
BCS SUBEM
NOSUB  DEX
BPL CKMAG
P SHOWIT
SUBEM LDA LOWK
SEC
3BC LOVALS,X
STA LOWK
LDA HIWK
SBC HIVALS .x
STA HIWK
INC DECIMAL, X
JMP CKMAG
SHOWIT LOX #$4
£DY SLLOC
Bl SHEND
SHOLP  LDA DECIMAL X
ORa #$08

3TA SCOLIN, Y
INY
DEX
BPL SHOLP
SHEND RTS
'THIS ROUTINE MOVES THE STAR AROUND ON

jTHE PLAYFIELD. THE STAR IS ROTATED AND
iPLOTTED (IN A PLAYER) IN THE UBI.

1)
HOUSTR LDA SHTIM :TIHE 70 MOVE?
BEG MSTR :YES, 60 00 [T
~J¥P TRYSHO INO, GET STICK
MSTR  LDA STRSPD 'SET MOUEMENT TIMER
STA SMTIM 'WITH STAR SPEED
LOA STRHGT :ADJUST BN
SEC ;COORDINATES TO
SEC #13 'MATCH PLAYF IELD
STA STRLY 1PLOTTING
LDA STRHOR s COORDINATES,
SEC
SBC #44
3TA STRLX
LDA RANDOM WANT T0 CHANGE
CHP 4240 iTHE STAR’S DIRECTIIN?

BCC 5AMSTD iNO, USE SAME.

NEWDIR LDA RANDCM
AND #7

JMP DIRCHK
SaMSTD LDa STRDIR
DIRCHK Tax
STA TMPDIR
LDA STRLX
CLe
ADC STRDTX X
STA PLOTX
LDA STRLY
CLe _
ADC STROTY X
STA PLOTY
J5R PLOTCL
LD #9
LDA BITS0N,x
AND <LO),Y
BEQ WAYCLR
LDA #15
STR BSCNT
BNE NEWDIR
WAYCLR LDA PLOTX
cLe
ADC #44
STA STRHOR
LDa PLOTY
CLl
ROC #13
3TA STRHGT
LDA ™PDIR
STa4 STRDIK
HOVESH LDA #3
5TA SHORTN
SHMULP LDX SHORTN
LDA SHORTF,X
BEQ NXTSM
LDA SHORTX,X
STA PLOTX
LDA SHORTY X
53Ta PLOTY
JSR PLOTCL
LOY #6
LDA BITSON,x
AND (LO),7
CHP COLOR1 %
BE@ MOVELT
KILLSH LDx 5HORTN
L0R #8 _
STA SHORTF X
NXTSH DEC 3HORTM
BPL SHMULP
JMP TRYSHO
HMOVEIT LDA #3
sTa TRIES
LDx SHORTH
LDA SHORTD X
57A DIRSAV
TRYMOV LDX SHORTN
LDY DIRSAV
LDA SHORTX,X
(L
ADC DIRX,Y
CHP #159
BCS NXTTRN
5Ta PLOTX
LOA SHORTY X

LOA BITSON,X
AND (LD)

Y.
4P COLORT X

1GET
sDIRECTION

iGET OLD DIRECTION.
jCHECK TO SEE

(IF STAR WILL
;BUMP INTCO ANY
{PLAYFIELD

jOBJECT, .

{ANY COLLISION?

iNO, ALL CLEAR'

tHIT SOMETHING,
{START BUMP SOUND AND
'GET NEW DIRECTION,
{ADJUST STAR
'COORDINATES

1BACK TO PM
:COORDINATES

{EROM PLAYFIELD.

iSET DIRECTION

;CHECK ALL
14 SHORTS
1GET SHORT 4
1SHORT ALIVE®

H T

i CUORD [NATE
115 SHORT
JNL

;COLORY?
LPI

i
1STOP THIS SHORT
1BY TURNING
fFUNCTION FLAG OFF
i{MORE SHORTS?
JTES!

