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DON THOMASSON UTI ! lTV 

Peeking about Vo yeurs wi1l love this chance 
to PEEK into memory to sor t 
o ut screen ch.lracter 
po sitions. 

T he Spectrum IS an mt erestUl;: 
machine It) many ways, but It 
h<ls one characteristic which 

C<ln be infuriatUlg Where a memory 
mapped dl~play allow s tht> 
cha racter Hl a given ~(lecn pO'illon 
to be determnwd by ~ ~nnple PI.! "-
1Il!O memory. tlw Spectrum dlspl,ly 
<tore " ~rran!;ed III what appei1J~ . at 
ii"t sight. to 1)(' a to tally cl1aut iC 
m,lnner. .Ind PEEKs l),{)vlde no 
useful in/orm<llion The manllal 
WMns Ihe u<er of th" . and ~uggl"h 
the u~1' of SOU[N$ a< an "Iter­
noltlVO::. but l lMt h 110 use with ,,,er· 
deIHlI'd gr,lphIC<, which af(' 't','n ", 
<p,lce' 

A I,ttit' pal'('llt I'~pl ' rlllwn l 
~how< that till' ('Ighl byl," formn'g 
lhe char,,"' .' r ill t il\' top Idt h,lnd 
comer of thl' 'trecn nre held Ul h,c., · 
lion, 

1&384 
16640 
IhB% 
171~2 
17401'\ 
17664 
17<)20 
11\176 

16\1\4 ,~ lIw q,IIt 01 Ihe rj"pl.,v 
memo'y area Jild tl", <oth.'r a, l· 
dre""< an' "blanwd by addlllg 2'>/, 
,"ccO::"ivt'ly Ah' 50 we c,m wrill' 

Addn'" - 1(,\1\4 + 2'>h '(n I) 1 
n'~ + y = 16128 + 2~b ' n + \2 ' , , , 
When' the addre~' cont,llll' Ihl' 11th 
bVIP "I Ilw c h,lr,lcII" Ul Ime ~ C,,1 
limn y 

UN BLOCKI NG THE SCREEN 

have bcen examuled An en l"cly 
new block ~tarls, 2048 10Cilt IO'" 
.liter the first , ami we havl' 

Add,!", = 18 171> + 2% ' n 
12'(n - 8) + y 17920 i 2~h n 
32 ' x + y 

+ 

Aft .. r ,1 tota l ,,1 "xteell IlI1e ~. iI thlrr! 
h ln(k ,I",t'. ,lIld we havt' 

Addre" 
lI'(x - I(,) 
H"x I y 

20224 + 2Sb'n 
y = 1<)712 T 2~ (, ' n + 

AMUSING AN D USEFUL 

Inpul ,I ""lllb .. r, ,lIld Ill(' ,creen 1111, 
w!lh, har,,, tN, Tho::n ,I 'C,HI <.tarh, 
III wlllLiI Ill<' ('Ighth byte of \',1("11 
t h M.!Cler " cump,,,<,d w'lh til(' 
"umb!'r wlll("11 \\,,1' mpllt II Ilw two 
.lrt' " 111",1, t l,." h,H,I( I,· p " UH,ve!tecl 
1<) rpv!'rw \'I(j"" by PR!NT OVFR 
Other"",,', the c har,l("\(>' r!'Ill,IIIl' 
IIn.llteretl Inpu ! ,,,rn. and Ill ,,'t "f 

'" .!II 
/.'011'1" I N 
UI II /I 

til\' clMr,IClerS will cha nge lho,e 
which do (lol ;He characlers wllh 
dt'scendt'rs, wuh at least o ne h igh 
bi t in the last byte Inpul 52, ~nd p 
ilnd q will be picked oul To ~dvt' 
ledlous e xpl'(lment the Illllnher, 
worth trYing Me 0.6.8. 16.24,12, ~6,b(), 

b4 <tnd 255 
The second Inpllt allows yuu 10 

<; Ial<' a colour and Ihen alluther 
check number, so that YOIl can pilI ~ 
colour ilgalnst iI <peci li c last byte 
Not a parllClrl.lriy ",clul program, 
but quite am,,~ing 

Now ere"le ,,,me u~er graphiC' 
and extent! the o fl!;mal program ", 
that 11 print> them , by c hangmg Ihe 
9~ e ntrit' s to 132 II you 1" (' ,I bit ot 
C",ft, you can make Ihe luwe,! l inr' 
of eilch ~pN: ial gr"phlc give iI (ii i · 
lerl'llt Ilumber. prefPfilbly not one III 
lhe Irst g,ven above I he program 
will then p'ck 0111 tl", numb!'r , Idell 
lliying each graphiC IIldivI<lualiv 

It need 'c,lfcely be <;,IIt! Ih,rt the 
byte e~am"lett need Ilot be the lasl 
one forlllln!-( the c haractcr II Ihe 
grapll1c< nh1ke iI d ifl .. r.'nt byte lIlo'e 
converllent . a1l1hal need, dUln)l" a 
chang'.' In BA5r v"l"e 

At ,1 gue". lhe SeRI I N> IWK · 
l ion may compalP th., hylt" wilich II 
n"Hi-; from the (I",r,'(h" w,th til\' 
clMra •. \!" pattern dat,' ,tor!'d n'.'.1( 

111<' top 01 the ROM It ",o"ld Iw 
po\"ble 10 Iwr/orm the ",,'W t"r~ 
With th,' 'P'" ial gr,lp lllc, data , hut 
Ihal would p(()babl~' bi' an ()VI'rkill 
Il<)wl'v.'r. IIU'f(' Ill,ty b,' CJ"" willeh 
wo"ld 1l1.,ke Ih.!t w"rth wlllk 
though ",,,cll ,,,,., ",{I,' w,'!lld b,' 
nt'c .... ~';Hy 10 k,'"p til .. ""!""[<{. III", ' 
down 

'" ./0 
IffFl = I,'\iIIA'IHLLI ( A 'J c, Il 
I'RII\'I CiWSIC + 111; 

'" 60 
'0 
110 
~, 

"''' un 
uo 
un 

II 1\ < 7rJ II/lEN / n A - A t- I COlO W 
I .... K 1 
lOR \ -0 IO.!/ 
rOR \ () 10 II 
LI r /lA \/ '" 1111 76 
/I .\ >7 IIIU>,- Lt I FlA\/ - 1')')ilIl 
/I >. > I~ "III/ N I If Il /I\1. -'-' 1 17611 
IlfO-/IlA\I + ll >. + ) / 
/I I'll/<" (01 -= 1''; IlIfN I'RIi\' 1 OV/./? I, AI ~,} . RV 
'I' 
,"ElT ):N/XI \ 
IN/'I ; / ,\ol /,''''/<.. M 
1.".1'1 ; I ,... 
CO I () 7rJ 

:":':"~O:":'~f~.~":'~':' f~':e:,~"~, ,:"~':' 2,:,:":'e:. ,:, ~':,,,:e~.,~..::::::::::::::::::::::::::::::==::: 0 
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GREG TURNBUll 

TEST If peop le te ll yo u computing 
makes yo u du ll and 
introvert ed , try this test to 
see if they a re ri ght! 

T h l ~ IS a p,ogram ior the 48K 
Spectrum It contaIns a fofty 
(IUestlon mtelilgence test and 

two $holl l)Crsonallty tes ts Th e tQ 
lesl conl,lIns bolh verbal que~tlons 
and mathematIcal o lles The millh\ 
questions can be wo rked o ul on 
paper {w llhoul tl1O' u se of a 
calculalo'} and the results enlered 
when prompted by the coml)utcr 

YOU R S1 ARTER FOR FI VE 

I he (Istlng may look ve.y long, I)ul 
don 't be I)ul off from lypIng II m, ,I' 
many of the IIn{'\ Me very ~u11\I"r 
,md Coln be edll('d Oil\. altcl('d ,md 
re«'nte •• 'd WIth a new line number 
Tht' It'SH can be 5('en <J1 ,1n ('Kam.,I., 
~nt'en beforl' use ! lo wl.'ver, Ill{< 
ma,n IQ le\t I~ t Ul"l<'d (via ,I r(',II 'l in1l' 
(lock whI c h I~ upd'lll'd 
p{-' rio<locally). <,() 'IOU have ., ma~ 
unum of Ihlrty 1I1Inul('\ to ounpTt'I\' 
the leSI 

You may I),I'~ on <lny qu("II(Jn , 
by 1'/lINIng 0 10 tilt' al1 'wPr{s) AI til(' 
' Iar l o f colch loop you ,HC 'C{l(",Q.'d 
to ('nler Ihe numbt'r of the (fue~tlol1 
Ihal you WIsh to attempt Ih" 
,ll1ow~ you In .<'Iurn to ,my que~ tl()n 
you may hav.' 11<1\)(><1 on PII',lIe 
no\(' Ihal if you DO attempl ,1 'lue\ 
\ IO n, whethcr you W'I II IIghl or 
wrong, you will nol be .,lInw!.'d to 
r('luIIl to It la l('1 Yo" ,HI' o nly ,11101'1' 
I,d 0111' attl.'mpl ,11 ('.teh {IUeSllnn 

SLOW BUT SU RE 

1,1k!' YOllr tunl' wllh til<' 11."1 ,lIld 
,1nSWe, (',I\.h Iju<" t lon cdlt'f" lly, l\\11 
don't ,pend Ion much time OVI" ,t 
{lu('~lIon you mily Ill' sluck on Al 
Ihe ('nd of the 11"1 tf Ihl' tum' " UII, 
0' you re(lu('st (IU('\I IOO 0 or It ,III oi 
Ill<' qU('Sllon\ hav(' bt'('n IlIed , Iht 'n 
your \core< you. IQ ra lll1!l, ilnd '''III\' 
Cumlnl'nl , will b., 1)fll1tl'd on till' 
""'(,11 You can 11lt'11 Iry 10 ,I \1 ~\\'N 
quhtl()o. III Ihl' Iw.snnailly 11,,1_ 
I tw.(-' questIOns have no lime Iunll 
tlnd ynu only hilvl' to (-' nlf'r A 01 Bon 
,10\\\,1" 10 Ih"ln Don I Ihlllk too 
hilld aboLlt Ill<' qU('Illon_, 1.'1 10 
,tn,w\'! them Inst Inct Ively AI 1111' 
,'nil of ('M'h of [hew (fll t"tIOn\ ,I 
('ommenl IS nld<le b.,s .. d on vellll 
''-'\ulls 

• 

HOW IT RUNS 

2 

'·9 
11. 17 

!()·ll 
2,·10 

J"·./O 
so·~s 
6()-6S 
up, 
lJ(}·lJ6 
<]().'J() 

100-190 

lO()·l'ifl 

1I)()· 16() 
.J()(J·.j l() 
Ij()()..Slfl 
6(){).6./0 

70().7 III 
H(J{)· lIl ~ 
90().Q 1 ~ 
1fI()iJ-1 I,j() 

1116-1 '1 If) 

111l1().! J 1/1 

.j(KJ(J_1.! I() 

WJOI)., 1 III 
(}Q9(.I·9'1t J<J 

POKll..eybo;ud rc)pon)e Iml(')OUn(/ De/me n,lme~ 
vallablel for prog',lm 1;/e ,1nd flee memOl y (in K). 
Cled;,. 
Ini/M/i)e .CfCCIl pletule flQ lc,l). filch Ime entered 
a" a )trlfll: The whole PIClwC is then defined a} the 
Slim of thc\c (f51· SUI/J)l I) then printcd on Ihe 
)Cleen 
LOild m,lchrne biJd/:tound no"e. 
Introduc tIon 10 prow,ll1l Ihc men,lJ.1e I~ )Ioted ,h 
YS, then s tllnJ.l·~p/llllfll-l i. [/~ed to ~('qucntl,!//y p.int 
thi) on the Icreen + i>ildlllo(md m,lehm€' code 
noi)e 8. beep!> The )1)1.'(.'(1 I, ch.lll/-lcable by i!/terlflg 
PAU~r I 
Menu 01 chOice), Inpul ,lOd J.l0 10 linc numbe, 
COn/mul.' \ub'oulme 
~ t ,lfl le}1 IU/lfoillinc 
Choo,e que,lIon num/w, 'lIbIO(JlInC. 
Chcd 10 ,ec If qUINlon h,1> ,!/'(',Idy b('('n ,I/h\\f'red 
PrCI{'nl.t fCPC,)1 oflhe <"lme (IUel/loll 
Upd,l te rhe leal.llme docl.. (ba)('(f on Ihc fRAMES 
.yslcm lari,lble/, and pllnt the lime on the \(reen 
tOO 00 /0 f(j 00 mmlllel ,econd,} 
Inr/t,lli)c I,";,lblh Cl: IQ <;(OR[.MIN ~tC {'IC 
,)/UI 11.111 clocl.. ,llld 1('11 
Oou/}/e numhcI ,1111"1.'/ (>. ~ I 
SIIl).!/!' number ,1f)IW!" 1' 1 
S;n/-l/c \\ aIel .lOS\\ el 
l'er'ona/ilY le,1 (I' 1£ <; 1/ no f\m\\e, ,lflcI ,co,e 
(AS. PllA/ 
I'CI,onalilv lelf fP If \ 1/ 110.1 \11\1\1" ,lIld ICO'C 
(AS,I'I1R/ 
[Oild /joe Cr,lphl(' \ -
I' ,/ Pi /110 I /t-'Ildb comm('tlll 
I'Tf'n no! I('~ulll comme/l " 
IQ 1f"1 Inlro(/uclol\' me",!j.:e 1\5/, ,II ,)I)OI'e ~ t,lll 
/e,/ ('hoo~e Que)"OIl/wmbf'l. IIp(/,11f' dod .. ched 
lo)ee I( QII("'lon ,ll'C,ldy ,tn,,,e,cd /-10 /0 QU('~I;on 
Imf' numbe' 1/000+/lf, QU("IIon numbf'I}) Ihe 
malll qUl-"'IOII loop 
rile ';() IQ /(,,1 qVf',llom I'nnl quc,llon, e()~UB 
io, ,111 ,mj,,,el, check 10 H'C If CIUe" IOI! \V,l, p,l~,('(1 
on I,tn"" cr 01. ICIII01;C QUf'~"on Irom ,cleen. 
,cturn 10 m.l!1l loop lime W.JO) 
TIIllf"-UP leI' complet{'(/ GO(jUR fOl IC,II/I, rNurn 
10 m f'I1U 
p 71 <; T no I \e, ·up IV('('Il. ,Inri pllnl milO mc"aJ;e 
PSI- ~t,1I1 Ie, I, prml f/w'IIIOnl II! ,eqUl.'tlce, c/Jed 
e,lc/1,IIII"('I, moe,II(' ICOII' rnd le,l. C() ~(llIlol 
"'lull. ",ml /("11/1 COllllllent- ,mel '('/Iml ro mf'nu 
P 11'1 no . .! A) lrer P I I (j r no I c\cepl 110 me},,,~c 
,In(/ tll('f(-' ,I'C Jf) Quelllonl 
IQ Ie, I 1{"lI/". Gel IQ \,l/uf"lrom '('011' p"nl >co,(' 
1)1111' IQ I,llll(, ,111d comlll('nt,. 1('/111I! 10 lIlel1U 
IQ ,(,,, (-'\,llI1p/el. 
AlI/o.,,,v(' I'elfiy /Oillme Hv COlO 9WI(l ,In(/ RfM 
/01 prO).!I,1I1l )ILe 1./ 6" 
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THE PRACTICE ElEMENT 

It must be noted that IQ tests can­
not be regarded as to tally reliable. 
and tha t the test can only be u~cd 
once on a given individ ual because 
of the pract ice element Howcver. 
an examin at ion of the li_t ing should 
I) .ov,de some very usef ul rout ines 
which you could Irlcorporate In to 
your own progra ms. For example 
The namcd size/lree variables; thc 
mcssage rout ines and the reill ·tnne 
clock (ba'cd on the FRAM ES system 
variable); and f mall y, t he autO· 
silve/verl fy rou t ine which ~aves tim e 
during th ... development of any pro· 
gram 

1 PEM T.O. TES T. 

IQ 

IQ 

2 POKE 2360Q,250: POKE 23561, 
6: POKE 23562,3: LET SIZE~IPEEK 
2362~~Z56.PEEK 23629 - 23~55 '/1000 

: LET FREE- f65536 - USR 7 962"1000 
3 REM 
4 REM .*4 ....... * .... *4 .. *4*4 , REM *44J.9. TEST PROGRAM* .. 
6 REM • 44. By G.Turnbull.4** • 
7 REM MF.,r 48< 2)( Sp~ctru .. " 
8 REM ............ **44 ••••••• 
9 REM 

10 REM INITIAL SCREEN. 
11 LET AS= " ... .... --- . 
" LET BC",· • •• • • • · 
n LET CC .. • • •• -- • · 
" LET DC"' · • •• • • • · 

-• 
• 
• 

" LET E . .. • .......... -- •• · 
16 LET FS- AS+9S+CS+DS+ES 
1~ BORDER 6: PAPER 6: INK 2 : C 

LS : PRINT AT ~,OIF.IAT 12 ,11;". 
• ": BEEP .6,3~: PAUSE ~5 

20 REM LOAD M.C. 
2 1 CLEAR 65119: RESTORE: FOR 

A~65110 TO 65128: READ B: POKE A 
,B: NEXT A: READ C : LET C ~C.6512 
8: FOR A~65129 TO C: READ B: POK 
E A,B: NEXT A 

22 DATA 62,9,237,71,237,94,201 
,0,0,9,62,62,237 , 7 1, 237,86,201,8 
,s 

23 DATA 2 1,229, 2 13,197 ,245,1 7 , 
16,0,33,16,0,205,191,83,241,193, 
209,225,243, 195,56,0 

25 REM INTRO. 
2 6 PAPER 4: BORDER 4: INK 0: C 

LS : PRINT "INTELLIGENCE QUOTIEN 
T Il.al TES T", OVER 1;AT 0,9;" 

Peuonal Sohwar .. Autumn 8S 

FEATURE 

2~ LET YS~ " THI S PROGRAM CONTA 
INS DNE t .9. TES T AND T~O PERSON 
ALITY TES TS. THE TES T CONS ISTS 0 
F ~D 9's, AND HAS A TIME LIMl 
T nr ~0 MINS IBY A REAL TIME CLO 
CKI. IT MUST BE NOTED THAT 1.0 T 
FS TS CANNOT BE REGARED AS TOTAL 
LY ACCURATE. THE TESTS ONLY SHO 
~ POTENTIAL AND CAN ONLY BE USE 
D ONCE. INTELLIGENCE I S A 
VERY VARIED INDIVIDUAL FACTOR A 
NO IS RELATEDTO A GENERAL LEVEL 
OF ABILITY, AS SHOWN IN THE PER 
FORMANCE OF AWIDE RANGE OF DIFFE 
RENT TASKS ." 

28 RANDOMIZE USR 65110: FOR Z­
I TO LEN YS: IF YS1ZI ~ · • THEN 
PRI NT" "I: GO TO 39 

29 PRI NT YSIZli: BEEP ,05.25: 
PAUSE 3 

~u NEXT Z : RANDOMT ZE USR 65129 
: PAUSE 25: GO S UB 50 

~5 REM TEST MENU. 
36 PAPER 0: INK BORDER 0: B 

RIGHT I: CLS : PRINT '1.0. TEST 
"IENU:::,OVF.R J IAT 0.01 " ____ _ 

~~ rRINT "PRESS I FOR T.G, TES 
T . "' '" 7 FnR PFRSONALtTY TEST No, 
I.·,· ~ FOR PERSQNALITY TES T No.2 
",.~ FOR 1.9, TEST EXAMPLES. ··· 
3B INPUT 'TES T No . "; X: I F X- 4 

THEN GO TO 5 000 
39 IF X, I OR X}4 THEN GO TO 3 

B 
40 GO TO X.100B 
5 0 REM CONT. ROUTINE. 
55 PRINT _O . ·PRESS ANY KEY TO 

CONTINUE:": PAUSE 0: PRINT _9: R 
ETURN 

60 REM S TART ROUTINE . 
6 5 PRINT .01 "PRESS ANY KEY TO 

S TART CLOCK:": PAUSE B: PRINT _0 
: RETURN -. REM B. No. ROUTINE. 

" INPUT "ENTER THE Q.No. YOU 
WI SH TO TRY:";B: ,. "s OR B)5'" 
THEN GO TO -, 

-6 'F ••• THEN GO TO 1955 -- RETURN 
SO REM CHECK S CORE VALUE. 
S~ IF S IB' ~ I THEN 

0; FLAS H I I "QUESTI ON 
WERED'"I FLAS H 0: GO 

86 RETURN 

PRINT AT 2 , 
ALREADY ANS 
TO J040 

<;>0 REM STOP REPEAT 9. 
<;>1 LET BB- BB+l 
95 LET S I Bl - l 

, 



FFATUR F 

96 RETURN 
IB0 REM UPDATE CLOCK. 
liB DEF FN ZII-I NT 1165536*PEEK 
23674i256*PEEK 236~3 .PEEK 2 3 6 72 

1 /5B): LET SEC 2~FN Z II: LET SEC3 
- SEC2-SEC I 

120 IF SEC3 <69 THEN LET SEC - SE 
C3 : GO TO 140 

13 0 LET MIN- TNT SEC3/60: LET SE 
C_ IMIN _ INT MIN)*6B: LET MIN~ lNT 
MIt~: LET SEC - tNT (SEC •. 51 

140 PRIHT AT B,OI-TIME- -;AT B, ? . -
I ~" TF MIN <_9 AND SEC (-9 THEN 

PRINT AT 0 ,51"O-;MIN;AT 9,B;"0"; 
-=;eT ,.0 IF MIN ' 9 AND SEC C-9 THEN 
R TtlT AT 9.-';lMIN;AT 0,8; -0- 15 EC 

I 'D <F MTIH-9 AND SEC ~9 THEN 
RT ~IT AT g, ::'i ; "9-;MJN;AT 0,81 SEC 

l AD lF "TN " 9 AND SEC ~ 9 THEN 
HIT AT "' ,-';; "TNIAT O, 81SEC 

IQ" RETURN 
20(1 RFM TNTTIALI SE . 

P 

P 

PR 

~I '" LET BBz0: DIM 5 15 91: LET 19 

- ,,: LET WS .. " 
-. LET SCOREz 0: LET 

MIN-O: LET SEC" '" 
229 OEF FN Z II ~ INT 1165536*PEEK 
23674iZ56*PEEK 236?3 iPEEK 23672 

I 1~9) 
230 GO SUB 69: REM S TART TEST. 
240 LET SEC l c FN Z I) 
250 RETURN 
3 00 REM 2*NO. ANSWER. 
, 10 INPUT -ENTER No. OF 1s t. IT 

EM I X I:"; X 
~29 IF X( 9 OR X>6 THEN GO TO 3 

J Ai J 

640 CLS : RETURN 
650 REM P.T. 2 A. L SCORE. 
660 INPUT "ENTER ANSWER TO 9. 

A/ BI: ";AS 
6 7 9 IF AS() "a" AND AS() "b" THEN 

GO TO 660 
6ag TF AS- "b" THEN LET PT2B- PT 

?Bi J 

6"'0 CLS : RETURN 
7~~ REM LOAD U.D.G. 
~ I~ PE~TORE 720: FOR 0 - 9 TO 7 : 

R~AD r. : pn~E USR CHRS J44iB,C: N 
E'-: T B 

729 DATA 9, 24,9,126,1 26,0,24,0 
730 PETURN 
899 REM P.TEST NO.1 RESULT. 
8 0J IF PTIA- 29 THEN PRINT "EXT 

REMELY TNTROVERTED'" 
8"2 TF PT1A- J9 THEN PRTNT "VER 

Y INTROVEPTEO" 
80~ IF PTIA- 18 THEN PRINT "SUI 

TE INTROVERTED" 
8e4 IF PTIA_ 17 OR PTIA- 16 THEN 
PPINT "SO"EWHAT INTROVERTED" 
8 0 5 IF PTIA- 15 OR PTIA- 14 THEN 
PRINT " SL IGHTLY INTROVERTED" 
806 IF PT IA- 13 OR PTIA- 12 THEN 
PRINT "A SHADE INTROVERTED" 
8 0 ' lF PTIA- II OR PTIA- Ie OR PT 

1 Ar C;> THEN PRtNT "AVERAGE" 
s ns <F PTIA- e OR PTIA_7 THEN P 

RTNT "A SHAm: ~ XTROVFRTED" 

ono <F PTIA" "'I OR PTIA- 6 THEN P 
P tNT " SI tr.HTI Y ~XTROV~RTE"D " 

R'. " PT IA- ' OR PT1A- 4 THEN P 
R T ~IT "SOMEIoIHAT ~XTROVERTED" 

"" l F PTIA - 2 THFN PRTNT "QUIT 

19 F. F.XTROvERTFn" 
339 INPUT -ENTER No. OF 2nd. IT 

EM IYI:-, Y 
,49 IF Y' 9 OR Y) 6 THEN GO TO 3 

2 0 
,~0 IF ~C'0 AND X_V THEN PRINT 
AT 2 ,BI-TRY AGAIN' " : GO TO 1940 
,69 RETURN 
409 REM S INGLE NO. ANSWER. 
4 J (J T NPUT - F~ITER YOUR VALUE FOR 
A:· I X 
420 RETURN 
~90 REM ONE WORD ANSWER. 
510 INPUT "ENTER THE WORD / PART ­

WORD ANSWER:-1AS 
'520 RETURN 
690 REM P .T.1 A. L SC ORE. 
619 INPUT "ENTER ANSWER TO Q . 

Alln .: -lAS 
620 TF AS() -a" AND AS(> "b" THEN 

GO TO 619 
6 39 TF AS- " a " THEN LET PTIA- PT 

S t 2 I F PTIA_ t THEN PRtNT "VERY 
EXTROVERTED" 
R13 I F PTtA - 0 THEN PRINT "EXTR 

EMFLY EXTROVERTED'· 
8 t ~ RETURN 
q00 REM P . TEST NO. 2 RESULT. 
q0 J TF PT2B - 30 OR PT2B- 29 THEN 
PRI NT "UNSHAKABLE'" 
"'02 IF P T2 B- 28 OR PT2B-2? THEN 
PR tNT " TMPERTURBABLE" 
c;>~~ TF PT 2S - 26 OR PT2B- 25 THEN 
PRTNT "UNFLAPPABLE" 
on. lF PT 2B-24 OR PT2 B- 23 THEN 
PRTlH " CALM " 
0.5 lF PT 2 B-22 OR PT2B- 2 1 THEN 
PRI NT "BALANCED " 
00. lF PT?B- 20 OR PT 2 B- 19 OR PT 

? B_ 18 THEN PRTNT ' S TEADY " 
Q07 TF PT 7S _ 17 nR PT2B - 16 OR PT 

2 B- I "'I OR PT~ B - 14 TH~N PRINT "AV 
EPM'E· 

P".oo nnl Soitwall' AUlumn '85 



o~~ IF PT2B ~ 1~ OR PT2B- 12 OR PT 
2B- II TH£N PRTNT · SYMPATHETIC " 

q"q IF PT2B- 10 OR PT2B- 9 THEN 
PIH NT " SUGGES TIBI.E" .,n 
P '~IT 

." 
FHNT 

" PT2 B.,a OR 
"EMOT I ONAL " 

" PT2S- 6 OR 
"SENS TTIVE" 

PT 2B- ? THEN P 

PT2B-~ THEN P 

ql2 IF PT2B- 4 OR PT28-3 THEN P 
RiNT " OVERSENS ITIVE" 

ql3 IF PT28-2 OR PT2B _ 1 THEN P 
RINT "NERVOUS' 

014 IF PT2B- t OR PT28- 0 THEN P 
RINT "NEUROTIC" 

0 1'5 RETURN 
I ~A~ REM I .g. TES T. 
1~0~ PAPER 6: BORDER 6 : BRI GHT 0 

INV 2: CLS : GO SUS 7 00 
1E"~ PRINT "1.9 .TES T.:"; OVER 1; 

AT 0, 0; "-:;:c:-;-oc;: 
101 ~ l ET Y.· " THI S I S A VERBAL / N 
IIMF Alr:AI TYPFOF TE ST . NI) CAL r. UlA 
TOP O;;: ARE 
PI MINS. 5 (1 

flON 'T r.rT 
TO PA O;;:<::; 

rPI <::;' . 

ALLOWFO. YOU HAVE ~ 

I I<;F THE" TI ME WEll. 
<;TUCV ON ANY ONE Q. 

ENTER PI TO ANY ANSW 
ONCE O;;: TARTEO YOU M 

II <;T FNTFP THFfJ. No . YOU WI SH TO 
TPY, nll <; AllOWS YOU TO RETUR 
~I TO II pA <;.<;.£"ng. T F YOU HAV£ ANY 
TIMF I FFT. FNTER ~ IF YOU ARE 

"'" Af'" YOU ApFFI NI S HE"D BE"FORE" TH£ 
TIMF I e:: LIP . THE" CLOCK I S UPDATE 

Il FOP FAr. H 0." 

1"' 6 RA NDOM l7E USR 6~ 110: F OR Z-
1 TO I.FN Y.: IF Y.fZI - " THE"N 
PP INT " ";: GO TO HU B 
1~1 7 PRINT Y.fZI;: BE"EP . 0~,2~: 

PAUSF 2 
lAI R NEXT Z : RANDOMI ZE US R 65 12 0 
102(11 GO S UB 5 0 
1025 CLS : PRI NT AT 0 , 16;~1.Q. T 
E"ST: "; OVER I,AT 0,16;" ____ _ 

103 0 GO S UB 2 oe: REM S TART . 
1(114 0 GO S UB 7 (11: REM CHOOSE g. 
104 ~ I F BB- ~O THEN PRINT FLASH 

I ;AT 2,£11 "ALL 9UEST IONS ANS W£RE 
0'"; FLASH 0: PAUSE ~O: GO TO 19 

" 10~0 nn S UB 100: REM GO CLOCK. 
IPI~~ IF MIN~30 THEN GO TO 195 0 
1060 GO SUB eo : REM CHECK 9. 
106'5 GO TO 11ge~fB*161: REM GO 
QUES TION . 
11 99 REM I .Q TES T Q's, 
111 6 PRINT AT 2,'H "9' s . 1 - 6:ANAL 
OGl ES: 9.1.", OVER 'IAT 2 ,0'" __ 

__ ·IAT 4,,,,"EN 
TER THE No.5 OF THE EXACT TWO WO 
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FFA TU HI· 

RDS NEEDED TO COMPLETE THESE :" 
tl1 7 PRINT AT 7 ,9,"SITTER I S TO 
CHAIR AS X I S TO Y:" 

PLATE, 
~2"; TAB 

III B PRINT AT 9.91"fCUP, SAUCER, 
LEG I" I AT 19,21"1" , TAB 81 
161· 3 ·ITAB 22 ; "4· 

111 9 GO S UB 3 99: REM ANSWER . 
1129 IF X_ I AND Y- 2 THEN LET SC 
ORE -SCORE ~1 

11 2 1 TF X-O AND Y- " THEN GO TO 
11 2 4: REM P ASS . 
11 23 GO SUB 99: REM NO REPEAT &. 
11 2 4 FOR A- 2 TO 19: PRINT AT A,9 
oW.: NE XT A 
11 25 GO TO '949: REM RETURN . 
11 32 PRINT AT 2 ,9 , "&. No. 2 :"; OV 

ER lIAT 2, .0 '" -:-::-:-0::. 
11 33 PRINT AT 4,S,"NEEDLE I S TO 
THREAD AS X IS TO Y" 
11 3 4 PRINT AT 6,9," 'COTTON, SEW, 

LEADER, FOLLOWER I ",AT 7.3'"I~'T 
AB 10;"2"'TAB 16; "3 ",TAB 26'"4~ 
1 135 GO S UB 3 00 
1136 IF X-3 AND Y_ 4 THEN LET SC 
ORE-SCORE .1 

1137 IF X-0 AND Y- 0 THEN GO TO 
1139 
11 39 GO S UB 99 
11 3 9 FOR A- 2 TO 7 : PRINT AT A,0, 
WS: NEXT A 
1140 GO TO 1940 
1148 PR INT AT 2, 0 ; "Q. No. 3: "' OV 

ER I; AT 2, 91 "-:;-c;;:--;-;; 
1149 PRINT AT 4,01 "BETTER I S TO 
WORSE AS X I S TO Y:" 
11 5 9 PRINT AT 6,0; " 'REJOICE , CHO 
I CE, BAD, MOURN I~ ;AT 7 ,4,"I"; TAB 

121 " 2 ~;TAB 19; · 3" 'TAB 25,"4" 
1151 GO S UB 3 00 
11 52 IF X- I AND Y- 4 THEN LET S C 
ORE_SCORE.' 

11 53 IF X- 9 AND Y-0 THEN GO TO 
1155 
11 5 4 GO SUB 90 
1155 FOR A- 2 TO 7 : PRINT AT A,0 , 
WS: NEX T A 
1156 GO TO HJ40 
1164 PRI NT AT 2,0;" 9. No.4:", OV 

ER l;AT 2 ,01" -:-::-:-00, 
1165 PRI NT AT 4,0; "FLOOR I S TO S 
UPPORT AS X IS TO Y" 
1166 PRI NT AT 6,0;"fWINDOW, GL AS 
S , VIEW, BRICKI";AT 7,:SI "I" ,TAB 
Ilj ·2";TAB 17; " 3 " ITAB 24, "4 " 
1167 GO SUB 3 09 
1169 IF X- I AND y-:s THEN 
ORE_SCORE~l 

1169 IF X- 0 AND Y- a THEN 
lJ 7 1 

LET SC 

GO TO 



FFATURE 

11 7 9 GO S UB 98 
11 7 1 FOR A- 2 TO 7: PRINT AT A,9; 
W": NE ¥. T A 
1172 GO TO 1949 
1188 PRINT AT 2,8;"0. No. 5 :"; OV 
ER llAT 2, 81" ___ _ 
1181 PRINT AT 4,9;"I S LAND I S TO 
WATER AS X I S TO Y:" 
1182 PRINT AT 6,8; " (WITHOUT, CEN 
TRE, DIAGONAL,";AT 8,81 "PERIMETE 
R)"jAT 7 ,4j"l"jTAB 12j"2"jT AB 2 1 
j" 3 "jAT 9,4j"4" 
11 83 GO SUB ,." 
11 84 'F X-2 AND y - . THEN LET SC 
ORE"' SCORE~ t 
1185 'F X'. AND y • • THEN GO TO 
11 8 7 
1186 GO SUB 98 
1187 FOR A-2 TO 9: PRINT AT A,8; 
W" : NEXT A 
1 188 GO TO HJ49 
1196 PRINT AT 2,9 ,"0. No.6:"; OV 
ER 1 jAT 2,9j "_,---=-= 
1197 PRINT AT 4,S, "VEIL I S TO CU 
RTAIN AS X IS TO Y: " 
1198 PRINT AT 6 ,81 " (E YES , SEE, W 
INDOW, HEAR ) ";AT 7 , 2; "I";TAB 8;" 
2" ITAB 14j" 3 "jTAB 21;"4" 
! 199 GO S UB 399 
1209 IF X ~ 1 AND y2 3 THEN LET SC 
OF: E =SCORE~ l 

129 1 I F Xe B AND Y ~ 9 THEN GO TO 
1 2 (13 
129 2 GO S UB 99 
12 B3 FOR A=2 TO 7 : PRINT AT A,B; 
y,, : NE¥.T A 

1294 GO TO 194B 
12 1 2 PRI NT AT 2, 9;"0 '5. 7 - 12:SI" 
ILARITI ES : Q. 7 ." ; OVER llAT 2 ,9; 

"i AT 
4,9; "ENTER THE NO. 5 OF TWO WORD 

S WITHTHE MOST S IMI LAR MEANINGS . 

12 13 PR INT AT 7 ,B,"DIVULGE, DIVE 
R, REVEAL, REVERT " jAT 8,3;"t"jTA 
B 1Ii "2 " jTAB 181"3"; TAB 26, "4" 
12 15 GO S UB 3 99 
1216 IF X= I OR Xz3 AND Y- l OR Y-
3 THEN LET SCORE=SCORE~1 
12 17 IF X ~0 AND Yz 8 THEN GO TO 
12 19 
1218 GO S UB 99 
1219 FOR A=2 TO 8: PRINT AT A, 0i 
W5: NEXT A 
1220 GO TO UJ49 
1228 PR INT AT 2,0,"0. No. 8 :", OV 

ER liAT 2, 9i "_,---=-= 
1229 PRINT AT 4,9, "BLESS ING, BLE 
SS, BENED I CTION, " ;AT 6,0j "BLESSE 
D" iAT :S , 3i" t" jTAB 1 2 j"2"jTAB 2 1; 

"3 "jAT 7,3 ;"4" 
123 1 GO S UB 399 
1232 I F X- lOR X- 3 AND Y- I OR Y-
3 THEN LET SCORE-SCORE~I 
1233 IF Xe S AND y K9 THEN GO TO 
1 235 
1234 GO S UB 99 
1235 FOR A= 2 TO 7 : PRINT AT A,9; 
WS: NEXT A 
1 236 GO TO 1040 
1 244 PRINT AT 2,0,"9. No.9:", OV 
ER l;AT 2,9," 
1245 PRINT AT-=. C,C.C;C,C"N·TELLIGENCE, 

S PEEDINESS ,",AT 6,Sj"CURRENTS, 
TIDINGS" ;AT 5,5,"1",TAB 18;"2"jA 
T 7 ,3;"3"jTAB 1 3 j"4" 
12 4 7 GO S UB 3 00 
12 48 IF 
4 THEN 
12 49 IF 
1 251 

X= 1 OR X= 4 AND Y- l OR y a 
LET SCORE- SCORE+l 
X- S AND Y- 9 THEN GO TO 

1250 GO S UB 9 0 
125 1 FOR A-2 TO 7 : PRINT AT A,0, 
WS: NEXT A 
1 252 GO TO 194B 
1 260 PRINT AT 2,8;"9. No.18:"; 0 
VER I,AT 2, B, " ____ _ 
1261 PRINT AT 4,8j"TALE , NOVEL, 
VOLUME, S TORY " ,AT 5.1j"I";TAB 8; 
"2";TAB 15;"3"jTAB 23,"4" 
1 263 GO SUB 399 
1264 IF X~ 1 OR X~4 AND Y- l OR Y-
4 THEN LET SCOREESCORE.l 
1265 IF X- 8 AND Y_S THEN GO TO 
1267 
1266 GO S UB 9B 
1267 FOR A~2 TO 5 : PRINT AT A,8; 
W": NEXT A 
1268 GO TO 1848 
1276 PRINT AT 2,9;"9. No.l1:"; 0 

VER 1; AT 2,81 " -,--,--CCCCC 
1277 PRINT AT 4,8,"INCARCERATE , 
PUNI S H, CANE,",AT 6,9; "CHASTI SE " 
,AT 5,5, "1";TAB 15,"2";TAB 22, "3 
"jAT 7, 4,"4" 
127 9 GO S UB 399 
1289 IF X"'2 
4 THEN 
1281 IF 
1 283 

LET 
OR X " 4 AND Y" 2 OR Y­
SCORE"SCORE~1 

X=B AND Y"'8 THEN GO TO 

1282 GO S UB 99 
1283 FOR A- 2 TO 7: PRINT AT A,B; 
WS : NEXT A 
1284 GO TO 1849 
1 292 PRINT AT 2,8, "9. No.12:"; 0 
VER IjAT 2, 9, " ____ _ 
1 293 PRINT AT 4 ,8; "LUMP, WOOD , R 
AY, BEAM"IAT 5, 1;"I"jTAB 7j"2"IT 
AB 13; "3"jTAB 1 8 ; "4" 
1295 GO S UB 399 
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1296 IF X- 3 OR X- 4 AND Y- 3 OR Y-
4 THEN LET SCORE- SCORE+l 
1297 IF X ~9 AND Y- 9 THEN GO TO 
1299 
12 9 8 GO S UB 99 
1299 FOR Az 2 TO ~: PRINT AT A,9 , 
loiS: NEXT A 
1399 GO TO 1949 
13 98 PRINT AT 2,9;"Q' s .1 3 - 19:MAT 
HS EQUATIONS . Q.13."; OVER I;AT 

2 ,91 " :cC;-:-';:-~~~~C;~C7.:-C::­____ "jAT 4,9;'YOR~ OUT THE VALUE 
OF A IN THESEEQUATIONS , ON PAPE 

R AND THEN ENTER IT WHEN PROM 
PTED, " 
1399 PRINT AT 8, 9j " 42" A*IA+ll' 
1 3 11 GO SUB ••• 
13 12 I F x-. THEN LET SCORE- SCUR 
E n 
13 13 IF x-. THEN GO TO 131 5 
13 14 GO SUB •• 
1 3 1~ FOR A- 2 TO 8 : PRINT AT A,B; 
loiS: NEXT A 
13 16 GO TO 1949 
1324 PRINT AT 2 ,9; "9. No,14:'; 0 

VE R 11 AT 2 , 9 I "-;--:;-:-;---;;:-
1 325 PRINT AT 4,9;" 8*7 - 2*A+A+2" 
1327 GO S UB 49£1 
1328 IF X" 18 THEN LET SCOREz S CO 
RE+l 
1329 IF X" 9 THEN GO TO 133 1 
1339 GO SUB 9£1 
1 33 1 FOR A-2 TO 4: PRINT AT A,£II 
loiS: NEXT A 
1332 GO TO 194£1 
13 40 PRINT AT 2 ,81 " 9. No.lS:"1 0 

VER liAT 2.9; ".,--::c-,-,,-
1341 PRINT AT 4,8;" 2+19*6) - 14*A 

13 4 3 GO S UB 499 
13-14 IF X- 4 THEN LET SC ORE- SCOR 
E ' , 

1 34~ IF X .. 9 THEN GO TO 1347 
13 46 GO SUB 9 9 
13 4 7 FOR A ~ 2 TO 4: PRINT Al A,SI 
loiS: NEX T A 
13 48 GO TO 194.0 
1356 PRINT AT 2 ,91 "Q. No.16:"1 0 

VER I;AT 2 ,91 ".,--::c-,-:c: 
135 7 PRINT AT 4,9;" 12 +S - 2 1- 16+A 

1359 GO SUB ••• 
136" 'F X" - 17 THEN LET SCORE- S C 
ORE +1 
136 1 IF x·. THEN GO TO 1363 
1362 GO S UB 9£1 
1363 FOR A~ 2 TO 4: PRlNT AT A,9; 
loiS: NEXT A 
13 64 GO TO 1948 
1372 PRINT AT 2 ,0,"9. No.1 7 :"; 0 (' 
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VER liAT 2,0," 
1373 PRINT AT 4,8," 5*9- 1S *A" 
137~ GO SUB 499 
13 7 6 IF Xz3 THEN LET SCORE - scaR 
E>' 
1377 IF Xzs THEN GO TO 1379 
1378 GO SUB 99 
1379 F OR A- 2 TO 4: PRINT AT A,9; 
loiS: NEXT A 
13 89 GO TO HM9 
13 8 8 PRINT AT 2, 9; "9. No.18!·; 0 

VER 1; AT 2 ,01 ".,--::-c:---::-
13 8 9 PRINT AT 4,9," 9.21~.2~z9. 
6*9 .7*A" 
13 91 GO S UB 49" 
1392 IF X- 2 THEN LET SCORE- SCOR 
EH 
1393 IF X- 9 THEN GO TO 1395 
13 94 GO SUB 99 
1395 FOR A= 2 TO 4: PRINT AT A,0i 
loiS : NEXT A 
13 96 GO TO 1949 
1494 PRINT AT 2,0;"9 . No . 19:"; 0 

VER 1; AT 2, 9, ".,--::c:-::--::-
1485 PRINT AT 4,9," 9. 28~. 35-8. 

