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THE DAM AT the head of the valley is under 

attack from an unidentified source. I f the dam 

bursts, the water will escape and flood the 

valley, killing thousands. Your mission is to 

destroy the aggressors, code-named Nibblers, 

and save the dam. 

The Nibbler appears on the right-hand side 

of the screen and moves across towards the 

dam on the left. To stop the Nibbler and 

launch your ship at the same time, you hit the 

space bar. When you are directly above the 

Nibbler, press the space bar again to drop 

your bomb. 

I f you hit the Nibbler, your score increases 

by one point and the dam has been saved for a 

little longer. But if you miss, you forfeit a 

point and the Nibblcr lives on to destroy part 

of the dam. Another Nibbler will then appear 

on the right-hand side of the screen. 

Once the dam has been totally breached, the 

water will escape and flood the valley, and you 

have failed in your mission. You are then told 

your score and time taken, and asked if you 

want to try again. Type " Y " for another game 

and " N " if you wish to stop — nothing else 

will be accepted. 

If the computer has been expanded and so 

has extra memory you could use the user-

definable graphics capability of the Vic to 

improve the game. I f so, the following routine 

should be added at the end of the program, 

and line 3 changed to: 

3 PRINT CHR$(14): GOSUB 1000 
1000 FOR I = 0 TO 1024 
1010 POKE 5120 + I, PEEK (32768 + I): NEXT I 
1020 FOR I = 0 TO 1024 : READ A 
1030 IF A = 1 THEN 1070 
1040 POKE 6144 + I, A : NEXT 
1050 DATA 56. 124, 230, 3, 3, 230, 124, 56 
1060 DATA 24, 60, 102, 231, 166, 24, 36, 68 
1070 POKE 36869, 253 : POKE 36866, PEEK 

(36866) OR 128 
1080 RETURN 

If this program is used, the Pokes and Peeki 

will have to be changed — 60 to 128 and 62 to 

129. 

The main variables used in the program are: 

B — position of ship 
C — position of bomb 
D — position of Nibbler 
O — highest score 
S — score 

The other variables are used mainly in For — 

Next loops etc. Here is a more detailed 

explanation of the program: 

3: switches to text mode. 
4 to 68: print the title page. The graphic 

symbols are obtained by pressing 
shift and each of the following: 
N I B B L E R S . 

65: note that there are eight spaces 
after the cursor symbols. 

70 to 150: print out the instructions for the 
game. 

70: the graphics symbol is shift and 
"T". 

80: the graphics symbol is shift and 
"N". 

110: the graphics symbol is shift and 
"T". 

120: the graphics symbols are shift, 
together with "S " and then "N". 

130: the graphics symbol is shift and 
" I " . 

140: the graphics symbol is shift and 
"H". 

159 to 260: construct the dam and fill the 
reservoir with water. 

261 to 262: print the score and resets the 
timer. 

270 to 280: set up the random position of the 
Nibbler. 

290 to 294: check to see if the Nibbler is hitting 
the dam or the water. 

295: turns on the sound register and 
vibrates screen from left to right. 

450: if the space bar is pressed then the 
bomb drops, else continue moving 
Nibbler. 

491 to 500: plot the falling bomb. 

505 to 512: checks to see if bomb has hit the 
Nibbler or the ground. If not, then 
continue to plot the bomb. 

552 to 554: explosion sound effect. 

565 to 568: vibrate screen up and down. 

578: restores screen to normal position. 

590 to 616: plot the water pouring out of the 
dam. 

620 to 646: print your score and the time that 
you lasted for. 

620: graphics symbol is shift and "T". 

645: graphics symbol is shift and "Y". 

650: graphics symbol is shift and "A". 
Type "Y" for another go, or "N" if 
you wish to stop. 

710: switches the computer back into 
graphics mode. 

GAMES 
VIC DA 
Can you stop the Nibblers '' " 
destroying the dam? Dave 
Shambrook's game is for the ' 
unexpanded Vic-20. 
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8 REI1 H : B 3 L E R S £sv U.-SlfriHSfiOOK 
1 REMCCNCflT 
2 P R X H T . - j r : 0 » - 3 2 
3 P R I N T C K R * < I 4 > 
4 P O K E 3 S 8 7 : > , 2 3 ? : P O K E 3 < S S 7 8 ^S 
5 F & S H - r s s o T o r r o i :POKEI I . . .24 : i ;e>r r 
6 F O R l ' . - 7 7 © 2 T 0 ? l O 4 S . t E f - 2 2 : ( O K £ H , 2 2 4 : P 0 K £ > U 2 l , 2 2 4 : M £ ; . I 
7 1 ORM-S1 o e i 8 5 SPOKF.M :» JE: :T 
8 r o p e - i T o t . 
3 POKE 3 6 8 7 5 . £ 0 0 : POKE 3t4 }76 . O 
JO P O R L - J »050U:HEXT 
15 PP11JT ' •• I iFORP- lTOSOOsNCXT 
2© PRIM1 I :rUR< ~1l02VH>;:tt .XI 

