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SOFTWARE FILE 
(continued from page 111) 

4000dIF H=1;80S.2020;R. 5020IF H=11;G0S.2120;R. 6036IF H=2I;60S.2160;R. 

4002IF H=2;GOS.2030;ft. 5022IF H=12;60S.2090;R. 60381F H=22;GOS.c;G=G-£200;GOS.2040;R. 

4004IF H=3;GOS.2040;R. 5023 IF H=13;GOS.2140;R. 6040IF H=23;80S.2100;R. 

4006IF H=4;G0S.2010;R. 50241F H=14;G0S.2150;fi. 6042IF H=24;GOS.2060;R. 

40081F H=5;G0S.2060;R. 5026 IF H=15;GOS.2160;R. 6050R. 

4010IF H=6;GQS.2070;R. 5027 IF H=!6;G0S.213O;R. 7000qIF H=i;6QS.2090;R. 

40121F H=?;GQS.2080;R. 5028IF H=17;G=G-£100;60S.2180;R. 7002IF H=2;GQS.2200;R. 

4014IF H=8;GQS.2050;R. 5030IF H=18;60S.2190;R. 7004IF H=3;GOS.2130;R. 

4016IF H=9;80S.2120;R. 5032IF H=19;60S.2200;R. 7006IF H=4;60S.c;G=G-£200;GOS.2220;R. 

4018IF H=10;60S.2090;R. 5034 IF H=20;GOS.2!7O;R. 7008IF H=5;GOS.2HO;R. 

4020IF H=ll;G0S.2100;R. 5036 IF H=21;G0S.2220;R. 701 OIF H=6;GOS.2240;R. 

4022IF H=12;80S.2110;R. 5038 IF H=22;G0S.223O;ft. 7012IF H=7;G0S.2150;R. 

4023IF H=13;G0S.2160;ft. 5040IF H=23;GOS.2240;R. 7014IF H=8;60S.c;8=G-£200;G0S.2180;R. 

4024IF H=14;G0S.2130;ft. 5042IF H=24;80S.2210;R. 7016IF H=9;60S.2070;R. 

40261F H=15;GDS.2140;R. 5050R. 7018IF H=10;SOS.2230;ft. 

4027IF H=16;GQS.2150;ft. 6000-fIF H=l;60S.2150;ft. 7020IF H=11;G0S.2030;R. 

4028IF H=17;G=G-£100;6QS.2200;ft. 6002 IF H=2;60S.2240;R. 7022IF H=12;60S.2190;R. 

4030IF H=18;60S.2l70;ft. 6004IF H=3;GOS.2HO;R. 7023IF H=13;GOS.2050;R. 

4032IF H=19;G0S.2180;R. 6006 IF H=4;GOS.c;G=G-£200;GOS.2180;R. 7024IF H=14;80S.2170;R. 

4034IF H=2Q;60S.2190;ft. 6008IF H=5;GOS.2130;ft. 70261F H=15;GOS.2010;R. 

4036IF H=21;G0S.224Q;R. 6010 IF H=6;G0S.2200;ft. 7027IF H=I6;605.2210;ft. 

4038IF H=22;G0S.2210;R. 60121F H=7;G0S.2090;R. 7028IF H=17;80S.2100;R. 

4040IF H=23;G0S.222O;fi. 60141F H=8;GOS.c;8=G-£200;GOS.2220;R. 7030IF H=18;GOS.c;6=G-£260;GOS.2040;R. 

4042IF H=24;SOS-2230;ft. 6016IF H=9;GOS.2010;R. 7032IF H=19;G0S.2160;R. 

4050R, 6018IF H=10;60S.2170;R. 7034IF H=20;G0S.2060;R. 

SOOOelF H=1;GOS.2040;R. 6020 IF H=11;GOS.2050;R. 7036IF H=21;G0S.2I20;R. 

5002IF H=2;G0S.2010;R. 6022 IF H=12;60S.2210;R. 7038IF H=22;GOS.c;G=G-£200;GOS.2080;ft. 

5004IF H=3;GDS.2020;R. 6023IF H=13;G0S.2030;R. 7040IF H=23;G0S.2140;R. 

5006IF H=4;G0S.2030;R. 6024 IF H=14;GOS.2230;ft. 7042IF H=24;G0S.2020;ft. 

5008IF H=5;GQS.2080;R. 6026IF H=15;GOS.2070;R. 3000aF.V=OT07;S?G=R?V;G=G*32;N.V;ft. 

5010IF H=6;GOS.2050;R. 6027IF H=16;GOS.2190;ft. 801ObF.V=0T07;S?H=ft?V;H=H+32;N.V;ft. 

5012IF H=7;GOS.2060;R. 6028IF H=17;G0S.2140;R. 8100c!R=£00000000;ft!4=£00Q000;H=G-£120;GOS. b 

50I4IF H=8;GOS.2070;R. 6030 IF H=18;GOS.c;G=G-£200;GOS.2080;R. 8110ft. 

