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In troduction 

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 o ut 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 

A.N.A.L.O.G. Computing 
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C:CHECK 

16K Cassette 

by Istvan Mohos and Tom Hudson 

When typ ing 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 ve ry easily. T ype in the accom
pa nying program and SAVE it. Fo llow the instruc
tions below to check C:CHECK as you would any 
o ther program. 

CHECKing your typing. 
1. Type in the program list ing fr o m the Com

pendium. Visually check it for obvio us errors 
(missing lines, etc ). 

2. LIST the program to be checked to 
cassette. Use the co mmand: 

LIST "C:" 
3. LOAD C:CHECK and RU N it . 
4. C:CHECK will ask yo u if you want the 

o utput to go to th e screen o r printer. Type S for 
screen o r 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 iss ue 
number and press RETURN. 

6. Positio n 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 ch ec ksum table. This 
data sho uld match the "CHECKSUM DATA" 
printed after the program li sting yo u are 
checking. The fo llowing example shows how to 
check for erro rs . 

Sample Compendium CHECKSUM DATA: 

19 DATA 34.455.234.22,55L 38.'3.45,114, 
285.633,442,451,21.11.2'~7 
169 DATA 82,'4,64,11,141.1",281,84,15 
6,16a.5',48,'8,',142.2182 
318 DATA 65,156,181,25,541 

Sample C:CHECK output: 

Each line of the program being checked has 
its own checksum va lue. If any charac ters in the 
line are inco rrect , the checksum value will be 
differen t fr om the corresponding value in the 
Compendium. The checksum data is set up so that 
there are 15 checksum va lues in each line with the 
16th va lue containing the to tal of the checksums. 

The line number o f the checksum line tells which 
line number is first in the checksum gro up. In the 
exam. pIe ab o ve, the first line checked in the fir st 
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 
ch ec ksum line is 3 10, and its checksum is 65. 

Let's ass ume the C HECKSUM DATA above was 
lis ted 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 va lue sho uld be 
2957, as shown in the Compendium CHECKSUM 
DATA. However, in the results in the C:CHECK 
outp ut , the total is 3 108. This means that there is an 
erro r 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 mea ns that there is an error in the seventh li ne 
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 to tal of th e second line of 
checksum data . The total of2302 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 onl y 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 is a 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 RETtJRN. This erases the C:CHECK 
p'tO'grnm. 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 
add ready to run. 0 

100 REM ~ DEBUGGING 410 
BV I5TUQN ~OH05 

110 REM UERSION 2 HODS ~ND C~5SE'TE 
120 REM UER5ION BY TOM HUDSON 
l::'H) GRQPHIC5 0:'1 :'1 "This run ""ill LIS 
T d~ta statp~ent5 to thp screpo or 
printer." 
1.40 '1 :'1 "This IHlTti is crj:>~ted b!,! eval 
uating each character of a uspr pro 
gra~, LISTed to tape , ":? 
150 DIM OUTS(1),ISCI28J,CR$C1) 
160 '1 "OUTPUT TO ~CREEN OR r.:IRINTER";:I 
NPUT OUTS: IF OIJTS() "5" AND OUTS <> "P" T 
HEN 160 
176 If OLlTS="5" THEN OPE" U2,8,9,"E:": 
GOTO 200 
189 CL05E U2:? "~REAOV PRINTER ANI> PRE 
55 1:1;011:1:1"; : INPUT CRS 
1'30 TRQP 180:0PEN UZ,3,0,"P:" 
200 '1 :? "ENTER ISSUE NUMBER";: H!~P 20 
O:INPUT ISSUE 
2Hl '1 :? "RE(lI)V TAPE (lND PRESS r:Jj"lfJ;I:J" 
; :OPEN Ul,4,O,"C:":'1 :'1 
220 Z=O:lINECOUNT=Z;PLIN=Z:K=2 
23:0 TRAP 340:INPIJT UJ.,I$:lINECOIINT=LIN 
ECOIJNT+1:LINUM=UALCI$(1 1 5)) 
240 NLCK=NLCK+l:If NlCKJl AND NlCK(16 
THEN 2'30 
250 If lINECOU"T=l THEN 280 
260 ? U2;TOTAl:NLCK=1 
279 IF OUT$="S" THEN ptn,=pI..IN+ 1: IF Pl 
IN=19 THEN ? "PRESS l:iii,l/:tl TO CONTINUE 
";:INPUT CRS:PlIN=O 
286 TOTAl=Z:? #2; LINUM;" DAHl "; 
2'30 CHK5UM=Z:If I5SUE}~ THEN K=2 
390 fOR 1=1 TO LEN(I$l:PRODUCT=K*~SC(I 
SCI,I») :CHK5UH=CHK5UM+PRODUCT:X=K+l:If 

X=4 THEN K=1 
316 NEXT I:CHK5UM=CHK5UM+X*155:X=K+l:I 
f K=4 THEN K=J 
329 CHKSUM=CHKSUM-I090*INT(CHKSUM/1600 
) 

330 ? U2;CHK5UH;",";:TOTAl=TOTAl+CHK5U 
H:GOTO 23:0 
340 CLOSE Ul:If lINECOUNT=Z THEN 3:70 
356 ? U1.;TOTAI. 
360 CLOSE U2:ENO 
379 ? 1I~[J":'1 "Vour t!,!ped-in pr09ra~ ""a 
s not properlylI5Ted "to "tape." 
380 ? :? "Pleasf.> LIST !,lour progra", to 
tape, thf.>nRUN "; CHRS CI;t) ; "CHECK" ; CHR$ ( 
34);" again.":CL05E U2:CLR :ENO 

• 
CHECKSUM DATA 

(See pgs. 7,10) 

lOO DATA 198,75'3,11,135,1'31,5'34,1'38,80 
6,763,467 , '331,100,465,572,197,62'37 
256 DATA 764,'322,11,168,375,783:,394,25 
'3,534,8'39,675,136,732,361,7114 

• 
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D:CHECK2 

16K Disk 

by Istvan Mohos and Torn 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 wo uld any 
other program. 

CHECKing 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 fil ename. Re~ 

spond: 
D :progname 

and press RETURN. 
5. D :CHEC K2 will ask for an iss ue number. 

For the Compendium, type 99 and press RE~ 
T U RN . If you read A.N.A.L.O.G. Comput, 
ing Magazine, you can use D: C HEC K2 to 
check the programs in each issue. Just type the 
issue number and press RETURN. 

6 . D: C HECK2 will execute . The screen will 
go black in order to speed up the program . 

7. When D :CHECK2 finishes , it will display 
final instructio ns. At this time yo u sho uld type 
N EW and press RETURN . 

8. When D:CHEC K2 executed, it crea ted a 
BASIC fil e o n disk called BUG. ENTER it into 
your computer with the command: 

ENTER "D:BUG" 
This file sho uld match the "CH ECKSUM 

D ATA" printed after the program listing yo u are 
check ing. The fo llowing exa mple shows how to 
check fo r erro rs. 

Sample Compendium CHECKSUM D ATA: 

1
2

9
8 

DATA 3 ••• 55.23 •• 22.55.38.~3 •• 5 . 11 •• 
5.633 ••• 2 •• 53.23,31,2'57 

168 DATA 82.' •• 6 •• 73.3.7.1~'.287.8. 15 
6,368.5',.8.'8.~.3.2.2382 • 
318 DATA 65,356,191.25.5.7 

Sample "D:BUG" CHECKSUM DATA: 

1185DA6T3A33 ••• 55.23 •• 22.55.38.2 •••• 5.11. 
• • , •• 2 •• 53.23.31,3188 
t68

368
DATA 82.' •• 6 •• 73.3.7,1,~,287,84,15 

, ,5~,.8,'8.',342,2382 
318 DATA 65,181,3.,288 

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 d ata is set up so that there are 15 check~ 
sum values in each line with the 16th value contain~ 
ing the total o f 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:CHEC K2 . 

The fir st thing to do would be to look at the to tal 
of the values in the first line . This value should be 
2957, as sho wn in the Compendium CHECKSUM 
DATA. Ho wever, in the results in the BUG file , the 
to tal is 3108. This means that there is an error in the 
15 checksum values in this line. C o mparing the 
C o mpendium checksums to the BUG checksums, 
we find that the seventh checksum is 244 in the BUG 
d ata , and sho uld b e 93. This means that the re is an 
erro r in the seventh line of the program . No te the 
erro r and continue checking. The rest o f the line is 
correct, so we go o n to the second line. 

Now we check the total of the second line of 
checksum d ata . The total o f 2302 in our BUG file 
matches the to tal in the Compendium, so we can go 
o n to the third checksum line. 

T he third checksum line is different from the 
o thers in that it o nly checks four lines. This is 
beca use it is at the end of the program, and the pro~ 
gram did no t have an even multiple o f 15 lines. The 
line is checked the same as the o thers. As yo u 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. D 

10 Il£M ~ OfIHJGt.INt. 1110 
BV TSTUliN MOtiOS 

20 R£M U£1l5ION 2 MOOS BY TOM tiUOSON 
~O r.IlIlPIHC5 0:"1 :"1 "This run will tIST 
data stat"Ment5 wi t" the n.;:u"e: r.Jill! 

r to thf> diS .k." 
40 ? :? "Thf> em OOTtI it; I::rp.;)toPd by pv 
aluating each character Of a user prog 
raM, lIST",<:t to disk , ":? 
SO DIM FI$ Ci5) 
60 ... CLOSE UI:? "ENTER f"IU':NlIME";: INPUT 
FI;;> 
70 PIK=P£EK (55"9) ; l=O: REM lli:'i.t=lt1.\ti 
89 ? :? "ENTER ISSUE NUMBER"': TIHIP 80: 
INPUT ISSUE ' 
"99 TRAP 60:0PEN Ul,4,O,FI$ 
1 00 ON X GOTO 180,280 
t.10? "JIi":? "OIS1I8LIHG SCREEN . , .5TIlNI> 
8V .. ,":fOR 1=1 TO 800:NE)O(1 T:POK£ 55"3, 
Z:REM debug before poking 
120 lINECOUNT=Z:OIH 1$(126) 
130 TRAP 150:INPUT Ul;I$ : LINECOUNT=LIN 
ECOUNT+l . 
149 GOTO :IJO 
150 CLOSE ttl:O=INTClIN£COUNT/15J:OIM C 
CLINECOUNTl,RCQ),S$C5':If CLINECOUNT=Z 

OR 1$="") TtiEN 5:!O 
160 IF 1I5C(I$Cl.1»)(48 Oil OSCCI$Cl,l)) 
>57 THEN 530 
170 X=l:GOTO "90 
180 RANGE=Z:LIN£=Z:FOR 1=1 TO 5:5$(1,1 
)=" ":NEl(T 1 
1<)0 COlHH=l 
200 INPUT Ul;I$:T=l:COUNT=COUNT+l 
2Hl IF IS H, nO" " TliEN 5$ H, Tl =I$ H, 
T1 :T=T+1:GOTO 218 
229 LINE=V(lL(S$) 
230 R(R~NGE)=LINE:RONGE=RONGE+l 
240 TRnp 278:INPUT Ul;l$ 
250 COUNT=COUMT+l:IF COUNT=15 THEN 1'0 
260 (;OTO 240 
270 CLOSE Ul:X=2:GOTO '9 
280 f"OR 1=1 TO LINECOUNT:CHECKSUM=Z 
2'0 GET Ul,NUHBER:PROOIJCT=X*NUHBER:CHE 
CKSUH=CHECKSUM+PROOUCT : X=X+l:IF X=4 Tti 
EM X=1 
389 IF NUMBER=155 TtiEN 320 
~Hj GO TO 2"30 
320 CHECKSIJH=CHfCKSUH-IOOO*INTCCHECKSU 
H/I(90):CCI'=CHECKSUH:IF ISSUE)' THEN 
><=2 
:.\30 NEXT I 
340 CLOSE tu: OPEN Ul, 8,0 , " l) : tWf;" ; LINE= 
pez) :ITEM=Z 

350 COUNT=15:TOTlIL=Z:IF lIHECOUNT(15 T 
HEN COUNT=LINECOUNT 
360 PRINT tU;LINE;" DoTA "; 
370 FOR 1=1 TO COUNT:O(lTUM=CC15*ITEH+I 
) : PRINT ttl; OIlTUH' II " . : TOTAL=TOHaL.+OOTU 
M:NEHT I ' , I 

380 PRINT Ul;TOTAL 
3'0 ITEH=ITEM+l:LINECOUNT=tINECOUNT-t5 
:IF LIHECOUNT(l TtiEN 420 
400 lINE=R CITEM) 
419 GOTO 350 
420 CLOSE Ul:POKE 55',PIK 
439 ? "JIi~TO check Gl::m! data a9ainst pri 
nted data stateMents, type NEW. Th 
en t~pe:" 
440 ? "ENTER "; CHR$ (34) ;"0: 8UGI:Ii!I,II:J:1 . 

Type LIST after the 
REAOY prOMpt." 
450? :? "The linl" nUMbl"r Of pach data 
stateMentcoincides with the first lin 

I" of th{''' 
460 ? "user pro9riu", which the data sta 
teMent evaluat{'s." 
479 ? "NUMbers within each data state", 
I"nt reprl"sent consecutive lines of 
the user PJ'09raM." 
480 ? "The last nUMber is t"f> tot<lI." 
4'0 ? :? "Check the ~ nUMber of eac 
h state- Meot a9ain5~ the prin~pd ver 
<;ion;" 
509 ? "ool!,l io case of a discrepancy c 
heck each nUMber in the data state",f.' 
nt." 
510 ? "Make note of the lines contaill i 
n41 the bU\S , Then ENTER "; CHR$ (34) ; "0: 
!,IOI.lrpl"'o41I:Cill:I:I" 
520 ? "to Makp the corre("tions.":END 
~30 POKE 553,PIK:? "1Ii~":? "VOUI"' typed
In prograM was not prop,.r]~LI5Ted to d 
i5k." 
540? :? "Please l.IST ~our prograM to 
disk, thenRUN U;CHR$C34l;"O:CHECK";CHR 
S041;" again . ":CI.R :END 

• 
CHECKSUM DATA 

(See pgs. 7~10) 

10 O~T(I 44,815,767,524,686,38',806,850 
,86,721,'21,5~3,5~1,704,~74.~471 
160 D~T~ 482,125,38',6'6,567,7"97,442,5 
61~230t8"9,717,216,'43,541,2",709. 
31~ O~ ~ 71',711,741,.27,244,435,288,5 
84,553,441,711,4'"9,803,322,515,79'3 
469 DAT~ 246,684,406,232,123,700,480,7 
74,500,4145 

• 
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UNLEASH THE POWER 
OFATARI'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.lfDMA 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 chip re-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: 

29 FOR I=l TO 188e89:NEKT 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 OMA 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 OMA." 0 

GRAPHICS EXECUTION % INCREASE 
MODE SECONDS (over no-DMA) 

NOOMA 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 

18 REM GRAPHICS ~ GTIA DEMO COUAL) 
28 REM 
38 GRAPHICS ~ 
.8 C=8:SETCOLOR .,C,I 
58 FOR 21=8 TO 3~ 
68 FOR Y=8 TO ~5 
78 HN=3~-H:YN=~5-Y:COLOR INTCSQRCHN*HM 
+YN*YMJ '6 . 5) 
88 PLOT H,Y 
~8 PLOT 7~-H,Y 
181 PLOT 21 l~l-Y 
III PLOT 7~-H,1~1-Y 
121 NEHT Y 
131 NEHT H 
1.1 C=C+l:IF C)15 THEN C=8 
lSI SETCOLOR .,C,8 
161 FOR TIME=l TO 511:NEHT TIME 
171 50TO 1.1 

CHECKSUM DATA 
(See pgs. 7~10) 
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CONSOLE BUTTON 
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(5127~):GOTO 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 without any 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 ''~O 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 "0: 
BUTTON. LST," 30000, 30170). When yo u 
want to include it as part of your own program 
currently in RAM , ENTER "C": from cassette or 
ENTER "0: BUTTON. LST" from disk. 0 

o REM CONSOLE BUTTON SUBROUTINE 
1 REM BY JERRY WHITE 6/5/82 
18808 GRAPHICS 8:POKE 752,I:POKE 718,4 
8:POKE 82,2:POKE 281,~ 
18818 ? .. ,,~~~ Use the ~[I]~:.Ji~'~(~i]-:1 or itJ:4I1i1I' 

button to":? :? .. highlight !lour (hoi 
ce below, then" 
18828 ? :? II. press the ~ button." 
:FOR ME=8 TO 8:POKE 5327',ME:NEKT ME:G 
OSUB 30100:SEL=Jl 
18818 POSITION SEL, SEL:? ·1:lj:JII: •• :I_:J 
1:IIIfi:r'l: .. 
18848 BUTTON=PEEK(5327~':IF BUTTO.=7 T 
HEN 30040 
18858 GOSUB 30140:IF CHOICE=6 THEN 381 
10 
18068 SEL=SEL+2:IF SEL}15 THEN SEL=11: 
GOSUB 30J08:60TO 30030 
18878 IF SEL=13 THEN GOSUB 18180:POSIT 
ION 11, SEL :? ·1:Jilll:J: .... ;r·J.~IIJ'·: GO TO 30 
048 
18888 IF SEL=15 THEN GOSUB 38188:POSIT 
ION 11, SEL :? '1:1II:_jlj:II_!l:IIIl1:ro{l:": GOTO 1 
0848 
188~8 GO TO 30040 
18108 POSITION IJ,11:? "RERUN THIS PRO 
GRA"":? :? ,"RETURN TO BASIC":? :? ,"R 
U. MENU PROGRAM":RETURN 
18118 TRAP 10000:POKE 201,10:IF SEL=15 

THEN? """:? :? ,"LOADING MENU":RUN " 
D:MENU":TRAP 40000 
18J28 IF SEL=11 THEN GRAPHICS 8:? :? " 
BASIC":? IIISlIi:POKE 752,O:TRAP 40800:E 
ND 
18118 TRAP 40080:RUN 
18148 GOSUB 10170 
18158 CHOICE=BUTTON:BUTTON=PEEK(5327" 
:IF BUTTON<>7 THEN 18158 
18J68 GOSUB 18170:RETURN 
18178 FOR ME=O TO 8:POKE 5327~,ME:NEKT 

ME:RETUR. 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

8 DATA 874,802,472,6",670,842,127,1'7 
,560,185,623,205,215,413,'35,781' 
38130 DATA 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 prevent a 
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. 

19 INPUT )( 
29 PRINT )( 
30 GOTO 10 

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-S AT LINE 10" 
message. By adding a TRAP statement, this problem 
can be avoided completely. 

19 TRAP 10:INPUT )( 
20 PRINT )( 
39 GOTO 10 

In the slightly modified exar¥rple 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 # 13S. 
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 ma y 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 IS6 and 
IS7 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: 

19 REM OISPLAV ERROR NUMBER 
20 REM AND LINE NUMBER OF ERROR 
30 PRINT PEEK (135) ; II ~T LINE "; PEEK (18 
6) +PEEK C187Hf256 
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Listing 1. 

.188 ? II~II:CLR :REM CLEAR SCREEII AIID UA 
RUBLES 
118 REM PREUEIIT ERASURE OF PROGRAM ALR 
EADY STORED 011 DISK 
128 DIM ATRAP$(6).A$C.12').IIAME$C8).FIL 
E$ (.18) 
138 REM SET UP DISK SUFFIX '0:' FOR FI 
LE IIAME. IOCB IS FILECDEUICE) IIUMBER 
1'8 FILE$=IID: II :IOCB=2:IN=':GIIU=8 
158 REM GIIU=8 IS THE OUTPUT MODE 
.168 SET=.168:CLOSE UIOCB:IF ATRAP$=IISPR 
UIIG II THEil PRIIIT II FILE IIAME DID NOT PR 
EUIOUSLY EXISTII:GOTO 288 
178 TRAP SET:PRINT IIEIITER FILE IIAMEII 
188 IIIPUT IIAME$:FILES(3)=IIAMES:ATRAPS= 
"SPRUNG":OPEII UIOCB.III.8.FILES 
.1'8 PRIIIT FILES;" ALREADY EXISTSII:? "U 
SE A DIFFEREIIT IIAME":CLOSE UIOCB:GOTO 
178 
288 OPEII UIOCB GIIU.8.FILES 
2.18 PRIIIT FILE~;II OPEIIED SUCCESSFULLY" 
228 CLOSE UIOCB 

• 
Listing 2. 

188 PRIIIT II~II:CLR :REM CLEAR SCREEN All 
D VARIABLES 
1.18 DIM ATRAP$(6).NAME$C5).FILE$C8) 
128 REM SET UP DISK SUFFIX FOR FILE IIA 
ME. IOCB IF THE FILECDEUICE) IIUMBER. 
III=~ IS THE INPUT MODE 

138 FILE$="D:II:IOCB=2:III=~ 
1~8 REM WRITE ERROR IF TRAP IS SPRUIIG. 

IT IS GOOD PRACTICE TO CLOSE FILES T 
o PREVENT ERROR U.12' IF YOU LOOP BACK 
158 REM TO A PREUIOUS PART OF YOUR PRO 
GRAM THAT OPENS A FILE. 
.168 SET=168:CLOSE UIOCB 
178 IF ATRAP$="SPRUNGII THEN ? IIERROR .1 
78. FILE II;FILE$;" NOII-EXISTANT":FOR 0 
=1 TO 1888:IIEXT D:GOTO 188 
188 REM KEEPS MESSAGE ON SCREEII TEMPOR 
ARILY BEFORE RETURIIIIIG TO BEGIIINIIIG OF 

PROGRAM 
1'8 TRAP SET:PRINT "TYPE III FILE NAME" 
:PRIIIT liDO IIOT IIICLUDE 'D:' PREFIX":IN 
PUT NAME$ 
288 FILE$(3)=IIAME$:REM CONCATEIIATES FI 
LE IIAME ONTO DEVICE PREFIX 'D:' 
218 ATRAP$="SPRUNG" 
228 REM IF THE 'OPEN' STATEMENT WORKS. 

ME HAUE A VALID FILE IIAME ALREADY STO 
RED 011 DISK READY FOR INPUT 
238 OPEII UIOCB.IN.8.FILE$ 
2~8 PRINT "FILE ";FILE$;II OPENED SUCCE 
SSFULLY" 
258 CLOSE UIOCB 

• 
Listing 3. 

188 PRIIIT II~II:CLR :REM CLEAR SCREEII AN 
D UARIABLES 
118 REM CATCH EIlD-OF-fILE ERROR 
128 DIM ATRAP$(6).ASC.12').IIAMES(8).fIL 
E$ (.18) 
138 fILE$=IID: II :IOCB=2:III=':GIIU=8 
1'8 REM 'D:' IS FILE IIAME PREFIX. 111= 
, IS IIIPUT MODE. 'NU=8 IS OUTPUT MODE 
• IOCB IS DEVICECFILE) IIUMBER 
158 REM FIRST ME MUST CREATE A FILE All 
D PUT SOME DATA IN IT BEfORE TRYIIIG TO 

READ THE DATA. 

168 PRIIIT IIEIITER A FILE IIAMEII:PRIIIT liD 
o IIOT IIICLUDE THE '0:' PREFIXII 
178 IIIPUT IIAME$:FILE$(3)=IIAME$:REM COli 
CATEIIATES PREFIX AIID FILE IIAME 
188 OPEII UIOCB.GIIU.8.FILE$ 
1'8 REM WRITE DATA OIlTO FILE. 
288 PRIIIT UIOCB;"FIRST" 
2.18 PRIIIT UIOCB;"SECOIIDII 
228 PRIIIT UIOCB;IILASTII 
238 CLOSE UIOCB:REM IT IS GOOD PRACTIC 
E TO KEEP A FILE CLOSED WHEII NOT USED 
2'8 REM FAILURE TO PROPERLY CLOSE A FI 
LE CAli CAUSE IT TO BE LOST 
258 REM 
268 REM READY TO READ THE FILE 
278 OPEN UIOCB.IN.8.FILE$ 
288 SET=3.18:TRAP SET 
2'8 REM READ DATA FROM FILE AND PRINT 
EACH UALUE AS IT IS READ 
388 INPUT UIOCB.A$:PRIIIT A$:GOTO 2'8 
3.18 PRIIIT IIFINISHED READING FILE SUCCE 
SSFULLYII:CLOSE UIOCB 
328 REM DELETE LIIIE 288 AIID YOU WILL G 
ET AN ERROR MESSAGE .136 CEND OF FILE) 

• 

Listing 4. 

188 PRINT II~II:CLR :REM CLEAR SCREEII All 
D UARIABLES 
1.18 REM CATCH DEUICE TIMEOUT ERROR U .1 
38 
.128 REM YOU FORGOT TO TURN 011 All INPUT 

OR OUTPUT DEVICE 
138 DIM ATRAP$(6) 
1~8 SET=.148:IF ATRAP$=IICAU'HTII THEN PR 
lilT "TURII ON I/O DEUICEII 
158 TRAP SET:ATRAP$="CAUGHTII 
168 LPRIIIT "PROGRAM RAN SUCCESSFULLY" 
178 REM RUN THIS PROGRAM WITH PRIIITER 
TURIIED ON AND OFF 
188 REM CHANGE LIIIE 168 TO USE DISK. I 
NTERFACE. OR SOME OTHET I/O DEVICE 

• 
Listing 5. 

188 PRINT II~II:CLR :REM CLEAR SCREEII AN 
D VARIABLES 
1.18 REM READ DATA AND TRAP OUT-OF-DATA 

ERROR US 
128 SET=.1'8:TRAP SET:REM DELETE THIS L 
IIIE AIID ERROR US WILL OCCUR 
.138 READ N:PRIIIT II:GOTO .138 
1'8 PRIIIT "FIIIISHED READING DATA" 
158 DATA 28.'.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. 

It 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. 0 

18 REM 8ASSNOTE TUTORIAL BY JERRY WHIT 
E 
28 ? 
38 GOSU8 2~0:GOSU8 l~O:GOTO 100 
4e SOUND 9,8,O,0:READ PITCH:0=12:U=14: 
SETCOLOR 2,PITCH.0:SOUND O,PITCH,D,U 
58 POSITION 10,20:?" SOUND O,";PITCH 
; ..... jDj .. , .. ;Uj" ":RETURN 
68 FOR HOLD=1 TO 200:NEKT HOLD:SOUND 9 
.9.0.9:PITCH=8:D=8:U=9:GOSU8 58:RETURN 
78 FOR HOlD=1 TO 50:NEKT HOlD:RETURN 
80 FOR HOlD=l TO 25:NEKT HOLD:SOUND 8, 
O,O,O:RETURN 
~O DATA 102,~O,B5,82,75,72.67,67.60,57 
,60167,75,67,51,68,75,~0 
108 FOR TIHE=l TO 2:GOSU8 48:GOSU8 60: 
G05U8 69 
119 GOSU8 48:GOSU8 78:GOSU8 40:GOSU8 7 
o 
129 GOSU8 40:GOSU8 60:GOSU8 68 
139 G05U8 48:GOSU8 78:GOS118 40:GOSUB 7 
o 
149 GOSU8 49:GOSU8 60:GOSUB 68 
150 FOR OUARTERNOTE=l TO 8:GOSUB 49:GO 
SU8 79:NEKT OUARTERNOTE 
169 GOSU8 49:GOSU8 88:GOSU8 40:GOSUB 8 
o 
179 G05U8 40:GOSU8 88:RESTORE :NEKT TI 
ME 
189 RESTORE :GOSU8 40:GOSU8 60:POKE 75 
2,8:ENO 
1~9 ? :? ," PITCH = NOTE":GOSU8 310 
200 ? :? "25=E","27=DU ..... 28=0 ","30=CU 
" 
210 ? "31=C ","33=8 ","36=AU","37=A II 

220 ? "40=GU","42=G ","45=FU","48=f II 

230 ? "51=£ 1."55=OU","57=D ","60=CU" 
240 ? "63=C ","67=8 1,"72=AU"."75=A .. 
258 ? .. 82=GU ..... 85=G ..... '0=FU"."'7=f II 

268 ? "192=E":G05UB 310 
270 ? :?.. THE ATARI BASIC SOUND CO"," 
AtlD:" 
280 ? :? "SOUND UOICE,PITCH,DISTORTIOtl 
,UOLUME":GOSUB 319:RETURN 

2'0 GRAPHICS O:POKE 752.1:G05U8 310:? 
II THE THEME FROM BARtlEY MILLER" 
390 ? :? "8ASSNOTES U5ItlG SOUND DISTOR 
TION 12":G05lJB 319:RETURN 
319 FOR CTRLR=2 TO 36:1 "-";:NEKT CTRl. 
R:RETURN 
320 REM KKKKMKKKXXXXXXMKKMKXMXKKMKKKK 
330 REM * D=DISTORTION U=UOLUME * 
348 REM * GOSUB 50 FOR WHOLE NOTE * 
350 REM * GOSUB 79 fOR QUARTER NOTE * 
360 REM * GOSUB 80 FOR EIGHTH NOTE * 
370 REM * GOSU8 780 TO DRAW A LINE * 
380 REM KKMXMKKXKKMKKXMXXXXXMXKXMKMKK 

• 
CHECKSUM DATA 

(See pgs. 7~1O) 

19 DATA 785.653.272,5~7,653,822,1'1,72 
1,617,7',221,55,227,61,557,6431 
160 DATA 242,874,327.262,121,~88,40,41 
,32,8~,6'1,764,6,,86,6~2,5318 
318 DATA 45,788,~82,780,31,~27,705,886 
,5064 

• 
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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 loca tio n 
53768. For those interested in reading up on the 
functions of the various sound registers, I strongl y 
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 so und effects that are available 
from BASIC, I 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 effec t with no 
distortion before we begin experimenting. By enter
ing other va lues 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. 0 

19 GOSUB 158:REM ~UDCTl DEMO BY JERRY 
WHITE 6/2/82 
20 FOR OFF=8 TO 3:S0UND OFF,O,8,O:NEHT 

OFF:REM TURN OFF ALL SOUNDS 
38 ? :? "ENTER A NUMBER BETWEEN 0 AND" 
:? "255 THEN PRESS 1;ljlll;I:I" i 
49 POKE 764,255:TRAP 30:INPUT NUMBER 
59 NUMHER=INT(NUMBER):IF NUMBER{O OR N 
UMBER}255 THEN 30 
60 POKE 53760,243:POKE 53762,81:POKE 5 
3764,~6:POKE 53766,121:REM C MA~OR 
79 FOR K=53761 TO 53767 STEP 2:POKE H, 
162:NEKT K 
80 REM DISTORTION=10 VOLUME=2 (10*16+2 
=162) 
~9 POKE 53768,NUMBER:REM AUOCTL 
190 fOR H=243 TO 60 STEP -1:POKE 53760 
,H:NEKT H:REM SLIDE SOUND 
110 ? :? "PRESS ~ TO END":? "PRESS A 
NOT HER KEY TO CONTINUE":POKE 764,255 
120 KEY=PEEK(764):IF KEY=28 THEN POKE 
82,2:1 :? "HASIC":? "IS";:ENO 

130 IF KEY(}255 OR PEEK(5327~)()7 THEN 
20 

140 GOTO 120:REM WHATCHA WANT? PRESSA 
KEY! 
150 GRAPHICS O:SETCOlOR 2,~,O:POKE 82, 
5:? :REM CLEAR SCREEN/LEFT MARGIN=5 
168 ? :? "This prograM was designed" 
170 ? :1 "to deMonstrate the effects" 
188 1 :1 "Made possible by altering" 
I~O 1 :? "the AudiO Control Register" 
200 1 :? "at deCi~1 location 53768" 
210? :1 "(Sd208).":RETURN 

• 
CHECKSUM DATA 

(See pgs. 7~10) 

19 DATA 414,'18,846,'50,679,674,1~4,76 
3,431,47,26',213,84,763,717,7'53 
160 DATA 360,641,576,412,83,,35~,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 o f your variables 
and their meanings as you wrote the program. [f 
you're like the other 90% of us, who write a program 
and th en spend several agonizing hours documenting 
it , then help has arrived. 

The fo llowing utility was written to help me keep 
track of my variables . It d oesn't tell me what I used 
them fo r, 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 o ut 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 
writin g the things myself has taught me more about 
the inner work ings of the ATARI th an any listing 
cou ld . Let m e explain how your ATAR[ stores var i
ab le na mes. It wi ll help you to understand how and 
why the program works . 

Behind the scenes. 
Within the heart of your ATARIlurks the Vari~ 

able Name Table . This tabl e conta ins all of the 
variables used (and, sometimes, not used ) by a pro
gram. H ow do th ey get th ere? Good question. When 
you type in < A= 10> for example, the ATARI 
BAS IC cartrid ge takes the "A" and puts it in the first 
ava il able slo t 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 ca n be up to 128 
characters long. How does the interpreter know 
where o ne variable name ends and the next o ne 
begins? What about string variab les and dimen
sio ned variables? 

He-re's the scoop. The very last characte r of each 
var iab le name is stored in th e tabl e as an inverse char
acte r. O ur "A" character would actua ll y be sto red in 
the na me table as an in ve rse A, sin ce the begi nning 

and ending character for the variable is A . If the va ri
able name was "TEST," then "TES" would be 
sto red as normal characters and the last "T" would 
be stored as an inverse "T." TEST$, a string variable, 
would be stored as "TEST" (normal) and "$" (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 ab le 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 b y a blank byte following the las t 
ch aracter of the last var iab le name. For the purpose 
of o ur utility, however, we want to stop picking off 
variables when we encounter the first variable of the 
utility program. Armed with this informatio n , le t' s 
try our first experiment. 

Listing 1. 

5 REM TYPE ~ CONTROL CO~ BETWEEN THE 
QUOTES IN LINE 79 TO PRODUCE ~ HE~RT 

10 ? CHR$(125):REM *CLE~R SCREEN* 
29 ? "~SCII","CH~R","~DDRESS":REH * HE 
~DINGS * 
39 ~=10:TEST1=10:DIH B$(I),YES(5,5):RE 
M * S~HPLE U~RI~BLES * 
49 ST~RT=PEEK(1l0)+PEEK(131)*256:REH * 
GET DECIH~L ST~RT ~DDRESS OF U~R N~HE 
T~BlE * 
59 ? .. ";PEEK(STARTl," ";CHR$(PEEK(ST~ 
RTl)," ";START:REH * PRINT ~SCII, LETT 
ER AND ADDRESS * 
69 ST~RT=START+1:REH * GET NEXT ONE * 
79 IF PEEK (START) =~SC ( ..... ) THEN END : R 
EM * IF BL~NK THEN END * 
80 GOTO 50:REH * GO PRINT NEXT CH~R~CT 
ER * 

• 
CHECKSUM DATA 

(See pgs. 7~1O) 

5 DATA 331,1'8,'62,568,625,1'0.352,707 
,530,4463 



VOL. 1 THE A.N .A.L .O.G. COMPENDIUM PAGE 21 

As you can see, the variables for the program itse lf 
were printed to your screen. This was just a sa mple 
for th e non -believers o ut there. The var iab les pre
sented are representative of all types used by the 
ATARI: regular, string and dimensioned. Ano ther 
thing yo u will no tice is that the variabl es fo llow the 
o rder in which the y were typed. Line 30 is the first 
place variables were typed in. If we look at the output 
of o ur program, we see that the variab les follow th e 
sa me o rder as Line 30: A,TEST1,B$,YES and START. 
The address of each letter is also printed in the las t 
co lumn . This will be helpful when we conduct o ur 
o ther experiments, so type in this progra m. 

I hope this little demo illustrated the points I made 
previo us ly. Here is an exp lanatio n o f how the ut ility 
operates. 

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

fo llows: 
32500 clears the deck and initializes the util

ity va riab les. 32502 cl ears the screen and out
puts a message to the printe r. 32504 takes the 
contents of the current address and stores it in 
TEMP. A check is then made to see if TEMP is 
an in verse character (i .e., >= 128 ), o r if it is a 
blank. If o ne 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 s tore the 
value from TEl'-AP, and store it into the appro
priate locatio n in VAR$ . W e are building o ur 
va riable name in VAR$ for output to the prin
ter. A check is made of the error flag ERRER. If 
se t , an asterisk is appended to our vari able name 
in VAR$. If clear, then SKIP is checked . If it is 
set ("set" meaning it is equal to 1), then it's time 
to pr int our variable name . If clear ("clear" 
mea ning it' s equal to zero), we increment the 
current address CURADD, the character count 
C HARCNT and then go back for the next line. 

32514-32522 are the subroutine lines used 
to determine the type of variable. W e get here if 
the value in TEMP was an inverse character o r a 
blank. If the content of TEMP is an ASC II 
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 COTO 
32522. If TEMP contains an inverse "(," then it 
is changed to a no rmal "(," and we COTO 
32522. If a ll of the above fail, then we assume an 
ASC II 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 AJ)J)endix C of the ATARI m anual, you 
see th at ASC II 48 -90 conta ins the numbers, 
so me o ther characters and then the letters A- Z. 
If the va lue in TEMP does not fa ll between any 

o f these va lues, we have an error, and the error 
flag is set. If everything is okay, line 32522 
increments th e number of variables VAC NT, 
sets the skip fl ag SKIP to 1 and returns. 

325 24 appends an asterisk to o ur variab le if 
an error occurred, sets ERRER back to 0 and 
returns . 

32526-32528 check what is in the string 
VAR$. If the actual na me VAR$ is there, then 
the program ends. If not, then the variable name 
and its address in RAM is p rinted . The charac
ter count C HARC NT is cleared (set to ze ro), 
SKIP is cleared, VAR$ is cleared, and we return 
to build the next vari able name . 

3251 2 prints the start and end ad dress of the 
name ta b le. It a lso prints o ut the number of 
variables in the target program. 

How to use it. 
T ype th e program in exactly as shown in the list

in g. When you've fini shed, check everything and 
th en save it using th e LIST"D:VARLST" for disk or 
LIST"C:" fo r cassette commands. The reason we use 
LIST rather than C SAVE or SAVE"D:filename" is 
so th at we ca n merge the utility with your targe t pro
gra ms witho ut di sturbing anything. Once the pro
gram is saved, you can load in any BASIC target 
program. By targe t program, I don't mean a program 
that has targe t in it; I mean any program you want to 
obtain a variable listing from, utilizing the utility. 
O nce the target program is loaded, use the following 
commands to m erge 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: V ARLST" . The program 
will then load from disk. Once the utility is loaded, 
type in (using direct mode) GOTO 32500 and the 
utility wi ll do its thin\!. 

This utility is set up for output to a printer. If you 
d o n't have one, s imply replace all LPRINTs with 
PRINTs. Be prepared to hit CONTROL 1 to stop the 
screen listing, so you can copy the var iable names. 
Hit C ONTROL 1 again to resume o utput. 

Yo u are probably wondering why I have the 
address printed o ut. If you don't want it pr inted, 
REPLACE Line 32528 with the following: 

32528 lPRINT VAR$:CHARCNT=O:5KIP=O:VAR 
$="":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 o ur variable names , it would follow that, if we 
POKE different characters into the table, we could 
change our variable names . This is not o nly true, but 
offers other potential benefits and (if the reader is 



PAGE 22 THE A.N.A.L.O.G. COMPENDIUM VOL. 1 

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 
an d grab whatever is or isn't there . He grabs the vari
ab le name based on the number, not the name. Re
member the inverse character at the end of each vari
ab le name? Joe Interpreter uses this as a signal to tell 
him when he has gotten the whole thing. Enough 
theory, next experiment. 

ExperiInent #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 m e. On 
the screen you should see the variable "A" in in
ve rse. Let's change it to "Z" . In direct mode, type the 
following: 

POKE ADDRESS,ASC("Z"l 

Make sure the "Z" is an 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= lO" will magica ll y 
be replaced by "Z=lO"! 

Let's try once more. Let's change "TESTl " to 
"BLAHl". First re-RUN th e program, then, in 
di rect mode, type the following: 
POKE ADDRESS,ASC("B") :POKE ADORESS+l,A 
SC(ll") :POKE AOORESS+2,ASC("A ") :POKE A 
DORESS+;},ASC("H") 

("A"):POKE ADDRESS+ 3,ASC("H") 
Again , we h ave the starting address of "TEST1". 
Since each le tter occupies one byte, th en "Tn begins 
at the address listed in your output; "En is located at 
the address+ 1, etc . Since the 1 is already there and in 
inverse, we don't have to use inverse letters in o ur 
POKE statements above. Use the regular o ld every-

day non-inverse letters between the quotes. Hit RE
TURN and LIST the program. If you did everything 
right, "TESTl" will be replaced by "BLAH 1" . 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=fIR5TADDR TO lASTADDR:POKE Z,155 
:NEKT 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 - yes, just type RUN. Surprise II. It works 
just like normal. Except where the variables once 
were is now filled with empty space. WhahapJ)ened?? 

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 o ur 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=fIRSTAD()R TO LASTADDR:POKE A,ASC 
C"¥"):NEKT A 

Again use the addresses that are on the screen. When 
READY appears, LIST the program. C heck out all of 
the garbage !! I'll let you figure it out for yourself. 
(Hint - The interpreter searches for inverse charac
te rs . ) 

Final notes. 
VARLST will interfere if your target program has 

the sa m e 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 n um
bers higher or lower, but remember to change all of 
the GOSUBs and GOTOs. Also, if your target has 
m o re than 119 var iables in it, VARLST will no t load. 
I've never seen a program with that man y var iab les, 
but it is possible . If you have any variable names 
longer than 30 characters, VARLST will not work.* 
Have fun experimenting! 0 

*Dimension VAR$ larger in thi s case. 
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Listing 2. 

32500 ClR :011'1 VAR$(30):TABlESTART=PEE 
K(130)+PEEK(131)*256:CURADO=TABlESTART 
:CHARCNT=1:VACNT=0:ERRER=0:INV=128 
32502 SKIP=9:? "1Ii":lPRINT "THE FOllOWI 
NG VARIABLES ARE IN THIS PROGRAM":FOR 
)(=1 TO 50:NE)(T )( 
32504 TEMP=PEEK(CURADO):IF TEMP)=INV 0 
R TEMP=ASC(".") THEN GOS1IB 32514 
32506 VAR$(CHARCNT,CHARCNT)=CHR$(TEMP) 
:IF ERRER THEN GOSUB 32524 
32508 If SKIP THEN GOSUB 32526 
32519 CURADD=CURADD+l:CHARCNT=CHARCNT+ 
1: GO TO 32504 
32512 lPRINT : lPRINT "TABLESTART= "; Hi 
BlESTART:lPRINT "TABLE END = "jCURADD-
4:lPRINT "n OF VARltlBlES= ";VACNT-l 
32511 END 
32514 If TEMP=A5C(".") THEN POP :GOTO 
32512 
32516 If TEMP=ASCC"Ej") THEN TEMP=TEMP-
128:GOTO 32522 
32518 If TEMP=A5C("[]") THEN TEMP=TEMP-
128:GOTO 32522 
32520 TEMP= TEMP-128 : IF TEMP (48 OR TEMP 
>'30 THEN ERRER=l 
32522 VACNT=VACNT+l:SKIP=l:RETURN 
32524 VAR$CCHARCNT+l,CHARCNT+ll=":":ER 
RER=O:RETURN 
32526 IF UAR$="VAR$" THEN POP :GOTO 32 
512 
32528 lPRINT VARS"," AODRESS= "'CURA 
DD-CHARCNT+l:CHARCNT=O:SKIP=O:VAR!="": 
RETURN 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

32500 DATA 256.3~0,205,624,~52,663,823 
,557,377,141,15~,12~,~84,~32,148,7340 
32528 DATA 715,715 

• 

Circle Demo 

10 HC=160:YC=80 
20 RO=60:INC=10:YS=0.75 
30 GRAPHICS 8:COLOR 1 
40 GOSUB 1000:END 
1000 REM - - -------------------
1010 REM CIRCLE DRAWER ROUTINE 
1020 REM ---------------------
1030 REM 
1040 REM HC: 
1850 REM YC: 
1860 REM RD: 
1878 REM INC: 
1889 REM YS: 
10~0 REM 

x-coordinate of center 
y-coordinate of center 
circle radius 
drawing increMent 1-369 
y-scaling factor 

1189 DEG :PLOT HC,YC+RD*VS 
1118 FOR CIRCLE=O TO 368 STEP INC 
1120 HCOORO=HC+SIN(CIRCLE)*RD 
1138 VCOORD=VC+COSCCIRCLE)*RD*VS 
1148 DRAWTO KCOORO,YCOORD 
1158 HEHT CIRCLE:RETURN 

CHECKSUM DATA 
(See pgs. 7-10) 

18 DATA 118,~81,32,473,165,248,167,278 
,180,184,463,8,48,284,645,4258 
1110 DATA 46~,~58,422,868,442,315~ 
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BUNCRUSH 
16K Cassette or Disk 

by Tony Messina 

In o ur last episode, we left o ur hero (Bruno Bit
mangler) tearing out his hair, loo king fo r his los t 
energy variable E amid st all the garbage on the TV 
screen . Mea nwhile, Bruno Jr. sc ream s, " I wanna 
play Miss ile Command!" and Mrs. Bitmangler 
sh outs , "Both of yo u get in here . .. DINNER is get
ting C OLD!" If only o ur hero had BUNC RUSH, his 
problem wo uld be so lved . What's a BUNC RUSH ? 
It's the BASIC Unembellished No -Cost C ross Ref
erence Utility and Software Helper. If you want to 
get it up and running, type in Listing 2 and skip to 
the " Ho w to use BUNC RUSH" secti o n . Th ose of 
you who want to learn a little more ab o ut the ATARI 
BASIC to ken structure and ho w BUNCRUSH was 
develo ped sho uld read o n . 

Design considerations. 
Several major considerations were invo lved in 

des igning BUNCRUSH. The list I used was as fo l
lows. 

1.) Build upon the concepts presented in 
Utility # 1 - Variable List e r (see page 20) 

2. ) Allow use with bo th Cassette and Disk 
systems. 

3 . ) Allo w scree n o r p rinter o utp ut. 
4 .) O utp ut sh o uld include the va riable name , 

its assoc iated line reference numbers and be 
nea t in appearance. 

5.) Make the o utp ut fas t and simple. 
6 .) Provide fl exibility fo r user m odifica tio ns. 

With th ese consideratio ns in mind , I sa t d own and 
wro te BU NC RUSH. It 's been rewritten three o r fo ur 
times . Each time it was 'improved an d strea mlined . 
Listing 2 is the final versio n. 

With all the above gro und rules se t, I' ll dive in to 
the background material, namely ATA RI tok en 
structure. 

BASIC's backgrou nd. 
As was explained in the las t utility article, va ri 

ables are ass igned numbers in our to ken program . 
Names d o no t matter , unless we wa nt to prin t o u t a 
program listing. It fo llows that, if we could locate the 
sta rt o f o ur to ken p rogram , scan each line for a 
va ri ab le # (l28 -2SS), save the line num bers th at 
co ntain the variables we are looking fo r and print o u t 
this in for matio n, we wo uld be all set . Of course, we 

would have to do this for every variable number, and 
it co uld take some time. W e 'll wo rry abo ut the time 
later. The first ques tion is : where d oes the to k enized 
ve rsio n o f our BASIC program begin ? G lad you 
asked! The s tart location can be found at address 
135,137 (Decimal) or $88,89 (Hex) . This is not 
where the progra m begins, but rather the pointer to 
whe re it begins . To obtain the decimal locatio n 
number , we would execute the fo llowing BASIC 
s tate ment. 

TOKEN=PEEK(136)+PEEK(137J*256 
The va riable to k en would b e se t equal to the start 

address of o ur token program . No w what ? W ell , it 's 
time to scan the program fro m start to fini sh fo r o ur 
first va riable. Befo re we do this, I'll digress into m y 
" Here's how a to kenized BASIC line is se t up" tap 
dance ro utine. 

I sa w a hand in the back o f the room . .. " What' s 
this 'tokenized p rogram ' you keep referring to?" I'm 
sorr y ... Ie t me explain . When you type in a program 
line in BASIC and hit RETURN, several things hap
pe n . First , the BASIC cartridge takes each item you 
typed in and co nverts it into to kens for its own use. 
Each co mmand (GOTO, TRAP, e tc. ), operato r (+, 
- , = , etc. ) and functio n (STR$, SIN, C O S, etc.) has a 
special to ken assoc iated with it . The interprete r 
scans, tokenizes , p laces the tok en in the progra m area 
and continues till it hits your carriage return . If 
every thing is correct with respec t to syntax, the 
cursor appears o n the left side of the screen , and yo u 
can continue o n with the next line. If yo u make a mis
take, the interp reter stops sca nning and p ri nts the 
lin e out with an e rro r message and an inverse cursor 

. to sh ow yo u where it stopped . 
After you correc t yo ur mis take, th e in te rp reter 

goes th ro ugh the line aga in. This process continues 
un til yo u have entered yo ur entire p rogra m . 

The toke nizing process is used to save space by 
converting the ASCII input to to kens . Fo r exa m ple, 
the Resto re command would nor mally take 7 bytes 
(o ne per letter ). Thro ugh to ken iza ti on , it o nl y ta kes 
1 byte co ntainin g the number 35 Decimal. To kens 
serve another im portan t p urpose. At Run -Time, the 
BASIC interpreter fetches a to ken. This token is 
actua lly an index fo r 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 IS-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 put in 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 p laced next. Fourteen is the "BCD 
number follows token." After the 14 would be the 6 
byte BCD representation of 130 (65 1 48 0 00). 
Don't worry, no need to memorize BCD numbers . 
Just remember how they appear. Anyway, our 
exa mple of a simple tokenized BASIC line follows. 

Bytes 

BASIC line: 
20 PRINT PEEK(Z) 

Tokenized form (in decimal): 
(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 ~\llSB 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 variab le number assigned to Z. 
Byte 9 is the right parenthesis toke n (")"). 
Byte 10 is the end of line toke n . 

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 it in and 
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 wi ll appear, as well as the BASIC form. Use 
Table 1 and compare the token version wi th 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 
VAR$. If VAR$ 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 a ll variables and line references are output. 

Program flow. 
Line 32500 - C lears all variables and sets 

up the program parameters . 
Line 32502 - Outputs h eading 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 flag at 1690 for use later on. I call it 
the Variable Name Complete Flag. If TP is not 
> = 128 we move on . 

Line 32506 - Puts the variable name in 
VAR$. CC is the Character Count. 

Line 32508 - C hecks our Variable Name 
Complete Flag . If it set (= 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
ab le name. 

Line 32512 - Skips a few lines and prints 
o ut the variable count a t the end of the program. 

Line 32513 - Ends the program. 
Line 32526 -is a subroutine; we jump here 

from Line 32508. First we check if our variable 
name is VAR$. If yes, pop the stack and end the 
program. If not, we drop through. 

Line 32527 - Pads VAR$ with blanks. 
Variabl e 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. I 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 o ur 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. 

l.) If you find our variable, stop searching 
that line and return to BASIC with the line 
number. There is no need to search any furth er, 
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), sk ip past the str ing, as any inverse charac
ters wi ll trigger the "I found our var iable" 
signa l. Remember, we look for variable 
numbers from 128-255. 

5.) If we hit a "Statement End" token (15), 
skip past the next byte . It contains an offset 
number which can cause errors. 
I won't go into too much detail on the ML routine. 

It's not even very elegant, as a matter of fact. Things 
ca n be d o ne to speed it up, but - as you' ll see - it's 
p lenty fast enough!!! Anyway, we return to BASIC. 

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 COITlma at the end 
of the last line number. If X <= 16 then no lin e 
numbers were generated for this variab le and 
therefore there are no references for it. 

Line 32535 - Prints out VAR$, ze ros o ut 
the character count, clears o ut VAR$ and 
NUM$ and returns to 32510 to get the nex t 
variable flag . 

Line 32536 - Gets the current line number 
(CL) from locatio ns 1683 and 1684 - that's 
where the ML routine put them . 

Line 32538 - Co nverts the line number to 
a string. It checks to see if the length of this line 
number, when added to the current length o f 
V AR$, will be greater than 80. If it wou ld, 

VAR$ ge ts printed first, then is padded with 15 
blanks. 

Line 32540 - The line number get added to 
VAR$ and a (co mma space) is appended. H ere, 
X is updated to refl ect the length of VAR$ . We 
th en jump back to the ML routine so we ca n 
co ntinue on. 

Row to use BUNCRUSR. 
T ype in the program from Listing 2. D o uble

check everything, especially the ML DATA, to en
sure a good progra m. Save the program to disk using 
the LIST "D:BUNCRUSH" command or to casse tte 
using the LIST " C:" command. To use BUNC RU SH: 

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

2.) Load in BUNCRUSH using the ENTER 
"D:BUNCRUSH" command for disk o r the 
ENTER "C:" command for cassette. 

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

4.) Type in immediate mode GOTO 32500. 
5.) BUNCRUSH should now print o ut the 

title and the column header VAR LINE 
NUMBERS to the pr inter. 

6.) The CRT display should say READING 
tv1L PROGRAl\;f . After 3-5 seconds GOOOO !! 
sh o uld appear, and the printer should be busy 
dumping out the Variable Cross Reference. 

Modifications. 
The program in Listing 2 is set up for an ATARI 

825 printer with a line output o f 80 columns. Modi
fi catio ns for other printers follow: 

l.) PRINTER - If you have an ATARI 40-
co lumn printer, change the > 80 in Line 32538 
to > 40. 

2.) NO PRINTER - If you don't have a prin
ter, change all LPRINT state ments to PRINT in 
Lines 32502,32503,32512,32535 and 32538. 
In addition, change the 80 in Line 32538 to 39. 
Everything will now be dumped out to the 
sc reen . Use the CNTRL 1 key to STOP/ START 
the listing. 

3.) LINE NUMBERS - If you want to 
change the lin e numbers for BUNCRUSH in 
o rder to move it up or down, you must beware 
or certain items. All GOTO and GOSUB ref
er ences must be changed to refl ect the new line 
numbers. The most important change of all is in 
the M L routine itself. The M L routine checks to 
see if the current line number is 32500. If you 
change the starting line number of BUN CRUSH, 
yo u must change the check in the ML routine. 

DATA Line 32548, item 14 is a 126 which is 
th e MSB of the line number 32500; DATA Line 
32500, item 5 is a 244 which is the LSB of 
32500. Anyway, whatever your new lin e 
number, break it down into LSB/ MSB format 



VOL. 1 THE A.N .A.L.O.G. COMPENDIUM PAGE 27 

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 
req uire 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 

tho ught should be mentioned prior to receivin g a 
bunch of nasty phone calls and letters . Limitatio ns 
on BUNCRUSH are identical to those of the Vari
able Lister Utility on page 20 . BUNCRUSH will 
not wo rk correctly if: 

1.) The target program uses more than 120 
va riables. BUNCRUSH will abort the load pro
cedure with an ERROR 4 (Too M any Vari 
ab les). 

2.) Line numbers are th e same as BUN
C RUSH. In this case, BUNCRUSH will merge 
just fine with the target program but may cause 
p ro blems if the target program has line numbers 
not contained in BUNCRUSH. 

3.) The target program is so large that BUN
C RUSH will not load due to an ERROR 2 (In
sufficient Memory). 
I' ve never had problems with item 2 o r 3. I 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 th ese 
problems - a method by which BUNC RUSH will 
work o n ANY BASIC program. If BUNCRUSH 
were written entire ly in machine language, witho ut 
BASIC overhead, everything wo uld work fine. I'll 
leave that as an exercise for the reader. D 

Listing 1. 

32500 ClR :DIH U~RSC11:ST=PEEKC1361+PE 

INPUT LINE It TO E 
EK(137)*256:NT=ST 
32502 ? CHRS (1251 :? " 
f:(·m':J~" : INPUT ~ 
32504 Tl=PEEKCNT)+PEEKCNT+1)*256:BC=PE 
EK("T+2) :If Tl=32590 OR Tl>~ THEN? "I] 
f£l~II:l'i.i"'llfW": GOTO 32512 
32506 If Tl)Q THEN NT=NT+BC:GOTO 3250 
4 
32507 ? " lINEU","NHT lINE","NXT STHNT 
" 32508 ? "lSB/H5B"," OffSET"," OffSET" 
3250') ? " ";PEEKCNT);"!";PEEKCNT+1)," 

";PEEKC"T+2)," ";PEEKCNT+3) 
32519 ? .. i(IJ:n:U'HI • .".)li4;1;«; .... : fOR X=NT 
+4 TO "T i-BC 1:? PEEK(X);" "; : NEXT X:? 
:? "1;r·J.1(-1~·nM~iI': LIST Q 32512 ? :? un C 5 _.:1...,-... :1 ": INPUT 
UARS 
32514 If U~RS(1,1)="Y" THEN NT=ST:GOTO 

32502 
32516 END 

CHECKSUM DATA 
(See pgs. 7-10) 

32500 D~T~ 'J45,677,832,112,'J2,760,733, 
158,821,323,566,601'J 

Listing 2. 

~2400 REM MMMMMMMMMMMMMMMMMMMMMMMMMM 
32418 REM * THIS REM IS TO LET VOU * 
32415 REM * KNOW THAT THIS UERSION M 
32420 REM * OF BUNCRUSH HAS BEEN * 
32438 REM * I~ROUED TO HANDLE ALL * 
32440 REM * CASES OF IF/THEN. DON'T* 
32450 REM * TVPE IN THIS REM, JUST * 
32460 REM * READ FOR INFORMATION .. * 
32470 REM MMMMMMMMMMMMMMMMMMMMMMMMMM 
32480 REM * 
32500 ClR :DIM UARS(80),NUH$C5):CA=PEE 
KC1301+PEEK(131)*256:CC=1:POKE 16'J',0 
32502 ? "~":LPRINT "CROSS REFERENCE UT 
IlITY UER. 2.6 BV TONY MESSINA NEWPORT 
, RI" 
32503 lPRINT :lPRINT :lPRINT "UAR 

LINE NUMBERS":LPRINT :GOSUB 325 
42 
32504 TP=PEEK(C~):IF TP)=128 THEN TP=T 
P-128:POKE 16'J'J,1 
32506 UARS(CC,CC)=CHRS(TP) 
32508 IF PEEK(16"1 THEN GOSUB 32526 
32510 CA=CQ+l:CC=CC+l:GOTO 32584 
32512 lPRINT :lPRINT "U OF UARI~BlES= 
"; PEEK U6'5) -128 
32511 END 
32526 IF UARS=IIUARS" THEN POP :(;OTO 32 
512 
32527 FOR J(=CC+l TO 15:UARSnC,J()=1I II:N 
EJ(T J( : GOTO 32539 
32538 A=USRCI536) 
32532 IF PEEKC16~4) THEN GOTO 32536 
3253. UARS (J(-I, J(-1) =" ": IF J( (=16 THEN 
UQRS (lEN (UARS1 +1) ="NO REFERENCES" 
32535 lPRINT UARS:lPRINT :CC=9:POKE 16 
9',0:UARS= .... :NUMS= .... :RETURN 
32536 Cl=PEEK(16'7)+PEEKCI6'81*256 
32538 NUM$=STR$(CL1:IF lENCU4R$)+LENCN 
UH$)+2)89 THEN LPRINT UARS:U4RS=" 

II 

32548 UARSCLENCUARS)+IJ=NUH$:UAR$CLEN( 
UARSJ + 1) =11, ": H=lEN (UAR$) : GOTO 32530 
32542 RESTORE 32546:? .. REtlDII'4G HL PROG 
tmn":FOR H=1536 TO 16":READ TP:POKE H 
,TP:NEHT H 
32544 ? CHRS (125) :? .. [!lIIIIIIIII ... ·: RETURN 
32546 D4T4 16',9,205,158,6,208,8,165,1 
36,133 
32548 DAT4 205,165,137,133,296,169,9,1 
77,285,141 
32558 DAT4 161,6,280,177,285,141,162,6 
,201,126 
32552 DAT~ 298,7,173,161,6,201,2 •• ,240 
,'6,290 
32554 DATA 177,295,141,157,6,160,4,177 
,295,201 
32556 DATA 29,208,'J,192,4,240,1,289,28 
9,76 
32558 DATA 115,6,205,15'J,6,240,5'J,291, 
0,240 
32568 DATA 4,),291,1,240,45,201,14,298, 
8,152 
32562 DAT~ 24,105,7,168,76,115,6,299,2 
01,15 
32564 D~TA 298,23,136,136,177,295,290, 
209,291,27 
32566 DQT~ 249,13,177,205,149,160,6,23 
8,160,6 
32568 DATA 24,1e~,J60,6,168,204,157,6, 
144,183 



PAGE 28 THE A .N.A .L.O .G. COMPENDIUM VOL. 1 

32578 DATA 12,144,6,16,15,6,141,158,6 , 
12 
12512 DATA 144,6,76,142,6,136,238,15', 
6,148 
32514 DATA 158,6,184,'6 , 165,205 ,24,19' 
~ 1

2
5
5

77L 6 DATA ~ b "M 133,285,144,2,238,286,'6,8, 
0L.128 
1z578 DATA 9,0,0,0,0,0 

• 
CHECKSUM DATA 

(See pgs. 7,10) 

32498 DATA 582,785,847,663,7'2,898,65' 
,7'6L.5 '6,385,8",81,,873,152,100,'746 
3258a DATA 581,'33,'46,557,148,896,127 
L271L666,612,288,126,'88,675,569,8294 
3254b DATA 6'8 145,'1,876,121,536,822, 
763,811,137,868,'24,484,815,116,8895 
32576 DATA "5,6'3,1488 

• 

''''13:5 
"'HI3 
iHn:5 
"'11213 
"132:5 
"113111 
""3:5 
,,"4111 
""4:5 
1111:5121 
" 11:5:5 
"116111 
0116:5 
13117121 
"117'-1 
"liB" 
""B:5 
"'119121 
"119:5 

Assembly language listing. 

, ......••••.•.....•...••........ 
'* ML SEARCH AIDE FOR ATARI 411" * 
'* I S"" BY TONY MESSINA. 
I. 48 DUDLEY AVE NE~PORT, RI • 
'* e2B411 VERSION 2.6 1111 JUL B3 * ................................ •.•.••••..•.••...•.............. 
'* EDUATES FOR PROGRAM FOLLON , .............................. . , 
DATA 
REMARK 
BCD 
STRING 
STMT 
THEN 
TOKPTR 
PG" , 

.01 1 

.Ill " 

.01 

. 01 

.01 

.01 

.01 

.01 

14 
1:1 
211 
27 
.""BB 
."eco 

DATA TOKEN 
REM TOKEN 
BCD • TOKEN 
STRING TOKEN 
STATEMENT END 
TMEN TOKEN 
POINTER TO BAS 
LOC ON PAGE " 

IH"" et"" 
811" 
"11:5 
"12121 
812:5 

•••••..•..........•.•....•...... 
'* THIS PROBRAM DOES A SEARCH * 
'* TO AIDE BUNCRUSH. BASIC WAS * 
'* TOO SLOW, SO THIS ML ROUTINE* 
'* WAS WRITTEN TO SPEED THINBS * 
'* UP A BIT •• 

8130 , ••••••••••••••••••••••••••••••• 
813:5 , 
814" 
814:5 
"1:5111 BEGIN 
910:5 
"169 
"16:1 INIT 
11179 
917:1 
"IBIII 
II1B:I CONTIN 
1119111 
1119:5 
"2"111 
1128:5 
11 2 till 
11210 I 

.OS 

. BA 
LOA 
CMP 
BNE 
LOA 
STA 
LOA 
STA 
LOY 
LOA 
STA 
INY 
LOA 
STA 

.13611" 
all 
CON 
CONTIN 
*TOKPTR 
.PO" 
*TOKPTR+l 
epae.1 
ell 
(Pall), '( 
LINNUM 

(Poen ,Y 
LINNUM+l 

STORE OBJECT IN MEM 
ORIGIN PB6 
LOAD A WITH 121 
CK WITH CON FLAB 
SKIP INIT IF NOT III 
GET LSB OF POINTER 
STORE IT 
GET MSB OF POINTER 
STORE IT ALSO 
START Y AT ZERO 
GET LSB OF LINE NUMBER 
SAVE IT FOR BASIC 
INCREMENT OFFSET BY 1 
BET MSB OF LINE NUMBER 
SAVE IT FOR BASIC 

822e , •••• CHEC~ THIS LINNU~ FOR ~2~ee •••• 
1122:5 , 
11238 
"23:1 
,,24111 
1124:1 
QI 2:5 III 
112:1:5 NOEQ 
1126111 
0260 
11278 
"27:5 START 
III 2 Bill 
"2BO 
829111 
929:1 
0311111 
"311" NABOIM 
9318 
Ql31:1 TARBCK 
"32Q1 
"'32:5 
1133111 
933'5 
034111 
1134:5 
930111 
1113:5:5 
1136111 
Ql36:1 
113711 
0J7:5 
1113BIII STRCK 
Ql 3 BO 
939" 

CMP 
BNE 
LOA 
CMP 
BED 
INY 
LOA 
STA 
LOY 
LOA 
CMP 
BNE 
CPY 
BEQ 
INY 
INY 
JMP 
CMP 

•• 7E 
NOED 
LINNUM 
•• F4 
DONE 

(pa,,) • Y 
COUNT 

•• (Poe),Y 
.STMT 
TARGCK 
.4 
WASDIM 

CKCNT 
TARBET 
PROCIT 
.REMARK 
SKIPIT 
eDATA 
SKIPIT 
aBCD 
STRCK 

SED 
CMP 
BED 
CMP 
BED 
CMP 
BNE 
TVA 
CLC 
ADe .7 
TAY 
JMP CKCI'IT 
INY 
CMP eSTRING 
BNE CKCNT 

IS IT • TO "B8 
IF NO THEN START 
YES SO CK LSB 
00 IT 
IF ED. OONE THIS VAR 
INC PTR TO NEXT LOCATION 
BET BASIC LINE BYTE CNT 
SAVE IT FOR FUTURE CKS 
BET NEW OFFSET 
BET A BVTE INDIRECTLY 
CK FOR A STMNT/DIM TOKEN 
IF NO, CK FOR TeT TOKEN 
WAB IT 1ST BYTE? 
VES •• IT WAS A DIM ! 
INC 2 IF STMNT 
INC 1 FOR DIM 
SEE IF WE ARE DONE 
IS IT OUR TARBET 
IF- BO PROCESS THIS LINE 
NO CK REM 
IF REM SKIP THIS LINE 
NOT REM . CK DATA 
IF DATA SKIP IT ALSO 
NOT DATA CK BCD NUMBER 
IF NOT BCD CK FOR STRINB 
ITS BCD PUT OFFSET IN A 
CLEAR CARRV FOR ADD 
ADD 7 TO SKIP THE BCD • 
PUT NEW OFFSET BACK IN Y 
Ar:D eo C:{ CDU:-JT 
INC PTR BY ONE 

• CK IF STRING TOKEN 
, IF NO. GO CK THE COUNT 

"39:5 
04"" 
"4":5 
"4 10 
,,4 1:5 
"42,, 
,,42" 
"4::;" 
I1l4:S:l 
"440 
"44:1 
114:1" 
"4~:I 
12146" 
".6:1 
047" 
047:5 
"4811 
,,4 8 " 
049111 
1149" 

"""" 11:1"''' 
"''' III 
":1 1:1 
11:12111 

CKCNT 

SKI PIT 

PROCIT 

DON E 

BABIC 

DEY 
DEY 
LDA 
INY 
INV 
CMP 
BED 
LOA 
STY 
INC 
CLC 
ADC 
TAY 
CPY 
BCC 
JSR 
JMP 
STA 
JSR 
J MP 
DEV 
INC 
STY 
PLA 
RTS 

(PO"l,V 

aTHEN 
CKCNT 
<PB"') , Y 
VSAVE 
YBAVE 

VSAVE 

COUNT 
START 
TOKUP 
CONTIN 
CON 
TOKUP 
BASIC 

TARBET 
CON 

ELSE DEC FOR 
THEN CHECK 
GET PREVIOUS TOKEN 
THEN RESTORE 
ORIBINAL POINTER 
IS IT THEN? 
YES. IFITHEN NOT STRINB~ 

NO •. GET STRING CNT 
SAVE Y 
INC PAST THE LAST STRING 
CLEAR CARRY FOR ADD 
ADD STRINS COUNT TO OL D 
PUT CNT BACK IN Y REB 
ARE WE IN NXT BASIC LINE 
IF NO BET THIS BYTE 
IF YES UPDATE TOKEN PTR 
CONTINUE TO LOOK 
MAKE CON NON-ZERO 
UPDATE PAGE II POINTER 
EXIT TO BASIC 
DEC V TO ZERO 
UPDATE TARBET NUMBER 
ZERO OUT CON FOR BASIC 
PULL NASTVNESS OFF 
RETURN TO BASIC 

0~2~ J ••••••••••••••••••• ~ ••••••••••• 
":lJII '* • SUBROUTINE TOKUP • 
"'~3:1 f . 
0:54Q1 J . 
11:14:1 '* 
":5~" ,. 
11:1:1:1 '* 
9:1611 ' * 

-*.................. . 
THIS SUBROUTINE UPDATES THE * 
PB" PTR OF THE TOKEN PROBRAM* 
THE OLD PTR IS LOADED AND * 
rHEN THE BYTE CNT IS ADDED. * 
IF CAR RY I S SET PB9+1 IS 

II:16~ ,. ALSO UPDA TED 
0:17., 
9:17~ 
00BII 
"OS:I 
":19" 

•..............••...•.•......... , 
·rOKUP 

909:1 
"6011 
06":1 
06 10 OUT 
1361'5 , 

LOA 
CLC 
ADC 
STA 
BCC 
INC 
RTS 

COUNT 

BET LSB OF POINTER 
CLEAR CARRV FOR ADD 
AOD CNT TO NXT LI NE a 
PUT IT BACK 
IF CARRY CLEAR BET OUT 
OOPS. CARRV 8ET. INC MSB 
BCRAM SAM!! 

0620 , •••••••• LOCAL VARIABLES FOLLOW •••••••• 
11 6 2" , 
0630 COUNT 
fII b3:1 CON 
064" TARBET 
11 64:1 YSAVE 
"6:111 LlNNlIM 
" 60:1 
,, 6611 INVFLG 
1166:5 

COMMANDS 

HEX DEC 

00 REM 

01 DATA 

02 INPUT 

03 COLOR 

04 LIST 

05 ENTER 

06 LET 
07 IF 

08 FOR 

09 NEXT 

OA 10 GOTO 

OB 11 GO TO 

OC 12 GOSUB 

00 13 TRAP 

DE 14 BYE 

OF 15 CO NT 

10 16 CO M 

11 17 CLOSE 

12 18 CLR 

13 19 DEG 

14 20 DIM 

15 21 END 

16 22 NEW 

17 23 OPEN 

18 24 LOAD 

19 25 SAVE 

1A 26 STATU S 

18 27 NOTE 

1C 28 POINT 

10 29 XIO 

1E 30 ON 
1F 31 POKE 

20 32 PRINT 

21 33 RAD 

22 34 READ 

23 35 RESTORE 

.BY 

.BV 
· BY 
.BY 
.BY 
• BY 
· BY 
• EN 

II 
9 
128 
II 

BYTE CNT THIS BASIC LINE 
FLAB FOR BASIC & ML ROUT 
VARIA8LE TOkEN • START A 
V REGISTER SAVE AREA 
BASIC LINE NUMBER LSB 
MSD OF LINE. 

II 
111 
II INVERSE FLAB AREA 

ATARI BASIC 
TOKEN TABLE 

OPERATORS 

HEX DEC 

DE 14 (NUM CONST] 

OF 15 (STR CONST] 

10 16 

11 17 (NOT USED( 

12 18 

13 19 

14 20 : (STMT END] 

15 21 

16 22 (LINE END ] 

17 23 GOTO 

18 24 GOSU8 

19 25 TO 
1A 26 STEP 

18 27 THEN 

1C 28 # 

10 29 <= (NUMERI CS] 

1E 30 <> 
1F 31 >= 
20 32 < 
21 33 > 
22 34 

23 35 • 

24 36 * 
25 37 + 

26 38 -

27 39 

28 40 NOT 

29 41 OR 

2A 42 AND 

28 43 ( 

2C 44 ) 

20 45 = (ARITHM ASSIGN] 

2E 46 = (STRING ASS IGN] 

2F 47 <= (STRINGS) 

30 48 <> 
31 49 >= 

FUNCTIONS 

HEX DEC 

3D 61 STR$ 

3E 62 CHR$ 

3F 63 USR 

40 64 ASC 

41 65 VAL 

42 66 LEN 

43 67 ADR 

44 68 ATN 

45 69 COS 

46 70 PEEK 

47 71 SIN 

48 72 RND 

49 73 FRE 

4A 74 EXP 

4B 75 LOG 

4C 76 CLOG 

40 77 SOR 
4E 78 SG N 

4F 79 ABS 

50 80 INT 

51 81 PADOLE 

52 82 STI CK 

53 B3 PTRIG 

54 84 STRI G 
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24 36 RETURN 32 

25 37 RUN 33 

26 38 STOP 34 

27 39 POP 35 

28 40 ? 36 

29 41 GET 37 

2A 42 PUT 38 

26 43 GRAPHICS 39 

2C 44 PLOT 3A 

20 45 POS ITI ON 36 

2E 46 DOS 3C 

2F 47 DRAWTO 

30 48 SETCOLO R 

31 49 LOCATE 

32 50 SOUND 

33 51 LPRINT 

34 52 CSAVE 

35 53 CLOAD 

36 54 IIMPLIED LET[ 

37 55 ERROR- [SYNTAX[ 
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50 < 
51 > 
52 

53 , [UNARY[ 

54 

55 ( [STRING LEFT PAR EN[ 

56 ( [ARRAY LEFT PAREN [ 

57 ( [DIM ARRAY LEFT PAREN[ 

58 ( [FUN LEFT PAREN[ 

59 ( [DIM STR LEFT PAREN] 

60 . [ARRAY COMMA] 

Triangle Demo 

5 C=1 
10 GRAPHICS 2~ 
15 E=INTC~80*RNDCI)) 
28 D=INTC~OO*RND(I)) 
25 C=1 
~O COLOR C 
~5 B=~~ 
48 A=7~ 
45 FOR S=1 TO D STEP E 
50 FOR X=A TO B STEP -2 
55 PLOT SO,A-X 
68 DRAWTO SO+X,INTCA/S) 
65 DRAWTO SO,X 
78 DRAWTO S8-X,INTCA/S) 
75 DRAWTO SO,A-X 
SO IF PEEK(764) <>255 THEN END 
85 COLOR C 
~O NEXT X 
'5 C=C+I 
100 NEXT S 
105 SETCOLOR O,T,2 
110 T=T+l 
115 GOTO 5 

CHECKSUM DATA 
(See pgs. 7~10) 

5 DATA 6~~,"~,4~S,4S3,~67,760,2~S,227 
,1~8,~62,886,140,~SI146,502,7677 
SO DATA S71,7S5,40~,77,74S,50S,326,662 
,43S0 
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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 access ible 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. 0 

10 REM Analog SysteM Status 
28 REM Uersion 1.1 
30 REM Copyright (C) April. 1~81 
48 REM b~ Robert W. HartMan 
50 DIM AS(28),B$(6},f$(5),A(5):GRAPHIC 
S 8:POKE 752.1:POKE 55~,8:POKE 82.1:PO 
KE 83,3':FR=FRE(O):LSCH=764:CON=5327~ 
60 POKE 65,8:RE" Noisy I/O off 
78 REM SET UP SCREEN 
80 FOR I=l~ TO 22:POSITION 18,I:? ".": 
NEXT I 
'0 POSITION 12.1:? "analog systat":FO 
R 1=12 TO 25:POSITION I,e:? "-":POSITI 
ON I,2:? I~I:POKE CON,O:NEXT I 
190 fOR 1=0 TO 38:POSITION I,3:? "_":P 
OSITION I,l':? "-":NEXT I 
119 REM CHEAT (just a little) 
129 POSITION 12,5:? "!.XjlUiiJ-i r.11:.t~iP.'liJ:II.'!!::fP.'l::J~iinf ·lI: 
fOR 1=12 TO 26:POSITION 1,6:? "-":NEXT 

I:POSITI0N 1,7:? "[!I-Keyboard" 
139 POSITION I, ~:? .~ -Sc reen": POSITIO 
N I,ll:? '~ -Editor":POSITION 1,13:? " 
[if -Cassette":C=7:R=26 
140 RE" SYSTAT 
150 TRAP l~O:OPEN Ul,6,O,"Dl:*.*":POSI 
TION R.C:? "m -Drive Ul":GOSUB 260:Dl 
=1 
160 OPEN U2,6,O,"D2:*.*":POSITION R,C: 
1 "~ -Drive U2":GOSU8 260:02=1 
170 OPEN Ul,6,O,"03:*.*":POSITION R,C: 
? "~ -Drive U3":GOSUB 260:03=1 
189 OPEII U4,6,8,"1>4:*.*":POSITION R,C: 
? ,,~ -Drive U4":GOSliB 260:04=1 
1'0 TRAP 200:0PEN U5,8,O,"R:":Ci05UB 27 
o 
200 CLOSE U5:TRAP 21.8:0PEN us,s,e,"p:" 
:POSITION 14,1":? "~ -Printer" 
210 REM MEMORY 
220 POSITION 1,1~:? "AMOunt-of-MeMOry" 
:POSITION 1,20:? fR:fOR 1=1 TO 5:POSIT 
ION I,28:GET U6,A:A(I)=A:NEXT I 
230 fOR 1=1 TO 5:f$(I,I}=CHRS(A(I}+128 
):NEKT I:POSITION 1,29:? ,:POSITION 2, 
21:1 F$;IIDIm" 
249 GOTO 280 
250 fOR 1=1 TO 7:CLOSE UI:NEXT I:RETUR 
II 
260 C=C+2.:RETURII 
279 POSITION 12.16:FOR 1=1 TO ,,:? "rn"; 
CHR$(I+48+128}j", ";:NEXT I:? "~~":POS 

ITION 12,17:? "RS232-C ports":RETURN 
289 TRAP 32767:POSITION 23,1~:? "CoMMa 
nds":POSITIOII 24,20:? "Il-Menu(s)" 
2'0 POSITION 2",21:? "ill-Run again " 
:POSITION 24,22:? "13-EXIT":POKE 55',34 
:SETCOLOR 2,4,4:POKE LSCH,255 
100 CLOSE US:OPEN US,4,9,"K:":GET U5,A 
:If A(>6' AND A(>77 AND A(>82 THEN 380 
110 If A=6' THEil GRAPHICS 8:POKE 65,1: 
GOSU6 250:NEW 
329 If A=82 THEN RUN 
330 REM MENU (S) 
3"0 POSITION 23,1':? " ":POKE 2. 
01,l":fOR 1=20 TO 22:POSITION 24,I:? , 
:NEXT I:POSlfION 24,21:1 "Enter Drive" 
150 TRAP 280:POSITION 37,21:INPUT DR 
160 IF OR(1 OR DR)4 THEN 280 
170 IF I>R=l AND 01=1 THEN DRU=I:GOTO 4 
20 
180 IF DR=2 AND D2=1 THEN ORU=2:GOTO " 
20 
3'0 IF OR=3 AND 01=1 THEN DRU=l:GOTO 4 
20 
409 IF DR=4 AND 04=1 THEN DRU=":GOTO 4 
20 
"19 GOTO 280 
420 1 "1\i":POSITION 2,1:? "Menu for Dri 
ve U";ORU:? :? :GOSUB 250:6$="0 :*.*": 
B$(2,2)=STR$(DRU) 
410 OPEN Ul,6,O,B$:OPEN U2,4,O,"K:" 
440 TRAP 480:INPUT Ul,A$:N=N+l 
459 ? A$(2,LEN(A$)}:IF PEEK('O)=21 THE 
N POKE 82,PEEK(82)+28:POSITION PEEK(82 
) ,4 
460 IF N=15 THEN GO TO 520 
410 GOTO 4"9 
480 ? CHR$(28)i fl ":? :1 
F lEN (A$) > 15 THEN IF AS (10,111 ="SE" TH 
EN GOTO 500 
4'0 AS (LEN CAS) +11 =" fREE SECTORS" 
500 FOR 1=1 TO LENCA$}:A$(I,I)=CHR$(AS 
CCA$(I,I))+128):NEKT I:? A$ 
510 POKE lSCH,255:GEi U2,A:Cl05E n2:RU 
N 
520 REM Get rest of Menu After Char 
519 POKE LSCH,255:GET U2,A:POKE 82,2:? 

"1\i":POSITION 2,1 
549 TRAP 510:INPUT Ul,A$:? A$(2,LEN(AS 
)) 
550 IF PEEK(~0)=22 THEN POKE 82,PEEK(S 
2)+20:POSITION PEEK(82),4 
560 GOTO 5"0 
570 TRAP 32767:GOTO 480 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

10 DATA '88,4,'23,4~7,183,455,780,73~, 
522,805,473,0.266.62,125,6822 
160 DATA ~71,'86,1,84",'85,15,32~.'13, 
721,526,2'2,5~7,140,128,'61.8451 
310 DATA 771,890,146,204,'21.138,288,2 
~7,306,287,718,~18,~84,~32,640,8~50 
460 DATA 418.728,64,134.615,333,767,23 
7,3~,830,72','31,58Jl 
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FASTER CHARACTER DUMPS 
16K Cassette or Disk 

by Joseph T. Trem 

If you are an avid ATARI enthusiast as I am, then 
you probabl y have gone through quite a number of 
diffe rent programs . Many of the better p rograms use 
charac ter redefiniti o n. Unfo rtunately, to d efine a 
new charac ter se t one must move ATARI 'scharac ter 
se t in to a ne w d efined memo ry loca tio n . [n BASIC, 
thi s takes time. For 1024 b ytes (1 28 charac ters o r 4 
pages) it takes approximate ly eleven seconds. It 's 
d ownri ght boring! 

This article demo nstrates a machine language 
ro ut ine in string fo rm which transfers ATARI's 
charac ter se t into a user-ch ose n RAM area . It runs in 
a split seco nd . Befo re going an y further, I must sta te 
that thi s article is not a tuto rial o n charac ter red efini
tion or ani mati o n, alth ough they are b o th used in 
the de mo. 

Here is a brief summar y of the fo ur sa mple pro
gra ms incl uded . Program 1 demo nstra tes cha rac
te r redefiniti o n and th e time involved in tra nsferring 
1024 b ytes (line 40) . Thi s takes a pprox irna tel y 11 
seconds. Program 2 incorporates the machin e 
language ro utine and takes less tha n a second (line 
30). P r ogra m 3 demo nstrates a sa m p le program 
vvith sou nd a nd animatio n. There are fi ve red efined 
charac ters. After the program exec utes o nce, it 
recycles a nd re-executes all ove r aga in. Notice the 
time it ta kes to rerun .. . re member : ever y time this 
progra m run s, i.t is dumping 1024 bytes in under a 
second! Program 4 is th e so urce code for the 
machin e la nguage routine . 

The techni q ue used in thi s program is ca lled a 
b lock move . W e simply look at what is in ATARI 's 
charac ter base address and mo ve that d ata to o ur new 
characte r address, o ne byte at a time. Thi s techni q ue 
is also good fo r pla yer/ missile graphics. Yo u ca n ze ro 
o ut all p laye r / missile data in a split second. Just 
think, no mo re time dela y to clea r P/ M mem o r y. 
Soun d grea t? Then read o n ... here is the 
doc umentatio n fo r the fir st three p rogra ms. 

Program 1. 
Line 20 - Sets up charac ter variables 
Line 40 - Transfers characters (slo w) 
Lines 50~70 - Reads in new ch arac ter 
Line 80 - Points to new character base 

Program 2 . 

Line 20 - Sets up charac ter variables 
Line 30 - Transfers characters (fast) 
Lines 40~60 - Reads in new charac ter 
Line 70 - Po ints to new character base 

Program 3. 

Line 10 - Sets up va riables 
Lin e 100 - Transfers 128 characters 
Lines 1000~2170 - Alters character set 
Lin e 3000 - Po ints to a new character base 
Line s 3500~7000 Main loop for 

a nimati o n 
Line 10000 - So und ro utine 

H ere's some info rmatio n o n our USR call : 

~=USR(~DR(E$),~DDR,P~GE) 

A D D R= address where new charac ter se t is to 
res ide 

PAGE= the number of 256 b locks yo u wi sh 
to m ove. 
In closing, I hope that everyo ne will enjoy the 

substantial increase in speed thi s subroutine can pro
vid e. Just think, no m o re "Please wa it . . . " pro m p ts. 
D 

Program 1 

10 REM ***DUHPS 1024 BYTES TO MEW CHB~ 
S USING ONLY B~SIC (APROH. 11 SECONDS) 
*** 
28 DIM E$(50):RAMTOP=PEEK(106)-8:POKE 
106,RAHTOP:CHB~S=R~MTOP:ADDR=CHDAS*256 
30 GRAPHICS 17:POSITION 8.':? U6;IIMOVI 
NG CH~RACTER 5ET" 
48 FOR X=O TO 1023:POKE ADDR+X,PEEK(57 
344+H):MEHT H 
50 CHAR=5':P05=ADDR+(CHAR*S) 
60 D~T~ 0,24,36,66,153,66,60,0 
70 FOR X=O TO 7:RE~D A:POKE (POS+X),A: 
NEXT X 
SO GRAPHICS 1S:POKE 752,1:POKE 756,CHB 
AS 
'0 POSITION 10,5:? U6;"[1 
100 GO TO 100 
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CHECKSUM DATA 
(See pgs. 7-10) 

19 DATA 377,'5,5'8,506,'76 , 318,768,421 
,361,683,50'5 

• 
Program 2 

19 REM ***DUMP5 1924 8YTE5 TO NEW CHB~ 
5 IN M~CHINE l~IIGU~GE (NO OEl~Y}*** 
28 DIM E$(58}:R~HTOP=PEEKC186}-8:POKE 
186,R~MTOP:CHB~5=R~MTOP:~DOR=CH8~5*256 
:P~GE=4 
38 fOR X=l TO 40:RE~0 II:E$(X)=CHR$(N}: 
NEHT X:~=U5R(~DR(E$},~ODR,P~GE}:REM *0 
UMP ROUTIItE* 
48 D~T~ 104,104,133,287,184,133,296,18 
4,104,133,212,16',9,133,284,16',224,13 
3,285,162 . 
58 O~T~ 1,168,8,177,294,145,286,200,28 
8,24',238,285,230,207,232,228,212,208, 
249,'6 
68 CH~R=5':POS=~DOR+(CH~R*8} 
78 D~T~ 8,24,36,66,153,66,68,8 
88 fOR X=8 TO 7:RE~D ~:POKE (P05+H},~: 
NEHT X 
'8 GR~PHIC5 18:POKE 752,l:POKE 756,CHB 
~5 
190 POSITION ',5:? U6;"[" 
118 GOTO 118 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

18 D~T~ 65',72',478,848,552,'78,328,76 
2,423,2'2,68',6722 

• 
Program 3 

18 ClR :OIM E$(58}:RAHTOP=PEEK(186}:CH 
BA5=RAMTOP-8:AODR=CHB~5*256:P~GE=4:5.0 
=18089 
188 fOR H=1 TO 48:READ N:E$(X}=CHR$(N} 
:NEKT K:A=U5RCADRCE$},AODR,PAGE}:REM * 
OUMP ROUTINE* 
119 DATA 184,184,133,287.184,133,286,1 
84,184,133,212,16',8,133,204,16',224,1 
33,285,162 
128 DATA 1,168,8,177,204,145,286,280,2 
88,24',238,295,230,287,232,228,212,288 
,240,'6 
1888 CHAR=5':POS=ADOR+(CHAR*8} 
1810 DATA 9,0,144,'6,144,8,8,0 
1820 fOR X=8 TO 7:READ A:POKE (P05+H), 
A:NEHT X 
2888 CH~R=68:P05=~DDR+(CH~R*8} 
2810 DATA 8,6,6,15,6,6,8,0 
2828 FOR X=8 TO 7:READ ~:POKE (P05+Xl, 
~:NEHT X 
2858 CH~R=61:P05=~DOR+(CH~R*8) 
2868 DATA 8,8,8,28,8,20,8,8 
2870 FOR X=8 TO 7:READ A:POKE (P05+Xl, 
A:NEHT X 
2188 CHAR=62:P05=~DDR+(CH~R*81 
2118 OAT~ 8,8,28,18,68,28,18,0 
2129 FOR K=8 TO 7:READ A:POKE (P05~K), 
A:ltEXT K 
2150 CH~R=63:POS=~DDR+(CH~R*8) 
2168 D~T~ 8,148,184,57,86,72,2,9 
2170 FOR X=9 TO 7:READ A:POKE (PO~+X), 
A:NEHT X 
3888 GR~PHICS 17:POKE 752,l:POKE 756,C 
HBA5 

3818 P05ITIOII 1,28:? tt6;"~55Y CHARACTE 
R DUMP" 
3580 fOR x=o TO 4:POKE 788,14:P05ITI0N 

H,S:? U6;n [ ":G05UB 5ND:POKE 708,8:P 
OSITION H,5:? U6;" \. ":G05UB SliD 
3510 NEHT X . 
3520 FOR 1=1 TO 28:POKE 708,14:G05U8 5 
NO:POKE 708,8:G05U8 5NO 
3530 NEXT 1 
4890 fOR X=5 TO 19:POKE 798,14:P05ITIO 
N H,5:? tt6;" [ n:G05UB 5NO:POKE 788,8: 
POSITION H,5:? U6;" \ ":G05U8 SliD 
4010 NEHT K 
4520 fOR 1=1 TO 28:POKE 708,14:G05U8 5 
NO:POKE 708,8:G05UB 5NO 
4530 NEXT 1 
5890 fOR K=11 TO 14:POKE 708,14:POSITI 
Oil H,5:? U6;" [ ":G05U8 5ND:POKE 798,8 
:P05ITION K,5:? U6;" \. ":G05UB 5NI) 
5918 NEXT X 
6990 P05ITIOII 15,5:? tt6;"]I:fOR 0=14 T 
o 18 5TEP -1:50UNO O,39,8,O:NEHT I) 
6810 P05ITION 15,5:? tt6;"A":fOR 0=10 T 
o 5 STEP -1:S0UNO 9,188,8,O:NEXT 0 
6820 POSITION 15,5:? tt6;"_":fOR 0=5 TO 

8 STEP -1:S0UND 8,38,8,O:NEXT 0 
6830 P05ITION 15,5:? tt6;"_":fOR 0=5 TO 

8 STEP -1:50UND O,38,8,O:NEXT 0 
6840 POSITION 15,5:? tt6;"AII:fOR 0=10 T 
o 5 STEP -1:S0UIIO 8,190,8,O:NEXT 0 
6950 PO'.HTION 15,5:? tt6;"]":FOR 0=14 T 
o 10 STEP -1:S0UND O,38,8,O:NEXT 0 
6870 POKE 798,9:50UND O,8,8,8:50UNO 1, 
O,8,9:S0UND 2,0,0,0 
7890 GO TO 18 
19908 50UND 9,288,12,8:50UND 2,203,12, 
8:50UNO l,RNO(8}*18,18,8:RETURII 

CHECKSUM DATA 
(See pgs. 7-10) 

18 O~TA 772,278,748,586,876,31',217,87 
2,803,21',878,"3,224,877,233,8815 
2120 D~T~ 222,883,3'6,227,344,'28,573, 
54',57,586,89',536,5',508,3'8,6"5 
5810 DATA 538,815,747,838,83',750,828, 
756,623,551,7277 

• 
A ssembly lis ting. 

0180 : CHARACTER DLtfP BY JOE TREM 
8118 OLD=*CC JTEMP. LOCATION OF ATARI ' S CHARACTER SET 
0!2a NEW=iCE : TEMP. LOCA T/ (}j OF NBJ CfJARACTER SET 
8138 PAGE=1D4 ' jNI.h'1BER OF 256 BYTE BLOCKS 
0148 *=$608 
3159 PLA 
0169 PLA jPULL HIGH BYTE OF ADDR 
0170 STA NElJ+ i 
0180 PLA; PULL LI1i BYTE OF ADDR 
0198 STA NELl 
8208 PLA jPULL HIGH BYTE-DON'T NEED 
0218 PLA iULL NUMBER OF BLOCKS TO MINE 
8228 STA I'AGE 
8239 LDA fiD3 jLOAOS IN ATAR! CHR.SET 
0248 STA OLD 
1)259 LOA II$E0 ; ATAR I CHR. SET IS AT SE9S9 OR 57344 IN & 
9268 STA OLDf! ' 
0278 LOX lI1 
8280 LOY "0 
62'10 LOOP LOA (OlD), Y 
9389 SlA (NEW) ,'1 jt10VES TO NEW AREA 
8310 INY 
8328 BNE LOOP 
0:3:39 INC OLOt! 
0348 INC NEWt 1 
8358 INX 
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9368 CPX PAGE 
8378 !J'IE LOOP 
8388 RTS iIF ALL BLOCKS ARE LOADED RETURN TO BASIC 
8398 • ENlJ 

• 

Atari Symbol Demo 

o REM KKKMMMMMMMMKMKMKKKMM 
1 REM * * 
2 REM * ATARI SYMBOL * 
3 REM * BY CRAIG .WEISS * 
4 REM * * 5 REM KMMMKKMMKMMMMKMMMMKM 
19 GRAPHICS 24:COLOR 1:POKE 55',0 
29 R=9 
24 REM 
25 REM *** PLOT STRAIGHT LINES *** 
26 REM 
39 READ W,K,Y,Z:PLOT W,K:DRAWTO Y,Z:R= 
R+l 
199 DATA 144,13,144,76,144,13,156,15,1 
44,13,128,28,156,15,156,88,169,16,156, 
20,160,16,160,176 
119 DATA 169,16,189,29,189,29,180,176, 
184,21,180,24,184,21,1'4,24,1'4,24,1'4 
,84,240,154,248,172 
120 DATA 249,172,220,172,189,176,160,1 
76,160,176,144,176,144,176,144,144,88, 
189,68,180,88,180,88,169 
119 DATA 68,188,68,169,68,169,88,160,1 
28,28,128,76,184,21,184,84 
114 REM 
115 REM *** PLOT fALSE CURVES *** 
U6 REM 
148 DATA 128,77,126.5,'4,126.5,'4,124, 
198,124,108,129,122,129,122,112,137,11 
2,137,104,145 
158 DATA 194,145,'6,159,'6,150,88,155, 
88,155,80,158,89,158,72,160 
168 DATA 144,76,142.5,'4,142.5,'4,148, 
198,140,108,135,122,135,122,126,137,12 
6,137,120,145 
178 DATA 129,145 114 151,114,151,198 1 
55.5,188,155.5,189,158.5,199,158.5,88, 
168 
189 DATA 156,88,153.5,112,153.5,112,15 
0,128,159,128,144,144,143,144,136,156, 
136,156,124,168 
1'9 DATA 124,168,112,176,112,176,192,1 
7',102,17','6,180,'6,180,88,180 
289 DATA 1'4,84,1'4,'2,1'4,'2,1'8,112, 
1'8,112,208,138.5,208,139.5,216,141,21 
6,141,224,148 
219 DATA 224,148,232,152,232,152,249,1 
54 
229 DATA 184,84,186,104,186,104,18'.5, 
120,18'.5,128,1'6,136,1'6,136,204,148 
239 DATA 204,148,216,160,216,168,228,1 
68,228,168,240,172 
240 DATA 182,122,184,132,184,132,188,1 

49 t I88 L 140,1'6,152,1'6,152,208,164,2e8 
,1.,4,2z9,172 
259 If R{68 THEN 39 
269 IF R=68 THEN 590 
110 REM 
120 REM FILL 
no REM 
400 0=0 
598 READ A,B,C,D:PLOT A,8:POSITION C,D 
:0=0+1 
'08 POKE 765,1 
'18 KIO 16,m,e,0,"s:" 
1090 DATA 144,11,144,76,144,76,142.5,' 
4,142.5,'4,140,108,140,198,115,122,135 
,122,126,137,126,137,120,145 
1910 DATA 129,145,114,151,114,151.108, 
155.5,108,155.5,189,158.5,199,158.5,88 
,160,88,169,88,189 
1820 DATA 160,16,160,176,184,21,184 L 84 
1910 DATA 184,84,186,194,186,194,18~.5 
,120,18'.5,120,1'6,116,1'6,116,204,148 
1840 DATA 294,148,216,169,216,169,228, 
168,228,168,21',171 
2980 If 0{28 THEN 509 
2018 If 0=20 THEN 2899 
2590 REM 
2510 REM *** MACHINE LANGUAGE *** 
2520 REM 
2880 POKE 55,,14:FOR K=l TO 1098:NEKT 
K 
1000 fOR 1=1664 TO 1671:READ A:POKE I, 
A:NEKT I 
1010 DATA 212,142,10,212,142,24,288,76 
,128,6 
1820? USR(16641:RETURN 
3930 RETURN 

CHECKSUM DATA 
(See pgs. 7~10) 

o DATA 552,1'4,141,496,280,562,472,'81 
,265,567,271,558,605,686,546,6"8 
130 DATA 16,87,243,8',84,805,118,371,6 
01,310,184,540,'38,88',145,5649 
250 DATA 655,4'5,81,75',87.225.685.7'3 
.764.539,818,34,78,73,5'2,668' 
2010 DATA 864,2'2,243,2'4,879,61,617.1 
61,786,41'9 
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MULTIPROCESSINCi 
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 ATARl. 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 
bea m 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 timen and the like. Ulti
mately, it returns to the business of dr.a wing 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 o f 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 
interva l, 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 b ack into 
the routine that the ATARI was originally pointi~g 
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 I will describe 
the operation of the Assembly language program in 
detail. First, I will list the locations and thei ruses 
within the program. 

COUNT 1 - used to determine how m any 
times we have gone through the routine, to cal
cu late when to start and stop the notes to be 
p layed. 

COUNT 2 - used to remember which no te 
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 o f 
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 
O. 

VOL - the distortion and volume register 
for SOUND O. 
Lines 130 and 170-190 are housekeeping func

tions of thi s 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 repo int the delayed vector to o ur 
rOll tine, as follows. Since the 6502A inside your 
ATARI is an 8 bit processor, we can only handle one 
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byte a t a time. It should be obvious that if the com
puter tries to access this vector after we have changed 
o ne byte of the address, but before we have changed 
the second, the computer will go on a wild goose 
chase look ing for where it should be. To prevent this, 
those clever folks who wrote the operating system 
for your computer built in a routine, called SETVBV, 
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 registe r 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 ]SR to the subroutine SETVBY. Presto! 
Our vector is changed, and the routine starts oper
ating. 

This routine will playa little famili ar 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 o. Lines 360-370 shut off the 
note, lines 410-420 reset the count to 0, 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 0 (lines 480-530), so the 
first note is played right after the eighth. If COUNT 
1 is not eq ual 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 wi ll 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-I), 
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.'8:POKE 1546.2 
28:X=USR(15421:50UND 0,0,0,0 

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 joys tick input during a program, or implementa
tio n of multitasking. It is perfectly feasible to have 
two completely separate programs running "simul
taneously," but the programming for this gets fairly 
co mplica ted. 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. 0 

Figure 1. 

8898 REM MMMMMMMMMMMXMMMXMXXXM FIRST, 
WE"LL POKE IN THE LINES FROM 139-278 

OF THE ASSEMBLY LISTING MMXMMXXMXXXX 
'880 RESTORE 18008:FOR 1=1536 TO 1552: 
READ A:POKE I,A:NEHT I 
10980 DATA 184,16',8,133,1'2,133 
11800 DATA 1'4,168,32,162,6,16' 
12900 DATA 7,32,'2,228,'6 
13908 REM XXXXXKMKXKXKXXXXXKXXKXXXMXXM 

THEN WE"LL POKE IN THE HAIN ROUTINE 
MXMMMMXMXXXMMXXXXXXMXXXXMXXKXXXXMMXXX 
I~OOO RESTORE 15088:FOR 1=1568 TO 161' 
:READ A:POKE I,A:NEHT I 
15900 DATA 238,1'2,166,1'2 
16000 DATA 224.12,14~,5,16',O 
17000 DATA 141,1,210,224,15,176 
18908 DATA 3,76,'8,228,16',9 
1'000 DATA 133,1'2,166,1'4,18','6 
29988 DATA 6,141,8,210,16',166 
21000 DATA 141,1,219,230,1'4,166 
22988 DATA 1'4,224,8,144,4,16' 
23908 DATA 8,133,1'4,76,'8,228 
23508 REM XXXXMMXMXXMMMMXMMMMKXMKXMXXX 
FINALLY, WE'LL POKE IN THE TABLE OF NO 
TES XXMXMMMMMMMMMMMMXMMMMMMMMMMMXXMMX 
24988 RESTORE 25889:FOR 1=1632 TO 163' 
:READ A:POKE I,A:NEHT I 
25808 DATA 243,243,217,243,204,243 
26900 DATA 217,243 
26508 REM MMMMMMMMXXXMXMXMXXMXMMXXXXXK 
NOW WE'LL RUN THE ROUTINE!!MMMMMMXXMX 
27009 K=USR(1536) 

• CHECKSUM DATA 
(See pgs. 7~1O) 

8889 DATA 133,466,426,611,26,547,'51,8 
74,164,587,365,735,335,421,1'7,7038 
23809 DATA 483,616,'45,'11,1'7,274,175 
,3521 

• 

le *= $8688 
28 COUNT! = S88C8 
38 ~~LKD = $9224 
48 COltIT2 = S80C2 
58 SETlJBV = $E45C 
68 MUSIC = $0660 
70 RETURN = $E462 
88 SNO = $D29@ 
'18 i'!OL = $D281 
9188 ; 

Figure 2. 
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~il~; ?LA FOR BASIC ACCESS 
0128 j 
8139 PLA 
9148 ; 
0153; INITIALIZE COUNTERS TO ZERO 
8168 . 
8179 'U>A lUj 
9189 STA COUNT1 
8198 STA cruH2 
8288 ; 
0218: NOW RESET DEFERRED VECTOR 
8229 i 
8238 LOY #$29 
8240 LOX 1*$86 
0250 LDA tl87 
826& JSR SETVBV 
8279 RTS 
B2aH 
one ~ !'V1IN INTERRUPT ROUT INE 
8388 
0318 '*= $8628 
8320 INC COUNTI 
8339 LDX COlliT! 
8348 CflX il12 :TIHE TO STOP NOTE? 
0358 BCC Kl :NO 
936B LOA #8 ;YES, so STOP IT 
0379 STA VOL 
0388 Kl CPX lII5 ;15/60 SEC~DS Gil'JE? 
8:3'i8 Bes PLAY ;YES PLAY NEXT NOTE 
84110 JHP RETURN iNO, END INTERRUPT 
8419 PLAY LOA lI8 
0428 STA COUNT! iRESEl CO~TI TO ZERO 
8439 LOX COIJjT2 ;GET NOTE TO PLAY 
8448 LfrA MUSI C ,X· j LOOK IT UP 
0458 STA 9'JD ;SET IT'S FREQUENCY 
3468 LDA!liA6 
8478 STA VOL ;SET PURE NOTE,VOLUME=6 
9488 INC COLtlT2 JSH UP N8<T NOTE 
8498 LDX COltH2 
8588 CflX liS jALL NOTES USED UP? 
0519 Bce DONE ;NO 
9528 LOA MO irES, START OVER AGAIN 
0538 STA COll'iT2 
8548 DONE ~iP RETURN ;ALL DONE 
0550 ; . 
8568; TABLE OF MUSICAL NOTES 
8579 : 
9S88 *= $366e 
8599 .BYTE 243,243!217,243,2e4!243~217!243 

• 

Graphics 10 GTIA Demo 

18 REM GRAPHICS 18 GTIA DEMO 
20 REM 
18 GRAPHICS 18 
48 REM CHANGE DATA TO CHANGE COLORS 
58 FOR CN=8 TO 7:READ CU:POKE 795+CN,C 
U:NEXT CN:DATA 6.12,21.42,51.62.71.84 
69 C=9:SETCOLOR 4,C,S 
79 FOR X=O TO l' 
89 FOR Y=8 TO '5 
'0 XN=l'-H:YW='S-Y:DIST=INTCSQRCXW-XW+ 
YW*YWl) 
188 COLOR 1+8*CDIST/8-INTCDIST/8» 
118 PLOT H,Y 
128 PLOT 7'-X,Y 
138 PLOT H.IU-Y 
140 PLOT 7'-H,I'I-Y 
158 NEXT V 
168 NEXT H 
178 REM ROTATE COLOR REGISTERS 
188 CHOLD=PEEKC70S1 
1'8 X=78S 
288 POKE H,PEEKCH+l1 
218 X=X+l:IF X(712 THEN 280 
228 POKE 712,CHOLD 
218 GOTO 188 

CHECKSUM DATA 
(See pgs. 7~1O) 
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MOVING PLAYERS 
IN BASIC 

16K Cassette or Disk 

by Tom Hudson 

Pia yer-missile graphics are one of the most 
powerful graphic features of ATARI persona l 
co m puter sys tems. Unlike traditio nal graphics , 
players and miss iles can be moved around on the 
screen without disturbing the existing display. 

In order to use players and missiles, one must first 
reserve a portio n of mem or y. Once this is done, the 
user ca n begin designing and displaying the players 
and missiles. 

The problems begin when the user wants to move 
a p layer or missile aro und o n the screen. Horizontal 
movement is done easil y. A POKE to the appropr iate 
horizontal position memory location will move the 
des ired p laye r to any horizontal location on the 
screen . If the user wants to move a player o r missile 
verticall y, he o r she must copy the P 1M bit i mage 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 som e sort of graphic im age 
to place in the p layer. 

Players are e ight pixels (picture elements) wide, so 
the first step in design ing the player image is to draw 
a matrix eight ce lls across and as tall as the desired 
image. In the "two line" resolution p laye r mode 
(each p ixe l in the p layer is two television sca n lines 
tall), t he p laye r can be up to 128 pixels high. The 
computer can display players with pixels one scan 
line tall, b ut the one-line resolution requ ires twice 
the memory of th e two-line m ode. This 
demonstration uses the 2 line resolution in order to 
save memory. For o ur purposes, we will set up an 
8 x 10 matrix to des ign the player image (Figure 1). 

Figure 1. 

128 64 32 16 8 4 2 1 

If you loo k 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 crea te a DATA statement 
that will represent a player image. 

Figure 2. 

128 64 32 16 8 4 
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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 that in 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 
pi xels 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 1M 
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 1M 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 1M movement subroutine. 

Line 130 - Places the data that defines th e 
graphics image into the string PO$ . If yo ur 
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 1M 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 0 to 
blue. The value 136 is derived by multiplying 
the color number (8) by 16 and adding th e 
luminance value (8). The result is (8* 16)+8 o r 
136. 

Line 220 - Initializes the X and Y 
coord inates 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 
coordi nate 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(MOUE,O,PMB,PMD,H,V,7) 

"MOVE" is set up in line 110. It is the 
address of the P 1M mover subroutine. Do not 
change this value. 

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

"PMB" is the P 1M base address set up in 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 data is in 
a string called "PL$," you could replace PMD 
with ADR(PL$). 

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, 
give n the proper tools. The subroutine presented 
here will help even the beginning ATARI 
programmer experience the wonders of player
missile graphics. 0 

Listing 1. 

19 REM xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
20 REM * P/M HOVER SUBROUTINE DEMO * 
30 REM * x 
40 REM * BV TOM HUDSON * 
50 REM * * 
69 REM * A.N.A.l.O.G. COMPUTING * 
79 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
89 REM 
'0 REM XXXXXXXXXXX SETUP XXXXXXXXXXX 
190 REM 
110 DIM PKHOU$(1001 , PO$(30):MOUE=ADR(P 
MMOV$):FOR H=l TO 100:READ N:PHMOV$(X) 
=CHR$(N):NEHT H:REM *READ Hl DATA* 
120 REM xxx NOW READ SHAPE DATA xxx 
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130 fOR N=1 TO 7:READ N:PO$CX)=CHR$CH' 
:NE)(T N 
140 PKHASE=IHTCCPEEK(145)+3]/4)*4:POKE 

5427',PKHASE:REM *** SET UP P/H AREA 

*** 150 PHB=PMBASE*256 
160 PHD=ADRCPO$l:REH *** P/M DATA ADDR 
ESS *** 
179 POKE 55',46:POKE 53277,3:REH *** P 
1M DHlI *** 
180 POKE 794,136:REM *** PLAYER 0 COLO 
R *** 
1~9 REM 
200 REM **** YOUR PROGRAM HERE! **** 
219 REM 
229 K=128:Y=64 
239 KI=I-INTCRND(O)*3):VI=1-INTCRNDCO) 
*3) 
240 K=K+KI:Y=Y+VI 
259 If K(59 THEN X=50:GOTO 270 
260 If K)l'O THEN )( =1'0 
270 If V(20 THEN V=28:GOTO 2'0 
280 If V)119 THEN V=110 
2~0 A=USRCMOVE,9,PHB,PMD,X,V,7) 
300 If RND(9)0.'5 THEN 230 
lIO GOTO 240 
320 REM 
330 REM *** PM HOVER DATA *** 
340 REM 
350 DATA 216,104,194,104,133,213,104,2 
4,105,2,133,206,194,133,205,194,133,29 
4,104,133,293,104,104,133,298 
360 DATA 194,194,133,20',194,194,24,19 
1,20~,133 , 207,166,213,240,16,165,205,2 
4,195,128,133,295,165,296,195 
379 DATA 0,133,296,292,298,249,169,0,1 
62,9,196,29',144,1',1'6,297,176,15,132 
,212,138,168,177,293,164 
380 DATA 212,145,205,232,16',9,240,4,1 
6',0,145,205,299,192 , 128,208,224,166,2 
13,165,208,157,0,208,'6 
390 REM 
400 REM *** PLAVER IMAGE DATA *** 
410 REM 
429 DATA 255,12',12~,231,12, , 12, , 255 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

10 DATA 532,3l0 , ~36 , 64,0,483,544,265 , ' 
O',74. 765,328,743,~Ol,536,8070 
1 6 0 DATA 723,778,445,101,552.7~,854, ~6 
8 , 47~,920,383,'21,954,424,374,'561 
319 DAT ~ 794,84,580,'9,63~ . 732, 4 35,188 
, 10 ~ , 1 91,83.56,l887 

• 

Listing 2 . 