P R I N T " I " : : F O R P - I T 0 2 0 8 r N E X T 
2 7 P R l l l l " r i F O K I " - 1 1 0 2 0 8 : H E X 1 
SO P R I N T " ! • : i P O I ' X » y : - w i U © j P O I X 3 C 0 ? 3 > 0 : F 0 ^ « : T O . * < » s » l E X T 
M P R I N T " " " f j F O R * > > l T 0 2 0 0 : N E X T 
•SO r p j N T " _ " ; sf-ORP"11 T 0 2 0 0 : N E X T 
38 PR INT" . " : jrOKP~lT0200:NL>:i 
cz ppiNT' iiaaiaiai •• si ow-ho2«o:next 
c c NEXT 
6 9 P0KE3v®7:?. 2 5 : POKE 3 0 3 7 6 . 0 
70 P R I N 1 - 3 H E OBJECT OP THE 0>V:E" 
OO PR11IT"IC TO H I V THE X l B E L E R S " 
S«0 PRINT "BEFORE THEV OITSTROV- : P R i m 
100 P R I N T " T H E I X l M . " : P R I N T 
l l O P R I N T " I HE CONTROLS A R E : " s 1 N T 
120 PRINT"»Pf tCE TC' STOP ^' IBBEEK" sPRINT iPRINT"lSNO LAUNCH VOU« S H I P , 
138 PRINT "AND *PmCF FtGftlN TO" :PRIt iT :Pf"< 1NT"DR0P VOCtR BOMB.- .F VOU " 
131 P R 1 N T - H I S C W U UOSL O P O I N T . " sPRXNT 
140 P R I N T " I I I A KEV TO C O N T I I I C t -
: 5 0 OETTrt* : 1 F f t X - " " THEN 150 

l S i P0KE36e75.1C»l 
155 P R I N T " 3 " 
1 W r0RH*6lc54 1081B5:P0KF.M.224 IPOKEU • CJG72C,5:NGXI 
lSt> R E M K K M » - * » • • »CON'.:IfiUCl OKM* • • 4 
JC5 V - 1 2 : P O K E 5 € S 7 B , I S . 
170 fl-O 
ISO F0Re-r7724T0CiC4C.TCP-.22 
IBS P 0 K E 3 6 8 7 7 . 2 2 0 : F O R X - I T C - 5 : ( I E K T : P U I . E 3 « » 7 7 . 0 

POKEA-4 B«224 jPC* :C» l«0»30720 .6 
20O NEXT 0 
2 1 0 ft"H»l :1Fi=I<2THcNJ30 
2 2 0 PGPft -OTOl 
23© F0RB-7726TQ0167S .TEP22 
Z3S POKE3CS77 .« : HCtL';r 1 T Q ' j : IIGX \ itfKe.t&trr.O 
24U t > 0 K £ f t » 3 , 1 8 2 : P 0 K £ f t t 6 ' 3 O 7 2 O . 3 
2 5 0 NEXTB 
2 6 0 NEXTA 
261 P R I N T " 8 > C 0 R E " ; S 
262 Tli-"0i.100i?c<" 
2 5 3 P R I N T " f t ® I ( H m > l > J H > m ! G H " 0 
2C4 4 » - + I I I B C L L r : * » * » • » « • » • » * » • • • 
2 7 0 fl'-INT<RNO'. 1>»19>+J :D«7744 :C» " ~ x P - y 
2B0 F 0 R P - l T 0 r t : D - D » 2 2 : l t = X l 
2 ? 0 I F P E E K < 0 > O l 0 2 T t l E N R - 0 l G 0 T 0 3 B 0 
254 : F P E E K < o - i > - 2 2 4 T H E N 5 > O 

2 3 5 P a , ' ; E 3 6 S 7 S . 1 5 : P 0 H E 3 € S G - « . : : : POKE36377 . 2 5 0 i F O R H " t T 0 4 0 : N t : : T : P 0 K E 3 6 S 7 T . O : P 0 f ; e o , 3 

SPRINT 3 0 0 P O i : C 3 « i i 4 , 1 2 : 6 0 1 0 2 7 0 
s s o p o i : e o . « ; o : P o k e o o o 7 2 o . c « 