iND.,

;TRY 4

{0IRECTIONS

1GET SHORT #

1AND DIRECTION
1SAVE T

:6ET SHORT 4

+6ND DIRECTION
(FIND QUT

{WHERE THE

{SHORT WILL

1BE NEXT
JPOSITION,

S 1T VER
iCOLOR 12
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BEQ GOTDIR SYES! 1775 QK LA STRHUK
NXTTRN DEC TRIES :MORE DIRECTIONS? 5€
M KILLSH N SBC #44
LDX TRIES 1GET NEXT 574 &
LDA DIRSAV :TRIAL DIRECTION LDA STRHGT
cLC 3EC
ADC 0ADD, X SBC #13
AND 43 53Ta Sy
STA DIRSAY FINDCL Lox ]
JHP TRYMOV AND TRY TO MOUE' DA SX
GOTDIR LDX SHORTN 16ET SHORT # L!.L
LDA PLOTX $1SAVE ALL ADC 5XD,X
STA SHORTX X ihE SHORT 5TA Sk
LDA PLOTY {POSITION 3TA PLOTX
S1A SHORTY X 'oND DIRECTION LDA 5Y
L0A DIRSAV {UALUES! ee
STA SHORTD,x ADC 510,X
JMP NXTSM 100 NEXT SHORT' 35TA S7
STA PLOTY
: TH1S ROUTINE GENERATES NEW J3R PLOTCL
: SHORTS AT THE PROPER TIME IF LDY #8
: ANY ARE INACTIVE, LDA (L)1
AND BITSON, %
TRYSHO LDA SHTIM2 tREADY TO START ONE? P COLORL X
BEG TRYSH2 IS 8EG FINDC2
JMP GETSTK N CHP COLORZ X
TRYSHZ LDA SHTIMI YRESET THE BNE FINDCL
3TR SHTIMZ +SHORT TIMER LA #8
- LDx 43 1SEARCH FOR 5TA 10
SHSCAN LDA SHORTF X : INACTIVE SHORT JMP FOUNDZ
BEG STRTSH 10T ONE'Y! FINDC2 LUA D
DEX 3TA 7D
BPL SHSCAN J3R DECD
JMP GETSTK SNONE FOUN FC24  J5R 3RCHLC
STRTSH STX HOLDSX (NP COLORI X
STRTSX LDA RANDOH sRANDOM SHORT X BNE FC28
(MP #1480 JSR GRABEM
BCS STRTSX JHP FINDC2
STA PLOTX FC28 (NP COLORZ,X
STRTSY LD& RANDOM RANDOM SHORT v BNE FC2C
AND H#S7F JSR GRABEM
P #85 JHP OUTLIN
BCS STRTSY FC2C  JSR INCD
STA PLOTY JMP FC2A
J5R PLOTCL FOUND2 LOA #6
LOY 48 5Ta TRIES
LDA BITSON X JSR DECD
AND (LOY,1 FND2A  JSR SRCHLC
NP COLOR X +ON COLOR 1” (MP COLORZ,X
BNE STRTSX iNO, TRY AGAIN' BNE FNOZB
LDX HOLDSX JSR GRABEM
LDA PLOTX 15AVE ALL JHP FOUND2
514 SHORTX % 1SHOR? FND2B LDA TRIES
LDA PLOTY 1 PARAMETERS cLC
5TA SHORTY % ADC #1
LDA RANDOM 5TA TRIES
AND #3 CHP #3
5TA SHORTD X BEQ FINDCI
LD 1 (TELL PROSRAM JSR INCD
STA SHORTF X :SHORT 1S ALIVE! JHP FNDZA
JMP GETSTK :LO0P BACK FINDCI LDA [
P ) 514 TD
15EARCH FOR FILLABLE AREA JSR DECD
: FC1A  JSK 3RCHLC
iTHIS SECTION SEARCHES FOR THE AREA TO CHP COLOR: X
iBE FILLED. 1T IS SO COMPLICATED THAT BNE FCIB
{EXPLAMATION OF 175 FINER DETAILS JSR GRABEM
JOULD BE ALMOST IMPOSSIBLE W1THOUT JMP FINDCZ
WRITING ANOTHER COMPLETE ARTICLE, AT FCIB  JSR INCD
wANY RATE, 1T WORKS, THOSE WlTH ANY P FCIR
tSPECIFIC QUESTIONS SHOULD WRITE ME, OUTLIN JSR PLSXSY
1CARE UF A.N.A.L.0.6, LDA #9
: 5Th TRIES
SEARCH LDA #! OUTLA  JSR SRCHLC
5TA FILLON (P COLOR! X
#6 BNE OUTLE
514 D JSR GRABEM
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JHP OUTLIN JMP ENDI#1Z
OUTLE LA TRIES THINYZ CHF MINY
CLC BCS ENDHMZ
ADC #1 5TR HINY
5Ta TRIES ENDMM2 JSR PLOTCL
MR 44 LDY 49
BEQ OUTLD LDA BITOFF X
JSRINCD AND (LD) 7
JMP QUTLA ORA COLORZ X
OUTLD  JSR LOCTX STA (L0, Y
OUTLD2 CHP COLOR2,% RTS
BNE OUTLE :
J3R FILL SFILL ROUTINE
LD #E
sm FILLON 145 WITH THE “SEARCH' SUBROUTINE, THE
SFILL SUBROUTINE 15 FAR T00 COMFLEX T0
UTLE JhR INCD {EXPLAIN WERE, THIS FILL i3 ENTIRELY
JSR SKCHLC {DIFFERENT FROM THE SYSTEM: 5 FILL
JHP OUTLD2 SROUTINE, RS IT WILL FILL ANY SHAPE
SRCHLC LDX TD STHAT 15 OUTLINED IN COLOR 2.
LoA X
CLC Ll Lon 40 {TURN OFF
ADC 54D % 5Te AUDLZ somu CHANELS
31A Tx 5TA AUDC3 2 AND 3.
TR PLOTX LDk MAXY VINTTIALI 6
LDA 5 SEC {THE FILL