131 
0]8e 
(i t to 
B12B 

I 

JLAIER-f1l 3:; 1 LE MJ])ER 31J8ROUf[NE 

13138 ; B r Tfl~ HUOSCN 
e140 :{i .N.A.L.G.G. C[tl1PUTJNG 
13158 
il]60 , 
B 178 ; PAGE ZERO U:3AGE 
alSO : 
o 1 'is ~t1:3H = kg 
8200 PlADP = SCD 
0213 Pf1ENf! = $CF 
0220 ~{ POS = -*03 
one YP% = $0 1 
H24B HIj~D :: S~4 
02se PLNUf1 = l D5 
826U ; 

;P! M BAS IC :3T RWG 
; PLAyER ADDi!ES::· 
: PLA)'ER 1 WlGE ~ND 
:X POS] liO/'; 
:y PO:31 ~· I ON 
:HO LD AREA 
:PLAYER It TO MCJlJE 

one ;OPERATING 8Y8T8'1 EGlt\TES 
3280 ; 
02'~9 HPOSPO = $D090 
3390 ; 
0:318 ;PROGPffl STARTS HERE I 
3328 i 
9338 .*= $6808 
G34C START CLD 
0359 PLA 
3360· PLA 
9370 PLA 
03S8 STA PU~l11 
03'i8 PLA 
0408 CLC 
0418 ADC lI2 
0428 STA PLADR+ l 
0438 PLA 
0449 :}TA PLADR 
0458 PLA 
0468 STA PMSTR+l 
0479 PLA 
0489 STA rtlSTR 
04'i9 PLA 
050 a PLA 
0519 STA XPOS 
352u PLA 
05:38 PLA 
e540 5TA ,(POS 
e~15e PLA 
~5 60 PLA 
fJ57B eL C 
85S0 ADC YPOS 
8590 STH PMEND 
060e LD.:=-, PLN!.Ji1 
U61H SEG ENDCAL 
B62e PLC.;LC LDA PLADR 
0630 CLC 
064(~ ADC 1: !28 
13659 3T A PLADR 
~ G6 tl LDA PLA DR+i 
0.579 ADC 110 
06 8~ STA PLADRt l 
0.5·7'e DEX 
B?80 BNE PLCAL C 
0718 ENDCAL LDY lIO 
elLa LD~ 1i3 
0730 CCIF'YLP CPY YPOS 
11 74S B~ C ZEfW 
U 750 cpy F11END 
B76u BCS ZERO 
07:B :3TY HOLD 
078e rXA 
eno TAl' 
8880 LOA (Pt1STR ) IT 
13:3iB LDY HOLD . 
aS2e 5TA (PLADR) Ii 
083e INX . 
6S4C LDA"1i 
e85e SEQ NEXI 
0868 ZERO LOA lie 
0:379 :3TR J~PLADR ) ,Y 
0886 NEX.i· my . 
O:3'iB Cpy 1I123 
0gee ENE COPYLP 
091 a LDX PLNIJ1 
8920 LUA XP O~; 
13938 STA HPO:; P8,X 
B948 RTS . 
0956 .END 

• 

iANY ADDRESS 
:CLEAR DECJt1AL NODE 
jDISCARD 
jDISCARD II HI 
;PULL PLAYER II LO 
:AND SAlJE W 
;PULL P/1M BASE HI 
:ADD OFFSET TO GET 
:PLAYER M810RY AOOR 
iAND SAVE! 
;PULL P/M BASE LO 
iAND SA'JE' 
;PULL STRING HI 
;AND SA'JE! 
;PUL~ STRING LO 
;At,W SAI·JE! 
;DI ScARD x HI 
;PULL x LO 
iAND SAI)E IT I 
:D ISCARO Y HI 
iPULL l' LO 
:AND SAVE 11 : 
;~!SC~RO LENGTH HI 
; PULL LENGTH LO 
;ADD Y POSITlCN 
:TO GET ENO 
;AND ::AiJE IT' 
:GET PLAYERII 
~ NO INDEX NEEDED ' 
:ADD 128 TO 
:PLAYER 
:ADDRESS 
:TO 
:PO lNl TO 
;NEXT 
:PLAYER. 
;ANOTHER AD.JUSTMENT' 
:'fESI 
;ZERO P/ M COI..NT 
;ZERO SUING COlW 
iCOPYING DATA l EP 
;NO ' 
;FINISHED COPY ING~ 
: YES' 
:SAVE Y REG 
:MOi)E )( qEll •. • 
' TO " REGIqE" 
; GET . P)tl BYT( 
; GET p/l1 OFFSET 
: C~ANGE PLAYER! 
;NEXT STRING BYTE. 
; FORCE BRANCH 
;TO NEXT BYTE ~ 
;ZERO OUT • • . 
;PLAYER BYTE ! 
iNEXT P/ t1 BYTE 
: DCt~E W/COPY j 
;N OT DONE "I E r I 
;13[: PLAi·ER ~ 
;NOW .JUST Sf 1 
:X LOCATION' 
;FI NIS' 
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USINCi DLls 

16K Cassette or Disk 

by Joseph T. Trem 

For many years there h ave been powerful com
p uters o n the m arket which performed multi - tasking 
functions. Not until a few years ago did the home 
co mputer acquire this capability . At last! ATARl! 

Having a 6502 microprocessor for its brain, your 
ATARI computer has the ca pability of using inter
rupts. An interrupt is a tricky way of freezing the 
sta te of the microprocessor while performing some 
other function, then m oving on when co mpleted. 

Here is an exa mple. On a raster sca n TV, the 
p icture you see is drawn s ixty 'times a seco nd. The 
bea m starts in the upper le ft - hand corner and eve n
tually ends up in the lower right-hand corner. This is 
done sixty times a second. The time taken for the 
bea m to trave l from the bottom of the screen back to 
the top is ca lled vertical blank. During vertica l blank, 
there is plenty of time fo r o ther processing. Using an 
interr upt, o ne cou ld check for vertica l blank. When 
ve rtical b lank occurs, it is possible to perform so me 
other fun ctio n, then continue on. Some o f the more 
common functions would be moving p layer/ mis
s il es, updating score counters, changing colo rs . .. a ll 
between Vblank, as it is m o re commonly called. If 
these functions are perfo rITled during Vblank, there 
is no unsightly fli cker on th e screen. Besides , Vblank 
is processi ng ti me to kill , right? 

ATARI goes a step furth er b y implem enting a dis
p lay list inter rupt o r DLI. O n a ras ter sca n TV, the 
beam sweeps ac ross the screen , from left to right, 
moves down o ne line, then does it aga in . O ne sweep 
of the beam is o ne scan lin e. It takes 262 sweeps of 
that beam to crea te a single fram e o n yo ur TV, a ll 
done sixty times a second. In other words, th ere are 
262 sca n lin es ava ilabl e o n your TV. 

ATAR I designed their computer to evo lve aro und 
the arc hitecture o f your TV se t. Eve n better, the d is-

p lay lis t uses a ll combinations of the scan line from 
graphics 0 to graphics 8 and allows you to se t up a 
DLI o n any line. Fo r example, one could draw a sca n 
line , change the background color, and so o n. The 
final picture will appear to have a different color o n 
each lin e. 

To se t up a DLI, there are a few steps whi ch have to 
be tak en . First, we have to create a DLI routine in 
mac hin e language that will do what we want. Thi s is 
ca lled a se rvice routine. Then we must let th e micro
processor kn ow where to find that routine by vec
toring through $200 (low byte) and $201 (high 
byte). That's 512 and 513 decimal. Next, we se t the 
display list lin es that we want the service routine to 
occur afte r with a DLI instructio n . Finall y, we must 
enable th e DLI . 

Because the co ncept o f the DLI is a hard o n e to fol
low and needs so m e understanding of Assembly lan
guage , I have presented an exa mple ... a picture is 
worth a thousand words! This program, written in 
BASIC, twink les a starfield while running player/ 
missiles .. . both appearing independent of one 
another. 

The program is well documented . In the exa mpl e, 
the serv ice ro utin e is located at $600. Every display 
list lin e has bee n set in the graphics 7 mode with a 
DLI instructio n (Figure 1). This was de termined by 
using the chart in Figure 2. Th e DLI instructio n for 
graph ics 7 is 141 decimal. Included with th e BASIC 
program is the assemb led li sting of the service rou
tine w hi ch sim ply stuffs colors in the colo r register. 

Hopefu lly, thi s progra m will help you ga in a better 
understand ing of the DLI. It is among the mos t 
powerfu l programm ing tools yo u ca n use. Take so me 
t ilTle to understand the concept , and yo u wi ll grea tl y 
increase your p rogramming expertise. 0 
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Standard Graphics 7 New Graphics 7 Display 
List with DLl Set Display List 

70 8 Blank lines 
70 8 Blank lines 
70 8 Blank lines 
40 Antic Mode 13 

(Basic mode 7) 
60 
70 
OD 

OD 
OD 
00 
OD 

70 8 Blank lines 
70 8 Blank lines 
70 8 Blank lines 
40 Antic Mode 13 

(Basic mode 7) 
60 
70 
8 D Antic Mode 13 

with OLl se t 
80 
8D 
8 D 
8 0 

Figure 1. 

Display List Interrupt Instruction Chart 
Graphics Mode DLI Instruction 

Basic Antic Hex 
0 $02 $82 

None $03 $83 
None $04 $84 
None $05 $85 

1 $06 $86 
2 $07 $87 
3 $08 $88 
4 $09 $89 
5 $OA $8A 
6 $OB $88 

None $OC $8C 
7 $00 $80 

None $OE $8E 
8 $OF $8 F 

Figure 2. 

188 REM FLICKERING STARFIELD 
110 REM BY ~OE TREM (e) 1'82 
120 REM 

Decimal 
UO 
Ul 
U2 
U3 
134 
135 
136 
U7 
U8 
139 
140 
141 

143 

1~0 REM ~ET~ GRAPHIC~ 1 FULL ~CREEN, D 
RAWS SURFACE WITH SOUND 
140 GRAPHICS 2~:POKE 108,1~6:COLOR l:F 
OR K=O TO 15':SOUND 0,10,K,4:PLOT K,'5 
:DRAWTO K,80+RND(0)*5:NEKT K 
150 REM CALCULATE~ DI~PLAY LIST, SETS 
SPEED OF PLAYER TO 0 
160 SP=0:DLST=PEEK(560'+PEEK(561'*256 
110 REM SETS UP DLI FOR EACH GRAPHICS 
7 SCAN LINE 
180 FOR L=6 TO 84:POKE DL~T+L,141:NEXT 

L 
1'0 REM READ~ MACHINE LANGUAGE ROUTINE 

UTO PAGE 6 
200 FOR ~=O TO ~:READ A:POKE 15~6+~,A: 
NEXT ~ 
210 COLOR ~:REM SETS COLOR TO FLICKER 
220 REM PLOTS STAR~ NITH SOUND 
2~0 FOR K=l TO 50:S0UND 0,K,X,4:PLOT R 
NDCO)*15',RND(0)*15:NEXT X 
240 REM ~ETS ~TARTING ADDRE~~ FOR DLI ' 
(PAGE 6) AND ENABLES DLI 

250 POKE 512,0:POKE 51~,6:POKE 54286,1 
'2 
260 REM ~ET~ UP PLAYER/MISSILE 0 
270 YP=O:POKE 55,,62:PMBAS=PEEK(106'-~ 
2:POKE 5421',PMBA~:POKE 5~211,~:PM8=PM 
BAS*256+1024 
280 GOSUB ~50 
2'0 REM PLAYER/MISSILE COLOR, MOUE RIG 
HT 
~OO POKE 104,INT(RND(0)*15'*16+8:FOR K 
=~O TO 2~0 STEP SP:POKE 5~248,X:SOUND 
0,X,8,4:NEKT X 
310 GOSUB 350 
~20 REM PLAYER/MISSILE COLOR, MOUE LEF 
T 
330 POKE 104,INT(RND(0)*15'*16+8:FOR X 
=230 TO 30 ~TEP -SP:POKE 53248,K:SOUND 

0,X,8,8:NEXT K:GOTO 280 
~40 REM ROUTINE ERA~ES OLD PLAYER, DET 
ERMINES ~PEED, AND VERTICAL LOCATION 0 
F PLAYER 0 
~50 SP=SP+l:FOR X=YP TO YP+4:POKE PM8+ 
K,O:NEXT X:IF SP)15 THEN ~P=l 
~60 VP=~0+RND(8)*150:POKE PHQ+VP,24:PO 
KE PM8+VP+l,255:POKE PHO+VP+2,255:POKE 

PMO+YP+3,24:RETURN 
310 REM MACHINE LANGUAGE DATA 
380 DATA 142,24,208,64 
3'0 REM NOTE TO ASSEMBLV PROGRAMMERS .. 
W~YNC WA~ NOT U~ED FOR MORE ERRATIC FL 
ICKERING 

• 

• 

CHECKSUM DATA 
(See pgs. 7~10) 

Assembly listing. 

FLICKERING STARFIELD 
; DLI SERVICE ROUTINE 

ADDRESS SD918 IS THE 
COLOR/LUMINANCE REGISTER 
OF PLAVFIELD 2 

COLPF2 = SD018 

0100 
0110 
0120 
0130 
0140 
0150 
0160 
0110 
0180 
91'0 '*=S690 
9200 ; 
0210 ; SAUE WHATEVER IS IN THE 
9220 ; X-REGISTER INTO PLAYFIELD 
02~0 ; COLOR 2 HARDWARE REGI~TER 
9240 
0250 
0260 
0210 
9280 

• 

. 
'STX COLPF2 ; STORE COLOR 

RTI ; RETURN FROM INTERRUPT 

.END 
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A CiRAPHICS 
CLIPPINCi ROUTINE 

16K Cassette or Disk 

by Torn 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 
DRA WTO 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 erro rs . List this onto 
tape (LIST "C:") or disk (LIST "D:filenarn), 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 
correctl y, ENTER the clipping routine from tape 
(ENTER "C:") or disk (ENTER "D:filename"). 
The two listings will merge, forming one program. 
RUN the program. Yo u 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 SI is set to 1, the shape will 
stay the same size. If SI is set to 0 .5, the shape 
will shrink to half its size each time it is drawn. 

Line 190 - This line establishes th e initial 
size of the shape. Since SF is set at 0.5, the object 
will start o ut 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 
res ults. 

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 
va lues are currently set to the normal 
GRAPHICS 6 screen limits (X RIGHT= 159, X 
LEFT=O, Y BOTTOM=95 , Y TOP=O). By 
changing these values, a smaller "window" may 
be created. For example, make the following 
changes to line 220: 

229 KR=89:Kl=49:VB=59:VT=lO 

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 req uested in line 190. 

Lines 260~2 70 - These lines increment the 
rotational position of the object. Rotation 
va lues 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 p lot. 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 
ORA WTO coordinates to the clipping routine. 
The clipping routine requires four variables: 
Xl, Yl, X2 and Y2. The routine analyzes the 
coordinates and simu lates the function: 

PLOT Hl,Vl:0R~WTO H2,V2 
To see what happens when the clipping 

routine is not used, replace the GOSUB 1000 
statements in lines 330 and 340 with PLOT X I, 
Yl: ORA WTO 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 conditi on. 

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 t 1 

-10, 10 10, 10 
I--
I 
I y 

I L __ - ----' 

-10, -10 10,-10 

3 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 
p lot 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 Yendpoints 
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 DRAWs 
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 valu es 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 exi ted. 

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 
co mplete. 

Final comments. 

The graphics clipping routine can b e used in man y 
graphics applications where it is possi ble to exceed 
screen limits. This routine can be used with any 
graphics mode, and can allo w the use o f graph ics 
"windows" any where on the screen. 

To use the clipping routine in your o wn programs, 
simply use lines 1000-1260 and set up the desired 
screen limits to the XL, XR, YT, and YB va riables. 
When you want to draw a line, instead o f the 
co mmand: 

PLOT Kl , Vl:0RAHTO X2,V2 

use the following : 
(Set up Xl, Yl, X2, and Y2) 

GOSUB 1000 
This will work for any line, even those that are 

co mpl etely off the screen. 0 

Listing 1. 

100 REM xxxxxxxxxxxxxxxxxxxxxxx 
110 REM x SHAPE ROTATION DEMO x 
120 REM * * 
130 REM * BV TOM HUDSON * 
140 REM xxxxxxxxxxxxxxxxxxxxxxx 
159 DEG 
160 GRAPHICS 6+16 
170 COLOR 1 
180 SI=I.1 
130 SF=0.5 
200 RF=10 
210 CK=80:CV=48 
220 KR=153:Kl =0:V8=35:VT=0 
230 RESTORE 360 
249 READ N:DIM KCN1,VCN1,K2CN1,Y2CN) 
250 FOR K=l TO N:READ Wl,W2:KCK'=Wl*SF 
:V(K)=H2*5f:NEKT X 
260 RW=RW+Rf:If RW}360 THEN RW=RW-368: 
GOTO 32767 
270 If RW<O THEN RW=RW+360 
289 FOR ~=1 TO N:K(Kl=~(Kl*SI:V(Kl=V(K 
l*SI:NEKT K 
230 fOR K=l TO N:~2CK)=XC~)*COS(Rw)+V( 
K)*5IN CRW) 
399 V2(X)=-X(X]*SINCRW]+VCX1*C05CRW) : N 
EXT K 
310 GRAPHICS 6+16 
320 fOR K=l TO N:K2CH1=X2C~1+CX:V2(~1= 
V2(~)+CV:NE~T X 
330 FOR ~=1 TO N-l:Xl=~2(~1:V1=V2CK):X 
2=~2(X+l]:V2=V2C~+1):GOSUB 1000:NEXT K 
3(9 Xl=~2(H):Vl=V2(H) :X2=X2(1) :V2=V2C1 
l:GOSUB 1080 
350 GOTO 260 
360 D~TA 4,10,10,10,-10,-10,-10,-10,19 

• CHECKSUM DATA 
(See pgs. 7~10) 

190 D~TA 274,3~4,860,852,286,35,223,43 
2,578,583,233,36,472,202,715,6301 
250 DATA 317,285,346,813,167,388,212,4 
30,135,523,722,351,5355 

Listing 2. 

1090 REM xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
1010 REM x GRAPHICS CLIPPING ROUTINE x 
1020 REM x x 
1030 REM x BV TOM HUDSON x 
1040 REM xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
1050 Ll=0:L2=0:Rl=9:R2=9:Tl=0:T2=9:Bl= 
0:B2=9 
1060 IF ~1{~l THEN ll=l:GOTO 1080 
1970 IF ~l)~R THEN Rl=l 
1080 IF Vl)VB THEN Bl=I:GOTO 1100 
1930 IF Vl{VT THEN T1=1 
1100 IF X2(Xl THEN l2=1:GOTO 1120 
1119 IF H2)XR THEN R2=1 
1120 IF V2)V8 THEN B2=I:GOTO 1140 
1119 IF V2(VT THEN T2=1 
1140 IF ll+l2=Z OR Rl+R2=2 OR Tl+T2=2 
OR 81+82=2 THEN RETURN 
1150 X3=Xl:Vl=Yl:K4=X2:Y4=V2:GOSUB 121 
o 
1160 ll=l2:Rl=R2:Tl=T2:Bl=B2 
1170 Xl=XW:Yl=VW:Xl=X2:V3=V2:X4=~1:V4= 
Vl:GOSUB 1210 
1180 IF ~l(Xl OR Xl)XR OR Vl(VT OR VI) 
VB OR KW<XL OR XW)XR OR YW<VT OR YW)VB 

THEN RETURN 
1130 PLOT Xl,Vl:DRAWTO XW,VW 
1100 RETURN 
1110 IF ll+Tl+81+Rl=8 THEN XW=Hl:YW=Vl 
:RE TURN 
1220 IF II THEN XW=XL:VW=Vl+CV4-Vl)XCX 
l-Hll/CX4-~ll:Hl=KW:V3=VW:IF V3)=VT ~N 
D Vl(=VB THEN RETURN 
1210 IF Rl THEN KW=XR:VW=V3+(V4-V31XCH 
R-X31/eX4-Xll:Xl=HW:V3=VW:IF V3>=VT ~N 
D Y3<=VB THEN RETURN 
1240 IF Bl THEN VW=VB:XW=Xl+C~4-Xl)X(Y 
B-Vl)/(V4-Y3):H3=XW:Vl=VW:IF Xl>=KR AN 
D H3<=~L THEN RETURN 
1250 IF Tl THEN VW=VT:XW=K3+(K4-K3)XCY 
T-Vll/CV4-V3):H3=KW:V3=VH:IF K3)=HR AN 
D X3<=KL THEN RETURN 
1160 RETURN 

• 
CHECKSUM DATA 

(See pgs. 7~10) 

1009 DATA 538,334,60,54,602,235,68,814 
, 6,822,52,814,18,822,608,6507 
1159 DATA 873,618,433,347,81,785,160,3 
28,347,305,360,731,8434 

• 
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3-D CiRAPHS 
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, I 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. 

y 

8 

7 

6 

5 

4 

3 

2 

Figure 1. 

1 2 3 4 5 6 7 8 x 

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). 

x 
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 X and 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=l 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. 



PAGE 48 THE A.N .A.L.O.G. COMPENDIUM VOL. 1 

x 
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) 2 looks 
like. Line 220 is where all equations must be 
executed, so change line 220 to read: 

220 l= ()(~V1 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 (OMA). This speeds up 
calculations considerably. The only unpleasant 
side effect is that the screen goes black until 
OMA is turned on again. 

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

Lines 210~230 - This is a FOR-NEXT loop 
for calculating the Z value for each point on the 
gr id. Line 220 is where your equation should be 
placed. Just replace the existing eq uat io n with 

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

Lines 2 70~300 - 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 OMA 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 data in 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. 0 

228 Z=SINCCH+Y-4)/4*38)+38 
CRequires approx. 38 seconds) 

228 Z=SORCABSCH-18.5)A2+ABSCY-5.5)A2)A 
1.7 
CRequires approx. 2.25 Minutes) 

228 Z=Cl/S0RCSORCABSCH-18.5)A2+ABSCY-5 
.5)A2)+4)A2)*888-58 
CRequires approx. 2.75 Minutes) 

228 Z=78-S0RCABSCH-18.5)A2+ABSCY-5.5)A 
2)A1. 7 
(Requires approx. 2.3 Minutes) 

228 Z=CSIN(X/18)+COSCY/5))*38 
CRequires approx. 48 seconds) 

228 Z=CSINCH/18)*SIM(Y/5))*31 
(requires approx. 41 seconds) 

19 REM xxxxxx*xxxxxxxx~xxxxxxxxxxxxxxx 
20 REM * 3-D GR~PH PROGRAM * 
39 REM * * 
40 RE M * BV TOM HUDSON * 
50 REM xxxx*xxxxxxxxxxxxxxxxxxxxxxxxxx 
60 REM 
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70 GR~PHICS 24:SETCOLOR 2,0,0:COLOR 1 
80 DIM GX(21,11l,GV(21,11) 
99 REM 
100 REM *** DMA OFF *** 
110 REM 
120 POKE 55'),0 
no REM 
140 REM *** SET CLIPPING LIMITS *** 
150 REM 
160 KR=319:XL=0:VT=0:YB=1')1 
170 REM 
180 REM *** YOUR FORMULA GOES *** 
1')0 REM *** INSIDE THIS lOOP *** 
200 REM 
210 FOR X=l TO 21:FOR Y=l TO 11 
220 Z= OltY)*3 
230 r.V(X,Y)=Z:NEXT Y:NEXT K 
240 REM 
250 REM *** CALC. SCREEN COORDS. *** 
260 REM 
270 FOR K=l TO 21:FOR V=l TO 11 
280 GX(K,V>=(K-l)*10+(V-l)*10 
2')0 GY(K,V)=180-(Y-l1*10-GY(X,Y) 
300 NEXT V:NEKT X 
319 REM 
320 REM *** DMA ON AGAIN *** 
339 REM 
340 POKE 55'),34 
350 REM 
360 REM *** DRAW BASELINE *** 
370 REM 
380 PLOT O,180:DRAWTO 280,180:DRAWTO 3 
00,89:DRAWTO 10e.80:DRAWTO 0,180 
390 REM 
400 REM *** PLOT THE GRAPH *** 
410 REM 
420 FOR X=l TO 21:fOR Y=2 TO 11:Xl=GX( 
X,Y-ll:Vl=GV(X,V-l):K2=GX(X,YJ:Y2=GV{X 
,Y):GOSUB 600:NEXT V:NEKT X 
430 fOR Y=1 TO 11:fOR X=2 TO 21:Xl=GX( 
X-l,Y):Vl=GV(X-l,VJ:K2=GX(X,V):V2=GyeX 
,Vl:GOSUB 600:NEKT X:NEXT V 
440 REM 
450 REM *** DRAW VERTICAL LINES *** 
460 REM 
470 Xl=0:Yl=180:X2=GX{1,1):V2=GYCl,1): 
GOSUB 600 
480 Xl=200:Vl=180:X2=GX(21,1) :V2=GV(21 
,1) : GOSUB 600 
4')0 X1=300:Vl=80:K2=GK(21,11):Y2=GYC21 
,11) :GOSUB 600 
590 Xl=100:Vl=80:X2=GX(1,11) :V2=GV(1,1 
1) : GOSUB 600 
510 REM 
529 REM ~** LOOP fOREVER *** 
530 REM 
540 GOTO 540 
550 REM 
560 REM KKKKKKKKKKKKXKKXKXKXKKXXX** 
570 REM * GRAPHICS CLIP ROUTINE * 
580 REM XKKXKXXXXXXXXXXXXKXXXXXXXKX 
5')0 REM 
699 Tl=O:T2=0:Bl=9:B2=O:IF Vl{VT THEN 
Tl=l:GOTO 620 
619 If Yl)VB THEN Bl=1 
620 If V2{VT THEN T2=1:GOTO 640 
630 If V2)VB THEN 82=1 
640 If T1+T2=2 OR Bl+B2=2 THEN RETURN 
650 X3=Xl:V3=Vl:K4=K2:V4=Y2:GOSUB 6')0 
669 Tl=T2:Bl=B2:Kl=XW:Vl=VW:X3=K2:Y3=V 
2:K4=Kl:V4=Vl:GOSUB 6')0 
679 IF Vl{VT OR V1)VB OR VW{VT OR YW>V 
B THEN RETURN 
680 PLOT Kl,Yl:DRAHTO HW,VW:RETURN 
6')0 If T1+Bl=0 THEN KH=X3:YW=V3:RETURN 
700 If Tl THEN YW=VT:KH=X3+(X4-X3)*CYT 
-Y3)((V4-Y3) :X3=XH:V3=VW:RETURN 
719 IF 81 THEN VW=VB:KW=K3+(X4-K3)*CVB 
-V3)((V4-V3) :X3=KW:V3=VW:RETURN 
720 RETURN 

• CHECKSUM DATA 
(See pgs. 7-10) 

10 DATA 587,2,)3,21 , 12,5,)5,261,273,~36 , 
267,649,77,777,83,421,8,),5341 

160 D~T~ 657,,)5,338,245,76.~4,"0,837. 
88,515,,)4,52,420,841,520,5892 
310 D~TA 81,562 , 87 , 3,,)3,546,9,),883,165 
,830,83,323,366,,)2,343,4502 
460 DATA 38,734,303,480,855,85,726,,)1, 
723,'7,368,4,)4,374,10,),536,6073 
610 DATA 188,353,1,)8,823,482,869,545,4 
8,2,)8 . 732 . 573,593.5798 

• 

Sphere Demo 

8 SIZE='8:REM ***RADIUS*** 
, CH=160:CY='6:REH **CENTER** 
18 DEG : TlME=l 
29 GRAPHICS 24:SETCOLOR 2,O,8:SETCOLOR 

I,O,8:COLOR 1 
25 PLOT CH+SIZE,CY:REH ***START*** 
38 fOR V='O TO 9 STEP -12 
48 fOR x=o TO 360 STEP 12 
58 If TlME=l THEN H2=CH+SIZE*COSeX):Y2 
=CV-(SIZE*SINCX)*SINCV»:GOTO 60 
55 K2=CX-CSIZE*SIN(H]*SINCY):Y2=CY+SI 
ZE*COS(X) 
69 DRAWTO K2,Y2:NEXT X:NEXT Y 
')0 TIME=TIHE+ 1: If T.IHE=2 THEN PLOT CX, 
CV+SIZE:GOTO 38 
180 SIZE=20+RND(!)*38:CX=SIZE+l+(RND(1 
)*(318-(SIZE*2)):CY=SIZE+l+(RND(1)*(1 
'O-(SIZE*2»):GOSUB 1000:TIME=I:GOTO 2 
5 
'18 REM *** ERASE HIDDEN LINES *** 
1800 COLOR 9:fOR X=O TO ')9 STEP 0.5 
1910 X2=SIZE*COS(X):V2=SIZE*SIN(X) 
1928 PLOT CX+K2,CY+Y2:DRAWTO CH-X2,CY+ 
Y2:PLOT CH+H2,CY-Y2:DRAWTO CH-X2,CY-Y2 
:NEXT X:COLOR I:RETURN 

CHECKSUM DATA 
(See pgs. 7-10) 

8 DATA 365,712,888,1'5,686,3",359,614 
,380,2'8,205,106,520,2'7,673,6689 
1920 DATA 202,282 
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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, I 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 program is 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 SA VEd program, find the mistake, SA VE it 
and try again. 

If a message such as "COORDI ERR" occurs, you 
have made a mistake typing in 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 10020~1O060 - 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: 

~=U5R(~DR(I"IT$).~DR("~I"$).~DR(COORDl 
$).~DR(COORD2$).COlOR,50UND) 

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 0 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 0 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 
machin e-code subroutine is set up, this short 
operation is a ll 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-s tarting 
machine language routine. This line actually 
starts the explosion. It is of the form: 

A=U5RCADRCEXPL$),X,V) 

X and Yare the screen coordinates of the ce nter 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 o f 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 explosio n 
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 th e 
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 colo r ) 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 
effec t 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 
graphi cs 7 screen, sets the explosion brightness, 
and selects COLOR l. 

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 
explosio ns, which destroy the THE END 
message. Note that the explosion USR call has 
random number functions for X and Y 
coord inates 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 le tters is represented by 4 values, made up of 
2 sets of X and Y coordinates, the line 
endpo ints . 

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 
th e routine do not exceed the graphics 7 screen 
li mits. The routine uses sound channel 1 when the 
so und generation option is requested. The 
Explosions use COLOR 3 (SETCOLOR 2), and will 
cycle the color on ly (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 fo llowing 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 INIT$. 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=USRCADRCINIT$),ADRCMAIN$),ADRCCOORDl 
$) ,AOR(COORD2$),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 th e 
first argument off of the stack. In a 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 250~2 70 - This section zeroes out th e 
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 puts a 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 sys tem's vertical blank operation. 

Line 340~410 - This section pulls the low 
and high bytes of the two sets of plot 
coordinates (COORDl$ 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 
a two-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 R TS (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=USRCADRCEKPL$),K,V) 

This routine simply accepts the coordinates of the 
explosion from BASIC. If there are 20 exp losions 
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 asse mbly 
ro utine) . 

Line 220~240 - These lines check th e 
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 remainin g 
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 t~e 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 
MAIN$. It does all the color cycling, sound, and 
graphics for the explosions. Since it is an interrupt
driven program, it operates independentl y o f 
BASIC, allowing BASIC to continue processing 
no rmally 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 runnin g 
will cause a system crash. This is due to th e fact that 
BASIC moves its variables around in memory during 
ed iting 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 channell. 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 COORD 1$ 
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 exp losion 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 0 to 88 for "on" pixels, and 89 to 
177 for "off" pixels. If the CNT value for an 
explosion exceeds 177, the explosion has diss ipated 
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. 

Prograna 6 Flovv. 

Line 500 - Clears decimal mode. This 
instruction is vital when writing subroutines for 
BASIC that do any binary arithmetic. 

Line 51O~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 XITVBV, 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 
R UNLP 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 ex panding 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 . 

I 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. D 

Listing 1 (BASIC) 

19 REM xxxxxxxxxxxxxxxxxxxxxxxxxx 
20 REM * GRAPHIC VIOLENCE DEMO * 
30 REM * A.N.A.L.O.G. COMPUTING * 
40 REM * BY TOM HUDSON * 
59 REM xxxxxxxxxxxxxxxxxxxxxxxxxx 
60 REM 
70 REM *** INITIALIZE THE GR~PHIC VIOL 
ENCE SUBROUTINE *** 
89 GOSUB 10910 
~O REM 
190 REM xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
110 REM ** YOUR PROGRAM GOES HERE! ** 
120 REM xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
13:0 GOTO 13:0 
10008 REM *** INITIALIZATION SUBROUTIN 
E *** 19010 DIM INIT$(41),EXPL$(2~),HAIN$(15 
5),COORDl$(83),COORD2$C83):RESTORE 110 
09 
19020 TOT=O:FOR X=1 TO 83:READ ~:TOT=T 
OT+A:COORD1$CX,X)=CHR$(A):NEXT X:lf TO 
T<>3~84 THEN? "COORDI ERR":END 
10030 TOT=O:FOR X=1 TO 83:READ A:TOT=T 
OT+A:COORD2$(X,X)=CHR$(A):NEXT X:If TO 
T03384 THEN ? "COORD2 ERR": END 
10048 TOT=O:FOR X=1 TO 41:READ A:TOT=T 
OT+A:INITSCX,X)=CHR$(A):NEXT X:If TOT{ 
}4237 THEN? "INIT ERR":END 
10050 TOT=O:FOR X=1 TO 2~:READ A:TOT=T 
OT+A:EXPL$CX.X)=CHR$CA):NEXT X:IF TOT( 
)2.138 THEN? "EXPL ERR":END 
10060 TOT=O:FOR X=1 TO 155:READ A:TOT= 
TOT+~:MAIN$(X,X)=CHR$(A) :NEXT X:If TOT 
<> 36631 THEN ? "MAIN ERR": END 
10070 REM *** SET UP PLOT BITS *** 
10080 POKE 1568,132:POKE 1563,48:POKE 
1570,12:POKE 1571,3 
19098 REM *** INITIALIZE GRAPHIC VIOLE 
HC.E ROUTINE AND RETURN *** 
10.108 A=USR(ADRCINIT$),ADRCMAIN$),ADR( 
COORD1$),ADRCCOORD2$),1,1) 
19.110 RETURN 
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11090 REM *** COORD 1 DATA *** 
11918 DATA 0,1,255,0,255,0,255,2.1,1,0 
,254,255,1,0,1,254,254,2,0,1,255,2,2,2 
,255,254,1,253,3,3,4,252,253,254 
11020 DATA 255,254,2,3,3,253,0,0,0,4,4 
,252,255,2,9,3,2,1,253,254,254,252,253 
,~,253,252,251,251,252,4,3,4,255 
11030 DATA 5,5,5,253,1,254,0,255,252,2 
53,251,253,252,3,4,3,1,255,1,2,4 
12009 REM *** COORD2 DATA *** 
12010 DATA 0,255,1,2,254,255,0,1,254,0 
,1,0,255,1,253,253,2,255,255,254,2,3,2 
,0,254,2,1,3,254,1,254,255,0,1,253 
12026 DATA 253,254,3,2,0,3,252,4,3,9,2 
,2,4,4,5,3,253,252,O,J,4,254,252,252,2 
,1,1,0,255,254,255,1,251 
12030 DATA 0,255,1,4,4,252,251,252,253 
,253,255,255,3,253,253,4,251,5,5,252.3 
13000 REM *** INITIALIZATION CODE *** 
13010 DATA 104,16~,O,141jO,6,141,I,6,1 
04,170,104,168,163,7 
13920 DATA 32,32,228,104,133,204,104,1 
33,Z83,184,133,206,104,133,205 
13030 DATA 104,194,141,11,6,104,194,14 
1,12,6,36 
14000 REM *** EXPLOSION CALL CODE *** 
14010 DATA 104,173,1,6,201,20,48,5,104 
,104,104,104,36,104,104 
14920 DATA 141,2,6,104,104.141,J,6,16~ 
,J.,.141,O,6,36 
14j~O REM *** MAIN INTERRUPT CODE *** 
15000 DATA 216,165,16,41,127,133,16,14 
1,14,219,173,11,6,240,20 
15910 DATA 173,14,6,24,195,16,141,14,6 
,173,198,2,41,15,13 
15920 DATA 14,6,141,138,2,173,12,6,249 
,22,173,13,6,240,17 
15938 DATA 56,233,1,141,13,6,74,74,74, 
141,1,210,163,40,141 
15040 DATA 0,210,173,0.6,240,31,238,1, 
6,174 .,1,6,173,2 
15950 DATA 6.157,64,6,173,3,6,157,85,6 
,16j,127,141,13.6 
15066 DATA 163,9,157,106,6,141,0,6,141 
,5,6,238,5,6,173 
15078 OATA 1,6,205,5,6,16,3,76,38,228, 
174,5,6,16~iO 
15980 DATA 41,4,6,18~,196,6,201,89,48 
,51,238,4,6,56.233 
15930 DATA 83,201,83,48,41,138,168,232 
,236,j,6,249,2,16,21 
15108 DATA 18~,64,6,153,64,6,183,85,6, 
153,85.6.183 106 6 
15110 nAtA 1~3,166.6,200,Z08,227.206,1 
,6,206,5,6,163,9,240 
15126 DATA 176,254.106,6,168,18~,64,6, 
24,113,293,141,6,6,291 
15130 DATA 160,176,15',183,85,6,24.113 
,205,141,7,6,201.'6,176 
15140 DATA 146,10,133,207,163,0,240,2, 
240,137,133,208,165,207,19 
15156 DATA 133,287,165,298,42,133,298. 
165.297,10,133,297,141,3,6 
15160 DATA 165,208,42,133,208,141,8,6, 
165,297,10,133,207,165,208 
15170 DATA 42,133,208,165,297,10,133,2 
07,165,288,42.133,208.165,207 
15180 DATA 24,10',3,6,133,297,165,208, 
10',8,6.133,208,165,88 
15130 DATA 24,191.207.133,297,165,8',1 
01,208,133,298,173,6,6,41 
15290 DATA 3,168,130,32,6,142,19,6,173 
,6,6,74,74,24,101 
15210 DATA 207,133,207,165,298,105,0,1 
33,208,160,0,173,.,6,208 
15220 DATA 11,173,10,6,81,297,145,297, 
16',0,240,132,173,10,6 
15230 DATA 73,255,4'.207,145,297,16',0 
,240,241 

• 

CHECKSUM DATA 
(See pgs. 7-10) 

10 DATA 280,324,225,872,288,261,725,83 
7,267,778,~48,784,701.830,321,8441 
10020 DATA 807,814,239,322,.16,442,758 
,796,209,43,332,'01,320,385,338,7674 
12010 DATA ~66/265,36,858,233,307,884, 
831,543,332,825,377,13,7,217,7360 
15040 DATA 450,3~6,743,441,863,301,'58 
,23',326,614,853,887,8'~,16',370,310' 
151'0 DATA 615,360,403,26~,122,2175 

• 
Listing 2. 

130 REM XXXXXMKMMXMKKKMKKKKKMKKKMKK 
140 REM * GRAPHIC VIOLENCE DEMO * 
150 REM * NUMBER 1 * 
160 REM KMKKXKKKMKMKKKKKKKKKKKKKKKK 
179 REM 
180 REM *** SET UP GRAPHIC MODE 7 *** 
130 GRAPHICS 7+16 
2ge REM *** SET OFf AN EXPLOSION *** 
210 REM *** AT SCREEN CENTER *** 
220 A=U5RCADRCEHPl$),89,48) 
239 REM *** WAIT A FEW SECONDS *** 
240 FOR WAIT=1 TO 2000:NEXT WAIT 
259 REM *** DO EXPLOSION AGAIN *** 
260 GO TO 229 

• 
Listing 3. 

130 REM MXKKMMKKMKKMKKKKKKKKKKKKKKK 
140 REM * GRAPHIC VIOLENCE DEMO * 
150 REM * NUMBER 2 * 
169 REM KKKKKKK~KKKKK*KKKKKKKKXKKKM 
170 REM 
180 REM JH(-Jf SET UP GRAPHICS 7 FUll SCR 
fEN AND EXPLOSION COLOR *** 
1'0 GRAPHICS 7+16:SETCOLOR 2,15,15 
209 REM *** DRAW THE 'GROUND' *** 
210 COLOR I:FOR V=20 TO '5:PLOT O,V:DR 
AWTO 15~,V:NEKT V 
229 REM *** TRAP ANV ERRORS TO 'THE EN 
D' ROUTINE *** 
230 TRAP 329 
240 REM *** RANOOKIZE START POINT fOR 
DROPPING BOMBS *** 
250 X=5+RND(0)*14~:V=RND(0)*3 
260 REM *** ADVANCE THE BOMB AS IT DRO 
P5 *** 
270 COLOR O:PLOT X,V:V=V+3 
280 REM *** IF THE 80MB HITS COLOR 1, 
SET OfF EHPLOSION *** 
2~0 LOCATE X,V,l:IF Z=1 THEN A=USR(ADR 
CEXPL$),X,V) :GOTO 250 
399 REM *** NO HIT, CONTINUE DROP *** 
110 COLOR 2:PLOT K,V:fOR DELAV=1 TO 19 
:NEXT DELAV:GOTO 270 
329 REM *** 'THE END' *** 
330 GRAPHICS 7+16:5ETCOLOR 2.15.15:COL 
OR 1 
349 REM *** PLOT 'THE END' *** 
359 RESTORE 490:fOR X=l TO 22:READ fRX 
,FRY,TUH,TUV:PLOT FR~,FRV:DRAWTO TUX,T 
UV:NEHT X 
369 REM *** SET OFF 200 RANDOM EXPL05I 
ONS *** 
379 fOR EXPl=l TO 200:A=U5RCADRCEXPl$) 
,49+RND(O)*75,20.RNDCO)*55):FOR DELAY= 
1 TO 4C:HE~T DEl~V:NEHT EXPL 
180 REM *** LET EXPLOSIONS DIE, THEN R 
[-RUN THE DEMO *** 
3'0 FOR OELAV=l TO 2090:NEXT DELAV:GOT 
o 1~9 
490 REM *** 'THE END' DATA *** 
410 DATA 50,25,67,25,5',25,53,45,72,25 
,72,45,72,15,88,35,88,25,88,45,~3,25,~ 
3,45,~3,25,19~,25,33,15,193,35 
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428 O~TA '1,45,18',45,58,58,58,70,58,5 
0,67,50,58,68,67,68,58,78,67,78,72,78, 
72,50,72,58,88,70,88,70,88,50 
418 D~T~ '1,58,'1,78,'1,58,182,50,182, 
58,18',56,18',56,18',64,10',64,182,78, 
182,78,'1,79 

• 
CHECKSUM DATA 

(See pgs. 7~10) 

ll9 D~TA 151,454,438,169,'5,491,617,19 
0,51',885,711,140,552,111,470,6646 
288 D~T~ 421,58',815,842,'8,463,613,15 
1,787,"',122,751,681,491,'61,8665 
419 D~TA 2'2,2'2 

• 
Listing 4. 

0199 ; GRAPHIC !JIOLENCE 
0119 ; 
9129 ; A.N.A.L.O.G. CI]1PUTING 
9138 ; 
9149 i INITIALlZATICN CODE 
9158 ; 
9168 READY = $690 
9179 EXPCNT = $691 
0138 CYCFLG = $69B 
9198 SNDFLG = $69C 
9298 COORDI = $CB 
0218 COORD2 = SCD 
8228 SETVSV = $E45C 
9239 l= $6998 
8249 nHT PLA 
8250 LOA 119 
9260 STA READY 
9279 STA EXPCNT 
0239 PLA 
8298 TAX 
9398 PLA 
8319 TAY 
0:329 LOA 117 
9338 JSP. SHVBV 
0348 PLA 
9358 STA COORDltl 
9369 PLA 
9379 STA COORDI 
0389 PLA 
8398 STA COORD2tl 
0489 PCA 
9410 STA COORD2 
9429 PLA 
9438 PlA 
0448 :3TA CYCFLG 
8458 PLA 
8469 PLA 
8478 STA SNDFLG 
9438 RTS 
3498 .END 

• 

;DISCARD 
;ZERO OUT: 
jREADY FLAG 
;11 OF EXPL. 
;INTERRUPT HI 
;PUT IN X 
j INTERRUPT LO 
;PUT IN Y 
iDEFERRED VBI 
jsn 11' 
iCOORDI HI 
:SAVE IT 
;PlILL COORD I LO 
;SAVE IT 
:PULL COOROl HI 
;SAVE IT 
;PlILL COOR02 LO 
jSAVE n 
iDISCARD 
;PULL COLOR CYCLE FLAG 
:SAlJE IT 
;DISCARD 
jPULL SOLND FLG 
jSAVE IT 
;F!NISHED~ 

Listing 5. 

0109 i GRAPH IC VIOLENCE 
9110 ; 
fJ128 i A.N.A.L.O.G. C(t1PIJrING #8 
9133 ; 
0149 i EXPLOSICN CALL ROUTINE 
8158 ; 
e 160 READY = ·MOO 

9179 EXp~rr = t691 
9139 NEWX = $602 
9198 NEWY = $693 
0290 *=10998 
9219 PLA 
0229 LOA EXPCNT 
0238 CHP 1129 
0240 !J1I EXPOK 
8258 PLA 
9268 PLA 
0278 PLA 
023B PLA 
9298 RTS 
IB90 EXPOK PLA 
0319 PLA 
0:329 STA NEWX 
9338 PLA 
0349 PLA 
9353 STA NEllY 
9369 LOA 111 
0378 STA READY 
9339 RTS 
9399 ; 
0409 .• END 

• 

jDISCARD 
;1 OF EXPL. 
; 28 ACT NE? 
;NO. IT'S OK' 
;YES). DISCARD 
jBOTH COORDS 

j~D EXIT 
iDISCARD HIGH 
jGET X-COORD 
jSTORE IT 
jOISCARO HIGH 
jGET V-COORD 
; STORE IT 
;TELL INTERRUPT 
;t.lE'RE READY' 
;AND EXIT BACK 

TO BASIC' 

Listing 6. 

8199 i GRAPH1C !JIOLENCE 
0119 ; 
0128 ; A.N.A.L.O.G. CCNPUTING 
8138 ; 
0149 i lJBUt~K INTERRUPT ROUTINE 
9158 ; 
9169 READY = $698 
9178 EXPCNT = S681 
3139 N£1.,JX = $692 
9198 NEWY = $683 
8299 PLOTCLR = $694 
8219 COUNTR = $695 
8228 PLOTX = $696 
9238 PLOTY = $687 
0249 HIHLD = $698 
8258 LOHLD = $699 
0260 PLOT8'(f = $69A 
3278 CYCFLG = $69B 
92:39 fNOFLG = $68C 
9298 ::NOct,fT = $680 
9399 COLOR = $69E 
8318 PLOTBL = t628 
0328 XPOS = $649 
8339 YPOS = XPOSt21 
0349 arr = YPOS+21 
9358 LO = SCF 
9:369 HI = $09 
8378 COORD! = SCB 
0339 caORD2 = $CD 
8399 j 
0499 ;:31ST81 E(i~TES 
8419 ; 
9428 XITVBV = $E462 
9438 COLPF2 = $2C6 
0449 AUDCl = $0291 
9459 AUDFl = $D298 
9468 SAVNSC = $58 
8478 POKMSK = $18 
0438 IRQEN = $D29E 
8498 *=16888 
0508 CLD 
8518 LDA POI<MSK 
0529 ~D 1I$7F 
9538 STA POK.I1SK 
9549 STA IRQEN 
9558 LDA C'(CFLG 
0569 BEQ c(m 

;CLEAR DECIWlL 
;GtT lR9 INT. 
jNO BREAK KEY 
jTflE BREAK KEY 
:IS NCU OFF~ 
;CYCLING COLOR? 
;NO, CtMINUE 
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057a LOA COLOR 
05Ba CLC 
8590 ADC 1*16 
8,~88 ST A COLOR 
8618 LOA COLPF2 
8628 A'~D !i$0F 
063e ORA COLOR 
~648 STA COLPF2 
8653 CilH LOA SNDFLG 
8668 BEQ GO 
8679 LOA SNO(};'T 
86:3e BEQ GO 
0698 SEC 
8788 SBC III 
e71S STA SNDCNT 
0128 LSR A 
11730 LSR A 
8748 LSR A 
0758 STA AUBel 
876e LOA lI40 
ens STA AUDf 1 
8788 GO UlA READY 
8798 BEG ~lAIN 
831:10 ; 

i GET LAST COLOR 
j I NCREHENT IT 
jB), 16 
;AND WJE IT 
;GET COLOR REG. 
;GET 8RI GHTNESS 
:ADD THE COLOR 
;AND W.JE IT! 
;SOLtiD ON? 
iNO, SKIP [1 1 
JNORE SOl.lND~' 
iNO, SKIP ITI 
jDECREMENl THE 
:SOLtID COLNTER 
iAND STORE IT 
;SHIFT [lIl .. N TO 
jDERJUE IJOLUNE 
iFRct1 COLNTER 
: SET UP SOI..NtJ 
iCHA"NEL ! ... 
;FINISHED : 
:NEW EXPLOSICtP 
;NO, CotH INIlE 

8818 ;~r THIS POINT, THERE lS A 
0820 ;NEW EXPLOSICt~' 
B83e . 
8848 . INC EXPCNl ;ONE ~·10RE EXPL 
esse LDX EWeN,. jPUT IN !NDE::t; 
086g LOA NEWX :GET X-COORD, 
!i8le STA XPOS,X ;PUT 1N TABL!~ 
OB:3S LOA NELlY :GET 'I -COORD, 
8898 STA ,{ POS ,x :I-'li, !~! TARLE 
Bs'~e LOA #127 ;INITlAL!2E THE 
B91e SlA SNDCNT ;SOltW COlt-nER 
~ne LOA lie j IN IT COilITER ens STA em ,;( . ~OR j:xPL lMAGE 
8'i40 STA REAOY ;~D REA[!) "fLA13 
B958 t·\;lN STA COtWR iZER[, COUNTER 
U't68 Rl.tllP INC COI.NTR ;NExT EXPLO:;IC'~ 
0973 LOA EXPCNT jGET # OF [XPL. 
8'188 CMP COIMR :pNY MORE E:<PLi 
0990 BPL iNDEx ; YES, CONllNlJE 
H30e ,]tiP Xl Tl)8\,1 . 
lelB iNDU, LDX COGi"'JTR :GEi ]NDE;;, 
132B lOA lie : SET PLOTCLR 
1 a 36 :3TA PLfJfCLR i 3=PLOT A BLOC!; 
1 e4g LDA (NT ,;~ ;GET COUNTER 
le5B 1 FOP EXPLOSION 
P3,5a CliP lI:39 ;ALL DRAWN? 
IOlB !3!'11 DOPL:H ;NO, DO IT NQiJ 
1~:3~ INC PLOTCLR ; l=ERA:3E 8LOCk: 
1018 SE C ; GET HEADy FOR 
11 eo sse lI:3't ; EPASE CYCLE 
; 11 e Ci\P lI89 j ERA';E DONE; 
1 i28 g·lI DOPLCtT :NO,ERASE BLOCK 
1 m TXA ;MOVE INDEX 
1 !4B TAY ;TO Y REGISTER 
lI se 
1168 ;THE FOLLt)..jING ROUTINE REPAcr~:; 
1119 :lliE E.xPLOSlON TABL E TO GET RiD 
11:3e i OF £..XPLOS! eNS TfJA TARE [lCNE. 
1190 ; 
1208 ~H'ACf( IN.:< 
121 ~ CPX EXPCNT 
122B BEG RPK2 
1230 BPL RP!{END 
1240 RPK2 LOA XPO:3,X 
! 250 STA XPOS. 1" . 
1260 LOA YPOS;X 
1270 STA YPOS;t 
1286 LDA (lIT!X 
12ge STA I]IT ,Y 
~3~e INY 

JNEXT EXPLOS i eN 
; DDNE":' 
;NO, REPACf~ t10RE 
;YES, EXIT' 
;NO, START RPf( 
jMO(}E BAO; x 

;rHji}E BACK [NT 

1318 if.JE REPACK ;NEXT REF-ACi', 
132~ RPKEND DEC EXPCNT· :DEC POIt-ITERS 
1338 DEC COOOR ;DVE TO REPACK 
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1348 LOA lI8 jFORCE BP~.jCK 
1356 BEG RUNLP iTO NEXT £~PL. 
1360 DOPLOT INC Cf~ ,x jlNC COLmER 
1378 TAY jEXP PAASE IN y 
1:3:38 LOA XPOS ,x ;GET X-COORD 
1393 CLC . . 
140fJ ADC (COORD1). ·( ;ADD X OFFSET 
1416 STA PLOTX . ;STORE IT 
1429 CMP lII69 :OFF SCREEN) 
1430 BCS R!!jLP fYES,DON ' T PLOT 
1449 LOA YPOS,X ;GET Y-COORD 
1458 CLC 
1469 ADC (COORD2), Y jADD Y OFFSET 
1478 STA PLOTY . jSTORE IT 
1488 CMP lI96 jOFF SCREEN") 
1493 BeS RLt~LP iYES!DllfT PLOT 

1§1~ hHE FOLLCi.aJING SECTllt~ IS A 
1520 :OEDICATED MULTIPLY ROUflNE 
1530 ;~JHICH MULTIPLIES THE A REGISTER 
1548 ;BY 4e, WITH RESULT IN LO & Hl 
155fJ , 
1568 ASl. A 
l:m STA LO 
1588 LDA lie 
1599 BEQ Xl 
1608 JRUNLP BEQ RUNLP 
16 18 Xl STA HI ;*2 
1628 LOA LO 
163B ASL A 
1649 SlA LO 
1658 LOA HI 
1668 ROL A 
1678 STA HI 
1688 LOA LO 
16'ia ASL A 
1780 SIA LO 
171 B STA LOHLD 
1728 LOA HI 
1730 ROL A 
1740 S"iA Hl 
175a STA HIHLD 
1760 LOA LO 
1778 ASL R 
1786 STA LO 
inB LOA HI 
1808 ROL H 
1:31a :;TA HI 
1828 LOA U} 
1330 ASL A 
1840 STA LO 
185B LDA HI 
186B ROL A 
137e STA HI 
lsse LOA LO 
18'ie eLC 
i9uB AOC LOK LD 
l'i13 STA LO 
1920 LDA Hi 
I'm ROC HI HLD 
1940 SIR HI 

, 1 'm 
l';',:;fJ 
197D 
193B 
1990 
28 9B 
2~le 
282B 
2030 
2040 
28S8 
2061i 
2B7B 
2880 
2e 'ia 
210e 

;AT THIS POlm, THE MULTIPLY BY 
;4e 13 FINlSHED, AND I.JE NEED ·ro 
;GET VII OFFSET !mo THE :3CREB-i 
jt1EMORY 

'LelA SAtMSC: 
CLC 
Aoe LO 
STA LO 
LOA SAlMS(:+ I 
ADC Hl 
STA HI 
LDA PLOTX 
AND #3 
TRY 

;ADD THE DISPLAY 
;ADDRESS TO GET 
; THE ACTUAL 
:ADDRESS OF THE 
;BYTE THAT (.JILL 
; BE ALTERED FO~: 
;THE PLOT. 
:NASf~ PLOT); FOR 
;THE PLOT BIT:;, 
;PLACE iN Y ••• . 
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2!1 e LDX PLOTBL, Y 
2128 Sf X PLOTBYI 
2139 LOA PLOTX 
2148 LSR A 
2159 LSR A 
2166 CLC 
2178 ADC LO 
2188 STA LO 
2198 LOA HI 
nae ADC ne 
nIB STA HI 

;GET PLOT 8ITS, 
;AND SAlJE I . 

;GET PLOTX A"JD 
; 0 ]1)1 DE 
lBY 4 
;AND ADO TO 
;PLOT ADDRESS 
iFOR FINAL PLOT 
jADDRESS. 

2220 LOY W8 JZERO m.n Y REG. 
2230 LOA PLOTCLR ;ERASING? 
2248 BNE CLEARlT ;VES,GO CLEAR IT 
2250 LOA PLOTBYT ;GE1 PLOT BITS. 
2268 EOR (LO),Y ;ALTER D1SPLAY ' 
2278 STA (L O) ,Y ;~O PLOT ITI ' 
2280 LOA He ;FORCE BRANCH 
22'18 JRIJjLP2 8EQ JRlNLP ;~~D rXIT I 
2389 CLEARlT LOA PLOTBYT :PLOT Bns 
2318 EOR il$FF ;FLIP 'EM 
232u AND (LO) ,Y jALTER DISPLAY 
2338 STA (LO) ,i jA"lD ERASE IT i 
2340 LDA WU ; ~ORCE BIW--lCH 
2358 BEa JRUNLP2 :At~D EXITI 
2368 • END . 

• 

THE A.N.A.L.O.G. COMPENDIUM 

Graphics 11 GTIA Demo 

18 RE" GRAPHICS 11 GTIA DEMO 
28 RE" 
38 GRAPHICS 11 
48 CI=1:C=8:SETCOLOR 4,8,2 
58 fOR Y=8 TO 1'1 
60 fOR K=8 TO 7' 
78 C=C+l:If C=16 THEN C=O 
88 COLOR C 
'8 PLOT X,Y 
100 IIEXT X 
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110 LC=LC+1:If LC=16 THEN CI=-CI:LC=1 
129 C=C+CI:If C=16 THEN c=o 
138 NEXT Y 
149 GO TO 149 

CHECKSUM DATA 
(See pgs. 7-10) 
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ATARI 1020 PRINTER DEMO 

18 REM KKKKKKKKKKKKKKKKKKKKKKKK 
28 REM * ATARI 1820 PLOTTER * 
30 REM * SPHERE DEMONSTRATION * 
40 REM * BV TOM HUDSON * 
58 REM KKKKKKKKKKKKKKKKKKKKKKKK 
68 REM 
78 REM *** OPEN IOCB 1 TO PLOTTER *** 
88 REM 
~8 OPEN Ul.8.0."P:" 
100 REM 
110 REM *** SET SPHERE RADIUS *** 
120 REM 
138 SIZE=150 
140 REM 
150 REM *** INITIALIZE PLOTTER *** 
160 REM 
170 ? Ul;"~\*H*I*MO,";-SIZE-20;"*I" 
180 REM 
1~0 REM *** SET SPHERE CENTER *** 
280 REM 
210 CK=240:CV=0 
220 REM 
230 REM *** START PLOTTING! *** 
240 REM 
250 DEG :TIME=l 
260 ? Ul; "M" ; CK+SIZE; II ... ; CV : REM *** S T 
ART THE PLOT *** 
278 FOR V='O TO 0 STEP -12 
288 FOR ](=8 TO 368 STEP 12 
2~8 IF TIME=l THEN ](2=CK+SIZE*COSC]():V 
2=CV-(5IZE*Sln,Hj~Slft'T)j;bGiG 34U 
300 ](2=C](-CSIZE*SINC](1*SIN(Vll:Y2=CY+S 
IZE*COS(](l 
310 REM 
320 REM *** DRAW LINE Of SPHERE *** 
330 REM 
340 ? Ul; .. D .. ;K2; ..... ;Y2 
350 NEKT K:NEKT V 
160 REM 
170 REM *** DO NE](T DIRECTION *** 
180 REM 
3'0 TIME=TlME"l:IF TlME=2 THEN? Ul;"M 
.. iCKi ..... ;CV .. SIZE:GOTO 270 
400 REM 
418 REM *** MOVE PAPER UP AT END *** 
420 REM 
438 ? Ul;"H*H8.";-5IZE-20i"*I" 
448 CLOSE Ul:END 

CHECKSUM DATA 
(See pgs. 7,10) 

18 DATA 267.70.611,~0'.275.261.71'.265 
.585.74.225.80.748.86,68'.5786 
168 DATA '2,755,~8.248.76.28.82,288.88 
.84.848.182.274.562.515.4212 
318 DATA 81,2~3.87,768.516.'6.122,102, 
57,80,1'5,86,576,131,3619 

10 REM KKKKKKXKKKKKKKXXKXXXXX 
28 REM * ATARI 1020 PLOTTER * 
18 REM * "SQUARE-WEB" DEMO * 
48 REM * BV TOM HUDSON * 
58 REM XKKXKXXXKXKXXKXXKXKKKX 
68 REM 
78 REM *** OPEN IOCB 1 TO PLOTTER *** 
88 REM 
'8 OPEN Ul,8.0."P:" 
180 REM 
110 REM *** INITIALIZE PLOTTER *** 
120 REM 
130 ? Ul;"~\*H*I*MO.-408*I" 
140 REM 
150 REM *** START PLOT LOOP *** 
168 REM 
178 FOR K=28 TO 180 STEP 20 
180 REM 
1~8 REM *** DRAW 4 LINES *** 
280 REM 
218 ? Ul;" .... ';K;".380*0380,"i408-K;"i"; 
490-X'" 2"'2" ... u ....... u ... 78 .... 
229 NEKT X· u •• n. • .n •• ~ u 

230 REM 
240 REM *** ALL DONE! *** 
250 REM 
268 ? Uli"H Il 

278 CLOSE Ul:E.D 

CHECKSUM DATA 
(See pgs. 7~10) 

• 
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DISK FILES: 
USINCi NOTE & POINT 

32K Disk 

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 fi eld . 
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 rando m 
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 th e 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 thi s 
time, I will only explain how the NOTE and POINT 
instructions are used. 

At line 310, we check a flag to see if a n index has 
already been created. If so, we do not have to repea t 
this procedure and go to line 500. To create the in
dex, we read the datafi le. Before reading each record, 
we NOTE the sector and byte position and 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 
b y displaying record 50. Type 0 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 
ro utine at line 5000. Type 2 and this time we will 
ch ange record 50. Type U and press RETURN, then 
type 50 and press RETURN. Record 50 will again be 
displ ayed, 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 
nega tive number. Remember that our quantity field 
is only 3 positions, so don't increase it to more than 
999 items. 

After read ing 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 
insta ntly . 0 

28 REM INUENTORY TUTORIAL PROGRAM TO D 
EMONSTRATE RANDOM ACCESS UPDATING 
38 REM *** BY JERRY WHITE *** 
58 DIM SEC(100),BYT(100),REC$(30),DES$ 
(lO),CHOICE$(l):CI=O:GOTO 5000 
100 REM *** CREATE INITIAL DATA FILE * 
** 110 FOR BLANK=l TO 38:REC$(BLANK,BLANK 
)=" II:NEKT BLANK 
128 CLOSE aU:OPEN UJ.,S,O,"D:DATAFILE" 
138 REC$(4,4'=",":REC$(S,38'=",ITEM DE 
SCRIPTION FIELDII 
140 FOR RECORD=l TO 100 
160 IF RECORD(10 THEN REC$U,2)=1I801l :R 
EC$(3,l}=STR$(RECORD):GOTO 220 
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189 IF RECORD (198 THEN RECS (l,1) ="9": R 
EC$[2,3)=STR$[RECORD):GOTO 229 
298 REC$[I,3)=STR$(RECORO) 
229 RECS(5,7)=STR$CRNDC01*190+100) 
249 PRIIiT Ul;REC$:? :? "RECORD "iRECOR 
D:? RECS:NEXT RECORD 
269 CLOSE Ul:GOTO 5089 
399 REM *** CRE~TE IIiDEX *** 
310 IF CI=l THEN RECORO=101:GOTO 508 
320 TRAP 2000: CLOSE U2: OPEN U2, 4,8, "0 : 
OATAFILE":TRAP 49998 
369 FOR ARRAY=l TO 100:NOTE U2,SECTOR, 
BYTE 
389 ? :? "RECORD ";~RR~Y;" SECTOR ''is 
ECTOR;" BYTE ";BYTE 
409 SECCARRAY)=SECTOR:8YTCARRAY)=BYTE: 
INPUT U2,REC$:IIEXT ARRAY 
420 CLOSE U2:CLOSE U3:CI=1 
589 REM *** R~NDOM ACCESS DATAFILE *** 
520 CLOSE tU:OPEN U4,12,9,"D:DATAFILE" 
549 ? CHRS(25):? :1 "TYPE 0 TO DISPLA 
Y A RECORD":? :1 "TYPE U TO UPD~TE A R 
ECORD"; 
569 INPUT CHOICES:IF CHOICE$="D" THEil 
709 
589 IF CHOICES="U" THEN '00 
699 ? CHR$(253):GOTO 549 
709 ? :? "TYPE RECORD NUMBER TO DISPL~ 
Y"i:TRAP 789:IIIPUT RII:TRAP 40009 
729 IF RN(ARRAY AND RN)9 AIID RII=IIIT[RN 
) THEN 760 
749 ? CHRS(253):? "IIiVALID RECORD NUMB 
ER":GOTO 789 
769 POIIiT U4,SECCRN),BYTCRII) 
789 IIiPUT U4,REC$:? CHR$(25):? :? "RE 
CORD ";RN:? :? REC$ 
889 ? :? "PRESS lIIlIY KEY FOR OPTIONS:": 
POKE 764,255:CLOSE U4 
829 IF PEEK(764)<}255 OR PEEK(5327'){> 
7 THEN POKE 764,255:GOTO 5000 
849 GO TO 829 
'90 ? :? "TYPE RECORD NUMBER TO BE UPD 
ATED";:TRlIIP 'OO:INPUT RN:TRlIIP 40000 
'28 IF RII(lIIRRlIIY AIID RII}O AND RII=IIIT[RN 
) THEil '69 
'49? CHR$(253):? "INVALID RECORD NUMB 
ER":GOTO '08 
'60 POINT tU,SECCRH),BYT[RII) 
'80 INPUT U4,RECS : ? CHRS(125) 
1890 ? :? "RECORD "jRN:? :? RECS 
1019 1 :1 "TYPE 1 TO UPDATE QUANTITY": 
? "TYPE 2 TO CHANGE DESCRIPTIO .. ":? "TY 
PE 3 TO EXIT" . 
1029 TRAP 1000:INPUT CHOICE:TRAP 40080 
1040 IF CHOICE(l OR CHOICE}3 OR CHOICE 
(>INT[CHOICE) THEN? CHR$(253):GOTO 10 
00 
1069 ON CHOICE GOTO 1109,1300,1089 
1080 POINT tU,SEC(RN),BYTCRN):PRIIiT tU 
;RECS:CLOSE U4:GOTO 5009 
1100 ? :? "TYPE POSITIVE NUMBER TO INC 
REASE ITEWj":? "TYPE NEGlIITIVE NUMBER T 
o DECREASE ITEMS" 
1149 TRAP 1100:INPUT NUMBER:TRAP 49080 
1160 ITEWj=V~L(RECS[5,7)):ITEK5=ITEMS+ 
NUMBER 
1189 IF ITEMS)'')' THEN ? CHRS (253) :? II 

ITEMS CANNOT EXCEED ,')''':GOTO 1189 
1290 IF ITEMS(& THEN? CHRS (253) :? "IT 
EWj C~NNOT BE A LESS TH~" ZERO":GOTO 1 
120 
1220 IF ITE~<10 THEN REC$(5,6)="98":R 
ECS[7,7)=STR$(ITEMS):GOTO 10 9 
1240 IF ITEMS{190 THEN RECS(5,5)="9":R 
ECSC6,7)=STR$(ITEMS);GOTO !~@~ 
1260 RECS[5,7)=STRS(ITEWj):GOTO 1908 
1390 ? CHRS (125) :? :? "RECORD "; RN:? : 
? REC$ 
ll20 ? :? "TYPE NEW DESCRIPTION UP TO 
22 POSITIONS" 
1140 INPUT DES$:LD=LENCDES$) 
1360 IF LD}Z2 THEN? CHRS(253):? "FIEL 
o TOO LONG, EXTRlII IGNORED" 
1380 IF LD=22 THEN 1420 
1480 fOR BLANK=LD TO 22:0ESS[LENCOE5$) 
+1)=11 ":NEXT BL~NK 

1429 REC$(',39)=DES$:GOTO 1998 
Z080 ? CHRS (253) :? :? "DATAFILE NOT ON 
DISK:TR~P 40000" 

2818 FOR WAIT=1 TO 580:NEXT WAIT:GOTO 
5890 
5009 REM *** INITIAL DISPLAY OF OPTION 
5 *** 5818 GRAPHICS 18:? U6:? Uti;" INUENTORY 

OPTIONS:":? Uti:? Uti;" 1= CREATE FILE 
" 
5028 ? Uti:? Uti;" 2= DISPLAY/UPDATE":? 
U6:? U6;" 3= END PROGRAM" 

5048 CLOSE U5:0PEN U5,4,O,"K:II:GET U5, 
GC:CLOSE U5:GC=GC-48 
5868 IF GC(1 OR GC}3 THEN 5090 
5888 GRAPHICS 8:POKE 82,1:SETCOLOR 2,0 
,8:0N GC GOTO 109,l08,6990 
6900 GRAPHICS O:POKE 82,2:END 

• 

• 

CHECKSUM DATA 
(See pgs. 7-10) 
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DISK DIRECTORY DUMP 

16K Disk 

by Ton y 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 wi ll 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 10CBs and the OPEN/ CLOSE statements 
which are part of the BASIC repertoire. 

IOCBs. 
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 I open/close my own 
things?" have crossed your mind, so now would be a 
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 110 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't all 
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 110 
through an 10CB or Input/ Output Control Block. 

The operating system has eight 10CBs. Each 
10CB 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 / Output (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,1I0 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 10CB 0 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 110. 

110 CODE - 4=INPUT, 8=OUTPUT, 12= 
INPUT and OUTPUT, 6=DISK DIRECTORY IN
PUT and 9=OUTPUT (APPEND TO END OF 

, FrLE). 
SPECIAL - Is usually 0 but can be filled in based 

on the device you are using. If you are opening a 
screen mode other than GR.O, 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 O. 

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 
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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. It also 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 I/O. 

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 "0:**" , 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 thing about 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 
o ut 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 m emory. 

One last note. If your printer doesn't support the 
expanded print mode, then you must change LINE 
305 by deleting the ESC/ ESCIC NTL 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. 0 

10 REM XXKKKKXKKKKKKKXKKKKXKKXKKKXKKX 
15 REM * UTILITY U4 * 
20 REM * OI5KCAT UER.l * 
25 REM * BY TONY MESSINA * 
30 REM * fOR A.N.A.L.O.G. COMPUTING * 
35 REM XKKKKMMKMKXKKKKMKKMMKKKXKMXKMK 
49 REM * 
45 REM XKKKKMMKKKKMKKMKKMMKK 
59 REM * MAKE SCREEN TITLE * 
55 REM KKKKKKKKMMKMMMKMMKMKM 
60 REM * 
65 GRAPHICS 2:5TART=PEEK(560)+PEEK(561 
)*256:POKE 5TART+',6:POKE 5TART+18,6:P 
OKE 5TART+ll,5 
79 POKE 712,32:POKE 711,19 
75 ? Ufi'" UiiiOiiJYI m C":? U6:? U6;" 

[ilJs~ ~i\; ~U~":? U6;" ============ 
======":? U6;" BY" 
80 ? U6;"~~!:fi-a":? U6;" ~ ,:t1JHHili '. .'. . I • • :l!iHIt!r':? 1t6; 
.. -; II 

85 ? U6;" ==================" 
'8 REM * 
'5 REM KKKMMKMMMMMMMMMMM 
180 REM * VARIABLE INIT * 
195 REM MMMMMMMMKMKMMMKMM 
110 REM * 
115 DIM DEV$(2):OIM TAB$(40):OIM DIREC 
TORY$(5) :011'4 fILENAME$(l'):OIM AN5$(1) 
120 DIRECTORY$="O:*.*":TAB$=" 

II 

125 DI5K=2:PRNTER=1:DIRTAB=10:COLWIO=4 
9:0UTPUT=8:NULL=O:OIRIN=6:COUNT=3:5PAC 
E=3 
119 REM * 
135 REM MMMMMMMMMKKKMMKKKK 
140 REM * GET USER INPUT * 
145 REM KMMKKKMKKKKMKMMKMM 
150 REM * 
155 ? II~II 

168 DEU$="P:":TRAP 505:? II COLUHN WIDTH 
,.. : INPUT WIDTH 

165 If WIOTH<S40 AND WIDTH<>80 THEN GO 
TO 169 
178 If WIOTH=88 THEN COLWID=WIDTH:GOTO 

215 
175 DIRTAB=1:COUNT=2:SPACE=2 
180 ? 
185 REM * 
1'9 REM KKMKKKKKKKMKMKMKKKKK 
1'5 REM * OPEN DEVICES fOR * 
289 REM * INPUT/OUTPUT * 
295 REM KMMMKKKMKMMKMMMKKKKM 
210 REM * 
215 TRAP 4'5:LPRINT 
220 OPEN UPRNTER,OUTPUT,NULL,DEUS 
225 TRAP 500 
230 OPEN ItDI5K,DIRIN,NULL,DIRECTORY$ 
215 REM * 
240 REM KKKKKKKKMKKKMMKKMKMKK.K 
245 REM * ASK fOR HEADER NAME * 
250 REM KKKKKKKKK.MKMKM.KKKKKK. 
255 REM * 
268 ? II " ; : INPUT fILEN 
AME$ 
265 If fILENAME$='1II THEN fILENAME$="-D 
EfAULT NAME-" 
278 REM * 
275 REM MKMXKKKMKKKKKKMKKKX 
280 REM * PRINT TITLE OUT * 
285 REM MKMKM.KKKKKKKKKKKKK 
2'0 REM * 
2'5 If LENCfILENAME$)}18 THEN GO TO 510 
188 TRAP 519 
195 PRINT UPRNTER;TAB$(1 INT((COLWID-( 
LEN(fILENAME$)*2))/2));,.(_"ifILENAME$ 
110 ? UPRNTER:? UPRNTER;TAB~(1.0IRTAB) 

315 REM * 
320 REM XKMKMKKKKKKKKKMKKKK 
125 REM * PRINT COLUMN ID * 
130 REM XMKKMKKKKKMKKKKXXKK 
135 REM * 
140 FOR HEAOCNT=l TO COUNT:? UPRNTER;" 

fILNAME/EXT LEN"; TAB$ (1, SPACE) ; : NEXT 
HEADCNT:? UPRNTER 

145 ? UPRNTER:? UPRNTER;TAB$(l,DIRTAB) 
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350 REM * 
355 REM XXXXXMXMMXXMMXMXMMMXMXXXMXM 
360 REM * GET fILENAMES AND PRINT * 
365 REM MMMXMMXXXXMXKMMXXMMMMKXXKKK 
379 REM * 
375 fOR ~=~ TO COUNT 
380 INPUT UDISK,fILENAME$ 
385 If LENCfILENAME$)<~7 THEN? UPRNTE 
R:? UPRNTER;TAB$Cl,C(COLWID-16)/2)-1); 
fILENAMES:GOTO 420 
3'9 ? UPRNTER;fILENAMES;TAB$C1,SPACE); 
:HEKT K:(;OTO 345 
3'5 REM * 
499 REM KMMMKMMMMMMKKKKMKMXKKXXXK 
405 REM * CK If USER WANTS MORE * 
419 REM MMMXKMKKKMXKKKMKXXMXMMKXX 
415 REM * 
420 CLOSE UDISK:CLOSE UPRNTER 
425 ? "1III.i1;IIUlJiI: • .,. ... : ... ;: INPUT ANS$ 
439 If ANSSO"V" AND ANSS{}"N" THEN GO 
TO 420 
435 If ANSS="N" THEN ? "11).:lIlm.~": 
GO TO 469 
~ ~ ~ ~ N ~lmfr:ll;Sr::I_...";f ... ·, .... ;..,I.~:r ..... ,r.:l ..... ,,.;r::Hj ... ,r=ilr.:lir..-';p'l.i ... ~71:Y' •• _1I ; : IN 

445 If ANSS {} "V" AND ANSS O"N" THEN GO 
TO 449 
459 If ANSS="V" THEN GOSU8 4'0:GOTO 22 
o 
455 GOSUB 4'0:RUN 
460 END 
465 REM * 
470 REM XXXXXMXXXXMMXXMXMKKKKXXX 
475 REM * ERROR TRAPS fOLLOW * 
480 REM XMKXMKMMMXXKXKKKKKKXKKKK 
485 REM * 
~~ ; ':'~tl.c:,N",~5;r.lJr.::::r.1:Ii~A.-N .... ~,r::I ... ~ .. ,,,",,?r.Tf;r.:o3P~-N"'·''''':'''''t.---:rrJrl''_-.:nllll:1 
H5 ? "1Iir;1ID:UiI:.,IIJ4.:[I •• :liI,1:lII:J tQLj": G 
OTO 160 
590 ? "1Ii/t'I<1:WIII]iI,.:lI •• :liI,1:l1]:I,QLilt : CLOS 
E UPRNTER:GOTO 160 
595 ? "IIiU:'lJl'.iI:I:II]:_{I):I,'.:IIW;liI:lO.lJlli(·' 
~":GOTO 160 
510 ? "iii " :? It Nt! E TOO LONG!!1Ii 
mg181t :GOTO 269 

• 
CHECKSUM DATA 

(See pgs. 7~10) 

MtiJoC LENGT 

19 DATA 771,6,123,386,'73,7'0,73,36,'5 
7,38,77,571,96,78',414,6100 
85 DATA 396,83,555,565,775,274,620,478 
,181,280,600,328,603,286,382,6406 
169 DATA 8'1,741,'31,~54,999,300,49,'4 
0,821 , 2~,276,732,876,711,271,8631 
235 DATA 287,288,220 , 2'1,2'3,179,615,2 
94,811,693,814,300,828,795,370,6'88 
310 DATA 165,283,793,563,796,289,603,1 
80 , 2'0,166,580,369,2'6,778,660,7012 
385 DATA 23,135,307,2'3,438,296,285,'6 
5,318,322,55,17,334,135,534,4457 
460 DATA 59 , 300,117,84,120,306,488,494 
,898,97~,580,4326 

• 

Rainbow Demo 

5 SETCOLOR 2,9,0:POKE 752,l:PRINT CHRS 
(125) 
19 DIM C$(24) 
29 fOR 1=1 TO 24 
30 READ D 
49 C$CI,I)=CHR$CD) 
59 NE~T I 
60 D=USRCADRCC$) 
70 END 
198 DATA 162,0,173,11,212,291,32,288,2 
"',141 
1~0 DATA 10,2~2,~42,24,2e8,232,232,2e8 
,246,142 
120 DATA 24,208,240,232 

CHECKSUM DATA 
(See pgs. 7~1O) 

5 DATA 557,836,239,324,386,380,233,255 
,645,~1~,5",4476 
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BURP! 

16K Disk 

by Charles Bachand 

Over the years, we have all run across diskettes 
th at just would not format . This was probably due to 
a scratch or dent on the disk surface, and even 
tho ugh 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 formattin g ro utine. Being an 
AUTORUN.SYS file, it is loaded when th e 
co m pu ter is first powered on and is essentiall y 
transparent to the user. The o nl y programming 
limitatio n is that no other program can reside within 
the address space $600-$694. 

There are a couple of limitations involved in usin g 
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 th e 
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 b ytes the dust.) 

BURP is divided into three sectio ns . The first is a 
gro up o f 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 lo t sooner. 

Next follows the main section of th e program tha t 
co nverts the bad sector numbers returned by the 8 10 
disk drive into the corresponding bits of the dis k 
d irectory's Volume Table Of Contents (VTOC). 
The VTOC has a bit for every sector on the disk. If a 
bit is o n (1), this tells DOS that it may store data in 

that sector; no other fil e is currentl y using it . It also 
fo llows that if the bit is off (0), the sector is currently 
in use and should no t be touched . 

We next compare these bits with those of a freshl y 
formatted disk. If the bit is 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 th e number 
o f sector errors on the disk . If there were no errors 
enco untered, the program merely writes the first 
directory sector. Otherwise, we b uild a fake fil e entry 
with the name "Bad Sectors" and a length of the 
number of bad sectors. This entry is used as a fl ag 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 t.wo 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 sho\Vs 
up if you try to duplicate a disk us ing DOS optio n 
"]." DOS 2 .OS copies all sectors \V hose correspond
ing bit in the VTOC is set, it wi ll try to copy the bad 
sectors which it cannot do . It will instead iss ue an 
error message. A way aro und this would be to copy 
individually every fil e o n the disk. 

To generate th e BURP progra m and have it 
SA VEd to a fi le, run the BURP maker program 
written in BASIC. Theo bj ect 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 no t using 
it , simply change the fil e name specified in the 
opening statement to someth ing other than 
D:AUTORUN.SYS. To run BURP now, it wil l be 
necessary to ca ll up the DOS Menu and perfo rm a 
binary load fro m your chosen new file . 0 
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BASIC Listing. Patches to DOS 2.8S 

DRG f878C 
190 RE" +++ BURP +++ LM 19 jno retry on errors 
118 RE" B~SIC U"USE~BLE-DISK 
128 REM RECL~IHER PROGR~M DR6 f8D4C 
130 RE" JIf' $8052 jbypass bad sector errors 148 OPEN U1,8,O,ID:~UTORUN.SVS" 
158 TR~P 170 DRS S8DSE 169 RE~D ~:PUT U1,~:GOTO 160 JSR BD5 jpatch new error handler 179 CLOSE U1:E"D 
208 D~T~ 255,255,148,7,141,7,16',9 

DRS f8DA5 218 DAT~ 76,13,78,13,76,82,13,142 
220 DATA 13,144,13,32,0,6,165,13 BNE $8D9F JOO all but first sector 
238 DAT~ 16',13,298,248,32,191,6,8 JSR WRTDI jwrite first directory sector 
240 D~TA 6,144,6,16',8,141,148,6 
258 DATA 141,147,6,172,147,6,177,71 Rout i ne to mark bad sectors as be i ng 268 DATA 141,145,6,288,177,71,141,146 in use on the disk's VTOC. Patched Into 278 DATA 6,288,281,255,288,8,285,145 the DOS at address $8DSE. 288 DATA 6,288,3,76,14',16,148,147 
2')8 DATA 6,16,),0,168,3,78,146,6 

DRG $8688 jllle had to put it scnep lace! 1O0 DATA 118,145,6,106,136,288,246,42 
li8 DATA 42,42,42,168,16',8,56,186 

BD5 LM 19 jinitial in 328 DATA 136,16,252,178,173,145,6,185 
338 DATA 18,168,138,4',6',288,5,104 STA BADCNT jbad sector counter 
348 DATA 184,76,181,1~138,81,6',145 STA BOSPT j and bad sec tor index 
358 DATA 6',160,3,177,6',56,233,1 BD5LP LDY BOSPT jload index 360 DATA 145,6',238,148,6,76,8,6 LM (BAD),Y jget bad sector (low) 370 DATA 172,148,6,248,21,162,10,18' STA B~ttt j store it for later 388 DATA 134,6,',128,157,6,28,282 
3'0 DATA 16,245,16','6,141,1,20,148 INY jincrement pointer 
.cOO DATA 2,28,32,113,16,76,25,18 LDA (BAD),Y j~t bad sector (high) 
.uo DATA '6,66,'7,188,32,83,181," STA ~1 jstore it too 
428 DATA 116,111,114,115,224,2,225,2 INY jincr~nt pointer again 
438 DATA 133,6 CHP ISFF jend of data? 

~E BDCOO jNo. not yet 
• !W B9D1 jis low byte tfF? 

H BDCINT jNo. not at end yet. 
CHECKSUM DATA JHP IrIRVTC jres. Write VTOC 

BDCONT STY BDSPT jsave index 
(See pgs. 7~10) LM 19 jZero accUiulator 

LDY 13 jshift sector nUiber 
188 DATA 347,185,821,83,288,726,842.13 851 LSR BfNJ1+1 j3 bits to the right 
4.'63,782.486.'78,524.825.266.8154 ROR B~ttt jthrough high and l~ bytes 
278 DATA 5.7,6'7.221,'75,23'.813.55.76 ROR A jrem goes in A as XXX88888 1,548.',748,7'8.585,21,6482 DEY jdecrellent count 428 DATA '48,748,1688 

BNE 851 jOane 3 till4!s? No. 
ROl A jYes. rotate a left 4 • ROL A j t illeS, so that it wi II 
RDL A jhave data in low bits 

Assembly listing. 
ROL A jand look like 88888XXX 
TAY juse ualue as counter 
LM 19 jZero accUIUlator 
SEC jset carry f1a~ 

BURP - Bad Disk Reclaimer Progrill 853 ROR A jrotate carry hrough Acc 
DEY jdecrflfnt counter 

Written by Charles Bachand BPL BS3 jAt Y'th position? No. 
TAX jYes. save bit mask in X 

This pr~iII patches itself into LM B9D1 jget byte nUlber 
ADC .18 jadd offset to sector map ATARI's OS 2.8S to all~ for the TAY jUse as VTOC index fcnatting of physically dilliaged TXA j~ bit nask back and previously unuseable diskettes I\'i) (VTC),Y j with VTOC 
BNE BS4 jBad sector in use? No. Note: PLA . jYES~ We are in trouble~ This program lIIil1 not all~ PLA jpull return stack address 

the formattin3 of a disk JMP ERDIW> iand re~ort error condi tion lIIith dillard isk boot sectors, BS4 TXA iget bi mask again or damage directory sectors. EOR (VTC),Y jlnvert allocation bit Sorry. STA (VTC),Y jand store it back in VTOC 
LDY 13 jCOint to free sectors 

System Equates LM (VTC),Y j yte in VTOC 
SEC jset carry for subtract 

S45 jdirectory's VTOC pointer SBC 11 jdecrflfnt nlllbtr by one VTC = STA (VTC) Y jsave it out again 
~D = S47 jbad sector buffer pointer INC BADCNt jincrement bad sector count WRTDIR = fU71 jwrite directory sector JHP BOSLP j I oop bacK and do i t aga in. WRVTC = $1895 jNrite volume table of contents 
DELDOS = f1219 jset no DOS If no bad sector errors, then just ~rite ERDEW> = Sl285 jnormal bad disK sector exit out the first directory sector to disk. DIR = S1481 jfile directory buffer 
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WRTD6 

HOVFN 

NOERRS 

RETURN 

BADFN 

BSNLI1 
BOSPT 
BADGJT 

• 

If there are errors, we wil I put a file 
en try into the d i r'ee tory te Iii n9 rtCXtl many 
sectors are bad and then write It to disK. 

LOY BADCNT j~et bad sector count 
BEQ NOERRS j ad sectors' NO. 
lDX lII8 ;Yes. Fi Ie name to entry 
LOA BAOFN,X ;froo BADFN 
ORA "80 j in'Jerse video, WI].I! 
STA DIRt5,X ;to directory buffer area 
DEX ;deerement counter' 
BPL NOVFN jDone II bytes? No. 
LDA "68 jmark fi Ie as locked 
STA DII< jand in use 
STY DIRtl jstore bad sector count 
JSI< WRTDI R jwrite sector to disk 
JMP DElDOS jmark disK with no DOS 

RTS jreturn after patching 

DB 'Bad SI ;file name used to marK 
DB 'ectors/;the disk as damaged. 

OS oJ ;bad sec tor number. &. 

DS .. load sector pointer j 

OS 1 jbad;ector count 

END RETURN ;just return after ioading 

Swirl Demo 

10 C=O:O=l:SETCOLOR l,5,5:DEG 
28 KI=88:YI=50:GRAPHICS 23 
30 PLOT XI,YI 
48 fOR 1=1 TO 1808 STEP 5 
58 O=O+l:If 0)3.5 THEN 0=1 
68 COLOR 0:R=I/I0:T=I 
78 X=R*COSCT):Y=R*SINCT) 
88 If Y+YI(8 THEN 148 
~O PLOT X+XI,Y+YI 
188 X=CI+C)/16*cOSCI+C+~8) 
110 Y=CI+C)/16*SIN(I+C+~8) 
128 DRAWTO K+XI,Y+YI 
138 NEXT I 
140 SETCOLOR 2,8,2:SETCOLOR 1,8,5 
158 SETCOLOR 8,8,8:GOSUB 210 
160 SETCOLOR 9,8,2:SETCOLOR 2,8,5 
178 SETCOlOR 1,8,8:GOSUB 218 
180 SETCOLOR l,8,2:SETCOLOR 9,8,5 
1~0 SET COLOR 2,8.8:GOSUB 218 
280 GOTO 140 
210 fOR K=l TO 13:NEXT K:RETURN 

CHECKSUM DATA 
(See pgs. 7~10) 

18 DATA ~771537,75,3l8,27~,7,362,850,4 
82,11711l218l6,7l7,l781877,6~68 
169 DATA l7lI886,l76,8~5,6~7,163,3l~8 
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THE BLACK RABBIT 
2.0 

48K Disk 

by Brian Moriarty 

Let's face it. Backing up disks with a s ingle drive is 
;] dull and time-consuming cho re. Even with a 48K 
sys tem, ATARI DOS will make you swap at least 
three tim es to copy a reasonably full disk. And then 
there are those disks DOS won't copy - boot-load 
programs, Letter Perfect files , FORTH scree ns, 
anything recorded with a non-DOS file struct ure. 

O ne day I got sick of disk-swapping and decided to 
write a mo re efficient disk backup sys tem . I wa nted 
to be able to duplicate all no sectors of a disk with 
no more than two read / write passes. To accomplish 
this, ! had to find a way to cram 360 secto rs worth of 
data into RAM at o nce - 46080 bytes! 

A 48 K ATARI contains 49152 bytes of user 
RAM. But th e first four pages (1024 bytes) are 
reserved for use by the operating sys tem ROM 
ro utines. A graphi cs mode 0 screen and display list 
req uire an additio nal 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. Vers ion 2.0 features s imp le o ne
button operat ion with aud io / visual p ro mptin g, 
automatic formatting of the des tin ati o n disk and a 
"Visible VTOC" (Vo lume Table of Contents) that 
lets you check th e distribution of data o n the source 
disk and monitor the progress o f the copy. It "sk ips 
over" em pty sectors and will not crash if it 
encounters an unreadable secto r. 

Typing it in. 

Listing 1 is an ATAR! BASIC program that will 
create an auto-booting image of the Black Rabbit o n 
any disk. Listing 2 is th e assembl y- language source 
code, created with the MAC/ 65 Macro Assembler 
by OSS. This listing is only provided to show yo u 
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 statem ents in 

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. U se 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 wi ll be 
displayed as each DATA statement is checked. Ifbad 
data is encountered, the program will list th e line 
containing the error and stop so that you can correct 
it. Re-RUN the program until all data lines are 
tho ro ughly debugged. 
2 . You will next be prompted to insert a blank disk 
into drive # 1. Make sure this elisk contains no imjJorrant 
jJrogrums or elata, hecause it is ahout to he comjJ/etel )' 
erwed. 
3. Press th e START key. The des tin ation disk will 
be formatted and a copy of the Black R abbit "vill be 
written out to the first six sectors. An error m essage 
will result if the disk is write-protected or cannot be 
formatted. 
4. The prompt "Rabb it disk okay " means success! 
Re move the Rabbit disk from the drive, replace it 
with one of your regular DOS disks and SAVE the 
BASIC program. Yo u can use it to make extra back
up copies o f the Rabbit. 

Rabbit, Run. 

N ow 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 mo ment and turn it back on. 

If you see "Remove cartridge; requires 48K 
RAM" o n 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 o f RAM . So pull the cartridge 
o ut and power-up aga in. Yo u should now be looking 
at the Rabbit's title screen (Figure 1). 



PAGE 70 THE A.N.A.L.O.G. COMPENDIUM VOL. 1 

~ b~ Briin Moriirt~ 

Insert SOURCE disk, press ~ 

.1,., ••• '.1."11111111, •••••• ,,, •• ,1"" 
•• 111'.111., •••••• 1111, •• '11'11 ••••• 11.' 

.1 ••••• t"IIII,"IIIII.,IIII.I,I,IIII,.1 

1""" ••• '.'111".,1111".,111",1.1.1' 
.'1111 ••••••••• 111 •••••• 111, ••••••• ""1 

••••• lllt"' •••••••• I'.' ••••• , •• IIII •••• 

11111", •••••• 1111111 ••• 1111", •• 1.111.1 

.111 •• ,.111, •• 1'1111 •••• 111111111111 •••• 

"'1111.11111111,1"11 •• ,11111,'1.,1'1" 

1111 ••••••••••••• "111111'11 •• '111 •••••• 

11.,lllt'.ltlllll.I'III ••• "IIIIII"1111 

., •• ' •• 111 •••••• '.' ••• 1111"111'.'."111 

.1,.,.1111 ••• 11'11'111,,11, •• , •••••••• ,1 

.I",llllt"IIIIII •• III.I •••••••• I.,"I' 

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 
o 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. 0 

Listing 1. 

109 REM ~****~XK*~****~**KKXXKXKK 
119 REM * Bl~CK RABBIT 2.0 MAKER * 
120 REM * BY oRluM HOnlt'lRT'i * 
130 REM * AN~lOG COMPENDIUM V.l * 
14;{j R E H K jiB! K JO( K J( }It lOOt J( l>:!( ~ )( JOI J()( K ***lHOf 
1 59 REM 
160 CLR :DIM BUF${(68).MlSC4) :fOR 1=1 
TO 4:RE~D BYTE:ML$CI1=GHRSCBYTE) : HEMT 
I;PO!CE 752,1 

170 BUFS (1) =".": BUfS (768) ::"." ; BUr$ !2:;: 
BUfS:"? "I'iH1eor'ifyin',1 OllTA lines." : '?- "i-R 
eadinq Line "; 
189 B=O:TOT~L=B:LI~E='38:RE5TO~f 1008: 
TRAP 250 
I~O lHIE=LINE+10 
200 POSITION 15.3:"? LINE 
210 fOR 1=1 TO 25:8=B+l:READ BYTE:TOT~ 
L=TOT~L+BYTE:BUf$[B,8)=CHR$(BYTE' :~EHT 

I 
220 If PEEK(183J+Z56*PEEK(184)()LIHE T 
liEN ? "~line ";LIIIlE;"MiSSilig. f1 :END 
230 RE~D CHECK5UM:IF CHECK5UM=T OTAl TH 
EN 139 
24.0 GOTO 360 
250 POKE 752.0:IF PEEKC135](>6 THEH 36 
{} 

260 ? ""I>tHA lines ver-ified.":? ",.lose 
rt a blank disk in Dr-ive !fl." 
270 ? ""'Pr·~s:s ~ to wr' itt? disk .W" 
280 If PEEK(5J273) ,>6 THEN 280 
239 POKE 76<J,1 :POKE 770.33:? .... For-Matt 
ing d:iSk.tI:I<=U5iH~D1HML~» 
399 If PEEK (77 t) <> 1 THEN ? "Pi .. FQrlllat e 
r' l'or : .. :? "ReMove w!" i te-prote( t tab 01' " 
:? "r'eplace disk ." :GOTO 279 
310 ?" " ... WritinQ data.":POKE 779.87:POK 
E 77"O:BUFFER~~DR(BUF$) . 
320 fOR SECTOR=1 TO 6 
330 POKE 778,5ECTOR;POKE 773,IHTCBUFfE 
R/256) :POKE 772 ,BUfFER- (2 56*PEEKC7 73)) 
:X=U5RCADR(MLS)) 
340 BUFFER=BUFfER+128:HEHT SECTOR 
:.}S O ?" " ... Rabbit disk ohay.":nm 
;~ I) 9 ? II Bad Ii a t a a t 1 i n e (il"; L I HE : L I '5 T L 
HIE: END 
J70 DATA 104,76,83,228 
389 REM * "/L DATA 
1000 DATA 9,6,120,4 , 134,4,16',0,158,14 
5,'4,32,77,6,165,136,281,132,176,12,16 
',158,133,134,163,2582 
1810 DAT~ 6,32,131,6,76,157,4,162,0,14 
2,138,2,134,12',134,131,147,68,2 , 232 , 1 
34,128,134,130,134,5130 
1920 DATA 3,142,1,3,134,144,24,155,88, 
105,239,133,136.133,138.165 , 83,105 , 0,1 
33,137,133,133,32,77,7734 
1030 D~TA 6,16',1'2,133,134,16',6,32,1 
31,6,2',165,88,105,122 , 133,140 , 144 , 2,2 
30,141,230,138,298,2,10584 
1040 DA T~ 239,13',162,2,160,0,163,14,1 
45,138 , 2eO,132,248.288,243,24,165,138 , 
135,240,133,138,144 .2.230,14151 
1050 D~TA 133,292 ,16,231,32,143,6,24,1 
65,136,101,128,133.138,165,137,101,12' 
,133,13',16' ,226,133,134,16' ,17380 
1060 D~Ta 6,32, 131, 6,32,'1 ,6,16',82,14 
1,2,3.165,128,141,10,3,165,123,141,11, 
3,32, 83,228, 13320 
1870 D~T~ 173,3.3,16,4,163,31,208,15,1 
60,127,177,132,208,7,136.16,243,163 , 16 
,29 8 , 2,163,128,133 ,213 7 ' 
1880 DATA 143,160,0,132,71,145,138.230 
,138,298,2,238,13',230,128,208,2,230,1 
2', 165,123,20 1 ,2,298,6,2535' 
1030 DATA 165 , 128,201 , 203 , 240 , 31 , 165, 1 
43, 281,128,208,181,24 . 173,4,3,105, 128. 
141,4,3,133,132 , 173.5,28387 
1 100 DATA J,105.0,141,5,3,133 . 1~3,201 , 
188,208,156.24,165,136, 1 01,130,133.1 38 
,165,137,IB1,131,133,13' , 31236 
1110 D~TG 16',4,133,134,169 , 7.32,131 , 6 
,32,'l,6 J 138,14',Z88,32,32,66.6,163,13 
, 141 , 2,3,32,33276 
1120 D~TA 83,228,173,3,3,201,1,240,14. 
16',72,133 ,134,16' .7,32 , 131,6,32,'1.6, 
140,22.,32,143,35843 
1130 D~T~ 6,16',87,141,2,3,165,130,141 
,10,3,165,131,141,11,3,150,0,132 , 77,17 
7,138.133,143,201,38312 
1140 DaT~ 128,208,5,32,83,228,48,251,1 
6'.1'2,160,0,145,138,230,138,208 , 2 , 230 
,13',730,130,208,2,239,41736 
1150 D~TA 131,165,131,201,2,2B8,6,165, 
139,291,20' , 240.30,165,143,201,128 , 208 
,1~3,24,173J4J3,105 ,128.45030 
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1160 DATA 141,4,3,173,5,3,135,0,141,5, 
3 , 201,188,208,172,76,1,5,16',38 ,1 3J , 13 
4,159,7,32,47206 
1179 DATA 131,6,173,31,208,201,6,240,1 
9 ,201.3,208,245,32,123, 6 , 76, 11'.228,32 
,123,6,76,169,4,4'854 
1180 D~TA 1 6',0 ,14 1 .4 ,3,16',4 ,141,5,3, 
'6,24,165,88,105,42.133,140,165,8',105 
,0 , 133,141,'6,52015 
11'0 DATA 16',100,141 ,0 , 210,16',170 ,14 
1,1,210,16',0,133 ,2 0 ,165,20,201,15 ,208 
,250,16',0,141,1,210,55028 
1209 DATA 173,31,298,201,6,208,24',173 
,31,208,201,7,208, 24' , '6 ,133 ,135,160,3 
3,177 ,1 34,145,140,136,16,58486 
1210 D~TA 249 , '6 ,163 ,128, 133,132,141,4 
,3,16', 7,133,133,141,5,3,'6,50,101,10' 
,111,118,101,0,'3, 60917 
1220 DATA 97, 114,11 6, 114,105,100,103,1 
81,27,0 , 114,101,113, 117,185,114,101,11 
5,0,20, 24 ,43,0,50,33,62844 
1230 D~TA 45,162,236,225 ,227,235,128,1 
78,225,226,226,233 , 244, 128 ,14 6,1 42,144 
,0 . '8,121,0,34,114,105,'7,66563 
1240 O~T~ 110,0,45,111,114,105,'7,114, 
116,121,41 ,110 ,11 5 ,101 , 114,116,0 ,51,47 
,53,50 ,35 ,37 ,0, 100,68466 
1250 O~T~ 105,115,107 ,1 2,0,112,114,101 
,115,115,3,173,180,161,178, 1 80,0 ,0,0 , 4 
1,110,115,101,114,116,7083 7 
1260 O~T~ 8,35 , 47,48,57,0,108,105,115, 
107,12,0,112,114,101,115, 115, 0 ,17',180 
,161,178,180,0,0,728'8 
1270 DAT~ 0 ,0 ,0,17'.180 ,161 ,178,180,0. 
116.111 ,0,114 .101,1 3,1 1 4,11 7 ,110 ,12, 0 , 
175,176,180,163,175,75459 
1280 DATA 174, 0 ,116.111 ,0,98,111 ,111,1 
16,0,0,9.59,101, 112 ,108 , '7,3',191,0,'8 
, '7, 100,0 , 35 ,77234 
1230 DATA 47,48,57,0,100,105,115,107,1 
2,0,112 , 114,101.1 1 5.115,0 ,1 79,180, 161, 
178,180,0,0,0,0,7'320 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

IBO D~T~ 53',353,257,477,551,8',838,13 
3,281,432,225,174,837,123,719,60'0 
250 D~TA '1', 8 11, 216,854,1 28,274, 351 ,7 
80,5'7,782 , '05,252.816,494,37 . 8 12 6 
1910 DAT~ 166,300,388 , 806, 148,586,481, 
553,68',346,564,811, 75,55',705,7787 
1160 D~Ta 357,84.666,352,37,172,2'4,8' 
0,252,573,'33,204, 656 , "3 , 6479 

• 

Listing 2. 

