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CBM-64 Lander 
VIc Milllpods 
Japanese 
MSX Invasion 
Graphics extensions 
for BBC, Dragon 
and Spectrum 
Oric Krazy Ape 
ZX Pac '81 Man 

Canada 
Denmark 
Germany 
Greece 
Holland 
Ituly 
Spain 
Slnyuporo 
Switzerland 
U.S.A. 

C$ 3 .45 
DKr 30 .00 
Dm 7.50 
Dra 210 .00 
DFL 7.00 
I 3600 
Pts 300 .00 
M$ 5.00 
SFr 6 .40 
$3.95 (D72163) 



Mit.lJl 'ODS RUNS on unexpanded Vic-20 with 
joystick, but you wi l l need at least 3K. 
expansion to enter the program. I f you have a 
Vic-20 with greater expansion, then use these 
Pokes to reconfigure ir to 3K for entering the 
program: 
POKE 641,0:POKE 642,4:POKE 643,0; 
POKE 644,30:POKE 648,30:SYS 64824 
To make your Vic-20 think it is unexpanded 
for the purpose of running Mil l ipods, tvpc: 
POKE 641,0:POKE 642,16:POKE 643,0:* 
POKE 644,30:POKE 648.30:SYS 64824 

The object code occupies nearly all 
available memory on the uncxpanded 
machine. The game itself loads in two parts — 
1. listing 1; 2. object code. 

Listing 1 prints up a title, sets up the zero 
page for use and the kernal for loading the 
object code file. 

First key in listing I , check it carefully and 

then save it. Now you must enter the object 
code. This wil l require a lot of time and 
patience. Type in listing 2, this is the loader 

Level table. 
Number Time to 

of Arrive — 
Level Millipods Spider 

46 
32 
78 
46 
32 
19 
78 
46 

Length of 
Mill ipods 

1 2 3 

There are 15 levels in all. 

program. Save it on a different cassette from 
listing 1, then run it. You wi l l be confronted 
with a menu: 

1. Enter Code. 
2. Check Code. 
3. Save Code. 
4. Load Code. 

Pressing 1, you wi l l be asked for a start 
address, in dccimal, of the locations you wish 
to enter into. To finish and return to the 
menu. Type an asterisk. 

Pressing 2, you must also give the start 
address and this wil l allow you to view each 
location on a separate line. 

Once you have finished keying in 
everything you can save Mil l ipods on a blank 
cassette. To do this Load Listing 1, insert a 
blank tape, Tvpe: 

SAVE "MILLIPODS" 
(continued on page 83) 

Listing 1. 
1 0 P O K E 3 7 1 5 0 * 1 2 7 

2 0 P O K E 3 7 1 5 1 ? 1 2 7 

3 0 P D K E 3 6 3 7 9 ? 3 

4 0 P R I N T : P R I N T : P R I N T : P R I N T " M I L L I P D D S " : P R I N T : P R I N T " B Y D . W f i K E L I N & " 

5 0 P R I N T : P R I N T : P R I N T " S . C D C K E R R M " 

6 0 P R I N T : P R I N T : P R I N T : P R I N T : P R I N T " I S N O W L D R B I N G " 

7 0 P R I N T : P R I N T " P L E R S E W R I T " : P R I N T : P R I N T : P R I N T : P R I N T : P R I N T : P R I N T 

S O F D R X = 0 T D 2 4 : R E R D Y : P D K E 2 5 6 + X * Y : N E X T 

3 5 S Y S 2 5 6 

9 0 D R T R 1 6 2 ? 1 ? 1 6 0 ? 2 5 5 > 3 2 ? 1 3 6 ? 2 5 5 ? 1 6 9 ? 0 ? 3 2 ? 1 8 9 ? 2 5 5 ? 1 6 2 * 2 5 5 

1 0 0 D R T R 1 6 0 ? 2 5 5 ? 3 2 ? 2 1 3 ? 2 5 5 ? 7 6 ? 1 0 ? 2 5 ? 0 ? 0 ? 0 ? 0 

R E R D Y . 
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Change back 10 the final cassette and tvpc 
SAVE"",1,1 

You should now have a copy. 
Control is by joystick only. The first level is 

relatively easy and it is a good idea to clear 
some of the mushroom patch first. Shooting a 
mushroom scores 1 point and clearing a 

mushroom scores 10 points. Once the spider 
arrives, kill it quickly. It is extremely good at 
kil l ing you and scores 600 points. 

I f you are unable to enter Mil l ipods but 
would like a copy, then please send £3.50 to: 
Mi l l ipods Offer, 62 Tamworth Road, 
Amington, Tamworth, Staffs B77 3BU. 

(continued from page 81) 

Remove cassette but do not rewind then 
tvpc: 

NEW 
Followed by 

LOAD "",1,1 

Listing 2. 

5 L $ = " 0 1 2 3 4 5 6 7 8 9 A B C D E F " 

10 D P E N 2 , 0 

15 P R I N T " NENU" 

17 PRINT 

2 0 P R I N T " 1 . . . ENTER D A T A " : P R I M T 

30 P R I N T " 2 . . . CHECK D A T A " : P R I N T 

4 0 P R I N T " 3 . . . SAVE DATA" :P R INT 

50 P R I N T " 4 . . . LOAD DATA" :PR INT 

60 I N P U T 0 2 , R $ SPRINT 

70 I F V f l L <RS> = 0THEN60 

3 0 A=VAL<A$> 

9 0 IFR<1C3RR>4THEH60 

100 D N R G D T 0 5 0 0 » 1 0 0 0 * 1 5 0 0 * 2 0 0 0 

2 0 0 BS=LEFTS <R$»1) 

2 1 0 IFVf lLCBS) =0THENA=ASCCBS)-55 

2 2 0 A=VAL<B$> 

2 3 0 C=fl-*1 

2 4 0 B$=RIGHT$< f l $>1 ) 

2 5 0 IFV f tL <B$>=0THENfl=RSC < B $ > - 5 5 : G D T D 2 7 0 

2 6 0 D=VRL <B$> 

2 7 0 fl=C+D'RETURN 

3 0 0 fl=IMTCPEEK <SS>/16> + 1 : B = <PEEK <SS> RND15> + 1 

3 1 0 fl$=MID$ <L$> A*1> +MIDS <LS > B > 1) 

3 2 0 RETURN 

4 0 0 G E T A S : I F A $ = " " T H E N 4 0 0 

4 1 0 I F R S = " • " T H E N 1 5 

4 2 0 SC=0:RETURN 

5 0 0 P R I N T : P R I N T : P R I N T : P R I N T " I N P U T START" 

4 3 2 0 5 0 14 R9 01 
4 3 3 0 EE OB 9 0 EE 

4 1 0 0 R 9 00 8D 13 9 1 R9 7 F 3D 2 2 91 4 3 4 0 fi9 FF 8D 05 
4 1 10 RC 11 9 1 9 6 2 0 FO 5E 9 8 2 9 4 3 5 0 8D 01 9 0 R9 
4 1 2 0 1 0 DO 0 3 CE #C 02 RD 2 0 9 1 2 9 4 3 6 0 8D 03 9 0 R9 
4 1 3 0 8 0 DO 0 3 EE BC 0 2 9 8 2 9 04 DO 4 3 7 0 8D OF 9 0 2 0 
4 1 4 0 0 9 RD BC 02 3 8 E 9 14 8D BC 02 4 3 8 0 I E 8D 5 F 11 
4 t s e 9 8 2 9 0 8 DO 0 9 RB BC 02 18 6 9 4 3 9 0 0 0 00 0 0 00 
4 1 6 0 14 8D BC 02 RD BC 0 2 10 0 3 18 4 4 0 0 R 9 0 2 R2 00 
4 1 7 0 6 9 14 3 0 FB C 9 5 0 9 0 03 3 8 E 9 4 4 1 0 E 8 E0 0 0 DO 
4 1 8 0 14 8D BC 02 RR RC BD 02 BD R4 4 4 2 0 18 7D BC IB 
4 1 9 0 I F C9 07 9 0 03 4C 6 4 19 R9 02 4 4 3 0 EE 6 4 1 1 RD 
4 2 0 0 9 9 R4 I F R9 0 0 9 9 R4 9 7 4C CE 4 4 4 0 6 0 E8 R8 R9 
4 2 1 0 13 6 0 RD C2 0 2 F 0 01 6 0 RD BC 4 4 5 0 9 9 00 9 6 4C 
4 2 2 0 0 2 18 6 9 7C 8 D C I 0 2 R8 R9 01 4 4 6 0 I B 9D FF I D 
4 2 3 0 8 D C2 02 R9 01 9 9 14 I F R9 01 4 4 7 0 DO F 2 6 0 R2 
4 2 4 0 9 9 14 9 7 R 9 14 S5 5 7 3 5 5 9 R9 4 4 8 0 BF 02 8 D 0E 
4 2 5 0 I F 8 5 5 8 T19 9 7 8 5 5f l R9 BE 4C 4 4 9 0 08 I E 3 8 E9 
4 2 6 0 C6 11 6 0 RD C2 0 2 DO 01 6 0 RC 4 5 0 0 0 9 I E CR E0 
4 2 7 0 C I 02 R9 no 9 1 5 9 R 9 02 9 1 5 7 4 5 1 0 4C 8 5 1 1 00 
4 2 8 0 9 8 3 8 E 9 14 C9 EC 9 0 15 R8 R5 4 5 2 0 5 0 CD BB 02 
4 2 9 0 5 8 C9 I F F 0 0 9 R9 0 0 8 D C2 02 4 5 3 0 BB 02 18 4C 
4 3 0 0 8 D 0B 9 0 6 0 C6 5 8 C6 5R 9 8 8D 4 5 4 0 0 0 00 0 0 00 
4 3 1 0 C I 02 R8 B1 5 7 C9 0 2 F 0 03 4C 4 5 5 0 8 D OB 9 0 RC 

5 1 0 I N P U T - 2 » S S : P R I N T 

5 2 0 P R I N T S S ? : I N P U T « 2 > R S : P R I N T : I F A S » " * " T H E N 1 5 

5 3 0 GOSUB200 

540 POKESS* A :SS=SS+1 

550 IFSS=7679THEN1 5 

560 GDTD520 

1000 P R I N T " I N P U T START" 

1010 INPUT32* SSs PRINT 

1020 SC=0 

1030 PRINTSS5 

104 0 GDSUB 3 0 0 

1050 P R I N T R f 

1060 S S = S S + l : S C = S C + l : I F S C > = 2 0 T H E N G D S U B 4 0 0 

1070 IFSS=?679THEN15 

1080 GDTD1030 

1500 POKE780»1 :PQKE781» 1 : P D K E 7 8 2 » 2 5 5 : S Y S 6 5 4 6 6 

1510 PDKE780> 0 : S Y S 6 5 4 6 9 

1520 P.DKE78 0 , 0 : PDKE781» 2 5 5 : POKE782* 29 s PDKE0» 4 

: P D K E 1 , 1 6 : S Y S 6 5 4 9 6 

1530 GDT015 

2 0 0 0 P R I N T : P R I N T " L O R D I N G " 