£LC SBC MINY $SOUND
ADC 570, 5TA FILFRO {FREQUENCY .
314 Ty LDA MIN -
574 PLOTY 3EC
LOCTXY LDA& PLOTX SEC #1
CMP #156 5TA HINx
BCS NOREAD STA Fx
LDA PLOTY L0& MINY
MP 435 S1a Fy
BCS NOREAD 3EC
JSR PLOTCL SEC #1
LDY 46 5Th MINY
L& (LO),Y LD& Maxx
AND BITSON,x £LC
RTS AlC #1
NOREAD LDA #e TR HAXX
LDX #a LDA Maxy
£LL
GRABEM Lm ™ AlC #
514 D STA MAXY
Loa X LiA e
514 5% 3TA SCTALY
Loa Tt CLRCZT LD i
STh 57 TR C2TALY
RTS LOCLPY JSR LUCATE
INCD L& TD NP 42
CLE BNE LOCLP:
ALC #: LOCLEZ INC C2TALY
AND 43 JSR LGCATE
314 10 P 2
RTS BEQ LOCLPZ
DECD  LDA TL AND H1
3EC BHE CLRCZT
3BC LDR CZTALY
AND 43 P 4
518 T0 BEQ FILLIT
RTS JSR LOCPRY
PLSKEY LA 5K BEG CLRCZT
STa PLOTX FILLIT LDA Fx
CHP M 514 PLOTX
BCC THIN:Z Lha Fy
STA MAXx 5TA PLOTY
JHP KMz J5k PLOTCL
TMINE2 CMP MIN Loy 4
BCS CKYMZ (DA (LO) ¥
STA MINX 0RA cuLm’a X
CkYMHM2 LD& 37 Sla (LD ,Y
STA PLOTY INC SETF\LY
CHP MAXY JSR LOCATE
BLC THINYZ P
STR MAXY BEQ FILLIT
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AND 1 LA #1
BNE CLRC2T RTS
LA #1 MOTCE CMP 40
STA C2TALY NE 03
FOLL®W JSR LOCATE RTS
(MP 6 3 LDa#3
BEQ LOCLP3 RTS
AND # LOCFRY LDA FX
BNE CLRC2T 5TA PLOTX
INC CZ1ALY LA Fr
JHP FOLLOW SEC
LOCLF3 LDA C2TALY S8C #1
P 41 CMP MINY
BNE LOCLP4 BEG NOLOCP
JMP CLRCZT 5TA PLOTY
LOCLP4 JSK LOCFRY J3R PLUTEL
P BITSON,& LDY He
BEQ FILLI L0A BITSON,x
JMP CLRC2T AND (L0),Y
LOCATE LDA Fx RTS
£Le NOLOCE LD 44
ADC #1 LOX 49
5TA FX RTS
CHP Maxx :
BNE STOFX 1Y81 ROUTINE
L0a CURLU : :
CLL INTRPT LDR <EY 115 SPACE BAR
ADC SCTALY (P #3821 {PRESSED? )
5TA CURLO BIE HOPRES iNO, CHECK FOR PAUSE.
L0A CURH! LDA #3FF sCLEAR OU1
AOC 48 TR KEY iKET CODE,
5TA CURK! LA PAUSE CUMPLEMENT
LA 49 EOR #$FF 1 THE PauUsE
5TA SCTALY 5TA PaUSE jFLAG, i
LA HINX NOPRES LDA PAUSE IARE WE PAUSED?
STh Fx BEG NOPAUS O’
LOA Ha JiP XITUBY {FAUSED, NO UBL!
5TA C2TALY NOPAUS LOA B3CNT MORE BIME S0UND*
LoA #8236 BMI MBS iNO, PROCESS [IMER,
S1A AUOC! kA 4340 MIx VOLUNE W1TH
LOR FILFRG 3TA ALDCY 1PURE TUNE
5TA AUDF! LDA 4330 1SETUP BINE
BEQ NOFFDC 5TR ALDF4 1SOUND FREQUENCY
DEC FILFRQ DEC B3ENT 1AND DECREMENT COUNT,
NOFFOC LDA FY NOBS DA TIMER sTIMER DOWN 0 JERG?
o BEQ NODEC IYE5, OUN  DECKEMENT,
AOC 41 DEC TINER {DECREMENT TIMER.
514 FY NODEC LDA 3HTIMZ
CHP MAXY BEQ NODECZ
BEQ FILEND DEC 5HTiM:
LOR FX BNE NODEC2
CHP MINX DEC SHTIMZ N
BNE STOFX NODEC2 LDA FILLON JARE WE €ILLING?
PLA BEQ HOFILL iNO, D0 REST UF VEL.
PLA JHP XITUBY \YE3, EXIT UBI
JMP CLRC2T NOFILL LDw %6 jCLEAR OUT
FILEND PLA 3TA DEADFG {DERD FLAG
PLA STA HSHORT iAND SHOKT HIT.
RTS LA PIPL jHAS PLATER |
STOFX  LDA EX Al #iC {HIT PLAYER 273
S L0 BEQ NOHITS N0, 175 0K
LDA F¥ INC HSHORT JIES'
1A PLOTY NOHITS LDA P1PL {HAS PLAYER |
JSR PLOTCL AND #331 tHIT PLATER 8°
LOY 48 BEQ NOHI TR IND!
LOA BITSON, A INC DEADF5 YES!
AND (L)Y HOKIT® LD& ~9PF iHAS PLAYER 4
OMP COLORZ, X AND H382 tHIT COLOR 27
BNE NOTCZ BEQ NOHITL iNQ!
LDA BITSON INC DEADFB SYEG! Vs
ORA (LO) HOHITL 574 HITCLR (CLEAR COLLISION,
514 (LD, L04 MOVTIN {MUVEMENT 1IMER 2ERO7
INC SCTALY BEG NOMDEC +YES, DIN'T DECREMENT,
LDA #2 DEC HOUTIM iDECREMENT TINER,
. RTS . NOMOEC LDA& SHTIM :STAR MIVE TIMER ER(?
NOTCZ CHP COLORI X BED NMTDEC iYES, DUN'T DECREMENT,
BNE NOTC! DEC SHTIM 1DECREMENT TIMER,
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MHMTDEC LDA STARC:

BEQ STAROT 13, ROTATE STAR! LDR #PL3&2SS 1RDORESS

DEC STARDY ;D!Si:EIEHENT TIMER 5TA DESTLO Bl & LD

JMP UBREST 1AND SKIF ROTATION. LDa 41 'SET DEST 4
STRROT LDA #1 1oET ROT. TIMER 51A DESTNM

5TA STRRCT 170 1 LDA SH3TRT,v sGET START

LDA STRPOS ; INCREMEN! 514 UBXHLD (SHORT 4

CLC 1STAR ROTATION SHORLP LDa #e

ADC #1 sCOUNTER, LDX DESTNH

CHP #7 BLLO LT 84, LOY SHYHLD,X 1GET LAST INDEX

BNE STOSTF tROT, COUNT Ok o LDX #4 NG ERASE

LDa #8 1ZER0 ROT. COUNTEK. ERSSHO ST (DESTLO:,Y {PREVIOUS
STOSTR STa STRPOS 15AUE ROT, POS. InNY 1 SHORY
UBREST Dy 3TRPOS s THIS SECTION DEX

LDX STRHGT 1DRAWS THE S1AK BPL ERSSHO

LD 41 1IN PLATER 3 LDX VBXHLD

STé PLB-1,X MEMORY USING LDA SHORTF,x JSHORT ALIVE®

5TA PLB48,X 1THE TABLES BE@ NXTSHO sNO!