OSS I F 6 * " " "1HEN400 
C E i e * : I F B » » - "THEN430 

400 0-0-1 
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•405 P O K E ^ f t T S . 1 5 : POKE -1 - IQrFORW-1TO^OsNEXT :P0KE3637<» . 0 5 6 ? F O R M - e i 0 7 7 2 3 
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l O R Z - O S S S l O D S l t : - l 
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«:•! K C « C - 0 < 2 2 ] 0 t i » 4 0 4 S T £ P 2 2 6 1 0 I « X T 
1 9 5 i P f t c r r o c ' r i c n t J ' - o oZO P f t l H 7 C H f t * < ! 4 > } "S£»l!l»E!>MJi' IE M M HAS BEEN" i P R I N T 
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5 0 0 P O K f i C , 4 6 s'POKEC ' 3 0 7 2 0 , 0 0-40 r R i t n - t f t w o u R I'IIUL I I H - U R I H ; 
? 0 5 I F P C C K < C « 2 2 ) - o O T H E « S ^ S < I : G 0 T 0 5 5 0 6-14 U « - l H T « V l - » © . 5 > / < S O > 
5 1 0 R - 0 <545 r R J N T " t t f ^ J U U r t S r t O - U - l l s e c s - : P K « n 
t . : ^ I f- PEEK < C-»44 > »224THct JP0KE36S7C. O l POKEC . 3 2 I R - 1 : G - 0 - l «G0T033© r R I M T ' f M W ' . M O S C O R E O ' S i l ' K l M T i P R i t i l 
5 2 ® r O R P - l T O C O j t l C X T :POiCEC.32 C 4 7 i r W O T H C » K > S 
5 3 0 HEXT •5SO PP1HI "IMttJOIItfr.* 0 0 < N V H > ? " lP f tJMT"«" 
5 4 0 POKES. 32:": -070?f?0 5 5 5 PC»:E3fee77.0 
5 5 0 P 0 K E 3 6 S 7 6 . 0 i P O K e C + 2 2 . 3 2 :POI ' .OC.32 C>E10t 
" o : p R i n r " » s c o R C - o 6 7 © I I ' M - ' V lHEttf"RXMT"3" :OOtOTO 
5 5 2 po i<C3<or . " .^ iv> c o o I P D * 0 " M " 1 1 0 1 6 6 © 
5 5 3 r O P t l " ! 5T005-TITP 1 7iK> P P 1 H J - 3 " 
5 5 4 P 0 K E 3 6 8 7 8 , U 710 P R J I I T C H R I ' 1 -s2> t P 0 K G 6 S 0 . 0 
5 6 3 i r R - : T l l i t t f O K f c . i 6 S 6 ^ . 3 7 ; -20 END 
5«5-> F ORE - 1 1 0 3 « :HEXT£ : I F P - 1 T H F I IPOKEOCeCS.35 
5 6 7 F O R E " ! 1 0 3 0 : H E X I E . W 

P 0 K E 3 6 6 7 7 . 6 1 1 1 K - 1 T K E H P 0 K E 3 6 8 6 5 . 3 & • 
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THIS ASSEMBLER was developed on a Vic-20 

with 16K R A M pack. The program occupies 

slightly less than 9K but requires more than 

13K to run. I have found that the best way to 

siore the assembled code is near the top of 

memory — locations 53 to 56 on the Vic — 

Poked low because string variables grow-

downwards and can interfere. 

Although it has been written on a Vic, it can 

be entered on a Pet with no alterations at all, 

and with little alteration on most 6502 micros. 

The source code is entered as if it is a Basic 

program — that is, each line has a line number 

and the assembler sorts these into numerical 

order. The lines arc input to the machine by 

opening a file to the keyboard. This means 

that there is no " ? " prompt, and also enables 

screen editing. 

To list your whole program, type List and 

press Return. The program is then displayed 

15 lines at a time. After each section press E to 

stop listing, or any other key to continue. Do 

not press the Stop key as you will break out of 

the assembler, not the listing. 

Other direct commands are as follows: 

LISTx 

NEW 

ASSEMBLE 

ASSEMBLEM 

SAVE 
"program 
name" 

LOAD 
"program 
name" 
•SAVE 
"program 
name" x-y 
•LOAD 
"program 
name" 

DISASSx 

will display the program as 
above, but beginning 
at line x. 

clears your program, 
displays a hexadecimal 
assembly of your 
program. 

as above, but also 
loads the machine 
code into memory, 
as specified within 
the source code, 
outputs the source 
code to tape as a file 
named "program 
name".-

loads "program name 
from tape. 

saves memory from location 
x to location y and names it 
"program name", 
loads "program name" into 
memory, returning start and 
end addresses, 
disassembles from location x, 
codes as for the assembler. 
One screen is displayed at a 
time. Hit E to end or any other 
key to continue. 

?Hx returns the hexadecimal value 

of the denary number x. 
?Dx returns denary value of 

hexadecimal x. 

END exits the assembler. 

Commands are not altogether standard, and 

spaces are very important — they enable the 

main assembler routines to split each line into 

its different sections. Necessary spaces are 

marked here as [I]. Numbers can be entered in 

three different forms — as labels, denary or 

hexadecimal numbers. Labels are preceded by 

a full stop, and hexadecimal numbers by a $. 

Labels can be defined as follows: 

10DL[s3 SCREEN (1)4096 

This defines a label called Screen, and sets it 

equal to the denary number 4096. Alter-

natively: 

20 .LOOPfs] STA[s] .SCREEN 

On reaching this line, the label Loop is set 

equal to the location of the command follow-

ing — the 

Sta command. 

"Also, the label Screen would 

*on assembly by 4096. be substituted 

You are not confined to calculating your 

own location values. Up to 10 numbers or 

can follow the commands. For example: 

20 .LOOP jsj STA{£ SCREEN-f-$FF 200 

This will be calculated by the assembler to 

give 4151 denary. 

To enter a series of letters or graphics, the 

Byt command is used. This has two alter-

natives: 

10 BYT THIS IS A TEST 

The apostrophe before "This" tells the 

assembler to use ASCII codes. 

20 BYT PTHIS IS A TEST 

The P tells the assembler to use C B M screen 

codes. Branching can be done to either a label 

or a specified location. 

To specify the load location the " * = " 

command is used. For example, 

10 * = s 675 

continues assembly from 675 denary. 

50 • = s $fff 

continues assembly from fTf hexadecimal. The 

last line of the source code must be an End 

command, otherwise the program will loop 

indefinitely. 