S*9.4*A" 
1487 GO SUB 489 
1498 IF x-. THEN LET S CORE-SCOR 
E>I 
1499 IF x-. THEN GO TO 1411 
14HJ GO SUB •• 
14 11 FOR A- 2 TO ., PRINT AT A,9i 
loiS: NEXT A 
141 2 GO TO 1949 
1429 PRINT AT 2,8;"9' 5 .28- 25: LI 
N~S . 9 . 28."; OVER I;AT 2,8;" __ __ 

____ ";AT 4,8;"ENTE 
R THE FULL WORD OR THE MI S S 
ING PART OF THE WORD IN THE BRAC 
~ETS, WHICH MEANS THE SAME IN 0 
HE SENSE AS BOTH OF THE SURR 
OUND I NG YORDS .· 
142 1 PRINT AT 18,8;"IoIHIP lL**HI 
TIE" 
1423 GO SUB 589 
1424 IF AS- "as " OR AS- "lash" THE 
N LET SCORE~SCORE+l 
142 5 IF AS~ "8' THEN GO TO 1427 
1426 GO SUB 9S 
1427 FOR A- 2 TO 18: PRINT AT A,8 
;,",S: NEXT A 
142 8 GO TO Hf4S 
1436 PRINT AT 2,8,"9. No. 2 1 : " i 

OVER 1; AT 2 ,8; "--::c-:-:::-::c-
1437 PRINT AT 4,8;"DASH lD**T ) M 
I SS ILE " 
143 9 GO SUB 589 
1449 IF AS~ "a~ " OR A.- " d a~t" THE 
N LET SCORE- S CORE. 1 
1 441 IF A.~ "B· THEN GO TO 1443 



FI ATU Rf 

" 

1442 GO SUB 9" 
1443 FDA A-2 TO 4: PAINT AT A,8; 
WS: NEXT A 
1 444 GO TO HJ48 
1452 PRINT AT 2,,,;"61. No. 22: "; 

OVER 1; AT 2, 91 "--,:-:-c::,,-= 
1453 PRINT AT 4,"1 "MOULD CF .. M' 
CLASS" 
1455 GO S UB 59" 
1456 IF AS~ " or" OR AS- " for." THE 
N LET SCORE-SCORE~1 
1457 IF AS. """ THEN GO TO 1459 
1458 GO S UB 9" 
1459 FOR A- 2 TO 4: PRINT AT A. ", 
WS: NEXT A 
146" GO TO 1849 
1468 PRINT AT 2 ,8; " 61. No . 23: " , 

OVER 1; AT 2, 9, " --,ccccC"Ccc 
1469 PRINT AT 4,8; " S QUAS H IP***S 
I CROWD" 
14 ;> 1 GO S UB 5"" 
14~2 IF A.~ "r~s " OR AS· "pr.ss" T 
HEN LET SCORE- SCORE· I 
1473 IF AS· """ THEN GO TO 1475 
147 4 GO SU B 9£1 
147 5 FOR A- 2 TO 4: PRINT AT A,8 ; 
loiS: NE XT A 
147 6 GO TO 1"4" 
1484 PRINT AT 2",,"9. Na. 24: "; 

OVER I;AT 2 ,"; "-:---,c--c--
1485 PRI NT AT 4,"I"THIN IF**EJ G 
ODD" 
1486 GO S UB 599 
1488 IF AS. " , " " OR AS. " fi".- THE 
N LET SCORE-SCORE~1 
1489 IF AS~ "" " THEN GO TO 1491 
1499 GO SUB 9" 
1491 FOR A- 2 TO 4 : PAINT AT A,'" 
loiS : NEXT A 
1492 GO TO 1949 
15"9 PRINT AT 2,9,"9. Na. 25: "' 
OVER liAT 2,9'''-,:-",.,--= 
15 91 PRINT AT 4,OI"IGNITE CF **EI 

S HOOT" 
15"3 GO SUB 589 
15 84 IF AS- "ir" OR AS_ "fir." THE 
N LET SCORE - SCORE. 1 
1585 IF AS· "O" THEN GO TO 1587 
1506 GO SUS 99 
1507 FOR A- 2 TO 4: PAINT AT A,B , 
loiS: NEXT A 
1588 GO TO 1949 
1516 PRINT AT 2,9 ,"9' 5. 26 - 3 1 : 0 
PPOS ITES: 9. 26 . " , OVER llAT 2 ,91 

", AT 
4,O,"ENTER THE No.s OF TWO WORD 

S ,WITHALHOS T OPPOS I TE MEANINGS . " 
15 17 PRINT AT 7 ,"1 "UEAVY , LARGE. 
LIGUT, BIG, WE IGHT ", AT 8,2;" 1"' 

TAB 91" ;Z " ;TAB 16 ;" 3 ",TAII 22 1"4". 

TAil 2 <;1. "5" 
15 19 GO SUB 3 98 
1529 IF X- lOR X- 3 AND Y- 1 OR Y-
3 THEN LET S CORE - SCORE') 
' 5 2 1 IF Xz 0 AND Y- 0 THEN GO TO 
15 2 3 
1522 GO S UB 90 
15 23 FOR A- 2 TO 8: PRINT AT A,0. 
"'to: NEXT A 
1524 GO TO 194£1 
1532 PRINT AT 2, 01"9. No. 27:"; 
OVER I; AT 2, 0; " -,_--,-__ _ 
1533 PR INT AT 4,B, "I NSUL T, DENV, 

DENIGRATE, FIRM,",AT 6,O,"AFF1R ." 1534 PRINT AT 5 , 2 ,"I"jTAB 9; "2 ", 
TI\II 18 1" 3" ;TAB 26 , "4".AT 7 ,2," 5 " 
1 535 GO S US 39" 
1536 I F Xz 2 OR X- 5 AND V- 2 OR Y-
5 THEN LET S CORE - SC ORE.l 
1537 IF X- O AND Y. 8 THEN GO TO 
1539 
1538 GO SUB 90 
1539 FOR A- 2 TO 7: PRINT AT A,S, 
"'S: NE XT A 
15 49 GO TO '049 
15 48 PRINT AT 2,0J"9. No. 28 :", 

OVER liAT 2 ,81 "--,:-",-cc:= 
1'549 PRINT AT 4,9,"MISSED , VEIL, 

CONFUSE, SEC RET,",AT 6,9,"EXPOS 
E" 
J ~50 PRINT AT 5,2,"I";TAB 91 " 2 "; 
TAB 17,"3",TAB 25,"4";AT 7 , 2, "5 " 
1551 GO SUB 3 00 
1552 IF 
!S THEN 
1553 IF 
1555 

Xm2 OR X- 5 AND Y- 2 OR Y­
LET SCOAE - SCORE.l 
X- " AND y." THEN GO TO 

15:54 GO S UB 9£1 
1555 FOR A- 2 TO 7 : PRINT AT A,O, 
"' .. : NEXT A 
1556 GO TO 10.qIJ 
1564 PRINT AT 2 ,8,"9. No. 29:", 
OVER liAT 2, 9 ' ''' ____ _ _ 

1565 PRINT AT 4,0; "FRANK, OVERT, 
PLAIN. SIMPLE," ,AT 6,8,"SECRETI 

VE" 
15 66 PRINT AT 5,2,"I " ITAII 9'"2"' 
TAB 16,"3",TAB 2.q;"4";AT 7 ,3'"5" 
1 5 6 7 GO S UB 3IJ£I 
1568 IF X- lOR X- 5 AND Y- l OR Y-

5 THEN LET SCORE- SCORE+l 
1 5 69 IF X- IJ AND Y. 8 THEN GO TO 
1 :571 
157 9 GO SUB 98 
1571 FOR A- 2 TO 7: PRINT AT A,9, 
W .. : NEXT A 
1572 GO TO IIJ4£11 
1588 PRI NT AT 2,IJ,"Q. No. 3IJ:", 
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OVER I; AT 2,8;" 
1~81 PRINT AT 4,0; "AGGRAVATE, PL 
EASE, ENJOY,";AT 6,0; "IMPROVE, L 
IKE" 
1582 PRINT AT 5,3;"1", TAB 14; "2" 
;TAB 211"3"IAT 7 ,3,"4",TAB 181"~ 

1583 GO S UB 3 •• 

1~84 ,. X- I OR X- ' AND Y- I OR Y-

• THEN LET SCORE " SCORE .1 
1585 IF X- . AND y o . THEN GO TO 
1587 
1586 GO SUB ... 8 
1587 FOR A- 2 TO 7: PRINT AT A,O; 
"'.: NEXT A 
1588 GO TO 1848 
1~"'6 PRINT AT 2,81 "8 . No. 31:", 

OVER llAT 2,";"-----c:= 
1~97 PRINT AT 4,8,"ANTEDATE, PRI 
MITIVE, PRIMORDIAL",AT 6,"1 "PRIM 
ATE, ULTIMATE" 
1598 PRINT AT ~,3'"1"'TAB 13,"2" 
;TAB 2~1"3"'AT 7 ,3,"4",TAB 13;"5 

1~99 GO SUS 308 
16B" IF X- 3 OR Xm5 AND Y- 3 OR V­
~ THEN LET SCORE- SCORE. 1 
1601 IF X" 8 AND Y- 0 THEN GO TO 
1603 
1602 GO S UB 90 
1603 FOR A- 2 TO 7: PRINT AT A,0; 
"'.: NEXT A 
1604 GO TO 1048 
1612 PRINT AT 2,0,"8' 5 . 3 2 - 36: M 
ATHS SERIES : 9.32."; OVER IIAT 2 ,8, " ________________________ _ 

__ ',AT 4,S,"ENTER THE VALUE OF T 
HE NO. "'HICHLOGICALLV FOLLOWS TH 
E OTHERS.' 
161 3 PRINT AT 7 ,8; " 3,6,12,24, 
A) • 
1615 GO S UB ••• 
Iloilo IF X_48 THEN LET SCORE - SCO 
RE.l 
161 7 IF X*9 THEN GO TO 1619 
1618 GO S UB •• 
1619 FOR A-2 TO " PRINT AT A,B; 
"'s: NEXT A 
162 8 GO TO 184.0 
1628 PRINT AT 2,8,"9. No. 33:"; 
OVER llAT 2, "; " ____ _ 

1629 PRINT AT 4,8; " 81,54, 3 6,24 
CAl" 
163 1 GO SUB ••• 
1632 IF X", 16 THEN LET SCORE - SCO 
RE'1 
163 3 IF X- . THEN GO TO 163 5 
163 4 GO S UB •• 
163 5 FOR A" 2 TO ., PRINT AT A,8, 

FF ATURF 

"'.: NEXT A 
163 6 GO TO 1048 
1644 PRINT AT 2,8,"9. No. 34:"' 

OVER 1 I AT 2, .01 " -'CCC-=--=-
1645 PRINT AT 4,B;' 2,3,5,9,17 C 
A) • 

1647 GO SUB 48" 
164S IF X_ 33 THEN LET SCORE-SCD 
RE.l 
1649 IF X-8 THEN GO TO 16~1 

1658 GO SUB 98 
1651 FOR A- Z TO 4: PRINT AT A,8, 
WS: NEXT A 
1652 GO TO 1848 
1668 PRINT AT 2,81'9. ND. 35: '; 
OVER II AT 2,8; • 
1661 PRINT AT 4,0; • 7,13,19,25 , 
A) • 
1663 GO SUB 488 
1664 IF X- 31 THEN LET SCORE- SCO 
RE"1 
1665 IF X"''' THEN GO TO 1667 
1666 GO SUB 98 
1667 FOR A- 2 TO 4: PRINT AT A,S, 
1.15: NEXT A 
1668 GO TO 16J48 
1676 PRINT AT 2.8,"9. ND. 36: "' 
OVER liAT 2,8, " 
1677 PRINT AT 4,8 , " 9,16,25,36 < 
A) • 
1679 GO SUB ••• 
16S£I IF X" 49 THEN LET SCORE- SCO 
RE"l 
1681 IF X- 8 THEN GO TO 1683 
1682 GO SUB •• 
1683 FOR A-2 TO ., PRINT AT A,8, 
1.15: NEXT A 
1684 GO TO 1848 
1692 PRINT AT 2,01'0'5. 37- 42: M 
ID - TERMS: 8 . 37.'; OVER llAT 2,8' 

"IAT 
4,8,"IN EACH 8. THE THREE UPPER 
TERMSCORRESPOND TO THOSE BELOW, 

INSERT THE MISSING LETTERS 

1693 PRINT AT 8,8,"FACE IBODY} L 
EGS :","NOSE CN***) KNEES" 
1695 GO SUB 588 
1696 IF A.-·ev~l" OR A._ "nav~l" 
THEN LET SCORE - SCORE"1 
1697 IF AS- '8' THEN GO TO 1699 
1698 GO SUB 9S 
1699 FOR A- 2 TO 9 : PRINT AT A,8 , 
WS: NEXT A 
1780 GO TO 16J48 
1788 PRINT AT 2,8, " 0. No . 3 8 : " 

OVER 1; AT 2,91' --:::c:-=::::::-
1789 PRINT AT 4,8;'PAS T (PRESENT 
I FUTURE : ','WAS CI***' WILL BE" 
1 7 11 GO SUB 98 
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17 12 IF AS- ·.· OR AS. ·i . · THeN 
LET SCORE-SCORE+l 
1 7 13 IF A.· ·S" THEN GO TO 171~ 

171 4 GO S UB 98 
171~ FOR A- 2 TO ~: PRINT AT A,8, 
WS : NEXT A 

17 16 GO TO 1848 
1724 PRINT AT 2,8,"9. No. 39:" 
OVER l!AT 2 ,8!" 
1 72~ PRINT AT 4,8,"COMPLETE IINC 
OMPLETE ) BLANK :",·ALWAYS IS ... ' 

NEVER" 
1727 GO S UB see 
1728 IF A.· ·o •• ti ••• • OR AS· ·.o • 
• ti.es" THEN LET SCORE- SCORE+l 
1729 IF A.-·8· THEN GO TO 173 1 
1738 GO S UB 98 
1731 FOR A- 2 TO ~: PRINT AT A,8, 
W: NEXT A 
1732 GO TO 1848 
17 48 PRINT AT 2,8,"9. No. 48:"' 
OVER 1IAT 2,8'"--:::c:-::~:::-
1741 PRINT AT 4,8'"GLUT CSCARCIT 
Y' FAMINE :","MANY IF ... ' NONE" 
1743 GO SUB ~8S 
J 7 44 IF AS. "ew" OR AS. ·+.w" THEN 

LET SCORE- SCORE+l 
174~ IF AS. "8" THEN GO TO 17 4 7 
1746 GO SUB 98 
J 7 4 7 FOR A-2 TO 5: PRINT AT A,B, 
WS: NEXT A 
J 7 48 GO TO IB4S 
1756 PRINT AT 2 ,8 , "9. No . 41:"' 
OVER l,AT 2 ,8'" --:::c:-:::::::::: 
1757 PRINT AT 4,8,'RUSHING IPASS 
lNG' ENDURING : ",·EVANESCENT IT. 
Hn ETERNAL" 
1 7~9 GO . SUB 588 
1768 IF AS- "ransi.n" OR AS- 'tran 
a l.nt" THEN LET SCORE- SCORE+l 
17 61 IF A.- "8" THEN GO TO 1763 
17 62 GO SUB 98 
1763 FOR A- 2 TO ~: PRINT AT A,BI 
WS: NEXT A 
1764 GO TO 1848 
1778 PRINT AT 2,8,"&. No. 4 2: "' 

OVER lIAT 2 ,8,"-:::-",:-:::::. 
J773 PRINT AT 4 , 81'NASCENT (MATU 
RE' SENILE : ',"GREEN fR .... DEC A 
YEO" 
1 77~ GO SUB ~88 
1776 IF A.-·ip.· OR AS- "rip." TH 
EN LET SCORE- SCORE+ l 
1777 IF A.- "S " THeN GO TO 1779 
1778 GO SUB 98 
177 9 FOR A- 2 TO ~: PRINT AT A,S' 
w.: NEXT A 
17 88 GO TO 1848 
1788 PRINT AT 2,81 "& ' •• 43-47:51" 

ILAR/OPPOSITE : &.26", OVER "1,AT 

2 ,81"~~-c-c-c~=cc-~~-----­
____ ·'AT 4,8, "ENTER THE Ho •• OF 
TWO WORDS WI THEITHER NEARLY E&U 

AL MEANINGS OR ALMOST OPPOSITE M 
EANINGS. " 
1 7 89 PRINT AT 8,B,"RAPPORT, MERC 
URIAL , HAPPY,"IAT J8,8,"RAPACIOU 
S , PHLEGMATIC" 
1798 PRINT AT 9,3,"1",TAB 13,"2" 
,TAB 22,'3",AT l1,3,"4',TAB 1~ ' " 

"0 
179 1 00 SUB ~88 
1 7 92 IF X-~ OR X-5 AND Y-2 OR Y­
~ THEN LET SCORE-SCORE+l 
1793 IF X-8 AND Y-8 THEN 00 TO 
1 79~ 

17 94 GO SUB 98 
1 79~ FOR A-2 TO 11: PRINT AT A,8 
,W.: NEXT A 
1796 GO TO 184S 
1884 PRINT AT 2,8,"S. No. 44:·' 

OVER lIAT 2 ,BI· --:C-:-::=~: 
1885 PRINT AT 4,BI"TENACIOUS , RE 
SOLVE, IRRESOLUTE,',AT 6,8 , ' SOLU 
TION, TENACITY' 
1886 PRINT AT ~ ,4'"1"TAB 13,'2' 
,TAB 2~" 3 'IAT 7 , 3, "4",TAB 13,,~ 

1887 GO S UB 388 
1888 IF X- lOR X- 3 AND Y-l OR Y-
3 THEN LET SCORE-SCORE+l 
1889 IF X- 8 AND Y- 8 THEN GO TO 
1811 
1818 GO S UB 98 
1811 FOR A-2 TO 7: PRINT AT A,SJ 
WS : NEXT A 
1812 GO TO UJ48 
182S PRINT AT 2,8,"S. No. 4~:'1 

OVER llAT 2,8'" ____ -cc-_ 
1821 PRINT AT 4,8,"REAL, RENAL, 
LITERALLY,',AT 6,"1 "SIMJLARLY, V 
ERITABLY' 
1822 PRINT AT 5,ll'J'JTAB 8"2"' 
TAB 16,'3·,AT 7 ,31"4"!TAB 1~"~' 
1823 GO S UB 38" 
182 4 IF X-5 OR X- 3 AND Y-~ OR Y-
3 THEN LET SCORE- SC ORE+l 
182~ IF X- 8 AND Y-8 THEN GO TO 
1827 
1826 GO S UB 98 
1827 FOR A- 2 TO 7 : PRINT AT A,"I 
WS : NEXT A 
1828 GO TO 1848 
1836 PRINT AT 2,9, '& . No. 46:" 

OVER llAT 2,8" -c-c~~c 
1837 PRINT AT 4.8,'TOPOGRAPHY, H 
EAP, PRIME, PLATEAU',AT 6,S,"HOL 
E O 
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1838 PRINT AT ~,4'·I·,TAB 13,"2· 
;TAB 28,"3",TAB 28,"4",AT 7,1'"~ 

1839 GO SUB 388 
1848 IF 
2 THEN 
1841 IF 
1843 

X-~ OR X-2 AND Y-~ OR Y­
LET SCORE- SCORE+l 
X~. AND Y- S THEN GO TO 

1842 GO SUB 98 
1843 FOR A- 2 TO 7: PRINT AT A,S, 
WS : NEXT A 
1844 GO TO 1848 
18~2 PRINT AT 2,8,"G. No. 47:"' 
OVER l;AT 2,8,"-::,-",-:-::::--
18~3 PRINT AT 4,8, "HATE, AFFECT I 
ON, AFFLICTION," !AT 6.8, "LOVE, P 
ASS ION· 
18~4 PRINT AT ~ ,lI"l"'TAB 18,"2" 
;TAB 221"3"'AT 7, 1,"4",TAB 9'"~' 
18!5!5 GO SUB 388 
18~6 IF 
4 THEN 
18~7 IF 
18~9 

X- lOR X-4 AND Y- l OR Y_ 
LET SCORE- SCORE+l 
X-8 AND Y- 8 THEN GO TO 

18:58 GO SUB 98 
1859 FOR A-2 TO 7: PRINT AT A,8, 
WS : NEXT A 
1868 GO TO 1848 
1868 PRINT AT 2.8 , "Q's.48-~e: " MA 

THS MID- TERMS : 9 .26", OVER llAT 
2,8'· ________________________ __ 

___ ",AT 4,.,"IN EACH Q. THE 3 
No.s ON THE LEFT ARE RELATED 
TO THOSE ON THERIGHT, ENTER THE 
MISSI NG VALUE.' 
1869 PRINT AT 8.8 , " 7 (1 2 1 '!5 : 8 

(AI 3 " 

1871 GO SUB 488 
1872 IF X-II THEN LET SCORE-SCQ 
RE+l 
1873 IF X-8 THEN GO TO 187~ 

1874 GO SUB ,98 
187~ FOR A- 2 TO 8: PRINT AT A,8, 
WS: NEXT A 
1876 GO TO 1848 
1884 PRINT AT 2,8,"61. No , 49 : ·, 
OVER JlAT 2,8'" _______ _ 
1885 PRINT AT 4,8," 3 (6) 2: 3 
(M 3· 

1887 GO SUB ••• 
1888 IF X-' THEN LET SCORE- SCOR .. , 
1889 IF x-a THEN GO TO 1891 
1898 GO SUB •• 
1891 FOR A- 2 TO ., PRINT AT A,8, 
WS : NEXT A 
1892 GO TO 1848 
1988 PRINT AT 2.8,·9. ND. 58: " I 
OVER l ! AT 2, 8 , " (> 

FEATUR F 

1981 PRINT AT 4,8,· 49 C15) 64 
16 CAl 144" 

1903 GO SUB 488 
1984 IF X-16 THEN LET SCORE-SCO 
RE+l 
1985 IF X-8 THEN GO TO 1987 
1986 GO SUB 916 
19167 FOR A- 2 TO 4 : PRINT AT A,8, 
WS: NEXT A 
1988 GO TO 11648 
19116 REM TIME UP/FINISHED. 
1958 PRINT AT 2.8, FLASH 1,·TIME 
UP!·' FLASH 16: PAUSE 75 
195~ PRINT AT 2,8,·YOU HAVE FINI 
SHED ALL THE Q'g, ' : PAUSE 7~ 
1968 PAPER 6: BORDER 6: INK 8: C 
LS 
197 8 GO SUB 4888: REM IS RESULT 
.1998 GO TO 3~ 
2888 REM PERSON. TEST NO .1. 
2818 PAPER 6 : BORDER 6: INK 16: B 
RIGHT 8: CLS : LET PTIA- 8 
2828 PRINT 'PERSONALITY TESTS :", 

OVER lIAT 8.8'· _________ _ 

2838 LET YS_· THESE ARE TWO TEST 
S WHICH HAVE NO RIGHT OR WRONG A 
NSWERS, THEY 
E 1.61. TEST. 

61 's. WITH A 
AS HONESTLY 
THINK ABOUT 

S EMOTIONS 
RESULT S WILL 

THE END 

ARE UNRELATED TO TH 
YOU MUST ANSWER THE 
OR B AS QUICKLY AND 
AS POSSIBLE, DO NOT 
THEM FOR TOO LONG A 
ARE IMPORTANT. THE 
BE GIVEN SOON AFTER 
OF EACH TEST," 

2848 RANDOMIZE USR 65118: FOR Z-
1 TO LEN YS : IF YSCZI - " • THEN 
PRINT" "I: GO TO 2S68 
28~8 PRINT YSt ZI;: BEEP .85,25: 
PAUSE 2 
2S68 NEXT Z: RANDOMIZE USR 65128 
: PAUSE 2~: GO SUB 58: CLS 
286~ PRINT "P .TEST NO.1 : ', OVER 

1 I AT 8. 8 I ·.-,cc:--:-::-::::::-:-
2878 PRINT "I) WHICH WOULD YOU P 
REFER TO BE A SCIENTIST CAl OR A 

POLITICIAN IB) ? · : GO SUB 688 
2888 PRINT "2) DO YOU THINK THAT 

SOME WELL - KNOW, ' HONEST' PROFE 
SSIONS DO MORE HARM IAI THAN G 
OOD IBI FOR THI S COUNTRY?": GO S 
UB 68.9 
2898 PRINT ·3) WHICH IS MORE IMP 
ORTANT TO A CRITI C, DISCRIMJNATI 
ON tBI OR TOLERANCE CAl ? ": GO 
SUB 688 
2 18.9 PRINT "4) WOULD YOU RATHER 
BE YOUR OWN BOSS IAI, OR A RECEP > 
TIONI ST CB) ?·: GO SUB 688 r 
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2118 PRINT "5' SHOULD A DOCTOR A 
LLOW HIMSELFT8 BE EMOTIONAL CB. 
IN TREATING PATIENTS, OR NOT CA. 
?": GO SUB 688 
2128 PRINT "61 DO YOU FIND IT HA 
RD CAl TO MODIFY BEHAVIOUR REL 
ATED TO EVERYDAY RELATIONSHI 
PS OR NOT (BI?": GO SUB 688 
2139 PRINT "71 ON HOLIDAY DO YOU 

PREFER TO SPEND TIME READING • 
WALKING (AIOR MEETING PEOPLE (B 

I ? ": GO SUB 688 
21~8 PRINT "8) WOULD YOU FIND BE 
ING A HERMITEASY (AI, OR HARD CB 
I?": GO SUB 688 
2158 PRINT "91 WOULD YOU PREFER 
TO MARRY A THOUGHTFUL IAI, OR S 
OCIABLE PERSON (BI ? ": GO SUB 
.00 

2 168 PRINT "181 ARE MOST PEOPLE 
GENERALLY TRUSTWORTHY IBI, OR 
NOT IAI ? "; GO SUB 688 
2178 PRINT "111 DO YOU LIKE ORGA 
NI SI NG PARTIES CAl, OR NOT 
IBI ?" ; GO SUB 68B 
2188 PRINT "121 WOULD YOU PREFER 

TO BE A LIBRARIAN (AI, OR A 
SALESPERSONIBI? ": GO SUB 688 

2 198 PRINT "1 31 WOULD YOU DeSCRI 
BE YOURSELF AS CAUTIOUS IAI OR 0 
UT-GOING CBI" : GO SUB 688 
2288 PRINT "1~1 WOULD YOU LIKE T 
o BE A CIVILSERVANT IAI OR IN TH 
E GOVERNMENT'BI?": GO SUB 688 
2218 PRINT "151 DO YOU EN30Y BIG 
, NOI SY PARTIES IBI, OR NOT 
IAI?": GO SUB 688 
2228 PRINT "16) WOULD YOU FIND I 
T DIFFICULT TO MAKE A PUBLIC SPE 
ECH (AI, OR EASY (BI? ": 00 SUB 6 
00 
2238 PRINT "1 71 IN A THEATRE WOU 
LD YOU LIKE TO BE A STAGE-HAND I 
AI, OR AN 
.00 

ACTOR IBI?": GO SUB 

22~8 PRINT "181 DO YOU HAVE A RE 
ADY REPLY FOR MOST CONVERSATIO 
N IBI, OR ARE YOU MORE RESERVE 
DIAl?": GO SUB 688 
2258 PRINT "191 ARE YOU SLOW (AI 
, OR QUICK IBI AT MAKING NEW FR 
lENDS?": GO SUB 698 
2268 PRINT " 281 WOULD YOU DESCRI 
BE YOURSELF AS BEING FULL OF ENE 
RGY IBI, OR NOT IAI?": GO SUB 68 
o 
2278 PRINT FLASH liAT 18,7,"TES 
T NO.1 OVER!"' FLASH 8: GO SUB 5 
o 

2288 CLS : PRINT "RESULTS OF P.T 
EST NO.1:"' OVER llAT 8,8'" ____ _ 

2285 PRINT " YOU ARE " ' 
2298 GO SUB 888 
2388 GO SUB 58 
23UJ GO TO 35 
3889 REM PERSON. TEST NO.2. 
3818 PAPER 6: BORDER 6: INK 8: B 
RIGHT 8: CLS : LET PT2B-8 
3828 PRINT "PERSONALITY TEST NO . 
2: " ' OVER llAT 8,8'" ___________ _ 

3838 GO SUB 58 
3B~9 PRINT "1 1 AS FAR AS YOU KNO 
W HAVE YOU 
OUR SLEEP, 
•• 0 

EVER CAl WALKED IN Y 
OR NOT IBI?": GO SUB 

3858 PRINT "2) HAVE YOU BEEN OFF 
WORK DUE TOILLNESS FOR A TIME P 

ERIUD LONGERTHAN MOST PEOPLE IAI 
, OR NOT IBI": GO SUB 658 
3868 PRINT "31 DO YOU HAVE A TEN 
DENCY TO FEEL CONFUSED IF INT 
ERRUPTED WHILST WORKING CAl, 
OR NOT 181?": GO SUB 658 
3878 PRINT "~I DO YOU ENJOY SOME 

HARD 
AI, OR NOT 
3888 PRINT 

BEGAN TO 

EXERCISE EVERY DAY ( 
CBI?": GO SUB 659 

"51 THE LAST TIME YOU 
LEARN A NEW SKILL DI 

D YOU FEEL CONFIDE~T IBI, OR NO 
T CAl?": GO SUB 658 
3898 PRI NT "61 HAVE YOU FELT STR 
ONGLY ABOUT EVERYDAY IRRITATIONS 

(AI • OR NOT IBI?": GO SUB 65 
o 
3188 PRINT "71 HAVE YOU EVER WOR 
RIED FOR 
ION WHERE 

HOURS AFTER A SITUAT 
YOU FELT HUMI LIATED 

IAI, OR NOT CBI?": GO SUB 659 
3118 PRINT " SI WOULD PEOPLE REOA 
RD YOU AS A SENSITIVE PERSON (AI 
, OR NOT IBI": GO SUB 658 
3129 PRINT "91 DO YOU USUALLY GE 
T TO SLEEP EASILY IBI, OR NOT I 
AI?": GO SUB 659 
3139 PRINT "181 WOULD MANY PEOPL 
E CONSIDER YOU SHY IAI, OR NOT 
CBI?": GO SUB 658 
31~B PRINT " Ill DO YOU FEEL DIST 
URBED IF SOMEONE YOU KNOW FAI 
LS TO GREET YOU CAl, OR NOT (B17 
"; GO SUB 658 
3158 PRINT "121 DO YOU CA. SOMET 
IMES FEEL HAPPY OR SAD WITHOUT 

ANY REAL CAUSE, OR NOT IBI7": 
GO SUB 658 

3169 PRINT "131 AT WORK DO YOU 0 
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FTERN FIND YOURSELF DAY-DREAMIN 
G (AI, OR 
8 

NOT IBI?·: GO SUB 65 

3178 PRINT ·14 1 CAN YOU tAl REME 
MBER HAVING ANY NI GHTMARES IN TH 
E LAST FIVE YEARS, OR NOT IBI?·: 

GO SUB 6'S8 
3188 PRINT ·151 HAVE YOU A REAL 
FEAR OF HEIGHTS/TUNNELS OR 0 
UT-DOORS 
o SUB 658 

(AI, OR NOT IBI?": G 

3198 PRINT ·161 DO YOU USUALLY B 
EHAVE CARMLYAND EFFICIENTLY IN A 
N EMERGENCY IBI, OR NOT (AI? · : G 
o SUB 6S8 
32f18 PRINT ·171 ARE YOU A VERY E 
MOTIONAL ·PERSON DURING NORMAL 

SITUATIONS (AI, OR ARE YOU NOT 
IBI?·: GO SUB 658 
3218 PRINT ·181 DO YOU IAI FREQU 
ENTLY WORRY ABOUT YOUR HEALTH, 0 
R NOT IBI?·: GO SUB 658 
3228 PRINT ·19) CAN YOU REMEMBER 

DEFINITELY ANNOYING SOMEONE THI 
S YEAR IAI, OR NOT IBI?·: GO SUB 

.'8 
3238 PRINT ·281 DO YOU SWEAT WIT 
HOUT DOING MUCH EXERCISE IAI ., a 
R NOT IBI?·: GO SUB 658 
3248 PRINT ·211 CAN YOU REMEMBER 

YOUR MIND GOING BLANK WHILST D 
OING A JOB DURING THE LAST FIVE 

YEARS IAI, OR NOT IBI ? ·: GO SUB 

••• 
3258 PRINT ·221 WITHIN THE LAST 
YEAR CAN YOUREMEMBER MEETING AT 
LEAST THREE PEOPLE THAT YOU THOU 
GHT WERE 
Y TOWARDS 

DEFINITELY UNFRIENDL 
YOU IAI, OR NOT CBI ? 

. : GO SUB 658 
3268 PRI NT ·231 HAVE YOU EVER IA 
I BEEN SHORTOF BREATH WITHOUT DO 
ING ANY EXERCISE, OR NOT IBI 
?: GO SUB 658 
3278 PRINT ·241 ARE YOU USUALLY 
TOLERANT OF OTHER PEOPLE'S WAYS 
IBI, OR NOT IAI?·: GO SUB 658 
3288 PRINT ·251 ARE THERE ANY NO 
RMAL SITUATIONS WHERE YOU 

FEEL DEFINITELY SELF-CONC 
IOUS IAI, ORNOT IBI ? - : GO SUB 65 
8 
3298 PRINT " 261 DO YOU OFTERN FE 
EL UNHAPPY IAI, OR NOT (BI?-: G 
o SUB 6 58 
3398 PRINT - 271 HAVE YOU SUFFERE 
D FROM DIARRHOEA MORE THAN 
ONCE IN THE LAST TWO YEARS CAl, 
OR NOT IBI?·: GO SUB 658 
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3318 PRINT -281 ARE YOU USUALLY 
SELF - CONFIDENT IBI, OR NO 
T IAI?-: GO SUB 658 
3328 PRINT - 29 1 DO YOU BELIEVE Y 
OU CAN COPE WITH EVERYDAY SITUAT 
IONS AS WELLAS ANYONE ELSE IBI, 
OR NOT IAI ? ": GO SUB 658 
3338 PRINT ·381 DO YOU USE ASPIR 
IN/SLEEPING - TABLETS OR TRANQUIL 1 
ZERS MORE THAN ONCE A MONTH (A 
It NO: CB. ? ": GO SUB 658 
3589 PRINT FLASH llAT 18, 7, "TES 
T NO.2 OVER!·, FLASH 8 : GO SUB 5 
8 
3S 18 CLS : PRINT ·RESULTS OF P.T 
EST NO.2 : "' OVER llAT 8,8'· ____ _ 

3515 PRINT 'YOO ARE . , 
3528 GO SUB 98B 
3538 GO SUB SB 
3548 GO TO 35 
48gB REM ]0 . RESULT. 
4818 PRINT • I. Q. TEST RESULT:", 
OVER lJAT 8,8,· 

4B15 IF SCORE- 8 THEN LET 19- 88 
4B2B IF SCORE)S AND SCORE<-5 THE 
N LET IQ- 85.12*SCORE) 
4838 IF SCORE )5 AND SCORE< - 12 TH 
EN LET IO- INT (9S.(2*tSCORE - 6» 

4848 IF SCORE)12 AND SCORE<-18 T 
HEN LET IS- INT 1184.C2*CSCORE- l 
2) II 
4858 IF SCORE ) l B AND SCORE <-25 T 
HEN LET IQ- 114.I SCORE-181 
4868 IF SCORE ) 25 AND SCORE<-38 T 
HEN LET IO- 128.CSCORE-25) 
4878 IF SC OAE ) 38 AND SCORE <-35 T 
HEN LET I9- 125+( SC ORE-381 
4888 IF SCORE ) 35 AND SCORE< - 4B T 
HEN LET 19- 138. (SCORE-35) 
4898 IF SC ORE ) 48 AND SCORE< - 45 T 
HEN LET IO- 135+CSCORE-481 - 1 
4188 IF SC ORE ) 45 AND SCORE< - 49 T 
HEN LET I9_ 138.CSCORE_451 _ 1 
4118 iF SCORE- 58 THEN LET 10- 14 
2 
4128 PRINT ·YOUR SCORE I S ·, SCOR 
E,·/58 · ' , 
41 25 PRINT ·YOUR 1.0. RESULT I S 
" I 19' , 
41 38 IF SCORE )-48 THEN PRINT·P 
ERHAPS YOU SHOULD THINK ABOUT A 
PPLYING TO JOIN MENSA! T 
HAT WAS AN EXCELLENT SCORE.· 
4148 IF SCORE <48 AND SCOAE )-38 T 
HEN PRINT ·THAT WAS A GREAT sea 
RE. WELL DONE! NOT QUITE 

" 



FFATU I·U 

UP TO MENSASTANDARDS BUT IN THE 
UPPER 18~ AREA OF THE POPULATI 

ON. " 
41 :58 IF SC ORE ( 38 AND SCORE )-2:5 T 
HEN PRINT "THAT WAS A VERY GOOD 

SC ORE. IN THE UPPER 1:5~ OF THE 
POPULATION." 

4169 IF SCORE <2:5 AND SC ORE )-28 T 
HEN PRINT "GOOD SCORE. WELL ABO 
VE THE POPULATION AVERAGE . " 
41 78 IF SCORE(28 AND SCORE)- I:5 T 
HEN PRINT "FAIR SCORE , 3UST ABO 
VE THE POPULATION AVERAGE." 
41 88 IF SCDRE<I:5 AND SCORE )-B TH 
EN PRINT " AVERAGE SCORE , WITHIN 

THE 68~ OFTHE POPULATION BRACKE 
T •• 

4198 IF SCORE( 8 AND SCORE )-:5 THE 
N PRINT 'POOR SCORE. BELOW THE 
PDPULATIONAVERAGE . " 
4288 IF SCO~E (:5 AND SCORE )-1 THE 
N PRINT "VERY POOR. WITHIN THE 
LOWER 16~ OF THE POPULATION RANG 
E ! 0 

4218 IF SCORE- 8 THEN PRINT 
ER CRETIN! YOU GOT THEM ALL 
NG. " 
4 228 GO SUB 58 
4238 RETURN 
5888 REM IS. TEST EXAMPLES . 

"SUP 
WRO 

5818 INK 8: PAPER 6: BORDER 6: B 
RIGHT 8: CLS 
5828 PRINT "1.9 . TEST EXAMPLES:" 
, OVER JlAT 8,8'" _______ _ 

:5838 PRINT "AI ANALOGIES: "'"DARK 
I S TO LIGHT AS X I S TO Y: C" , (' 

rr ATU RI 

FLASH 1'~BLACK~' FLASH 8,", TREE 
, PLANT, "' FLASH 1'"WHITE~' FLA 
SH8'~I"" 

5848 PRINT "BI SIMILARITIES:"', 
FLASH II"ENTIRE"' FLASH 8,", WID 
E, EMPTY, "' FLASH 1,"WHOLE", FL 
ASH 8: PRINT 
5858 PRINT "CI EQUATIONS: o '"21 - 6 
- 34CA) "' FLASH 11"5"' FLASH 8: 
PRINT 
5968 PRINT "D) LINKS:"'" INVOICE 
CB**L) BEAK "' FLASH 1'"IL"' FLA 
SH 9: PRINT 
58 79 PRINT "E) OPPOSITES:"', FLA 
SH II~TENSE"' FLASH 8,", TERSE, 
SERI OUS , "' FLASH 1,"RELAXED", F 
LASH 8: PR INT 
59B8 PRINT °FI MID-TERMS:"'"FIRS 
T (SECOND) THIRD : ONE CT**)THRE 
E "; FLASH 1,"WO", FLASH 8 : PRIN 
T 
5898 GO SUB 58: CLS 
S 18S PRINT "G) SIMILAR/OPPOSITES 
: " '{ FLASH 1,"PUNISH", FLASH 8," 
, REPUTE, REPLY, "' FLASH II"REW 
ARD"' FLASH 8: PRINT 
5118 PRINT "HI MATHS MID- TERMS :" 
'" 11 C1 2) 13 : 4 CAl 6 "' FLASH 
1,"5", FLASH 8: PRINT 

:5128 GO SUB :58 
:5138 GO TO 3:5 
9998 REM SAVE ROUTINE. 
9998 CLS : PRINT 'SAVE: ": SAVE" 
I.S. TEST." LINE 1: CLS : PRINT 
"VERIFY:": VERIFY "I.IiI. TEST.": 
CLS : PRINT "O.K.": STOP 
9999 REM LISTING OCCUPIES 34.:5K. 

L-______________ ~ 

.. . \ . i . . , 

" 



UTI LI TY 

Block Delete 
Faster than ma ny professiona l 
too lkits, this short uti lity 
a llows easy deletion of 
blocks, 

M ost deletion routmes only 
allow you to deleteon!' lille 
at iI time, thi s one 

automa tically deletes bloc ks as well 
as being quite shon 

II is sel up in the prin ter buffer 
and is therefo re suitable fo r bo tt, 
16K and 48K machrnes 

MONITOR ROUTINE 

II calls the monitor rOlltine at 6510h 
\0 get the address o f the fir st line to 
be deleted and then aga in to !:let the 
address of the Ime 101l0wII\8 the 1,151 
line to be deleted These addresses 
are then pa ssed to the mo nitor 
[oulm!' at 6629h, whi ch pe rforms 
the neces~ary deletion 

This produces a block deletion 
rout me that ;s mu ch, much las ter 
than many profeSSional toolkll pro· 
grams_ 

IN FACTS 

A few words on the IN IUllctlon 
might be useful "\'hen U~IIl& this (ex­
((~pt on Issue 3 Spectrums) the value 
of BI T 7 IS 1, which means the value 
returned as n,ltural will vary bet­
ween 255 and 1'11 Only the 'i least 
Sli(nificant bit s are relevant when 
testmg for a key so 
LET X= IN 65022 1./: 1' X= X- 32' 
lNT(Xj32). 

Then test for lower v(llues wluch 
will be the sa me regardless o f 
whichever machine is being used by 
IF X= 23 THE N 

HOW TO USE IT 

The routine shown prOVides a sun ­
pie, compact, easy 10 u'e way of 
delet ing blocks of source hnes from 
a BASI C program To use It, key III 

the program and SAVE It lines 4 to 
6 comprise the loader and data 
necessary to create the machine 
code Key in 'COTO 4 ENTER ' and 
the machine code IS POK Ed into 
mem ory locat ions 23300 onwards 
(th is i, III the I'RINTI:I<! buffer) If the 
flashmg message 'C hf'cksu ll1 error ' I' 
displayed, you have probably made 
a mistake in the DATA st atement <It 
l ine f> Check it care fully , correct the 
error and key in 'COTO 4 EN I ~W 
ag'lIn When correct, t he mess,lge 
" Dt l l:TF loaded" comes 

Now you can test the routille 
Key in 'COTO 1 ENTER' and the 
rout ine requests the line number ill 
which you want to star t to deleting 
Key In ' 4 ENTER' ilnd the rout one 

PeroonBI S<>hw~r e Aulumn '85 

will ask for the I,ne number up to 
which you want to delete Key in '6 
FNTFR' and the routine will delete 
lines 4 10 f> 

are merged With YOllr program Now 
key in 'COTO 3 ~N1E R ' to load the 
mao::hine code. The routine will ask 
you which lines are to be deleted ,1S 
already described Vou can now save the BASI C 

and m< with the commands There is no restric tion on the 
line numbers whio::h you ('nter, ex­
cept that they must sa tisfy the teslS 
III line 1 If you give 11 non-(!xist('nt 
Itne as the start line, deleting will 
com men ce with the nexl valid l ine 
If the last li ne nlJmbl'r yOll give does 
not exist, deletion wil l II1clude Ihe 
last l ine before th,s number Th,s IS 
the most compact way o f uSing the 
routine However, if you don' t mind 
lIsing more than three lines, you can 
do the fo llowing Delete lille J 
Change line 5 10 'COTO l ' Now the 
routine will lIl itialt se Itself when you 
MERC E It and key in 'COl O 4 
FNHR' 

SAVE " delete" 

<lnd 

SAVE " deletcode" COOl: 
mem,20 

Now you have a routine which 
occupies lilles 1 to 3 of a BAS IC pro­
gram To use It , make sure there ilre 
no lines 1, 2 or 3 in t hp program you 
want to ed it Key 111 

MFRC E " delete" 

and the three lines o f BASIC rOlJtme 

1 INPUT ~Delete from line "if 
;" to line " it: IF f <3 OR t >9999 

OR f >t THEN GO TO I 
2 POKE 23296,f -2~6*INT Cf/2~6 

J: POKE 23297,INT Cf/ 256): POKE 
23298,t-256*INT Ct/256J: POKE 23 
299,I NT Ct/256): RANDOMIZE USR m 
ctm: S TOP 

3 LET me m-23388 : LOAD "d.lete 
cod e "CODE m ~m,28: GO TO 1 

4 LET mem- 23398: LET cs- 9: RE 
STORE 6: FOR 1- 9 TO 18: READ v: 
POKE (m~m+i),v: LET cs- cs+v: NEX 
T i: READ csv: IF C5V <> CS THEN 
PRINT FLASH I j "Che c ksum error": 

STOP 
5 ~RINT " De l ete I. lo.d.d " : S 

TOP 
6 DATA 42,8,91,285, 1 18 , 25,229 

, 42,2,91,35,285,119,25,289,295,2 
29,25,281,2881 

5B84 2A8858 LD HL, (5888) 
5 B£l7 CD6E 19 CALL 196E 
5B9A E5 PUSH HL 
5B88 2A£l25B LD HL .. (SB.0'2) 
S88E 23 INC HL 
SB8F CD6E19 CALL 196E 
5812 D1 POP DE 
5813 CDE519 CALL 19E5 
5816 C9 RET 

" 

D 



0 , ROB INSON 

Redefinition Use graphics Ihat yo u 've 
red e fined in your own 
prograll'S. 