8198 j ff****f***f*********** 
8118 ; f Black Rabbi! 2.8 * 
8128 j fff***f*f***I***ff**** 
8139 
8148 ; Highspeed sector copier 
8158 ; for s ingle-drive systens 
9168 
817e : by Brian Moriarty 
9188 ; ANALOG Compendium Volume 1 
919& j 
9298 j OS disk handler equates 
9218 ; 
8228 DElMLN = $8381 
8238 DC(H~D = $8382 
8248 DSTATS = $8383 
8259 DBUFLO = $8384 
8268 DBUFHI = $8385 
8278 SECTLO = $838A 

8288 SECTHI = $838B 
8298 DVSTAT = $82EB 
8398 DISKIO = $E453 
8319 ; 
8329 j Disk handler connands 
9339 • 
8348 READ = $52 
8358 WRITE = $57 
8368 FORMAT = $21 
9379 j 
8388 j Misc. system equates 
8398 . 
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8488 COLOST = $8244 
8418 BOOT? = $89 
8428 ~JMSC = S58 
8438 COLOR2 = $82C6 
8448 OLDADR = S5E 
8458 CONSOL = $DeIF 
8468 ~OP = $6A 
8478 AUDFI = $0288 
8480 AUDCl = $0281 
8498 RTCLOK = $14 
8588 ATRACT = $4D 
8518 COLDSV = SE477 
8520 ; 
8538 ; Internal program equatps 

~~~~ ~TOTAL = $88 
8568 WTOTAL = $82 
8578 BPOINT = S84 
8588 PPOINT = $86 
8598 SCREEN = $S8 
8688 VIOC = $SA 
8618 LINE = $8C 
8628 ~EY = S8E 
8630 SBYTE = S8F 
8648 FFLAG = S90 
8650 ; 
8660 ; Characters for ·Visibl~ VIOC· 
8678 ; 
8688 DOT = SSE 
8690 DATA = SS8 
8780 BAD = SlF 
8718 WRITTEN = SSE 
8728 NOTHING = S19 
8738 ; 
8748 ; Memory usage 
8758 ; 
8768 OlfflY = $8488 
8770 ORIGIN = S0488 
8788 BUFFER = $9788 

f= ORIGIN 

Dunrny buffer 
Program start 
Data buffer 

8798 
8898 
8818 
8828 ; 6 bytes to control boot-up 
8830 
8848 .BYTE $09 l $06 1 * boot sects 
8858 .BYTE ORIbIN&2J5~~IGINl256 
8868 .BYTE ENTRY&255,I:NIRYI256 
8879 • 
8889 ENTRY 
8898 
8988 Init screen l ine po i nt~r 
8918 
8928 
8939 
8948 
8950 
8968 

LI¥l 18 
TAY 
STA (OLI¥lOR),Y j Kill cursor 
JSR TOPLINE 

8978 ChecK for 48K RAM 
8980 
8998 
1888 
1818 
1828 

LI¥l RlffiOP 
CMP #$C0 ; $C0 = 48K 
BCS RABBIT ;) OR = 4SK 

1838 Print RAM lIIarning 
1848 
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1958 LOA ~RNING&255 
1868 STA PPOINT 
1878 LOA MRNINGl256 
1888 JSR MESSAGE 
1898 • 
1188 ~REEZE 
1118 JHP FREEZE j Infinite loop 
1128 j 
1138 ; III11IIII1II1111II11 
1148 j I Initialize RIW I 
1158 j 1111111111111'lfllll 

H~: ~BBIT 
1188 ; 
1198 ; Initial ize important things 

LOX 18 j Bl ack 
STX COLDR2 ; Background 
STX RTOTAL+l j Clear HSB 
STX WTOTAL+l j Ditto 
STX COLOST j Coldstart flag 
INX • X = 1 
STX RTOTAL ; LSB 
STX WTOTAL j Di tto 
STX BOOT? j Boot flag 
STX D~1tI j Drive 11 
STX FFLAG j Format enable 

1288 j 
1218 
1228 
1238 
1248 
1258 . 
1268 
1278 
1288 
1298 
1388 
1318 
1328 j 
1338 j Setup VTOC screen pointer 
1348 
1358 
1368 
1378 
1388 
1398 
1488 
1418 
1428 
1438 
1448 ; 

CLC 
LOA SAlMSC 
ADC 1239 
STA SCREEN 
STA VTOC 
LOA SAlMSC + 1 
AD( 18 
STA SCREEN+l 
STA VTOCtl 

1458 ; Print title 

j Addr of screen 
j 6 lines deMn 

JSR TOPl1NE 
LOA n ITLE&255 
STA PPOINT 
LOA ITITLEl256 
JSR MESSAGE 

1468 
1478 
1488 
1498 
1588 
1518 
1528 • 
1538 ; Reset screen pointer 
1548 
1559 
1568 
1578 
1588 
1598 
1688 
1618 

CLC 
LOA SAl-MSC 
AD( 1122 
STA LINE 
BCC DODurS 
INC LINE+l 

; X=2, Y=3 

1628 j Init VTOC display matrix 
1639 • 
1648 OODOTS 
1658 INC !)TOC 
1668 BNE MATRIX 
1678 INC VTOCtl 
1688 MATRIX 
1698 lOX 12 
1788 LOOPI 
1718 LOY 18 
1728 LOA tDOT 
1738 lOOP2 
1748 STA (VTOC). Y 
1758 INY . 
1768 Cpy #249 
1778 SHE lOOP2 
1788 CLC 
1798 LOA VTOC 
1888 ADe 1248 
1818 STA VTOC 

1828 BCC MORE 
1838 INC VTOC+l 
1348 HORE 
1858 DE>: 
1868 BPL LOOPI 
1878 j 
1888 ; 1IIIIIfllffflffflf 
1898 j I READ Routine I 
1988 ; 11111'lllllfll'ffl 
1918 ; 
1928 READER 
1938 j 
1948 ; Reset buffer addr pointers 
1958 j 
1968 JSR REPOINT 
1978 ; 
1988 j Update VTOC pointer 
1998 ; 
2888 
2818 
2928 
2838 
2948 
2958 
2868 
2878 
2888 
2898 
2198 
2118 
2128 
2138 
2148 ; 

j 

CLC 
LOA SCREEN 
ADC RTOTAl 
STA VTOC 
LOA SCREEN+ 1 
ADC RTOTAl+ 1 
STA VTOC+l 

! Print READ prompt , 
LOA tRPRONPT&255 
STA PPOINT 
LOA IRPRONPT/256 
JSR MESSAGE 

2158 JSR WAIT j START key 
2169 ; 
2179 LOA tREAD 
2189 STA DCOHND ; Set READ mode 
2198 j 
2298 j ffllllfllllllll*lfl*lffl 
2218 ; I Start of READ loop I 
2228 ; 111**flllllllllllllllfll 
2238 • 
2249 RLOOP 
2258 j 
2268 j Update sector ~ 
2278 
2288 
2298 
2388 
2318 
2328 
2338 
2349 
2358 
2368 
2378 
2388 ; 

LOA RTOTAL 
STA SECTLD 
LOA RTOTAL+l 
STA SECTHI 

JSR DISKIO j Fetch sector 
LOA DSTATS j Check status 
BPL SECSTAT ; Branch if okay 
LOA IBAO . 
SHE SHOWSTAT 

2398 j Check sector data for status 
2488 . 
2418 SECSTAT 
2428 LOY 1$7F 
2438 NEXTBYrE 
2448 LOA (BPDINT),Y 
2458 SHE DATAID 
2468 DEY 
2478 BPL NEXTBYrE 
2488 LOA 8NOTHING 
2498 SHE SHOWSTAT 
2588 OATAID 
2518 LOA #DATA 
2529 SHOWSTAT 
2538 STA SBYrE 
2548 LDY 18 
2559 STY ATRACT ; Attract off 
2568 STA (VTDC> , Y 
2578 
2589 Update VTOC addr pointer 
2598 
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2688 INC VTOC 
2618 BNE UPCOUNT 
2628 INC ~~OC+l 
2638 UPCOLNT 
2648 INC RTOTAL 
2658 BNE SECTMAX 
2668 INC RTOTAL+! 
2678 : 
2688 j End of disK? 
2698 . 
2788 SECTl"AX 
2718 LOA RTOTAL+l 
2728 CHP #$82 
2738 BNE DATACHECK 
2748 LOA RTOTAL 
2758 CMP #$01 
2768 BEQ WRITER 
2778 j 
2788 : Check for data sector 
2798 ; 
2888 DATACHECK 
2818 LOA SBYlE 
2828 CMP 100TA 
2838 BNE RLOOP 
2848 j 
2858 j Add 128 to buffer pointers 
2B68 • 
2878 ' 
2888 
2898 
2998 
2918 
2928 
2938 
2948 
2958 
2968 : 

CLC 
LOA OBUFLO 
ADC H80 
STA DBUFLO 
STA SPOINT 
LOA OBUFHI 
ADe #0 
STA OBUFHI 
STA BPOINT+! 

2978 : Check if buffer full 
29B9 : 
2999· CHP #$BC j Top of buffer? 
3988 SNE RLOOP ; No; Keep going 
3918 , 
3820 j *f4f*************** 
3839 j f WRITE Rout i ne * 
3849 j f**f************f** 
3859 j 
3968 WRITER 
3870 : 
3989 . Init (/TOC pointer 
3999 
3189 
3118 
3128 
3138 
3148 
3158 
3168 
3179 ; 

CLC 
LOA SCREEN 
AOC WTOTAL 
STA ()TOC 
LOA SCREEN+ 1 
AOC WTOTAL + 1 
STA VTOC+l 

3188 ; Print WRITE prompt 
3199 : 
3208 LOA IWPROHPT&255 
3218 STA PPOINT 
3228 LOA IWPRONPT/256 
3239 JSR ~·lES::AGE 
3248 : 
3258 · JSR WAlT j START key 
3268 
3278 
3280 
3298 : 

DEC FFLAG 
BNE NOFORM j SKip if Pass 2 

3389 : Format disk 
3318 ; 
3328 ERASE 
3338 JSR OUMPOINT : buffer addr 
3348 LOA .FORMAT . 
3358 STA DCOMNO : format cmnd 
3368 JSR DISKIO ; Do it' 
3378 
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3388 : Check for okay format 
3398 j 
3498 LOA DSTATS 
3418 C11P II 
3428 BEQ NOFORM 
3430 ; 
3448 ; Print bad format warning 
3458 j 
3468 
3478 
3480 
3498 
3588 
3519 
3529 j 

LOA lBAOFORM&255 
STA PPOINT 
LOA IBADFORMI256 
JSR NES::AGE 
JSR WAIT 
BEQ ERASE · 

3538 NOFORM 

PAGE 73 

3549 j 
3559 JSR REPOINT j Reset pntrs 
3568 ; 
3578 · LOA #WRITE 
3589 STA DCOMNO j WRITE command 
3598 j 

3688 ; f*f***********f*I*****II* 
3618 ; * Start of WRITE loop * 
3629 ; ****************1******** 
3638 j 
3649 WLOOP 
3658 ; 
3668 ; Update setor • 
3679 ; 
3688 LOA WTOTAl 
3698 STA SECTLO 
3788 LDA WTOTAL+l 
3718 STA SECTHI 
3728 , 
3738 j Get status of next read 
3740 
3758 
3768 
3778 
3780 
3798 : 

LOY U 
STY ATRACT 
LOA (VTOC) , Y 
STA SBYTE . 

3899 i Branch depending on status 
3818 : 
3828 · CHP lDATA 
3838 BNE SKIPSECT ; If no data 

}~~: ~RITE 
3868 JSR DISKIO ; Write sector 
3878 BMI DWRITE 
3880 j 
3898 ; Display wr ite status 
3989 . 
3918 SKI PSEC1 
3929 LOA lIWRITTEN 
3938 LOY #9 
3949 STA (VTOC),Y 
3953 , 
3968 ; Update \~OC, WTOTAL 
39 78 
3988 INC VTOC 
3998 ~4E WRUP 
4998 INC 'JTOC+ 1 
4918 WRUP 
4028 INC t..'TOTAL 
4038 BNE WSECTI1AX 
4~48 INC WTOTAL+l 
4958 WSEC~ 
4968 LOA WTOTAL+l 
4878 CHP 1$02 
4888 BNE BUFLOOK 
4998 LOA WTaTAl 
4188 CHP 1$01 
4118 BEQ FINISHED 
4129 j 
4138 : Should buffer addr be updated? 
4140 j 
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4158 BUFLOm: 
4168 LOA SaYTE 
4178 CMP #DATA : Update bufadr~ 
4188 9'~E WLOOP ; No; next sect 
4198 , 
4290 ; Update bufier address 
4210 
4228 
423B 
4248 
4258 
4268 
4278 
4288 
4290 

CLC 
LOA DBUFLO 
AOC #$se 
STA DBUFLO 
LOA OBUFHI 
ADC 118 
STA DBUFHI 

4388 ; Buffer fu l l? 
4318 : 
4328 FULBUF 
4338 CHP #$BC 
4348 ENE WLOOP 
4358 JHP READER ; Next pass 
43.58 • 
4378 : ffffff*f****f**ff. 
4388 ; f End routine f 
43ge ; *ffffffffffffffff 
44ge : 
4418 nNISHED 
4428 LOA #COHPLETE&255 
4436 STA PPOINT 
4440 LOA #crt1PLETEJ256 
4458 JSR MESSAGE 
4468 DECIDE 
4470 LOA CONSOL 
4489 CHP #t, ; START press? 
4498 BEQ RERLN 
4598 CHP #3 ; OPTHtP 
4518 BNE DECIDE 
4520 JSR LETGO 
4530 JHP COLOSI) ; Co I d boot 
4548 RERUN 
4558 JSR LETGO 
4568 JHP RABBIT ; Re-run Rabbit 
457B ; 
4588 ; **fffffffff*ffff* 
4598 : * Subr·outines * 
4608 ; *fffffff*ffff*fff 
46i8 ; 
462e j Point to dummy buffer 
4638 . 
4640 DlNPOINT 
4658 LOA #DUMMY&255 
4660 STA OBUFLO 
4678 LOA #DLttfYI256 
4688 STA OBUFHI 
4698 RTS 
4790 ; 
4718 ; Point to top screen I ioe 
4728 • 
473e TOPLINE 
4740 CLC 
475B LOA SA'T~SC 
4768 ADC #42 ; X=2. Y=l 
4778 STA LINE 
4788 LOA SAVMSC+l 
4798 ADC #6 
4888 STA L1NE+l 
481 e RTS 
4828 
4838 ; Beep and wait for START key 
4840 : 
4358 ~JAlT 
4868 LOA #106 ; Freq : 188 
4878 STA AUDFI 
4888 L[)!l #$AA ; D & V : 10 
48'i0 STA AUDel 
498e LOA we 
491B STA RTCLOK : Clear count 
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4928 BEEP 
4930 LOA RTCLOK 
4949 CMP 1115 ; 114 sec 
4959 BNE BEEP 
4968 LOA tl8 
4978 STA AUDCl ; Si lence ' 
4988 : 
4998 ; ChecK Key 

~~,~ AOLDIT 
5328 L[)!l CONSOL 
5938 CMP 116 
5040 BNE HOLDIT ; Pressed? 
5950 LETGO 
5868 LDA CONSOL 
5978 CMP 117 
5888 BNE LETGO ; Till released 
5898 RTS 
5188 ; 
5118 : Print text messaQes 
5128 ; -
5138 MESSAGE 
5148 STA PPOINT+j 
5158 LDY #33 
5168 NEXTPRINT 
5178 LOA (PPOINT) ,Y 
5188 STA (LINE).Y 
5198 DEY . 
5288 BPL NEXTPRINT 
52! 8 RTS 
5228 : 
5238 j Set buffer pointers 
5248 . 
5258 REPOINT 
5268 LOA IIBUFFER&255 
5278 STA BPOINT 
5288 STA DBUFLO 
5298 LOA IIBUFFERl256 
5398 STA BPOINT+l 
5318 STA DBUFHI 
5328 RTS 
5330 
5348 j **ff*f***f***ff**** 
5356 j f Message texts f 

5368 : *****f*f***f******* 
5378 ; 
5380 WARNING 
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5398 .SBYTE 'Remove cartridQe; requires 48K 1W'1' 
5488 ; - . 
5418 TITLE 
5420 .SBYlE 'BlacK Rabbit 2.0 by Brian Moriarty' 
5438 . 
5449 RPRlt1PT 
5458 .SBYlE 'Insert SOURCE diSK, press START 
5468 • 
5478 WPRt11PT 
5488 .SBYTE 8Insert COpy disK, press START 
5498 . 
5508 C(J1PLETE 
5518 . SBYlE 8 START to re-r un, OPT! (N t a boot 
5528 : 
5538 SADFORM 
5548 .SBYTE "Replace bad COPY disK, press START' 
5550 
5568 • 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. I 
was plagued wi th 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, I emerged victorious. I 
had actually managed to READ and WRITE to a 
disk sector without using the File Management 
System (FMS) or Utility Code in DOS 1. Yaaayy!! 

When DOS 2 arrived on the scene, I converted the 
Tool. Some letter I had received prompted me to 
o rga nize the Tool and publish it as a 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), o rganizes 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, I have my 
patented "formatted diskettes are like onions" dog 
and pony show. Next time you cut an onion in half 
(when you ma ke onion rings, mushrooms and 
o nions, etc.), lop off a hunk in the middle about 
114 inch wide. Now turn the onion so that the big 
round part faces you. Each individual ring of that 
o nion is exactly si milar to a track on the diskette. Go 
ahead, pull off the outer ring. Now, if you cut that 
ring into 18 equa l pieces, each piece would repre
sent a sector. The outer ring is track O. As you move 
in ward, the ne xt ring is track 1 and so forth until you 
reach track 39 . Each track would contain 18 sectors. 
Track 0 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 avai lab le 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 appea rs when using DOS 2 a nd 709 
appea rs when us ing DOS 1. What! What happened? 
Well, it's quite simple, friends. Although there are 
720 sectors, o nly 707 are available for your use with 
DOS 2 and 709 sectors with DOS 1. The o ther 
sectors are reserved for use b y DOS. Th e disk direc
tory stea ls 8 sec tors starti ng at sector 361 and 
running to 368. O ne sec to r (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 fo r DOS 1, 
so don't be a larmed. 
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With that o ut of the way, it's time to discuss the 
different types of sectors. Yes, I 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. I like to define sectors as being of 4 types: 

1.) Data Sector: Containing program 
information, text files, etc. 

2.) Boot Sector: Contain ing ML program 
data. 

3.) Directory Sector: Containing program 
names and assoc iated 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. I 
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 in voke the Binary 
Save option from DOS, the actua l 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. 

o 124 125 127 

125 Bytes of Program Data Link 
Data 

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 

Fil e II 
this sector 

. belongs to 

Byte 125 

Fi le II 
this sector 
belongs to 

Byte 126 

10 Bits 
Next sector of this fil e 

Figure 2. 

Byte 127 

II of actua l program 
bytes (0·70) in 

this sector 

DOS 2 link structure. 

Byte 126 Byte 127 

I I Sector Sequence 

1110 76 5 4 3 2 1 0 number 

I I O·X* 

I 10 Bits 
Next sector of this fil e 

"The first sector of a file contains 0, the second 1 etc . .. the last sector o f 
a fi le is unique however. The val ue in Byte 127 wi ll contain ( II of actual 
bytes used + 1) + $80 for the last sector of a fil e. 

Figure 3. 

DOS 1 link structure. 

Notice that the lower two bits of b yte 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. 

Byte 0 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 

FF 

Binary fil e 
definition bytes 

FF 

2 

00 

Start addr 
LSB/ MSB 

Figure 5. 

3 

06 

4 

SF 

End addr 
LS tvllMSB 

Binary program save example. 

Directory sectors. 

5 

06 

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 wi th 8 sectors 
availab le, 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 
entr ies have the following format: 

Entry 0 

Entry 1 

· · · 
Entry 7 

Byte F--,---.-------,,--.---.-::::----,"--..:...; 
Directory 

entry 

Bits 7 

Status File 

byte deleted 

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. 

$OO=File is never used. 
$Ol=File open for output. 
$02= File created by DOS 2 (if bit not set, 

assume DOS 1). 
$20=Fi le 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 secto rs starting a t 
sector 361 and searches for a match. If it find s a n 
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 a nd 2. 
FMS then positions the read / write head of the disk 
drive at that sector, reads in the sector, ex tracts the 
link information (to find the next sector) a nd 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 O. 

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, o r 
possibly the link data of the current sector is 
incorrec t. W e' ll discuss how to fix this la ter. 

Boot sectors. 
I use the term "boot sector format" when referr

ing to files which start at sector 1 and run 
contiguo usl y to sector X, where secto r X is the 
ending sector. These files do not need a n y language 
cartridges or DOS. They are completely self
contained progra ms which load and execute upon 
powe ring up the computer. Do not confuse th ese 
with AUTORUN.SYS files. 

Remember the header bytes for bina ry files saved 
using the Binary Save Option of DOS? Well, boot 
sectors have a s imilar structure. Sector 1 of the disk 
conta in s the magic header infor mati o n which is 
structured as per Figure 7. 

Byte 0 2 3 4 5 

o by If of LSB MSB LSB MSB 

tradition sec to rs Load Load Init addr [nit addr 
to load addr addr 

Boot sector header (sector l) 

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 conta ined 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 . 
Co nsequently, each boot-type sector can contain 
128 bytes of program information. I 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 o nly 1 boot sector. 

VTOC sector structure. 
Sector 360 contains the VTOC o r Volume Table 

of Contents. The purpose of the VTOC is to keep 
track of which sectors o n the disk are or are not being 
used . 

There are basically two important parts of the 
VTOC: the misce llaneous portion (bytes 0-4) and 
the sec tor use map (also called sector bit map). Bytes 
0-4 are used as follows: 

Byte O=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 sec to r use map begins at byte $OA and runs to 
byte $63. Each bit of each byte represents one sector 
o n the disk. If the bit is zero, then that sector is being 
used. If the bit is 1, then that sector is ava ilable for 
free. Bit 7 of byte $OA represents sector 0 , which 
does not exist (see experiment 5 for explanation). Bit 
6 of byte $OA represe nts 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 yo ur 
own diskettes. 

Well, that about wraps up o ur discllssion on disk 
data structures. I rea li ze l've clobbered you with 
many new concepts and material. The best way to 
digest this information is to use the Disk Tool 
expe riments which fo llow. 

Disk Tool structure. 
Yo u may have noticed that Disk Tool consists of 3 

programs: an AUTORUN.SYS creato r program, a 
machine language loader and the actua l BASIC code. 
Why 3? W ell, the original intent was to make Disk 
Tool fit into a 16K disk system . That was when the 
Tool was sma ll. Now it 's so huge that it won't all fit, 
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so I kept it at three programs. Disk Tool sets itse lf 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 I 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-wi nded already in this article). If you study the 
listings along with the documentation, you should be 
ab le to ge t a very good understa nding of what is going 
on . 

Warnings. 
Disk Tool will happily allow you to wipe o ut your 

directory, the VTOC, DOS boot sectors o r 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 do is 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 
cha nge the RUN command in the ML Loader so that 
you don't get a file not found error. Run the A UTO
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. I suggest that you purchase the 
disk version of this ComjJendium. Yo u'll not only 
save yourself hours of typing, but you will be ass ured 
that a ll programs will work correctly. I have spent 
over 200 hours debugging, testing and ensuring that 
the listin gs presented here are exact duplicates of my 
working copy of Disk Tool.lt 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 exami ne any 
sector, just type in the number and hit RETURN . 
O nly 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 ttl: 
Look at Directory Sector. 

Answer the prompt with 361 and hit RETURN. 
You wi ll 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 tt2: 
Look at Formatted Directory Output 

with "D" Command. 
Answer th e COMMAND OR SECTOR 

NUMBER prompt with a D and hit RETURN. A 
formatted display should appear. All numbers 
appear in hex notation . This option displa ys 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 th at file; and 
STAT is the file status in human readable form 
where: 

*=File locked. 
U= in use . 
D=File has been deleted. 
l=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 tt3: 
Trace/ Examine a File. 

Now find a file you want to examine from the 
directory listing. (Try one o ther tha n DOS.SYS or 
DUP.SYS.) Find the start sector number for that fil e 
under the START column. Since the start number is 
in hex, type $ followed by the number. You don't 
need to type in leading ze ros . If the start number was 
OOBF, then type $BF, for 01CD type $lCD, etc. 
Then hit RETURN. The sector will appea r in 
HEX/ ATASCII format along with the sector num
ber, next sector and fil e information. SECTOR 
NUMBER indicates the current sector number being 
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displayed. NEXT SECTOR points to the next sector 
containing data for this file. FILE NUMBER is the 
fiIe- 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 
ca n 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 yo ur file, examining the format of the data, etc. 
Remember Figure 1. Try to look at all 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 equa l zero . 

Experiment #4: 
Change Bytes with "C" Command. 

Ca ll up sector 720 on the disk. If it is all ze roes 
then you can use it. If it isn't, type "-" a nd hi t 
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 lin e. 
Replace the 00 values with the following: 

44 49 53 4B 54 4F 4F 4 C 

Then hit RETURN. Make sure you overwrite each 
val ue of 00 a nd space between each byte. If you ha ve 
done everything correctly, you should see a "secret 
message." 

The C fun ction on ly changes memory locations. 
Nothing has been written to the disk. You ca n on ly 
change one display line at a time. RETURN must be 
hit afte r your line changes are sa ti sfactory. If yo u 
wish to cha nge more data on the secto r, si mply 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 b lank out the 
first parameter of the hex number. Now type the 
ATASCIlletter or number you want. Continue with 
the rest of the line , a lways reme mbering to precede 
the charac ter yo u wa nt with a space. Hit retu rn and 
check yo ur work. 

Experiment #5: 
Writing to Disk with "W" Command. 

As I mentioned previously, wr it ing to the disk ca n 
be dangerous. Be careful! Sector 720 sho uld be safe. 
Why? Well , there is a bug in DOS. DOS can on ly 
hand le sector numbers from 0 to 719. The disk 
drive, howeve r, will only accept commands for 

sectors 1-720. Some software develope rs have taken 
advantage of this useful quirk to protect their disks. 
So don't write to 720 if something was there. If a ll 
was OK and you did Experiment # 4, hit RETURN . 
Now type Wand hit RETURN again. The screen 
will turn red and a verify prompt will appear. Answer 
Y to the prompt if you are su re you want to write to 
the d isk. When the write is co mplete, the screen wi ll 
turn gree n aga in and we're back to the CO~vlMAND 
OR SECTOR NUMBER prompt. Recall sector 720 
just to c heck 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, the n shame on you), we'll 
do it using the T command. Ca ll 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 shou ld be busi ly grinding away, spewing 
o ut hexidecimal numbers along with the filename 
and sta rt secto r. When done, the word END should 
appea r. Th is 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 
erro r mea ns that the length of the file in the direc
tory does not match the number of sectors traced . If 
this happe ns for every file yo u trace, then a possible 
typ ing e rror exists in the ML Loader portion of Disk 
Tool. 

Experiment #7: 
Set Drive Number with "S" Command. 

Thi s s traightforward command was a heavil y re
quested addition to Disk Tool. At the CO lvUvl AN 0 
OR SECTOR NUt-v1.BER 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 wi ll be accepted and processed; 
anything e lse will produce a RAZZ and an error 
message. If you change to a drive that does not exist, 
tryin g to exec ute 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 exper iment. 
If yo u do have a printer, then pick a screen which you 
wou ld like a hard copy of and answer the 
COM l'-AAND OR SECTOR NUMBER prompt 
with a "P" and RETURN . The message PRINTING 
SCREEN wi ll appear and the screen will be dumped. 
If you fail to turn o n your printe r or interface, you 
will obta in an error message. 

You ca nnot print the HELP screen as the dump 
ro utine is only se t up to dump Graphics O. If you try 
to dUJTlp the HELP screen, you wi ll 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 o ld 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 Wand 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 fil e 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 . Type in 
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, I 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 
o ldies 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 
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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. I 
must say that this code is not the most efficient. 
Things can be done to improve it, so feel free. I 
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 may 'i,>· 'en 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 payoff. 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. I 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 ptograms 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. 0 

Listing 1. 

18 GR~PHICS 2+16 
15 ? U6;" 
28 ? U6;" 
25 ? U6;" 
38 ? U6i" 
35 ? U6i" 
48 ? U6i" 
45 ? U6i" 

++++++++++++++++ 

58 '1 U6i" hit anllJ kf.'1IJ 
atf.' AUTORU ... SYS":? U6;" 
68 OPE .. Ul,4,O,"I<:" 
65 GET Ul,A 
78 CLOSE Ul 
75 ? U6;" creatin file 

" 
" 
" 
" II 

II 

88 OPEN Ul,8,0,"D:~UTORIJ".SVS" 
85 PUT Ul,255:REM HEADER SFf 

U6;" crp. 
f i I f.'11 

~8 PUT Ul,255:REM HEADER $FF 
180 PUT Ul,O:REM LOAD START LS8 SOO 
105 PUT Ul,6:REM LOAD START MS8 $86 
118 PUT Ul,74:REM LOAD END LS8 $4A 
115 PUT Ul,6:REM LOAD END MS8 S06 
120 READ A:lf A=~~~ THEN GOTO 140 
123 REM ** NOW PUT OUT REST Of PROG ** 
125 PUT Ul,A 
139 GOTO 129 
149 CLOSE Ul 
1,69 POSITION 1,10:'1 #6;" fILE WRITTE .... 
179 GOTO 179 
1090 DATA 24,173,211,2,185,184,141,211 
,2,173 
1092 DAT~ 212,2,185,11,141,232,2,16~,8 
,Ill 
1994 DATA 8,32,27,6,76,9,168,120,173,2 
2 
1896 DATA 2,141,60,6,171,21,2,141,6 1 ,6 
1808 D~TA 16~,52,141,22,2,16~,6,141,23 
,2 
1810 DATA 88,~6,72,173,14,210,16,4,104 
,76 
1012 DATA 5~,6,16~,127,141,14,210,165, 
16,141 
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1814 
1816 
1818 
1828 
1922 
1824 
1826 

DATA 14,219,184,64,9,226,2 
DATA 227,2,8,6,224,2,225,2,0,6 
DATA ", 

• 

REM MMMMMMMMMMMMMMMMMM 
REM * END AUTORUN.SYS* 
REM * LOADER PROG * 
REM MMMMMMMMMMMMMMMMMM 

CHECKSUM DATA 
(See pgs. 7~10) 

19 DATA 442,342,782.4,723,347.422,348. 
'71,480,388,504,332,49,762,6887 
'8 DATA 74',325.357.49'.116,1'7,'86,5' 
4.6'8.647,8'1,725,587.482,235.7'18 
1996 DATA 54.4'7.35'.628,586.782,885,7 
8',726.285.881.63~2 

• 
Listing 2. 

ee8~ , •••••••••••••••••••••••••••••• 
eelS '* AUToRUN.SVS SOURCE CODE * 
eel~ '* FOR DSKTooL UTILITV RV~ • 
ee2S '* BY: TONY HESSINA 
002~ '* 4B DUDLEY AVE * 

* 0.~0 ,. ,,.,3:5 ... 
8e411 ._ 
0t14:5 ,. 
"e~., J* 
"e~:5 ,. 
"tl60 .* 
e1l!J6~ f* 

NE~PORT,RI 82848 · THIS FILE RESERVES 3eee * 
BYTES OF RAH BY HoVINB THE. 
HENLo POINTER UP BEFORE • 
THE BASIC DR ASSENBLER CART* 
GETS CONTROL OF THE SYSTEN.* 

e87g '* THIS CODE ALSO DISABLES THE* 
0e7~ .* BREAK KEY TO PREVENT ANY • 
eeS0 ;* POSSIBLE USER ERRORS FROM 
00S~ ,. HAPPENINB. 
0090 • 
0e9~ ,. PRoGRAH SASED ON IDEAS 
0100 .* PRESENTED IN DE RE ATARI 
01~~ •• PBS B-ll L B-l~ 

· • 
011~ , •••••••••••••••••••••••••••••• 
011~ • 
0120 •••••••••••••• 
012~ ,. EQUATES • 
0130 
013~ 
0140 
014~ 
01~0 

"1~:5 
0160 
1IJl6~ 
017e 
017~ 

018111 
"IB5 

.....•...••.•• , 
HEHLoL 
HENLoH 
WARHST 
CARVEC 
SAVBYT 
PoKHSK 
IRQEN 
IRQST 
VHIRQ 
I 

.DE .02E7 

.DE *02EB 

.DE · .00f1S 

.DE .Alle0 

.01 ~0eg 

.DE .e"te 

.DE .D2I11E 
• DE IRQEN 
.DE .e2t6 

8190 , ••••••••••••• 

019~ '* CONTROL 
02111e ....••.•.....• 
"2"~ 
"2U~ 
"21~ 
0220 , 

• BA .061110 
.LS 
.OS 

e22~ , ••••••••••••• 
023" '* PRoBRAH 
S23~ •••••••••••••• 
e24~ , •••• RESERVE 30ee BYTES •••• 

Lo BYTE HEMLO 
HI BYTE HEMLo 
WARS TART FLAB 
CART START VECTOR 
• OF BYTES TO RESERVE 
POKEY IRQ MASK 
IRQ ENABLE BITS 
IRQ STATUS 
SYSTEM IRQ VECTOR 

oRIBIN .06eeo 
BIHHE LISTING 
OBJ CODE TO HEH 

CLEAR FOR ADD 

"3BIII , 
~3B~ '*** NOW PUT OUR IRQ HANDLER ADDRESS * •• 
9390 , ••• INTO THE SYSTEM VECTOR LOCATION ••• 
11139~ , 
041110 
04111~ 

e41" 
e41~ 

11142" 
e42~ 

843" 
e43:5 
044" 
1144~ 

"'4~" 
"4~~ 
1146" 
"46~ 

, 

LOA 
STA 
LOA 
STA 
CLI 
RTB 

.. L,OURIRG 
VHIRGI 
.. H.OURIRQ 
V 1'1 1 RQ ... 1 

, .•••••.•...•.••..........•.. '* THIS IS THE ACTUAL IRQ • '* SERVICE ROUTINE. ALL WE '* DO 18 CHECK FOR A BREAK '* KEY. IF BREAK IS HIT, WE • 
;* CAUSE THE SVSTEH TO JUST' '* IBNoRE IT AND THEN RETURN* 

GET ADDR LO 
STORE AS SYS VEC 
BET AD DR HI 
STORE IT TOO 
NOW ALLOW INTERUPTS 
AND RETURN 

0470 , •••••••••••••••••••••••••••• 
fH7~ , 
e4S" oURIRO 
e4S~ 

PHA 
LOA 
BPL 
PLA 
JMP 

lRLlST 
TISBRK 

SAVE A 
WAS THIS A BREAK?? 
YES IT IS!! "4'10 

"4'1~ 
"~"0 
e50~ 
0~111 
e:H~ 

"'~21~ 
e~2~ 

":53111 
,,~~~ 

e~4" 
e~4~ 
1II~~111 

SVSIRQ 
I 
, ••• BREAK KEY 
I ••• THIS MAMA , 
TISBRK LOA 

STA 
LOA 
STA 
PLA 
RTI 

SYSIRQ 

H IT SO SQUASH 
Ie STOP DOOM!! 

•• 7F 
IRQST 
.PoKHSK 
IRQEN 

*** 
•• * 

, NO SO PULL A 
I AND CALL SYSTEH ROUTINE 

WIPE BRK B 11" 
PUT IN STATUS 
BET POKEY HASK 
AND STUFF 
PULL A 
AND RETURN FROM INT ERUPT 

0:1~:I , 
0~60 •••••••••••••• 

0:16:5 '* END PROS 
0~70 •••••••••••••• 
e~7~ • EN , THE END 

Listing 3. 

10 GRAPHICS 2~16:POKE 712,14:POKE 70~, 
~02:POKE 70~8~2~02~~~~~~ 15 ? U6:" It 
29 ? U6;" 
25 ? U6;" 
39 ? tt6;" 
35 ? U6:" 
49 ? tt6;" 
45 ? tt6;" b!l" 
59 ? tt6;" TONY MESSINA" 
55 ? tt6; II i.aJiftH.i!M!iMi1Il!lhJl:l&.'I' 
60 AREA=7429:REM **ML SAVE AREA ** 
65 POKE 711,14:READ ~:IF ~=", THEM PO 
KE 755,2:GOTO 75 
79 POKE 711,9:POKE AREQ,~:AREA=~RE~+l: 
(iOTO 65 
75 ? tt6;" loading dSk1:001.U1:1":RUN "I>: 
DSKTOOL.PT2" 
89 D~TA ~2.83.228.48,51.173.1~8,2',208 
,57 
85 DATA 32,133,2',~2.l8,30.17~.22,~O,l 
2 
'9 DATA 15,l9,32,175,2'.~62.0,160,0,18 
9 "245 , 

0'2:5& 8lRE9 
"2~~ 
"260 

CLC 
LOA 
ADC 
STA 
LDA 

HEHLoL 
.L,SAVBYT 
HEHLoL 
HEHLoN 

BET CURRENT HEHLo Lo BYT 
ADD 3ee0 Lo 

'5 DATA 25~,3,~2,24~,2',32,222,2',~2,2 
4 

1l26~ 

"27e 

"27~ 
028" 
"2B~ 
e29" 
"29:5 
"300 
e3e~ , 

ADC 
STA 
LOA 
STA 
JSR 
JHP 

.H,SAVBYT 
HEHLOH .,," 
.WARMST 
SWAPEH 
CARVEC 

~3 1" ••• **** •••••••••••••••••• 
~31~ I. SWAP IRQ VEe ROUTINE. 
0320 ,. TO POINT TO OUR OWN • 
S32~ •• ROUTINE. WE WILL 10- • 
~33e J. HORE THE BREAK KEY. 
e33~ ••••••••••••••••••••••••• 
"340 , 
034~ , ••• 1ST PUT SVS IRQ IN OUR BTUFF 
03:50 , 
03~:5 SHAPEM 
036" 
036~ 

"370 
"37:5 

SEI 
LOA VHIRQ 
STA SYSIRQ+l 
LOA Vt1IRQ+l 
STA SYSIRQ+2 

STORE 
BET CURRENT HEMLo HI 

ADD 3"0e HI 
STORE IT 
WARHSTART RESET 
STORE 
DO BREAK KEY STUFF 
JUMP THROUGH CART 

STOP IRO'S FOR 
BET SYSTEM IRQ 
HDDIFY JNP Lo 
BET BYS IRQ HI 
HoDIFY J!1P HI 

NOW 
LO RDDR 

AD DR 

199 DATA 38.32.178,2,,32,31,30,20e,1~2 
,8 
105 DATA 249,17,232,76,25,2',140,126,2 
'.32 
119 DATA 16,32.169,0.149,22,30.104,'6, 
142 
115 DATA 2l,30.138,56,2l3,7,170,2~8,2~ 
,~O 
128 DATA 18,,25~,l,32,1'5,2,,142.12'.2 
',~2 
125 DATA 57,~5,174,12,,2'.2~2,2~6,2l,l 
0,208 
ll8 DATA 235,16,,~55.32.57.l5,174,2l,l 
0,224 
135 DATA 128,176,282,32,38,39,32,6,30, 
32 
148 DATA 175,2',160,0,174,23,38.76,25, 
2' 
145 DATA 9,9,0,9,0,0,9,162 ,0,18' 
159 DATA 154,2'.249.13,142.127.2',l2,5 
7,35 
155 DATA 174,127,2'.232.56,176,238,'6, 
125,66 
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169 DUA 8~,84,6~,35,127,127,72,6~,88, 380 DATA 
127 35,31 
165 DnA 127,65,84,65,83,67,73,155,0,3 385 DATA 
2 173 
179 DnA 178,2~,16~,32,32,57,35,~6,41, 3~0 DATA 
15 2,2 
175 DATA 291,le,48,2,105,6,105,48,~6,2 3'5 DATA 
81 32 
180 DATA 32,144,20,281,125,144,18,201, 489 DATA 
128,144 6,236 
185 D,H A 12,281,155,144,10,201,160,144 .Ut5 DATA 
,4,201 05,242 
HO DATA 253,144,2,16',46,'6,32,24,38, 418 DATA 
173 33,205 
H5 DATA 242,2',32,57,35,173,241,2',32 415 DATA 
,57 5,32 
200 DATA 35,32,31,30,'6,8,0,72,74,74 428 DATA 
205 DATA 74,74,32,184,2~,141,242,2',1~ 7,35 
4,32 425 DATA 
210 DATil 184,2~,141,241,2~,'6,173,22,3 4 
0,24 43Q DATA 
215 DA TA 105,8,141,22,30,32,243,2',32, 73 
222 435 DATA 
229 DATA 2~,~6,O,0,142,127,2~,140,128, 43,38 
2" 440 DATA 
225 DATA '6,174,127,2',172,128,29,~6,1 208,250 
6',62 445 DATA 
230 DnA 32,57,35,16~,36,32,57,35,'6,1 450 DATA 
04 455 DATA 
ns DATA 104,133,206,104,133,285,160,2 460 DATA 
,177,205 465 DATA 
240 DnA 32,111,38,170,24,105,8,141,12 13 
~,2~ 470 DATA 
:?o(5 DATA 200,20~,200,177,205,281,J2,20 ,122 
8,5,200 475 DATA 
258 DATA 177,205,1.88,3,32,111,30,157,2 4 
53,3 480 DATA 
255 DnA 232,236,12',2',144,231,72,76, 4,104 
6,2' 485 DATA 
269 I>4HA 0,56,233,48,201,10,144,2,233, I,ll' 
7 4'0 DATA 
265 DATA '6,72,200,177,295,32,191,30,1 4,133 
41,190 4'5 DATA 
1.79 DATA 30,104,32,181,39,10,18,18,18, 43,31,32 
U 509 DATA 
275 DATA 180,30,~6,76,52,2',32,243,2', 168 
32 505 DATA 
289 DATA 222,2','6,32,83,228,48,241,16 ,208,247 
',253 510 DATA 
285 DATA 133,205,16',3,133,296,169,5,1 141,10 
61.,0 515 DATA 
2~9 DATA 177,205,157,221,31,209,232,22 177,205 
4,11,144 520 DATA 
2~5 DATA 245,169,0,177,285,141,236,31, ,3,76 
200,177 525 DATA 
309 DATA 205,141,235,31,200,177,295,14 ,11,44 
1,234,31 530 DATA 
385 DATA 280,177,295,141,233,31,290,17 6,2' 
7,205,14J. 535 DATA 
110 DATA 232,31,44,236,31,16,8,16~,68, ,111 
141 540 DATA 
315 DATA 237,31,76,254,38,88,37,16~,85 0,76 
,141 54.5 DATA 
320 I>lHA 237,31,16',32,44,236,31,249,5 3,32 
,16~ 559 DATA 
325 DATA 42,141,23,,31,16~,2,44,Z36,31 33,173 
,240 555 DATA 
339 DATA 8,16j,50,141,238,31,76,254,30 560 DATA 
,16j 32 57 
335 DATA 4j,141.238,31,32,4.3,38,173,11 56$ DATA 
,1 ,16 
349 DATA 32,47,35,173,19,3,32,136,30,3 578 DATA 
2 34 
345 DATA 178,2~,162,8,18~,221,31,32,24 575 DATA 
,l9 ,243 
359 DATA 32,57,35,32,31,30,232,224,8,1 580 DATA 
44 ,240 
355 DATA 23~,32,24,30,32,178,2~,32,31, 585 DATA 
30 34 
369 DATA 18',221,31,32,24,38,32,57,35, 5~8 DATA 
32 ',34 
365 DATA 31,30,232,224,11,144,23~,32,1 5'5 DATA 
73,2" ,284 
379 DATA 32,43,30,173,232,31,32,136,38 690 DATA 
,173 ,43 
375 DATA 233,31,32,136,30,32,178,2~,32 605 DATA 
,43 
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30,173,234,31,32,136,38,173,2 

32,136,30,32,175,2',32,43,38, 

24.3,31,32,136,38,32,175,2',16 

18',237,31,32,24.,39,32,57,35, 

31,30,16',32,157,237,31,292,1 

238,243,31,238,242,31,16~,8,2 

31,248,22,165,205,24,185,16,1 

144,2,238,286,16',155,32,57,3 

284,31,76,156,38,16',155,32,5 

173,19,3,24,195,1,141,19,3,14 

3,238,1J.,3,162,8,142,242,31,1 

241,31,208,17,238,241,31,76,1 

162,11,16',32,157,221,31,202, 

'6,286,241,31,76,63,2~,0,9,0 
0,0,0,8,0,0,0,0,0,0 
0,O;32s32,31i32i32Ie,~,~ 
32,83,228,16,3,76,52,2~,32,16 
32,76,63,2~,173,132,2~,42,42, 

131,2~,141,122,4.,76,63,2~,173 

4,72,41,3,141,131,2~,104,74,7 

141,132,2j,~6,173,254,34,240, 

76,18',32,104,104,141,11,3,14 

35,104,141,18,3,141,118,35,10 

286,184,133,285,104,184,141,2 

83,228,16,3,76,221,34,162,11, 

15,177,205,157,228,31,136,282 

177,285,141,11,3,136,177,205, 

3,136,177,285,141,235,31,136, 

141,234,31,136,173,117,35,248 

252,15,177,205,240,20,141,236 

236,31,16,28,32,212,33,142,12 

32,213,34,76,64,2',162,34,169 

32,15~,33,173,243,31,32,136,3 

42,33,162,33,160,232,32,15',3 

212,33,162,33,160,23',32,15', 

11,3,32,47,35,173,18,3,32,136 
30,168,16,140,24',34,16~,155, 

35,162,7,142,248,34,32,83,228 

3,76,221,34,32,16,32,238,255, 

288,3,238,8,15,173,132,2,,285 

31,288,35,173,123,4,13,131,2' 

81,32,1~~,33,32,1,35,206,248, 

16,210,16',1,141,46,35,286,24 

16,1'0,141,254,14,76,64,2',32 

31,162,34,160,20,32,15',33,32 

30,173,11,3,32,47,35,173,10,3 
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618 DATA 32,136,30,162,34,160,54,32,15 668 DeHA 86,228,,)6,162,64,16,),12,157,6 
',33 6,3 
615 DATA 16,),1,141,126,2',141,46,35,16 885 DATA 32,86,228,162,64,16',3,157,66 
'),0 ,3 

16,),54,157,68,3,16',35,157,6,) 629 DATA 141,255,34,141,254,34,141,0,3 8')8 DATA 
5,76 ,3 
625 DATA 64,2,),173,234,31,77,255,34,29 8')5 DATA 16,),8,157,74,3,32,86,228,162, 
8,31 64 
639 DATA 173,235,31,77,0,35,208,23,141 '08 DATA 16',11,157,66,3,16,),0,157,72, 
,255 3 
635 DATA 34,141,0,35,162,34,160,134,32 ')05 DATA 157,73,3,104,'6,0,8,0,9,9 
,15') UO DATA 0,0,9,0,8,0,8,0,0,0 
640 DATA 33,16'),155,32,57,35,16',1,76, '15 DATA 0,0,0,8,9,0,9,0,0,8 
47 '29 DATA 0,0,0,0,9,0,0,8,0,0 
645 DATA 33,162,34,160,13',32,15',33,1 '25 DATA 0,0,9,0,8,0,0,0,9,9 
73,235 '30 DATA 0,0,8,0,0,8,0,0,0,0 
650 DATA 31,32,136,30,173,234,31,32,13 '35 DATA 0,0,0,8,9,0,9,8,0,9 
6,30 '40 DATA 9,0,9,9,8,0,9,0,0,0 
655 DATA 162,34,160,165,32,15',33,173, '45 DATA 0,0,0,9,0,0,0,0,0,0 
0,35 'SO DATA 0,0,9,0,0,0,9,0,0,0 
660 DATA 32,136,30,173,255,34,32,136,3 '55 DATA 0,0,0,0,0,0,0,8,0,0 
0,162 '69 DATA 0,0,9,0,0,0,0,0,0,0 
665 DATA 34,160,1')1,32,15',33,16'),0,14 '65 DATA 0,0,0,0,0,0,0,0,0,0 
1,255 '70 DATA 0,0,8,0,0,0,0,8,0,0 
678 DATA 34,141,8,35,76,42,33,173,136, '75 DATA 0,0,140,253,34,173,11,3,141,1 
2' 16 
675 DATA 141,250,34,173,137,2',141,251 '80 DATA 35,173,18,3,141,115,35,162,35 
,34,140 ,160 
680 DATA 136,2',142,137,2',32,133,2',1 '85 DATA 120,142,5,3,140,4,3,162,104,1 
73,259 68 
685 DATA 34,141,136,2',173,251,34,141, "0 DATA 1,140,11,3,142,10,3,32,83,228 
137,2' ',)5 DATA 16,13,162,38,160,251,32,15,),3 
6')0 DATA 174,252,34,172,253,34,,)6,173, 3,32 
131,2' 1000 DATA 284,31,76,221,34,32,218,37,1 
6')5 · DATA 141,11,3,173,123,4,141,10,3,' 72,253 
6 1005 DATA 34,177,205,208,3,76,144,32,1 
780 DATA 162,0,16,),221,31,32,24,30,32, 41,236 
57 1010 DATA 31,44,236,31,16,73,162,38,16 
705 DATA 35,32,31,30,232,224,11,144,23 0,34 
',,)6 1815 DATA 32,15'),33,173,116,35,141,11, 
710 DAHl 70,73,76,6',58,32,0,32,32,32 3,173 
715 DATA 32,32,33,84,65,82,84,32,83,6' 1020 DATA 115,35,141,18,3,32,83,228,16 
720 DATA 67,84,7',82,58,36,0,32,73,83 ,16 
725 DATA 32,68,6',76,6'),84,6',68,33,33 1025 DATA 32,212,33,32,204,31,162,3',1 
730 DATA 253,253,155,0,155,70,73,76,6' 60,1' 
,32 1830 DATA 32,15',33,76,221,34,32,16,32 
735 DATA 78,85,77,66,6',82,32,77,73,83 ,238 
740 DATA 77,65,84,67,72,32,65,84,32,83 1035 DATA 255,34,298,3,238,0,35,173,13 
U5 DATA 6',67,84,7',82,27,31,8,155,67 2,2' 
750 DATA 72,6',67,75,32,80,82,6',86,73 1040 DATA 205,243,31,208,27,173,123,4, 
755 DATA 7'),85,83,32,83,6',67,84,7',82 13,131 
760 DATA 32,76,73,78,75,83,33,33,253,2 1045 DATA 2'),240,84,32,1')',33,76,8'),36 
53 ,32 
765 DeHA 0,67,65,78,78,7'),84,32,82,6') 1050 DATA 212,33,162,38,168,68,32,15', 770 DATA 65,68,32,83,6',67,64,7',62,56 33,76 
775 DATA 27,31,36,253,8,155,78,7'),32,6 1055 DATA 42,33.162,34,169,20,32,15',3 , 

3,32 780 DATA 76,84,82,8',32,70,7'),82,32,79 1960 DATA 43,30,173,11,3,32,47,35,173, 785 DATA 73,76,6',27,31,36,253,0,32,6') 18 7')0 DATA 78,68,0,155,7'),82,73,71,73,78 1965 DATA 3,32,136,38,16',155,32,57,35 7')5 OATA 65,76,32,83,6'),67,84,7'),62,32 ,162 
880 DATA 67,7'),85,78,84,27,31,36,0,155 1070 DATA 33,160,232,32,15,),33,32,212, 805 DATA 65,67,84,65,65,76,32,83,6',67 33,162 
810 DATA 8~,7,,82,83,32,76,7,,65,68,6,) 1875 DAHl 38,160,88,32,15',33,32,294,3 
815 DATA 68,27,31,36,0,155,83,72,7'),82 1,240 
820 DATA 8~,32,70,73,76,6'),32,6,,62,82 1880 DATA 204,32,212,33,32,28~,31,162, 
825 DATA 7'),62,33,33,253,155,9,162,34, 38,160 
168 1.085 DATA 88,32,15',33,76,183,33,173,2 830 DATA 3,32,15',33,'6,162,34,168,87, 34,31 
32 18'0 DATA 77,255,34,208,232,173,235,31 835 DATA 15',33,173,11,3,32,47,35,173, ,77,0 
10 10')5 DATA 35,288,224,141,255,34,141,8, 
848 DATA 3,32,136,30,16'),155,32,57,35, 35,162 
76 1109 DATA 36,160,114,32,15',33,173,118 
845 DATA 42,33,8,0,0,0,8,8,8,0 ,35,141 
858 DATA 0,32,24,30,173,46,35,240,6,32 1185 DATA 19,3,173,11,),35,141,11,3,32, 
655 DATA 43,30,76,28,35,16',27,32,57,3 83 
5 1110 DATA 226,16,13,162,3',160,38,32,1 
860 DATA 16'),31,32,57,35,32,43,38,173, 5',33 131 1115 DATA 32,204,31,76,42,33,160,0,173 865 DATA 2',32,47,35,173,123,4,32,136, ,120 
38 1120 DATA 35,281,2,288,4,16,),66,288,2, 
879 DATA 16,),8,141,46,35,'6,1,32,243,2 16' , 1125 DATA 64,145,205,16',87,141,2,3,32 
875 DATA 32,231,2','6,6',58,155,162,64 ,83 ,32 1130 DATA 228,16,35,32,218,37,32,284,3 

1,162 
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1135 D~T~ 3~,169,62,32,159,33,173,11,1 
,32 
1140 DQT~ 47,35,173,19,3,32,136,38,162 
,39 
1145 DATA 169,86,32,159,11,76,42,33,32 
,218 
1150 DATA 37,162,38,16o,152,32,15~,13, 
162,38 
1155 DATA 169,174,12,159,33,173,115,35 
,141,10 
1160 D~TA 3,173,116,35,141,11,3,32,83, 
228 
1165 DAT~ 16,13,162,1~,160,19,32,159,3 
1,32 
1170 D~T~ 294,31,76,221,34,32,234,37,3 
2,16 
1175 DATA 32,173,123,4,13,131,2~,240,6 
,32 
1180 DATA 1~~,31,76,115,37,162,35,160, 
120,142 
1185 DATA 5,3,140,4,3,162,104,160,1,14 
2 
1190 DATA 10,3,148,11,3,16~,87,141,2,3 
1195 DATA 32,83,228,16,13,162,38,160,2 
27,32 
1290 DATA 153,33,32,1.18,37,76,42,33,32 
,218 
1205 DATA 37,32,212,33,162,38,160,204, 
32,153 
1210 DATA 33,32,204,11,142,117,35,76,6 
4,29 
1215 DATA 162,3,160,253,142,5,3,149,4, 
3 
1220 DATA 162,82,142,2,3,96,169,0,160, 
3 
1225 DATA 78,11,3,118,19,3,186,136,298 
,246 
1230 DATA 160,5,106,136,208,252,168,16 
9,9,56 
1235 D~TA 106,136,16,252,72,173,19,3,1 
05,10 
1240 DATA 168,104,8',120,15,151,129,15 
,296,121 
1245 DATA 15,173,121,35,201,255,208,1, 
206,124 
1250 DATA 35,~6,127,80,65,83,81,4',32, 
45 
1255 DATA 12,67,72,63,67,75,73,78,71,1 
2 
1260 DATA 79,71,76,63,12,67,7',78,68,7 
3 
1265 DATA 84,73,7',78,155,0,32,73,83,3 
1. 
1270 DATA 78,73,84,32,68,6',76,6',84,6 , 
1275 DATA 68,33,33,155,253,0,44,32,67, 
65 
1280 DATA 78,78,7',84,32,66,6',32,82,6 , 
1285 DATA 67,7',86,6,,82,6~,68,33,33,2 
53 
12'0 DATA 155,O,70,73,76,6~,32,71,78,8 
4 
12'5 DATA 65,67,84,155,127,89,65,83,83 
,50 
1390 DATA 32,45,32,82,6',67,73,86,6',8 
2 
1305 DATA 73,78,71,32,70,73,76,69,155, 
o 
1310 DATA 68,73,82,69,67,84,7~,82,8',l 
2 
1115 DATA 6',78,84,62,8',32,68,79,78,6 
9 
1320 DATA 155,9,82,69,65,76,76,79,67,6 
5 
1325 DATA 84,73,78,71,32,68,63,76,69,8 
4 
1330 DATA 63,68,32,83,6~,67,84,79,82,8 
3 
1335 DATA 155,0,32,72,65,83,32,66,69,6 
9 
1340 DATA 78,32,82,6',67,7~,86,6',82,6 
3 
1345 DATA 68,33,253,155,0,6',82,82,79, 
82 
1350 DATA 32,73,78,32,86,84,79,67,32,8 
7 

1355 
69 
1160 
4 
1365 
1 
1370 
69 
1375 
53 
1380 
2 
1385 
2 
11~0 
6~ 
1l~5 
4 
1490 
1 
1405 

• 

DATn 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

82,73,84,69,33,11,253,155,0, 

82,82,79,82,12,73,78,32,86,8 

7',67,32,82,6~,65,68,32,31,1 

253,155,0,79,73,76,6',32,82, 

65,68,32,6~,82,82,7',82,33,2 

155,0,68,73,82,6',67,84,79,8 

83,32,82,69,65,68,32,69,82,8 

7',82,~1,253,155,9,68,7~,82, 

67,8~,7',82,89,32,87,82,7~,8 

6,,32,6~,82,82,7',82,~3,27,1 

253,155,0,9,0,339 

CHECKSUM DATA 
(See pgs. 7-10) 

10 DATA 601,859,577,173,889,415,859,35 
O,I~~,51,,564,841,~03,755,385,8866 
85 DATA 282,269,264,536,556,358,37',58 
8,885,8'2,517,597,433,580,758,7815 
169 DATA 48,,34~,537L548,888,644,367,4 
44,23,62',624,~52,58~,998,609,8900 
2~5 DATA 128,561,8~5,578,617,261,677,4 
32,564,8'8,576,144,882,~9,938,8209 
319 DATA 357,618,695,607,626,532,321,3 
90,571,519,4'3,851,690,415,841,8346 
185 DATA 371,495,520,844,677,652,617,6 
O',278,513,853,83~,224,256,617,8l70 
469 DATA 16',591,57',2'4,844,885,823,1 
06,37~,157,678t908,831,694,564,8502 
535 DATA 588,615,698,668,62,871,436,57 
3,621,5'7,5",692,695,37',113,8927 
619 DATA 592,419,577,640,578,61~,573,7 
22,5'5,696,865,893,617,8'8,718,'912 
685 DATA 744,7~I,285,497,611,391,21~,l 
45,283,46',285,240,246,263,298,5827 
769 DATA 677,264,2'~,189,251,231,264,2 
84,239,275,28',211,232,420,581,48'7 
815 DATA 524L546L3~6L99L383L196L598,34 
1,466,460,643,63z,64f,2fl,'36,7z98 
910 DATA 254,25',257,262,269,265,263,2 
68,266,271,263,274,272,54~,633,4622 
~85 DATA 5l5,68,61~,5'5,641,524,747,30 
4,755,51',537,580,410,7'9,518,81'1 
1060 DATA 415,5' 3.594,789,581,892,81', 
608,840,460,797,489,122,360,779,'25' 
1135 DATA 332,390,577,611,844,~07,546, 
511,135,815,214,15,816,574,63',7476 
1210 DATA 521,1~,,1~4,510,640,771,'2,8 
38,478,127,31',303,356,485,319,6412 
1285 DATA 5~9,303,432,322,301,149,~63, 
316,~53,349,292,354,593L~27,558/5710 
1360 DATA 33',311,471,5u4,326,346,518, 
173,303,82,3653 

• 
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Listing 4. 
0ell6 
0elll0 
01111111 
eel2 
eel4 
ell16 
"''''10 
'II1J2111 
".22 
11824 
1"2:5 
111"'26 

, ...................•.......... 
,. THI9 FILE 19 THE CONTROL • 
J. FILE U9ED TO ASSEHRLE ALL • 
,. PARTS OF THE HL PORTION OF • 
,. THE DI9K TOOL UTILITY. IT 
,. IS EXECUTED BY TYPINB THE 
,. ASH "D:DHPUNIV.CTL" • 
,. COHHAND FROH THE HAE EDITOR. , ..••..••.•.................... 

.CT 

.LS 

.FI "D:DHPUNIV . SRC" 

O:DHPUNIV.BRC 

8'.2 , •••••••••••••••••••••••••••• 
eee4 1* • DSKTOO L HLLIST. • 
8806 ,. •••••••••••••••••• • 
seee •• • a AUB t qet • • 
.e18 I. *REV6 l~ JUL 1983* • 
8"'12 ,. • TONY HESSINA. • 
•• 14 I. • 49 DUDLEV AVE. • 
•• 16 I. • NEWPORT,RI • • 
•• 18 ,. • e2849 
ee2~ , •••••••••••••••••••••••••••• 
111122 , 
0'24 , ••••••••••••• 
01126 J. EQUATES 
•• 28 •••••••••••••• 
"838 1 
e832 DSKVEC 
8834 CASBUF 
8836 PERIOD 
883S CR 
08411 SP 
8842 CLS 
811144 TAB 
0841. NULL 
0840 PABE. 
"8:5111 LOCKED 
"":52 DOSHSK 
00:54 DAUXI 
811:56 DAUX2 
811:5S ESC 
"86111 BELL 
111"62 RAR 
0064 , 

.DE 

.01 

.01 

.01 

.01 

.01 

.01 
,01 
,01 
. 01 
. 01 
.DE 
• DE 
. 01 
.01 
.01 

e.b6 , ••••••••••••• 
086S ,. CONTROL 
•• 78 , ••••••••••••• 
8872 I. NOTE: • 
8e74 I. ORO 0092- • 

.E4:53 

.93FD 

.2E 

.'18 

.29 

.7D 

.7F 

."11 

.9I1CO 

.28 ."2 
• 8311A 
.11390 
."'''IB 
.FD 
.1!l"IF 

8.76 I. StCFC •••••••••••••••••• 
0117S ,. ANY OTHER ORO WILL REQUIRE. 
"''''0111 ,. CHANSES TO THE BASIC PART 
e~82 1* OF THIS UTILITY . . BEWARE!! ! !_ 
"'804 •• RUN ONLY UNDER UNHODIFIED • 
8806 ,. DOS2 (I.E . DOS2 THAT DOES 
09SS ,. NOT SAVE SPACE BY DROPPINS • 
eeqe I. NON-EXISTING DRIVES!!! 
0.92 , •••••••••••••••••••••••••••••• 
"lIq4 I 
l1eq6 
119'10 ASTART 
1111111 
111112 
8194 
"UI .. 

"ORIBIN OF HEXDHP" 
ASTART , 
ABTART , , , 

INPUT" 

READ/WRITE DISK 
120 OYTE BUFFER 
AOCII PERIOD 
CARRIBE RETURN 
ASCII SPACE 
CLEAR SCREEN 
TAB SPACE 
END OF TEXT DELIHETER 
PB 9 WORK LOCATION 
FILE LOCKED HASK 
DOS 2 HASK 

EOC/ESC SEQ 
R INB BUllER 
RIBHT ARROW 

, ASK ORB 
USER INPUT 
ASSION ORB 
STORE OBJ CODE IN 
OUT PIIT AT .AQll'" 

HEH 

111"0 

. PR 
· IN 
.BA 
. OS 
· HC 
. PR 
.PR 

.A'I"III 
"ORIBIN AT 
"OSJ STORE AT .A'IIIII" 

11119 
e112 I ••••••••••••• 
11114 •• PROBRAH • 
8116 , ••••••••••••• 
11.IS • 
"'1211 START 
11122 
11'24 
8126 
8120 HESABE 
913111 
9132 
Ill34 
8.36 

JSR 
BHI 
LOA 
BNE 
JBR 
J9R 
LOA 
JSR 
JSR 

11139 , ••• 
0149 , 
11142 

9ECTOR 19 

LOX 
9144 LOY 
"1~6 DSPHEX LOA 
8148 
91:5111 
81:52 
"1:54 
Ill:56 
IIII:5S 
111169 
8162 
"164 
0'66 
"160 
11179 
"172 
"174 
9\ 76 
Ii!lil78 
91S9 
111S2 
"IS4 

JSR 
JSR 
JBR 
JaR 
JSR 
INY 
CPY 
BEQ 
INX 
JHP 

• I·············· •• DSK ERRORS. , ......•.••.... , 
DERR 
EXIT 

IlI06 EXIT2 
11100 

BTY 
JSR 
LOY 
STY 
PLA 
RTS 

1lI'1Q1 , 
81q2 , •••••••••••••• 
0 194 I. ASCII DU"P • 
01qb , •••••••••••••• 
01'1 0 , 

DSKVEC 
DERR 
WFLAB 
EX 1T2 
HSB 
PREFIX 
LOADR 
AROUND 
8PACEZ 
IN, HEADER 

•• 
.11 
CASBUF,X 
CONVERT 
DISPLY 
SAVXY 
SPACE 1 
RESXY 

.0 
OHPASC 

DSPHEX 

ERRFL9 
WEIRD . " LOADR 

UP, 

DO READ OR WRITE 
IF ERROR BRANCH 
WAS IT A WRITE? 
YES •• KEEP DISPLAY! 
PUT UP HEADER 
PUT UP >. 
OET LOADR 

, PUT UP 8111 
, 2 SPACES 

DUt1P HEX ••• 

BYTE COUNTER 
COUNT 8 HEX BYTES 
BET A BYTE 
BREAK INTO NYBLES 
AND DISPLAY 
SAVE XLV REBS 
NOW SP I 
RESTORE XLV REBS 
INC COUNT 
TIHE TO DUHP ASCII?? 
YES .• BO DO IT 
NO .• INC BYTE COUNT 
NO .. NEXT?? 

INFOR" BASIC OF ERROR 
BREAK UP WEIRD BYTE 
ZERO Y 
ZERO LOADR 
CLEAN UP STACK 
AND RETURN TO BASIC 

"29111 DHPASC STX HIADR 
921112 TXA 
0294 SEC 
821116 SBC .7 
020S TAX 
0219 INC HIADR 
9212 BETIT LOA CAS9UF,X 
0214 JSR CKDOOH 

"'216 STX CHRCNT 
0210 JaR PUTCHR 
"27.0 LOX CHRCNT 
0222 INX 
9224 CPX HIADR 
0226 BNE OETIT 
0220 LOA .CR 
0239 ,1SR PUTCHR 
92:32 LOX HIADR 
0234 CPX .12S 
0236 BCS EXIT 
923S JSR PREFIX 
"24", JSR UPDATE 
"242 JSR SPACE2 
"244 LOY .8 
"246 LOX HIADR 
92~S JHP DSPHEX 
"2:5111 , 
92~2 , ..•........... 
82:!!4 , . VARIABLES • 
112~6 I·············· "2:!!8 , 
"26111 ERRFLO • OS 
"262 SAVEX • OS 
0264 OAVEY .DS 
9266 CHRCNT .0:5 
9268 WFLA8 · DO 
11279 TOPBEC .OS 
11272 FILNUM .DS 
8274 , 
8276 ••••••••••••••• 
"270 ,. SUBROUTINES. 
02se I •••••••••••••• 

I··· "2S2 I 
.20~ 

"286 
I128S 
112'10 
oII2Q2 
02'14 
112'16 
1112'10 
1130" 
113"2 
9304 
8306 
93111S 
"319 

WRITE HEADER ... 
•••• SUBROUTINE . .. 
I 
HSB LOX ." DISHSB LOA HEADER, X 

BEQ ENDMSB 
STX SAVEX 
JSR PUTCHR 
LOX SAVEX 
INX 
SEC 
BCS DISHSS 

ENDHSB RTO 
HEADER .BY Gl.S ' BYTE.' 

SAVE COUNT 
BET THIS COUNT 

SET START FOR DUHP 
PUT IN X 
INC FOR COHPARE 
BET WHOLE BYTE 
STOP TROUBLE 
SAVE THIS COUNT 
CHARACTER TO SCREEN 
RESTORE X 
AND INCREHENT 
LIHIT REACHED? 
NO •• NEXT CHAR 
YES • . SO 
SKIP A LINE 
CK LIHITS 
DONE SECTOR? 
YES . • BOODBYE 
PUT UP >" 
UPDATE BYTE CNT 
SKIP 2 SPACES 
ZERO Y COUNTER 
BET OLD X COUNT 
AND BET HO STUFF 

ERROR FLAB 
X SAVE 
Y SAVE 
8TOREA8E 
WRITE FLAB 

START AT ZERO 
BET BYTE 
IF ZERO SCRAH 
SAVEX 
DISPLAY CHAR 
RESTORE x 
ADD I 

ALWAYS BRANCH! ! 
ADIOS' ! 

83 12 
83'6 
"31S 
11132" 
0322 
111324 
"326 

.BY TAB TAB 'HEX' TAB TAB ·ATASCI ' CR NULL 
, ••• WR[TE SPACES ••• 
I ••• SUBROUTINE 

0328 

, 
SPACE2 
SPACE I 

"339 , 

JSR SPACEI 
LOA .SP 
JSR PUTCHR 
RTS 

e332 I ••• CONVERr ABCI ••• 
8334 •••• SUBROUTINE ••• 
"3:56 I 
933S CONASC 
Ql3~111 

.,342 
034~ 

"346 LT'I 
93~B 
.3~1II , 

AND 
CHP 
BHI 
ADC 
ADC 
RTS 

•• IIF 
•• IIA 
LT'I 
.6 
•• 39 

eJ~2 I ••• CHECK BAR8AaE ••• 
93~4 ,... SUBROUTINE ••• 
0:S:56 , 
1113:5S CKDOOH 
"368 
11362 
"364 
9366 
11I36S 
11137111 
"372 
"374 
"376 
937S 
.,3B" 

811BPER 
OUT , 

GHP •• 2" 
BCC SUBPER 
CHP •• 70 
BCC OUT 
CHP •• 011 
BCC SUBPER 
CHP 'CR 
IICC OUT 
CHP '.AII 
BCC SUBPER 
CHP •• FO 
Bee OUT 
LOA ,PERIOD 
RTS 

.,3S2 
93S4 
111306 
030e 
1113Ql1l 
83q2 
1113'14 
93'16 
939S 
11140111 
11482 

•••• DISPLAV HEX BYTES 
•••• SUBROUTINE 
I 
DISPLY 

ONEDYE 

014"4 
"406 
11149S LOHEX 
"419 HIHEX 
1114t2 , 

JSR 
LOA 
J8R 
LOA 
,JSR 
J8R 
RTB 
· OS 
• OS 

SAVXY 
HIHEX 
PUTCHR 
LOHEX 
PUTCHR 
REBXY 

... 

GO HERE FOR 2 SPACES 
LOAD A SPACE 
AND DISPLAY 
THEN RETURN 

CLEAR TOP NYBLE 
IS A REB>'1?7 
NO .. ONLY ADD .3., 
YES.ADD 6 
ADD .3111 
AND RETURN 

A ( SPACE? 
YES 8UB PERIOD 
NO ( 7D?? 
YES PRINT 
NO •• HOW ABOUT <.0'" 
YES .. SUB PERIOD 
< .98 77 
YES •• SCRA" 
NO.,< *Ae?? 
YES •• SUB PERIOD 
NIII •• HOW BOUT .FO 
YES .• ELSE 
LOAO A PERIOD 
THE"N RETURN 

• SAVE X~ Y REGS 
GET HI BVTE 
PUT ON SCREEN 
BET LO BYTE 
AND DISPLAY IT TOO 
RESTORE X&Y REBS 
THEN RETURN 
LO HEX STORE 
HI HEX STORE 

e414 , ••• CONVERT BIN BVTE TO 2 HEX DIOITS 
~41b J... SUBROUTINE ••• 
"418 , 
9429 CONVERT 
0422 
8424 
0426 
111429 
043111 
04 3 2 

PHA 
LSR A 
LSR A 
LSR 
LSR 
JBR 
STA 

A 
A 
CONASC 
HIH EX 

1ST SAVE A 
EXTRACT 
TOP NV9LE 
AND SHIFT TO 
SOTTOH NYBLE 
CONVERT B[N TO ASCII 
STORE IT 
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8434 PLA 
8436 JSR CONABC 
11143B STA LOHEX 
844011 RTS 
011442 
8444 I ••• UPDATE BYTE COUNT ••• 
8446 •••• SU8ROUTINE ••• 
,.448 I 
84~0 UPDATE LOA LOADR 
84:52 CLC 
84:14 ADC •• lIIa 
04:56 BTA LOADR 
1114:5B AROUND JSR CONVERT 
1114011' JSR DISPLV 
111462 RTS 
111464 LOADR .DS 
111466 HIADR .DS 
1146B I 
847,. 1 
8472 •••• SAVE X~Y RESISTERS 
0474 J... SUBROUTtNE 
8476 1 
11147B SAVXV STX SAVEX 
048111 STY SAVE V 
0482 RTS 
e4B4 RESXY LOX SAVEX 
"'486 LOY SAVEV 
04B8 RTS 
0490 I 
011492 I ••• PREFIX ByrES WITH >e 
94q4 t... SUBROUTINE 
8496 1 
111498 PREFIX 
0:511l0 
0:5"2 .1 U!lHE X 
0!5". 
0:5"6 
0!5139 1 

LOA 
JSR 
LOA 
JSR 
RTS 

•• > 
PUTCHR ... 
PUTCHR 

.... ... 

0510 I ••• ML CHANSE BYTE ROUTINE ••• 
0512 , ••• BAstC ENTERS HERE ••• 
0~14 CHNBBY PLA 
0:516 PLA 
0~t8 STA *PASE"+1 
0:12" PLA 
0!5?2 STA -PAGE" 
0!524 INDEX LOY .~ 

0~26 LOA CF'ABE"'. Y 
~'!528 .lEtR MAkBIN 
0~3" TAX 
0:532 CLC 
0:534 ADC •• 8 
0536 STA CHRCNT 
0'53B INY 
e~40 HX2BIN INY 
0:542 1 NY 
0:544 LOA (PABE0'. Y 
e!H6 CMP .8P 
05"8 BNE NQTASr. 
111:5:50 INY 
0:5~2 LOA 
"~:54 BNE 
0:5:56 NOTA9C JBR 
0:5:5B STUFIT 8TA 
0:560 INX 

(PAIlE'" • Y 
STUFIT 
HAKBIN 
CA98UF,X 

":562 CPX CHRCNT 
0:564 BCC HX2BIN 
111~66 PHA 
0568 JMP MESA3E 
111:57 .. TEMP . 08 I 
8572 , ••• ABCt HEX TO 8tN ••• 
0~74 J... SUBROUTINE 
8:576 1 

... 
0:57B AS2BIN 
.,:5B0 
8:582 
0:5B4 
O~86 
(I:58B ASBINI 
fJ~<JQJ • 

SEC 
8BC 
CMP 
BCC 
98C 
RTS 

•• (1 

.1" 
A8BINI .7 

85q2 , ••••••••••••••••••••••••••••••• 
0~q4 .* CONVERT 2 ARCll HEX Dt81TS • 
0596 J. TO A BINARY • • THE ~I DIGIT. 
e~9B I. COMES IN THE A REG. THE LO 
~60e J. DIGIT IS EXTRACiEO FRO" THE. 
8602 •• PAGE e PTR + Y REB. ROUTINE * 
0604 ~. EXITS WITH BIN NUMBER IN A 
Sb0b •••••••••••••••••••••••••••••••• 

11608 I 
ebu, t1AKBtN 
8612 

PHA 
INY 
LOA 
JBR 
9TA 
PLA 
JSR 
ABL 
ASL 
ASL 
ASL 
ORA 

111614 
0616 
(l61B 
1162111 
0622 
0624 
111626 
t!Jb28 
063111 
111632 
0634 
"636 
0638 
0b-"'" 
0642 
"644 
9b46 
"648 
" ... :58 
"6:52 
06:=14 
06:56 
06:5B 
86611 
0662 
0b64 

(PAAEQI) , Y 
AS2BIN 
TEMP 

AS2BYN 
A 
A 
A 
A 
TEMP 

RTS 
•••• DIRECTORY DUMP 8TARTS HERE 

DERR J P ONT JMP 
DOBOTH JSR CONVERT 

I 
REDIR 

FILOOP 

JSR DISPLY 
RTS 

JSR DSKVEC 
BMI JPOIH 
LOA .L,CASBUF 
STA _PAGE" 
LOA .. H, CASBUF 
9TA .PABE.,+! 
LOY .:5 
LOX • ., 

._ •• NOW eET FILE NAME .*. 

THE A.N .A.L.O.G . COMPENDIUM 

IlET ORI81NAL BVTE 
CONVERT IT 
BTORE IT 
AND RETURN 

BET LO BVTE 
CLEAR CARRY 
ADD B 
STORE AWAV 
CONVERT IT 
AND DISPLAV 
THEN RETURN 
BYTE COUNT LO 

, BYTE COUNT HI 

LOAD A CARAT 
I DISPLAY IT 
1 LOAD HEX DESIIlNATOR 

DISPLAY IT 
RETURN 

I PULL OFF • VARS PA99ED 
PULL OFF HI AOR 
STUFF IT 
NEXT ?? 
STUFF IT 
SKIP >II) 
HI HEX 

, HEX ASCI TO BIN BYTe 
I SAVE START INDEX 

BET MAX COUNT 
STORE IT 

SKIP TO 
NXT UBEABL BVTE 
HI CHAR 
IS IT SPACE? 
NO •. HEX 
VES .• BET CHAR 
IN A 
AND STORE DIRECTLY 
HEX ASCII TO BIN BYTe 
STUFF IN BUFFER 

1 DONE B BYTE9 
NO.8ET NXT 
PUSH FOR E X IT 

1 PUT UP NEW SCREEN 
I LO BIN VAL STORE 

1 sueTRACT 
ASCII II 
A(tll? 
YES JMP 
ELSE 9UB 7 MORE 
AND RETURN 

I SAVE HI HEX OIIlIT 

IlET LO HEX 018 
CONVERT 
8TORE 
IlET BACK HI 
CONVERT 
SHIFT 
IT 
UP 
TOP 
OR IN LO BVTE 
RETURN WITH BIN IN A ... 

1 LON8 BRANCH 
, CON VAL IN A TO HEX 
• AND DISPLA Y 

1 REAO SECTOR 
JUMP LONB ON ERROR 
LO BUF START 
STUFF 
HI START 
STUFF 
NAME 9TART 
BUF INDEX 

111720 
(1722 
(1724 
.,726 
"728 
0117311 
0732 
(1734 
111736 
0738 
074111 
11742 
t11744 
0746 
0748 
"7:5e 
(17:52 
e7:54 
07:56 
"7:5S 
(l76i1 
1IJ71>2 
.,764 
(l7b6 
(l76S 
e77i1 
(1772 
0774 
e776 
077B 
(17811 
.,792 
11794 
111796 
"78S 
0790 
(1792 
0794 
.,796 
079B 
8B80 
1IJ802 
flse4 
eB~6 

0S118 
~IH'" 
0812 
111814 
0816 
"BIB 
0820 
"822 
e824 
"826 
0828 
"B3" 
0832 
111834 
0666 
111668 
111670 
0672 
111674 
0676 
6678 
1116B" 
11I6S2 
66B4 
1116B6 
068B 
0690 
0692 
111694 
111696 
0698 
07(1" 
0702 
(1704 
11706 
0708 
071111 
0712 
0714 
0716 
(l71B 
IIIB36 
e83B 
(1840 
0B42 
.,B44 
IIJB46 
0848 
(lfI:511 
IIIB:52 
8B:54 
88:56 
IIIB:5B 
til B 6111 
IIB62 
eB64 
0866 
(lB68 
0B70 
IIJB72 
111874 
eB76 
087B 
(lBB0 
IIIBB2 
.,BB4 
tIIBB6 
tIIBBS 
(1898 
111892 
.,B94 
1I!!,96 

CKLOCK 

CKDOS 

DOBI 

, ••• FtLE 
OUTFIL 

PUT9EC 

DISPFL 

DOEXT 

PUT8TA 

PUTLEN 

PSTATU 
IlE'TNAM 

BET8TA 

SETLEN 

FISTAR 

CKSTA 

CKUSED 
PUTLTR 

NOHIBY 

NXT8EC 

LOA .·u 
STA FILSTA+l 
LOA .LOCKED 
BIT FILSTA 
BEll CKDOS 
LOA .... 
STA FILSTA+3 
LOA .DOSMSK 
BIT FILSTA 
BEll 0091 
LOA .'2 
STA FILBTA+2 
JMP OUTFIL 
LOA •• 1 
8TA FIL8TA+2 

FORMATTED .• DUMP IT 
JSR JUSHEX 
LOA DAUX2 
JSR DOONE 
LOA DAUX 1 
JSR DO BOTH 
J8R SPACE! 
LOX • ., 
LOA NAI1BUF.X 
JSR BAVXV 
JBR PUTCHR 
J8R RESXV 
INX 
CPX .B 
SCC DISPFL 
JBR SAVXV 
JSR SPACEI 
J8R REBXY 
LOA NAt'1BUF, X 
JSR SAVXV 
JSR PUTCHR 
JaR RESXY 
INX 
CPX _II 
BCC DOEXT 
JSR SPACE 1 
JBR JUSHEX 
LOA STA8EC 
JSR DOBOTH 
LOA STASEC+I 
JIiR (jORonl 
JSR SPACE! 
JSR JUSHEX 
LDA FILEN 
JSR DoaOTH 
LOA FILEN+I 
JSR DO BOTH 
JSR SPACE2 
JSR JUSHEX 
LOA ~INUMB 
JSR DOBOTH 
JSR SPACE2 
LOX 12 
LOA CPAIlE(I',V 
STA NAt18UF,X 
INY 
INX 
CPX III 
BCC BETNAM 
LOY _(I 
LOA (PABEIl'.Y 
STA FIl.STA 
INY 
LDA (PAGE"'), Y 
STA FtLEN+t 
INY 
LDA (PABE.,>,y 
STA FILEN 
INV 
LOA (PAIlEill'. Y 
STA STASEC+I 
INY 
LOA (PAIlE.", Y 
STA STA9EC 
BIT FILSTA 
BPL CKUBED 
LOA "0 
STA FILSTA+I 
JMP OUTFIL 
BVC OUTFIL 
LDA FILSTA+l,X 
JSR SAVXY 
JSR PUTCHR 
JBR RESXY 
LOA .SP 
STA FILSTA+I.X 
DEX 
BPL PUTLTR 
INC FINUMB 
INC 9ECMAX 
LOA .B 
CMP SECMAX 
BEll NXTSEC 
LOA -PABEe 
CLC 
ADC U6 
BTA .PA8E0 
BCC NOHIBY 
INC .PABE(I+I 
LOA _CR 
JSR PUTCHR 
JSR CLRNAM 
JMP FILOOP 
LOA .CR 
JSR PUTCHR 
LOA DAUXI 
CLC 
ADC .1 
STA DAUXI 
SCC NOFLIP 
INC DAUX2 

.... 
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USED LOAD ·u· 
STUF 
LOCK MASK 
IS IT? 
NO CK DOS 
YES. LOAD .... 
STUF 
DOS MASK 
DOS2? 
NO DOSI 
YES LOAD 2 
9TUF 
AND OUT 
LOAD 1 
ANC 9TUF 

PUT UP A • 
8ET SEC HI 
DISPLAV LO NYBLE 
DSK SEC LO 
DI8PLAV 
SKIP SPACE 
BET INDEX 
IlET LTR 
SAVE lOX' B 
PUT ON 8CRN 
RESTORE XIV 

DONE' NAME? 
NO. BET 1"10 
SAVE XLV 
1 SPACE 
RE9TORE X.V 
SET EXTENSION 
SAVE EM 
DISPLAY 
RESTORE 
INC COUNT 
80T EXTENSION? 
NO •• 8ET ALL 
PUT UP BP 
AND • 
LOAD START 
TO HEX 
START LO 
DlliPLAV 
SKIP 3 
PUT UP • 
FILE LEN HI 
DISPLAV 
FILE LEN LO 
DI8PLAY 
SKIP 3 
PUT UP • 
FILE NUMBER 
DISPLAV 
SKIP 2 
CNT 2 
8ET CHAR 
STUFF 
INC THE 
COUNTERS 
DONE WITH NAME? 
NO. BET MORE 
YES 
IlET STATUS BVTE 
STORE 
HE XT BYTE 
LEN LO 
STORE 

LEN HI 
STORE 

BET FI START 
BTUF 

START HI 
STUF 
ENTRY DELETED? 
NO. CK IF USED 
DELETED LOAD ·0' 
STUF 
THEN OUT 
IF NOT USED. OUT 
PUT UP STATUS 
8AVE XIoY 
PUT UP ABCII 
RESTORE X.V 
LOAD SPACE 
CLEAR THIS STATUS 
DECREMENT COUNT 
BRANCH TILL DONE 
INC FILE NUMBER 
AND FILES/SECTOR CNT 
CLEAR OLD FILE ITEMS 
DONE B FILES? 
YEB-BET NEXT SECTOR 
EL8E INC BUFFER POINTER 
SO THAT WE 
SKIP 16 BYTES 
8TORE NEW POINTER LOW 
JUMP IF NO CARRY 
EL9E INC HI PART OF POIN 

I LOAD RETURN 
DO IT 
CLEAR NAME BUFFER 
" BET NXT FILE INFO 
EXECUTE A 
LINE FEED 
INC DSI( IOCB 
TO READ THE NEXT 
SECTOR 
THEN STORE 
INC HI 
IF NEEDED 
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NOFLIP LOX e0 
STX SECI1AX 
LOA TOGGLE 
BNE CLENUP 
INC TOGGLE 
JI1P REOIR , .................... . 

,. CLEAR NAI1E BUFFER. 
,. 9UBROUTINE • ...................... 
CLRNAI1 LOX ell 

LOA esp 
CLR9PA STA NAI1BUF, X 

OEX 
BNE CLR9PA 
RTB , ................. . 

,. OIRECTORV OUI1P • 
,. EXITS HERE • 
, ••••••••••• ~* ••••• 
CLENUP DEC TOGOLE 

JI1P EtlT2 , ....•..•.•.•.•.... 
,. DIRECTORY DATA. 
J •••••••••••••••••• 
NAI1SUF .DS II 
ST ABE(; . OS 2 
FILEN . OS 2 

THE A.N.A.L.O.G. COMPENDIUM 

, CLEAR FILE CNT 

DONE 2 SECTORS? 
YES CLEAN UP OUR ACT 
NO •• SET FOR NEXT TII1E TH 
AND 80 READ NEXT 8ECTOR 

11 CHARACTERS 
ONE SPACE 
CLEAR IT 
GET EVERYTHIN8'! 
TILL DONE 
THEN RETURN 

CLEAR TOG8LE LOCATION 
AND THEN JUI1P BACK TO BA 

, FILE NAME BUF 
, START SEC HIILO 
, FILE LEN HIILO 

BIT FILSTA 
BPL 1T8USD 
JBR DI8NAI'I 
STX ERRFLB 
J8R DELETE 
JI'IP EXITZ+I 

NOENT LOX .H.NOMSG 
LOV eL,N0I'1S8 
JBR FLIPIT 
LOA FINUMB 
JBR DOIIOTH 
JI'IP COI1I1EX 

, •••• FILE USED PUT UP NAI1E ETC 
ITSUSD LOX .H,NAME 

LDY .L,NAME 
JSR FLIPIT 
J8R DISNAI1 
I.OX .H,SECI1S0 
LOY ItL,SECMSO 
.1SR FL IPIT 
LOA DAUX2 
JSR DOONE 
LOA \lAUX 1 
JSR DOBOTH 

SETV LOY .16 
STY YCNT 

0898 
0900 
0902 
0904 
0906 
0908 
0910 
0912 
9914 
.,916 
0918 
0920 
0922 
0924 
e926 
0928 
0930 
0932 
9934 
9936 
09:58 
0940 
9942 
0944 
9946 
0948 
119!!0 
119!!2 
99!!4 FILBTA .BV 32 32 32 32 32 , FILE STATUS 

1164 
1166 
1168 
1170 
1172 
1174 
1176 
1178 
118e 
1182 
1184 
lIB6 
IIB8 
1190 
1192 
1194 
1196 
1198 
1200 
1202 
1204 
1206 
12"8 
1210 
1212 
1214 
1216 
1218 
1220 
1222 
1224 
1226 
1228 
1230 
1232 
1234 
1236 
123fl 
1240 
1242 
12~4 
1246 
1248 
12~0 
12!!2 
12:'14 
12!!6 
12!!B 
1260 
1262 
1264 
1266 
1268 
1270 
1272 
1274 
1276 
1278 
128011 
12B2 
12S4 
12B6 
12S8 
129111 
1292 
1294 
1296 
1298 
130" 
1302 
1304 
1~06 

1:l0B 
1310 
1312 
1314 
1316 
131B 
1:-0;20 
132:;> 
1324 
1326 
1328 
1330 
1332 
1:134 
1336 
1338 
134121 
1342 
1344 
1346 
1348 
13!!1/1 
13!!:;> 
13!!4 
13!!6 
13!!8 
1360 
1362 
1:-0;64 
1366 
1 3 68 
137" 
1372 
1374 
1376 
1378 
1380 
1382 
1384 
1386 
138B 
139f!1 
1392 
1:'594 

OORETN LOA eCR 
JSR PUTCHR 
LDX .7 

TOGGLE 
8ECI1AX 
FINUMII 

• OS 
.DS 
.08 , ........•••...•..• 

09!!6 
e9:1B 
11960 
9962 
e02B 
1902 
le04 
1006 
le0B 
1010 
1012 

.FI "D:DMPUNIV2.SRC" 

le14 
101b 
UHB 
1020 
1/1122 
1024 
1026 
102B 
103111 
1832 
10:"4 
1Il36 
1038 
It, 4 " 
11142 
1044 
11846 
11148 
10!!0 
I II!! 2 
10!!4 
1/II!!6 
111!!B 
1t'60 
1062 
1064 
U'66 
106B 
1"7" 
1"72 
t074 
11176 
1 0 78 
10S0 
1082 
1084 
IRl86 
108B 
109121 
1092 
1094 
1",Q6 
1090 
110" 
111212 
1104 
1106 
110B 
1110 
1112 
111-4 
1116 
1110 
112" 
I 122 
I 124 
1 J 26 
1128 
1130 
1132 
1134 
1136 
113B 
It40 
1 J 4'1 
1144 
1146 
1148 
11!!0 
11:'12 
11!!4 
11!!6 

, ....... , .....••.•...... 
,. CHANGE SECTOR LINKS. 
, •••••••••••••••••••• * •• 
ENTLNK JSR OSKVEC 

CH8LNI< 

NEWLNK 

BPL CHOLNK 
JI'IP DERR 
JSR WEIRD 
JI'IP EOT2 
LOA FILNUI1 
ROL A 
ROL A 
ORA TOP SEC 
ST·A CA8BUF + 12!! 
JI'IP EX 1T2 •..••........•••.• 

,. EtTRACT HIILO • '* NEXT 8ECTOR • 
,. SUBROUTINE • 
•• THIS AVOIDS A • 
,. HORRENDOUS BU8. 
,. OF TYING UP • 
,. THE STACK (AT. 
,. LEA8T I HOPE) • 
J ••••••••••••••••• , 
WEIRD LOA CAS8UF+t2~ 

PUA 
AND e."'3 
BTA TOPBEC 
PLA 
LBR 
LBR 
8TA 
RTB 

A 
A 
FILNUI1 

••••• TRACE SECTORS ENTERS 
TRASEC LOA CONTIN 

BEQ NOCON 
PLA 

NOCON 

Ef'RTRP 
NOERR 

LOADIT 

JI'IP BETY 
PLA 
PLA 
STA DAUX2 
BTA DINLJI'IH 
PLA 
STA DAIlXI 
STA DINUI'IL 
PLA 
BTA .PAGE"'+l 
PLA 
9TA .PAGE" 
PLA 
PLA 
STA FINUM& 
JBR 
BPL 
JMP 
LOX 
LOY 
LOA 
BTA 
DEY 
OEX 

DSKVEC 
NOERR 
RDERR 
.11 
III!! 
(PAOEQJ, , Y 
NA"BUF-J.X 

BNE LOAOIT 
LOA (PAGEIII),Y 
STA DAUX2 
DEY 

(PA8Ee),Y 
DAUXI 

(PAAE'" .V 
FILEN+1 

(PAOEI'I) • Y 
F1LEN 

RECOVR 

I 1 ~8 9TCHK 
1160 

LOA 
BTA 
DEY 
LOA 
STA 
DEY 
LOA 
STA 
DEY 
LOA 
BEQ 
JMP 
LOA 
BEQ 
STA 

S rr:HK 
DOREe 
(PAGE'''' • v 
NOENT 
FILSTA 1162 

HERE 

INFAI'IOUS lOBBLER 
FILE COUNTER 
THIS FILE. 

REIHl SECTOR 
JI'IP 0000 READ 
ELBE ERROR 
BREAK UP FI~BECTOR 
AND RETURN 
BE.T NEW FILE 
ROLL IT 2 
B lTB LEFT 
OR IN HI SECTOR 
BTUFF BACK 
AND RETURN 

GET WEIRDO 
STUFF AWAY 
I1ASK OFF BITS 2-7 

, BTUFF HI BY 
GET BTUFFED BVTE 
RIBHT JUBTIFY 
FILE NUI'IBER 
STUFF IT 
GO HOI'IE .... 
FIRST TIME? 
VI'S .• 00 PULLS 
JUBT PULL VAR PASSED 
NO •• NO PULLS 
PULL OUT VAR CNT 
PULL START HI 
BTORE FOR READ 
STO FOR RECOV 
OET BTART LO 
BTORE FOR READ 
STO FOR RECOV 
INDEX HI 
STORE 
I NOEX LO 
STORE 
FILE_ HI 
FILEIt LO 
BTORE IT 
READ SECTOR 
BRANCE NO ERROR 

, ERROR .. JUI1P 
NAME COUNT 
INDEX CNT 
BET LETTER 
STUFF IT ] 
DEC Y 
AND X 
OET 110RE 
OET BTART LO 
BTUFF 

GET LO 
BTUF 

BET FI LEN HI 
BAVE FOR CKS 

FI LEN LO 
8AVE IT TOO 

ARE WE DOING RECOV FIL ? 
NO .. CHECK BTATU8 
VES .. OO RECOVER' 
BET STATU8 
IF ZERO, NO ENTRY 
STORE IT 

srx XCNT 
DOREAD JSR DBKVEC 

BPL DRIVON 
JMP RDERR 

DRIVON JSR WEIRD 
INC FILCNT 
BNE (JOON 
INC FILCNT+. 

GOON LOA FILNUN 
CI'IF FINUI1B 
8NE OOPS 
LDA CASBUF+126 
ORA TOPSEC 
BED WEDONE 
JSR SETUP 

OOASEC J8R BECDI8 
DEC XCNT 
BPL OOREAD 
LOA _I 
STA FAKFl.(3 
DEC YCNT 
BPL DORETN 
8lA CONTIN 
JI1P EXlT2+1 

OOPS JBR CI_RNAI'I 
LOX .H,LtNKER 
LOY n,LlNKER 
J8R FI.IPIT 

ONI'IOER J8R JUSHEX 
l.DA OAUX2 
JSR DOONE 
LOA DAUX I 
J8R OOSOTH 

LASNS(J LOX ItH,OOAI1SB 
LOY .L,ODAMSG 
JSR FLIPIT 

COI1MEX LOA _I 
STA ERRFLB 

CLRFAK STA FAKFLO 
LOA .0 
STA FILCNT 
STA CONTIN 
STA FILCNT+I 
JI'IP EXIT2+1 

WEDONE LOA FILEN 
EOR FILCNT 
BNE SORRY 
lOA FJLEN .. I 
EOR FILCNT+t 
BNF. SORRV 
STA FILCNT 
STA FILCN1+t 
l.OX eH,8TOPt15 
LOV .L,8TOP'rotS 
J8R FLIPlT 
LOA eCR 
J8R PUTCHR 
LOA ., 
JI1P CLRFAK 

SORRY LOt .H,FILI1SG 
LOY .L.FtLt19G 
J8R FLIPIT 
LOA FILEN"I 
JSR OOBOTH 
LOA FILEN 
JSR DOBOTH 
LOX .H,FII1S[lI 
LOV .L,F1MBG1 
J8R FL IPIT 
LOA FILCNT+t 
JSR DOIIOTH 
LOA FILCNT 
JSR DOBOTH 
LOX ttH.FJMS82 
LOY .l,FIMSG2 
JSR FLIPIT 
LOA .'" 
STA FILCNT 
STA FILCNT+I 
JI1P COMI1Et .........•........•.. 

• • HORE SUBROUTINES. 
I. FOLLOW ....................• , 
FLJPJT LOA 019"96. 1 

BTA TEMPt 

VOL. 

FILE DELETED?? 
NO •• ITS USED~! 
YES •• PUT NAI1E 
NOTE ERROR 
PUT DEL I'ISB 
AND 8CRAI'I 
I1S8 AD DR 

DISPLAY 1189 
FILE NUI1BER 
DISPLAY 
C0l1110N ERROR EtlT 

I1S9 AODR 
HI/LO 
DI8PLAY 
PUT UP NAME 
I1S8 ADOR 

FLIP 118GS 
GET TRUE START SECTOR 
DISP HEX 
OET LO 
DISPl.AY TOO 
DO 17 LINES 
SAVE CNT 
CARR RET 
DISPLAY 
8 SECTORS/LINE 
SAVE IT 
READ SECTOR 
JI1P 8000 READ 
BAD READ ! I 

EXTRACT WEIRD BVTE 
INC COUNTER 
NO WRAP VET 
ELSE INC HI 
I3ET THIS FILE. 
SAME AS t WE SEEK?? 
NO ~ !! oops . • 
IlET LO PTR 
OR WITH HI BYTE' I 

IF ZERO THEN DONE 
ELSE SETUP FOR NXT RE~ 
DISPLAY TRACE BECTOR 
DEC CNTR 
IF NOT DONE S THEN OET 
ELSE SETUP NtT LINE 
FOR ONLY. 
DEC LI NE CNT 
IF NOT 16 BO BACK 
ELSE BET CONTINUE FLB 
AND ESCAPE •. WE WILL RE 
CLEAR NAME 
I1S8 ADDE 

DISPLAY 
PUT UP • 
HI SEC 
OISP JUST LO 
LO BEC 
DISPLAY 
I1BB HI 
I1BB LO 
PUT IT UP 

, RESTORE FAKE 

RESET FA KE 
CLR CONTIN 
CLEAR COUNTR 

HI CLR 
AND SCRAI1 
OET ORIGINAL LO 
OR WITH COUNTER 
IF NOT IERO .. BORRY 
DO HI NOW 
OR THEM 
SAME AS ABOVE 
CLR FUR NXT TIME 

, ANNOUNCE WE DONE 
TO THE WORLD 
DO IT 
CARR RET 
DO IT 
LOAIl TO CLR 
EUT BRACIOUSLY 
MBG ADDR 

1 PUT I T UP 

, NEtT 

• DISPLAY 

I LAST 

DISPLAY 
CLEAR FlLCNT 

• NOW EXIT M/ERROR 

, OLD PTR 
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1396 
139B 
141111 
14112 
14114 
14116 
148B 
14111 
1417. 
1414 
1416 
141B 
14211 
1422 
1424 
1426 
142B 
14311 
1432 
1434 
1436 
143B 
14411 
1442 
1444 
1446 
144B 
14~1I 
14~2 

14~4 
14~6 
14~B 
1468 
1462 
1464 
1466 
1468 
147111 
1472 
1474 
1476 
147B 
14B8 
14B2 
14B4 
14B6 
14BB 
149111 
14'12 
14q4 
14'16 
14'1B 
1~1I11I 
U5111Z 
1~1I4 
1~1I6 
I~IIB 

LOA DlBI1SB+2 
STA TEI1P:? 
STY DISI15B+1 POlNT TO 
BTX D]9t199-+2: NEW MBIl 
JBR M8G PUT UP THE MBB 
LOA TEMPl RESTORE OLD 
STA DlSMBB+1 MSB POINTER 
LOA TEMP2 
BTA DlSMSB+2 
LOX TEMPX REBTORE Xa.Y 
LOY TEMPY ALSO 
RTS THEN RETlJRN 

BETUP LOA TOPBEC BECTOR M9B 
BTA DAUX2 STORE FOR NXT READ 

BETUP2 LOA CASBUF+126 SECTOR LBIl 
STA DAUXI STORE FOR NXT READ 
RTS AND RETURN 

DlBNAM LDX e" START AT ZERO 
BETMOR LOA NA"BUF,X GET LETTER 

JBR SAVXY 
JBR PUTCHR , DISPLAY 
JBR RESXY 
INX 
CPX ell 
BCC BETMOR 
RT9 , BO BACK .. JACK , ...................... , . HERE ARE THE MSBS ....................... , 

NAME 
SECI1SB 
DELMSB 
LINKER 

ODAMSB 

RDM9A 
NOI1BS 
STOPMS 

FILM8G 
I'lMSBI 
FlMSB2 
DELETE 

RDERR 

.BY 

.BV 

.BY 

.BY 
• BY 
• BY 
.BY 
.B~ 
.BY 
.BV 

· BY 
. BY 
• By 
LOX 
lDV 
JSR 
RTB 
LOX 
LOY 
JSR 
LOA 
JBR 
LOA 
JBR 
lOA 
JBR 
JMP 

'FlLE: ' NULL 
BP BP SP SP • START SECTOR:e' NULL 
• lS DELETED! ,. BELL BELL CR NULL 
CR 'FILE NUMBER MlSMATCH AT BECTOR' EBC 
NULL 
CR 'CHECK PREVIOUS SECTOR LINKS,!' 
BELl. BELL NUI. l 
'CANNOT READ SECTOR:' ESC RAR 'e' BELL 
CR 'NO EN1RV FOR FILE' ESC RAR 'e' BELL 
SP • END' NUI.L 

CR 'ORIGINAL SECTOR COUNT' 
CR 'ACTUAl BECTORS LOADED' 
CIl 'SHORT FILE ERROR!" 
eH,DELMSS , POINT TO 
el,DELMSB , DELETED 
FLIPlT I DlSPLAY 

, RETURN 
.H,R:Dt18G 
.L,RDI'190 
FL IPIT 
DAUX2 
DOONE 
DAUXI 
DOBOTH 
eCR 
PUTCHR 
COMMEX 

DIBPLAY 
SECTOR HI 
DISPLAY 
SECTOR 1.0 
DISPLAY 
LlNE FEED 
DO IT 
AND EX! T 

l~le , ••••••••••••••••••••• 
1~12 .* TRACE BECTOR VARB * 
1:514 
1:516 
1:51B 
1:5211 
1:522 
1:524 
1:526 
1:52B 
1:53111 
1:532 
1~34 

1:536 
1:5~B 
1:54i1 
1:542 
1:544 
1:546 
1:54B 
1:5~11I 
1:5:52 
1:5~4 

1:5:56 

1····················· XCNT . BY 8 
veNT .BY II 
TEMPI .BY II 
TEMP2 • BY iI 
TEMPX . DV 8 
TEMPY • BY iI 
CONTIN . BV II 
FILCNT .BV 8 II , ..........•................. 
I. THI5 SUBRDUTINE DlSPLAVB * 
I" THE SECTOR TRACE IN THE " 
'" FORM ,exxx. DEPENDlNB ON * 
I" THE FAKFLG VALUE THE IBT_ 
,. VALUE OF EACH LINE WILL 
I. BE OF THE FORM .XXX. 

f·.·························· BECDIS JBR BAVXY 
LDA FAKFLB 
BED DOPREF 
JBR JUBHEX 
JMP FAKEONE 

1:5:5B DOPREF 
1:56" 

I.DA eESC 
JBR PUTCHR 
LDA .RAR 
JSR PUTCHR 
JBR JUSHEX 

1:562 
1564 
1:566 
1:56B FAKEONF. 
157111 

LOA TOPBEC 
JBR DOONE 

1:572 
1574 
1:576 
1576 
15B8 

LOA CA5BUF+126 
JBR DOBOTH 
LDA e" 
BTA FAKFLB 
RTS 

t~82 J •••••••••• 
I:5B4 FAKFLB .B~ 1 
1586 f •••••••••• 
1~88 J 
1~ge I ••••••••••••••••• 
1~92 ,. PRINT t BVTE 
1~q4 

1:5'16 
1:5'1B 
160111 
2111111111 
20111:5 
211110 
2S1~ 

2"20 
21125 
2 03111 
203~ 

2i1411 
:?il4~ 

2115111 
28:5:5 
211160 

J ••••••••••••••••• 
DOONE JBR CONVERT 

JSR ONEBYE 
RTB •.....................•... 

I. IOCB HANDLER CODE FOR. 
,. DISKTOOL.THIS CODE MAS. 
I_ WRITTEN TO OET RID OF • 
I" THE UNAUTHORIZED CALL" 
1* TO THE PUTCHR ROUTINE •• 
,. THIS CAUSED PROBLEMS • 
'* ON THE 1208XL AND WAS * 
,. NOT A CORRECT METHOD 
I. FOR WRITING A CHARAC- • 
I. TER TO THE SCREEN. 
,. THE CIC WAY 18 ~ORE • '* FLEXIBLE AND SHOULD AL" 

SAVE xa.v 
ONLY exxx THIS TlME? 
NO-DO ,e 
VEB-JUST. 
THEN JUMP 
SEND ESC FIRST 
SEWD IT 
LOAD RIGHT ARROW CHAR 
SEND IT 
PUT UP e 
OET UPPER NVBLE 
DISPLAY ONLY LO NVBLE 
BET LO BVTE 
DlSPLAV IT 
LOAD ZERO 
CLEAR FAKFUl 
AND RETURN 

, INITIALLY ONE 

CONVERT TO ASCll 
DISPLAY LO NYBLE ONLY 
AND RETURN 

286:5 
287111 
287~ 

1* LOW DISKTOOL TO RUN 
1* WlTH ALL ATARI PROD- " 
'" UCTB IN THE FUTURE .••.• 

28eG , ••••••••••••••••••••••••• 
211S:5 I 
2eqe , ••••••••••••••••••••••• 
2111'1:5 ,. 10CB EQUATES FOLLOW. , ...................... -, 

IOCB4 
10CDBT 
ICHlD 
ICDNUM 
ICCOM 
ICSTA 
lCBAL 
ICBAH 
lCPTL 
lCPTH 
ICBLl 
ICBI.H 
ICAXI 
ICAX2 , 

.DE 
· DE 
.DE 
• DE 
.DE 
.DE 
.DE 
.DE 
.DE 
.DE 
.DE 
• DE 
• DE 
• DE 

.48 

."'3411 
10CBDT 
ICHID+1 
ICDNIIM .. l 
ICCOM+l 
ICSTA+l 
ICBAL+l 
lCBAH"1 
ICPTl..1 
ICPTH+l 
ICBLL+I 
ICBLH+I 
ICAXI+' 

loeB 4*16 
BTART 10CB BlKB 
HANDLER lD 
DEVlCE e 
COMMAND BVTE 
STATUS BVTE 
BUFFER ADDR LOW 
BUFFER ADDR HIGH 
POINTER LO 
POINTER HI 
BU~~ LI':N LOW 
BUFF LEN HI 
AUK BYTE 1 
AUX BYTE 2 

211118 
21111:5 
211111 
211:5 
212111 
212:5 
213111 
213:5 
21~8 
214:5 
21:5111 
21:5:5 
21611 
216:5 
21711 
217:5 
21811 
21B:5 
21'1111 
219~ 

2288 
22111~ 

2218 
221:5 
2228 
222:5 
223121 
223:5 
2248 
224:5 

, 4 SPARE 
CIOVEC 
CLOSE 
OPEN 
GETCHR 
PUTCAR 
BETREC 
PUTREC 
WRITE 
READ 
SPLIT 
DBPEC 

UN-LABELED 
.DE eE4:56 
.DE ellC 
.DE e"3 

BVTEB FOLLOW IN lOCB 
I CIO ADDRESS 

· DE e,,7 
.DE ."B 
.DE e85 

, CLOBE COMMAND 
, OPEN COMMAND 
, GET CHAR CMND 
, PUT CHAR CMND 

• DE .8'1 
.DE .IIB 

, BET RECORD CMND 
, PUT REC CMND 

• DE .84 
.DE .1" 

, WRITE (FOR OPEN) 
,READ (FOR OPEN) 
, BPllT BCREEN 

· BY • E: • CR ,EDITOR DEV , 
22~0 , ••••••••••••••••••••• 

'22:55 1* NEW PUTCHR SUBRTN " 
2260 , •••••••••••••• _ ••• - •• 
226~ '" A REB HAS CHARACTR • .................•.... 227111 
227:5 
22BII 
228:5 
22'1111 
229:5 , 

, 
PUTCHR 
BOCIOV 

LDX .IOCB4 
JSR CIOVEC 
RTS 

2389 , •••••••••••••••••••••• 
238:5 ,. INITlALlZE IOCB e4 • 
2319 , •••••••••••••••••••••• 
231:5 , 
:?320 CLRIOC4 
232~ 
23311 
233:5 
2348 
234:5 OPNIOC4 
23:58 
23~~ 
2368 
2365 
237111 
237:5 
2388 
23B:5 
23'111 I 

LOX 
LDA 
BTA 
JSR 
LOX 
LDA 
STA 
LDA 
BTA 
LOA 
STA 
LOA 
STA 
JBR 

eIOCR4 
eCLOSE 
tCCOM,X 
CIOVEC 
eIOCB4 
eOPEN 
ICCOM,X 
.L,D9PEC 
lCBAL,X 
ell,DSPEC 
lCBAH,X 
eWR HE 
lCAXI.X 
CIOVEC 

239~ , ••••••••••• ~.* ••••••••••••••••• 
248111 ,. SET UP IOCB4 SO THA1 WE CAN * 
24111:5 '* PABS THE CHARACTER TO DlS- " 
2418 '" PLAY IN THE A REGlSTER. THlS* 
241:5 ,. IS DONE BV USlNG THE PUTCAR * 
2428 I. COMI1AND AND EWSURlN8 THAT * 
242:5 '* THE BUFFER LENBTH IB ZERO •• " 
2~3e , ••••••••••••••••••••••••••••••• 
2~3~ , 
24411 LOX 
244:5 SET4 LDA 
24:511 STA 
24:5:5 LOA 

elOCB4 
epUTCAR 
lCCOM,X 
e8 

24611 STA lCBLL,X 
246:5 STA lCBLH,X 
247111 PLA 
247:5 RTS 
380~ , ••••••••••••••••••••••••••••••• 
31118 ,. RECOVER FlLE CODE FOLLOWB * 
30t~ , ••••••••••••••••••••••••••••••• 
382111 ' " THE ACTUAL RECOVER ENTRANCE" 
382:5 1* IS AT LABEL NOCON. IN THE " 
3838 I" BASlC PART OF DISKTOOL THE * 
383:5 ,. RF.COVR FLAG lS SET BO THAT • 
3"48 ,. THE PROGRAM WILL JUMP HERE * 
3114:5 ' * THIB WAS DONE TO BAVE SOME • 
38:511 '* CODE REPETlTION. 
3e~5 , ••••••••••••••••••••••••••••••• 

10CB IWDEX 
80 TO ClO HANDLER 
THEN RETURN 

INDEX 10 .4 
CLOSE COMI1AND 
STUFF COMMAND 
CLOSE IT 
RESET X 
OPEN COMMAND 
STUFF IT 
LOAD ADDR TO E: 
BTUFF IT 
AD DR H 
STUFF 
WRllE ONLY 
STUFF 
BO TO CIO HANDLER 

RESET X 
PUT CAR CMND 
STUFF 
ZAP BUF LEN 
ZAP 
ZAP 
CLEAR BTACK 
RETURN TO BABIC 

3f1611 DCOMM . DE 77110 , COMMAND BYTE 
DSK BUF PTR LO 
DBK BUF PTR HI 

3065 OBUFLO ~ DE 772 
38711 DBUFHl .DE 773 
3117:5 I 
3111811 BT9ECL 
311B:5 BTSECH 
31198 RECOVR 
3"'1:5 DINUML 
318" DlNUMH 
3 101':5 VTOC 
31111 , 
311:5 DOREC 
3128 
312:5 
3138 
313~ 

31411 
314:5 
31~8 

3':55 
316" 

.BY 
• BV 
• BY 
.BY 
.BY 
.09 

BTY 
LOA 
STA 
LOA 
STA 
LDX 
LDY 
STK 
BTV 
LDX 

" " II 
8 
8 
132 

TEMPV 
IlAUX2 
STSEC.i 
DAUXI 
BTSECL 
.H,VTOC 
.L.VTOC 
DBUFHl 
DBIJFLO 
.e6B 

SEC LO STORE 
BEC Hl STORE 
RECOVER FLAG 
DIRECTORV NUM LO 
AND Hl 
132 BYTE BUFFER 

SAVE BTATue INDEX 
GET DIR SEC HI 

I SAVE IT 
BET DlR BEC LO 
SAVE II 
ALT BUF 
ALT BUF 

I STUF IN 
• ALBO lO 

HI ADDR 
LO ADDR 
lOCB 

I VTOC SECTOR 3biPI 
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316:1 
317" 
317:1 
:I I Bill 
318:1 
319" 
3t9:1 
3211l" 
:12111:1 
32 I III 
321:1 RESBUF 
322" • 

LDY 
STY 
8TK 
JSR 
BPL 
LDX 
L[\Y 
JSR 
JSR 
JI1P 
JaR 

11 •• 1 
DAUK2 
DAUKl 
DSKVEC 
RESBUF 
.H,VR9AD 
.L,VRBAD 
FLIPIT 
CLRNAI1 
RDERR 
REaDBK 

IS •• 16B 
STUFF I1SB 
STUFF LBB 
LOAD VTOC INTO ALT BUFFE 
IF NO ERROR ReeTORE OLD 
I1SB HI A!lR 
LO ADR 
OISPLAY IT 
CLEAR NAI1E 
ELSE EXIT W/ERROR 
RESTO~E DSK 10CB 

3225 , •••••••••••••••• *_ •••••••••••••• 
3 2 311l .* RE8TORE INDEX AND CK STATUS 
~23~ , •••••••••••••••••••••••••••••••• 
32411l • 
324:5 
32:1 III 
32:1:1 
32611l 
326:5 STOFIL 
327" 
327:5 
3280 
328:1 
329" 
329~ • 

LOY 
LDA 
BNE 
JI1P 
!ITA 
BIT 
8PL 
LDK 
LDY 
JSR 

TEI1PY 
(PABEII),v 
BTOFIL 
NOENT 
FIL9TA 
FILSTA 
FIUBED 
.H,PASSI 
IIL,PA8St 
FLlPIT 

3~ee J ••••••••••••••••••••••••••••••• 
3311l:5 I. TRACE SECTORS FOR CONTINUITY. 
3310 •••••••••••••••••••••••••••••••• 
331:1 
332'" 
332:1 
3 3 3 " 
3 3 3 :1 
3 349 VERIFY 
:!:345 
3 3:5~ 
:':1:5:1 
3 3 60 
336:1 
~ 3 711l 

33 7:1 
3 3 80 
3 38:5 
33 9 g 
339:5 
3 4 11111l 
3."~ 
:S41 0 
34 1. !5 
34 2 1' 
3 4 2 :5 
34 3 0 
34 3 :5 

VBO 

VQDON 

34411 • 

LDA 
STA 
LOA 
9TA 
JaR 
BPL 
JSR 
J9R 
LOX 
LDY 
JSR 
J"'P 
JSR 
INC 
BNE 
INC 
LOA 
CI1P 
BNE 
LOA 
ORA 
BEt! 
JSR 
JI1P 

9TSECH 
DAUX2 
STSECL 
DAUXI 
D9KVEC 
VBO 
DISNAI1 
CLRNAI1 
IIH,FIRDE 
.L,FtRDE 
FLlPIT 
RDERR 
WEIRD 
FILCNT 
VBOON 
FILCNT+l 
FILNUI1 
FINUI1B 
NOREC 
CASBUF+126 
TOPSEC 
CKBECN 
SETUP 
VERIFV 

344~ , ••••••••••••••••••••••••••••••• 
3 4:l0 ,. PASSt ERROR PROCEBSIN8 HERE * 
34~5 , ••••••••••••••••••••••••••••••• 
346111 1 
346:1 FIUSED 
347" 
347:5 
3480 
348:l EU9E 
349" NOREC 
349:1 
3:500 
3:5"':5 
35 UII 
3:11:1 
3:12,. 
3:52:l 
3:13 III 
3:l3:1 
3:5411l 
3:14:1 
3:1:1111 
3:1:1:5 
3:56Q1 
3:565 
3~7'" 
3575 
3:180 
3:18:1 DOOM 
359'" 
3:59:l 
369" 
36":l 
3619 
361:1 , 

JSR 
LDX 
LDV 
JSR 
JI1P 
LOX 
LDV 
JSR 
JSR 
LOA 
JSR 
LDA 
JSR 
LDA 
JSR 
LDX 
LDV 
JSR 
JSR 
LOX 
LDV 
JSR 
JSR 
BEQ 
J8R 
JSR 
LDK 
LDV 
JSR 
JI1P 

DISNA,., 
.H~NOOEL 
.L,NODEL 
FLl PIT 
COI1I1EX 
.H , LINKER 
eL,LINKER 
FLlPIl 
JU9HEX 
DAUX2 
DOONE 
DAUKI 
DOBOTH 
.CR 
PUTCHR 
.H,NAt1E 
• L,NAI1E 
FL IP IT 
DISNAI1 
• H,NORECO 
.L,NORECO 
FLl PIT 
CLRNAI1 
EUSE 
DISNAI1 
CLRNAI1 
eH,NORECO 
eL,NORECO 
FLIPI T 
SORRY 

, •••• * •••••••• *** •••• ** ••••••••• 
I. CHECk TO SEE THAT LENBTH tN • 
•• DIRECTORY "ATCHES LEN OF FtL. 

362" 
3 62:l 
3639 
363:5 
'364111 
364!'l 
36:1 III 
36:15 
366,. 
366:1 
367" 
367:1 
368" 
3ba~ • 

, ••••••• ~ ••• * ••••••••••••••••••• 
1 
CKSECN LDA FILEN 

EOR FILCNT 
BNE 1'0011 
LDA FILEN+t 
EOR FILCNT+l 
BNE 000" 
STA FILCNT 
STA FILCNT+-1 

36ge .* •••••••••••••••••••• * ••••••••• 
~oq~ •• BEGIN PASS 2 OF FILE RECOVER. 
J7ee •••••••••••••••••••••••••••••••• 
370:1 , 
371" PASS2 
371!1 
372" 
3725 I 

LOX .H,OK 
LOV .L,OK 
JSR FLlPIT 

3 7 38 , •••••••••••••••••••••••••••••• 
373~ '* GET DIRECTOR¥ FOR OUR FILE. 
3 740 J •••••••••••••••••••••••••••••• 

, REBTORE INDEX 
BET STATUS 
.JI1P IF ENTRV 
ERROR SO JI1P 
ELSE SAVE STATUS 
FILE DELETED FOR SURE?? 
NO!! USER PLAVIN9 TRICKS 
OK •. ITS DELETED 
NOTIFV USER WHATS HAPNIN 
DI9PLAV .,sa 

RESTORE SEC HI 
STUF IN IOCB 
BET 9EC LO 
STUF IT TOO 
BET A SECTOR 
.JI1P BODO READ 
OIPLAV NAI1 
CLR NAI1E 
I1S9 HI ADR 
I1S9 LO ADR 
OISPLAV I1sa 
EXIT W/ERROR 
EXTRACT LO/HI NXT 9ECTOR 
INC SECTOR COUNTER 
BRANCH NO WRAP 
EL9E INC HI 
BET FILE. TO WHICH SEC 

, 9A,.,E AS 1 WE SEEK? 
NO . . FILE NOT RECOVERABLE 
YES. BET LO POINTER 
OR WITH HI SECTOR 

, IF ZERO .. TRACE 19 DONE 
ELSE SETUP NXT READ 
AND BET NKT SECTOR 

, DISP LAY FILE NAI1E 
I1sa HI 
I1SS LO 
DISPLAY IT 
EX IT WI TH ERROR 
I1SB HI 
I1S9 LO 
DISPLAV 
PUT UP A • 
HI SEC • 
DISPLAV ONLY LO NVBLE 
LO SEC NUI1 
DISPLAV WHOLE THIN9 
LOAD CRE'T 
DISPLAV 
FILE: ,.,S9 
LO ADDR 
PUT UP I1SB 
PUT UP FILE NAI1E 
NON-RECOVER I1SB HI 
I1SB LO 
OISPLAV 
CLEAR FlU: NAI1E 
EK IT W/ERROR 
DISP NAI1E 

, CLR NAI1E 
ADR HI 
ADR LO 
DISPLAV IT 
CONTINUE ER 

ORISINAL LO 
OR W/COUNT 
NO •. ERROR 
ORI9 HI 
OR ALSO 
90 IF ERROR 
CLR COUNTER 
LO/HI 

, OK I1S9 HI 
AND LO 
DISPLAV 

374:1 , 
375" 
37:1!1 
376" 
376:1 
37UI 
377:1 
3 78'" 
379:1 
3790 
379:1 
3 Bill" 
39":1 
:lBI" 
391:1 
382~ 
302:1 
:1939 
383:"5 
::'94111 
384!i 
3959 
39:1:1 
396" 
396:1 
387,. 
387:1 
388,. 
3S9:1 
399,. 
3S9!5 
391110 
~90~ 

3 910 
391:5 
392~ 
39 2 :5 
393~ 

393:1 
394" 

CHKDOS 

DOSIFL 
STOSTA 

IoIFINE 

3q4::5 
3q~1lJ I 

LOA 
STA 
LOA 
9TA 
JaR 
BPL 
LDX 
LDV 
JSR 
JBR 
JI1P 
LDV 
LOA 
CI1P 
BNE 
LOA 
BNE 
LOA 
STA 
LOA 
STA 
JSR 
BPL 
J9R 
JSR 
LDK 
LDV 
.JeR 
LDA 
JSR 
LDA 
,ISR 
LDX 
LDV 
JSR 
JI1P 
JaR 
L. DX 
LDV 
JSR 

DINUI1L 
DAUXI 
DINUI1H 
DAUX2 
D9KVEC 
CHKDOS 
.H,DIRDE 
eL, Dlf~DE 
FLIPIT 
CLRNAI1 
COI1I1EK ." VTOC 
.DOSI1SK 
DOSIFL 
•• 42 
STOSTA 
•• 411 
(PAI3Elln , V 
e'w 
DCOI1I1 
DSKVEC 
WFINE 
RESDSK 
CLRNAI1 
IIH,DIRWE 
eL,DIRWE 
FLlPlT 
DAUK2 
DOONE 
DAUXI 
DOBOTH 
.H,DIRWE2 
.L,DIRWE2 
FLlPlT 
COI1I1EX 
RE!lOSK 
eH,DtRENT 
IIL,DIRENT 
FLIPIT 

LO BVTE 
STUFF IT 

, HI BVTE 
STUFF IT 
IlO READ IT 
.JI1P BOOD RD 

, 1199 HI 
I1S9 LO 
DISPLAV IT 
CLR NAI1E 

, ELSE EXIT 
CLEAR V REB 
BET VToe DOS 
IS IT DOS 2? 
NO .. DOS 1 
LOAD FILE USED 
AND BRANCH 
ELSE ONLY USED 
STORE NEW STATUS 
LOAD WRITE COI1I1AND 
STUFF IN DSK 10CB 
WRITE OUT DIR SEC 
JI1P BOO l' WRITE 
RESTORE DSK 10CB 
ERROR CLR NAI1E 
I1S8 HI 
I1sa LO 
DI9PLAV 
9ECTOR I1SB 
D1SP 1 Disn 
SECTOR L9B 

, DISP 2 DI"S 
PT 2 HI 
PT2 LO 
DISPLAV 
EXIT WI ERROR 

, RESTORE DSK IOCR 
DIRECTOR Y DONE 115" 
AND LO 

• WRt TE IT 

~9~~ , ••• * ••••••••••••••••••••• * •••••• 
3q6~ ,. NOW RETRACE EACH SECTOR AND 
396!1 .* UPDATE THE BIT I1AP TO FULLV • 
3q79 ~. RECOVER THE FILE .• DO NOT FOR - * 
397 5 •• GET TO DECREMENT THE e OF SEC. 
3 q8 0 ,. TORS AVAILABLE ~OR EACH 9~C- • 
39S:I '* TOR THAT IS ALLOCATED • • • 
39qe 1 ••• • ••••••••••••••••••••• * •••••• 
3'>9'1 , 
4""0 
40":1 
41111~ 

401:1 
4"2" 
4"2:1 
403" 
4"3:5 RREC 
4"." 
41!!145 

4"~" 
4":I!I 
4"6111 
4 III 6:1 
4"7111 
407:5 
408" 
4"8:1 
4"9" 
4095 
4100 

RIlO 

41":1 I 

LDX 
LOY 
JSR 
LOA 
STA 
LOA 
STA 
J9R 
BPL 
LDX 
LDV 
JSR 
JSR 
JI1P 
J8R 
.JSR 
LDA 
ORA 
BEt! 
JSR 
JI1P 

.H,REAl.O 
eL,REALO 
FLIP IT 
STSECL 
DAUKI 
STSECH 
DAUX2 
D9KVEC 
RBO 
tlH,FIRDE 
.L~FIRDE 
FLlPlT 
CLRNAI1 
RDERR 
F INDfT 
WEIRD 
CASBUF+t26 
TOPSEC 
RECDON 
SETUP 
RREC 

~110 i * •••••••••••••••••••••••••••••• 
411:1 ,. RECOVER FILE CLEAN UP CODE .• 
412~ .+ SAVE NEW VTOC. CLEAR FLAGS, • 
412:l , . PUT UP SUCCESS I1S8 AND RET .• 
413" ,. TO BASIC. FILE IS RECOVERED . • 
413:5 '* (PLEASE LET IT BE RECOVERED). 
414e •••••••••••••••••••••••••••••••• 
414:5 , 
41:1" RECDON 
41:1:1 
4168 
416:5 
417" 
417:1 
41S" 
41B~ 

4t9" 
419:1 
42"" 
42"~ 
421" 
421:1 
422" 
422~ 

4239 
423:1 VOUTOK 
424" 
424:1 
42:1/1 
42:1:1 
4269 
426:1 
4270 
427:l • 

LDX eH,V TOC 
LDV .L,VTOC 
8TX DBUFHI 
STV DBUFLO 
LDX •• b8 
LDV ••• 1 
STX DAUXI 
STV DAUX2 
LOA .·W 
STA DCOI1I1 
JSR DSKVEC 
BPL VOUTOK 
LOW: eH,VBAD 
LOY eL,VBAD 
JSR FLiPIT 
.19R RE9DSK 
JI1P COI1I1EX 
.JSR RESDSK 
,18R DISNAM 
LDX .H,SUCCES 
LOV eL,SUCCES 
JSR FLIPIT 
.JSR CLRNA,., 
STX RECOVR 
Jt1P EXIT2+-t 

, REAL OCATE I1BIl 
HI/LO 
DISPLAV 
LO SEC 
STUFF IT 

, HI SEC 
STUFF IT 
BET A SECT 
JHP GOOD RD 

, "'S9 HI 
, I1SB LO 
• DISPLAY 

CLEAR NAI1E 
BO READ ER 
FIND VTOC BVTE 
BET NKT SEC 
BET LO PTR 
OR WITH HI 
IF 0 WE FINEETO 
ELSE SET NXT READ 

, AND DO IT 

BUF PTR H 
BUF PTR L 
STUFF IT 
STUFF IT 
SECTOR 3I0Il' 
- •• 16S 
STUFF 
STUFF 
WRITE COI1 
sn'FF IT 
WRITE IT 
J"P aOOD W 
DET I1SB 
ADDRESS 
DISPLAV IT 
RESTORE DSK IOCB 
EKIT W/ ERR 
RESTORE IOCB 
DISP NAI1E 
9UCCES I1SS 
ADDRE9S 
DISPLAY IT 
CLEAR NAI1E 
CLEAR RECOVER FLAB 
RETURN TO BASIC'! 

428e ••••••••••••••••••••••••••••••••• 
429:1 ,. SUBROUTINE RESDSK: RESTORES • 
42ge .* THE DIS K tOCB TO A READ CON- • 
429:1 ,. DITION AND POINTS THE BUFFER. 
43"~ •• TO CAS8UF. 
43e~ ••••••••••••••••••••••••••••••••• 
431121 , 
4315 RESD9K 
432121 

LOX .H,CAS8UF 
LOY .L,CASBUF 

BUF HI 
BUF LO 
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432~ 

433111 
~33:5 
43411 
434~ 

43:511 • 

STX 
STY 
LDX 
STX 
RTS 

DBUFHI 
DBUFLO 
"R 
DCQlH1 

43~~ •••••••••••••••••••••••••••••••• 
43611 .* SUBROUTINE FINDIT: FINDS THE_ 
436~ .* APPROPRIATE BYTE OF THE VTOC-
43711 .* AND THE PROPER BIT OF THAT 
437:5 .* BYTE WHICH REPRESENTS THE * 
43S11 .* CURRENT SECTOR OF OUR FILE •• 
43S:5 .* THE SECTOR ~AP IS UPDATED TO_ 
43'111 .* ALLOCATE THE CURRENT SECTOR * 
43"'~ .* AS BEINB USED . IN ADDITION, * 
4411111 .* THE NU~BER OF FREE SECTORS * 
4411~ .* AVAILABLE IS DECREMENTED SO • 
4419 .* THAT DOS DOESNT BO BANNANAS.* 
4~1~ , ••••••••••••••••••••••••••••••• 
44211 • 
442~ FINDIT LDA 
44311 LOY 
44~:5 FINoe LSR 
44411 ROR 
444:5 ROR 
44:511 DEY 
44:5:5 BNE F I NOli 
44M' LDY .:5 
446:5 FINOI ROR A 

, STUFF 
STUFF 
READ COH 
STUFF 
RETURN 

CLEAR OUT A 
PREP FOR /8 
DIVIDE BY SHIFTINB 
SAME FOR LO 
AND Al.SO A ~EB 
DEC CNTR 
DO 3 SHIFTS TO DIV 
DETER~INE SHFT CNT 
ROTATE BIT IN A REB 

44711 DEY • DEC CNT 
447:5 BNE FINDI 00 :5 TIMES 
44BII TAY U8E AS CNTR IN Y 
448:5 LDA .11 CLEAR A 
44'" SEC SET OUR BIT IN CARRY 
449:5 FIND2 ROR A AND SHIFT TO PROPER 
4:511111 DEY DEC SHFT CNT 
4:5111~ BPL F IND2 SHFT TIL NEBAT I VE 
4~11I PHA SAVE THE PROPER BIT 
4~1~ LDA DAUX 1 BET VTOC BYTE NUMBER 
4:52111 ADC •• 1111' ADD VTOC OFFSET 
4:52~ lAY INDEX OF VTOC BY1"E 
4:n0 PLA PULL THE ~ASI< 
4:13 :5 EOR VTOC, Y CLEAR SECTOR BIT 
4:5411 STA VTOC, Y PUT BACK IN VTOC 
4:54~ DEC VTOC+3 DEC AVAILABLE SECTORS 
4:5:511 LOA VTOC+~ BET VAL 
4:5:5:5 CHP •• FF DID WE FLIP? 
4:56111 BNE NOH I NO. REIURN 
4:5b:5 DEC VTOC+4 I ELSE DEC HI 
4:57111 NOHI RTS I AND RETURN 
4~75 , ••••••••••••••••••••••••••••••• 
4:5811 .* RECOVER FILE MESSABES FOLLOW* 
4:58:5 
4:59111 
4~':5 

4 b'''' 

, .•••••.•.............••.••.•.•. , 
PASSI 

4b":5 NODEL 
461111 NORECO 
461!1 OK 
4 62111 
462:5 DIRENT 
4b:'lil REALO 
463:5 SUCCES 
4b4" VBAD 

VRBAD 
FIRDE 
DIRDE 
DIRWE 
DIRWE2 

46~5 

4b:5" 
4b:5:5 
466" 
466!5 
111134 

· BY 
· BY 
.BY 
. BY 
,BY 
.BY 
, BY 
, BY 
,BY 
. BY 
.BY 
. BY 
· BY 
.BY 
,BY 
.EN 

LABEL FILE: 

AROUND -lEI/IIF 
ASTART -ICFC 
CHBLNK -tFFC 
CHRCNT -1081 
CKDOS -tEEA 
CK9TA -IECA 
CLOSE - BIlI.e 
CLRNAM -tFCe 
COH~EX -2t2A 
CONVERT -lDF3 
DAUX2 -"38B 
DCOHH -1Il:582 
DERR -10:54 
DIRDE -2726 
DIRWE:? -27:56 
DISPFL -IFI2 
DOAeEC -2eF2 
\lOO~ -24CD 
DOREAD 1112fCC 
0091 -tEF9 
DRIVON -211OD4 
DSP>lEX -101' 
ERRFLB -ID7£ 
EUSE " 249'1 
FAKEONE u231C 
FILEN -IFEA 
FILOOP -lE9C 
FI119B2 -22BF 
FIND2 -26"'2 
FIRDE -2713 
FL IP IT -219F 
BETLEN -IE93 
BETREC -Q"'IZI:5 
800N -2eOF 
HIHEX -lDF2 
ICAX2 -1II:54B 
ICBLH -"349 
ICDNU~ -"3~1 
ICPTL -8346 
IDC94 ·""'4e 
,1PONT -lE8:S 

TAB' PASSI - , 
'CHECKINB FILE CONDITION' CR NULL 
• 19 NOT DELETED!!' CR BELL NULL 
" CANNOT 9E RECOVERED!!" BELL CR NULL 
'FILE INTACT' CR TAB 'PASS2 - , 
'RECOVERINB FILE' CR NULL 
'DIRECTORY ENTRY DONE' CR NULL 
'REALLOCATINB DELETED SECTORS' CR NULL 
, HAS BEEN RECOVERED" BELL CR NUl.L 
'EPROR IN VTOC WRITE!!' BELL CR NULL 
'ERROR TN VTOC READ! I' HELL CR NULL 
'FILE READ ERROR!' BELL CR NULL 
'DIRECTORY READ ERROR" BELL CR NULL 
'OIRECTORY WRITE ERROR! ' ESC RAR 
BELL CR NULL 

A92BIN ·tE6~ ABBINI -lEbE 
BEl.L ·".,FD CASBUF -"3FD 
CHKDOS ·2~lB CHNBBY -IE~I 

CIOVEC -E4:56 CKDOOI1 -IDC3 
CKl.OCK alEnE CKSECN -2400 
CKUBEO -IED7 CI.ENUP -tFD7 
CLRFAK :.212F CLRIOC4 -2::5:lF 
CLRBPA -tFO" CLB -1II07D 
CONA8C -IDB8 CONTIN "22FE 
CR -&1098 OAUX 1 -e3eA 
DBUFHI -1I3e~ DBUFLO -11131114 
DELETE -22D~ DELHBB ~22113 

DINUHH -2377 DINUHL -2376 
DIRENT -26'8 DIRWE a27:JE 
DISHeB -IDB7 !l19NAM -2104 
DI9PLY -lODE DHPASC &"1041 
DOBOTH -IEae DOEXT -tF2C 
DOONE -232F' DOPREF -2:5I11F 
DOREC -23FC DORETN -28C2 
DOSIFL ·2~2~ DOSHSK ·"0"2 
D8KVEC ·E4~3 DSPEC -2:536 
ENDM88 -ID" ENTLNK "IFF4 
ERRTRP -2,,48 EBC -eel8 
EXIT -1037 EXIT2 -lD3F 
FAKFLB -232E FILCNT -22FF 
FILHS8 -2288 FILNUH -1084 
FILBTA -lFEC FIMSOI -22A:5 
FINOI! "2~EE FIND! -2:=1FA 
FINDIT -2~EA FINUMB -tFF3 
FIBTAR -IEBF FIU9ED -24BF 
8ETCHR -ee07 BETIT -lD4C 
BETHOR -2106 BE TNI'M -IEAIII 
BET9TA -IEI'D BOCIOV -2338 
HEADER -lO'fA HIADR -lE17 
HX2BIN -lE-47 ICAXI ·"3-4A 
ICBAH ·"34:5 ICBAL -111344 
ICBLL -111348 ICCOM ·"34'2 
ICHID -"34QJ ICPTH -11:547 
ICSTA -111343 INDEX -lE:S8 
rOCBST -83411 IT9USD -2eA0 
JUSHEX -lE28 LA9HSB -2123 

LINKER -2214 
l. OCKED -"'111211 
NAKBIN IIIIlE6F 
NAt1BUf' -lFOD 
NOCON a2112' 
NOERR -204B 
NOHIBY mlF'E 
NORECO -26:58 
NXTSEC - IFA' 
ONE BYE -IDE7 
OPEN .~"03 

OUTFIL m1EFE 
PASS2 -24F3 
PSTATU - lF7" 
PUTLEN -lF~B 
PUT SEC -lF1II4 
RDERR "2200 
RE:ALO ~26AE 

REDIR a lE8F 
RE9XY -lEIF 
SAVEX -tD7F 
SEeOIS -2301 
SEr4 "23 64 
SEll' D20RO 
SPACE1 -1087. 
START -leFC 
STOFIL a243E 
9TSEGH -2374 
SUBPER -IDDB 
TEMP "IE64 
TEMP X -2'ZFC 
TOPSEC -108:1 
V9AO .2bE~ 

VADON -247' 
VTDC ¥2378 
WFINE -2:5:56 
XCNT -7.'2FB 
/10000.2?~9.03~D 

LOADIT -21114F 
LOHEX -IDF1 
I'1E9AGE -1006 
NAME -'lIES 
NODEL -2644 
NOFLIP -IFBC 
NOMSa -226F 
NOTASC -IE:54 
ODAHSB -2236 
ON~OER -2114 
OPNIOC4 -234B 
PAGE., .""CD 
PERIOD ~ 1II1112E 

PUlCAR ."ees 
PUTLTR -lF72 
PUT8TA -IF46 
ROMSS -22~7 
RECOON 1Z2~99 

RESBUF -2431 
RBO -2:5S:5 
SAVEI' -1080 
SECl'1AX -lFF2 
SETUP cr21C7 
SORRY -2 167 
'!PACE2 ·- IDAF 
STABEC -IFEB 
STOPHS -2286 
9TSECL -2373 
SUCCES ..... 'l6CC 
TEHPI -Z2FA 
TEMf'V :.22FO 
TRASEC -22120 
VERIFY -24:19 
VOUTOK ur2:5C4 
WEOONE -214111 
WFLAG -1082 
veNT -22F9 

Listing 5, 

LOADR -IElb 
LT'1 -1DCII 
l1as -lD8:S 
NEWLNK -2""2 
NOENT -20'. 
NOHl -2621 
NOREC -249C 
NULL ..a",,,~,, 

01( -2672 
OOPS -2t0A 
OUT -IDDD 
PA9S1 ~2622 

PREFIX -IE26 
PUTCHR -2339 
PUTREC "'''''09 
RAR at2101F 
(lEAD '-0""4 
RECOVR x237:1 
RESDSK -'2:50A 
RREC -2~73 

SAVXY -tElS 
!3EC I1SB -2IEF 
9E11JP? -'l IeD 
9P -81l21!1 
SPLIT -""118 
9TCHK -2078 
STOSTA -2:527 
STUFIT -IE~7 
TAB a007F 
TEMP'! -2:?FB 
lOBALI:: - tFF! 
UPDATE -1E0b 
vao -246E 
VRBAD -26FB 
WEIRD "'2010 
WRITe: -0""8 

10 REM KKXXXMXXXXXXXMMMMMMMMXXMMMM.M 
15 REM * DISK TOOL B~SIC PROGR~M * 
20 REM * BV TONY MESSINA ec) 1'82* 
25 REM X •••• MX •• XX •• XX.XMMX.XXMXXMMX 
38 POKE 82,O:REM **LfT M~R TO 0 *** 
35 REM 
48 REM X.X •• MXX.XX.XX.XX.XXXXXXXXM.X 
45 REM * V~RI~BLE/CONSTANT/STRINGS * 
50 REM * INITI~LIZ~TION fOLLOWS * 
55 REM .XXXXM.XXXXXXXXXXXMXXXXXXXXXX 
60 REM * CONSTANTS fOLLOW * 
65 REM * THE fOLLOWING CONSTANTS * 
70 REM * ARE USED TO HAKE THE DSK- * 
75 REM * TOOL LISTING EASIER TO * 
88 REM * RE~D. IT ~LSO PROVIDES A * 
85 REM * CENTRAL LOCATION fOR ISO- * 
'0 REM * LATING ADDRESS POINTERS IN* 
'5 REM * ORDER TO MAKE MODIfICATION* 
100 REM * Of THE PROGRAM EASIER. * 
185 REM * ENTRIES ARE ~LPHABETICAL. * 
110 REM * SEE THE CONSTANTS DESCRIP-* 
115 REM * TION SECTION Of THE DOCU- * 
120 REM * MENTATION fOR DEfINITIONS.* 
125 REM XXXXMXXXXXXXMXMMMMMXX.X.XMXXX 
130 REM 
135 B~CKGND=718:BL~CK=O:BORDER=712:BUf 
HI=71J:BUfLO=712:BUfPTR=126:C~SBUf=102 
I:C~SPTR=C~SBUf+BUfPTR 
148 CHAR=78':CHNGBY=772':CKLIH=475:CKR 
OLH=5'O:CKROLP=559:CLIOC4='92J:CNTIN=8 
'58:D~UKl=778:D~UK2=77' 
145 DBYHI=777:DBYLO=776:DCOMM=770:DECH 
EK=1360:DUNIT=76':ENTLNK=8189:ERRfLG=7 
550:ERTRAP=625:fILNUH=7556 
150 fINUHB=817':GREEN=214:GSEC=82:HEKD 
EC=1270:HILO=515:MESAGE=7430:HNLNK=81' 
4:PCH~NGE=1085:PDIR=1420 
155 PHELP=11'9:PLUSMIN=865:PMOD=1645:P 
PRINT=15JO:PRECOUER=1'39:PROCINP=745:P 
SEC=87:PSET=2939:PTRACE=17'5:PWRITE='5 
o 
160 RECOUR='077:RED=64:REDIR=7823:SCRO 
LL=660:SETDSK=400:SETSCRN=705:START=74 
20:TOPSEC=7555:TRASEC=8224 
165 TURQ=186:WFL~G=7554:WHITE=10:VELLO 
W=26 
170 REM 
175 REM XMXMXMXXXXXXMXXXXMMX.MMXX.MXK 
180 REM * VARIABLES fOLLOW * 
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185 REM * THE fOLLOWING ARE VARIA- * 
1'0 REM * BLES SET TO THEIR DEfAULT * 
1'5 REM * VALUES INDICATED DURING * 
290 REM * PROGRAM INITIALIZATION.SEE* 
205 REM * VARIABLE DESCRIPTION SEC- * 
210 REM * TION Of DOCUMENTATION fOR * 
215 REM * LIST Of ALL VARIABLES AND * 
220 REM * THEIR PURPOSE. * 
225 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXK 
230 REM 
235 DRIUE=l:HELP=l:SECHI=O:SECLOW=I:sE 
CNUM=l 
248 REM 
245 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXX 
259 REM * STRING INIT fOLLOWS • 
255 REM. SEE STRING DESCRIPTION * 
269 REM * SECTION Of DOCUMENTATION • 
265 REM * fOR DESCRIPTION AND USES * 
270 REM * Of THE FOLLOWING STRINGS .• 
275 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXX 
280 REM 
285 DIM AS(49),ANS(I),HEHREPSC4),HEHTA 
BS(6) 
2'0 HEKTABS=1012345678'ABCDEf" 
2'5 REM 
380 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXX 
385 REM * VARIABLE/CONSTANT/STRING * 
310 REM * INITIALIZATION END * 
3IS REM xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
320 REM 
325 TRAP ERTRAP 
3:i8 GOSUB SETDSK 
3~S X=USRCCLIOC4):REM CLR IOCB 4 
34e GOTO PHELP 
345 REM 
358 REM XXXXXXXXXXXXXXXXXXXXXXXXKXXXX 
355 REM *COMMON PROGRAM SUBROUTINES * 
360 REM XXXXKXXXXXXXXXXXXXXXXXXXXXXXX 
365 REM 
370 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXX 
375 REM * (.1111).1=11 • 
389 REM * SET UP DISK VECTOR TABLE * 
385 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXX 
3'0 REM 
3'5 REM 
490 POKE DUNIT,DRIVE:REM ** DRIVE U 
405 POKE DCOMM,GSEC:REM ** FOR READ 
410 POKE DAUKl,SECLOW 
415 POKE DAUH2,SECHI 
428 POKE BUFLO,253:REM ** LOW BUf ADR 
(SFD'** 
425 POKE BUFHI,3:REM **HI BUF ADR C$03 
) ** 
439 POKE DBYLO,127:REM ** GET 128 BYTE 
S (1 SECTOR) ** 
435 POKE DBYHI,O:REM ** NO HI ** 
440 RETURN 
445 REM 
450 REM XXXXXXXXXXXMXMXXXXXXXXXMXXXMX 
455 REM * [1)3 •• ;0 * 
460 REM * CK SECNUM LIMITS (I )720 * 
465 REM XXXXMxxxxxxxxxxxxxxxxxxxxxxxx 
470 REM 

~~7~~C~~~U~L~AS):Ih:l~~~~:~~ 
NGE IS (1-720) 
488 RETURN 
485 REM 

":POP :GOTO PROCINP 

4'0 REM XXXXXXXXXXXXXX***X**XX****XX 
4'5 REM * ~ • 
500 REM *BREAK SECNUM TO HI/LO FORHM 
505 REM X*XX*****XXXXXXXXXXXXXX*XXXX 
510 REM 
515 SECHI=INTCsECNUM/256):sECLOW=INT(S 
ECNUM-(SECHI*256»:RETURN 
529 REM 
525 REM XXXXXXXXXXXXXXXXXX*X*XXXXXX 
526 REM • (1):4:11)11:11 * 
539 REM * ROLL SECTOR NUM TO .1 If * 
535 REM * )720 * 
540 REM xxxxxxxxxxxxxxxxxxxxxxxxxxx 
545 REM 
550 If sECNUM)720 THEN SECNUM=l 
555 RETURN 
569 REM 
565 REM xxxxxxxxxxxxxxxxxxxxxxxxxxx 
566 REM * [1)3:IIJlljR * 

570 REM * ROLL SECTOR NUM TO 720 * 
575 REM * < 1 * 
580 REM XXXXXXXXXXXXXXXXXXXXXXXXXXX 
585 REM 
5'0 IF SECNUM<1 THEN sECNUH=720 
5'5 RETURN 
680 REM 
685 REM XXXXXXXXXXXXXXXXXXXXXXXXXXX 
686 REM * 1#1:1.",'. * 
610 REM * GO HERE ON ERROR * 
615 REM XXXXXXXXXXXXXXXXXXXXXXXXXXX 
620 REM 
625 ? II ..... ;(rr·' •• :III ...... : POKE CHAR, BLA 
CK:POKE BACKGND,GREEN:TRAP ERTAAP:GOTO 

PROCINP 
638 REM 
635 REM XXXXXXXXXXXXXXXXXXXXXXXXXXX 
636 REM * MI):mll" * 
640 REM * SCROLL 5 LINES * 
645 REM * FROM THE BOTTOM Of SCRN * 
650 REM XXXXXXXXXXXXXXXXXXXXXXXXXXX 
655 REM 
660 POSITION 0,17:? "EIIII1":POsITION 0 
• .17:RETURN 
665 REM 
670 REM xxxxxxxxxxxxxxxxxxxxxxxxxxx 
671 REM * (.11"11):I:n * 
675 REM * SET SCREEN TO * 
680 REM * DEFAULT COLORS OF GREEN * 
685 REM * BACKGND,WHITE BORD,BLACK* 
6'0 REM * LETTERS. * 
6'5 REM xxxxxxxxxxxxxxxxxxxxxxxxxxx 
700 REM 
785 POKE BORDER,WHITE:POKE CHAR,BLACK: 
POKE BACKGND,GREEN:RETURN 
710 REM 
715 REM xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
720 REM * II:IINI:(;II * 
725 REM * MAIN COMMAND/INPUT PROC- * 
738 REM * ESSING PORTION FOLLOWS X 
735 REM xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
748 REM 

? ". 
";DRIUE:? II 