201 0 PCJKE780, 1 :PDKE781 f 1 : P 0 K E 7 8 2 * 3 : S Y S 6 3 4 6 6 

2 0 2 0 PDKE78 0* 0 : S Y S 6 5 4 6 9 

2 0 3 0 P 0 K E 7 8 2 * 1 6 : P 0 K E 7 8 1 » 0 : P D K E 7 8 0 * O fSYS65493 

2 0 4 0 GDTD15 

9 1 5 7 R9 01 9 1 5 9 4 5 6 0 0 0 00 0 0 00 00 00 0 0 0 0 00 00 
0B 9 0 EE OB 9 0 6 0 4 5 7 0 RD R8 0 2 C9 OC 9 0 05 R9 OC 8D 
9 0 8D OE 9 0 R9 2 2 4 5 8 0 R8 02 4C 7 2 13 00 0 0 0 0 0 0 00 
9 4 8D 02 9 0 R9 B2 4 5 9 0 0 0 00 RD R8 02 DO 0 3 4C I E 1 9 
OF 8D 00 9 0 R9 0 8 4 6 0 0 RD RD 02 18 6 9 03 R8 B9 7 0 17 
3 0 11 2 0 6 8 11 R9 4 6 1 0 8 5 5D B9 71 17 8 5 5 E R9 I F RO 
R9 9 6 8D 6 4 11 6 0 4 6 2 0 0 0 9 1 5D 6 0 3 7 00 0 0 C9 0 0 FO 
0 0 00 0 0 0 0 0 0 00 4 6 3 0 0 3 4C 6R 13 4C 6 4 1 9 00 0 0 00 
9D 00 I E 9D 0 0 I F 4 6 4 0 RC RD 02 B9 7 0 17 18 7 9 7 0 17 
F 5 R2 0 0 RO 0 0 9 8 4 6 5 0 3 8 E9 0 0 RR 18 6D RD 02 R8 B9 
9 0 OF R8 EE 5 F 11 4 6 6 0 7 2 17 9 9 74 17 8 8 CR DO F 6 6 0 
5F 11 C9 I F FO 01 4 6 7 0 00 00 0 0 00 0 0 00 0 0 00 00 0 0 
06 9 9 00 I E R 9 09 4 6 8 0 R 9 I E 8 5 5E RC RD 0 2 B9 7 2 17 
4 3 11 R2 14 BD EB 4 6 9 0 C 9 B4 BO 5 1 18 2R 8 5 5D 9 0 02 
R9 01 9D FF 9 5 CR 4 7 0 0 E6 5E B 9 71 1 7 18 7 9 8 3 1 7 C9 
05 RD OE I E 1 8 6D 4 7 1 0 14 BO 3 9 8D RF 02 R5 5D 18 6D 
I E C9 16 9 0 EF FE 4 7 2 0 RF 02 9 0 02 E6 5E 8 5 5D R2 0 0 
OR C9 16 BO F 6 9D 4 7 3 0 R l 5D C9 02 DO 2B R9 I E 8 1 5D 
FF FO DD BD 0 9 I E 4 7 4 0 RD RF 0 2 9 9 7 1 17 R5 5D 9 9 7 3 
00 RD BC 02 18 6 9 4 7 5 0 17 R5 5E 9 9 74 17 18 6 9 7 8 85 
BO 03 4C 5 2 1 7 RD 4 7 6 0 5 E R9 05 8 1 5D 6 0 00 00 00 00 
7 2 18 00 0 0 0 0 0 0 4 7 7 0 4C E8 1 2 00 0 0 4C 2 4 13 0 0 C9 
00 00 0 0 00 0 0 0 0 4 7 8 0 0 0 DO F 3 4C 64 19 0 0 00 00 00 
1 1 9 1 4C 16 10 0 0 (listing continued on page 84) 
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(listing continued from page 83) 
4 7 9 0 00 00 00 00 0 0 0 0 0 0 00 00 00 
4 8 0 0 RE RD 02 BD 7 0 17 3 8 7D 7 0 17 
4 8 1 0 18 6D RD 02 R8 B9 7 0 17 8 5 5D 
4 8 2 0 B9 71 17 8 5 5E R9 02 AO 00 91 
4 8 3 0 5D 6 0 00 00 0 0 0 0 0 0 0 0 0 0 00 
4 8 4 0 9 8 RR B9 7 2 17 18 6 9 OR 9 9 7 2 
4 8 5 0 1 7 B9 8 3 17 4 9 FE 9 9 8 3 17 B9 
4 8 6 0 7 3 17 18 6 9 14 9 9 7 3 1 7 8 5 5D 
4 8 7 0 9 0 03 FE 74 17 B9 7 4 17 8 5 5E 
4 8 8 0 fl2 00 R9 I E 8 1 5D E6 5E 18 6 9 
4 8 9 0 7 8 8 5 5 E R9 05 8 1 5D 6 0 00 00 
4 9 0 0 B9 71 17 18 7 9 8 3 1 7 8D RF 02 
4 9 1 0 C9 14 BO 3 8 8 5 5D R9 I F 8 5 5E 
4 9 ? 0 B9 7 2 17 18 2R 18 6 5 5D 8 5 5D 
4 9 3 0 R2 00 R1 5D C 9 0 2 DO I D R9 I E 
4 9 4 0 8 1 5D R 9 9 7 8 5 5E R9 05 8 1 5D 
4 9 5 0 flD RF 02 9 9 7 1 17 R9 I F 9 9 74 
4 9 6 0 17 R5 5D 9 9 7 3 17 6 0 4C 13 12 
4 9 7 0 B9 8 3 17 4 9 FE 9 9 8 3 17 B9 7 2 
4 9 8 0 17 18 7 9 8 2 17 9 9 7 2 17 C9 B3 
4 9 9 0 9 0 2 6 C9 F 9 BO 2 2 18 2R 18 7 9 
5 0 0 0 7 1 17 8 5 5D 9 9 7 3 17 R9 I F 8 5 
5 0 1 0 5 E 9 9 74 17 R9 I E R2 00 8 1 5D 
5 0 8 0 R9 9 7 8 5 5E R9 05 8 1 5D 6 0 00 
5 0 3 0 B9 8 2 17 C9 OR FO 04 R9 OR DO 
5 0 4 0 0 2 R9 F6 9 9 8 2 17 B9 7 2 17 18 
5 0 5 0 7 9 8 2 17 9 9 7 2 1 7 B9 7 0 17 C9 
5 0 6 0 01 FO 4 6 4C 7 2 1 3 14 0 0 00 00 
5 0 7 0 8 E BD 02 R9 00 9D R4 I F R9 06 
5 0 8 0 9D R4 9 7 6 0 0 0 0 0 00 0 0 00 00 
5 0 9 0 fl9 00 8D R9 0 2 8 D RD 02 2 0 FO 
51 0 0 11 2 0 CO 12 2 0 2 0 12 2 0 4 8 12 
5 1 1 0 EE R9 0 2 RD R9 02 CD R8 02 FO 
5 1 2 0 DA RD RD 02 18 6 9 14 8D RD 02 
5 1 3 0 4C ER 13 RC R8 02 R 9 00 18 6 9 
5 1 4 0 14 R8 nn FR R8 EE RS 02 R9 I F 
5 1 5 0 9 9 74 17 9 9 7 6 1 7 R 9 6 8 9 9 7 3 
5 1 6 0 17 9 9 75 17 R9 01 9 9 8 3 17 R9 
5 1 7 0 OH 9 9 8 2 17 AS B4 9 9 7 2 17 R9 
5 1 8 0 0 0 9 9 7 1 17 R9 01 9 9 7 0 17 RC 
5 1 9 0 RD 02 4C DR 11 00 on 0 0 00 no 
5 2 0 0 C.9 07 9 0 24 C9 I E DO 0 3 4C 54 
5 2 1 0 15 C9 I F DO 0 3 4C 4 4 16 4C BO 
5 2 2 0 18 00 0 0 00 0 0 R9 RO 8D OD 9 0 
5 2 3 0 R9 00 8D C2 0 2 8D OB 9 0 6 0 00 
5 2 4 0 4 8 C9 0 3 DO 04 R9 OR DO 0 2 R9 
5 2 5 0 01 8D BF 02 2 0 7 9 11 6 8 3 8 E 9 
5 2 6 0 01 91 5 7 R9 0 0 8D C2 02 4C 6 9 
5 2 7 0 14 00 00 00 0 0 0 0 0 0 0 0 00 00 
5 2 8 0 R 9 00 81) B8 0 2 8D B9 0 2 8D 1)4 
5 2 9 0 0 2 9 8 18 6 9 14 9 0 0 2 E6 5 8 8 5 
5 3 0 0 5 7 RO 00 R2 0 0 R5 5 7 D9 7 3 17 
5 3 1 0 FO 17 C8 C8 E8 EO 07 FO 03 4C 
5 3 2 0 B9 14 RD B3 02 18 6 9 14 8D B8 
5 3 3 0 02 R8 4C B7 14 R5 5 8 D9 7 4 17 
5 3 4 0 DO E2 8 E B9 02 6 0 00 00 0 0 00 
5 3 5 0 RE B8 0 2 DE 7 0 17 7 0 17 BD 
5 3 6 0 7 5 17 9D 7 3 17 BD 7 6 1 7 9D 74 
5 3 7 0 17 E8 E 8 8 8 DO EF RE B8 02 BD 
5 3 8 0 7 1 17 3 8 FD 8 3 17 9 D 7 1 17 4C 
5 3 9 0 6 9 14 0 0 00 0 0 0 0 0 0 00 00 00 
5 4 0 0 CE R8 02 RO 0 0 RD B8 02 FO 07 
5 4 1 0 3 8 E9 14 C8 4C 2 0 15 8C D4 np 
5 4 2 0 RD R8 02 3 8 ED D4 0 2 8D D4 02 
5 4 3 0 RC B8 02 R2 14 B9 8 4 17 9 9 7 0 
5 4 4 0 17 C8 CR DO F6 CE D4 02 DO EF 
5 4 5 0 4C 6 9 14 00 00 0 0 0 0 00 0 0 00 
5 4 6 0 2 0 fln 14 RD B8 02 8D RD 02 2 0 
5 4 7 0 CO 12 R9 DC 8D BF 0 2 2 0 7 9 11 
5 4 8 0 R 9 06 RO 00 9 1 5 7 R5 5 8 18 6 9 
5 4 9 0 7 8 8 5 5 8 R9 09 9 1 5 7 RC B8 02 
5 5 0 0 B9 7 0 17 C9 01 FO 0 3 4C E6 14 
5 5 1 0 4C 18 15 00 0 0 00 0 0 00 0 0 00 
5 5 2 0 RD B9 0 2 RC B8 02 9 9 7 0 1 7 OR 
5 5 3 0 18 6D B8 02 RR R9 00 9D 7 3 17 
5 5 4 0 91) 74 1 7 4C 6 9 14 0 0 00 00 00 
5 5 5 0 RC R8 0 2 R9 00 18 6 9 14 8 8 DO 
5 5 6 0 Ffl RR 8 D D4 0 2 EE R8 02 RC B 8 
5 5 7 0 02 B9 7 0 17 3 8 ED B9 02 3 8 E9 
5 5 8 0 01 9D 7 0 17 OR 18 6 9 02 8D D5 
5 5 9 0 0 2 B9 8 2 17 9 D 8 2 17 B9 8 3 17 
5 6 0 0 9 D 8 3 17 RD B9 0 2 OR 18 6D B8 
5 6 1 0 0 2 R8 B9 75 17 9D 7 3 17 C8 E8 
5 6 2 0 CE D5 0 2 DO F 3 R9 0 0 8D D5 02 
5 6 3 0 RE D4 02. BC 74 17 CO I E FO OD 
5 6 4 0 R9 OC 3 D D5 0 2 BD 7 3 17 18 6 9 
5 6 5 0 10 DO 0 3 BD 7 3 17 C9 14 9 0 09 
5 6 6 0 3 8 E9 14 EE D5 02 4C 18 16 9D 
5 6 7 0 7 1 17 R9 00 RC D5 02 FO 06 18 
5 6 8 0 6 9 OR 8 8 DO FR 9D 7 2 1 7 4C 9 0 
5 6 9 0 15 00 0 0 00 0 0 00 00 00 00 00 
5 7 0 0 2 0 RO 14 RC B8 02 8C RD 02 2 0 
5 7 1 0 CO 12 R9 6 4 8D BF 02 2 0 7 9 11 
5 7 2 0 R 9 06 RO 00 9 1 5 7 R5 5 8 18 6 9 
5 7 3 0 7 8 8 5 5 8 R9 0 9 9 1 5 7 RC B8 02 

5 7 4 0 BE 7 0 17 CR EC B9 02 FO 03 4C 
5 7 5 0 RE 15 RE B8 02 DE 7 0 17 4C 6 9 
5 7 6 0 14 4C 6 2 17 00 nn 0 0 0 0 0 0 0 0 
5 7 7 0 8R RO 0 0 C9 14 9 0 0 7 3 8 E 9 14 
5 7 8 0 C8 4C 8D 16 8C D5 02 8 D D4 02 
$ 7 9 0 6 0 RC BB 02 4C 2 8 17 4C R3 11 
5 8 0 0 RE BC 0 2 2 0 8A 16 8D D6 02 AE 
5 8 1 0 BB 02 2 0 8f l 16 CD D6 0 2 FO E 9 
5 8 2 0 BO 04 A9 15 DO 02 R9 13 8D D5 
5 8 3 0 0 2 RD BB 02 18 6D D5 02 C9 RO 
5 8 4 0 BO RF 8D BR 02 4C DA 16 0 0 00 
5 8 5 0 AC BB 0 2 RD CD 02 9 9 5 4 I F RD 
5 8 6 0 CE 02 9 9 55 I F A9 09 9 9 54 9 7 
5 8 7 0 9 9 5 5 9 7 AC BR 02 B9 5 4 I F DO 
5 8 8 0 0 3 4C 6 4 19 C9 I D BO 9 F ER C9 
5 8 9 0 01 DO 0 3 4C BO 18 8D CD 02 B9 
5 9 0 0 5 5 I F DO 03 4C 6 4 19 C 9 I D BO 
5 9 1 0 8 8 ER C9 01 DO 03 4C BO 18 8D 
5 9 2 0 CE 02 RC BR 02 8C BB 02 R9 2 0 
5 9 3 0 9 9 54 I F R9 2 1 9 9 5 5 I F R 9 02 
5 9 4 0 9 9 54 9 7 9 9 5 5 9 7 6 0 4C A3 1 1 
5 9 5 0 RE BC 0 2 2 0 8R 16 8D D6 02 RE 
5 9 6 0 BB 02 2 0 8R 16 CD D6 02 FO E 9 
5 9 7 0 RD BB 0 2 3 8 E 9 14 C9 A1 BO OC 
5 9 8 0 8D BR 02 4C DR 16 A9 01 8D D1 
5 9 9 0 0 2 6 0 R9 00 8 D D1 02 6 0 0 0 00 
6 0 0 0 04 OE 14 3 6 I E 3 7 I E 3 8 I E 3 9 
6 0 1 0 I E 3R I E 00 0 0 00 00 00 OA FF 
6 0 2 0 0 0 00 00 00 0 0 00 00 00 00 00 
6 0 3 0 0 0 00 0 0 00 00 00 00 00 0 0 00 
6 0 4 0 0 0 00 0 0 00 00 00 00 0 0 00 00 
6 0 5 0 0 0 00 00 00 00 00 0 0 00 0 0 00 
6 0 6 0 0 0 00 on nn 00 00 0 0 0 0 0 0 00 
6 0 7 0 0 0 00 0 0 00 00 00 0 0 0 0 0 0 0 0 
6 0 8 0 0 0 00 0 0 00 00 no 00 0 0 0 0 0 0 
6 0 9 0 0 0 00 0 0 00 ii., 00 0 0 0 0 0 0 0 0 
6 1 0 0 0 0 00 0 0 00 00 00 00 0 0 0 0 0 0 
61 i n 0 0 00 0 0 00 00 00 00 0 0 0 0 00 
6 1 2 0 0 0 00 0 0 00 00 00 00 0 0 00 00 
6 1 3 0 no 00 0 0 00 00 00 00 0 0 00 00 
6 1 4 0 0 0 00 0 0 00 00 00 00 0 0 0 0 00 
6 1 5 0 0 0 00 0 0 00 0 0 0 0 00 0 0 0 0 00 
6 1 6 0 0 0 00 00 00 0 0 0 0 00 0 0 0 0 00 
6 1 7 0 0 0 00 00 00 00 0 0 00 0 0 0 0 00 
6 1 8 0 00 00 00 00 0 0 00 00 0 0 0 0 00 
6 1 9 0 0 0 00 00 00 00 00 00 0 0 0 0 00 
6 2 0 0 0 0 00 00 00 0 0 00 00 00 0 0 00 
6 2 1 0 0 0 00 no nn 00 00 00 00 0 0 00 
6 2 2 0 0 0 00 00 00 00 00 00 00 0 0 00 
6 2 3 0 0 0 00 0 0 00 no 00 00 00 0 0 00 
6 2 4 0 C 9 RO BO 06 8D BA 0 2 4C DA 16 
6 2 5 0 R9 01 8 D D1 02 4C 0 2 18 6 9 14 
6 2 6 0 C 9 AO BO 06 8D BA 0 2 4C DA 16 
6 2 7 0 R 9 01 8 D D1 02 4C 3E 17 0 0 00 
6 2 8 0 RD CC 02 FO 04 CE CC 0 2 6 0 RD 
6 2 9 0 BB 02 4R 18 6 9 3 2 8D OA 9 0 EE 