This program .lllows you lu 
reddine 11')2 graphics III 
blocks of 96 for the m your 

own programs, The d.lla can be 
siored 011 IJpe ,lnd re -Ioaded 
whenever you require Ihem. Th!.· 
graphics can be (,llled up by POKE· 
ing the CHARS. system vari,rllie 
23607. 

POl(Eing RAM 

Ihe dat;1 for the qandard character 
set are rOKEd Into RAM and are 
Ih;>n read hom ROM locations 
15616 to l6lA] 'l he Ch;Jr<ICl er ~PI 
can then be redeflOed in !-tAM ilild 
called 11110 Ihe program by I'OKI 
23607, N whele N is the start addres~ 
of the newly defmed sel minus 256 
and diVided by 256 The first address 
of the graphics i~ 'i04l2 leaving 
more than 27K of RAM for your own 
program plus Ih.· user def ined 
graph.es are" 

FACI LI TIES 
There are four fil( l litles dlara(ter 
redeflller , With complete lIl~tr\l(. -

lions and two gmb so Ih"l 0'''' 
graphi<; ( "n be COn'l)ilred w'lh 
another, loader; S,lver ,l1ld ~e l (ill! 

up I n I he lal ter the redefmed ~et all­
pear~ III tlw progralll ,gf'H Instruc­
tluns are given III th,' program 

I_LOO 
200-110 

2../0,160 

HOW IT RUNS 
l.'pl,mntlOIl IOOO_lll/J 
(h;u,'C/er ,et lend 1000-1070 
from ROM /0 RI\M I()()(). wr,o 
(;Ici/ ily menu ../(}()() . ../(!J() 

Defme mode 
LOdd mode 
~,JVe mode 
')p/ ( nll'llp 

C 'J.~so' K e'"ls to 
r" o v e: 

p=plot 
E:=E:,aSE: 
,:=s.to,e: g,.:.phi ': 
n=stQ,e: g,aphi':: 

and .::hange 
.:harac t.E:' SoS:t 

O:COII' P':',6: 
g,.:.phic:io_ 

q=ove:,lay a 
0432 g,aphic 
96 r,. = fa.::i li t.y rr.e:nIJ 

pq,$ uvw xyz 

1 REM XYGESOFT Jan-Mar '84 0 C R 
100 POKE 23658 . 0: POKE 23607 , 6 0: CLEAR 5e4 : BORDER 0 : PAPER 0: INK 7 : OVER 0 : C 

L5 
102 LET j $ =" ! " "11$%& ' I) *+ . - . / 01 23 456789 : : < -)?(!!ABCDEFGHI J I<LMNOPQRSTUVWXYZ [\} " _" 

abcdefghi jk l mnopqn. tuvw><yz {: }" 
105 INPUT "Do you want an explanation? "; L I NE y$: I F y:l="" THEN GO TO 105 
107 IF y 1' IU (>"Y" AND y1'(1) (>"y" THEN GO TO 2 10 
110 LET a$=" This program allows you to design 1152 graphic'li In blocks of 

96 at a time for u'lie in your own programs. This IS achieved 
by fir'litly POKEing the data for th ... c harac-ter set from ROM(locations 15616 to 
16383) into RAM . Any amount of symbols, letters & numbers can then be redefined i 

n RAM." 
I 20 GO SUS 200 
130 LET as .. " This new character set can then be adopted by: 

i dQd by 256" 
132 LET a :f.=a$+ 

POKE 23607 ,N 
N is the s tart address o f the new character set minus 256 and div 

23607 is the CHARS syst em var-i 
able whi ch is POKEd t o po i nt tothe new character sets in RAM . " 

135 GO SUB 2 00 
140 LET as,." For example,if 50432 was the start addresS , then N would be : 

(50432-256)/256 = 196 Theref ore .to u~e thi~ new set located at ~0432 , P 
OKE 23607 , 196 Any redefined graphics in thisset wou ld then appear In the pro 
gram listing . 

142 LET a$"'a:l+" 50432 i s In fact the first 
sets are to be ~ tored_Thls meansyou sti ll have 

addre~ s 

27K+ for 
where the new ch_r~cter 
the restof your own prog 

r .. m. " 
145 GO SUB 200 
150 LET a s .," If you wanted to return to thenormal set(loc ... ted at 15616), the 

n N would be : (1~6 16-256)/256 c 60 So , to return to t 
he nor.m;;,l character ~et. POKE 23607,60" 

l55 GO SUS 20111 
160 LET a$=" < NOTES ON THE DEFINE MODE ) 

f you c:hoo,,"e 
appll'ar: 
OCATION;thi s 

the c:harac:ter definer mode . four statements in INVERSE VIDEO 
CHARS. SET ;th i s is t he c:har- .ac: ter set you are defining. 

is the address of th ... first byte in this c:har- set. 

wi II 
L 
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GRAPHICS 

N;th is is the numb e r to be POKEd into 23607 when you want 165 LET ., $=.,$+ " 
to Uiie your set. 
fining. " 

REOEFINING:this l S the charac - ter you .,re rede 

17 0 GO SUB 200 
180 LET .,$-" < NOTES ON THE DEFINE MOPE > F 

i n.,l l y-
184 LET .,$:a$+"2 chilrClcter sets,one in INVERSE VIDEO . wil l appe.r at the bottom 

of the screen .Thlf invers", one i s to be used for r&f&rence . I n the o ther Get,any r& 
d&fin&d chars . wil l appear . ,. 

190 GO SUB 2 00 
199 GO TO 2 10 
200 CLS : PRINT AT 0, 5 ; PAPER 1; INK 6 ; "Char acter Redef 1nition"": FOR f=1 TO L 

EN a $1 PR I NT a$(f): : IF a$(f)<)" "THEN BEEP . 01,40 
2 0 2 NEXT f: PRINT il0; "PRESS A KEY .•• " : PAUSE 0 : BEEP .5 . 2 0: RETURN 
210 CLS : INPUT "How many c h .ract e r 5e t ii do you want to redefine? " : LINE bS: 
IF b$-"" OR CODE b.$< 48 OR CODE b$)~7 THEN GO TO 21 0 
211 LET b=VAL b$: IF b < l OR b >l2 THEN GO TO 2 10 
2 1~ LET po~60 : BEEP .5 , 22 
220 PRINT AT 0 . 0: FLASH I ; BRIGHT 1 , "PleoOlse w.it ••• " , ···· ; " I ·m POKEing.t th& m 

oment .. • " 
22~ DIM c (12): DIM h (S) 
226 LET h(1)~12Sl FOR f-2 TO B : LET h( f )~h( f - I)/ 2 : NEXT f 
230 FOR f=196 TO 196+(b-I) *4 STEP 4 : LET c(f/4-4S). I : FOR gm l ~6 1 6 TO 16383: POK 

E fI256+256+g-15bI6,PEEK g : NEXT g : NEXT f 
240 : BORDER 0, PAPER 0 , INK 7 : CLS : PR INT TAB 9 ; "F.,cility Menu-" : PRINT AT 2,0 

,"1 ) Define a new tlet":AT 4.0:"2 ) Lo.d. set " ,AT 6. 0 : "3) S.,ve a iiet" ;AT 8 ,0, " 
4 > C"II up iI iiet" 
2~0 LET i :t = I NKEY$ : IF 1$< " 1 " OR 1$ ) " .," THEN GO TO :250 
260 GO TO 1000_VAL 1$ 

1000 BEEP . 5 . 20: BEEP .3 . 24 : PAPER 6 : OVER 0 1 BORDER 7: INK I, CL5 : PRINT AT 0, 
0 , "1 > DEFINER " 
1002 FOR f"'l TO 6 : POKE USR "a."+f ,1 29 : NEXT f: POKE USR "a" , 2:55: POKE USR "a"+7 . 

2"" 
1005 POKE 23607,60 1 PRINT AT 15 . 0 : I NVERSE I: j $( I TO 32 ); •. j $ (33 TO 64) .. j:t(65 T 
o 96) 
1010 INPUT "Which .et to be defined 7 "; LINE ;:$ : IF z . ...... OR CODE ;:.$< 48 OR CODE 
;:$ )~7 THEN GO TO 1010 
1011 LET c h=VAL z¥ : IF ch) 12 OR ch< 1 THEN BEEP .5.-30 : GO TO 1010 
1012 IF NOT c(ch) THEN BEEP . 5 , -30 : GO TO 1010 
101':5 PRINT AT 10.0:"CHARS. SET:" : ch 
1016 LET chz I 96+(ch- I ) *4 
1018 PRINT AT 11 .0; "LOCATlON ,": c h.256+256 
1022 POKE 2360 7 , ch: PRINT AT 16.0:j$(1 TO 32 ) "j$(33 TO 64)"J$ ( 65 TO 96) 
1033 POKE 23b07,po: I NPUT AT 0.0: "Character to be redefined? "; LINE c$ : IF COO 
E c J' ) 127 OR CODE c$<32 OR LEN c$ ) 1 THEN BEEP . ':5 , -20 : GO TO 1033 
1034 PRINT AT 13, 0; "REOEFIN I NG, ";cJ'·:AT 12.8 : "N : ", ch 
103':5 FOR f " l TO 8: PRINT AT f , 0 , '-e' , , , , , , !:crrl I , I I I" : NEXT f 
1036 PRINT AT 0 , 0 , INK 3 : PAPER 7:"COMPARE :876~432 1 " 
1037 LET ~~ l: LET y -9 : DIM a(8) 
1038 DIM b$(8 . 8): LET k- (CODE c$-32 )* 8 
1040 PRINT AT 0.1B;"Cur iior keYG to" ,AT 1,1 9 ; " move.":AT 2,1 7;"p" pl ot . " , AT 3 , 17 ; "& 
"'aralia. ":AT 4,17; "c"vtore g r co.p h lt' '' 
104 1 PRINT AT 5 ,17; "n-.tore graphic ",AT 6,18;""nd change":AT 7 . 19; "charac t er t:et 
",AT 8 .1 7 : "o=compilre":AT 9 . 18: "gr"ph i cs . " ;AT 10,1 7 : "q=overlay a":AT 11 ,1 8 ; "graph 
Ic.B , AT 12 . 17 ; "m=facillty menu" 
1042 PLOT 135 . 104 : DRAW 0,-38 : DRAW 120 . 0 
104~ OVER 1: INt( I, PRINT AT x . y : .. . .. : BEEP . 0 0 3 . )(+y : PRINT AT x . y, .. . .. 
1046 LET 1$=INtEYJ' 
10~0 LET y=y+( 1.""8" AND y < 16l -(I . .. .. S .. AND y ) 9): LET x-x-(i.-"7" AND x) I)+(i S""6 
"ANDxB) 
1060 IF i:f"'''p'' ANO b:l'(x.y- 8):o" "THEN PRINT AT x . y , OVER 0:" . ": LeT bJ(x,y - 8) · 

. " : LET a(x)=iI(x)+2~ It.-y ) 
106:5 IF i .... "' .. e .. AND b .. (x.y- 8) .... . " lHEN PR INT AT x ,y : OVER 0,"0": LET b:f(x.y-8)" 

": LET iI(x)=iI(x)-2" 
1070 IF i $ "'''0" THEN 
107~ IF i."'''c'' THEN 
1080 IF 1 .t="n" THEN 

P.II"n,,1 Soh"''"'1 Aulumn'85 

( 16- y) 
GO SUB 1500 
GO SUB 1200: GO SUB 1700: GO TO 103 0 
GO SUB 1 20~: GO SUB 1700: GO TO 1010 

" 



GRAPH ICS 

108::i IF i$" "q" THEN GO SUB 1600 
1090 IF l$. "m" THEN CLS : BORDER 0 , PAP(R 0 : OVER 0 , I NK 7 : GO TO 2 40 
1100 GO TO 104S 
12 00 OVER 0, FOR f _ \ TO e: POKE ch.2~6+2~b+k+f - l,~ ( f): NEXT f : RETURN 

GRAPHICS 

1::i00 INPUT " Gr~phlC to b e c omp~rad 7 " : LINE Iij$ : I F CODE gS<32 OR CODE 1ij$> 127 OR 
LEN 9 _ > 1 THEN BEEP . 5 , - 20: GO TO 1,o0 
1'05 FOR f " l TO 8 : PRI NT AT f ,0; OVER 0: "! I I I I I I I 1" 1 NEXT f 
1510 FOR f~0 TO 7: LET gr- PEEK (ch . 2S6+ 2'6+ ((CODE 1ij$-32)*8)+f) 
1 ~1 ~ FOR g e l TO e 
):520 IF qr >"'h(g ) THEN PRI NT AT l+f,lij-l; OVER 211" . " 1 LET lijr -lijr - h (g) 
1530 NEXT g : NEXT f 
1:;;40 RETURN 
Jb00 INPUT "Grilph1c to be OVii'rl.id 7" , LINE 1ij$ I I F CODE 1ij$<32 OR CODE 1ij$ > 127 OR 
LEN g$ > 1 THEN BEEP . 5 , -20 : GO TO 1600 
1 6m~ r OR 1= \ TO S : PRINT AT f .9 ; OVER 21: "I I I I I I I I t': NEXT f 
1607 DIM. (8) 
1610 FOR f-0 TO 7 1 LET gr- PEEK (ch.256+ 256+( (CODE g$-32)*8)+f) 
16 15 FOR g-1 TO 8 
1620 IF lijr ) ah(g) THEN PR I NT AT 1-+f , Iij-+8; OVER 0," . " : LET g .... - g .... - h- ( Iij) : LET a( f+l) 

• 
Ol( f+I )+h (g) : LET b$ (f+ l,g l " " . " 
163 0 NEXT g: NEtT fl RETURN 
1700 LET k - CODE c$-321 IF k < 32 THEN LET ~~_ 1 61 GO TO 1730 
17 10 IF k < 64 THEN LET ~~. 181 LET k_k_ 32 1 GO TO 173 0 
1720 IF k < 96 THEN LET xx-2m: LET k-k-64 
173 0 POKE 23607,ch l PR INT AT KK ,kI C$ : POKE 23607,po: RETURN 
2 000 BEEP 1,101 BORDER 6: PAPER 6: INK 0 , OVER 0 : CL S I PRINT AT 21,21; "2 > LOADER 

2 010 PR INT AT 4 , l:"Wh~t t. th. Sl! t ·s n~me 7 (ENTER if n ilme not known)" 
2 0 2 0 INPUT dt 
2030 PRI NT AT 7 , 0;: L OAD d$CODE 
2 040 FOR f - 196 TO 244 S TEP 4 1 IF NOT PEEK If . 256-+25~) THEN NEXT f 
204~ POKE f . 2S6+~5 ,0 

2050 PRINT AT 9.0; "You h.ve LOAD~d c h ...... cte .... s~t "' ;f f 4 - 49 ; A T 1121 .121; " To call tht 
• up in you .... o wn p .... og .... Olm. u •• POKE 23c07 , " ;f;AT 13,21;"' Thili lIat iii l oc.at.d .. t 
" ;f*2:56+ 2~6 
2 12155 LET clff 4- 4 9)_ 1 
2 1216 0 PRINT AT 16.0; "CHARACTER 5ET : ",f/4-4BI POKE 23607,f : PR INT j$ ; POKE 23607. p 
o 
2070 PRINT .0, "ANY KEY FOR FACILITY MENU ... .. : PAUSE m. BEEP .2 , 131 BEEP . 3 ,11: G 
o TO 240 
3 12100 BEEP 1.12. BORDER 4. PAPER c: I NK 0: OVER 0: CLS : PRINT AT 0 , 0;"' 3 > SAVE A 

SET" 
30 10 INPUT "'Which ch~r~ct ..... liet do you want to SiO.Vii' 7 " ; LINE c$ ! IF CODE c $ < 4B 
OR CODE c$ >~7 THEN BEEP . S , -30 : GO TO 3 2110 
3 01 2 LET caVAL c. : IF c < l OR c > 12 THEN BEEP . 5 , - 40 1 GO TO 312110 
3013 IF NOT c(c) THEN BEEP . 6 , -221 GO TO 3 010 
302121 PRINT AT 2 ,121 ; "SOlv ing set " ;c 
3025 LET sJ;·'"Ch .. rs. "+STRJ; c 
3027 LET c - (c+ 49) ." 
3030 POKE c * 256+2 55 , 1 : SAVE s$CODE c * 256+255,769 : 
304121 BEEP .6,2: PR INT AT 4,0, .. Verifyi ng ... .. : PR INT AT 6 ,0:: VERIFY Ii$ CODE I BEEP 
.8,5: PRINT AT 7 , 0; "Code h • • ve .... ifi.d 

3045 PR INT AT 1121.0; "00 you ... ~nt t o s .v. it "g.in 7"' : INPUT yS, IF yS(l)-"y" THEN 
GO TO 312127 

3048 PRINT AT 10,0; "Do you ..... nt to SAVE ."nother cha r.cter set 7 " : INPUT y$-; 
IF y$(ll . "y" THEN GO TO 3.3 
3 050 GO TO 2 07121 
401210 BE~P 1 , 22 : PAPER 5 . BORDER 6 : INK 0 : OVER 21: CLS : PRINT AT 0,0 ; "4 > SET CA 
LL-UP" 
4010 INPUT "Which •• t do YClu w~nt to wo .... 1< ... ith .,, ""; LINE c$·: IF CODE c$< 48 OR C 
ODE c$ >57 THEN BEEP .5,-351 GO TO 4211121 
4012 LET b - VAL C$-I IF ba0 THEN LET po_ 6 0: POKE 2360 7,po . GO TO 207m 
41211 5 IF b < l OR b > 12 THEN BEEP . ~,-22; GO TO 4010 
4016 IF NOT clb) THEN GO TO 401121 
402121 PRINT AT 2.0 ; "" If.t .. ny tim. you w~nt to .... etu .... n to the IIt~nd .. rd ChOl .... ~C 
t.rs et , choose thIs fOlCiltty .. nd Olskto wo .... k with set m. Don · t fo .... ge 
t red.Un .. d ch ...... s . will Olpp ...... in th. p .... og .... ~m li .. ting !!!"' 
4m30·LET po~(b+48) *4: POKE 23607,pOI GO TO 2 121 7121 [ 
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DAVIO NOWOTNIK 

The aim o f this article is to 
t roduce the programming 
language of lOGO I 'm sure 

many readers will want to try lOGO 
on their Spec trum s But, If you've 
tried to find some commercial soft­
wilre which allows you to u se lOGO 
then you might well have been 
diSilPpolnted, there Isn' t much 
aVilllable As a remedy to that Situa­
tion, I sha ll be I>resentmg, In three 
pilrts, a BASIC program which 
simulates I.OGO 

PART THE FIRST 

In each part, .,..ou'li get a BASIC IHO­
gram to type mlO your Spectrum, 
and mstructlons on how to usc the 
program And, In USing the I>rogram, 
you 'll be USing l OGO So, bv the 
time the senes is complete, you 
should have a good understandmg 
of the language The program I'll be 
presenhng later must be added or 
MERGed to program one, then the 
third added to the other two So, 
while thiS f.rs t program Will f it iI 16K 
Spectrum, you' ll need a 48K SI>ec­
trum to accommodate the final ver­
sion 

Ideall y, a lOGO translation pro­
gram should be written Ifl machine 
code for a fast Ol)erating speed I've 
wrillen my version in BASIC as It'\ 
easier for me to wflle II , and easier 
for you to type In But Irl usmg 
8ASIC. speed IS lost - that's why 
I've called my version of the 
language SlOGOI 

Once you have entered t he first 
list ing and SAVEd the progrilm on 
tape, you are ready to St illt But 
before we begin typini!,1rl o ur lOGO 
commands, it might be useful to 
conSider the baCkground and prin­
ciples of thiS langUilge 

LOGO THEORY 

lOGO was deSigned to prOVide 
chi ldren With an early Introduction 
to computer programming ilnd to 
develop their abilit ies In logical 
thlnkmg The commands of lOGO 
are Simple to understand , yel lOGO 
encourages iI good programming 
style by virtue of Its struct ure 
lOGO IS be$t known as a gral)hlcs 
language, enabling still (ilnd 
animated) pictures and patterns to 
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be drawn M ore powerful versions 
for text hilndling as well ilS grilp hlCS 
but my version, in commo n With 
most, deals With gral>hics only 

You' l l find lOCO a very useful 
language If yo u have you n g 
children, If you want a versattle 
graphiCS routine or If you want to 
move on from BASI C, lOGO IS an 
easy language to learn, yet it 1Il ­

troduce ~ YOll to structured progr ilm ­
ming, as used by more I)owerf ul 
Iil nguages such as FORTH 

TURN ING TURTLE 

DraWing With LOCO makes lI~e o f a 
turtle - but before you rush o ff 
With complaint s to the R$PCA, these 
are o nly imagillary ilnimalsl Imagine 
you had precise contro l over the 
movement of your turtle; in structlllg 
II to go fo rward or back, turn left or 
right , all by Sl)eci flc amounts Your 
turtle caffles a llen which you can 
Inst ruct to be lowered onto iI sheet 
o f paper, so that. as the turtle 
moves, a line IS drilwn Using com, 
blnation s of the four movement 
commands (fo rward , back, left and 
righl) drawings ,1nd patterns ca n be 
created 

Some v(>rSlons o f lOGO ac tual­
ly make use of a robotiC ' turtle' 
which IS mterfaced to a coml)(l ter 
lOGO commands are transm itted 
through to the turtle, c reatmg 
shilpes on a sheet of paper placed 
on the f loor More o ften, the 
monitor o r TV screen form s the 
pilper and an electronic turtle is 
drawn and moved, on the sc reen 
This is how my version works 

LISTING 1 

Enter list ing 1 and then RUN the 
program and you' ll see the turtle on 
the screen It is rel)resented by the 
.. /\ "; the point IS its head and thiS m­
dica tes the direction of the turt le 
You'll see that the turtle's start ing 
point is at the centre of the screen, 
heading direct ly up the screen 

At the bo ttom of the screen 
you'll see " W ;" and a flashing cur­
sor ThiS tells you that the computer 
IS waiting for you to enter a com­
mand At this stilge, this lOGO oro-

FEATURF 

A BASIC simu lalion to 
introduce yo u to Ihe world o f 
logo. 

gram Will aCCel)t only 8 commands 
as shown In Fig 2 Note that all com ­
mands are entered in capital letters 
(CAPS I.OCK mode is automatically 
set by the l)rOl!lram) and for some 
commands, a two letter abbreVia­
t ion can be used mstead o f the full 
word Before you use any command, 
I'll deSCribe what each one Will do 

LET'S GO 

Now let's try iI few e:o:amples Tyoe 
In: 

FORWARD 40 (or FD 40). ilnd press 
enter You'll see the turtle disap­
pear, a Ime 40 1)I:o:els long Will be 
drawn, and then the turtle reap' 
l>ears. To enable the program to 
work as qUickly as pOSSible, OU I tur­
tle will always dlsapl>ear when all in­
structions Me coml>!ete ilnd the 
" W ;" symbol comes back on the 
screen Also, no tice that when the 
program star t s, the pen IS In the 
down POSition, enabl ing a line to be 
drawn 

Now, lets turn the turtle 90° to 
the right Type m 

RIGHT 90 (or RT 90) ilnd press enter 

Then move forwMd again 

FD 40 

If you contmue entering al ternat ive­
ly RT 90 and "D 40, you would end 
up With a S(luare As It is cumber· 
some to type m o ne com mand at a 
lime, lOGO allows you to s trtn~ 
commilnds together l.et's see how 
First, deilr the screen, and reset the 
turtle usmg the command DRAW, 
then enter 

FD 40 RT 90 FD 40 RT 90 FD 40 RT 
90 FD 40 Rl 'Xl and enter 

l.eave a sin!!le space between each 
commilnd and number This, agam, 
draws a square You mily have notic­
ed that we are repeiltlng the ),une 
two commands four times For· 
tunately, lOGO allows repetit ion o f 
commands to be simpl ified and it's 
one of the things I'll be dealing With 
later 

OFf SCREEN 

What shou ld happen If the turtle !> 
goes off the sc reen / lei 'S flJld out 

" 



FEATU RF 

Clear the screen with DRAW. then 
enter 

RT 10 FD 2000 

The turtle is turned slightly to the 
fight. then moves lorward 2000 P'K­
els As It disappears off the edge of 
the screen, our turtle reappears on 
the other side This feature is called 
wrap It is uselul to draw special pat­
terns and means that you won't get 
an error message il you accidentally 
go off the edge ollhe screen 

Another leature 01 this LOGO 
program IS that the specif ied 
number used by FORWARD, BACK, 
RICHT and LEFl can be replilced by 
a random number As all example, u, 
FD RANDOM ~O 

The turtle wdl move forward by an 
amount somewhere between 0 and 
50 

That's enough of the theory o f 
lOCO for now Try making liP $on1(' 
drawmgs, patterns, o r shapes fo r 
yoursel f The program has an error 
trapping routine, so il YOl' make a 
mista k e, you should get a 
reasonably friendly error message 
In the next pall, you'll notice a 
{IUantum leap In the power of thiS 
LOCO lr,lrlsl,lter 

PART THE SECOND 

I'll now expand the number o f in­
st ructions you can give to the turtle, 
turning thiS program Into a quite 
powerhd and versatile version of 
LOCO 

Take a look at thl' tab I!'. which 
gives you a h~t of all the extr~ 
lOCO commands that will be m­
troduced to you m tl1l5 section But 
before you C,lll get the progrdm In 
part one to accept any of these new 
commands, you'll have to add tlw 
second program I ines to those of the 
original flrogram Here is the best 
way of dOing that 

ADDITIONAL lOGO 

Flfst tYI}e Into your Spectrum the 
program lines Then. save thIS 
routine on tape I.oad mto your 
Spectrum the program I gave you 
earlier and MERGE III the new 
rout me lust saved on t~pe Til;, may 
~eem a complicated way of addln!( 
these new lines. but It will help if 
you have made any mistakes in typ­
Ing 111 

II you find your expanded pro­
gram does not work ~moothry, then 
check through your second flrogram 

II should match exactly til(' 
listing As I warned earlier, the merg­
ed programs will only fit ,I 48K SI}eC-

" 

Uum, so I'm afraid you' ll only be 
wasting your time II you have a 16K 
machine 

EXTRA STUFF 

When you RUN the I}rogram. you 
should get the same response as 
belore; a 'OW;" prompt message at 
the base of the screen, and the turtle 
["A") at the centle of the screen If 
you can recal!. we have already us· 
ed the com ll1ands FORWARD. 
BACK. LEFT and RICHT to move t he 
turtle, and DRAW. HOME , I'ENUI' 
and PENDOWN as additional con­
trol In structions. Let's have a look at 
the first six of the new instructions. 
which also happen to be the 
Simplest 

So far , all our draWings have 
been made uSlIlg black 'ink' on 
white 'paper' The cOlllmand PEN­
COLOU R (or PC) JUOWS you to 
change coours at anytime. To com­
plete the PENCOI OUR comm and 
you have to add a number. 0 to 7. 
according to the number keys on 
your Spectrum For example. P[N 
COLOUR 1 Will change the fore· 
ground colour to blue for subsc­
(IUen! movements 01 the turtle 

I have already Introduced the 
concept of wrap Thi~ is when an in· 
st ruction to the turtle causes 1\ to 
'Iall off' the edge of the screen With 
wrap, the turtle will re·appear on the 
opposite ~id (~ of til(' q ;reen, and con· 
tlnue on i ts way You can forbid th(' 
turtle wrap round USUlg the com­
mand NOWRAP After u 5lng 
NOWRAP, If you accid£"ntally com­
mand the turtle to go off the edge of 
the screen. you Wi l l get an error 
me~~,lge To reinstate the wrdpplng 
facility, o~e the command WRAP 

SET IN YOUR WAYS 

The la ~t three In struct ions of the 
first group are very sralght forward 
COpy will produCl~ a copy of your 
screen dl~p l <ly on the printer, SAVE 
allows you to save the program (I 
will deal wi th creallng a lOCO pro­
gram soon) on tape, and STOP Simp· 
Iy stops tlw LOGO program, and 
hands you back to BASIC 
Remember wi th all LOCO com­
mands to type them out m full (do 
not usc the equivalent BASIC 
keywords - lOCO won't reco!(nl~e 
them). or use the two letwr db· 
breviatiOIl, If one IS available 

The next i;roup o f instruction<. 
all start With SET, and t hey move the 
turtle in a precise way tf you look Ln 
your Spectrum h,mdbook (on page 
121) you'll filld out how high resolu­
t ion graphiCS are created There are 
176 dots from top to bottom of the 
screen, and 256 from left \0 right 

Each one of these dots can be defin· 
cd by a CO-Qrd inJte (l ike a place can 
be fixed by a map co-ordillate) The 
dot at the bottom lell 01 the screen 
has the co-() rdinate 0,0 and the one 
at top fight 255,175 If you move ver· 
tically op or down the screen , you 
are moving hOfl~ontally left and 
right, you move along the x axis 

SETX APPEAL 

All that may seem horribly mathe­
matical, but I hope It Will be cle;uer 
when we ose the SET 1n5tnJC1l0ns to 
move the turtle from wherever it IS 
SFTX will move the lurtle along the 
x-aKis ( hori~ontally left or right) 10 a 
spec ified point Thus. SETX 10 wLIl 
move the turtle lrom where ever It I~ 
on the screen hori..::ontally to a POInI 
which is 11 dOl> (remember the first 
has the number 0) from the left hand 
edge of the screen Similar ly SETY 
10 Will move the turlle vertic;dly to 
a point 11 dots from the bottom 
edge o f the screen, not counting the 
command line If you move the tur ­
tle with the pen down, a line wil l be 
dr,lwn Try t lus examplf'" Reset the 
turt le with the DRAW IIlstruct lon, 
then en ter the command 

SX 60 SY 140 SX 128 SY 88 (and press 
I:.NHR) 

This will draw hOfilont,,1 and ver· 
tical lines to create ,1 rectangle 

The command SFTXY will move 
the turtle to the coordmate5 
spec ified after the command You'!J 
need two numbers (l It er Sll XY, the 
fif't IS the x-coordin(lte. the second, 
th(~ y-coordinate For ex ample, with 
the rectangle from the ilbove 
routine still on the screen. enter 

snxy 60 140 (or XY 60 140) and 
Iness ENTfR 

This wil l draw a diagonal to the rec­
tangle, taking the turtle to the co· 
ordinates bO, 140 which IS one cor· 
ncr (the top Iplt corner) of the box 

Try a number of SETX, SF. TY and 
Sl TXY Instrucllons for yourseli The 
X number must be between 0 and 
255. and the Y number between 0 
and 17<; 

DIRECT ION 

You may hav(' noticed that. mUSing 
these SET instructIOns that the tur­
tle's direction (or heading) is not 
changed from that before the SET 
Instruction was used There IS an ad· 
ditlonal Instruction to alter the 
heading of the turtle to a defmite 
direction; this 15 the SErH I:ADINC 
command SET HEADING 0 will 
dirl'ct the tortle to !}oint vertically 
Ut) the screen; SETHEADING 270 

P"'lIOnal So!lware A~I~mn '85 



110 DATA 18,24,1 
140 DATA " LI",6108, " BG",6500 
240 DATA "LIST",6100, " BACKGROUN 

D",6508 
6190 REM LIST 
6105 IF def ~ l THEN RETURN 
6110 PRINT ~lj ·L I S T - To Screen 
or Prinler?" 
61 15 LET zS- INKEYS: IF z$-"" THE 
N GO TO 6115 
6129 IF zS-"S· THEN Ln I j '* 1 : G 

0 TO 6200 
6125 IF z$-"P" THEN LET I j " 2 : 0 

0 TO 6149 
6130 00 TO 6115 
6149 CLS : ' PRINT "Pr i nler' I isti n 
9 - please wait " 
6145 OPEN ~ 2 , · p " 

6150 FOR i-I TO def: GO sua 6300 
6155 PRINT : NEXT i 
6160 OPEN .. 2,"s": RETURN 
6200 FOR j_l TO def 
6285 CL S : PRINT .. Ii " Please Wail 

6210 GO S UB 6308 
6215 IF INKE Y$~H' THEN GO TO 62 
15 
6220 NE XT i: RETURN 
6300 LET ed=j : GO SUB 5805 
6305 LET y $ : w$lj+nl 
6310 PRINT "Definilion - " j y$" 
6315 GO SUB 5955 : RETURN 
6509 REf» 

LEFT 

BACKGROUND 

45 

STARTING 
DIRECTION 

45 

90 ----:*---- 90 

135 
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180 

ENDS 

135 

FEATURE 

6505 GO SUB 1288: IF err ) 0 THEN 
RETURN 

6510 IF a~0 OR a )3 1 THEN LET er 
r - :2: RETURN 
6515 LET col - a 
6528 GO SUB 1200: IF err ) 0 THEN 

RETURN 
6525 IF a <0 DR a ) 21 THEN LET er 
r-2: RETURN 
6539 LET row". 
6535 GO S UB 1200 : IF err ) 0 THEN 

RETURN 
6540 IF a<0 OR la+coll)31 THEN 
LET err-2: RETURN 
6545 LET widlh - a 
6550 GO SU B 1290: IF err)0 THEN 

RETURN 
6555 IF a< 9 DR (a+row) )2 1 THEN 
LET err=2 : R~TURN 

6569 LET h e ighl:a 
656 5 GO SUB 1200 : JF err )0 THEN 

RETURN 
6570 IF a <0 OR a )7 THEN LET err 
"'2 : RETURN 
6575 FOR i - row TO row+heighl 
6580 FOR j -col TO col+widlh 
6585 LET al "22528+32*i+j 
659£1 LET I 1 " PEEK at 
6595 LET U ,= I1H ( I 1 /8) : Ln I I "' 1 
1-8*lk 
6608 POKE at,II+8*a 
6605 NE XT j: NEXT i 
6710 RETURN 

RIGHT 

wtll pO"t! lhe l"nlp hom:ontally 
towards the left edge of lhe sc reen 
The heading you gllll> 10 Ihe turlle 
muSI be bel ween 0 and 360 

If yo u are gettmg cOllfu~('d bet­
ween the SETHEAD ING and LEfT 
dnd RIGHT c omm ,ltld s th('n 
remember, SETHEADING gtves you 
absolule co mmand of the headmg 
whe reas LEFT aod RIGHT turn the 
lurlle re/allve 10 the lurlle 's dtfec· [> 
ItOl1 



One final I),ece 01 theory for th,s 
part belore we try a few more e~­
amples If you remember we created 
a S(luare w,th the Instrucllons 

FD 40 RT 90 FD 40 IH 90 FD 40 RT 
90 FD 40 RT 90 

You have probably not,ced that the 
two commands FD 40 and RT 90 are 
repeated 4 times There ,s a com­
mand ,n lOGO which helps ,n 
repetition Quite logically that com­
mand is REPI:AT (RP for short!. 
Here's how it is used In drawing a 
box Clear the screen w,th the 
DRAW command, then enter the 
command 

RP 4 (FD 40 RT 90) and press ENTER 

The number after RE PEAT (or RP) ,s 
the number 01 t,mes the commands 
w,thm the square brackets are to be 
repeated Remember, always leave a 
single space between com mands, 
numbers, and square brackets To be 
complete, the RlPEA T command, 
must be lollowed by a number, then 
an 'open' square bracket A 'close' 
square bracket ,nd,cates the end of 
the repeat loop 

NESTED lOOPS 

In the same way that FOR-NEXT 
loops can be 'neSled' ,n BASIC, so 
can REPEAT 10Q[)\ be nested As an 
e~ample, the fo l lowmg lOGO "'­
struction w,lI produce a sym 
metrical pattern 

Rf> 12 (RT 30 RP 8 (RT 45 fD 20)) 

Nesting 01 loops ,s eas,er 111 lOGO 
than in BASIC, and as long as you 
have ti,e same number of "("as'T', 
then you shouldn' t go too far wlOng' 

The above command can Ix> 
Qu,te snnply vafled to produce ,1 
var iety 01 symmetrrcal shapes If 
you look at the command, I've link­
ed together (under the command) 
two set s o f two numbers If you 
multiply the first two togethN you 
should get 360, and il you mult iply 
the second you' ll also get 360 And 
that is the trick ,n gett,"g sym­
metrical patterns You can replace 
any parr 1,.11 numbers w,th another 
parr, so long as the new numbers ,n 
the parr. when mult,plled together, 
produce 360. Why not try a l ew, and 
see what Sh.1IlC$ you can produce 

Here are J other pattem draw,ng 
routmes you may like to try 

DRAW In 20 
RP 5(FD 40 RT 135 FD 40 lT6J) 

DRAW PU XY 80 60 PO 
RP 8 (FD 40 RT 45) IH 45 
RP 8 (FD 96 RT 135) 

DRAW PC 1 RP 3 (FD 40 RT 120) 
PC 2 RP J(BK 40 IT 60) 
lT 90 1'<: 3 RP J (FD 40 RT 120) 
PC 4 RP 3 (BK 40 LT 60) 

Typ~ III one I,ne at a \line, press­
'ng ENTER when you get to the end 
Try and follow what is happenll1g on 
the screen, and relate it to the ,n­
struct,on you have lust entered 
You'll f,nd that you should soon 
understand most o f the l.OGO com · 
mands I've introduced so 1M 

STORAGE 

Up Iril now, we have slInply entered 
commands to the computer, and the 
Spectrum has obeyed them 1m· 
mediately, then the command ,s 
forgotten It would be far more 
useful lor the computer to store in-

structions and allow us to recall 
them at w,lI Our lOGO translater 
WIll then be operatmg on a lOGO 
prOllrilln 

PART THE LAST 

To ,ncorporate the program m this 
sect ion with the verSion you com· 
pleted last t,me, lirst enter the 
IistmG mto vour computer, then 
store ,t on tape Then, load into your 
Spectrum the program COIl1 I)leted 
last tIme (/rom parts 1 and 2), then 
MERGE th,s program IIlto it Finally. 
save a copy o f the completed wo­
gram, then you're ready to RUN 

NEW COMMANDS 

There are two add't,onal commands 

Dl!' fi n il io n - SKV 

• BG " " 31 , S 

Dl!' f inilion - SUN 

0 PU xv . 0 1 60 PC 6 P O 

SX . 2 PU xv 38 15. PO 

2 SX •• PU XV 37 '"8 PO 

3 SX ., PU XV 37 157 PO 

• 5X . 5 PU XV 38 156 PO 

5 SX •• PU XV .0 lOS PO 

6 5X '2 PU 

O.f . nilion - GROUND 

" BG" 6 31 14 4 

De f inilion - HOUSE 

" BG 20 10 5 5 2 

D~f i nilion - DOOR 

" BG 22 13 1 2 1 

D~ f inilion - WINDOWS 

" BG 21 11 " 0 7 



created by the extra routmes in this 
part. The first is BACKGROUND 
(BG), which allows you to define the 
paper colour in speci f ied areas of 
the screen f ive numbers are re­
quired after BACKGROUND to com­
plete the command Here is an ex­
ample which you can try 

BACKGROUND 0 0 31 65 

The first four numbers define 
the area, a rectangle, to be 
"painted", ilnd the last number is 
the colour (0 to 7, as shown on the 
Spectrum keyboard) The first two 
numbers are the x and y co­
ordinates of the top left point of the 
area to be coloured In the examl}le, 
o 0 refers to the top left of the 
screen, unlike the CO-Qrdinales for 
SET which start at the bottom of the 

screen In fact the fi rst two 
BACKG ROUND CO-Qrdinates are the 
same as the BASIC PRINT AT The 
third and fourth numbers of the 
BACKGROUND command are width 
and height of the square to be col­
ou red In the example the number 
31 is the full screen widlh, and the 
number b means six charilcter 
squa res down The number 5 is the 
colour cyan, and so, the example 
given will "paint" a cyan block at 
the top of the screen In iln example 
later on, the same command will 
create the sky in a scene which will 
be created with LOGO commands 

The other new command in Ihis 
part is LI ST It will list to screen or 
printer a LOGO progrilm But , as I 
haven't yet expl ained how to cr(~ilte 
a LOGO ;>rogram, YOll won't yet 
have anything to list! 

BG 2 4 11 •• 7 

Oef'in ition - ROOF 

• PU Xy , .. 
96 PC • 

2 PO S H 45 FO 33 RT 9. FO 33 

Definiti o n - SC ENE 

• SKY SUN 

1 GROUND TREE 

2 HOUSE ROOF DOOR WINDOW S 

3 PU XV 2 •• , .. SH , .. 
4 PO 

Definit i on - TREE 

• PU Xy •• , .. PC • PO 

1 S H 9. RP 8 [ FO 7 LT 4 5 1 

2 FO 2 

3 RT 9. FO 3. LT •• FO 1 

4 LT 9. FO 3. RT •• FO 1 

5 RT 96 FO 3. 
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FEATURE 

DEF I N I NG LOGO COM· 
MANOS 

LOGO programs are made by 
crea ting new commands from the 
commands that LOGO already 
understa nds You crea te a new com· 
mand using DEf INE (D F) Most ver ­
sions of LOGO use TO instead of 
DEFINE, but I've used the latter as it 
is more eXI}lanatory Vou complete 
the DEfiNE command w ith the new 
command name, which must be dif­
ferent from all the commands cur­
rently available to LOGO As an ex­
am ple, let's tell the computer how 
to draw it box; we'll define a com­
mand called BOX First enter the 
command 

DEfiNE BOX (or OF BOX) 

The screen will cle;!r af ter the com­
puter has checked that the com ­
mand BOX doesn't already exist 
You' ll get the message 'DEFINE 
BOX' at the top of the screen. and 
the usual 'W;' at the base of the 
screen 

There is no standard way of 
defining new commands in I.OGO, 
there are probably as many different 
ways as there are versions of LOGO 
So the instructions that follow iust 
happen to be the way I have decid­
ed to allow the definition of new 
comm ands 

'10 define our box. enter the 
commilnd: 

RP 4 (FD 40 RT 90) 
ano press I:NTER 

That line will appear at the top 01 
the screen with a ! ine number of 
zero. The line number is not u~ed by 
LOGO, I've just added it to ident ify 
lines in case we want to make any 
changes In anyone definition, you 
can enter up to 10 hnes. but no line 
can be longer than 20 characters 
for our BOX definition, all we need 
is the one line already entered, so 
we tell the computer we've fini shed 
by enteri ng END You'll get a 
message to tell you thilt the new 
command BOX has been stored, 
then you're back \0 a clean sheet of 
paper, and the 'W;' symbol The 
lOGO program will now ilcCep! 
BOX as a command: try it! 