~~~~~'i:INPUT AS 
:GOTO PHELP 
PPRINT:GOTO P 755 IF 

ROCINP 
760 IF AS="T" THEN GOTO PTRACE 
765 HELP=O 
770 IF AS="+" OR AS="" THEN SECNUM=SEC 
NUM+.1:GOSUB CKROLP:GOTO PLUSMIN 
775 IF AS (1.1) ="_11 THEN sECNUH=SECNUM
I:GOSUB CKROLM:GOTO PLUSMIN 
780 IF AS="'W" THEN GRAPHICS 0: GOSUB PW 
RITE:GOTO PROCINP 
785 IF AS="'C" THEN GRAPHICS O:GOSUB PC 
HANGE:GOTO PROCINP 
7'8 IF AS="'D" THEN GOTO PDIR 
7'5 IF AS="'T" THEN GOTO PTRACE 
808 IF AS="If" THEN GRAPHICS 0: GOSUB SE 
TSCRN:GOTO PMOD 
885 IF AS="R" THEN GOTO PRECOVER 
818 IF AS="'S" THEN GRAPHICS O:GOSUB SE 
TSCRN:GOTO PSET 
815 IF AS (.1.1) ="S" THEN GOSUB HEHDEC 
820 GOSUB CKLIM 
825 REM 
830 REM xxxxxxxxxxxxxxxxxxxxxx~***** 
835 REM * 1#I"5.1i •• :8 • 
848 REM * PROCESS THE (+) C-) OR * 
845 REM * NUMERIC INPUT. PRINT sEC-* 
858 REM * TOR DISPLAY & RTN TO 378 * 
855 REM xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
869 REM 
865 GRAPHICS O:GOSUB SETSCRN:GOSUB HIL 
O:GOSUB DECHEH 
870 POKE DAUHl

t
SECLOW:POKE DAUH2,SECHI 

875 H=USRCSTAR ):REM ** GO DO IT ** 
889 IF PEEKCERRFLG)=U8 THEN? "IDI'H 
liDRIUE;" II 

885 IF PEEK(ERRFLG) THEN ? 1I~~-1~:-II-II--a-~-1~~ 
_Dli):p' i SECNUM; II (S"; HEKREPS; II) ": POKE 

ERRFLG.O:GOTO PROCINP 
886 IF sECNUM=360 THEN? 
91368 (S91 
CASBUF) : ? .~~~~~~ 
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887 IF SECNUN=368 THEN? PEEK(CASBUF+3 
)+PEEK(CASBUF+4)*256:GDTD PRDCINP 
8~O IF SECNUM>360 THEN 
? ". ";5ECNUM;" (S"; 
HE~REP NP 
8'5 ? ;SECNUM;" (S";HE~REP 
S; II) : ; (PEEK nDPSEC) *256) +P 
EEK (CA;;r.z;nr.~_, ... 
'00 ? ;PEEK(FILNUM) 
'95 Go. 
no REM 
'15 REM ~MKMMMKMMKKMKKKK~KMKMMKKMK~M 
no REM * 1:J!I:Ii'iII * 
'25 REM * PRDCESS (WJ CDMMAND TO. ? * 
'30 REM * SECTDR REOUESTED TO. DISK.* 
'35 REM * WRITE DNLY AFTER UERIFY .• * 
'48 REM KMKKKMKKKK~MK~~K~MK~KK~MM~MK 
'45 REM 
'58 PDKE BACKGND.RED:PDKE CHAR.WHITE:P 
DKE BDRDER ... lITE 
'55 X=USR(MESAGE) 
'68 GD5UB SCRDLL:GDSUB HILD:GDSUB DECH 
EX 
'65 ? ~:~~~~"~Ii~JI~I&EIr';SECNUM; 
II (S"; 
'78 ? ;;;:;';~:.i: • ; DRIUE 
'75 ? '; :INPUT 
ANS 
'88 IF ANSO"Y" AND AN$O"N" THEN? ... 
Itt!1:lltj!tIJl •• :I:JI ..... ·: GDTD 1925 
'85 IF AitT="N" THEN ? ·1mll •• ·';fl):lIjtL£1 
":GDTD 1925 
"8 PDKE DCDMM.PSEC:PDKE WFLAG.l 
"5 X=USR (START) 
1080 If PEEK(ERRfLG)=138 THEN ? .~ 

";DRIUE;" ":GDTo. 19 
29 
1885 If PEEK(ERR 
U:Mtl:'IliU "; DRIUE; ii'-niiiimm(jjjwE!li13 
1lj":Go.TD 1928 
1010 If PEEK (ERRFLGl THEN ? "~ - .. 
; PEEK (ERRFLGJ ... -~': GDTD 1929 
1015 ? ·'MiliI").·; SECNUM; "e!I:Jliul:I" 
1020 Po.KE ERRFLG.8:PDKE DCDMM.GSEC:POK 
E HFLAG 8 
1925 PDKE CHAR.BL~CK:POKE BACKGND.GREE 
N 
1030 AN$= .... 
1835 RETURN 
1840 REM 
1845 REM KKKKMKMKKKKKKKKKKKKKKKKKKKMK 
1050 REM * 1!lIJ:t,':MiII * 
1855 REM * PRDCESS (C) CDMMAND TO. * 
1060 REM * CHANGE BYTES Of SECTDR IN* 
1865 REM * CURRENT BUFFER..... * 
1870 REM KKKKKKKKKKKKKMKKKKKKKK~KKMKK 
1875 REM 
1980 REM *** CHANGE BYTES RDUTINE *** 
1885 PDKE BACKGND.YELLDW:PDKE CHAR.BLA 
CK:PDKE BDRDER.WHITE 
18'0 X=USR(MESAGE) 
18'5 GOSUB SCRo.LL 
1188 ? '~UE CURSDR TO. BYTES.CHANGE.H 
IT RETURN" 
1185 INPUT AS 
1110 IF AS=.... DR LEN (A$) (26 THEN ? 'm 
lEG~L INPUT! !PRESS RETURN 
1115 PDKE BACKGNDtYELLDW 
1120 LINBUF=ADR(A~) 

";:GDTD 1135 

1125 H=U5R(CHNGBY LINBUF) 
1139 ? :1 .. x." ... :r·J:m:ttC¥i: ••• :II.llil: •••• Il.J 
1:1.1I:llIiLL • ; 
1135 INPUT A$ 
1140 PDKE BACKGND.GREEN 
1145 RETURN 
1150 REM 
1155 REM KMXKKMKMMMMKKMMKMKKKMKMMKKKK 
1160 REM * lim,-. * 
1165 REM * PRo.CESS (H) CDMMAND BY * 
1170 REM * DISPLAYING THE CDMMANDS * 
1175 REM * AVAILABLE IN DISK-TDDL ... * 
1188 REM MMMMMMMKKMMM~MMMMMMMMMKKMMXM 
1185 REM 
IH 
6 ~~lj:~PjO~KiE~B~A~CKGND.GREEN:? .. 

iii :? 116;11 aDJ 0 

1280 ? U6; "g::READ NEX-" SECTDR":? U6;"e; 
=READ PREUIDUS SEC":? U6;"~CHANGE SEC 

BYTES" 
1285 ? U6;"r;J=DIRECTDRY LIST":? U6;"G!=H 
ELP" 
1210 ? U6;"!:=MODIFY LINKS":? U6;"!:l=PRI 
NT SCREEN" 
1215 ? U6;"r;::RECDUER A FILE":? U6;"m=S 
ET DRIUE .... 
1220 ? U6;''D=TRACE fILE CHAIN":? U6;"t!: 
=WRITE A SECT DR" 
1225 ? "~":GDTD PRDCINP 
.1230 REM 
1235 REM KKMKMKKKXMKKKKKKMKKKKKMMKKKM 
.1248 REM * 1:I;J:t,lif.. * 
.1245 REM * HEX DEC Co.NVERSIDN SUBRTN* 
1250 REM * HE~ INPUT FRDM AS IN THE * 
1255 REM * FORM SXX~X. DUTPUT DEC A$* 
1260 REM KKMKKKKMMKKKKMMKKKKKKKMKKMMM 
.1265 REM 
1270 N=9 
1275 FDR 1=2 TO. LEN(A$) 
1280 IF A$ (I. IJ {"8" THEN GDTD 1318 
1285 IF A$(I.I){="'" THEN N=N*16+IJAL(A 
$(I.I)):GDTD 1390 
12'0 IF A$ (I. I) {"A" DR A$ (I. IJ ) "F" THE 
N 1318 
12'5 N=N*16+ASC(A$(I,I))-ASCC"A")+19 
.1308 NEXT I 
1385 A$-STR$(N):RETiR~ 
.1U9 ? • ... :Lilol •••• :I;JC:I[:l;l;!#.,j:; .. : PDP : Go. 
TO. PRDCINP 
1315 REM 
1320 REM KKKKKKMKKMKKKKMKMKKKMKMKMKKM 
1325 REM * ~;qt:\Mr * 
1330 REM *rr-" CDNUERSIDN SUBRTN* 
1335 REM * HI/LD DF NUMBER IN SECLDW* 
1340 REM * & SECHI. HEX o.UTPUT IN * 
1345 REM * HEXREP$ •...............• * 
1350 REM MKMMMMKKMKMKMKMMKMKKKMXMMXKM 
1355 REM 
1360 TSECH=SECHI:SECHI=INT(SECHI/16)+1 
:HEXREP$(I.I)=HEXTABS(SECHI.SECHI) 
1365 SECHI=(TSECH-(SECHI-l)*16)+I:HEHR 
EP$(2.2)=HEHTAB$(SECHI.SECHI):SECHI=TS 
ECH 
1370 TSECL=SECLDW:SECLDN=INTCSECLDW/16 
)+I:HEHREPS(3.3)=HEXTABS(SECLDW.SECLDW 
) 

1375 SECLo.N=(T5ECL-(SECLo.W-1)*16)+1:HE 
HREPS(4.4)=HEHTABS(SECLDW.SECLDW):SECL 
DN=TSECL:RETURN 
1380 REM 
1385 REM MXKKMKKMKKMKKKKMKMMKMMKKKKKK 
13'0 REM * ~ * 
13'5 REM * PRDCESS (D) Co.MMAND TO. * 
1400 REM * DISPLAY FDRMATTED DISK * 
1485 REM * DIRECTDRY/FILE INFD.. * 
1410 REM XKKKKKMMKKMKKKKKKMKMMKKMKMMK 
1415 REM 
1420 PDKE DAUX2 • .1:Po.KE DAUHl.185:REM * 
* SET SECTDR 361 FDR READ 
1425 SECNUM=361 
1430 GRAPHICS O:GDSUB SETSCRN 
1435 ? ~ ftIffiIj !ROO 
T4~=USR(~EDIR) 
1445 SECNUN=SECNUM+l 
1450 ? :? II £:Ijj RETURN iI_"'I'.):III + H ... o CONT.~~ 
1455 INPUT'AN$ 
1460 IF ANS="+" AND SECNUM{365 THEN 14 
35 
1465 
1470 
1475 
1480 IF A$= .... THEN GDTD 14'8 
1485 IF A$ (1 1) ="W' DR AS (1.1) -"C" THE 
N ? II •• ':li:(I]:J~:_IJ:ljj:MlliI:It).'('I$L1" : GDT 
0. 1479 
14~0 GDTD PRDCINP+5 
14'5 REM 
1500 REM KKKKMMKKKKMKKKKKKMMKMMMMKKKM 
1505 REM * lii:II:'. * 
1510 REM * PRDCESS (P) CDMMAND TO ? * 
1515 REM * THE SCREEN TO. PRINTER .. * 
1529 REM MKKMMMKKMKXMMMMMMKMKMKMKKKKK 
1525 REM 
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1530 IF (HELP) THEN ? ".,.:I:I:IrJ:I¥I_11J:J¥liiI 1; •• ..,: .. 11.(11$1"' : RETURN 
1535 TRAP 1605:LPRINT :LPRINT 
1540 ? ". II: POKE B PRINTING StRfEN!!! 
ACKGND,TURQ 
1545 SCAMD=PEEK(88)+PEEK(8')*256 
1550 REM **PRINT SCREEN TO PRINTER ** 
1555 FOR X=1 TO l' 
1560 ARPT=1 
1565 FOR Y=SCAND TO SCAND+l' 
1570 AS CARPT , ARPn =CHRS ((ASC (" ") +PEEK 
CY]]) :TEMP=ASC(AS(ARPT,ARPT]] 
1575 IF TEHP}128 THEN TEMP=TEHP-128:AS 
(ARPT,ARPT]=CHRSCTEMP] 
1580 IF ASCARPTtARPn{1I II OR ASCARPT,A 
RPT)}IIZII THEN A~CARPT,ARPT]=II." 
1585 ARPT=ARPT+l:NEXT Y 
15'0 IF AS(20 t 21)=IIDR" THEN GOTO 1608 
15'5 LPRINT A~:SCAMD=SCAND+48:NEXT X 
1600 POKE BACKGND,6REEN:TRAP ERTAAP:AS 
="":GOSUB SETDSK:RETURN 
1685 ? II til: PRINTER OESN'.T RESPOHD!! M 
GOTO 1600 
1610 REM 
1615 REM KKKKKKXKKXKKXKKKKKKKKKKMKMKK 
1620 REM * ~ * 
1625 REM * PROCESS CM) COMMAND TO * 
1618 REM * MODIFY LINKS OF A FILE .. * 
1635 REM KKKKXKXKKMKKMKKKKKKKKKKKKKKK 
1648 REM 
1645 ': 
? :? 
:INPU 
1650 If AS="" THEN GOTO PROCINP 
1655 If AS (1,1) ="S" THEN GOSU8 HEXDEC 
1668 GOSUB CKLIM 
1665 GOSU8 HILO:GOSUB SETDSK:GOSUB DEC 
HEX 
1670 X=USRCENTLNK) 
1675 IF PEEKCERRFL6] THEN GO TO 885 
1680 ? :? "IJ.II~:9l"'; PEEK (FILMUM1 ; II : I3J3 
T SECTOR= "; (PEEK nOPSEC]*256) +PEEK (C 
ASPTR) 

ENTER HEH f LE (DEC OR HEX) 1685 ? :? II 
";:INPUT AS 
16'0 IF AS="" THEN FIL=PEEK(FILNUM):GO 
TO 1705 
16'5 If AS (1,1) ="S" THEN GOSU8 HEXDEC 
1700 FIL=UAL(AS) 
1705 POKE CFILNUM), FIl :? :? "OC).it.:';I! 
~1JIJ:.cm.i.IJ.lli(ltlll; : INPUT AS 

710 If A _II" THEN GOTO PROCINP 
1715 IF AS (1,1) ="S" THEN GOSUB HEXDEC 
1720 If UAL(AS)=O THEN SECNUM=8:GOTO 1 
730 
1725 GOSUB CKLIM 
1730 GOSU8 HILO:POKE (TOPSEC),SECHI:PO 
KE CASPTR,SECLOM 
1735 X=USR(NWLNK) 
1740 ? II tll.:.:"Wijml:lijiGIW':? :? " • ., 
~ "; PEEK (FILNUM) ; II 1:li1:"1i1(l1~ II 

; (PEEK(TOPSEC)*256)+PEEKCCASPTR) 
1745 5ECNUM=PEEKCDAUXl)+PEEKCDAUH2)*25 
6 
1750 ? :? II HRITE . 0 DISK If CHANGES 
[(lm:IJiI'" :? : GOTO PROCINP 
1755 REM 
1760 REM XXKXKKMKKXMMMKMMMXMKXXXKKXKM 
1765 REM * 11I.:[·IIJ. * 
1770 REM * PROCESS (T) COMMAND TO * 
1775 REM * TRACE THE SECTORS OF A * 
1780 REM * FILE fOR fILE INTEGRITY * 
1785 REM XXKXKKKXMMKKKXKXXKKKMXKKKKXK 
17'0 REM 
17'5 If (HELP) THEN GRAPHICS O:HELP=O: 
GOSUB SETSCRH 
1800 ? II HNPUT FILE NUMBER (HEX OR DEC 
) II :? "Ho ~ OR f!J TO ABORT";: INPUT 
AS 
1805 If AS (1,1) ="X" THEN GOTO PROCINP 
1810 If AS (1,1) ="S" THEN GOSUB HEXDEC 
1815 FIN=UAL(AS):STSEC=INTCFIN/8)+161: 
IF STSEC<l61 OR STSEC}168 THEN ? ".~ 
.iit ••• :III:I;I#C:L'W"' : GOTO PROCINP 
1820 RELFI-FIH (INT(FIHI8)*8) 
1825 IDX=CRELFI*16)+CASBUF 
1810 ? .. ~. II SECTOR TRACE 

1835 X=USR(TRASEC,STSEC,IDX,FIN) 
1840 IF PEEK(EARFLG) THEN POKE ERRFLG, 
O:POKE FINUMB,O:? :GOTO PROCINP 
1845 SECLOW=PEEKCCASPTR):SECHI=PEEK(TO 
PSEC) 
1850 IF NOT PEEKCCNTIN] THEN POKE CFI 
NUM8),0:60TO PROCINP 
1855 ? :? liD TO CONTIN ~INT SCRN (RET > TO STOP"' :INPUT ANS 
1860 IF AN!="" THEN POKE CNTIN,O:POKE 
fINUH8,8:GOTO PROCINP 
1865 IF AN$="p ll THEN 60SUB PPRINT:GOTO 

1855 
1810 IF ANSO"+II THEN POKE CNTIN,9:POK 
E FINUMB,0:60TO ERTRAP 
1875 ? II~. " SECTOR TRACE (CONT) 
1880 X=USRCTRASEC) 
1885 GOTO 1840 
18'0 REM 
18'5 REM MKXKKXXXXKMKXKKKKXXKMKMKKKXX 
1'80 REM * 1:I:JJlllliJit:1I * 
1'05 REM *PROCES5 CA) CO""A"~ ~ICH * 
1'10 REM *WILL RECOUER A FILE WHICH * 
1'15 REM *HAS BEEN DELETED * 
1'20 REM MKMKKKMXKKMXMKKKMKXXKXMXKMKK 
1'25 REM 
1'30 IF (HELP) THEN GRAPHICS 8:HELP=8: 
GOSUB SETSCRN 
1'35 ? .. tINPUT FILE NUMBER (HEX OR DEC 
) II,? II .TO I:JJilll'Ji!fI:1 OR gj TO ABORTII ;: INPU 
T AS 
1'48 IF AS (1,1) ="X" THEN GOTO PROCINP 
1'45 If AS (1 ~ 1) ="S" THEN GOSUB HEXDEC 
1'50 FIN=UAL(AS):STSEC=INTCfIN/8)+361: 
IF STSEC{361 OR STSEC}368 THEN? "tEI.iE 
.iiIi.II_:lIljl.lit:L£l" : GOTO PROCINP 
1'55 RELFI=FIN-(INTCFIN/8)*8) 
1'60 IDX=CRELFI*16)+CASBUF 
1'65 ? ,,~. I:JUIIIJit.J.UII 
1'70 POKE RECOUR,1 
1'75 X=USR(TRASEC,STSEC,IDX,FIN) 
1'80 IF PEEK(ERRFLG) THEN POKE ERRFLG, 
O:POKE RECOUR,O:? 
1'85 POKE FINUMB,8:GOTO PROCINP 
1"0 REM 
1"5 REM KKMMXXXXKKMKKKKXKKKXXMMKKXXX 
2800 REM * ~ * 
2005 REM *PROCESS (S) COMMAND WHICH * 
2010 REM *ALLOWS USER TO CHANGE THE * 
2015 REM *WORKING DISK DRIUE NUMBER * 
2020 REM KKMXXKXXMMKXMMXXMMMMMKMXKMXK 
2025 REM 

~:~~ ~ '; ~ 1I\l1l31~lIil{ij.1 =11; DRIUE : 
? 
2040? ". II;:INPU 
T AS 
2045 IF AS="" THEN GOTO PROCINP 
2850 X=UALCAS):IF X{1 OR X}4 THEN? lit 
n:lIl:" •• tl:I(Ij_:II.;I;lit:JLl" : GOTO PROCINP 
2055 DRIUE-X:GOSUB SETDSK:? :GOTO PROC 
INP 

• 

CHECKSUM DATA 
(See pgs. 7~10) 

18 DA~A 512,701,459,54',210,278,518,17 
,,~1(.555,176,887,737,641,650,81~1 
85 DA1A 855,1'1,'5,887,148,236,48,368, 
78~,81,25.'52.556,1'6,4'2,5831 
169 DATA 642.7",'5,804,557,84,166,76, 
445,181,115,152,484,7'1,85,5616 
215 DATA 51,88,558,647,870,",861,',56 
7,100,'8,7'2,188,543,23.5406 
110 DATA 54',551,84,122,5'8,212,'1,'5, 
7'7,540.800,181,564,576,704.6584 
385 DATA 572.105,110,6'8,718,80,820,27 
',751,4'1,~2,5~~,~7,7",256,648' 
460 DATA 7'6,887.101,257,611,18',572,7 
43,'80,552,85,856,88,361,18~,7107 
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538 DATA 424.6!.362.~~.482.68~.188.373 
.3~5,365.~~4.374,111,514.621.5884 
688 DATA 84,357,488,137,36Q,~Q,563,~3, 
366,426,847,58~,367,184,626,532~ 
665 DATA 187.373,668,817,628,661,612,3 
84,86,249,8~,55~,771,812,845,7644 
735 DATA 565,~8,188,784,~IQ,~58,688,'~ 
1,728,677,415,885,~64,~83,284,'862 
810 DATA 26,536,251,",562,823,33','78 
,53',573,186,530,364,685,652,7863 
885 DATA ~78,128.336,18~,'87,762,645,' 
3,563,577,828,1,23,567,107,66~6 
~58 DATA 658,444,'58,166,775,385,533,4 
~2,471,648,84,18~,76,285,310,6474 
1025 DATA 363,200,7~2,27,,7~6,756,788, 
155.505.78,,2~2.867.212,552,36~,7635 
1180 DATA 824.'15,225,436.724,741.1~5, 
~18.166.7'6,283,880,264,673,15,7~75 
1175 DATA ~8~,7~3,2'6,456,~64,185,508, 
512,330,541,25,284,801,45~,361,7584 
1250 DATA 865,'82,7~4,2~7,'~4,837,84,6 
74,584,216,4'3,52,877,2'5,7'3,8837 
1325 DATA 478,315,',7'3,32',7'6,2",53 
6,426,321,1'1.2~2,8Q,,777,722,7885 
1488 DATA '4~,82',7~5,2'8,~64,'1,61,81 
0,26',786,788,811,'45,326,6'8,'412 
1475 DATA '31,587,348,8'1,386,7'7,568, 
815,'54,7~~L302,813,'2,155,821,~0'1 
1550 DATA 1u8,3",488,825,458,851,286, 
244,175,'14,45,,152,2~4,811,881,7521 
1625 DATA 731,'47,811,2'7.'52,17~,583, 
434,715,624,566,467,171,583,587,8651 
1780 DATA 38',455,178,582,l',443,6J3,3 
34,577,125,246,311,80',585,738,6264 
1775 DATA 784,'42,821,385,887,78',738, 
575,23',67',425,775,387,130,348,8656 
1850 DATA 68,764,584,8'8,816,2'1,562,7 
54,308,825,358,230,283,3'8,811,7878 
1'25 DATA 314,7'7,22',727,5,J,236,6'5, 
422,6'6.53~,3~4,23J,5'2,3JJ.828,7682 
2000 DATA 78J,288,18,230.786,28~,784,2 
87,66',172,306,731,5261 

Cross Reference of Disk Tool BASIC program 

VAl'< 

BACI<.I3NO 

BLACK 

BORDER 

BUFHl 

BUFLO 

BUFPTR 

CA51lUF 

CASPTR 

CHAR 

CHNeev 

CK LJP1 

Ctl.ROL M 

CKROLP 

CLIQC4 

CN T tN 

DAU lt 

DAUX 2 

DllYHI 

Oa YLO 

DCOt1t1 

DECHE ~ 

DUNlT 

ENTLNK: 

ERRFLB 

ERTRAP 

LINE NUMBERS 

l~~. 62~. 7"~J 9!50, 1"2~, 108~, 111:J, 114". 
1190, 1!t40, 1600 
IJ~. 62:5, 7"~, IB2~. l"e~ 

130, 71100, '1:111, II1OBO 

13~, .q2~ 

IJ~. 42" 

130 

13~, 886, 887, 182~, 1960 

13:5, 89:5" 168"', 173", 1740, 184:5 

140, 112:5 

14", 820, 1660, 172!5 

1 ~0, 77:1 

14110, :no 

140 , 410, 870, 1420. 1 745 

14:5, 4:5!5 

14~. 430 

145, 4"~, 99", 1020 

14:5, 86:5, 960, 166:5 

14:5. 4"'" 

14::5, 1670 

14 :5 , 680, B8~. 1""". 100:5, 1010, 1020', 
167::5, 1840'. 198" 
14:5, 32:5, b2~. 160", 1870 

FILNUH 

FINUHB 

I3REEN 

I3SEC 

HEX DEC 

HILO 

HEBAI3E 

NWLNK 

PCHANBE 

PDIR 

PHELP 

PLU5MIN 

PHOD 

PPRINT 

PRECOVER 

PROCINP 

PBEC 

PSET 

PTRACE 

PWR ITE 

RECOVR 

REO 

REDIR 

SCROLL 

5ETDSK 

SETSCRN 

START 

TOP5EC 

TRASEC 

TURQ 

WFLAI3 

WHITE 

YELLOW 

DRIVE 

HELP 

SECHI 

5ECLOW 

5ECNUH 

HEXREP. 

HEXTAB. 

LINBUF 

N 

T5ECH 

TSECL 

SCANO 

ARPT 

y 

TEHP 
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14:5, 9""'. 168". 1690. 170:5, 1740 

1:50, 146:5, 18418, 18:511. IB60. 1870. 198::5 

1:511. 62~. 7":5, 102:5, 1140. 1190, 1b0., 

1:50, 40:1, 102e 

1:50, 81:5, 16:.'5:3, 169:5, 171:1, leUD. 1"145 

1:50, 86:5, 90e, 166:5, 1730 

1:10, 173:1 

1:1111, 7B:I 

1:5". 790 

1::5:5, 3"'''. 7:50 

1:5:5, 77gJ, 77:.'5 

10:1, BllllIO 

1:5:5, 7:.'5:1. 166:5 

1:5:.'5, 8t1:.'5 

1::5:5, 47:1, 62:5, 7:.'5:5, 780, 78:5, 88:5, 887, 
8'111', 90:5, 122:5, 131e, 1490, 17~". 180:5 . 
181:5, 1840. 18:.'50, 160,11,1948, 19:5". 198::5, 
2110:1", 2"00 
1:1:1, '1'1111 

1:5:5, 810 

1:5:5, 768, 79:.'5 

1:5:5, 788 

160. 9:58 

161/1, 144111 

160, 33". 1600, 16b:5, 20:.'5:5 

160. 80", 810, 66:5, 143". 179:5, lq~(tI 

160, 87:5, C'f9:,'5 

160. 8'9:5, 168". 1730, 1740, 184::5 

1621. 183:5, 1880, 197:5 

]6~, 1:540 

16:5, 99£1, 10221 

16~, 1"8:5, 111~ 

2::5~, 40", 74:5, BS8, 970, 1""0, 1"05, 
211030, 2111:10 
:23:5, 7:50, 76:1, 1:538, 179:5, 117'::50 

~3!5, 41:5, ~H:5. 870, 1360, 1:'6:1, 17~0. 
IB4:1 
.23~, 41." :51:5, 870, 1370, 137:5, 1730, 
184~ 

23:5, 475, !51~, ~:50, 090, 771lJ, 77:5. 88:5 , 
686, ae7 , 890, 89:5 , 96:5,101:5, 142:5, 
144:5, 1460, 17 2 21, 174:5 
28:5, 475. 74:1. 7:50, 7:5:5, 760, 770, 77:5, 
78". 785. 790, 79~, 800 , 80':5, 810, 81:5, 
110:5, 1110, 1120, 113~. 127:5, 1280,128:5, 
129.,. 147:5, 1480~ 148~. 1:570. 1:57:5,1:580, 
1:590, 1:59~. 1600 , 164:5, 16~0J 16:5:5, 168:5: 
1690, 169:5,1700 • . 170!S, 1718,171:5, 1720. 
1800, 180~. 1810, 181:5. 193:1,1940. 194:5 , 
19~0, 2040, 204:5, 20:10 

28~, 97:5. 980, 98:5, 10~0. 14:5:5, 1460 . 
146:5, 18:5:5. 1860, 186:5, 18701 

28:5, 88:5, 890. 89:5, 96:5, 1360, 136:5, 
1370. 137:1 
'28:5, 2'"'0. 1360, 136:5, 1370, 137~ 

33~ , 87~. 9 ~~, 99!l, 12190, 112:5, :a..AU). 
1~~:5. 1~9~, 1670, 1 73 ~, 183~' . 188 0 , 
19 7~. 20~"", 20~~ 
1120, 112~ 

127~, 1280, 128:5, 1290, 129:5, 1300 

1360, 136:5 

1 370 , 137~ 

1!l6~. 1!l70. 1~8:J 

1:':570 , 1!l7:5 
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I'lL 

FIN 

IITIII!C 

ftl!Ll'1 

IDX 

16"_, 

181:1, 

1111:1, 

182_, 

1112:1, 

17 __ , 

1112_, 

1113:1, 

1112:1, 

183:1, 

17_:1 

1113:1, 19:1_, 1.,:1:1, 197:1 

1.,:1_, 1.,7:1 

19:1:1, 1"6_ 

1'968, 197:1 

• OF YAftIAIILI!II- 82 

10420 

10073 

7420 

1792 

1536 

256 

o 

Disk Tool Memory Map 
(after full y loaded) 

Basic code to Mem. top 
followed by O.S.lhardware area 

Free patch area for modifications 

Dsk Tool ML Code 
Area 

Pg. 7-IC contain DOS 2.0S 
FMS Code & Disk Drive Buffers 

Pg.6 Autorun.sys init. code & IRQ handle 

Pg. 4 & 5 · not used by 
Dsk Tool 

cassette buffer (128 bytes) is used 

not used by Dsk Tool 

Pg. 3 serial bus handler table is used 

Pg. 2 not used by Dsk Tool 

Pg. 1 stack a rea 

$CD and $CE are only Pg . 0 
Locations used 

$FFFF 

$28B4MEMLO 

$2759 

$lCFC 

$0700 

$0600 

047F 

$03FO 

1030C 

$0300 

$0200 

$0100 

o 

Constant Description List 
DSKTOOL.PT2 

ID NAME VAL 

710 
o 
712 
773 

DESCRIPTION 

1 BACKGND 
BLACK 

1 BORDER 

2 [BUFHI 

Background color register address (REGISTER 2) 
Color value for black 
Border color register address (REGISTER 4 ) 
Address of Disk buffer Pointer MSB 

Address of Disk buffer Pointer LSB 

VOL. 1 

BUFLO 
BUFPTR 

772 
126 Value set to 126. Byte 126 of CASBUF contains the LSB of the next sector number 

of the file being examined. 

1 
* 

* 
* 

CASBUF 
CASPTR 

CHAR 
CHNGBY 
CKLlM 
CKROLM 
CKROLP 
CLlOC4 
CNTIN 

3 [DAUXI 

DAUX2 

1021 Pointer to the start of the cassette buffer. 
CASBUF+CASPTR Points to the absolute address in CASBUF of the LSB of the next sector 

709 
7729 
475 
590 
550 
9023 
8958 

778 

number for the current file. 
Character color register address (REGISTER 0) 
Absolute address to beginning of Change Byte ML code . 
Line number to Basic routine. 
Line number to Basic routine. 
Line number to Basic routine. 
Absolute address to ML routine which sets up IOCB4 for ML output of messages etc. 
Absolute address to continue flag. Tells ML code if we are continuing a directory 
dump or sector trace. 
Address to disk AUX value LSB. 

779 Address to disk AUX value MSB. 



VOL. 1 

[DBYHI 4 . 

DBYLO 
DCOMM 

DECHEX 
DUNIT 

'k ENTLNK 
'k ERRFLG 

ERTRAP 
* FILNUM 

* FlNUMB 

GREEN 
GSEC 

HEXDEC 
HILO 

* MESAGE 

'k NWLNK 
PCHANGE 
PDlR 
PHELP 
PLUSMIN 
PMOD 
PPRINT 
PRECOVER 
PROCINP 
PSEC 
PSET 
PTRACE 
PWRlTE 

.;; RECOVR 

RED 
* REDIR 

SCROLL 
SETDSK 
SETSCRN 
START 

;" TOPSEC 

* TRASEC 
TURQ 

.;: WFLAG 

WHITE 
YELLOW 

777 

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 
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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 . l=write 
Value for the color white. 
Value for the color yellow. 

ID EXPLANATIONS 
1 = References hold true for Graphics O. Other modes have different mea nings. If confusion exists, see color register 
ass ignment 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 a read. On a 
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 

lOX 
LlNBUF 
RELFI 
SCAND 
SECHI 
SECLOW 
SECNUM 
STSEC 
TEMP 
TSECH 
TSECL 
X 
Y 

NAME 

A$ 
AN$ 
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. l=Help menu is up. O=Help menu not up . Prevents printing the help screen since it 
is in the wrong graph ics mode for the Print routine. 
Absolute index to start of file entry in CASBUF. 
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 va lue of a converted decimal value. 
Table of hex string values used by the DEC-HEX routine to convert a decimal number string to it' 
hex equivalent. 
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HOME ENERCiY 
CONSUMPTION ANALYSIS 

16K Cassette 32K Disk 

by Joe E. Harb, Jr. 

"Thermowa tts" and "Kilowatts" are ATARI 
BASIC programs which require 16K RAM with cas
sette and 32K RAM with disk. "Thermowatts" 
analyzes year ly, monthly, and daily natural gas and 
electricity consumption and cost for homes wh ich 
use both utilities. "Kilowatts" provides s imilar anal
ysis for all-e lectr ic homes. 

When we moved into o ur present house severa l 
years ago, I p lanned to make a number of energy con
servation modifications to the house. I decided that I 
would like to use my ATARI 800 to d etermine what 
impact those modifications had o n our energy con
sumption and costs. That led to the writing of "Kilo
watts" which I subseq uently rewrote as "Thermo
watts," us ing natural gas data which I still had on 
hand from my p revio us house. Both programs make 
provisions for yea rly and monthly temperature fluc
tuat ions. Statistics generated by both programs can 
be disp layed on the screen o r printed to a lin e print
er. 

Month ly and yearly temperature variations are 
taken into consideration by ana lyzing kilowatt / 
th erm 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 da y. 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 obta ined 
from your local weather bureau (National Ocean ic 
and Atmospheric Administration - NOAA). Our 
loca l NOAA office at Baltimore Washingto n In ter
national Airport kindly provided me with several 
years of monthly degree day information over the 
telephone. 

In a given month, a minimum of 100 coo ling 
degree days is required before the programs will cal
culate cooling degree day consumption fo r that 
month. A minimum of 200 hea ting degree days is 
required for heating degree day analysis. This was 
done because in months when the number of heating 
or coo ling days is below the th resho ld , energy use for 

heating or cooling is so low that the data becomes 
heavily b iased by othe r energy use . This bias makes it 
seem that consumption per degree day is abnormally 
high . To change the thresho ld for coo ling degree 
days, change the value of MINCO in line 100 of 
Kilowatts and 110 of Thermowatts . To change the 
threshold of heating degree days, change the value of 
MINHD o n the same line. 

In order to further minimize distortion by elec
tricity consumption fo r uses o ther than heating and 
coo ling, both programs subtract 400 kilowatts from 
each month's total electricity use before computing 
consumption per degree da y. (This subtraction is not 
performed in computing any other statis tics.) The 
va riable used in the subtract io n 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
rou tine (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 5999-6860 in " Thermo
watts"). 

One DATA line is required for each mo nth of 
data. DATA lines must be numbered in inc rements 
of 1, beginning with Line 1000, i.e., 

1.11 DATA JAI,1',112',2',56.11,ll,2'.88,'84,1 
1111 DATA fEB,1',1426,28,61.44,l2,ll.44,1111,1 
1112 DATA MAR,1',521,ll,51.'8,11,21.ll,521,15 

DATA statements must contain: month (first three 
letters); year (last two digits); number of kilowatts 
used; number of days in billing per iod; cost of elec
tricity (paid on time and including fuel surcharge); 
number of therms; cost of natural gas; heating degree 
days; and cooling d egree days. The number of 
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therms and cost of natural gas arc not used in "Kilo
watts." A ll of the req uired informati o n except heat
ing and cooling degree days can be obtained from 
utility bills. As explained above , the info rmat ion o n 
heating and cooling degree days can be obtained 
from your local NOAA office. 

If you have been look ing fo r a relative ly quick and 
easy way of neatly a ligning columns of figures, par
ticularly those with dec imal fractions, you might 
wa nt to consid er using the technique 1 empl oyed in 
several subroutines of both programs , for example in 
Lines 3170-3 190. It can be d one in four easy steps: 

1. Decide the rightmost column fo r d isplay ing a 
particular set of figures. Then add 1 to that va lue. In 
subroutine 3000, I wanted the last d igit of the va ri 
ab le X to be pr inted in column 1l. I then added 1 to 
that number, for a tota l of 12. If you are a ligning 
figures with decimal fractions, use the column where 
the decimal point is to be printed, and do not add l. 

2. Measure the length of the va ri ab le by convert
ing it to a string and using the LEN func tion. In Line 
3170, LEN(STR$ (l NT(X))) m ea ns calc ulate the 
length (LEN) of the var iab le X afte r converting it to 
an integer (lNT) and then to a st ring (STR$). The 
va riab le must be conve rted to a strin g beca use the 
LEN function can o nl y measure the length of string 
var iab les. For this measurem ent, it is important to 
convert a numeric va riab le to an integer when th e 
variable incl udes a dec imal fraction. Thi s is nec s
sa ry because the ATARI eliminates final ze ros after 
the decimal point. Thus , 3.50 is displayed 3.5. Con
seq ue ntl y, if you wished to align the numbers 3.5 and 
4.27 and if you meas ured the wh o le length of the 
va riable, the columnar alignment of the n UIT1bers 
wo ul d be: 

3 .5 
4 .27 

3 . Pick a variable name for the column where 
printing of the display variable is to begin. (l used 
C L1 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 o ther 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 CU=12-LEN(STR$(lNT(X))). This means that 
the first digit of the variable X will be displayed at 
screen column 12 minus the length o f 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 
pos itio n ed at column CL1,row PEEK(84) . 
PEEK(84) is the mem ory locatio n 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 b e further s implified by performing the who le 
o peration at one time: 

P05ITIOI12-LEI(5TR$(IIT(X»),PEEK(84):?X 

In "Thermowatts," each of the subroutines for the 
menu o ptions does double duty. Each subroutine 
computes either gas or electricity statistics, depend
ing o n what is r eques ted . The software accomplishes 
this by setting the variable T to a "0" or a " 1 " during 
menu selection. A "0" indicates that electricity data 
is to be processed, and a "1" indicates natural gas 
d ata. Each subroutine has statements wh ich check 
the va lue o fT and then select the appropriate data or 
print the proper column head ings. For instance, in 
Lines 3120-3130, if T=O, the variable DD (degree 
days) = CD (cooling degree days ) because electr ic
ity powers air conditioning equipment. If T =l, 
DD=HD (heating degree days) because natural gas 
provides h eat . 

During operatio n of these programs, do not 
d epress the return k ey at any time when responding ' 
to a screen prom pt . Simply type the letter( s) or 
numbers d es ired fo r input. The G ET statement wi ll 
determine which keyes ) you depressed. In o rder to 
access the keyboard , a chann el to the keyboard was 
opened in Line 70. 

Variables used in Kilowatts and Thermowatts. 
A: Used with GET to determine last key depressed 

o n keyboard. 
A 1$: Used o nly in gas and electricity program. 

R epresents variations of the words " therm" or 
" kilowatts" in column headings o n screen or printer. 
Allows o ne subroutine to print headings fo r gas or 
elec trici ty. 

ANET: Used to represent electricty cost (NET) or 
gas cost (GNET) whenever single subroutine must 
calculate either gas o r electricity statistics . 

AYG: Per kilo watt or per therm cost . 
B: Use with A when more than one key input from 

keyboard is required . 
C: U sed with A & B when three-key input 

required from k eyboard. 
C AYG: Average monthly consumptio n of 

kilowatts per degree day. U sed only in subroutine 
6000 of Kilowatts. See exp la natio n under C OAYG. 

CD: Cooling degree days in a given month. 
CDAYG: Average annual consumptio n of 

kilowatts per cooling degree day. Used only in sub
routine 6000 of Kilowatts beca use 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 consumptio n. Consequently, a single va riable 
OOAYG can perform double duty. 

COOlY: 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. 

Cll: (Column 1); Column where printing of spe
cified data begins. Used to right-justify screen 
display. 

Cl2: (Column 2); Used with CLl 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 CLl, Cl2 and Cl3 
when more than three columns cannot be right
justified in some other way. 

COST: Total annual cost of gas or electricity. 
DA YS: 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. 
DDN$: 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 heatingl 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 CDA VG. 

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 "NI A" when printing out results of 
kilowattsltherms 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. 
MIN CD: Minimum number of cooling degree 

days necessary for computing electricity consump
tion per cooling degree day. 

MINHD: Minimum number of 
days necessary for computing 
consumption per degree day. 

heating degree 
gasl electricty 

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 d uring menu 
selection. It is used later in subroutines to identify 
whether gas or electricity data is to be processed. In 
Ki lowatts, 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. 0 

Thermowatts 

19 ? "~":POKE 32,0 
28 ? " T"ERMO~TTS" 
38 ? " GAS & ELECTRICITY" 
.. 9 ? " c:lINc:lIL VSIS PROGRc:lIM"':? 
58 ? " UV .JOE Hc:lIRU":? 
68 ? :? "DURING OPERATION OF THIS PROG 
RAM, DO NOTOEPRESS RETURN KEV c:lIFTER TV 
PING c:lINSWERS TO PROMPTS" 
79 OPEN Ul,",9,"K:":REM OPEN KEVBOARD 
TO GET INPUTS WHEN GET STATEMENT IS US 
ED THROUGHOUT PROGRAM 
89 ? :? "DEPRESS c:lINV KEV TO CONTINUE," 
:GET 'U,A:? "~,, 
199 DIM c:lIl$('J,c:lI2$(6',00N$("',M$(3J,K$ 
(3',KPD$(6),PRNT$(65),R$(3) 
119 MINCD=199:MINHD=299:FCTR=499:REM M 
INCD=MINIMUM COOLING DAVS NECESSc:lIRY FO 
RCOMPUTATION 
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129 REM lIl$ & lI2$ liRE USED TO PRINT Ull 
RIlITIONS OF THE WORDS KWATTS OR THERMS 

SO OME SUBROUTINE CAN BE USED fOR 
ll0 REM ELECTRICITY OR GAS COMPUTlITION 
200 REM CALCULATE: TOT~L MONTHS OF OAT 
A CNR); LOW YElIA OF DATA (LOYR); AND H 
IGH VEAR Of DATA CHIYR) 
210 ItR=O 
220 RE~D M$,Y,UNITS,DAYS,NET,GUNIT5,~M 
ET,HD,Cf) 
230 REM MS=MOMTH, V=VEAP, UNIT5=KItO~ 
TTS USED & GUNITS=Gft5 THERM USED 1M BI 
llING PERIOD 
248 REM DftYS=NR. OF DAVS IN HILtI"G PE 
RIOD 
258 REM NET=COST OF EtECTRICITV WHEN B 
ILL PAID ON TIME, GNET=COST OF GAS PAl 
o ON TIME 
260 REM CALCUtATE IIR. Of MONTHS OF Iltf 
o 1M DATA BASECNR), HIGH VEAR Of DATA( 
HIVR), & tow YEAR OF DATft(LOYR) 
270 tOYR=Y:RESTORE 
280 READ MS,V,UMITS,DAYS,MET,GUMIT5,GN 
ET,HD,CD 
2'0 IF MS="ENO" THEN RESTORE :~OTO 289 
o 
~99 NR=NR+I:HIVR=V 
l10 GOTO 280 
.~8 REM SUBROUTINE TO GET INPUT FOR ME 
NU OPTIONS A, B, f, F; THEN CLEAR INPU 
T QUESTIONS FROM 5CREEN TO ALLOW 
4" REM DISPLAV OF ADDITIONAL DATA 
580 ? "TYPE FIRST THREE LETTERS OF MOM 
TH YOU WftMT.":GET Ul,A:GET Ul,B:GET 
Ul,C 
510 REM NE)(T LINE CONUEAT~ ATASCI UALU 
E5 TVPED OM KEYBOARD TO A STRING 
520 K$=CHR$(A):K$CLENCK$)+l)=CHR$CB):K 
$ClENCK$)+1)=CHR$(C):G05UB 5l0:RfTURN 
5~0 POKE 84,PEEK(84)-2:FOR Z=O TO I:? 
II 

":N£)(T l:REM 3<J SPtlCFS 
540 POKE 84,PEEK(84)-2:RETURN 
1000 O~TlI J~M,7',624,16,26.20,51,l6.18 
,'84,0 
1001 OllT~ FEB,7',602,ll,2S.'8,60,42.40 
,1100,0 
1002 O~TtI MAR,7',Sl6,1',21.6S,55,40.61 
,520,15 
100l O~TtI APR,7',4S4,lO,1'.89,4',lS.29 
,354,4. 
1004 O~TtI MAY,7',527,l2,27.'1,40,:U.55 
,75,72 
1005 O~TtI JUM,7',768,2',l8.46,l3,22.75 
,6,183 
1006 OATA JUl,7',1281,30,55.65,10,'.04 
,2,348 
1007 DATtI AUG,7',6'1,2',36.45,8,8.50,l 
,341 
1008 D~TA 5EP,7',1242,32,51 . 16,12,14.2 
6,22,145 
180' O~T~ OCT,7',571,lO,24.4l,20,20.11 

t Pl0l'02~TA ~ N N NOU,7',686,l2,27.'2,l1,25.67 
,425,1 
1011 DlITA OEC,7',688,31,16 . 75,4',40.03 
,757,0 
1012 O~TlI JlIN,80,61',28,24.45,53,38.88 
,'t62,0 
1013 OllTtI FE8,80,527,32,70.'7,57,45.'8 
,'67,0 
1014 DlITlI MAR,80,570,2't,21.41,50,41.8't 
,723,0 
1015 DlITlI lIPR,80,521,lO,24.64,l',23.85 
,273,0 
1016 DlITlI MAY,80,5'1,32,34.82,22,18.'7 
,74,'7 
1017 OllTlI JUM,80,73',2',37.'8,16,10.4' 

I, ~1280D3 ATA o N M JUl,88,1603,30,'8.70,11,7.43 
,8,415 
101' OllTlI lIU~,88,838,2,,53.52,8,6.66,0 
,43l 
1020 DlITlI SEP,80,1538,32,74.26,15,10.7 
7,20,245 
1021 OllTlI OCT,80,58',lO,lO.45,28,22.84 
,311,17 

1022 D~TlI "OU,80,6'0,l3,30.21,33,27.64 
,620,0 
182l DlIT~ DEC,80,770,ll,33.04,41,34.4' 
,'08,9 
1824 OAT~ JlIM,81,642,28,28.85,58,5l.l7 
,1145,0 
18" D~TA END,"',O,8,O,0,0,O,8 
1'" REM MENU SUBROUTINE 
2800 ? "THIS PRO~RAM lILtOWS THE FOLLOW 
I"~ SELECTIONS:":? 
2819 ? " ~. TOT~L MO .. THLY lI .. D lIUER 
AGE D~ILY KILO~TT USE" 
2920? " B. TOTlIL MONTHLY ~"D ~UER 
~GE DlIILY KILO~TT COST" 
2810 ? " C. TOTlIL A .... UAL KILO~TT 
USE A .. D COST" 
2849 ? " D. PRIM TOUT OF lILL ELECTR 
ICAl. USE DlITA" 
2859 ? " E. TOTlIL MO .. THLV ~ND AUER 
AGE DAILV GlIS THERM USE" 
2869? " F. TOTtlL MO .. THLY AND AUER 
AGE DAILY THERM COST" 
2070 ? " G. TOT~L A .... UlIL THERM USE 

lI .. D COST" 
2880 ? " H. PRINTOUT OF lILL GlIS US 
E DlITA" 
28'9 ? " I. DlIT~ INPUT IIISTRUCTIOII 
S" 
2109 ? " J. EXIT PROGRlIM" 
2119 REM GET IS USED TO DETERMIIIE LETT 
ER TVPED 0 .. KEV BOllRD; lI=ATlISCI UlILUE 
OF LETTER TYPED 
2129 ? "TVPE tETTER OF OPTIO.. YOU WtI .. T 
":GET Ul,lI:? ,,~" 
2110 T=9:If lI=65 THE .. l009:REM T IS FL 
lIG TO TELL L~TER SUBROUTIIIES WHETHER G 
liS OR ELECTRICITV ANlILYSIS REQUESTED 
2140 If A=66 THEil 4080 
2159 If lI=67 THEN 5908 
2169 If lI=68 THEil OPEN "',8 O,"P:":GOT 
o 6080:REM OPEN CHlIN .. EL TO PRI .. TER 
2170 T=I:lf lI=6' THEIt 3000 
2180 If lI=78 THEN 4980 
21'0 If A=71 THEN 5080 
2200 IF lI=72 THEN OPEN "',8,0,"P:":GOT 
o 6000 
2219 IF lI=73 THEN 7909 
2229 If lI=74 THEN POKE 82,2:END 
2'" REM SUBROUTIIIE fOR MEIIU OPTIONS A 
& E 

l890 GOSUB 508 
l810 IF T=O THEN DON$="COOL":lIlS="KWU 
" 

3020 If T=1 THEN DDN$="HEATI:A.lS="THER 
M" 
19l9 ? II 

AUG ";Al$:REM 
l040 ? " 
II USE" 

AUG TOTAL 
15 SPftCES BEFORE lIUG 

TOTAL DAILV ";DON$; 

l050 ? " ";A1$;" ";AlS;" 
EE PER ";DDN$ 
~069 ? "MONTH 
DGREE DAY" 

O~R 

USE USE DAVS 

3070 FOR l=l TO MR 
l889 REAO M$,V,UNITS,OAYS,NET,GUMITS,G 
NET,HD,CD 
l8~9 If MS()K$ THEM l200 
l109 X=UNITS:IF T=1 THEN X=GUNITS 
3110 UP=IMT(1080*X/DAYS)/1880:REM COMP 
UTE UNITS PER DAY AND LIMIT DECIMAL PL 
ACES DISPLAYED 
3120 If T=8 THEM DO=CD:lf CD)MINCD THE 
N lI50 
l1l9 IF T=1 THEM DD=HD:IF HD)MINHD THE 
N fCTR=O:GOTO l150 
3149 If CO(=MINCD OR HD(=MINHD THEN KP 
D$="N/A":GOTO 3178 
3159 KPO=INT(1800*(X-FCTR)/((DD/lO)*Dft 
VS))/1880:KPO$=STRS(KPD):REM COMPUTE U 
NITS PER DEGREE DAY 
3168 REM LINES 3170-31'0 ALIGN liND PRY 
NT SCREEN DISPLAV 
3179 CLl=12-LENCSTR$CIMT(X))):CL2=17-L 
ENCSTR$(INT(UP))):Cl3=27-LENCSTA$(DO)) 
:CL4=32-LEN(STR$(INTCKPD))) 
l180 ? MS;" "'V'" "':POSITION CL.l,PEE 
K(84):? X;:POSltIOM CL2,PEEKC84':? UP; 
:POSITIOIt CLl,PEEK(84):? DD; 
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31'8 POSITION CL4,PEEK(84):? KPO$ 
3200 NEXT Z:RE5TORE 
3210 ? :? "00 YOU WAIIT TO LOOK AT ANOT 
HER MONTH? TVPE Y OR II.": GET IU, A 
3229 IF A=8' THEN G05UB 530:GOSUB 590: 
GOTO 3078 
3230 ? "~":GOTO 2000 
3'" REM SUBROUTIIiE FOR MENU OPTIOIIS B 
& F 

4009 GOSUB 599 
4810 ? "MONTH TOTAL TOTAL UNIT" 
4020 Al$="KWlI ":IF T=l THEN Al$="THER 
M" 
4830 ? 51 ";Al$;" COST COS 
T":REM , SPACES BEFORE U$ 
4840 FOR Z=l TO NR 
4850 READ MS,Y,UNITS,DAYS,IIET,GUNITS,G 
NET,HO,CD 
4860 IF M$()K$ THEil 4110 
4070 X=UIIITS:AIIET=IIET:IF T=1 THEN X=GU 
NITS:AIIET=GIIET 
4980 AUG=INTC18800*CANET/X»/18008:REM 

CALCULATE COST PER UNIT 
48'0 CLl=13-LEIICSTR$CX»:CL2=1'-LENCST 
R$ (JilT CAIIET)' ) 
4180? M$;" ";Y;:POSITION CLl,PEEK(84) 
:? X;" ";:POSITION CL2,PEEK(84):? All 
ET;:POSITION 25,PEEKC84':? AUG 
4110 NEXT Z:RESTORE :? 
4120 ? :? "DO YOU WAIIT TO LOOK AT ANOT 
HER MONTH? TYPE Y OR II.":GET Itl,A 
4130 IF A=8' THEN GOSUB 530:GOSUB 500: 
GOTO 4048 
4140 ? "~":GOTO 2890 . 
4'" REM SUBROUTINE FOR MENU OPTIONS C 
& G 

5080 IF T=O THEN DON$="COOL":Al$="KWilT 
TS" 
5010 IF T=l THEN DON$="HEAT":AJ.$="THER 
MS":FCTR=O 
5929 VR=LOVR 
5930 ? " " ; DON$;" 

AUG ";Al$:RE" 22 SPACES BEFORE 0011$ 
5840 ? "";AJ.$;" OGREE 
PER DGREE":RE" , SPACES BEFORE DGREE 
5950 ? "VEAR USED COST DAVS 0 
AV" 
5060 USE=O:COST=O:DOT=O:DIU=O 
5870 FOR Z=1 TO NR 
5080 READ MS,V,UNITS,OAYS,NET,GUNITS,G 
NET,HD,CD 
59'0 X=UIIITS:AIIET=NET:IF T=1 THEN X=GU 
NITS:ANET=GNET 
5190 IF Y()YR THEN 5150 
5110 IF T=O THEN DD=CO:IF CD(=K1NCO TH 
EN OD=O:GOTO 5140 
5120 IF T=l THEN DD=HO:IF HD(=MINHO TH 
EN OD=O:GOTO 5140 
5130 OOT=ODT+DD:DIU=DIU+X-FCTR 
5140 USE=USE+X:COST=COST+ANET 
5150 NEXT Z:RESTORE 
5160 OOAUG=O:IF 00T)8 THEN OOAUG=INTCI 
080*OIU/DOT)/1900 
5170 CLl=11-lEIICSTR$CUSE»:Cl2=17-LEIlC 
STR$CINTCCOST»):CL3=26-lEIICSTR$CDOT» 
:Cl4=30-LENCSTR$CINTCOOAUG») 
5180? VR+J.'OO;:POSITION CLI,PEEK(84): 
? USE;:POSITION CL2,PEEK(84):? COST; 
51'0 POSITION CL3,PEEK(84):? DDT; :POSI 
TION CL4,PEEK(84):? DOAUG 
5200 YR=YR+l:IF YR(HIYR+l THEN 5969 
5210 ? "DEPRESS ANY KEY TO RETURN TO " 
ENU.":GET IIl,A 
5220 ? "~":GOTO 2800 
5'" REM SUBROUTIIiE FOR MEIIU OPTIONS 0 
& H FOR CLINE PRINTER) 

6900 TIME=8:SET=9:? "TYPE IIUMBER OF LI 
NES PER PAGE TO BE PRINTEO":GET Itl 
,A:GET Itl,B:HL=(CA-48)*10)+CB-48) 
6919 LPRIIiT CHR$(27);CHR$C56):REM OISA 
BLE EPSON PRINTER "EIIO OF PAPER" FUNCT 
ION 
6820 Al$="KWATTS":DONS="COOL":IF T=1 T 
HEN Al$="THER"S":DON$="HEAT":FCTR=9 
6030 ? 114;" T 
OTAl AUG":RE" 26 SPACES BEFORE TOTA 
L 

6040 ? 114;" " ;ODN$;" ";Al$:REM 26 SPACES BEFORE 
DDN$ 

6850 ? 
DEGREE 
6060 ? 
AYS 
6070 
6089 
60'0 

114;" "; AI$;" TOTAL 
PER" : REM , SPACES BEFORE IU$ 

114;"YEAR USED COST 0 
OGR OAY":LPRINT 

TIME=TIME+5:YR=LOYR 
USE=9:COST=0:00T=0:DIU=0 
PRIIT$=" 

":RE" 65 SPACES 
6100 FOR Z=1 TO NR:RE" CALCULATE ANNUA 
L CONSUMPTION AND COST 
6110 READ MS,Y,UNITS,OAYS,IIET,GUNITS,G 
NET,HO,CD 
6120 X=UIIITS:AIIET=IIET:IF T=l THEN X=GU 
NITS:ANET=GNET 
6130 IF Y()VR THEN 6180 
6140 IF T=8 THEN DO=CO:IF CD(=K1NCO TH 
EN OD=O:GOTO 6170 
6150 IF T=1 THEN DO=HO:IF HO(=K1NHO TH 
EN OD=O:GOTO 6170 
6160 OOT=ODT+OD:OIU=DIU+X-FCTR 
6170 USE=USE+X:COST=COST+ANET 
6180 NEXT Z:RESTORE 
61'0 ODAUG=O:IF OOT}O THEN ODAUG=INTCI 
09*OIU/DDTl /100 
6200 PRNT$CI1-LENCSTR$CUSE»,12)=STR$( 
USE) 
6210 PRNT$CI8-LENCSTR$(INTCCOST»),21) 
=STR$ (COST) 
6220 PRNT$C28-LENCSTR$CDDT»,30)=STR$C 
ODT) 
6230 PRNT$(33-LEN(STR$CIIITCDDAUG»),36 
) =S TR$ (DDAUG) 
6249 ? 114jYR+l'00;PRNT$:TIME=TI"E+l 
6259 VR=YR+l:IF YR(HIVR+l THEN 6080 
6260 LPRINT :TI"E=TIME+l 
63" REM CALCULATE AIIO PRINT MONTHLY 
DATA. SUBROUTINE 6410 PRINTS COLUMN 
HEAD INS ON EACH SHEET OF PAPER 
6400 GOSUB 6410:GOTO 6479 
6410 Al$="ICWATT":DON$="COOL":IF T=l TH 
EN Al$="THERM": OON$="HEAT" 
6(20 PRINT 114;" 

5J SPACES BEFORE Al$ 
";Al$:RE" 

6430 PRIIIT 114;"MOIITH DAILY 
Y TOTAL COST ";ODII$;" 
6(40 PRINT 1t4;" ";Al$;" 
$;" MONTHLY PER DEGREE 
":REM , SPACES BEFORE Al$ 

HONTHL 
PER" 

";Al 
DEGREE 

6(50 PRINT 114;" USE USE 
COST ";Al$;" OAYS DAY":TI" 

E=TIME+4:RE" , SPACES BEFORE USE 
6460 RETURN 
6470 R$="JAN":GOSUB 6699 
6480 R$="FEB":GOSUB 6600 
64'0 R$="HAR":GOSUB 6608 
6500 R$="APR":GOSUB 6600 
6510 R$="HAY":GOSII8 6600 
6520 R$="JUN":GOSU8 6690 
6539 R$="JUL":GOSUB 6608 
6540 R$="AUG":GOSU8 6608 
6550 R$="SEP":GOSU8 6600 
6560 R$="OCT":GOSUB 6600 
6570 R$="NOU":GOSU8 6600 
6580 R$="OEC":GOSUB 6608 
65'0 CLOSE 1t4:? "~":GOTO 2800 
6600 FOR Z=l TO NR 
6610 PRNT$=" 

" 6620 READ M$,V,UNITS,OAYS.IIET,GUNITS,G 
NET.HO.CO 
6630 IF M${)R$ THEN 6800 
6649 X=UNITS:AIIET=NET:IF T=1 THEN X=GU 
NITS:ANET=NET 
6650 UP=INT(100*CX/OAVS»/190 
6660 AUG=IIITC1900*(AIiET/X)/1008 
6679 IF T=O THEN OD=CD:IF CD)=MIIICO TH 
EN 6700 
6680 IF T=1 THEN DD=HD:IF HD)=MINHO TH 

. Ell 6700 
66~0 IF CO(HINCO OR HO(HINHO THEN KPD= 
O:GOTO 6719 
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6780 KPO=INTCI880*CX-FCTR)/CCDO/38)*OA 
VS))/1888:KPDS=STRSCKPD) 
6710 PRNTSC6-LENCSTR$CINTCUP))J,8J=STR 
$CUPJ 
6720 PRNT$CI7-LENCSTR$CXJ),16)=STR$CX) 
6730 PRNT$C25-LENCSTR$CINTCANET)'),27) 
=STR$ CANEn 
6740 PRNT$(31-LENCSTR$CINTCAVG))),34J= 
STR$CAUGJ 
6750 PRNT$(41-LENCSTR$CDD)',48J=STR$CD 
OJ 
6760 IF KPD=8 THEN PRNT$C4~,51J="N/A": 
GOTO 6788 
6770 PRNT$(48-LENCSTR$(INTCKPD))',51'= 
STR$CKPD) 
6780 PRINT U4;MS;" ";V;PRNT$ 
67~0 TIME=TINE+l:IF TIHE=HL THEN SET=1 
6800 NEXT Z:RESTORE 
6810 IF SET=9 THEN 6850 
6820 IF R$="DEC" THEN 6860 
6830 ? "INSERT ANOTHER SHEET OF PAPER; 

THEN DEPRESS ANY KEV.":GET Ul,A 
6840 TIME=8:SET=9:GOSUB 6418 
6850 LPRINT :TIME=TIME+l:IF TIME=HL TH 
EN 6820 
6860 RETURN 
6~~~ REM INSTRUCTIONS FOR PREPARING DA 
TA LINES 
7880 ? "I{":LINE=NR+~~~ 
7910 ? "FOR EACH MONTH OF DATA YOU HAU 
E, YOU MUST TVPE ONE DATA LINE.":? 
7820 ? "THE FIRST DATA LINE MUST BE NU 
MBERED 1988" 
7830 ? "AFTER THAT, EACH DATA LINE MUS 
T BE NUMBERED ONE HIGHER THAN THE 

LAST, FOR" 
7049 ? "EXAMPLE 1000 MUST BE FOLLOWED 
BV 1891, 1902, 188l, 1994, ETC.":? 
7050 ? "DEPRESS ANV ICEV WHEN READV FOR 

NEXT INSTRUCTIONS.":GET Ul,A 
7060 ? "REOUIRED FORMAT FOR DATA LINE: 
" 7070? "1080 DATA OCT,82,1350,30,7'.25 
,48,35.28,675,8" 
7080 ? "DATA ITEMS ARE:" 
78'0 ? "I. MONTH; MUST BE 3 LETTERS LO 
NG." 
7100 ? "2. VEAR; MUST BE 2 NUMBERS LON 
G." 
7110 ? "3. NUMBER OF KILOWATTS USED DU 
RING MONTH" 
7120 ? "4. NUMBER OF DAYS IN BILLING P 
ERIOD" 
7130 ? "5. NET COST OF ELECTRICITY IN 
BILLING PERIOD. DO NOT USE '$' BEFOR 
E COST." 
7140 ? "6. NUMBER OF THERMS USED DURIN 
G BILLING PERIOD." 
7150 ? "7. NET GA~ COST DURING BILLING 

PERIOD." 
7160 ? "3. HEATING DEGREE DAVS IN BILL 
INC; PERIOD." 
7170 ? "'. COOLING DEGREE DAVS IN BILL 
ING PERIOD." 
7180 ? "THE LAST LINE OF DATA YOU ENTE 
REO MAS: ";LINE 
71'0 ? "NOW BEGIN TVPING NEW DATA LINE 
S." 

• 
CHECKSUM DATA 

(See pgs. 7~1O) 

18 DATA 2~2,441,842,~,,57~,'07,J70,636 
,836,328,710,J'I,885,'6,502,7~86 
2JO DATA 23J,730,5'1,746,76,528,88,681 
,716,~31,~J8,~53,340,258,J76,85~4 
540 DATA ~",82,,'42,42,328,374,~80,32 
1,722,233,O,882,813,86~,8J4,105~3 
1014 DATA 7'8,78~,~01,836,7'0,786,215, 
48,817,754,52,716,513,1'6,246,8431 
2820 DATA 188,184,413,~26,621,'57,532, 
346,410,660,158,28~,852,856,62,7618 
2170 DATA 43,853,857,152,358,82',785,7 
25,~84,l4,834,67,2~6,576,4~6,8l09 

3880 DATA 52~,843,657,11~,28','54,155, 
6,288,885,643,24',778,316,846,7557 
3230 DATA 308,7'1,727,479,85',221,4'5, 
528,844,558,'76,78','47,58,116,8807 
4130 DATA 841,388,7'7,~65,'60,821,'03, 
227,574,777,508,531,562,736,7',~585 
5120 DATA 10l,217,17',784,160,155,581, 
146,442,48,311,l74,45,,58l,44',4~85 
6030 DATA '0','68,26l,'48,48',781,562, 
124,531,560,758,8',113,222,184,76'l 
6180 DATA 78',71',261,l7',272,537,363, 
456,452,181,173,~4',7'3,58~,58,7171 
6450 DATA ZO,,807,8,~'3,12,27,14,58,57 
,35,11,24,61,'~1,415,1738 
6690 DATA 511,715,547,8'8,256,544,862, 
6Z8 L 652

t
412,421,622,602,l16,831,8853 

675u DA A ~4,687,871,681,181,882,752" 
74,248,8~1,158,81,,716,'46,671,~111 
7820 DATA 176,82',188"'~,227,811,62,1 
68,8~8,846,511,48,,482,58,2'1,738' 
7170 DATA 342,~75,164,1681 

• 
Kilowatts 

to POKE 82,0 
20 ? ,,~, KILOWATTS" 
10 ? " ELECTRICITY" 
49 ? " ANAL YSIS PROGRAM" 
50 ? " BV JOE HARB" 
69 ? ""DURING OPERATION OF THIS PROGR 
AM, DO NOT DEPRESS RETURN KEV AF 
TER TVPING ANSWERS TO PROMPTS." 
79 OPEN Ul,4,0,"K:":REM OPEN KEVBOARD 
TO GET INPUTS LATER IN PROGRAM WHEN G 
ET STATEMENT IS USED 
80 ? :? "DEPRESS ANV KEV TO CONTINUE." 
:GET Ul,A 
'0 DIM DDN$(4),M$C1),K$C1),KPD$C6l,PRN 
T$ (65) , R$ (3) 
108 MINCD=180:KINHD=200:FCTR=488:REM M 
INCD=MINIMUM COOLING DAVS NECESSARV FO 
RCOMPUTATION 
118 REM MINHD=KINIMUM HEATING DEGREE 0 
AVS NECESSARV 
128 REM FCTR=NR. OF KILOWATTS TO BE SU 
BTRACTED FROM MONTHLV KILOWATT USE WHE 
N COMPUTING DEGREE DAVS. 
118 REM SUBTRACTING FCTR REDUCES EXTEN 
T TO WHICH OTHER HOUSEHOLD ELECTRICITV 

USE BIASES HEATING AND COOLING STATS 
288 REM CALCULATE: TOTAL MONTHS Of OAT 
A (NR); LOW VEAR OF DATA CLOVRl; AND H 
IGH YEAR OF DATA (HIYR) 
218 NR=8 
228 READ M$,V,UNITS,DAVS,NET,HD,CD 
230 REM M$=MONTH, V=VEAR, UNITS=KILOMA 
TTS USED USED IN BILLING PERIOD 
240 REM DAVS=NR. OF DAVS IN BILLING PE 
RIOD 
258 REM NET=COST OF ELECTRICITV WHEN B 
ILL PAID ON TIME,DD=DEGREE DAYS DURING 

BILLING MONTH 
268 REM HD=HEATING DEGREE DAYS 
270 REM CO=COOLING DEGREE DAYS 
289 LOVR=V:RESTORE 
2~0 READ M$,V,UNITS,DAYS,NET,HD,CD 
l09 IF M$="END" THEN RESTORE :GOTO 280 
o 
310 NR=NR+l:HIYR=Y 
320 GOTO 2~0 
4~8 REM SUBROUTINE TO GET INPUT FOR ME 
NU OPTIONS A & B; THEN CLEAR INPUT QUE 
5TI0N5 FROM SCREEN TO ALLOW DISPLAY 
4'~ REM OF ADDITIONAL DATA 
500 ? "'HYPE FIRST THREE LETTERS OF MO 
NTH YOU HANT.":GET Ul,A:GET Ul,B:GET 
Ul,C 

510 REM NEXT LINE CONVERTS ATASCI VALU 
ES TYPED ON KEYBOARD TO A STRING 
528 KS=CHR$CA):K$CLENCK$)+lJ=CHR$(B):K 
$CLENCK$'+l'=CHR$CC) :GOSUB 5l8:RETURN 
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530 POKE 84,PEEK(84)-2:fOR Z=O TO I:? 
" 

":NE)(T Z:REH 3' SPACES 
540 POKE 84 PEEK(84)-2:RETURN 
1000 REM ,,,,Jh: •• r·n:·"'I·lii4:Ii!l:."W!1I.ai4:I#4 
18" D~TA END,"',O,8,O,O,O 
1'" REM MENU OPTIONS 
2080 ? "~THIij PROGRAM AllOW<j THE FOClO 
WING SELECTIONS:":? 
2810 ? " A. TOTAL MOIHHl Y AND AUER 
AGE DAILY KILOWATT USE" 
2020 ? " B. TOTAL MOIHHL Y AND AUER 
AGE DAILY KILOWATT COST" 
2830 ? " C. TOTAL ANNUAL KIl.OWATT 
IJSE AND COST" 
2040 ? " D. PRINTOUT OF ALL ELEeTR 
ICAl USE DATA" 
2950 ? " E. DATA INPUT INSTRUCTION 
S" 
2060 ? " F. EXIT PROGRAM":? 
2070 '1 "TYPE LETTER Of OPTION YOU WAin 
.":GET Ul,A 
2980 REM GET IS USED TO DETERMINE LETT 
ER TVPED ON KEVBOARD; A=ATASCI UALUE 0 
F LETTER TVPED 
20'0 IF A=65 THEN 3008 
2180 If A=66 THEN 4088 
2110 IF A=67 THEN 5089 
2120 IF A=68 THEN TRAP 2160:0PEN U4,8, 
O,"P:":TRAP 19000:GOTO 6000 
2130 IF A=6' THEN 7989 
2140 IF A=70 THEN POKE 82,2:END 
2150 GOTO 2979 
2160 REM PRINTER ERROR MESSAGE 
2170 CLOSE U4:? "PRINTER Iij NOT ON-LIN 
EI~":TRAP 19009:GOTO 2079 
2'" REM SUBROUTINE fOR MENU OPTION A 
3900 GOSUB 590 
3010 '1 "DO VOU WANT TO INCLUDE INfOR* 
TION ON HEATING(H), COOLINGCC) OR NE 
ITHERCN)?":GET Ul,A:GOSUB 530 
3020 IF A=67 THEN DDNS="COOL":T=O 
3030 IF A=72 THEN DDNS="HEAT":T=1 
3040 IF A=78 THEN ODIIS=" ":T=2:DD=9 
3059 '1 "MONTH TOTAL AUG TOTAL A 
UG KWU" 
3960 '1 " KWlI OAIL Y DGREE P 
ER ";DDN$:REM 8 SPACES BEFORE KWU 
3070 ? " KWU USE DAYS 0 
GREE OAV":REM 14 SPACES BEfORE KWlI 
3980 FOR Z=1 TO NR 
3090 READ M$,Y,UNITS,DAVS,NET,HD,CD 
3190 IF M$()K$ THEN 3200 
3110 UP=INTCI90*UNITS/DAYS)/108:REM CO 
MPUTE UNITS PER DAV AND LIMIT DECIMAL 
PUlCES DISPLAVED 
3110 IF T=Q THEN OD=CO:IF CD)MINCO THE 
N GO TO 3150 
3130 IF T=1 THEN DD=HD:IF HO)MINHD THE 
N GOTO 3150 
3140 IF T=2 OR CO(=MINCD OR HD(=MINHD 
THEN KPDS="N/A":GOTO 3170 
3150 KPD=INTCI09*CUNITS-FCTR)/CCDD/30) 
*DAVS»/I00:KPDS=STRSCKPD):REM COMPUTE 

UNITS PER DEGREE DAY 
3160 REM LINES 3179-31'0 USED TO ALIGN 

AND PRINT SCREEN DISPLAV 
3170 CLl=12-LENCSTR$CINTCUNITS») :CL2= 
17-LENCSTR$(INT(UP») :CL3=26-LENCSTR$( 
DD»:Cl4=32-lENCSTR$CINTCKPD») 
3180? H$;" ";V;:POSITION Cll,PEEK(84) 
:? UNITS;:POSITION Cl2,PEEK(84):? UP;: 
POSITION Cl3,PEEK(84):? DO; 
31'0 POSITION CL4,PEEK(84):? KPD$ 
3200 NEXT Z:RESTORE 
3210 ? :'1 "DO YOU WANT TO LOOK AT ANOT 
HER MONTH? TYPE V OR N.":GET Ul,A 
3220 IF A=8' THEN GOSUB 530:GOSUB 509: 
GOTO 3089 
3230 '1 "~":GOTO 2000 
3'" REM SUBROUTINE FOR MENU OPTION B 
4090 GOSUB 509 
4010 ? "MONTH TOTAL TOTAL UNIT" 
4920 ? " KWU COST COST" 
:REH , SPACES BEFORE KWU 
4839 FOR Z=1 TO NR 
4040 RE~D MS,V,UNITS,DAVS,NET,HO,CO 

4050 If M$()K$ THEN 49'0 
4060 AUG=INTC18000*CNET/UNITS»)/10008: 
REM CALCULATE ~UERAGE DAILV USE 
4870 CLl=13-LENCSTR$CINTCUNITS)):CL2= 
l'-LENCSTR$CINTCNET»)) 
4980? 14$;" ";V;:POSITIOM CL1,PEEK(84) 
:? UNITS;" ";:POSITION CL2,PEEK(84): 
'1 NET;:POSITION 25,PEEK(84):? AUG 
48'0 NEXT Z:RESTORE 
4109 ? :'1 "DO YOU WANT TO LOOK AT ANOT 
HER MONTH? TYPE V OR N.":GET Ul,A 
4110 If A=8, THEN GOSUB 538:GOSUB 598: 
GOTO 4939 
4120 ? "1IIi":GOTO 2000 
4'" REM SUBROUTINE fOR MENU OPTION C 
5900 ? "IIIiOO YOU WANT TO INCLUDE INfORM 
ATION ON HEATING CH) OR COOLING ec)? 
":GET Ul,A:YR=LOYR 
5810 IF A=67 THEN DON$="COOL":T=O 
5020 If A=72 THEN DDN$="HEAT":T=1 
5030 ? " " ; DDN$;" 

AUG KWATT":REH 22 SPACES BEfORE DDN 
$ 
5040 ? "VEAR KWATTS DGREE P 
ER DGREE":REM 10 SPACES BEfORE DGREE 
5950 '1 " USED COST DAYS D 
AV" 
5060 USE=O:COST=O:DDT=O:DIU=O 
5070 fOR Z=l TO NR 
5080 READ H$,V,UNITS,DAYS,NET,HO,CD 
58'0 IF Y()VR THEN 5140 
5100 IF T=8 THEN DD=CO:IF CO(=MINCD TH 
EN DO=9:GOTO 5130 
5110 IF T=1 THEN DD=HD:IF HO(=MINHD TH 
EN DD=O:GOTO 5130 
5120 ODT=ODT+DD:DIU=OIU+UltITS-FCTR 
5130 USE=USE+UNITS:COST=COST+NET 
5140 NEXT Z:RESTORE 
5150 DDAUG=9:If DOT)O THEN DDAUG=INTCI 
OO*DIU/DDTl 1100 
5160 CLl=17-LENCSTR$CINTCCOST»)):r.L2=2 
6-LENeSTRSCINTCDDT»):CL3=30-LENCSTRS( 
INTeDDAUG») 
5170 ? YR+l,OO;" ";USE;" ";:POSITIO 
N CLI,PEEK(84):? COST;:POSITION CL2,PE 
EK(84):? DDT;:POSITION CL3,PEEK(84) 
5180 ? DO AUG 
51'0 VR=YR+l:If YR(HIVR+l THEN 5060 
5200 RESTORE 
5210 ? :? "DEPRESS ANV KEY TO RETURN T 
o MENU.":GET Ul,A 
5220 GOTO 2990 
5'" REM SUBROUTINE fOR MENU OPTION 0 
6090 TIHE=O: SET=O:? "'HVPE NUMBER OF L 
INES PER PAGE TO BE PRINTED.":GET 
Ul,~:GET Ul,B:HL=CCA-48}*10)+(B-48} 
6010 LPRINT CHR$(27);CHR$C56):REM DIS~ 
RLE EPSON "END Of PAPER" FUNCTION 
6020 ? U4;" TOT 
tit AUG TOTAL AUG":REM 2,( SPACES 

BEFORE TOTAt 
6030 '1 U4;" HEtI 
T KWATT COOL KWATT":REM 24 SPAC 
ES BEfORE HEAT 
6940 ? U4;" KwtaTTS TOTAL DGR 

PER DGR PER":REM 8 SPACES 
BEfORE KWATT 
6050 ? U4;"YEAR USED COST DAY 
S DGR DAY DtlVS DGR DAY":LPRINT 
6060 TIME=TIME+5:YR=LOVR 
6070 USE=O:COST=O:CDDIU=O:CDTOT=O:HDDI 
U=O:HOTOT=O:CDAUG=O:HD~UG=O 
6080 REM CDDIU & HDDIU ARE NUMBER OF A 
NNUAL KILOWATTS fOR HEATING & COOLING. 

ONLY MONTHS WITH MORE THAN 100 
60'0 REM COOLING OR 200 HE~TING DEGREE 
DAYS ARE INCLUDED. 580 KWATTS PER MONT 
H SUBTRACTED BY FCTR FOR OTHER ELECT. 
6100 REM CDTOT & HDTOT ARE TOTAL HE~TI 
ItG/COOLING DEGREES PER ANNUM fROM MONT 
HS WITH SUfFICIENT DEGREE DAVS 
6110 PRNT$=" 

":REM 65 SPACES 
6120 FOR Z=1 TO NR:REM CALCULATE ANNUA 
L CONSUMPTION AND COST 
6130 READ H$,Y,UNITS,DAVS,NET,HD,CD 
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6149 If V(}VR THEN 6i89 
6159 If CD}MINCD THEN CDTOT=CDTOT+CD:C 
DDIU=CDDIU+UNITS-fCTR 
6169 If HD}MINHD THEN HDTOT=HDTOT+HD:H 
DDIU=HDDIU+UNITS-fCTR 
6119 USE=USE+UNITS:COST=COST+NET 
6189 NEXT Z:RESTORE 
61'9 If CDTOT}9 THEN CDAUG=INT(19&*CDD 
IU.lCDTOn .1199 
6299 If HDTOT}8 THEN HDAUG=INTC189*HDD 
IU.lHDTOn .1188 
6218 ? a.;YR+l'98;:PRNT$C11-LEN(STR$(U 
SE),18)=STR$CUSE) 
6228 PRNT$C16-LEN(STR$CINTCCOST»),18) 
=STR$CCOSTl 
6239 PRNT$C25-LENCSTR$CHDTOT»,24)=STR 
$(HDTOn 
6249 PRNT$C38-LEN(STA$CINTCHDAUG»)),32 
)=STR$CHDAUG) 
6250 PRNT$C41-LENCSTR$(CDTOT)),48)=STR 
$CCDTon 
6260 PRNT$C45-LENCSTR$(INT(CDAUG»),41 
)=STR$(CDAUG) 
6219 ? U4;PRNT$:TIME=TIME+l 
6289 YR=YR+l:If YR(HIYR+l THEN 6810 
62'0 RESTORE :LPRINT :TIME=TIME+l 
63" REM CALCULATE AND PRINT MONTHLY 
DATA. SUBROUTINE 6418 PRINTS COLUMN 
HEADINGS ON EACH SHEET Of PAPER 
6480 GOSUB 6418:GOTO 6468 
6410 ? a.;" 

KWAT KWAT 
":TIME=TIME+l:REM 
6428 ? a.;"MONTH 

41 & 18 SPACES 
DAILY MNTHLY MNT 

PERil HLY COST HEAT PER COOL 
:TIME=TIME+l 
6438 ? a.;" KNATT 
T PER DGRE OGRE 
":TIME=TIME+l:REM 8 SPACES 
6448 ? a.;" USE 

KWH DAYS DAY 
:LPRINT :TIME=TIME+l:REM 8 
6450 RETURN 
6468 R$="JAN" GOSUB 6689 
6410 R$="fEB" GOSUB 6699 
6480 R$="MAR" GOSUB 6699 
64'0 R$="APR" GOSUB 6698 
6588 R$="MAY" GOSUB 6689 
6510 R$="JUN" GOSUB 6689 
6520 R$="JUL" GOSUB 6699 
6538 R$="AUG" GOSUB 6698 
6548 R$="SEP" GOSUB 6699 
6550 R$="OCT" GOSUB 6688 
6560 R$="NOU" GOSUB 6699 
6510 R$="DEC II GOSUB 6680 

KNATT COS 
OGRE OGRE 
BE4 KNATT 
USE 
OAVS OAYII 
& U SPCS 

6588 CLOSE U4 ? "1Ii":GOTO 2888 
6688 fOR Z=1 TO NR:REM CALCULATE MONTH 
LY CONSUMPTION AND COST 
6610 READ MSLYLUNITS,DAYS,NET,HO,CO 
6628 HAUG=8:~AvG=8 
6630 If M$(}R$ THEN 6828 
6648 ? u4'MS;" ";Y; 
6658 PRNT!=" 

":REM 65 SPACES 
6669 UP=INTC199*CUNITS/DAYS».1180 
6610 PRNT$C6-LENCSTR$(INTCUP)),8)=STR 
$ (uP) 
6680 PRNT$(15-LENCSTR$(UNITS)),14)=STR 
$ CUNITS) 
66'8 PRNT$C22-LENCSTR$(INT(NET))),24)= 
STR$CNETl 
6798 AVG=INTCI080*CNET/UNITS)).11088 
6710 PRNT$(28-LEN(STR$(INJ(AUG)),31)= 
STR$(AVG) 
6120 PRNT$C3'-LENCSTR$(HD)),38)=STR$CH 
D) 
6738 If HO}MINHD THEN HAUG=INT(189*«U 
NITS-fCTR).IHO)).I1888 
6140 If HAVG=8 THEN PRNT$(42,44)="NI'A" 
:GOTO 6168 
6750 PRNT$(43-LENCSTR$(INT(HAVG))),46) 
=STR$(HAVG) 
6768 PRNT$(53-LENCSTR$(CD)),52)=STR$CC 
D) 
6770 IF CD}MINCD THEN CAUG=INTCI08*(CU 
NITS-fCTR)I'CD»).I1888 

6788 If CAUG=O THEN PRNT$C56,58)="N/A" 
:GOTO 6888 
61'0 PRNT$C57-LEN(STR$CINT(CAUG))),68) 
=STR$CCAUG) 
6888 TIME=TIME+l:If TIME=HL THEN SET=l 
6818 ? U4;PRNTS 
6828 NEXT Z:RESTORE 
6838 If SET=8 THEN 6878 
6848 If A$="OEC" THEil 6888 
6858 ? "INSERT ANOTHER SHEET Of PAPER; 

THEil DEPRESS ANY KEY": GET IU, A 
6868 TIME=8:SET=8:GOSUB 6418 
6878 LPRINT :TIME=TIME+l:If TIME=HL TH 
Ell 6840 
6888 RETURN 
6'" REM IIiSTRUCTIONS fOR PREPARIIiG OA 
TA LINES 
7898 LINE=NR+<)" 
7819 ? "lIifOR EACH MONTH Of DATA YOU HA 
VE, YOU MUST TVPE ONE DATA LINE." 
1828 ? .... THE fIRST DATA LINE MUST BE N 
UMBERED 1089." 
7939 ? .... AfTER THAT, EACH OATA LINE MU 
ST BE NUMBERED ONE HIGHER THAN TH 
E LAST." 
1949 ? "fOR EXAMPLE, 1889 MUST BE fOLL 
~WEO BY 1881, 1982, 1893, 1894, ETC. 