CF 02 RD D1 0 2 DO 03 4C A8 16 
6 3 1 0 4C 3E 17 00 0 0 00 00 0 0 00 00 
6 3 2 0 RO 0 3 R9 C8 8D BF 02 2 0 7 9 11 
6 3 3 0 8 8 DO F5 RC BB 02 RD CD 02 9 9 
6 3 4 0 5 4 I F RD CE 0 2 9 9 5 5 I F R9 09 
6 3 5 0 9 9 54 9 7 9 9 5 5 9 7 A9 0 2 8 D CD 
6 3 6 0 02 8D CE 02 RE BC 02 2 0 8A 16 
6 3 7 0 C 9 OR BO 04 R9 13 DO 0 2 A 9 00 
6 3 8 0 8 D BB 02 R9 00 8D OA 9 0 3 8 ED 
6 3 9 0 CF 02 6R 6R 6 9 OF 8D CC 0 2 AC 
6 4 0 0 C I 02 R9 02 9 1 5 7 4C 6 9 14 00 
6 4 1 0 2 0 F4 1 0 R9 4 6 8D BC 02 A 9 01 
6 4 2 0 8 D Efl 0 2 R9 6 4 4C D6 1A EA EA 
6 4 3 0 R2 FO R 9 00 CR 9D 7 0 17 DO FA 
6 4 4 n R9 00 RE Efl 0 2 CA FO 06 18 6 9 
6 4 5 0 0 7 4C 2D 19 A8 B9 5 4 I B 8D CC 
6 4 6 0 0 2 B9 5 3 IB 8D B5 C2 8D A8 02 
6 4 7 0 R2 00 B9 55 I B 9D 7 0 17 8A 18 
6 4 8 0 6 9 14 RR C8 CE D5 02 DO EF 4C 
6 4 9 0 B4 19 0 0 00 0 0 00 0 0 0 0 00 00 
6 5 0 0 CE 12 I E RD 12 I E C 9 OC FO 4 0 
6 5 1 0 CE Efl 0 2 RO 00 B9 14 I E 2 0 8B 
6 5 2 0 1 9 9 9 14 I E B9 F 3 I E 2 0 8B 19 
6 5 3 0 9 9 F 3 I E 8 8 DO EB 4C 9 0 1A C9 
6 5 4 0 0 3 9 0 1C C9 07 BO 18 C 9 06 FO 
6 5 5 0 16 8D D6 02 R9 01 8D BF 02 2 0 
6 5 6 0 7 9 11 EE D6 02 AP D6 0 2 4C 9 3 
6 5 7 0 19 R9 02 6 0 4C 2 6 I B 0 0 0 0 0 0 
6 5 8 0 R2 00 RO 00 RD R8 02 8 D D6 02 
6 5 9 0 B9 4 4 I B ?D 7 1 17 B9 4 5 I B 9D 
6 6 0 0 7 2 17 P 9 4 6 I B 9D 8 3 17 A9 OA 
6 6 1 0 9D 8 2 . 1 7 8fl 18 6 9 14 RR 9 8 18 
6 6 2 0 6 9 03 R8 CE D6 02 DO Dfl EE EA 
6 6 3 0 0 2 RD ER 02 C9 1 0 FO 17 RD OE 
6 6 4 0 9 0 3 8 E9 10 8D OE 9 0 RD EE 02 
6 6 5 0 FO 16 3 8 E9 05 8D EE 02 4C 12 
6 6 6 0 1R fl9 F F 8D OE 9 0 R9 01 8D EA 
6 6 7 0 0 2 4C F 1 19 AC BB 02 AD CD 02 
6 6 8 0 9 9 5 4 I F AD CE 02 9 9 5 5 I F A9 
6 6 9 0 0 0 8D BB 02 H.9 02 OD ^ .D 02 6D 
6 7 0 0 CE 0 2 8 D OA 9 0 4C FE 1A 0 0 00 

6 7 1 0 8D D6 0 2 A2 0 0 AO 0 0 8 8 m FD 
6 7 2 0 CR DO FA CE D6 02 DO F 5 6 0 00 
6 7 3 0 R9 00 8 D OA 9 0 8D OB 9 0 8D OC 
6 7 4 0 9 0 8D OD 9 0 4C 5E 1R AE D6 02 
6 7 5 0 B9 7 0 I D FO OD 9D 04 I F R 9 01 
6 7 6 0 9D 04 9 7 C8 E 8 4C 5E 1A 6 0 0 0 
6 7 7 n AO 16 B9 04 I F 9 9 3f l 03 8 8 DO 
6 7 8 0 F 7 6 0 0 0 00 0 0 AO 16 B9 3R 0 3 
6 7 9 0 9 9 04 I F 8 8 DO F 7 4C D8 I D 0 0 
6 8 0 0 R9 00 8D OB 9 0 8D OC 9 0 RC BC 
6 3 1 0 0 2 R9 0 9 9 9 R4 I F fl9 0 7 9 9 R4 
6 8 2 0 9 7 2 0 7 2 1A RO 00 fl2 07 2 0 4R 
6 8 3 0 1A R9 01 2 0 3 6 1A AE BC 0 2 DE 
6 8 4 0 R4 9 7 DO F 3 R9 00 9D R4 I F 2 0 
6 8 5 0 8 1 1A A 9 00 8D OA 9 0 RD OE 9 0 
6 8 6 0 18 6 9 1 0 8D OE 9 0 4C I E 19 00 
6 8 7 0 8 D EE 0 2 A9 02 8D CD 02 8D CE 
6 8 8 0 02 2 0 7 2 1A AO 09 A2 01 2 0 4f l 
6 8 9 0 1R A9 0 0 8D 13 9 1 AD U 9 1 2 9 
6 9 0 0 2 0 DO F 9 2 0 8 1 1A 4C I E 19 0 0 
6 9 1 0 AC EE 0 2 R2 00 CA DO FD 8 8 DO 
6 9 2 0 FA 2 0 04 10 2 0 A7 10 2 0 E2 13 
6 9 3 0 2 0 04 10 2 0 A7 10 2 0 8 8 18 R9 
6 9 4 n nn 8D OD 9 0 2 0 A7 10 4C FE l f i 
6 9 5 n AO 06 A2 00 BD EC I B DD 0 9 I E 
6 9 6 0 9 0 OE FO 02 BO 04 E 8 8 8 DO FO 
6 9 7 0 AO IB 4C BO I D I D 4C C4 I D 00 
6 9 8 0 01 OR 01 13 OA FF 0 9 OR F F OR 
6 9 9 0 14 01 0 0 00 00 01 64 04 0 0 00 
7 0 0 0 0 0 00 01 4 6 05 00 00 0 0 0 0 01 
7 0 1 0 3 2 06 0 0 00 00 00 02 7 8 04 03 
7 0 2 0 0 0 00 0 0 02 4 6 05 04 00 00 0 0 
7 0 3 0 02 32 0 6 04 0 0 00 0 0 0 2 1 9 06 
7 0 4 0 0 6 00 0 0 00 0 3 7 8 03 04 05 00 
7 0 5 0 0 0 03 4 6 05 04 05 llll 00 0 3 19 
7 0 6 0 05 06 0 6 00 0 0 04 7 8 0 3 0 3 0 3 
7 0 7 0 0 3 00 04 5 0 0 3 04 04 05 0 0 04 
7 0 8 0 14 05 05 05 05 00 04 19 06 06 
7 0 9 0 06 06 0 0 04 OR 06 06 06 06 00 
7 1 0 0 2C 04 0 1 03 0 8 05 16 09 06 I B 
7 1 1 0 OA 06 0 8 04 0 3 06 1A 08 04 07 
7 1 2 0 OR 05 0 6 03 02 04 16 OC 04 0 6 
7 1 3 0 OR 06 04 05 0 7 FF 0 0 00 00 00 
7 1 4 0 0 0 0 0 5o 00 00 00 00 00 OC OC 
7 1 5 0 14 OC OC OC 02 02 02 OC OC OC 
7 1 6 0 OC OC OC 02 02 02 OF 02 10 10 
7 1 7 0 3 8 7C FE EE C6 8 2 1 0 10 10 10 
7 1 8 0 10 10 10 10 00 00 00 00 0 0 00 
7 1 9 0 00 00 3C FO 00 00 00 0 0 0 0 00 
7 2 0 0 3C FF FF FF 00 00 00 0 0 3C FF 
7 2 1 0 FF FF FF 2 8 0 0 00 3C FF FF FF 
7 2 2 0 F F 2 8 2 8 2 8 0 0 00 00 0 0 0 0 00 
7 2 3 0 0 0 00 00 00 0 0 00 00 0 0 0 0 00 
7 2 4 0 3 4 4R A1 4 3 2 5 4 2 A4 5 8 0 0 00 
7 2 5 0 0 0 00 0 0 00 0 0 00 0 0 00 00 0 0 
7 2 6 0 00 00 0 0 0 0 3C 4 2 4 6 5R 6 2 4 2 
7 2 7 0 3C 00 08 18 2 8 08 08 08 3 E 00 
7 2 8 0 3C 4 2 0 2 OC 3 0 4 0 7E 00 3C 4 2 
7 2 9 0 0 2 1C 0 2 4 2 3C 00 04 OC 14 2 4 
7 3 0 0 7 E 04 04 00 7E 4 0 7 8 04 0 2 44 
7 3 1 0 3 8 00 1C 2 0 4 0 7C 4 2 4 2 3C 00 
7 3 2 0 7 E 4 2 04 08 10 10 10 0 0 3C 4 2 
7 3 3 0 4 2 3C 4 2 4 2 3C 00 3C 4 2 4 2 3E 
7 3 4 0 02 04 3 8 00 4 3 6 3 5 1 4 9 4 5 6 3 
7 3 5 0 6 1 6 1 7E 4 0 4 0 7 8 4 0 6 0 6 0 7E 
7 3 6 0 4 1 41 2 2 1C 2 2 4 1 4 1 4 1 7 F 4 9 
7 3 7 0 0 8 08 OC OC OC OC 41 6 3 5 5 4 9 
7 3 8 0 6 1 6 1 6 1 6 1 7 F 4 1 4 1 7F 4 1 6 1 
7.39 n 6 1 61 7E 41 4 1 7E 4 0 6 0 6 0 6 0 
74 00 7F 4 1 4 1 7 F 4 8 64 6 2 6 1 3C 7E 
7 4 1 0 CF FF FF CF 7 E 3C 3C 7E F F FF 
7 4 2 0 FF FF 7E 3C 11 2B 4 5 9D 2 7 4 7 
7 4 3 0 09 10 8 8 D4 R 2 B9 E4 E2 9 0 08 
7 4 4 0 00 00 0 0 00 0 0 00 00 0 0 7F 4 0 
7 4 5 0 4 0 7 F 01 01 01 7F 7 F 4 0 4 0 7 8 
7 4 6 0 4 0 6 0 6 0 6 0 7F 08 0 8 OC OC OC 
7 4 7 0 OC 7 F 7 E 4 1 4 1 7E 4 1 6 1 6 1 7E 
7 4 8 0 4 1 41 4 1 6 1 6 1 6 1 6 1 7 F 3 E 4 1 
7 4 9 0 4 1 6 1 6 1 6 1 6 1 3E 3E 4 1 4 0 4 0 
7 5 0 0 6 7 61 6 1 3E 4 1 41 2 2 2 2 14 14 
7 5 1 0 0 8 08 0 0 00 00 00 00 0 0 0 0 0 0 
7 5 2 0 0 0 00 0 0 00 0 0 00 00 0 0 00 0 0 
7 5 3 0 0 0 00 0 0 00 0 0 00 16 17 18 19 
7 5 4 0 0 2 1A I B 16 0 0 1C I D 17 2 3 2 3 
7 3 5 0 02 24 2 5 ID 1 7 02 2 6 2 7 19 19 
7 5 6 0 2 8 16 0 0 2 9 I B 1A 17 02 2 8 2A 
7 5 7 0 1 7 I D 0 0 00 0 0 0 0 00 00 0 0 00 
7 5 8 0 0 0 00 0 0 00 0 0 00 0 0 00 0 0 0 0 
7 5 9 0 0 0 00 0 0 00 0 0 00 0 0 00 0 0 0 0 
7 6 0 0 R2 06 2 0 4f l 1R A9 14 2 0 3 6 l f l 
7 6 1 0 4C OA 19 00 00 00 00 00 00 0 0 
7 6 2 0 AO 06 B9 09 I E 9 9 EC I B 8 8 DO 
7 6 3 0 F 7 4C 3A I B 00 00 no 00 0 0 00 
7 6 4 0 AO 16 A9 09 9 9 04 9 7 8 8 DO Ffl 
7 6 5 0 6 0 00 0 0 00 00 00 00 00 0 0 00 
7 6 6 0 0 0 00 0 0 00 00 00 00 00 DO 0 0 
7 6 7 0 0 0 00 FF FF FF FF FF FF FF F F 
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Kevin Lawrence and a 
Vic-20 give a helping 
hand with an 
introduct ion to low level 
programming. 
CESII . IS AN ACRONYM for Computer 
Education in Schools Instruction Language, 
and is extensively used throughout Britain as 
an introduction to low-level programming. 
However despite their popularity, quality 
CESIL interpreters or compilers are normally 
only found on mini or mainframe computers 
— that is until now, as my CESIL wi l l run on 
a Vic-20 and 8K RAM. ' 