You can include in your defini­
tions already defined commands As 
an example. define another com­
mand PATTERN, il$ follows 

DEf INI: PATTERN 
Rr 8 (BOX RT 45) 
END 

When complete, enter PAT­
TERN as a direct command; you'll 
get a pattern based on the BOX I> 
rout ine you defined, 



FE ATURE 

Now define MOVE 

DEFINE MOVE 
PU Xy SO I'D UOX 
I'll' SX 120 PO BOX 
PU SX 190 PO I~OX 
END 

Define the command as before, then 
enter MOVl as a direct command 

ED ITI NG COMMANDS 

The pattern created by PATTE~N 
wasn' t particularly excltmg, we 
could change PATl[~N to Improve 
It To do th iS we use the command 
EDIT The synlilx IS EDIT PATTERN 
Once you have entered this com­
mand, the computer Will spend a 
few momenH searching for PAT­
TERN, then 'efo rmattlng, ready for 
changes to be made The definition 
will reappear on the screen as YOU 
entered It (al)art from END) AI the 
bottom of lhc scrt'cn ,s a menu of 
editing options 

• Option 1 IS EDIT It will allow 
you to chang!' a line Enter the line 
number of the line you wish to 
change, and re-.enter the Ime as you 
want 1\ 

• Option 2. INSE~T allows you 
to Insert another Ime belween two 
l ines of the screen ~emember , you 
cannot exceed a tOlal of ten lines, so 
you can mscrt ,1 line" you have 9 
lilles o r less m your defmltlon If you 
opt to Insert a IlIIe, say numbel two, 
then the prevIous line two becomes 
number 3, J becoml!~ 4, and so on 

• OH ETE (opl1on 3) allows you 
to delete .. fmc 

• ~FMOVE (opt ion 4) will 
remove the whole defllllllon Press 
mg SWill relurn you 10 normal com­
mand {'W 'j 

So, 10 t:DlT Ihe command PAT ­
TERN, you Will wanl to change line 
zero I'ress 1 to get the EDIT option, 
and press 0 10 md,cale that II IS lme 
o which you want to replace Then 
enter 

p~ 12 (!.lOX ~T 30) 

I'ress 5 to exit the edit routille. 
enter the direc t command DRAW 10 
dear the sc reen and reset the turtle, 
then \ly PAl'TE~N agam 

lOGO STRU CTURES 

By now you should already have an 
ideal of how programs are bUilt up 
m lOCO Fach deflOitlon should be 
qUite IIldependent , you should 
check it out before moving on to the 
next defmitlOn ThiS IS structured 
programmmil It has the advantalle 
of bemg easier to fo llow what i~ hap­
perllng (th3n, for example, 'unstruc 
tured' BASIC)' so II should be eaSIl'f 

26 

to correct any mistakes Programs 
written In, thiS way are also much 
eaSier for olher~ to understand l'he 
BSC machllle's PROCEDURE and 
the Ql's OEF PRO also allow pro­
grams to be structured In a Similar 
w'Y 

entenng the direct command 
SCENE In this way lOCO differs 
from BASIC 115 Ilrograms Will no t 
start with a songle RUN COlnm .. nd, 
they start with a defined command 
whIch is the 'core' of the program 

1 here IS more to lOGO than the 
aspects I have covered III tillS sel les , 
lOCO also uses variables, It allows 
deCision maklllg With IF TIIFN 

To start you off III l OCO l)ro­
grammlllg look at the I,stlll!!, obtain ­
ed by the U Sl command Wllf'n 
cntctlnll a l OCO program, 
remember to enler one defini tion al 
a tlllle (end 1!.lCh with END, which I ~ 
not shown III the l ist ing), then test 1\ 
and edit as necessary bO!iore movulg 
onto the nexl In the example pro­
gram, notice Ihal the com mand 
SCFNE IS the command which u~es 
all the other commands III 115 defm, 
lion II IS the command whICh ,s cen­
tral to the operation of th ... program, 
you operate the whole I)rogram 
(when It 's all In the COml)uterj by 

It Sl structures; and It l)erllll15 
text handling Ii you want to know 
more about lOCO there 1I(C sew'ral 
good books available (fo r example 
l OCO Programmlllg by Petcr Uos~) 
Deslllle the limitat ion s of my I)ro­
gram, I hope you have g1lmed an m 
s'ght ,nl o the f"scmiltlnll 
I)oSslblhlles Ihat lOCO IS "ble to of­
fcr as an mtroduCtlo n 10 programm 
Ing to young and old, or sIInply, as 
an eilW to use graphiCS creal Ion 
package 

COMMANDS 

I/OM/.' 

DRAW 
FORW,ARD 

l~ 

BACK 

LUI 

RIC//T 

PiNUP 

pfNDOWN 

Th;~ 1II0ve~ Ihl' turtle 110m ,lnywhere on Ihe )crecn 
bad 10 .h Sl.:l llm)! 1)O.~itiot! at the centre of rhe 
screet!. headinll dllecliy up rhe screen 
rhis cleaf~ rhe ~c,een, then move~ Ihe lurlle ~IOMf 
rhe turtle ;) moved forwaf(1 iI ~pec;lic .lmounr To 
complele Ihe comm<lnd, you have to tell the lurlle 
how fal 10 move fomaf(J. eg FORWARD 10 (01 fO 
20J_ The unrl of di~lance ;~ one pi~e/, lemembcr the 
~creen i~ m<ldc up of 156 pI~eh acros), and r 76 
down. 
rhe IUltle IS tUlned hC.ld-lo-Iail, then moved in Ih(' 
same way a) FORWARD (ell BACK 2S). 
The turtle 's he,ld lem,l,"~ in Ihe same place bul lIs 
body will >wivel )0 rli,11 ir~ dilectlon rot,lle) 10 the 
left. You have /0 telilhe turtle how far 10 IUIn A, 
do fORWARD ,md BACK, the commilnd ur r re­
(/(llIes OJ flllmbCl ,)(Idcd to II ro complele the '" 
Sltuctiofl, 10 lellthe turl le how much /0 turn Ihl~ 
number lS the all/lle 01 turn III degrees If youve 
lorgonen Ihat 90 de/llccs makes a rillht 'ln~le. rhen 
u,mg r,g j a~ <l gujde when lI)!Ilg' Ihe lefl fOf 
RIGI/T) comm.lnd Angle) should be whole 
numbers bch~ecn () and J60 
Thi) i~ Ihe S<lme pttnc!ple as LUI. but, of COUI)(', 
the wrl/e rutn~ IIghl ;n~le.ld of lef l 
rhi~ commaml r,li~e} the pen from the p,lper )0 that 
rhe luille cat! be moved withoul a I;ne be'lig dr,/wn 
The pen i, pl;lced Oil rhe p,lper 

CO MMANDS AND ABBREVIATIONS 

SECTtON I: 
DRAW 
IIOM[ 
TORWARD 
IMCK 
I ffT 
RIGH I 
PINUP 
J'£NDOWN 

SECTIO N 2: 
P/.NCOI.OUR 
WRAP 

FD 

"' LT 
RT 
PI} 
PO 

I'C 
WR 

NOWRAp 
COPY 
SAVe 
STOP 
SiT>; 
SHY 
Sf I/IEADINC 
RT PIA T 

SECTION 3: 
BACKGROUND 
/.1ST 

Nil 

" " 5" 
R/' 

liC 
LI 
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• REM ***** •••••••••••••••••• ,. REM • • 
'" REM • SLOGO • 
2. REM • • 
2. REM • by David Nowotnik • 3. REM • January, 1984 • ,. REM • • •• REM *********************** .. REM 

•• REM Initiali •• .. REM 

•• READ ., READ "' READ 0 .. DIM x $(III,2) : DIM ... 5(n,12): 

DIM f$(o,12) 

7. DIM uhnl: DIM v(n) : DIM .10 

70 LET pp - l: LET H ... - l : LET t"r 
t - l 

•• FOR I-I TO ., READ x S ( i I 

•• READ u (1): NEXT j 

9. FO~ 1-1 TO "' READ w$ ( i) 

9. READ v (il: NEXT j , .. FOR 1 - 1 TO 0' READ Hili) , .. READ '3 ( i J : NEXT j 

". DATA 6,8,1 
115 DATA "FO",3000,"BK",3200,"L 

T" ,349B, "Rr " ,369B 
120 DATA · PU",4960, "PD " ,4950 
200 DATA " FORWARD " ,3090, " BACK", 

3209,"LEFT",3400 
295 DATA "R IGHT " ,3600,"DRAW",38 

013 •• HOME · • 38:5£1 
219 DATA ·PENUP " ,4000, "PENOOWN" 

,4059 
:Sge DATA " RANDOM"t80SS 
480 POKE 23658,8 
480 GO SUB 3800: GO TO 2900 
498 REM 

:5,," REM 
:510 REM 

Error .ubroutin~. 

:520 GO SUB (690+er"r"*10) 
:530 PRINT MilaS 
:540 PAUSE 2:50 
:5:58 RETURN 
700 LET a • • "Comm and error - r~-

enter the line. ": RETURN 
719 LET a.· "Number error - re-e 

nt~r the line" : RETURN 
729 LET as."No wrap - the line 

cannot be 
999 REM 

1999 REM 

dr a wn ·: RETURN 

Peu"MI Sohwa.e Autumn '85 

FEATURE 

19U,. REM 
1929 REM Entr)' t:heck 
1939 LET t-9: LET )' . ... . 
1049 LET s-5+1 : IF s)LEN ~s THEN 

LET tl - 1: RETURN 
1.0:59 IF- (zS( S I " · 
9l AND t-a THEN 

OR zS(sl"CHRS 
GO TO 1"49 

1960 IF (~S( 5 1 -" • OR ~S ( sl·CHR • 
9) AND tal THEN RETURN 

1970 LET )'$-)'$+~$(s) : LET t - l: 0 
0 TO 1040 
10S0 REM 
11.0.0 REM Draw/Erase turtle 
1110 IF x(3 OR x)252 OR y<3 OR Y 
>172 THEN RETURN 
1120 FOR j - 169 TO 2 •• STEP •• 
1130 LET q - dir+j: IF q C0 THEN L 
ET q-369- j 

114.0 IF q )36a THEN LET q- q-36a 
11:50 LET q~q*PI/1S9 
1169 LET x l -5*SIN Q' LET )'1"5*CO 
5 Q 
1170 PLOT INVERSE turt I x . )' 
liSa DRAW INVERSE turt pd , ),1 
1190 NEXT j : RETURN 
1200 REM 
121£1 REM A number or • funt:tion 
122.0 00 SUB 192.0: IF err-l THEN 

LET err-2: RETURN 
1230 IF CODE ),S)57 THEN GO TO 1 

3 •• 
124£1 IF )' .... " THEN LET err-2 : R 
ETURN 
125£1 FOR k - l TO LEN )'. 
126£1 IF CODE ),$(kIC4S OR CODE )'S 
(kl>:57 THEN LET err-2 
1270 NEXT k 
1280 IF err-9 THEN LET a-VAL y' 
1290 LET t - £I: RETURN 
13£1£1 REM Evaluate • function 
1310 LET )'s-t)'s+" . , 

TO 12 , 

132.0' FOR i - I TO 0: IF )'S-fstil T 
HEN GO TO 1340 
1338 NEXT 1: LET err-2 : RETURN 
134£1 GO SUB 9(1): RETURN 
14£1" REM X Wrap 
1410 LET t:r - l: IF q C2*PI AND q>P 
I THEN LET cr -- l 
142" IF cr-! THEN LET xl-255-x: 
· IF q >I.57 THEN LET )'1-.0: LET )( 
2-9: GO TO 1430 
1425 IF cr-l THEN LET )'1-xl/TAN 

q: LET )(2-" 
1439 IF cr-- l THEN LET x l --x : L 
ET )'1 - txl/TAN (q-PII): LET x2- 25 

• 1449 LET )'2-)' +)'1: LET a-a-INT SQ 
R (ABS (xlI A 2+ABS ()'1)A2l 



FEATUR I-

1450' RETURN 
1470' REM 
150'8 REM Y Wrap 
1:510' LET cl"'-l: IF q >PI/2 AND q <3 
*PI /2 THEN LET cl"' - -1 
1:520' IF CI"'-1 THEN LET y l - 175 - y : 

LET ~ 1 -y l*TAN q: LET y2-8 
1538 IF CI"'--1 THEN LET y l -y : LE 
T ~ 1 --(y l*TAN Iq-PI I) : LET y2- 17 
:5: LET y l--y 
1548 LET ~2-~ + ~ 1: LET a-a-lNT SG 
R lABS 1 ~1)~2 +ABS lyl) A2) 
1558 RETURN 
160'0' REM X an%l'" Y WRAP 
160:5 IF q >P1 / 2 THEN GO TO 1630' 
1619 LET ~3-~+ ll~:5 -yl *TAN q 
161 :5 IF ~3>255 THEN GO TO 1490' 
1629 IF ~3(2:55 THEN GO TO 1588 
1625 GO TO 1680' 
1639 IF q >PI THEN GO TO 1645 
163:5 LET ~3_~ + y*TAN (PI - ql 
1648 GO TO 161:5 
1645 IF q >3*PI/2 THEN GO TO 167 

• 
1659 LET ~3-~-y*TAN Iq - PII 
1655 IF ~3(0 THEN GO TO 1498 
1668 IF ~3>0' THEN GO TO 150'0' 
1665 GO TO 1699 
1678 LET x3-~-1 1 75-yl *TAN (2*PI­
q) 
1675 GO TO 1655 
1689 IF y l ).~ 1 THEN LET a l _ INT 
l y l /COS q+1. 51 
168:5 IF y l (x l THEN LET al-INT I 
~I/S IN q+1. 51 
1699 LET a-a-al: GO SUB 1450': IF 
y2(9 THEN LET y2- 17:5 

169:5 IF y2)175 THEN LET y 2-0' 
1789 GO SUB 1:50'8: IF ~ 2 < 8 THEN 
LET x2-255 
170':5 IF ~2)255 THEN LET ~ 2-8 

1718 RETURN 
1998 REM 
2098 REM Input routine 
2918 REM 
2828 INPUT · W: 0; LINE zS: LET !S -

• 
2825 LET count - 9: LET I"'c-8; GO S 
UB 2849: GO TO 20'28 
2838 REM 
2848 REM 
20'50 REM 
2.068 LET t -.0: L"E"T tI - 0': LET 

• 
2978 GO SUB 1820' 
2988 IF tl-1 AND y S."" AND count 
- 9 THEN LET tuI'" t -0': GO SUB 118.0 
2.085 IF tl - 1 AND yS _·o THEN RET 
URN 

2898 IF LEN yS ()2 THEN GO TO 21 
3. 
2UJ8 FOR ,-, TO • 
2110 IF y.-~ Sl i 1 "'EN GO TO 228 

• 
:212.0 NE XT i 
2 130 LET yS - l yS+" ." 

TO 121 
2148 FOR i - I TO n 
2 158 IF Y. - HS ( I) THEN GO TO 221 

• 
2168 NE XT I 
2178 REM Co~rnano errol'" 
2 188 LET err-I : IF tUl"'t - l THEN 
LET tUl"'t-8: GO SUB 1180 
2198 GO TO 520 
2288 GO SUB 1,.1111; GO TO 2228 
2218 GO SUB vi i) 
2220 IF el"'l"')0 THEN GO TO 528 
2230' GO TO 2878 
2998 REM 
3980' REM FORWARD routine 
3818 REM 
3828 GO SUB 1280: IF .l"'r>8 THEN 

RE TURN 
39::58 IF tUl"'t - 8 THEN LET turt - l; 

GO SUB 1188 
3848 LET q- oir*PI/189 
38:50 LET ~ 1-INT (,5+a*SIN q): LE 
T y l - INT (.5+a*COS ql 
3068 LET tr-8; LET ~2-~ + ~ 1: LE T 
y2-y+yl 
3879 I F ~2( 8 OR ~ 2 ) 255 THEN LET 

tl"' - l 
3888 IF y2( 8 OR y2) 175 THEN LET 

ll"' - tl"'+2 
3898 I F tl"' ) 9 AND HI"' - 8 THEN LET 
.rr-3: RETURN 
3188 IF tr - 8 THEN GO TO 3120' 
3110' GO SUB 11399+tl"'*199) 
3128 IF pp- l THEN PLOT ~ . y : DRA 
W ~1 . y l 

3138 IF pp-9 THEN PLOT INVER SE 
11 OVER 11 ~ .y ; DRAW INVERSE II 
OVER II~l. y l 

3148 LET ~-~2 : LET y-y2 : IF tr ) 8 
THEN GO TO 3959 

3 1:50 LET t _S: RETURN 
3 198 REM 
3288 REM BACK 
32 18 REM 
3228 IF lUl"'t - 9 

GO SUB 1 Hl9 
THEN LET turt - l: 

3238 LET dir - dlr+180: IF dil"' )369 
THEN LET dir - d ir- 368 

3240' GO TO 30'29 
3390 REM 
3 49" REM LEFT 
3 419 REM 
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3429 IF turt-9 THEN LET turt"'l : 
GO SUB ll99 

343fl GO SUB 129S: IF err >S THEN 
RETURN 

3449 LET dir - dir-a 
34:59 IF dir<9 THEN LET dir " 36S", 
d i r: GO TO 345B 
3460 RETURN 
3:599 REM 
3600 REM RIGHT 
36 10 REM 
3620 IF turt .. S THEN LET turt - l : 

GO SUB 1109 
36:l£'1 GO SUB 12S9: IF eorr>0 THEN 

RETURN 
3640 LET dir_dir ... a 
36:5" IF dir>369 THEN LET dir-dJ. 
r-36": GO TO 3650 
366" RETURN 
3798 REM 
3808 REM DRAW 
38 18 REM 

65 DIM )(.lm,2): DIM w51n"'49,12 
): DIM f510,12) 
110 DATA 16,22,1 
125 DATA "RP",4109 , " PC",4300,"W 

R",4490,"NW " ,46B0 
138 DATA "SX",46130, "SY ' ,4630, "X 

Y' , 4668, "SHe , 4798 
135 DATA "DF",5009, " EO",5280 
215 DATA "REPEAT",419S , " l " ,4299 

, ' PENCOLOUR",439S, ' WRAP",4409,"N 
OWRAP",4450 

229 DATA "SAVE",4590,"C OPY" ,452 
0, · STOp · , 4559 

225 DATA ·SETX" ,4600, · SETY",463 
0, "SETXY " ,466S,'SETHEADING",4790 

239 DATA ".DEFINE" , 59813, "ED IT " , 5 
2 •• 

459 DIM r129,2) 
465 LET d ~f .0: DIM kS(49,299): 

DIM 1(49) 
470 DIM bS(19,28): DIM cl ll3): D 

1M m(40) : DIM n(49) 
730 LET as-"Too man y REPEATs " : 

RETURN 
749 LET as." DEFINE name error": 
RETURN 
759 LET as-oNo room for further 
commands " : RETURN 
760 LET as-"Incorrect Command n 

ame>": RETURN 
2140 FOR i - I TO n"'def 
221£1 If, i (- n THEN GO SUB vii): 
GO TO 222£1 
2215 GO SUB 6£19£1 
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3829 CLS 
3849 REM 
38~S REM HOME 
3869 REM 
3879 I F turt-fl THEN LET turt - l : 

GO SUB 1198 
3888 LET )(-128: LET y- 88 
3890 LET dir - S: LET tur t -S 

398B GO !?UB 11S0: RETURN 
3990 REM 
49S9 REM PENUP 
491S REM 
4820 LET pp- 0: RETURN 
4038 REM 
49:59 REM PENDOWN 
4"69 REM 
4979 LET pp - l: RETURN 
4S80 REM 
69B9 REM RANDOM 
8918 GO SUB 1219: IF err - 2 THEN 

RETURN 
8828 LET a - INT IRND-!l-a) : RETURN 

4190 REM 
4105 REM 

REPEAT 

<1110 GO SUB 1200: IF err >9 THEN 
RETURN 

4115 LET s-5"'1 : I F s)LEN zS THEN 
LET err-I: RETURN 

4129 IF zSlsl -" " THEN GO TO 41' 
15 
4125 IF zSl s l ." [ " THEN GO TO 41 
35 
4139 LET err - I: RETURN 
4135 LET rc - r c "'l: LET . - . "'1 
4149 IF rc >20 THEN LET err=4: R 
ETURN 
4145 LET rlrc,11 .s : LET rlrc,2) · 

• 
415.9 RETURN 
4 155 REM 
42.9.9 REM 
42.9:5 REM 

) - Repeat loop 

<121.9 LET rlrc , 21·rlrc , 2J-l 
4215 IF r(rc ,2).9 THEN LET s=r\ 
rc, 1): RETURN 
4 229 LET rc=rc-l: RETURN 
4399 REM PENCOLOUR 
4 3.95 RE~l 

4 3 10 GO S UB 1209: IF ~r r >0 THEN 
RETURN 

4 3 15 IF a>7 THEN LET err-2: RET 
URN 
43 29 INK ., RETURN 
4 32S REM 
4490 REM WRAP 
44.05 REM 



FEATURF 

441.0' LET ... r - l : RETURN 
4415 REM 
445.0' REM NOWRAP 
4455 REM 
446.0' LET ... r-S: RETURN 
4465 REM 
45.0'.0 REM SAVE 
4505 INPUT "SAVE - Enter file "" •• "' n$ 
451.0 SAVE nS LINE 2.0.0'.0': RETURN 
4515 REM 
4520 REM COpy 
4525 COPY , RETURN 
4538 REM 
455.0' REM STOP 
4555 CLS STOP 
46"8 REM SE TX 
4605 GO SUB 128.0: IF err).0 THEN 

RETURN 
461.0 IF turl - .0 THEN LET turt - l : 

GO SUB 11.0.0 
4615 IF a <8 OR a ) 255 THEN LET e 
rr _ 2: RETURN 
462.0' LET ),2-),: LET tr - .0: LET )'1-
.0': LET ~ 1 - A- ~ : LET ~ 2-a: GO TO 3 
12S 
4625 REM 
463.0' REM SETY 
4635 GO SUB 12.0'.0: IF err).0 THEN 

RETURN 
4640 IF turl - 0 THEN LET lurt - l : 

GO SUB 11.0'0 
4645 IF a<0 OR a ) 175 THEN LET e 
rr -2 : RETl'RN 
4658 LET ~2-~: LET tr - S: LET x l -
0: LET ),1-a-),: LET )'2-a: GO TO 3 
12S 
4655 REM 
4668 REM SETXY 
4665 IF lurt- S THEN LET lurt - l : 

GO SUB 1188 
4678 GO SUB 120"; IF err)S THEN 

RETURN 
4675 IF a <8 OR a )255 THEN LET e 
rr -2 ! RETURN 
4688 LET x l -&- x ; LET x 2 - a: GO SU 
B 1280: IF err)8 THEN RETURN 
4685 IF a <S OR a ) 175 THEN LET e 
rr -2 ! RETURN 
4690 LET lr - 0: LET ), 1- a-y: 
2 -& : GO TO 3120 
4695 REM 
4780 REM SETHEADI NG 
4 7.05 GO SUB 12.0.0 : IF err)8 

RETURN 
4710 IF a ' S OR . >359 THEN 
rr - 2: RETURN 
4715 LET dir - &: RETURN 
58"8 REM DEFINE 

LET y 

THEN 

LET • 

S99S GO S UB 102.0 : IF tl - l A~lD LE 
N y. <2 THEN 
5018 IF LEN .. LET e rr -5 : 

yS<)2 THEN 
RETURN 
GO TO 5.0' 

501 5 FOR i - I TO m: IF )'S -xSfil T 
HEN LET err-5: RETURN 
5.0'28 NEXT i 
5.025 LET y $ _ fy$+" "I f 

TO 121 
5030 FOR i-I TO def+n: IF y S _ ... S( 
il THEN LET err-5 : RETURN 
5935 NEXT i: IF def >39 THEN LET 
.rr"6: RETURN 

5048 CLS : PRINT " DEFINE " ; ),S'· 
5050 LET def -def +l: LET no"0 
5055 INPUT · W: "; LINE %$ : IF LEN 

zS ) 28 THEN PRINT Ml; " Too Lon9' 
": PAUSE 288 : GO TO 5055 
506.0' IF LEN zS<2 THEN PRINT Mli 
"Nonsen se ~"; PAUSE 20.0: GO TO 50 
55 
5 065 PRINT no;TAS 3;zS " : LET no 
- no+l: LET l en-LEN zS 
5070 IF len <3 THEN GO TO 5085 
5875 FOR i - I TO len-2: IF zSfi T 
o i+2) ." ENO " THEN GO TO 5095 
5080 NEXT i 
5085 IF 'no <11 THEN LET bSfnol - z 
$; LET clno)- l en: GO TO 5.0'55 
5.0'90 PRINT Mli " No more s pace is 
available for " ; y S: PAUSE 200; 
GO TO S IBS 
5 095 LET len - len-3: LET bSlno) - z 
S( TO l.nJ: LET c (no)-Ien: IF no 
< IS THEN LET cl no+1 1-8 
519.0 LET .... (n+defl .. y $; LET c.··· 
; LET no - I: LET len - .0 
510S IF c (n'0)-0 THEN GO TO 5128 
5110 LET cS-cS+b.lno, TO clno))+ 
CHRS 0; LET l e n - len+~lnoJ+1 

5115 LET no-no+ 1: IF no< U'I THEN 
GO TO 5 10S 

512.0' LET kS{def J-cS : LET I (def J-

Ie" 
:5 125 CLS PRINT ·STOREO - " i )'S 
5130 PAUSE 200: CLS , RETURN 
5290 REM EDIT 
5 205 GO SUB 1020; IF tl - 1 AND LE 
N ),S<2 THEN LET err-6 : RETURN 
52 1.0' LET ),S "(yS+ " ·)1 

TO 12) 
5215 IF de f - 8 THEN LET e rr _ 4 : R 
ETURN 
5220 FOR j - n+l TO n+def: IF )'$ .. ... 
Sli) THEN GO TO 523.0' 
5225 NEXT i : LET err - 4! RETURN 
5230 GO S UB 58SS 
5248 GO SUB 595.0' 
5258 PRINT Mll " I:EDIT 2:INSER 
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T 3 : DELETE 4: REMOVE 5:RETUR 

N" 
5255 LET zS-INKEYS: IF zS", "" THE 

N GO TO 525'5 
526.0 IF zS("I" OR zS)~5" THEN G 

o TO 5255 
5265 LET z=VAL ZS: GO TO 52.0.0+1.0 

" .. 
'5275 GO TO 5235 
53.0.0 GO SUB 595.0: PRINT Ml;"EDIT 

FEATURF 

561.0 LET def'"'def- l: IF de+ '"'..0 OR 
ed - def+l THEN RETURN 
562.0 FOR i-n +ed TO de++n 

5625 LET ... S{ i ) .. ... S{i+l) : NEXT 
563.0 FOR i""ed TO ,., 
5635 LET kSli )"kS( i+1): LET 1 ( i ) 

-lli+1) : NEXT i 

564.0 CLS , RETURN 
57.0.0 LET cS=" " : LET no=.0 

57.05 FOR i - I TO k 
- Enter the 1 ine" :57 1.0 LET cS=cS+bS Ii, TO c(i)) + CH 

53.05 LET zS"INKEYS : IF zS .. • • THE RS .0 : LET no= no +c (i) + 1 

N GO TO 53.05 '5715 NEXT i 
531.0 IF zS(".0" OR z$)·9" THEN G 572.0 LET kS(edl - cS: LET I (ed)""no 

o TO 53.0'5 572:5 .CLS : PRINT ·STORED - • j yS: 

5315 LET lin- VAL z$ PAUSE 2.0.0 

'532.0 INPUT (lin);" W:" j LINE zS: 573.0 CLS : RETURN 
IF LEN zS)28 THEN PRINT Ml; "To 58.0.0 LET ed - i - n: CLS ! PRINT "ED 

o Long " : PAUSE 2.0.0: GO TO 532.0 IT "jyS"·Please wait" 

5325 LET bSllin+l)-zS : LET cllin 58.05 LET len - I: LET k:.0: LET zS-
+1) - LEN zS kS(ed, TO I (ed» 
533.0 GO TO 5235 5810 IF len)1 (ed) THEN RETURN 
'54.0.0 IF k ) 9 THEN PRINT Mlj·No 5 5815 LET cS- "": LET no=0: LET k _ 

pace for another line" : PAUSE 2.0 k+l 
.0: RETURN 5820 IF zS(len)()CHRS flJ THEN LE 
'54.0'5 GO SUB 595.0: PRINT Mlj·INSE T cS- cS+zS(len): LE T no=no+l: LE 

RT - Enter line number" T len"len+l: GO TO 582.0 
'541.0 LET zS- INKEYS: IF zS- "· THE 5825 LET len - len+l: LET bSlk)"'cS 

N GO TO 541.0 : LET c ( k) "' no : GO TO 581.0 
5415 IF zS(· .0" AND zS)STRS (k-l) 583.0 RETURN 

THEN GO TO 541.0 59.0.0 PRINT Ml j zSj·- Are you sure 
5428 LET in5"'VAL zS ? (yIn) " 
5425 INPUT (in!!) j " W:" j LINE ZS: 5 905 LET as .. I NKEYS : IF as"'"" THE 

IF LEN zS ) 28 THEN PRINT Ml;"To N GO TO 59.05 
o Long": PAUSE 2.0.0: GO TO 5425 5910 IF NOT (as- "Y" OR as:o"N " ) T 
5438 LET in5"'ins+l HEN GO TO 59.05 
5435 FOR i:ok TO ins STEP -I 5915 RETURN 

5448 LET bS(i+l)"bS(i); LET c(i+ 595..0 CLS ! PRINT "EDIT "jyS" 
Uzc(i) : NEXT i 59'!15 FOR i - I TO k 

5445 LET bS(ins) " zS: LET c (in s ) '"' 596.0 PRINT l-lITAB 3jb5(j)": NE 
LEN z$ XT i 

545..0 LET k -k+l: GO TO 5235 5965 RETURN 
55.0.0 LET zS-" DELETE . : GO SUB 59 60.0.0 REM Use a de+ j fled commafld 

5.0: GO SUB 59£1.0 6..0.05 IF count .. e THEN LET pS-z$ : 
53.05 IF as-U N " THE.N GO TO :5235 LET sl-s 
'551.0 GO SUB 595.0: PRINT MljzSj"- 601.0 IF count).0 THEN LET MCcoun 

Enter the I ine number" t)"comm: LET n(count) Es 
5515 LET zS""INKEYS: IF zS="" THE 6.015 LET comm"'i-n: LET z$~kS(com 

N GO TO 5515 m, TO I (aomm») 

5520 IF z5<"0" OR zS )STR$ (k-l) 6.02.0 LFT count -count+l 

THEN GO TO 5915 6.025 LET 5 - .0: GO SUB 2.040 
5525 LET k -k- I 6030 LET count-count-l 
553£1 FOR i - l+VAL zS TO k 6.035 IF count).0 THEN LET comm- m 
5535 LET b$(i) - bS(i+l): LET cli) (count): LET zS-k$(comm, TO Ilcn 
-c{ i+l): NEXT i mm»: LET 5'" n(count) 

554.0 GO TO 5235 694.0 IF count .. e THEN LET zS_ pS: 

56.00 LET zS-"REMOVE ": GO SUB 59 LET s-sl 
5": GO SUB 59.0.0 6.045 IF count ( flJ THEN LET err-l 
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Galactoids 
A t la sl! A program that over­

comes the problem of the 
speed (or lack of 11)01 Sinclair 

BASIC. This machine code space 
Invaders-type game occupies IUS\ 
over 1 K and so will run on either the 
16K or 48K Spectrum This is not an 
attempt \0 leach machine code pro­
gramming. but with the Instructions 
given, anyone can run the program 
without having 10 understand II. 

The oblect of the game is to 
destroy Ihe e 'ght co loured 
spiderlike illiens randomly moving 
about the screen dropping bombs 
all the lime Naturally you have to 
hit them dead centre, but if a bomb 
touches your gun at all, bang! If you 
arc Invaded, you onlv lose a life, not 
the whole Kame To begin With, the 
game is easy since the gun moves at 
eight tunes the speed of an Invader 
but after you have bumped off the 
first three Without trYing. the re· 
maliling ahens move at a filth of the 
guo§ speed - to get the last one. 
you have either to be pretty quick or 
very lucky I After thiS. you get 
another sheet With an extra life, but 
games do not normalty last fo r more 
than three screenfuts of aliens 

THE AIM OF THE PROGAM 

There are several reasons for writing 
th iS program 
1 To make a game less predictable 
than the familiar legions marching 
across the screen III neat rows ThiS 
randomness adds to the difficulty. 
keeping games \hort aod defeat InK 
those show-offs who hog the space 
mvaders machme alt evemng 
2 To keep kids (and adults) out of 
the way by making the games col­
ourfu t nOISy, Slml) le to operate and 
totalty uncrashable (famous l ast 
words) The controls are: Z for left. X 
for right and space to fire There is 
no retum to BASIC in the program 
(to I)revent cries of " He'l' They've 
stopped movmgl"J, so the only way 
10 dispel the menace forever IS to 
pull the 1)lug out - but beware, thl' 
game 1\ addict ive 
J To cause endless frust ration With 
the aliens' contllluous chirping and 
high scores not even In three figures 
(My best so far I~ a mere quarter cen­
tury and the score counter can clock 
up to 9999) 
4 Finally, to show how the SI)ectrum 
ROM can be used 10 Simplify pro­
grammmg be I)erformmg the more 
fundamental dUlles such as printmg 

J2 

INTEREST ING ROUTIN ES 

Here are a few of the teclll1i(IUeS liS, 
ed In the IHo!:ram to get a lot out of 
the mach ine wi t hout typing too 
much III 

RANDOM NUMB ER S TIle 
subroulme RND (address J205bd) 
re!\lfnS a fairly .andom number m 
the A register What II does IS stel) a 
IlOlnter through the ROM and return 
the value of that location (random 
enough fa. thiS purpose although 
there is a distinctly non-random 
region) an unused region of over 1 K 
starting at 14446d, where all the 
memory locations contain 255<1 
Th is provides an nlterestlll !: short 
period every three sheet s or so when 
the aliens move uniformly Without 
dropping bombs and with a distinct 
sound. but they are stili just as 
frust ratingly tricky to hit 

SOUND The subroul ille BLEEP 
(31677d) IS used to emit a random 
short tone, It is there Simply to slow 
the program a little, it c.1n be 
slowed stili more by increaSlIlg the 
value of Df in th i S rou t Ifle 
(eQlI iv~llent to rOKEin!: a larger 
number of locations 31683(1) ThiS 
routllle calls the ROM subroutille 
BEEPER (969d) which contro ls the 
10udSI)eaker ThiS IS one of the few 
routmes that corrupts the IX register 
l)iur, hence the PUSH IX and 1'01' IX 
nea. II m the program In places 

To lise BEEPER, DE should contain a 
number eq ual to INT(frequen ­
cy"durat ion) and HL should conlanl 
I Nl(4J7500dl f requency- 30 125d) 
for example, to pl ay the note A 
440Hz for 2 5 seconds 

OF conta ins INT(440"2 5)= 1100d 
HL contami INT(437500/ 440 -
JO '(25) = 962d 

I NVADER CON TR OL The IX 
register pall IS used 10 hold the start 
of the indiVidual Iflvader database, 
greatly slml)hfying code since. for 
e.ample, Ihe mvader colul11n IS 
OI lways (IX+ l) regOlrdless of the In· 
vader being used 

GRAPH ICS GA LORE 

'I he reonaillder of the routines deal 
With graphics 

ClS {J4J5d): This routone snnl)ly 

A fast moving machine code 
game - can you biasl the 
random coloured spider.like 
a liens befo re il is 100 laic? 

clears the screen 

BORDl (8859d ), This sets the border 
to the colou r contained in the A 
register, for e.ample. to set a red 
Icode 2) border 

LD 1\,2 
CALL BORD1 

CHANOPEN (5633<1) Before wfltlllg 
10 the screen. It must be Ol>ened for 
prmllng The upper screen is chan­
nel "S" with code 2, so to prep,He 
for printing ~ 

10 A,2 
CALL CHANOPI:N 

I'RSTRING 18252d) ThiS prillts a str ­
IIlg of characters of length BC which 
sl arts al the address contained 10 
DE , for example, to pront the word 
"SlIlda lr" which IS held III the ROM 
al 5440d 

LE DE ,S44Od 
lD BC,8, length of word 
CALL PRSTRING 

OUTNUMI 16&83d) Thi s rout ine 
l)fInt s out the IIlteger contained III 

BC, It IS used to prillt lille numbers 
The number must be IlOsitlve and 
less than 10000 

(No check has been made for 
overflow o f this typoe smce It IS 
unlikely that such a score Will be 
.eached) 

Cl SET (354Sd): There are two ways 
10 move the pmlt position One IS 10 
use the AT code (22d) followed by 
pOSi tion with PRSTR INC or RS'I 10 
This method is used In the PRINl 
routine, address 12034d The other 
method is to use CLS fT for thiS, 13 
contains 24d-row; C contalfls 
33d-collimn for ex,IInple 

PRINT AT 5,6,15 e(lulvalent to 
to 8,19d ;(24-5) 
to C,27d ;(JJ-6) 
C"lL ClSH 

You will notice that RST 10 occurs 
fre(luently In the program - thiS 
call~ the main prl!1tl!1g routine which 
displays the charaCler w i th code 
held In A It will cope with any 
ch,Hacter, including tokens, l>aper 
and Ink controls, and POSition can· 
trois For example, Imnt blue " X" 
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LOA A,16d;IN K control code 
R5T 10 
LO, A,l ;colour code lor blue 
RST 10 
lA,aad ;code lor " X" 
RST 10 

The subrou tine MAININIT (31206d) 
takes care of setting up some system 
pointers: 

UOG: Rather than move a ll the data 
for the graphics characters into the 
user defined area, the program 
changes the system variable UDC 
(B675d) to point to the graph ics 
data at the end 01 the program (If 
Mohammed can't come to the 
mountain ) 

ATTRP' loading locat ion 23693d 
with 7 is equivalent 10 PAPER 0: 
It\K 7 In general, Ihis system 
variable cont ains 

FLASH '128d + BR ICHT'6 4d +. 
PAPER'8 + INK 

MASKP: loading 23694d with 255<1 
is equivalent to INK 8 PAPER 8: 
FLASH 8, 

BRIG HT 8 - setting ink and paper 
to transparent so that screen colours 
will not be aflected by anything 
printed - Ihe alternative 10 this 
would be complex colour controls 
before each print 

There is also a general l isting of 
Ihe whole program (see listing 4) 

Most of the inlormat ion on 
ROM routines was found in Dr Ian 
logan's book , 'Underst,mding your 
Spectrum', which contain s a lot of 
valuable Information on o ther 
routines and machine code lor the 
Z60 

TYPING IT IN 

We received the l isting 01 this pro­
gram in full HEX. Mnemonics and 
REM form -un fortunately this ran to 
16 pages! The present form was ob­
tained by a program which created 
the lines in list ing 1 by PEEKing at 
the code from the tape of the pro­
gram supplied 

Each line of the listing consists 
of ten DATA bytes plus a checksum 
to help ensure that errors are 
elmlnated The method o f entering 
these codes are slightly different for 
the 16 and 48K Spectrums: 

48K: Enter both lisilings I and 2.1 ,lnd 
RUN the program, correcting any er ­
rors that are reported Should you 
set an 'integer out of ra nge' re l>ort, 
type l'~t NT i-50990 and press Enter 
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START 

NEWG 

SCREEN 

MAINLOOP 

Call UPDA TE 

For each invade, 
CHECK 

,Cal/ HlTINVOR 

CallH/TGUN 

GAME 

PROGRAM STRUCTURE 

Call MAIN/NIT :5et system variables, 'random 
number poimer. 

Call NEWCAME :Reset score(O). lives(.J); print 
instruct ions: wait until ENTER 
is prf.!!>Sed. 

Call SETUP :Print score, hiscore, lives: sel 
)(r~n mlribUle5 (in bands of 
diiferem inks). 

For each invader - Tesl lives; if none, COTO 
ENDGAME. If invader poimed to is dead, try 
next; GOTO MOVER, 

.Call MOVINVDR .1 in 16 chance of row change 
(T4 up, ~ move down). 
Ched. limits; if on edge or 
lOp, restore old position. 
If on bot 10m, return from 
MOVINVDR 
If on edge, reverse direction. 
Random 1 in 16 chance of 
reverse. 
If bomb nOI dropped, Vi 
chance of dlOp; copy invadet 
position in to bomb. 

Clil /NVDRPRNT Erase old invader, print new 

If bomb dropped, 
Call MOvaOMB 

elll KEYBOARD 

Call GUNPRINT 
If bvllel fired, 

one. 

:Erase old bomb; move down 
I) row; print new bomb. 
:Call BLEEP. 
If SPC pressed and bullel not 
firro. copy gun p0511ion mlO 
bullet. 
If Z pressed, move left. 
If X preHed. move right. 
If new position out of range, 
restore old co-ordinilles. 
Erase old gun, print new one. 

Call MOVBULLET .Eta5e old bvllel; move up ,1 

If alive. C<l1I 
LASTROW 
:11 bullet .1Od 
invader co­
inci(/ent. 
Call 
BLOWN/NVDR 

:If bomb h,u hil 
gun, Call 
BLOWCUN 

row; 
Ii ill lOp row, resel bvllel else 
print new bullet. 

·If invadet on bo/lom line. 
blow up gun and inv<lder_ 
'Explosion (fJashmg. beeping), 
Reset bullet; sign,ll dead 
invader; decrease number 

,mV<lder5; moease scole; 
updale hiscore if necess<1ly. 
prmt Kore ,lOci hisco'e 
Explosion; resel bullet; 

decrease lives: print lives. 