5016IF H=9;80S.2100;R. 6032 IF H=19;G0S.2120;R. 8200sCLEARO;F.tl2;F."you crashed" 

5018IF H=10;60S.2110;R. 6034 IF H=20;GOS.2020;R. 9999LINK £FFE3;8.I5 

Accelerator 
Bob Boffin, 
Woking, 
Surrey. 

DRAGON OWNERS may BE interes ted in th is 
s imp le way to speed u p their Basic p r o g r a m s . 

T h e t echn ique uses the abili ty o f the 
Motoro la 6 8 0 9 E microprocessor to run in 
th ree d i f fe ren t modes . T h e first m o d e uses a 
clock rate o f 0 .9 M H z and is the one used by 
the Dragon by defaul t . T h e second mode uses 
a clock rate of 1.8 M H z b u t the processor does 
not o u t p u t addresses for the video c h i p so no 
display is p r o d u c e d , hence this m o d e is not 
very usefu l . It is the th i rd m o d e which is o f 
in teres t . In th is m o d e the processor r u n s at 
e i ther 0.9 M H z or 1.8 M H z , d e p e n d i n g on the 
address be ing accessed. Addresses in the range 
0 0 0 0 - 7 F F F h e x a d e c i m a l or F F 0 0 - F F 1 F 
hexadec imal are accessed at 0 .9 M H z , All 
o ther addresses are accessed at 1.8 M H z . 

Since the Basic in te rpre te r is located s ta r t ing 
at address 8 0 0 0 hex, if dua l rate is selected it 
will r u n at 1.8 M H z except w h e n it is 
accessing R A M . T h i s gives a very signif icant 
i m p r o v e m e n t in Basic p e r f o r m a n c e . 

Selection of the processor m o d e is s imple . 

POKE &HFFD7.0 will switch dual rate on 
POKE &HFFD6,0 will switch dual rate off 

Press ing the Reset b u t t o n on the side of the 
D r a g o n will also Reset the processor mode to 
n o i m a l . A n y value may be Poked . It is the act 
o f wr i t ing to the location wh ich toggles the 
swi tch . If you Peek at these locat ions they 
always r e tu rn the same resul t . 

W h e n you try th is on your D r a g o n the first 
th ing you will notice is that the cursor b l inks 
very m u c h faster . T h i s is an easy way to tell 
wh ich mode you are in. 

A f ew s imple b e n c h m a r k s will show that the 
D r a g o n is now r u n n i n g apprec iab ly fas ter . 
T h e biggest improvemen t will be f o u n d in 
n u m b e r - c r u n c h i n g p r o g r a m s whe re mos t of 
the accesses will be at the faster rate. T h e s e 
can show u p to 70 percent i m p r o v e m e n t . 

T h e r e are some side-effects to us ing the dual 
rate. T h e notes p roduced by the Sound 
c o m m a n d will be abou t an octave h igher . D o 
not use C L o a d , CSave or any c o m m a n d s 
wh ich use the cassette interface while in dua l 
rate as the port address used is accessed at the 
h igher rate. You can swi tch be tween the two 
rates w i th in your Basic p r o g r a m if necessary. 

MJ-

Array sort 
A/an Stevens, 
Alvaston, 
Derbyshire. 

THIS BASIC l ist ing o f the Quicksort a lgor i thm 
is for sort ing an array, A(x), o f elements, x, 
into order. The first part o f the program 
simply generates 100 random numbers for the 
sort routine to work on. The sort subroutine 
i tself consists o f lines 1000-1130. 

O n e of the in teres t ing features o f the pro-
g ram is that the sort s u b r o u t i n e calls itself 
recurs ively — a feature widely regarded as 
be ing not possible in Basic. 

T h o s e w h o believe that recurs ion is not 
possible in Basic are p e r h a p s be ing con fused 
by the fact that Basic does not suppor t local 
var iables — recurs ion is general ly m u c h more 
usefu l when local var iables are available 
w i th in the sub rou t ine . T h e o the r in teres t ing 
fea ture of my p r o g r a m , the re fore , is the s imul-
at ion of local variables by the use of sub-
sc r ip t ed var iab les . T h e s u b s c r i p t , S , is 
increased by o n e at each en t ry to the sub-
rou t i ne , and decreased by o n e at each exit . 

(continued on next page) 
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(continued from previous page) 
The program takes about 17 seconds to sort 

100 random numbers, about 13 seconds for 
100 numbers in reverse order. 

The number of nested subroutines required 
depends on the ordering of the elements in, 
and the size of the array. For 100 randomly 
arranged numbers the average number of 
nested subroutines is 12 — found from exper-
ience, though occasionally, as many as 15 are 
needed. 