1.958 ? " .. DEPRESS ANY KEV WHEN READY fO 
R NEXT INSTRUCTIONS.":GET Ul,A 
7968 ? "IIiTHE fOLLOWING IS THE fORHAT F 
OR A DATA LINE:" 
7978 ? .... 1000 IHHA OCT, 82 ,1350,38, 1'.2 
5,4'5,0" 
7888 ? .... REOUIREO DATA SEOUEIQCE AND fO 
RHAT: " 
19'0 ? "I. MONTH; MUST BE 3 LETTERS LO 
NG II 
1190 ? 112. YEAR; MUST BE 2 NUMBERS LON 
G" 
7110 ? "3. NUMBER Of KILOWATTS USED IN 

MONTH" 
7128 ? 114. NUMBER Of DAYS IN BILLING P 
ERIOO" 
7130 ? "5. NET COST Of ELECTRICITY III 
BILLING PERIOD" 
71 .. 0 ? "6. HEATING DEGREE OAYS IN BILL 
ING PERIOD" 
7158 ? "1. COOLING DEGREE OAYS IN BILL 
ING PERIOD" 
7160 If LINEO", THEN? II .. LAST LINE 0 
f DATA YOU ENTERED WAS: ";LINE 
7170 ? .... NOW BEGIN TYPING NEW DATA LIN 
ES." 
7180 END 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

18 DATA 626,571,316,11,87,658,765,'78, 
462,317,312,34',844,885,'6,7261 
228 DATA 748,581,738,152,156,203,7',76 
',55,604,722,11,4'8,617,849,6585 
520 DATA 258,376,"',5'1,18',73,420,43 
5 728 140,203,330,681,63',495,6467 
2'<)0 6ATA 851,848,852,604,868,824,723, 
27',3'4,487,725,125,171,153,332,8228 
3050 DATA 4'6,276,286,4'7,161,837,185, 
274,2'3,885,611,584,357,351,24',6'42 
3200 DATA 778,316,848,308,4<)1,727,478, 
84,4'4,758,865,148,662,758,783,8482 
4180 DATA 31",83',386,4'5,552,174,156, 
12',7'3,2'4,777,580,764,748,77,6'10 
5110 DATA 101,58,652,183,713,236,823,6 
6',448,51,341,715,4",355,188,6544 
6920 DATA 373,553,248,527,488,71',14', 
890,872,557,326,164,751,18,184,1241 
6170 DATA 658,78<),616,635,828,38',85,5 
36,63,546,626,457,71',248,372,7567 
6410 DATA 18',812,106,2'7,886,"',"2, 
11,33,13,57,56,34,32,23,4389 
6560 DATA 68,"2,414,734,777,465,8'6,3 
52,576,219,625,142,66',2'5,848,8247 
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6720 DATA 127,482,778,321,191,446,77', 
38','5,"5,894,758.'89,19',8'3,7'77 
6879 DATA 166,821,116,359,473,886,5'4, 
6'5,42',247,84,642,143,82,144,6472 
7120 DATA 531,395,47,'8,613,435,276,23 
85 

• 

Snowflake Demo 

19 RE" *** ~NOWFLAKE GENERATOR *** 
29 RE" 
39 RE" BY TOM HUD~ON 
49 REM 
59 REM ~ET UP GRAPHIC~ MODE, COLORS 
69 REM 
79 GRAPHIC~ 8+16:~ETCOLOR 2,O,9:COLOR 
1 
89 RE" 
'9 RE" ~ET UP DEGREES, X AND Y TABLES 
100 REM 
110 DEG :DIM DCI0),XCI9),YCI0] 
120 REM 
110 REM RANDOMIZE SHAPE 
140 REM 
150 FOR 1=1 TO 18:DCI)=9:XCI]=RNOCO]*8 
8:VCI]=RNDCO]*I*4:NEHT I:POKE 77,9 
160 REM 
170 REM ECHO AND ROTATE SHAPE 
180 REM 
1'0 PLOT 160,'6:FOR 1=1 TO 10:DRAWTO 1 
60+CH(I)*CO~CDCI])+YCI)*5INCD(I))),'6+ 
C-HCI)*5INCOCI))+YCI)*C05COCI))) 
298 DCI]=DCI)+60:NEHT I:IF OCl)(368 TH 
EN 1'0 
210 FOR 1=1 TO 19:DCI)=0:NEHT I 
220 PLOT 160,,6:FOR 1=1 TO 18:DRAWTO 1 
69+CHCI)*COSCDCI])-YCI)*~INCDCI]]),'6+ 
C-HCI)*~INCDCI))-YCI)*COSCD(I))) 
230 DCI)=DCI)+69:NEXT I:IF OCl)(360 TH 
EN 220 
240 REM 
250 REM LEAVE IT ON SCREEN A WHILE 
260 REM 
270 FOR DELAV=1 TO 5000:NEXT OELAY: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 stearn 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
I y, 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 J is the 
number. Initially, all A(J)s are set to zero. After a 
sentence is used, A(J)=1. 

To print a sentence, first a number J is chosen as a 
random integer from 1 through 40 (Line 220). If 
A(J)=1 the sentence has been used before and may 
not be chosen again, so another J is chosen (Line 
230). If A(J )=0, SEN$ is set equal to the J th 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(J)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. D 

Explanation of the program. 

Variables Used 
J 
A(J) 

FLAG 

WS 
RS 
PROB 
R 

D 

Sentence number. 
= 0 for available sentence, = 1 if sen
tence has been used. 
Counter for number of times drill 
is performed. 
Wrong score. 
Right score. 
Counter for number of sentences. 
=1 if sentence is typed correctly, 
=0 if sentence is typed incorrectly. 
Counter in delay loop for SOUND. 
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B Value in PEEK(764) for key pressed. 
BB = 1 for" yes" response, =0 for" no" 

response. 
I Counter in loop. 
C, L ASCII value. 
SEN$ Typing sentence. 
OLDB Holding variable for B value. 
K Counter for number of characters 

printed in student's sentence. 
C$ Character for key pressed. 
T$ Student's typed sentence. 
X,X1,Y, Y1,II, 
X2,Y2,X3,Y3 Coordinates for graphics. 

Line Numbers Procedure 
10 Prints title screen and plays music. 
30 Prints instruction screen. 
100 DIMensions variables. 
120 Reads in data for ASCII codes re

180~200 

202 
205 
210 
220~230 

350 

370 

496 

999 

lated to key pressed. 
Initializes variables . 
Draws train. 
Initializes score to be zero. 
Performs the drill for 10 sentences. 
Randomly chooses a sentence; if 
the sentence has been used previ
ously, chooses another one. 
Depending on the J chosen, prints 
the corresponding sentence and 
prints the student's sentence; com
pares sentences. 
If sentence is incorrect, sounds 
"uh-oh" and increments wrong 
score. 
If sentence is correct, train toots 
whistle and blows steam; incre
ments right score. 
Prints running score. 
Short delay for correct sentence, 
longer delay for incorrect sentence. 
A(J)= 1 indicates sentence J has 
been used and will not be available 
to use again. 
Clears text screen and goes to next 
sentence. 
After ten sentences, prints total 
score on full screen and plays 
music. 
Asks the student to "try again?" 
and waits for the student to press 
«y" or ((N." 
If the student pressed "N," ends 
program. 
If the student pressed "Y," incre
ments the number of times the drill 
was performed, If the drill has been 
performed 4 times, rese ts all sen
tences to be ava ilable; branches to 
beginning of drill. 
End. 

Subroutines 
1000~1O60 

1900~2500 

1905 
1910~1930 

2000 
2005 

2010~2400 

2410~2500 

Subroutine reads DATA for assign
ing ASCII code to key pressed for 
use in printing. 
Subroutine prints the sentence and 
accepts student's sentence. 
Prints the sentence. 
Sounds a "beep" to indicate the 
student's turn to type. 
Initializes variables . 
Allows student to input up to 34 
characters. 
Prints each character as the student 
types it. If the student tries to press 
a control or SHIFTed character, 
"*,, is printed. The student presses 
"RETURN" to end the sentence . 
Sets R = 1 if the sentence typed 
matches the given sentence, other
wise R=O, then returns. 
The given 30-stroke typing sen
tences. 
Subrouti.ne draws the train and coal 
car. 
Subroutine prints title screen and 
plays music. 
Subroutine prints instructions and 
waits for student to press "RE
TURN" to continue. 
Subroutine prints score and plays 
music. 

18 GR~PHICS 18:GOSUB 7000 
38 GOSUB 8000 
180 DIM ~(40),L(63),SENSe30),TSe35),CS 
(1) ,NSU) 
120 GOSUB 1000 
180 fOR J=l TO 40:AeJ)=0:NEKT J 
280 fL~G=O 
282 GOSUB 5000 
285 W5=O:RS=O 
210 fOR PROB=l TO 10 
220 J=INT(40*RND(1))+1 
230 If AeJ)=1 THEN 220 
232 If J}30 THEN 248 
234 If J)28 THEN 244 
236 If J}10 THEN 240 
238 ON J GOSUB 4000,4010,4020,4038,484 
0,4050t 4060 L 4070,4088,40'0 
23' GO 0 25:, 
240 JJ=J-I0 
242 ON JJ GOSUB 4100,4110,4120,4130,41 
48 1 4150 1 4160 1 4170,4180,41'0 
243 GOTO 255 
244 JJ=J-20 
245 ON JJ GOSUB 4200,4210,4220,4230,42 
40 1 4250,4260 1 4270,4280,42'0 
246 GO TO 255 
248 JJ=J-30 
250 ON JJ GOSUB 4300,4310,4320,4330,43 
40,4350,4360 1 4370,4380,43'0 
255 If R=l THEN 300 
260 SOUND 0,84,10,14 
264 fOR D=l TO 40:NEKT D 
268 SOUND 0,101 1 10,14 
270 fOR 0=1 TO 40:NEKT D 
275 SOUND 0,0,10,0 
280 W5=WS+l:GOTO 320 
300 GOSUB 3000 
310 RS=RS+l 
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320 PRINT :PRINT RSi" RIGHT",WSi" WRON 
G" 
330 IF R=1 THEN 345 
340 FOR D=1 TO 500:NEXT 0 
345 FOR D=1 TO 500:NEXT D 
359 ~CJ)=1 
355 PRINT :PRINT :PRINT 
360 NEKT PROB 
370 GOSUB ~OOO 
400 GR~PHICS 9 
410 PRINT :PRINT :PRINT 
420 PRINT "DO YOU W~NT TO TRV AGAIN?" 
439 PRINT :PRIIIIT "PRESS 'V' FOR VES" 
449 PRINT " • N' FOR NO" 
450 B=PEEK (764) 
469 IF B=43 THEN BB=I:GOTO 4~0 
478 IF B=35 THEN BB=O:GOTO 4~0 
480 GOTO 459 
4~0 SOUND 0,23,10,8 
4~2 FOR D=l TO 10:NEXT I> 
4~4 SOUND 0,8,18,8 
4~5 POKE 764,255:B=255 
4~6 IF BB=O THEN ", 
580 PRINT "iii" 
510 FLAG=FLAG+l:IF FLAG=3 THEN 188 
538 GOTO 282 
~~, END 
1880 FOR 1=8 TO 63 
1010 READ C:LCI)=C:NEKT I 
1040 DATA 76,74,5~,O,8,75,43,42,7~,O,8 
0,85,8,73,45,61,86,0,67,8,8,66,88,'0,5 
2,0,51,54,0,53,50 
1050 DATA 4',44,32,46,78,0,77,47,0,82, 
0,6,,8~,9,84,87,81,57,9,48,55,0,56,68, 
62,78,72,68,8,8,71,83,65 
1860 RETURN 
1~00 POKE 764,255:B=255 
1'05 PRINT SEN$ 
1'10 SOUND 0,47,10,14 
1'20 FOR D=1 TO 68:NEKT D 
1'30 SOUND 0,0 10,0 
2800 OLDB=-I:T!="":OPEN IIl,4,O,"K:" 
2085 FOR K=1 TO 34 
2810 GET IIl,8:IF B=155 THEN 2400 
2020 IF 8}'6 THEN C$="*":GOTO 2065 
2860 CS=CHR$CB) 
2065 PRINT C$;:T$CLENCT$)+l)=C$ 
2980 NEXT K 
28'0 GO TO 2408 
2180 I=INTCPEEKC5l775)/4):IF (I/2)=INT 
(I/2) THEN 2010 
2118 POKE 764,255:0LI>B=-1 
2120 GO TO 2810 
2400 CLOSE 111 
2410 IF T$=SEN$ THEN R=I:GOTO 2500 
2420 R=8 
2500 RETURN 
3000 FOR 11=1 TO 2 
3810 SOUND 8,50,10,14:S0UND 1,61,18,14 
3025 COLOR 2 
3010 GOSUB 3500 
3040 FOR 0=1 TO 100:NEKT D 
3050 SOUND 0,O,10,O:SOUND 1,0,10,8 
l070 COLOR O:GOSUB 3500 
lO'O NEXT II:RETURN 
3500 PLOT 121,l 
3510 PLOT 125,14:DRAWTO 126,10 
3530 PLOT 124,14:I>RAWTO 125,0 
3550 PLOT 121,14:DRAWTO 123,0 
3578 PLOT 122,II:DRAWTO 121,4 
35'30 RETURN 
4000 SEN$="HE FEELS SHE HAS A SAFE LEA 
SE,":GOTO 1'80 
4010 SEN$="ANDV MUST GlUE MV BAND A HA 
III>,":GOTO 1'100 
4020 5EN$="SHE IS STILL AT THE LAKE 51 
TE,":GOTO 1'00 
4030 SEN$="THERE IS A QUICK QUIZ FOR H 
IM,":GOTO 1'180 
4040 5EN$="JUST SOME OF US HAUE TO DO 
I1.":GOTO 1'100 
4050 5EN$="TWO OF THE GIRLS ARE HERE N 
OW,":GOTO 1'300 
4060 SEN$="JANE STARTS HER TALK AT THR 
EE,":GOTO 1'100 
4070 5EN$="TRY NOT TO LOOK AT YOUR HAN 
DS,":GOTO 1~00 

4080 SEN$="HE DID SEEK AID FOR THE TRU 
CK.":GOTO 1'00 
40~0 SEN$="CHECK THE PAPER FOR ANV MAR 
KS,":GOTO 1')00 
4100 5EN$="IT IS THIS DESK FILE HE SEE 
K5.":GOTO 1'00 
4110 SEN$="HE KNOWS HE MUST KEEP WORKI 
IIG . ":GOTO 1'00 
4120 5EN$="WE WOULD GlUE HIM A GOOD WA 
GE,":GOTO 1'00 
4130 5EN$="8RING ALL BOOKS TO THE TABL 
E5,":GOTO 1')00 
4140 SEN$="I HOPE THAT TAX DOES NOT PA 
S5.":GOTO 1'00 
4150 SEN$="GREG BROUGHT IN A LARGE CHE 
CK.":GOTO 1'100 
4160 SEN$="IT IS UP TO THEM TO WORK HA 
RI>,":GOTO 1'80 
4170 SEN$="PUT A LITTLE MORE EffORT HE 
RE.":GOTO 1'80 
4180 5EN$="HAUE A GOAL; WORK TO REACH 
IT.":GOTO 1'88 
4HO SEN$="ALL GLAD DADS HAD A GLASS J 
AR.":GOTO 1'00 
4200 SEN$="IT IS HOW WE WORK THAT COUN 
TS.":GOTO 1'88 
4210 SEN$="TOM WAS QUICK TO SEND THE B 
OH,":GOTO 1'80 
4220 SEN$="REX WILL HAUE MUCH MORE TO 
DO.":GOTO 1'00 
4230 5EN$="I WILL GO TO TOWN TO GET TH 
EM.":GOTO 1'00 
4240 SEN$="HE CAN LEND A HAND TO THE B 
OV,":GOTO 1'00 
4250 SEN$="I PAID THE MEN FOR THEIR WO 
RK,":GOTO 1'08 
4260 SEN$="THE WORKER SAID HE STRUCK 0 
IL.":GOTO 1'00 
4270 SEN$="SHE SAID WE NEED A NEW CAMP 
ER,":GOTO 1'80 
4280 SEN$="I BOUGHT THE BIG BOX OF BOO 
KS,":GOTO 1'00 
42'10 SEN$="WE SHOULD SET A GOAL FOR TH 
EM.":GOTO 1')00 
4300 SEN$="TRV TO TVPE ALL THE BIG WOR 
DS.":GOTO 1'80 
4310 SEN$="WE MAV QUIT THIS WORK AT FI 
UE.":GOTO 1~00 
4320 SEN$="VOU HAUE TO WORK FOR TWO DA 
VS.":GOTO 1'00 
4330 SEN$="TRV TO GET ONE OR TWO OF TH 
EM,":GOTO 1'00 
4340 SEN$="VOUR BEST MEN WILL HELP DO 
IT.":GOTO 1'00 
4350 SEN$="HAUE THE BOVS DO THE WORK N 
OW.":GOTO 1'00 
4360 SEN$="LET HIM PROUE THE RIGHT THI 
IIG.":GOTO 1'00 
4370 SEN$="THEV SHOULD READ MV GOOD BO 
OK.":GOTO 1~00 
4380 SEN$="SHE CAN DO A BIG JOB THE BE 
S1.":GOTO 1'08 
43'0 SEN$="DAUE MADE A CAGE FOR HIS PE 
TS.":GOTO 1'00 
5000 GRAPHICS 7:COLOR 1 
5905 COLOR 1 
5010 FOR V=20 TO 25 
5920 PLOT 55,V:DRAWTO 88,V 
5040 NEHT V 
5958 FOR V=26 TO 37 
5060 PLOT 69,V:DRAWTO 65,V 
5980 PLOT 81,V:DRAWTO 88,V 
5100 NEXT V 
5118 FOR V=18 TO 58 
5120 PLOT 60,V:DRAWTO 130,Y 
5148 NEHT V 
5150 FOR V=34 TO 37 
5160 PLOT '7,V:DRAWTO 10l,V 
5180 NEXT V 
51'0 PLOT '38,33:DRAWTO 102,33 
5210 PLOT 100,32:PLOT 122,38 
5230 DRAWTO 118,18 
5240 DRAWTO 122,15 
5250 DRAWTO 126,15 
5260 DRAWTO 130,18 
5270 ORAWTO 126,38 
5280 COLOR 2 



VOL. 1 THE A.N.A.L.O.G. COMPENDIUM PAGE 113 

52'0 PLOT 5,,58:DR~WTO 50,58 
5110 fOR X=4' TO l' STEP -1 
5120 PLOT X,40:DR~WTO X,58 
5140 NEKT X 
5150 COLOR 1 
5160 Xl=120:Vl=56 
5170 GOSUB 6000 
5180 X2=80:V2="8 
51"" GOSUB 6500 
51'2 Xl=17:Vl=5':GOSUB 6200 
51'5 Xl=27:Vl=5':GOSUB 6200 
5400 fOR 11=2 TO " 
5410 PLOT 11*18,1' 
5420 DRAWTO 11*10+8,1' 
5410 PLOT 11*18+2,18 
5440 DRAWTO 11*10+7,18 
5450 PLOT 11*18+1,17 
5460 DR~WTO 11*10+7,17 
5470 PLOT 11*10+5,16 
5480 NEKT II 
54'0 RETURN 
6000 PLOT Xl,Vl 
6810 DRAWTO Xl+4,Vl 
6020 ORAWTO Xl+7,Vl+1 
6010 DRAWTO Kl+7,Vl+7 
6040 ORAWTO Xl+4,Yl+10 
6050 DRAWTO Xl,Vl+10 
6060 DRAWTO Xl-1,Vl+7 
6078 DRAWTO Kl-1,Vl+1 
6080 DRAWTO Xl,Vl 
60'8 RETURN 
6200 COLOR 1 
6285 PLOT Kl,Vl 
6210 DRAWTO Xl+4,Vl 
6220 DRAWTO X1+6,Vl+2 
6210 DRAWTO Xl+6,Yl+6 
6240 DRAWTO Xl+4,Vl+3 
6258 DRAWTO Xl,Vl+8 
6268 DRAWTO Kl-2,Vl+6 
6270 DRAWTO Xl-2,Vl+2 
6288 DRAWTO Xl,Vl 
62'8 PLOT Xl+2,Vl+4 
6100 RETURN 
6580 PLOT K2,V2 
6510 DRAWTO K2+6,Y2 
6520 PLOT X2+7,V2+1 
6510 PLOT K2+8,V2+1 
6540 PLOT K2+',V2+2 
6550 PLOT X2+18,V2+1 
6560 PLOT X2+11,Y2+4 
6570 PLOT X2+11,V2+5 
6580 PLOT X2+12,V2+6 
65'8 DRAWTO K2+12,V2+12 
6600 PLOT X2+11,V2+11 
6610 PLOT X2+11,V2+14 
6620 PLOT X2+10,Y2+15 
6610 PLOT K2+',V2+16 
6640 PLOT K2+8,V2+17 
6650 PLOT K2+7,V2+17 
6660 PLOT K2+6,V2+18 
6670 DRAWTO K2,Y2+18 
6680 PLOT K2-1,Y2+17 
66'0 PLOT K2-2,V2+17 
6700 PLOT K2-1,Y2+16 
6710 PLOT K2-4,V2+15 
6720 PLOT K2-5,Y2+14 
6710 PLOT K2-5,V2+11 
6740 PLOT K2-6,V2+12 
6750 DRAWTO X2-6,V2+6 
6760 PLOT K2-5,V2+5 
6770 PLOT K2-5,V2+4 
6780 PLOT K2-4,V2+1 
67'0 PLOT K2-1,Y2+2 
6800 PLOT K2-2,Y2+1 
6810 PLOT K2-1,V2+1 
6820 PLOT K2+1,V2+' 
6830 DRAWTO Kl+2,Vl+5 
6840 RETURN 
7000 POSITION l,l:PRINT U6;"TVPING" 
7020 POSITION 1,5:PRINT U6;"TR~INER" 
7040 SOUND 0,58,10,8 
7060 fOR D=l TO 50:NEKT D 
70'0 SOUND 0,0,10,8 
7100 SOUND 0,50,10,8 
7120 fOR D=l TO 25:NEKT D 
7110 SOUND 0,0,10,8:S0UND 0,50,10,8 
7140 fOR D=1 TO 25:NEKT D 

7150 
7178 
7200 
7210 
7210 
7240 
7260 
7270 
72'0 
?l00 
?l10 
7120 
7140 
?l50 
7160 
?l70 
7410 
7420 
7410 
7440 
7450 
7460 
7470 
7"80 
7"'0 
8888 
8010 
8820 
8010 
8040 
8050 
8860 
N," 

SOUND 0,42,10,8 
fOR D=l TO 58:NEKT D 
SOUND 0,0,10,0 
SOUND 0,42,18,8 
fOR D=l TO 25:NEXT D 
SOUND 8,58,18,6 
fOR D=l TO 25:NEKT D 
SOUND 0,61,18,8 
fOR D=l TO 25:NEKT D 
SOUND 0,0,10,8:S0UND 0,61,10,8 
fOR D=l TO 25:NEXT D 
SOUND 0,56,18,6 
fOR D=l TO 25:NEXT D 
SOUND 8,0,10,8:S0UND 0,56,10,8 
fOR D=l TO 25:NEXT D 
SOUND 0,50,18,8 
fOR D=l TO 58:NEXT D 
SOUND 0,61,18,8 
SOUND 1,127,10,2 
SOUND 2,181,18,2 
fOR D=l TO 100:NEXT D 
SOUND 0,0,10,0 
SOUND 1,0,10,0 
SOUND 2,0,10,8 
RETURN 
GR~PHICS 0 
PRINT :PRINT 
PRINT "VOU WILL SEE A SENTENCE" 
PRINT "ON THE SCREEN," 
PRINT :PRINT "TVPE ~ND ENTER IT," 
PRINT :PRINT "If IT IS CORRECT L " 
PRINT "THE TR~IN WHISTlE WIll uLO 

6065 PRINT :PRINT "If IT IS INCORRECT, 
YOU WILL" 

8066 PRINT "H~UE TIME TO CHECK YOUR TV 
PING," 
6870 PRINT :PRINT "YOU WIll BE SHOWN Y 
OUR SCORE" 
6860 PRINT "AfTER E~CH SENTENCE," 
88'0 PRINT :PRINT "~fTER TEN SENTENCES 
" 6180 PRINT "VOUR fINAL SCORE IS SHOWN, 
" 8120 PRINT :PRINT 
8110 PRINT "PRESS 'RETURN' TO CONTINUE 
" 

8140 B=PEEK(764):If B<>12 THEN 8148 
8145 SOUND 8,21,18,8 
8146 fOR D=1 TO 10:NEKT D 
6147 SOUND 0,0,10,8 
8150 POKE 764,255:B=255 
8160 RETURN 
'080 GRAPHICS 18 
'810 POSITION 2,1 
'820 PRINT U6;"RIGHT",RS 
'810 POSITION 2,5 
'040 PRINT U6;"WRONG",WS 
'870 GOSUB 7048 
'080 RETURN 

• 
CHECKSUM DATA 

(See pgs. 7-10) 
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4370 DATA '5',6'8,818,'89,651,55',484, 
544,580,477,4'7,543,588,576,547,'4'3 
5150 DATA 589,5",551,518,536,352,347, 
352,353,363,656,683,328,485,559,7245 
5350 DATA 657,34,'4',205,'61,382,387,3 
39,2",21,3'8,1',490,1',485,5466 
5489 DATA 740,898,136,6'8,730,735,'75, 
588,712,72',2'8,7'8,651,156,714,'480 
6220 DATA 741,748,747,778,745 L 742,Jlb, 
662,7'8,153,722,66',673,67,,5~3,'6'8 
6560 DATA 528L532L5371'02L7221724L725, 
511,512,519,5~1,6~9,5 ,,5~3,5 7,8~81 
6710 DATA 518,51',517,518,762,685,684, 
688,676,665,663,682,747,817,5'7,'730 
7020 DATA 8'7,341,528,4'6,349,515,45,5 
17,344,524,477,343,51',347,522,6747 
7270 DATA 356,525,54,520 L 354 L 5Z3 L 5',52 
5,353,527,357,528,516,2'u,48~,5'u2 
7470 DATA 4'1,4'3,812,56,58','6',673,4 
4,15',4'4,5'8,861,734,421,423,789' 
8100 DATA 155,5'3,773,186,359,523,4'4, 
713,892,326,221,270,231,395,'61,6825 
'980 DATA 803,801 

• 

Graphics 8 Color Demo 

19 GRAPHICS 8:SETCOLOR 2,9,15:SETCOLOR 
1,0,9:COLOR 1 

29 fOR K=9 TO 200 STEP 2 
38 PLOT K,8:DRAWTO K,10 
40 NEKT K 
50 FOR K=1 TO 201 STEP 2 
60 PLOT K,20:DRAWTO K,30 
70 NEKT K 
89 FOR K=O TO 200 
'9 PLOT K,49:DRAWTO K,59 
109 NEKT K 

CHECKSUM DATA 
(See pgs. 7~1O) 

18 DATA 137,7',108,3'3,'8,297,3",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. 0 

Line 

100~640 
640~830 
840~ 1060 
1070~ 1110 
1120~ 1130 
1140 
L150~ 1230 
1240 

Explanation 

Genera tes maze 
Draws maze interior 
Main program routine 
End of game. 
Draws map of maze 
Draws outline of maze 
Title and options select 
Perspective view data 

100 REM *** MOTORCYCLE HAlE RIOER *** 
110 REM * COPYRIGHT 1'80 C.BACHAND * 
120 REM 
130 REM *** fOR ANALOG MAGAZINE *** 
140 REM 
150 TOP=PEEK(1061 :SHITCH=O 
160 GOSUB 1150:GOSUB 1140 
170 PRINT "it** GENERATING HAZE GRID * 
*" 
180 HC=INTCRNOCZ)*((WIDTH-3'/2))*2+3 
1'0 YC=INTCRNOCO)*(CLENGTH-l)/2))*2+3 
200 EH=HC:EY=YC:XPNT=1516:YPNT=1632 
210 SETCOLOR 1,0,14 
229 COLOR 2:PLOT KC,YC:COLOR 1 
230 LNG=INTCRNO(O)*3)*2+2 
2(0 OIR=INTCRNOCO)*4) 
250 S=COIR=O)-CDIR=I) 
260 T=(DIR=2)-(OIR=3) 
270 FOR 1=2 TO LNG STEP 2 
289 LOCATE XC+S*I,YC+T*I,P 
2'0 IF P AND I=2 THEN POP :GOTO 230 
300 IF P THEN POP :LNG =2:GOTO 250 
310 NEXT I:HC=HC+S*LNG:YC=YC+T*LNG 
320 IF PNTR)PHAX THEN P~H=PNTR:HH=HC: 
HY=YC:MS=S:MT=T 
330 ORAWTO XC,YC:PNTR=PNTR+l 
3(0 SOUND 0,D2-PNTR*8,10,8 
350 POKE HPNT+PNTR,HC 
360 POKE YPNT+PNTR,YC 
370 GOSUB 600:IF P THEN 3'0 
380 SOUND 0,02-PNTR*8,10 , 2:GOTO 230 
3'0 HC=PEEKCXPNT+PNTRl 
400 YC=PEEKCYPNT+PNTRl 
410 PNTR=PNTR-l:GOSUB 600 
420 SOUND 0,02-PNTR*8,10,8 
430 IF P AND PNTR THEN 3'0 
440 POKE 77,Z:SOUND O,02-PNTR*8,10,2 
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450 PLOT XC,YC:lf PHTR THEN 230 
460 COLOR 3:PlOT MH,HY:COLOR 1 
470 M~P=~DR(H~PS):lf l-EXTR~ THEN 530 
480 fOR 1=1 TO 25 
4~0 XC=INTCRND(0}*(WIDTH-4»+3 
500 YC=INTCRNDCO)*(LENGTH-4»+3 
510 Y=CKC+VC)/2:1f INTCY)=V THEN 410 
520 PLOT HC,YC:NEXT I 
530 SOUND O,O,O,O:FOR Y=l TO LENGTH 
540 fOR K=l TO HIDTH:lOC~TE K,Y,P 
550 POKE H~P+V*40+K.P:NEKT K:NEHT Y 
560 S=-M5:T=-MT:HS=e:fOR 1=0 TO 6 
570 READ X:POKE XPNT+I.K:NEXT I:P3=0 
580 VPHT=KPNT+8:POKE VPNT-l,71 
5'9 fOR 1=0 TO t:PCKE YP~I+I,l'-{PEEK( 
XPNT+I)+PEEKCXPNT+I-l»/4:NEKT I:GOTO 
640 
600 LOC~TE XC+2,YC,Pl 
610 LOC~TE XC-2,YC,P2 
620 LOCATE XC,VC+2,P3 
630 LOCATE XC,VC-2,P4 
640 P=Pl AND P2 AND P3 AND P4:RETURH 
650 Pl=0:GR~PHIC5 6:SETCOLOR l,O,14:PO 
KE 752,1: PRINT : PlUtH II .lOOKING "; AS," 
MOVES ";MOUE:MOIJE=MOUE+l 
660 fOR YC=O TO 6:P2=NRCl,VC) 
670 If P2=2 THEN G05US 630 
680 If NOT P2 THEN POP :GOTO 830 
6'0 Kl=Pl:H2=PEEKCXPNT+VC):Pl=X2 
700 IF FEET AND YC THEN If P2=3 AND NR 
Cl,YC- l)=3 THEN PLOT 7',PEEK(VPNT+YC-1 
) :DR~WTO 7',PEEK(VPNT+VC) 
710 fOR XC=O TO 2 STEP 2 
729 If XC THEN Hl=156-Xl:X2=158-H2 
730 KDl=Kl/2:HD2=X2/2 
740 If NR(KC,VC) THEN 760 
750 PLOT Xl,XDl:DR~WTO X2,XD2:PLOT Xl, 
7'-HD1:DRAWTO K2,7'-XD2:GOTO 7'0 
760 PLOT Xl,XDl:DR~WTO Kl,7~-MDl:PLOT 
Ml,XD2:DRAWTO X2,HD2:PLOT Xl,7'-XD2:DR 
(HoITO X2,7'-XD2 
770 IF NR(l,VC+I) THEN DRAWTO K2,HD2 
780 GOTO 890 
7~e P2=NR!1,YC+1):IF P2=0 OR P2=2 THEN 

DRAWTO JoC2,JoCD2 
890 IF FEET THEN IF YC AND NR(KC,YC)=3 

THEN PLOT 7~,PEEK(YPKT+YC) :DRAWTO HI, 
PEEK(,{PHT+VC) 
810 NEXT XC:NEHT VC:IF NOT NRCI,7) TH 
EN If NRCO,6) OR HR(2,6) THEN PLOT 7', 
3~:PLOT 7~,40 
620 RETURN 
8J9 PLOT X2,XD2:DR~WTO 15'-K2,XD2:PLOT 

X2,7'-XD2:DRAWTO 15~-X2,7'-JoCD2:RETURN 
840 SOUND l,25e,2,5N~*4:COlOR I:H~P=AD 
R(M~PS) :IF T<>l THEN 860 
850 fOR XC=-l TO l:FOR VC=O TO 7:MR(XC 
+1,YC)=PEEKCHAP+(MY+YC)*40+MJoC-XC):NEXT 

VC:NEXT XC:A$="SOUTH":GOTO '20 
660 If T<)-l THEN 880 
870 fOR XC=-l TO l:fOR YC=O TO 7:NRCKC 
+l,VC)=PEEK(MAP+CMV-YC)*40+MX+XC) :NEXT 

VC: NEXT XC: AS="NORHI": GO TO '20 
880 IF S<>-1 THEN ~OO 
8~9 fOR XC=-l TO l:FOR VC =O TO 7:NRCKC 
+l,VC'=PEEKCHAP+CMY-KC'*40+MX-VC):NEKT 

YC:NEXT XC:AS="WESY":GOTO ~20 
'00 If S<>l THEN '20 
'19 fOR XC=~1 TO l:fOR VC=O TO 7:NRCXC 
+l,YC)=PEEKCHAP+(MY+XC)*40+HX+YC):NEXT 

VC:NEXT iiC:A$="EAST" 
'29 POKE 54286,O:SWITCH=16-SWITCH:POKE 

106,TOP-SHITCH:GOSUB 650:POKE 54286,6 
4:POKE 77,0 
930 IF 5TICK{O)(13 THEN '30 
'40 IF 5TRIGCO} OR MAPSW=O THEN '80 
'50 If P3)2 THEN SOUND 0,50,12,6:PRIHT 
"IH HHREE LOOKS IS YOUR LIMIT": FOR I= 

1 TO 100:NEI<T I:GOTO '80 
'60 GOSUB 1140:P3=P3+1:SETCOLOR 1,0,14 
:PRIHT "'~CHECJ( MOTORCVClE MelZE HClP U" 
iP3:GO SUB 1129 
'70 fOR 1<=1 TO 10:FOR P=l TO 4:FOR 1=1 

TO 10 :NEXT I:COLOR P:PLOT HX,H"f:NEKT 
P:NEXT X:SQUND O,O , O, O:GOTO 840 
'80 SOUND O,O,O.O:P=STICKCO):IF P=15 0 
R P=5 OR P=6 OR P=, OR P=19 THEN '40 

"0 IF P=14 THEN MX=KX+S:HV=HY+T:50UND 
9,128,6,5NO*6:IF NOT PEEK(HAP~MV*49+ 

HX) THEN MX=HK-S:KV=HY-T:P=O 
1980 IF P=13 THEN MK=MX-S:MY=MV-T:SOUN 
I) 0.120,6,SND*6:IF NOT PEEKCHAP+KV*40 
+HK) THEN MX=MK+S:HV=HV+T:P=O 
1010 If P=7 OR P=11 THEN P1=5:S=-T:T=P 
1 
1920 If P=11 THEN S=-5:T=-T 
1930 IF P=O THEN PRINT "IH· •• CRtlSH! !": f 
OR P=15 TO C STEP -1:S0UND 0,120,12,P: 
FOR 1=1 TO 5:NEKT I:NEKT P:P=0:MS=9 
1049 I=I1t4PHIV*49+Mi{: IF PEEK eIl =2 THEN 
1979 
1950 POKE I,3:IF P THEN 849 
1069 GOTO '49 
1870 PRINT "'H.***** YOU ARE FREE **** 
*":fOR K=l TO 5:FDR V=200 TO 0 STEP -4 
1089 SOUND Z.V,10,X*3:NEXT V:FOR I=1 T 
o 4:PLOT RND(9J*15',O:DRAWTO RND(O)*15 
',7':NEKT I:NEXT K:SOUND Z,Z,Z,Z 
18'0 POKE 106,TOP 
1100 fOR 1=1 TD 109:NEKT I:GOSUB 1140: 
SETCOLOR 1,0,.14: PRINT "IH. *** YOU I RE 
fINAL MAP ***":GOSUB 1120 
1110 POKE 752,O:END 
1120 M~P=tlDRCMAPS):fOR V=3 TO LENGTH-2 
:FOR X=3 TO WII>TIi-2:COLOR PEEK(MAP+V*4 
a+x) 
1130 SOUND O,2'0-V*14-ii,10,6:PLOT X,V: 
NEXT X:NEXT Y:RETURN 
1140 GRAPHICS 3:COLOR l:PLOT 1,1:DRAWT 
o WIDTH,l:DRAWTO WIDTH,LENGTH:DRAWTO 1 
,LENGTH:DRAWTO 1,1:POKE 752,I:RETURN 
1150 GRAPHICS 2:SETCOLOR 1,O,14:PRINT 
U6;" I Mo1:or'"c!lcle \":PRINT U6;" I 
Maze rider' \":PRINT U6:0PEN 1I1,4,O,"K . " 
1160 WIDTH=3':LENGTH=1':DP='6:D2=DP*8 
1170 DIM MAP$(800),A$CS),C$(1),NR(2.7) 
11.80 PRIKT U6:PRINT U6:PRINT U6;" !""' AN 
ALOG 490/808 ~"': PRINT U6;" t"! rr~ t:J1hjJ rn ~:=": PRINT U6 
.11. '0 PRINT litH DO YOU WANT TO LEAVE 
A HHHL";: GET 111, A : IF CHRS (~) ="'i" THEN 

FEET=l 
1200 PRINT "IH 1)0 YOU WANT EXTRA PAS 
SIliGES";:GET Ul,A:IF CHR$(A)="V" THEN E 
IHR(.=1: GOTO 1210 
1210 PRINT "iii. 1>0 YOU WAHT TO USE TH 
E HAP";:GET Ul,A:If CHR$(A'="V" THEN H 
AP5W=1:GOTO 1220 
1229 PRINT "IH DO YOU WrlNT MOI0RCVCL 
E SOUHO";:GET Ul,A:IF CHR$(A'="V" THEN 

SND=l 
1230 RETURN 
1240 DATA 0,28,46,60,68,74,78 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

190 DATA '73,829,80,78~,86,46',43',385 
,494,693,788,6'7,18,368,835,7853 
259 DATA 747,761,56',387,358 ,457 , 828,5 
40,163,271,171,173,51.,336,458,6739 
400 DATA 436,71.2,267,423,6'4,456,100,' 
63,158,'01,122,71',82,430,631,70'6 
550 DATA 867,379,93 , 341,481,828,838, 76 
',77' , '58 ,39.,608,285.382,423,8425 
700 D~TA 88,115,600,785,415,343,948 , 76 
8,733,'93,766,874,601,290,806,8953 
859 O~TA 254,789,244,770,417,4'6,244,3 
17,487,437,509,527,451,885,.'.,7381 
1000 DATA 548,4~,452,784,177,42~,8'6,3 
22,878,15',677,368,241,580,79,6639 
1150 DATA 2'8,82,185,147,"5,426,316,. 
'5,788,240,3'72 

• 
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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 ma y make a 
number of attempts before you succeed. Try to bite 
your opponent as many times as you can before the 
time is up. 

Your score is displayed on the side of each dino
saur a t the start of the game. You receive one point 
each time you bite the other dinosaur. 0 

Line 
Y, YI 
3 
12 
13~16 

80~81 

100~200 

300~315 

1000~1015 

1100~1115 

3500~3595 

3600~3710 

3800 
3900~3905 

391O~3930 

4000~4021 

4500~4531 

4600 
4800~4810 

5000~5990 

Explanation 
Vertical position of dinosaur 1 
Sets GRAPHIC mode and colors 
Sets time and score 
Draws landscape 
Prints text 
Main loop: checks joystick and 
triggers and increments time 
Moves dinosaur figures on screen 
Turns dinosaur number 1 around 
Turns dinosaur number 2 around 
Makes dinosaur 1 open his mouth 
and try to bite the other one 
Makes dinosaur 2 do the same thing 
Prints both players' scores 
Plots cacti 
Plots rocks 
Plots dinosaur 1, fall routine 
Plots dinosaur 2, fall routine 
Erases the dinosaur 
Moves dinosaur away fr<;:m1 defeated 
opponent 
Plots title 

7000~71l0 

8000~8220 

10000~10035 

10040~1l000 

Opening display 
End of game 
Sets up player/ missile graphics 
Reads shape data and stores it in the 
proper arrays 

12000~12900 Data for shapes 

Name Variable 
Time 
Score I 
Score 2 
TT 
X 
X2 
DRI 
DR2 
DFI 

DBI 
DF2 
DB2 
Y, YI 
Y2, Y3 
RT, RET, RTI 
G,H,DD 
C, Z, 
I 

TFI, TF2 
TBI, TB2 
DINFI 
DINF2 
DINBI 
DINB2 
DHR 

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 o ther so they make up one dinosaur 
shape. 0 
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o REM REV 1.0 DINO Bt/TTLE 
1 REM B~ Art V Cestaro III 10,13/81 
3 GRAPHICS 7:CLR :POKE 752,1:POKE 712, 
l'7:POKE 710,24:POKE 798,":POKE 70',1 
'5 
6 GOSUB 3'30 
12 TIHE=5':TIM=0:SCOREl=0:SCORE2=8:COL 
OR 1 
13 V=INT(RNO(0)*35+10):0=1:FOR K=O TO 
158 STEP 2:Vl=INT(15*RNO(0)+V-5*0):PlO 
T K,47:0RAWTO K,V:PLOT K+l,47 
14 ORAWTO K+l,(V+V1)/2:V=Vl:IF V)40 TH 
EN V=V-18:D=2 
15 IF V(20 THEN V=V+18:D=1 
16 NEKT K 
17 GOSUB 3'08:GOSUB 3'18 
38 GOSUB 7000 
75 RET=O:GOSUB 10880:GOSU8 1908:GOSU8 
1100 
80 POK ,1:POKE 656,0:POKE 657,3:? 

': POKE 656,0: POKE 657,28:? II 

56,0:POKE 657,12:? II ""+1",,+1": 
POKE 656,0:POKE 657,27:? II ""+ ... + ":POK 
E 656,O:POKE 657,16:? " I 

82 GOSUB 3698 
180 TT=TT+0.2:IF TT}l THEN TT=O:TIHE=T 
IME-l:IF TIHE{l THEN TIME=5':TIH=TIM-l 
104 IF STICK(0)=7 THEN K=K+2:IF ORl=l 
THEN GOSU8 1009 
105 IF STRIG(O)=O THEN RT=0:GOSU8 3500 
110 IF STICK(1)=7 THEN K2=K2+2:IF DR2= 
2 THEN GOSUB 1110 
111 IF K(55 THEN K=55 
112 IF K)1'5 THEN K=1'5 
115 ON DRI GOSUB 390,395 
129 If STICK(1)=11 THEN K2=K2-2:IF OR2 
=1 THEN GOSU8 1199 
130 IF STICK(O)=11 THEN K=K-2:IF DRl=2 

THEN GOSUB 1919 
132 IF STRIG(l)=O THEN RTl=O:GOSUB 360 
o 
13l IF K2(55 THEN K2=55 
134 IF K2)1'S THEN X2=1'5 
135 ON DR2 GOSUB 310,315 
16' IF TIM{l AND TIME(2 THEN POKE 656, 
2:POKE 657,18:? "O:OO":GOTO 8000 
172 IF TIME(10 THEN POKE 656,2:POKE 65 
7,18:? TIM;":O";TIME:GOTO 180 
175 POKE 656,2:POKE 657,18:? TIH;":";T 
IME;" II 

180 POKE 77,0 
290 GOTO 100 
399 POKE 53248,K:POKE 5324',K-8:RETURN 
l05 POKE 5324',H-8:POKE 53248,H:RETURN 
318 POKE 51259,H2-8:POKE 53251,H2:RETU 
RN 
315 POKE 51251,K2:POKE 53259,K2-8:RETU 
RN 
1890 OR1=2:fOR G=1 TO 4:POKE 081+G,0:N 
EXT G:V=65:Vl=6':Ofl=V+J:081=Vl+J1:fOR 

G=1 TO 18:POKE OBl+G,OIN81(G) 
1895 POKE Dfl+G,DINF1(G) :NEXT G:FOR G= 
l' TO 22:POKE OFl+G,OINFlCG):NEXT G:RE 
TURN 
1810 ORl=l:FOR G=l TO 4:POKE DFl+G,O:N 
EXT G:V=6':Vl=65:Dfl=Y+J:OB1=Vl+Jl:FOR 

G=1 TO 18:POKE DFl+G,DINB2(G) 
1915 POKE OBl+G,DINF2CG):NEXT G:FOR G= 
l' TO 22:POKE D81+G,DINF2(G):NEXT G:RE 
TURN 
1100 DR2=2:fOR G=l TO 4:POKE OB2+G,9:" 
EXT G:V2=65:V3=6':DF2=V2+J2:D82=V1+J1: 
FOR G=l TO 18:POKE DF2+G~DINF2(G) 
1105 POKE OB2+G,DINB2CG) :NEHT G:FOR G= 
l' TO 22:POKE DF2+G,DINF2CG):NEKT G:RE 
TURN 
1110 DR2=1:fOR G=l TO 4:POKE DF2+G,0:N 
EXT G:Y2=6':V3=65:DF2=V2+J2:DB2=Y1+J1: 
FOR G=l TO 18:POKE DF2+G,DINBl(G) 
1115 POKE 082+G,DINFl(G) :NEXT G:FOR G= 
l' TO 22:POKE DB2+G,DINFICG]:NEKT G:RE 
TURN 
3590 ON DRI GOTO 3510,3520 
3510 BB=DBl:GG=35'0:GOTO 3550 
3520 8B=Dfl:GG=3580 
3550 GOSUB GG 

3555 FOR G=50 TO 100:S0UND 0,G,10,15:S 
OUND 9,198-(G-50),10,15:NEXT G:SOUND 0 
,8,0,9 
3560 ON DRI GO TO 3563,3565 
3563 POKE BBtO:FOR G=1 TO 6:POKE BB+G, 
DINF2CG):NEK G:GOTO 35'1 
3565 POKE 8B,9:FOR G=1 TO 6:POKE 88+6, 
DINflCG) :NEXT G:GOTO 35'1 
3570 RETURN 
3580 POKE B8+6,224:fOR G=O TO 5:POKE B 
B+G,DHRCG+l):NEXT G:RETURN 
35'0 POKE 88+6,7:fOR G=O TO 5:POKE 88+ 
G,DHl(G+l):NEXT G:RETURN 
35'1 If RT=1 THEN RETURN 
35'2 If ORl=2 AND OR2=1 AND PEEKC53269 
)=12 THEN GOSU8 4500 
35'3 If ORl=1 AND DR2=2 AND PEEK(S3261 
)=12 THEN G05UB 4590 
35'5 POKE 53278,9:RETURN 
3600 ON DR2 GOTO 3619,3620 
1610 BB=D82:GG=3580:GOTO 3650 
3620 BB=DF2:GG=3S'0 
3659 G05UB GG 
3655 fOR G=50 TO 100:50UND 0,G,10,15:S 
OUND 0,100-(G-50),12,10:NEXT G:SOUND ° 
,0,0,0 
3660 ON DR2 GO TO 3663,3665 
3663 POKE 88,9:FOR G=1 TO 6:POKE B8+G, 
DINflCG) :NEHT G:GOTO 3790 
3665 POKE 88,9:FOR G=1 TO 6:POKE BB+G, 
DINF2(G):NEKT G 
3799 IF RTl=l THEN RETURN 
3701 If OR2=2 AND ORl=1 AND PEEK(53262 
)=3 THEN GOSUB 4099 
3705 IF OR2=1 AND ORl=2 AND PEEKC51263 
)=1 THEN GOSUB 4089 
1710 POKE 53278,9:RETURN 
3809 POKE 656,2:POKE 657,6:? SCORE1;" 

":POKE 656,2:POKE 657,31:? SCORE2'" 
": RETURN ' 
3'89 COLOR 2:FOR J=l TO 4:H=INT(45+RND 
(9)*18):G=RND(0]*145+10:GOSU83'93:NEH 
T J:RETURN 
1'81 ORAWTO G+2,H+5:DRAWTO G+2,H+3:RET 
URN 
3'03 PLOT G,H:DRAWTO G,H+':PlOT G,H+4: 
DRAWTO G-2,H+4:DRAWTO G-2,H+l:PLOT G H 
+5 ' 
3'05 DRAWTO G+2,H+5:DRAWTO G+2 H+3'RET 
URN ' . 
3'10 COLOR l:FOR J=1 TO 1:H=48+RNO(0)* 
19:G=RND(0)*145+10:G05UB 3'11:NEXT J'R 
ETURN . 
~:~1 ORAWTO G+5,H+5:DRAWTO G+1,H+':RET 

3'11 PLOT G,H:DRAWTO G-5,H+5:DRAWTO G+ 
3,H+':DRAWTO G,H:DRAHTO G+4,H+l 
~:~5 DRAWTO G+5,H+5:DRAWTO G+1,H+':RET 

3'30 COLOR 3:FOR G=7' TO 47 STEP -l:Pl 
OT O,G:DRAWTO 15',G:NEHT G:RETURN 
4000 881=DFl:8B2=DBl:GOSUB 4609 
4001 V=75:Yl=74:Dfl=Y+J:OBl=Yl+Jl 
4995 ON DRI GOSUB 4019,4020 
4906 RTl=l:GOSUB 3600:GOTO 4810 
4010 FOR G=l TO ':POKE DBl+G,DlfCG):PO 
KE OFl+G,DL8(G}:SOUND 0,120,8,15-G:NEK 
T G 
4011 POKE DF1+10,DLB(19):POKE Dfl+11,D 
lB(11):FOR G=l TO 6:S0UND 8,120,8,15-G 
:FOR HH=l TO 10:NEKT HH:NEKT G:RETURN 
4020 FOR G=1 TO ':POKE OBl+G,DRBCG):PO 
KE Dfl+G,DRf(G):SOUND C,120,8,15-G:NEK 
T G 
4021 POKE DB1+10,DRB(10) :POKE DB1+11,D 
RB(11):fOR G=l TO 6:S0UND 0,128,8,15-G 
:FOR HH=1 TO 10:NEKT HH:NEXT G:RETURN 
4509 BBl=DF2:BB2=DB2:GOSUB 4690 
4501 Y2=74:V3=75:0f2=V2+J2:DB2=V3+J3 
4505 ON OR2 GOSUB 4520,4530 
4510 RT=l:GOSUB 3500:GOTO 4800 
4520 FOR G=l TO ':POKE DF2+G,DRB(G):PO 
KE D82+G,DRfCG) :SOUND O,l10,8,15-G:NEK 
T G 
4521 POKE DF2+10,DRB(10):POKE Df2+11,D 
R8(11]:fOR G=1 TO 6:S0UNO O,118,8,15-G 
:fOR HH=l TO 10:NEKT HH:NEKT G:RETURN 
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4530 FOR G=l TO ~:POKE D82+G,DL8CG]:PO 
KE DF2+G,DLFCG] :SOUND 0,110,8,15-G:NEX 
T G 
4531 POKE D82+10,DL8CI0]:POKE 082+11,0 
LBC11]:FOR G=l TO 6:S0UND 0,118,8,15-G 
:FOR HH=l TO 10:NEXT HH:NEXT G:RETURN 
4600 FOR G=l TO 22:POKE 881+G,0:POKE 8 
82+G,0:NEXT G:RETURN 
4800 H=INTCRNDCO)*145+50]:ON DR1 GOSU8 

300,305:GOSU8 1100:SCORE1=SCORE1+I0:G 
OSUB 3690:RETURN 
4810 H2=INTCRNOCO]*145+50]:ON OR2 GOSU 
8 310,315:GOSU8 1000:SCORE2=SCORE2+19: 
GOSUB 3800:RETURN 
5000 COLOR l:PlUT 26,5:0R~WTO 26,15:PL 
OT 26,5:DR~WTO 31,6:0R~WTO 31,14:0R~WT 
o 26,15:GOTO 5~~0 
5100 PLOT 36,5:DR~WTO 36,15:PLOT 35,5: 
PLOT 37,5:PLOT 35,15:PLOT 37,15:GOTO 5 
~~O 
5200 PLOT 42,15:DR~WTO 42,5:DR~WTO 46, 
15:DRAWTO 46,5:GOTO 5'~0 
5380 PLOT 50,5:DRAWTO 50,15:DR~WTO 55, 
15:DRAWTO 55,5:DRAWTO 50,5:GOTO 5"0 
5400 PLOT 66,5:DRAWTO 66,15:DRAWTO 71, 
15:DRAWTO 71,5:DRAWTO 66,5:PLOT 66,18: 
DRAWTO 71,10:GOTO 5"0 
5500 PLOT 76,5:DRAWTO 81,5:DRAWTO 81,1 
5:PLOT 76,5:DR~WTO 76,15:PLOT 76,10:0R 
~WTO 81,10:GOTO 5"0 
5600 PLOT 85,5:DR~WTO '1,5:PLOT 88,5:0 
RAWTO 88,15:GOTO 5'~0 
5700 PLOT ~5,5:DR~WTO 101,5:PLOT ,a,5: 
DR~WTO '8,15:GOTO 5"0 
5800 PLOT 106,5:DR~WTO 106,15:0R~WTO 1 
l1,15:GOTO 5"0 
5'00 PLOT 116,5:DRAWTO 116,15:0R~WTO 1 
21,15:PLOT 116,10:DRAWTO 121,18:PLOT 1 
16,5:DRAWTO 121,5:GOTO 5"0 
5~'0 RETURN 
7000 DD=17:0IM TFICDO],T81COO),TF2(OO] 
, T82 (1)0) 
7005 FOR G=l TO DD:TflCG)=0:Tf2CG)=0:T 
B1CG)=0:T82CG)=0:NEXT G 
7810 fOR G=l TO 14:READ C:TflCG)=C:NEX 
T G:fOR G=l TO 13:READ C:TB1(G]=C:NEHT 

G 
7020 fOR G=l TO 13:READ C:T82CG)=C:NEH 
T G:FOR G=l TO 14:READ C:Tf2CG)=C:NEHT 

G 
7025 RET=O:GOSUB 10000 
7030 POKE 784,4':POKE 705,4':fOR G=5 T 
o l':POKE DFl+G,TF1(G-4):NEHT G:fOR G= 
1 TO 13:POKE D81+G,T81(G):NEHT G 
7040 FOR X=220 TO 35 STEP -l:POKE 5324 
8,H-7:POKE 5324',H:SOUND O,H,18,6:fOR 
H=1 TO 3:NEXT H: NEHT X 
7045 fOR G=1 TO 18:POKE Df1+G,O:POKE D 
Bl+G,O:NEHT G 
7051 POKE 704,4':POKE 705,4':FOR G=l T 
o 13:POKE DBl+G,TB2(G]:NEXT G:fOR G=4 
TO 18:POKE Dfl+G,TF2CG-3]:NEXT G 
7060 FOR H=30 TO 210:POKE 5324',H:POKE 

53248,H+7:S0UND 0,H,10,6 
7062 IF X=75 THEN GOSUB 5000 
7063 IF H=85 THEN GOSUB 5100 
7964 IF H='l THEN GOSUB 5200 
7065 IF H=103 THEN GOSUB 5300 
7966 IF H=11' THEN GOSUB 5400 
7067 IF X=130 THEN GOSUB 5500 
7968 IF X=138 THEN GOSUB 5600 
706' IF H=144 THEN GOSUB 5700 
7970 If H=155 THEN GOSUB 5800 
7971 If H=165 THEN GOSUB 5'00 
7975 fOR H=l TO 4:NEHT H:NEHT H 
7980 ? "iii 
":SOUND 0,'0,12,11:S0UND 1,'l,12,12:GO 
SUB 10040 
7085 COLOR O:FOR G=5 TO 10:PLOT 25,G:D 
RAWTO 125,G:PLOT 25,15-CG-5) :DRAWTO 12 
5,15-CG-5):NEXT G 
7086 SOUND 0,80,12'ii:SOUND 1~81"2,14 
70'0 ? "iii _:l:141-_1lil:I_" 
70'1 FOR G=l TO 20:GOSUB 70'8:NEHT G 
70'2 ? "iii PRESS START " 
70~3 fOR G=l TO 20:GOSUB 70'8:NEKT G:G 
OTO 79'0 

70'8 If PEEK(5327']=6 THEN POP :GOTO 7 
100 
70'~ RETURN 
7100 ? "iii 
I" 

OH OH ." fOOTSTEPS 

7181 fOR G=1 TO 2:fOR H=15 TO 0 STEP -
1:S0UND 0,120,8,H 
7105 SOUND 1,122,8,H:fOR J=1 TO 8:NEXT 

J:NEXT H:fOR f=l TO 60:NEXT f 
7107 fOR H=15 TO 0 STEP -1:S0UND 0,110 
,8,H:SOUND 1,112,8,H:fOR J=l TO 8:NEXT 

J:NEHT H:fOR f=l TO 60:NEXT f:NEXT G 
7110 ? "1Ii":RETURN 
8000 fOR G=1 TO 10:POKE 656,0:POKE 657 
,15:? " GAME OVER ":SOUND 0,158,10,14: 
fOR Z=l TO 15:NEXT Z 
8005 POKE 656,0: POKE 657,15:? "_(,';1_.] 
L1Jg":SOUND 0,100,10,14:fOR H=l TO 15: 
NEXT H:NEHT G 
~~~~?S~I~~4~~,0~~I.~KE 656,0:POKE 657 
8010 IF SCOREl)SCORE2 THEN 8020 
801l IF SCORE2)SCOREl THEN 8010 
8015 If SCOREl=SCORE2 THEN 8040 
8020 POKE 656,8:POKE 657,3:? II SCORE 

":fOR H=l TO 15:GOSU8 8100:NEHT H 
8021 POKE 656,0:POKE 657,3:? ·~'~~~~~~.J~:I=JI
I":FOR H=l TO 15:GOSU8 8100:NEHT H:GOT 
o 8020 
8030 POKE 656,8:POKE 657,28:? II SCORE 

":fOR H=1 TO 15:G05UB 8100:NEHT H 
8035 POKE 656, e : POKE 657,28:? IIW11I1):I!f 
~':fOR H=l TO 15:GOSU8 8190:NEXT H:GO 
TO 8030 
8040 POKE 656,8:POKE 657,3:? II SCORE 

":POKE 656,O:POKE 657,28:?" SCORE 
":FOR H=l TO 15:GOSUB 8100 
8041 NEHT H 
8045 POKE 656,0:POKE 657,l:? 
I":POKE 656,9:POKE 657,28:? 
":fOR H=l TO 15:GOSUB 8100 
8046 NEXT H:GOTO 8049 
8100 If PEEKC5327')=6 THEN POP :GOTO 8 
200 
8101 RETURN 
8200 SCOREl=0:SCORE2=0:TIM=0:TIME=5' 
8210 FOR G=250 TO 9 STEP -3:S0UND O,G+ 
5,10,15:S0UND 1,G+4,10,14:S0UHO 2,G+3, 
10,1.1 
8215 SOUND l,G+2,10,12:POKE 712,RNDCO] 
*255:NEHT G:FOR G=O TO l:SOUND G,O,O,O 
:POKE 5l248+G,35:NEXT G 
8217 POKE 712,1'7:GOSUB l'39:GOSUB l~O 
O:GO,)UB 3'10 
8220 POKE 656,0:POKE 657,13:? .. 

":POKE 712,1'7:GOTO 75 
10000 POKE 55',46:I=PEEK(106]-24:POKE 
5427',I:POKE 51277,l:POKE 621,1. 
10010 J=I*256+512:Jl=I*256+640:J2=I*25 
6+768:J3=I*256+8~6 
10015 fOR G=J TO J3+128:POKE G,O:NEHT 
G 
10020 POKE 704,165:POKE 705,165:POKE 7 
06,220:POKE 707,220 
10025 H=100:V=1.7:Vl=16 
19019 Df1=V+J:DBl=Vl+Jl:DF2=V+J2:DB2=V 
+J1 
19015 IF RET=O THEN RETURN 
10940 00=22:01" DINFICDD],DINF2(DD],DI 
NBICDD),OINB2COD),DHR(6),DHL(6) 
10041 CC=11:DIM DRfCCC),DR8CCC],DLfCCC 
) , DlB (CC) 
10045 FOR G=l TO DD:DINFl(G)=0:DINf2(G 
)=0:DINBl(G)=0:DINB2CG)=0:NEXT G 
10050 RESTORE 12500:fOR G=l TO 18:READ 

C:DINBICG)=C:HEHT G:FOR G=l TO 22:REA 
D C:DINF1.CG)=C:NEHT G 
10069 RESTORE 12600:FOR G=l TO 22:RE~D 

C:DINF2CG)=C:NEHT G:fOR G=l TO 18:REA 
o C:DIN82CG)=C:NEKT G 
10065 RESTORE 12700:fOR G=l TO 6:REAO 
C:DHRCG)=C:NEXT G:fOR G=l TO 6:READ C: 
DHLCG]=C:HEKT G 
10966 RESTORE 12800:fOR G=l TO ~:READ 
C:DRFCG)=C:HEXT G:FOR G=l TO CC:RE~D C 
:DRBCG)=C:NEHT G 
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19968 RESTORE 12'99:FOR G=l TO ':RE~D 
C:DLF(G)=C:NEXT G:FOR G=l TO CC:READ C 
:DLB(G)=C:NEXT G 
19879 X=188:Xl='2:K2=158:X3=158:V=64:V 
1=68:V2=64:Y3=68 
19871 DFl=V+J:DB1=Vl+Jl:DF2=V2+J2:DB2= 
V3+J3 
11908 RETURN 
12000 D~TA 1,6,28,47,63,87,175,31,28,5 
6,56,24,12,4 
12805 D~TA 3,6,28,24,56,48,112,112,243 
,252,248,24',158 
12818 D~TA 1'2,'6,56,24,28,12,14,14,28 
7,63,31,153,112 
12028 D~TA 128,'6,56,244,252,234,245,2 
48,56,28,28,24,48,32 
12508 D~TA 1,1,1,7,7,3,7,15,7,143,1", 
143,1'8,158,188,248,224,64 
12518 DATA 28,52,62,122,245,242,224,25 
1,245,248,248,224,1'2,128,1'2,224,248, 
112,48,'6,'6,248 
12608 DATA 56,44,124,'4,175,7',7,223,1 
75,15,15,7,3,1,3,7,15,14,12,6,6,31 
12618 DAT~ 128,128,128,224,224,1'2,224 
,240,224,241,227,241,",121,61,15,7,2 
12708 D~T~ 76,184,208,254,248,224,58,2 
2,11,127,15,7 
12808 D~TA 12,15,22',55,255,254,252,24 
8,112,128,128,248,252,31,15,7',3',1',3 
0,12 
12'08 D~TA 48,240,168,231,252,127,63,3 
1,14,1,1,143,63,248,248,242,228,299,12 
8,48 

• 

CHECKSUM DATA 
(See pgs. 7~10) 

o DATA '8',124,484,671,656,296,62',388 
,485,28',3,3'2,475,873,35,62'1 
188 DATA 250,4",888,'2,76','88,'56,83 
5,869,'56,'64,352,'6',677,4'3,18468 
175 DATA 4'3,'66,685,148,162,188,78,38 
3,4'5,489,4'9,657,488,658,4'5,6778 
3588 DAT~ 5,527,5'1,'75,775,52,885,887 
,805,'5,78,573,304,318,415,7277 
3688 D~T~ 14,533,5'8,'78,772,61,862,58 
5,272,'15,'27,493,308,88',696,8635 
3'93 DATA 68,614,285,623,'45,631,374,' 
4,388,283,",'15,6,'48,',6186 
4580 DAT~ 113,562,338,832,'5',48,'36,7 
,448,688,'42,627,'24,621,208,8141 
5480 DATA 86,6',28',636,448,811,823,78 
4 L 757,768,778,"8,18',221,432,8881 
7u51 DATA 557,61',754,762,766,447,463, 
459,46',465,452,456,373,32',212,7574 
7886 DAT~ 417,63',658,883,61,"',818,5 
31,'23,437,21',3'1,5'1,685,357,8441 
8818 DAT~ 215,224,226,614,322,'38,1'4, 
757,581,375,7'7,'83,7'8,77',585,8388 
8215 DAT~ 11,115,1'7,176,278,881,711,' 
73,392,726,484,643,831,61',628,7487 
18865 DAT~ 811,777,768,76',688,43,27', 
896,564,311,872,333,488,788,373,8654 
12888 DAT~ 251,148,3'1 

• 

Moire Demo 

18 DEG 
28 A=INT(1.'*168) 
38 GR~PHICS 8+16 
48 SETCOLOR 2,8,9 
58 FOR 1=0 TO 169 STEP 5 
68 B=INT (1/2) 
78 COLOR 1 
88 PLOT 8,B 
'8 DR~WTO 1,168 
189 PLOT ~,B 
118 DRAWTO ~-I,168 
129 PLOT 8,168-B 
138 DR~WTO 1,0 
148 PLOT A,168-B 
158 DRAWTO A-I,9 
168 NEXT I 
178 IF PEEK(764)<>255 THEN END 
188 GO TO 179 

CHECKSUM DATA 
(See pgs. 7~1O) 

19 DATA 217,62,458,287,54,4,732,588,18 
7,158,488,28',838,32',363,5486 
168 DATA 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 
Vegas or Atlantic City? If so, then this program is for 
you. By placing your bets carefully, you can be fairly 
sure of a high return, while impulse betting on the 
high odds might make you a big winner - or it might 
make yo u go broke. 

This game is modeled after a type of gambling 
machine found in Las Vegas casinos. These machines 
use three dice to play and give you several options to 
bet on. Unlike craps, you are betting solely on the 
outcome of a single roll of the dice. You may bet up 
to five coins (normally quarters) on each of the bet
ting options, with no limit (other than your total 
cash) to how many of the options you choose to bet 
on. 

You use your joystick to position the bet cursor 
next to the option you wish to bet. Press ing the 
trigger button will enter your bet one coin at a time 
until you reach five coins, after which it will not 
accept any mo re bets on that option. Movi ng the joy
stick to the left or right will move the cursor. After 
you have bet as many options as you wish, hold the 
joys tick to the right until the pointer appears in the 
box marked "ROLL DICE." Press th e trigger again, 
and the computer will roll the dice . 

After each roll of the dice the computer will dis
play your win or say "SORRY" if you did not win. 
At this tim e you have an additional optio n . If yo u 
sho uld wish to take your winnings and quit, all you 
need do is pull the joystick toward you. A push on 
the trigger will return you to the betting ro utine. 0 

1 REM TRIPLE THREAT DICE 
2 REM BY MICHAEL A. IUINS 
3 REM JULY, 1~81 
18 01" BET(31):COUNT=9 
15 GRAPHICS o:? "THIS IS A GAME PATTER 
NEI> AfTER A":? "GANBLING MlICHINE IN LA 
S UEGAS." 
28 ? "YOU BET ON THE OUTCOME Of THE RO 
LL Of":? "THREE DICE. YOU HAUE MANY OP 
TIONS YOU" 
25 ? "CAN BET ON. TO SELECT THE OPTIO 
N ON":? "WHICH YOU WISH TO BET, USE TH 
E" 
38 ? "JOYSTICK TO MOUE THE .}. UNTILL 
IT":? "POINTS TO THE PROPER OPTION. Y 
OU" 

35 ? "THEN ENTER YOUR BET BY PRESSING 
THE":? "TRIGGER. YOU MAY 8ET UP TO fI 
VE" 
40 ? "DOLUIRS ON EACH OPTION." 
45 ? :? "WHEN YOU HlIVE fINISHED 8ETTIN 
G, HOLD":? "THE JOYSTICK TO THE RIGHT 
UNTILL A" 
50 ? "POINTER APPEARS IN THE 80H *RKE 
D":? "'ROLL DICE' AND PRESS TRIGGER." 
60 ? :? "PRESS '-11·1:11 TO 8EGIN" 
70 ? "GOOI> LUCK!!!" 
75 If PEEKC5327~)(}6 THEN 75 
~8 GOTO 1000:REM DRlIW BETTING LAYOUT 
180 H=100:P05ITION 7,20:? M; 
110 GOsU8 1200:REM CLEAR BETS RESET WI 
N 
120 If COUNT=O THEN M=100 
130 If STICK(O)=~ OR STICKCO)=10 OR ST 
ICKCO]=ll THEN B=8-1:GOSUB 1500 
132 If STICK(0]=6 OR STICKCO)=7 OR 5TI 
CK(0)=5 THEN 8=8+1:GOSU8 1500 
ll5 If 8(32 THEN If 8ET(8)=5 OR "=0 TH 
EN 160 
140 If 8(l2 AND sTRIGCO)=O THEN 8ET(8) 
=8ET(8)+1:POSITION H,Y:? BET(8);:50UND 
0,158,10,15:M="-1 

141 If 8(32 THEN If 8ET(8)=0 THEN POSI 
TION H,Y:? II "; 

142 If B(32 THEN If 8ET(8)0 THEN P05I 
TION H,Y:? 8ET(8) 
145 POSITION 7,20:? M;" "i 
148 fOR DELAV=1 TO 20:NEHT DELAY 
14~ If B)32 THEN B=32 
150 If 8=32 AND STRIG(O)=O THEN 200 
155 fOR DELAV=1 TO 20:NEHT DELAY 
160 SOUND O,O,O,O:GOTO 118 
280 COUNT=COUNT+1:REM ROLL AND DRAW 01 
CE 
205 GOSUB 2700 
210 Y=0:A=INTCRNDCO)*6+1):X=10:0N A GO 
SU8 10000,10010,10028,10030,10840,1005 
o 
220 H=14:8=INTCRNDCO)*6+1):ON 8 G05U8 
10008,10010,10020,10030,10040,10050 
219 H=18:C=INTCRND(0)*6+1):ON C GOsU8 
10000,10010,10020,10030,10040,10050 
240 D=A+B+C:lf COUNT)l THEN COUNT=l 
250 REM PAY WINNING BETS 
260 If 8ETCO)=0 OR D(12 THEN 275 
265 WIN=WIN+8ETCO):P05ITION 6,21:? WIN 

270 POSITION l,14:? "+"; 
275 If BETC~)=9 OR D>~ THEN 2~0 
280 WIN=WIN+8ET(1):POSITION 6,2l:? WIN 

285 POSITION 3,15:? "+"; 
2~0 IF A()O OR O(}C OR BET(2)=0 THEN 3 
05 
2~5 WIN=WIN+(BETC2)*36):POSITION 6,2~: 
? WIN; 
lOO POSITION 3,.l6:? "+"; 
305 If (A(>8 AND A(}C ~ND B(}C) OR BET 
(3) =0 THEN 320 
310 If A=B OR B=C OR A=C THEN WIN=WIN+ 
CBET(3)*6) :P05ITION 6~21:? WIN; 
l.l5 POSITION 3,17:? liT"; 
l20 IF A=8 AND B=C THEN GOSUB 2000 
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330 IF 
315 IF 
348 IF 
150 IF 
152 IF 
2200 

A=B THEN G=A:GOSUB 2100 
A=C THEN G=A:GOSUB 2100 
B=C THEN G=B:GOSUB 2180 
D(11 THEN GOSUB «0-11*181+2280 
D}10 THEN GOSUB (ABS(D-18)*16J+ 

360 IF D=17 THEN GOSUB 2210:IF D=18 TH 
EN GOSUB 2200 
378 K=H+WIN:POSITION 7,20:? H; 
372 IF M=O THEN 420 
171 IF H}=5080 THEN 5900 
375 IF WIN}O THEN 400 
no GOSUB 2600 
382 POSITION I,O:? "SORRY"; 
385 IF STRIG(01=0 THEN POSITION I,O:? 
" "; :GOTO 110 
3~0 IF STICK(01=13 THEN 500 
3~5 GOTO 182 
488 GOSUB 2580 
402 POSITION I,O:? "WINNER"; 
405 IF STRIG(01=0 THEN POSITION l,O:? 
" ";:GOTO 110 
410 IF STICK(01=11 THEN 500 
415 GO TO 482 
420 ? "IU'M SORRY, BUT YOU H~UE GONE B 
ROKE":? "IF YOU lUSH TO START ~G~IN HI 
TH A" 
410 ? "NEW BANKROLL PRESS H1':EIi, TO au 
IT": 1 "PRESS .. 1#1.#( .... ' 
440 IF PEEK(5127~1(}6 ~ND PEEK(5127~1< 
}5 THEN 448 
450 IF PEEK(5127~1=6 THEN COUNT=O:GOTO 
'0 

460 IF PEEK(5127'1=5 THEN? "GOODBYE A 
ND BETTER LUCK NEXT TIHE":END 
500 ? "~IT IS A WISE GAMBLER WHO KKNOW 
S WHEN TO QUIT," 
510 ? :? "TH~NK YOU FOR PLAYING ~ND GO 
OD LUCK TO YOU THE NEXT TIME," 
520 ? :? "GOOOBYE,":ENO 
1000 GRAPHICS O:POKE 752,l:POKE 82,1:S 
ETCOLOR 2,12,12:? " 

USE JOYSTICK"; 
1002 SETCOLOR l,12,O:SETCOLOR 4,12,12 
1005 ? " TO 
MOUE BET" 
1810 ? " 
NTER" 
1020 ? :? "PAYS 216-1 PAYS 18-1 
AL PAYS" 

POI 

TOT 

1825 ? " .. , ------.1 ,., -----..,. ,.., ------..,,11 
1930 ? "I l-ONES II 

l-TWOS II 

l-THREESII 

l-FOURS II 

3-flUES II 

2-0NES II 

2-TWOS I 

2-THREESI 

2-FOURS 

2-FIUES 

216-11" 
1815 ? "I 

72-11" 
1040 ? "I 

36-11" 
1845 ? "I 

21-11" 
1850 ? "I 

14-11" 
1855? "I l-SIXES II 2-SIXES 

10-11" 1860 ? "1 ..... ____ -'· Lol _____ ..1 

'-II" 
1065? ".,..------------. 

8-11" 
1070 ? "I HI (OUER 1.11 

8-11" 
1975 ? "I LO (uNOER 10) 

'-II" 
1080 ? "I ANY 1 OF KIND 

10-11" 
1085 ? "I ANY 2 OF KINO 

14-11" 

1-11 

1-11 

36-11 

6-11 
18~0 ? "·Lo ___________ ....1 

21-11" 
10<J5 ? ",_-------.." ._---. 

36-11" 
1100 ? "ICASH: 

72-11" 
1105 ? "IWIN: 

216-11" 

II ROLLI 

II DICEI 

1 

4 

5 

6 

7 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 
1110 ? "Lo' _______ ...... , Lo' __ -' '-__ _ 

1120 GOTO 110 
1280 POKE 752,I:FOR 1=0 TO 11:BET(I)=0 
:NEHT I 
1210 FOR 1=6 TO 11:POSITION 2,I:?" " 
;:POSITI0N 14,1:?" "i:NEXT I 
1220 FOR 1=14 TO 17:POSITION 2,I:? " 
u;:NEXT I 
1230 FOR 1=6 TO 21:POSITION 26,I:? U 

ui:NEXT I 
1240 POSITION 1'),20:1 II -'+ "; 
1270 WIN=O:POSITION 6,21:? " 
1280 B=O:GOSUB 1500 
12')0 RETURN 

II 

1500 IF B(O THEN B=O:IF B}32 THEN B=12 
1510 IF B=O THEN POSITION l,14:? "}-,+ 
u; :H=2:Y=14 
1511 IF B=l THEN POSITION l,14:? " -'+) 
-'+ ";:H=2:Y=15 
1512 IF B=2 THEN POSITION l,15:? " -'+} 
-'+ "; :H=2:Y=16 
1513 IF B=3 THEN POSITION l,16:? " -'+} 
";:PO'jITION l,6:? II ";:H=2:Y=17 
1514 IF B=4 THEN POSITION 3,17:? II "i: 
POSITION 1,6:? u}-,+ u;:H=2:Y=6 
1515 IF B}4 AND B(' THEN POSITION 3,B+ 
I:? U ,+}-,+ u;:H=2:Y=B+2 
1516 IF B=') THEN POSITION 1,10:? " -'+} 
"i:P05ITION 15,6:? " ui:X=2:Y=11 
1517 IF B=19 THEN POSITION 3,11:? II "; 

:POSITION 15,6:? "}-,+ u;:H=14:Y=6 
1518 IF B}10 AND B(15 THEN POSITION 15 
,B-5:? II -,+}-,+ ";:H=14:Y=8-4 
151' IF B=15 THEN POSITION 15,18:? u -' 
+}";:POSITION 27,6:? U ";:H=14:Y=11 
1520 IF B=16 THEN POSITION 15,11:? II U 

;:POSITION 27,6:? u}-,+ 1I;:X=26:Y=6 
1521 If B}16 AND B(ll THEN POSITION 27 
,B-l1:? II ,+}-,+ ";:X=26:Y=B-I0 
1522 If B=:U THEN POSITION 27,29:? " , 
+}"i:POSITION 1~,2o:? " "'+ ";:X=26:V=2 
1 
1523 IF 8=32 THEN POSITION 27.:Z~:? II " 

; : POSITION 13,20:? '~'+""; 
1550 RETURN 
2000 IF BET(A+11=0 THEN RETURN 
2010 WIN=WIN+(BET(A+ll*216):POSITION 6 
,21:? WIN; 
2920 POSITION 3,A+5:? "+"; 
2030 RETURN 
2190 If BET(G+')1=e THEN RETURN 
2110 WIN=WIN+BET(G+')1*18:POSITION 6,21 
:? WIN; 
2120 POSITION 15,G+5:? "+"; 
:H30 RETURN 
2290 IF BET(13+0)=0 THEN RETURN 
2282 WIN=WIN+BET(13+01*216:POSITION 6, 
21:? WIN; 
2294 POSITION 27,0+3:? "+"; 
2206 RETURN 
2210 IF BET(11+0)=0 THEN RETURN 
2212 WIN=WIN+BET(13+D'*72:POSITION 6,2 
1:? HIN; 
2214 POSITION 27,0+1:? "+"; 
2216 RETURN 
2220 If BET(11+0)=0 THEN RETURN 
2222 WIN=WIN+BET(ll+01*16:POSITION 6,2 
I:? HIN; 
2224 P05ITION 27,O+1:? u+"; 
2226 RETURN 
2230 IF BET(11+D)=0 THEN RETURN 
2232 WIN=WIN+BET(lJ+O'*21:POSITION 6,2 
I:? WIN; 
2214 POSITION 27,D+3:? u+u; 
2236 RETURN 
2240 IF BET(11+0)=O THEN RETURN 
2242 WIN=WIN+BET(11+0'*14:POSITION 6,2 
I:? WIN; 
2244 POSITION 27,O+3:? "+"; 
2246 RETURN 
2250 IF BET(13+0)=0 THEN RETURN 
2252 WIN=WIN+BET(13+0)*19:POSITION 6,2 
I : ? HIN; 
2254 POSITION 27,O+3:? "+"; 
2256 RETURN 
2260 IF BET(13+0)=0 THEN RETURN 
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2262 WIN=WIN+BET(1~+D)*':P05ITION 6,21 
:? WIN; 
2264 POSITION 27,D+~:? "+"; 
2266 RETURN 
2270 If BET(13+D)=0 THEN RETURN 
2272 WIN=WIN+BET(13+D)*8:P05ITION 6,21 
:? WIN; 
2274 POSITION 27,D+~:? "+"; 
2276 RETURN 
2590 fOR 1=1 TO 19 
2595 fOR 5=49 TO '0 STEP 5 
2510 SOUND 9,5,10,10 
2530 NEHT 5 
2540 fOR S='O TO 40 STEP -5 
2550 SOUND 0,S,10,10 
2570 NEHT S 
2580 NEHT I 
25'0 SOUND 9,0,O,8:RETURN 
2680 SOUND 8,289,18,18 
2620 fOR DELAV=1 TO 180:NE)(T DELAV 
26~0 SOUND 8,241,18,10 
2640 fOR DELAV=l TO 150:NE)(T DELAV 
2650 SOUND 9,0,0,9:RETURN 
2700 fOR 1=1 TO 28 
2718 fOR S=8 TO 50 STEP 20 
2720 SOUND 8,S,8,15 
27~0 NEXT S:50UND 0,8,0,0 
2740 NEXT I 
2750 POKE 77,O:RETURN 
5890 ? CHRS (125) ; "THn MACHINE HAS NO 
ttORE ttONEV." 
5810 ? :? "If YOU WISH TO C~5H 1" YOUR 

BANKROLL":? "AND PLAY AGAIN AfTER THE 
MANAGE-" 

5820 ? ~ HAS REfILLED IT, ~ PRE 
SS":? "~. TO QUIT PRESS .. t "" 
58~0 If PEEK(5327'){>6 AND PEEK(5327') 
05 THEN 50~0 
5840 If PEEK(5327'1=5 THEN? "THANK VO 
U fOR PLAYING":? "GOODBYE!":END 
5950 COUNT=8:GOTO 1009 
19909 POSITION H, V :? "~', 
19901 POSITION H,V+l:?" "; 
18902 POSITION X,V+2:? II "; 

19903 RETURN 
19018 POSITION X,V:? "~', 
18911 POSITION X,V+l:?" "; 
18012 POSITION X,V+2:?" "; 
19013 RETURN 
10029 POSITION H, V:? "~', 
10821 POSITION X,Y+l:? II "; 

18022 POSITION X,Y+2:?" "; 
18923 RETURN 
HUl38 POSITION X, V :? "~' 
19031 POSITION X,Y+l:?" "; 
10012 POSITION K,Y+2:?" "; 
10933 RETURN 
18040 POSITION H,Y:? "~', 
18041 POSITION X,Y+l:?" "; 
19042 POSITION X,Y+2:?" It; 
18043 RETURN 
18058 POSITION X, Y:? "~', 
18051 POSITION H,V+l:? II It; 
10052 POSITION X,Y+2:?" "; 
18053 RETURN 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

1 DATA 591,6~2,~'O,141,268,152,'41,724 
,364,'64,~57,'26,652,485,701,8200 
'9 DATA 7,758,336,43',689,570,166,814, 
4'1,127,146,33',678,261,33',6151 
168 DATA 157,784,894,588,315,334,580,4 
56,813,248,'64,'28,252,'75,45,8235 
2'5 DATA 6'0,'51,128,808,'62,547,800,8 
07,819,363,"3,318,143,562,'85,'843 
375 DATA 85',824,685,727,478,74',891,' 
11,4'6,456,705.583,64~,'81,~07,10125 
469 DATA 704,326,'5,158,893,846,105,'6 
5,524,223,4'O,5~3,785,54,,460,7486 

1055 DATA 54',35,101,873,27,87,67,111, 
182,494,356,257,868,548,1",4584 
1220 DATA 682,789,226,362,614,7'4,45', 
"1,183,1'1,167,'44,7',466,436,7374 
1518 DATA 720,852,5",718,6'3,'35,7", 
182,53,6',784,203,782,1'3,787,856' 
2290 DATA '05,'44,1'8,7",'96,30,1",8 
09,'07,35,200,891,'08,25,201,7858 
2236 DATA 892,'0',31,282,883,'18,24,28 
3,804,'11,751,294,805,'12,751,'822 
2274 DATA 285,886,347,111,418,534,28', 
453,538,59',257,757,623,766,635,7248 
2650 DATA 256,356,281,606,436,511,'4,1 
08,'73,526,'42,8'1,148,170,298,6586 
10802 DATA 258,4',136,246,248,51,150,2 
12,238,53,'82,250,228,55,118,3162 
18841 DATA 216,222,57,128,218,224,5',1 
116 

• 
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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 
pllt on top of three of the trucks. These trucks are 
erased and the player trucks can then move 
smoothly. The rest of the program j list moves the 
players. Type in the program and wait until the 
screen display says "Press Start." D 

o (;OTO JtJ060 
1 68=CO:T=C9:U=CO;V=CO:OIM CH~RS(C8),W 
HICH(C3,C2) :CHAR$="fOUVWHZ" 
2 GRAPHICS C17:CH5ET=(PEEK(106)-Cl2'*C 
256:CHORG=57344:POKE 623,Cl 
l fOR I=CO TO 511:POKE CH5ET+I,PEEK(CH 
ORG+n : NEXT I 
4 fOR I=C1 TO C7 

5 CHP05=CHSET+(ASC(CHARSCI))-C32}*C8 
6 fOR J=CO TO C7 
7 READ A:POKE CHPOS+J,A 
8 NEXT J:HEXT I 
9 fOR I=C31 TO J3:POKE CHSET+I,C256-Cl 
-PEEK(CHORG+I):NEHT I 
10 POKE 756,CHSET/C256 
15. DATA 0,0,223,14',213,85,223,0 
16 DATA 0,16,120,254,127,30,4,0 
17 DATA 8.8,28,20,54,0,0,0 
18 DATA 0,0,28,28,33,42,28,8 
13 DATA 112,112,248,248,252,252,225,22 
6 
20 DATA 226,226,254,254,255,127,181,24 
5 
21 DATA 223,35,27,0,0,0,0,0 
31 BB=CO:V=CO:SETCOLOR C2,C3,C4:SETCOL 
OR C3,CO,12:SETCOLOR Cl,C8,C8 : SETCOLOR 

CO,CS,C4 
32 8B=CO:W=C3:POSITION C5,13:? nC6.:"ME 
M: vvv" : POSITION C3 ., C29 :? nC6; "IJUU" 
35 T=CO:U=CO:SETCOlOR C2,C3,C4:SETCOLO 
J;! C3 , CO,12 
40 POSITION C2, CS:? UC6' "~.JI.~1l:. 
~ t:.W.!£W:.~D ~ 
..... ~IJ 
S9 POSITION C2. 12 :? UC6' "!I .• -~:t~~"'.""~.""~-!r: 
~ .. f3I:W:.:.:.:.:.:w!. rL!:l.-.::l~-':::."_o..::iIf.-.:l~~ 
S4 5ETCOlOR Cl,C8,C8:J=INT(C17*RNDCCO) 
tez) :K=INT(C4*RND(CO)~C8) 
55 l=INT(CI7*RNDCCO)+C21 :M=INTCC4*RND( 
COl+(8) :POSITIOH J,K:? UC6;"q" 
56 POSITION L,M:? UC6;"q" 
57 5ETCOLOR CO,C8,C4:N=INTCC17*RNDCCO) 
tC2):O=INT(C3*RNO(CO)~C8) 
60 P=INT(C17*RNDCCO)+C2) :O=INTCC3*RNDC 
COl +C~D ; POSITION N, O:? nC6; "v" 
65 POSITION N,O+Cl:? UC6;"U":POSITION 
P,O :? UC6; "v" : POSITION P, OtC1 :? UC6 .;"U 
If 

70 If ~A THEN 4000 
100 AA=Cl:POKE 7S2,Cl:POKE S3257,CO:PO 
KE 53258,CO:POKE 5325~,CO 
119 PCOLO=26:PCOL1=52:PCOL2=52:PCOL3=5 
2 
1000 FOR 1=1536 TO 1706:READ A:POKE I, 
A:NEHT I 
1010 FOR 1=1774 TO 1787:POKE I,CO:NEXT 

I 
1020 PM=PEEK(106)-C16:PMBASE=C256*PM 
1030 fOR I=PMB~SE+I023 TO PMBASE+2046: 
POKE I,CO : NEXT I 
1940 FOR I=PM8ASE+I025 TO PMBASEtl034: 
READ A:POKE I,A:NEXT I 
1050 fOR I=PMBA5E+1281 TO PMBASE+12": 
READ A:POKE I,A:NEXT I 
1060 FOR I=PMBASE+1537 TO PMBASE+1555: 
RE~D A:POKE I,~:NEXT I 
1061 FOR I=PMB~5E+1733 TO PMBASE+1811: 
RE~D ~:POKE I,A:NEXT I 
1970 POKE 704.PCOLO : POKE 705,PCOLl:POK 
E 706.PCOlz:pbKE 797.PCOL3 
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1980 PlK=53248:PlV=1780:Pll=1784 
1990 POKE 55~,62:POKE 1788,PM+C4:POKE 
53277,C3:POKE 5427~,PM 
1180 X=U5R U6'J6) 
2990 D~TA 162,3,18~,244,6,240,89,56,22 
l L 240,6 t240,83,141,254,6,106,141 
2u10 DA A 255,6,142,253,6,24,169,0,199 
,253,6,24,109,252,6,133,204,133 
2920 DATA 296,18~,240,6,133,203,173,25 
4,6,133,205,189,248,6,170,232,46,255 
2030 DATA 6,144,16,168,177,203,145,205 
L169,O{145L203L136,202L208,244,76,87 
z040 DnTA u,16u,0,177,z03,145,205,16~, 
0,145,203,200,202,208,244,174,253,6 
2950 DATA 173,254,6,157,240,6,189,236, 
6,240,48,133,203,24,138,141,253 , 6 
2060 DATA 199,235,6,133,204,24,173,253 
L6L199,252,6,13l,206t18~,240,6,13l 
zO/O DATA 205,189,248,6,170 , 169,9,177, 
203,145,205,200,202,298,248,174,253,6 
2980 DATA 169,9,157,236,6,202,48,3,76, 
2,6,76,~8,228,O,O,104,169 
2090 DATA 7,162,6,160,0,32,92,228,96 
3090 DATA 48,48,32,56,36,56,110,181,16 
5,66 
3010 DATA 112,112,248,248,252,252,226, 
226,226,226,254,254,255,127,181,245,22 
3,95,27 
3020 DATA 112,112,248,248,252,252,226, 
226,226,226,254,254,255,127,181,245,22 
3,'5,27 
3030 DATA 112,112,248,248,252,252,226, 
226,226,226,254,254,255,127,181,245,22 
3,95,27 
4000 POKE Pll,CI0:POKE Pll+Cl,C20:POKE 

PlL+C2,C20:POKE PLL+C3,C20:A=CO:B=80 
4010 POKE PlX,A+C48:POKE PLV,B+C32 
4020 G=INTCC4*RNDCCO))+Cl:D=G*C16:E=95 
:POKE PLK+Cl,O+C48:POKE PLV+Cl,E+CJ2 
4030 G=G+G:POSITION G,12:? nC6;" ":POS 
ITION G,13:? UC6;" ":POSITION G,14:? U 
C6;1f .. 
4040 I=INT(C5*RNDCCO»)+C5:f=I*C16:G=95 
:POKE PLX+C2,F+C48:POKE PLV+C2,G+C32 
4050 I=I+I:POSITION I,12:? UC6i" ":POS 
ITION I,13:? nC6;u ":POSITION I,14:? U 
C6;" ., 
4960 R=INT(C9*RNDCCO})+Cl:H=R*C16:I=39 
:POKE PLX+C3,H+C48:POKE PLV+C3,I+C32 
4070 R=R+R:POSITION R,C5:? UC6;" ":POS 
ITION R,C6:? nC6;" ":P05ITION R,C7:? U 
C6;1I .. 
4071 POKE 53278,CO:IF BB THEN 4080 
4072 8B=Cl:S0UND CO,200,CI0,C8:S0UND C 
l,201,CI0,C8 
4073 POSITION CS,18:? nC6;upress start 
" 
4974 R=R+Cl:SETCOlOR Cl,R,C8:If PEEKCS 
3179)(>C6 THEN 4073 
4075 POSITION C5,18:? UC6;" 
" : SETCOLOR Cl .. C8, C8 : SOUND CO , CO , CO, CO : 
SOUND Cl,CO,CO,CO 
4080 POSITION C5,CI7 : ? nC6;"5CORE:" ; Y, 
4981 IF INTCCA/C8}+C1)*C8+C4)J*C8+C8 0 
R INT(CA/C8)+Cl)*C8+C4(J*C8 THEN 4120 
4090 IF INTCCB/C8)+Cl'*C8+C4)K*C8 ~ND 
INT(CB/C8)+Cl)*C8+C4(K*C8+C8 THEN 3000 
o 
4120 If INTCCA/C8}+Cl)*C8+C4)L*C8+C8 0 
R INT(CA/C8'+C1'*C8+C4(l*C8 THEN 4140 
4130 If INT(CB/C8}+Cl)*C8+C4>H*C8 AND 
INTCCB/C8)+Cl)*C8+C4(M*C8+C8 THEN 3000 
o 
4140 IF T THEN 4190 
4150 IF INT(CA/C8)+C1'*C8+C4)N*C8+C8 0 
R INTCCA/C8)+Cl)*C8+C4(N*C8 THEN 4190 
4160 IF INTCCB/C8)+Cl)*C8~C4>O*C8 AND 
IN1C(B/C8)+Cl)*C8+C4(O*C8+C16 THEN 100 
00 
4190 IF U THEN 4220 
4200 IF INTCCA/C8)+Cl)*C8+C4 ) P*C8+C8 0 
R INTCCA/C8)+Cl)*C8+C4(P*C8 THEN 4220 
4210 IF INT(CB/C8)+Cl)*C8+C4} O*C 8 AND 
INTC(B/C8l+Cl)*C8+C4(O*C8+CI6 THEN 109 
10 
4220 IF INTCCB/C8)+Cl)*C8+C8(63 OR INT 
(CB/C8)+Cl)*C8+C8>~6 THEN 30000 

4230 IF NOT 5TRIGCCO) THEN ~OOO 
4300 E=E-Cl:POKE PlK+Cl,D+C48:POKE PLY 
+Cl,E+C32:G=G-Cl:POKE PlH+C2,F+C48:POK 
E PLV+C2,G+C32 
4310 I=I+Cl:POKE PlK+C3,H+C48:POKE PLY 
+C3,I+C32 
4600 IF PEEK(53260) THEN 30000 
5000 Q=A+C5 
5001 IF STICK(CO)=13 THEN B=B+C3 
5002 If STICK(CO)=C7 THEN A=A+Cl 
5003 IF 5TICK{CO)=14 THEN B=B-C3 
5004 IF A)165 THEN 20000 
5005 V=V+Cl:S0UND Cl,50,C10,C8:S0UND C 
I,CO,CO,CO:POKE PLX,A+C48 : POKE PLV,8+C 
32:GOTO 4080 
~OOO FOR ZZ=Cl TO 39: NEKT ZZ 
'001 IF NOT 5TRIGCCO) THEN 4360 
9002 GOTO 9001 
10000 T=Cl:POSITION N,O:? UC6;"F":POSI 
TION N,O+Cl:? nC6;" ":GOTO 10060 
10010 U=Cl:P05ITION P,O:? UC6;"F" : POSI 
TION p,a+Cl:? nC6;" u:GOTO 10060 
10060 U=U+C1:V=Y+500:FOR KK=C256 TO C1 

STEP -Cl : S0UND C0
6

KK,C19
6

14:NEXT KK:S 
OUND CO,CO,CO,CO:G TO 408 
20000 P05ITION N,O:? nC6;" ":POSITION 
N,O+Cl:? UC6;" ":P05ITION P,G:? UC6;" 
" : POSITION P,O+Cl:? nC6;" " 
20fHO POSITION J, K:? nC6 i" ": POSITION 
L,M:? nC6;u " 
20020 GOTO 35 
30000 W=W-Cl:POKE PLX,A+43:POKE PlV,B+ 
Cl2 : FOR XK=14 TO CO STEP -Cl 
30010 SOUND CO,250,CI0,XX:fOR YV=Cl TO 

C2 : NEXT VV:NEXT XX 
30020 POSITION N/O:? nC6;" ":POSITION 
N, O-i-Cl : ? UC6;" " : P05ITION P,G:? UC6;" 
u:POSITION P,O+Cl:? nC6;" " 
30030 POSITION J,K:? nC6;" ":P05!TION 
L,M:? UC6;" ,. 
30031 POSITION C5,19:? UC6;"MEN:":fOR 
Z=CO TO W:P05ITION C~+W,19:? nC6;" ":P 
OSITION C'+W,C20 : ? UC6;u u:NEXT Z 
30040 IF NOT W THEN 31 
30050 GO TO 35 
39060 Cl=1:C2=2:C3=3:C4=4:C5=5:C6=6:C7 
=7 : C8=8:C9=9:CI0=10 : C16=16:C17=17 : C20= 
20 : C32=32:C48=48:C256=256 
30070 GRAPHICS Cl:SETCOLOR C2 , CO,CO:PO 
SI110N C5,C8:? nC6;"* BICVCLE *":POSIT 
ION C'J,CI0:? UC6;"8V" 
39080 P05ITION C6,12:? nC6;uDAN DEVOS" 
300'J0 FOR T=Cl TO 200:SETCOlOR CO,T,C8 
:POSITION C5,C8:? nC6;"* BICVCLE *":NE 
XT T:GOTO 1 

• 
CHECKSUM DATA 

(See pgs. 7~10) 

o D~TA 633.344,'96 , 665,276,726,280,49 , 
214,585,127,436,580,861,385 , 7157 l' DATA 280,270,31,833,464,387,401,358 
, 16 , 468,564,29,504,789,386,5780 
100 DATA 665,304,46,2'6,542,845,568,5' 
5,60' , 612,172,12,272,246,433,6217 
1010 DATA 175,662,640,727,304,533,798, 
647,2 , 556 , 537,538,53',378,590,7626 
4020 D~TA 957,~20,"9,940 . 59,194,351,8 
84 , 906 , 101,'59 , 678,731,821,740,19240 
41 30 DATA 822.54~,766,915,551,753,920 , 
833,864,417,868,46',363,814,854,19764 
5003 DATA 823,772,423,19,855 , 743,711 , 7 
33,348,757,303,~07,539 , 631,763,'927 
30030 DATA 30~,802,886,'J15,636,321,770 
, 187,4826 

• 
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COLOR 
SLOT MACHINE 

24 K 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.B you know that getting four colors in this mode 
is not as difficult as you might expect. For the new~ 
comers I include example Program 1 to show what I 
mean. 

18 GRAPHICS 8:SETCOLOR 2,0,15 
28 SETCOLOR l,8,8:COLOR 1 
38 FOR K=& TO 280 STEP 2:PLOT H,O 
48 DRAWTO K,18:NEHT H 
58 FOR X=1 TO 281 STEP 2:PLOT K,28 
68 DRAWTO K,38:NEHT H 
70 FOR K=O TO 200:PLOT H,40 
88 DRAWTO H,50:NEKT K 

• 
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 (tartifact~ 
ing." Simply stated, the principle is that a single pixel 
of GR.B (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.B?" 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 lA showing the bit pattern of the 
letter "A" and IB showing a percent sign. Each 
pixel has a GR.O character, whether it be text or 
control graphic, is identical to a single pixel of GR.B. 
By applying the same techniques which gave us 
colors in GR.B 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 

Figure 1. 

There is one important factor which should be 
mentioned at this point. The colors you can get from 
your special characters (or a GR.B 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 I 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 I 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 
128 64 32 16 8 4 2 1 value 

1 0 1 0 1 0 1 0 170 
1 0 1 0 1 0 1 0 170 
1 0 1 0 1 0 1 0 170 
1 0 1 0 1 0 1 0 170 
1 0 1 0 1 0 1 0 170 
1 0 1 0 1 0 1 0 170 
1 0 1 0 1 0 1 0 170 
1 0 1 0 1 0 1 0 170 
1 0 1 0 1 0 1 0 170 

Figure 2 (Blue Block). 

Decimal 
128 64 32 16 8 4 2 1 value 

0 1 0 1 0 1 0 1 85 
0 1 0 1 0 1 0 1 85 
0 1 0 1 0 1 0 1 85 
0 1 0 1 0 1 0 1 85 
0 1 0 1 0 1 0 1 85 
0 1 0 1 0 1 0 1 85 
0 1 0 1 0 1 0 1 85 
0 1 0 1 0 1 0 1 85 

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, I include my program for Color Slot 
Machine. 

Before getting into a description of the game itself 

there is a comment I 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. I 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 pay chart 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! 0 

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. 
Now we return to the main program and from this 

point I 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 

pay line 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 

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 vou tvpe these lines in that you use 
the abbreviation LOC, for LOCATE and POS 

for POSITION, or you won't get everything i~ 
on those lines . 

Lines 620,676 This section checks tor 
winning combinations and jumps to the payout 
routine if one is present. I 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 pay chart 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. I 
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 
"GO SUB 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 amo unt. 
Fro m this po int 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 . D 

1 REM COLOR SLOT MACHINE 
2 REM BV MICHAEL A. IVINS 
3 REM NOVEM8ER 1~81 
4 GOSUB 32000 
10 DIM LS(60),M$(69),RS(60),PAVS(~):OP 
EN 1t2,12,0,"S:":WINSOUND=1000:fPAY=480 
0:SPIN=2~50 
11 PAY$=" h~-•• 2rn": CH=~7: D8=1"6: S8=16 
o 
15 L$="abCdef9h.abghefCd=9hCdWlefijC 
dghCd9h=Cdefcdcdabghefededefgh' 
20 HS="ab.ef9hefabghefCd=efCdabefghi 
jefabedgh_efabef.ghabcdefed" 
25 RS="ghedef=ghefghefed=cdcdef.edi 
j9ha d9h=C de de fghe f=e fe fc d" 
30 BANKROLL=100 : BET=0:WIN=0:L=1:H=1:R= 
1 
40 GOSUB 2000:REM DRAW MACHINE 
~0 POSITION 20,20:? "I LINE PLAY" 
100 POSITION 20,22:PRINT "8ANKROLL:";8 
ANKROLL:POSITION 29,21:PRINT "BET:";BE 
T; : POSITION 30,23:PRINT "WIN:";WIN; 
120 If 8ET{5 THEN POSITION 20,21:PRINT 

]1 II. 

125 If BANKROLL=O OR'BET=5 THEN 145 
130 If STRIGCO)=O THEN 8ET=8ET+l:GOSU8 

1100:S0UND 9,50,19,14:BANKROLL=BANKRO 
lL-l 
115 If PEEK(5327~)=3 AND BET=O THEN 50 
o 
145 IF BET=5 THEN POSITION 28,21:? " ... 
150 FOR DELAY=l TO 5:NEHT DELAY 
160 POSITION 24,23:PRINT BET; 
165 SOUND 0,0,0,0 
168 POSITION 2',22:PRINT BANKROLL;" "; 
170 IF STICK(0)=15 THEN 120 
175 IF BET=9 THEN 120 
180 POKE 77,0 
2'9 GOSUB 2199:REH PULL HANDLE 
319 GOSUB SPIN 
311 LOCATE 5,8,LM:POSITION 5,8:? CHRS( 
lH) 
312 LOCATE 8,8,HH:POSITION 8,8:? CHRS( 
MH) 
311 LOCATE 11,8,RH:POSITION 11,8:? CHR 
S (RM) 
315 GOSU8 2400 
329 IF WIN}O AND WIN{BET*10 THEN DUR=2 
:GOSUB WINSOUND 
125 IF WIN)=BET*10 AND WIN(8ET*25 THEN 

DUR=l:GOSUB WINSOUND 
126 IF WIN)=8ET*25 AND WIN{=BET*50 THE 
N DUR=5:GOSU8 WINSOUND 
327 IF WIN)BET*50 AND WIN{290e THEN DU 
R=10:GOSUB WINSOUND 
119 BET=9:POSITION 24,21:PRINT BET;" " . 
~40 IF BANKROlL}O THEN 120 
359 POKE 82,20 
360 FOR 1=0 TO 23:POSITION 20,I:? " 

";:HEHT I 
370 POSITION 20,0:? "I'M SORRY":? "YOU 

HAVE GONE BROKE":? "IF YOU WISH TO BU 
V HORE":? "CHANGE PRESS ~ .. 
380 ? "PRESS s;JDDJ IF YOU":? "WISH TO 

QUIT" 
190 IF PEEK(5127')()6 AND PEEK(5127')( 
}S THEN 3'0 
400 IF PEEK(5327~)=6 THEN POKE 82,2:GO 
TO 11 
429 POSITION 20,lS:? "THANK VOU":? "FO 
R PLAVING, BETTER":? "LUCK NEHT TIHE": 
END 
500 POSITION 20,20:? "S LINE PLAV"; 

519 BET=l:GOSUB 1190:BET=0 
529 POSITION 20,22:? "BANKROLL:";BANKR 
OLL;:POSITION 29,21:? "BET:";BET;:POSI 
TION 10,21:? "WIN:";WIN; 
519 If BET{5 THEN POSITION 20,21:PRINT 

If ... , 
S12 fOR DELAY=l TO 5:NEHT DELAY 
515 If BANKROLL=O OR BET=5 THEN 560 
540 If STRIGCO)=O THEN BET=BET+l:BANKR 
OLL=BANKROLL-l:S0UND 0,50,10,14 
S45 If PEEKC5127~1=1 AND BET=O THEN ~O 
550 IF BET=l THEN POSITION 4,8:PRINT " 

II. 
I , 
552 IF BET=2 THEN POSITION 4,6:PRINT " II. I , 
554 IF BET=l THEN POSITION 4,10:PRINT 
" II. 

I , 

5S6 IF BET=4 THEN POSITION 4,4:PRINT II - ... , 
558 IF BET=5 THEN POSITION 4,12:PRINT 
" " . , 
560 POSITION 29,22:PRINT BANKROLL;" II. , 
: POSITION 24,23 : PRINT BET; 
562 IF BET=5 THEN POSITION 2e,21:PRINT 

II " 
565 FOR DELAV=l TO 20:NEHT DELAV 
566 SOUND 0,0 , 0 , 0 
570 IF STICK(0)=15 THEN 510 
575 IF BET=O THEN S30 
5S0 GOSUB 2300 
590 GOSUB SPIN 
600 LOCATE S,8,lM:POSITION 5,8:? CHRS( 
LMl:LOCATE 8,8,HM:POSITION 8,8:? CHR$( 
MHJ:LOCATE 11,8,RM:POSITION 11,8 : ? CHR 
S (RM) 
605 LOCATE 5,6,LT:POSITION S,6:? CHRS( 
IT) : LOCATE 8,6 , MT:POSITION 8,6:? CHRS( 
MT):LOCATE 11,6,RT:POSITION 11,6:? CHR 
S (Rn 
610 lOCATE S,10,LB:POSITION 5,10:? CHR 
S(LB) :LOCATE 8,10,HB:POSITION 8,10:? C 
HRS(HB):lOCATE 11,10,RB:POSITION 11,10 
:? CHRS(RB) 
620 IF (LM=CH AND MM{)CH) OR (LH=CH AN 
D HM=LM) THEN F=LH:S=MM:T=RM:GOSUB FPA 
V 
621 IF lH=DB AND HH=SB AND (RM=DB OR R 
M=SB) THEN F=LH:S =HH:T=RM:GOSUB FPAV 
622 IF lH=HH AND RH=HH THEN F=lM:S=MM: 
T=RM:GOSUB FPAV 
623 IF lM=DB AND (HM=DB OR HH=SB) AND 
RH=SB THEN F=LM:S=HM:T=RM:GOSUB FPAV 
624 IF LH{}CH AND LM(}DB AND LH()S8 AN 
D LM{}185 THEN IF LM=HM AND (RH=OB OR 
RM=SB) THEN 62~ 
625 IF lH=SB AND HH=OB AND (RM=DB OR R 
M=SO) THEN F=LH:S=HM:T=RM:GOSUB fPAV 
626 IF lM=SB AND (MH=DB OR HH=SB) AND 
RH=DB THEN F=lM:S=MH:T=RH:GOSUB FPAV 
628 GO TO 630 
62' F=LM:S=MH:T=RM:GOSUB FPAV 
619 IF OET=lTHEN 689 
6~1 IF LT=OB AND HT=SB AND (RT=DO OR R 
T=SB) THEN F=lT:S=HT:T=RT:GOSUB FPAV 
632 IF ~LT=CH AND HT(}CH) OR (LT=CH AN 
o MT=CH) THEN F=lT:S=MT:T=RT:GOSUB FPA 
V 
611 IF LT=DB AND (MT=56 OR MT=OB) AND 
RT=SB THEN F=lT:S=HT:T=RT:GOSU8 FPAV 
614 If IT=MT AND RT=HT THEN F=lT:S=HT: 
T=RT:GOSUB fPAV 
635 IF LT=SB AND MT=DB AND (RT=DB OR R 
T=SB) THEN F=LT:S=MT:T=RT:GOSUB FPAV 
636 IF IT{>CH AND IT()105 AND IT(}DB A 
NO IT(}SO THEN IF IT=MT AND (RT=DB OR 
RT=SO) THEN 640 
637 IF IT=SB AND (HT=5B OR MT=DO) AND 
RT=DB THEN f=LT:S=MT:T=RT:GOSUB fPAY 
638 GOTD 642 
640 F=LT:S=HT:T=RT:GOSUB fPAV 
642 IF 8ET=2 THEN 680 
643 IF lB=DB AND HB=SO AND (RB=DO OR R 
B=SB) THEN F=lB:S=MB:T=RO:GOSUB FPAV 
644 IF (lB=CH AND HO()CH) OR (lO=CH AN 
D MB=CH) THEN 652 
645 IF lB=DB AND (HB=DB OR MB=SBl AND 
RB=SB THEN F=lB:S=MB:T=RB:GOSUB FPAV 
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646 IF LO=HB AND RO=HB THEN 652 
647 IF LO=SB AND M8=DB AND (RB=DB OR R 
B=SO) THEN F=LB:S=HB:T=RB:GOSUB FPAY 
648 IF LO(}CH AND LB(}105 AND LB(}DB A 
ND LB{}SO THEN IF LB=MB AND (RB=DB OR 
RB=SB] THEN 652 
64' IF LO=SB AND (MB=DB OR M8=SB) AND 
RB=DB THEN F=LB:S=HB:T=RB:GOSUB FPAY 
650 GOTO 654 
652 F=LB:S=HB:T=RB:GOSUB FPAY 
654 If BET=l THEN 680 
655 IF LT=DB AND ""=SB AND (RB=DB OR R 
B=SB) THEN F=LT:S=HH:T=RB:GOSUB FPAY 
656 IF (LT=CH AND HH=CH) OR (LT=CH AND 

HM<>CH) THEN 664 
657 IF LT=DB AND (HH=DB OR ""=SB) AND 
RB=SB THEN f=LT:S=HH:T=RB:GOSUB FPAY 
658 If LT=HH AND RB=HH THEN 664 
65' If LT=SB AND HM=DB AND (RB=DB OR R 
B=SB) THEN F=LT:S=HH:T=RB:GOSUB FPAY 
660 IF LT{}CH AND LT(}105 AND LT()DB A 
ND LT{}SB THEN IF LT=HH AND (RB=DB OR 
RB=SB] THEN 664 
661 IF LT=SB AND (HH=DB OR ""=SB) AND 
RB=DB THEN F=LT:S=HH:T=RB:GOSUB FPAY 
662 GOTO 665 
664 F=LT:S=MM:T=RB:GOSUB FPAY 
665 IF BET=4 THEN 680 
666 If LB=105 AND HH=LB AND RT=HH THEN 

NIN=WIN+2000:GOSUB 2600 
667 IF LB=DB AND ""=SB AND CRT=DB OR R 
T=SB) THEN F=LB:S=HM:T=RT:GOSUB FPAY 
668 IF (LB=CH AND HH(}CH) OR (LB=CH AN 
D HH=CH) THEN 676 
66' If LB=DB AND (HH=D8 OR MH=SB) AND 
RT=SB THEN F=LB:S=HH:T=RT:GOSUB FPAY 
670 If LB{}105 AND LB=HM AND RT=HH THE 
N 676 
671 IF L8=SB AND ""=DB AND (RT=DB OR R 
T=S8) THEN f=LB:S=HH:T=RT:GOSUB FPAY 
672 IF L8{)CH AND L8(}105 AND LB{}D8 A 
ND LB{}S8 THEN IF LB=HM AND (RT=DB OR 
RT=SB) THEN 676 
671 IF L8=S8 AND (HM=D8 OR ""=S8) AND 
RT=D8 THEN F=LB:S=HM:T=RT:GOSUB FPAY 
674 GO TO 680 
676 F=L8:S=MH:T=RT:GOSU8 FPAY 
680 BANKROLL=BANKROLL+WIN:POSITION 2', 
22:? BANKROLL; 
685 IF NIN}O AND NIN(10 THEN DUR=2:GOS 
UB .. UNSOUND 
6'0 IF WIN}=10 AND WIN(25 THEN DUR=l:G 
OSUB WINSOUND 
6'1 IF WIN}=25 AND WIN(=50 THEN DUR=5: 
GOSUB WINSOUND 
6'5 If NIN}50 AND WIN{2000 THEN DUR=10 
:GOSUB WINSOUND 
780 POSITION 4,4:? '~";:POSITION 4,6:? 

....... ; :P05ITION 4,10:? ....... ; :POSITION 4, 
12:? "~"; 
705 BET=0:P05ITION 24,21:PRINT BET; 
719 IF BANKROLL}O THEN 510 
720 GOTO 150 
1000 REM WINNER SOUND 
1010 FOR 1=1 TO DUR 
1015 FOR 5=40 TO '0 STEP 5 
1020 SOUND 0,5,10,10 
1825 NEXT S 
1030 FOR S='O TO 40 STEP -5 
1835 SOUND 0,5,10,10 
1040 NEXT 5 
1050 NEXT I 
1055 SOUND 9,0,0,0:RETURN 
1300 PS=2 
1110 FOR 1=1 TO 8 
1120 POSITION 34,PS:? ASC(PAY$(I,I))*B 
ET;" "; 
1125 PS=PS+2 
1110 NEXT I 
1140 IF BET(5 THEN POSITION 34,18:? AS 
C (PAY$ n,') )*BET;" ";: RETURN 
1350 IF OET=5 THEN POSITION 34,18:? AS 
C (PAY$ n," )*18; 
1360 RETURN 
2800 POKE 752 f l:? CHR$(125):POSITION 2 
,2:PRINT .... HrHHHHH ab P 
AYS 2" 

2005 POKE 756,PEEK(186)+1:SETCOLOR 1,9 
,9:SETCOLOR 2 8 15 

~:g ~:~:~ ::~l1iflUfjfjn" ab ab 
PAYS 5" 

2814 PRINT " .. ~ ... ... ....... " 
2816 PRINT .... ~ ... .I .I .... cd cd cd 

PAYS 10" 
2020 PRINT II .. ~ ... ... .I .... ," 
2825 PRINT ....... • • ..... ef ef ef 

PAYS 1411 
2010 PRINT .... ~ ... ... ....... I" 
2015 PRINT .... ~ .I .I .I.... gh gh gh 

PAYS 18" 

~:~~ ~:~:~ ::~r""""'''H.I ...... ''' .. H I" ••• 
PAYS 20" 

2046 PRINT 
2048 PRINT 

PAYS 20" 
2050 PRINT 
2055 PRINT 

PAYS 50" 

~:~~ ~:~:~ :: ~I~ .. FFFFFi ~~ I" 
~:iiS ::i:~ :: l~~l:l},~l:l}l~ I:: 
206' PRINT II ~ lllll~llll ~" 
2870 PRINT II { \ " 

2880 PRINT II ........ H .... H "; 
28'0 RETURN 
2100 POKE 752,1:FOR 1=1' TO 21 
2110 POSITION 20,1 
2120 PRINT II 

2130 NEXT I 
2140 RETURN 
2200 FOR 1=1 TO 5 

MIX BARS 

------
ij ij ij 

II. , 

2210 POSITION 20,16:PRINT .. 
_11111:181" ; 

PLtlV 1 TO 5 

2220 FOR DELAY=l TO 10:NEXT DELAY 
2210 POSITION 20,16:PRINT "PLAY 1 TO 5 

COINS'" 
2240 fOR DELAY=l TO 10:NEXT DELAY 
2250 NEXT I 
2260 RETURN 
2300 POKE 752,1:POSITION 17,7 
2110 fOR 1=1 TO 5 
2320 PRINT" .J+I+"; 
2125 FOR DELAY=l TO 20:NEXT DELAY 
2130 NEXT I 
2140 FOR 1=1 TO 5 
2150 PRINT ". t+I+"; 
2155 FOR DELAY=1 TO 20:NEXT DELAY 
2160 NEXT I 
2170 WIN=O:POSITION 34,23:? WIN;" "; 
21'0 RETURN 
2480 If LM=CH AND HM(}CH THEN WIN=BET* 
2 
2410 IF LM=CH AND MH=CH THEN WIN=BET*5 
2420 IF LH=" AND HH=LM AND RH=MH THEN 

WIN=BET*10 
2425 IF LH=" AND HH=" AND (RH=DB OR 
RH=SB] THEN WIN=WIN*10 
2430 IF LM=101 AND MH=LH AND RH=MM THE 
N WIN=8ET*14 
2435 IF LH=101 AND MH=101 AND CRM=D8 0 
R RM=SB) THEN WIN=BET*14 
2440 IF LM=103 AND MH=LM AND RMeM" THE 
N WIN=BET*18 
2445 IF LH=103 AND MH=101 AND (RH=DB 0 
R RH=5B) THEN WIN=BET*18 
2450 IF LH=D8 AND HM=LH AND RM=HM THEN 

WIN=8ET*59 
2452 If LM=SO AND HM=LM AND RM=HM THEN 

WIN=BET*29 
2453 If LH=DB AND HM=SN AND (RH=DB OR 
RH=SB) THEN WIN=BET*29 
2454 If LH=DO AND (MMeDB OR HH=50) AND 

RM=SB THEN WIN=BET*20 
2455 IF LH=S8 AND HM=DO AND (RH=DB OR 
RH=5B] THEN WIN=BET*29 
2456 IF LH=SO AND (MH=DB OR HM=50) AND 

RH=DB THEN WIN=BET*Z9 
2460 IF LH=105 AND HH=LM AND RH=MM AND 

BET(5 THEN WIN=BET*290 
2470 IF LM=105 AND MM=LM AND RH=MM AND 

BET=5 THEN WIN=BET*2099:GOSUB 2680 
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2480 POSITION 34,23:PRINT WIN;II II;:BAN 
KROLL=BANKROLL+WIN 
24'0 POSITION 2',22:PRINT BANKROLL;" " 
, 
24'5 RETURN 
2600 FOR 1=0 TO 288 STEP 5 
2605 SOUND 0,1,0,15 
2610 NEXT I 
2615 FOR 1=1 TO 5 
2620 FOR S=48 TO '0 STEP 2 
2625 SOUND 0,5,10,10 
2638 NEXT 5 
2640 FOR 5='0 TO 40 STEP -2 
2645 SOUND 0,S,10,10 
2650 NEXT S:NEXT I 
2655 fOR 1=1 TO 20 
2660 fOR 1=0 TO 288 STEP 5 
2665 SOUND 0,1,0,15 
2670 NEXT 1:50UND 0,8,0,8 
2672 FOR 1=1 TO 10 
2673 fOR DELAY=1 TO 40:NEKT DELAY 
2674 POSITION 20,20:? "il!IO:JiII:_mlJ:4:mUl 
UII; 
2675 FOR DELAY=l TO 20:NEKT DELAY 
2676 FOR DELAY=l TO 20:NEKT DELAY 
2678 POSITION 28,20:? " 
II. 

2680 NEKT I 
2685 POSITION 28,20:PRINT II 

II. , 
26'8 RETURN 
2808 fOR 1=1 TO 200 STEP 25 
2810 SOUND 0,1,6,8 
2820 NEKT I 

~~~g ~~~~~N~(:,g(:j:~~~~~IF L}5' THEN 
L=L-60 
2'60 M=M+16+INTCRND(0)*6]*2:lf M}5' TH 
EN H=M-60 
2'70 R=R+22+INTCRNDCO)*6)*2:lf R}5' TH 
EN R=R-60 
3000 POKE 77,O:fOR K=1 TO 15 
3010 POSITION 11,10:PRINT R$(R,R+l1:R= 
R+2:If R}5' THEN R=l 
3820 POSITION 11,8:PRINT R$CR,R+l):R=R 
+2:If R}5' THEN R=l 
3810 POSITION 11,6:PRINT R$(R,R+11 
3040 R=R-2:If R<l THEN R=R+60 
1045 If K=11 THEN GOSUO 2800 
3050 If K)18 THEN 3110 
1060 POSITION 8,10:PRINT M$CM,H+l1:M=M 
+2:If H}5' THEN H=l 
1070 POSITION 8,8:PRINT M$CM,H+l) :H=H+ 
2:If M}5' THEN M=l 
1080 POSITION 8,6:PRINT M$CM,H+l} 
1100 M=H-2:If H<l THEN H=H+60 
1105 If K=6 THEN GOSUB 2808 
1110 If K}5 THEN 3168 
3120 POSITION 5,10:PRINT L$CL,L+1}:L=L 
+2:If L}5' THEN L=l 
1110 POSITION 5,8:PRINT L$(L,L+l} :L=L+ 
2:If L)5' THEN L=l 
1140 POSITION 5,6:PRINT L$(L,L+l) 
3150 L=L-2:If L<1 THEN L=L+60 
3160 NEKT X 
3165 GOsUO 2800 
1170 L=L-2:IF L<1 THEN l=L+60:M=M-2:IF 

H<l THEN H=N+60:R=R-2:IF R<l THEN R=R 
+60 
3180 RETURN 
4000 IF CHR$ (Fl ="a" AND CHR$ (51 O"a" T 
HEN .. =2 
4010 IF F=CH AND 5=CH THEN W=5 
4920 IF F=" AND 5=" AND T=" THEN N= 
19 
4025 IF F=" AND 5=" AND (T=DO OR T=5 
B) THEN .. =19 
4910 IF F=191 AND 5=181 AND T=101 THEN 

.. =14 
4935 IF f=101 AND 5=101 AND (T=DO OR T 
=58) THEN N=14 
4940 If f=103 AND 5=103 AND T=103 THEN 
.. =18 

4045 If f=103 AND 5=103 AND CT=D8 OR T 
=SB) THEN .. =18 
4050 If f=DO AND 5=f AND T=s THEN .. =20 
4952 If f=D8 AND S=50 AND (T=D8 OR T=5 
8) THEN .. =20 

4053 IF F=DB AND (S=DB OR S=5B] AND T= 
SB THEN W=20 
4054 IF F=5B AND S=DB AND (T=DO OR T=S 
0] THEN W=20 
4055 IF F=5B AND (5=00 OR 5=50] AND T= 
DO THEN W=20 
4058 IF F=5B AND S=F AND T=5 THEN ~~2e 
4860 IF F=105 AND S=f AND T=S THEN W=2 
00 
4065 WIN=WIN+W:P05ITION 34,23:PRINT WI 
N; 
4080 RETURN 
10008 U=O:FOR 1=0 TO 200 STEP 25 
10005 SOUND 0,1,0,15 
10006 SOUND l,I,2,15:S0UND 2,1,4,15 
10018 NEXT I 
10015 SOUND O,8,O,O:SOUND l,O,O,O:SOUN 
D 2,8,0,0 
100'0 STOP 
20008 FOR 1=1 TO 5 
20005 FOR S=O TO 200 STEP 5 
20018 SOUND 0,5,8,15 
20015 NEXT 5 
20028 FOR 5=208 TO 0 STEP -5 
20025 SOUND 0,5,8,15 
20038 NEXT 5 
20035 NEXT I 
20040 SOUND 0,0,0,0 
20045 STOP 
32000 POKE 106,PEEK(106)-5:GRAPHIC5 2: 
sTART=(PEEK(106)+1]*256:POKE 756,sTART 
1256:POKE 752 1 
32005 DIM HFR~(38):REsTORE 32016:fOR H 
=1 TO 38:READ N:KFR$(X,X)=CHR$(N):NEKT 

H 
32010 ? U6;" )()()()()()()(J()()()U(" 

32011 ? U6;" * (IiItiI11 *" 
32012 ? U6;" * Sl0rln *" 
32013 ? U6;" * I:ttil M *" 
32014 ? U6;" )()()()(J()()(J()()(J()(" 
32015 ? "OY HICHAEL A. IUINs" 
32016 DATA 104,16',0 133,203 133 205 1 
6,,224,133,206,165,196,24,10~,1,i33,~O 
4,160,0,177,205,145,203,200 
32017 DATA 208,24',230,284,230,286,165 

3ig~82~~U~~~~~:~k~~~)j~RE5TORE 32100 
32038 READ K:IF K=-l THEN RESTORE :RET 
URN 
32040 FOR y=o TO 7:READ Z:POKE K+Y+5TA 
RT,Z:NEKT Y:GOTO 32030 
32108 DATA 520,170,170,170,170,178,170 
,170,170 
32101 DATA 528,170,85,170,85,170,85,17 
0,85 
32102 DATA 536,170,0,170,0,170,0,170,0 
32103 DATA 544,160,160,160,168,10,10,1 
0,10 
32104 DATA 552,80,80,80,80,5,5,5,5 
32105 DATA 560,128,128,160,168,168,168 
,170,170 
32106 DATA 568,2,2,10,10,42,42,170,170 
32107 DATA 584,234,184,46,13',46,186,2 
24,170 
32108 DATA 600,167,28,114,208,114,156, 
3',170 
3210' DATA 608,170,0,170,255,255,170,0 
,170 
32110 DATA 616,1,171,7,175,31,1'1,127, 
255 
32111 DATA 624,255,127,1'1,15',175,167 
,171,16' 
32112 DATA 776,2,82,82,81,1,81,80,80 
32113 DATA 784,178,168,128,64,64,64,8, 
o 
32114 DATA 7'2,l,5,5,21,21,5,5 L l 
32115 DATA 800,64,80,80,84,84,uO,80,64 
32116 DATA 808,2,10,10,42 L 42 L I0

1
18,2 

32117 DATA 816,128,160,16~,lb8, 68,160 
,160,128 
32118 DATA 824,1,2,1,2,5,18,21,3 
3211' DATA 832,0,128,64,128,64,168,88, 
128 
32128 DATA 840,85,85,64,0,1,5,4,20 
32121 DATA 848,85,84,4,16,80,64,8,0 
32122 DATA -1 

• 
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CHECKSUM DATA 
(See pgs. 7~1O) 

1 DATA 536,632,8~,,8~5,184,307,678,87' 
,220,2'5,143,351,720,17,548 L 7384 
138 DATA 158,'33,148,368,'8~,'2,"4,46 
8,7'7,'66,134,68,248,261,668,7204 
315 DATA 896,170,'91,1',825,108,364,78 
6,155,'68,421,'~6,516,310,354,76'1 
519 DATA 331,142,28,364,552,'48,74',33 
3,334,453,342,473,808,774,350,6'73 
566 DATA 101,487,816,825,'6,'38,"5,39 
6 , 27,725,148,803,578,75',836,8432 
628 DATA 726,175 , 81',805,105,'11,237,8 
3',650,'45,734,214,825,612,8'0,'487 
645 DATA 646,76,646,3'0,680,737,111,83 
1,733,26,811,137,767,613,838,8042 
662 DATA 746Ll'2~836L"5~720L'54L7'8,5 
'O,747,461,8L5,7~2,lnl,4~2,7~7,lu806 
6~0 DATA ~'6,245,74,'9,71,,36,,728,55, 
744,'5,402,526,271,411,518,6237 
1050 DATA 48~,246,280,158,568,667,4'6, 
408,565,7~4,71,732,6'7,143,187,6591 
2916 DATA 760,436,815,167,822,168,181, 
736,~'1,278,542,614,61,168,807,7546 
206' DATA 720,241,~77,7'8,616,427/15,4 
'2,788,147,58~,371,111L375,4'7,7158 
2260 DATA 7'3,627,151,~42,387,4'8,154, 
528,3'O,501,7'4,7~,,110,865,610,776' 
2425 DATA 46',248,664,267,687,646,662, 
567,6'1,520,680,7'6,26',418,88,7672 
24'5 DATA 812,150,565,595,179,'7,432,5 
37,28~,434 540,368,156,571,407 6013 
2672 DATA 161,3",'71,491,493,22,512,1 
64,808,356,120,512,260,128,641,6460 
2'70 DATA 68',5'2,351,313,607,554,746, 
858,246,17,304,508,372 576 227 6'60 
3130 DATA ~,~,2'5,504,542,~60,;28,7'4, 
4'6,822,'83,821,378,545,1",564,10010 
4050 DATA 64,,~4~,'78,~51,12,719,"7,8 
6~,7~1,'51,446,245,662,525,488,10227 
29908 DATA 262,370,531,68',687,486,678 
,681,565,4'5,288,843,671,3'1,128,7767 
12013 DATA 277,683,5~O,657,5'4,768,663 
,~60,6',606,40,500,'32,128,17,7484 
32107 DATA 702,61',5'7,366,154,'5',397 
,428,122,866,127,406,371,'1~,754,76'7 
32122 DATA 832,832 

• 
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HALLS OF 
THE LEPRECHAUN KINei 

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 
gold. Every nation is bankrupt. The world' s on ly 
chance is Smiley, the famous gold miner. With his 
dexterity and wit, Smiley just might be able to recap
ture a ll of the gold, p ick up the magic key, and put 
the gold in a sanctua ry. But unless he's careful, the 
Leprechaun King will give him the Midas touch, 
turning him into a 24-carat go ld tombstone. 