If bomb is on :Erase bomb; resel if) co.-
bOl/om line, Oldin,l/es. 
Call ERASE BOMB 

Loop back to CHECK for next inv,lder 
Loop back 10 MOVE8 until all 8 inv,lde,; Upd,lted, 
Go back to MAINLOOP 10 repeat sequence. 
ENDSCREEN AWiJld extra life; beep low tone; Slarl anolne, 

screen by lumping 10 SCR[fN 
ENDGAME :Call DI5PLA Y prillt end messa~e; flash .oeen 

and beep; beep vel y low tone. 
SI.1ft anolhel ~.lme by Jumping to NEWC. 

l> 



GAME 

Correct any errors then N EW t he 
program and enter 

10 CLE AR 30999 FO R i = 31000 TO 
32417 PO K E PEEK 
(I + 20000jNEXT i 

SAV IN G agaill . press ano ther key and the mlc 
w ill be saved Verify both sect ions 

Beforetestingthe program itMUST by VER I FY"" a n d t he n 
be saved on tape ~ ven t hough we VE RIFY""Code 
have taken great pains to foo lprooi To start t he game e it her reload 
the entero ng system, il is still possi - it from t al)e o r enter RAN DO MISl 
ble for an error to sl ip thro ugh! USR 31000 If all is well the inst rllC-

First , remove t he 13ASIC l isting lions w ill be displayed and look out ! 
Now RUN It and enter Listing 3 (it you entered it III the 48K mode If It crashes then sWi t ch off, 
16K: Do not enter listing I but enler make.1 copy on tape just In ( <lse enter l isting 4, RUN, relO.ld the pro-
l isting 2b and RUN the program, by uSing NEW - the machine code gram and check cadI number un ti l 
enter each of the " numbers in is quite •• lie) then enter listing 3, you f ind the m istake (not fo rgettmg 
each DATA line one number al a fo save both t he loader ;m d m lC 10 ignorl' the last number of each 
time Ii you make a mista ke the p ro- enter GOTO 40, star t rhe ta pe and DAl A line), POKI: the address given 
gram w ill te ll you and you wi ll need pre~5 <lny key. Ailer ,I iew seconds Wit h the correct number Now 

r':OC':'C~CO:':':' :'Ch':-':-:Ii:O:'-::c=-:=:-:-:::--='='''=-:''':-'C''~'':::'e":",e" In ,:':"C'~':':-:'~""":'C"~"=:--:fOCIOlo:w-:':h~':'O':':;O_g,:",e'_O:':":'~":":' :,:,,_"_0_ 
10 DATA 20~,230, 121,20~,7,122 I I 240 DATA 237,9~,230,31,103,34, 

,20~,64,122,33,1314 1< 118,92,201,17'5,1316 
20 DATA 81,12~,6,8,~8,78,12~, 2~0 DATA ~O ,73 ,12~ , 62,4,'50,78, 

167,40,82,770 1 2~,20~,107 , 879 

30 DATA ~8,7'5,12~,167,40,61,9 260 DATA 13,62,2,20~,I,22,17,1 

4,3~,86,3~,776 '53,12~,1,60 1 

40 DATA 229,197,213,22 1, 22~,2 270 DATA 32,0,205,60,32,1,'5,24 
21,126 ,1 ,167,40 ,1 640 , 20~ , 217 ,781 

~O DATA 40,20~,203,12!,221,22 280 DATA 1 3,237,75 , 71,12~,20~, 

9,6 , 8 , 33 , 81,1147 27,26,17,197,993 
60 DATA 12~,94,3~,86,35,229,1 290 DATA 12~,I,133,O,205 ,60,32 

97,213,221,22~ ,146 0 , 62, 191,219,1028 
7 0 DATA 221,126,1,167,40 , 9,20 300 DATA 2~4,230,1,32,248,201, 

5 ,131,121,20~,1226 20'5,107,13,62,13~3 

80 DATA 1'51,121,20~,168,121,1 310 DATA 2,20~,I,22,17,153,12'5 
93,22'5,16,228,221,1649 ,l, 32,O , ~58 

90 DATA 22~,193,225,16,185 , 24 320 DATA 20~,60,32,1,~,24,205 , 

,178,33,78 ,1 2'5,1282 2 17 ,1 3,237,999 
100 DATA ~2 ,1 7,64,O,33,O,32 , 20 330 DATA 7~,71 ,1 2~,20~,27,26,1 

5 ,1 81,3,~87 ,26,24 , 205,78~ 

110 D~TA 24 ,160,20'5,196,122,24 340 DATA 217 ,1 3,237,75,73 , 12~, 

,1~2,221. 1 26,O,1230 20~,27 , 26 , 1 ,9 99 

120 DA TA 2~4,21 .1 92 , 205 , 27 ,124 3~0 DATA 1'5,24,205,217,13,237, 
,42.73,12~,<13,1106 7~ , 78,12~ , 6.99~ 

1 30 DATA 34,73 ,125.20~,208,123 360 DATA O,20~,27.26,33 , O,88,6 

,201,221,126,0, 13 16 2,7,6 ,4'54 
140 DATA 33,79.12~ .1 90,192,221 370 DATA 128,119,35,16,252,61, 

,126,1,35,190,1192 2~4,2,32,245.1144 

1'50 DATA 204,208,123,201,221 ,1 380 DATA 62,8,'50,7~,125,33,81. 
26,'5,2~4.21,192, 1 ~~5 12~,6,8,~73 

160 DATA 221,70 ,6, ~8,76,12'5,20 390 DATA 94,3~.86,3~ . 213,221,2 

~,187, 121, 20~,1274 2'5, 17~ , 221,119,1424 
170 DATA 186,124,201,61,184,20 400 DATA 6,221,112,0,221,52,0, 

4,27,124.60,184,13~5 20'5, 56, 1 2~,998 

180 DATA 204,27,124,60 ,1 84 , 204 410 DATA 230,2,61,221,119,4,20 
,27,124,201,205, 1360 ~,'56, 12~ , 2 30,1 2~3 

190 DATA 1,123,205,249, 124,221 420 DATA 1 5 ,198,8,221,119,1,16 
,126,6,167 , 196 ,1418 ,2! B ,62, 7 ,86~ 

200 DATA IIB,124,20~,129,123,2 430 DATA 50,76,12~,17~,~O,80,1 
0'5,228,12<1, ~8, 80, 1394 25,201, 17, 18~, 1084 

210 DATA 12~,167,196,l~O,124,2 <140 DATA 125,1,12,0,205,60,32 , 
01,33,74,126, 3 4,1230 33 , 32,88,'588 

220 DATA 123,92,62, 7 ,33,141,92 4~0 DATA 17,33,88,6 , 8 2 , 229,213 
,119,62,2~'5,986 ,197,20'5,~6,1126 

230 DATA 3~,119 , 17~ ,205 . 1~~,34,? 460 DATA 125,I,12~,2,119,237,1 
,~8.120 , 92,111,1104 I 76,24!,245,47 ,1320 
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470 DATA 230.7 . 60 .1 03.20~ . S6 J l 

2' .11 1,17 , 1 6, 930 
480 DATA 0 , 20'5 ,181 ,3 ,1 93 , 209,2 

2'5, 16,2.22 , 33 ,1287 
490 DATA 0,48 ,1 7 , 80 ,0 , 2 0' ,1 8 1, 

:3,201,221 ,956 
'500 DATA 126, 0, 2 2 1,119, 2 , 22 1,1 

2 6,1 , 221,119,11'56 
'1 0 DATA 3 ,20'. '6 ,1 2' , 230,1 ' , 3 

2 , 1'5,20':5, ' 6, 94 2 
'5 20 DATA 12'. 230, 3, 32 , ' . 22 1. '3 

, 0 ,24 ,3, 696 
530 DATA 2 2 1, '52 , 0 , 22 1 ,126 , 4 , 22 

1 , 1 3 4 , 1, 2 2 1 ,1 20 1 
540 DATA 1 19 , 1, 2 5 4 ,1,40 ,1 '5,2'4 

, ::sO, 4 0 , 1 1 , 7 6 ' 
''50 DATA 2 2 1,1 26,0 ,1 67,40 , '5 , 2'5 

4 ,21,20 0, 24,1 0'8 
' 60 DATA 1 2 , 2 21 , 1 26 , 2,2 2 1 , 119, 

0 , 22 1,1 2 6,3,10'1 
570 J;)ATA 2 2 1,119,1, 22 1,1 26 ,1, 2 

5 4,2,20 4,1 20, 1269 
'80 DATA 12 3 , 2'54, 2 9 ,204, 120 ,1 2 

3,20'5,56,125,230,1469 
' 90 DATA 1 '5, 2 04,1 20,123,221 ,1 2 

6,6,167 . 192 . 2 0 '5 ,1379 
6 00 DATA '56 ,12'5,230, 1 , 192,22 1, 

12 6, 0 , 2 21,119,1 2 91 
610 DATA ~ , 221 , 1 26,1 ,22 1 , 11 9 ,6 

,201,221,126,1247 
620 DATA 4,237 ,68 , 2 2 1,119 , 4, 2 0 

1,20~ , 189 , 123, 1 37 1 

630 DATA 33,76 , 12~,62,127 ,21'9, 

2~4 , 230.1.32,11~9 

640 DATA 1~,~e , aO,12~,167,32.9 
, 1 26,~O,aO,742 

6~0 DATA 1 2~,62 , 2 1,~0 , 79 ,1 25 ,l 

26,~O,77 ,1 2~ , a 40 

660 DATA 62 , 2~4 ,2 1 9,2~4, 203 , a7 

, 32, 1,~2,230 ,1 394 

670 DATA 2,32 ,l, ~3 ,1 26, 254 ,4, 4 

O,3,2~4 , 769 

680 DA TA 27 ,192 , 5a , 7~, 1 25 ,11 9 , 

20 1 , 205, ~6, 1 2:5, 11 8:5 
690 DAT A 246 ,1 5, 17 , 16,O,3El , 1 , ~ 

11, 221 , 229 ,894 
700 DATA 20:5 ,1 8 1 ,3,22 1 ,22~ , 20 1 

,33,75 , 12:5 , :53, 1322 
7 10 DA TA 62 ,1 47 , 22 1, 70 , 0,221 , 7 

8 ,1 ,20:5,73 , 1078 
720 DIlI TA 1 24 , 1 7~,22 1 .119,1,:50, 

80, 1 2:5, 4 2,73 ,1 0 10 
730 DATA 1 2~ , 3:5 , 34,73,12:5 , :58 , 7 

2,125 , 188,40,875 
740 DATA 7 , :56 ,11, 34 , 71 ,1 2:5 , 24, 

6,:58,71 ,463 
7~0 DAT A 125 ,1 89 , ~6.24 :5 ,1 ,26,2 

4, 205 , 217 ,1 3, 1101 
760 DATA 237 , 7~ , 73 ,1 2~ , 20:5 , 27 , 

26,1,:5 , 24 , 7 9 8 

GAME 

770 DA TA 20:5 , 217 ,1 3,237 , 75 , 71 , 
12~ , 20:5,27,26 ,1 20 1 

780 DIlITA 20 1 ,~8 , 76. 1 25,6 . 2 1, 79 

,62 ,14 4 , 205 , 977 
790 DATA 73,124 ,1,1 :5 , 24,20 5 , 21 

7, 13,33,78 , 783 
800 DATA 12~,:53 , 6 , O , 78,20:5 , 27 , 

2 6 ,62,22,604 
810 DA TA 2 15,:58 , 79 ,12:5 , 2 1:5 , :58 , 

80, 1 25,21~,62, 1232 

820 DATA 32 , 2 1 ~ ,1 7:5,~O, 8 0, 1 2:5, 

20 1 ,22 1 ,229,245, 1:573 
830 DATA 197 , 6,21 , 1 20 , 50,77 ,1 2 

5 , 193 ,1 97 , 62 ,1 048 
840 DATA I~O,205,20~ , 124,193,2 

4 1 ,245,197,20~ , 205,1970 

8~0 DATA 1 24 , ~8,77 , 12:5,71,16,2 

32, 193, 20~ , 14 ,1115 

860 DATA 1 2:5,24 1, 221 , 225 , 17:5 , 2 
0~ ,1 5:5 , 34,205, 1 86 ,1 772 

870 DATA 12 4 ,20 1 ,62,22,2 1:5,221 
,126 , 5,2 15,221 ,1 4 12 

880 DA TA 126 , 6,2 1:5 , 62 , 32 , 21:5,2 
2 1, ~2,:5 , 62 , 996 

890 DATA 22,21~ , 22 1, 126,5 , 2 1 ~ , 

22 1 , 1 26.6,2 1 ~ , 1372 

900 DAT A 62 , 1~4 ,2 1 ~ , 20 1 ,33 , 79 , 

125,62,22,2 1:5, 1 168 
9 10 DAT A 126,215,~a , BO,12:5 , 215 

,62,32,215,53,1181 
9 20 DATA 40 ,1 3 , 62,22 , 2 1 ~ ,1 26 , 2 

1 :5 , :58 , 80 ,1 25,9~6 

9 30 DATA 2 15 , 62 , 153, 2 1 5 , 201 ,17 
5 ,50 , 80, 125 , 20 1 , 1477 

94 0 DATA 62,22,2 1 ~,22 1 , 1 26,:5,2 

1 ~ , 22 1 ,126 , 6 ,1 219 

9~0 DATA 215,62,32,2 1 ~,175,221 

, 1 19,~ , 20 1 ,20:5, 14 :5 1 

9 60 DAT4 34,1 2~ , 38 , 2 , 22 , O , 20~ , 

:56 , 125 , 230 , 837 

9 70 DATA 31,9:5 , 20:5, 181 , 3 , 205 , 5 
6 ,1 2~ , 20:5, 1 ~~, 1 261 

9 80 DATA 34 , 20 1, 58,77,125,6 , 21 
, 79 , 205 ,1 4 , 820 

990 DATA 1 2~ , ~8 , 76,1 25 , 6 , 21,79 

,62 ,144, 20:5 , 90 1 
1000 DATA 34 ,12~ , 20 1, 22 1 , 70,2 , 2 

2 1 ,78,3,20:5, 11 60 
101 0 DATA 1 4 ,125 , 22 1, 70 , 0,221 , 7 

8 ,1 , 6 2, 147,939 
1020 DATA 20~,~4 , 125,201 , 62,22, 

215 ,1 20,215,121,1320 
1030 DATA 215 , 62 , 8,215,6 , 4,62 , 3 

2 , 245,21:5 , 1064 
1040 DATA 241,16,2:51,201,245,62 

,22,215,120,215, 1588 
10:50 OATA 121, 2 1:5 , 62,8,21:5 , 2 4 1 , 

24~ . 21:5 , 24 1 ,60 ,1 623 

1060 DATA 245,2 1:5 , 241,60,21:5,20 



J6 

1,229.42.118,92.16~8 

1070 DATA 35,62,63,164,103,34,1 
18 ,92 ,1 2 6 , 225 ,1022 

1080 DATA 201,0,0,0,0,8, 0 , 0 ,3, 0 
, 212 
1090 DATA 0,97 ,125,104,125,111, 

12",118, 125, 125, 10:55 
1100 DATA 125 ,1 3 2,1 25,1 39.!~5 .1 

46, 1 25, 0 , 0 ,0,<;11 7 
111 0 DATA 0, 0 , 0 , 0 , 0,0,0 , 0,0 , 0 , 0 
1120 DATA 0 , 0 , 0 ,0,0, 0 , 0 , 0 , 0 , 0 , 0 
1130 DATA 0 , 0,0 , 0 , 0 , 0 , 0 ,0,0, 0 , 0 
1140 D~TA 0,0,0,0,0,0,0 , 0,0,0,0 
J : ~O DATA 0,0,0 , 0 ,0, 0 , 0 , 0 ,0, 0 , 0 
116Q DATA 0 , 0 ,Q, 2 2,O ,O,32,83,67 

, 7 9, 2 B3 
1170 DATA 82,69,32,48 , 32 , 32 , 32 , 

32 ,76,105,540 
11 8 0 DATA 11 8 ,1 0 1,11 5 , 32 ,52, 3 2, 

72 ,73, 8 3, 67 , 7 4 5 
1190 DATA 79, 8 2, 69, 3 2,48 ,22,11, 

11,71, 6 5 , 490 
120 0 DATA 77 , 69 , 3 2, 7 9,86 , 69,82, 

2 2 ,4,11, 53 1 
1210 DATA 73,78,86,65 ,68,69 , 82, 

83,1 3 , .13, 630 
1220 DATA 13,32 , 32 ,32, 32 , 32 ,60 , 

90,62, 3 2,417 
1230 DATA 109,111,11 8 ,101, 1 1~,3 

2 , 108,101,102 ,11 6, 1013 
1240 DATA 13 ,32,32,32, 3 2, 3 2,60 , 

88,62 ,32,41 :5 
12'0 DATA 1 09,11 1 ,118,I O l,II~, 3 

2, 114 , 1 0~.103, 104,101 2 
1260 DAT~ 116,13,32,32,32,32,60 

, 83,80,67, :547 
1270 DATA 62,32,102,10:5,114,101 

,11:5,13,13,32.689 
1280 DATA 32 , 80,114,101.11:5.11:5 

, 32 , 60,69.78.796 
1290 DATA 84 , 69,82.62 ,32, 11 6.11 

1,32,96.101,767 
1300 DATA 103,10:5,110,13 , 13,13, 

13 , 13,147,148,678 
1310 DATA 149,32.32.1:53,32,1:54, 

32,1S3,32,32,801 
1320 DATA l'O,I'I,I~2,32,32,l'0 

,1'1,1:52,32,32,1034 
1330 DATA 1 ~3 . 32,1~4, 32.1 ~3,J2. 

37., 14 7 ,148,149,1 032 
1~40 DATA 0 ,0, 1 ,0 ,4, :1 , 5 1,25 4, 6 

0,25~ ,656 

1 3~0 DATA 90,36 ,1 25 , 25~ , !89 , 2 4. 

0,0 ,1 21) , 0 , 8 4 8 
1360 DATA 32,24~,204,1 27 , 8 . 20 , 3 

4 ,6~ , 1 , 1('12,341 
1370 DATA 24, O , 0 , 126 . 219 ,1 ~3,2 5 

~, 1 9:5 ,1 26,60, 1 158 

1380 DATA 2 4, 36 , 67 ,1 28 , ~30 , 76 ,4 

€I , O,224, 30 ,763 

) 1390 DATA 0, 3 1,224,7, 5 6,192,129 
,66 , 3 6,1 2 0 , 870 

1400 nATA 129,36 , 66 ,12~,3 , 28 ,22 

4, 7,24 8 , o,e70 
1410 DATA 120, 7 ,O, 2 4,60 , 60 , 6 C, 2 

4, 60, O ,4! ~ 

1420 ~ATA 102 ,60,24 , 24,60 ,1 2 6,6 
0, 0 , 0,0 ,4:56 

L I S TtNG 2 .. 

1 0 9 9 REM ** 48~ LOADEP. ** 
2000 CLEAR 8 0 999: RE S TORE 
20 10 FOR 1-81000 TO 5 241 7 ~TEP 1 
0 : LE T c-O 
2020 FOR j-O TO 9: READ a : POKE 
(! . jl,a. : LET ::-c .... : NEXT .. 
2030 REA D .. : IF a () c THEN CL S 

: PPINT FLA~H Ij"ERROR AT LINE 
· jj~0990 : ~LASH 0 : S TOP 

204 0 NE XT I 

LI S T I NG 2 b 

19 9 9 REM ** 16K LOADER ** 
2000 CLEAR 30 999: RESTORE 
2 010 FOR 1- 31000 TO 32417 S TEP 1 
o 
2020 LET c-O: FOR j-O TO 9: INPU 
T a : POKE I I +jl, & : LET c - c . .. : NE 
XT j 

2030 INPUT .. : IF a () c THEN CL 
s: pqINT FLASH II "ERROR AT L!N 
E " ;1 - 30990 : FLAS~ 0: GO TO 2 0 2 0 
2040 NEXT I 

LI S TING 3 

• REM .. INITIA !.. PROGRAM ** 
10 CLEAR 30999 
2 0 LOAD .. CODE 
30 RAN DOMIZE USR 3 1000 
4 0 S AVE " 9 a lac t s · LINE 10 

' 0 S AVE "mc· CODE 3 1000,1418 

L I S TING 4 

1 REM " CHECKING PROGRAM .. , CLEAR 30999: LOA D .. CO DE 
10 FOR j-3 10 0 0 TO 3241 7 
2 0 PRINT ·Addr~s.-· i l i ···; PEE 

K 1 
30 NEXT 1 
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NIGH SALT 

Datafile 
K

eeping records can be a 
laborious job - bilSof Ilaper, 
alterations, amendments etc 

e tc But now in th is comwehcnslve 
and versat Il e program you have all 
the fit<;ilitu!s that most filing ap ' 
plications will require 

Datafile Impresscd us in both 
opcrallon and in programming 
techni{IUes. it .s liberally REMmed 
so that the operation of each sect ion 
is explained and has been well 
documented by NIgel for the 
oJ)erator to usc 

WhatevN your mten'st. tob, o r 
need, Oatafile will be of usc Type It 
In and then read the following 111-
'!ructIons on using It 

RECORD LIMIT 

Datafile is a ut ility program whICh 
sets up a frle in AS in accordance 
wllh parameters supplied by the 
user The only limIt to the number of 
records held is the sIze o f memo ry 
of your Spectrum A 16K machll,e 
can only manage 28 records 1()() 
char,lCters long bUI fIelds with in 
each record can be any length and 
c<lch field can be glv,m it name UI) to 
b characters long 

TOOLKIT 

100lklt IS a set of subroutme' 
designed to enablc you to use files 
generated by O .. I<lllle in your own 
programs. The sample applicatIon 
program 1 etters gives an example of 
one such appJic<ltlon 

The uses of these rout ines are 
manIfold You might use them to set 
up a directory of your records and 
lapes or books You could equall y 
use Oalaflle 10 keep track of all 
yo,", business clients The example 
whICh follow, gUIdes you through 
every stage 01 dalafile and explains 
Ihe usc of Toolkit <out Illes 

USING THE PROGRAM 

2 Number of records Once yOU 
have named your f ile the program 
asks you how many records will be 
on Ihis file It IS always a good idea 
to speCIfy mOle than you think will 
be reqU Ired 10 allow for fut'HP 
;:rowth For th is example enter 10 
Tills will mean thill only 9 clients 
can appear on the lile beC<lUSl' 
Oatafi le uses the first record to Slore 
informatIon aboul the f il e size <lnd 
Sl ructure 
J Record sIze Each record can be 
any size you wish Obviously it must 
be equal to or greater than the m<lX­
imum number of ChlH~CterS of dat" 
whal you WIsh to Slore on each 
record For the example enter 120 
4 Number of fIelds What you enter 
here requires some thought It I, 
neceSS<lry to defIne one fIe ld for 

On using the lOAD .". commarnl /'",""-",-:-1 
and playing your tape you w",;ili'o;;;~""'p!("r 
greeted with thl! maIn menu Il 
yOU can use a file It must be 
m the follow",g ways 

1 Select optIon from Ihe menu The 
prog,am lirSI asks you to name your 

FEATURE 

A nlulti-purpose file handling 
progran> wi th , e r, n'ulti­
purpose file handling 
applications. 

every item of dat,! which you w,ml 
to hold on each cl,ent The dIffIcult 
parI may be decidIng what con· 
,lllut<" an "itetll of dal<'l" 

S"y you want ... d to <lOre the ad· 
dress of each cl,ent You (auld 
5peClfy iU~1 aile litdd <ilY, ADDRESS 
rhis would not be very useful 
because the., YOll would be unable 
to access indiVIdual Jrnes of Ihe ad· 
dress A better <olulion would be to 
defrne one fi eld for each line of the 
address and call them sornelhrng 
like AOIINI. ADlIN2 etc to refer to 
address line 1 and '10 on j'or thIS ex­
ample "'"Ier 10 
~ Field definrllon If you hav" 
follo wed Ihe example "l'l",Clion~ 
Ih ... n the program WIll "OW 11'11 you 
Ihal the (LIEN' fIle has 10 rec",d, 
of 120 characl('(s each 

file You can call It anythIng you IlkI.' I> 
:b~":l~l:O:' ~l:h:i>~':':':"'::"~l'~'~'~"~':':' ~C~,~. l~E:N:T~ __ ~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~ 
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FEATURE 

MEAN IT 

The plOgram will then ask lor iI 
name and sl£e for each f,e ld III turn 
You can call the Ileids anythIng you 
like but any name more then 6 
characters long WIll cut short 
autom atIcally 1 recommend that 
you give meanmgful names to your 
Ileids to make future use of your 
tiles easier. Tht.'re is no restrictIon on 
the length which you specify for 
each field providing that the sum 0 1 
the fIe ld lengths is less than the 
record length which you entered at 
I (record si;t(!j above f or the eX,lIn­
pie f suggest that YOIl enter the 
lollowlng fIeld names ,lnd lengths 

Name o f fi eld 
IN/TS 
NAME 
ADLlN1 
AoLlNl 
AoLiNJ 
ADLIN" 
PllONt 
AeeNO 
INVDAT 
INVNO 

l ength of field 
6 
IS 
20 
IS 
15 
10 
1\ 
6 
8 

176 
The total length of these f ield~ IS 116 
characters whIch is les~ than the 120 
character si£e whIch we entered ill 3 
above, When you have entered the 
data above you will have defmed all 
of the 10 fields whIch you spt.'cd'ed 
for each clIent record at 4 above, 
You WIll now be returned to the 
main menu 

ENTERING DATA 

F,rst select optIon 2 from tht.' menu 
If you have been followmg the e~­
ample then you will be a~ked for the 
value o f INITS In tillS record For 
reasons whIch w ill bt'come plam 
when you use LETTERS, ent!:'r your 
own mltlals separated by full ~tops 
Your entry will now be dIsplayed 
next to the field name If you made 
a miSlilke don't worry, you Will be 
gIven an Ol'l)()rtunlty to put It light 
when you h.we t.'n t('f('d all t lw data 
for thIS record Continue to enter 
your detaIls as l)foml)ted If you lust 
press [ NTER'· when asked for a 
value then th"t fIe ld WIll not be left 
empty Clearl y you wtlillot have an 
account number and you wtl, no t 
have Invoices o utstanding you rself 
Thus for these fields leave a blank 
If you later sort the fIle by Invoice 
date for Instilnce then record~ with 
no Invoice data wtl l be put at the 
front of the file 

Ilaving entered your own detaIls 
you will be asked whether you WIsh 
to alter anything If you enter " Y" 

then you will be prompted to enter a 
new value for each fIeld In turn If 
you J~lst IHess " EN t F.R " when pro­
ml)ted then the value for that field 
WIll be left unchanged When you 
are hal)py With the record content. 
press " FNTER " when asked If you 
want to alter anythmg and you w ill 
be asked whether you WIsh to enter 
any more r('cords 11 you enter " Y" 
then I he prOCess above will begm 
again If you just I)ress " ENTER" 
then you will be returned to Ihe 
main menu 

When YOli enter datI'S I sUllgest 
that you use the American format 
YY/MM/OD rather than the BritIsh 
format D DfMMIYY If you do this 
then you will be able to wrt your 
records by date uSing the sort 
routIne In Datilftle. You mIght WIsh 
10 sort clients Into Date of Birth 
order for example 

SORTING FILES 

Selec t optIon "]" from that mam 
menu Assumlllg that YOll have morc 
than one record on your Itle you can 
now sort them alphabetIcally or 
numerical,y 

The sort routine WIll fIr st ask 
you for the name of the files by 
whIch you want to sort your records 
I-or exam l)le, If you wanl to sort 
your ftlt' so th<Jt the records "ppear 
In all)habetlcal order of names then 
you ffilllht enter NAME 

If the field name thaI you have 
entered was it valid one then the 
messilile "SORTING" WIll apl)('itr on 
your screen When sorlmg I ~ com­
plete you WIll be returned to the 
lIlilUl menu If you have entered the 
name of a fidd which does not eXIst 
then you WIll be asked 10 enler 
,lIlother II you have forl,louen the 
names YOll aUlgned to the fIelds o f 
your record don' t palllc lust IHess 
" lNtrR" and you WIll be returned 
to the maIn menu Yuu can now 
~Iec t opllon " 8" whICh WIll tell you 
the names that you Ilave (see print 
Itle del.lll) 

AMEND ING/DELETING 
RE CO RDS 

Select option " 4" from the menu 
You WIll be .. sked tor the name o f ,I 
fIeld SilV you know th .. t the record 
whIch you WIsh to amend IS that of 
Mr West ThIS means that the name 
WfST WIll be III the NAME field of 
thilt record Vou should thus ,'nter 
NAMI. when i1sked for iI lield and 
WEST when asked for a value for 
that field 

If you enter a fIeld name whICh 
you h<lve nOI defined then you wtll 
be asked to !ly another Ju st press­
Ing " "N-t FR " .. , this 1)()lnt will return 

you to the menu If the va lue of the 
f ield does not eXIst on the ftle then a 
message wi ll be dlsplaved to thIS ef­
fect For example, if you had not 
('ntered a record lor Mr West when 
entering data 

Once the record th<.lt you re ­
quire has been found you will be 
gIven the OPI)()rt unity to alter each 
field In turn If you do not WIsh to 
amend a I)artl cular fIeld then ,ust 
l)fess " ENTER " when prompted for a 
new v<.llue 

To delete a record se lect Ol)tlon 
"5" from the menu As when amen­
dlllg records, you WIll be asked for 
Ihe informatIon that the program re­
quires to find 'he record that you 
WIsh to delete When the record has 
been found it WIll be removed from 
the file <ltld you will be returned to 
the main mellU 

SA VI NG AND LOAD ING 

Once VOU have got some dilta on 
vour Ide you may want to save the 
ftle to tape . To do thIS s(' lect optIon 
" &" fromthemenu l hefllewtllnow 
be savt'd under the name by whIch it 
was defllled above If you followed 
the examp le vour ftle Will be saved 
as "CLI ENT" DATA AS () 

When the hie has been saved 
you WIll be I)roml)ted to reWInd the 
l al)e and prepare for venf,cat,on 
You WIll be returned to the main 
menu when vefll'CiU lon IS com­
pleted If veflflciltlon f alh, use " GO 
TO 1 " to return 10 the menu ilnd 
then try agaIn 

If yO~1 WIsh to update hies WhIch 
you have illready saved to tal)e tlwn 
select OI)IIOn '7" from the menu 
You wtll be asked for the name o f 
the fIle If Vou hilve forgotten It then 
Just press " I:N T ~R" fhe program 
will then load the f,r st ftle 'hat It 
comes 10 on lilpe 

W hen the program has 10<1<led 
your Itle It WIll decode the f irst 
record to deterrmne the formal of 
your ftle ilnd the names whIch you 
gave to i ts field It will then retu rn to 
the menu You can fInd out the 
names of the fIelds etc by selecting 
opt 1011 " 8". 

PR INT FI LE DETA I L 

Select o lHion " 8" from Ihe menu 
The progr .. m WIll th('n prllll the 
names of each of the f Ields In the 
f Ile and tell you the I>OSltlon that 
they occupV In each record 

For (,_ample If field INITS starts 
atl and ends at f> then th is tell s you 
that INITS occ upies the IIf~t (, 
characters of each record, Ie for 
record 2 mits would be AS, (2,1 TO 
') 

To print the whole file select op­
lion "9" from the menu Each record 
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, 
on the file wilt be d isplayed in turn 

WARNING! 

If you BREAK out of the I)ro~ram for 
any reason use "CO TO 1" to .eturn 
to the menu Do nol use " RUN" 
Since th is will resul t In the loss of 
any data held on the current file 

II list il the variables used by 
Datafile is !:Iven In REM statement s 
at the SIMI of t he program You mu~1 
nor use these v,Hlilbles III your own 
programs when you use Toolkit 10 
manipulate dala held on fi les 
Cleated by Data/,ll" 

USING TOO LK IT 

Each o f the routines In TOOLKIT I~ 
deSigned to make uSing Datal, le 
j,les ,n your l)rOllram easy Each 
routine IS fuJiy do<:umenled ,n REM 
statements 
1 eel field villue each record in a 
Dal"fde Ide is stored as an e lement 
of the arfay AS For ('Xaml)le, the 
first record III the f ile Will be 1\$(2) 
Vou will remember from the field 
definition stage that each field 
with in a recOl d also has a number 
and a name The field number 
enables Toolkit to hnd out the I>osl­
tion of a field In each record It 
might, for mstilnce, be AS{2.1 TO 6) 
ilS for INITS In the example This, 

,. 

routine when suppl ied WI th a record 
number In RN and il field number In 
FN Will fetch the value of Ihat f ield 
In record number RN The v31ue IS 
returned In QS and trai l ing sl>aces 
are automat lcallv removed 
2 Decoding dates I have already e~ · 
1>lained the usefulness of storing 
dates m the Amerkan form at This 
rou tlrW will translilte a date sup· 
plied m Q$ from the American form 
to the Br itish form 
1 Removing spaces If you have 
glv{'n a f ield m a record a va lue With 
less characters than the f,eld Il'ngth 
then the lu:- Id Will conlam sl>aces 
aftt'! your vOl lue This routme 
removes the unwanted spaces from 
a I ,pld vOllue supplied In QS Olnd 
relllrns the trllumed value In OS 
.. Read header I e~plamed above 
that Ihe first record on a Datallit­
containS mforrniltlon reql.Jlled by 
Toolktt to use the data In you r f i le 
W ilen YOll use the LOAD rout me ttll~ 
(outme IS automat ica lly c'llled to 
l ind Ollt the forma t o f your fll(> 
S Loading files This rout me will 
load a DOIlafile ilnd call the header 
readmg routlllP The name of the file 
~hould be III OS on entry to the 
rout me If you don't know the name 
then leI OS "" .... 
6 Fmd f ield number The name o f 
the f ield reqUired should be m QS on 
entry to the routine The rou tme will 

, REM 

12 REM • T •• M.~ So t twar e 1983 
1 ~ LET ba. e -647 16 : LET 1. ~ . 652 

GO TO 50 

98 CLS 

FEATURE 

then find out the number of Ihal 
field and ret urn the result In FN The 
value of FN ililows you to get Ihe 
start and end pos,tions of that fie ld 
from the numcroc OIlIay F() which 
Will have been filled by the header 
read routme F (FN,l ) holds the start 
I>osition and f(FN,2J the end POSI­
lion Thus, f lel<l 1 of record 1 e~ · 
tends from AS(l ,F(l, l ) to AS(1 .F(l ,2)) 
7 IlIldmg a record number Thi s 
rou tll1e ret urns in RN the number o f 
the record w hich has a value equa l 
to thil t of QS in Ihe f ield designiited 
by ~N You should define OS and FN 
before entry 10 the routine The 
record number IS returned by the 
routn\(' III RN 

LETTERS: A SAMP LE 
APP LI CATI ON 

If you fo llowed the e~,unl)le Ihal I 
have given you will now h,we a f,le 
ca lled CLIENT l.ETTERS Wil l Inpul 
this f ile from tape and then wll te a 
leller to each client renundlng tlwlIl 
of the account that they h,lYe 
outstanding Now you know why 
your own details should be entered 
f lis t I 

The hstlllg of lEllERS should 
hel l> you to d1"velol> your 0"'11 ap 
pllcatlons 1 hope that Datilfl le 
meets 0111 your re(IUllement s 

*FN- NO. OF FIELD • • FOUND BY SEARCH • • ROUTI NE • 
*RN- NO. OF RECORD • • FOUND BY SEARCH • • ROUTINE • ••••••••••••••••••••• 

20 CLEAR 6 4715 : GO SUB 4000 : P 
RI NT FLASH 1, AT 10 ,4 1'00 NOT. 
top t he tap."' AT 11,41'u~til th 
.. b y t • • h." .", AT 12,l,, · loao.-o. 10 0 REM ••••••••••• •• • ******* 

* SETS CAPS LOCK * 
30 LET b .... - 6 4716: LET l.n-652 * ••••••••• ••• ••• •• ••• 

10 1 IF INT I PEEK 236~8 / 8) - 2* 

I NT lINT I PEEK 236~8/81 12 ) THE 
N POKE 2 36~8 , PEEK 236S8+8 

0 > RE~ ~ N.E.SALT 1983 
4 REM ********* ••••••• ***** 

* DATAFILE * 
* VARIABLES : ­
*NS- NAME OF FILE 

• • 
*ASll l-DUMM V RECORD * 
*NR_ NUMBER OF RECS * 
* SR- RECORD S IZE * 
*NF - NUMBER OF FIELDS* 
*FS t !) _ NAME OF FIELD* 
*F I I, l ) -START FIELD * 
*FII,2) - END FIELD * 
*NRU- NO. RECS USED * 
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11 0 CL S : PRINT AT 0,8, INVERS 
E l i ' DATAF I LE MENU" 

120 PRINT •• (1 ) DEFINE FILE· · · · 
(2 J ENTER DAT A····(3) SORT FILE ' 
" ' 141 ALTER RECORD· ···I ~ I DELE T 
E RECORD····(6J SAVE FI LE " 

121 PRINT" · (7) LOAD FI LE· · · · ( 
8 ) PRI NT F IL E DETAIL · ··· (9 1 PRIN 
T· WHOLE FI LE ·· · ·(O) EXIT FROM PR 
OGRAM' 

130 PRINT AT 21 , 0 ; INVER SE I i " 
ENTER NO. OF OPTION REGD ' : I NPUT 

L INE a s 
, 



FEATURE 

140 IF 9S_-1" THEN GO SUB 1000 
1~0 IF 9 ... "2" THEN GO SUB 2~00 
160 IF 9S-"3" THEN GO SUB 3~00 
170 IF Q"."4" THEN GO SUB 3700 
180 IF Q'_"~" THEN 
190 IF 9 .. -"6" THEN 
200 IF 9"-" 7 " THEN 
210 IF 9'. "8" THEN 
220 IF 9 ... "9" THEN 
230 IF Q'-"O" THEN 
300 GO TO 100 

GO SUB 4000 
GO SUB 3000 
GO SUB 3100 
GO SUB 3200 
GO SUB 3300 
STOP 

999 REM •••••••• "*********** 
*HEADER CREATE * 

1000 CLS 
"In" 

********* •••••• *""* 
INPUT "NAME OF FILE: 

1010 INPUT "NUMBER OF RECORDS: 

I"' 
1020 INPUT "RECORD SIZE: "Is~ 

1030 INPUT "NUI'IBER OF FIELDS: "I 

"' 103~ LET st.~t-I: DIM f'fnf,6) : 
DIM ffnf,.2) 
1036 CLS : PRINT "FILE NAME: "; n 
"'n~l" RECORDS OF ",s~l" CHARAC 
TeRS" •• ; 
1040 FOR I-I TO nf 
10~0 PRINT ""NAME OF FIELD "II I 
" "I FLASH 1," "j CHRS 8,: INPUT 

f .. II): PRINT f.111 
1060 PRINT • "LENGTH OF FIELD " ,I 
'" "' FLASH I," ", CHR$ 81: INPU 
T sf : PRINT sf 
1070 LET ffl,11·5t.~t: LET st.rt 
-5t.~t+sf-l: LET fli,21.st.~t : .L 

ET .t.rt-st.~t+l 
1080 NEXT I 
108~ IF s~(nf*12+14 THEN LET s~ 
-nf*12+14 
1086 LET n~u-l 
1090 DIM aSlnr+ l, .~) 

1099 REM ********************* 
*WRITE HEADER • 
********************* 

1100 LET ."11,11-"9" : LET •• 11,2 
TO 4)_ STR. nr: LET a'fl,~ TO 7 

I_ STR .. S~ : LET ."fl,8 TO 10) · S 
TR .. nf 
1110 LET ... 11,11 TO 13) . STR .. n~ 

" 1200 FOR 1-0 TO Inf-ll*12 STEP 1 
2 

1210 LET .'(1,14+1 TO 14+1+~)-f$ 

(1/12+1) 
1220 LET ."11 ,14+ 1+6 TO 14+I+SJ­

STR .. f11/12+1,11 
1230 LET ."ll,14+j+9 TO 14+1+111 
- STR. fli/12+1,2) 
12~0 NEXT I 

1260 RETURN 
1999 REM ~ ••••• ********* •••••• 

*HEADER READ * 
********************* 

2000 CLS : LET n~- VAL •• 11,2 TO 
4) : LET s~. VAL .Sfl , :I TO 7): L 

ET nf - VAL a"ll,8 TO 10): LET n~ 

U. VAL a'fl,ll TO 13) 
2010 DIM fs.fnf,6) : DIM +lnf,2) 
2020 FOR 1-0 TO l"f-l)*12 S TEP 1 
2 
2030 LET fSli/12+1I-aSll,14+j TO 

I 'HI+:5 ) 
2040 LET fII /12 <-1,11 - VAL .Sll,1 
4+1+6 TO 14+1+81 
20:10 LET fII/12+1,2)· VAL . "fI,1 
4+1+9 TO 14+1+11) 
2060 NEXT 1 
2070 RETURN 
2499 REM •••••••••• ".".".H.H.H.H.H' ....... ..... 

*OATA ENTRY SUB * 
************* •••••••• 

2:100 CLS : LET nru-n~u+l: LET ... 
11,11 TO 131- STRS nru 
2:10:1 FOR I - I TO nf 
2~ 10 PRIN-T AT 2*1,0;+$1111" "j 

."lnru,f fl,l) TO ffl,2)l1 FLASH 

11" "' FLASH 0 
2:1 11 INPUT q .. : IF qS () O. THEN 

LET a$lnru,+11,11 TO ffi,2)I·q" 
2:120 PRINT AT 2*I ,Olf.II)I" " ' 
.'(n~u,+{I,IJ TO fli,2));" 
2:130 PRINT 
2:540 NEXT I 
2~4:5 INPUT "ALTER ANYTHINGfY/NI" 
IS': IF SS· "Y" THEN GO TO 2~O:l 

2~:l0 INPUT "ENTER MORE RECS IYIN 
)O ,q" : IF q$."y" OR q"_~Y" THEN 

GO TO 2:100 
2600 LET .SC l,ll TO 13) - STR .. nr 

" 2610 CLS : RETURN 
2999 REM ** •••••• ************* 

* SAVE FILE * 
********************* 

3000 CLS 
3010 SAVE N .. DATA ASI) 
3020 PRINT "Ii "PREPARE FOR VERIF 
ICATION AND O

• "THEN "PRESS (ENTER ) 
-: PAUSE 0: CLS 
3030 VERIFY NS DATA ASI) 
3040 RETURN 
3099 REM *******************" 

* LOAD FILE * " 
********************* 

3 100 CLS : IINPUT " FILE NAME";NS 
3 110 LOA~ NS DATA ASI) 
3120 GO SUB 2000 
31~0 RETURN 
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3199 REM HH****** .. ********** , 
*PRINT FILE DETAILS * 
•••••••••••••••• *~ 

3200 CLS INPUT "HARD COPY IY/N 
I" 19. 
3201 IF SS. "Y" THEN OPEN M 2,"P 

3203 CLS : PRINT INVERSE l' "FIE 
LD"' AT O. l OI"START "; AT 0,20,"E 
ND"' , 
320~ FOR 1-1 TO nf 
3210 PRINT fSli); TAB 10lfll.l); 

TAB 20,fll,2 ) 
3220 PRINT 
3230 NEXT I 
323:5 PRINT " NUMBER REC S US~D _" j 

"'" 32~0 OPEN * 2,"S " 
32:51 PRINT M1;"PRESS ANY KEY TO 
CONTINUE": PAUSE 0 
3260 RETURN 
3299 REM ****************** .. ** 

*PRINT WHOLE FILE * 
****** •••• M ••• ******* 

3300 CLS : INPUT "HARD COPY CY/ N 
)" ,Q.: IF e.-"y" THEN OPEN M 2, 
.p. 

3310 FOR 1-2 TO nru 
3320 CLS 
332~ PRINT TAB 10; INVI;RSE 1,"R 
ECORD NUMBER: ";1" 
3330 FOR j-l TO nf 
3340 PRINT fSCj)j TAB el~.tl , f(J 

,11 TO flj,2)) : PRINT 
33~0 NEXT j 

3360 PRINT Mli"PRESS ANY KEY FOR 
NEXT RECORD": PAUSE 0: CLS 

3370 NEXT I 
337~ OPEN M 2,·S" 
33eO RETURN 
3499 REM ***** •••••• ********** 

*SORT ROUTINE * **** .. **** .. *********** 
3~00 GO SUB ~~OO 

3S4Q IF NOT fn THEN RETURN 
3S41 PRINT AT 10,10i FLASH I, I 
NK 2,"SORTING" 
3:54~ LET . f -O 
3S60 FOR 1-2 TO nru-l : IF .SII+l 
,fCfn,!) TO flfn.2)) (a.li,flfn ,l 
) TO flfn,2)) THEN LET •• - •• Ii) 
: LET •• CI) .... li +1 ): LET • • 11+1 ) 
-.S: LET . f -Sf+l 
3570 NEXT i 

35eo IF Sf ( ) 0 THEN GO TO 3:54~ 

3:590 RETURN 
3699 REM .. ** .... ******* .... ******* 

* ALTER ROUTINE * 
*****H***** ........ **H .. 

FEATURE 

3700 GO SU B ~500: IF NOT FN THE 
N RETURN 
37 10 GO SUB 5600 : IF NOT RN THE 
N RETURN 
3715 CLS 
3720 FOR I - I TO of 
3730 PRINT AT 2*I,Olf.lllI" "; 
aSCrn,f(!,!) TO fCI,2)), FLASH 1 
j " ", FLASH 0 
3740 INPUT qs: IF qS (> ." THEN 

LET a S Crn,f(I , l) TO fli,2) ) - qS 
3750 PRINT AT 2*I,O j fSII)," "; 
•• (r n ,fl l,l ) TO f li, 2 1) , " 
3760 PRINT 
3770 NEXT I 
3780 INPUT " ALTER ANYTHINGI Y/N)" 
iQ.: IF QS-"Y· THEN GO TO 3720 
3790 RETURN 
3999 REM ********** .............. **** 

* DELETE ROUTINE * 
.. **H .. * .. ** .. * .. ****** •• 

4000 GO sue 5~00: IF NOT fn THE 
N RETURN 
4010 GO SUB 5600: IF NOT rn THE 
N RETURN 
4020 FOR I -rn+l TO nr u: LET .S(I 
- 11-a.(I ) : NEXT i 
4030 LET nru-nru-l: LET a.(I,ll 
TO 13 1- STRS nru 
4040 RETURN 
5499 REM ****** .................. .. 