The text editor operates like a window over 
a long sheet of paper, as the program memory 
is 200 lines by 16 columns wide, of which 16 
by 16 can be seen at any given time. The 
interpreter allows all standard commands 
including abbreviated versions of Subtract, 
Divide and Mult ip ly. 

Both the editor and interpreter can be used 
with the new Commodore 1520 colour printer 
to produce listings and sample runs. But more 
about the programs features later on, first the 
difficult bit, getting it working. 

First, type in the program shown in figure 

VIC-CESIL 
I. This is a simple monitor type program with 
four functions — Enter code, Check code and, 
for those who want to spread the typing over a 
length of time, Save and Load. 

When you select the Enter option you wi l l 
be asked for a start address this wi l l be one of 
the four or five digit decimal numbers from 
the listing in figure 2. You can then proceed 
to type in the hexadecimal numbers following 
it. When you get to the next decimal number 
you can either type B to choose another start 
address or m to get back to the original 
menu. 

I f at the menu stage you press F7 foi the 
Check routine you wil l again be asked for a 
start address but this time when you have 
typed that in your Vic-20 wi l l print oui the 
contents of thai location, i f the contents are 
correct rhen press V and the computer wi l l 
move on to rhe next location. 

I f they are, however, incorrect press X and 
you will then he given the opportunity to type 

i:i what it should be. As with the Enter 
routine you have the option- to return to the 
menu or the start address stage, this is done by 
pressing the same keys, M and B. 

When you finish a session of entering code, 
remember to Save it or it wil l all be lost when 
you turn the machine off. 

Once all the code is entered and Saved you 
can think about testing it, to do this you must 
type in the listing in figure 3 and then Save it 
on the tape that you want the finished version 
to be on, this is the loader program. 

Then load the monitor program followed by 
the machine code, then use the Save option to 
record the code on the same tape as the loader 
program and directly after it. I f everything is 
OK you should then have a CESIL 
interpreter iust waiting to be Loaded and 
Run. 

The text editor allows easy creation of 
C.HSIL programs. The cursor keys are used to 

(continued on page 103) 

Figure 4. 
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(continued (rom page 101) 

move around, and in addition to that , the 
editor has 13 "special" functions, these are 
shown in table 1. Some of the commands are 
protected, that is, the border will change 
colour and the Vic-20 will wait for further 
input: when this happens, you should press 
the space bar to carry out the command. Any 
other key returns you to the editor as if 
nothing had happened. 

Sometimes the border will quickly flash red 
when you try to do something, this means that 
what you want done i> not possible. An 
example of this is trying to insert a space 
when there is a character in the rightmost 
column of that line. 

T h e best way to learn the commands is to 
actually use them and see what they do in 
practice. 

When you see the interpreter prompt of 
you can run the program currently in 

memory either to the screen — by using the R 
command — or to the printer — the P 
command. 

Comments must be preceded with an 
asterisk and contain no spaces and cannot be 
placed in the middle of a statement. 

Label definitions must be preceded by n 
colon. 

Integers in the range - 6 5 5 3 5 to - 05535 
can be handled. 

Acceptable commands are as follows: 
IN. OUT. LOAD. STORE. ADD SUBTRACT. 
MULTIPLY. DIVIDE, JUMP, JINEG, LINE, 
PRINT. SUB. DIV, MULT AND HALT. 

For an explanation o f their uses you should 
refer to O'lcvcl programming books or the 
ICL Cesil Reference Card. 

I f you wish to return to the editor from tfie 
interpreter then you just type T and 
Return. 

The following is a simple guide to Cesil 
commands. It does not show programming 
techniques, only the bare bones. I t is up to 
you to create the body from the skeleton. 

IN: When the interpreter meets the In 
command the cursor is turned on and waits 
for the user to type in a number, which goes 
into the accumulator. 

LOAD: This command must be followed by 
either a number or a variable. The value is 
placed in the accumulator. For example: 

LOAD 1 

Table 1. 
CTL 
I = Insert one space. 
D = Delete one character. 
F = Move lo first page. 
E = Move to last page. 
•+• — Move onward four lines. 
— = Move backwards four lines 
S = Save file. 
L Load file. 
N = New — delete file. 
O = Delete one line. 
M = Insert one line. 
C = Enter the CESIL interpreter. 
P obtain printout. 

OUT: This displays the current contents of 
the accumulator. 

PRIST: This command allows words to be 
outputted, the required literal must be 
enclosed in quotes. Variables cannot be 
displayed with this command, for example: 

PRINT'AVERAGE1 

HALT: This tells Cesil to stop executing the 
program. 

LINE: This simply moves the cursor down 
one line. 

STORE: Puts the value of the accumulator 
into the stated variable, for example 

STORE COUNT 
JUMP: An unconditional branch, think of a 

Goto in Basic, for example 
JUMPSTART 

JIZERO: A conditional branch, meaning 
jump i f the value of the accumulator is equal 
to 0, for example: 

JIZERO END 
JINEG: Another conditional, this time it 

means jump i f the value of the accumulator is 
negative, for example: 

JINEG HALT 
Note that the name of a Cesil command can 

be used as a label, this is because labelled lines 
are immediately preceded by a colon in 
Viccesil. 

For calculations you can use Add, Mul t ip ly , 
Subtract and Divide or Add, can be followed 
by either a value or a variable. 

I f you would like a copy of Viccesil but you 
do not wish to key it in, then send £ 3 inc. 
p + p. to Cesil Offer, 32 Hightield Cresent, 
Abergavenny, Gwent. 

Figure 2. 
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CHECKSUM 

i 0 7 5 2 
0 5 2F 8 5 
2U 132 »I 
CW1CKSUM 
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ra EO 2F 00 F 5 65 22 38 E9 12 e s U2 6 2 
02 46 0 1 46 2 2 90 e c 69 G2 3 5 01 85 Ol 
E8 E0 04 u a EP or nr 7H m 4f 5 5 4D 42 
43 T!2 7 0 5 1 OF 0" 2 e 4C oi 52 4 7 45 49 
4C 4C 1 5 4 ? 4 ! 4C 22 on 40 41 5 2 2 £ 28 
49 4E 20 20 20 20 2 2 22 01 as 4D 42 4 5 
52 42 4 t A* 4 b 41 1:2 SU ll4 4U 41 4L 
•54 20 III s n S 3 H I 4!' 47 5 3 S 4 S 7 4 » 

4 7 70 54 oF 2 2 OC OF oE 4 7 4C <jr 
• i t 53 4 5 5 3 05 2 2 09 01 2 2 4 3 45 53 
AO 4t < • 22 OL OS SO OS 52 4 1 4L 54 
4F I F 70 4 3 41 i r Sli 70. SB 5 7 19 4 1 
42 4" 45 a" OF 2 2 53 55 0 3 48 2 0 5 6 
d j 5 2 - 3 4 1 - 2 4C 0 5 oo 09 5 6 49 53 o9 c.- 28 c 2 59 2 0 05 5 2 ir- y u 45 5 2 
52 5 2 22 - r 01- 20 01 49 on 45 20 0C 
2 9 2. 2 5 " 'j 2 2 30 30 30 2D 2D 3Q 3 1 35 
4C 4 5 45 
C r E C < S _ -

6E FC 1 1 69 1 2 85 2C 69 03 85 2 5 E2 2 2 
F0 10 65 2B 1 8 6 9 10 85 28 6 5 2C 69 2 2 
85 •/t I'ft IMi F0 ft 9 10 SIS 01 6* 4'2 85 00 
67 0 0 6 0 0 0 81 7D 1 1 00 65 00 n?. 73 6 5 
01 18 69 84 85 2 E 69 01 3 1 2 0 CB C8 1 3 

(Figure 2 continued on page 104) 
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(Figure 2 continued from page 103) 31 27 03 88 08 00 ie C8 B4 30 8- 28 20 
00 E8 E8 Ifi 05 2-3 69 18 85 20 05 20 09 20 20 2 0 20 56 49 4 3 70 43 45 5 3 49 4C 

85 2C 05 30 IB 09 16 85 oe 95 8 : 09 ?F >8 20 20 20 20 70 20 2e 28 2 8 22 20 
00 35 01 E8 10 08 07 00 OF e F 1) 09 10 03 03 0 3 0 3 03 03 03 OJ 03 0 3 2 0 28 78 
85 2C 0 9 45 or. 26 LO 00 P0 0C 05 2B 18 20 23 23 28 78 20 <B 4U 4f; 20 56 31 2t" 
69 16 85 2B 05 2C 69 00 0 3 2C CO DC FO J1 23 28 4 3 29 31 39 38 23 09 3f UU ai 
AD FE 11 IB 65 2B 85 2B 05 2C 5 9 an 05 98 22 E c F* f a FB r>n 2R or c r 98 C9 2e 
2C 60 2 0 63 33 00 00 OD FD 11 18 69 88 P0 81 53 93 63 on i«" 38 00 FC 11 85 FF 
93 2B 5 0 EE FC 11 03 C E 11 C9 i e CO e3 18 60 - F i : 9 9 13 C7 08 23 4C 67 36 E8 
EE FF : i 62 CE FE i : OD FE 11 C9 F r 08 3F PC 11 22 60 35 95 29 85 03 05 2C 55 
03 CE PF 1 I ee - 5 at CO 55 - ~ 11 73 00 36 93 83 E l 23 91 
CHECKSUM: " 2 0 1 5 3 20 c s CP. 38 0 8 -7 L5- 5.0 C7 D3 CO 0 9 09 