When the ga me begins, take some time to notice 
wh ere everything is positioned. Smiley is in the 
upper middle of the screen, and the Leprechaun Kin g 
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 co rner, you will see 
the magic key surrounded by walls. Collect about 
half of th e gold , and the key will move to the center 
of the maze. 

After Smi ley ge ts the key and all of the go ld , he 
goes to the sanctua ry chamber a t 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 go ld 
tombstones. When Smiley loses a life, a tombstone 
appears as a rest ing place for all of the go ld he was 
carryi ng. A new Smiley has to touch the tombstone 
to co llect the gold that the o ld Smiley was carrying. 

You sta rt 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 indi ca te lives remaining 
(including the one currentl y in use) . 

An expert player might get to the third maze and 
find it is totally different. Two clues abo ut this maze : 
the key appea rs in th e lower middle of the screen, 
and the sec tion of disappearing wa ll lies directly 
below the cross. 0 

The program. 

Lines 1~10 - Variable initia lization , title 
Lines 120~372 - Cha rac ter 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 se t 

data 
Lines 1150~1154 - Lives left indicator 
Lines 1500~1510 - "Midas Touch" so und 

effec ts 
Lines 2000~ 2020 - Counts bags of gold 

taken, places key in the maze if eno ugh has been 
taken 

Line 2500 - Draws tombstone, checks men 
left 

Lines 251O~2570 - Erases Smiley's trail 
Line 2575 - Sta rts game over when all men 

are used up 
Lines 2610~2700 - Puts the gold Smiley 

was car rying in a tombstone when he is killed 
Lines 3000~3050 - Subroutine to fl ash 

maze 
Lines4000~4350- Actually moves Lepre

chaun. 
Line 5000 - Plays "Oh, when the saints ... ," 

clears sc reen 
Lines 6000~6007 - Displays score a t end 

of ga me 
Line 6010 - C lears 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 - Co lor rotation sub
routine 

1 ClR :K=10:Y=I:HH=17:HY=Z:Hl=10:Yl=1 
5 GRAPHICS 2+16:? U6;" ":? U6i" " 
6 ? US;" THE HtlllS OF THEil:? US;" l 
EPRECH~N KING":? U6i" II 

7 ? U6;" created":? U6;" If 

8 ? U6;" . liE":? U6;" " 
'J ? US;" ~ ~ ":? US;" ":? 
U6;" 1:.J~~·" 

10 FOR ZZl-l TO ZO:GOSUB 10000:NEKT ZZ 
Z 
120 POKE 106,PEEKCI06)-2 
130 GR~PHICS 1+16 
150 A=PEEKCI06)*256 
1'J0 5ET=PEEKCI06) 
298 POKE 756,5ET 
220 FOR C=O TO 7 
230 POKE tl+C,O 
240 NEXT C 
250 fOR C=8 TO 63 
260 READ CHAR 
278 POKE A+C,CHAR 
280 NEHT C 
36'3 fOR C=64 TO 71:POKE A+C,146:NEKT C 
370 fOR C=72 TO 7'J:POKE ~+C,144:NEKT C 
371 fOR C=80 TO 87:POKE A+C,128:NEKT C 
372 fOR C=88 TO 'J5:READ CHAR:POKE A+C, 
CHAR:NEKT C 
3'J5 If TI">=l ~ND TIH(3 THEN RESTORE 1 
949 
3'J6 IF TIH>=3 THEN RESTORE 7000 
l'37 TIM=TIH+l 
l'J8 MM=2:If TIK=l OR TI"=5 THEN MH=l 
480 READ GRl,GR2,GR3,GR4 
410 IF GRl=-l THEN GOTO 440 
429 COLOR l5:PlOT GRl,GR2:DRtlHTO GR3,G 
R4 
438 GO TO 400 
449 READ 61,G2 
459 If Gl=-1 THEN 500 
460 COLOR ll0:PLOT 61,G2 
470 GOTO 440 
580 IF TIM(4 THEN COLOR 35:PlOT l,2:PL 
OT 7,l:PlOT 6,3:PLOT 1,16:COlOR 32:PlO 
T 12,14 
502 BAGS=0:DBAf,S=O:GOlD=0:KEY=8:If TIM 
(4 THEN COLOR 37:PlOT 18,22 
503 If TIH(4 THEN RESTORE 1129 
504 IF TIH}=4 THEN RESTORE 70'J0:lOCATE 

. 10,11,ZZ:IF ZZ=32 THEN COLOR 37:PLOT 
10,11 
596 K=10:Y=1:READ RMH:READ RMY:"X=RMX: 
MY=RHV:Xl=10:Vl=1 
507 READ SDO,SD01,SD,SDl,5C,SC1,K,E,AX 
,AY,ND 
510 Kl=X:Yl=Y 
515 POKE 711,251 
516 POKE 77,0 
520 IF STICKCO)=15 THEN GOTO 580 
5:;Hl J=5TICK CO) 
540 If J=il THEN X=X-l 
550 IF J=7 THEN X=X+l 
560 IF J=14 THEN '1'='1'-1 
570 IF J=13 THEN '1'='1'+1 
580 LOCATE K,V,I:IF 1=35 THEN X=Xl:Y=Y 
1 
5'30 If 1=130 THEN GOSU8 2000 
5'J5 If 1=38 THEN GOlD=GOLD+DGOLD:8AGS= 
D8tlGS:fOR ZZ=-30 TO 39:50UND 0,A8S(ZZ) 
,10,8:NEXT ZZ:SOUND 0,0,0,0 

680 IF 1=1 THEN GOSUB 1580:GOTO 2500 
60S IF 1=37 THEN KEV=1:ZZZ=68:FOR ZZ=6 
o TO 40 STEP -1:50UND 0,ZZ,18,8:S0UND 
I,ZZZ,10,8:ZZZ=ZZZ-1:NEXT ZZ 
606 SOUND O,O,O,O:50UND 1,0,0,0 
615 IF J(}15 THEN COLOR 32:PlOT Xl,Vl 
620 COLOR 36:PlOT X,V 
622 If X=5DO AND Y=5D01 AND KEV=l AND 
STRIG(0)=8 THEN COLOR 32:PLOT SD,5Dl 
62l If X=SC AND Y=SCI THEN PGOLD=PGOlD 
+GOlD:COLOR l'3:PlOT SC,SCl:X=AX:Xl=K:Y 
=AV:Yl=Y:GOlD=O:GOSUB ~380 
624 If BAGS(=N8 AND 1=3'3 THEN 5000 
610 ""=""*-1 
640 IF MM=1 THEN 510 
650 lOCATE MX-l,MV,Dl 
660 lOCATE "H,MV-l,D2 
670 lOCATE HH+l,MV,Dl 

~gg ~~C~l~MUXA:~+~t~~v THEN 750 
780 IF K=MK AND MY}Y THEN fD=2:FDl=0 
719 IF K=MK AND MY<Y THEN FD=4:fD1=0 
720 If Y=MY AND HX};i TiiEiiFi}=i: riH=u 
710 IF Y=HY AND HX(X THEN fD=3:FDl=0 
740 GO TO 7~0 
750 IF MX(X THEN fD=l 
760 IF MK}X THEN FO=1 
770 IF HY(Y THEN FDl=4 
780 If HV}Y THEN fDl=2 
no REM 
7'J5 If fDl<>O THEN 'JOO 
800 IF fD=4 AND D4()l5 THEN RD=4:GOTO 
1150 
818 If fD=3 AND D1(>15 THEN RD=3:GOTO 
1150 
820 If fD=2 AND D2(>35 THEN RD=2:GOTO 
1150 
830 If FD=l AND Dl(>35 THEN RD=1:GOTO 
1150 
840 RD=IHTCRND(0)*4)+1 
850 IF RD=l ~ND Dl=l5 THEN 840 
860 IF RD=2 AND D2=35 THEN 840 
870 IF RD=3 AND D3=35 THEN 840 
880 If RD=4 AND D4=35 THEN 840 
8'J0 GOTO 1150 
'309 WAY5=0:lf fD=1 AND Dl{}15 THEN WAY 
S=WAYS+l:Hl=l 
'J02 IF fD=2 AND D2{>35 THEN WAYS=WAVS+ 
1:1012=1 
'J04 If FD=3 AND D3(}15 THEN WAV5=WAVS+ 
I:W3=1 
?06 If FD=4 AND D4<>15 THEN WAYS=WAYS+ 
1:W4=1 
~08 IF FDl=l AND Dl(>35 THEN WAYS=HAYS 
+1:Hl1=J. 
'J19 IF fDl=2 AND D2<>15 THEN WAVS=WAYS 
+1:W22=1 
'J12 IF FDl=l AND D3(>l5 THEN HAVS=WAVS 
+1:H3l=1 
'J14 IF FDl=4 AND D~<}15 THEN WAYS=WAVS 
+1:H44=1 
'J16 If WAYS=2 THEN 4000 
'J18 IF Wl=1 THEN RD=l 
'J20 IF H2=1 THEN RD=2 
'J22 IF Hl=1 THEN RD=3 
'J24 IF W4=1 THEN RD=4 
'325 GO TO 4070 
'326 GOTO 1150 
~'3'J GOTO 510 
1000 DATA 170,84,124,170,146,254,40,10 
8 
1910 DATA 126,60,66,221,20'3,21'1,66,69 
1020 DATA 170,85,170,85,170,85,170,85 
1010 DAT~ 60,126,21'1,255,18'3,1'J5,126,6 
o 
1015 DATA 0,0,7,253,85,87,0,0 
1917 DATA 28,54,11'3,65,ll'J,II~,11'J,127 
1038 DATA 24,24,126,126,24,24,24,24 
103'3 DATA 31,35,6'1,24'J,137,138,140,248 
1040 DATA 13,13,14,11,2,14,4,14,5,15,4 
,15,5,16,8,16,15,15,16,15,13,16,14,16, 
2,18,5,18,7,18,'3,18,15,18,17,18 
1041 DATA 1,0,18,0 
1050 DATA 2,1'J,l,l'J,7,1'3,~,l'J,11,1'J,11 
,1'1,5,20,7,20,16,20,18,29,2,21,1,21,5, 
21 , 7,21,'3,21,14,21,2, 22,1,22 



VOL. 1 THE A.N.A.L.O .G. COMPEND IUM PAGE 137 

1860 DATA 1,1,1,5,16,1,18,7,~,1,~,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 
1070 DATA ',~,',18,8,13,8.14,3,16,3,17 
,8,0,8,23.8,23,l,,23,1'.23,1~,8,3,l,', 
1,11,1,16,1,11,2,16,2,11,4,16,4 
1880 DATA 4,6,',6,3,3,5,3,6,4,7,4,3,5, 
4,5,11,5,12,5,14,6,16,6,11,7,12,7,2,8, 
6,8,8,8,',8,11,8,14,8,5",6,~ 
18~0 DATA 11,~,13,~,16,',17,~,1,10,3,1 
0,6,18,7,10,15,10,17,18,6,11,7,11,',11 
,11,11,2,12,3,12.17,12,18,12,5,13,6,13 
18'5 DATA 18,13,16,17,11,11,11,17,-1,8 
,8,0 
1100 DATA 4,2,5,5,13,7,4,',8,',12,10,1 
8,11,15,12,3,11,',11,5,14,13,14,12,15, 
4,16,15,17,6,18,4,21,12,22,15,29 
1110 DATA 2,6, - 1,8 
1129 DATA 17,2,15,22,16,22,18,22,',12, 
17,22,-1' 
1150 IF lI=9 THEN COLOR 8:PLOT 1',O:PL 
OT 0,0 
1151 IF LI=-1 THEM COLOR ':PLOT l',O:P 
LOT 8,9 
1152 If LI=-2 THEM COLOR 18:PLOT 1',8: 
PLOT 8,9 
1154 GOTO 4110 
1599 COUNT=880:FOR ZZ=20 TO 9 ~TEP -1: 
SOUND O,COUMT,18,ZZ:SOUMD I,COUNT~(ZZ* 
"),19,ZZ:COUMT=COUNT-18:NEKT ZZ 
1510 SOUND 0,9,8,0:SOUND 1,9,0,0:RETUR 
N 
2800 BAGS=8AGS-l:GOLD=GOLD~INTCRNO(0)* 
108)+1:0BAGS=OBAGS-l 
2805 fOR ZZ=20 TO 0 STEP -1:S0UMO 0,20 
,i~,lZ:~E~T ZZ:5uUMu 0,0,0,8 . 
2010 If OBAGS=-10 OR BAGS=-10 THEN COL 
OR 37:PLOT K,E:COLOR 3':PLOT SC,SCI 
2020 RETURN 
2590 COLOR 38:PLOT K,Y:REK :LI=LI-l:If 

LI=-3 THEN GOSUB '158:GOSUB 6900:GOTO 
2570 

2510 LOCATE K,Y,ZZ:IF ZZ=16 THEM COLOR 
32:PLOT K,Y 

2520 LOCATE K~l,V,ZZ:If ZZ=36 THEM COL 
OR 32:PLOT K~l,Y 
2530 LOCATE K-l,V,ZZ:lf ZZ=36 THEM COL 
OR 32:PLOT K-l,V 
2540 LOCATE K,Y - l,ZZ:IF ZZ=36 THEM COL 
OR 12:PLOT K,Y-l 
2550 LOCATE K,Y~l,ZZ:IF ZZ=36 THEN COL 
OR 12:PLOT K,Y+! 
2555 LI=LI-l:IF LI=-3 THEN GOSUB '158: 
GOSUB 6000:GOTO 2570 
2560 COLOR 18:PLOT K,Y 
2570 K=19:Y=1:Kl=K:Yl=V:MK=17:KV=2:0KK 
=11K : OMV=MV 
2572 0=32 
2575 If LI=-3 THEN LI=O:GOTO 3'5 
2610 fOR FN=O TO 500:MEXT FN 
2617 DGOlD=GOLD:GOLD=0:K=18:V=1:Xl=18: 
Vl=l 
2620 MK=RKK:MV=RMV 
263e D=32 
2700 GOTO 503 
300e fOR COUNT=O TO 5 
3010 SETCOLOR 9,8,8 
3915 FOR ZZ=l TO 50:NEKT ZZ 
3020 SETCOLOR 9,2,8 
3025 FOR ZZ=l TO 50:NEKT ZZ 
3039 NEXT COUNT 
3040 SETCOLOR 0,2,8 
3050 RETURN 
4000 RW=IHTCRNOCO)*2)+1 
4010 IF RW=l THEN 1119 
4020 IF WI=l THEN RO=1 
40~0 IF W2=1 THEN RD=2 
4940 IF W3=1 THEN RD=~ 
495e IF W4=1 THEN RD=4 
4060 GOTO 1159 
4070 IF Wl1=1 THEN RD=l 
4089 IF H22=1 THEN RD=2 
40~0 IF W33=1 THEN RO=3 
4199 IF W44=1 THEN RO=4 
4110 IF RD=O THEN 4390 
4120 IF RO=l THEN H~=M~-l 

4130 IF RD=2 THEN HV=MV-l 
4140 If RD=3 THEN H~=HK~l 
4150 IF RD=4 THEN HV =MV+l 
4155 LOCATE OMK,OMV,ZZ:IF ZZ=36 OR ZZ= 
3' THEN 4162 
4160 COLOR D:PLOT OHX,OMV 
4162 0=32 
4165 LOCATE MH,MV,D:lf 0=36 THEN GOSUB 

1509:GOTO 2589 
4170 COLOR I:PLOT MH,MV 
4175 OHK=MH:OMV=MV 
4180 fO=0:FDl=9:RO=0:Dl=8:D2=0:D3=9:D4 
=8:WAVS=8:RD=9 
41'0 W1=8:W2=9:W3=0:W4=9:W11 =0:W22=0:W 
33=0:W44=0 
4200 GOTO 510 
4390 RD=INT(RND(0)*4)~1 
4310 IF RD=1 AND 01=35 THEN 4399 
4320 If RD=2 AND 02=15 THEN 4389 
4330 If RD=3 AND D3=35 THEN 4390 
4340 IF RD=4 AND 04=35 THEN 4380 
4350 GOTO 4120 
5000 GOSUB 3900:GOSUB ~090:GOSUB 6000: 
TIM=TIH+I:GOTO 3'5 
6800 COLOR 32:CI=0:C2=0:IF LI()-3 THEN 

GOTO 6005 
6001 IF LI=-3 THEN GOSUB 6810:POKE 756 
,224: POSITION 8.5:? U6; II '-1111);IE "; P 
GOLD 
6092 POSITION 4,19:? U6;"push 'trigger" 
:If LI=-3 THEN TIM=8 
6803 SETCOLOR 1,12,18:If STRIG(9)=0 TH 
EN 6005 
6004 FOR ZZ=l TO 50:NEXT ZZ:SETCOLOR 1 
,O,O:fOR ZZ=1 TO 50:NEKT ZZ:GOTO 6001 
6805 RESTORE 1840:IF LI=-3 THEN PGOLD= 
o 
6007 COLOR 32:GOSUB 6010:POKE 756,SET: 
RETURN 
6010 fOR Cl=O TO 23:PLOT O,CI:DRANTO 1 
',Cl:NE~T Cl:RETURN 
7000 DATA 0,9,1~,8,1',0,1',23,1',23,8, 
23,0,23,9,0,3,3,5,3,5,2,5,2,',1,11,1,1 
4,1,16,3,14,2,14,2 
7010 DATA ',4 11 6 ',6 11 4 16 5,14,5 
14,6,14,6",19,11,10,11,19,11,12,11,12 
,',12,',12,',10,3,5,5,5,5,6 , 5,6 
7020 DATA 3,',3,10,5,',5,10,14,',14,19 
,16,~,16,10,l,i2,l,il,5,12,5,il,i4,i2, 
14,13,16,12,16,13 
7910 DATA 10 15 10,17,',16,11,16,3 17 
5,17,14,17,16,1~,3,1,,5,1,,14,1,,1~,1~ 
,8 , 28,',20 
7940 DATA 11,28,11.,20,8,22,',22,11,22, 
12,22,2,22,2,23,17,22,17,23,12,21,12,2 
1,8,21,6,21,3,1',3,20 
7850 DATA 1,16,3,17,16,16,16,17,16,1', 
16,28,2,10,3,18,6,10,5,19,2,12,3,12,6, 
12,5,12,13,10,14,19 
7960 DATA 16,19,17,10,13,12,14,12,17,1 
2,17,12,-1,-1 
7970 DATA 4,2,15,2,4,6,15,6,10,4,10,6, 
',5,11,5,4,',15,',2,11,4,11,6,11,13,11 
,15,11,17,11,4,13,15,13 
7880 DATA ',15,11,15,',17,11,17,4,16,1 
5,16,4,20,15,20,',21,11,21,4,2,-1 
70'0 DATA 10,21,10,13,19,12,10,11,19,2 
2,10,12,-28 
8099 DATA 121,6,'6,6,'1,6,61,1,9,8,121 
,8,~6,8,'1,8,81,1 
8910 DATA 0,8,121,8,'6,8,'1,8,81,2,~6, 
2,121,2,'6,2 . 108,1 
8829 DATA 0,8,'6,8,'6,8,198,8,121,2,12 
1,6,'6,2,81,4,81,4,~1,2 
883 ' DATA 0,8,'1,8,'6,8,'1,8.81,2,'6,2 
,108,4,108,4,121,1,-1 
'900 RESTORE 8000 
~010 REAO PITCH 
'020 IF PITCH=-l THEN '130 
'040 READ DURATION:DURATION=INT(50/DUR 
ATION) 
~05a SOUND a,PITCH,10 , 8 
'960 If PITCH=O THEN '080 
'070 SOUND 1,PITCH+l,10,8 
~980 FOR ZZ=1 TO DURAIION:NEXT ZZ 
'0'0 SOUND 9,0,0,0 
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• 

'188 SOUND 1,8,8,8 
'118 FOR ZZ=l TO 5:NEKT ZZ 
'128 fiOTO '818 
'110 RETURN 
'150 RESTORE '270 
'160 READ DURATION:lf DURATION=-l THEN 

RETURN 
'170 DURATION=INT(DURATION*181 
'180 READ PITCH:lf PITCH=O THEN '280 
'1'0 PITCH=PITCH*l 
'200 SOUND 8,PITCH,10,8 
'218 SOUND l,PITCH+l,10,8 
'220 fOR ZZ=1 TO DURATION:NEKT ZZ 
'210 SOUND 0,0,0,0 
'240 SOUND 1,8,9,8 
'258 fOR ZZ=l TO l:NEKT ZZ 
'260 GOTO n60 
'270 DATA 2,47,2,69,1,81,1,60,2,47,2,6 
8,1,53.1,51,2,47,2,68,1,45,2,45,1,45 
'280 DATA 1,47,1,47.1,51,1,53,1,60,1,8 
,1.5,47,.5,51,1,60,1,53,1,47,1,47,2,47 
,1,51,1,53,2,53 
'2'0 DATA 1,47,1,48,2,40,1.5,47,.5,51, 
1,60,1,53,1,47,1,47,2,47,1.51,1,53,1.4 
7,1,53.1,60,1,9,-1 
'180 fOR ZZZ=l TO l:fOR ZZ=29 TO 8 STE 
P -1:50UND 8,28.18,ZZ:NEKT ZZ:SOUND 8. 
O,O,O:NEKT ZZZ:RETURN 
10808 fOR Z=l TO 1 
10010 A=PEEK(70S) 
19820 POKE 798,PEEK(7111:POKE 711,PEEK 
(710):POKE 718,PEEK(79":POKE 79',A:NE 
XT Z:fOR B=1 TO 10:NEKT 8:RETURN 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

For those interested, here are so me of the 
techniques used in this program. First is "redefined 
character sets," which when carefully laid o ut ca n 
si nlulate 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 : 

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. 

10 GRAPHICS 2+16:REM START OUT WITH A 
GRAPHICS STATEMENT 
20 POKE 106,PEEK(106)-2:REM SET ASIDE 
2 PAGES OF MEMORY FOR THE CHARACTER SE 
T 
30 CHBASE=PEEK(106)*256:REM THIS IS WH 
ERE THE CHARACTER SET HILL BE POKED IN 
TO MEMORY 
40 SET=PEEK(106):REM THIS IS WHERE THE 

CHARACTERS WILL GO IN TERMS OF PAGES 
Of MEMORY 
50 READ VALUE: .IF VALUE=-l THEN <J5: RE-H 
READ IN PART OF A CHARACTER 
60 POKE CHBASE+C,VALUE:REM PUT THE HUM 
BER IN MEMORY 
70 C=C+l:GOTO 50 
75 REM DATA FOR SPACE 
80 DATA 0,0,0,0,0,0,0,0 
85 REM DATA FOR SMILEV 
'0 DATA 60,126,21' ,255,18',1'5,126,60 , 
-1 
'5 POKE 756,5£T:REM TELL THE COMPUTER 
WHERE THE NEW CHARACTER SET IS LOCATED 
100 COLOR 1:PLOT 5,5:REM PUTS SMILEY 0 
N SCREEN AT 5,5 
110 GOTO 110:REM ENDLESS LOOP fOR OISP 
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: 

COLOR REGISTER 0 = 32, 33 through 95 
COLOR REGISTER 1 = 0, 1 through 124, 

(125'}: ), 126, 127 
COLOR REGISTER 2 = 160, 161 through 223 
COLOR REGISTER 3 = 128, 129 through 

154, (155*), 1'56 
through 255 

* 155 selects the same thing as 32. 125 has no 
e ffec t . 

Smiley's color is set by color register 1, so look in 
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th e second row. Since he is the second character, use 
the 2nd num ber in the 2nd row, w hi ch is 1. As an
other exa m ple , if Smiley were to be contro lled by 
colo r register 2 , the correc t number wo uld be 161. 
Try 16 1 in th e exam p le p rogram above and see wh at 
happe ns. 

Befo re you ge t too carried away , remem ber that 
the exa m p le program will no t allow tex t to be d is
played on the screen . To switch back to text o nl y, 
type POKE 756, 224 . 

Another sec tio n of th e H alls of the Lepr echaun 
King wh ich is interestin g is its colo r ro tat ion sub
ro utin e (10000-10020) . Adding this to a program's 
titl e makes it ve ry co lor ful. Here is ho w it wo rk s. 
t-\I\e mory locat ions 708-711 contain the numbers 
\V hich dete rm ine the colo rs which will be d isplayed 
fro m each co lo r register. The subro utin e rotates the 
colors from o ne register to another so that ever y
thing o n the screen fl ashes th rough each color. Try it 
in one of yo ur programs. 0 

Circle Radius Demo 

10 HCENTER=310/2:YCENTER=1~2/2 
100 GRAPHICS 8 
110 COLOR 1 
120 ? "ENTER RADIUS:";:INPUT RADIUS 
130 LET RADIUS=RADIUS+3-1 
149 LET K=O 
150 LET Y=RADIU5 
160 LET DIAMETER=3-2*RADIUS 
170 IF K(=Y THEN G05UB 1000:IF DIAMETE 
R(O THEN DIAMETER=DIAMETER+4*K+6:K=K+l 
:GOTO 170 
180 IF K}Y THEN END 
1~0 DIAMETER=DIAMETER+4*CK-Y)+10 
200 Y=V-l 
218 K=H+l:GOTO 170 
1800 REM 
1010 PLOT HCENTER+K.YCENTER+Y 
1820 PLOT KCENTER+V.YCENTER+K 
1030 PLOT KCENTER+Y.YCENTER-H 
1840 PLOT KCENTER+K.YCENTfR-Y 
1050 PLOT KCfNTER-K.YCENTER-Y 
1060 PLOT KCfNTfR-Y.YCENTfR-K 
1870 PLOT KCfNTER-Y.VCENTfR+K 
1080 PLOT KCENTER-K.VCENTER+Y 
10~O RETURN 

CHECKSUM DATA 
(See pgs. 7-10) 

10 DATA 50,~08.474,753,651.436.523,77j 
.371 . 580.245.356,504.275,~5,7088 
1020 DATA ~5.108.182.105,105,182.104.7 
88 , 1501 
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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. 0 

The program. 
Lines 1-30 - Initialization 
Lines 40-1000 - !v10vement 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 cha~ac

ter set 
Lines 32500-32700 - Title 
Lines 32700-32750 - End of game 

1 GOSU8 l2000:CLR 
2 GOSU8 l2500:SH=6:8=1 
5 GRAPHICS l:POKE 756,PEEKCI06)+1 
10 SETCOLOR 2,8,8:POKE 710,'4:POKE 711 
,45:FOR A=O TO l':POSITION 5,A:? U6;"e 
l'el'l'l'el'eeel'":NEHT A 
20 fOR A=5 TO 16:f=RNDC01*1':If f}l TH 
EN POSITION A,F:? tt6;"f":NEHT A 
lO H=10:Y=18:0H=H:OY=Y 
40 POSITION OH,OY:? U6;"e":POSITION OK 
,0Y+l:? tt6i"1''' 
41 LOCATE H,Y,Z:IF Z=182 OR Z=225 OR Z 
=66 THEN GOSU8 1000 
42 POSITION H,Y:? tt6;1~":POSITION H,Y+ 
I:? U6;lIm" 
4l IF SC=18800 OR SC=50000 OR SC=10080 
o THEN SH=SH+l:GOSU8 10eee 
44 IF Y=O THEN L=L+l:GOTO 5 
45 OH=H:OY=Y 
46 SOUND 0,Y+28,l,15:FOR A=l TO 15:NEH 
T A:SOUND 0,0,0,0 
47 G=RND(0)*4:IF G}l.7 THEN FOR A=5 TO 

16:POSITION A,RND(01*18:? U6;"f":NEHT 
A 

48 ON L GOSU8 2000,lOOO,4080,5000,6000 
:IF l=6 THEN l=e:B=B+l:GOSUB 11009 
4' POSITION e,l':? tt6;SC:POSITION 1,1: 
? tt6;L:POSITION 1,2:? tt6;B:POSITION I, 
l:? U6;SH 
58 IF STICKCO)=14 AND Y}O THEN Y=Y-l:S 
C=SC+50:GOTO 40 
60 IF STICKCO)=ll AND K}5 THEN H=H-l:S 
C=SC+50:GOTO 40 
70 IF STICKC01=7 AND H(16 THEN H=H+l:S 
C=SC+50:GOTO 40 
100 GOTO 42 
1880 SOUND O,48,6,10:fOR A=l TO 25:"EI( 
T A:SOUND O,O,O,O:SOUND 1,0,0,0 
.1.010 FOR A=Y TO 18:POSITION H A:? tt6;" 
~":POSITION H,A+l:? U6;"m":POSITION H, 
A-I:? tt6;"e":POSITION H,A:? tt6;"e" 
1020 SOUND O,A+28,10,10:NEHT A:SOUND 0 
,O,O,O:SH=SH-l 
1010 IF SH(O OR SH=O THEN GOTO l2700 
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1940 GOTO 10 
2880 REM DOCTORS 
2810 C=C+l:If C=11 THEN C=I:DC=RNDCO)* 
18 
2820 IF DC}6 THEN POSITION C+5,RNDCO)* 
18:? U6;"~" 
2840 RETURN 
3889 REM POTS 
3810 D=D+l:If 0=11 THEN D=I:DC=RNDCO)* 
19 
3828 IF DC}7 THEN fOR A=2 TO Y:POSITIO 
N D+5,A:? tt6;"B":POSITION 1)+5,A-l:? U6 
;"f":NEXT A:POSITION D+5,Y:? U6;"e" 
3838 RETURN 
4880 REM BIRD 
4810 BD=BD+l:IF BD=11 THEN BD=1 
4020 POSITION BD+5,2:? tt6;"C":POSITION 

BD+6,2:? U6;"D":P05ITION BD+4,2:? U6; 
"e":BDO=RNDCO)*10 
4022 IF 80=1 THEN POSITION 15,2:? U6;" 
ee" 
4825 IF BDO}3 THEN 4830 
4027 RETURN 
4830 fOR BDDA=4 TO 1':POSITION BO+5,BD 
DA:? U6;"eM":POSITION BD+5,BDDA-1:? tt6 
;lIee ll 
4040 lOCATE X,Y,Z:IF Z=10' THEN GOSUB 
1890 
4050 SOUND 0,BDDA+I08,10,8:NEXT BDDA:S 
OUND 0,8,0,8 
4060 RETURN 
5800 REM KONG 
5810 KN=KN+l:If KN=12 THEN Kl=Kl+l:KN= 
1 
5015 IF KN=1 THEN KN=KN+l:IF Kl=12 THE 
N Kl=1 
5020 POSITION KN+5, Kl + I:? 1t6; "ft" : POSIT 
ION KN+5,Kl+2:? U6;'~':POSITION KN-l+5 
,Kl-tl:? ::S;II~!U:~n3!TI31: K:C-l+5,;{L{-2:"! 
U6;"e" 
5825 POSITION 16,Kl+l:? tt6;"e":POSITIO 
N 16,Kl+2:? U6;le" 
5026 REM fOR A=1 TO 12POSITION 15,A? U 
6;"e"NEXT A 
5027 lOCATE X,Y,Z:IF Z=235 THEN GOTO 1 
000 
5030 000=RNDCO)*10+1 
5040 IF 000{6 THEN RETURN 
5045 IF 000}6 AND 000{7 THEN 5050 
5046 IF 000)7 AND 000{6 THEN 5200 
5047 IF 000}6 AND OOO{' THEN 5300 
5848 IF 000>' AND 00Q{18 THEN 5490 
5050 fOR A=Kl+4 TO 17 
5060 POSITION KN+5,A:? U6;"B":POSITION 

KN+5,A-l:? U6;"e":lOCATE X,Y,ZZ:IF ZZ 
=66 THEN 1000 
5070 SOUND 9,A+200,10,8:NEXT A:SOUND 0 
,8,O,O:POSITION KN+5,17:? U6;le" 
5080 RETURN 
5280 FOR A=Kl+4 TO 17 
5210 POSITION KN+5,A:? U6;"I":POSITION 

KN+5,A-l:? U6;"e":lOCATE X,Y,ZZ:If ZZ 
=73 THEN 1000 
5220 SOUND 9,A+288,18,8:NEXT A:SOUND 8 
,8,0,0:POSITION KN+5,17:? U6;"e" 
5230 RETURN 
5300 fOR A=Kl+4 TO 17 
5310 POSITION KN+5, A:? tt6; "M" : POSITION 

KN+5,A-l:? U6;"e":lOCATE X,Y,ZZ:IF ZZ 
=77 THEN 1880 
5320 SOUND O,A+200,19,8:NEXT A:SOUND 0 
,8,8,9:POSITION KN+5,17:? tt6;"e" 
5330 RETURN 
5490 FOR A=Kl+4 TO 17 
5418 POSITION KN+5,A:? tt6;"A":POSITION 

KN+5,A-l:? U6;"e":lOCATE X,Y,ZZ:If ZZ 
=65 THEN 1080 
5420 SOUND 8,A+200,18,8:NEHT A:SOUND 0 
,9,0,0:POSITION KN+5,17:? U6;"e" 
5430 RETURN 
5500 RETURN 
6900 REM GIRDERS ARE HEAN 
6995 GG=R"DCO}*10+1:IF Pl=1 THEN Pl=I' 
6910 IF GG{4 THEN RETURN 
6820 TTT=RNDCO)*12+1 
6830 IF TTT{5 THEN RETURN 

6040 fOR A=2 TO 1':POSITION TTT,A:? tt6 
; "MHW' : POSITION TTT, A-I:? U6; "eee" : SOU 
ND 0,A,TTT,12:S0UND I,TTT,A,12 
6045 lOCATE H,Y,ZZ:If ZZ=77 THEN GOTO 
1880 
6947 NEXT A 
6850 SOUND 8,O,8,8:S0U"D 1,8,8,8 
6868 POSITION TTT,I':? U6;leee" 
6870 RETURN 
18000 RESTORE 10500 
10818 READ 50:If 50=-1 THEN SOUND 8,8, 
O,8:RETURN 
10028 SOUND O,50,18,14:fOR A=1 TO 2:NE 
KT A:GOTO 10010 
18508 DATA 243,4,162,4,121,6,'6,2,102, 
4,243,4,162,4,121,6,81,2,68,8,-1 
11008 GRAPHICS 8:POKE 752,I:POSITION 1 
,I:? II GO ON TO BUILDING ";B:fOR 
A=l TO 3:fOR 0=1 TO 58:50UND 0LOLIO,8 
11005 NEXT O:NEXT A:SOUND O,O,~,~ 
11818 FOR A=8 TO 5C STEP 158:50UND 0,1 
','2,8:fOR 0=1 TO 20:NEXT O:SOUND 8,8, 
O,O:POSITION 18,5:? "SCORE:";A:NEXT A: 
GOTO 5 
31'" END 
32800 POKE 186,PEEKCI86)-5:GRAPHICS 8: 
START=CPEEK(196)+I)*256:POKE 756,START 
1256:POKE 752 1 
32018 DIM XFRS(38):RESTORE 32015:fOR X 
=1 TO 38:READ N:XfRSCX)=CHR$CN):NEXT X 
32015 DATA 184,16',0,133,203,133,285,1 
6',224,133,286,165,186,24,105,1,131,20 
4,168,8,177,205,145,203,280 
32816 DATA 208,24',238,284,230,206,165 
,206,201,228,288,237,'6 
32828 Z=USRCADRCXfR$»:RESTORE 32180 
32038 READ X:lf X=-1 THEN RESTORE :RET 
URN 
32848 fOR Y=8 TO 7:READ Z:POKE X+V+STA 
RT,Z:NEXT Y:GOTO 32030 
32100 DATA 264,60,126,21',255,231,18', 
1'5,126 
32101 DATA 272,106,50,36,255,126,126,1 
26,126 
32102 DATA 280,30,207,255,255,127,15,3 
0,60 
32103 DATA 288,30,26,255,254,224,0,0,0 
32104 DATA 2'6,255,12',12',12',12',12' 
,12',255 
32105 DATA 304,0,126,126,126,126,126,1 
26,0 
32106 DATA 312,1'5,153,153,231,69,60,6 
0,0 
32107 DATA 320,60,60,36,36,36,231,231, 
o 
32108 DATA 328,60,36,60,8,24,16,24,8 
3210' DATA 136,60,'0,126,12',165,12',1 
26,60 
32118 DATA 344,68,102,165,165,165,21', 
60,231 
32111 DATA 152,126,182,192,126,8,8,49, 
56 
32112 DATA 360,8,0,255,182,255,8,0,0 
32113 DATA -1 
32500 GRAPHICS 17 
32518 fOR A-I TO 22:POSITION O,A:?U6; 
"[.C'C'C.C.C'C'C'C.C.&'" : SOUND 0, A +25, 19 
,12:NEXT A:POSITION 4,18 
32511 SOUND 0,0,0,0 
32512 ? U6; II •• s1:unt. Man .. II 
12528 POSITION 2,11:? U6;"Gl'] STEUEN PO 
GATCH":POSITION 5,14:? U6;"PRESS START 
II 

32525 POSITION 7,18:? U6;"Cc)I'82" 
32518 If PEEKC5127"=6 THEN RETURN 
32548 GOTO 32530 
32708 GRAPHICS 18:POSITION 1,2:? tt6;"[fI 

r': POSITION 1,5:? U6; "SCORE="; 
SC 
32718 POSITION 1,6:? U6;"PRESS START" 
32715 IF PEEK(5327')<>6 THEN 32715 
32755 ClR :GOTO 2 

• 
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CHECKSUM DATA 
(See pgs. 7-10) 
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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 I 
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 
0&0, the player still has choice of name, gender, 
race, class, and character level. Those categories 
greatly affec t 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 o r she doesn't meas ure up . The player 
may continu e to choose alternatives until one of his 
choices meets all requirements. The program will 
then continu e on. 

The system used is based on the standard AD
VANCED DUNGEONS & DRAGONS game. 
There is an o mission, however - by choice, not 
error. 1 didn't incorporate the maximum level re
strictions imposed on certain races, such as an Elf 
being able to ri se no higher than 7th level as a fighter. 
If a Dungeo n 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 what it'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 1'v1.asters out there gnashing your teeth 
ca n switch back to + 1 if you want. (Essentially, 
they' re now rolling 306+2.) 

The program. 
As I said, 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 
contro l 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 
fet ch a list of names from memory as suggestions to 
the player. 

GENDER - The computer will only accept 1v1. or 
F. Lower case letters will not work. 

RACE and CLASS - Only the exact initia ls 
li sted 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 ente red, 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 le tter instead of a number, will 
also ca use the loop back for re-e ntry. 

DUNGEONS [, DRAGONS © 1982 TSR Hobbies, Inc. A ll 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. 

Progralll 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, lv1agic-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 t-1enu 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 - l\1agic-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 enth u
siasm of a new player faster than being forced to 
ass ume the role of a character too weak to take any 
kind of initiative, do any exploring, o r 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 gi ve-

away dungeon, killer dungeons are, if not worse, at 
leas t as bad . Surviving and advancing up the ladder 
of experience - developing a character is what 0&0 
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 altern,atives 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 - I 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. 0 

5 TRAP 8000 
10 DIn .$(40),Z$e30),R$el0),p$(10),E$e 
20),DW$(20),GN$e20).HE$e22),ST$('),WI$ 
(7),IN$(20),DH$(10),CN$e20),CH$(10) 
12 DIn HA$(22),HO$(22),B$(18),Y$(I'),T 
(1',8),HU(20,'),F(6),J(15),G$(10),X(10 
),n(33),MKe17,~),ns(34),O$el0) 
15 Z$=" OOES NOT HAUE ENOUGH":ST$="STR 
ENGTH":IN$=IIINTELLIGENCE":WI$="WISDOM" 
:DH$="OEHTERITY":CN$="CONSTITUTION" 
18 CH$=IICHARIStwlllI:B$=1I TO BE A":E$="EL 
UES CANNOT BE II:OWS="DWARUES CANNOT BE 

":GN$=IIGNOMES CANNOT BE II 

28 HE$="HALF-ELUES CANNOT BE ":HA$="HA 
LFLINGS CANNOT BE ":HO$=IIHALF-ORCS CAN 
NOT BE ":Y$=" NO.ATTACKS" 
25 Kl=I:K2=Kl+Kl:K3=Kl+K2:K4=Kl+K3:K5= 
Kl+K~:K6=K3+K3:K7=K4+K3:K8=K2+K6:K'=Kl 
+K8:KIO=K'+Kl:Kll=25:K12=50:KI3=100 
26 K14=75:K15=125:KI6=150:K17=200:K2~1 
=241:KO=KI-Kl:GOTO 80 
58 FOR E=Kl TO K6:J(E)=FCE):NEHT E:O=O 
:IF R$="H" THEN Y=Kl:0=K5:RETURN 
54 IF R$="E II THEN Y=K2:0=K5:JCK4)=J(K4 
)+Kl:J(K5}=J(K5)-Kl:RETURN 
56 IF R$="O" THEN Y=K3:0=K5:J(K5)=J(K5 
}+Kl:J(K6)=J(K6)-Kl:RETURN 
58 IF R$="G" THEN Y=K4:0=K5:RETURN 
60 IF R$="HE" THEN Y=K5:0=K5:GOTO 75 
62 IF R$=IIHA" THEN Y=K6:0=K5:JeK1)=J(K 
1)-Kl:J(K4)=JeK4)+Kl:RETURN 
64 IF R$="HO" THEN Y=K7:0=K5:JCKU=JCK 
1)+Kl:JeKS) =J {K5)+Kl:J(K6) =JCK6) -K2 :RE 
TURN 
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75 RETURN 
88 POKE 7.12,128:? "~":DL=PEEKC5(0)+256 
*PEEK(561) : POKE 752,Kl:POKE 55',K8 
81 Z1=PEEKCDL+K4):Z2=PEEKCDL+K5):POKE 
DL+K3,71:POKE DL+K4,Z1:POKE DL+K5,Z2:P 
OKE DL+K6,K7:POKE DL+K7,K6 
82 POKE DL+K8,K6:POKE DL+K',K6:POKE DL 
+K10,K6:POKE DL+K11+K2,65:POKE DL+Kl1+ 
Kl,PEEK(560):POKE DL+2',PEEK(561) 
88 POKE 82,O:POKE 55',14:POKE 110,128: 
? "~ DUNGEONS & DRAGONS":?" RANDOM C 
HARACTER":? II GENERATION PROGRAM" 
'2 ? " BY BOB CURTIN" 
'1 ? :? :? II THIS PROGRAM WAS WRITTE 
N TO TAKE":? II SOME OF THE BURDEN 
OFF OF THE" 
'4 ? II USUALLY HARRIED DUNGEON MAST 
ER," 
'5 ? :?" PLEASE BE SURE TO PRESS ill 
~ ":?" AFTER EACH INPU 
T,":? 
'6 ? :? :? .. GOOD LUCK! GOOD DUNG 
EONING! ": FOR E=Kl TO KHt A l*5: NEXT E 
189 fOR I=Kl TO K8:FOR K=Kl TO K18+K8: 
READ N:TCX,I)=N:NEXT X:NEHT I 
191 FOR I=K1 TO Kl:FOR H=K' TO KI0+K': 
READ N:MUCX,I)=N:NEHT X:NEHT I 
182 fOR I=Kl TO K4:FOR H=Kl TO K18+K7: 
READ N:MKCX,I)=N:HEXT X:NEXT I 
191 DATA 19,15,40,45,50,55,60,65,70,80 
,'8,180,105,110,115,125,125,125,25,2', 
11,17,42,47,52,57,62,67,72,77,82,87 
104 DATA '2,'7,",",29,25,10,35,40,45 
,59,55,60,65,70,75,89,85,'0,'5,",",1 
5,21,27,11,40,47,55,62,79,78,B6,'4," 
195 DATA ",",",",",10,15,29,25,31 
,17,(1,4',56,63,78,77,85,'1,",",",' 
',10,10,15,15,20,20,25,25,19,10,15,15 
106 DATA 40,40,50,50,55,55,85,86,87,88 
,'9,'2,'4,'6,'B,",",l,",2,",3,",4 
,",5,",6,",7,",8,9,9,0,20,25,19 
197 DATA 15,40,45,50,55,60,65,70,75,89 
,80,88,15,(5,45,45,55,55,65,65,75,85,' 
5,4,5,5,5,6,6,7,7,8,',10,6,7,7,7,',' 
108 DATA 11,11,14,18," 
18' DATA 10,',8,7,7,6,5,4,1,1,2,1,0,-1 
,-1,-2,-1,159,160,178,180,1'9,200,210, 
229,210,248,250,260,270,289,2'8,199 
110 DATA 120,1,1,1,54,54,12,12,12,2,2, 
52,52,52,1,1,4,4,11,14,16,16,27,28,1', 
212,312,113,411,416,517,520,624 
111 DATA 510,812 
15' POKE 82,2:GRAPHICS l:POKE 752,l:PO 
KE 712 128:POKE 710,128 
168 RE~TORE :? U6:? 1f6:? #6;" DUNGEONS 
& DRAGONS":? 1f6;"CHARACTER GENERATION 

" 
179 ? "HAIJE YOU THOUGHT OF A NAME":? " 
FOR YOUR CHARACTER";:INPUT NS 
175 IF N$="YES" OR N$="y" THEN ? "~WEL 
L, WHAT IS IT"; :INPUT NS 
17' IF N$="NO" OR N$="N" THEN GRAPHICS 

O:POKE 719,6:POKE 78',0:POKE 752,1:GO 
SUB 2898 
189 ? "~WHAT GENDER IS ";N$'" (M/F)";: 
INPUT G$: 0=0 : IF G$="W' OR G~="F" THEil 
O=K5 
187 IF OOK5 THEN ? "~M/F ONLY, PLEASE 
!":FOR E=Kl TO 1500:NEXT E:GOTO 189 
1'9 ? U6:? 1f6:? U6;" HUMAN (H)" 
:? U6i" ELF (E)":? U6i" DNA 
RF (D)" 
1'2 ? U6;" GNOME (G)":1 U6;" 
HALFLING (HAl":? 1f6;" HALF-ELf CHE 
)":? U6j" HALf-ORC (HO)" 
1'5 FOR E=Kl TO K6:A=INTCK6*RNDCKl)+K2 
):B=INT(K6*RNDCKl)+1):C=INT(K6*RNDCKl) 
+K2':D=A+B+C:FCE)=D:NEHT E:GOTO 295 
200 POP :? 
205? "WHAT RACE";:INPUT R$:GOSUB K12 
219 IF 00 K5 THEN ? "~INITIAL S ONLY, P 
LEASE!":GOTO 285 
215 GOSUB 2550 
220 FOR E=Kl TO K6:IF J(E»Kj+K' THEN 
J(E)=K'+K' 
224 If J(E)(Kl THEN JCE)=Kl 

225 f(E)=J(E):IIE~T E 
226 GRAPHICS Kl:POKE 712,59:POKE 710,5 
O:? U6:? U6:? U6 
227 ? U6:? U6:? U6:? If6jll STRENGTH 

";FCKl):? U6;" INTELLIGENCE "jfCK 
2):? U6;1I WISDOM ";FCKl} 
228 ? tt6j" DE~TERITY ";F(K4):? U6 
;" CONSTITUTION ";F(K5):? U6i" CHAR 
ISMA " ; F (K6) : 1 tt6:? U6 
22' 1 U6;" BASIC ABILITIES":POKE 752, 
I:?" PRESS ANY KEY TO CONTINUE" 
218 OPEN Ul,",9,"K:":GET Ul,E:CLOSE Ul 
: If E> 9 THEN 215 
215 GRAPHICS I:POKE 79','6:POKE 710,16 
8:POKE 712,'8:POKE 752,1 
216 ? U6:1 U6:? U6 
217 ? U6;" 
!:.t:lYiJ')D ' ":? 1f6; II 
mD":? U6;" 

218 ? U6;" r.r.'h\=H'~.:I 

~,,:? U6;" 
21' ? U6;" ,",~BIfiIF.f0:3~ m;" 
WI 111 .. 1 (11:tl.1' If6 : 1 U6: 1 1f6; II CH 
OOSE FROM":? U6;" THE ABOIJE LIST" 
249 GOTO 241 
241 POP :? 
243 Z=KO:0=KO:ES=KO:1 "WIt!!T CLASS"i:IN 
PUT p$ 
2,(5 IF P$="F" THEil O=KS:Z=Kl:GP=INTC15 
O*RND (1) +50) 
246 IF P$="R" THEN O=K5:Z=K2:GP=INT(KI 
6*RND CK1) +59) 
247 If PS="P" THEN 0=K5:Z::K1 : GP=INT(K1 
6*RND (1) +50) 
248 IF P$="C" THEN 0=K5:Z=K4:GP=IHT(Kl 
6*RND (1) +10) 
24j IF PS="D" THEN 0=K5:Z=K5:GP=INT(K1 
6*RND (1) +19) 
259 If P$="T" THEN 0=K5: Z=K6: GP=INT (1(1 
3*RND (1) +29) 
251 IF P$="A" THEN O=K5:Z=K7:GP=INT(Kl 
l*RND (1) +20) 
252 IF p$="MIJ" THEN O=K5:Z=K8:GP=INT(6 
O*RND (1) +20) 
25l IF PS="I" THEN 0=K5:Z=K':GP=IHT(69 
*RND (1) +20) 
254 IF p$="K'" THEN O=K5: Z=K10 : GP=nlT U 
5*RND C 1) + 5) 
255 IF 00 K5 THEN ? "CORRECT IlfITIAL S 
ONLY, PLE!!SE!":? :GOTO 241 
261 GOSUB 5989 
261 IF P$="F" OR PS="R" OR P$="P" THEN 
If f(Kl)=K10+KB THEN 265 

264 GO TO 276 
265 GRAPHICS 2+16:POKE 711,4:1 UK6:? U 
K6:? UK6:? UK6j" ";N$;" HAS ":? UK6;" 
EKCEPTIONAL":? UK6;" STRENGTH" 
26' ? U6: ES=IJH (Kl1*RND (Kl) +K1) :? U6; II 

E.S,RATING 18/"jES:FOR E=K1 TO 2809: 
NEHT E 
276 KH=0:HD=0:HA=0:MR=9:Kl25=125:Kll5= 
335 
310 IF ES=Kll THEN MH=Kl:MD=K6:GOTO Kl 
25 
111 If ES)=Kl1-K'J THEN MH=K2:MD=K5:GOT 
o Kl25 
112 IF ES}=l*Kll+Kl THEN MH=K2:MD=K4:G 
OTO K125 
l11 IF ES)=K12+Kl THEN HH=K2:MD=Kl:GOT 
o K125 
114 IF ES)=Kl THEN MH=Kl:MD=Kl:GOTO K1 
25 
lIS If A=K'+K<J THEN HH=Kl:MD=K2:GOTO K 
125 
l16 If A=K18+K7 THEN HH=Kl:MD=Kl:GOTO 
K125 
317 IF A=KI8+K6 THEN MD=Kl:GOTO K125 
118 If A=Kl THEN HH=-Kl:MD=-K2:GOTO Kl 
25 
11' IF A=K4 THEN HH=-K2:MD=-K2:GOTO K1 
25 
l29 IF A<=K6 THEN HH=-Kl:GOTO Kl25 
l25 IF D=K<J+K' THEN HR=Kl:KA=-K4:GOTO 
Kll5 
126 IF D=K'+K8 THEN HR=K2:HA=-Kl:GOTO 
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K3lS 
327 IF 0=K8+K8 THEN HR=K1:HA=-K2:GOTO 
Kl35 
128 IF 0=K7+K8 THEN ~=-Kl:GOTO Kl35 
32' IF 0=K6 THEN MA=Kl:GOTO K3l5 
llO IF D=K5 THEN MR=-K1:HA=K2:GOTO K1l 
5 
311 IF D=K4 THEN HR=-KZ:MA=K3:GOTO K3l 
5 
ll2 IF 0=K3 THEN HR=-K3:HA=K4:GOTO K33 
5 
llS GRAPHICS 1:POKE 712,128:POKE 788,2 
2:POKE 70',22:POKE 752,1:POKE 710,128 
336 ? U6:? U6;" ";N$;"'S" 
337 ? U6;" HODIFIERS:":? U6 
338 ? U6;" HIT ";MH 
33' ? U6;" DAMAGE ";1'10 
348 ? U6;" AI'C AI>JUSTMENT ";MA 
341 ? U6;" RI'A BONUS ";MR 
345 XCS)=INTC7*RNO(1):XC6)=INTC'*RND( 
1):XC7)=INTC11*RNOC1»:X(8)=INTC1l*RN 
I>Cl») :X(')=INTC25*RNOCl») 
346 X(6)=INTC'*RNDCl) 
lSO M(5)=INTC48*RNO(1»:MC6)=INTC38*RN 
D(1»):H(7)=INTC20*RNO(1)):MC8)=INTCS8* 
RNOCl») :HC')=INTC66*RNDC1)) 
355 IF GS="F" THEN 36S 
356 IF V=K3 THEN H=K2*KI1-K6+XCK7):W=K 
13+K11+K'+M(K5) 
357 IF V=k2 THEN H=K12+K6+XCK7):W=K13-
KI0+MCK6) 
358 If V=K4 THEN H=K12-KI0-Kl+XCKS):N= 
K3*Kl1-Kl+M CK7l 
15' IF V=KS THEN H=K12+KI0+XCK8):N=119 
+MCKS) 
360 IF V=K7 THEN H=K12+KI0+K2+XCK6):W= 
K16+MCK8) 
361 IF Y=K6 THEN H=Kl1+K19+Kl+X(K6):N= 
80+1'1 (KS) 
362 IF V=K1 THEN H=K12+K10+XCK'):H=K13 
+Kll +K5+M CK" 
l63 GOTO 372 
365 IF V=Kl THEN H=42+XCK6) :W=K14+K4+" 
(K6) 
366 IF Y=K2 THEN H=K12+XCK7):W=K13-K5+ 
MCK7) 
367 IF V=K4 THEN H=K6*K6+XCKS):W=K6*Kl 
0+K7+HCK7) 
368 IF V=K5 THEN H=KI2+K6+XCK8):W=K8*K 
18+H(K6) 
36' IF V=K7 THEN H=K12+K'+XCK5) :W=K14+ 
K5+H(K8) 
370 IF V=6 THEN H=19+X(5):W=42+H(7) 
371 IF V=Kl THEN H=K12+K6+XCK4):W=K14+ 
M(K') 
372 Ql=INT(HI'12):02=01*12:Q3=H-02 
373 ? U6:? U6:? U6;" HEIGHT .. ;Oli .. • .. 
;03;CHR$(34) 
374 ? U6;" WEIGHT ";W;"l8S." 
375 HPT=KO:O=KO:GOTO 400 
380 HP=INT(K4*RNI>CKl)+K2):RETURN 
335 HP=INTCK6*RND(K1)+K2):RETURN 
3'8 HP=INT(K8*RNI>CK1)+K2):RETURN 
;n5 HP=IHT (KI0*RNI> (Kll +K2) : RETURN 
499 ? "WHAT LEVEL IS ";N$;:INPUT L:IF 
Z=K2 THEN l=L+Kl 
406 IF l}18 THEN ? "~VOU CAN'T START A 

CHARACTER":? "OVER LEVEL 18. TRY AGA 
IN.":? :GOTO 400 
407 IF L(=O THEN l=l 
408 FOR J=Kl TO L:IF Z=Kl OR Z=K3 THEN 

G05UB H5 
410 IF Z=K2 OR Z=K4 OR Z=K5 THEN GOSUB 
3'0 

415 IF Z=K6 OR Z=K7 THEN GOSU8 385 
429 IF Z=K8 OR Z=K' OR Z=KI0 THEN GOSU 
B l80 
422 HPT =H PT+HP:NEHT J:GOTO 411 
427 IF E=K9+K~ THEN HPT=HPT+(L*K4):GOT 
o 438 
428 If E=K'+K8 THEN HPT=HPT+(L*K3):GOT 
o 438 
42~ IF E=K8+K8 THEN HPT=HPT+(L*KZ);GOT 
o 438 
410 GOTO 432 

431 IF E}=K8+K8 THEN HPT=HPT+CL*K2):GO 
TO 438 
431 IF E=K'+K6 THEN HPT=HPT+L:GOTO 438 
433 IF E=K3 THEN HPT=HPT-(L*K2):GOTO 4 
38 
434 IF E(K8 THEN HPT=HPT-l 
438 ? U6:? U6;" HIT POINTS ";HPT 
449 IF Z=Kl OR Z=Kl THEN IF L>=12 THEN 

? U6;Y$;" 21'1":GOTO 456 
445 IF Z=Kl OR Z=K1 THEN IF L}=K6 THEN 

? U6;Y$;" 31'2":GOTO 456 
446 IF l=K1 THEN IF L>=16 THEN? U6;Y$ 
;" 21'1":GOTO 456 
447 IF Z=K2 THEN IF L)=K7 THEN 1 U6;Y$ 
;" 31'2" 
456 IF Y=Kl OR Y=Kl OR Y=K6 THEN GOSUB 

7000 
457 ? "~";N$;" HAS ";GP;" GOLI> PIECES" 
458 G05UB 61l0:? :1" PRESS ANV KEY 
TO CONTINUE" 
45' OPEN U1,4,O,"K:":GET Ul,I:ClOSE Ul 
: IF 1> 0 THEN 460 
460 BS=INT(LI'K4)+K2:IF Z=K6 OR Z=K7 TH 
EN 462 
461 GOTO 500 
462 GRAPHICS 1+16 
463 ? U6:? U6:? U6:? U6 
465 ? U6;" BS - - X";BS 
466 ? U6;" PP - - - - ";TCl,Kl) 
467 ? U6;" lOCKS - - "iT(l,K2) 
468 ? U6i" TRAPS ";TCl,K3) 
46~ ? U6;" HS - - - - ";T(L,K4) 
470 ? U6;" HS - - ";T(L,KS) 
471 ? U6;" HEAR - - - ";T(L,K6) 
472 ? U6;" CLIMB - - ";TCL,K7) 
473 ? U6;" LANGUAGES "'T(L K8) 
474 ? U6:? U6:? U6;" iI: .. ;W;aa-W:1 ....... J.1 ., 

FOR I=Kl TO KI0 A3*K5:NEXT I 
IF Z=K8 OR Z=K' THEN 505 
IF Z=K10 THEN 550 
GOTO 4'" 

475 
500 
501 
502 
505 
510 
m 
SIS 
,2) 

GRAPHICS 2+16:POKE 712 160 
? U6:? U6:? U6:? U6;" [P!.iJ~:r~·'~:Ir:-.II""_..,.,,,,=, .. ....,:t"'lZl 
";MU(8,1) 
? U6:? U6;" 1ilCUi111:"U#lII ... 1 " ; Mil CB 

529 ? U6:? U6;" 
,3) 

MAXIMUM SPELLS 

530 fOR I=Kl TO 4900:NEXT I 
535 GOTO 4'~' 

II ;MU (B 

559 GRAPHICS 1+16:POKE 712,212:POKE 71 
0,224 
551 ? U6:? U6:? U6:? U6;" 
~":? U6 
552 ? U6:? U6i" ARMOR CLASS 
,1) 

"; HK (l 

553 ? U6;" HOVE ";MI«L,2) ;".11 
554 IF HJ«L,K3}=Kl THEN "$="1" 
S55 IF MI«(l,Kl)=54 THEN 1'1$="51'4" 
S56 IF MK(l,Kl)=31 THEN 1'1$="31'2" 
557 IF HJ«(L,Kl}=K2 THEN 11$="2" 
558 IF MKCl,K3)=52 THEN 1'1$="51'2" 
55~ IF f41«l,K3} =Kl THEN 1'1$="3" 
569 IF HI«L,K3'=K4 THEN H$="4" 
561 ? U6;" ATTACKSI'ROUND ";1'1$ 
561 IF HJ«l,K4)=11 THEN 0$="1I>l" 
561 IF HJ«L,K4)=14 THEN 0$="104" 
564 IF Mf(CL,K4)=16 THEN D$="lI>6" 
565 IF HJ(CL,K4) =2 7 THEN 0$="106+1" 
566 IF HJ(CL,K4)=Z8 THEN 1>$="21>4" 
567 IF MK(L,K4)=l' THEN 0$="31>3" 
568 If MKCl,K4)=212 THEN 1>$="2D6" 
56' IF HKCl,K4)=l12 THEN 1>$="304" 
570 IF HK(l,K4)=41l THEN 1>$="31>4+1" 
571 IF MK(L,K4)=416 THEN 1>$="41>4" 
572 IF MK(L,K41=517 THEN 1>$="404+1" 
573 IF MK(l,K4)=520 THEN 0$="5D4" 
574 IF MKCL,K41=624 THEN 1>$="604" 
575 IF MKCl,K4)=530 THEN 1>5="506" 
576 IF HK(l,K4) =83 2 THEN 1>$="408" 
577 ? U6;" I>AMAGEI'ATTACK "'0$ 
578 ? U6:? U6:? U6' II J:ll?-:W_:'If.t.;t:J.1" 
~~: ; :: ~:: lWia·t~f_Mbt=~1I 
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5" fOR I=Kl TO 5800:NEXT I 
n" GOTO 4'" 
2800 ? ...... IF YOU'RE H~\lING TROUBLE PIC 
KING":? " ~ NtlHE FOR YOUR CH~R~CTER, PE 
RH~PS" 
2005 ? "YOU'D LIKE t\ fEW SUGGESTIONS. .. 
2010 ? "YOU'RE WELCOtE TO USE ONE OF T 
HESE:" 
2815 ? "" .. SETH THE HUGE","BUCKTHORN" 
2816 ? "~ARON THE SWIFT","ELLIDE" 
2817 ? "8RI~N OF BLACKHOOR"."JANO" 
2018 ? "ALONSO THE HOOK ..... TAPHENESE .. 
291' ? "SIR BAGLEY","BAAREN St\TO" 
2920 ? .... ·UF YOU WANT ONE OF THE5E~ 
ST":? "TVPE IN THE Nt\ME AND PRESS ~ 
r:t1 ... 
2822 ? .... IF YOU DON'T, TVPE 'NO' AND P 
RESS":? "1:13011:1:I , ":? ""NAME"': INPUT N$: 
If N$="IIO" OR N$="N" THEN N~="WHOOZIT" 
2028 GRAPHICS l:POKE 708.40:POKE 152.1 
:RETURN 
2550 A=J(Kl):B=J(K2):C=J(K3):Al=J(K4): 
Bl=J(K5) :Cl=J(K6):? .. ~ .. 
2555 ON V-Kl GOTO 2680.2580.2630.2658, 
2679.2789 
2576 RETURN 
2580 IF A{K8 THEN? N$;Z$:? 5TS;B$;" 0 
WARf,":GOTO K17 
2585 If Bl{K6*K2 THEM? N$;ZS:? CN$;BS 
;" DWARf,":GOTO K17 
25'0 If G$="F" THEN IF J(Kl1}K,-tK8 THE 
N J (Kll =K10*K7 
25'5 IF J(K4)}K,-tK8 THEN JeK4)=K'+K8 
25'7 IF JeK6)}K8+K8 THEN J(K6)=K8+K8 
25" RETURN 
2600 IF B(K8 THEN? N$;Z$:? INS;B$;"N 
ELF,":GOTO K17 
2685 IF Al(K7 THEN? N$;Z$:? D)($;B$;"N 

ELF.":GOTO K17 
2610 IF 81(K6 THEN? N$;Z$:? CN$;B$;"N 

ELF.":GOTO K17 
2615 If C1(K8 THEN? N$;Z$:? CH$;B$;"N 

ELf.":GOTO K17 
2620 If G$="F" THEN IF J(Kl1}K8+K8 THE 
N J(Kl)=K8+K8 
2625 RETURN 
2630 If A (K6 THEN ? It$; Z$ :? '31S; B$; It G 
IIOHE.":GOTO K17 
2635 IF B(K7 THEN? N$;Z$:? IN$;8$;" G 
NOHE.":GOTO K17 
2640 IF Bl(K8 THEN? N$;Z$:? CI$;8$;" 
GNOHE,":GOTO K17 
2645 IF G$="F" THEN IF J(Kll}Kl*K5 THE 
N J (KU =Kl*K5 
2648 RETURN 
2650 If 8{K4 THEN? N$;Z$:? IN$;B$;" H 
AlF-ELf,":GOTO K17 
2655 If U(K6 THEN? NS;Z$:? OX$;B$;" 
HALf-ELf.":GOTO K17 
2660 If B1(K6 THEN? N$;Z$:? CN$;B$;" 
HALf-ELf,":GOTO K17 
2665 If G$="F" THEN If J(K1)}K'J+K8 THE 
N J (KU =K'+K8 
2668 RETURN 
2679 If A{K6 THEN? N$;Z$:? STS;B$;" H 
ALFLING,":GOTO K17 
2675 If 8(K6 THEN? II$;ZS:? INS;B$;" H 
ALFLING,":GOTO K17 
2680 If A1(K8 THEN? N$;Z$:? 0)($;8S;" 
HALfLING,":GOTO K17 
2685 IF 81(K10 THEN? N$;Z$:? CN$;B$;" 

HALfLING,":GOTO K17 
26'0 IF GS="H" THEil IF JeKl1}K'J+K8 THE 
N J (K1l =K'+K8 
26'4 IF G$="F" THEN IF J(KU}K7+K7 THE 
N J (KU =K7+K7 
26'5 IF ~(Kl)}K'+K8 THEN J(Kl)=K'+K8 
26'6 RETURN 
2709 IF A{K6 THEN? IIS;Z$:? STS;B$;" H 
ALF-ORC,":GOTO K17 
2785 IF B1(K6+K7 THEil? N$iZS:? CN$iOS 
;" HALF-ORC,":GOTO K17 
2710 If J(K2)}K3+K' THEM J(Kl)=K'+K8 
2715 IF J(Kl)}K7+K7 THEN J(Kl)=K7+K7 
2729 If J(K4)K7+K7 THEN ~(K4)=K7+K7 

2725 IF J(K6)}K6+K6 THEN JCK6)=K6-tK6 
2730 RETURII 
4'" GRAPHICS l:SETCOLOR 2.L.4:POKE 75 
2,1:5ETCOlOR 4,L,4:GOTO 168 
5088 A=f(Kl):B=FCK2):C=fCK1):D=F(K4):E 
=f(K5):F=F(K6':? "~ .. 
5805 Oil Z GOTO 5108,5200.5l98,5498,558 
0.5600,5700,5890,5'08,5'50 
5055 RETURN 
5100 IF A(K' THEN? N$;Z$:? STS;8$;" f 
IGHTER,":GOTO K241 
5105 IF E{K7 THEN? N$;Z$:? CN$;BS;" F 
IGHTER.":GOTO K241 
5110 RETURN 
5280 IF A{KI0+Kl THEN? N$;Z$:? ST$;8$ 
i" RANGER,":GOTO K241 
5205 If 8(KI0+Kl THEM? N$;Z$:? IN$;8$ 
;" RANGER,":GOTO K241 
5210 IF C(K10+K4 THEN? II$;Z$:? WIS;8$ 
;" RANGER , ":GOTO K241 
5215 IF E{K19+K4 THEN? II$;Z$:? CNS;B$ 
,,, RANGER,":GOTO K241 
!;228 If V=Kl THEN? DWSi"RANGERS,":GOT 
o K241 
5225 IF V=K2 THEN ? E$i"RANGER'j,II:~OTO 

K241 
5210 IF V=K4 THEN? GN$i"RANGERS,":GOT 
o K241 
5215 IF Y=K6 THEN? HA$;"RANGERS,":GOT 
o K241 
5240 IF Y=K7 THEil? HO$;"RANGERS,":GOT 
o K241 
5245 RETURN 
5100 IF A(K10+K2 THEN? N$;ZS:? ST$;8$ 
;" PALADIN,":GOTO K241 
5105 IF 8(K' THEN? N$iZS:? IN$;8$;" P 
ALADIN,":GOTO K241 
5110 IF C(K18+K3 THEN? NS;Z$:? WI$;B$ 
;" PALADIN,":GOTO K241 
5U5 If E(K' THEN? M$iZ$:? CN$;B$i" P 
ALAOIN,":GOTO K241 
5120 IF F(K'+K8 THEN? N$;ZS:? CHSiOS; 
.. PAlAOIN," : GOTO K241 
5125 IF VOKI THEN? "ONLV HUMANS CAli 
BE PALAOINS,":GOTO K241 
5130 RETURN 
5488 IF C(K3 THEN? II$,Z$:? WI$;B$;" C 
LERIC . ":GOTO K241 
5405 If V=K6 THEN? HA$,"CLERICS,":GOT 
o K241 
5410 RETURN 
5500 IF C(K10+K2 THEN? N$;Z$:? WIS;B$ 
;" DRUIO,":GOTO K241 
5505 IF f(K18+K5 THEN? N$;Z$:? CH$;8$ 
;" DRUIO,":GOTO K241 
5510 If V=K3 THEN? DWS;"ORUI05,":GOTO 

K241 
5515 If V=K2 THEN? E$;"ORUIOS,":GOTO 
K241 
5520 IF V=K4 THEN? GN$;"DRUIOS,":GOTO 

K241 
5525 IF V=K7 THEN? HO$;"ORUID5,":GOTO 

K241 
5510 RETURN 
5600 If D{K' THEN? II$;ZS:? O)($;B$;" T 
HIEF,":GOTO K241 
5605 RETURN 
5700 IF A(KI0+K2 THEil? N$;Z$:? ST$;8$ 
;"N ASSASSIN , ":GOTO K241 
5785 If 8{KI0+K1 THEil? N$;Z$:? IIIS;8$ 
;"N ASSASSIN,":GOTO K241 
5710 If 0(KI0+K2 THEil? N$;ZS:? OK$;8$ 
;"N ASSASSIN,":GOTO K241 
5720 If V=K6 THEN? HA$;"ASSASSINS.":G 
OTO 1(241 
5725 RETURN 
5800 IF 8{K' THEN? N$iZ$:? IN$;8S;" H 
AGIC-USER , ":GOTO K241 
5805 IF 0{K6 THEN? NS;Z$:? OX$;8$;" H 
t\GIC-USER,":GOTO K241 
5810 IF V=Kl THEN? DW$;"HAGIC-USERS," 
:GOTO K241 
5815 If V=K4 THEN? GN$;"MAGIC-USERS," 
:GOTO K241 
5820 IF V=K7 THEN? HO$;"HAGIC-USERS." 
:GOTO K241 
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5825 IF V=K6 THEN'? HA$:"MAGIC-USERS.II 
:GOTO K2U 
5830 RETURN 
5~00 IF 0(Kl0+K5 THEN? N$;ZS:? IN$;B$ 
;IIN ILLUSIONIST.II:GOTO K241 
5'05 IF 0(Kl0+K6 THEN? N$;Z$:? DK$;BS 
iliN ILLUSIONIST.":GOTO K241 
5'19 IF V=Kl THEN? DW$;IIILLUSIONISTS. 
":GOTO K241 
5'15 IF V=1(2 THEN? E$;"ILLUSIONISTS." 
:GOTO K2U 
5'20 IF V=K7 THEN? HO$iIlILLUSIONISTS. 
II:GOTO K241 
5'25 IF V=K6 THEN? HA$;"ILLUSIONISTS. 
":GOTO K241 
5'lO RETURN 
5'50 IF A(Kl0+K5 THEN? N$iZ$:? ST$iBS 
ill MONK.":GOTO K241 
5'55 IF C(1(10+K5 THEN? N$iZ$:? WIS;B$ 
i" MONK.":GOTO K241 
5'60 If D(Kl0+1(1 THEN? N$;Z$:? OKS;BS 
;" MONK.":GOTO K241 
5'65 If E{KI0+Kl THEN? N$iZ$:? CNS:B$ 
;" MONK.":GOTO K241 
5'70 IF VOKI THEN? "ONLV HUMANS CAN 
OE MONK5.":GOTO K241 
S'75 RETURN 
6139 If 0=18 THEN T(L.Kl}=TCL.Kl)+K18: 
TCL.K2)=T(l.K2)+15:T(L.Kl)=TCL.Kl)+KS: 
TCL.K4'=TCL.K4)+10:TCL.K5)=TCL.K5]+10 
6111 If 0=KI0+K7 THEN T(L.Kl}=TCL.Kl)+ 
K5:TCL,K2)=TCL,K2]+KI0:TCL.K4)=TCL,K4) 
+KS:TCL.KS)=T(L,KS]+KS 
6132 IF D=KI0+K6 THEN T(L.K2}=TCl,K2)+ 
KS 
6133 If 0=KI8+K2 THEN T(L.K4)=TCL,K4)
K5 
6134 IF 0=K18+1(1 THEN TCL,Kl}=TCL,Kl)
KS:T(l,Kl)=TCl.Kl}-K5:TCl.K4)=TCl.K4)
KI0 
613S If Y=Kl THEN TCl K2)=T(L K2)+K18: 
TCL,K3)=TCL,Kl)+lS:T(l.K7)=TCL,K7]-K10 
:TCL,K8]=TCL,K8'-KS 
6136 If Y=K2 THEN T(l.Kl)=T(L.Kl)+K5:T 
(L.K2)=T(L,K2)-K5:T(L,K4)=T(L,K4)+K5:T 
(L,K5)=TCl,K5)+KI0:T(l,K6'=T(L,K6)+K5 
6117 If Y=K4 THEN T(L,K2)=T(l,K2)+K5:T 
(l.Kl)=TCl,K3)+K10:TCL,K4)=TCl,K4)+KS: 
TCl.K5)=TCl,K5)+K5:T(l,K6)=T(l,K6)+10 
6118 If Y=K4 THEN T(l.K7)=TCl,K7)-K15 
611' If Y=K5 THEN T(l.Kl]=T(L.Kl)+K18: 
T(l,K5)=T(l.KS)+K5 
6140 If Y=K6 THEN T(l,Kl]=TCl,Kl)+K5:T 
(L,K2)=TCl,K2)+K5:T(L,Kl)=T(l,K3)+KS:T 
(L.K4)=TCL.K4'+K18 
6141 If V=K6 THEN T(L.KS)=T(L.KS)+KI8+ 
K5:T(L,K6'=T(L,6)+K5:T(L,K7)=TCl,Kl'-K 
10+K5:T(L.K8]=TCL,K8)-KS 
6142 If Y=K1 THEN T(L,Kl)=TCL,Kl)-KS:T 
(L.K2}=TCL.K2)+K5:T(L,K3)=T(L,K3)+KS 
6143 If Y=K7 THEN T(L.K6)=T(l,K6)+K5:T 
(L,K7]=TCl,K1)+K5:T(l.K8)=TCl,K8)-KI0 
6200 RETURN 
7000 AI=INTC2.5*B-16):AN=INT(1.5*C-16) 
:AC=INT(0.5*f-16) 
7001 IF AI{O THEN AI=O 
7002 If AW{O THEN AW=O 
7003 If AC{O THEN AC=O 
7004 AT=AI+AW+AC 
7905 PS=INT(Kl1*RNO(Kl)+AT+l]:If PS}=K 
13 THEN? Uti:? U6;" ";N$:" HAS":? Uti;" 

PSIONIC ABILITY" 
7010 AI=8-12:AW=C-12:AC=f-12:If AI(O T 
HEN AI=KO 
7011 If AW(KO THEN AW=KO 
7912 If AC(KO THEN AC=KO 
7013 AT=~H+AW+AC 
7015 MP=KO:OT=KO:If 0}16 THEN OT=OT+Kl 
7020 If C}16 THEN OT=OT+Kl 
7825 If f)16 THEN OT=OT+Kl 
7010 If OT=K2 THEN MP=K2 
7835 If OT=Kl THEN MP=K4 
7040 PST=INTCK13*RND(KI)+Kl]+AT*MP 
7045 If PS}=Kl1 THEN ? "IIiPSIONIC ABnI 
TY = ":PST*K2 

7850 If PS}=K13 THEN ? "PSIONIC STREIIG 
TH = ":PST:fOR 1=1 TO 2000:NEKT I 
7055 RETURN 
8000 ERLN=256*PEEK(187)+PEEKC186) 
8010 CUR=PEEIC no) :? "1Ii":? "INPUT ERROR 
-- TRY AGAIN!":fOR 1=1 TO 50:S0UIID 8, 

I+50,10,8:NEHT I:SOUIIO 0,0,0.0 
8920 TRAP 8000:GOTO CERllI) 

• 

• 
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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 ea·sier. 

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. 

I 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
ua lly, the disk version does it a ll. 

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 agains t 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 automatica ll y 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 I 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. A ll Riqhts Reserved. 
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tering the amo unt of hit po ints yo u wish to add in the 
fo rm of a minus numbe r. Fo r instance, suppose the 
party were fighting a particularl y nasty tro ll whi ch 
regenerated ten hit points a turn . After every turn, 
simply enter the }-IELEE mode, use th e spell func
t io n fo r the first available character, a nd en te r minus 
ten (-10) as the amo unt of damage inflicted b y the 
spell. Ten hit po ints will be added to the mo nster 
whose numbe r you d esignated . After re turning to 
the main menu (b y entering '3 2 ' an d p ress ing RE
T U R N ) you may res ume play no rmall y. 

Entering '34 ' as an opponent number will take you 
d irectl y into the m onster combat . This is useful for 
those times when the b ad guys have the initiative. 
No te that, o nce into mo nster co mbat , yo u may pass 
play o nto th e next mo nster b y pressing 'P ' or re turn 
to th e main menu by p ress ing 'R '. The o nly o ther 
co mmands recognized in that m ode are the numbers 
o to 9, corresponding to the pl aye r ch arac ters' num
bers. 

Damage inflicted b y no n-combat mea ns may b e 
entered direc tly thro ugh the charac ter shee t mode, 
which is wh y I didn't include a spell functio n in the 
mo nster side o f the combat. 

A wo rd to the puri sts o utthere. D& Dcombat ca n 
get as co m plex as you could possibl y wa nt , with in 
numerable modifiers , zone hits , pa rtia l armo r des
tructi o n , ad nauseum . This progra m definitely does 
no t take all that there is in 0&0 combat rules into 
account. It'd take a program all by itse lf to do that . 
The basic co mbatsystem is retain ed with o ut modifi 
ca tio n, with the different combat tables fo r the dif
ferent classes, hit and damage modifiers , multiple 
attacks, miss ile attacks, and so o n. Those o f yo u 
who're sticklers fo r detail and thrive o n com plexity 
would perhaps b e better served b y d o ing your 
combat manually and using the res t o f the program 
fo r h o usekeeping. 

# ' CHARACTER SHEET 
Fro m the main menu , pressing a number between 

o a nd 9 inclusive will display a character shee t o n the 
screen . The sheet contains the esse ntial info rmatio n 
o n each charac ter which is needed as a reference 
th rough o ut the game. 

Hit points, mo ney , and wea po n status ca n be 
ch anged directly in this mode , a nd all o ther info rma
ti o n ca n be changed through the initia liza tio n mod e. 
Additio nal info rmatio n ca n be kept in an individual 
file accessed through the ROO MS functio n . Thi s 
additi o nal file wo uld contain listings of weapons, 
armo r, equip ment , spec ial items, magica l spells, etc. , 
as well as a ny pe rtinent info rmati o n o n th e charac ter 
itself, lik e special ta lents, skill s, and so o n . 

Yo u may direc tly enter MELEE, ROOMS, or re
turn to the main menu by pressing }-.J1 , Z, o r R, res
pecti ve ly. 

S ' DUNGEON STATUS 
The status di splay lists the dungeon time, the date, 

wea ther conditio ns (o utside, of co urse ), tempera
ture, and wind . The weather conditions are random 
and no t subj ec t to co ntrol by the OM, altho ugh they 
ca n ce rtainl y be igno red if they d o n 't fit in to the 
scheme of things . 

The time and date , on the o ther hand, ca n be 
changed. Press ing ' l' will increment the time by ten 
minutes , ' 2' b y an ho ur, and '3' b y a da y. In additio n, 
one minute is added to the time fo r every com ba t 
ro und played . 

Press 'R' to return to the main menu . 

E ' ENTER ROOM 
To explain the ENTER ROOM functio n , 1 also 

have to explain the LO A D ROOM functi on at the 
sa m e time. Pressing 'E' will ca use the q uestio n , 
" What is the room number? " to be displayed o n the 
scree n. It is ask ing you which of the fil es c rea ted by 
LOAD ROOM you want to be dumped into mem
or y. At this point, I'll explain the LOA D ROOM. 
functio n and come back to ENTER ROOM. 

L - LOAD ROOM is a routine which allows yo u to 
loa d m o nster d ata into fil es to be ca lled up la ter by 
the ENTER RO OM functi o n. This data is used in the 
MELEE functio n, and is ac tuall y all o f the mo nster 
stati stics fo r combat reso lution . The data incl udes 
the number of mo nsters , hit dice, individual hi t 
points , number of attacks, and the damage per a t
tack. 

Press ing L will fetch up the same question: "What 
is the roo m number?" You ma y enter any 3-character 
code you wish . (This is actually the fil ename exten
de r fo r a file called D:COMBAT.) The code ca n be 
any combinati o n of three numbers a nd / o r letters, 
b ut if you were smart, you'd code them to co rres
po nd to the roo m numbers o n your dungeon map, o r 
the numbered encounter areas in your outd oor d un, 
geon . Yo u can use this functi on to store the statistics 
fo r taverns full of tro ublemakers , and yo u can also 
use it to load statistics on the spo t fo r unexpected o r 
rando m enco unters. 

As an exa mple of how these two functio ns work , 1 
give you the fo llowing. Every good Dungeon Mas ter 
has a map of his d ungeon and some sort of key to tell 
him what's in each o f the rooms . The rooms are no r
mall y numbered, and the key describes what' s in 
each of the numbered roo ms, including traps, mo n
sters , treasure , e tc. As the dungeon party exp lo res 
the diffe rent rooms , they battle the monsters lurking 
within , with the Dungeon Mas ter taking the mo nster 
statistics fro m his key and co nducting the comba t 
manually. With this program , you 'd simp ly type in 
the room number to load the statistics in to m emor y 
and the n use the MELEE function to co nd uct com 
bat. 
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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 
ge t 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 mo n
sters?" Simply type in the number of monsters in 
that particular room or encounter area. You will th en 
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 ge t 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 ca n compensate for averaged armor class o r level 
by adding hit points. 

After all of the monsters have been ass igned their 
hit points, you'll be asked the number of attacks per 
turn for each monster (you know, the old c1aw/ c1aw/ 
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 yo u 
just en tered are still in memory, so you could go right 
to MELEE if yo u wished. 

Lastly, the ma ximum number of monsters which 
can be in a single file is thirty. 

D - DICE 
Entering a number of any magnitude, including 

nega tive numbers, will generate a random numbe r 
between that number and one, inclusive. Byenter
ing a nything other than a number, the program will 
return to the command menu. 

FILE DATA and GET DATA 
Press ing 'F' or 'G' will conjure up the respective 

routines for saving or retrieving the character s tati s
tics and dungeon sta tus data stored in memory. 1 
made this a two-s tep process so that, if either le tter is 
pressed acc iden tally, you have a chance to ove rrid e 
the co mma nd. 'Y' will initiate the command, and' N' 
will ove rride and return the prog ram to the 
co mmand menu. 

To file data, type in any lega l fil ename, but without 
the device call. In other words, if you wanted yo ur 
filename to be "D:MURRAY.123", sim p ly type 
MURRAY. 123 . 

If, when re trieving data, you call for a non -existent 
file, the program will li st the file s 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 entr ies are self-exp lanatory, but a few 
need some words of clarification. 

As I stated before, each character may ha ve a maxi
mum of five weapons in this program, and each 
weapon must be assigned a number. Weapons one 
thro ugh 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 is a longsword 
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 exceptiona l strength bonuses in the 
form of a decimal (18 / 77 would be entered as 
18 .77 ). 

ROOMS and WRITE 
The bigges t headache in running a dungeon is or

gan izing the maps, room descriptions, character 
sheets, combat tables, refe rence books, index cards, 
notes and dice into a system where information can 
be looked up and processed quickly enough to keep 
the ga me from bogging down. It isn't easy or eve n 
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 
treas ure descriptions, or virtually anything you 
want, and save it on disk. You'd code the files with 
the sa me 3-digit code used for the LOAD ROOM 
files, except this fi lename extender belongs to a file 
named 0: WITCHES. The reaso n 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 thi s feature was to enable a Dun
geon l\;!aster 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 OM would then 
o nly have to type 'Z' and a room number to see what 
was in the room, and, if combat was likely, to call up 
the monster data fil e 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 ac tually a n 
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 fil e it, press RETURN, type o ne 
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 
di agrams along with the descriptions . Use yo ur 
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. 0 

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 a ttacks 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 - Mo nster Combat 
Lines 6905~6915 ENTER ROOM rou-

tin e 
Lines 7000~7175 - W ea ther, time, date, 

etc. routines 
Lines 7500-7600 - ROOMS routine 
Lines 8050~8075 - DICE routine 
Lines 8500~8590 - WRITE ro utine 
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 Erro r Han

dler 
Lines 30000-30055 - Disk direc to ry 

lister 

MODE 

MELEE 

Monster 

Combat? 

CHARACTER 
SHEET 

DUNGEON 

STATU S 

ENTER 
ROOM 

DICE 

FILE 
DATA 

GET 
DATA 

INITI ALI ZATION 

Command table. 

COMMAND 

o to 29 

31 

32 
33 

34 

'N ' 

'y' 

'P' 

'R' 

o to 9 

o to 9 

'W' 

'H' 

'G' 

's' 
'c ' 
'E' 

'P' 

'z' 
'M' 

'R' 

1 

2 

3 
'R' 

xxx 

Any number 

Any lett er 

RESULT 

Indi cates the number of the playe r 
character's opponen t in combat 

Pass play to next player 

Return to main menu 

Ac ti vate the Spell Function ("S ' to 
repeat) 

Go di rectl y to mon ster combat 

Return to main menu 

Go to monster comba t 

Pass play to nex t monster 

Return to mai n menu 

I ndicates the monster's opponent 
in comba t 

Disp lays the indi cated player's 
statisti cs 

Prepare/ put away weapon. 0 - pu t 
away weapon. 1 to 5 - weapon num
ber prepared 

Change Hit Po ints 

Chang e Gold Pieces 

Change Silver Pieces 

Change Copper Pieces 

Change Electrum Pieces 

Change Platinum Pi eces 

Go to ROOMS function 

Go to MELEE fun cti on 

Return to Main Menu 

Increments minutes by ten 

Increments hou rs by one 

I ncrements days by one 

Return to M ain M enu 

Any three-character alp han umeric 
code calls up and loads the mon
ster combat statistics filed under 
that code by the LOA D ROOM 
function (filename: " D :COMBAT. 
XXX) 

Generates a random number be
tween 1 and the nu mber entered . 
Will accept negative numbers. 

Return to main menu 

Any lega l filenam e Files player character statistics and 
Dung eon Status data under given 
fil ename (see text for details) 

Any lega l filenam e Retrieves player character statis
tics and th e Dung eon S tatus Da ta 
fil ed under the given filename (see 
text for details) 

Sto res stati sti cs in memory per the 
li sted items. No te that th e p layer 
number mus t be specififed first , be
fore any other data is en tered . 