*FIND KEY FIELD NO. * 
********* .. * ...... *** .. *** 

5500 CLS INPUT " NAME OF KEY FI 
• i Q$ 

LET fn - O 
'5506 IF qS."· THEN RETURN 
5510 FOR I-I TO nf 
5520 I F f.ll, TO LEN'QS) . q. THE 
N LET fn -! 
5530 NE XT I 

5540 IF NOT f n THEN' GO TO ~~OO 

5550 RETURN 
5599 REM ...... ****************** 

*FIND RECORD NUMBER .. 
** .... ***~***********.* 

5600 CLS : INPUT "VALUE OF KEY: 
·ir. 
~605 IF rS- "· THEN RETURN 
~606 IF LEN r.<fCfn,2J-fCfn,ll+ 
1 THEN LET r.-rS+" ": GO TO :560 
6 
~610 LET rn-O 
5630 FOR 1-2 TO nru 
5640 IF •• 'I,f(fn,1I TO f (fn, 2)) 
- rS THEN LET rn-! 
5650 NEXT 1 
5 660 IF NOT rn THEN GO TO ~600 
5670 RETURN 

.. 



FEATURE 

" 

1000 GO SUB 9970 
1 00~ INPUT "DATE OF LETTERS"ld. 
1010 LE T q.-" ACCNO " : GO SUB 9980 
: LET ... l - fn 
10 ! 1 INPUT "HARD COPYfY/NI" IOS: 
IF GlS."Y" THEN OPEN .. 2. "P" 
1020 LET I1S-"I~IVNO": GO SUB 9980 
: LE T n2- f ... 
1030 LET q._" NAME": GO SUB 9980: 

LET ... 3-f ... 
1040 LET q.- "INVDAT": GO SUB 998 
0: LET ... 4 - f ... 
2000 FOR 1-3 TO nr u 
2010 PRINT '" 
2020 LET x l _ I: LET x-nl: GO SUB 
9920 
2030 PRINT " ACCOUNT : " ;q'" 
2060 LET x l - i: LET x- n2 : GO SUB 
9920 
'2070 PRINT "JNV No: "I q.; 
2071 PRINT ., 
207~ LET x l - '2: LET x- n3: GO SUB 
99'20 
2076 PRINT' TAB 10lqS' 
'2080 LET x l - 2: LE T x-"3+J: GO SU 
B 9920 
2090 PRINT TAB 10lqS' 
3000 FOR J -2 TO 4 
3010 LET x-1l3+ j: GO SUB 9920 
3070 PRINT T .. 10 1, q$ 
3030 NEXT j 
::040 PRINT 
30~0 PRINT TAB 10 ; " DATE: 
3060 PRINT 
3070 LET x 1-1 : LET x- n3: 
9920 
3080 PRINT " De-ar "; q .. ;". " 
3090 PRINT ... 
invoice d.ted"" 
4000 LET x l - i : LET 
9920 : GO SUB 9940 

r.fl'r 

. ; dS 

GO SUB 

to ou' 

GO SUB 

4010 PRINT q.;". I would b e- 9rat 
.. +ul 14 "' '" y ou would set tl .. the 
account"""as soon as p05slb l • . 

4020 PRINT TAB 10 1" Yours sincer 
.. l y .""", TAB I OI"N.E.SALT" · 
4030 PPINT Mil "PRESS ANY KEY TO 
CQNTINUE": PAUSE 0: CLS 
4040 NE XT i 
404~ OPEN .. 2,"5" 
4 0~0 STOP 

9900 REM ************* •••••••• 
* TOOLKIT * 
*ROUTINES TO MERGE * 
*WITH YOUR PROGRAMS * 
*TO HANDLE FILES * 
*CREATED BY DATAFILE* 
************ •••••••• * 

9901 REM ********************** 
*ADDRESSES OF ROUT I NES 
*9920: -GET FIELD • • CONTENTS • 
*9940 : - DECODE DATE • 
*99'!10: -REMOVE SPACES • 
*9960: - READ HEADER • 
*9970: - LOAD FILE • 
*9980 : -GE T FIELD NO. • 
*9990: - GET RECORD NO,* 
**** •••••••••••••••••• 

9919 REM ********************* 
* GET FIELD VALUE * 
* FROM FILE • 
*VARIABLES : • 

RECORD" NO. AND * *RN­

• • 
*FN -

• • 
*F II 

• • • • • • 

IS SUPPLIED BY * 
THE SUB AT 9990* 
FIELD NO. AND * 
IS SUPPLIED BY * 
THE SUB AT 9980* 
IS THE ARRAY * 
DEF I NED BY THE * 
SUB AT 9960 AND* 
1 T HOLDS THE * 
POSITION OF THE* 
THE FIELDS IN * 
THE RECORD • 

*+******************* 
9920 LET qS - .... lrn.+lfn,11 TO flf 
n, 2 1 ) 

99 22 GO SUB 99~0 
9923-
99 39 

RETURN 
REM ********************* 

* DATE DECODE * 
*VARIABLES: * 
*9$ I S A DATE IN THE* 
* FORMAT YY/MMfDD * 

• • • • • • • • • 

THIS FORMAT CAN * 
BE USED TO MAKE * 
SOR TING BY DATE * 
WITHIN DATAFILE * 
EASIER • 
ON EXIT FROM THE* 
SUB GIS HOLDS THE* 
DATE IN DD/MM/YY* 
FORMAT .. 

*********** •••••• **** 
9940 LET qS-qS +qS ( l TO 2) 
9941 LET qSI TO 21-q$(7 TO 81 
9942 LE T qS(7 TO 8) - qS(9 TO 10) 
9943 LET qS- q.1 TO 8 1 
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994:5 RETURN 
9949 REM ********************** 

* REMOVE TRAILING * 
* SPAC ES * *VARIABLES: * *0. IS A FIELD GIVEN * 
* BY THE USER OR * 
* THE SUB AT 9920 * 
* THE ROUTINE REMOV* 

* ES ANY SPACES AT * 
* THE ENO OF THE * 
* STRING TO AVOID * 
* UNSIG HT LY GAPS IN* 
* PR INTED TEXT * 
********************** 

9950 IF q$( LEN q$)- " "THEN LE 
T q'Jizq$( TO LEN qS - l) : GO TO 9 9 
00 
99~1 RETURN 
9960 REM ********************* 

*HEADER READ * 
*VARIABLES: * *AS(NR,SR) =A FILE * 
* CREATED BY* 
* DATAFILE * 
*NR - NUMBER OF REeS * 
* SR-S IZE OF EACH REC* 
*NF- NUMBER OF FIELDS* 
*NRU~NUMBER OF REe S * 
* USED * 
*F$(NF,6) HOLDS THE '* 
* NAMES OF FIELDS* 
* ON THE FILE * 
*F ( NF,2) HOLDS THE * 
* POSITION OF THE* 
* FIELDS WITHIN * 
* EACH RE CO RD * 
********************* 

9961 CLS : LET nr ~ VAL a$ ( l,2 TO 
4) : LET sr - VAL a$(I,~ TO 7): L 

ET n+'" VAL a$(l,8 ,TO 10): LET nr. 
U· VAL aSCl,1 1 TO 13) 
9962 DIM +S (n +, 6) : DIM +Cn+,2J 
9963 FOR 1-0 TO Cnf-1J*12 STEP 1 
2 

996 4 LET +$(1/12+1J - a$(1,14+1 TO 
14+1+5) 

996~ LE T +<1/12+1,ll - VAL a$I1,1 
4+ 1+6 TO 14+ 1+9) 
9966 LET fII/12+1,2)'" VAL a$Cl,1 
4+1+9 TO 14+i+ll) 
9967 NE XT 1 
9968 RETURN 
9969 REM ********************* 

* LOAD FILE 
*VARIABLES : * 

* 

9970 CLS 

* *A$= 

* 
* 

FEATURE 

BY DATAFILE * 
THE ARRAY IN * 
WHICH DATAFILE * 
STORES FILES * 

********************* 

9971 LOAD qS DATA A$C) 
9972 GO SUB 99 6 1 
9 973 RETURN 

999 0 REM ********************* 
*FIND ·KEY FI ELD NO . * 
*VARIABLES: * 
*9$.. THE NAME OF THE* 
* FIELD TO BE FOUND* 
.F$(NF,6J HOLDS THE * 
* NAME S OF FIELDS * 
* ON FILE * 
*FN= THE NUMBER OF * 
* FIELD CALLED Q$ * 
* IF IT I S ON FILE * 
* AND IF NOT THEN 0* 

********************* 
999 1 CLS 
9992 LET f n- O 
9993 IF q$:"" THEN RETURN 
999 4 FOR 1= 1 TO nf 
998~ IF +$(i, TO LEN q$) =q$ THE 
N LE T +1'\ -\ 

9996 NEXT i 
9997 IF NOT fn THEN CLS: PRIN 
T "FIELD " ;q$;" NOT IN THIS FILE 
. : STOP 
9999 RETURN 
9999 REM 

9991 IF 
9992 IF 
1 THEN 
2 

********************* 
*FIND RECORD NUMBER * *VARIABLES : * *0' HOLDS THE VALUE * 
* OF F IELD NUMBER * 
* FN THAT I S RE6lD * *RN= THE NUMBER OF * 
* THE RECORD WHICH* 

* HAS os IN FIELD * 

* NUMBER FN OR 0 * 
* IF NO SUCH RECORD* 

* EXISTS * ********************* 
qS-·· THEN RETURN 

LEN qS(f(+n , 2)-f<+n, I )+ 
LET qS- q$+" " : GO TO 999 

9993 LET rn"O 
9994 FOR 1=2 TO n ru 
999:5 IF a $ (I ,+ (+r" l) TO +(+n,2)) 
- q$ THEN LET rn-I 
9996 NEXT 1 
9997 tF NOT rn THEN CLS : PRIN 

*9$ .. THE NAME GI VEN * T "RECOR D WITH KEY VAL Ue "; q$;' " 
* BY THE USER TO * NOT FOUND " : STOP 

::::::::::::::::*:;:::A::F:l:L::E::C:R:E:A:T:E:"::*::::::::::9:9:9:8::R:E:T:U:R:N::::::::::::::::::::::::::;;c:l 
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One Step 
Beyond 

., 

S
O VOU'Vt· done Ihe realty hard 
work , thought of somethnlg 10 
wrote, sat down and produced 

a wOl klng. debugged I)rogram You 
are pleased The rest of the familv 
make approving sounds and you 
decide \hill you will send your hr1l1l1-
child to be published Some weeks 
lilter an envt'lope drops til rough the 
door and you ru~h 10 o~n It 10 fmd 
QuI IUS\ how milny of those blue 
notes they are offenng 

Shock! Horror' They arc so 
unilwarf> of le;ll l<llenl that they 
h,we It' Jeeted your masteq)l('ce Ob­
VIously they 're pretty stupid so YOli 
cancel your ~ubscriplton and look 
fo r (lnuthe!. mOle apl)rec'il!,vt' 
maga~me 

Probably 75% 0/ mOrl' of the 
programs subm .tled 10 nH'IFlZme~ 
me rejected because they .llrt·;ldy 
hiwe a SIInliM progliltll "waltmg 
public ill Ion The new olle may have 
different 1~.lIllres 01 bt'en I)rogram­
med dlfi(>rcntly, but on('"(' .111 ('(Iltor 
h.l5 .ICCCphc,<1 .1 progr,ml Ilwn <;oonf'f 
or later w(' will publish It. 

Most of till' olher relcctlon~ Me 
beCiluse thc program has bc('n 1('1, 
In an unr~ill1('d stale Whilt do I 
mean bV thilt/ 

Sle ... .,n Bfldge hil~ ... ('rv 
I,t('nerouslv gIVen me l'e.m"\Ion to 
use hiS tHOl,tram to trv i1nd 
d(,lnon~tr.l l e how you Ciln refme a 
progrilln I do appre(;iil\{' how dd­
Ilcult ,t 1\ tn i1CCCI)! crltl~m and to 
i1l1ow your work to bl' ClIllCiscd 10 
IHlnl must be IWlCe i1~ bild, so my 
most h('artf('11 Ihanb 10 hlln for tak­
Inll I h(' hot ~eilt! 

STEVE'S PROGRAM 

1.1ke a look al Program 1 This IS 
SI~ve's ollglnill progr.1m , ,I h.l~ no 
drilSI1C bug, (thNe IS one 111mor one 
thaI IS not fatill - can you spot iln 
.1Ild II work~ fmc, performllig the 
1.I~k Intendl'd 

So what'~ wrong wllh II/ Answer, 
no thing! Bul lel'5 take what I call 
"the nexi \!CI)" 

Proglan's wa y work perfec tly 
we ll b ut still nee d a louch of 
expert deve lopment. Some 
ideas to ge t you thinki ng. 

The first thin!! I notICed was till' 
sy~tem of produClnl,t the superb 
mUSIC. obViously Steve had 
developed thiS note 10 the Data 
stillement and used a system whel~' 
999 was the "rogue ... alue" which 
signalled the cnd of thill section 

However, now that the musIc 
was coml>letety developed ,t IS no 
lonl,ter essential "Iso It seems il 
shamt' to only use It once With thiS 
In mmd I created a subruutmc ,11 
I\OOO~020 m my 1)logrilm (program 
21 

-I h(' RFSTORE allows ml' to COlli 
It more than once ,1nd f md the cor· 
rect stMtlnl,t pomt of the Data ('ach 
time. knowmg the ('.act length 
allowed a fOR NEXT loop to be U~ ­
ed, vallilbles a and b c,ln both be 
RtAD In ont" go ilnd the whole lot 
fit s 111 one IlIlc 

1 he next thUlg I noticed wa~ the 
frc<tllent use of "AUSE 100 (I S ,Uld 
~o I thought anothl'l subroutine 
would bl' 111 o rder On my Irstlllg t 
created thiS subroutnw ,II line 6100 

PAUS ING 

Notlel' I Il'cd an ('Illpty loop Instead 
01 P"U SF ThiS IS I""tly a leftover 
techm(tue from my ZX81 days whl'n 
f'AUSE caused a screen flicker dnd 
;tn occa~ lonal Clash Howe ... er 1 st ili 
ml' It on the Spectrum because on 
occ;t~ ions ,1 p[ay{'r may be slow to 
remove his finger from a key ,lOd 
cau"t:' the paus(' to be Ignored 
Remember that a pause IS cut short 
by iI key being press('d l Variable (Ill 
IS Iniliailsed In Steve's I)rogrilm but 
nev('r used He was probably gomg 
to u~e it as iI que,t lon counter then 
developed his program in another 
way As II is rcdund.101 w(' ou\o:ht to 
remove It fOI neiltness' sake 

Steve owns a 16K Spectrum, so, 
for th(' sake of memory SilVlng, 1 
reducl'd vallable "score" to "sc" [t 
would IHlve been better to flaV(' ll~­
ed "s" but I wanled to keep a 
balilnce between ('conomy and 
I('glbllily ror tht' lalter Steve's name 
IS the Ideal l 
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THE BIG STEP 

So much for Ihe sImple. nil plckmg 
modd,CilllOns To gel a good overall 
vIew of h,s program. and m 1.1Ct any 
program. It IS essential to gN .1 prmt 
out o f Ihe 1i~llng 

W,lh a listing available thc pal · 
tern of Ihe I)rogram emerged ilnd I 
trilced II through lookmg for 
repelltlv(' actIons. mltlally m o((I('r 
10 creale subroutines bUI soon I 
became aware Ihat II could bl' ~um· 
maflSC(1 m a SImple form ilS follow'> 

1 !'flnt at the same 1.IO"tU}Ol th.· 
qlle~tloll IlUmber 
2 Print at the same l>osltlon the 
questIon ,lnd loptlons 
J Get an Inl)ut 
4 Heel) 
5 C~ck ',"SWN. If wrong prmt \h.\ 
at the same l>osltlOn ilnd gIY.- cor' 
rect answer 
(, Check answer. If COffect pllnt thIS. 
add 10 10 score 
7 Ne_t que'itlon 

Ihe onlv Ihmgs that ch,1nged were 
Ihe II"e511ons. the option, ilnd the 
poSItIon Ill(' corr.-ct anS"l'r wa) m 

As so much was repealed Ilook· 
ed for a way \0 Sl'! UI) iI formal and 
use Dala for the d,ffen'nl quest.ons 
each lIme 

The obVIOUS one W,h tlw onf' I 
used ~ach question W'I~ )l'1 IIp a~ a 
DA1A Ime startmg from line?OOO, 
and l'ach Ime cons,sls of 

The que~tlon - a str.ng variable 
I he 1 opilon., - numCrlC vaflablc\ 
Ihe I>osll.on 01 the answer m Ihe op 
t.ons - ,1 numeric vallable 

Thl5 makes II SUfll)hLlIV Ilwll lu 
am('nd. alter. IIlcrea.,!' ur repl.,ce 
any of Ihe quesllons iI" Ilwv all 
follow thl' ~ame lavout To stort> Itw 
Ihree optIon., I used ,1 DIMenSlont'd 
array ThIS would prove e<lSI("r to 
fmd ",hen Imnllng tht' corr('ci 
oln\wf" Alw whIle I wa' a!>Out II I 
Ihought ,t Ifllgh\ be mcl' to gIVe the 
correct ,mswer even If Ihe pl"vl'l 
had chosen correct Iv. ,1 ronillma· 
lIon of hIS choice 

1ll1allv 1 used vafl1lbl,' il (for 
,m~ ... er) to hold the 1>OSltlon In tht' 
optIons of lhe correct oln~""cr 

THE fiNAL STEP 

1m... 150 RE5TOR I.d till' Oat .. 
pomte, to Ihe starl 01 the qut'st.ons 
and lme lOO set UI) a loop coun((', I 

I deCIded that as we knew how 
molnv questIons were 10 be .I}led ,I 
malll loop was SUItable 

USIIIg the value of " i" II was 
stralghlforward to pllol up the (lues· 
hon number as Steve l1<1d III h,s 

onglllal The data was READ IIItO (IS. 
each e lemenl of cO and " a" Ihen Ihe 
pause. cis subroul lne was called All 
In Ihe one 11111" 

lint' 210 pllnts out all Ihe mfor 
matlon Nolice Ihe loop " i" to prlllt 
eilch cO den .... n! . and how I utlllwd 
liS value 10 prOVIde suitable ~1),Ic ing 
and the oumbellnll Thts was found 
bv Irlal and ("ffor QU1le often a fall 
bll of time n('{'(1s 10 be spent on IU" 
formall"lg \he scrt'en to II'Vl' a 
balanced effectIve dlsl>Iav 01 
courSf'. each 1)('<5on has hIS own 
pr.'f(·rt'llCt'S for Ihe \V,IV iI .,(IN''n IS 
laId out, thiS on Iv happens tn 1)(' 
mine 

11I1l' 212 .:el~ the 1111)111 Ilere I 
used INKI VS My reawn w.o- Ih.II 
the less keV1lfessIIlg Ihe uscr d,d Ihf' 
more he could concenlr,llt> on Ihe 
quesllom 1 he fa ct thaI onlV a smgl!' 
number fmm onto 10 Ihree Wil' 1(" 

qUlred 11111<1(' .1 most al)l>rop",II" I 
also Irl troduCt'd a Simp le but effec· 
live check thai ~ SUitable kev W.,\ 

prt'ssed, "II ot lll'r keys (e_cept 
BRlAK of cowsel me Ignort'd 

I.m(· 21 5 I)fOVldes the UU I'tlll'll 
g(Ws on to che<:k for tilt' correCI 
answer bv compa nng Ihe VAlue of 
the Input as 10 var iable " a r('ad 
Irom the Data The variable ,1 t\ 
also used 10 ,dentlfv Ihe correct ('1(' 
ment of cO for prll1tlllg III ooth " cor 
rect " ,lI1d "wrong" message, 

Th(' line then IIlcrease~ the ~cor(' 
and )Uml)' OVI'r lille 21f, 10 lull' 220 
Lml' 21 Eo IS Ih(' " wrong" m.,\" lgf' .lnrl 
IS onlv n!dcill'd II VAl. as 1\ nol 
equal to " iI' when checked bV line 
215 

L'Il('S bOO 10 701 uses PAUS I 0 In 
wall fo r kl'V At Ihts stage ther(' ha' 
bt't'n a lengthv gap since Ihe Idst fl" 

Cillired key pre'i~ '0 there ~hou ld nol 
be much chanc(' of IIngl'rlng lIIlger5 

FURTHER THOUGHTS 

Well . Stf'Vf' agreed WIth me Ihallh" 
progrolm W.1, much more eff,cl('nl 
and eaSllv i1daplabll' than 1)I'fore. 
and we lalked aboul other .noddlc,j 
\lon~ II wa~ now I){)Sslble to !llilh· 
wl lh till' l'X!rd tlll'morv aval l,lble 

MoSI of th('se we'lIle"ve for you 
to e~pefUl\cnt WIth The fllst one 
was Ihat. IUf thl' sake of u~er 
frlendhneiS. a prom pi 10 l'r""5 1.2 
or J" would be mce after each qUl'\ 
lion Ihe prompt rf'moved on a valId 
II1PUt 

lhen we thought Ihal w!' (ould 
on(lC,l'e tl1l' number of qUl"hons A 
pOSSIble ,d('a - (51)e(iillly wt th " 
48K milchule - would have lu be 
Iwice Ih(' number 01 queStions III 
memory as Wf'fI" r€'(llnred 10 bl' .1~k 
('<I .1nd c hose Ihem at random 1 h" 
would nMh' for tr('mendou, vana 
lIon each tIme Ih(' game was plilYI'd 

FEATURF 

I> 



FEATU RE 

A system of checking that a <lues­
lion wasn 't repeatf'd would need 
dev I ~lng lor th iS! 

TlII: N CO " 0 20b so thilt som e answers could be 
words as well as numbers <J nc! Ol)('n 
up il whole new rilnge 01 questions 
All t haI would be nec('ssary would 
be to D IMension cSU.4) and use dO 
Inslead o f co. the number 4 would 
be altered to the length of the 
longest word In Ihe an~wer 

207 tFx =a THEN IFTa ::y CO TO 

''''' We even mU~l'd on a way to prl' ­
sent the opt ions Ifl il d iffernt order 
so that t he dil til hint to bl' 
remembered and not the position m 
the options For tt\l~ on{' we crCilled 
Ihe~e tines 

20B IF y = a THfN LET a == K 
209 1 f T I ::C( K) I~T 
C(K) - C(Y) : LI Y - c(y) - Z: NEXTj 

20<; lOR) ::" TO 4 

ThiS 51".11'5 11"0 elemcnt ~ of cO 
,It r,l ndom, four limes. Line!> 107(208 
kl'("P track of the position o f the cor­
rect answer 

As 1\ was now gett mg to I 30il ill 
and I h"d 10 wrlle thl< lot up. Wt' 
p,Hted 

206 U1K = INT {I{NI)*J)+-l 
In y= tNT (RND*J) +- I 11-)( Y 

Another Idei! was that the ( 1) ­

t ion datil CQuid be m"d{' II1tO ~t r ltlg~ 
And ~o. he re endelh tIl{' 

le550n 

2 LET score=e: LET qu=l 
lee BORDER e: PAPER er INK 7: C 

LS 
lIe PRINT AT 4,71 "Q U I Z MAS 
T E R" 
112 PRINT AT 6.6; INK 4; BRIGHT 
1; FLASH 1; "Press any to to sta 

rt" 
113 PAUSE e, CLS 
115 PRINT AT 8.13,"QUESTION 1" 
116 READ .: IF a=999 THEN GO T 

o 2ee 
117 READ b l BEEP a/le,b: GO TO 

11. 
118 DATA 2,7,2,7,1,9,1,12,1,11, 

1,9,2,14,2,14 
119 DATA 1,14,1,16,1,11,1,12,2, 

9,2,9,1,9,1,12,1,11,1,9,2,7 
2ee DATA 999 
2el CLS 
2 1e PRINT AT 2,e;"In what year 

did Capt~in Scott RR~ch the sou 
th pol@. " 

2 13 PRINT AT 5,e;"1 . 1912 2.1911 
3 .191e " 
2 14 INPUT LINE as 
2 15 IF as<>"I" THEN 
PRINT AT le, 3;" WRONG 
WAS 1912" 

BEEP .1,1 : 
THE ANSWER 

2 16 I F as-"l" THEN BEEP .1,21 
PRINT AT le,1 3, FLASH Ij "CORRECT 
": LET scor@'"scor-e+le 

2 17 PAUSE lee: CLS 
2 18 PR INT AT 8 ,1 3 ; "QUESTION 
PAUSE lee 

2 ": 

22e CLS 
223 PRINT 

did London 
2 24 PRINT 

6 3.1943 " 

AT 2 ,0; "In what 
Ai rport open ." 
AT 5,ej" I.1 945 

2 25 INPUT LINE as 

year 

2 .1 94 

226 IF as<> "2" THEN 
PRINT AT le, 3 j "WRONG 
WAS 1946 " 

BEEP .1,1: 
THE ANSWER 

2 27 IF a$="2" THEN BEEP . 1 ,1: 

-< PR INT AT le,1 3; "CORRECT": LET sc 
ore=score+le 

r 

228 PAUSE lee: CLS 
23e PRINT AT 8,1 3 ; "QUESTION 3": 
PAUSE 1e0: CLS 
231 PRINT AT 2,ej "In wh,at ye~r 

w~s the first London Marath 
on. " 

232 PRINT AT 5,e;" 1.1982 2.198 
1 3. 198e" 
233 INPUT LINE as 
234 IF ~$<> "2" THEN 
PRINT AT le, 31 "WRONG 
WAS 1981 " 

BEEP .1,1, 
THE ANSWER 

235 IF a$="2" THEN BEEP .1,1: 
PRINT AT le,1 3j"CORRECT": LET sc 
orl~=score+le 

3ee PAUSE lee: CLS 
31e PRINT AT 8,13, "QUESTION 4" 
3 12 PAUSE 10e: CLS 
3 14 PR INT AT 2, e;"In What year 

were the cat s eyes first manufac 
tur-ed. " 
315 PRINT AT 5, ej " 1.193 4 2.193 

6 3 .1935" 
31 6 INPUT LI NE as 
3 17 IF as<> " 3 " THEN BEEP .1,1: 
PRINT AT le, 3 j"WRONG THE ANSWER 
WAS 1935" 
3 18 IF a$="3" THEN BEEP .1,1: 

PRINT AT Ie, 13; "CORRECT": LET sc 
ore=score+le 

320 PAUSE lee: CLS : PRINT AT 8 
.13, "QUESTI ON 

32 1 PRINT AT 
was Halley ' s 
ighted." 

5" : PAUSE lel1l: CLS 
2, e;"In wh.at year 

comet first 50 

3 3 2 PR INT AT 5 ,e, " t.191e 2 .191 
1 3. 1ge9" 
4ee INPUT LINE a$ 
445 IF as<> "I " THEN BEEP .1,1: 
PRINT AT 10,3; "WRONG THE ANSWER 
WAS 191e": PAUSE lee: CLS 
450 I F a$="I" THEN PRINT AT 121 

,1 3; "CORRECT": LET s core=score+l 
0: PAUSE 121e: CLS 
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46111 PRINT AT 8.1 3 ;"QUESTION 7": 
PAUSE 1121121: CLS 
467 PRINT AT 2,11I;"ln What year 

was the opening of the forth bri 
dge. " 

468 PRINT AT 5,0;"1.1964 2.196 
1 3 .1963": INPUT LINE a$ 
469 IF a$(> "3" THEN BEEP .1,1: 
PRINT AT 10, 3 j"WRONG THE ANSWER 
WAS 1963": PAUSE 10121: CLS 
470 IF a$="3" THEN BEEP .1,1: 

PRINT AT 10. 13; "CORRECT": LET sc 
or-R~~corR+ll21: PAUSE 1121121: CLS 
473 PRINT AT B, 13, "QUESTION S"I 
PAUSE lee: CLS 
474 PRINT AT 2,1211 "In what year 

did England win theworld cup." 
475 PRINT AT 5,01 "1.1966 2.196 

7 3.1964"1 INPUT LINE a$ 
481!1 IF .'-<>"1" THEN BEEP .1,11 
PRINT AT 1I!1,31"WRONG THE ANSWER 
WAS 1966"1 PAUSE 10121: CLS 
4Bl IF a$:::"l" THEN BEEP .1,1: 

PRINT AT 1I21,13j"CORRECT": LET sc 
ore=sc:ore+101 PAUSE 1001 CLS 

490 PRINT AT e, 13. "QUESTION 9": 
PAUSE 11210: CLS 
51!10 PRINT AT 2,121; "In wh .. t year 

was oil discovered in the north 
sea by B.P." 

511!1 PRINT AT 5,l!Ij"1.197121 2.196 
9 3.1973"1 INPUT LINE a$ 

511 IF a$<> "I" THEN BEEP .1,1: 
PRINT AT 1I21,3j"WRONG THE ANSWER 
WAS 1970" 
512 IF a$"'''l'' THEN BEEP .1,1: 

PRINT AT 1121,13j"CORRECT": LET sc 
ore-score+ll!1 

513 PAUSE 11210: CLS 
6121121 PRINT AT 1l21,14j"Game over": 
PAUSE 11210: CLS 
71210 PRINT AT 4,6j"V 0 U R S C 

ORE"" ";&corv 
71211 PRINT AT 7,41 BRIGHT 1; INK 
2; FLASH Ij"Press any key to pI 

ay iu;;!ain" 
71212 INPUT LINE a$1 IF a$"""Y" T 

HEN RUN 
703 STOP 
e0121 FOR 0l"'0 TO 3: SAVE "Quizmas 

ter" LINE 1: NEXT a 

BORDER 

1< 

FEATURE 

T E R";AT 6,6; INK 4j BRIGHT Ij 
FLASH 1 j "Press a key to star-t." 
15121 PAUSE 0: GO SUB 8121121121: CLS : 
RESTORE 9121121121 
2121121 FOR i=l TO 8: PRINT AT 8,13 

j"QUESTION ";i: READ q$,cCl),c(2 
',c(3),a: GO SUB 81121121 

21121 PRINT AT 2,0;q$: FOR j=1 TO 
3: PRINT AT 4+j*2,13;j;" ";cCj) 

;: NEXT j 
212 LET a$= INKEY$: IF a$::::"" OR 

a$("I" OR a$ ) "3" THEN GO TO 212 
215 BEEP .1,1: IF VAL a$=a THEN 

PRINT AT 14,9j c Ca)j" is CORREC 
T": LET sc=sc+ll21: GO TO 22121 

216 PRINT AT 14,3j"WRONG, THE A 
NSWER WAS "jc(a) 

22121 GO SUB 81121121: NEXT i 
6121121 PRINT AT 1l21,14j"Game over": 
GO SUB 811210 
700 PRINT AT 4,6;"Y 0 U R S C 

ORE = "jsc: GO SUB 8121121121 
701 PRINT AT 7,4; BRIGHT 1; INK 
2; FLASH Ij"Press any key to pI 

ay again": PAUSE 0: RUN 
812100 RESTORE e12l10: FOR i = 1 TO 19 
: READ a,b: BEEP a/ll21,b: NEXT i: 

RETURN 
812110 DATA 2,7,2,7,1,9,1,12,1,11, 
1,9,2,14,2,14 
812120 DATA 1,14,1,16,1,11,1,12,2, 
9, 2 ,9,1,9,1,12,1,11,1,9,2,7 
81121121 FOR j=1 TO 30121: NEXT j: CLS 

: RETURN 
900121 DATA "In what year did Capt 
ain Scott Reach the s outh pole. 
",1912,1911,191121,1 
901121 DATA "In what year did Lond 
on Airport open." ,1945,1946,1943 
,2 
91212121 DATA "In what year was the 
first London Mar-athon." ,198 
2,1981,198121,2 
91213121 DATA "In What year were the 
cats eyes first manufactured .... 

193 4,1936,1935,3 
912140 DATA "In what year- was Hall 
ey ' s comet first sighted." 
,191121,1911,1909,1 
905121 DATA .. In What year- was the 
opening of the forth bridge. " ,19 
64,1961,1963 , 3 
9060 DATA "In what year di d Engl 
and win theWorld Cup." ,1966,1967 
,1964 , 1 
91217111 DATA "In what y ear wa s oil 
disc ove red in the no rth s e a b y B 

__ ~:::::::::::::::::::::::::l::":A::S::~f>::':P:':":':1:':7:.:':':':6:':':":7:3::"::::::::::~[] 
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100 LET sc::0: DIM c:(3): 
121: PAPER 0: INK 7: CLS 

120 PRINT AT 4,7;"G! U I 



DOUGLAS RICHARDSON 

Time Out 
C h<Jpter 1/:1 ot the Spectrum 

lll<Jnlhll describes two <In<Jloguc 
clock progr<Jnn: the 

first version uses PAUSE ilS the 
'hilirspring' but, as the milnual SilyS, 
there is ,I difference of 1/50 betwe{,n 
consecutive PAUSE numbers 
equ;v<)lent to half ,In hour per da y. 
By ,litNlI1g til(' PAUSE villve you 
(ould I)robably incre<).e the ;lC· 
(\lr,lCy. 

DIGITAL 

This program prints out a digital 
w,ltch ilnd. JS the f{'sull is displ'lyed 
,IS.t numbcr, 'f~t1lOg <lnd synchronis· 
ing are much easier - the PAUSE is 
compounded to give this JCCUfacy. 
The performance o(the w<ltch then is 
dependent more on the st<lbill ty of 
the timing del;IY func tion On the 
computer, r,lther then the ullimi\le 
<lCcuracy of the internal clock. 

The I',\USE at line 110 is the main 
reference, it <11l0W5. J slight gain 
which IS essential If ,1 following 
PAUSE i~ to be correct ive. 

CALIBRATION 

With I'AUSF 49 ,lliine 110 ,1nd RU .. t5 
.1t 135 and 153. (see setting) run the 
wil tch for one hour. Seconds gained 
per hour times 5/6 rounded to the 
neilfest integer gives YOll the PA USE 
to be entered ilt hne 135 III place of 
the REM . You must round down ii 
you in tend to lI!;e a third PAUSE for 
maximum ,)ccuracy. In the author' s 
first check the ~lin was five seconds 
per hour: 

5X516 _ 4. 16667 

PAUSl 4 was then ust'd ~t line 135. 
If you 01)1 for mdximum pr('(;ision 

then with PAUSEs entered il t line~ 
110 and 135, <lnd ,I REM at line 153, 

.. 9 -- 8 
7 

run the clock over ;I much gre.l ter 
length of time. Seconds gained per 
hour )(50 will give you the PAUSE 
value to be enlered. 

looking hack to the au t hor'~ ex­
ample. the third I'AUSE was not 
n('ceSS,]fY a~ the error was o nly IwO 
minute~ per day with one I)I\USE. 
and 4.8 seconds per d<JY with two 
PAUSEs. l'low('ve(' your Spectrum 
m,lY be d lfterent and require th is fi llt' 
tun ing. 

Subject 10 stabili ty. the \.ugN ,le· 

7 REM ***DIGITAL WR I ST WATC H 
10 REM ************* ...... **** 
1~ REM D.Ri~ h .rd.on 

20 REM ........ *************** 
30 GO S UB 2~0 

39 REM .. * .. ********** .. * .. *** 
40 REM 
41 REM 

Set t i me 

4~ IF INKEVS ()". THEN GO TO 4~ 
~o IF INKEVS - " " THEN GO TO ~O 

It may not fit o n your wrist, 
but here's an easy way to 
tu rn your Spectrum into a 
wri stwatch. 

I , , , 
1 

4 

Lur;lCY should be 24/50 seconds per 
24 hours. This would give you an ef­
rOr of olle minu te per 500 d,IYS! 

SETTING 
For 1.';lSl' of setting. the seconds incre· 
ment by (ive, but run normally once 
set . Set the tirne wi th the seconds just 
.lhe;ld of re;lltlme then press G when 
the tune IS correct. Note: line 730 
Gr;lphics is " 1". Data is for effect on­
ly and may be ch.lllged ;II lin(' 400, 

~~ IF I NKEVS -" h " THEN PR I NT AT 10 ,1 7 Ih +l : LET h - h+l: IF h ) 12 THEN LET h - l 
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FEATURE 

: PRINT h., 'I ': GO TO 45 
60 IF INKEV. - 'III' THEN PRINT ... ,m+l: LET "'-110+1: IF ",>59 THEN LET ,"-0 :" PRINT 

110., '0 .: GO TO 4 5 
65 IF INKEV. - " . ' THEN PRINT • • ,.+5: LET .-.+5: IF .>59 THEN LET .-0: PRINT 

. S,·0 ·:GO T045 
70 IF INKEV. _ 'po THEN LET r . .. ·PM·: 
75 IF INKEV. -'A ' THEN LET rS_"AM': 
80 IF INKEV. <> 0g' THEN GO TO 45 
85 FOR n-O TO II: PRINT AT n.O,· 
90 PRINT AT 15,2, 'As " TIME"": PRINT 
99 REM ~ ••••••• ******* ••• ~ •••• 

100 REM Clo~kHorks 

110 PAUSE 49 
120 LET s_s +1 
130 IF .<60 THEN PRINT • • ,.: GO TO 110 
135 REM ANOTHER PAUSE? SEE TEXT 
140 LET .-0: PRINT •• ,"0 " 

PRINT A.,r.; GO TO 4 5 
PRINT A.lr.: GO TO 45 

" : NEXT n 
AT 16,5"90 •• by' 

---------

145 LET M-.+I: IF 110 (60 THEN PRINT tnS,.: GO TO 110 
153 REM FURTHER PAUSE? SEE TEXT 
155 LET 110- 0: PRINT •• ,'0 " 
160 LET h-h+l: IF h(12 THEN PRINT hS,h: GO TO 110 
165 IF h- 12 THEN PRINT h.,h: GO TO 195 
170 IF h-13 THEN LET h-O : PRINT h.," I " : GO TO 110 
195 IF rS-'AM " THEN LET rS_ " PM': PRINT AS 'rS: GO TO 110 
200 IF rS- "PM' THEN LET r."'AM·: PRINT . S,r.: GO TO 110 
244 REM ************ •••••••• *** 
245 REM 8ulld WAl~h 
250 LET h-O: LET 111 _0 : LET . -0 
255 BORDER 0 
260 LET h.- CHRS 22 + CHRS 10 + CHRS 17 
270 LET ",So. CHR. 22+ CHRS 10+ CHR. 20 
280 LET .S_ CHR. 22 + CHRS 10 + CHR. 23 
285 PRINT hS,h , "'.,M , •• ,. 
290 LET rS- 'AM' 

--------

295 LET AS- CHRS 22+ CHRS 14+ CHR. 17: PRINT AS 'r. 
300 PRINT AT O.O,'To •• l PRESS"; PRINT" H ~or hours' : PRINT ' M 

INT ' S s.~ . ': PRINT' Ao rP- AM / PM ": PRINT " To ST ART': PRINT 
,.: PRINT .,. (SlOpH.l~ h " : PRINT' only"G") " 
350 PRINT AT 12.17,'Hr " ' AT 12,20,'Mn', AT 12,23,'Sc' 
400 PR INT AT 14,21,'SAI9' 
500 PRINT AT 7.18 , " ASEIKO· 
5 10 PRINT AT 16,18,'Suarlz" 
520 PLOT 143 .1 28 : DRAW 0 . -97,.72* PI 
530 PLOT 192 ,31: DRAW 0 .97 •. 72* PI 
540 PLOT 143,175: DRAW 0.-51: DRAW 0, - 89, . 6 7* PI : DRAW 0,-35 
550 PLOT 192,0: DRAW 0, 35: DRAW 0 ,89 , .67* PI : DRAW 0,51 
560 FOR y - O TO 35 STEP 5: PLOT 143, y: DRAW 49,0: NEXT y 
570 FOR y _ 124 TO 175 STEP 5: PLOT 143, y: DRAW 49,0: NEXT y 
580 PLOT 203,99: DRAW 0.-15: DRAW -71,0; DRAW 0,15: DRAW 7 1, 0 
590 PLOT 128,105: DRAW 79,0: DRAW 0.-51: DRAW -79 ,0: DRAW 0,51 
700 FOR n_O TO 7 
710 READ A 
720 POKE USR 'l"+n,a: NEXT n 
730 PRINT AT 12,28, ' 1.' 
740 RETURN 
750 DATA 248,8,8,248,0,0,0,0 
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DEREK POPE 

BASIC Break 
O N-ERROR J}rocessing is one of 

the lew useful fea tures omit. 
ted on the Si nclair 

machines but I realised quite recently 
that it would be possible (with the aid 
of a small rnJchine code routine) to 
provide such J function. In the sec­
tion of the Spectrum manual which 
contains details of the system 
variables (Chapter 25) there is a 
WORD entry called ERR SP at ad­
dress 23613 which is described as the 
·'Address of item on machine stack 
to be used as error return", which I 
examined by using the PEEK com­
mJnd in a func tion as shown llelow. 

NO NONSENSE IN BASIC 

It W,IS obvious thJt the word at 236 13 
pointed ,1t an entry in the machine 
stJck and this was pr inted giving the 
value 4867 which is within the 
Sinclair ROM. I wrote J smJl 1 
machine code routine (not included 
here) which simply jumped to 4867 
,lfter plJcing a required value into the 
~ystem variable ERR NR and found 
thJt I got the ;lppropriate error report 
as shown in the Sinclair manual in 
appedlx B. It seemed reasonable to 
,ISSUlne Ih"I, if the stack entry 
pointed to by ERR SI' W,IS Jitered to 
address a machine code routine 
other than 4867, then any subse· 
quent error would CJuse the alter· 
n,l t ive routine to e~ecu t e. 

I developed the machinf' code 
rou tine shown quite (luickly and it 
worked for all errors except 12 (C in 
the Sinclair mJnualj "Nonsense in 
BASIC" which, despite considerable 
further effort, I could not trilP 
without putting the machine into a 
recursive 1001). The machine code 
routine consists of two pJrts, the firsl 
labelled START is run from BASIC 
with In JPpropria te USR nnnn CJII 
Jnd Ihis pl,ICes the address of the se· 
(ond parI, TRAP, into the mJchine 
~I,j(k entry I)ointed to by ERR SP. The 
TRAP routine i, thcn entered on ,IllY 
·'error" completion (from 0 up­
wardsI-

NAMES AND ADDRESSES 

Although comprehenSive comments 
have been included with the 
ma<;hlOe code, ,1 little additional ex · 
planation is probably worthwhile, 
part icularly since Ihe rou tines were 
wril1en to be run wherever they arc 
placed in memOry. First, Ihe JddreSS 
of TRAP placed onto the machine 

stack llluSt be the correct 'absolute ad· 
dress' regardless of w here the routlOe 
is st ored. Th is is ca lculated 
dynamically by the first two instruc · 
tions, relying on the fact Ihat the Be 
register pair contains the Jddress of 
START on entry from the USR nnn n 
function. This iJ bsolute address is 
plJced inlO the mach ine stack entry 
pointed to by [ RR SP by the next five 
instruc t ion~. Secondly, the TRAP 
routine must be able to replace its 
own ent ry ,1(ld ress onto the mac hine 
stJck ii it is to handle successive cr· 
rors and although this is done by the 
two in,tructions starting at PUSH , the 
vJlue used for TRAP in the lD DE, 
TRAP instruction must be modified in 
order to allow il to funct ion correct ly 
when loaded at differing memory ad· 
dresses, The last five instructions in 
the START rou tine before RET place 
the correc ted value in to the instruc­
tion labelled PUSH to overcome this 
p roblem. 

It must be stressed IhJt instruc_ 
tion modifica tion of this type is very 
b.ul l)rOgram ming practice and 
shoul( only be used where there is 
no Jlternal ive. Thl' modified inl ruc· 
tions should be adequately explJlne(1 
as ,hould those which CJrrv oul the 
modification. In this instJnct.' I could 
~ee no way of avoidi ng dynJm ic in. 
struction modification but if anyone 
(<In ofier an al ternative approach I 
should ue mo~t interested to he.u 
from them. 