2536 50 IF 2C OS FF 30 PC 11 73 CF 3 0 43 C2 
20 83 31 4C 31 30 on 8D 8 2 C9 34 08 03 21 28 ec 3 0 OF PC 11 52 99 9S 8D IP 33 
«C 33 3 2 20 F l FF E9 L9 C3 03 F8 39 C9 4 0 ee 24 02 28 0 9 28 9 0 72 IE 5 3 F2 10 
11 F0 47 C3 10 r o 43 C3 31 F3 0 0 C9 93 ce F8 4C 28 30 02 30 09 2B 8C 4 2 03 20 
P0 5F CS 20 10 U1 63 C9 0 0 3 3 Ol 63 3B OF r r C9 2D ca CO 80 4 2 33 4C 30 36 C9 
E9 40 B0 82 69 43 80 " 0 n 4C 6 8 31 P8 23 F3 84 9 0 3D 03 C8 20 CF FP 0 9 30 Fe 
3 0 C9 9C p 0 42 oa 20 63 38 08 08 nu '•O 11/ 90 33 0 3 EO 4C 90 36 50 C7 '30 8J 4C 
11 91 2R oa 20 4 ; 31 0 9 88 80 FE l i FF 20 2E 8P nr 03 08 99 O p 8D OD 3 0 09 36 
<T 11 20 BB 31 70 CO 31 68 2e 41 31 EE 80 9F 30 28 7E 36 09 20 8U 03 36 0 9 2F 
FF 1) •JC 57 31 68 20 at 31 28 9F 30 OU 80 OF. 36 6 8 03 70 05 82 C9 IE 0 8 e9 05 
CE 11 79 8F 80 FE 11 •sC 57 31 20 41 31 81 C9 3C 3e 83 •IC 42 2E 60 23 CD 36 00 
CF FP 11 4C 57 31 28 41 31 28 0 0 30 40 38 81 81 C9 20 D3 13 05 01 19 6 9 C I 8 5 
6E 31 9 3 60 nn 79 38 20 08 30 09 00 80 81 Ob 02 59 38 85 82 4C DO 35 6 8 r o 
29 32 9 0 00 B i ee 91 23 C8 C0 18 08 F7 ChFCKSUT-- J22S3 
F6 18 9 5 2B 69 10 35 73 0 5 20 69 00 85 14888 
2C 95 33 1 ft 0 9 * 1 6 85 03 05 02 63 C0 05 93 62 80 IF ?e 9D PC 11 35 60 18 6D Fr 
01 30 J2 J6 23 63 33 03 8 3 B l 23 83 i 1 5b FF z~? 0 0 03 4C 83 34 92 C7 C9 
- 0 : i 63 9C PF I I C~ 18 F3 85 C9 F- P3 3E PC : i 78 oe 37 95 2E 8z 32 95 2C 85 
11 C0 CE - F 1 t 00 PC 11 C9 3E P3 11 EE 81 E8 8E FC : i 28 52 37 .02 32 B : 8 8 91 
PC i i AC. F4 31 EE -F ; : 93 - C 11 F3 83 2B C8 c e 18 ce F7 CO C4 FF 08 D.9 85 - _ 

CE FC 1 1 23 ee 30 4C C2 3 : F 5 11 28 2 0 3 8 P8 ee 09 20 91 2B C8 r e IC 
ChECKSLM: - 28206 08 F9 0 9 oy 8D I F 30 0.5 60 80 r c 11 2e 

1283e 80 3 3 4C C2 31 28 20 38 01". FC i i 68 09 
OS 20 8D 33 10 80 50 18 80 BO 11 80 0 0 60 an I F 3 8 0 3 I C 11 85 60 09 C7 BO FC 
l l OD FC 11 C9 aw JO 11 99 20 80 43 18 11 23 0 0 38 05 60 an FO 1 1 08 e e 02 ec 
3C 56 10 09 02 BD 43 94 80 50 94 60 C9 U3 23 C9 28 00 HI: OB CO 18 00 FS 4C CO 
00 CO FB 0 9 20 80 80 11 80 08 ; 1 99 07 3? 05 OS 8D IF 33 4C 03 34 09 5 0 85 2r 
9D 8D 95 GO 08 95 60 Ob C3 C9 ec 08 03 09 2e Bb 38 02 83 03 03 01 2P CO b8 8 3 

00 33 C'J 12 c e e3 4 0 43 3 3 C9 20 00 30 a t I S 31 2F D9 50 83 uu 06 CC 58 e 3 
e 3 4C 7 7 33 09 31 L'3 0 3 4C 82 33 C9 85 DC - 3 5 0 OC 88 Bl 2F 8b 08 05 2P 28 6 5 
D0 03 4C 13 31 C9 33 D3 0 3 4C 20 34 C9 02 85 2 r ce ce 11 D2 37 4C 6C 2F 0 9 0"1 
2.9 08 8 3 4C 35 35 C3 15 0 8 0 3 4C 4C 35 20 02 FF 22 7E 36 20 35 34 28 7D 34 9 9 
09 IC oe 32 4C BO 33 C9 30 Da e3 4C 03 00 20 02 Fl; Ob 2B oe 35 95 2C 03 24 93 
J 5 CS 24 De 33 4C 67 37 C9 22 08 83 4C 20 55 20 -C 28 2 2 92 32 80 9C 8 3 i ' E3 
22 38 C9 ao oe 33 4C 04 23 58 F5 ce FO 0 9 12 es 32 B6 5 0 53 99 8D 0 3 33 
CHECKSUM= = 15730 55 2B 55 70 99 2B 85 20 4C 30 21 C9 23 

i 3055 r e e i e e 99 28 35 2B 05 33 85 23 OS 23 
2 e <si 3 1 93 ee 00 85 30 20 53 33 93 13 85 4C 38 21 3 5 92 3F 93 34 28 BD rr 
ac =5 3 0 00 0F 3'. 70 C9 23 - e 03 4C 33 eu 0 2 FF 0 0 FF 70 05 r F 68 6 8 4C aa 
24 FE FF : l no Dl 20 90 93 22 91 26 CO 2e 20 on 3G EO EO EO CO 22 PC 8 3 41 31 
so 91 2 0 88 c*c - E 11 10 EE CC r r i : 20 2E 05 L'l 18 69 01 B5 01 05 87 09 08 85 
F ft 33 02 00 00 30 C9 08 FD EE F0 GC 0 8 e 2 23 r a 30 Rl 81 C9 22 F0 30 C9 28 10 
pa 6 0 20 4 1 M 03 68 8D 85 38 20 63 38 03 18 0 9 4 0 28 L'2 Fl- 4C 46 38 9 9 80 7C 
0 9 18 8D 85 30 00 FF I t 0 0 8 3 <aC 38 34 0 2 r - 05 e i 18 69 01 05 01 05 82 69 32 
0 0 88 C8 B1 73 00 09 20 91 29 38 80 91 05 82 28 CB 36 46 08 77 78 «5 34 92 88 
2B C3 r a Rr 03 Ll 20 33 33 40 87 31 40 08 83 3D 3D 0 3 C9 08 08 00 E8 =0 85 DC 
82 31 0 9 0a 8RJ FC t 20 0 8 38 "•C 33 33 F4 95 23 8D 4 2 8 3 OD 42 03 C9 ?B ne 25 
0 9 B8 BD PC 1 I 23 03 3a 4C 3 3 23 OD FC 99 22 8 0 42 0 3 OD 42 03 78 0 2 FF 92 CO 
11 C-9 35 10 GC 0 0 FC 11 18 6 3 04 OD FC 03 80 3 0 3D 03 09 23 03 84 C8 ec pe e7 
i I 28 34 33 i C 33 33 o o P C 11 F8 58 38 13 65 •32 2 3 D2 F c CB LB LB 85 ce =9 CR 
ES 04 ec - r . 11 78 B4 33 4 3 33 33 23 4". 33 J2 35 95 30 28 D2 ~F 09 03 28 0 2 F r 

31 4C ee 30 AS aii BC 3P 92 23 F4 F r p a dC 28 72 22 DC 35 20 32 34 92 ee OJ b a 
0 3 £8 sc 01 ae C3 20 - 2 31 .03 02 aa 03 90 6 0 32 5S 53 12 FO na T4 78 C8 39 

AS 20 SD 00 12 3C 3G '. 3 9C ae yu 30 i r 08 22 r s 
i S SD e s 16 90 00 17 3C ae 18 9D 02 13 Cl'LCK5Ur = = 53241 
9 0 C3 10 on on 10" 9D ee : c 30 38 10 90 14592 
0 0 IE 9D 00 I F ^C OG 35 FG 0 9 ao BO 3F 05 CI 85 2F 05 02 85 38 09 3C 8 5 8 ; 0 9 
ya 20 3 6 33 09 CO 8D e r se 6 8 43 45 53 12 ar. 8 2 9 0 CO B1 31 C9 20 oe 10 05 81 
4 9 4C OD r c 11 C9 05 10 83 •iC 9 * 33 CU lO G9 01 85 01 OS 82 69 00 85 0 2 C3 IE 
9 9 30 0 3 94 33 0 9 TJ4 8U r c : i 4C 94 U0 t:9 05 01 C9 88 38 F3 40 08 20 C9 30 
33 OD SC I 1 09 00 in 83 4C 0 8 33 : 9 04 03 E2 81 05 31 Ob 02 85 32 2e 0 2 34 
33 03 4C 08 33 0 9 U-J 8D FC 1 I At 08 33 c e 5C 83 02 8 0 BD b? 83 DD Gl 8 3 0 8 T9 
0 9 05 80 JC 03 07 n3 03 on «5 2B ?8 FU Ee cC 6 0 83 D8 P? 05 31 8b 81 0 5 32 05 
BC 3b 35 20 05 2C FD 37 35 85 2F E8 e7 02 68 Ob 20 C9 70 DC 0 3 4C D7 38 28 JO 
98 90 3C 03 72 34 95 2D 85 2 3 05 2E 36 20 02 34 <c 88 22 05 7B DC 8 7 95 2C 
35 2C C8 4C - F 3a m r a 85 08 D5 05 29 • e 23 - C D7 38 4C 50 39 92 38 3D 82 i r 
5C - 2 03 •50 09 30 83 2L: 8 3 2C 9r 3Z 83 G0 8 8 L8 E0 18 oe b 4 L* se 29 3A 86 32 

2 7 0 0 86 ae 3C 3C 02 90 " 3 i 7 Mb 02 03 eo 2 9 e9 08 59 13 IF C9 ae c e 25 
23 18 79 LJD 35 35 2E 95 2Z 79 BO 35 85 93 6 : 83 L 8 C3 40 95 39 8E. t o 03 96 ce 
2C 2 3 03 4C ee 2F : o 00 E3 96 aa CO 03 60- 32 CD 58 03 C3 D3 02 23 BC 61 83 
0 8 C3 9D 42 03 85 20 e e 9£ iC 33 3D 3C 30 51 33 0 3 23 EB FC 53 23 03 F2 96 ee 
0 3 c s 3 8 JU 13 C9 30 LO ar 3 8 E9 3e 9 0 30 30 9 0 Or 2E 9D 93 IE EB 9b 2C 5D 83 
JC 03 CO F0 03 r.o EO 60 I'd 2F 92 32 ]F 06 0 0 9r 20 9D 00 1C 4C 08 ' 22 96 23 
0 2 00 3 : 01 C9 20 F3 IB 90 51 33 E9 OS 4C 34 35 — ^ 

o: 18 53 O: RR> 01 OR. 0 2 6 9 0 8 •sb 32 20 CHFCKSUR-• 232S4 
CB 36 r e 00 Da C2 •• L 5 7 21 s r =e 33 GO 
- 0 02 C3 BD 8 8 I F FC 38 F8 FC D8 F6 4C 
CHCWKSUR SI 400 96 2-" 0 9 81 86 ee 90 RO ;F OD 50 03 T9 

i 3 5 6 5 08 38 8 5 0 9 8 7 ON 10 03 00 88 80 80 CO 
0 9 93 28 bB 35 10 03 oa 9 2 e : r o I" 9 L.9 09 90 3 9 51 8 3 9D IB l r P8 C8 CC 58 8 3 
9 2 88 20 TP PF 09 00 0 2 9D BO 2~ FB 03 F3 "C c : 39 23 00 36 /R 02 24 4F 7D 
«»C 3F 35 86 02 2 a 7C 35 93 28 9 2 01 93 39 4C 4 = 30 70 D2 92 CO BD c e i r 0 8 
- F 20 BO FF 9b o2 92 30 03 2F 23 BD ~F 33 53 5 2 19 DC ~5 dz 93 2E 39 ac- 38 0 2 
5 2 2 0 0 8 35 99 12 05 a t 95 ee 35 32 99 33 30 30 3 - 95 39 IB 1- C3 e 3 FC 8 8 -9D 
ee 0 2 PP 00 IF 20 08 FF -C 57 35 28 ae 51 33 75 55 4C 63 3,0 3R GO 8 3 OC 28 OD 
:-5 0 9 OD C2 FF 09 OR 92 FF 92 =F 22 50 ay CL" 52 3 3 na D3 92 C8 BD 61 23 CD 
0 5 I - 4T 52 4y 4C - 5 28 4C 41 S i 23 02 22 EC 53 03 ce F2 06 23 89 
4 5 3.9 23 23 02 l-h 02 ea 00 6 8 2e 02 eo 99 EO 88 :L 35 2E F8 B.n 33 I E Sb 2C 
P - F8 r.a U3 D3 F5 63 09 0D 23 C2 FP eo 90 ea TL 32 IF 35 20 oe 88 22 OO 22 4C 
07 80 3 0 03 35 9D 03 13 BD 0 3 3F 9D 00 4? 39 78 CO 36 20 02 34 09 26 8D 42 33 
11 99 3= 9D 30 94 90 03 95 E8 0 8 E9 09 00 51 0 3 C9 2 3 PR 12 C-9 20 PC 85 r a 38 
30 BD FC 11 28 03 37. 4 ; 8 8 2 3 FR F8 83 33 07 C9 39 i r f 83 40 F5 30 4C 42 30 c r 