The MZ-80K allows 15 nested subroutines, 
which is why arrays I^S) and HI(S) are 
Dimensioned as shown in line 20. The pro-
gram may be simply modified for machines 
which support \ i nested subroutines by-
Dimensioning L(M + 1) and HI(M + 1). 

If 15 (or M) nested subroutines are not suf-
ficient, the following lines may be added to the 
program to extend its range: 

105 F = 0 
165 IF F = 1 THEN 100 

10C© IF S > 1 5 T H E N F 1 
1006 IF F = 1 THEN 1130 

These lines effectively reinitialise the sort 
which restarts with an already partly sorted 
array. 

SOFTWARE FILE 

Blitz 
Shingo Sugiura, 
Tokyo, 
Japan. 

T H I S PROGRAM is f o r t h e B B C M i c r o m o d e l 
B. It is similar to the Vic-20 game Blitz, 
although there are a few extras in this imple-

1 9 R E M N = N U M B E R o r E L E M E N T S TO B E S O R T E D : N = 1 0 0 
2 0 D I M L a S ^ H I U S ^ f H ' N ) 
3 0 REM G E N E R A T E A N D P R I N T N R A N D O M I N T E G E R S 
4 0 FOR R = 1 TO H 
5 0 A < R> = I N T < N#-RND < i > > 
5 0 P R I N T f K R > : 

N E X T R 
3 9 P R I N T : P R I N T 
3 6 REM S E T I N I T I A L C O N D I T I O N S A N D C A L L Q U I C K S 0 R T 
1 9 0 i _ 0 = l : H I U ; = H 3 = 0 
1 1 0 G O S U B 1 0 0 0 
1 2 0 REM P R I N T S O R T E D A R R A Y 
1 3 9 r G R R = 1 TO N 
1 4 0 P R I N T A < R > ; 
1 5 S N E X T R 
1 5 0 P R I N T 
1 7 0 E N D 
3 0 0 REM Q U I C K S O R T S U B R O U T I N E 
1 0 0 0 S = S + 1 
1 0 1 0 L - L 0 : H = H I < S > 
1 0 2 0 M = A < < L + H > / 2 ) 
1 0 3 0 I F A C L X M T H E N L ^ L + l ^ G O T O 1 0 3 0 
1 0 4 0 I F A < H » M T H E N H = H + 1 G O T O 1 0 4 0 
1 0 5 0 I F L > H T H E N 1 1 0 0 
1 0 6 0 T = f l < L ) : f l ( L ) = f i ( H ) - f l ( H ) = T 
1 0 7 6 L = L + 1 • H = H ~ - 1 
1 0 8 0 G O T O 1 0 3 0 
1 0 3 0 REM S E T C 0 N D I T I 0 M N S AND R E C A L L Q U I C K S O R T I F N E C E S S f l R V 
1 1 0 0 L ( S > = L 
1 1 1 0 I F L 0 < H T H E N H K S + 1 > = H : G O S U B 1 0 0 © 
1 1 2 0 I F H I ( S » L < S > T H E N L O = L < S > • H I t S + 1 > = H I < S > - G O S U B 1 0 0 0 
1 1 3 0 S = S — 1 : R E T U R N 

mentation. You are in control of an aeroplane 
rapidly losing altitude. Below you are skys-
crapers which you must bomb and flatten 
enough to land. It plays a nice little tune when 

you succeed but when you crash the effect is 
spectacular. If you find the game too fast or 
too slow, change the speed value given in 
line 350. 

30 SETS P0 KEY 10 REM BLITZ 30 SETS P0 KEY 
20 REM ( . O SHINGO SUGIURA 

40" 140 DEFINES CHARACTERS 30 *KEYO"RUNiM" DEFINES CHARACTERS 
40 VDU23,224,90• 12t" - 90 , 126.90- 126,90, 126 

150 SOUND FOR BOWING 50 V D U 2 3 , 2 2 3 , 9 0 , 1 2 6 , 9 0 , 9 0 , 1 2 6 . 9 0 , 9 0 , 126 150 SOUND FOR BOWING 
60 VDU23,226> 1 0 2 , 1 2 6 , 1 0 2 , 1 2 6 , I 0 2 > 126 ,102 , 1.26 

160 , 170 INSTRUCTIONS 70 VDU23,227, 0,24,24.• 3 6 , 1 2 6 , 9 0 , 126 160 , 170 INSTRUCTIONS 
80 V D U 2 3 , 2 2 8 , 6 0 , 6 0 , 2 4 , 2 4 , 6 0 , 9 0 , 1 2 6 , 9 0 

130 DEFINES 80MB$ 90 V D U 2 3 , 2 2 9 , 2 4 , 2 4 , 2 4 / 2 4 , 6 0 j 1 2 6 , 1 0 2 , 1 2 6 DEFINES 80MB$ 
100 V0U23,230, 0 , 3 2 , 1 1 2 , 2 4 8 , 2 5 2 , 1 2 7 , 6 3 , 0 