BASICAllY SPEAKINC 

When the trJIl routll1e is entered (on 
any BASIC completion) It first checks 
the given error code and pJsses con· 
trol to Ihe normal error h,lIldling 
code at 4867 if the error is eit her 0 
(OK). 9 (STOP), or 12 (Nonsense in 
BASIC): this gives the BASIC pro· 
grammer the option to Jllow his pro· 
grJIll to end normally when required 
by executi ng STOP or issuing J 
GOTO for a line IMst the end of the 
program. Wi thout th i~ way out the 
only w<ly to terminate a program 
w ith TRAP incoq)orated would be to 
pull out the power lead, a poinl 
which wil l not be missed by anyone 
who wishes to "protect" th(' code of 
,I BASIC program As indicated at the 
begmning of the article error 12 
~eerns impossibte to recover from 
ilnd is there fore also given bilCk to 
the Spectrum routine to handle. 

An easy way of disabling the 
Break key from with in a 
BASIC program. 

ROUTINC DECISIONS 

For any error ot her than 0,9 and 12 
the TRAP stJck entry is restored and 
then the number of the BASIC line 
chosen 10 begin ON·E RROR process· 
ing is plJced into the system variable 
NWppC. I chose li ne 9900, statement 
1 but this could easity be ch'lIlged as 
required by follow ing the comments 
against the EQUates for GTOll, 
GTO Hl and GTOST. In o rder than 
the users' error handling routine 
(beginning at line 9900) can make 
routmg decisions based on the line 
where the error occurred, the next 
few instructions 5.1 \'e the line, stJle· 
ment Jnd error num bers. These 
detai ls could be placed into any 
spa re memory locations (four bytes 
arc required) but, since I do not have 
J printer, I uften use the printer buf· 
fer as worbpJce and the routine 
Slores the crash details there. The er· 
ror line number is placed into the 
word at 23296, the statement 
number within that line is put into 
the byte at 23298 and the actual error 
number (increased by !) is stored in 
the byte ,l t 23299. It should be noted 
that the error is stored as a binary 
number, nol in the equivalent 
characte r form given ·in the norillal 
error reports expected from the 
BASIC: thus 21 would be shown 
following an ,l tt t'mpted "BREAK" if 
the contents of 23299 was PEEKed. 

Finally in the TRAP routinl', the 
ERR NR is reset to 255 (its normal 
vJlue) and a jump is made to the nor· 
mal processing loop used when ex· 
ecuting a BASIC progrJm . The ad· 
dress (7030) of MAINl was found bV 
" small rou tille (not included here) 
which printed the contents of Ihe first 
few mJchine stack entries, which 
.llwJys shows 7030 Immediately 
below the word wit h 4867. Although 
the rou ti ne could be llsed from a 
direct command it wou ld serve li ttle 
(lurpose since the trap address would 
be rest by the Spectr um routine 
when the command execution com· 
pleted. The TRAP only needs to be 
~et up once in J BASIC progrJm and 
will continue to P.J SS errors 10 line 
9<XlO un til an error 0.9 or 12 is en· 
countered. 

USES 

Any BASIC programmer who has 
eVl'r wished (0 an ON·ERROR func-
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lion will have few problem~ finding 
uses for Ihis routine but. ,l~ <l )t,uter , 
It is fun to r)roduce J smJII pro)o;r,lnl 
which keeps going regardless of at · 
[('mpts to "B REAK" il and only 
finishes when it has done its job: 

10 
20 

JO 
40 
50 
60 

RANDOMISE USR nnnn 
PRINT "STOP ME IF 
YOU CAN." 
FOR a - I TO 10000 
PRINT AT 1.0;a 
NEXT a 
STOP 

211400 START 
09 
CDS/HOSC 

" 73 
23 
72 
212700 
09 
73 
23 
72 
C9 

LD 
ADD 
LD 
EX 
LD 
INC 
LD 
LD 
ADD 
LD 
INC 
LD 
RET 

9900 

9910 
9920 
9930 

PRINT AT 4,O;"NO, I 
WON'T." 
PAUSE 100 
CLS 
GOTD 40 

" ::> 7'7 c. 
~ U I ILU{ 

: 
without problems. Z. 0 0 

The funclion for dl spl~Ylng 
WORD length natJ from any 
memory IOCJtion which was men· 
tioned at the beginning of the arlicle 
is: 

Of course the v.llue used for ··nnnn" 
will depend on where you decide 10 
pl ilce the TRAP routine. ( have not in· 
cluded a loader with the rouline 
detJ iis because so many good ex· 
amples h;lVe been p rin ted in Ihe past 
thilt mosl people must b{' <lbil· to 
enter J milchine code progr"m 

10 DEF FN alx) - PEEK x+2S6"PEEK 
(x+l) 

whereupon PRINT I'N iI(23613) gIVE'S 
.1 value ju~t Jx>low RAMTOP. ,md 
t'nter i n~ PRINT FN a(FN J(21613) 
~hou ld rt'turn 4867. 

IIL,OFFSET ;get offset 10 trap from emry poim 
/-Il.BC ;,ldd cnlry address from BC reg pair 
Of,(ERRSP) ;gel addr of stacked error return 
OU·IL ;Hl now points al slacked error rln 
MU,E ;changed stacked value to poinr al TRAP 
I·IL ;one b Yle al a l ime . 
(HU.D ;any ('rror will now CXl'cull' TRAP 
IlL, TRAI'A ;8el offset to our trap (CSlOrc mslruclion 
IIL./lC ;add eF1/ry address as above 
(HLH ;and slore this in10 Ihe I'US/-! beloll" 
HL ;one bytt' at a time. 
(110,0 ; to ensure code C,ln he Iwded itllywill'r{' 

;go back to BASIC, setup is finisilf'(1 
TRAP ROUTINE [NlER ED ON ANY ERROR 

210313 TRAP LV HLBTRAP :prepare 10 use SPECTRUM errol 1111 

3A3ASC LD A,(ERRNR) ;gel the e(for code 
3C INC A ;add one to gel correct value 
2808 

" 
Z./UM P ; i( Ihe BASIC opted 10 l"inish, do ~o 

FE09 CI' 9 ;error 9 is STOP, if Ihe BASIC oplf'cI 
2804 /R Z,/UMI' ;for this then do so 
"OC cr 12 ;e/(ol 12(0 is NONSENSE IN BASIC. Ii 
2001 /R NZYUSH ;11'1" !rap that we are recalled for ever 
EO lUMP /P (Hi) :finish via BASIC t'rror rouline on 0,9, 11 
I If ESC I'US! I LD DE, TRAP :this inSlruC lion is ·modified' a~ WI up 
05 PUSII Of ;restore our TRAP erl!ry poml (or fu/{/r{'~ 
21~25C LD IIL,NWrl'C :force ,1 'COTO 9900' wh('n we rdum 1(J 

BASIC 
36AC LV (HU,GTOLL ;Iow byle of /ille number 9900 
2J INC ilL ;~lep 10 NEWPPC + I 
3626 LD (I·lll,CTOHl ;high byte of lille number 9900 
23 INC ilL ;,tep /0 NSPPC 
3601 W (Hl),CTOST ;Slil temenl I oi lille 9900 
23 INC /-It ;step Hi 10 I'I'C. th{' /iIW \\'1' Irap/.H'(/ lrom 
II00SB LD OC,PRTB/: ;j.loin t DEs/ination m the vacanl buif{ '1 
010300 LD BC,] ;,d a byte count of 3. and save Irapper! 
EDBO LOIR :/ine ilnd Sla/{.'lllenl ill print lJufipr 
3A3A5C W A(ERRNR! ;pick up the error code 
3C INC A ;,tep it to )live correCled valu{' 
12 LV (DE ),A ;anc/ save the trap code in Ihe p .bw/('r 
3EFF LD A.2SS :1('S('t /rolP code /0 0 (minus I) 
323ASC LD (ERRNR),A :JIl{1 fl'plac(' in error cmit' vilri,th/e 
C3761B /I' MAlNL ;relurn to BASIC il1lerprel('r 

EQUATES 
0014 OFFSET EOU TRAP. START ;used to crea/(' 111(' ,l ctual TRAP add,,'~, 
0027 TRAI'A EQU I'USH + - 5T ART ;gives offse l 10 TRAP "ddr in in~t. PU:,II 
1303 8TRAI' f OU 4867 ;111(' normal trap used by BASIC 
5(42 · NWPPC fOU 23618 ;1111' ) y.>lem vaFlable for COlO 1111(' 
50A ERRNR fOU 23610 ;s)'5tem l'aFlabie containin8 reporl co(II·· 1 
5BOO PRT8F EOU 23196 ;Slarl of printer buifer, (rl>f'i) J)() I" . 
0026 GroHL fQU 38 ;1 II byle of lille no 9900.INT(9'){){)/ 2.~6J 
OOAC GTOlL £QU 172 ;LO byte of lim.> no 9900.9900·156 ' 38 
0001 GTOST EQU I ;s!alemeIlIIlO willim Iill(' 99()() 
1!l76 MAINL fQU 70"10 :BASIC mlerpreler 10 conlinur flJIlIlHl': 
SC3D ERRSP EQU 23613 ;/Jointer /0 Slacked !,(for retum Jddn", 

END ,prowam lellWh 1, 004!lh - 75 r/(·nmal 
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PAU L BATE S 

Game for a 
graph 

Impress your teachers with a 
simple display of any sort of 
data. 

T his progr.1m will plot graphs 
from given Information In one 
o f sevcr.11 styles and can be 

reu~'(1 without reentering the d.lta in 
each of Ihc 1)lol1ing mOOes. 11 is 
MCllu driven and simplici ty itself to 
use. It can be used to d isplay resul ls 
irom ;Iny type of d;II ,1 gal hering cx· 
cense. 

The program Ilself OCCUPICS 
,)001.11 SK .llld is ellllH.'ly in BASIC. 
The ,"lenu h.15 ~IX opl1on5: 

1) [ nter ddt a 
2) Choose dOl charactcr 
3) Choo~t' plot type 
4) Dr"w ghlph 
5) ~esr(";Slon analysis 
6) QUit progrilnl 

O PTIONS 
OPTION I On sele<: l lng t hl~ Ol)tlon 
you will first be il5ke<1 to ('nter the 
number of data pairs. Thc d,lIa p,lir~ 
.lfe Ihen entered wilh the scwen 
(ilsplay Ihe dat,l pan 10 bc entcfed 
next. After d,lI il enlry you will be ,\,k­
ed to giH" 

1) A graph IIlle 
2) An X a.IS 1II Ic 
J) A Y il X I ~ hlle 

(M ,lximum 
10 

char,lCler~) 

You will then be ,lsked lor a data to 
del ine thl' ,lXI'S (I his <..ould h,we been 
done automilt ically uSing il bubble 
wrl ot d,ltil, but I prefer 10 define my 
own value~ to give a ne,l! re~ul t ). 
Ent('f X mill, X m,IX, Y min. Y max. ilS 
prompted. The >eret'n will tlwn he 
cleared Mid you \0\ III he 
ilsked to define the X ilnd Y hc mM~ 
Intervab. 
For {'xaml)le: 
X data rilnges trom 
1 tn 7.6 
Y dat.l r,lflges from o tn 0.5 

Xnllll - 0 
X til mark-2 
Ymin _ O 
YII( mal~-O.l 

Xm.Jx 8 

Ym,l1I: O.'i 

\iC\\,lfe 01 ~el1l1lg too small a \'.llue 
for tiC mark IIl terval. el; 0.5 ior X ,lxis 

52 

- t~llS would le.we the X ilXIS looklllg 
ra l her crowded . After dil til enl rYJO" 
will be offercd .J print Oul of Ihe ata 
I)alf~ entered . 

W,lnt a COI)Y ilfter \' hich you will 
retu rn to the Menu . 
OPTION 5 Produces il t,l blc givlllg 
Imeilr legresslon (.'quallon. This gives 
the equat ion of a straight l ine wh ich 
best ii ls Ihc dala I>omls enlered. (ThiS 
works over all the datil points 
entered). The regression coefficient r 
IIldicil les the gOOOnl'SS of fil. 

O PTI ON 2 G ives I he c hoice 
of. · or + 10 IlOrtray the d ,lta pOints on 
the gra ph (see prlnl out). 
OPTION 3 Gives you the chOice of iI 
IlOlnt only plo t 01 h,wlIlg Ihe IlOlIlh 
jOlllcd by sIfilight lines (sec pnnl 
oul). 
O PTION 4 D ra\\s Ihc gr,mh il l1d can 
be uSl,d a~ many times as neccS~My 
il i te f enlerlllg dil til leg 10 chilnge 01)' 
l ions 2 0 1 .I). 

1 - 0 dil l il does nOI fo llow .1 lineilf 
rel,l l ionship 
r _ l "en€'Ct ly Il ls eqUilllOn dell 'rmln· 
&1 

(NOTE If options 2 and) Me nOI ScI 
thc defilUIt \,llues gl\C iI pomt only 
pnnt out, USing ,I full ~ t op to denot t:' 
dOlt,) 1)OSlllon). 

r valu('~ ilOOI I' 0.7 Cil n be Silld to he.1 
1;0 0 <1 muicatlon of hneM beh,Jviour. 
OPTION (, Escapcs from l)fogr.lm 
giVing iI STOP f(.'porl. You will now be .lske<1 if you 

10·1<10 
1000·1600 
1000·2140 
)000·3080 
4000.4040 
<I()40-4J20 
4330-<1<110 
<1<120 .. 1520 
4700-4760 
<1800-48.10 
5()()().5Joo 

A 
Il , 
D 
L 
I 
C 
11 
o 
I' 
V 
7 
AI 
Il, 
Cl 
DS 
II 

);(1 J 
YII! 

HO W IT RUNS 
Sell u/1 Menu 
(me'! c/,itd OptlOIl 
(lid/,l(tN option 
I'/ot ofllll>n 
Drd\\') ,I"(C, 
II/ot, tl( IU,U/.' ,lIld llumlX'r' ,1\,'_ 
Plols Y <1\IS IlIle H'III(,lll) 
I'loh rXIlll/< 
i<out>n(' In iom po>nh hI 'Ir,lll;ht lin(', A_s.._ I; (OP} 11,1llte(/ 
L>neiJI 1('WC"IOrl 

VA RI ABLES USED 
Mcnu option 
NumiJer o( ddt,1 pow" 
X nlln 
X nJ,l\ 
y min 
V n1,1X 
Om character 1<llm' 
Plot choicc 
V I ,litle, (or ploumg 
X I iI/ue) (or plottmg 
X IIC n1Jrk Inll'rval 
y IIC mark ill/e(\'al 
Cr'lI'li til/(' 
X .1 \ 15 wll' 
V ,1 \ 15 I.lhd 
(opy of d,lli;I' 
(op}, oi W,lpli' 

\ 1.IIIlI' } 
! I.l/UP 0,1/,1 IMI/ 
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1 0 eORDEj:l :3 
L' 

,~; ... _ •. "' ....... ' ••• '"-........ ,. 
1 .1 ,"~" 

, 2 ; " :1. -ENTER ("''1T~ ' 
, 2 ; "2-CHO("lSE DOT 

FIT 9 ,2 , "-:<- C H DOSE PLOT 

FIT 11 .2, "4-CRFI\J GRRPH 

8 20 PR~NT FIT :13 ,2, " S - REGRE"SS~ON 
FINAL YS I S" 

920 PR INT Fi r .15,2, " 6-QUIT PROGR 
FlH " 

i0 0 PRINT FIT :16,:1.. "EhlTER OPT IO ~I 
- 0 RETURN S TO MENU " 

l.1.0 INPUT ZS 
120 IF Z$) "6" THEN G O TO l.:J.0 
.125 :IF Z$ ="S" THEN STOP 
:139 LET R " VRL Z$ 
1 ... " CL S 
159 IF R ~0 T HEN GO TO :1. 0 
:160 GO TO A • .1000 

.1000 BORDER 2 : PAPER 1 .. rNK 7 : C 
L 5 
1010 DIN B (50 ) OI I1 X ( 50) : O IM Y 
(50 ) DIM A$ ( 101 .. OIM e $(10 1 OI 

H C $ (.10) .. 0 I'M D S C .1 ) ..... ",,,,,,, ... ;00 
~~ PRINT FIT :1 , 5 ; ,. • 

Tr!s LET G=9 ; LET H = O 
1030 PRINT AT 3,2; " NO.OF DATA PR 
IRS .... 
10~0 BEEP .~,20 .. INPUT B 
104~ IF 8=0 THEN GO TO .1500 
1050 PRINT AT 3,22;6 
10e0 ~OR I_:1 TO B 
107 0 PRINT RT 5,5 ;")( "; ~ ; " "''' 
1060 INPUT X ( I ~ 
1090 PRINT AT g,9 ;XC I ) 
1:100 BEEP .1,20 
1.110 PRINT AT :10 ,5;"Y"; I ;":" 
11~0 INPUT Yf I ) 
1139 PRINT A T 10 ,9;YII) 
11 ... 0 eEEP .1 , 20 
:1150 PRINT A T 5,9; ,. 
RT 10 ,9;" 
1160 NE XT I 

PRINT 

~?:70 PRINT FIT 1.2 , 1 ;·'GRRPH T ITLE 

1160 INPUT R. 
.1190 PR:INT RT 12 , 1"';1'1' 
12~0 PR:INT RT 1"' , 1 ; "X - RX:IS LABEL 

12.10 INPUT e. 
122 0 PRINT RT 1"',15; flS 
123-0 ,:;IRINT RT 16 , 1 ; "Y - RXIS LRBEL 

1240 INPUT C . 
123 0 PRINT RT 16 , 1.5; CS 
la~0 PRINT RT 1 6,1; "X-HIN "''' 
1 27 0 INPUT C 
1260 PRINT RT :16 ,7;C 
:1~ "IiI 0 PRINT RT :1B , :12;"X -MRX.," 
:1:309 INPUT 0 
.13-120 PRINT RT .18,:1B-;D 
1:320 PRINT RT 20,1; "Y - HIN "''' 
1:3:30 :INPUT • 13 ... 0 PRINT RT 20,7;E 
.1 35 0 PRINT RT 2 £1 ,12; "Y -MAX =" 
1360 INPUT F 
1:37 0 ,:;IRXNT RT 2e, 1 8;F 
1 3B-0 PFlUSE , .. 
1:3 .. 0 CL5 
1 ... 00 PRINT RT 3,2; ··X-Tl."C MARK IN 
TERUAL . .. 
1 ... 10 ' INPUT Y 
1"'29 PRINT RT 3 215;Y 
143£1 PRINT RT :10, 2; ··Y-TIC MARK Z 
NTERUAL . .. 
1 ...... 0 INPUT Z 
1 ... 3£1 PRINT RT 1e , 25 ; Z 
14.~0 PAUSE , .. 

P",oonal Soltwd, e Au\umn '85 

FEATURE 

= :1; F 

rHEN GO TO :1£1 

;:~:~'!Er 6; "TITLE , R$ 
1: TAe 10 ; ··X ··, ·· 

LPR .INT T RI!! g ; "-- -"," 

FOR .I=1 TO B 
L PR.lNT T RE' ~,X j .I );' · 

i l." l 
NE XT .I 
GO T O 10 
seRDER 4 . P RPER 6 .. l."NK 2 .. C 

R~N CHR RA CTER L ETTER I5 G 
,:;IRXNT A T 1 ,5 ; " .. iii I!I . 
. LET (i. : ,.. 
PRINT A T "' , 2 ; " OPTION :1 .. 
PRINT AT a,2; '·OPT.ION 2: ... 
PRINT AT .12 , a ;"OPTION :3 ; + " 
PRINT RT 1"',1; INUERSE 1 ; ~ 
1i.·· ENTER Y OUR CHOIC~ fl. , 2, 

20 ... 0 
210111 
-':l.UJ 
I S " 
212£1 
2.3;.",'" 
2 140 
3000 
L 5 

INPUT Ii 
IF G_l THEN L~ g .... & 
Z, G ziij! THEN L ET 92~2 
IF 9=3 THEN L ET g ", ... ;;;. 
p~ :tNT +"I T ::"8 , IO:! ; ·'''.QUR 0/"+".3 :tee 

PRINT AT :la, 1 6;c.HR$ Go 
PRLI5.f .1 ~l<'\ 
GO TO .10 
BORDER S .. PAPER 7 . INK 2 : C 

:301..£1 PR:INT A T 1,5; " M 
.' : LET ,.., ='" -ee-
3ea0 FORINT A T 5,2;"OPT ION 1 .. PO I 
NTS ONLY" 
:303£1 PR:INT RT 10 , 2 ; " OPT:IOlol 2 . PO 
INT5 .JOINED S Y" 
:3,.. ... '" PR.INT RT 11 ,12; "'STRR.IGHT LI 
NES" 
:3050 
LASH 
:3£160 
3£170 s. 
:3ee" 
4£1£1£1 
4.2002 
4.1210 5 
L5 

PR:INT A T :1.5,4 ; IN'.IERSE 1 ; F 
1;" ENTER YOUR CHO ICE 
INPUT H 
IF H < 1 OR H >2 THEN GO TO 3 0 

GO T O 10 
IF G .. 0 T H EN L ET 
IF H:0 THEN LET 
BORDER 5.. PAPER 

9"''''6 
Hd 
7 INK 0 : 

4.£110 LET I ", ... 6 .. 
40iii0 PLOT I , .J : 
"''':3£1 PLOT I ,.,): 
4.040 LET K.,1 7 

LET .J=32 
ORRU Io) , :l &!e 
01'11=11.1 200 , 0 

420 5 £1 PLOT I ,"): ORAW -3,0 
4.060 LET L e (F-E)/Z 
"'070 FOR A = l T O L 
4£180 LET .J",.J+INT f12e .... L ) 
409£1 PLOT .I , .,) : DRAW - :3,01 
... 1200 NEXT A 

C 

... .110 IF F>0 T HEN LET L =(F-E) / Z .. 
IF F <e THEN LET L =ff(e--F) .~Z )-t - :1 ~ 
... 11.5 LET Q:£! 
... 120 FOR I : 1 T~ L+1 
"'1:30 PRINT AT K,a;Q 
"':140 LET ~ '" (Q+Z) 
41521 LET K _f K _( 1.7/(L+1))I 
416£1 NEXT I 
4.1 70 LET I ", ... a .. LET .J"'~ 
... 18£1 LET L2:(O - CI /Y 
"'190 PLOT I,.J ; DRAW £1 ,-3 
... 2021 ~OR A_1 TO La 
... a:1e L~ I c I+:INT f 2 0e / L2) 
42201 PLOT I , .) : CRAW 0 ,-3 
4.2321 NE XT A 
4.24.0 IF 0>0 THEN LET L 2:(O-C}/Y .. 

I F 0<0 THEN LET L2 .. { to -C ) ,.V) .. - :1 



FEATURE 

4~50 L~T K~a5: LET U a C 
4~00 ~OR R.~ TO L~+~ 
4~70 PRINT AT 19 , K2 ; u 
402'00 LET U: ItJ+Y) 
42~0 L~ K2= ~NT K2+ ( ~0 / fL2t1J 
4'300 N~XT FI 
4310 PRINT AT 2~,e;a S 
432121 PR INT AT 0,B;RS 
433121 REH Y AXrS TrTLE 
4-340 L ET H elS 
4350 ~OR r z l TO 10 
4~e0 PRINT AT '"f , 0 ;C $( .n 
4370 LET M.M+1 
4'360 Nr! X T I 
4'3-''' LeT ,·,.,0. LET N " ''''' C 
4400 LeT "'2 : 0 LET N2 .. M 2 .. E 
44~0 REM F'LUT "'ClJ.NT~ 
4430 LET P0 "c;J..;! LET 00, t.. <' 
4440 ~OR A" ~ ro B 
44 5 0 Lr::T 0 .. , ,x ,A) -!>I I· ' .:> - NI) 
4"'60 Lr::T O:. INT t \O .. ~!:, .. 6 1 
4470 Lr!T P ",\Y, F1) - N21 ( 1"-1'12/' .15 
44 8121 LET P = lNT ~ fP-1?1 1 - 1) 
4"' 'il0 PRINT FIT P . O ;CHR$ ~ 
4 500 r~ H_"" THEN ~O TO 4 ?~0 
4S2..:1 UU I \J 4<:1"' .... 
4 700 LE' ZS .. l 
4710 Lr::T P1o:INT 
, . LI!T 01",IO*t;l1 
4 720 PLOT 0 0 . P0 

11 (P.·2 .1) - 11 * - 175 

4730 DRAW (01 -00 ). \ "'1 - P0J 
4740 Lr::T P0 "~1 LET 00 .0~ 
4750 LET Z5 =Z 5 .. 1 [.... z~ .. e T HEN G 
o TO 4800 
4760 GO TO 4S10 
4e00 OII1 E $ I1.1 
"".e: $ 
481121 .I,. e . .... w · THEN GtJ ro 10 
41520 I,. es", "Y" THEN COPY 
4838 GO TO 113 
5000 eORDeR 6 . PRPER 4 1 ''' '': " c 
L' .......... "'''' ... ... i&ii .. PR.INT FIT 1 ,6, '!IIiQQ# .. . 

51320 PRINT FIT 4- , a ;" reST N~ME.IS 
, ";~s 
50'30 Lr::T 0'3 ",0 . LET E '3",C LET F'3", 
0 : L!!:T 0.3 ., 0 : LET H3 = 0 
5040 ~O~ 1 - 1 TO B 
51370 L~T O~ :O:3 + X( I ' 
50e0 LET r:;3 .. E:3-tYII) 
5090 LI!T P"3 .. F::J -t lXI IliII)'. I,[IJ 
5l.e0 LI!T G3 = G3+IY' I IJ;tY fL)J 
51:10 LET H'3 . H 3+IXfIJ "f y ,.r .. , 
5l.20 NeXT .I 
5130 LI!T L3:H3- (f03.e:3 J ,..8) 
514" LET H3 ~F3-((03~D3)/B) 
G150 Lr::T N'3 _ L'3 / M'3 
5160 LI!T 03 _D3/B 
~:170 LI!T ~3.E3 "'B 
5180 LET Q:) ",SQR 1113* ((;3- ( (E3 *E3) 
,..t!I) ) ) 
3190 LI!T R3 EL3,'Q3 
521313 LI!T S3=P3-!N'3~03' 
5210 ~RINT AT 6 , 2 ; " T H E SLOPE .IS 
,"; N'3 
52a0 P~.INT AT 8,'.;!, · THE rNTE~CEPT 

.IS ."; 53 
5230 PRINT AT :10,2 , " H E N CE THE EE.'I 
UI=IT.ION .IS ) .. 
32 .... 0 PRINT RT 12 ,5, .. ·.,.,. .. , N 3;·· iII x 

.. "; S3 
'15250 PR.tNT AT '14,1; " THE COR RELAT 
rON COI!FP"'.IC rENT IS ' ii.' '~' ~R~O!. ••••• 
iI~0 ~R.INT AT 1 6 , 2;" • 

5270 DrM JS(l) : .INPUT ~s 
5280 .I,. ...IS"'''',' '' TH EN COPY 
sa-.0 rf" ~s () "y" THEN GO , Q 10 
5'300 GO TO 10 

FEATURE 

~\.., 

• •• 
O. 

• • 
2. 
,. 

•• 

,. 
,. '0 



PAUL MATTHEWS U11IITY 

All Change No it' s not time to swop your 
Spectrum for something else. 
Merely a change of 
characters. 

T here ,He m,Uly occasions when 
,In alternative ~et o f character~ 
is a very useful OI>IIOn - pro­

fessional t il ies and Cothic slyle If't ­
lennI! for home I>rOl!rammed adven­
l ure I!ames to name bUI two' 

This program Wilt allow you to 
redefine the entire character set and 
User Delllled Craphics and 10 look 
at any RAM or ROM character at 
eight times the normal s,£e A Sim­
ple machln., code routine IS used 
from w,thm the Inogram to copy the 
ROM char<lcter set into RAM 
Not,ce that the program takes mto 
account the memory sil.e and makes 
ap,Jropr;,l te RAM Tor changes with 
the CLEAR command 

TAKING CARE 

I'aul has made u se of REM 
\tatements to explain the varlOU) 
~C\lons o f the program. you may 
leave these out of cour~. especially 
If worklflg With 16K. bUI they are 
valuable when trYUlI! to debug any 
typml! eflors 

!ilken gr(!ilt CMe to milke ,t as ,d,ot 
proof as I>os<fbll.' Should you ac­
cidl'nlally (or o therWise) break the 
progrilill . ft is (Iuit e safe 10 RUN ,I 10 
reSl an and you will not lo<e your 
redefilled characters Whf'n you <lre 
uS"'g Ihe program be careful not to 
press '1' from the 1113111 Illenu III t'r · 
ror . as Ihis will ""p·e out all your 
speCial characters 

COll iSION HElP 

One very useful feature 15 thilt when 
USing t '1('51.' rede f ined charilcter~ . 
SCHFENS Wit I recognise th(>nI If you 
use some (IS UDCs then. "Illlkl' the 

ThiS IS a good example o f 
carpful program "l'";: (although '10 
doubt ~omeonl.' w,l t find a way to 
crash II If they uy) and Paul ''''~ C"'l be used to detect coll'~'ons etc nOllnill ch<lr<lCIcr sy~~"~m~. ~S~C:R~'~f~N~'~~~~~~~~~~~~~~~~ 
r--------------------, 

VA RIABLES USED 

'.q Sfill l of RAM charaeler sef 

" 
INKt YS ched 

q' Tille~ 

" INPI}r check 
~.y.L V}ro in enlilrl;lIll; Ch.ll,lelen , Value of IIlPtJl. erc 
w.< DJI.1 iOf dfilwinWlIlptJllnl; chJr,Klef~ 
f.h.g I OR·ND. T v,l,iilble. 

1 REM Cha .. act ... Chan9.' 
a 1983 Paul Matthew •• 

10 LET q- PEEK 2367:5+2:56* PEEK 
23676: LET q _ q_801 

20 POKE 23609,20 
40 CLEAR q 
:50 LET q- PEEK 23730+2:56* PEEK 

23731: LET q-q+31 
60 00 SUB 9000: GO SUB 9200 
70 00 SUB 140: IF PEEK 23681 

(> 1 THEN LET 1.--1·: GO TO :520 
80 GO TO 400 
90 STOP 

100 POKE 23606,0: POKE 23607,60 

110 RETURN 
140 LET .. -q/2:56: POKE 23606,1 .. -
INT .. 1*2:56: POKE 23607 , INT , - 1 

'"0 RETURN 
390 REM •••• MENU •••• 
.00 BORDER " PAPER " INK 2 ' C 

LS , GO SUB 100 
<10 PRINT BRIGHT " INVERSE " INK " TAB 7 ,-CHARACTER CHANGE· 

; TAB 31;· .; TAB :5,.g 1983 Paul 
Matthews·, TAB 311' 
420 PRINT TAB 141 INK II·MENU 

• 
430 PRINT 

ACTER SET· 
TAB 101 INK 31 ·CHAR 

440 PRINT '·1 Rese t whol. cha .. a 
ct ..... t. ···2 View a ROM cha .. act 
e .. _···3 View. RAM cha"acte ... • 
4~0 PRINT ·4 Change a character 

.•• • :5 R ••• t ju.t o"e ch a ract.r ." 
460 PRINT' INK 31 TAB :5,'USER 

DEFINABLE GRAPHICS· 
470 PRINT "6 View a UDG.·'·7 C 

han'!!. a UDG.· 



UTILITY 

4S0 PRINT INK 3,··S A Compl.t. 
vl.w.···9 LOAD/SAVE Rout!n ••. • 
490 INK 0: PRINT _01 BRIGHT 11 

INK 71 PAPER 41 TAB ~'·Input you 
I'" choicll' now •.• ·, TAB 31,· • 
~OO LET is- INKEVS 

$ 49 OR IS > CHRS ~7 THEN GO TO 
"00 
~20 BEEP .1, CODE lS-64 
~30 IF IS-·l· THEN LET a- USR 

Iq-30): POKE 23691,1: GO TO 400 
~40 IF is. ·2· OR is )·~" THEN G 

o SUB 100: GO TO ~60 
~~O GO SUB 140 
~60 CL S : LET qS-I·CHARACTER SE 

T· AND IS<"6")+("USER DEFINABLE 
GRAPHICS· AND (IS-·6· OR 15. ·7") 
)+t·A COMPLETE VIEW· AND is·"S·) 
+("LOAD/SAVE ROUTINES · AND 1$-" 9 . ) 
~70 PRINT INK 3, AT 0.1~-( LEN 
q./2) I q." 
~80 GO SUB It VAL IS)*200+600) 
600 PRINT _0 ; INK 1;·PI"' ~ss ENTE 

R fol'" M.nu, e l s e samll'. " 
620 IF INKEVS _ •• THEN GO TO 

620 
630 IF INKEVS _ CHR$ 13 THEN 

BEEP .1,12: GO TO 400 
6~0 GO TO ~20 
690 -STOP 
700 REM ___ DRAW A BO XMMM 

710 'pLOT 128,128 
720 INK 1: DRAW 64,0: DRAW 0, -6 

4: DRAW -64,0: DRAW 0,64 
740 INK 0: RETURN 
BOO REM MMMENLARGE CHARACTORMMM 
BIO LET :z:_w: LET y- 128 
B20 INK " PRINT TA' 16) 
B30 LET .- lNT (:z:/y ) : PRINT CH 

R. 1641 : IF . - 1 THEN PRINT CHR 
S B,·.·,: LET :z:-:z:-y 
S~O LET y - y/2: IF y.( 1 THEN INK 
0: BRIGHT 0: RETURN 
S60 GO TO 830 

1000 REM _MLOOK AT CHARACTERSMM 
1010 INPUT · View Which ROM Chal"'a 
ctel"'? ·,as: LET a - CODE as: IF • 
( 32 OR a>127 OR LEN.s (> 1 THE 
N GO TO 1010 
1020 LET a-(.-32)*B+l~616 
1030 GO SUB 700 
1040 FOR f-l TO 16 : PRINT •• , " • 
,:NEXTf 
1060 PRINT "·Cod_:· 
1070 FOR f-. TO a+7: LET W. PEEK 
f: PRINT 'f , " ." , wl: GO SUB BOO: 
NEXT f 

10aO PRINT .': FOR +-1 TO 16 : PR 
INT •• , " "I: NEXT f 

I~ 

(' 

1090 RETURN 
1200 REM _MAS 1000 BUT IN RAMM* 
1210 INPUT · VllI'w Which RAM Chara 
ctll'r? " ,as: LET . - CODE .S: IF a 
(32 OR a)127 OR LEN as () 1 THE 
N GO TO" 12 10 
1220 LET a-ta-32)*B+q 
1230 GO TO 1030 
1400 REM ___ CHANGE CHARACTERMMM 
1420 INPUT ·Charactel'" to be c h a n 
ge-d .•• " ; as 
1430 LET a~ CODE a s : IF 

a<32 OR LEN as)1 THEN 
420 

a>127 OR 
GO TO 1 

1440 PLOT 12e, I~2: GO SUB 720: L 
ET c - fa-32)*8+q 
1460 FOR f -c TO c +7: LET w- PEEK 
f: PRINT ' w;: PRINT ,"AB 10,· " 
AND f/2- INT (f/2)' aS;: GO SUB 

800: NEXT + 
1490 PLOT 12B,80: GO SUB 720 
1~00 PRINT INK 3,··New codll':·,: 

FOR f -O TO 7 
1~10 INK 2: INPUT w: IF w(O OR w 
)2~~ OR w () INT w THEN GO TO 
1~10 

1520 POKE c+ f,w: PRINT ' wi TAB 1 
0;" • AND f/2- tNT tf/2)laS,: GO 

SUB 800 
1~30 NEXT + 
1~40 PRINT ": FOR +- 1 TO 16: PR 
INT CHRS a,· " ;: NEXT + 
I~~O RETURN 
1600 REM __ RESET A CHARACTERMM 
1620 INPUT ·Cherectll'l'" to bll' rll's~ 

t .. . " I as 
1630 LE T 

a<32 O~ 
620 

a- CODE as: !F 
LEN as ) I THEN 

a >127 OR 
GO TO 1 

1640 PLOT 128,152: GO SUB 720 : L 
ET c - (a-32) * S+q: LET a - (a-321*8+ 
1~616 

1650 FOR b - l TO 2 
1660 FO~ f - O TO 7 : PR INT '.I : LET 

wm PEEK (c ++) : IF f - O OR f _ 7 TH 
EN PRINT TAB 0; : FOR g=1 TO ~: 

PRINT as;· .;: NE XT '" 
J670 GO SUB SOO: NEXT f 
1660 IF b - l THEN FOR g - O TO 7: 
POKE (g+c) , PEEK 'g+aJ: NEXT g: 
PRINT AT 7 , 2;"WAS : "; AT 10,0: P 
LOT 128 , 80 : GO SUB 720 
1690 NEXT b: PRINT AT 16,2;·NOW 

1700 RETURN 
1800 REM __ *LOOK AT UOG*** 
IBI0 INPUT "UDG t o be- viewlI'd ... • 
laS: LET a - CODE as: LET a - a+(79 

AND a)64 AND a ( 91)+(47 AND a)96 
AND a ( 12 3) : IF a<144 OR .. )164 0 

Peroonal Soitware Autumn "as 



R LEN a s <) 1 THEN GO TO 1810 
1820 GO SUB 700 : FOR f - l TO 16 : 
PRINT 
1830 

CHRS .;" . ;: NEXT f 
PRINT ""UDG Cod.:" 

t84 0 LET c. USR a s 
1850 FOR f -O TO 7: LET w_ PEEK 
ftc): PRINT 'wl: GO SUB 800 
1860 NEXT f : PRINT •• 
1870 FOR f - l TO 16: PRINT CHRS 
a," "I : NEXT f 
1880 RETURN 
2000 REM ••• CHANGE UDG ••• 
20tO INPUT ·UDG to b f'l chang.d . . " 
laS: LET a - CODE as: LET a-.+(79 

AND .)64 AND a(911 +(4 7 AND .)96 
AND a(123 ): IF 0lil ( 144 OR .>163 r 

HEN GO TO 20 10 
2020 LET c - USR as(I): PLOT 128, 
152: GO SUB 720: FOR f -O TO 7 
2030 LET w_ PEEK (f+ c J: PRINT 'w 
, TAB 10,· • AND f /2- INT (f/2) I 

CHRS a ,: GO S UB 800: NEXT f 
2040 PRINT INK 2,'"New UDO Code 
: " ; 
20~0 PLOT 128,80: GO SUB 720 
2060 FOR f-O TO 7: INK 2 : INPUT 
w: IF w(O OR w )2~5 OR w () INT 
w THEN GO TO 2060 
2070 POKE ( f+c),w: P RINT ' wl TAB 

10 ;- - AND f / 2- INT 1f / 2)1 CHRS 
a,: GO SU B 800: NEXT f 

208 0 PRINT •• : FOR f_ l TO 16 : PR 
INT CHRS .,- - I: NEXT f 
2090 RETURN 
2200 REM ~~"A COMPLETE V I EW"~" . 

2210 PRINT - ROM CHARACTE R SET: " , 
2220 INK 0: FOR g- l TO 2 
2240 FOR bel TO 6: PRINT : FOR f 
-0 TO 14 : PRINT· " AND (b/2- IN 
T (b/2) AND f - Ol l CHRS ((b*15) +f 
+17)1" -I : NEXT f: NEXT b 
2250 PR INT TA B 101: FOR f- 122 T 
o 127: ~RINT CHRS f I " ",: NEXT , 
2260 IF g-l THEN INK 2: PRINT • 
" RAM CHARACTER SET:" j : GO SUB 14 
o 
2270 NEXT ':I 

2280 GO SUB t OO 
2290 I NK 3 : PRINT • "USER DEFINAB 
LE GRAPTICS:" : FOR f - 144 TO 164 
2300 PRINT CHRS fl o "' CHRS 23+ 

CHRS 11+ CHRS 0 AND f - 159, 
23 10 NEXT f 
2330 RETURN 
2400 REM ."LOAD /S AVE ROUTINES"" 

1< 

UTI LITY 

2 430 PRINT INK 2; · ·" D.,Load a C 
holO.racter S.t. ····E •. Lo . d Uller D. 
finable Grolllp hl cs.·· · ·F .. Load An y 

Progra",. " 
2450 LET a s - INKEYS : LE T a - COD 
E a s : LET .-0lil-132 ~ND a ) 96 AND a 
( 103': IF a< 65 OR a)70 THEN GO 
TO 2 450 
2460 LE T b - 3+( 1 AND a }67 J + ( (a-65 
)*2': PRINT AT b,O I INK 8; FLAS 
H I: OVER 1; TAB 7 
2470 GO SUB 13000+((a-651*100» 
2 480 IF INKEYS . " n" OR INKEY$ 
-· N· THEN GO TO 2480 
2 490 RETURN 
3000 SAVE ·Char. Sf'lt· CODe q,~68 
3020 PRINT AT 20,1 0 ;~ VEP.IFY ? 1 
Y/ N '~: LET ••• INKeY~ 
3030 IF a.- ·n" THE~ GO TO 3080 
3040 IF ~. (} - y" THEN GO TO 3C 
20 
3050 PRINT ~T 20.21"R'!" I~lnd T;,.pe 

and Pr • •• P i a),.", AT 19, 0 : IF a 
() 67 THEN VERIFY ~ " CODE 

3060 IF a - 67 THEN VER IF Y 
3090 RETURN 
31 00 S AVE ~U .D. O.·.· CODE Iq+769 
) , 168 
3120 GO TO 3020 
3200 LET as-· y" : S~VE ·Charact.r 
. • LINE 1 
3220 GO T,) 3 ('20 
3300 PRINT AT 18 , Ii "Connect •• r 

p l uS" s t a rt t a p.,"; 
33 10 LOAD •• CODE q 

3330 RETURN 
3400 PRINT AT 18 , l;"Conn.c t .ar 
pl uS" .tart tape,-! 

3410 LOAD •• CODE iq+769J 
3430 RETURN 
3500 PRINT AT IR.12: FLAS H 1;·S 
YE BYE . " 
3510 PRINT .1 ," Pr •• s an y k.y " t 
h.n .t.rt tap •. " 
3520 LOAD . " : RUN 
8999 STOP 
9000 REM .".SE T UP UDG· lI ."" 
9010 RESTORE 9000: FOR f - O TO 7 : 

READ a: POKE USQ · u" +f ,. 
9020 NEXT f : RETURN 
9030 DATA 128,128, 128 ,1 28 ,1 28 ,12 
8 ,128 ,255 
9200 RESTORE 9200 : LE T r - q /256 
92tO FOR f -l q-30) TO (q-30)+11: 
READ 11. : POKE f ,. : NEXT f: RETURN 

2410 PRINT INK Ij·"A .. Savf'f Ne w 9220 DATA 17 ,l r- tNT r) .. 256, INT 
CholO.ract.r 1I. t." •• "B .. Sav. U.l'r 0 r,33,O , 6 1, 1, 0,3 , 237 , 176,2Cl 
. f lnab l f'f Graphics. ····C .. S.v. Th ~ 9990 S TOP 

__ ~:::I:'::P:.:o:.~.:.:m:.:.:;::::::::::::::::::::::::~ r.:::::9:9:0:9::G::0::S:U:':::1:0:O:'::P::0:K:E::2:3::':0:9~.:0:::::;~c:J 
Pe,..",101 Sohw$'+ A~lu",n·as !rl 



S. J. PATRICK 

Thinchars Put the sq ueeze on your 
screen with this slimmer 
character utility. 

T hinchars is a machine code 
routine written for the Spec­
t rum which di splay s 42 

characters on e,lch line of the screen, 
instead of the usual 32. Each 
chiUacter is 6 pixels wide instead of 
6, including a blank column between 
leners. The shapes of the 96 
characters (codes 32 to 127) are 
stored in a table at the e nd of the 
routine. Each character takes 5 bytes, 
one per column, which 3fe read from 
left to right; the si:dh column is 
always blank and is not stored in the 
table. The routine is relocatable. 
which means that it can be loaded al 
,lny address in memory and will work 
without modification. This makes use 
of the fac i that when a "USR n" 
statement is executed in BASIC. the 
be register is 10.lded wi th n, the start 
address of the routine c,llIed . 