For absolute addressing the mnemonic is 

typed, followed by a space and then the 

location — number or label. For example: 
10 LDA[s] SCREEN 

In immediate addressing, the mnemonic is 
typed, followed by a # , a space, and then the 
number or label. For example: 

10 LDX# [s 200 
For absolute indexed addressing, the index 

register to be used is placed immediately after 
the mnemonic, then a space, then the location. 
For example: 

10 LDAX[sj1000 
20 INCY s] .LOC 

With zero-page addressing, a Z follows the 
mnemonic, before any index register: 

10 LDAZfsj 100 
20 DECZX V100 

In indirect addressing, the index register 
required is placed in brackets after the mne-
monic: 

10 LDA(Y) [s] 100 
20 STA(X) (T; 150 

An indirect jump has an I in brackets: 
10 JMP(l)[s~ 2000 

For accumulator addressing, the shift and 
rotate instructions to be carried out on the 
accumulator are followed by an A: 

10 LSRA 
20 ROLA 

Here arc the main sections of the program: 
10 to 70 read mnemonic data and number 

of bytes per command. 
100 to 440 run through your program and 

supply each line with its memory 
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ASSEMBLER 
This 6502 assembler, written by Philip 
Horton, is not solely applicable to Vic 
machines. Numbers can be entered as 
denary, hex numbers, or as labels — 
and you are not confined to calculating 
your own location values. 

18 CLR:PRIMTTy mra.*<200>.ftX<255>.lA«<50:>.R<30>,DX<2O8>.C*<2e0, 
28 DIMA*<233> F0RJ=3TO254 READA*<J> NEXT 
30 FORJ-0TO255 IFA*<J>0"-THENft£ADAZ<,J> 
40 NEXT 
53 FR2NTTM 5502 ASSEMBLER" 
6 3 PRINT" 
-0 PR:NT-<C> P.J. HORTON 19S2*" 
S8 GOTOI410 REM*** iJiP'JT ROUTINE *•• 
S-3 J=3 
J99 REM*** SET'jR FOR ASSEMBLY *** 
110 J-J+l C'6 K;<J)"5 

120 .'FL£?T*CL»a>,l/-"."THeH370 
130 IFL*:J>="END"TH£r<-i53 
140 C=C+: IFCX.EN<L*0>>THEM190 
150 IrlUWa.*iJ>,C.l>0" -TKENC«a -̂C*<J>-»»i:M<L*<J.-,C,:̂  G0T014e 
160 IFCI < J > *" BYT''THENG0SU3! 358 G0T01I3 
170 IFC*CJ>»-*="THEN0OS'.iB233 OOTO110 
18© lFC*<J>»"I>l_"THEHGOS!JE2?C" GOTOl 10 
190 FCRF-0TQ255 
200 IFC*CJ)<>fiJ'.F>THEWEXT PRINT PRINT" '"SYNTAX ERROR IN"; E?'i GCi70lS«30 
210 D-I"AX<F> 
220 GOTO:13 
230 RE",*** HEM MEM LOC **:* 
240 F0ftK*lT0LEN>.L*<J>> IFMID»<L*<J>,K. 1 >0" "THENNEXT•PRINT"7SYN7SX ERROR IN". 

ER-1 G0T01933 
250 T»»R-GHTJ<L*<J>,LEN<L<'.J>>-K> 
260 C*-.J>=T" 
27© GOSUB2208 
280 WrL'.Tt.- fiB-DRETURN 
298 REM*** DEF LAFEL -** 
300 HL'it»!C«3 
310 C-C+l IFNID*<L*<J>,C, 1;0" -THEHLA*<fJL>-LAr<M.>+MII!«a*<J\C. 1 • GO7O3I0 
323 TS"RIGMTJ:<L*<J>>L£lKL*CJ>>-C> 005̂ 352233 P-:!<L>=yAL<TJ> 
320 IFHL*17HEN360 
348 FORF=lTOiiL-l IFLA*<F>-LA*<NL>THENRRINT''«LABEL REPORTED IN" EP-l GOTOlSCO 
330 xsy.r 
360 RET'JRH 
373 REH*** LAJ5E- **« 
338 NL*W-+l 
390 C«C+1 IFMI0»<L*<JSC. 1><>M HTHEHUft4"rSLJ=^r<Ku>-»iiri<*/lf:j/,C. 1 :• 6070393 
4C3 IFH_-lTHe;«30 
418 F0«=«:T0NL-1 IFLfl*<F>«tft»<t4.>TH6NPft:HT-a.A6EL REPEATED IS" ER«1 60701900 
420 NEXT 
433 P'.HL>"II 
440 C-0T0143 
450 REM*** ASSEMBLE •** 
463 RRUIT-K LOC COK' SC«3 470 H=0 
43© PR I NT' FORF» 1 TO J-'. 
493 :FC*<F>»-f -THESAD=Î <F*I • G0TG7e3 
503 iFCf<F.'=-a_-THENree 
510 IFC*<F>*»"P"THENGOSUB1093 GOT0698 
523 PRINT PRIMTDX<F>. ' i=S-! 
538 "C1Py»8T0253 IFA*<K>OC*<F/TH£NMEXT 
540 It)»K' GOSUB743 
550 PRIMTTFIB<12>;H»; 
563 IfL*=;THESOOSU13i3Se 
573 IFAX-: K> = 1THENRR1 -iT GOTO690 
583 IFLSFTf <CKF>. 1 >«"B"ftNDC«cF><: -BIT"Tv£;iG0SyS853 60TCt693 
590 I FfCi<K ) •2TH£t4GOSUB943' G0T0690 
633 REM*** 2 BYTE ETC. • 
610 FORK"l£NO_*<F>>TOlST£P-: IFMI5J ' .J<F1 • C-" "T'-ENNEXT 
623 T*-RIGHTKLKF>,LSN<L*<F»-K> 
638 G0SJJB2238 
643 T - YftL < 7f > B 1»I NT < T/256 - B2-T-I>1»256 
650 DH-22-00SVB740 PRINTTAB<:5>;H*: 
660 I?LH=17HSM60SU£H3S3 

f continued on next page) 

location, and also set up any labels 
- either defined or from a full stop 
command. 