190 -300 SET SCREEN n o V D U 2 3 , 2 3 1 , 0 , 0 , 0 - 1 , 2 4 1 , 2 3 3 , 2 3 3 - 1 190 -300 SET SCREEN 
120 V D U 2 3 . 2 3 2 , 1 2 6 , 6 0 , 2 4 , 6 0 , 1 2 6 , 1 2 6 , 6 3 , 2 4 

310 INITIALISE STRINGS ANC) VARIABLES 130 VDU23•£33,32,124.254 127,63 3 1 , 3 1 , 3 1 INITIALISE STRINGS ANC) VARIABLES 140 V D U 2 3 , 2 3 4 . 0 , 8 , 4 , 1 0 2 , 2 4 9 , 2 4 3 , 2 3 2 , 252 
320 TESTS FOR SPACE BAR 130 E N V E L O P E 1 , 1 , 1 1 , - 6 , 1 . 1 0 , 3 0 . 6 0 , 1 2 7 , 0 , - 1 2 7 . 1 2 6 , 0 

16© MOOE7 
330 PRINTS AEROPLANE 170 PROCINSTRUCT IONS 

ISO IF DL=1 THEN DESTRUCT»=>" "+CHPS': ! 8>+CHR*<8>+" " ELSE t>ESTPUCT»=" "+CHR»U0 
340 CHECK IF PLAIIE HAS LANDED )+CHR*<8>+" " +CHR*'' 10 >+CHR*< 8 " " 

190 M0DE2 
330 SLOW DOWN THE PLANE 200 COLOUR134 CLS 

210 VDU23,10,32; 0 ; 0 - 0 • 
360 CHECKS IF PLANE HAS CRASHED 220 FOR BUILDM=2 TO 1S 

230 COLOUR© 
370 CALCULATES PLANE'S NEXT POSITION 240 AsRHD< 3 >+223 

230 FOR HEIGHTV.=29 TO RND<C*4 >+< 20-C+2 > STEP-1 
380 SEE IF BOMB IS ON THE SCREEN 260 PRINT TAB<BUILDJ;,HEIGHT". .CHRSCftJ 

270 NEXT HEIGHT'-. 
390 PRINT BOMB 2S0 PR I NTT ABC BUILDS. HEIGHT*-!-1 >;CHR»< A-t-3 > 

290 SOUND1,-15,RNDC 200 >,1 
400 SEE IF BOMB HAS HIT BUILDINGS 300 NEXT BUILD>. 

310 PROCINIT 
41© EMPTY KEYBOARD BUFFER 320 FIRE4 = I N K E Y » ' I F FIRES®" "THEN RROCBOMB 

330 COLOUR1 PRINTTABC X,Y >;AERO*'SOUND0,-5,100 • 2 
420 COT0320 340 V0U26 IF POINT?< X+2>*64+32,<30-Y>*32 AMD POINT< <X+3 > *64+32,< 30-Y >*32 >"=0 

AND P0INT<<X+4 >*64+32, < 30-Y H3:-" >=0 THEN PR0CLAN0 
430~350 INSTRUCTIONS PROCEDURE 350 FOR SPEED-1 TO 80 NEXT SPEED 

360 IF P0INT<<X+4>#64+32,<31-Y>*32>°0 THEN PROCCRASH PROCDROP 
560- '600 CRASHING PROCEDURE 370 PROCMOVE 

380 IF FIRE=0 THEN 320 
610~630 BOMB PROCEDURE 390 COLOUR3:PRINTTAB< X8,YB >;BOMBS 

400 YB*YB+1 IF YB>«=2S OR POINT< XB*64+32,< 3 0 - Y 8 > * 3 2 > 0 THEN PROCDESTPUCT ELSE 3 
640"660 DESTRUCT1NG PROCEDURE 30 

410 *FX15 ,0 
670-'720 INITIALISING STRINGS AMD VARIABLES 420 GOTO320 

430 DEFPROCINSTRUCTIONS 
730" '740 POSITION CALCULATING PROCEDURE 448 PPINTTRB<13.10>;CHP*(141>iCHR*f132>J"BLIT£" 

450 PR1NTTAB<13-11>;CHR*<141>>CHP»<132);"BLITZ" 
750' '790 LAND PROCEDURE 460 PRINTTAB<2,13>;CHR*<135>."YOU MUST DESTROY THE BUILDINGS FLAT" 

470 PRINTTAB<3,14>>CHP»C135>i"ENOUGH TO LAND YOUR AEROPLANE" 
330' S70 SMASHING PROCEDURE 480 PPlNTTAB<'j.18>;CHP*c135>;"PRESS SPACE BAP TO DROP BOMB" 
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