LOAD ROOM XXX See ENTER ROOM and tex t 

WR ITE XXX 

ROOMS XXX 

Allows you to type up to thi rteen 
screens full o f text and save it to 
disk under a three-character alpha
numeric code (fil ename: 
" D:WIT CHES.XXX) 

A llows you to ret rieve th e text fil ed 
under the given code by theWR ITE 
function 
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4 GR~PHICS I:POSITION 4,12:POKE 70'J,0: 
POKE 710,9:? tt6;"PlEASE W.HT":TRAP 200 
00 
10 DIM CTC20,18),A$C10),8$CI9),C$CI0), 
D$CI0),E$CI0),F$CI0),G$CI0),H$(10),J$C 
10),KSCl0),VSC3),~C(10),l(10),HP(19) 
15 DIM GP(19),SPCI0),CPCI0),PP(10),EPC 
19),HMCI0),DM(10),RACI0),STCI0),WDCI9, 
5),CC10),TC3),AZ$CI5),S8CI0) 
16 DIM ACACI0),W(10),AL$C2),MONC40) 
29 DIM CMDSCI25),INCI0),WI(19),DXC10), 
CN(18),CHCl0),NSC2).TS(5),R$(5)~AA$(2) 
,88$(2),CCSC2),DD$(2),EE$C2),FF~C2) 
22 DIM GGS(2),HHSC2),JJSC2),KK$C2),NUM 
S(5),AM$C2),Cl$(151,RASCI0),GE$C71,GEC 
19),HE(10,2),WECI0),ATTCI9),ATT1CI9) 
23 AHS="AM":TC11=0:TC2)=0:AZ$="D:" 
24 DIM GASCI2),G8$CI2),GCS(12),GD$CI2) 
,GlS(12),GF$CI2),GH$C12),GI$C12),GJ$Cl 
2),GKSC12),MT(20,16) 
25 FOR E=l TO 18:FOR X=20 TO 1 STEP -1 
:READ N:CTCX,E)=N:NEKT X:NEXT E:AC1=AC 
+9 
26 FOR £=1 TO 16:FOR X=10 TO 1 STEP -1 
:REAO N:HTCX,E)=N:NEXT X:NEXT E 
36 DATA 10,11,12,13,14,15,16,17,13,19, 
29,29,20,20,20,20,21,22,23,24,10,11,12 
,13,14,15,16,17,13,1',20,20,20,20,20 
35 DATA 29,21,22,23,24,8,9,10,11,12,13 
,14,15,16,17,18,19,20,20,20,20,20,20,2 
1,22,8,9,10,11,12,13,14,15,16,17,18 
49 DATA 19,29,20,20,20,20,20,21,22,6,7 
,8,9,18,11,12,13,14,15,16,17,18,19,20, 
29,29,20,20,20,6,7,8,'J,10,11,12,11,14 
45 DATA 15,16,17,18,19,20,20,20,20,29, 
29,4,5,6,7,8,9,10,11,12,13,14,15,16,17 
,18,1',29,29,20,20,4,5,6,7,8,',10,11 
59 DATA 12,13,14,15,16,17,18,1',20,29, 
29,28,2,3,4,5,6,7,8,',10,11,12,13,14,1 
5 L I6,17,18,18,20,20,2,3,4,5,6,7,8,'J 
5~ DATA 10,11,12,11,14,15,16,17,18,1', 
20,28,0,1,2,1,4,5,6,7,8,',10,11,11,13, 
14,15,16,17,18,1'J,O,I,2,l,4,5,6,7,8 
69 DATA ',10,11,12,13,14,15,16,17,18,1 
',-2,-1,0,1,2,3,4,5,6,7,8,',10,11,12,1 
3,14,15,16,17,-2,-1,0,1,2,3,4,5,6,7 
65 DATA 8,',10,11,12,13,14,15,16,17,-4 
,-3,-2,-1,0,1,2,3,4,5,6,7,8,',19,11,12 
,13,14,15,-4,-3,-2,-1,0,1,2,3,4,5,6,7 
66 DATA 8,',10,11,12,13,14,15,-6,-5,-4 
,-1,-2,-1,9,1,2,3,4,5,6,7,8,9,10,11,12 
,13,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6 
67 DAT~ 7,8,',10,11,12,11,10,11,12,13, 
14,15,16,17,18,1',20,20,20,20,29,20,21 
,22,23,24,'J,10,11,12,11,14,15,16,17 
68 DATA 18,1'J,20,20,20,29,20,20.21,22, 
23,8,',19,11,12.13,14.15,16,17,18,1',2 
0,20,20,20,20,20,21,22,7,8,9.10,11,12 
6' D~T~ 11,14,15,16,17,18,1',29,20,20, 
29,20,29,21,6,7,8,',19,11,12,13,14,15, 
16,17,18,1~,20,2e,29,20,20,29 
79 D~T~ 5,6,7,8,9,10,11,12,13,14,15,16 
,17,18,19,29,20,29,20 , 20,3,4,5,6,7,8,9 
,10,11,12,13,14,15,16,17,18,1'J,20,20 
71 DAT~ 20,3,4,5,6,7,8,9,10,11,12,13,1 
4,15,16,17,18,19,20,29,20,3,4,5,6,7.8, 
,,10,11,12,11,14,15,16,17,18.1,,20,~9 
71 DATA 20,2,3,4,5,6,7,8,'J,10,11,12,13 
,14,15,16,17,18,l'J,20,29,0,1,2,3,4,5,6 
,7,8,',10,11,12,13,14,15,16,17,18,1' 
73 DAT~ 0,1,2,3,4,5,6,7,8,'J,10,11,12,1 
3,14,15,16,17,18,1',-1,0,1,2,3,4,5,6,7 
,8,',10,11,12,13,14,15,16,17,18 
74 DATA -1,9,1,2,3,4,5,6,7,8,~,10,11,1 
2,13,14,15,16,17,18,-2,-1,0,1,2,3,4,5, 
6,7,8,'J,10,11,12,13,14,15,16,17 
75 DATA -3,-2,-1,0,1,2,1,4,5,6,7,8.',1 
0,11,12,13,14,15,16 
80 Al=1:AO=Al-~I:A2=Al+Al:A3=A2+Al:A4= 
A3+Al:A5=A3+A2:A6=A5+Al:A7=A5+A2:A8=A4 
+A4:A'=~5+A4:AI0=A5+A5:Al1=A6+A5 
85 A12=A2*A6:AI3=A6+A7:AI4=A2*A7:AI5=A 
3*~5:AI6=A2*A8:AI7=A9+Aa:AI8=A3*A6:Al' 
=AI0+A':A20=AI0*A2:GRAPHICS ° 
86 POKE 82,2 
89 TRAP a':POKE 712,128:POKE 710,128:P 
OKE 752,Al:? "1Ii":POSITION ..1~,12..:? "~HO 
W MANV PlAVERS";:INPUT NUM:NUM=NUI't-AI 

'5 IF NUM)=AO THEN IF NUM(AI0 THEN '00 o . 
'8 GOTO 8' 
109 CMDS=STR$(P):CMDSCl,I)=CHR$(ASCCCM 
oS (1,1) +128) 
195 RETURN 
119 IF J=34 THEN 6200 
112 RETURN 
150 ? "1Ii":FOR P=AO TO NUM:? :POKE 719, 
59:POKE 70',69:POKE 712,50:GOSU8 100 
151 IF HPCP)(=AO THEN IF HPCP»-AI0 TH 
EN ? "~li::II"; CMDS;" IS UNCONSCIOUS": 
? :GOTO 310 
152 IF HP (P) (-tt, THEN ? "1:l1f:\"O:."; CMDS 
;" HAS 8EEN KILLED.":? :GOTO 319 
153? ,," 31 = PttSS":? ,," 32 = 
RETURN" :? ,," 33 = SPELL":? " 
34 = MONSTER" ' , 
154 IF WCP)=5 THEN FOR CMD=1 TO 58CP) 
155 TRAP 20000:? "1:.11:·\'.;ji:."; CMDS;'" S OP 
PONENT"; :INPUT J:TRAP 40000:0=AO:IF J= 
31 THEN 310 
156 GOSUB 110:IF J=12 THEN '000 
157 IF J=33 THEN ._ ? "HOW ~NV HP DAMAGE 
";:INPUT X:? "ttGAINST WHICH MONSTER";: 
INPUT E:MONCE+4)=MONCE+4)-X:GOTO 159 
158 GOTO 161 
15' ? :? "TO REPEAT ~, PRESS • S tI.: 
J=E:OPEN ttl,4,0,"K:":GET ttl,X:ClOSE ttl 
:IF X=81 THEN? :J=33:GOTO 157 
169 GOTO 310 
161 AC=MON(3):IF AC<=AI0 THEN IF AC}=
A' THEN 0=A5 
162 IF J(O OR J}HON(1)-1. THEN? "0 - " 
;HON(1)-I''', TRV AGAIN,":? :GOTO 154 
164 IF 0 <S A5 THEN ? "~TRV AGAIN,":? : F 
OR I=,U TO 500: NEXT I:? "iii": GOTO 154 
165 IF WCP)=AO THEN? "PLAVER ";Pi" DO 
ESN • T HAUE A WEAPON READ't''':? "WEAPON"; 
:INPUT W:IF W(AO OR W>A5 THEN 165 
166 IF WCP)=O THEN W(P)=W:GOTO 319 
290 IF C(P)=Al OR C(P)=A2 OR CCP)=A3 T 
HEN ACl=AC+10:H=CTCACl,lCP»:GOTO 300 
205 IF C(P)=A7 OR C(P)=A8 THEN 21' 
206 IF CCP)=A'J OR C(P)=~10 THEN 22'J 
210 IF l(P)=A3 OR LCP)=A4 OR L(P)=A5 T 
HEN 1>=-1 
211 IF lCP)=A6 OR L(P)=~7 OR lCP)=A8 T 
HEN O=-A2 
212 IF lCP)=~~ OR l(P)=AI0 OR lCP)=1.1 
THEN D=-A3 
213 IF lCP)=12 OR lCP)=13 OR lCP)=14 T 
HEN D=-A4 
214 IF l(P)=15 OR lCP)=16 OR l(P)=17 T 
HEN D=--A5 
215 If l(P)=18 THEN D=-A6 
216 ACl=~C+10:0l=l(P)+D:H=CTCACl,Dl):G 
OTO 300 
21' IF LCP)<~l THEN I>=~O 
220 IF l(P)=A3 OR lCP1=~4 OR L(P)=A5 0 
R lCP)=A6 THEN D=-A2 
221 IF LCP)=A7 OR L(P)=~8 OR L(P)=~~ 0 
R lCP)=AI0 THEN 0=-A4 
222 IF l(P)=11 OR l(P)=12 OR l(P)=13 0 
R lCP)=14 THEN D=-A6 
223 IF L(P]=15 OR l(P)=16 OR l(P)=17 0 
R lCP)=18 THEN D=-~8 
224 Dl=lCP)+D:~Cl=AC+AI0:H=CTCACl,Dl): 
FOR E=Al TO A8:1F Dl=E THEN H=H+Al 
225 NEXT E:GOTO 300 
22' IF LCP)(A3 THEN D=AO 
230 IF lCP)=A3 THEN D=-Al 
231 IF L(P)=A4 OR lCP'=A5 OR L(P)=A6 0 
R LCP)=A7 THEN D=-A3 
232 IF LCP)=A8 OR LCP)=A' THEN D=-A4 
233 IF l(P)=~10 OR lCP)=11 OR LCP)=12 
THEN O=-A6 
214 IF l(P]=13 OR lCP)=14 THEN O=-~8 
235 IF lCP)=15 OR lCP)=16 OR LCP)=17 T 
HEN D=-A'J 
236 IF lCP)=18 THEN D=-AI0 
237 Dl=LCP)+D:ACl=AC+A10:H=CTCACl,Dl): 
FOR E=Al TO AI0:IF Dl=E THEN H=H+~l 
238 NEXT E:FOR E=16 TO 18:IF 01=E THEN 

H=H+Al 
23' NEXT E 
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390 SWING=INT(20*RND(Al)~Al)+HM(P):IF 
W(P'=5 THEN SWING=SWING-HM(Pl:5WING=SW 
ING+RA(P) 
301 ? "H=";H:? "SWING=";SWING 
302 IF SWING}=H THEN DAM=INT(WO(P,W(P) 
'*RNOCAl]+Al)+DM(P]:IF W(P'=5 THEN DAM 
=DAM-DM(P) 
395 IF SWING}=H THEN? "A HIT!":? "DAM 
AGE=";DAM;" HIT POINTS" 
306 If SWING}=H THEN MON(J+4l=HON(J+4) 
-DAM: If MON (J+O (=0 THEN ? "YOU' VE KIL 
LEO IT!!" 
307 IF W(P)=5 THEN NEHT CMD 
308 If ATTl(P)=O THEN 550 
30~ If ATTICP)}O THEN 500 
310 NEHT P:TCA2]=TCA2]+Al 
312 ? :? "PRESS ANY KEY TO CONTINUE":O 
PEN ~UI4,O,"K:":GET 1U , E:CLOSE tU:IF E 
}=O THEN 6200 
599 If ATTCP)=2 THEN ATTICP)=O:GOTO 15 
1 
503 If ATTICP)=2 THEN ATTl(P)=O:GOTO 1 
51 
505 IF ATTICP)=l THEN ATTICP)=2:GOTO 3 
10 
550 ATTICP)=ATTCP) :GOTO 310 
1900 ON P+Al GOTO 1005,1010,1015,1020, 
1025,1030,1035,1049,1045,1050 
1005 INPUT GAS:RETURN 
1010 INPUT GBS:RETURN 
1015 INPUT GCS:RETURN 
1020 INPUT GDS:RETURN 
1025 INPUT GlS:RETURN 
1030 INPUT GFS:RETURN 
1035 INPUT GHS:RETURN 
1040 INPUT GIS:RETURN 
1045 INPUT GJS:RETURN 
1050 INPUT GKS:RETURN 
2000 ON P+l GOTO 2005,2010,2015,2020,2 
025,2030,2035,2040,2045,2050 
2095 ? "t... ";GA$:RETURN 
2010 '1 "t... ";GBS:RETURN 
2015 ? lit... ";GCS:RETURN 
2020 '1 lit... ";GDS:RETURN 
2025? lit... ";GlS:RETURN 
2030 ? lit... ";GFS:RETURN 
2035 ? lit... ";GH$:RETURN 
2040 ? "t... ";GI$:RETURN 
2045 ? "t... ";GJ$:RETURN 
2050 ? "t... ";GK$:RETURN 
3000? "1Ij":POSITION 8,11:'1 "Lij ~ 
~":POSITION 8,12:?" ARE 'IOU SUR 
E?":OPEN ttl,4,0,"K:":GET ttl,J:Cl05E ttl 
lOOl IF J=8~ THEN TRAP 3004:GOTO 3004 
3002 IF J=78 THEN ~ooo 
l003 GOTO lOOO 
3094 TS=CHRS (155) :? "iii": POSITION A8, 11 
:? "IJWHAT IS THE NtlME OF THE":POSITION 
8,ll:? "DATA FIlE";:INPUT CMDS 

l095 TRAP 3904:AZS="D:":AZSCl,3+lENCCM 
DS»=CMDS 
3997 OPEN ttl,8,0,AZS:FOR J=Al TO 128:P 
UT ttl,O:NEXT J 
3910 FOR E=AO TO NUM:PRINT ttl;AC(E);TS 
;CCE);TS;HPCE);T$;HMCE);TS;DMCE);TS;RA (n 
l012 PRINT ttl;ACACE];TS;SB(E);TS;lCE); 
TS;ST(E);TS;IN(E);TS;WI(E);TS;DX(E) 
3015 PRINT ttl;W(E)iTS;GP(E)iTS;SPCE)iT 
S i CP (E) iTS i PP (El iT:, i EP (El ; T:); CN eEl 
l016 PRINT tt1iCH(E);T$;ATTCE);T$;WE(El 
;TS;HE(E,O);T~;HE(E ll;TS;GE(El :NEXT E 
3017 PRINT tt1i~~S;TS1BBS;T$;CC$;T$iDD$ 
;TS;EES;T$;Ff~;TS;GG~ . 
3018 PRINT ttl'HHS;TS;JJS;TS;KK$:T$'A$; 
TS;BS;TS;CS;T$;DS;TS;ES;TS;f$;T$;GS 
f~~~T~~~NT ttl;H$;T$;JS;T$;KS;T$;l;TS;M 

3021 PRINT tt1;T(2):PRIMT tt1;~M$;T$;Y 
3922 FOR J=Al TO A5:FOR E=AO TO NUH:PR 
INT ttl;WO(E,J):NEXT E:NEHT J 
3025 PRINT tt1'GAS;T$'GBS;T$'GC$;T$'GD$ 
;T$iGlS;TS;GFS;TS;GHS;TS;GI$;TS;GJ$;T$ 
;GI<:) 
3030 CLOSE tt1:END 
3500 ? "~":POSITION 8,11:? "Lij 0lt1I 
~":POSITION 8,12:?" ~RE VOU SUR 
E?":OPEN tt1,4,9,"K:":GET Ul,J;CL05E ttl 

3581 If J=8~ THEN 3505 
3502 IF J=78 THEN ~OOO 
3583 GOTO 3500 
3505 CLOSE tt3:TRAP 30800:? "1Ij":POSITIO 
N A8, II:? "WHAT IS THE NAME OF HIE": PO 
SITION ~8,12:? "DATA FILE"; :INPUT CMDS 
1506 IlZS="D:": AZ$ (:3, 3+lEN (CHOS) l =CMD$: 
XIO 3,tt3,4,0,AZ$:fOR J=A1 TO 128:GET U 
3, R: NE1H J 
3507 fOR E=~8 TO NUM:INPUT tt3,J:AC(E)= 
J:INPUT tt3,J:C(E)=J:INPUT tt3,J:HPCE)=J 
:INPUT tt3,J:HMCE)=J:INPUT ttl,J:DMCE)=J 
3508 INPUT ttl,J:RA(E)=J:INPUT tt3,J:~C~ 
CE)=J:INPUT tt3,J:SBCE)=J:INPUT U3,J:l( 
El=J:INPUT tt3,J:ST(E)=J 
350~ INPUT tt3,J:INCE)=J:INPUT tt3,J:WIC 
E)=J:INPUT tt3,J:DKCE)=J:INPUT ttl,J:WCE 
)=J:INPUT tt3,J:GP(E)=J 
3511 INPUT tt3,J:SP(E)=J:INPUT ttl,J:CPC 
E)=J:INPUT Ul,J:PP(E)=J:INPUT ttl,J:EP( 
E)=J:INPUT U3,J:CNCE)=J 
3512 INPUT ttl,J:CH(E)=J:INPUT tt3,J:ATT 
CE)=J:INPUT U3,J:WE(E)=J:INPUT tt3,J:HE 
(E,Ol=J:INPUT ttl,J:HE(E,1)=J 
3514 INPUT ttl,J:GECE1=J:NEXT E 
3516 INPUT tt3;A~S BBS,CC$,DD$ EE$,fF$, 
GGSLHHS,JJ$,KKS,A~,B$,C$,DS,E~,FS,G$,H 
S,J~,KS,Z,M,T:T(1)=T 
3517 INPUT tt3;K:T(2)=K:INPUT U3;~MS,Y 
3520 fOR J=l TO 5:FOR E=O TO NUM:INPUT 

U3;WD:WD(E,J)=WD:NEXT E:NEXT J 
3522 INPUT ttl;GAS,GBS,GCS,GDS,Gl$,GFS, 
GH$,GIS,GJS,GKS 
3525 CLOSE tt3:FOR E=O TO NUM:ATTl(E)=A 
TT(E) :NEXT E:GOTO ~OOO 
4080 ? "~A PlllYER NUMBER"," L GENDER": 
? "B PLAVER NAME","M HEIGHT":? "c ClAS 
5"," ","N WEIGHT" 
4010 ? "D ALIGNMENT","O LEVEL":? liE ST 
RENGTH","P ~RMOR CLASS":? "F INTElLIGE 
NCE","O HIT MODIfIER" 
4020 ? JIG WISDOM"," ","R DAM MODIFIER" 
:? "H DEXTERITY","S AC ADJUSTMENT":? " 
I CONSTITUTION","T R/A BONUS" 
4830 ? "J CHIlRISMA","U ATTACKS/ROUND": 
? "I< RACE"," ","V WEAPON":? " ",,"W HO 
NTH" 
~035 ? ,,")! YE~R":? ""Y RETURN TO MENU 

4HJO POSITION 3,17:? "HEADING?": OPEN U 
3,4 9."I<:":GET tt3,J:CLOSE ttl:If J(65 0 
R J$8~ THEN 4HI0 
4105 POSITION 22,18 
4186 ON J-64 GOTO 4110,4115,4120 4125, 
4130,4135,4140,4145,4150,4155,4169,416 
5,4178,4175,4180,4185,41~0,41~S,4l00 
4107 ON J-81 GOTO 4285,4210,4215,4285, 
42~0,42~5 
4188 GO TO 4900 
4110? "tPLAYER NUMBER";:INPUT P 
4112 IF P(AO OR P}A~ THEN? "to TO 3, 
PLEASE - TRY AGAIN":FOR E=Al TO ~50:NE 
XT E:? "t":? :GOTO 4110 
4113 IF P}NUM THEN NUM=P 
4114 GOTO 4900 
4115? "fPLAVER NAME";:ON P+Al GOSUB 6 
000,6805,6010,6015,6820,6025,6030,6035 
,6040,6045:GOTO 4800 
4120? "tCLASS";:GOSUB 5500:GOTO 4000 
4125? "tALIGNHENT";:INPUT AlS:GOSUB 5 
OOO:GOTO 4000 
4130? "fSTRENGTH"':INPUT E:STCP)=E'GO 
TO 4000 ' . 
4115 ? "fINTElLIGENCE";:INPUT E:INCP)= 
E:GOTO 4000 
4140? "tWISDOM";:INPUT E:WI(PJ=E:GOTO 

4000 
4145 ? "tDEXTERITY"; :INPUT E:D)«(Pl=E:G 
OTO 4900 
4150 ? "tCON5TITUTION";:INPUT E:CN(P)= 
E:GOTO 4000 
4155 ? "tCHARISHA";:INPUT E:CHCP)=E:GO 
TO 4000 
4160 ? "tRACE"; :GOSU8 1000:GOTO 4000 
4165 '1 "fGENDER"; :INPUT GES:IF GES="H" 

OR GES="MALE" THEN GECP1=1:GOTO 4000 
4167 IF GE$="F" OR GES="FEMAlE" THEN Ii 
E(P)=2:GOTO 4008 
4170 ? "fHEIGHT (FEET)";: INPUT J: HE CP, 
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0) =J: POSITION 2~, 1 ~:? Itt CINCHES) "; : INP 
UT J:HE(P,I)=J:GOTO 4000 
4175 ? "fWEIGHT";:INPUT J:WECP)=J:GOTO 

4009 
4180 ? "fl.EVEL";:INPUT E:LCPl=E:GOTO 4 
090 
4185? "fARMOR CLASS";:INPUT E:AC(P)=E 
:GOTO 4000 
41'30 ? "tHIT MODIFIER";:INPUT E:HH(P)= 
E:GOTO 4000 
41'S? "tDAMAGE MODIFIER";:INPUT E:DM( 
P)=E:GOTO 4000 
4200 ? "fAC ADJUSTMENT"; :INPUT E:ACA(P 
)=E:GOTO 4900 
4205? "tRIA BONUS";:IHPUT E:RA(P)=E:G 
OTO 4000 
4210 ? "fATTACKS/TURN";:INPUT E:ATT(P) 
=E:GOTO 4000 
4215 ? "·tWEAPON DiiMAGE":? "i-l+WEAPON U 
I" ; : INPUT E: WD (P , All =E :? "++WEAPON U2" 
; :INPUT E:WD(P,A2)=E 
4170 ? "-HWEAPON Ifl";: INPUT E: WI> (P , A3) 
=E:? II WEAPON U4";:INPUT E:WD(P,A4)=E 
4180 ? II WEAPON US";:INPUT E:WO(P,A5) 
=E:? "NUMBER OF HITS PER ROUND"; :INPUT 

E:SBCP)=E:GOTO 4000 
4285 ? "tMONTH";:INPUT M:GOTO 4009 
4290 ? "tYEAR"; :INPUl Y:GOTO 4990 
41'35 GOTO ~OOO 
5000 IF P=AO THEN 
5002 IF P=Al THEN 
5904 IF P=Al THEN 
5006 IF P=A3 THEN 
5008 IF P=A4 THEN 
5010 IF P=A5 THEN 
5912 IF P=A6 THEN 
5014 IF P=A7 THEN 
5016 IF P=A8 THEN 
5018 IF P=A'J THEN 
5910 RETURN 

AAS=ALS 
BBS=ALS 
CC$=ALS 
()D$=ALS 
EE$=AL$ 
fFS=AL$ 
GGS=AlS 
HH$=AL.S 
JJ$=ALS 
KKS=AlS 

5500 INPUT CLS:If CLS="FIGHTER" OR ClS 
="F" THEN CCP)=Al 
5505 IF CLS="RANGER" OR CLS="R" THEN C 
(P) =A2 
5510 IF ClS="PAlADIN" OR CLS="P" THEN 
CCP)=A3 
5515 IF CLS="ClERIC" OR ClS="C" THEN C 
CP) =A4 
5520 IF ClS="DRUID" OR ClS="D" THE" C( 
P)=A5 
5525 IF CtS="MONK" OR Cl$="M" THEN CCP 
) =A6 
5530 IF CLS="THIEF" OR ClS="T" THEN C( 
P)=A7 
5540 IF CL$="ASSASSIN" OR ClS="A" THEN 

C(P)=A8 
5545 IF CL$="MAGIC-USER" OR CL$="MI.I" 0 
R Cl$="MAGIC USER" THEN CCP)=A'3 
5550 IF Cl$="lllUSIONIST" OR ClS="I" T 
HEN CCP)=A19 
5555 RETURN 
6900 INPUT AS:RETURN 
6005 INPUT BS:RETURN 
6010 INPUT CS:RETURN 
6915 INPUT DS:RETURN 
6920 INPUT ES:RETURN 
6015 INPUT FS:RETURN 
6030 INPUT GS:RETURN 
6935 INPUT HS:RETURN 
6940 INPUT .1S:RETURN 
6945 INPUT KS:RETURN 
6200 ? "~":POSITION 12,12:? "MONSTER C 
OH8AT?":OPEN Ul,4,0,"K:":GET Ul,J:CLOS 
E Ul:IF .1=78 THEN ~OOO 
6291 If .1=8'3 THEN 6219 
6203 GO TO 6200 
6210 FOR E=O TO MONCl)-l:? :IF MON(E+4 
) (=0 THEN ? "1;[1);"10:1"; E ;" HAS BEEN KIL 
LEO":? :? :GOTO 6'300 
6212 FOR K=l TO MON (5) :? "1:[1);5.1 ... :1 "; E 
;"'S OPPONENT":OPEN U3:,4,0,"K:":GET U3 
, J: CLOSE Ul: IF .1=80 THEN 6'J00 
6115 IF J=82 THEN ~OOO 
6218 IF J{48 OR J}57 THEN 6212 
6220 IF UAlCCHRSCJ»}NUM THEN 6212 
6225 P=VAL(CHRS(J):SWING=INT(20*RND(A 
1)+Al):H=HT CAC(P)+10,MON(2» 

6227 IF SWING)=1i THEN? "A HIT! !":DAM= 
INT (HON (36)*RND (All +All :? "DAMAGE = "; 
DAM;" HP":? :? 
6230 IF SWING{H THEN? "IA MISS!":? :? 
:GOTO 68.,5 
6235 HP(P)=HP(P) - DAM:DAH=O 
68'35 NEHT K 
6~00 NEHT E:? :? "PRESS ANY KEY TO CON 
TIHUE":OPEN U1,4,9,"K:":GET Ul,E:ClOSE 
Ul:If E}=O THEN ~OOO 

6'95 TRAP 39900:? "~II:PO-SITION 2,12:? 
"WHAT IS THE ROOM NUMBER"; :INPUT CMDS 
6'10 CLOSE Ul: AZS="D: COMBAT. ": AZS (10,1 
O+lEN(CMDS))=CH()$:HIO 3,Ul,4,O,AZS 
6'15 FOR E=l TO 40:INPUT Ul,J:MON(E)=J 
:NEHT E:ClOSE U1:GOTO ~OOO 
7000 f=INT(100*RNDCAl»+Al:E=INT(30*RN 
OCA1»+Al 
7092 ON M GOTO 7003,7003,7004,7004,700 
4,7005,7005,7005,7005,7004,7004,7003 
7003 H=INTC25*RNDCAl»:GOTO 7008 
7004 H=INT(25*RND(Al)+25):GOTO 7098 
7005 H=INTCll*RNO(Al)+60):GOTO 7008 
7008 DL=PEEKC560)+256*PEEKC561) :B=PEEK 
(DL+A4):C=PEEK(DL+A5) :POKE 559,AO:POKE 
DL+A4,B:POKE OL+A5,C:POKE DL+A3,66 
700~ POKE Dl+A6,A6:POKE DL+A7,A6:POKE 
DL+13,A6:POKE OL+14,A6:POKE DL+15,A6:P 
OKE DL+16,A6:POKE DL+2~,65 
7010 POKE OL+lO,PEEK(560):POKE DL+31,P 
EEK(561) :POKE 55'J,34:POKE 710,128:POKE 

712,128:? "~i DUNGEON STATUS":? 
7011 If D=A3 THEN O=Ao:GOTO 7015 
7012 IF H{30 THEN IF F(=60 THEN If A}= 
190 THEN? "tWEATHER: SNOW ":D=D 
+l:GOTO 7025 
701l IF H}=lO THEN IF H(=l4 THEN If f{ 
=60 THEN If A)=100 THEN? "tWEATHER: 
SLEET ":D=D+1:GOTO 7025 
7014 IF F(=60 THEN IF A)=100 THEN? lit 
WEATHER: RAIN ":D=D+l:GOTO 7025 
7015 IF F)l9 THEN? "WEATHER: FAIR": 
O=O:A=O:GOTO 7025 
7020 IF F{=30 THEN? "WEATHER: CLOUDY" 
:lET A=A+I00 
7025 ? "WIND: "; E; "MPH" 
7046 ? "TEMPERATURE: ";K 
7050 ? "ii OUNGEON TIME" 
7053 ? "~YEAR : ";Y:? "MONTH: ";M:? "0 
AY : ";Z:? :? "TIME: ";TCAl);":";T(A 
2);" ";AMS 
7100 J=AO:OPEN Ul,4,O,"K:":GET Ul,J:CL 
OSE Ul: IF CHRS (J) ="R" THEN 'JOOO 
7105 If .1=4' THEN 7115 
7112 IF .1=50 THEN T(Al)=TCAl)+Al:GOTO 
7120 
711l IF .1=51 THEN Z=Z+Al:GOTO 7120 
7114 GO TO 7199 
7115 TC(2)=T(A2)+VALCCHRS(J»*AI0 
7120 If T(A2)=60 THEN T(A2)=T(A2)-60: 
T (All =T CA!) +Al 
7125 If TCAl)=11 THEN T(A3)=Al 
7130 If T(A1)=12 THEN IF T(Al)=Al THEN 

IF AMS="AM" THEN AMS="PM":TCA3)=AO:GO 
TO 7145 
7135 IF T(Al)=A12 THEN IF T(A3)=Al THE 
N IF AMS="PM" THEN AM$::IAM":Z=Z+Al:TCA 
l)=AO 
7145 IF T(Al)=ll THEN TC(1)=Al 
7150 IF Z=31 THEN Z=A1:M=M+Al 
7155 If M=13 THEN M=Al:Y=V+Al 
7175 GO TO 7098 
7500 AZS="O:WITCHES.":? "~ROOM NUMBER" 
; : INPUT CMOS: AZS (11,1 .1 +LEH (CMOS» =CHDS 
:POKE 710,200:POKE 70'J.I'J4:POKE 712,0 
7595 TRAP lOOOO:CLOSE Ul:0PEN Ul,4,O,A 
zS:? "~" 
7510 TRAP 7600 
7520 INPUT UI,CMOS 
7530 ? CMDS 
7535 IF PEEK(84)=23 THEN POSITION 1 23 
:? .... m.:J ... :[IJ:F=:rn41-.·1:' .. :.¥II·.~!m.~.:1 
lJilil1t":GOTO 7538 
7536 GOTO 7540 
7538 OPEN U4,4,0,"K:":GET U4,J:CLOSE U 
4:IF J}=O THEN ? "~" 
7540 GOTO 7520 
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7600 CLOSE Ul:0PEN U2,4,0,"K:":GET U2, 
J:CLOSE U2:IF J}=O THEN ~OOO 
8050 DL=PEEK(560)+256*PEEKC561) :B=PEEK 
COL+4):C=PEEKCDL+5':POKE 55~,0:POKE DL 
+4,B:POKE DL+5,C:POKE DL+3,66 
8055 POKE DL+12,7:POKE OL+13,7:POKE Dl 
+14,7:POKE Dl+15,7:POKE DL+23,65:POKE 
Dl+24,PEEK(560):POKE Dl+25,PEEK(561) 
8060 POKE 553,34:POKE 87,O:POKE 710,1~ 
2:POKE 712,132 
8965 TRAP 3000:? "~":POSITION 2,8:? "R 
ANDOM NUMBER";:INPUT RN 
8070 ? "~": POSITION 2,8: E=INT CRN*RND UI 
)+1):1 "NUMBER = ";E 
8975 FOR E=l TO 150:NEKT E:GOTO 8065 
6500 POKE 710,200:POKE 703,132:POKE 71 
2,0 
6520 AZS="D:WITCHES.":? "~":? "WHAT IS 

THE ROOM NUMBER"; :INPUT CMDS 
6530 AZ$C11,11+lENCCMD$))=CMD$:OPEN Ul 
,6,0,AZ$ 
6540 ? .. ~ .. 
6550 INPUT CMD$ 
6560 IF CMD$="*" THEN 65'0 
8570 ? Ul;CMO$ 
6580 GOTO 6550 
85~0 CLOSE U1:GOTO '900 
'000 TRAP 29909:GRAPHICS O:POKE 712,12 
6:POKE 710,128:POKE 70',140:POKE 752,1 
~HHJ1 ? "~": POSITION 8,5:? " •• M = MELEE 
":? ".U = CHARACTER SHEET":? ".S = DUN 
GEON STATUS":? ".E = ENTER ROO""' 
'002 ? ".D = DICE":? ".F = FILE DATA": 
? ".G = GET DATA":? "n = INITIALIZATI 
ON":? ".L = LOAD ROO""' 
'OOl ? II.Z = ROOMS":? ".W = WRITE" 
3004 ? " ....... COMMAND? .. ; 
3907 CLOSE Ul:TRAP 29009:0PEN Ul,4,0," 
K:":GET U1,CMD:ClOSE U1:If CHD=63 THEN 
6'05 

'008 IF CMO=83 THEN 7000 
'00' IF CHD=68 THEN 8059 
3010 If CMD=71 THEN 3500 
~912 IF CHO=77 THEN 150 
'91l IF CMD=73 THEN 4900 
3914 IF CMD=70 THEN 3000 
3915 IF CHO=76 THEN 15000 
3016 IF CMD='O THEN 7500 
'917 If CHD=87 THEN 8509 
'018 IF CMD(48 OR CMO}57 THEN '000 
3013 P=UALCCHR$CCMD)):GOSUB 180 
'505 POKE 712,P*16+10:POKE 710,P*16+19 
: POKE 70', P*16 :? "~HI:.Jt·\u:."; CMO$;" ... , 
'506 ON P+l GOTO '600,3691,'602,'603,3 
604,'605,3606,'607,~686,'60' 
~510 ON CCP) GOTO '610,'611,3612,'613, 
36i4,~615,3616,'6i7,3618,361' 
'511 ON P+l GOTO '800,~882,'804,3806,~ 
808 '810 3812 3814 '816,'818 
,5d ? "!ARI1OR CLASS ";ACCP):? II 

t .. HST ";SHP) 
'514? IIHIT POINTS ";HPCP):? "., 
""IN ";INCP) 
3516 ? "HIT MODifIER 
.. "WI "; WI CP) 
'518 ? "DAHtlGE MOOlflER 
.... OK ";OKCP) 
~520 ? "RIA BONUS 
•••• CN ";CNCP) 
~522 ? "AC tlOJUSTI1ENT 
t H HCH "; CH CPl 

";HHCP):? .. ., 

";DHCP):? "., 

";RA(P):? "., 

";ACACP):? II 

3524 ? "MISSILE MULTIPLE 
3526 ? "LEVEL 

";SB(P) 
"; L (Pl :? "t. 

"; HE CP • U ; CHR 
S
• • HT "; HE (P ,0) ;" , " ;" 

(34) 
'528 ? "WEAPON READV 
•• WT ";WECP);" LBS" 
'530 ? ..... GOLD 
'53l ? "SILVER 
E CP) =1 THEN ? lit". 
'534 IF GECP)=2 THEN? 
II 

'535 ? "COPPER 
B 2000 
3537 ? "PLATINUM 
'540 ? "ELECTRUM 

"; W CPl :? lit. 

";GPCP) 
";SPCP):IF G 

MAlE":GOTO 3535 
lit... FEMALE 

";CP(P) :GOSU 

"jPPCP) 
";EPCP) 

'5" GOTO '700 
'600 ? A$:GOTO '510 
'601 ? BS:GOTO ~510 
'602 ? C$:GOTO ~510 
'603 ? DS:GOTO '510 
~604 ? E$:GOTO ~510 
'605 ? F$:GOTO '510 
'606 ? G$:GOTO ~510 
'607 ? H$:GOTO '510 
'608 ? J$:GOTO 3510 
360' ? K$:GOTO ~510 
'610 ? " •• HfIGHTER": GOTO '511 
~611 ? " •• HRANGER" : GOTO '511 
~612 ? .... ..,PALADIN .. :GOTO ~511. 
~613 ? " •• HCLERIC": GO TO '511 
'614 ? " •• HDRUID": GOTO '511 
'615 ? " .. HHONK": GOTO '511. 
~616 ? " ••• .,THIEF":GOTO ~511 
3617 ? " •• HASSASSIN": GOTO '511 
9618 ? " •• HMAGIC-USER": GOTO ~511. 
3613? "HHILlUSIONIST":GOTO ~511 
'700 POSITION 3,22:? "COHMAND?";:OPEN 
Ul,4,O,"K:":GET Ul,K:CLOSE Ul 
3702 IF K=77 THEN 150 
3704 If K=82 THEN '000 
3705 IF K=71 THEN 10000 
3706 If K=83 THEN 10010 
3707 If K=67 THEN 10020 
9708 If K=80 THEN 10030 
970~ IF K=69 THEN 10040 
3718 IF X=72 THEN 10850 
~711 IF K=87 THEN 10060 
3712 If N=39 THEN 7580 
3715 If X{48 OR K}57 THEN 3700 
3710 P=VALCCHR$(X)):GOSUB 1.00:GOTO ~50 
5 
~800 POSITION 36,2:? A~$:GOTO 3512 
~802 POSITION 36,2:? BB$:GOTO 9512 
'804 POSITION 36,2:? CCS:GOTO '512 
~806 POSITION 36,2:? DD$:GOTO 351.2 
'808 POSITION 36,2:? EE$:GOTO 9512 
3810 POSITION 36,2:? FF$:GOTO '512 
3812 POSITION 36,2:? GG$:GOTO 9512 
~814 POSITION 36,2:? HHS:GOTO ~512 
~816 POSITION 36,2:? JJ$:GOTO 9512 
3818 POSITION 36,2:? KK$:GOTO '512 
10000 ?" GOLO PIECES"; :INPUT J:GP(P) 
=J:GOTO '505 
10918 ?" SILVER PIECES";:INPUT J:SP( 
Pl=J:GOTO '505 
10020 ?" COPPER PIECES";:INPUT J:CPC 
P)=J:GOTO 3505 
100.30 ?" PL~TINUM PIECES";: INPUT J: P 
PCP)=J:GOTO '505 
10048 ?" ElECTRUH PIECES";:INPUT J:E 
P(P)=J:GOTO ~505 
10058 ? II HIT POINTS";:INPUT J:HPCP}= 
J:GOTO 3505 
10060 ?" WHICH WEAPON";:INPUT J:IF J 
(.1 OR J)5 THEN POSITION 11,22:? " 

":POSITION 11,22:GOTO 18060 
10065 WCP)=J:GOTO 3585 
15008 TRAP 30000:fOR J=l TO 40:MONeJ)= 
0: NEXT J:? "~":? "WH~T IS THE ROO M fiUM 
BER"; :IMPUT CMOS 
15005 AZ$="D:COMB~T.II:AZS(1.0,10+LEN(CM 
OS)}=CMD$ 
15010 ? "HOW M~NV MONSTER5";:IMPUT J:I 
F J>30 THEN? "NO MORE THtlH 30 MONSTER 
5":? :GOTO 15018 
15015 MON (1) =J:? "MONSTER HIT DICE"': I 
"PUT J:MONf.2)=J ' 
15029 ? "HONSTER ARMOR ClASS";:IHPUT J 
: MON n) =J: FOR E=O TO MOM (1) -I:? "MONST 
ER ";E;"'S HIT POINTS";:INPUT J 
15930 HON(E-+4)=J:NEHT E:? "NUMBER OF A 
TTACKS"; : INPUT J: MON (35) =J:? "DAMAGE P 
ER ATTACK";: INPUT J: MON (6) =J 
15840 OPEN U1,8,O,AZS:fOR E=l TO 40:? 
U1;MONCE) :NEKT E:CL05E Ul:GOTO 9000 
29000 ERlN=PEEKCI86)+256*PEEK(187):fOR 

E=l TO 10:? lit INPUT ERROR -- TR 
V AGAIN ":SOUNI> 0,30,10,10 
20001 FOR 1=1 TO 2 
29003 NEKT I:? lit IHPU ERROR--

":SOUND O,10,10,10:fOR 
1=1 TO 2:NEKT I:NEXT E:50UND 0,0,0,0 
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29894 ? lit 
II 

20895 TRAP 29990:GOTO ERLN 
30099 IF PEEK C1 '35) =17Q THEN ? II~II: POSI 
TION 2,5:? "THERE'S NO SUCH FILE ON TH 
IS DISK!! II 

39993 ? :? "THE FILES ARE:":? 
39905 TRAP 30055:CLOSE Ul:0PEN ttl,6,O, 
"0:*.*" 
39919 INPUT UljCHD$ 
39015 PRINT CHD$:GOTO 39919 
38855 CLOSE Ul:ERLN=PEEk(186)+256*PEEK 
(187):FOR E=1 TO 280:NEKT E:TRAP 29090 
:(;OTO 3990 

• 

CHECKSUM DATA 
(See pgs. 7~1O) 

4 DATA 621,406,367,383,822,218,174 , 155 
,820,805,162,295,155,288,137,6378 
55 DATA 43,105,132,71,386,237,476,477, 
321,471,683,638,873,133,398,6146 
86 DATA 669,436,27,666,304,586,644,586 
,324,660,622,446,673,761,51,8712 
157 DATA 686,725,351,708,148,636,434,3 
14,525,133,283,188,822,713,835,8233 
213 DATA 601,623,235,534,35,143,112,13 
,54,880,828,38,303,164,473,5228 
233 DATA 783,412,642,126,63,753,740,37 
7,741,773,327,336,648,233,236,3008 
310 DATA 380,863,7,104,112,634,235,155 
,148,160,153,173,158,172,165,3625 
1945 DATA 177,170,306,646,640,653,647, 
681,654,670,664,677,671,571,736,3223 
3992 DATA 875,712,834,438,547,553,723, 
238,454,2,653,633,451,435,573,8301 
3030 DATA 349,271,305,839,732,607,162, 
237,633.230,540,43,833,651,885,8151 
3520 DATA 371,107,713,361,460,227,384 , 
18,830,687,817,135,730,163,621,7236 
4111 DATA 293,723,705,762,542 , 855,515, 
676,146,643,710,238,171,460,483,7300 
4175 DATA 666,43,203,423,808,545,343,4 
42,527,329,178,545,293,751,327,6333 
5092 DATA 337,347,357,367,358,368,378, 
333,493,783,838 , 228,523,175 , 233,6169 
5525 DATA 122,236,680,725,333,817,318, 
923,921,932,924,335,927,938,931,11988 
6045 DATA 342,602,830,735,443,465,831, 
639,410,32,341,739,173,582,42,8634 
6395 DATA 633,530,349 L 575,741,883 L I80, 
186,537,518,567,937,5~4,105,846,8~93 
7915 DATA 392,139,37,213,155,370,42,89 
4,371,505,733,866,73,695,781,7298 
7135 DATA 687,693,622,637,770,864,570, 
711,365,316,487,763,921,754,745,3821 
8950 DATA 758,638,348,126,322,605,896 , 
243,539,492,105,328,594,763,838,8132 
3090 DATA 211,348,827,334,563,481,364, 
333,347,764,950,342,221,364,386,11161 
3018 DATA 473,180,832,187,581,222,558, 
578,747,338,486,453,362,565,475,7555 
3530 DATA 484,110,318,738,794,676,785, 
692,697,612,617,622,627,632,637,3431 
'698 DATA 645,658,141,836,80,313,125,7 
11,117,618,562,143,377,663,'23,7578 
3795 DATA 73',748,750,753,760,741,753, 
932,793,378,571,580,583,538,607,19808 
3810 DATA 537,606,615,62',638,217,863, 
857,391,888,438,835,3',413,573,'241 
15919 D~T~ 381,'23,599,474,58,278,262, 
136,661,376,576,687,232,728,607,7541 
39855 D~TA 531,531 

• 

10 DEG 
28 GRAPHICS 24 
38 COLOR 1 

Pretty Demo 

48 SETCOLOR 2,9,0 
50 fOR 1=1 TO 360 STEP 5 
69 K=11'*I/369 
78 Y=80+80*SIN(I) 
89 IF 1)270 THEM 110 
'0 PLOT 9,0 
189 DRAWTO K,V 
119 If 1(31 THEM 138 
129 DRAWTO 31',15' 
139 NEKT I 
148 IF PEEK(764)()255 THEN END 
150 GOTO 140 

CHECKSUM DATA 
(See pgs. 7~1O) 

10 DATA 217,4,724,287,58,759,133,433,4 
56,367,434,363,737,152,710,6485 
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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. 

t 

..... 
<l) 

...c 
. ~ 
...c 

I 

8 

PFO 
PFl 
PO 
Pl 
P2 
P3 
Pf2 

PF3 or P4 
BAK 

PRIOR= 

4 2 

PFO PO 
PFl Pl 
PF2 PFO 

PF3 or P4 PFl 
PO PF2 
Pl PF3 or P4 
P2 P2 
P3 P3 
BAK BAK 

Pn refers to player n 

1 

PO 
Pl 
P2 
P3 
PFO 
PFl 
PF2 

PF3 or P4 
BAK 

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 anyone 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 playa day light 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 is a 
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. 0 

1 PLAYER 

1 2 PLAYER 

- LARGE 
PLAYER MEDIUM 

1 - SMALL 

MAZE DIFFICULTY 

NIGHT DAY 
LARGE MEDIUM SMALL I 

1iliI3 [ 4 I 5 16 17 18 19 1101111121 
I PLAYER 2 1 

LARGE MEDIUM SMALL 
1 2 3 10 11 12 13 14 15 
19 20 21 4 5 6 16 17 18 
122 23 24 25 26 27 7 8 9 128129130 1 ........................ 
EMHEMHEMH EMH 

E=EASY M=MEDIUM H=HARD 
(LARGE, MEDIUM, SMALL=LANTERN SIZE) 

190 ClR :GOTO 150 
110 SOUND CO,C9,CO,C9:RETURN 
120 fOR I=Cl TO 50:NE~T I:RETURN 
130 Dl=~5CCMScz,Z))-48:D2=ASCCMSCZ+Cl, 
I+C1)) -48 
1408VTE=HEXCD2)+CI6*HEXCDl):02=02+Cl: 
POKE C70',PEEK(53779):RETURN 
150 READ C9,Cl,C2,C3,C4,C5,C6,C7,C8,C' 
,CI9,Cl1,C12,Cl1,C14,C16,C128,C560,C56 
l,C70',&710 C711,C712 
160 DIM DLIkCCl1),R$CC16),M$C442),HEX( 
22):GRAPHICS 18:POSITION C4,C5:1 UC6;" 
ini1ializing" 
170 fOR I=Cl TO Cl1:READ BYTE:DLI$CI)= 
CHR$CBVTE):NEXT I 
180 fOR I=Cl TO C16:READ BVTE:R$CI)=CH 
R$CBVTE):NEXT I:FOR I=CO TO 22:READ BY 
TE:HEXCI)=BVTE:NEXT I 
1'0 Q2=-Cl:FOR I=Cl TO Cl:READ "$:FOR 
Z=Cl TO LENCH$)-Cl STEP C2:GOSUB 110:P 
OKE 1571+02,BVTE:NEXT Z:NE~T I 
289 Q2=-Cl:FOR I=Cl TO 21:REAO "S:FOR 
Z=Cl TO LENC"S)-Cl STEP C2:GOSUB 110:P 
OKE 2'6'6+02,BVTE:NEHT l:NEXT I 
210 fOR X=2'68' TO 2'6'5:POKE X,CO:NEK 
T K:FOR 1=1516 TO 1579:POKE I,C9:NEXT 
I 
220 GRAPHICS C16:POKE C16,112:POKE 517 
74,112 
219 POKE C719,CO:5T=PEEKCC569)+256*PEE 
KCC561)+C4:POKE 5T+C2,C7:POKE 5T+C4,C6 
:POKE ST+24,65 
249 POKE 5T+25,PEEKCC569):POKE ST+26,P 
EEK CC561) 
259 POKE C708,CO:POKE C78',CO:POKE C71 
1,CO 
260 POKE 5T+29,118:POKE 511,INTCAORCDL 
I$)/256):POKE 512,ADRCDLI$)-CPEEK(511) 
*256':POKE 54286,1'2 
279 POKE 752,Cl:POSITION C1,Cl:1 "THUN 
DER 15LAND" 

b crai atchet 280 POSITION 22,C2:1 " 
0" 
2'8 POSITION C1,29:1 "copyrigh1 CC)1'8 
1 ANALOG COMpu1ing" 

188 FOR K=Cl TO Cl:POKE C712,CI4:POKE 
C718,C14:FOR Y=C8 TO 59:50UND C8 V C8 
C8 " , 
118 IF Y=25 THEN POKE C718 CO-POKE 

C712,C8 ' -
328 NEXT Y:NEXT X:FOR V=51 TO 255: 
SOUND C8,V,C8,C8:NEXT V:POKE C712 58:P 
OKE C718,58:POKE C79',C8 ' 
118 POKE 788,218:POKE C711,122:GOSUB 1 
18 
148 POSITION CI8,C':1 • 
~~ITION C18,C 

358 POSITION CI8,11:? .. 'II ............ .. 
iti t~ILL=Cl:LEUELP=Cl 
178 POSITION 27, C18:? SKILL; " ... - : FOR K 
=Cl TO 109:NE~T X ' 
188 If PEEKC5127') <>C3 THEN 448 
1'8 LEUELP=LEUELP+Cl:LEUELP=LEUELP-C2* 
(LEUELP=C1):POSITION Cll,C18:If LEUELP 
=Cl THEN 1 "ONE"; 
480 SOUND CO,CI0,C8,C8:GOSUB 110 
410 If LEUELP=C2 THEN 1 "TWO"; 
420 If LEUELP=Cl AND SKILL>C12 THEN SK 
ILL=Cl:GOTO 170 
418 . GOSUB 120:GOSUB 120 
440 If PEEKC5127')<>C5 THEN 4'8 
458 5KILL=SKILL+Cl:If LEUELP=Cl THEN S 
KILL=5KILL -CI2*C5KILL=11) 
468 If LEUELP=C2 THEN SKILL=SKILL-1D*C 
SKILL=ll) 
470 50UND CO,20,C8,C8:GOSUB 110 
480 GOTO 178 
4'0 If PEEKC5127')<>C6 THEN 188 
580 If LEUELP=C2 THEN 540 
518 LEUELD=CSKILL(CI0):LEUEL"=5KILL-C1 
*INT(CSKILL-Cl)/C1):LEUELWA=C2-INTCCSK 
IlL-Cl) /Cl) . 
528 If NOT LEUELD THEN LEUELWA=CO 
518 GOTO 610 
540 LEUELD= CSKILI- <28) : LEUELH=SKILL.-C1* 
INTCCSKIlL-Cl)/Cl):T=INTCCSKIlL-Cl)/C3 
) 

558 If T=CO OR T=C1 OR T=C4 THEN LEUEL 
WA=C2 
560 If T=Cl OR T=C5 OR T=C6 THEN LEUEL 
WA=Cl 
570 If T=C2 OR T=C7 OR T=C8 THEN LEUEL 
WA=CO 
580 IF T=C8 OR T=C5 OR T=C7 THEN LEUEL 
WB=C2 
5'0 If T=Cl OR T=C3 OR T=C6 THEN LEUEL 
WB=Cl 
609 If T=C2 OR T=C4 OR T=C6 THEN LEUEL 
WB=CO 
619 GRAPHICS 21:POKE CI6,112:POKE 5377 
4,112 
628 LEUEL"=89*CLEUELM=C2)+255*CLEUELM= 
Cl):WIDTHA=lEUElWA*C4:WIDTHB=LEUELWB*C 
4:IF WIDTHA=C6 THEN WIDTHA=C12 
610 If WIDTHB=C8 THEN WIDTHB=CI2 
648 POKE C712,50:POKE C710,50:COlOR C1 
:POKE C70',CI4 
650 fOR ~=C8 TO 78 STEP C1:PLOT ~,CO:D 
RAWTO X,45:NEKT X:FOR V=CO TO 45 STEP 
C3:PLOT Cl,V:DRAWTO 77,V:NEKT V 
668 SOUND C8,Cl1,C8,C8:fOR ~=Cl TO C3: 
NEHT ~:GOSUB 119:POKE C710,218:FOR ~=C 
1 TO 500:NEXT X 
670 M$(Cl,Cl)="0":H$C442,442)="0":"$CC 
2)=MS:"=INT(RNDCCO)*1'9'+27:MS(A,A)="1 
" 
680 POKE 1516,LEUElM:POKE 1517,111:POK 
E 1518,Cl:50UND C9,24,C4,C6:H=USR(1012 
7,ADR(M$)) 
6'8 A=42*INTCRNDCCO)*C2):COLOR CO:PlOT 

C8,Cl+A:PlOT 78,44-A:PlOT ce,C2+A:PlO 
T 78,41-A:G05UB 110 
700 K=112:POKE 1552,Cl:POKE 1554,Cl+A+ 
CA}CO):POKE 1556,WIDTHA 
710 POKE 1551,77:If LEUELP=C2 THEN POK 
E 1555,44-"-(A>CO):POKE 1557,WIOTHB 
720 FOR L=CO TO C1:POKE 51248+L,CO:NEX 
T l:POKE 5427',":POKE 55',46:POKE 623, 
14:POKE 53277,C1:P"B=H*256 
710 POKE 51258,WIDTH"/C4:POKE 5125',WI 
DTHB/C4 
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740 T=PM8+512:FOR L=T TO T+511:POKE L 
CO:NEXT L:L=~*C2+C2*C~>CO):POKE T+L+18 
,24:POKE T+L+l',l4 
750 l=84-~*C2+C2*C~=C9):POKE T+l+146,2 
4:POKE T+L+147,24 
760 L=PMD+~*C2+C2*(A>CO)+768+15-C4*LEV 
ELWA:FOR K=l TO L+C7+C8*lEUELWA:POKE X 
,255:NEXT K 
770 L=PM8+84-~*c2+C2*C~=CO)+S96+15-C.* 
lEVELWB:fOR X=L TO L+C7+C8*lEVElWB:POK 
EX, 255 : N'EXT X 
780 POKE 53248,47 
7'0 SOUND CO,Cl1,C8,C8:FOR X=Cl TO C1: 
NEXT K:GOSUB 110:POKE 704,C14:GOSUB 12 
O:POKE 53250,47-WIDTH~ 
809 fOR K=C16 TO CO STEP -Cl:S0UND CO, 
K,CS,C8:POKE 706,CI6-X:fOR V=Cl TO CI0 
:"EXT V:NEKT X:GOSUB 110:POKE 706,72 
810 IF LEVElP{>C2 THEN 850 
820 G05U8 120:GOSUB 120:POKE 5314',1" 
:SOUND CO,Cl1,C8,C8:FOR X=Cl TO C3:NEX 
T X:G05U8 110:POKE 705,C14:GOSUB 120 
830 POKE 53251,l'9-WIDTHB 
840 fOR K=C16 TO CO STEP -Cl:S0UND CO, 
K,C8,C8:POKE 707,CI6-X:FOR V=Cl TO CIO 
:NEXT Y:NEXT K:G05UB 110:POKE 707,14 
859 FOR X=C1 TO lOO:NEXT K:POKE C712,C 
14:Fl~SH=CO 
860 IF lEVElD THEN POKE C710 144 
870 ST=PEEKCC560)+256*PEEKCC561)+C4:PO 
KE ST+47,C2:POKE 5T+48,65:POKE ST+49,P 
EEKCC560):POKE 5T+50,PEEKCC561) 
880 K=U5R(1571):50UNO C3,CI0,C8,C2 
890 X=U5R(296'6) 
'00 If Fl~SH<255 THEN '30 
910 If INTCRNDCCO)*200)<>100 THEN '50 
920 POKE C712,C14:flASH=CO:SOUND Cl,CO 
,C8,15 
930 FlASH=FlASH+C5:S0UND C2,FlASH,C8,C 
8:IF Fl~5H=155 THEN SOUND Cl,ce,CO,co: 
REM 
940 If FlA5H=25 THEN SETCOlOR C4,C9-C6 
*CLEVElD=CO),C2*ClEVElD=CO) 
950 IF PEEK(1560) OR PEEK(1561) THEN 9 
90 
960 IF PEEK(1558) THEN SOUND ce,lO,C8, 
CS 
970 IF PEEK(1559' THEN SOUND CO,40,C8, 
CS 
'80 FOR K=Cl TO C5:HEXT X:GOSUB 110:GO 
TO 890 
990 X=USR(1703) :SOUND C2,CO,CO,CO 
1000 IF PEEKCI560) THEN POKE 53249,CO: 
POKE 53251,CO 
1010 IF PEEK(1561) THEN POKE 53248,CO: 
POKE 53250,CO 
1910 X=USR(QDRCR$):FOR X=53248 TO 532 
51:POKE X,CO:NEXT X:GOTO 210 
1039 REM * CONSTANTS 
1049 DATA 0,1,2,3,4,5,6,7,8,~,19,11,12 
,13,14,16,128,560,561,70',710,711,712 
1950 REM * DlI ROUTINE 
1960 DAT~ 72,163,14,141,10,212,141,23, 
208,16',88,104,64 
1070 REM * R~INBOW ROUTINE 
1080 DATA 104,16',6,232,142,10,212,1.2 
,24,208,205,31,298,208,242,96 
19'9 REM * HEK DAT~ 
1100 DAT~ 0,1,2,3,4,5,6,7,8,',0,0,9,0, 
0,0,0,10,11,12,13,14,15 
1110 REM * TIMER ROUTINE 
1120 DATA 6818A'A'655885CDA'93655'85CE 
A33C8D2202~9068D230269A514C996B0034C5F 
E4A'008514EEIF06ADIF96C90A0031A900 
1130 DAT~ 8DIF06EE2006AD2006C90AD023A9 
098D2006EE2106~D2106C'06DOI4~9908D2106 
EE2206~D2296C'OAD095~'008D2206~000 
1140 DATA ~204COOIF004C004D088~'IA31CD 
C818'OFOBOIE064'10'ICDC8CADOE5.C5FE468 
~D60E48D2202AD61E48D230260 
1150 REM * P/M-STICK ROUTINE 
1160 DATA 68~2908DIE96AEIE06A900901606 
'D1606BDI0068Dl~06BD1296801B96BD78024A 
'903EEIB064~489803CEIB06205B74AOIE 
1170 DATA 06AAB019068Dl~06BD1206801B06 
684~3093EEIA064A'003CEIA06l05B74EEIE06 
~OlE06C902DOAC60A55885CBA55985CCAD 

1180 DAT~ lA064A4A18.865C885CBA90065CC 
85CC680~OA8DOE06A'03186DOE0638EDIA068D 
OE06~3008DID06~DIB06A2040A2EID06EO 
1190 DATA 03D0088DIC06AOID0648~OlC0648 
CADOEA801C0668186DIC968DIC06686DID068D 
ID0618~5CB6DIC0685CBA5CC601D0685CC 
1290 DATA AOOOBICBAEOE064A4AAOOOB092AO 
fFC8C~f9FFDOF2C901D00160A90138EDIE96A8 
ADIE06AAB91206CDIB06D009B'1006CDIA 
1210 DAT~ 06D00160~DIE06A8208775ADl~06 
DDI006fOl1FE16060A18692D3DOOD038fD1406 
9D0200AD1806DD1206F052FE1606'027A2 
1220 DATA 7DC081DOOFBD80723D8272BD8071 
9D827318300CDD0072'08272BD00739D027lCA 
DODE189026~202COOI000FDD80729D7E72 
1230 DATA BD80739D7E7318'OOCBD00723DFE 
718D0073'DFE72E8E87FDODC98~~A018069D12 
06ADIA063DI00660ADIA06EOOODOI0C900 
1240 D~T~ D004EEIA9660C34ED014FE180669 
C'4E0904CEIA0660C'09D904FEI80669696868 
8D9806688D0706~DOA022'OFC90FFOF78D 
1250 DATA 0306ADO~D2291FC'I~10F78D0406 
200577BICDC931DODFA'808DO'06A00406C'01 
9005~01'2062770EO'06AD0406C'19B005 
1260 DATA AOIB2962778EO'06AD9386C30190 
05A0002062770E0906A00306C99EB005~03429 
6277~D0996C900f99~A004060A186D0486 
1270 DATA 8DOA06AD83060A186003068DOB06 
A514FOFCA'098514A'148DOOD2AD9AD22~038D 
OF06C900D019~DO~062'08FOI3CE0486EE 
1280 DAT~ OB06296C77EEOB06206C774CCE76 
~OOF06C9010022A083062904F022EE9406EEOA 
06EEOA06EE9A06EEOB06206C77EEOB8629 
12'0 O~TA 6C77.CCE76ADOF96C902D019ADe~ 
062902f912CE0306EEOA06206C77EEOA06206C 
774CCE76A099062901F097EE0306EE9806 
1300 DATA EEOB06EE0806EEOA06206C77EE9A 
06206C77A3188099D2209577A931~lCD38~091 
06E9018DOI06~00206E3098D0206C300D9 
1310 DAT~ 08AOOI06C900D90169AOO~D2CDeo 
0690034CD9754CB875AD03068D059648AD0406 
A2008E0606~2040E05062E0696E902D008 
1320 DATA ~D060648A0050648CADOEB186860 
0586800506686D0606800606680A186004066D 
05068D0596AD06066'008D060618AD0706 
1330 DATA 6D050685CDAD08966D069685CE~9 
lA60BlCDC~30D003EE990660A55885CB~55985 
CCADOA064A4A184865CB85CBA90065CC85 
1340 D~TA CC680AO~8DOE0638~D8A96EDOE06 
~~E8A93FCAF006l86A6A4C96778D9E06~3908D 
OC06~DOB06A2040A2EOC06E003D0088DOD 
1350 DATA 06ADOC0648ADOD9648CAOOEA8DOO 
0668186DOD068D8D06686DOC06800C0618~5CB 
6DOD9685CBA5CC6DOC0685CC~009BICB2D 
1360 DATA OE06'lCB60 

• 
CHECKSUM DATA 

(See pgs. 7-10) 

100 DAT~ 120,824,516,417,482,48.674,35 
4,803,435,271,537,335,77,927,6829 
250 DATA 232,612,562,820,582,532.611,4 
31,1131568,211,363,4'7,'95,287,7~16 
490 D~TA 340,998,'82,'18,9'4.566,121,1 
86,738,7,422,383,847,713,37,8768 
550 DATA 838.848,858,856,857,813,4'6,5 
31,266,652.'15.829,350,519,627,10275 
700 DATA 594,213,5~5,389,~05,613,15,33 
1,147,142,68',360,64,498,903,7258 
850 O~TA 420,48,i78,53/,s88,J45,54b,54 
J,333,350,64,6~,76,671,347,4'15 
1090 DAT~ 63 64 263 703 753 175 953 51 
,,126,670,35h,2;7,523,3~5,765,6613 ' 
1150 DATA 39,474,793,648,86',7.9,454,5 
68,775,720,445,152,388,58',603,8176 
1300 DATA 561,372,328,695,672,781,376, 
3785 
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MANIACI 

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 $30 to 
$40 apiece. Taking pity on those who, like myself, 
cannot afford to buy all those great games, I 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 pes ticides, 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 yo u 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

trod uction (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 gree n figure representing you and three red 
figures represe nting 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 
bo th 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 o nce 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 ga me, 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 ce nter 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 direct ion of 
the weapon, simply press and release the red button 
o n 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,OOO-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 lin es indicated 
and re- RUN the program until all errors are elimi-
nated. . 

3. When all the DATA statements are correct, the 
program wil l 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 wi ll create a boot tape co n
tainin g the Maniac! game. It is a good id ea 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 th e Maniac! boot tape in your 
program recorder, rewind it to the beginning and 
press PLAY. Turn the computer's power OFF, th en 
turn it ON while press ing START. The computer 
wi ll 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 wi ll 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, th en 
ON. The Maniac! game will automatically load and 
start. D 

19 REM ~NI~C CASSETTE ~KER PROGR~" 
20 REM 
39 CLR :DIM HSC3~84):O=0:LINE=4~90:RE5 
TORE 5000 
40 P=O 
59 LINE =LINE+ H!:? "CHECKING LINE "; LIN 
E 
60 FOR 1=1 TO 16 
70 O=iHI 
89 TR~P 140:READ J:IF 1=1 THEN IF LINE 
OPEEK (183) "PEEK (184)*256 THEN ? "LINE 
";LINE;" MISSINGI":END 

99 IF J=9~~ THEN 150 
199 K$(Ol=CHR$(J) 
119 P=P"J 
129 NEXT I 
139 TRAP 140:READ J:IF P=J THEN 40 
140 ? "ERROR IN LINE ";lINE:STOP 
150 ? "RE~DV CASSETTE ~"D PRESS RETURN 
":OPEN U1.,8,0,"C:" 
169 ? Ul;H$ 
179 CLOSE Ul 
5900 DATA 0,31,9,64,35,64,169,60,141,2 
,211,169,11~,141.231,2,1.439 
5910 DATA 133,14,169,79,141,232,2,133, 
15,16~,3a,133,19,16~,64,133,1634 
5920 DATA 11,24,96,~6,83,58,32,28,76,3 
2,55,72,162,255,141,30,1251 
5930 DATA 298,232,224,4,249,246,142,18 
4,79,169,2,141,187,79,32,148,231.7 
5040 DATA 75,172,185,79,185,232.76,133 
,176,133,180,185,233,76,133,177,2430 
5950 DATA 133,181,189,127,79,24,201,3, 
176,18,32,210,64,32,184,65,171.8 
5060 DATA 32,38,68,32,173,79,32,223,68 
,32,17,711189,15~,79,201,1484 
5970 DATA O,240,6,32,le8,70,32,17~,69, 
32,198,65,169,11,24,237,1382 
5080 DATA 1~1,79 , 141,1.88,79,169,2,141, 
190,79,32,18',75,173,188,79,1995 
5090 D~TA 141,181,79,32,61,65,32,253,7 
3,32,178,64,32,180,71,32,1506 
5190 DATA 248.71,173,127,7~,201,7.249, 
3,76,49,64,32,127,72,76,1645 
5110 DATA 44,64,173,252,2,141,0,104,17 
3,200,7~,201,1,208,1,96FI739 
5120 DATA 173,252,2,201,7,240,46,201,6 
, 240,34,201,2,240,22,76,1943 
5130 DATA 250,64,18~,135,79,24,233,47, 
157,173,79,189,139,79,24,233,20~4 
5140 DATA 16,157,177,79,96,169,1,141,1 
'5,79,76,250,64,16',2,141,1812 
5150 DATA 1'5,7~,76,250,64,16"J,141,1 
95,7~,172,195,7,,185,127J79,2088 
5160 DATA 24,201 ,2 ,176,1,'6,173,207,7' 
,24,201,0,176,5,16',2,1536 
5170 DATA 141,207,7 9)2 06,207,7~,173,20 
7,79,201,1,240,1,'6,16',9,2986 
5180 DATA 141,207,79,160,1,185,127,7', 
24,291,L,144,7 L 200,152,201,l'10 
51'0 DATA 4,20~,242,~6,140,195,79,16', 
255,141,252,2,~6,142,182,7~,2282 
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5200 D~T~ 149,183,79,162,255,232,236,1 
81,7',240,11,160,255,200,152,291,2766 
5210 DATA 255,298,250,76,6',65,174,182 
,7',172,183,7','6,142,182,7',2291 
5220 DATA 162,255,232,236,181,7',206,2 
50,174,182,7','6,189,127,7',24,2553 
5230 DAT~ 201,2,176,1,'6,24,201,7,14~, 
1,'6,24,105,10,141,187,1416 
5240 O~T~ 7',16',15,141,164,7',32,148, 
75,173,185,7',24,10',230,76,17'8 
5250 DATA 133,178 , 173,166,7',19',231,7 
6 ,1 33,17',165,176,24,125,13',7',2185 
5260 DATA 133,176,165,177,195,0 , 133,17 
7,160,0,177,176,145,176,200,152,2254 
5270 DATA 201,15,208,246,254 , 127,7','6 
,18',131,7',201,1,208,1,'6,2132 
5280 DATA 224,0,240,14,236,1'5,79 , 240, 
3,76,216,65,173,121,2,76,1'60 
52'0 D~TA 36,67,189 , 120,2,76,36,67,16' 
,1,157 , 131,7',173 , 1'1,7',1577 
5300 D~TA 141,187,79,169,10,141,164 ,7 ' 
,32,148,75,173,10,210,24,205,1867 
5310 DATA 165,7',144,1,'6,18',13',7',2 
4,205,139,79,144,50,24,233,1610 
5320 DATA 1,24,205,13',7',176,35 ,16',1 
5,141,11~,3,18',135,7',24,1528 
5330 DATA 295,135,79,144,15,24,205 , 135 
,7,,176,3,76,l8,67,JZ,i63,1576 
5340 DATA 66,76,38,67,32,224,66 , 76,36, 
67,32654,66 L 76",66,1053 
5350 ATA 3L,110,66,76,',66,16',173,7' 
,133,85,18',177,7',24 , 233,1720 
5360 DATA 0,133,64,32,36,70,160,0,177, 
178,201,0,208,2',230,85,1623 
5379 DATA 32,36,70,173,181,7',201,0,20 
8,17,1'8,65,1'6,85,32,36,1631 
5380 DATA 78,173,181,7',201,0 , 208,3,16 
',14,'6,16',15,'6,18',173,1836 
53'0 DATA 7',133,85,18',177,79,24,105, 
17,133,84,32,36,70,160,0,1403 
5490 DATA 177,178,201,0,206,22',230,85 
,32,36,70,173,181,79,201,0,2080 
5410 OATA 208,217,230,85,230,85,32,36, 
70,173,181,7',201,0,206,203,2238 
5420 DAT~ 16',13,'6,18',173,7',133,85, 
189,177,7',133,64,32,36,70,1737 
5430 DATA 16',16,141 , 161,7',160,0,149, 
183,7',160,0,177,178,201,0,1664 
5440 DATA 208,'4,165,178,24,10',1'3,7' 
,133,178,165,17',105,0,133,17',2122 
5450 DAT~ 172,183,7',200,152,205,181,7 
',208,221,173,114,3,41,11,'6,2118 
5460 DATA 18',173,7',24,105,8,133,85,1 
89,177,7',133,84,32,36,70,15'6 
5470 DATA 16',16,141,161,7',160,0,148, 
183,7',160,0,177,178,201,0,1864 
5480 DATA 288,30,165,178,24,10',193,7' 
, 133,178,165,17',105,8,133,17',2058 
54'0 DATA 172,183,7',200,152,205,161,7 
',208,221,173,114,3,41,7,'6,2114 
5500 DATA 173,114,3.41,15,'6,201,14,24 
0,2',201,6,240,5',201,7,1640 
5510 DAT~ 240,33,201,5,240,65,201,13,2 
40,1',201,7,7.40,71,201,11,1'90 
5520 DATA 240,28,201,10,240,77,'6,32,2 
22,67,76,161,67,32,0,68,1617 
5530 DATA 76,161,67,16',1,157,127,7',2 
54,135,7',76,161,67,16',0,1776 
5540 DATA 157,127,79,222,135,7',76,161 
,67 , 32,222,67,254,135,7',16',2061 
5550 DATA 1,157,127,7',76,161,67,32,0, 
6 8 ,254 , 135,7',163,1 , 157,1563 
~56 0 DATA 127,7',76,161,67,32 , 0,68 , 222 
,135,7',163,0,157,127,7',1578 
5570 DATA 76 , 161,67,32,222,67,222 , 135, 
79,16',0,157,127,7',76,161,1830 
5580 DATA 67,32,18',67,18',135,7',157, 
0,208,18',11',7',201,1,240,1'52 
55'0 DATA 6,16',1,157,11',7','6,16',8, 
157,11',73,'6,18',135,7',1650 
5690 DATA 24,201,208,176,6,24,201,48,1 
44,14,'6,16',288,157,135,7',18'0 
5610 DAT~ 224,0,298,3,76,228,74,'6,16' 
,48,157,135,7','6,18',13',1'21 
5620 DATA 7',24,201,13,144,25,222,13', 
7',24,195,16,141,181,7',188,1668 
5630 DATA 13',7',177,176,136,145,176,2 
00,200,152,205,181,7',288,243,'6,25'2 

5640 OQTA 13',13',7',24,291,'6,176,2', 
24,105,16,166,177,176,200,145,1'44 
5650 DATA 176,136,136,18',13',73,24,23 
3,3,141,181,7',152,285,181,7',2133 
5660 DATA 298 , 234,254,133,7','6,18~,13 
1,79,201 , 1,240,1,'6,224,0,2172 
5670 DATA 240,57,236,1'5,7',248,46,16' 
,0,157,131,71 , 18',13',7',24,2060 
5680 DATA 2~3,14,24,295,13',7',176,14, 
24,105,22 , 205,13',7',144,12,1614 
56'0 DAT~ 16',1,157,123,7','6,16',9,15 
7 , 123,79 , 36,16',2,157,123,1799 
5700 OATA 73,'6,76,110,68,173,121,2,76 
,110,66,16',120,2,201,6,14'7 
5710 DATA 201,6,240,62,201,19,240,25,2 
01,7,240,65,201,11,249,28,1978 
5729 DATA 201,5,248,68,201,',240,31,20 
1,14,240,71,291,13,240,73,2946 
5730 DATA 36,169,9,157,123,7',169,0,15 
7,127,7','6,16',1,157,123,1702 
5740 DATA 79,16',0,157,127,7','6,16',2 
,157,123,7',16',0,157,127,16'9 
5750 DATA 79,'6,16',0,157,123,7',16',1 
,157,127,7','6,16',1,157,165' 
5760 DATA 123,7',169,1,157,127,79,'6,1 
6',2,157,123,7',16',1,157,1688 
5770 O~TA 127 , 7','6,16',0,157,123,7',' 
6,16',2,157,123,7',36,224,1776 
5760 DATA 0,249,38,236,1'5,7',240,27,1 
73,191,7',141,187,7',16',10,2084 
57'0 DATA 141,184,7',32,148,75,173,10, 
210,24,205,165,7',144,1,'6,1786 
5800 DATA 76,39,6' , 173,133,2,76,12,6', 
18' ,132,2,201,9,240,8,1412 
5610 DATA 18',131,79,201,1,240,7,'6,16 
',1,157,131,7','6,18',15',1325 
5820 DATA 73 , 291,9,249,1,36,16',1,141, 
1'6,79,16',0,157,131,7',173' 
5630 DATA 183,127,7,,201,I,14ij,~,i69,2 
54,157,151,7',76,68,6',163,2037 
5640 DATA 2.157l151~7'~183~123,79,201, 
O,249,',201,l,240,1~,2"I,lo66 
5850 DATA £,249,17,'6,16',255,157,155, 
7',76,105,6',16~,O,157,155,1'01 
5860 DATA 73,76,105,6',16',1,157,155,7 
',16',35,157,159,7',18',127,1805 
5870 DATA 73,141,187,7',16',3,141,164, 
79,32,148,75,173,185,73,24,1778 
5380 DATA 125 , 123,7' ,1 41 , 164,7',16',2, 
141,187,73,32,148,75,173,185,1'22 
58'0 DATA 7',168,185,241,77,24,125,135 
,7',157,143,7',185,242,77,24,2020 
5300 DATA 125,13',73,157,147,7',188,14 
7,7',18',110,78,25,128,105,153,1'28 
5'19 DAT~ 126,195,'6,222,15',7',188,14 
7,7',18',118,78,8',128,105 , 153,2055 
5920 DATA 126,105,152,24,125,155,7',15 
7,147,7',183,153,7',291,0,240,201' 
5'30 DATA 74 , 18',143,79,2.,125 , 151,7', 
157,143,7',24,233,47,133,65,1765 
5'40 DATA 18'.147,7',24,233,16,133,84, 
32,36,70,173,181,73,24,201,1701 
5350 DATA 0,208,31,230,85,32,36,79,173 
,181,7',291,0,208,1',168,1741 
5360 DATA 147,7',18',119,78,25,128,185 
,153.128,105.16' . ~43,7',157,4,181' 
5'70 DATA 288,'6,16',9,157,15',7',157, 
4,208,96,16',0,157,143,7',1881 
5380 DATA 157,4,208,'6,140,183,7',165, 
84,141,167,7',173,133,7',141,2109 
5"0 DATA 184,7',32,148,75,165,65,141, 
188,7'.163,4,141,1'0,73,32,1731 
6000 OATA 183 , 75,173,165,7',24,10',166 
, 79,141,165,7',173,166,7',101,2945 
6010 DATA 8',133,17',173,185,79,24,191 
,88,133,176,165,17',105,0,133,1'44 
6020 DATA 17',160,0,177,178,141,181,7' 
,172,163,73,36,18',143,7',24,2060 
6030 DATA 201, 208,176,1',24,201,44 , 144 
,27,18',147,7',24,201,112 , 176,1372 
6040 DATA 32,24,291,13,144,33,'6,16',1 
,157,15',7',16',298,157,143,1785 
6050 DATn 7',76,121,70,16' , 1,157,15',7 
3,169,44,157,143,79 , 76,121 , 1700 
6960 DATA 70,16',1,157,15',7~,96,16',1 
,1 57 , 15',7','6,18~,127,7',1787 
6070 DATn 141,184,7',16',3,141,187,7~, 
32,148,75,173,185,79,24,125,1824 
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6980 DATA 123,7~,141,181,7~,18~,11~,79 
,141,184,7~,16~,6,141,187,7~,1976 
60'0 DATA 32,148,75,173,185,7~,24,10~, 
181,7~,141,187,7~,16~,15,141,1817 
6100 DATA 184,7,,32,148,75,173,185,7~, 
24,10',230,76,133,178,173,136,2064 
6110 DATA 7~,18,,231,76,133,17,,165,18 
0,24,125,13',7',133,130,165,181,2178 
6120 DATA 105,0,133,181,160,0,177,178, 
145,180,200,152,201,15,208,246,2281 
6130 DATA '6,139,4,203,24,201,0,208,73 
,18~,12,208,24,201,0,208,1845 
6140 DATA 65,160,0,142,181,7',152,24,1 
05,181,7',240,3~,18',135,7"l~50 
6150 DATA 24,217,143,7~,176,30,24,105, 
3,24,217,143,7~,144,21,18~,161.3 
6160 DATA 13~,7~,24,217,147,7~,176,12, 
24,105,15,24,217,147,7~,144,1628 
6170 DATA 3,76,~3,71,200,152,24,281,4, 
208,200,'6,16~,1,157/15~,181~ 
6180 DATA 79,~6,Z22,163,7~,16',1,153,1 
5',7',18~,163,7',24,20J,O,1856 
61'0 D~TA 240,1,~6,169,1,141,1'7,7~,16 
'.2,157 J l~ 7 ,7~,152,201rO.1811 
6208 DATA 248,',138,291,0,240,31,206,1 
~4,7~/96,173,1'1 , 7',14J,184,2202 
6218 DATA 7',16',10,141,187,7',32,148, 
75,173,185,79,141,181,7',32,17'9 . 
6228 DAT~ 159,73,·206,194,7','6,206,1'2 
,79,173,192,7',201,0,240,1,2170 
6230 DATA 96,76,83,74,173,1'6,7',291,2 
,240,1~,201,0,240,48,16~,18~7 
6240 DATA 2,14J,I'6,7',160,O,149,1~8,7 
',16',175,141,1,210,172,1'8,2061 
6250 DATA 7',200,148,0,210,200,140,0,2 
10,208,140,9,210,290,140,0,286' 
6260 DATA 210,200,140,0,210,152,24,201 
,240,176,4,140,1'3,7','6~16',223' 
6279 DATA 0,141,1'6,79,141,1,219,96,14 
0,183,7',173,197,79,201,0,1~16 
6289 D~TA 240,41,291,2,249,15,169,2,14 
1,1'7,7',16',143,141,3,210,1'93 
62'0 DAT~ 169.9,141.1",7',172,1'9,7', 
149,2,219,299,149,2,210,152,2094 
6390 D~T~ 201.240,176,7,140,1",7',172 
,183,7','6,16',0,141,1'7,7',2158 
6319 DATA 141,3,219,172,183,7',96,16', 
7,141,181,7',32,82,73,16',1817 
6320 DATA 46,141,47,2,16',3,141,2',283 
,16',209,141,1'2,2,16',56,1715 
6339 DATA 141,1'3,2,141,1'4,2,141,1'5, 
2 16' 0 141 1'7 79 141,196,1934 
6149 6AtA 7~,16~,164,141,7,212,160,1,1 
40,191,79,16',3,141,1'2,7',1867 
6350 DATA 169,16,162,0,157,167,7',232, 
224,6,298,248,32,43,74,16',1986 
6369 DATA 0,141,1,219,141,0,219,141,3, 
210,141,2,210,141,207,7~.1837 
6370 D~TA 173,1'1,79,24,291,8,176,21,1 
68,185,110,7',141,1'6,2,16',1'23 
6380 DATA 0,141,1'8,2,141,1'7,79,141,1 
'6,7',32,114,73,172,191,7',1835 
63'0 DATA 149,184,79,169,4,141,187,7', 
32,148,75,169,3,141,194,79,1824 
6400 DATA 173,299,7',291,2,240,3,16',4 
,141,1'5,7',76,217,72,16',2025 
6410 OATA 1,141,195,7~,16',2,141,252,2 
,16',40,141.1'3,7',173,185,1'62 
6420 DATA 79,24,233,3,168,24,195,4,141 
,181,7',162,0,185,46,78,1512 
6430 DATA 157,0,208,157,135,7',185,78, 
73,157,13',7',173,1'1,79,157,2052 
6440 DAT~ 163,7',16',0,157,131,7',157, 
143,7~,157,15',7',200,2J2,152,2136 
6450 DATA 205,181,7',208,216,16',1,141 
,163,7',160,0,169,0,153,128,2952 
6460 DATA 105,153,9,196,153,128,196,15 
3,0,107,153,118,107,200,152,201,1952 
6470 DATA 128,208,233,169,1,141,123,79 
,141,124,7',141,125,79,141,126,2038 
6480 DATA 79,16,,1,141,127,7',16',9,14 
1,128,7',141,12',79,141,130,1733 
6490 DATA 79,'6,16',3,141,114,3,169,36 
,141,116,3,16',64,141,117,1561 
6590 DATA 3,16',28,141,122,3,173,181,7 
',141,123,3,162,48,32,86,14'4 
6510 DATA 228,96,160,0,185,253,77,24,2 
01,255,240,34,133,85,200,135,2356 

6520 DATA 253,77,133,84,16',85,32,221, 
75,299,185,253,77,133,85,209,2262 
6530 DATA 185,253,77,133,34,169,85,32, 
2,76,200,76,116,73,96,142,1799 
6540 DATA 182,79,162,0,169,8,135,167,7 
',24,105,1,9,16,153,167,148' 
6550 DATA 79,261,26,288,11,16',16,153, 
167,79,200,152,201,6,208,230,2106 
6560 DATA 232,24,236,181,7',208,221,17 
4,182,79,32,206,73,96,160,86,226' 
6570 DATA 173,43,2,133,130,173,49,2,13 
3,181,177,180,24,105,7,133,1700 
6530 DATA 178,280,177,180,133,179,142, 
182,79,162,5,169,9,18',167,7',2212 
65~0 DATA 145,178,208,202,152,201,6,20 
8,244,174,182,79,96,160,86,173,2486 
6680 DATA 48,2,133,189,173,49,2,133,18 
1,177,139,24,105,45,133,178,1743 
6610 DATA 290,177,189,133,179,160,9,16 
',65,145,178,200,152,201,19,248,238' 
6629 DATA 5,205,192,79,298,241,169,0,1 
45,178,96,169,86,173,48,2,1987 
6639 DATA 133,189,173,49,2,133,181,177 
,180,133,178,200,177,180,133,179,2388 
6640 DATA 168,8,185,118,78,201,255,249 
,',24,233,31,145,178,200,76,2133 
6650 DATA 66,74,96,32,1'4,76,169,9,141 
,181,79,32,82,73,169,0,1464 
6660 DATA 141,1'8,2,170,157,9,208,157, 
4,203,157,1,210,157,0,218,1'80 
6670 OATA 232,224,4,298,239,168,0,185, 
37,79,24,201,255,240,',24,2121 
6680 DATA 233,31,145,38,290,76,11',74, 
168,12,162,0,189,167,79,145,1380 
6699 DATA 83,136,232,224,6,208,245,32, 
184,74,160,30,162,9,189,201,2171 
6790 DATA 79,145,88,136,232,224,6,208, 
245,16',255,141,252,2,173,252,2607 
6710 DATA 2,201,255,240,24',76,38,64,1 
60,5,185,167,7',24,233,0,1'78 
6720 DATA 24,217,201,79,176,15,24,105, 
1,217,201,79,144,6,136,152,1777 
6730 DATA 281,255,208,239,'6,169,9,185 
,167,79,153,291,79,208,152,201,2567 
6740 DATA 6,208,244,'6,162,0,16',0,157 
,4,298,157,0,208,157,0,1776 
6750 DATA 210,157,1,210,232,224,4,208, 
239,31,54,75,173,1'4,79,24,2116 
6760 DATA 201,9,208,3,238,1'1,7',173,1 
~1,7,,24,201,8,144,33,16,,1942 
6770 DATA 1,141,1'1,79,160,0,169,290,1 
41,181,7,,140,133,79,32,159,1~35 
6730 DATA 73,172,183,79,209,148,183,7' 
,152,201,5,298,241,238,1'2,7',2425 
6790 DATA 32,127,72,76,44,64,169,175,1 
41,1,210,162,0,165,88,133,165~ 
6800 DATA 178 L I65 L 89 L I33,17',32 L 86,75, 
232,224,16,20u,24u,I~9,0,141,21~7 
6810 DATA 1,219,141,0,219,96,142,182,7 
3,162,0,32,126,75,165,178,1799 
6820 DATA 24,163,153,73,lll,i7S,i65,17 
9,105,0,133,179,238,1'9,79,173,2166 
6830 DATA 1'9L79~141L91219L232L224,7', 
208,225,174,lu2,f9,9~, 69,u,22u8 
6840 DATA 177,178,24,42,145,178,177,17 
8,24,42,145,178,209,152,295,1~3,2238 
6850 DATA 79,293,237,'6,16',0,141,185, 
7',141,186,7',142,182,79,162,2165 
6860 DATA 8,10,46,186,79,14,187,7',144 
,',24,10',184,7',144,3,1305 
6870 DATA 238,186,79,202,208,235,141,1 
85,79,174,182,79,'6,142,182,7',2487 
6880 DATA 169,0,162,8,14,188,79,42,205 
,1'0,7',144,6,237,190,7',17'2 
68'0 DATA 238,188,79,202,298,238,141,1 
8',7',174,182,7',96,141,181,7',24'4 
6'00 DATA 142,182,7',140,183,79,169,11 
,141,114,3,16',0,141,120,3,1676 
6~10 DATA 141,121,3,162,48,173,181,79, 
32,86,228,174,182,7~,172,18l,2844 
6'20 DATA 7',96,141,251,2,142,182,79,1 
40,183,79,16',17,141,114,3,1818 
6'30 DATA 162,48,32,86,228,174,182,79, 
172,133,7,,96,32,1'4,76,169,19~2 
6'40 DATA 2,141,181,7',32,82,73,16',9, 
141 , 198,2,165,88,24,105,1482 
6'59 DATA 61,133,178,165,8',105,0,133, 
17~,160,0,185,163,78,201,255,2085 
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6~69 D~T~ 240,~,24,233,31,145,178,208, 
76,59,76,32,205,76,32,205,1821 
6'70 D~TA 76,32,295,76,32,205,76,32,20 
5,76,169,255,141,181,7~,32,1872 
6980 D~TA 61,65,32,61,65,32,61,65,32,6 
1,65,32,61,65,32,61,851 
6~~0 DAT~ 65,32,1'4,76,169,2,141,181,7 
',32,82,73,169,0,141,198,1634 
7300 DAT~ 2,165,88,24,105,40,133,178,1 
65,8',133,17',160,9,185,218,1864 
7010 D~TA 78,281,255,240,9,24,233,31,1 
45,178,200,76,142,76,32,194,2114 
7920 DATA 76,169,255,141,252,2,173,252 
,2,24,201,30,240,14,24,201,2056 
7030 D~T~ 31,240,3,76,166,76,169,1,141 
,200,7',96,169,2,141,200,17'0 
7040 DATA 79,96,169,12,141,114,3 , 162,4 
8,32,86,228,96,16~,1,141,1577 
7050 DATA 196,79,32,180,71,169,2,141,1 
81,7~,32,61,65,173,196,79,1736 
7060 DATA 201,0,208,238,96,51,242,76,9 
,106,128,106,9,107,128,107,1794 
7070 DATA 128,195,140,92,76,44 , 28,12,1 
2,12,12,12,4,4,4,4,689 
7080 DATA 12,12,28,12,204,124,12,12,12 
,12,12,4,4,4,4,12,480 
79~0 DATA 12,28,12,12,28,108,294,12,12 
,12,4,4,4,4,12,49,517 
7190 DAT~ 58,50,52,56,48,48,48,48,48,3 
2,32,32,32,48,48,56,736 
7110 DATA 48,51,62,48,48,48,48,48,32,3 
2,32,32,48,48,56,48,729 
7120 DATA 48,56,54,51,48,48,48,32,32,3 
2,32,48,140,~2,76,44,881 
7130 D~TA 28/12,12,12,12,12,10,10,~,~, 
27,12,28,12,204,124,533 
7140 D~TA 12,12,12,12,12,10,10,9,9,27, 
12,28,12,12,28,108,325 
7150 DATA 294,12,12,12,19,19,9,9,27,49 
,58,50,52,56,48,48,666 
7160 D~T~ 48,48,48,80,80,144,144,216,4 
8,56,48,51,62,48,48,48,1217 
7170 DATA 48,48,89,80,144,144,216,48,5 
6,48,48,56,54,51,48,48,1217 
7180 D~TA 48,80,80,144,144,216,128,~,2 
,8,64,O,10,128,4,32,10~2 
71~0 DATA 2,4,8,4,0,2,1,4,0,128,0,5,0, 
2,9,64,224 
7200 DATA 1,2,4,2,0,2,0,0,0,0,2,0,1,0, 
128,0,142 
7210 DATA 0,1,2,1,0,0,0,0,0,1,0,0,0,0, 
0,0,5 
7220 DATA 0,0,0,0,9,0,0,0,0,0,0,0,0,0, 
0,0,9 
7230 D~T~ 0,0,0,0,3,0,6,7,0,7,3,7,6,8, 
0,159,198 
7240 D~TA 0,159,O,15~,28,159,52.15~ , ~3 
,159,78,0,78,0,78,0,1187 
7250 D~TA 50,0,30,0,0,40,0,40,40,40,40 
,80,40,110,78,110,698 
7260 D~TA 64,100,0,100,40,100,40,130,4 
0,255,192,48,12,3,51,75,1250 
7270 D~TA 112,176,51,96,160,192,51,58, 
128,192,51,72,120,128,51,51,1689 
7280 D~TA 31,154,51,112,160,192,51,51, 
136,192,51,24,59,72,50,31,1469 
72~0 D~TA 38,38,50,64,64,72,50,32,64,5 
6,50,18,6',64,50,18,797 
7300 DATA 18,18,50,58,72,48,50,24,72,5 
0,50,24,24,69,3,12,642 
7310 DATA 48,192,1,2,4,8,83,67,79,82,6 
3,58,32,48,48,48,863 
7320 DATA 48,48,48,32,32,32,32,32,32,3 
2 32,32 32 32 32 32 560 
7~30 DAtA 32,32,32,32,32,32,32,32,32,3 
2,32,32,32,32,77,69,594 
7340 DATA 78,58,255,32,32,32,32,32,77, 
65,76,73,65,67,33,32,1041 
7350 DATA 32,32,32,32,32,32,32,32,32,3 
2,32,32,32,32,66,83,603 
7360 DATA 32,32,32,32,32,32,32,32,32,3 
2,32,32,32,82,73,67,638 
7370 DATA 75,32,77,69,83,83,78,69,82,2 
55,80,82,69,83,83,32,1332 
7380 DATA 49,32,79,82,32,50,32,32,32,3 
2,32,32,32,32,32,32,644 
7390 DATA 32,32,32,32,32,32,32,32,32,3 
2,32,32,32,32,32,32,512 

7490 DAT~ 32,32,49,32,45,32,79,78,69,3 
2,80,76,65,89,69,82,941 
7410 DATA 32,32,32,32,32,32,50,32,45,3 
2,84,67,73 , 32,60,76,783 
7420 DATA 65,69,6~,82,255,83,67,73,62, 
69,58.32,32,32,32,32,1158 
7430 DATA 32,32,32,32,72,73,45,83,67,7 
~,62,6,,58,32,32,32,852 
7440 DATA 32,32,32,32,32,32,32,32,32,3 
2,32,32,32,32,32,32,512 
7450 DATA 32,32,32,32,80,82,69,83,83,3 
2,65,76,8~,32,75,69,~65 
7460 DATA 89,32,64,7~,32,67,79,78 , 84,7 
3,78,65,63,255,0,6,1130 
7470 DATA 52,101,199,167,54,162,176,52 
,49,155,138,27,59,59,1,49,1509 
7480 DATA 9~' 

• 

CHECKSUM DATA 
(See pgs. 7,10) 

10 DATA 48,253,303,381,241,241,100,417 
,542,151,331,734,603,597,73,6125 
160 DATA 308,656,680,48~,744,369,665,2 
16,207,936,610,222,898,866,848,8714 
5130 DATA 424,93,577,8~9,23,198,526,81 
0,418,894,649,567,704,616,248,7646 
5280 DATA 190,256,378,280,65,154,421,1 
08,880,242,'0,244,22~.455,274,4250 
5430 DATA 238,844,343,163,242,846,524, 
838,928,916,142,418,964,255,263,7936 
5580 DATA 284,314,537,60,500,883,612,5 
68,33,580,464,87,964,925,343,7774 
5730 DATA 88,132,305,138,145,571,261,8 
88,121,957,347,144,295,627,348,5367 
5880 DATA 404,413,'26,8~9,574,585,247, 
166,595,123,406,344,612,567,385,7250 
6030 DATA 514,524,278,170,560,441,418, 
579,717,738,173.553,250,505,233,6645 
6180 DATA 120,208,443,558,265,261,492, 
58,314,27,201,453,572,88,6,4066 
6330 DATA 244,261,2'1,114,575,265,312 , 
69,287,894,405,571,488,561,789,6126 
6480 DATA 519,36,227,324,341,104,'61,3 
33,406,193,575,827,520,658,90,6114 
6630 DATA 863,474,801,994,~60,5~0,477, 
54~,241,257,779,745,233,41,519,8463 
6780 DATA 56~,46,~58,1~,870,53~,714,45 
1,803,~35,227,~50,22~,356,t81,7341 
6930 D~TA 580,94~,368,9~7,270,654,265, 
490,4~1,14~,156,227,37,234,309,6188 
7080 DATA 2',46,626,632,407,484,227,39 
0,77~,780,383,42,776,609,5~O,6802 
72~0 DATA 864,492,66,835,559,20,651,34 
3,360,541,559,547,555,576,677,7636 
7380 OAT~ 577,520,6~0,637,616,653,518, 
701,711,74,900,6597 

• 

32K Disk revision. 

19 REM MANIAC 32K DISK CH~NGES 
150 ? "INSERT DISK WITH DOS, PRES'.) RET 
URN"; : DIM INS (1) : INPUT INS: OPEN lU, 8,9 
,flD:~UTORUN.5V5" 
5000 D~T~ 255,255,6,64,127,7~,16~,60,1 
41,2,211,169,11~,141,231,2,2031 
7480 DATA 10,0,11,0,38,64,224,2,225,2, 
38,64,0,0,0,9,678 
7490 DATA 999 

• 
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HARVEY WALLBANCiER 

16 K Cassette 24K Disk 

by Charles Bachand 

Machine language gam es are the wave of the 
future. They are the games that attrac t you with thei r 
graphics, their speed , and their playability. They are 
also the ga mes that sell! Since it is inherentl y mo re 
d ifficult to write games in machine language , and 
since the autho r of a machine language game has a lo t 
of his time inves ted in it, it is understandable th at he 
would rather sell it than give it away. Co ld cash 
us ually speaks lo udly. Perso nally, I p refer the fame. 

So, fo r yo ur enj oy ment, h ere is Harvey 
Wa llbanger with the full machine language so urce 
listing fo r the programers o ut there who like to 
mod ify gam es. 

Here is a very quick descriptio n of the game: 
Har vey W allbanger is s ituated in th e middle of a 
closed -in room . H e may move freely within th e 
roo m (th at part o f the screen within the fo ur walls ) 
b ut the roo m is constantly getting smaller (the walls 
are m oving in on o ur rabbit fri end . ) Harvey is 
all owed to to uch the left and right h and walls, but h e 
will be killed if fl attened by these two wa lls. He is 
un de r no circumstances allowed to tou ch the top and 
bo tto m walls, fo r they are highly electrified. 

A ll is no t lost fo r Harvey, ho wever. He does have 
his patented " Wallbanger G un" to shoot a t th e 
wa ll s and make them mo ve away. His o nly prob lem 
is that the speed of th e mo ving walls constantl y 
in creases with time. Num bers will appear on the 
screen that H arvey may collect . These num bers will 
be added to his score. The faster you collect the 
numbers , the bigger the fin al sco re. The numbers 
may no t be within the confines of the no w-receding 
wa ll and this will necess itate that H arvey sho ot bac k 
a wall to access the numbers. Also , H arvey canno t 
shoot the numbers as this will kill o ff that particu lar 
number and generate a new one so meplace else. 

As you read the Assembler listing fo r the ga me 
yo u will no tice that there are no line numbers in the 
so urce code. This is due to the fact that I am using th e 

ATARI Macro Assembler package. 
There are two BASIC programs before the 

m achine langu age listing o f H arvey W allbanger. The 
first is a disk fil e maker program to get the ga me up 
and running fas ter than typing in the Assembler 
source listing. The seco nd BASIC listing contains 
modificatio ns to the first to make a cassette bootable 
m achine langu age tape for the cassette-boun d crowd. 

To make a disk version of H arvey W all banger, you 
need a form atted disk with a ve rsio n of D OS II o n it. 
Load the disk maker program into the co m puter 's 
RAM but do no t run the program . Next , insert a 
forma tted disk containing D OS II in to the d isk 
d ri ve. Run the program. The co mp uter will p ri nt out 
the line numbers o f the DATA statements th at the 
p rogram is reading. These numbers start at 1000 and 
en d at 2000 with increments of 10. After read ing line 
20 00 the disk drive will turn o n and an A U TOR UN
.SYS' File will be written o ut to th e disk . To p lay the 
game, simply remove all th e cartridges and reboot 
with this new disk . 

To make a cassette versio n of this p rogram 
req uires a slightly different p rocedure. After the disk 
versio n of the program is in memo r y, add the 
ch anges for the cassette m aker program and run it . 
T he program will read through all the da ta and then 
the co mputer will beep twice. At this time insert a 
blank cassette tape in the program recorder and se t it 
up fo r record by press ing the record and play 
b utto ns on the recorder. W e now hit the return key 
as if we were d o ing a C SA VE and wa it . The 
co m p uter is now recording th e machine language 
p rogram onto the cassette tape. O nce it is thro ugh 
you ca n boot the program by rewinding th e tape, 
powering d own the com puter, and turning o n the 
com puter whil e ho lding down the start key. The 
co m p uter will beep o nce , press p lay on the recorder, 
and p ress return o n the computer. The program will 
load fro m the cassette and run auto mati ca ll y. 0 
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Basic listing. 

108 REM HARVEY WAllBANGER 
118 REM DISK MAKER PROGRAM 
128 REM 
138 DIM PROG$(1680):PNTR=1 
148 lINE="O:TRAP 228 
150 lIME =LINE+18:FOR COUNT=1 TO 15 
160 READ BVTE:PROG$(PNTR)=CHA$(BYTE) 
178 PNTR=PNTR+l:TOTAL=TOTAL+BYTE 
180 NEXT COUNT:? "LINE:";LINE 
1'0 READ CHECKSUM 
288 IF CHECK5UM=TOTAL THEN 158 
218 ? "BAD CHECKSUM: LINE ";LINE:STOP 
228 IF PEEK(I'5)=6 THEN 249 
238 ? "BAD DATA: LINE ";LINE:STOP 
248 OPEN IU,8,O,"D:AUTORUN.SYS" 
250 PRINT Ul;PROG$;:END 
", REM 
1008 DATA 255,255,8,52,216,57,76,71,52 
,112,112,112,112,71,7,1568 
1818 DATA 58,7,7,7,7,7,7,7,7,7,112,112 
,78,27,52,205" 
1028 DATA 65,3,52,242,225,226,226,233, 
244,243,218,211,1'2,243,227,4'84 
1039 DATA 23',242,22',218,288,298,288, 
208,103,'7,18',181,8,0,111,7185 
10"8 DATA 118,181,114,128,112,11",181, 
115,115,0,8,115,116,'7,114,8645 
1858 DATA 116,128,216,32,181,228,16',2 
11,141,35,52,16',3,141,2"5,18632 
1968 DATA 57,16',208,141,43,52,141,44, 
52,141,45,52,141,46,52,12016 
1078 DATA 16',68,141,228,57,141,26,2,3 
2,220,56,168,2,32,231,13573 
1088 DATA 56,136,16,258,16,,3,141,~8,2 
,16',52,1"1,~',2,16~,14'76 
19'8 DATA 4,141,111,2,16',40,141,219,5 
7,16',1'6,141,228,57,16',16812 
1198 DATA 69,141,221,57,141,2,288,16', 
184,141,222,57,141,3,298,18767 
1118 DATA 16',122,141,217,57,16',55,14 
1,218,57,16',46,141,47,2,29518 
1128 DATA 16',3,141,2,,288,16,,~8,141, 
7,212,169,158,141,1'6,2,22305 
1138 DATA 16',72,141,1",2,16',24,141, 
1'2,2,16',152,141,1'3,2,24073 
1148 DATA 16',52,141,1'4,2,16',1'6,141 
,1'5,2,169,1,141,233,57,25335 
1158 DATA 162,53,168,284,16',7,32,92,2 
28,16',137,141,38,2,16',276'8 
1169 DATA 53,141,3',2,16',153,141,48,2 
,16',53,141,41,2,169,2'013 
1178 DATA 1,141,25,2,16',0,141,38,288, 
141,246,57,141,227,57,305" 
1168 DATA 141,223 , 57,141,224,57,141,14 
,218,162,3,157,22',57,157,32572 
11'8 DATA 247,57,157,251,57,157,255,57 
,157,3,58,292,16,238,170,34654 
1288 DATA 157,128,4',157,0,58,232,208, 
247,16',255,157,8,51,232,36746 
1210 DATA 208,258,232,138L 41,1,170,18' 
,219,57,74,8,205,11,212,lu761 
1228 DATA 288,251,141,18,212,40,14~,3, 
141,18,212,173,18,219,41,40567 
1238 DATA 246,141,26,298,160,10,16',8, 
157,15,208,141,19,212,173,42443 
1249 DATA 10,219,41,246,141,26,298,136 
,208,237,173,200,2,141,26,44448 
1258 DATA 298,173,245,57,249,8,173,246 
,57,16,3,76,9',52,173,46274 
1268 DATA 31,288,41,1,208,177,76,71,52 
,173,228,57,281,2,240,48840 
1278 DATA 3,296,228,57,16',1,1~1,25,2. 
'6,173,228,57,141,26,4'5'3 
1288 DATA 2,238,21',57,286,220,57,238, 
221,57,173,221,57,141,2,51702 
12'8 DATA 288,286,222,57,173,222,57,14 
1,3,288,238,227,57,173,227,54121 
1388 DATA 57,"1,1,179,18,,207,57,1~1,9 
,219,169,8,141,223,57,557'2 
1318 DATA '6,173,246,57,288,68,173,245 
,57,298,55,32,228,56,162,57849 
1329 DATA 0,142,1,218 L I42 L 3,210,142,5, 
218,142,7,218,142,24,~'43~ 

1338 DATA 2,142,25,2,1~2,26,2,18~,47,5 
2,48,7,157,~2,58,68421 
13~8 DATA 232,76,248,53,162,8,18',58,5 
2,48,7,157,151,58,232,62136 
1358 DATA 76,254,53,76 L I8',56,173,12,2 
98,141,236,57,173,4,20u,64852 
1368 DATA 141,237,57,173,226,57,48,',2 
86,226,57,74,~,160,141,65873 
1370 DATA 7,210,173,223,57,48,8,266,22 
3,57,',1'2,141,1,218,67638 
1369 DATA 173L224~57L48L6L206,22~,57" 
,128,141,3,21u,17~,2z5,u~~24 
13'8 DATA 57,238 L 225L 57,238,225,57,238 
,225,57,141,~,21u,17~,246,71'15 
1408 DATA 57,240,26,238,246,57,236,1'2 
,2,238,1'2,2,173,1'2,2,74910 
1418 DATA 19,10,10,141,2,210,16',136,1 
41,3,210,76,18',56,173,75546 
1420 DATA 22',57,248,13,296,22',57,173 
,21',57,201,28,2~O,3,296,77784 
1430 DATA 21',57,173,230,57,249,13,206 
,238,57,173,229,57,291,204,89841 
1440 DATA 240,3,238,228,57,173,231,57, 
248,16,206,231,57,173,221,82484 
1458 DATA 57,141,2,288,201,3',248,3,28 
6,221,57,173,232,57,240,84481 
1468 DATA 16,296,232,57,173,222,57,141 
,3,208,281,288,249,3,238,86686 
1478 DATA 222,57,16',9,133,77,1~1,234, 
57,141,235,57,173,129,2,86594 
1488 DATA 201,15,2~8,16,165,28,~1,7,28 
8,19,16,,16,141,2,210,8'~65 
14'0 DATA 16',4,141,224,57,173,120,2,5 
6,233,5,18,170,165,20,'1514 
1580 DATA 106,106,106,106,18',168,57,1 
44,3,18',182,57,133,128,18','336' 
1510 DATA 161,57,144,3,18',183,57,133, 
12',162,3,78,128,2,176,'~'66 
1528 DATA 16,18',20',57,248,3,141,234, 
57,18',213,57,248,3,141,'6'55 
1538 DATA 235,57,282,16,232,173,236,57 
,201,12,268,',206,35,52,'8886 
15~8 DATA 206,245,57,238,246,57,41,4,2 
40,8,238,217,57,16',9,100'9' 

. 1558 DATA 141,234,57,173,236,57,41,8,2 
40,8,206,217,57,16',0,102753 
1568 DATA 141,234,57,24,173,21',57,195 
,4,74,205,218,57,144,',104474 
1578 DATA 206,35,52,296,245,57,238,246 
,57,173,218,57,105,10,10,10638' 
1588 DATA 295,228,57,144,',206,35,52,2 
86,245,57,238,246,57,24,1883'0 
15'8 DATA 173,217,57,10',234,57,141,21 
7,57,141,8,288,24,173,218,118416 
1688 DATA 57,10',235,57,141,218,57,178 
,168,9,177,128,157,8,58,112132 
1618 DATA 232,208,1'2,14,288,245,173,1 
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 
1638 DATA 16',64,141,225,57,16',4,141, 
5,218,238,244,57,173,244,118684 
1648 DATA 57,41,3,178,173,234,57,18,15 
7,255,57,173,235,57,18,1282'3 
1658 DATA 157,3,58,24,173,217,57,105,3 
,157,247,57,173,218,57,121'" 
1668 DATA 185,8,157,251,57,16',8,170,1 
57,128,4',232,16,258,162,123'10 
1678 DATA 3,18',255,57,2',3,58,240,127 
,18',251,57,24,125,3,125520 
1688 DATA 58,157,251,57,168,18,185,2,2 
95,220,57,144,12,32,208,127206 
16'8 DATA 56,10',230,57,141,230,57,76, 
31,56,233,12,285,21',57,128975 
1708 DATA 176,',32,208,56,10',22',57,1 
41,229,57,185,128,4',29,13866' 
1710 DATA 34,57,153,128,49,185,12',4', 
2',34,57,153,12',4',189,132893 
1728 DATA 8,288,160,0,106,144,3,76,195 
,56,208,1'2,4,288,245,1338'0 
1738 DATA 24,18',247,57,125,255,57,157 
,247,57,157,4,288,285,222,136181 
1748 DATA 57,144,12,32,208,56,10',232, 
57,141,232,57,76,111,56,137681 
1758 DATA 233,6,205,221,57,176,',32,28 
8,56,18',231,57,141,231,13'653 
1768 DATA 57,282,48,3,76,232,55,162,3, 
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~6',0,2,,255,57,2,,~41030 
~778 DATA 3,58,282,16,247,281,0,288,3, 
~41,5,2~8,~68,0,78,142562 
~788 DATA 237,57,144,48,32,18,57,185,2 
38,57,72,32,231,56,184,144114 
17'8 DATA ~68,248,23,162,3,254,43,52,1 
8',43 L 52,281,218,288,8,145'78 
~888 pATA ~6,,288,157,43,52,282,~6,238 
,~36,288,233,76,~8,,56,288,14816~ 
~818 DATA ~'2,3,288,206,141,38,288,76, 
'8,228,~38,72,32,18,57,14'868 
~828 DATA 32,231,56,184,178,76,1~~,56, 
~6,,0,~57,255,57,157,3,1514'4 
~838 DATA 58,24,16',8,'6,162,208,16',8 
,157,6,58,282,208,258,153261 
1848 DATA '6,174,18,218,224,280,176,24 
, 18' 7 58 288,244 173 18 15548' 
1658 DAtA i18,41,1~,28i,16,176,247,153 
,238,57,25,284,57,157,7,157287 
~868 DATA 58,138,153,241,57,'6,16',8,1 
'0,241,57,157,7,58,173,15'882 
~878 DATA 18,218,41,31,',16,141,6,218, 
~6' 38 141 226,57,'6 168475 
1886 DATA l,12,48,1,i,e,8,18,~8,60,~16 
,68,28,38,62,63,161~77 
18'8 DATA 126,8,e,I~,~e,68,~16,68,28,3 
8,62,62,247,8,8,161'8' 
~'88 DATA 72,80,60,46,68,56,120,~24,25 
2,126,8,8,288,88,68,163333 
~'18 DATA 46,60,56,128,124,124,23',8,8 
,66,36,68,28,69,24,164368 . 
~'28 DATA 68,126,126,23~,8,8,66,36,68, 
48,68 24,68,126,126,16558' 
1'38 DATA 231,8,8,68,36,68,28,68,24,68 
,126,254,7,8,8,166455 
1'48 DATA 34,36,60,48,68,24,68,126,127 
,224,8,8,68,36,68,167418 
~'58 DATA 60,68,24,68,182,254,7,8,8,34 
,36,68,68,60,24,168251 
1'68 DATA 68,102,127,224,8,0,62,57,62, 
57,62,57,8,0,38,16'15' 
~'78 DATA 57,38,57,38,57,8,8,118,57,13 
4,57,86,57,74,57,170838 
~'88 DATA 74,57,74,57,8,8,50,57,50,57, 
58,57,8,0,~22,178743 
~"8 DATA 57,~46,57,'8,57,16,80,144,38 
,41,1,255,8,8,0,171733 
2088 DATA 8,1,255,226,2,227,2,8,52,8,9 
,8,e,8,g,1724'8 

• 

• 

CHECKSUM DATA 
(See pgs. 7~10) 

108 RE" HARVEY WAllBANGER MODS 
110 RE" CASSETTE "AKER PROGRA" 
~29 RE" 
248 OPEN IIl,8,128,"C:" 
241 PROG$(l,l}=CHR$(O} 
242 PROG$(2,2}=CHR$(12} 
243 PROG$(l,3}=CHR$(258) 
244 PROG$(4,4}=CHR$(51) 

HPOSP8 
M9PF 
HPOSP2 
HPOSP3 
HPOSHe 
P8PF 
POPL 
GRP2 
COLBK 
GRACTL 
HITCLR 
C(fIISOL 
AUOFI 
AUOCI 
AUOF2 
AUOC2 
AUOF3 
AUOC3 
AUOF4 
AUDC4 
RANOIl1 
IROEN 
PNbASE 
lrJSYNC 
VCOLNT 
SETVSV 
XIlVllIJ 
SJOINT 
ATRAC1 

RTCLOK 
CDTMVI 
C01lfJ2 
COTMAI 
COW2 
S[}tCTL 
SDLSTL 
GPRIOR 
STICKO 
STRIG8 
PCOLRO 
PCOLRI 
PCOLR2 
PCOLR3 
COLOR2 
COLOR3 
COLOR4 

PIC 

Assembly listing. 