450 to 1400 assemble your program, into 
memory if required. These lines 
include: 

740 to 840 denary to hex converter for 
numbers up to 65535 — FFFF. 

1010 to 1040 hex to denary converter. 
1290 this line converts a letter or graphic 

into CBM screen Poke codes. 
1410 to 2190 contain the input routine which 

accesses all other parts of the 
assembler. 

2200 to 2380 one subroutine used by all parts of 
the program to converr the string 
T$ to a denary number. It is 
returned as T$. 

2450 to 2660 are where the disassembler is 
accessed by the input routine. 

2660 is where the CHR$ commands 
open inverted commas and then 
delete them. This prevents, for 
example, a clear screen command 
from interfering with any printout. 

2670 to 2890 are the subroutines which output 
memory to tape and vice versa. 

2900 to 3150 hold mnemonic data and data to 
give the number of bytes required 
by each command. 

N o w here are the variables: 
A$(n) 6502 mnemonics. 
A%(n) number of bytes required by each of the 

commands. 
L$(n) each line of your program. 
C$(n) the command on each line of your 

program. 
D%(n) the location of each line of your program 

in memory. 
Each o f the last three arrays are Dimensioned 

to 200 elements, but this can be altered as 
required, by changing line 10. 
NL the number of labels so far encountered. 
LA$(n) the names of the above labels. 
P(n) the location in memory of each of the 

above labels. 

The label arrays are Dimensioned to 50 
elements, but can also be altered as required at 
l ine 10. 

N 
DN 
H$ 
LA 
C 

ER 

SC 

L$ the line that the input routine is currently 
working on. 
the number of lines in your program, 
denary number for conversions, 
hex number for conversions, 
flag used to give "Load on assembly", 
counter used to control the position in 
the line of program that the assembler is 
dealing with. 
error report flag, to give a line number 
after an error in the source code, 
the number of lines so far printed on the 
screen for List, Disass, etc. 

F inal ly , here are the error reports. 
SYNTAX A direct command has not been 
ERROR understood. 
SYNTAX There is a mistake in line x of the 
ERROR IN x source code. 
LABEL REP- The label defined in line x has 
EATED IN x already been used in the code. 
NO SUCH The label mentioned in line x has 
LABEL IN x not been defined. 
NO CODE The user has tried assembling 
ERROR with no code in the memory. 
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(continued from previous page) 

670 t?i-D! 60SUB740 PRINTTAB<13>;H* 
636 !FLM-1 T WEMSOSU?-! 350 
690 SC«3C»! 2FSC=1 1THENG0SUB720 
-00 NEXTF G0TO1380 
7ie F.EM*.** SCREEN FULL • ** 
720 GETU IFZJs-"THEN720 
730 "INT-.":-••see RETURN 
7-40 REMM* DEC-HEX *** 
75© !ll»IHT<DN/409«> 
76e D2=BN-Nl*4096 fi2»IMT<B2/23e> 
776 B2»D2-N2*256N3«INT<D2/!6> 
730 D2«D2-N3*15 N4*D2 
730 HS«CHP:T<Nl*-48-<NJ>9>+7> 
306 ftfsHJ*CHR*<fl2*4S-<X2>9 •*?> 
sie H**Hf+cw.N3+43-<MX>9>f7> 
320 
33d IFLEFTlXW. l>""0"ANDL£N<Kr>: 2THEMHf̂ R!GH.Tr Hf.LEN' HT-l • S0T0330 
340 RETURN 
3S0 PcM*:** BRANCH 
366 FOBK»LEN<L*< F > > TOISTEP-•. IFMIS»-:L*<F-.K,J>O- -TVEWSXT 
376 T*«RIGHT«L*<F>,L£M<L*\F >-k> 
380 GO5UB2200 
390 WI-V«.<T*> T»K-:<F> i?r»i>TTH6N®M-SN-7-2-'eoTceie 
300 »l»5S5r*<T-DN*-!> 
916 G0SU3740' pRXM7TAB<15> Hf 
.-20 I FLA=1THENGOSUB1 350 
•930 RETURN 
940 REM*** 1 BYTE JMP EtC. *** 
950 F0RK»LEN< L* < f >> TOlSTER-'.' !CM!W-.L*<F> .K.J > 1 "THEMMEXT 
960 T*»RiGKT*a*vF.-;L£M<Lt<F>>-K> 
370 GO5UB2200 
330 - «&«JB740 
330 £FLA»iTHEMG0SUB13S6 
•000 RETURN 
iOie REM*** HEX-BEG *** 
•020 DN-O FORH-lTOLEti'.-r • 
1038 DN«IIM+<A$C<M!D*<K»,H ! • >-43*fRSC<MIDivH£ • H 1 • >>57 .••?.>.*•, 16 T- '.EM -1 