LD4 STARBI ¥ 1“5TARB! " THRY LDA SHORTX X {6ET SHORT S

5Ta PLE X 1 STARBE" LDY SHORTY,x 1COORDINATES,

LDA STARBZ,Y (LL

5TR PLB4L 2 ADC #4¢

Lia STARE3, LDX DESTNM

5TA PLi42 X STa HPO3PZ,X 1SET HORIZ. POS,

LDa S7TARBY,Y TYA

STR PLA43,A CLe

LDA STARBS,Y ADC #id

STh PLB+4 X STA SHYHLD,X 1AND VERTICAL POS,

LDA STARBS Y a4y

STh PLI4S X LDX CPYST

LD& STARE7,Y LDA #4 N COPy

3TR PLA4S, 2 STR CPYONT 1SHORT [HAGE

LDA STRRBE,Y SHOCOP LDA SHOIMG,X ;0 THE

5TA PLE+? X 5TA (DESTLO),Y sPLAYER

LDA STRHOR 1SET STAR‘S INY

3Th HPOZPR {HORIZ, PO5. DEX

LO# SHOOFF 10k T0 SHOW PLATER™ DEC QF‘![N’-

BNE ENDVED sNO, EXIT UB! ) BFL 3HOCOP

LD Px 1SET BLAtER” ¢ NXTSHO DEC DESTNM {MORE

LLC THORIZONTAL Bl VBEND iNO, EXIT!

abl 447 PUSITIN LDA DESTLO 1POINT TO

5TR HPOSP| SEC ] sNEXT PLAYER

LA @ 1DRAI PLAYER SBC #1268

CLe 1IN PLATER 3 STR DESTLO

ADL #3198 sMEHORY LDA DESTHI

TRX 58C #e

LDe #e 31A DESTHI

5TR PLI-3,X INC UBXHLD

Sk PLI-2,x JHF SHORLP AND LOOP BACK,

3R PLISZ %

STh PLI+S,x UBEND JHP XITUBU (DONE WITH vel!

LiA #5340 P

§Th PLI-1.X i0RTA

STa PLI+L X H

Lhn #al DLIST DB 478,478,474

TAa PLL X b8 $4D,D15P&255,D15P/ 256

LDy NOCCHG +LOLOR CHAMGE Or? DB $0,%0,90,%0,30,%0,30,$0.90,%0

BHE ENDVE] N, Ex1T UB] DE $0,4D,30,90,30,%0,30,30,30 90

NCCOLEMY

;STAR ROT, TIMER ZERO”

{1ES, CYCLE THE COLCR.

STh DESTHI

1N DESTINATION

D8 0,$0,80,$0,30,80,30,40,30,40

DB $0,80,90,90,40,30,30,80,80,80

: THE FOLLOWING ROUTINE USES TWC 08 $C,$0.$0,$0,30,$0.30,$0,30,$0
; BLAYERE (2 & 37 TO DISPLAY THE 08 sD,$D,40,%0,3D,3D,%0,30,3D 30
: YSHORTS,"  EACH PLAYER 15 USED D $0,$0.30,40,30,$D,3D,$D,$0,30
; 10 SHOW Z SHORTS, 50 SOME g 30,3D,30,30,3D,30,30,9D,30,30
; FLICKER MAT BE CBSERVED, DS 0,80,80,$0.90,$24 84

SCOL DW  SCOLIN
ENDUBL INC SHFLIP :TOGGLE FLIP DB ¢4

LDA SHFLIP HASK FLIP D4~ SCOLN:

LR A {70 EITHER DB $41,DLISTA295,DLI5T/254
END #1 i OF 3

TAY PUT N Y TITLDL D8 $76,37¢,$76 876,376,376

LDe CPYSTN .Y

$AND GET ITHAGE

D8 $70,$79,$78 930,346

5TR CPYST 10 U3E (+/%) D MAGMSE
LD& SHFLIF PGET FLID, DB %7d,%47
#ND 4 PMASK AHD W TITLE

14Y BUT IN Y DB 439,844
LOA #PLI/25¢ 1PUT PLAYER 3 0 AUTHOK
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DB $78,$70,339,344 STRLX 0B 8
M STMEG TRLY DB 6
0B $4! TMPOIR DB @
W TITLOL STRDIR DB 8
STROTX 0B 1,1,8,255,255,255,8,1
SCOLIN DB CT,C6,CT,CCOL,8.0,8,8,8,8 STRDTY DB B,1,1,8,1,255,255,255
D8 6,C,C0,CR CCOL,0,8,8,0,6 STRSPD DB 4
ScoLNz 08 ol,0V,C00L.8,0,8,05,00,40 COLOR! DB $48,516,384,901
DB CRLCE.CCOL.G.6.0.0,8,8.6,6 COLORZ OB $39,$20,$89,382
GOMSG 0B @,4,8,8,8 tﬁsm,cﬂ.cé.é COLORZ DB $C6,$30,38C, 383
08 8,c0,0u,CE,CR,8.8,6,8,0 BITSIN 0B $03,839,$6C, 503
MAGMSG 0B 8.8 szt '$2F 821 820 $0F $27 BITOFF DB $3F ,$CF ,8F3 3FC
os 8,$33,33F 30,8 éa.siﬁ BXSTRT DB 8,198,158,8
ss 549 S 3179, 8Y5TRT 08 4.6,84,04"
TITLE na 6,6.0,866,349, de ssL 347 BXINC DB {.9.259,8
0B $45,672 am '$79 341 .8 8YINC DB 9,1.8,255
DB 349,849 6 BORCNT 0B 15? 25,159,35
mmmoaa,s&sa?aaseq BORNIM DB 0
08 s&s, $AD, 6,348, $65,3A4, 383 , AF BDINCX 0B 3
DB $AE,8,8, BDINCY DB 8
STMSG OB 8,6,8,8,8F8,8FSTM3G DB 6,9,8,8,8F9,8F2,$E5,3F3 BGCNT DB 4
DB $3.8.6,3F3,9F4,8E1 ,8F2 8F4 PXC D8 8
D8 8.,8,8.8 PIUC DB 8
SHIOFF DB @
; X 98 8
'LEVEL TABLES Ckr DB 6
: INIX OB @
teTLo 0B d,16,224,48 .343.212 16,4 INlY DB @
0B 248,224,2{2,324 48,148,112, 21 MINK DB 8
TGTHE 0B 31,39,46,35, 42 Py 5?4 {,42 MINY DB 8
0B 46, 43 46.47,47.48.48 MRXX 0B @
STARS® 0B 4,,43532522211 MAXY DB @
DB 1.1.1 REX 0B 8
KILLFG D8 8.8,1,8,1,1,8,1,1,1,1,8,8 REY [8 @
DB 1,101 X 08 8
SHTIME 0B 7,7,7,6,6,6,5,5,5,4,4,4,3 14 08 8
DB 3,2.1 X 0B 8
SHSTRT 0B 9.2 3 08 4
SHYHLD 0§ 2 X 0B 2
SHOIMG DB $33,$58,$28,$58,$33 T DB B
DB $26.320.3F8.520.326 X OB @
COYSTN DB 4,7 o N
00D DB SFF,2,! ™ 08 @
DIRX DB 8,1.3.8FF D 0B @
DIRY DB 3%F,8,1,8 BSINT 0B #
SHORTX 05 4 FILFRG DB &
SHORTY 05 4 TRIES 0B 8
SHORTF D8 4 FILLON DB 8
SHORTD 05 4 C2TALY 0B @
NOCCHG DB 8
26R01 OB @ OEDERT 0B 9
SCORE DB @,,0.8,8,8 STKHLD DB @
SL0C 0B @ RORCOL 0B #
CURLO DB 6 REDIR DE
CURHI DB @ LGTHY OB @
LEVEL DB @ TIMES 08 @
PAUSE OB @ oV 0B @
HASDRN DB Ckux DB 6
LWK DB 8 DRAWFG 0B @
A0k DB 8 MIVIX D8 @
SCTALY 0B @ 0 0B 8,8,8,8
LIVES DB @ DB 06,61
; 0B 4.8.8,255
1STAR PLAYER-MISSILE IMAGES DE 8.8,8,0
: 0 0B 8,8,8.8
5TaRBI DB 331,848,528 ,319 493,884,402 D8 4.6.8.6
STARB2 DB 842.$43,320.316,309,904,$02 08 9.4,8,8
STARBI DB $24.$24.$13.819 503, 83,474 DB 6,:,255,8
STARBA DB $18,318.81C.31F 3F6,$38.318 0 0B 8,1,8,295
STARES 0B 818,812,838 $F3.$1F $1C.$13 30 DB 255,6,1,8
STARBS DB 324,324 308,368,318, 513 $74 DECIMAL OB 4,0,8.4,8
STARB? DB $42,$C2,504,$08.$10 628343 26R02 DB 0
STARBS DB $81,$02,384,388.316,$20 348 HIVALS 0B @,8,8,3,37
STARCT DB @ LOUALS DB 1.18,108,232,1¢
5TRPOS DE @ DIR 05 256
STRHGT 0B @ LGTH D5 256
S5TRHOR DE @

END $4068
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