0 2 33 93 30 00 ' C l l 28 88 3 8 47 C2 53 0 0 51 8 3 BD 42 03 02 CO 00 52 C3 

9D 51 0 3 EO CO eb 00 F5 07 0R •JU 58 33 
yu 3C on E8 C8 ee DO F5 7R O'J 34 22 70 
J4 60 20 on 10 4C 38 22 F5 OS 20 C9 2D 
r 0 IB 05 6B 8 b 6 2 05 6C 05 63 9 5 2 B 8 5 

'03 9b 2C 05 o r 0 5 62 85 2B or. 63 6b 2C 
00 20 83 39 0 9 23 85 20 05 2B 49 FF 8 5 
23 95 2r. •19 FF 85 2r 05 20 18 6 9 31 8 5 
2-3 05 2C 6 9 oa 55 2C 23 62 33 Ee 10 0 5 
2B 49 FF 8b 23 0 5 20 4 y 35 ? r 05 23 
iO 69 o : 35 23 0 5 2C 69 ee 35 2C 99 2C 
B5 20 53 05 23 I B 6b 63 55 73 OS 2C 55 
5C 85 70 63 9S 29 35 6 0 05 23 8b 53 0 5 
2C 35 5C 22 06 3 0 6C 23 73 3B 95 29 CS 
60 FR 06 28 IF 33 4C 35 77 28 0 2 33 4C 
RO 72 20 " 0 23 0 5 20 CS 60 r e 35 23 D2 
3B 4C BE 2B 09 20 81J 23 313 03 23 80 5 " 
JB 20 IF 3B 09 2B 80 23 30 99 2D 8C SE 
3B 40 c a 27 o n 2 0 C9 2B " 2 37 99 20 85 
20 40 8 8 22 0 9 20 85 70 40 CO 22 05 23 _ 
IB 6b 6B 85 29 0 5 20 65 60 85 2C BC 01 
08 40 00 20 0 5 6 0 18 65 20 85 60 OS 6C 
05 2C 8b 60 6 3 F5 
CHECKSUM = 49774 

1 5303 
20 78 30 95 2B 35 50 or; 2C 85 65 09 8 3 
85 23 85 20 0 5 0 0 CS 20 <-e 87 99 7n 8 5 
20 4C 22 3C oy 2E 3b 29 9?. 5F D3 04 9 5 
6D F3 13 20 02 25 95 50 18 69 •8z 5D 
95 6E 69 FP S5 6F «C 22 3C 4U 38 22 28 
73 3B 09 28 8 5 33 Sb 34 05 23 0 2 37 OS 
2C 02 03 4C C8 2E 05 29 05 OO 10 0 / o s 
20 85 20 4C 55 32 09 23 05 20 95 23 -1.9 
P F 85 26 OS 2C 4 9 FF 35 20 95 2B 18 C-9 
81 85 2B 9= 2C 6 3 02 85 2C 20 Lb 3B 98 
i e 05 33 IS 69 01 0 5 33 Ob 34 69 08 ar. 
34 40 7F 3C 0 5 3 3 85 23 95 34 05 2C 4C 
88 77 r r . 
CHECKSUM i I b 7 b 2 

15771 
PF FD 
CHFCKSUr - SOB 

1S872 
20 2e 2e 16 89 3 3 2C as IB 14 22 3= 
34 39 14 OF ". 7 2E 28 20 20 2e 23 23 28 
22 ?fi 72 28 28 28 2e 22 2? 2e 23 23 22 
7R 20 20 20 28 22 20 55 ^e 4R 42 42 42 
40 4 0 40 40 4e ^0 48 ^e fie fiR 42 49 2C 
28 20 2e 5D 2 8 28 70 2R 20 20 20 2e 28 
20 29 28 28 2 8 28 28 SU 20 20 22 2R 50 
28 20 20 20 28 2e 28 20 2R 78 28 2C 2e 
20 23 20 50 2 0 28 2 0 28 3U 20 20 23 2C 
23 23 28 28 28 28 20 28 26 20 70 22 50 
28 20 20 28 5 3 2e 28 20 70 20 2e 28 20 
78 20 23 28 28 28 28 20 50 20 28 28 2C 
50 2C 23 28 28 28 20 20 20 20 20 28 28 
70 7R 70 28 50 23 28 23 20 53 20 20 2 0 
70 78 28 28 28 23 23 23 20 73 20 28 20 
bU 2e 2 0 22 20 5 3 20 23 23 23 28 28 20 
78 7R 20 28 2 8 28 23 23 20 50 28 20 20 
20 50 23 22 23 28 28 23 20 23 20 20 20 
20 2e 20 22 22 5 3 73 73 20 20 «b D 28 28 
20 22 22 22 22 2 8 28 23 20 23 28 22 22 
7R 50 22 28 28 2 8 bo 23 23 23 7R 2R 28 
28 20 28 28 28 2 3 2e 23 23 73 5 J 28 28 
22 20 50 22 28 78 72 20 23 28 20 23 23 
72 20 28 28 2 0 28 bC 28 22 2e 23 5 J 7 3 
2e 20 2e 22 2C 28 72 72 72 72 23 23 23 
70 20 5 0 28 28 20 28 50 20 28 2 a 23 23 
20 /M 28 28 28 2 3 2e 23 23 22 23 50 28 
20 20 28 50 i e 20 70 78 73 70 23 28 28 
23 20 20 28 28 28 20 50 23 28 23 28 5D 
20 20 20 28 28 2 0 28 20 20 28 23 20 73 
28 20 20 bU 28 20 2C 22 50 78 70 28 2 0 
20 28 20 20 28 28 28 28 28 20 28 20 5 0 
28 28 20 28 49 4P 48 4R 48 43 42 40 
4 0 40 40 4 8 40 40 C0 ^ e 40 2R 73 28 20 
03 OF 13 19 12 29 87 00 11 20 23 OJ 23 
31 39 38 33 2F 72 20 28 28 20 23 22 20 
28 20 23 28 28 28 28 22 2e 20 22 22 22 
20 23 23 28 23 7C 23 72 72 20 7F o r a: 
i 7 17 8 5 2E 8 3 es 28 28 20 20 20 22 - Q 
Cl-LCKSUr • - 19113 

Figure 3. 
5 IFO0THENSYS9472 
7 C*C+l 
10 POKE 37153.127 
28 POKE 39151 .127 
30 I 'CKL'JQB79.110: PR: NT s±'; CHR*<8); 
40 PRINT U1C CESIL.QQ" 
50 PRINT ftlQCC-PUTER EDUC9TI0N IN QSCHOO 
LS INSTRUCTION QL9NGU9GE . " 
G0 PRINT"Qfl£_FOR THE J1C • 8K 3Y" 
72 PRINT'QU? K.L9URENCEE; 
30 I09D"",1.1 
30 SYS3472 
103 END 
110 REM 
115 REM 
120 REM"s_ = SHIFT/CLR 
138 REM" t_ = CTRL/6 
H0 REn"Q;' CRSR DOWN 
150 KEIT't = CTRL/8 
I BO REHX" = CTRL/2 • 
170 « CTRL/) ™ 

104 YOUR COMPUTER. MARCH 198<J 



SOFTWARE FILE 
(continued from page 177) l F f t « l 2 T H F I A » t (continued from page 177) 

62082 F O P T - l ' C i e l E K f HEX7 ; P*? tMT« CE-'t «'E'1PJK«": BO. ' t f l f i Z S . K r p - r 
62090 FOPTL»17O750'HEXTTL FPI ' IT ' H fl" 

62058 FOPTT=i rn20 6208? S0»1 COTOW 
0 rCKETI42?6,31 63000 F « t 

6 . i n i " F « - " » ? * C i ? r o r E P 2 POKEV^OJ.* F " < f - . - : : l - v 
620^2 FCKET-4278,150 63006 i rT^ iOOT^e-^v i l lT -eOtK iWWWi IHt r . ' r W l 6 > ' 3 U I E H r » 
- 2 0 7 3 PCKE54273,10+T PJKE54272 .235 - " 60010 F - > r - ' - A T«20 rOKEV*J, 132 HEXT 
6 2 0 - 4 PCt<E5.129:<,55 P0<E542 ' i 4 .255 PCWCM295. 22 FCKES4275.11 =>0<E54274. ?6 67C-15 1 6 , 2 5 5 F0Rf-CTO55S"EP2 c 3 i : E v * 11 ,123 P0KEV»4 - » 2 0 

PC^Er-4276,65 65020 i 3,2 HEX! = FCKEV» 10 ,0 F«>-=v-4 ,? P0<EV-16 • 0 
6 2 3 " : F T < = 0 r H E i r x : o 0 6302? e o r o s e 
6 2 ^ - 8 l-EXTTr POKEr-42^6.0 

6302? e o r o s e 

62850 f t = l F C « r w = I T 0 3 3 F P l N r - a - L 6 F T * C 2 » , f t > f ? I G H r « ' X « . e > . * n " 1 = 1 - : B = B - I PEPtV. 

i 
.• 4.1- miIKA1 r.v >. NR.AMini I 
JOUIX-Ol »l X4. I 

> n o ( * « t ( i , « , 3 i . i m x i n i . w . R*»O* OOTOI?M> 
t r » O*A-010Dl l lBXtA)-0lNtXT 
70L-i2i>i>iU-3niM-t«iiax-'">oi.»x-i7rvi w*-io?:iiui:U«'ii 

« t , » f l * F X l 0 . 3 
KO-OIMDDE7 
v.-*-«|NTT/>R<l4.2>l>R»i;:9CMR«l4l-9n* A * ' TAB 114,31CH 

•J13ICMM141 -B lU 'A • "lG0UND16,2.7O.23 
lOUHIN : • IA I I l 4 i r i l l < l | .W I3<K l t tvx»l tMT ^T-.J A OlVt lltIM 

K i t s - I X U I S O MII rni«I ' i * V rc.niMOr At i »raw TO*NB OR-'C 
•t=.t: VJ-YOUK ANI I « i ia: i iA i T i . t i . -

S :'.€MvELW>El, : . 0 , 0 , 0 , - 1 . - 1 . - 1 . 1 2 7 . 1 . - 1 . - 1 0 . 1 2 0 , 1 2 0 
12CCNVELDFE2 ,3 .0 ,0 ,0 . -1 . -1 . -1 .127 .1 . -1 , -10 .120 .120 
13C€M«EL :PE3 .1 .63 .43 .=3 . l 8 .3<5 .1 i . 72 ,20 . -3 ,4 ; , 3X , l 31 
J 40PRINT " TAB (14) CHR* 133 * CCNTSO.I - * s FOX-Os PHX'O 
IMPRINT • TApfSlCHR*133*< LCJ»^R A«M-A1RC»AFT GIN- IA 

6 ( S ! W I 1 W > RASE I-AIRCRAFT GUV" TABC31 1 -V.'"7 
FIRE CNTt At>li:iwi r cilIN- fa i i ; S I 0 4 t * l A i - l •SPCCfllOincI 5 

3-DET3NATE SHELL. -
IW^RINT :HR»131" PRESS ESCAPE TO TER^ I^TE A SAME. 

i / o r - K i m i M K i i . H ' i m . n v ; scum t o n i M D A U soiuunti ! . 
2SO* 

lOOIF&Cft ' H I NITAli 17,221CM** l 54 * t£V t i - * i L6>.* '. 11 M> >: 6, 
22> ' ILA61 K O R l 'lACR 

IVOPFTLM1TANI7,?4>r.l»T*l3Aai'*ir» . r » i l * , I - I IA I I I I | TO II 
tB IN . - IAH IO .O I 

rOOvOU?3| IK02 i0 .0 ,0 i r , K l f . r - * 
?IO*»-IMI CYMMI i I f A * Sfl«MDl7,3,<v»rA»,»i trvA>. IAD 

- O t M V7|0» I -.4 I X-VAl IA»> H H X t X I i U I X - i I N I ILX/21 '10) «24 
7TOII A I - ' M I H N I - n i M I IAn. 14"LI VCL • I I L * 11 TAD 

«Xfc.20)-iMIU« XXUIKL 'U 'U l t ) 'A t 129,201 l(S>(m.l IRL'RL»11 I * 
RL-9r-c i«X. 0 

-230IFA1-* *TMEV210 
740»«JOF3ll?COLO,2lMOV^OtMlFvnriSS.«.X,Ol xr-0tMUVlKK7.,W 

jCVOTRS.O.UiCni 0 U I I | 7 i » I N T ' M I 4 , l S I * IO .D ON. . ."1AU< 
o . o > : s »i x i a . o 

250D0SUB 1220: MOVtqX .W: HOVEL . M: H.0TBS. L FL0T93 
u :PL0T8S.x«X,r i 

2©OTFDU3IGCC«.0.8: SCOLO. I30 i W E 1210.46. PS 1MT5TM :LX! I 

vt>k>« 
l - o o l C X A - O T U 2 : 1 n u i w n r i S O J O O « A . r i . 8 » U , U : C f i A M J O O 

290MEXT, NEXT i CBX'63-3*LX 
SOOIXOI O, M MIIV1I. • * , Mi I .X-JOi . X . 1 SOi HOVE* «X, hi BRA 

» » « x i x . i aa-nx 
! |O9X-0I 1DX- l»-LX)* i |X 
320VDU23182021 0 ,0 ,01 FR 1 NTTA* 10.0111 COL OJRI 4 11 COI.IX,RlI i n m i K i w i 
3JOBC»»-OI»VX-0|PVX*0|PUX*0| K f O i f *X>« i I t /X-Oi PXX-OiK 

h-O 
J4OF0RB»«T0Ji PWA-0TD9 
330BX 10, A ,0) - <40-2*LX> - < 4»»<l< JO-i XI I 
UQt tX I l ,m,MI-<«<i t i « m « ( » i t l i 
J7CNI HTtNI.<t lPn(ID4lVOUl*.a.4 lOl : « . 6 . 3 l 0 l 19 .3 . fc l0 | 19. 