TH 
1040 RETURN 
1050 REM*** BYT *+.• 
1060 F0RK=LEN''_S<,J>>701S7ER-1 I-1ID* L f J>.!>' 1'C W l f t C . r ' . J - , ' I « 

NEXTOOTO1030 
'.070 D"D*LEN-;L*-:,I»-K C*<J>-,,£~-RETURN 
: 030 PRINT PRINT" /SVNT'Y'. ERROR I':- : ER-1 3OTO190O 
1690 REM*** ASSEMBLE BYT **• 
S i» FQRj«LEN<L»<F»T0JSTEP-5 IfMJIW-L*<F-. M • »•• -T-MNM 
1110 IFMID*<V*<F>/.J<S 
1120 !'£:.T OOTOS260 
1130 BJ=R10«TJLf <F>.!.EN-'!. t ' c • W 
1:4? FCRJ-1T0LEN<BJ>•?R1: .7 
1150 PRlNTDJ^FW-l; BN«ASC-:MIDr:Bf. 3 1>> OOSUB740 R« IS7T-3< I.- •. -U 
! 150 IFTP-lT^NPRIMTtl.H* 
1I7C JFLft»JT«;tC-OSUF13t0 
'.'.30 St-SC+l IFSC• 11THENGOSVB720 
!!90 NEXT • RET'JPN 
1200 PEM*** NUMBER 
1216 T*»RIGHTf<L#<P% .L£N1L*/C•>-,'• 
1220 C-O$US2200 
'.230 T»> 003V-S740 P* 1"TTM£-. U 
•2»6 IFLA=lTHENGOiSUSl3S0 

FEM*** Ft>'£ ALPHA *** 
'266 B*=R IGHTJLi< F ••. LEN <1.f •'c > ̂  - -T > 
1270 FOftJ-ltatE».KS»>.-RftIs«r 
JUS J K V ^ ^ i S i ' U T S ^ • t ^ . i s - . ' ^ -1 
•300 OOSUB746 R.RINTTA£< Z2> - H* 
13!0 IFTP-nHEklPRIMT»l,HX 
1 320 IFLri-1THEHWSW1350 
1330 <C«SC*1 IFSC«:iTHEHOOSUB720 
I340 NEXT RETURN 
i S ^ ^ ^ I S T ^ V ^ C TOO LAP* : • ooroi*» 
1370 fOKEAD,!>M-*D-W+S WJPN 
1386 REK*>+ END 
14f-0 GO3UB720 GOTO J 300 
'-sie REM*** iNRirr *•* 
1420 REM 
1436 0FE»2•0 
' -«40 PRIMT"REAI>V." 
!2S S » : t c « — 
1470 SFIEFTKL* 4>«"L13T"T^ES1360 
1430 lcL*=-END-THe^INT-T ^D 
• 49C lFLEFTf(L» 6 

"THENI$00 

•S-TiiS-l) 

•:«XT N-0-5OTO1446 

f«TM-»SV»»T«X ERROR" 30TO 1450 
1570 IR.EtK3TRf•.VftL<i.»>V>-l-LEH'L*>™EH1SS0 

!FN»JTHE?a.*<:'-«LJ C-OTO'.4tO 
'.•.30 FORJ'lTON-i IFV«...Lf<J»0»nvSsNE..i '500 IFV«.<L*-:J»-N1™EML*<J M=M-1 GOT0I43O 
16i0 FORK-HTOJSTE?-'. 
1620 Lt<K>"L« K-l • f'EXT 
1630 L*<J>«L* 
1540 G0T01450 
1650 REM**+ SPLAT 
1660 FORK*!TON- IFVftL<L*<K>)OV«.<l.*>THENNEXT 00TO14S0 
J67e FORL=KTON L*<L>«L*<L+1>"NEXT N»N-1 
1650 IFH<0THE»J-0 
16SO GOTO1450 
1700 REM*** LOAD 
175® CR£Si,i .0.RI0HT*<L#.LSN-.LJv-4> 
1720 INPUTN1.N FOR.'"!TOM 
1730 Ih<P'jTB: <-t'J-> SEXT 
1740 CLOSE!' PRINT 'RR:'fS*T",RSABV. " OOTO1450 
1750 REM»»» SAVE 
17̂ 0 0PEH1. l.l.RIOHTf<Lf .LEN-:L»;-4:. 
1770 PRIHTIH.M ?OF.J»:TON 
17S0 PR!NT«I,L«-:J> NE-:T 
1730 CLC'SEl PRIMT-REMDV.- 50T01450 
•300 P€X-**« EMTERE5 ••»+ 
1310 L4»0 
1320 IFftlGHTi'.LS 1 T-E;!L^T1 • 330 :=»:»OTH£r-s'P!fiTM>J-0 COSE E-̂ P'.-P i0T01448 
isi0 print perrr- i WJP̂ IVO. .. • 
1356 PORJ-JTOM 
•^50 ' J C - V P L - • ?fi:=LE--JCSTRJ NC>>-! 
!376 RIC-KT* ;LJ< 7 . L E J i ' L l ' . . 
•33£ IFLEFT< _J " J 5i5T0!3S0 
1350 '-OTO?J 
1300 ?="•** SSIVM& ÎT *•• 