HARVEY WALLBANGER by Charles Bachand 

Copyright (C) 1982 ANALOG Magazine 

------------------------
Operating System Equates 
------------------------
= $0088 jplayer 8 horizontal position 
= $0998 jmissile 9/playfield coIl isioo 
= $0882 jplayer 2 horizontal position 
= $0883 jplayer 3 horizontal position 
= f0804 jmissile 8 horizontal fosition 
= $0884 jplayer 8/playfield co I isions 
= f090C jplayer 9 to player call isions 
= S099F jblayer 2 graphics register 
= SOUA j ack~round color 
= S0810 igr·a~ ics control register 
= SOOIE jcol ision 'HIT' clear 
= S091F jcoosol e swi tch port 
= S0289 jaudio frequency 1 
= S0291 jaudio volume I 
= f0202 jaudio frequency 2 
= $0293 jaudio volume 2 
= S0294 jaudio frequency 3 
= $0295 jaudio volume 3 
= S0296 jaudio fr@quenc, 4 
= S0297 :audio volume 4 
= S028A ;random number Qenerator 
= S029E jIRfl interrupt enable 
= S0407 jPIM base address 
= $049A iwait for horizontal sync 
= S048B jscan I ine counter 
= SE45C jset vertical blank IJector 
= SE462 jvertical blank exit vector 
= SE46S ;serial I/O initial ization 
= S9840 jatract ~ode counter 

-----------------------
System Shadow Registers 
-----------------------
= S9812 jsystem clock 
= $8218 ;system timer 1 
= S021A iSystem timer 2 
= S9226 :system timer 1 vector 
= S8228 ;system tiller 2 vector 
= S922F j[ffi control 
= S8238 ;display I ist pointer 
= S926F jQraphics priority 
= $8278 jjoystick 1 
= $9284 ;trigger· 1 
= S02C8 jplayer 9 color 
= $82CI jplayer 1 color 
= $92C2 jplayer 2 color 
= S92C3 :player 3 color 
= S02C6 ;playfield 2 color 
= S82C7 ;blaYfield 3 color 
= S02C8 j ackground color 

-------------------
Page Zero Variables 
-------------------
ORB S8888 jarea not used by system 

OS '1 jrabbit image pointer .. 
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-------------------------- ~RVEY CLD ;clear deci~al flag Player / Missile ~ Space JSR SIOI~IT ;stop cassette 
-------------------------- LOA #.'3 it$A8jdispla)' -for i3' 

STA RNIJ1 ;3 I ives (disp lay) 
ORG $3888 jout of everyones way LOA #3 ;Qet 3 lives · 

STA LIVES iinitial ize counter 
PN DS $188 jfirst area not used LOA It-'8't$A8;displa)' for T 
MISL DS $88 ;Missile Qraphics area STA 9'l1J1 ;store in the four 
PLR8 DS $ae ;player O-graphics area STA SNltHl ;bytes used for the 
PlRI DC. $88 ;player 1 graphics area STA 9'llJ1t2 jscore di .;p I ay ;;> 

PLR2 OS lB8 jplayer 2 graphics area STA SNUM+3 jarea. 
PlR3 DS $89 ;player 3 graphic; area HORE LOA il68 ;get I second count 

STA TIH2ST jset reset value 
------------------- STA CDTl1J2 jset system timer il2 
Program entr·y po int JSR ClSCRN jclear gaBe playfield 
------------------- lDY il2 jdlsplay 3 numbers (8-2) 

INIJ1S JSR PlJTNlJ1 ;put the number on screen 
JHP PARVEY DEY ;decrement number counter 

BPL INIJ1S jdone yet? No. 
----------------- LOA IDLUFF iYe;. I CNI byte DL address 
Game display list STA SDLSTL jDL~ointer (I~) 
----------------- LOA IDL/256 ; h i byte DL addr·es·; 

STA SDLSTLt! jDL pointer (hiQh) 
Dl DB $70,$78 ;32 blank scan I ioes LOA #$84 ;set PF over pLAYER 

DB $70,$78 STA GPRIOR jQra~hiCs priority 
DB $47 ;lI'lode 2 j i ne wiLMS bit LOA 148 jhig wall 
OW DISP jaddress of g~e display STA B'I'LOC jstartin~ location 
DB $07,$07 ;9 mor~ mode 2 l ines LOA ill96 jlCNJ lIIal 
DB $97,$37 STA BYLOC+l jstartin? location 
DB $97,$97 LOA il60 ;Ieft wa I 
DB i97,$G7 STA BXLOC ;starting location 
DB $97 STA HPOSP2 ;har~ar-e regist~r-
DB $78,$73 jsKip 16 1 ines LOA ~ 184 ; r i gh t ilia 11 
DB $46 ,mod~ I lime wiLMS bi t STA BXLOC+1 ;starting location 
OW SLIN£ jaddress of scor~ l ine STA HPOSP3 ;harllolare regi ster 
DB $41 ;Jump on vertical blank LOA ilI22 ;cent~r screen-4 color clocks 
OW DL jto start of display l ist STA WlRX jHarvey' s initial X position 

LOA ~55 ;center PIM-8 bytes 
--------------- STA fJARY jHarvey' s initial Y posit ion 
Score 1 ine data LOA #$2E ;set P/M DNA on bits 
--------------- STA SDMCTL ;store in DNA control 

LDA il3 ;set P/H enable bi ts on 
SLlNE DB 'R'f$AO STA GRACTL jstore in graPh ics control 

DB 'A1 t$A9 LOA IPI1/256 ; ge t hit :tt e of P 1M addr-
DB ' B' +$AO STA PHBASE jpoint ardware to it 
08 /8'+$A9 LOA #$96 ;1 iQht blue color 
DB ' I'+$A8 STA COLOR2 jdefau1t color too dark 
DB Tt$A8 LOA #$48 ,pink color 
DB .'S ' +$AO STA COLOR3 jsarne here 
D8 / : / +$A9 LOA #$18 ;Qold color 

R!t.t1 DB '3 ' +$A9 jnurnber of rabb its STA PCOLR9 ;set rabbit co lor 
DB / ' t$A9 LOA #$98 ;blue color 
DB ' S'+$I\9 STA PCOLRl ;set miss i lei color 
DB 'C't$A8 LOA #$34 ; r-ed-or anQe co I or 
DB ' O'+SAO STA PCOLR2 jleft wall color 
DB IW t$A8 LOA lnC4 igr-een color 
DB T+$AO STA PCOLR3 ;right wall color 
DB 1: / t$A9 LOA II ,initial iz~ trig~er flaQ-

SNl.t1 DB i 8' +$A8 ;score display STA STRIGF ,to no shot fire -
DB Tt$A9 LOX lIIJB1256 jaddr·~ss of VB (HSB) 
DB '9 i+$A8 LDY WJB&$FF ;address of VB (LSB) 
DB ·9 /t$A0 LOA fi7 ;deferred vertical blanK opt 

JSR SETVBV jset deferred Vblank vector 
----------------- LOA fiTlUFF ;addr of timer· I routine LSB 
Game O'Jer message STA CDTMAI ;set timer I vector LSB 
----------------- LOA fiT 1/256 ; addr· of timer· I roo tine MSB 

STA CDTMAl t l;set timer 1 vector MSB 
G(J1SG DB I Qam~ ' LOA ilT2&SFF ; addr of timer· 2 rou tine LSB 

DB a;d!' au ' STA CDTHA2 ;set timer 2 vector LSB 
DB ' er' ,$89 LOA IT21256 ; addr of timer 2 rou tine MSB 

STA CDTMA2+1;set timer 2 vector HSB 
PSMSG DB ' pres' LOA fil ;Qet 4.25 second count 

D8 15/ 90 ' ='- STA CDTHV1tl;set system tiBer 11 
I>B ,ta~t1 ,i89 LOA ne jget a zero 

STA H1TCLR jreset call ision registers 
------------------- STA DIESW jrabbi t is al iu~ 
In itial ization Code STA TICTOC jreset tictoc counter 
-------------------
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-------------------------------------------STA VOLl istart with no tict~c sound System timer H2 interrupt handler. 
noise. STA VOL2 'start with no shuftle nOise Used to move wal Is and initiate wal I STA IROEN ;disable all IRQ interrupts -------------------------------------------LOX H3 jset index value to 3 

iQet timer 12 value WINCZ STA WINC X izero wall mover counter T2 LOA TlM2ST STA SHOTX,X jzero X ~iss~le location STA CDTlfJ2 ;reset ti~er 112 STA SHOTY,X izero Y miss!le !ocatlon INC BYLOC ;rnolJe top wa II down STA SINCX,X jzero X miSSile Incre~ent DEC BYLOC+ 1 imove bottom wall up STA SINCY,X izero Y mi ssi Ie increment INC BXLOC ichanQe left wal I location DEX jnext wall mover counter LOA BXLOC iget new locatiQn . . BPL WINCZ imore walls/missi les"1 Yes. STA HPOSP2 ;change player' L ~os It I on TAX jset index to zero DEC BXLOCtl ;change right wal location IHOI STA MISL ,X iclear Missile area LOA BXLOC+1 jget new location STA PLR8,X jclear Player 0, 1 area 
STA HPOSP3 ichange player 3 ~osition INX jdo next byte INC TlCTOC jincrement TIC-TO counter BNE IMBI jdene yet? No. LDA TICTOC jget counter value LOA lISFF jturn on pixels 
AND 111 jJust need 8 or 1 value 1H23 STA PLR2,X jset Player 2, 3 area TAX jUse for index INX jde next byte LDA METRO ,X iget sound frequency BNE IM23 jdene yeP No. STA AUDF1 · ichange trequency 
LDA litO a ;get volume value ------------------------------------------ STA VOLl isave in volu~e counter Hain frogram used to. generate . the disfla~. RTS ;r'eturn Actua ~ame done entirely during dlsp ay s 

vertica blank processing routine. -------------------------------------------------------------------------------------
Deferred 'Jertical blanK processing routine. 

iincrement wall pointer Here is where all the actual gane plaY ing HBARS INX taKes place. This could be qUite long. TXA itransfer ~ointer to Acc -------------------------------------------~D 31 jmask off owest bit 
TAX iput bacK in X re?ister VB LOA DIESW irabbi t dying? LOA BYLOC,X j~t wall vertica position BNE VBe ;He sure is. LSR A i i'J i de by 2 f odd=carr-y se t LDA LII)ES iany I ives left? PHP ;save carry la9 BNE VB3 jThere sure are. VCHECK CMP VCOLNT icanpare with line counter JSR CLSCRN jclear screen of numbers BNE VCHECK jnot lf1t I 

LOX 118 iinitial ize x ~Ith zero STA WSYNC jstart at new line STX AUDC1 jstop tictoc sound PLP j~t carry flag back STX AUDC2 jstop dying sound BCC (tHIN i anch on even line number STX AUDC3 istoP qun nOI se STA WSYNC jwait for next line 
SIX AUDC4 istoP nu~ber sound (l'4ELIN LOA ~D(t1 ir'andoo back~raund color STX CD001 ishut off the two timers AND lISF6 jllax I u~ of 
STX CDTl'fJl+ljditto. STA COLBK if or horizontal walls STX CDT~)2 isame here. LOY HIS ilet's have 18 1 inesof this GOPRT LDA GONSG X iQet a character LINES LOA 118 ig:t a zero for overla~ 
~I PS!Nrt i~nd Ot scrinc(J Yes. STA GRP2l i ackground overlaps p,ayer 
STA DlSP+B5,Xjput on screen STA WSYN iwait for next I ioe 
INX ilncrement index LDA RANDIt1 jrandom back~round co lor JMP GOPRT ;continue AND II$F6 jlnax I um of 

STA COLBI< ifor horizontal wal Is PSINIT LDX lie j zero the index . DEY idecrement I ine counter PSPRT LDA PSNSG,X jget a~other character BNE LINES ;10 lines done yet? No' 
BM! VBXIT iend ot string) Yes. LDA COLOR4 iQet original background 
STA DISP+144,XiPut on screen STA COLBK ;storfl in background !NX jlncrement Index LOA LIVES ilflore lives JMP PSPRT jcontinue BEQ HBI jNo. skip code IJ8XIT JMP VBX iexit vertical blank LDA DIESW jd new life? VB8 LDA P8Pl ;player/player coi l isions BPL HBI jNo. STA P9PLT jstere in temp variable JHP HORE ires. more lives LDA POPF jplayer to PF colI isions HBI LDA C(J.lSOL jcheck for start switch STA POPFT istore in temp variable AND MOl jmask off bi t LOA NSOUND ;treasure sound counter BNE HBARS jstart? No. BM! NOSND jend of sound? Yes. JHP WlRVEY irestart game DEC NSOlJ'lO jdecrement volu~e 
LSR A jdivide volume by 2 -----------------------------------------
ORA 1t~8 jadd pure tone Systern timer ~I interrupt handler. STA AUDC4 ichanQe 1J0lume Used to speed up walls every 4.25 seconds. NOSND LOA VOll ;Qet tictoc volu~e value -----------------------------------------
8111 3-lD2 jff {9 we produce no sound 

iget wall speed DEC VOll jdecrement volu~e value Tl LOA TIM2ST ORA II$ca iJriask on the distortion CMP 112 jllUS t s top a t two STA AUDel ;Qenerate the tictoc sound BEg TIM! iis it two? Yes. SND2 LDA I)Ol2 jQet shuffle 1J0IUlne DEC TIH2ST iNa, then decrement 
t i~e BMI SND3 jlf {O we produce no sound TINt LOA H1 jget 4.25 second cycle DEC IJOL2 ;decrement volume value STA COTMV1+lireset timer fil ORA 11$88 ;mask on the dlsto~tlon RTS ireturn STA AUDC2 iQenerate the shuttle nOise 

SND3 LOA FREQ3 iget shot frequency 
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INC FREQ3 ;Incr~m~nt shot frequency BCC PItnJH ,other pIC at .!3 sec? No. 
INC FREQ3 jdoitagain LOA PK2+1,X jget alternate picture MSB 
INC FREQ3 ;and on~ last tim~ PICI1JH STA PIC+! j store MSB of pic addr·ess 
STA AUDF3 ;change fre~Uency (lower) LOX 113 icount 3 downto 8 
LOA DIESW ;is rabbit ying CHKSTK LSR STICK8 jshift bit into carry 
BEQ THOVI iNa. continue BCS CHKNXT icorrect direction? No. 
INC DIESW ;Yes. 2 second di e per· i od LOA STBLX,X ;check X mov~ment direction 
INC PCOLR8 ichange rabbit colors BEG CHK8 imovement allowed? No. 
INC PCOLR8 iagaln STA XTEMP ;store X movement value 
LOA PCOLRB iget nUliber CHK8 LOA STBl~l icheck Y movement direction 
ASL A :*2 BEQ CHK/I , jlOO'Jemen t a" ewed? No. 
ASL A ;*4 STA Yl81P jstore Y mouement value 
ASL A ;*8 CHKNXT DEX ido next stick position 
STA AUDF2 ;use as fre~uency BPL CHKSTK jdone yet? No. 
LDA #$38 ;Qet distor ion LOA P8PLT jv:t player 8 collision 
STA AUDC2 ;make sound CHP II$BC i eftfright s~ueze? 
JMP VBX iexit uertical blank BNE NOSQUE ;No. ChecK in vdual walls 

DEC RNLt1 jdecrement I ive; display 
THOUI LOA WINe ;check push wall up DEC LIVES jdecrement I ines counter 

BEQ THOV2 ;push up? No. INC DIESW jthe rabbit has died switch 
DEC WINC idecrement push up counter NOSQUE AND M84 icheck left wall coil ision 
LOA BYLOC ;get top wal I location BEQ BNPRT ihit left ~all? No. 
CHP 1128 jcompare ~ith top of screen INC ~RX iYes. Move rabbit to right 
BEQ THOV2 ;at top? Yes. LOA 118 iget zero value 
DEC BYLOC ;move wall up 5TA XTEMP istoP rabbit X movement 

TH(N2 LOA WINC+ ! ; cheel< push wa II daoIn II1PRT LOA P8PLT iget player B coIl ision 
BEQ THW3 j push dlXlln? No. AND M88 ;check r·itt wall coil ision 
DEC WINC+! ;decrement push dewn counter BEG BNPUP ihit righ wall? No. 
LOA BYLOC+ 1 ;get bottom wall location DEC ~RX iYes. Hove r·abbi t to left 
CMP 11284 ; caTIgare bot tom of screen LOA 118 iget zero value 
BEQ TMOV3 iat ottorn? Yes. STA XTEMP istoP rabbit X movement 
INC BYLOCt! ;II'IO'J~ wall down IJ1PUP CLC jclear carry for add 

THOI}3 LOA WlNC+2 ;check push wall left LOA BYLOC itoP wall Y location 
BEG TM(II)4 jpush left? No. ADC 114 joffset by 4 
DEC WlNCt2 jdecrement push left counter LSR A jdivide by 2 
LOA BXLOC ;get left wall position CHP ~RY jCa1pare rabbit Y location 
STA HPOSP2 jmove left wall player BCC IJiPDN jhit top wall? No. 
CMP 113'f jCheck for left wall I ill'li t DEC RNLt1 jdecrement I ives display 
BEQ THOV4 jat 1 imit? Yes. DEC LII)ES jdecrell'lent lines counter· 
DEC BXLOC ill'lOve wall lett INC DIESW ithe rabbit has died switch 

TM[1.,'4 LOA WINC+3 icheck push wall right IJiPDN LOA ~RY jget rabbit Y location 
BEQ THIJJX ;push right? No. ADC 1110 iOffset by !8 
DEC WINC+3 jdecrement push right counter ASL A jmultiply by 2 
LOA 8XLOCtl iQet right wal I position CMP BYLOCt! jcompare botta1 ~all Y 
STA HPOSP3 ;mDve right wall player BCC NOIJiP ihit bottom wall? No. 
CMP 11288 ichecK for right wall limit DEC RNtJ1 jdecrement 1 ives display 
BEQ THIJJX iat limiU Yes. DEC LIVES jdecrement I ines counter 
INC BXLOCtl imO'Je wall right INC DIESW ;the rabbit has died switch 

THOIJX LOA 118 j get a zero NOIJiP CLC ;clear carry for add 
5TA ATRACT iPoK~ out atract mode LOA ~RX iget rabbit X position 
STA XTEMP izero rabbit X increment ADC XTEMP ;add X increment 
STA YTEMP jzero rabbit Y increment STA ~RX ;save new rabbit X position 
LOA STICK9 jget joystick value STA HPOSP8 iposition rabbit player 8 
CMP #$OF jat center pos it ion? CLC iclear carry for add 
BEQ CaITER iYes. skip code LOA ~RY jget rabbit Y position 
LOA RTCLOKt2iget real time clock LSB ADC ¥TEMP jadd Y increment 
AND lI$87 jat 1/7.5 second marK? STA ~RY jsave new rabbit Y position 
BNE CENTER ;No. ·~r.ip code TAX juse position as index 
LOA lI$!O jget shuffle frequency LOY 110 iinitlal ize picture counter 
5TA AUDF2 jset frequency register HOVWlR LOA (PIC) ,Y jget rabbit picture byte 
LOA lI$04 ;get volume value STA PLR8,X ;store in player 0 area 
3TA IJOL2 ;set shuffle 'Jolume IN:< jincrement player pointer 

CENTER LOA STICK8 jget joystick value INY iincrement picture pointer 
SEC jset carry for subtract CPY 1114 jcheck for end of picture 
SBC 115 jvalues 5-15 only BNE MOV~R jat end? No. 
ASL A ;5-15 now 8,2,4, •.• LOA STRIGO ;get trigger value 
TAX juse tor index CMP STRIGF jcompare with tri~r flag 
LOA RTCLOK+2iQet real time clocK LSB STA STRIGF jsave ne~ tri2ger lag 
ROR A jaivide by 2 BCS NOFIRE jshot fired? o. 
ROR A jdivide by 4 LOA XT81P jrabbit X increment 
ROR A jdivide by 8 ORA YlEMP JOR rabbit Y increment 
ROR A ;carry set/reset at .13 sec BNE FIREG4 ;rabbit stationary? No. 
LOA PKl,X ;get rabbit picture LSB INC STRIGF iset trigg~r flag to I 
BCC PICI1JL iother pic at .13 sec? No, BNE NOFIRE jskip fire routine 
LOA PK2,X iget alternate picture LSB FIRE~ LOA 11$48 jinitialize frequency 

Plct'M. STA PIC ;store LSB of pic address STA FREQ3 izero audio fred 3 
LOA PKI+I,X ;get rabbit picture NSB LOA i1t84 ishot volume t istortion 
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STA AUDC3 jenable volume 3 AOC WINC+2 jadd S to wall Increment 
INC SHOTS jincrement shot pointer STA WINC+2 jn~ wall increBent 
LDA SHOTS jget shot pointer NOPLOT DEX :next miss! Ie 
IH) tl3 jmake it 9-3 only BNI NOPll ;missiles done? Yes. 
TAX juse pointer for index JI1P PLOTS jcontinue loop 
LDA XTEHP jget rabbit X increment NOPLl LDX ASL A jmake shot twi ce as fast 113 jset up pOinter 
STA SINCX,X jset missile X increment LOA 119 jzero accumulator 
LOA YTEMP jget rabbit Y increment CHKMIS ORA SINCX,X JOR in X increments 
ASL A jmake shot twice as fast ORA SINCY.X :OR in Y increments 
STA SINCY,X iset missile Y increRent DEX ;decrement pointer 
CLC iclear carry for add BPL CHKMIS :at end? No. 
LDA HARX jget rabbit X position Ct1P 110 ;check shot increments 
ADC 113 jmove to center X of rabbit lINE NOSSND jiny increments? Yes. 
STA SHOlX,X jshot initial X position STA AUDC3 jend shot sound 
LOA HARY jget rabbi t Y posi tion NOSSND LOY 119 ;initialize Y index 
ADC tl8 jllove to center Y of rabbit HISHIT LSR P8PFT jshift collision to carry 
STA SHOTY.X jshot initial Y position BCC MHl jcoll i si on w/number) No. 

NOFIRE LDA tl8 . izero accumulator JSR E~ltt jerase the number 
TAX izera X index LOA VTBL,Y iget value of number 

ERASES STA HISL,X jzero all missiles PHA jsave on stack 
INX jnext missile byte JSR PUTNLtI iput out a new number 
BPL ERASES jdone? No. PLA iget old number 
LOX 13 :count 3 downto 8 lAY jUse as counter value 

PLOTS LOA SINCX,X ;Qet missile X increment BEQ SCX jwas it zero? Yes. 
ORA SINCY.X iOR missile Y increment SCORER LDX 113 ipoint to score low digit 
BEG NOPLOi jany movement? No. SCl INC SNUN,X jincrement digit 
LOA SHOTY,X jmissile Y position LOA SNLtI,X jget diQit 
CLC jclear carry for add CHP 1I'9't$Alj~ast AiASCII '9'+color? 
AOC SINCY,X jadd Y increment lINE SCY . j o. continut> 
STA SHOTY ,X j store new Y pos it i on LIlA II' 9" t$A8 jreset di Q it 
TAY jY ~oSitiOO now index STA SNUH,X jChan~e score display 
ASL A jmu tiply by 2 DEX jpOln to next diQit 
AOC 12 joffset for compare BPL SCl jscore r'olled oIJer') No. 
CHP BYLOCtl jcmpare wi th bottm wall SCY DEY idecr~ment vaiue 
Bce HITTP jhit bottom wall? No. lINE SCORER ;scorlng done? No. 
JSR ZINCXY izero missile increments SCX JHP vax ,exit routine 
ADC WINCtl jadd 8 to wall increment 
STA WINCtl inew bottm wall increment MHl 1NY jcheCK nt>xt color digit 
JHP PLOTNH j c on t i nut> CPY tl3 idone 8-2 yet? 

BNE MISHIT iNo. continue 
HITTP sac tl12 joffset for bottom side VBX STA HITCLR jclear collision registers 

CMP BYLOC jcompare wi th top ilia I I JMP XITVBIJ jt>xit dt>ferrt>d 'Jertlcal blank 
DCS PLOTNH ihit top ~all? No. 
JSR ZINCXY izera missile incrt>mt>nts HHIT TXA isave X register 
AOC WINC iadd 8 to wall Increment P~ JOO stack 
STA WINC inew top wall incremt>nt JSR ERANltt jerase number hit and 

PLOTNH LOA MISL.Y j~t missile byte JSR PUTNLtI jput a new onto on screen 
ORA MISHSK,Xi missile mask PLA jp.ull X re~istt>r 
STA HISL,Y jstore new byte TAX jfrm stac 
LM MISLtl'Yi~t next missile byte Jl1P NOPLOT jcontinue on 
ORA HISHSK,Xj R missile mask 
STA MISL+l,Yistort> new nt>xt byte -------------------------
LM HBPF,X imissile/playfield collision Conmonly used subroutines 
LOY tI8 jinit Y rt>~istt>r -------------------------

HHPF ROR A jcollision . 
Bce HHPF8 jNo. No. No. Clear missile display area 
JI1P NHIT jYes. Yes. Yes. 

HHPF8 INY itry next bit ZINCXY LM 119 jQet zero valut> 
CPY 14 j any mort> bits? STA SINCX,X jiero missile X increment 
lINE HHPF jCt>rtainly' YuK. YuK. STA SINCY,X jzero missile Y incrt>ment 
CLC jclear carry for add CLC jclear carry for add 
LOA SHOTX,X jget missile X position LOA tl8 jget value for add 
AOC SINCX,X iadd X increment RTS ,we return to the program 
STA SHOTX.X jstore new X poSit:~1 
STA HPOSH9 Xjpositioo missile Clt>ar the gamt> playfield 
CI1P BXLOCtl icompare missilt> with wall 
DCC HITLF ihit riQht wall? No. CLSCRN LDX 1t288 jset 8-199 bytes 
JSR ZlNCXY izero missile incrtmt'nts LOO tI8 i to zero 
AOC WINCt3 iadd 8 to wall increment CL8 STA OISP-l,Xjstore in display 
STA WINC+3 jnew wall incrt'llent DEX jcount daIIn 
JHP NOPLOT jcootinue BNE CLB ipast zero yet? No. 

RTS jreturn to program 
HITLF sac tl6 joffset for riVht side 

CHP BXLOC jcmpare lrIith eft wall Put randm number frm 8-9 on screen at 
BCS NOPLaT jhit left wal1 1 No. a random location 8-199 
JSR ZlNCXY jzero missile increments 

PUTNltt LOX ~DIJ1 ;get randm number 
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CPX 11288 jlS num~r { 299? DB $3C,$7£ 
BCS PUTNLt! jNo. try another DB SFE,$87 
LOA DISP~ ;see if space is occupied ~Rr:t42 DB °28 ;down view 12 
BNE PUTN jYes. try again DB S 2,$24 

PHS LOA IW-lDt1'1 ;Qet another- randan num~r DB $3C,$28 
~D "8F ;lillit it to 8-15 DB S3C,SI8 
CHP 1118 ; is number < 1O? DB $3C,$7£ 
BCS PN8 ;No. try another DB S7F ,SED 
STA VTBL,Y isave number ~RUPI DB 948 iUP view II 
ORA CTBL ,Y JOR Iii th color DB S 4,$24 
STA DISP,X iput number on scr·een DB $3C,$3C 
TXA ;move screen offset to A DB $3C,SI8 
STA ATBL,Y ;save screen offset DB $3C,$66 
RTS ; end of rou tine DB SFE;$87 

~RUP2 DB 828 ;up view .2 
Erase number frool screen DB S 2 $24 

DB $3C;S3C 
EfWlLt! LOA 118 jget zero for blank DB $3C,$18 

LDX ATBL,Y iQet • position on screen DB $3C,$66 
STA DISP~ iblank nUliber on screen DB $7F ,SE8 
LOA ~D iget randan number DB 8,8 
AND "IF jmask off high bits 
ORA HI8 jmake it S!8-S!F PK! OW fiqRRTl jrabbit pictures set 1 
STA AUDF4 juse as sound frequency OW ~RRT1 
LOA 1138 ;ini tial ize- OW fi:lRRTl 
STA NSOLtW j vol ulle counter OW 8 
RTS jend of routine OW fi:lRLFl 

OW ~RLFI 
---------------------------- OW fi:lRLFI 
Pr·ogram tables and constants OW 8 
---------------------------- OW fiqRDNl 

OW ~RUPI 
HISMSK DB $93 ;mi·;,si Ie 8 mask OW fi:lRFRI 

DB sac imissi Ie 1 lIask 
DB $38 ilflissi Ie 2 mask PK2 OW !f:lRRT2 ,rabbi t pictures set 2 
DB sce illissi Ie 311ask OW fi:lRRT2 

OW WlRRT2 
fj!\RLFl DB 8,8 ,left view II OW 0 

DB S12,S8A OW ~RLF2 
DB $3C,$74 OW fi:lRLF2 
DB S3C,$lC OW !f:lRLF2 
DB $IE,$3E OW 0 
DB S3F ,$7E OW !f:lRDN2 

PARLF2 DB 8,8 j I eft IJ i e\II .2 OW fi:lRUP2 
DB SaB S8A OW !f:lRFR2 
DB $3C:$74 
DB S3C;SlC CTBL DB SI9,SS9 jcolor offset table 
DB $IE,$3E DB $98 
DB $3E,SF7 METRO DB 38 41 jtictor tones 

PARRTI DB 8
4
8 iright view III STBLX DB S8!,$FF jjoystick X increments 

DB S 8,S58 DB S98,S89 
DB $3C,$2E STBLY DB $99,$98 jjoystick Y increments 
DB S3C,$38 DB S81,SFF 
DB t78,t7C 
DB SFC,S7E ---------------------

PARRT2 DB 8
0
8 j r i gh t vi e\II 112 Variable Storage Area 

DB $ 8,$58 ---------------------
DB t3C,$2E 
DB S3C,S38 PARX DS iHarvey's X locatin 
DB $78,$7C !f:lRY OS jHarvey's Y location 
DB $7C,SEF BYLDC DS 2 ;horizontal ~all Y locations 

PARFR! DB o 8 jfront view III BXLOC OS '1 ivertical wall X locations 
S~2,$24 

.. 
DB VOLl DS 1 jtictoc volurae 
DB S3C,$14 VOL2 OS 1 jshuffle volume 
DB S3C,S18 FREQ3 DS 1 j shot frequency 
DB $3C,$7E NSOLtID DS I i~ick number up sound 
DB $7E;SE7 rICTOC DS 1 j ictoc sound counter 

PARFPl DB 0,0 ifront view 112 TIM2ST DS 1 jwall speed timer 
DB S42,$24 WINC DS 4 jwall mover counters 
DB $3C,$28 STRIGF OS 1 itri9ger compare register 
DB S3C,$18 XTEMP DS 1 jteraporary variable 
DB $3C;t7E YTEMP DS 1 itempOrary variable 
DB $7E;$E7 P8PLT OS 1 ;~Iayer 8 collision shad~ 

WlRCNl DB 0.9 idown view .1 P8PFT OS 1 ; L to PF collision shadoli 
DB S44,S24 VTBL OS 3 :value of ~'s on screen 
DB $3C,S14 ATBL DS 3 ;screen offset to #'s 
DB S3C,$18 SHOTS DS 1 jshot enable counter 
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LIIJES OS 1 
DIESW OS 1 
SHOTX OS 4 
SHOTY DS 4 
SINCX OS 4 
SINCY OS 4 
DISP DS 299 

END flqRIJEY 

• 
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jnumber of lives left 
jrabbit dying switch 
:missile X location 
;lIIissile Y location 
jmissile X increment 
jmissile Y increment 
jscreen display area 

Cube Demo 

5 REM *** CUBE 'FILL' GRAPHICS DEMO ** 
* 10 GRAPHICS 1+16:SETCOLOR O,O,12:SETCO 
LOR 1,3,2:SETCOLOR 2,1,4:HUE=1 
20 FOR CUBE=1 TO 15:RAND=RND(0):MAX=15 
+15*RAND:MIN=5+5*RANO:PK=2+RND(0)*116: 
PY=2+RND(0)*52:REM *** 15 CUBES *** 
38 Kl=PK+MIN:K2=PX+M~K:K3=K2+MIN:Yl=PV 
+MIN:Y2=PY+MAK:V3=Y2+MIN:REM *** CUBE 
COORDS *** 
35 COLOR O:PLOT Xl+l,V3+1:DRAWTO Xl+1, 
Y1:DRAWTOK2,PY-1:DRAMTO PK-l,PV-1 
36 DRAWTO PX-1,V2:DRAMTO K1,Vl+l:DRAWT 
o Kl+l,Vl+1 
48 FOR N=1 TO MIN:PLOT PX+N,PV+N:DRAWT 
o K2+",PV+N:PLOT PK+N,PV+N:DRAWTO PK+" 
,V2+N:NEXT N 
50 FOR N=1 TO MAK+l:PLOT Xl,Vl+N:DRAWT 
o Xl,Vl+N:NEKT N:REM *** 35-58 ERASE C 
UBE AREA *** 
55 REM *** NOW DRAM & FILL CUBE SIDES 
*** 60 COLOR HUE:PLOT Xl,Vl:DRAWTO Xl,Vl:D 
RAMTO Kl,Vl:POSITION Kl,V3:POKE 765,HU 
E:KIO 18,U6,0,8,"S:":GOSUB 200 
78 COLOR HUE:PLOT X3,Vl:DRAMTO K2,PV:D 
RAMTO PX,PV:POSITION Kl,Vl:POKE 165,HU 
E:KIO 18,U6,8,8,"S:":GOSUB 200 
88 COLOR HUE:PLOT Xl,V3:DRAMTO Kl,Vl:D 
RAMTO PK,PV:POSITION PK,V2:POKE 765,HU 
E:KIO 18,U6,O,8,"S:" 
~8 PLOT Xl,Vl:DRAWTO Xl,V2:DRAWTO PK,Y 
2:POSITION Xl,V3:XIO 18,U6,O,O,"S:":NE 
KT CUBE 
100 REM *** ROTATE COLORS A WHILE *** 
110 fOR ROT=l TO 500:T=PEEK(188):POKE 
788,PEEK(10~):POKE 70~,PEEK(718):POKE 
718,T 
120 fOR DELAV=l TO 28:HEXT DELAV:NEKT 
ROT:RUN :REM *** DO IT AGAIN! *** 
200 HUE=HUE+l:IF HUE=4 THEN HUE=l 
218 RETURN 

CHECKSUM DATA 
(See pgs. 7~1O) 



VOL. 1 THE A.N.A.L.O.G . COMPENDIUM PAGE 175 

FILL ~ER UP II 

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-garners out there, I 
have written Fill 'Er Up!, 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 ve rsions 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. I 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 

CCHECK 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 CSA VEd 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's a 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 
AUTORUN.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 whi le 
pressing your joystick button. The walls you make 
can be any length, and must be terminated at a white 
wa ll . When you finish a wall by hitting a white wall, 
the area you have enclosed will fill with water. D o 
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 
wi ll be sa fe from attack when standing on a white 
wall, but o n 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 appea ring 
on the white walls , moving along it looking for YOU! 
These creatures prove fatal on contact, but they can 
be destroyed by trappping them ins ide 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
tio n 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 IEr 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! 0 

1 REM *** fILL 'ER UP' II *** 
16 O~TA 8,1,2,3,4,5,6,7,8,3,0,0,6,0 , 0, 
0,0,10,11,12,13,14,15 
20 OIM OAT5(31),HEHC22):FOR H=O TO 22 : 
REAO ":HEHCX)=":NE~T X:lI"E=3~0:RE5TOR 
E lIHlO: TRltP 60:? "CHECKING OATA" 
25 LINE=LIN£tl0:? "LINE:";lINE:READ DA 
T5:IF lENCOATS}()38 THEN 118 
28 OATLIN=PEEK(183)+PEEK(184)*256:If D 
ATLINOlINE THEN? "LINE ".:lINE;" 11155 
ING!":END 
39 fOR X=l TO 83 STEP 2:Dl=A5C(DATSCX, 
X»)-48:02=A5C(DATS(H+l,X+l» - 48:BVTE=H 
EX(01)*16+HEX(02) 
35 IF PA55=2 THEN PUT Ul,8VTE:NEXT X: R 
EAD CHKSUM:GOTO 25 
40 TOTAl=TOTAL+8VTE:NEHT X:REAO CHK5UH 
:If TOTAl=CHK5UI1 THEN 25 
50 GOTO 110 
60 IF PEEK(135)()6 THEN 110 
100 ? "WRITING fILE":PAS5=2:lINE='HO:R 
EST ORE 1000:TRAP 60:GOTO 25 
110 ? "BAD DAHl: LINE ";LINE:ENO 
1000 DATA A3258581A~148532A30085808591 
A000818031'IE680E6'lD004E681E6'2A5'2C3 
2300ECA5'IC'0300E64C2D14,6163 
1910 OATA ~300802f028DI0008DC802A'748D 
C402A3C48DC502A'OA8DC602A'348DC702A'f7 
8D3002A'20803102A'2E8D2f,11964 
1020 DATA 02A~Ol8DIDD04C261'2065E4A'OO 
A27f'580CA19FB8~14228D15228D16£28D1722 
A1118D6F02A~018DAC228DC4,15402 
1030 DATA 22202F15A'49806722A'898D6622 
A'DOA2041Dl~21~02421CA19f7A205'D3521CA 
10FAA~OOaDC422858~80C622,20133 
1940 DATA 801ED0802f928D9ED4802822858A 
800802A205~DI022CAI0FA8D2622A~038D2C22 
O~10803C21A39A80C4e2A'24,24483 
1059 DATA aDC592A~348DC602A1C48DC702A' 
098DC802A~7680CI02A93F8DC20280C302A~34 
80C082A~~28D3002A9208D31,23683 
1060 DATA 02AOOAA21FA906205CE4A'108D07 
D4A92E8D2F02A1838DIDD9A~408D9ED44C9615 
A900A27F~D80119D09129DaO,34142 
1070 DATA 129D091J9D8913CAD9EE69A5830A 
8S80A'008581068926810680A58985842681AS 
8185850680Z68106892681A5,3886' 
1080 DATA 801865848580A58165858581A900 
1865898580A93065818581A5822393AAA5824A 
4A1865808580A58169008581,43824 
1930 DATA 69A2998682A2008683204615A683 
A990A02731808819FBE8E056DOEBA'038DA622 
AEA622B092228582BD96228S,4'247 
1190 DATA 8JBO'A228DA722BD'E228DA822BO 
A22280A922204615BD7E22A9001180~180A582 
1860A7228582A5831860A822, 54123 
1110 OATA 8S83CEA'22D9DfCEA62219BBA350 
858BA'54858CA02622186'01802'22A9098014 
228015228016228017228024,58696 
1120 DATA 228025228D2A22A9FF8D2J222949 
lAAOFA2209908D2C21AOF9220'908D2021AE26 
2280A12180292280B1218D2A,62117 
1130 DATA 22BOC121807D2280E121853585'4 
A'948D232220491AA9008DAC22AA3D0323'OO' 
24CADOf780D0228DCf22AD27,67913 
1140 OAT~ 22DOfBA~f08DOOD2A'FEaD02D2A3 
fF8094D2~'A38De1D28DOJ028005D2~900854D 
~58~D921~583F022AE2622BO,74064 
1150 DATA D121D017~58B8582A58C85832046 
15AOOOBD8A223180007E22f0934CD118A587F9 
064C'CIA4C7416A9048587AO.79959 
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1160 DATA 78028DC822A~BDb122187DD12285 
8DBOE122187DE1228S8E058DfODCA58818658D 
80AD22C~~fBOD0858238fDDl,85004 
1170 DATA 228DAA22A58C18658E8DAE22C~55 
B088858J38fDE1228DAB22294615AOOOBD8A22 
31808DCD228ECE22ADAA2285,~0224 
1180 DATA 82ADAB228581294615A0008D8A22 
318048AD8402D09668DOIE4C6417680D7E2200 
15ADCD22AECE220D7E22090A.'50'O 
1130 DATA ADAD228588ADAE22858C4C7416AD 
Cf22D92780D022ADC8228DO~23A'OI8DCf228D 
2822A58B80Af228DBI228DB3,10033~ 
1200 DATA 22A58C8D80228DB2228DB422ADCD 
22AECE22DD822200034CD118AED022ADC822DD 
0323F90CEED022E8~DO'23A3,105830 
1210 DATA OO'D0324fE0324A3038DA'22A58B 
8582A58C8583204615AOOOB1803D8E221D8222 
~180CEA~22fOl~ACD022BEO',110621 
1220 DATA 23B00122186582858280E1221865 
8385834CC517A582858BC08322'0066DBl224C 
0318CDB122B0038DB122A583,115711 
1230 DATA 858CCD842230068D84224C2018CD 
B222B9038DB222AECE22ADCD22DD7E22F0034C 
7416A3008DCf2220F81BAD24,120720 
1240 DATA 228D2322AD25228D2A22A~Of8D23 
2220431AA'018DC32220B21~AE2622AD242238 
FDA1218D2'22AD2522fDB121,124652 
1250 DATA 8D2A2219934C5f16AD2622C'9ffO 
OlEE26220E2~222E2A22A~fF8D2l22294~lAA2 
05A009B'f~22187D1D22C'OA,12826~ 
1260 DATA 390C18E~9A~DID22fEIC224CA318 
3D1D22C8CA19E2A205BDID229'D03D1521C~19 
F5A3916DC4228DAC22202f15,132641 
1270 DATA A'408D6722A~898D6822A'008DC4 
224C'615A3008DOID28D93D28D05D2A'018DC6 
22A'OF8DC722A~058588ADC7,1l7662 
1280 DATA 228DOID2ADOAD22'lf8D09D2ADOA 
D223f90DC7228DC5028DCI02A588DOEOCEC722 
10D7CE2C22AD2C220~'08D3C,142752 
1230 DATA 21C'~OD025A'lD8DEf20A'218DF9 
29AOIFD92~91DOf~AD1fD92'01fOf'A~158DEf 
20A~218DF0204C6114A~018D,14820' 
1190 DATA AC22ADOAD22'fEC"fBOf78582AD 
OAD2237EC355BOf78583204615A900BD8A2231 
80DD7E22DODB202F15A58285,153833 
1310 DATA 8BAS83858CA'008DC'22A02822fO 
lC20B213AOAF228582AOB8228583204615AOOO 
8D8E2231a01D7E223180A~24,158626 
1 320 DATA 8DC502A~008DC6228DIED9858'85 
8A4C5F16ADAf228D8522ADB0228DB622A'008D 
B722AEB722BDO~218DCA22BD,163816 
1330 DATA 03248DC622A'01806822A30l8DCC 
22AOB5228582ADB6228583204615AOeOADC~22 
00106D8E223180~1804COAIA,168465 
1340 DATA A~0080CF2269BD8E223189 1 D7E22 
3180CECC22f91AAECA22ADB522187D01 228DB5 
22ADB622187DE1228DB6224C.17l602 
1150 DATA DC13EEB822ADB822CDCB22f092B9 
914CD71~EEB722ADB722CDD922f902B8644CC1 
l'A204A3003DF322CA19FAA2,17'464 
1160 DATA 04AD2A22DDff22F004B0193908AD 
2'22DD0423B006CAI9E'4C881AAD232218fD04 
238D2'22AD2A22fDFf228D2A,183380 
1370 DATA 22FEF'224C551AA284AC2322l00C 
BDf3220'093~1521C8CAI0f460A586f0014C~F 
1BA07D228586AD6722l8E'OD,188874 
ll80 D~T~ 8D6A22AD682238E32C8D6322ADOA 
D2C~ F030e8ADO~D22'074CCCIA~D6C22AA8D6B 
22AD6~22187D6D228582AD6~,13l725 
13~O D~T~ 22187D75228581204615A900BD8A 
22l180F007A~OF8DC122D9CCA582186'2C8D68 
22A58318630D8D6722AD6822,138132 
1400 OAT~ 8D6C22A'038536A6'66D1422fOZ9 
BD9C228582BDI0228583Z94615A900B08A2231 
80DD7E22FOOE~6~6A~003DI4,202820 
1410 OAT~ 22C6'619D54C3F1BA'Ol8DC322A6 
36B0182285~7A6'6A4~7BOOC22187~0422C"f 
BOIE8582BDI022187~0822C',207587 
1420 OAT~ 558011858329461SA900608A2231 
80D0 7E22F915CEC12210B4AEC322A5'7187D01 
222~0385'74C431BA636A582,212273 
1430 DAT~ 300C22A583'D1922A537'D18224C 
3618~534F0034C7416A5'585~4A203BDI422f9 
06CAI0F84C741686'8ADOAD2,217045 
1440 D~T~ C'AOBOF'8582ADOAD22'7fC'55BO 
F78583204615AOOOB08A223180DD7E22DODDA6 
38A582300C22A583~D1022AD , 222751 

1450 DATA OAD22'03'DI822~,e1'D14224C74 
16A~e18DC422A~998DC022A06822l8E~2C8DB' 
22AD672238E'OD8DBA22AECO,227245 
1460 DATA 22ADB'22187DF1228D8~228582AD 
BA22187Df5228DBA228583294615AOeOB1803D 
8A22DD7E22fOOODD8222DODl,232421 
1470 DATA A'008DBf224C7l1CADC0228DBf22 
29521D20fCICDD7E22D00620l3104C4BICDD82 
22D00629ll1D4CB'1C20461D,236412 
1480 DATA 4C541CA~008DC32229521D2eFC1C 
DD8222D00620331D4C731CADC322186'0180C3 
22C'03F00620461D4C761CAD,240407 
14~0 DATA C9228DBf2229521D20fCICDD7E22 
D0062e33104C461C20461D4C~51C205EIDA'09 
8DC32220FC1CDD7E22D00620,244373 
1500 DATA ll1D4C6'lCADC322186,0180C322 
C~04f00620461D4CCI1C29171DD08222DOO~29 
3E1DA'008DC4226020461D20,248227 
1510 DATA fC1C4CE51CAEBf22ADB~22187Dfl 
228DBB228582ADBA22187Df5228DBC228583A5 
82C3~fBOI1A583C'55BOOB20,251777 
1520 DATA 4615AOOOB1803D8A2260A'00A200 
60ADBf228DC922AD6B228D6~22ADBC228DBA22 
60AD8f22186~012'Ol8DBf22,2583'8 
1530 DATA 60ADBF2238E'012~018D8F2260AD 
63228582COB322,e068DB3224C761DCDB12280 
03808122ADB~22858lCDB422,263511 
1540 DATA ~0068DB4224C8EI0COB222B0038D 
B222294615AOOOBD8E22l180 1DB 222'18060A3 
008DOlD28D05D2AD642238ED,268158 
1550 DATA B2228DC222ADB12238E'018DB122 
8DBD22A~B2?180BE2238E~018DB222ADB32218 
6'018DB322ADB422186'018D,27l050 
1560 DATA B422~~008D2B22~'008DC5222054 
1EC~02DOF3EEC52220541EC301.FOF62~01DOE6 
ADC522C'01F00520E81EFODA.278185 
1570 DATA ADBD228582ADBE228583294615AO 
00B180108622'180EE262229541EC309fOEOZ' 
0100B6Q~018DC52220541EC~,281210 
1580 DATA 00fOOA2~01D9A6EEC5224C2EIEAD 
C522C'01D0034COflD20E81EOD8A22f0644CDF 
1DADBD22186'OI8DBD22CDBl , 288351 
15~0 DATA 22D950AD2422186D2B228D2422AD 
25226'008D2S22A'003D2B22~DB1228DBD22A' 
008DC522A'868D01D2ADC222,2~2630 
1690 DATA 8DOOD2fOe3CEC222ADBE22186~Ol 
8DBE22CDB422fOODADBD22CDB122D09868684C 
DF1D686860ADBD228582ADBE,2~8112 
1610 DAT~ 228583204615AOOOBD8A223180DD 
8222D90DBD8A221180~180EE2B22A'0260DD7E 
22DOOlA30160C'OOD00160A3,102731 
1620 DATA 0360AD6D228582ADBE2238E~01CD 
B222fOOD8583204615A009B08A22318860A300 
A20060AOfC02C~21DOODA'Ff,307760 
1630 DATA 8DfC02AD27224'FF8D2722AD2722 
f0034C5FE4ADC122300De~A98D07D2A~808D06 
D2CEC122A588f002C688A5'4,3110'6 
1640 DATA f006C6'3D002C6S4ADC422f0034C 
5FE4A~00858'858AADODD02~9CF002E68AADOD 
D02~01f002E68~A004D02'02,118528 
1650 DA TA F002E68~8D1EDO~S87F002C687A5 
86f002C686A06522F096CE65224C'FlfA~018D 
6522AD6622186~01C'070002,323728 
1660 DATA A'00806622AC6622AE6722A'OO~D 
Ffl1~D9812B~2D22'D0012B'l422~D0112B~3B 
22'D0212B'4122'D03128'4',327636 
1670 DATA 22'D0412B350223D05128'5722'D 
0612B'5E22'D0712AD68228000DOADAC22D031 
A58BI86~2f8D01DOA58C186~,331870 
1680 DATA 10A~A'OO'D7D12~D7E12'D8212'D 
8l12A'40'D7f12~D8112A'AO'D8012ADC622DO 
03EECI02E6~OA5304A2301A8,336~24 
16'0 DATA B~fF218S~AAS'02'01A8A~1385'2 
A'808S'IA'01858fB~f12185"A'90A68FBCf3 
21A2043131C8CAI0FAA6"BO,343010 
1790 DATA 1422f0278DOC22BC1022186~2EA6 
8f3D02D038186'OE'Df321A8A6~AA30485'BBD 
F521~131C8C~C6'B19f5C68f,348458 
1710 DATA 3012A53138E38085'1AS'2E30085 
'2E6"4ClC204C5fE47079794D00300DODOOOO 
ODODODODODOOODODODODODOD,351'71 
1720 DATA OOODODODOOODODOD9DODODOOOOOD 
ODODODODODODOD9DODODODODODODODODODODOD 
ODODODODODOOODODODODODOD,352556 
1710 DATA 000DODOOODOOODOD9DODODODODOD 
009DODODOD009DODOOOD29461521462'2141'2 
207070797070707079701046.354537 
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1740 DATA 51217047652130467'2170703046 
8D2141F7203417341A00800000000000233532 
lA00000000002C361AOOOOOO,356557 
1750 DATA 31232F32251A0000000000000099 
000000000027212D2500002F3625l200000000 
000000212E212C2F2700232F , 15746' 
1760 DATA 2D1015142'2E270000000000666' 
6C6C47657200757041006'6'000000000000A2 
O'000004AFADOOA8B5A4B1AF,160748 
1770 DATA AE00000000900000fOF2E5f3flOO 
00f3f4Elf2f4000008004010E028f8D41904f8 
EOD4E044A870D41f272E232A,165802 
1780 DATA 30272'2A2E302E2F2F3030040404 
03030302020202020101810101000001000101 
000101010100000101010707,366362 
17'0 DATA 0706060605850504040403030281 
0002890088592059882020F82020049'FF0201 
000100FFfFOOOI0000000000,368048 
1800 DATA 0000000800000000000000000009 
00000000000000000000000000000881402019 
080402424320100804C22424,368762 
1810 DATA 111008C82418181ClfF838181818 
38fBlflC182424C80810132442C20408102041 
810204081020400000090000,170'04 
1820 DATA 000000010100FFFFFF0081000181 
0001ffFFff044010040180200802C0300C03CO 
300C033fCff3FCOO'E'EOOOO,1742'0 
1830 DATA 0054540100ffOOOOOl00ff'F55'F 
55008900000000000000980000000000000000 
000000000000000000008000,375458 
1840 DATA 0000000000000000000000000000 
00000000000001000000FFOOOOOOOOOOOOOOOO 
0000000000000000000lfFOO,375'70 
1850 DATA 000180FffFOOOI00008000000000 
oOOOe00327010A64E810900000000000000000 
000000000000000000000000,376883 

• 
CHECKSUM DATA 

(See pgs. 7~10) 

1 DATA 318,'55,686,427,745,1~2,617,894 
,445,4~6,54,,150,852,124,104,7774 
1030 DATA 121,368,374,344,911,999,145, 
258,276,448,48~,547,207,532,414,6343 
1180 DATA 279,3'1,348,16,11,311,87,57, 
21~r152,322,325,387,110,337,3364 
1330 DATA 73,335,40',357,275,510,28,43 
,154,25,103,247,143,113,166,2~81 
1480 DATA 35,140,70,465,277,253,135,23 
3,14',33,502,34,388,335,'6,3811 
1630 DATA 300,427,177,66,202,175,222,3 
33,51,43',886,298,233,664,863,5246 
1780 DATA 80,2'5,856,546,765,47,848,8, 
3445 

• 

2 REM *** CASSETTE VERSION *** 
65 IF PASS=2 THEN CLOSE U1:END 
70 ? "READY CASSETTE AND PRESS RETURN" 
; :OPEIII U1,8,128,"C:":RESTORE 200:FOR X 
=1 TO 35:READ N:PUT U1,N:NEXT X 
209 DATA 0,31,221,1',255,1',169,60,141 
,2,211,16',0,141,2l1,2,13l,14,16',56 , 1 
41,232,2,133,15,16~,45 
219 DATA 133,10,16',29,133,11,24,'6 
1860 DATA 0000000000000090000000099000 
00990000000000000900000000000099000090 
900000000000000000000000,376883 
1870 DATA 0000000000000090000000000000 
00800000000000900000090000000009000000 
000090000000000000000000,376883 

• 

2 REM *** DISK VERSION *** 
65 If PASS=2 THEN PUT Ul,224:PUT U1,2: 
PUT U1,225:PUT Ul,2:PUT Ul,O:PUT Ul,37 
:ClOSE U1:END 
70 ? "INSERT DISK WITH DOS .• PRESS RETU 
RN"; :DIH INSU) :I"NPUT IN$ : OI>EN tU,S,O, 
"D:AUTORUN.SVS" 
30 PUT Ul,255:PUT Ul,255:PUT U1,O:PUT 
Ul,37:PUT Ul,29:PUT U1,52 

• 

Assembly listing. 

, 
:FILL ' ER UP ' j] 

; By TiJ1 HUDSON 

:AlPfli1BET11' 
~ " , ... 
, 
CA = 
CB = 
CC = 
CD = 
CE = 
CF = 
CG = 
CH = 
CI = 
C,j -= 
CK = 
CL = 
1]1 = 
eN = 
co = 
CP .-
co = 
CR .-
cs = 
, '.j = 1." 

CU = 
Ct·.) = 
I)A = ex = 
Cf = 
," = ltL. 

CCOL = 
'- -- ZERO :t.'Atit: 

Let DS 
HI os 
PLO T;< liS 
Pl l)TY DS 
LDHlD DS 
HIHLD os 
St-n!l1 [is 
~10()T U1 os 
T1MER DS 
DEADFG 0:3 
HSHORT [lS 
PX OS 
P1 DS 
.~-< ! OS 
Yl DS 

CWSTANTS 

A' -$20 
.' 8' -!2u 
.' C' -$29 
'u' -$2e 
·E'-$.20 
' F '-'$2~ 
' G' -$2e 
' H' -$23 
' r 1 -$20 
' J '-$20 
' K' -$29 
' 1.'-$23 
M' -$2e 
,oW -$2e 
. 0' -$2~ 
'p ' -$2e 
' 1j / -$29 
' R ' -~2e 
'3' -$2e 
. r- -$20 
.. U' -$20 
"F -$28 
' l.J' -$2~ 
·X -$2~ 
,Y/ -$29 
'2' -$20 
: ' -l2e 

ITEMS 



VOL . 1 

OESHt1 0:3 
SHFLlF' DS 
DE:3TLO OS 
DESTHl OS 
SHTIHI OS 
SHTlt12 DS 
:3HT 1~1l DS 
SHORTN OS 
OJ RSA'J OS 
HOLDS,1; OS 
()8XHLD OS 
CPYST DS 
CPYCNf OS 
, 
;M I SCELLANEOUS r1EMORY USAGE 

~~REA = 
tl1 SSLS = 
PlO = 
PLI = 
PL2 = 
PL3 = 
DiSP = 
, 

$HlOO 
Pt1AREAf 384 
Ft1C\REA+ 512 
PtlAREAt64f! 
PWlREAt76:3 
PNAREAt 89 t, 
13ee8 

; SY~;T81 EOlfi TES 

fEr 
r· (~ I C·(11 
vVl~..JI.JL. 

PMBASE 
it'ANDil'1 
:;EN~,J 

X j TlJ j3C) 
COLBk 
(OLPF3 
COLF'FI 
COLPF2 
COLPF3 
AUDCt 
AUDU 
AUDC3 
AU[lC4 
AUDFl 
i1UDF2 
AUDF3 
AUDF4 
AlIDCTL 
PRI OR 
ATTRAC 
[*1ACTL 
uLISTL 
GRACTL 
1'f11 EN 
COLFt1B 
COLPtll 
COLPH2 
COLPM3 
HPo~;pe 
HPOSP] 
HF'OSF'2 
H1 TCLF: 
F~PF 
P1 PL 
:;T: C~:, 

ST RIG 

, 

= $2FC 
- !·Del F 
= *0407 
= $D2@A 
= *E45C 
= tE45F 
= $2C8 
= <12C4 
= $2C5 
= <12(6 
= f2U 
= $028] 
= l02e3 
= $0235 
= W2e7 
= i D230 
= $02~2 
= $0284 
= $D2IM 
= $D2B8 
= $1~26F 

= $4[\ 

= f22F 
= '$23S 
= $D9 10 
= $D4IiE 
= $2CO 
= $';'-" &'-\" l. 

= $2(2 
= $'if"! 
= $oeee 
= 10U0 1 
:: 1[)~~2 
= $D~iE 
:: $0604 
= $!)08D 
= ·*278 
= $284 

ORG '~ 6Be~ 
LOC 1!48@ 

THE A.N.A.L.O.G. COMPENDIUM 

:ASS81BLE ADt'R. 
;ACTUAl ADDF:ES:3 

STA LO 
STA DESTLO 
LD)' lill 

COPYLP LDA (LO ) , Y 
STA (DE S1L01, Y 
[NC lO 
INC DESTLO 
BNE INC END 
me Hl 
INC DESTHI 

lNCEND LDA DESTHI 
eMP ~o I R/ 256 
BNE COPYLF' 
LOA OESTlO 
c.~P "D J Rct 255 
BNE COP'll? 
JMP F j LL UF' 

;WlIN PROGRft1 STARTS HERE 

F I lLUP LOA ltiS6 
STA Dt1ALTL 
::;TA GRACTl 
STA COLBK 
LOA lI$74 
STA COLPF3 
LDA ItlC4 
STA COLPfl 
LDA 1I10A 
STA COLPF2 
LOA 1Ii:34 
STA COlPF3 
LOA ~TfTLDL&255 
STA DLISh 
LDA IIT1TLDL/25,~ 
S1A OLl STL -!j 
LDA ltt2E 
STA OtiAC1L 
i DA !i'~ 

STA GRACTL 
JMP Cf(STRT 

START JSR $E465 
LDA 113 
LDi 11 127 

ClPGO :3TA $:3B, X 
DU -
BPL eLF'GO 
STA SHORi F 
'3fA SHORTFt 
STA SHORTFf 
';T A SHOF:TF + 
LDA !il l l 
:3TA PRIOR 
LDA lil 
%~ SHOOFF 
31A FILLOii 
,J:3R f11CLR 
LOA 1/'54 
:3TA STRHGT 
ll'A 11 128 
:3TA STRHOR 
LOA IIlDe 
LDX !i4 

ZSCLP STA SCOLINt4 .X 
:;TA SCOL [Nt 15 ,x 
DEX 

:RELOCATE PROGfW1 (D ISK f) ERSICtJ i}JL n 8Ft ~SCLP 
, 

tlWEF'G LDA 11125 
SIA Hi 
LDA 111 14 
STA DESTin 
LOA liB 

:FOR DISh Ct~LY. 
(fH IS SECTiON -
;MCi./ES THE 
;PRDGRKM TO 
; IT:, OPEPAT I {lR 

LDX jj5 
ZSCLP2 STA SCOLN2+12 ,X 

DE~ 
8PL ::;CLP2 
LDi~ ne 
3TA FIlL!lJ 
Sf;; DEADFG 
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;MEM ORY LOCATI ON 
;OF $1400. 

;TURN OFF ... 
; DNA 
;GRAPH! CS 
j BLACf~ BAcwm 
'BLUE 
; COLOR!! 
,GREEN 
: COL OR] 
;WHJTE 
jCOLOR2 
;RED 
; COLOR~: 
:SETUF' .•• 
;TlTLE. .. 
;D!SPLAY •• • 
;L IST I 
;TlY<N fti. .. 
jDl1A 
;TU~ lli ... 
;GRAPHICS 
;WAlT FOR STAF:T 

;lNlT SOIlWS 
JCLEAR OUT 
JALL ZERO PAGE 
;USER MEMORY 

;STOP SHORTS 

;P/ 11 PRiORITy 

;[)u'n SHOW 
;PLAYER OR STAR 
;i~E 51 ILL MUST 
; CLEAR P/N AREA 
;AND SET UP THE 
:STAR'S HEIGHT 
jPND 
;HOPIZONTAL POSITICtl 
jNO\J LET'S 
;ZERO OUT 
:THE SCORE 
;AREAS ' 

j THESE iTEMS 
;MUST BE SET 
: TC 2ERO ON 
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STA NOCCHG 
STA HITCLR 
:3TA ~CTL 
STI~ rf1IEN 
:;T A f!A:,DRN 
STA HSHORT 
STA AUDCTL 
LDx #5 

Cl1SLP STA SCORE,X 
OEX 
BPL 1]1SLP 
STA LEVEL 
LOA lI3 
STA Ll'JES 
ORA lI$'r8 
STA SCOLN2+ 19 
LOA tts9A 
STA COLPF9 
LOA tts24 
Sf A COLPFl 
LOA tts94 . 
STA COlPF2 
lOA ttsC4 
srA COlPF3 
LOA #9 
STA COlBI( 
lOA tts76 
STA COlPH! 
LOA #$:3F 
STA COLPH2 
STA COLPI13 
lOA "34 
STA COLP!1e 
LDA #DLl 5T&255 
STA DLISTL 
LOA IIDLIST!256 
STA DLISTL +! 
LOY lIINTRPT&255 
LDX lIINTRPT/2~,6 
lOA 116 
,JSR SETVElI) 
lDA #PtlAREA/256 
STA Ft1BASE 
LOA tts2E 
STA ~CTL 
LOA #$3 
STA GRACTL 
LOA 1IS48 
%i t-t1IEN 
JNP ClRDSP 

PMClR LOA 118 
LOX #127 

Ft1ICLR STA HISSLS,X 
STA PL9,X 
STA PlI ,X 
STA PL2,X 
STA PU,X 
OEX 
IJIE PHICLR 

RETUIiN RTS . 
lPLOT ADDRESS CALCULATOR 
, 

:STARTUP OR 
; ELSE liJE" LL 
;W!ND UP ~JiT H 
;NAsn THJrJGS 
:HAPPENING~ 

;LET'S ZERO 
JOUT THE :3CORE 
;COIJ'.ffER ••• 

;ANO LE'JEL it i 
:WE :3TART WITH 
;3 LltJES 
;~D PUT THEM IN 
:THE SCORE LINE 
; NEXT WE SET UP 
i THE COLORS WE 
;~jT TO U~3E. 

:WElD BETTER TELL 
:THE COMPUTER WHERE 
; OUR 0 I SPLAY L1 ST 
:IS LOCATED ' 

il)~~h ~[R~L1~R 
: INTERRUPT IS 
;~O SET IT! 
:HERE'S OUR Pi~1 
i GPAPH I CS AREA i 
,TURN IJj THE 
: GW\ CiJITROL 
;~~D 
: GRAPH I CS CCtffROl! 
;WABLE VBl 

;CLEAR OUT 
;THE PIM AREA: 
;MISSILES, 
;PLAYER 8, 
;PLAYER 1, 
,PLAYER 2 
;ANO PLAYER 3! 

;LOOP LMIL DctlE 
;WE' RE DIJ~E i 

;HUL TIPLY PLOTY BY 40, THEN CALCULATE ADDRESS 
;OF THE SCREEN MEt1ORYTO BE ALTERED. 
, 
PLOTCL LOA PLOTY 

ASL A 
STA LO 
LDA lie 
STA HI 
ASL LO 
ROL HI 
ASL LO 
LDA LO 
STA LOHLD 
ROL HI 

LOA HI 
STA HIHLD 
ASL LO 
ROL Hl 
ASL LO 
ROL HI 
LOA LO 
CLC 
AOC LOHLD 
srA LO 
LOA HI 
AOC HIHLD 
:3TA HI 
LOA lIO ISP&255 
CLC 
ADe LO 
:nA LO 
LDA IIDISP!256 
AOC HI 
:3TA HI 
LOA PLOTX 
~D #:3 
TAX 
LOA PLOTX 
LSR A 
LSR A 
CLC 
ADC LO 
STA LO 
LOA HI 
AOC "9 
STA HI 
RTS 

;ClEAR THE DISPLAY H~~RY 
, 
CLRD:3P LOX lie 

STX PLOTX 
lOX lie 

DlOOP2 STX PLOTY 
,J:3R PLOTCL 
LDX PLOTY 
LOA flee 
LDY 1139 

DLOOP3 8TA (LO) ,'f 
DEy . 
BPL DLOOP:3 
lNX 
CPX 118,5 
BNE DLOOP2 

;oRAW THE COLOR 1 BORDER 

LOA 113 
srA BORNLt1 

80RDER LOX 801iNlt1 
LOA BxSTRT ,x 
:;TA PLOTX 
LOA BYSTRT ,x 
STA PLOTY . 
LOA BXINC,X 
STA BD!NCX 
LOA BYINC X 
STA BDINcY 
LOA BORCtH ,x 
:3TA BDCNT . 

DRAWLN JSR PLOTCL 
LOA COLORl,X 
LDY 110 . 
ORA (LO),Y 
STA (LO),Y 
LOA PLOTX 
CLC 
ADC BDINCX 
STA PLOTX 
LOA PLOT'( 
CLC 

VOL. 1 

:+DISPLAY START 
;HASK x POS1TJ(J'~ 

:LI) & HI Ni),J HOLD 
;THf ADDRESS' 
;EXIT' 

;THIS ROUTINE W!LL 
;CLEAR THE SCREEN RA'L 
; IT GETS THE ADDRESS 
;OF THE BEGIM"WIG OF 
; EACH G~:. 7 LINE 
;lHEN ZEROES OUT 
:EACH OF THE 
,48 BHES (8-3'n 
; tN THE UNE. 

;THIS ROIJT!NE 
; DRAlJS THE 4 LINES 
;T~T ~f~E UP THE 
;~JHlTE GR.,7 BOROER 
; Ct~ THE SCREEt..l. 
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ADC BDINer 
STA PLOT , 
DEC BDCNT 
BNE DRAWLN 
DEC BORNll1 
BPL BORDER 

THIS SECT[CtI STARTS OFF EACH LEVEL 

LOA lI:30 
STA PX 
LOA iI:34 
STA PY 
LOA L8J'EL 
CLC 
ADC III 
SiA LOlJK 
LOA lie 
STA SHORTF 
ST A SHO~:TF t 1 
STA SHORTFt2 
STA SHORTFt3 
STA CURLO 
:3TA CURHI 
STA H1WI<. 
LOA !l$FF 
STA SLLOC 
.JSR CWDEC 
LOA DEClt1AL t 1 
OP.A lIHB 
S1A SCOLN2t3 
LOA DECI~L 
ORA It$s'e 
STA SCOLN2t4 
LDx. LE'JEL 
LOA TGTLO,X 
STA U:W: 
LOA TGTHI ,x 
SM Hlwr 
LDA :3TARSP ,x 
STA STRSPD ' 
LOA SHT lME ,x 
STA SHTIM1' 
STA SHTIM2 
LDA "4 
STA SLLOC 
JSR Ct~)OEC 

;POSITlCtj THE 
;PLA'iER 

: INCREMENT THE 
j LElJE~ NltIBER 

;ZERO OUT 

jCURRENT "fALLY 
jWORK AREA 

i TELL DECII'\!\L CIJ~JERTER 
:NOT TO PLACE RESULT 
: C(JI.)ERT LE!JEL # 
j6ET DECIMAL LrJEL # 
;ADD COLOR 
;PUT IN SCORE LlNE 
; $#·1E FOR 2ND 
:LPJEL II 
;DIGIT 
; GET THI S LE\,'EL ' S 
jPARIl1ETERS 

; SHl1J TARGET AI10IJNT 

:CLEAR OUT THE TRACKING TABLE Tf1;T 
;REM81BERS t~HERE THE PLAYER M(yJED 

CLRTRK LDA 1i0 
8TA SHOOFF 
TAX 

CLRTLP :;TA O!R,X 
STA LGTH. ,X 
DEX 
~JE CLRTLP 
STA MiJJI X 
SIA DRAWFG 

GETSTf( LOA PAUSE 
BtJE GETSTK 
LOA !l$FD 
STA AUOFl 
LOA !l$FE 
STA AUDF 2 
LOA il$F' 
STA AUDF3 
LOA #$A3 
STA AUDC] 
SIA AUDC2 
STp AIJDC3 
LOA lie 
STA AHRAC 
LOA H:3HORT 
BHE JCRSH 
LOA DEAOFG 

; CLEAR DIRE ell (t~ 
;ti4D LENGTH ENTRl ES 

; CLEAR MOJEMENT INDEX 
;AND DRAW FLAG 
;t#1E PAUSED? 
:YES, LOOF' AND WAlT. 
: DO ' IJARBLE ' SOfJ~D 
;USING SOUND 
; Cwt-f~ELS ! -3 

;NO ATIP-ACT MODE i 

OlD :;HORT HIT IY;j 
YES' WE'RE DEAD ' 
DID STAR HIT us:; 

BEQ ALIfJE 
lOX LEVEL 
LDA K1LLFG X 
BNE ,JCRSH ' 
LOA PX 
STA PLOTX 
LOA P'r' 
STA PLOTY 
JSR PLOTCL 
LOY #9 
LDA Ell TSCtJ ,x 
~D (LO) Y 
CNP COLOR! ,x 
BEQ ALI'.fE 

.ICRSH JNP CRASH 
AU!)E LOA ~1tJJT)H 

BEG GOTSTk 
,JMP MtJ)STR 

JGSTK JMP GETSTK 
GOTSn; LOA #4 

S1A t1O\r'T Hi 
LOA STICK 
STA SIKHLD 
TAX 
LOA XD,X 
CLC . 
ADC XD,X 
STA Xl 
LOA YD,X 
elC 
ADC YD, X 
STA Yi 
ORA XI 
BEQ ,JGSTK 
LOA PX 
ell; 
ADC Xl 
STA CI<.;;. 
C11P il159 
BCS JGsn 
3TA PLOTX 
SEC 
:3BC XD,X 
S1A PXI~C 
LOA PY 
ell 
ADC YI 
STA CKy 
eMP #85 
Bes ,jGST~ 
STA PLOTY 
SEC 
:3812 YD,X 
STA pylAe 
,JSR PLOTCL 
LOY "e 
LOA BITSCN,x 
AND (LOJ, '{ 
STA CKlJ 
STX Cf{V)I. 
LOA PXWC 
STA PLOTX 
LOA PYWC 
3M PLon 
,JSR PLOTCL 
LOY #fi 
LOA BITSCtI,x 
AND (LOi , 'r 
PHA . 
LOA SlRIG 
BNE NOTDRN 
PLA 
BNE JGS 
JtW OR~")W 

NOTDRN PLA 
eMF' COLOR] , :( 
!f~E .JGS 

PAGE 181 

JNO ' 
j IT HIT US-
jUNCONDlTIONAL KILL? 
;YES! WE IRE DEAD" J 

;NO, JF WE'RE 0'4 A 
jWHITE LiNE (COLOR 1) 
j THEN WE'RE ALl'JE I 

j (t~ COLOR J'i 
;YES (WHHJ') 
;GO KILL PLAYER. 
; PLAYER MIJJ ING? 
;) ES--GET STI CK. 
iNO, MOVE STAR. 
: GO GET S11 CK 
iSET UP THE 
;MO'JENENT THiER 
j GET THE STI CK 
:AND SA'JE jT 
; THEN LOOK UP 
;X DIRECTION 

'~D h DIRECTION 

;ANr MO',,!EMENP 
;NO TRY AGAJN, 
; INCREMENT 
;PLAYER :( 
; POS !TI CN ~~D 
jHOLfJ IT ••• 
:OW3CRWP 
;1E5 ' 
;NO, :3A(,JE iT 

: INCREMENT 
jPlA'fH Y 
;POSITICN ~D 
;HOLD IT,., 
:OFF:;CREEtfi 
iYES ' 
;NO, SAVE IT 

;LOCATE NEl4 PLAYER 
;POSITl!lL 

;SAVE THE "LOCATE'. 

:CHEO( THE 
; POSH J CtI NEXT 
;10 THE ~E WE IRE 
;NtlJ IN ... 

:AND ::'AVE IT' 
;TR1GGER PRESSE00 
:NO' 
;OK TO lJRAlr' 
;NO' ! 

j YES, GO DRAlJ, 
:NOT DRAWING--ARE WE 
: [fi COLOR 1':; 
;NQ. TRY AGAIN 
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LOA CK!) 
LDX CKlJX 
Ct1P COL.OR1 IX 
BNE ,IGS 
LDA CIIX 
:3TA PX 
LOA CKY 
STA PY 

JGS JMP GElST /{ 

;ARE l~E t10V j NG 
: emo A/'jOTHER 
; COLOR 1 ~' 
;~jOl TRY AGAIN. 
;ALL / S (JELL ... 
jUPOATE PX 
jAND 
• Pi' 
;GEt STICK. 

;THIS ROUTINE WtjOLES TfiE DRAW FlNCTICN. 

DRAWiN LOA DRAlJJFG ;ALREAOY DRAWING·' 
BNE ORAtJOi( ; YF t 

STA MIJ)IX ;NO~ THIS IS THE 
LOA STkHLD ;FIRST TlNE--SET UP 
STA OIR ; UmiAL DRAWING 
LDA 111 iVARIABLES. 
STA ORALJFG 
STA HASDRN 
LOA PX 
STA JNIX 
::;TA MINX 
STA tYV:X 
LOA PY 
STA INiy 
STA t11NY 
STA Wlfr 

DRAWOf~ LOA CKli 
LOX CI(IJX 
CMP COLOR2,X 
BNE NOCRSH · 
JMP CRASH 

NOCRSH LDX MOJ!X 
LOA STKHLO 
C11P DIR,X 
8EQ ::tt10 I R 
me NOVI X 
INX 
STA IlIR, X 
LOA lie . 
S"fA LGTH IX 

SA'10IR INC LGTH,X 
LOA 113 
STA BDeNT 
LOA PX 
STA PLOTX 
LOA p.y 
:3TA PLOff 

(CLOOP JSP, PLOTCL 
LOY lie 
LOA (LO) 'i 
fiND SITOFF ,x 
ORA COLOR2 1X 
STA (LO) ,f 
DEC soarr 
BEQ CKCOLR 
LDY tlQiJIX 
LDX OIR ,Y 
LfIA XO ,x 
CLC 
ADC PLOTX 
SlA PLOTX 
LOA YD, )\ 
CLC . 
ADC PLOTY 
STA PLOTY 
JMP CCLOOP 

CKCOLR LOA PLOTX 
STA Px 
CMP rw,X 
Bce TNINX 
STA I'W:X 
JNP CHKYt1'1 

nmtx CNP MINX 
BCS CHKYtf1 
STA t11NX 

:DW WE 
iRLti INTO ANOTHER 
;COLOR 2.1 

;NO, tJE.' RE OK. 
; CRR.AAASSSHHH I 
;UPflATE 'fHl 
; TPACKfNG 
: TABLES l~! IH 
;D[RECTltlj 
: INFORt1A T1 ON. 

;NIJA PLOT THE 
;L!t·lE WE ' RE 
; DRAWING ... 

jlN COLOR 2. 

;UPDATE X POS . 

;CHECK MINIMIJ1 
JAND t1AXIMUt1 
;X & "( !,'ALUES 
;AND UPDATE IF 
;NECESSARY 

CHK'ltt1 LDA PLon 
:3TA PY 
CMP t~lY 
8CC THINi' 
3M ~Xi 
JMP EN!H1 

TNINY cr1P MINY 
BCS ENDIt1 
STA t1lN'i 

END!11 LDX CKlJX 
LOA [!{lv' 
CMP COLOR 1 ,x 
BEQ ENDLlN 
,JMP GETSH; 

ENDLIN LOA 110 
STA DRAWFG 
JSR SEARCH 
LOA CURLO 
STA LOt~k 
LDA CURHf 
STA HlIJK 
LOA 1115 
STA SLLOC 
,]SR CfIJOEC 
LDA 111 
STA RDRCOl 
,JSR REDRAW 
LDX L8)EL 
LDA CURLO 
'3EC 
sac lGT LO,x 
STA LCUK . 
LDA CURHI 
SSC TGTHI,X 
STA HlIJK . 
BPL NEWLIJL 
,lt1F' CLRTRK 

NEWLIJL LDA L£lJEL 
eMF' #15 
BEQ NOUNC 
INC LElJEL , 

;INCREASE SCORE HERE 
l 
NOLItlC ASL U1JK 

ROL H1I,dl\ 
LDA II$FF 
STA SLLO[ 
,]SR IJ~JOEC 
LDX #5 
LOY 119 

SCOlP LDA DECII'¥lL,Y 
CLC 
ADC SCORE ,x 
CMP *10 
BMI NOCARy 
SEC 
sse "1e 
STA SCORE,X 
INC SCORE:": ,x 
,JMP ttx:3POS 

NOCARY STA SCORE ,x 
ttc:;pos !NY 

DEX 
BPL SCOLP 
LDX #5 

SHSLP LDA :3CORE ,x 
ORA II1DO . 
STA SCOLN2t12 ,X 
VEX . 
8PL SHSLP 
lDA *1 
5TA FILL~ 
STA SHOOF F 
,JSR PMCLR 
LOA #64 
STA SlRHGl 

VOL. 1 

;DID WE DRAW 
;INTO 
;COLOR P 
;YES I END OF L1t,l E. t 

iNO, GO GET STI CK. 
jWE 'iREW T 
jDRH".IING tt-lYMORE 
jSEARCH AND ~l L L' ; 
i GET CURRENT 'v'AUJE 

;PUT AT 15TH 
; POS. IN SCOLl N 
iCI1~JERT TI) DECIMAL 
;tJCU REDRAIA .: HE 
iPLAYER ' S PATH IN 
;COLOR 1 (WHilE). 
;CHECK fO :3EE 
:IF WEVE HIT 
;THE fARGET . 

:HIT TARGET"! 
~ )'ES--NEW LEIJEL I 
;NO, GO CLEAR ;RAC~. 
i lF:..PJEL t; 15 
;fHEN 
; I NCREM8H 
i LP.JEl 

:SCORE [NC = 
;TGT-CUR * 2 
: Olty T PLACE 
;THE RESULT ' 
;CCNJERT TO DECIMAL 
:?'t'~D ADD TO ~;CORE 

: NI).~ PLACE THE 
:SCORE IN 
j SCORE LlNE lt2 

:SlOP VB1 FOR 
:A t11J1ENT 

: CLEAR F'/ 11 AREA 
: INn JALi ZE 
: THE 
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, 

LfIA #128 
STA STRHOR 
LDA #0 
STA FILUll 
JMP CLRDSP 

jSTAR 
jPOSIT I III 
j'JBJ ON AGAIN 

;60 CLEAR DISPLAY' 

;THIS SECTICtI IW-lDLES PLAYER!S DEATH 

CRASH LOA lie 
STA AUDCJ 
STA AUOC2 
STA AUDC3 
LOA #1 
SlA NOCC% 
LOA illS 
STA DEDBRl 

TIMRST LDA #5 
STA T1HER 

DEADec LOA DEDBRT 
SlA AUDCl 
LOA mmCt1 
AND !I11F 
STA AUDFI 
LOA Rftm(]1 
~D #$F6 
ORA DEOBRl 
STA COLPFI 
STA COLPNI 
LOA TIMER 
BNE DEADCC 
DEC DED8RT 
BPL TH1RS1' 
DEC LIlJES 
LOA Ll'JES 
ORA #$98 
STA SCOLN2+19 
O1P *l$9B 
BNE N01DED 
LOA IIGct1SG&255 
STA SCDL 
LOA #GCt1SG!256 
SlA SCDL+! 

I)(ST RT L OA CJ:l'~SOL 
AND ill 
~~E Cf:STRT 

RHEAS LDA CONSOL 
AND ill 
BEQ RHEAS 
LOA ilSCOLIN&255 
SlA SCDL 
LOA ilSCOL Itil 256 
STA SCDL+ l 
.JMP START 

: NO l¥\RBLE SOIJ~D 

:NO PLAYER COLOR 
; CfW-lGE IN VBl 
;SET BRIGHTNESS OF 
jPLAYER DEATH. 
:SET DEATH TIMER 
:TO :; JIFFIES. 
j ~1C/')E BR I GHTNES:3 
j 10 DEATH SOLtlD 'JOLL~1E 
j GET RANDct1 
j DEA1'H SOltW 
:FREOUENCf 
: GET RANDttl 
;DEATH COLOR 
;ADD BRiTE 
:F'UT IN LINE COLO~: 
;AtlD PLAYER COLOR 
: TIMER DillE YEP 
'NO GO CHANGE COLOR. 
;OECREHENT 8RIGHTNESS 
:IF MORE, GO DO 11. 
: 1 LESS LIFE 
iGET II LIVES 
;A[lD COLOR 
;AND DISPLAY' 
;ZERO LIIJES) 
;NO ' 
;WE / RE CI11PL £TEL 'f 
; DEAD SHOW 
:; C:#1E OJER ' 
:HESSAGE. 
;WAlT FOR START 
;KE"i ... 
jNOT PRES:3ED--LOOF'. 
; KEY PRESSED, NOW 
:WAIT FOR RELEASE' 
jNOT RELEASED YET I 

:PUT SCORE 
j LlNE BACk 
: IN DISPLAY 
;LIs-r .. . 
j AND START GA'1E' 

:lHIS :3ECTrlli PLACE PLAYER AT A fi.ANDct1 
: LOGATl ON ! F THERE ARE HORE LlI.JES LEFT. 
, 

NOTDED LOA ill 
S1'A SHOOFF 

NEWLOC LOA fiJt~Dct1 
AND IIlFE 
CMP 1115';' 
BCS NEWLOC 
:3TA PLOTX 

CSHY LOA RA'4DIl1 
AND *l$7E 
CNP ilBS 
Bes eSHY 
S'T;~ PLOTy 
JSR PLOTCL 
LO) lie 
LOA BIE(~,X 
(lJ~[J (LU ) ,v 
CMP COLOR! J 
BNE tm~LOC 
,JSR PMCLR 
LOA PU)l~. 

; D(]~ I T SHI).J 
;PLA'(ER 
: GET RANDIJ1 x 
;MUST BE elEt; 
JAND III SCREEN 

: GET RAt·lOOM '1 
:MUST BE 8)8j 
;AND ON SCREEN 

IS LOCATION ,Ii 
COLOR !.j 
NO, 1'P.Y AGA iN . 
IT ':3 O~'" CLEAR P /11 
SI¥J[ · 

.JCTRK 

STA PX 
LDA !'LOll 
STA Pi 
·LDA #9 
STA RDRCOL 
LDA ~SDfiN 
BEQ JCTRK 
JSR REDRAW 
LOA INIx 
STA PLOT.x 
LOA INil 
STA PL01Y 
.JSR PLOTCL 
LDY #Ii 
LOA BITOFF ,X 
?tW (Lo) T 

ORA COLORI,X 
STA (LO) , T· 
LOA 1t$24 
STA COLPFI 
LOA lie 
STA NGCCHG 
:3TA HITCLR 
SlA DEADFG 
STA H:3HORT 
JHP CLRTRI~ 

;THE PLAYER'S 
;NEW 
; COORD Hf:lTES • 
;REDRAW THE 
jPLAYER!S TRACK 
j IN COLOR 8 

jTHIS PART IS 
jNEI:DED TO PL01 
;A COLOR I BLOCK 
JAT THE START OF 
jTHE PLAYER'S TRACK 
jAFTER IT IS ERASED. 
; (NOBODY' :3 PERFE CT ' ;. 

jRESTORE DRAW i..!~![ 
jCOLOR 

;AND GO START NElJ TP.ACK. 
, 
jTHIS ROUTlt~E USES THE TRAO:ING TABLES, 
;DIR AtlD LGTH, TO REDRfi,i 1'HE LlNE THE 
jPLAYER DREW. RDRCOL iNDICATES THE COLOR 
jOESIRED. . , 
REDRAlJ LOA INJ.:( 

STR REX 
LOA INlY 
STA REY 
LDA liB 
STR X 

REOXLP LDx .;t, 
LOA DIR,X 
STA RED!R 
LOA LGTH,X 
STA LG1H;r 
LOA ~1 
STA Y 

REDYLP LDA H3 
S1'A TlNES 

T IHES3 LDA REx 
STA PLOn. 
LOA REY 
SM PLuT'i 
JSR PLOTCL 
LDY "Ii 
LOA RDRCOL 
BNE ROC} 
LOA B!TOFF ,,-.: 
AND (LO), Y 
STA (LO) Y 
Ji1P SETNRP 

El'IDRD LOA Me 
SlA DRAI~FG 
RTS 

ROCl LDA BHOFF ,x 
ft-iD (LO), Y 
ORA COLOR! ,x 
STA (LO),i 

SETNRP DEC lINES 
BEQ NXTr 
LOx RElilR 
LOA REX 
CLC 
ADe XO,X 
STA REX 
LOA Rf"f 
eLL 
RUe YD,i-. 
STA RE y 
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JMP TIMES3 
NXTY lNC '( 

LOA Y 
eMF' LGI Hy 
BEQ JNRO 
BCS NXlX 

JNRD JMP REDYLP 
NXTx INC X 

LOA X 
eMP t1iJ1.jJx 
BEa .JRXLP 
BCS £NORD 

.JRXLP .1MP REDXLP . 
; 2-BYTE DEC IWlL CtNJERTER. eeN-JERE 
;A 2-B'lTE BINARY NlJ18ER TO A 5-BYlE 
;DECIHAL NUMBER. WILL PLACE THE 
;DEClf'lAl Nlt1BER IN SCOllN IF OESIREL' 
; (SlLOC DETERMINES POSfT[(W. 
; 
l'}fJDEC LOX ~4 

LDA 118 
COLP STA DECIMAl,X 

DEX 
BPL COLP 
LOX 1I4 

CkMAG LDA HlWK 
eMP Hl'JALS ,x . 
BEQ Cf012 
BCS SUBEN 
BCC NOSUB 

C!<M2 LDA Ul4K 
eMP UJJALS ,x 
BCS SUBEt1 . 

NOSUB DEX 
BPL CKNAG 
Jl1P SHill IT 

SUBEll LOA LWk 
SEC 
SHC UYJALS ,x 
STA UllK . 
LDA HIWk 
sse HIlJALS.x 
Sf A t-Ilwk . 
INC DECIMAL,X 
JHP CKNAG . 

SHlMlT LOX *1$4 
LDY SLLOC 
8M! SHENO 

SHOLP LOA DECIt~L. x 
ORA Moe . 
STA SCOLJN Y iNY , 
DEX 
BPL SHOLP 

SHEND RTB 

;THIS ROUTINE HaJES THE STAR AROLtID CN 
;lHE PLAYFIELD. THE STAR IS ROTATED ttiD 
;PLOTTED (IN A PLAYER) IN THE l)8I. 
, 
MaJSTR LDA ~ 1M 

BEQ HSTR 
.JMP TRYSHO 

MSTR LOA STRSPD 
STA S1TlM 
lOA STRHGT 
SEC 
SHC 1113 
STA STRl'( 
LOA STRHOR 
:3EC 
SBC 1144 
STA STRL~ 
lDA RAND!Ji 
l11P jj248 
Bee SAt1STD 

: TIME TO tlI)lJE') 
JYES, GO DO IT 
:NO GET STJ CK 
; sEt tiOlJENENT Tl MER 
:WITH STAR SPEED 
JADJUST PiN 
jCOORDlt~TE3 TO 
iHATCH PLAYF I ELO 
:PLonING 
; COORD 1t~·TES. 

:wttH TO C~ANGE 
;THE :;TAWS DIRECTI Ctr' 
iNO, USE SAt1E. 

NEWD I R LOA RA'-lOCt1 
AND n7 
,Q1P DIRCHK 

SAMSTD lDA SIRDIR 
DIRCHK fAX 

STA 1t1PDIR 
lOA STRLX 
CLC 
AOC STROTX ,X 
STA PLOTx . 
lOA STRlY 
ClC 
ADC STRDTY,X 
STA PLOTY . 
.JSR PlOTCl 
LDY "Ii 
lOA BITStll,X 
AND (LO),Y 
BEQ v,\(\YClR 
LOA 1115 
:;TA BSCNT 
BNE NEWD!R 

WAYCLF: LOA PlOTX 
ClC 
AOC lI44 
STA 31RHOR 
lOA PLOTY 
ClC 
AOC lI13 
STA SlRHGT 
lOA fMPDIR 
STA SlRDIR 

HCf)ESH LOA 113 
STA SHORTN 

'3rf1vU LOX SHORTN 
LOA SHORTF ,X 
BEQ NXT91 . 
L(tA SHORT>: ,X 
STA PLOTX 
lOA SHORTY ,x 
STA PlOTY 
JSR PLOTCL 
lOY lie 
LOA BHSlr~, x 
AND (lO),i 
eNP COLOR! ,x 
BEQ HtMlT 

KILLSH LDX SHORTN 
LOA lie 
5TA SHORn- ,x 

tlXT::t1 DEC :3HORTN 
8PL SIf1VLP 
.JMP TRYSHO 

NOVE IT LOA 413 
STA TR!ES 
LDX SHORTti 
LOA SHORTD,X 
STA DIRSAV 

T RYMI},I LOX .3HORTN 
LOY OJ RSAlJ 
LOA SHORTX,x 
elC . 
Aoe DIRX T 
CMP 11159' 
BCS NXTTF3'4 
STA PLOT;.; 
lOA SHORTY,X 
elC . 
HDC DIRY,Y 
ct1P flB5 
BCS NXTT F3'4 
STA PLOT, 
.]SR PLOTCL 
LDY 119 
LOA 8!TSI}J,x 
ANv <L O) ,Y 
01P COLOR1,X 

; GET IW~DCtl 
; 0 I RECTI (J~ 

VOL. 1 

;GET OLD DIREC110N. 
;CHECK TO SEE 
;I~ STAR (,JILL 
; 8lJ1P rt-rr 0 pNY 
iPLAYFIELO 
;OBJECT. 

:ANY COLLISICN? 
iNCI, ALL CLEAR' 
:HIl SCtlE1HING, 
i START BIJ1P SOI}jO ftID 
iGU NW DIRECT ION. 
:HO.JUST STAR 
;COORDI~TES 
;BACK TO P/11 
:COORDJt~T ES 
;FRJ]1 PLAYFIELD. 

; :3ET 0 I RECT I t1~ 

;CHECK ALL 
;4 SHORTS 
;GET SHORT II 
: SHORT All 'JE? 
iNO 
;GET x 
:COOROl~TE 
;AND Y 
:COOROlt~TE 
; I S SHORi 
;LN ... 

; COLOR!"' 
:rUP I 
;STOP THIS SHOR T 
;BY TURNING 
: FLtKT I (t.I FlAG OFF 
;HORE SHORTS? 
iYES ! 
iNO. 
;TRY 4 
: O! RECI! ltIS 
;GET SHORT # 
:ANO DIRECT/I)! 
:SAVE IT 
;GET SHORT II 
;AND DIREClION 
;FINO OUT 
iWHERE THE 
;SHORT welL 
iBE NEXT 
: POSIT Ietl, 

; ! S IT I],)ER 
:COLOR I? 
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BEQ GOTDJR 
NXTTfiN DEC TRIES 

81'1J KI LLSH 
LDX TRIES 
LOA OJ RSAlJ 
CI r 
ADC DADD,X 
~D "3 
STA OlRSAlJ 
,JHP TRYHI1J 

GOTDIR LOX 3HORTN 
LOA PLOTX 
STA SHORT), ,X 
LM PLOTY 
SlA SHORn,X 
LOA DIRSAV 
STA SHORfD ,x. 
,JMP NXTS11 

THE A.N.A.L.O .G . COMPENDIUM 

:YES' IT'S OK; 
;110RE D!RECTlCtm 
iNO ' 
jGET NEXT 
:TRIAL DIP,ECTl(Jj 

;AND TRY TO MOJE' 
: GE"! SHORT II 
jSA!JE ALL 
:NfW SHOR1 
; POSiT I (til 
:AND DIRECTl(JJ 
;iJA.LUES! 

;DO NEXT SHORT' 

THIS ROUTINE GENERATES NEl4 
SHORTS AT THE PROPER TIME IF 
ANI ARE INACT IVE. 

TRYSHO LOA SHTIM2 
BEG TRYSH2 
,JMP GETSTk; 

1RYSH2 ~OA SHTlH] 
:3TA :3HTlM2 
LDX "3 

SHSUV'I LOA :3HORTF ,X 
BEQ STRTSH 
DEl< 
BPL SHS~~ 
JMP GETSTK 

SIRTSH SIX HOLDSx 
STRTS:~ LOA ~~DCt1 

CMP 1*169 
BCS STRTSX 
STA PLOTt: 

ST RT Sf L DR RftIDCt1 
AND lti7F 
Cl1P lI:3S 
BCS STR1SY 
STA PLOTY 
JSP, PLOTCL 
LDY 118 
LOA BlTS(J~ ,X 
~D (U)), r 
Ct1P COL OR) ,x 
a~E STRTSX 
LOX HOLDSx 
LOA PLOTX 
STA SHORTx ,I, 
LOA. PLOTY 
STA SHORT '! ,x 
L DH AA'~OCt1 
AND lI3 
:3TA SHORTD,X 
LfJH #1 
STA SHORTF,X 
JNP GETSTk 

;SEARCH FOR FILLABLE AREA 

:READY TO START !}.p 
;YES ' 
:Na' 
;RESET THE 
;SHORT TIMER 
i Sb~RCH FOR 
: f ~f\CT jlJE SHORT 
iGor ONE ;!! 

; iiA%Ct·1 SHORT ;.{ 

; R{WDOM SHORT T 

i (~~ COLOR !'j 
;NO, TRY AGAIN' 

: SAlJE .ALL 
;SHORi 
jPAPJ-Y1ETERS 

: 1 ELL PROGRAt1 
:SHORT !S AL!VE' 
JLOQP MeR 

;THI :3 :3ECT! CN SEARCHES FOR THE AREA TO 
jBE Fi llED. IT IS SO COIWLICATEO fliAT 
:EXF'ut~TJ(N OF I rs FINER DETAilS 
:1.JOULO 8E ALMOST lHPOSSI BLE 1m HOU f 
iWRlTlNG ~NDTHER CCtlPLETE ARTICLE. AT 
:~y RAil, 1 r WORKS. ThOSE IAIIH ANl 
;SPECIFICI}UESTI(NS SHOULD ~JRITE t'IE, 
~ CAR~ OF A.N,A.L .O.G. 
, 

SEARCH LOA #1 
:3TA F I LL(l~ 
LDA #3 
STA 0 

LDA STRHOR 
:,EC 
SBe #44 
::iTA :;X 
LDA S1RHGl 

SBC #13 
:;TA S't 

F iNDCL LOX D 
LOA SX 
ClC 
HOC SXD,X 
STA Sx . 
:;TA PUJTX 
LOA S"i 
eLC 
ADC StD,X 
::iTA Sf 
STA PLon 
J:3R PLOTCL 
LDY li9 
LOA i ; (Ii i 

AND Blrs[i~,~; 
CMP COLOR! , .~ 
BEQ FlNDC2 
CMP COLOR2,X 
BNE FlNDCL 
LOA lie 
STA TO 
,Jl1P FOtND2 

F1NDC2 LD(~ D 
:3TA ro 
JSR DEeD 

FC2A ,J5R .3RCHLC 
C,l1P COL ORI ,x 
g~E FC2B 
,J SR GRABEt1 
,Jl1P F lNDC2 

FC2B CNP COLOR2,X 
[tiE FC2C 
.J SR GRABEt1 
JHP OUTUN 

Fe2e JSR INCO 
JI1P FC:2A 

FOUN!J2 LOA #0 
5TA TRIES 
,)SR DECD 

FND2A ,JSR :3RCHLC 
CriP COLOR2,X. 
BNE FND2B 
JSR GRABEt1 
,lMP FO!~D2 

FND2B LDA TRIES 
eLC 
i-lDC lI1 
:;TA TRiES 
CNP #3 
BEll F!NDCI 
JSR INCD 
,JMP FND2A. 

F1NDCl LOA D 
3TA TD 
JSR DE CD 

FC1A .J:3~: ·;RCHLC 
Ct1P COLOR: ,x. 
~IE Fe:B 
JSR GRABEt1 
,lMP FINDC2 

Fe! B JSR !NeD 
,JI1F' FClA 

OU TLl N JSR PLS/ S'( 
LOA lie 
5TA -fRIES 

iJUTLA ,JSR SRCHLC 
CMP COLOR! ,x 
BNE OUTLB . 
JSR GRABE~1 
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JMP OUTL!N 
OUi LB LOA TR1ES 

CLC 
ADe ~ i 
STA TRIES 
CMP #4 
BEQ GUTLD 
JSR lNCD 
.Jt1F' OUlLA 

OUl lD JSR LOCTXl 
OUTLD2 CMP COLOR2.x 

BNt DUTLE 
J:::R FI LL 
LOA #0 
STA FlLUJl 
RH: 

OUTLE JSP INCD 
JSR SRGHLC 
,JI1P OUTLD2 

SRCHLC LD1 TD 
LDA SX 
eLC 
ADC SXD, X 
31A "fx . 
STA PLOTX 
LDA 5'; 
ClC 
AUC SYv, X 
STA i l 
STA PLOT y 

LOCT XY LOA PLOTX 
GNP ~15~' 
BCS NOREAD 
LOA PLon 
I)1P #:35 
Bes NOREMI 
.JSR PLOTCL 
Wi Me 
LOA (LO),Y 
~O BlTSil~ ,x 
RTS . 

NOREAD LDA Me 
LOX lII3 
RiS 

GRA8EM LOA TD 
STA {) 
LOA T;t; 
3M S): 
LOA Ti 
STA 51 
RTS 

lNeD lOA TD 
CLC 
ADC lI J 
~D #:3 
5TA Tf! 
RTS 

DEeD LOA Hi 
SEC 
sec ~ ] 
~iD il3 
SiA Tf; 
RE 

PLSXSY LOA S): 
::;TA PLOTX 
CNP t·~xx 
BCC Tr1 r riX? 
STA tlAXX 
,Jl1P CKY1112 

f~mt(2 C1'1P t11NX 
BCS CK yi112 
STA tllNi\ 

CK"f1112 LOA :3Y 
S1A PLOTy 
eMP ~"<y 
BCC TMWY;: 
STA riqXr 
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JNP ENDHt12 
THIN'i'2 eMF' t1!NY 

Bes ENDl1M2 
5TA MINi 

~iD~~2 JSR PLOTCL 
LDY liB 

, 

LDA BHOFF ,x 
AND (LO),;' 
ORA COLOR2,X 
STA (LO), Y 
RTS . 

;FILL ROIJTINE 

VOL. 1 

;A:3 WITH THE ' SEARCH ' SUBROUTINE, THE 
jFILL SUBROUTINE: lS FAR TOO COMPLEX 1(1 
;EXF'LAII'J HERE. THiS F!LL is ENTIRELY 
;DIFFERENT FROM "THE SYS1EWS FILL 
; ROLITINE, AS IT WILL FILL ft·fi S~PE 
;THAI ]5 OUTLINED IN COLOR 2, 
, 
FILL LDA ne 

STH AUD C2 
STA AUDC:3 
LOA MAXi 
SEC 
ssc t1lNi 
STA FILFRil 
LOA rmix 
:;EC 
sse ill 
STA tllNX 
SlA F:( 
LOA HINI 
SlA F't 
SEC 
SBe jli 
STA t1JNr' 
LDA tlA.:(:( 
CLC 
ADC #i 
:3TA t'H:(X 
LDA t1AX, 

ADC #: 
STA WtXr 
LVA #~ 
STA SCTAU 

CLRU T LLIA iie 
STA C2TALi 

LOCLP l JSR LOCATE 
1)1F' il2 
BNE LOCLP; 

LOCLP2 INC C2TALY 
JSR LtiCAH: 
OW #2 
BEQ LOCLP2 
AND lit 
BNE CLRC~' ! 
LOA C2TAL!' 
CliP #l 
BEQ FILLfT 
JSR LOCPR\,l 
BEG CLRC2T 

F lL L: l LDA F;; 
SlA PLOTX 
LliA Fy 
STA F'LOTY 
JSR PLOTCL 
LDY liB 
L[){~ (LOi,Y 
ORA COLOR3,x 
SiA (LO) ,Y 
INC SeTAl{ 
JSR LuCt11E 
I)1P iI~ 
BEQ FILU l 

TURN OFF 
SOlJ'lD CHAl"iNELS 
2 ft~O 3. 
IN IT JALl2E 
THE ~lLL 
SOLND 
FREQUENCY. 
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F4~D III 
BNE CLRC21 
LDA 111 
SlA C2TAly 

FOLlll! ,JSI< LOCATE 
C;"1P liB 
BEQ LOClP3 
AND II; 
BNE CLRC2T 
INC crALl 
JMP FOWl) 

LOCLF3 LOA C2TALY 
CMP III 
8NE LOCLP4 
JHP CLRC2T 

lOCLP4 JSR LOCPR',} 
c.'1P BIT 3(1"-1 ,r:: 
BEG FIL L! l ' 
,JMP CLRC2T 

LOCAlE LDA Fx 
elC 
ADC III 
'3TA Fx 
GNP t~t<x 
8NE srOFX 
LOA CURLO 
CLC 
AUC SGIAU 
:3TA UJRLO 
lUA CURH I 
AOC liB 
STA CURH! 
LOA lie 
SIA SeTALY 
LOA flINX 
511-1 ~.\ 
LOA lie 
STA C2fALY 
lOA 11$:36 
S!A AOUCI 
LOA FI LFRQ 
STA AUD;:! 
BEll NOFOC 
DEC i:ILFRQ 

NOFFDC ;.[)A ~y 
elC 
AOC #1 
STA Fy 
Q'1P t-w.l 
BE!] FI LEND 
UJA FX 
CMP tl1NX 
E1'iE STO"X 
[-'LA 
PLA 
,1M? CLRCZT 

FILEtJD CiLA 
rLA 
RTS 

STOF;:: LIJA fX 
:3TA PLOTi 
LDA H 
:;TA PLOTY 
JSR PLOi CL 
W ( !Ie 
LDA anSON,X 
i1ND ('-,J ) , '( 
C,i1P COL uR2 ,x 
8NE NOTC2 . 
LDA B nSGN ,x 
ORA (LO ), , ' 
STA ':LO ) , Y 
INC SeTALY 
LDA !I~ 
RTS 

NorC2 C!'lP COLORl,X 
BNE iJOrCl 
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LC'A #1 
RTS 

NOT (;1 ct1P 110 
8NE C3 
Rf S 

C3 LDA lI3 
RTS 

LOCPf\1J LDA FX 
STA PLOTX 
LOA Fr 
SEC. 
:38C #1 
C~IP t11NY 
BEG NOLOCP 
S fA PLOTY 
,J:3R PLUTCL 
LDY #8 
LOA 81T:3l11,x 
I'\ND (LO j . '( . 
RTS 

,'jOLOCP LDA #3 
Lux lie 
~:TS 

, ,·'\'lI.ITJ't.lL ;\:81 u , ~t: 

;~HF:PT LOA :<,Er 
ct1P M2l 
8NE NGPRES 
LDA !lSFf
:3TA f<EY 
LOA P~USE 
EOR lUFF 
SlA PP.USE 

NOPRES LDA PAUSE 
8EQ NGPAUS 
,JI1P ;< ! T')W 

Nt]P!-lUS LDA 8.3CNT 
Em t~08S 
ORA #MO 
STA t4UDC4 
LDA !lSBO 
::lIR fluDF4 
DEC 8SUn 

NOBS '_DA T [MER 
8Ell NODE;:' 
DEC TIMER 

NOD EL LUA 3H f itE 
8EQ NODEC2 
DEC SHnt1i 
8NE tJODEC2 
DEC SHllt12 

NOvEC2 LDA FILLCN 
BEG tlOF! LL 
,JMP ;~ PUBlJ 

rlOF I LL LDA IIIl 
:3T 11 DEADFG 
STR HSHlW[ 
LOA P1PL 
Arm nltl l. 
BEG NOHITS 
INC HSHORI 

NOHIT'o I_DA F'l PL 
i-\ND iHJ l 
SEG ~JGH!TP 
INC DfADh 

l'jIjHlT? ;_DA F"JPF 
AND ~*~2 
8EIl NOHITL 
lNC. DEAl)~G 

:' jOHlTL STA HiTCLR 
L vA t1(j1·J r lt1 
8EG tJI]1DEC 
DEC :101JfH1 

NG1DEC LDA ~11ml 
BEQ NM1DEC 
DEC '::.MTlH 
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jA.RE I~E ~ ::..LiNGJ . 
;NO, 00 fiE :;! OF I')B1, 
; ,ES. ExIT '")81 
: CLEAR OUT 
;liEAO FLAG 
;PNO SH,jflT Hll , 
;HHS PLMER 1 
: Hrf . Pl.AYER Z,T 
;NO ~ IT; :; O~~ 
j 'f E3 ! ! : 

: f-i.A:3 PLAi ER 1 
;fil f PU1'i£R 2': 
; Nu~ 
:"1 £51 1

' 

:HAS PLAY ER 3 
: HlT COL!JI~ 2) 
:NO! 
; '(E:) ! ! 1 

:(:LEAR COLusrClL 
;MINEl1HH 1 ltjER ZERir 
: rE3 , OCtVi [lECREMENT. 
; DElHI1EtH T ]t1ER, 
: STAR i'1(f.)E T I MER ZERI}? 
: ¥ ES , %N' r DECREt'lWf, 
: DE,:r;:EHENT T r MER. 
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NtHDEC LfJA SHIRe 
BE;] STAROT 
DEC STARe! 
,1MP lJ8RE ST 

SIAROT LOA #1 
STA STARCT 
LDA STRP[)S 
CLC 
AOC fli 
CMP ~7 
BNE S'!05TP 
LOA lH3 

5T05TP STA STRPOS 
iJ8RE ST LD'T :3TRPOS 

LDX STRHGT 
LOA fI~ 
STA PLfH ,>: 
:3TA PUH8.X 
LDt! STARSJ ,Y 
:;TA PL~ ,x 
LDA SlApg;' . " 
STA PLat! ,/ 
LU?i 3TAR83, Y 
STA pl_a t2,X 
LOA STARBq, '( 
%~ PL9t:3,X 
LDA SiARB5,Y 
STA PLOt4,X 
LOA S1ARB6,Y 
:;IA PUH':.,x 
LOA STAR8:, i 
:;111 ?~~t6.X 
LOA SfARB8,Y 
:;TA PLOt 7') 
LOA STRHOR 
:31 A HPO~;Ptl 
LDA SHOOF~ 
SNE END'JBI 
LOA Pi, 

A[i[: n4 ? 
:,T;:< HPUSPi 
LDA 0 , 

CLC 

TAX' 
LD;\ «u 
:,TA F'Ll-3J 
Sill PL1-2~ x 
'3TA PL! +~', X 
STH PL ; +~ ,~ 
LDA !tt4e . 
STH P~ 1·- 1 ,x 
:3TA PL1 +! ,x 
LIJA ItM& . 
STA PL1.X 
LOA. NOCCHG 
BriE HWJ81 
iNC COL C~j! 

f:1ID'.i81 HJ( SHt:L! P 
LDA SHFLlP 
l.~;R A 
AND #1 
or .. ,'.! , 1-\ , 

l DA CF'fSTtJ. j 

:3TA CPYST 
LDA SHFL] P 
AND ~l 
'IAy 
LDA IIPL3/ 25,S 

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

jSTAR ROT. T !tiER ZEfitP 
:(E3, ROTATE STAR' 
; OE CREtiENT T !tiER 
:AND :3f<I P ROTATl ON. 
:sn ROT. TIMER 
;To 1 
; INCREt1EN f 
:STAR ROTATIIj-j 
; COLtHER , 
;ALLl1! (ilLY lH. 
; ROT. COLW Of: 
:ZERO ROT. COIJHER. 
; SA'JE R01. POS. 
;THI S :3ECTIll·j 
;OR~~S THE ~;'I AF: 
j IN PLA yER 3 
:t1El1OR'I US1NG 
: THE TABLES 
; . STARB j ' THRU 
; ' STARB8 ' • 

;SET 3fAP ' S 
: HOR I Z. PO'3. 
;Of~ TLl SK(j;~ FHrIER':' 
:NO, EXIT 1}8f 
: SET PUnt P.· ~ 
;HOR! zm-n ~L 
;posnlOli 
; fJRPJJ filA'! ER 
j IN PLArER .;: 
:!1Et10RY 

; COLOR Cl-W'4GE Jjf~, ) 
:NU. E~ ll '.)81 
;yE:;, C1CLE THE COLeR. 

i TOGGL E FLJ P 
:t1ASk ~LJP 
iTO EITHER 
;e OR 1 
jPUT IN Y 
;AND GE1 HiAGE 
: TO IJ3E (+/U 
;6E": FLIP . 
:MASf~ AND ' 
: Pln Jr~ y 
j PUT PLAYEF: .3 

STA DESTHl 
LDA ilPL2~i255 
STA DES 1LO 
LDH ~! 
SlA DE STM1 
LDA :;H:3TRT,T 
STA VBXHLU ' 

SHORLP LDA fie 
LOX DESTtf1 
LOY :3HYHLD ,.x 
LDX #4 

ER%HO STA <DESTLO;', Y mt . 
DEX 
BPL ERSSHO 
LDX 1)8XHL[l 
LDA SHORTF ,:I. 
BEG NXTSHO 
L DA SHOR"f)( f X 
LDY SHORTY,!. 
CLC . 
AOC #46 
LDX DESTlf1 
STA HPOSP2,X 
TYA . 
CLC 
AOC ilI4 
STA SlfYHLD, X 
lA' . 
LOX CF'Y:3T 
LD(.; 1i4 
STA CP'fCNT 

SHOCOP LOA SHOltiS,X 
STA tDESTLO), Y 
lNY 
[lEX 
DEC CF'iCN: 
BPL SHOCOP 

t{;(TSHO DEC DES1Wi 
8111 V8END 
LOA DESTLO 
SEC 
sse #12t: 
STA DESTLO 
LOA DES1HI 
SSC «0 
STA DhlH l 
INC IJBXHLD 
JHP SHORLP 

!JBEND JMF' X lTlJE,~) 
, 
;[IATA 

OU '3T DB t7S ,t:3, *78 

:W uEST!NATI(t~ 
; ADDRESS 
:Hl &: LO 
;SE1 OEST ~ 

;GET START 
;SHORI tI 

; GET LAST INDEX 
jNI1l ERASf: 
; PRP.' I OUS 
;SHOR'( 

; SHORl ALl 'JE" 
;NO' 
: GEl SHURI' S 
;COORD!~TES, 

: SET HOF:I Z. PO:;. 

;AND \JERTICAL POS. 

:NCi.J COPy 
; SHORT WfiGE 
JTO 1HE 
JPLAYER 

jMORE'; 
'NO FVIT' 
;pohit'TO ' 
jNEXT PLAYER 

:~D LOOP BACK. 

DB S4D,DI SPt.-255,[iISP/256 
DB $D,1-0,$0,$D,$I),$D,ID,$0.$D,$D 
DB SO,tD,tD ;SG,SD ;$D,sD;SD,SD ,SD 
D8 $O,$O,$D,$D;$D;$O,ID;$O,$D,$D 
DB $D,S~! SD,SD,$D,$D,SO,SD,tD fSD 
08 $D,1-D,$D,f.D,$D,$[J,SQ,$D,iD.$D 
DB SO,SD,SO;$D,tD,SD,tD;SD,$O;SD 
DB SD ,$D,SD,$D,SD,$D,IO,SD,SO,SD 
DB ID,'9. ,so ,$~ ,SO ! $.~, SDl~!i,$O .-in 
D8 $D,Su,SD ,$D,$D,$L9.$Qo 

SCDL ' !)(.l seOL IN . . 
D8 $46 
fji~ SCOLN2 
DB $41 , OLI W.:25S! DL IST 125,5 

T1TLDL DB $7C,S70,S7~,t78,$Je,578 
D8 170,170;170 ;$30 ;$46 ' 
ow t1A5l"'1SG . 
DB $70,147 
[)w T lTLE 
DB S3~,$46 
rx; AUTHOR 
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08 $70,$70,$3\'1,$46 
DW ST1'1SG 
DB $41 
OiA T lTLDl 

:;COLIN DB 
DB 

SCOLN2 DB 
DB 

GIJ1SG DB 
DB 

~~SG DB 
DB 
DB 

TlTLE DB 
DB 
DB 

AUTHOR DB 
DB 
DB 

STMSG DB 
DB 
DB 

rGTLO DB 
DB 

TGTHI DB 
DB 

STARS? DB 
DB 

fmLFG DB 
DB 

3HTIME DB 
DB 

3HS1Rl DB 
SH1HLD OS 
SHOIHG DB 

DB 
cpy:;m DB 
DADD DB 
DIRX DB 
D1 RY DB 
:3HORTX OS 
SHORT"'! DS 
SHORTF OS 
SHORTD DS 

ZERO! OB 
SCORE DB 
:3LLOC DB 
CURLO DB 
CiJRHI DB 
LEVEL DB 
PAUSE OB 
HASDRN DB 
UJ..JK DB 
H l i~K DB 
:3CTALr' DB 
L J'JES DB 

64 16,224,4~,248,212.16,4 
~41 ~~4 )1~ 274 o·n 168 11? 11' L (S.l.,., ..... ~t .. ,l °1" , 4-, ...... 
31,:39,46,35 ,42 ,48 ,~:'i ,41,42 
46 ,48, ~6;4:~ ,~7;4; ; ~.Bj 
4,4.4,~,~,~,L,L'L'L'L,I,1 1,1,1 . . .. . 
9, Q, I ,~ , 1 , I ,B , I , I ,I , I ,e ,9 
l,l,1 
7,7,7,6,6,6,5,5,5,4,4,4,3 
3,2,,1 
~,2 
.) 

188,S59 ,$2l! ,tSe,$:38 
520,$20,tF8,12H,S28 
4,'1 
IFF ,2, J 
e, I ,a ,'iFF 
Si=F ,8,1 ,0 
4 
4 
4 
4 

9 
0,O,9.9,9,0 
~ 
o 
9 
3 
e 
o 
~ 
8 
a 
8 

l:;TAR PLAYER-MI :;SILE I~GES 

:3TAR81 OBl81 ,$4~,$2B,Sll1,$138,$e4,S02 
STAR82 DB S42,S43, 'i20,SlB ,S38,se4,SC2 
STARB3 OB$24 ,$24 ,$13 ,$! 9 ,$~3 ,SC:3 ,$24 
STARB4 DB 118,$1 B; II C ,IIF ,IF8; $38; 118 
STARB5 DB $18,tlS;t38,IFS ;SlF,$lC;118 
S1ARB6 DB $24,124,$C8,*88,$10,$13,*24 
SIARB? DB $42 ,t(2 ,S94 ,$88,SIB ,$29 ,143 
STARB8 DB 181.$32;$94,$88,$18;$20,$48 
STRRCT DB a 
STRPOS DB 0 
:3TRHGT DB ~ 
SlRHOR DB e 

THE A.N.A.L.O.G. COMPENDIUM 

:3TRlX DB I] 
SI RLY DB 0 
TMPOIR DB e 
S'fRDIR DB 8 

PAGE 189 

:;TRDn~ 08 I,! ,8,255,255,255 ,ij, I 
srRDTY DB 8,1,1,8,1,255,255,255 
STRSPD DB 4 
COLOR! DB 148,$le,$B4,~81 
COLOR2 DB $88,$29,$8:3,$82 
COLON3 DB lC8,S3U,16C,S83 
8lTS(ll DB tC8,$38,$9C,$S3 
BHOFF DB S3F .I. $CF; SF3, IFC 
BX:3TRT DB oj, 1::,8, 158,e 
B~S f!n DB 3 Ii 84 84 
aXiNC DB l:a:255~e 
8rINe: DB ell ;e,2J5 
BORcur DB ! :;)'7' ; 85, 1 5't , 85 
SORNI.I'1 DB 9 . 
8DiNCi DB 3 
BDINCY DB 9 
8DCNT DB e 
PXl,llC DB 0 
prwe DB a 
SHOOFF DB 0 
Cy..x !:IB 3 
CKY DB Ii 
[NIX jB a 
INlY DB 6 

111NX DB a 
M:NY DB e 
tw',X OB S 
t'1AX ~ DB e 
Rtf DB e 
IlEY DB 0 
X DB e 
Y 08 3 
:3X DB 3 
S'f DB e 
TX DB e 
n DB 0 
F" 08 e 
Fy DB 0 
TO DB e 
o liB e 
BSCNT DB e 
FILFRQ DB a 
TRIES DB e 
FILLill DB 0 
C2TAU OB 8 
NOCCHG DB B 
DEDBRT DB ~ 
5TKHLO DB Ii 
RORCOL DB e 
RED IR DB 0 
lGTKY DB .3 
TlMES DB 8 
CKl) DB e 
CKlJX DB 0 
DRAWFG D8 ~ 
1101)1X DB Ii 
In DB 8,8,9,9 

DB o,e,!),! 
08 e,a,6,255 
DB 0,B~e,e 

yo DB a,a,9,0 
DB 0,0,0,0 
DB 0 ,I} ,0;0 
DB e.: ,2SS,0 

SAD 08 a,! , ~,25S 
3\ 0 DB 2S5,e,I,8 
DEClt~L DB· e,O,@,d,e 
ZER02 DB 0 
HFJALS DB 0,13 ,I ,3 ,3'? 
LlYJALS DB 1;13,108,232,16 
DIR OS 25,5 
LGTH DS 256 

END $6980 
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