I 3 . 4 | 0 | 
390G-11 PttOCXl r IME-O 
T.«OPROCAi PROCGl PRDCU 
» o o i . m n , o i m v i i ,i.T»a<tr<oi «m c»<.*«.»x.hM><u4ui • i s o i daa 

MSO'J.KND JUV'JI »n 
«IOPROCB.PRCCAIPRKGI =R0CS 
4203FCBXt 1 CO-OLW 12l C0L0C*» 1291 P«!WTTAP<0,d> "CAMT • TAn ( 

3 .9 i -0yER* lV0U19.< l ,P |0 l iGOTO: I TO 
* w i w x : r.n rn.TJo 
4«ooi-rrR!*:n 
4!v31KINKCY 1-104)-OANDI NKEY : -103> - CCN&=R0: 
4&3UCOLO. 01 fWVE. * X. n . CR A»r. « X-EX, : 95-EX 
4701FIf*;EY 1-104) - IANC€X10 EX-€X-2 
4B01FINKFY 1-103) — IANI!rXf7A r x - c x * 7 
4 v o n R a i o , 9 t r t ! M r w i a m . . x t x . i u o L X j n y ^ C i i S o . n i wi 

« < » i , :30s iNOltim: »uotr«H[K:A 
3101FXP TVCN6I0 
170|FRX-AnNDINKFVI-«ni—l«X-<IO- i r x / U i >*4iU«X-hi>X-(( 

m . M i n i o ) i i i i J v x - i n o « I i . s * I C X - I O I • L x > i t x - t » iex/o>I 
UTIXDIfc. I , /(>,•/ 

91UW.U.O.0I | l 'JX-OLNLTMOC C1.0U,L0»6*.««X,»YX( q«X-fl«X-
LXittY»BYX»B>; 

*4©|FttXX<e0«BYX>yyXnx-O 

Stuka 
Kevin Bramhill, 
Bin brook. 
Lincoln. 

I'HF (IAML-̂ LS callcd Stuka and is for the B B C 
Mic ro Mode l B or A with 32K. T h e object is 
to destroy the s tukas and their b o m b s before 
[hey blow up all your towns . T h e i r are n ine 
levels, one of which you must select to begin 
play. T h e level of play you select cont ro ls the 
size of the Hack, the size of towns , the amoun t 
nt" a town which bu rns up with each b o m b 
that hits 11 and the t ime before the s tukas 
begin to d rop bombs . 

A separate high score is kept for each level. 
The level vou have selected appears below 

your anti-aircraft gun . 
If your gun keeps get t ing b lown u p . press 

" F i r e " and " D e t o n a t e " — Z and X — 
together and t ry to get the b o m b s in the flack 
clouds. 

aaootuLo, r 
|F5W.0T6-».«XX,aYX 

nx» | r iM .FV <-»,?» — If lV'OiBOUNDIe. l , « » . I 9 I M T O 9 « 0 
noocMWtfor 

I), x»--I I MX-MIJI> 14 I - I 
UMKDIWIWUVCO• X ,UYXI CilA^JIX• t lx<O,«X.• t» ,svxMIX 

M . A X . O •'CXTiPAflCDieNOPMH: 
AlOOCOU ,7iCOOA*-OTn».hWPPXX.qvx,OR«vu^iX»STl(O.AX,HX 

i . W X - I X I I ,AX,*X» iN r *T , XP~>|PMIF«0C 
uoocmoci 
6 3 9 l f n B I I » W 7 0 

o501FS(N0<2l-1P3»>11G|S3X'253 E-S££f.OiV,lC 
6^<> i r -=N0(«00) I PYX-vyXiPUX = 11 1F5X3 < :> ; IPX!- , . v.S-FX». 
67CPVX—RNO C301 iPDX-RMC 123) I IFPXX :-i<0=VX—PVT.: EN^O 
W « G ? X a , Oi PT6V, PXX , PYX 

69C4IX-I JCX«*VXsPyX-PYTC-<^U*»lMt J l > IE-3X-

7>*«OCC 
7ICGCCLO. 71PL0T6O. p XX, P YX 

»M:»»"VX > 1073T0X-0 74<>a5t-£ax»pux 
73.y50UMI> 1B. - ! O.pvx/2<y> , 5SX. 9 
760CV5PROC 
?/•.«-1X1 rx .»r , I» -vx- rvx I>AIPIVI'A>.?I ITPIX O CRTXX>K.X 

Il**«20 
7»0**P01NT(PlX.PY>:t |.1C0.0.7|MCMC»XX-*«.»VX.PA|DRAMPX 

x . m 
TOOL' I » : . IW>» 7IO«RNO<IIXI-I(IHPVX-M ANIOKO 
• IOMX-98X* 1 iflOLNDI 7, - l0 ,80X«H, ' ' i I 

l l7OcrnN0l*, .?.74fc,«i IFA-7nrOLO,AiPLOTft9,P«x.PYX£.«iriF 
n - 4 i i u M u a - t r t n m v r p x x . u i o c o . O,VII*JAMPIX,W a f l r i r « > 
lTHCNCfl-UiP*f£C»< I I l i i r i l ' A-31III NIU.-NUMX-AIP»X-r.I»ax-OiPM 
X-OlTNCCM 

IIUWMX-CI t r i | . fX> i 7%ro«<PXX>»HX-rX>AVD iPYXv I 300<P»X. I a 
O- IX ! B<X"«"lXl BVX-4*YXl W1T011 JO 

B«ooomac tnOKr»«OC» 
B^Ot'B^-XT^MOlO 
n / o c n r x n « N i o 4 o 
r a o i n i n IOXTLC»«<»<*Lt*LL-IP01NTIPXX.M'-4C«PH>ir30: 

ANDPTN >o«MIF»n>oTi« NI«VJ.-IIIX«)NI i !X i i «< rnx / i . o i I > I pvt-c^x 
/ 2 I BXXJPXX:BYX-PVX:GOT0900EL3EENDPROC 

B901 =P OL< 7TO-TDXANOPOX KIANCMHD123) - 1 »VX-I-
INT <GOOIPTX'1.01: 11 9DX-P^X/2I BXX XX: B 'X -PVI wcomrX-JS: EHTPRX 

910A-P0IMT <»IX,BYX] s )FA-3THE»W0 
920eCOLS.O:P-.OTfct,|iXX.BVX:nxX-DXX*FOX:BOX-P»X'7:l>YX-

EVX-3VX:ErwX»6VX»ls 1FBYX<W BYJ.-w 
•»30A^PC 1 MT 13XX. BYXI • 1F (A > 1 ANCA< 3 5 OW-9V0U19 .O.7s 0 ; i G 

940(FA-3TrCM1120 
93O6C0L0. o i PU3 T . BXX. bYX 
96ABSX-S6X-11 SOUO: 9 , - 7 , BSX-79.9 
• » 7 o i r n r x . - n i a v x - o m m A,AiPi.OT/.9,nnx,BYXi«JYOi<>oo UNMnw 
9900C0L4,0IR«YEL ,RNDLO»4L •«I DKI'M.XX ,RNO 101«I • LO)I I' A 
n^nac N * , o I N. OT nt. N»x, I> vx 

I (XJOUCtlMD I 4. . -j, I 4 , j o 
i o i o f t v x -o>vBu i? .o .O |O i i I I A-n:n- , . ,n<i ir»inr». irNor«or 
|030(*A< >2 IXN |U«0 
I030CMIM0C 
Io4onrm 0 , » t »YX-MIB7X-HKX-0l*VX-0 
ioao i ' 1 -o iN f «oix Krx .»vx) -4Ci ix - rDX 11 i r c B x - ^ v n i i T . 4 , 3 1 

Ol 
1040rFP0INT«BiX-BO..BYX'UNX>-1PL0l69.0«X -UCX.kvx«tnn. 
1070t=Pt>INT(BXX-BC7..BVX) J4CBX-CBX-1! IFCBX-9VCU19.4.3I Of 
1CWIOtrrtllMT (IItX»U-T..RYX«llNX>>*4PL0T/,9lPXr«SCX.PVX«P»« 
109«er>X-BKX*4: I I l«VX-!U.IIVX-0! IV.X-RnX.Rl IFPnlNT lOXX-BTX 

.BYXX >4t f fOfc:wi iBxx«rci.HYX>< >4IIRR.-o:orx-ori ry i r w r t - n 
IXECr-OsBZtiC 

I LOOIFKT-1 AK>»:«-X-IBCX-OI 32X«0 
«i i o e v j F t ; o c 
i t 2 o s c u N c i A . i . o . n 
•. t JOFC«A-OIQ5S:UU-NI>l&.2,4,n:aniX.U. r 
1140«CV€E«X.BVR![>5AUKJ«D(«XX> ,"NO<yyX) :BCOLO.OSO«AMETX ,Brx 
II VMC iii rwx-o 
: taOENOfiiOC 
U70eCUNQl7,1,3.uiGQSUBI240iOCUN01Q, l,S,UiOOai«>l24UiC 

n i M I I i v , i , i o , M i r o « « i i ? 4 c i i s i i i i s n i , i p a ,Mi0r r . i i i i i 240 i6Ci«D7. 
I : u n «i74on;(«,Ni). i . i , i i ' .Mi r i l i / l i t ?4o 

i I ' l n t i i iMo i , ; .?o . ; - i 4 i i i n i> , r t i i M m t i u m m v . ' , v i 1 / 3 4 n m j i m i v 
401 LOLNO 3.2,0.23410O»JV I 3 «0I OOUI If 124© I OC»INO IA . 2 . 70. -

11 V0» TRA-OTOMI 1300* IRNO13> - 1 ) I »«N0 < 140> IC 'HVOL 401 
I H I I M II.CNRNI.oLMNN<7>INNI>MINNIII»XI ,HNPI1JT»«"IR.RO«O.O 
• inr«Mt>,i:iNt I I 

1200*^113,1 
121 OOCSLt 1230t 1230t CJUbUB 12001 UUSUB1 
1220tescR >MSX (LBX> THENMS*. (LSX) "BCR 12̂ 0007000 
l i *40f INt-Ol"rrTATVINT I I T IMr-4f>lHRTIJRN 
1220A-«MH«>:50HM3: ,'J , A, Ml r.OINI)? ,7 ,A* I ,H: A ,H 

iRETUFS* 
!260 I=G- I THiW 12TOCLBEGOTOBO 
i r T o o r r r s o r v 
iriK)UCR-2X3»«CR:rRlNTTAD(0,I» ' n r n c r • lPRINTTAPCA.O) ; SCR 

:rf»:Nr tAo i i r . o i - i i i - i m i N n A n i ; ir .x<: r.x>; r n x 
»»»001 f N A . I 

: 3 a o s c u N £ : 7 . ; . « . w : t ; u - n D i u , i - , u , M V : . . i i K * , o i 7 . r , s t . a i : c a • 
HRirfl.-OL0U»l2«PRI>»TTAB<0,l3MPRES8 A Y£V TO CCSlN-aA. 
oc r 

: 310C"'_LULX0:»-R INT I AO CO, L?LL "I'KT'.li: A »KV JO K S I H ' l O l U 
UR14•,C0lCi*3 iOConb:7. i . j . u i o o . n o i u . i . j . u i - j j m s i t . : , J. w 

I vnnot 
I3300CFPWK0 
I 34O:FPMXT»«NCNOP«OC 
13301»»OIMT<PiX,PYTII-3POX-Oir'KX-|lC»-MiPA-PlA»3iP6'PV 

X iKHMa iA ,7 .n .m imV«990 iP l r0CM twoiwwuc 
> 

Footballer 
Dirk Lampe. 
Renhold. 
Bedford. 

T H I S PROGRAM SIMULATES o n e o f t h e f i r s t -
ever s lot -machines arcade games namely that 
of football in which a ball bounces a r o u n d a 
court on the screen, and two players a rmed 
with a bat try to protect their own goal, and at 
the same t ime try to score goals against their 
opponen t . 

Th i s par t icular version was wr i t ten on a 
Vic-20 in C o m m o d o r e Basic and occupies 
about 2 ,450 bytes on this machine . On adding 
8K. or more memory to a Vic-20, the screen 
memory is relocated, and this p rog ram rakes 
note of this. As such this p rogram can be run 
as wri t ten on any Vic. 