Rc'lt:T10*J 
13iCf !cE.>ir->tt!=2-*0 PRtv-Tl0A« 
1910 cOPJi:T'>i '.1 J.-iTRf - ; i • . •• 

t-?40 L* J.-»S;v-HTS-:'_.*• ' _ l ; • t . .:c .;T 
.'e'.T'1-, ' - r .« = • ' "- >:r »C' 

1?60 pRI?fT"K" 
i?7-; OOTO1440 
1330 RET>** L13T 

1390 SC-0 
2060 IFL^f-LIST-THENSL"! OOTO204O 
20!6 SLfVAS.'RIGHT*.Lt.LEN<L* —1 ' ' 
2026 F0f?J*lTON IFSL^•^:!L•.L^•.J:• 'TH£M.v=:-rr «0TC-:-»«0 
2030 3L-J 
2040 FORĴ SLTON PRlHTLfJ: 
2050 S0*SC*1 IFSC-15THEN207& 
2060 HEXT OOTO!4-iO 
2070 GETIi IFZi*""THEtl2070 
2080 1F2*'-E-T-£MPPI>(T GOTO 14-10 
2690 SCs-O OCTQ2060 
2100 REI'*** CiOWVERSlOHS 
2110 IFLEN<L*X3THE."iRR!MT"^3YMTAX SSRO?:-' GJTj l i iO 
2120 IFMIIW.<L»,2,1 ="D"THE!<2170 
2 ! i 0 IFM:5*<L*.2. S>OmK"1 HE*-'PRIf;T*K?3VNT~C'. ESROR" O3TO1440 
2140 jN«VftL<SIGHT*<Lf -L£N<L* >) 
2150 GOSUE740 PRINT'JeWEX-- HI 
2160 GOTO!440 
2170 H»*RIGHTI\Lf LEN'.'Lf>-2> 
>130 GO-SUE 16!6 PRIST- CEC -- DM 
2190 GOTO1440 
220O PE!'>** NUMBER TI •** 
2210 MN=0 
2220 F0PL-2T0L=;t- T! 
2220 A*«NI3*-;ri.L-I • 1?AJ«- • "ORfil- " - - OrAJ— *"0FA* T-E'C-UO 
2240 NEXTL SNSNN+I T*<NN>»T1 
2256 FI-0 fORfRJ=; TOTJM 
2260 lFKJ=:rHt>12230 
2270 S*<M'J>»LEcTf •'. TKfW> ! -• TIS'J>»R!GN?< -ITf ttiyj . LEN<T*<'>U f , - ! • 
2230 I«?LEFT*tT*<NU.-.l s-f'THENHfsRIGHTi :TJ .LE.l'-LT4> '-J • - ! • V'SJE-lClj TX<S'j -

STR«BN> 
2290 IFLEFT*<T«HU>.1>*". -THES2400 
2300 NEXTNU 
2310 FOW«ilTO»l IF«U-lTHE.SF!='f*AL<TJCl •> GOTCC360 
2320 IFSt<NU^=-+"THEHFI-FI-*V«L<Tf • 
2330 IFS»<HU>---"THEJ1FI»F I -VALT*<W> > 
2340 I FSi <NO)V- » "THElff ! «F I+VAL < T»<W» 
2350 IFSt<NU>a-/HTHE>lF£«FI.^/flL<T*':W) > 
2360 NEXTNU 
2370 T*«3TR*<FI> 
2380 RETURN 
2396 REM*** LftBfl 
2400 A*»RIGMT»<T»<NU> ,LEN<TKNU> >-1 > 
-4'0 FOPTE'-lTOJ-L ICLA*<TE>"fltTHEJIT*<NU>«STRf<P\TE>> COTO23O0 
2426 NEXTTE PRINT PR!NT"NO SUCH LABEL IN"; E2*l GOTO19̂ 0 
2430 REM+-* NEH NO 
>j4o MN«>t!»t: TX<NN>«LEFT*<T*;L-I> T*-RIGHT*•:TJ.LEH<T* -•_••!> C-OTO2220 
24^0 REM*** D;SSft33 • * * 
2460 SC-
"•470 i c j>=6TMS.SPR£NT->SYHTftX ERROR" GOTO!-40 
243© TJ«RIG8T«L*,LDI-:L*>-6> G03UB2200 H2»VAL<?»>- 'RINT'TJ" 
24«0 3<"«sc+! IF3Cr ! ITHEMG0SUB726' IF2»«"E"THEN144e 
2506 !F:>2>s65535THEH63?39 
2510 ?RI?;TII2. V.-PEES > B2> IEA»-:A.---TNEN2560 
2520 PSIKTTAB<7>ft!• A'-. 
2536 •«iTHE^PIHT 50T02S30 
2548 IFLEFT*<ft«<A>, l)-"B"AKDA*(ft>O"BRK"THEN2610 
2550 IFAX<A?®2THENDN=PEEK<I)2*! > :D2=I>2*2 
2568 IFAX<A>=3THENPH"»PEEK<II2+1 >*<PEEK<D2*2/*2S6> ' D2»D2*3 
2570 FRINTTAB<13>;DN 
2580 FRINT GOTO2490 
2590 D2-D2*l 
260O PRINT-GOTO2490 
2610 REM*** BRP?<CH **-* 
2620 IFPEEK<D2+!»127TH£M2640 
2630 »ND2*PEE>:(D2*1>*2 D2-D2+2 G0TO2576 
2640 REM*** BACK 
2656 DN=>D2-<255-<PEEK<B2*! >• 1 >> ' D2«D2*2 G0T02576 
2660 PRINTTAB<7); "BYT";TAB<14>;CHRj(34>;CHRf<20>;CHR*<S>:GOTO2590 
2670 REM*** MEM-TARE »•• 
2630 FOR^«6TOLEN<L»> lFM:D*<Lt.J, 1 >OCHRl <S4>7HE>o<EXT PR I NT-'SYNTAX ERROR" GOTO 

1440 
2690 NS=J*1 
2700 FORJ"NS*1TOLEN<LJ>'IFMI®*<L*.J-I><>CHR*<34>TKEN:IEXT PRINT"7SVNTAX ERROR" G 

0T01440 
2710 NE«J-1 
2720 F*-MID*<L*.N$.NE-HS*1> 
2736 F0R,'»NS*2T0LEM-:L*> • :FMIII*-:L*. J 1>0"-"THSJNE!<:T PRINT"--3VNTM>: ERROR" GOTO 14 

40 
2740 T*»MID*<L* ME*2 J-UE-2-• GOSUS22O0 D2«-VSL<T*> 
2750 Tf»RIC'HT*<LJ LEf'--L»-.'> GO6UB22O0 £E*VnL'7t~' 
2760 OPEN!-! L.FF 
2770 PRIMTttl /D2 PRINTtl. DE F0R.'-D2T0I€ 
2730 H!.*>PE£K',J> PRINT»l.N!Ji NEXT CL03E1 GOTO 1440 
27?0 SE;:*** TAPE-MEM *•* 
2300 F0RJ=6T0LEM-:LJ • IFMIIf .Ll.-J - l :>CHR*<34 .THENMEXT PPINT"?SWTA.V ERROP ~ GOTO 
1440 
2810 NS«Jtl 
2320 FORJ«NS+!TOLSN'.L* • IEM!D*<LF J 1 -0-:HFT»<34)THE»«€XT PSIFT-W^AX ESFTCFT- 6 

OTOI440 
2330 NE«J-I 
2540 e fVHZ t l L t MS. HE-N3+I > 
2350 OPENM O f f 
23C0 !?¥"JT»:.1*2 11;P'JT»1,SE 
2376 F:R;«S2T0IIE i ' i ? ' U T « p o . - s . ' . * i r : ••£••:? CLOSEI 
2330 RR.!,NT"JFSTFTRT ADDRESS" I<2 
2390 PRINT"'/END ADDRESS*. DE G0TC-1440 

2905 REM*** .">I£«ONLC *•»* 
2910 I'ATIISRK ORFT-'X-. . -CRA2.A5L2. OR«»-fiSLft . .-.PA.A-L . ER'. 

2938 MTAADC-ROR"SVS-ADC<V// • • ADCZX.RORZX- -SEI.̂ DCY, • • »ADCX 
2990 DATftROR!'- 3TA<>: .. STY2,STA2• STX2 .TXA.-STY.STA 
3000 DATASTX., 3CC • STA'.Yv STY2X.STA2X.STX2Y, TVA .STAY. T -S . 
3010 DATALDAO'.".'.LDXP• .L5VZ L5ftZ.LK:Z -Thv 
3020 r*TMLB** . TAJ' -LDY - LSfi LDX. . SCS 
3030 DATftLBA<Y>, . LSY2>'-LDA3>:• LDX2Y, • CLV LDAY.TSX. - -DYX LW• LSC Y.. .RYU 
3640 DATACMRCX' • GPY2/CMP2 DFC2..IMY CKRî DEX̂  CRY,C'<P• KC • S".*« 
»50 DATACtiP<Y>. . -CMR2X.I)6C2:<. .CLD.CMPY. . . .CMPNMIECX, .CRX« 
3060 EATASBC<X>. . ,C :̂2-S3C=, i::C2- .I'JX-SBCH NĈ - -CPX.SSC I"C >SZ0 
3070 SATftSBC ,-Y>.... 3BC2X. UKZy. • SED.SBCY-.. -SBCX 1NO: 
3080 RES*** BVTE3 DATA *•* 
3090 DATA1,2-2-2 1.2.1 3.3.2,2.2 2 1.3.3 3 3 2 2-2 2 
5106 DATA!<2 1 3 3.3-2.2 2 2.1.3,1.3 1 2,2.2 I.2 1 3 33 
3110 DATA2>2.2.2 1-3 3 3 1-2.2.2 1,2.1.2.3,3.2,2.2 2-1-3 
3120 DATA3,3-2-2 2 2,1,1,3-3-3,2.2.2 2-2,1,3.1-3 2-2-2 
3!30 WTA2,2-2 1 2 1-3,3.3-2 2,2.2,2 1.3.1-3 3 3.2 2 2-2-2 
3140 DATftJ,2.1,3-3.3.2-2 2,2.1.3.3-3.2,2,2 2 2-1 2-1 3.3,3.2.2.2 2 
3150 DATA1,3.3,3 

READY. 
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