T h e game may be played ei ther by two 
(continued on next page) 

m-M \ 
1 8 S S = P E E K < 6 4 8 ) # 2 5 6 : C L « 3 0 7 2 8 : I F S S * 4 0 9 6 T H E N C L = 3 3 7 9 2 
2 0 P O K E 6 5 0 , 1 2 8 
3 0 P 0 K E 7 8 8 / 1 9 4 : P O K E 3 ? 1 5 0 > 3 
9 0 P 0 K E 3 6 8 7 9 - 2 9 
1 0 0 P R I N T - U S F O O T B A L L 
1 0 1 P R I N T - W R I T T E N B V l E D J f i L O U P E S " 
1 1 0 P R I N T : I N P U T " L E V E L " ; L E 
120 PRINT"VERSUS VICCV/N)?" 
1 3 0 G E T f l f • I F R $ O " V " f l N D f l f O u N , , T H E N 1 3 0 
1 4 0 I F f l « - " V " T H E N V * - " V " 
1 5 0 I N P U T " P L f l V E R l - N f l M E " ; N t 
1 6 0 I F V * 0 " V " T H E N I N P U T " P L f l V E R 2 - N A M E " ; 0 f 
1 9 0 P 0 K E 3 6 8 7 9 ' 1 2 2 
200 print"naw 0 0 " 

2 0 1 I F V » s " V " T H E N P R I N T " » » M t » M M M I * / I C 2 0 
2 0 2 PR I N T " W I S " N $ : I F V $ O a > V " T H E N P R I N T l > M » f t » f t * » M » M » t * t > O f 
2 0 3 P P I N T » » I I I I I H I » l i m M » D I ! l l ; 
2 0 4 D D » 0 
2 0 5 P R I N T " S 
2 1 0 F 0 R I - 1 T 0 1 7 : P R I N T " 9 B » " J : N E X T 
2 2 0 P R I N T " S " j 
2 3 0 P O K E S S ^ 5 0 5 , 1 6 0 - P O K E S S * 5 0 5 » C L , 2 - P R I N T " S i l l ! [ I I I I I I [ I [ I I I > 1 B W P a ^ x I W M t l M O g W i " 

2 4 0 S " 0 : SC=»0 
2 5 0 P O » S S + 1 0 + 1 1 # 2 2 : D I — 2 3 fl-PO-7"B«P0+8 F O R I » f l - 2 2 T 0 f l + 2 2 S T E P 2 2 : P O K E 1 , 1 0 2 : N E X T 
2 5 5 F O R I - B - 2 2 T 0 B + 2 2 S T E P 2 2 : P O K E I , 1 0 2 : N E X T 
2 6 0 P O K E P O / 8 1 
2 7 0 I F P E E K < P O + S G N < D I ) * 2 2 ) - 3 2 A N D P E E K < P O + D I ) - 3 2 T H E N P O K E P O , 3 2 : P O - P O + D I : P O K E P O . 8 1 0 0 
T O 6 0 0 

(listing continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 
people, or by one against the computer. A 
joystick may also be used. Level 0 is the 
hardest. Higher levels are easier. 

The program itself is relatively simple, bui 
uses several memory-saving routines, and 
demonstrates how simple games can be 
written in Basic, and also makes some use of 
several interesting memory locations in the 
Vic. 
Variables. 
SS Memory address at which the screen 

memory starts. 
CL Memory address at which the screen 

colour memory starts. 
N$ Name o l player 1. 
OS Name of player 2. 
V$ = Y il the player is playing against 

the computer, else N. 
AS General purpose variable. 
DD Counter 
S Player 1 score. 
SC Player 2 score. 
A Position of player one's bat — Centre. 
B Position of player two's bat — Centre. 
Dl The direction in which the ball is 

moving: up = 22, up -4- left = - 23, 
up + r i g h t s - 2 1 , right = 1. left = 1, 
d o w n s 22. down + left = 21. 
down + right = + 23 

PO Position of the ball. 
I General purpose variable. 
BS General purpose variable. 
Address 650: If zero, then no keys repeat. If 
128 then all repeat. 
Address 648: The page on which the screen 
memory is located. 
Address 197: code for key held down 
Keys used to play 
A Player 1 base up. 
Z Player 1 base down. 
F l Player 2 base up. 
F3 Player 2 base down. 
E To quit the game and start a new 

one. Player 1 may_also use a joystick. 

(listing continued from previous page) 
2 7 1 I F P E E K < P O + D I > * 1 0 2 R N B P E E K < P O + D I - S G N < D I > i t i 2 2 > « > 3 2 T H E N I ) I « - D I G O S U B 3 0 I 0 : G O T O 6 0 0 
2 7 2 I F P E E K < P O + S G N < D I ) # 2 2 > « = 1 0 2 T H E N G O S U B 2 0 0 0 : G O T O 6 0 0 
2 7 4 I F P E E K C P O + D I > « 3 2 T H E N P 0 K E P 0 , 3 2 : P 0 - P 0 + D I : P 0 K E P 0 , 8 1 : G O T O 6 0 0 
2 8 0 I F P E E K < P 0 - 1 > = 8 6 T H E N S C = S C - M : GOSUB 1 0 0 0 •' P 0 K E P 0 / 3 2 : G O T O 2 3 0 
2 9 0 I F P E E K < P 0 + 1 > e 8 6 T H E N S = S + l : G O S U B 1 0 0 0 : P 0 K E P 0 < 3 2 : G O T O 2 3 0 
3 9 0 I F P E E K < P O + D I ) = 1 6 0 T H E N G O S U B 2 0 0 0 : G O T O 6 0 0 
4 0 0 G O S U B 3 0 8 0 
6 0 0 GETRS G O S U B 4 0 0 0 : I F V « = " Y " T H E N G O S U B 5 0 0 0 
6 0 5 I F D D > 6 5 0 T H E N 7 0 0 0 
6 1 0 D D = D D + 1 : G O T O 2 7 0 
9 9 8 P R I N T " S " 
9 9 9 G 0 T 0 9 9 9 
1 0 8 0 P R I N T w f f D 0 M I 3 M " S : PR I NT " R G B " SPC < 1 8 - L E N C S T R f ( S C ) ) ) " S " S C ; 
1 0 1 0 P 0 K E 3 6 8 7 8 , 1 5 " F O R I - 1 2 8 T O 2 5 0 " P 0 K E 3 6 8 7 4 , I : P 0 K E 3 6 8 7 5 . I : P 0 K E 3 6 8 7 9 / I s N E X T : P 0 K E 3 6 8 
7 9 , 1 2 2 
1 0 2 0 P Q K E 3 6 8 7 4 . 0 : P 0 K E 3 6 8 7 3 . 0 
1 0 3 0 F O R I » R - 2 2 T 0 R + 2 2 S T E P 2 2 : P O K E I , 3 2 : N E X T : F O R I " B - 2 2 T 0 B + 2 2 S T E P 2 2 : P O K E 1 / 3 2 : N E X T • P E T 
URN 
2 0 0 0 D I « - ( < < D I ^ - 2 1 ) # 2 3 > + < < D I » - 2 3 ) * 2 1 > + < < B I " 2 1 ) # - 2 3 ) + < < D I ° 2 3 > # - 2 1 ) ) 
2 0 1 0 P 0 K E 3 6 8 7 8 , 1 3 : P 0 K E 3 6 8 7 7 . 2 4 0 : F O R I = 1 T O 1 0 ' N E X T : P 0 K E 3 6 8 7 7 , 0 : R E T U R N 
3 0 0 0 D I = - < < < D I = - 2 1 > # - 2 3 ) + < < D I = - 2 3 > * - 2 1 ) • < < D I * 2 3 ) * 2 1 ) + < < D I « 2 1 ) * 2 3 ) > 
3 0 1 0 P 0 K E 3 6 8 7 8 , 1 3 P 0 K E 3 6 8 7 7 , 2 3 8 : F O R I = 1 T O 1 0 • N E X T : P 0 K E 3 6 8 7 7 . 8 : R E T U R N 
4 0 0 0 G O S U B 8 8 0 0 
4 0 8 1 I F B t = n f l " T H E N G O S U B 4 0 2 0 
4 0 0 2 I F B S = " 2 " T H E H G O S U B 4 0 4 0 
4 0 0 4 I F R * = " • " T H E N 4 0 6 0 
4 0 0 6 I F f l f = " B " T N E H 4 0 8 0 
4 0 0 7 I F f l $ = " E " T H E N R U N 
4 0 0 3 RETURN 
4 0 2 0 I F P E E K < fi-44 ) 0 3 2 T H E N R E T U R N 
4 0 2 5 P O K E R + 2 2 . 3 2 : R - f i - 2 2 P 0 K E R - 2 2 . 1 0 2 : RETURN 
4 0 4 8 I F P E E K < R + 4 4 ) 0 3 2 T H E N R E T U R N 
4 0 4 5 P O K E R - 2 2 , 3 2 : R = R + 2 2 P O K E R + 2 2 . 1 0 2 : RETURN 
4 0 6 8 I F P E E K < B - 4 4 > 0 3 2 T H E N R E T U R N 
4 0 6 5 P O K E B + 2 2 . 3 2 : B - B - 2 2 P O K E B - 2 2 , 1 0 2 : R E T U R N 
4 0 8 0 I F P E E K < B 4 4 4 > 0 3 2 T H E N R E T U R N 
4 0 8 5 P O K E B - 2 2 • 3 2 : B = B + 2 2 : P O K E B + 2 2 . 1 0 2 : R E T U R N 
5 0 0 0 I F P O < B R N D P E E K < B - 4 4 > - 3 2 R N D R N D C 1 ) > L E / 1 0 0 T H E N 5 0 3 0 
5 0 1 0 I F P O > B R N D P E E K < B + 4 4 ) = 3 2 R N D R N D < 1 » L E / 1 0 0 T H E N 5 0 7 0 
5 0 2 0 RETURN 
5 0 3 0 P O K E B + 2 2 / 3 2 B = B - 2 2 • P O K E B - 2 2 . 1 0 2 • RETURN 
5 0 7 0 P O K E B - 2 2 • 3 2 : B = B + 2 2 P O K E B + 2 2 , 1 0 2 : RETURN 
6 0 0 0 B f = n " : I F < ' P E E K < 3 7 1 3 7 > R N B 4 ) = 0 T H E N B t - " R " : R E T U R N 
6 0 1 0 I F < P E E K < 3 7 1 3 7 > R N D 8 ) = 0 T H E N B 5 = " Z " = R E T U R N 
6 0 2 0 RETURN 
7 0 0 0 G O S U B 1 0 1 0 : P O K E P O , 3 2 : F O R I = 1 T 0 3 
7 0 1 0 P R I N T " J S e C * W M & M » M I I 3 f l f 1 E O V E R " 
7 0 1 5 F O R J * 1 T O 1 0 0 0 : N E X T 
7 O 2 0 P R I N T " W I » W < M * » M » M W 
7 0 2 5 F O R J = 1 T O 1 0 8 0 : N E X T 
7 0 3 0 N E X T 
7 0 4 0 e iJN 
8 0 0 0 I ' • S U B 6 0 0 0 : I F B f O " " T H E N R E T U R N • 
8 0 1 0 C = P E E K M 9 7 ) : I F C = 1 7 T H E N B « » " R " : R E T U R N 
8 0 2 0 I F C - 3 3 T H E N £ * = " Z " : R E T U R N 
8 0 3 0 RETURN 

Tunnel Run 
Michael Severs, 
Walton-on-Thames, 
Surrey. 

T H I S IS A G A M I ; called Tunnel Run for the 
Dragon home micro. To play it you wil l need 
one joystick which should be plugged into the 
righr-hand port. The object of the game is to 
escape from the planet Zoron on which you 
are held captive by the /.oronians. The only 
escape route is through a tunnel which is 
heavily guarded. You are armed wi th a laser 
cannon which can destroy the Zoronian bases 
and their missiles for 20 points each. 1'he 
Zoronian bases are placed at random along the 
tunnel which has four different stages as 
follows: 

A straight forward tunnel with Zoronians 
tiring from bases on the bottom; 

Pillars with Zoronian bases sometimes at 
the foot of them and sometimes at the top; a 
high wall which gets very diff icult at points; a 
thin tunnel which weaves up and down, this 
does not have any Zoronians in it. 

I f you should manage to complete all four 
stages you wil l be awarded with a bonus of 
500 points and on your first run an extra ship. 
You are blown up i f you run into anything or 
a missile hits you. After losing a ship you start 

agair. at the beginning of the stage you were 
blown up in. 

The program is mainly in Hasic but does 
use six machine-code routines to speed tilings 
up, these are as follows: 

Scroll screen one place; check ship position 
is c lear; move Zoronian missiles up one space; 
lire Zoronian missiles; fire laser cannon; erase 
laser. 

These are loaded into memory at the start of 

the game from Data statements. 
At the end of each game your score is 

checked against the high score list to see i f an 
entry should be made, i f so then you are asked 
to enter your name. A high score list is shown 
and a demonstration of the first stage unless a 
button is pressed for a new game — the button 
can be on the keyboard or on the joystick. 

When entering the game, remember to type 
the @ character instead of £. 
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