VARIABL ES 

Thinchars takes the lext to be printed 
from the '-dimensional chilracter 3f. 
ray s$, which must be set up by ,l 

DIM s$(. .. ) statement althe start of 
the program to ensure that il IS the 
first variable in the vari ilbles a reil. (An 
ordinary string variable would be 
moved to the end of the v,milbles 
a rea each time its vJlue was iIlte red.J 
If the first variable is not arrJy 5$, the 
,routine returns without doing any 
printing. The first two characters o f sS 
are not printed , but their codes are 
ur.ed as the x and y co·ordinates of 
where the printing is to begin; the x 
coordinate is the same as that ur.ed 
for PLOTting, but the value runs fr om 
o for the top row of the screen 10 184 
for the bOllom row (to a llow Ilrinting 
on all 24 rows), and is rou nded off if 
necessary to J multiple of 8. The end 
of the str ing \0 be printed is signaled 
by a character with code 128. So a 
general Slatemenl 10 set up the SirIng 
would be LET sS .. CHRSx +CHR$ 

1.
+ " text"+CHRS 128. There is no 

imltto the length of sS; if the printmg 
reaches the foot of the screen . It con­
tinues atlhe lop. 

CO LOU R 

Any of the colour lIems (PAPER, 
INK, INVERSE. OVER, e tc) can be set 
before THINCt-tARS is CJ lled . Two 
ROM routmes afe ur.ed : call 3405 
copies the permanent screen at­
tributes to the tempOfiHy oncs: and 
call 3035 uses the screen Jddress in 

58 

the hi register to set the attributes in 
the apl)ropriate S<luare. (This is done 
at the eft hand and righ t-hand edges 
of each cha rac ter, as they may be in 

program may be used for 10Jdlng: 
(addresses are 10 decimal. bytes in 
hex; cnter x to go back one byte. s to 
stop). 

LOADING PROGRAM 

10 DEf fN h (pSI - CODE p$ - 48 -
7 * (pS >" 9")- 32 * (pS - " a") 

20 DIM JS (21 
30 INPUT "Start address:·';a 
40 INPUT (a), LI NE as 
SO If a${1) - "s" THEN STOP 
60 IfaS( II-"x" THEN LETa-,I - I : GOT040 
70 POKE a, 16 * FN h(.l S(I))+FN h{JS(2)) 
80 PRI NT a; TAB 6; as 
90 LET a .. it+ I : GO TO 40 

different J lt rtbutc squares.) The 
routine will fill the scr(.'Cn With 1008 
cha racters in ,lOOut t.'! seconds. 

LOADING THE 
CHA RACTER 

TABLE 

LOADING THE ROUTIN E Figure I shows the 480 bytes of the 
chJractc r table, and the characters 
which they re present. They a re load· 
ed into memory immediately fo llow· 
mg the rout ine. Alternatively, the 
characters may be gene rated by 
means of the program TH(N.GEN. tn 
this, you arc given a 5x8 grid in 
which to c reate a character, which is 
then stored in the approllfl ate Il!ace; 
the p rogram d isl)lays all the 
characters so fa r loaded, and <Iny of 
them may be returned to the gmt for 
modification. 

The routine is 199 bytes long, follow· 
ed by a c haracte r t,lble of 480 bytes: 
sui ta ble start addresses at 64600 {or a 
46K SI>cctrum and 31900 for ,1 16K 
Spec trum, but any add ress m,ly be 
ur.ed , ,md when the routine has been 
saved (SAVE " thinchars" CODE 
64600,679) it may be reloaded to a 
different address. RenlC!mber to cnter 
CLEARN n. where n is less than the 
chosen stiltt address, before load ing 
the routine. The follOwing BASIC 

10 
130-160 

200·260 

270-290 

300 
310 
320-330 
340 
370 -390 
400-496 

500-595 

600-620 

HOW IT RUN S 

Ensures \111I t s"" IS the fir st vMiable 
Obtains Slart address of THI NCHARS; checks fir st 
character and halt s If it is IncorreCt 
Sels up a copy of the character set 10 sS, the BE EI' 
in line 250 is to convince the user that somethmg 
IS happening 
I'nnl 00. for charact er. character set and 
instructions 
Set cursor to top lef\·hitnd corne r 
Print cursor 
Walt for key. remove cursor 
Plot o r unplot a square In the grid 
Move cursor 
Load grid with character IS Lme 460 tests If the hit 
read from the character table is the same colour 
as the releva nt S(luare on the grid . and" not . 
changes It 1'0l NT wa s used instead of SCREENS as 
the latter treats bot h white and black sqUilres as 
spaces 
Sto re grid in charac ter table in 1)lace determined 
by is. and re1)rint the chm3cter set 
Print s the character set (o n yellow PAI'ER . so thitt 
the user can sec how many effil)ty spaces are left) 

Pe' lO n"t Soh .. " ,. AUlum. '85 



,-
2 

UTILITY 

•• •• •• • • •• •• •• 7A 
MACHINE CODE LISTING •• •• •• ,. •• ,. •• 2 • 

7 E 2' 7 E 2. 12 2A 7 F 2A 
The addresses and Ihe numbers;n rhe 2. >2 3A •• ,. 2. 2C '2 il5Sembler /ISlin8 aT(' in decImal, .md ,. 2. • A •• ,. • 0 •• • • rhe addresK'S are re/alll'(' 10 rile Slarr 
of the progfilm. •• •• 3C • 2 •• •• .2 3C 

•• •• , . OA 3. OA ,. •• ()()() C5 push be saye routine SIJfl Jddress •• 3E •• •• •• Ol •• • • 00/ DOEI pop IX III IX •• •• •• •• •• •• •• • • OOJ FDCB0186 res 0, TV-rLAG copy perm,menl attflbures •• •• •• 02 •• •• , . 20 007 CD400D call 3405 /0 lcmporary all"bules 
010 012700 I{/ lx, 39 Sl'I IX I;) base address of ch,llaClCI 3C •• ,. .2 3C •• 22 7E 

/,'ole .2 •• 2 • .A 'A • A 32 • • 
0/3 DD09 add IX, be '2 '2 '2 2C .C ,. 2A 7E 
015 ZA4B5C Id hUVAR5/ find f'T)t BASIC l'<lfiiJbk •• n '2 '2 '2 AC 3C '2 0187f Ida/hll 52 52 • C •• • 2 •• •• 7 • 019 FCDJ cp 2/1 relilm II nol ,ur;,y 5$ 
021 CO reI III 2C 52 52 52 2C 3. •• • • 
012 010600 Id /1(,6 jump over cilmf!ll(ioll •• 3E •• •• 2' •• •• •• 
02509 add 111,1x: m(ormalJol) .2 2C •• •• •• •• 1A 22 
026 Sf Id e,(hl) 1o..1d (' and d 111111 • imd y •• ,. 1A 1A 1A ,. •• 22 
02723 me hi ((»-ordmalto; of )/afl 

1A •• •• ,. •• • A •• ,. 02856 Id d.rh} /)(J)I/Ion 
02923 me III 3E ., AC 52 3E 3E •• •• 
03078 Id a,e (fe,lIt' IIhlSk byte shOWing •• 3E 7E '2 '2 52 2C 3C 
03/ E607 and 7 willell bl/ oi display '2 '2 '2 2. 7 E .2 • 2 2 • 
03347 Id b,il b),l('s is /0 be ,llu.'fcd, 1. 7 E '2 52 '2 .2 7 E 50 
03404 inc b and 510r(' III register e 5. 5. •• 3C '2 42 .A 2C 0353EOI Id a, I 

7 E ,. ,. ,. '" •• .2 '" 037 OF rre,l 
038 lOFO d;nl037 '2 •• •• .2 .2 .2 7C 7 E 
040 4F Id e"l " ,. 2. .2 7 E . 2 02 02 
041 (B3B 5rl t' COllvt'rl crrOfdmJl1!'5 10 .2 7 E 2. ,. 2. 7E 7 E 20 
043 (B3B sfl e ,lddress in d,)play area ,. •• 7E 3C .2 .2 .2 3C 045 (B3B <fl e 

7 E •• •• •• 3. 3C .2 .A 0477A la a,d 
048 FEeO cp 192 (ft'lurn Ii y (rrOf(/male is •• 3A 7E •• •• AC 32 22 
050 00 r<'l /1(" ofi (001 o( SCf{'('n) 52 52 52 AC •• •• 7 E •• 051 17 d, •• 7C 02 02 02 7C 7. •• 052 17 ria • 2 •• 7 • 7C 02 lC 02 7C 053 [6£0 and 224 •• 2 • ,. 2. •• •• ,. .E 05583 0," 

056 SF Ide,a ,. •• •• .A 52 52 • 2 •• 
0577A Id ,l.d •• 7 E '2 •• 2. ,. •• •• 058 IF '" • 2 •• .2 7 E •• •• ,. 20 
059 IF '" 7E 20 ,. Ol Ol Ol ., ., 060 IF rra 

12 3E 52 52 • 2 •• 2A 2. 061 [618 and 2·' 
063 F640 or 64 2. lE 7E 12 12 1 2 . C lC 
06557 Id, d,,1 22 22 22 12 0C 12 12 12 
066 EB ex dl',hl 7 E lC 2A 2A 2A lA •• 3E 
067 fA Id d,(dc} load dlJfaeler /0 lx' 50 5. •• , . 25 25 25 3E prH)I('(i 

7 E '" 
,. ,. • E •• 12 .E 068 13 m( ele Increment pom/er 

069 F[80 ep 128 {clUln ii ehar.le/('{ had 02 •• .2 ., ., 5E SO 7E 
all (8 fell code of 128 •• 1A 22 •• •• 7C 02 .2 
072 05 push de •• 3E 20 lE 20 lE 3E 20 
013 (5 pu_~h I>e calculates dd(/rc,s In ("harae/cr 20 2. lE lC 22 22 22 lC 
074 f8 ex c/f!,hl fable o( first column of 

3F 2. 2. 2. ,. ,. 2. 2. 075 DDf5 pu<11 IX c/ldf,lcfef /0 be prinle<1 
077 fl pop/)/ (;l+5 * adJ 2. IF lE 20 2' 20 ,. 12 
0784F Id e,a 2A 2A 2A 2' 20 7C 22 22 
0190600 Id b,O •• 3C 02 02 02 3 C 3. •• 08109 add hi, be 02 •• 3. 3C 02 lC 02 3C 
08209 add hi, be 

22 ,. •• 1A 22 3. .5 .5 08309 add hI, be 
08409 add /J/, be .5 3E 22 2. 2. 32 22 •• 
08509 add hI, be ,. 2C • 2 •• •• •• 7 E •• 
086 fB ex df!, hi •• •• '2 2C ,. •• •• •• 087 (I pop be •• 20 4. 3E •• 50 A1 3E 
088 0606 lei b, 6 load b wllllllCJ. of eo/umns •• •• • • •• •• •• •• • • C> 
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090 E5 push III set am/buIes on screen 
09/05 push de fim column of charJctcr 15 /0 
092 ( DOBOB call 3035 be prrnu~d 
09501 pop de 
096 fl pop/ll 
097 fA Id J,(de) load character P,lll('fI) 
09805 push de 
09905 (Jt'C b if la51 column t/Jen Sc I ijllribull's 
100 2006 ,'m;, 108 on screcn 
102 £5 push hi 
103 CDDBO/J c,lll ]035 iJnd deilf accumulator /0 priM 
106 FI pop hi bl.1nk column be/ween 
/07 AF ~or a chiJrac /Ns 
108 04 mcl> 
109 FDCB5756 bll ], P-fLAG i/ INVERSE IS 5('/ IIII.'II mVl'r' 
J 13 28Q' /' l, 116 character pal/ern 
1152F <pI 
116 If 08 Ide,B numbc-r of roW5 
11857 Idd,d SIOfe p,lItem in cI 
119 FDCB5746 bIt 0, p-rLAG OVER? 
1232800 I' 2, 138 
125 CBIZ dd (OVER - I) if pill/ern 1)11 is set 
127 3003 " nc, 132 flip the /)1/ In the display 
1297£ lei a,(hl) 
130 M XOI C 
13/77 Id (h/), iI 
/3224 me h mO\le down olle lOW 
13310 dec c go back for fICX / ro\\' 
134 20F5 /' nl. 125 
136 18/0 It /54 
138 CBll ,I d (OVER -OJ fila/.:(' lil(· /lil In Ihe 
/407E lei ,l,(hi) displa\ ef/uallO Ihl' paltem bll 
/41 3003 It lie. 146 
/43 B/ 0« 
144 /803 It /49 
146lF cpl 
147 BI 0« 
1482r (pi 
14977 1(/ (/1/),,1 
/50 24 illc II move clown ont' tOW 
151 ID dec e b'O b<Jck (or nexl row 
152 20rO l'lll, 138 
154 CB09 rrc (- set mil<k ,lIId adc1re,s for Ili'xt 
156300/ Ir nc, 159 columll 
1582C mel 
1597C Id a,h move back up 8 row~ 
160 D608 sub 8 
16267 Id h,a 
16301 popdt' incremell/ IJOlllter /0 cllJr,lCter 
164 JJ mc (/e IJble 
165 lOBA d,lll097 nex/ eo/umlt 
1670/ pop ell' 
168 3EIF Id <t, 31 if x co-ordmJ/e 2'18 
170 AS Jnd I 
/71 FEI F cp 31 
173 2094 ir tll,067 (next character) 
17579 Id a,c 
176 F£40 cp 64 
178308F Ir nC,067 (ned chdr,IClt'r) 
/80 OE80 lei (, 128 _ 111('11 slart a new row of 
1822C illc I ch,ltacter~ 
183 208A /' Ill, 067 jf a new 111,,(/ of /IIe screen tllell 
1857C Iff a,h updal/~ Scrt'CII address 
186 C608 ,l(/d a,8 
188 67 Id 11,a 
189 E618 JrJd 24 ii off iool of screell I/lell go to 
191 EEI8 wr 24 top of Scret'll 
1932080 Ir til, 067 (next char,lCler) 
195 2640 Id 1,,64 lOp oi screen address 
197 18EB ir 178 (next charac/er - Jumps via 178 
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119 DIM 105 (991 
120 PRINT THIN CHARACTER G 

130 INPUT "Start a d d r&ss of THI 
routinv? " lb iUI V 

140 IF PEEK base"'197 THEN GO 
2 •• 

1'59 PRINT " THHICHARS not loaded 
at " ; baliv 
169 STOP 
299 REM ----------------I oad s S 
210 LET liS l l ). CHRS 9 
220 LET 5.( 2)~ CHRS 8 
230 FOR i -32 TO 128 
241l' 
2!i0 
26. 
270' 
29.0' 

LET IOS (i-29)= 
BEEP ."02 .0 

NEXT i 

GO SUB 699 

CHRS 

PL OT 193 ,1 36: DRAW 41 .0 : 
DRAW 9. - 6'5: DRAI~ - 41.9: 

DRAW ",65 
299 PRINT AT 15.01 "Pre lili 5,6,7 

, 8 to mo ve cursor , 
plot/unplot a liquarv, 
store th& g r id, 
load thv grid. " 
3"" LET ~a0: LET yz9 

, to 
• to 

to 

310 PRINT OVER 1; AT 5 + )' .13+ ~ ; 

·X· 
32.0 PAUSE ., LET IS- INKEYS 
330 PRINT OVER " AT :5+), ,1 3 +)c; 

·X· 
34. IF j S ,." ::t" THEN PRINT AT , 

' y ,13+~ j OVER 1 j " • • : GO TO 
31. 

"" IF is''" 1 " THEN GO TO 4 •• 
36" IF I S '*"",," THEN GO TO , .. 
37. LET )(,.~- (jS""5" AND ~)") 

+ li • • "6" AND ~(7) 

39!11 GO TO 3 19 
4em REM ----------- - -- load 

UTILITY 

410 INPUT "C h a r ac t .r to load IE 
NTER t o return): ' j LItlE IS 

420 IF iS~· · THEN GO TO 3 10' 
439 FOR )(-S TO 4 
<1<19 ' 

ODE .,. 
46. 

'5+8* 
T 
; .. " 
47. 

28 
48. 
49. 

LET a- PEEK Ibase+ 39+5* 
lS+ )(' 

FOR ),-0' TO ? 
IF l a>127) () 

~ .131 -8*)') THEN 
OVER 11 AT 5+y,13+~ 

IF a)127 THEN LET a "a- l 

493 NEXT ~ 

496 GO TO ~9" 
59" REM -------------stor. grid 
:510' INPUT ·C ha ract . r to store ( 

ENTER to return):"1 LINE I. 

* 

" 

:51:5 IF CODE IS(32 THEN GO TO 
3 1. 

:52.0 FOR ~*'9 TO 4 
~39 LET a-S: LET b - 129 
:5421 FOR ), .. " TO 7 

IF POI tiT 11.0'5+8*~.131-8 

}') THEN LET a _ a+b 
LET b -b/2 

NEXT )' 

599 NEXT ~ 

595 GO SUB 699: GO TO 399 
690 REM -------prin t c harac te rs 
610 PAPER 6: LET l ~ USR base 

PAPER 7: RETURN 
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Guitar 
W rltlen for the 48K SI)eClrum, 

thiS is a must lor any 
gul\arist , c ontillnlng 

routines for expert and beginner 
alike, and IS a lso a viJluable educa­
tlonal a id The progr"m uses approx­
Imately 13 5K but 16K users cou ld 
break the progrilm in lo sma ll('f uni ts 
"nd record them as sequentia l pro­
grams 

CHO RD CHECK 

The pr0i:ram IS designed 10 go onc 
step beyond guitar tutor books by 
making use 01 the sound capabil i \lt~s 
of the Spectrum to aid tunmg and 10 
check Ihilt you are plaYlIlg chords 
correctly There are IIm i l s to the 
abi lity of the Spectrum 01 course, 
one of which being the fact that on· 
Iyone nolC al a time can be played 
but Alan uses what IS aVililable 10 
the full 

The program IS structured III a 
Simple m anner which makes for 
easy CKIJansion or cont ril c tio n o f 
the routines ~ach PiH!I(uliH subject 
IS coded at a block of lines which is 
a mul t iple of 1000 TIlls IS selected 
from I,ne 595 

If you renumbered lines 
6000.(,030 to 5960-5<J9<J you would 
have room for three rout Illes of your 
own al 6,7 and 8000 The 
possibilities are endless - how 
about lyr iCS, song structure itnd 
rhyttliTI I)atlerns? 

CA RE WITH DATA 

The whole program IS budt around 
ditta statements and it IS Impo rtant 
that th('~e are typed In "ccurately -
eSI)f'ciillly lines 9210 to 9420 If the 
correct number of spaces ;I re not 

Tutor 
left the program Will crash Note 
tha t the flat characte r IS the uDG 
character A, but In the listing I 
replaced It by "b" because my 
printer would 1)lInl It as "A" and Ab 
is clearer then AA' 

We ca n' t pro mi se a To p Ten 
hit , but we ca n de mo nstrate 
cho rds and he lp yo u tunc up . 

Twenty chords a re included but 
more can be added if you wish by in­
creasing the 20 In line 9210 DIM 
and adding the extra c ho rds to Ihe 
DATA statements These Me con­
structed as follows 

CS(x, 1 to IZ) 
I j to 16 
r7 to JZ 
JJ fO J9 
4() to 57 

Noles which appe<1f under Ihe chold window 
Print posi t ion lor linger 1 

; ( I 

Print position lor OIhe. fOUl fmgers 
Chord n,lme 
Valuei 01 nOle) for BEeP ,I (/,el \\iWIS to hear 
chord 

e: R 0 G 8 e: EROGBe: 

I 
" l l l 

1."I1!rH .. , . 
.:. . ... 'I:T.·I!~::Q C"':.RC 
t- . .. :: ,:;.:::: - '1"" 

f-t-t-+-
,. C F A C ,. 

rw' m 

.~~' 'E', _ 
;';z"" ,---,:= :-:~c 
";-"'':;~ -;:: 

1 

Fd 8 Dd R B Fd 
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TUNING U~INQ B KeYaOAS p 

I REM .. GUITAR TllTOR 

ALAN RENWICK 
.. AUGUST 1983 

• 
• 
• 

2 REM • Tho afl.t· not.tion 

3 REM • ,. '" tho Iistln9' 

• REM * s hould .0 ,..plal:.d , REM • ~Ii th GRAPHICS " A" 

* • 
* • • REM .... +4******+4 ........ *** 

10 PAPER ., HIK 2' BORDER ., C 
LS : PRINT AT 10,11 FLASH 1 ,"STO 
P THE TAPE - THEN PRESS A KEY· 

20 PAUSE 0 : CLS 
30 BORDER 0: PAPER 0: I~IK 2: C 

LS 
4 1) GO SUB 9980 

4~ PRINT INK 71 AT 11,111 " GUIT 
AR TUTOR ";AT 17,101 MI CRO ORAC 

"" '51) PAIJSE 300 : PRUIT INK 61 FL 
ASH II AT 0 , 61 "PRESS MIY KEY TO S 
T ART " 

61) PAUSE 0 : CLS 
200 GO SUB <;10(10 

210 POKE 236!58 ,8 
!!IOO REM .. MENu .. 

'5 10 I NK 7: PAPER 1: BORDER 1: I 
NVERSE 1: CLS 

'520 PRHIT AT t,BI"GUITAR TUTOR. 

,,, PRINT OVER I; AT 1,8;· ___ 

",0 PRINT "·CHAPTER l - INTRODUC 
nON TO TUTOR" 

"'0 PRHIT ""CHAPTER 2-TUNHIG T 
HE GUITAR" 
",0 PRl~IT "·CHAPTER 3-FINGERBO 

ARD DIAGRAM " 
S60 PRltlT ···CHAPTER 4-TRANSPOS 
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MUSI C 

FINGERBOARp L ayOUT 

E 

F~ET 1 f' 

FRET :3 
F~ET 4 G 
FRET 5 
FRET 6 B 
PSE T 7 B 
PBET e c 
FRET 9 C 
FRET 10 
FRE T 1 '1. 
FRET 1 2 

ING SONGS· 

Wi n 

!5?O PRINT ,. "C HAPTER S-TtJENTY B 

ASIC CHORDS " 
'580 INPUT UIK 6 1 "PLEASE T YPE I 

N THE tlUMBER OF THECHAPTER YOU ~J 

AtlT TO USE I Q OU J TS PROGRAM I "I XS 

!58"S 1F XS <> "Q" AND >:S <> "," AND 
'(1;"' ''2'' AN D XI; (> ·3· AND XS <> "4" 

ANfl Y.. () "~" THEN GO TO S80 

'58S H IVERSE I) 

~86 IF XS· "Q" THEtl CLS : GO SU 
B 9980: STOP 

'590 IF VAL XS < 1 OR VAL Y.S ) S THE 

N GO TO !l80 ,., GO SU B VAL XS+IOOO 

.00 GO TO "'0 
1000 REM .. INTRODUCTlml * 1010 PAPER ., BORDER ., INK " C 
LS 
tlOO PRINT INVERSE I; AT 0 , 8 ; "CH 
APTER ONE . " 
111 0 H1VERSE 0: PRI NT AT 3,41 " GU 
ITAR TUTOR IS DESIGNED TO PROVID 
E BASIC HIFORMATION FOR GUITAR 

PLAYERS, " 
1120 PRINT ' "I T IHLL HELP YOU WI 
TH TUNING THE GUITAR , LEARNING CH 

OROS, AN D EVENTRANSPOSHIG SONGS F 
ROM ONE KEY TO ANOTHER . " 
I J 30 PRH1T • "YOU CAN USE GUITAR 
TlITOR LTKE A BOOK,DECIDING ON WH 
TCH {"H APTER YOU I~ANT TO USE, SO 

THERE 'S NO NEED TO GO THROUGH 

THE l~HOLE PROGRAM IF YOU ONLY 
~IANT ONE B ITOF IT. EACH CHAPTER 
IS SELF- E XPLANATORY." 

1140 PRTNT HIVERSE 11 INK 2;" 
TO RETURN TO MENU AT AtlY TIME 

JUST PRESS M. 
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MUSIC 

11~0 PRINT INVERSE 0; FLASH 11 ~ 
PRESS M TO CONTINUE 

1160 FLASH 0: IF INKEYS(>''''' THE 
N GO TO 1160 
1170 IF INKEYS. ·M· THEN RETURN 
2000 REM .. TUNING THE GUITAR .. 
2010 BORDER 7: PAPER 7: INK 0: C 
LS 
2100 PRHIT AT 0,8, INVERSE II~CH 
APTER 2.' 
2110 INVERSE 0 : PRINT '~THERE AR 
E MANY TYPES OF TUNING WHICH CA 
N BE USED ON THE GUITAR,BUT THE 
MOST COMMON IS THE ONE SHmJN ON 

THE ~IEXT PAGE. " 
2120 PRINT' 'ABOVE EACH STRING I 
., THe NAME OFTHE NOTE THAT THE 5 
TRI~IG SOUNDS ~)HEN " OPE~I. THE DIAG 
RAM SHOWS HOWTHE GUITAR CAN BE T 
UNED HI A RELATI VE WAY." 
2 130 PRTNT "THE NE XT PAGE SHOWS 

HmJ TO TUNE THE GUITAR ~IITH THE 
HELP OF ANY KEYBOARD. " 

2 135 PRINT '"THE LAST PAGE GIVES 
A METHOD OF TUN I ~IG US I NG THE SP 

ECTRUM'S OWN LOUDSPEAKER" 
21~0 PRINT FLASH II'PRESS A KEY 

TO CONTINUEIM! MENU) " 
21~5 I F HIKEYS.·" THEN GO TO 21 

"" 2160 IF HIKEYS··M" THEN RETUR~I 

2200 REM .. PAGE 2 .. 
2205 BORDER I: INK 7: PAPER I: C 
LS 
2210 GO SUB 9500 
2215 PRINT AT 0,71 "RELATIVE TUNI 
NG', OVER IIAT O,7 j ~ ______ _ 

2220 PRINT IN'JERSE IIAT 14,9,"A 
';AT 14,ll;'D"jAT 14,13;~G'jAT 1 
2 ,1 5; " B"jAT 14,1:>I"E" 
222~ PLOT :>5,62: DRAW 16,83: PLO 
T 91,62 : DRA\~ 16,8"3: f;'LOT 107,62 
: DRAtJ 16 , 83: PLOT 123, :>8 : DRAt) 

16,68: PLOT 13Q,62 : DRAW 16,83 
2230 INK 7 : PRIMT AT 15,0; " TO TU 
NE THE GUITAR HI RELATION TO IT 
SELF USE THE DIAGRAM ABOVE.E.G.T 

o TU~IE THE "' Hl'JERSE 1; "A'; INV 
ERSE 0, ' STRING TO THE BOTTOM"' 

INVERSE I; ' e " , INVERSE 0,' ,FRE 
T THE "; INVERSE Ij"E', INVERSE 
0; " AT THE 5TH FRET Gl'JHIG ~I HI 
o..'ERSE J; "A" j ". REPEAT FOR OTHER 
STRHIGS U~ITIL ALL ARE HI TUNE." 
223~ PRINT INVERSE II HIK ~I· I 
"' INFO M- MENU OTHER - CONTINUE 
2240 IF INKEYS ... •• THEN GO TO 22 

40 
2245 IF INKEYS_" M" THEN RETURN 
2250 IF INKEYS-~ I " THEN GO TO 2 
000 
23:>5 REM .. PAGE 3 • 
2380 PAPER .,.: BORDER 7: INK 0' C 
LS 

2385 PRINT INK ... TU~II~IG U 
S ING A KEYBOARD" : PRINT OVER II 
AT 0,5 1 " 
23QO PRINT INK 2; I N'JERSE HAT 
4,0; "C - MID C" 
23Q5 PRINT H IVERSE IIAT 10,20,' 
ANY KEY TO"IAT 11,20; ' CONTINUE 
',AT 12,201" M _ MENU ' j AT 13,20 

,"t - INFO" 
2400 GO SUB 9500 
2410 FOR Y-2 TO 257 STEP 16 
2420 PLOT Y,O : DRAW 0,30 
2430 NEXT Y 
2440 LET U-l: GO SUB 9800 
2 450 FOR U- 33 TO 80 STEP 16: GO 
SUB 9800 
2 460 NE XT U 
2470 FOR U~97 TO 128 S TEP 16: GO 

SUB 9800 
2 4 80 ~IEXT U 
2490 FOR U_145 TO 182 S TEP 16 : G 
o SUB 9800 
2~00 NEXT U 
2~IO FOR U-209 TO 238 STEP 16: G 
o SUB 9800 
2~20 NEXT U 
2530 PLOT 0,0 : DRAW 2~~.0: PLOT 
0,30 : DRA~J 255,0 
2 5 40 PRINT INVERSE I;AT 2I,I;"E 
" jAT 2 t, 7'"A"'AT 21,131~D"JAT 21 
,19,"G";AT 2I,23;'B"j INK 21AT 2 
1, 2~ ; · C·; INK O;AT 2I,29,"E" 
2~45 INK 2 
2~~0 PLOT 10,34: DRAW 6~, 33 
255~ PLOT ~~,34: DRAW 35,33 
2560 PLOT 105,34: DRAW 0,30 
2570 PLOT 150,34: DRA~I -30 ,3"3 
25:>5 PLOT 185,34: DRAW -4~,33 

2580 PLOT 23~,34 : DRAW -85,33 
258~ INK 0 
2590 IF INKEYS_'" THEN GO TO ,. 
.p 
259~ IF INKEYS."",· THEN RETURN 
2597 IF INKEYS·"I· THEN GO TO 2 
000 
2~ge REM * PAGE 4 • 
2600 PAPER 7< BORDER ;> : H IK 0' C 
LS 

26 10 PRINT ,TAB ~; 'T'uN HIG USING 
THE SPECTRUM ": PRINT OVER l,jAT 
0,5 ; " 
2620 ;P~R~I~,OOT;-~A~TCC3;-. o;;:,C.CU~S;7I~";G;-CT"HOEC""""S'PE 
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CHWM' 5 H/TERNAL. SPEAKER IT I S 

POSSIBLE TO TUNE A GUITAR. ALT 
HOUGH NOT ENTIRELY ACCURATE A VE 
RY GOOD RESULT IS POSSIBLE.-
26'30 PRINT AT 9,0, "USltlG STAt/DAR 
D PRACTICE THE STR INGS ARE N 
UMBERED FROM 1 TO 6AS SHOWN BELO 
W. SI MPLY PRESS THEREQUIRED NUMB 
ER ml THE KEYBOARD AND THE CORRE 
CT NOTE WILL SOUND.BY REPEATING 
THIS PROCEDURE YOU CAN TUNE THE 
GUITAR . -
2640 PRItlT HI'JERSE 11 HIK 6, HI 
K 2,AT 18,01- PRESSING 7 PLAYS A 
LL STRHIGS, 
26:50 PRINT HIK 21AT 19,01- 6 
26:50 PRINT INK 21AT 19,0," 6 

:5 4 3 2 1 ";AT 
20,0,- E A D G B , 
26:54 PRINT M - MEtlU I - HIF 
ORMATION 
26:55 I tlPUT g. 
2657 IF 1iI".-I- THEN GO TO 2000 
2659 IF 9.,- -M- THEN RETURN 
2660 IF QS () "I" AtlD Q.() -2" AtlD 
61., <) "3" AND Q., () "4" AND 1iI" () "5" 
AND QS() "6" AND 61" ( >-7" THEN BE 
EP ,3,20: GO TO 2655 
2 665 IF 9"" "1" THEtI 
2670 IF 9.,- "2- THEN 
267 5 IF 9., - "3" THEN 
2680 IF 9". "4" THEN 
2685 IF "". "5· THEN 
2690 IF 9 • • " 6" THEN 

BEEP 1,4 
BEEP 1,-1 
BEEP 1,-:5 
BEEP 1, - 10 
BEEP 1,-15 
BEEP 1,-20 

269:5 IF 1iI"."7" THEtl BEEP 1. -20: 
PAUSE :50: BEEP 1.-1:5: PAUSE 50: 
BEEP 1, - 10: PAUSE :50: BEEP 1, - :5 

: PAUSE 50 : BEEP 1,-1: PAUSE :50: 
BEEP 1,4 

2 7 00 GO TO 
PAUSE 

265:5 
o 2 999 

3000 REM * FINGERBOARD * 
3100 BORDER 0 : PAPER 0: INK 7 : C 
LS 
3110 PRINT AT 0,7' "FINGERBOARD L 
AYOUT": PRHIT OVER 11 AT 0,7''' __ 

3120 PRINT AT :5,O,"ON THE FOLLOW 
HIG PAGE THERE I S ADIAGRAM WHICH 
SHO~IS THE NOTES 

UCED BY FRETTING 
THAT ARE PROD 
STRItlGS AT TH 

E FIRST 12 FRETS, AFtER 12 FRET 
S THE PATtERN REPEATS ITSELF,-
3130 PRINT ., INVERSE I, "PLEASE 
NOTE" i INVERSE 0," THE FOLLOWING 

NOTES HAVE TWO NAMES:· 
31 40 PRINT"· AM/Sb CM/Db OM/Eb 

FM / Gb GM / Ab 

[ Pe,oono' $oltw", .. A utumn "as 

MUSIC 

31:50 PRH/T " FLASH " 1 i " M - MEtlU 
ANY OTHER - CONTINUE 

3 15:5 IF INKEY • • •• THEN GO TO 3 1 
50 
'3160 IF H/KEY •• "M" THEN RETURN 
316:5 CLS 
'3167 REM * PAGE 2 * 
3170 PRI NT AT O,7,"FINGERBOARD L 
AYOUT" : PRINT OVER 1, AT 0.7,"_ 

317:5 PRINT AT 2 . 8,"E 
B '" 3176 RESTORE 3000 

3180 FOR 1'1-1 TO 12 
3 190 READ 0" 
3200 
" , "F tt 

DATA "F 
B E 

Sb 
A 

'b 
CO 

C 

B 

F 
Eb 

Bb D G", "Gtt 
D G 

A D 

GM c 
FM", -G 

CM Ftt 
C , 

c 

F 

A", "Bb 
E A 

Gtt" , "A 
Eb GM 

D FM 
eM F 

S" , "C 
Bb","S 

F Bb 
Eb G C" ,"CM FM B E GM 
CM". -0 G C FAD"."E 

b GM CM FM Bb Eb","E A 
D G B E" 
3210 PRHIT AT N+ 3, 8; 0., 
3220 NEXT N 
'3225 FOR tj"'2 TO 14 : PRINT OVER 
liAT N,9; " ____________ ". 

NEXT N 
3226 PRHIT PAPER 2,AT 3,9'· __ __ 

'3230 FOR N- l TO 12: PRINT INK 6 
;AT N+3,O, "FRET - iN 
3235 tlEXT tl 
3240 FOR tl- 72 TO 244 STEP '32 
324:5 PLOT N,40 
3250 DRAW 0.112 
32:5:5 NEXT N 
3260 PRINT·· .. AM/Bb CM/Db DM /Eb 

FM / Gb GM!Ab 
3270 PRINT INVERSE 1" "PRESS 'M 
, TO RETURN TO THE MENU " 
3300 IF INKEY., < ) " M" THEN GO TO 
3300 
33 10 RETURN 
4000 REM * TRAtlSPOS I NG * 
4020 RESTORE 3210 
4050 BORDER 6: PAPER 6: INK 2 : C 
LS 
4060 PRINT AT 0,6; "TRANSPOSHIG S 
ONGS,": PRINT OVER llAT 0,6,-__ 

4070 PRINT AT 2,O,"IT IS OFTEN T 
HE CASE THAT THE KEY THAT A SO 
NG IS "'RITTEN IN ISUNSUITABLE FO 
R YOU. IT COULD BE TOO HIGH,OR T 
om LOW,OR PERHAPS THE CHORDS AR 
E tlOT ONES THAT YOUK~IOW, THE TAB 
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LE ON THE FOLLOWINGPAGE ENAB'F~ 
YOU TO CHAtlGE THE KEY OF A SONG 

SIMPLY. THIS IS THEPROCESS CALLE 
D TRANSPOSING." 
40eo PRINT ""TO USE THE TABLE L 
OOK DOWt. THE LEFT COLU"'N FOR TH 
E ORIGINAL KEYMID THE KEY YOU WA 
tiT TO CHANGE IT TOO. BY LOOKING 

ACROSS YOU WILL SEE WHICH CHO 
RD HI THE ~IEtJ KEY CORRESPONDS TO 

THE ORI GINAL ." 
4090 PRnlT ttl I INVERSE 11" H- M 
ENU 
4100 
00 

ANY OTHER- CONTINUE 
IF HIKE Ys . "" THEtl 

, 
GO Tn 41 

4110 IF HIKEYS- ""'" THE~I RETURN 
4120 CLS 
4130 RE'" * PAGE 2 * 
4190 PRINT INVERSE llAT O,SI"TR 
MISPOSITION CHART"JAT 1,'!'I,"KEY" 
4200 FOR N- l TO 9: READ T. 
42'!'10 PRINT AT ~1*2+2,5'TS 

4 2'!'1'!'1 PRHIT OVER l l AT N*2+2,:5I"_ 

4260 NEXT tl 
426'!'1 FOR ~1-39 TO 2'!'1'!'1 STEP 24 
4270 PLOT N,8: DRAW 0 ,144 
427:5 tlEXT N 
4277 PRINT AT 2,'!'II· ______ _ 

=---:=:-:-::-' 4280 DATA"C C D E F G A 
B C','O D E Ftt GAB CM D 
","Eb Eb F 0 Ab Bb C DEb" , " 
E E FM OM A B CM OM E","F F 

G A Bb C 0 E F","G G A 
BCD E Ftt O","Ab Ab Bb C 

Db Eb F G Ab","A A B CM D 
E FM GM A","Bb Bb C D Eb F G 

A Bb" 
4290 FOR .-3 TO 20: PRINT PAPER 

7 1 OVER llAT .,:5," ": tIEXT . 
4300 PRHIT ttl I ItIVERSE 11' PRESS 

M FOR MEtlU I FOR INFO" 
430'!'l IF HII<EYs < )" M" MID INKEY.() 
" I " THEN GO TO 430:5 
4310 IF HIKEYS·"I" THEtl GO TO 4 
000 
4320 IF HIKEYS·""'" THEN RETURt. 
:5000 RE'" * CHORDS * 
:5001 PAPER 1: BORDER 1 : INK 7: C 
LS 
'!'I l'!'10 PRttlT HIK 61AT 0,6,'20 USE 
FUL CHORDS .": PRINT OVER II INK 

6 I AT 0 ,61 ':-;-;:-:=--:::;:;:-:::::::--= 
5160 PRINT '" THE NEXT PAGE CONTA 
IN S A LIST OFTWEtlTY OF THE MOST 
COMMOtlL Y USEDCHORDS. BY TYPING IN 

THE NUMBER OF THE CHORD YOU CA 
N SEE HOW IT IS PLAYED.EACH DISP 

J LAY ALSO HAS THE OPTION OF LlSTE 
tHNG TO THE CHORD." 
'51 70 PRINT "'USING THIS COLLEC 
T ION OF CHORDS IT IS POS S IBLE TO 

PLAY MOST POP SOtIGS. ' 
5180 PRINT INK 61 INVERSE 11 AT 
20,01" ... FOR MEtlU OTHER TO CON 
Ttt'UE. ' 
5190 PAUSE 0 
5200 IF HIKEYS-'M' THEtl RETURN 
52'!'10 CLS 
:5300 REM * PAGE 2 * 
5430 CLS 
:5444 FOR X- I TO 20: PRttlT AT X, 8 
IX: PRINT AT X, 12 ICS 'XIC33 TO 39 
I: NEXT X 
5450 HIPUT "ENTER tlUMBER OF CHOR 
D "I Z 
5 455 IF Z <1 OR Z >20 THEt! GO TO 
:5<:1:50 
:5456 CLS 
:5457 REM • PAGE 3 • 
:5460 LET FS_C SC:!) 
5500 FOR X- 124 TO 2« STEP 24 
:5510 PLOT X,144 
5520 DRAW 0, -1 20 
:5530 NEXT X 

SS40 FOR X- 13 6 TO 2. S TEP -2' 
:5:5:50 PLOT 124, X 
:5560 DRAW 120 ,0 
:5S70 PLOT 12 4,144 
5580 DRAW ·120,0 
:5590 NE XT X 

:5600 PRINT AT 2,151"E",AT 2 ,18 1 • 
A" IAT 2,211"D"IAT 2,24I'G",AT 2, 
2 7 1 " B"'AT 2 , 30 1" E" 
5700 PRINT AT 2 1,151FSCl TO 2l,A 
T 2 1,181FSC3 TO 4 J IAT 21,21IF.'5 

TO 611AT 21.241FS17 TO 8llAT 2 1 
, 271FSI9 TO 101lAT 21,301FS'11 T 
o 121 
5750 LET C-VAL Fsc13 TO 14) 
5760 LET D-VAL FSC15 TO 161 
'!'I770 IF F.'1 71- "B' THEtl FOR A- D 

TO 30 STEP 3: PRINT AT C,AI"B': 
NE XT A 

! 

5780 PRnlT AT C,DIFS(17) 
:5790 LET C-VAL FSlle TO 19) 
5800 LET D-VAL FS I20 TO 21) 
'!'I810 PRINT AT C.DIFSI221 
5820 LET C-VAL FSl23 TO 241 
5830 LET D_VAL FSI2:5 TO 26) 
5840 PRnlT AT C,DIFS(27) 
5850 LET C- VAL FSl28 TO 29) 
586 0 LET D-VAL FSl30 TO 311 
5870 PRINT AT C,DIFS(32) 
5890 PRINT II'IVERSE 11 AT :S,3IFS' 

12, O,'M [> 33 TO 391 
:5900 PRttlT ttlVERSE 11 AT 
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< 
- MENU ";AT 13,01 "A-ANOTH 
ER CHORD";AT 14,O,"H_ HEAR CHORD 

5910 1 ~IPUT Tt; 
5920 IF TS ... ·M· THEN RETURN 
5930 IF TS- "A" THEN GO TO 5430 
5960 IF TS()·M" AND TS<>"A" AND 
TS( >"H" THE~I GO TO 5910 
6000 IF 2-2 OR Z-17 THEN PAUSE 
50 : 8EEP I,VAL FS(40 TO 42): BEE 
P I,VAL FSI43 TO ~51: BEEP I,VAL 
F.{~6 TO ~81 : 8EEP 1,'JAL Ft;'~9 

TO 5 1 1 
6010 IF 2 - 9 OR Z-10 THEN PAUSE 
50: BEEP l,VAL FSI40 TO 42): BEE 
P 1,'JAL FSI43 TO ~5): BEEP 1,'JAL 

FS(46 TO 48): BEEP I,VAL FSI49 
TO 51): BEEP I,VAL FS(52 TO 54) 
6020 IF 2()2 AND Z()17 AND Z< >9 
AND Z< )10 THEN PAUSE 50: BEEP I 
,VAL F!liI~O TO 421: BEEP l,VAL FS 
(~3 TO 451: 8EEP I,VAL FS(46 TO 
481: BEEP l,VAL FSI49 TO ':511: BE 
EP I,VAL F'!H':52 TO 541: BEEP I,VA 
L F!Ii(55 TO 57) 
6030 GO TO 5910 
9000 REM * OATA * 
9050 RESTORE 9000 
9100 FOR N-O TO 7: READ A : POKE 
USR · A"+N,A: NEXT N 
9120 DATA 64,64,72,84,100,72,80, 

•• 
92 10 DIM CS'20,57) 
9220 LET CSll'-"E A E A C_E 921 
1 9242 92730000 A MAJOR-20- 15-08 
-0300 1004" 
9230 LET CS(21 - "X X E A C_G 921 
B 000 000 12302A SEVEN-08-03001 
006000000 · 
9240 LET CSI31·"E A E ACE 627 
1 9212 92430000 A MINOR-20- 15-0B 
-03000004 " 
9250 LET C!Ii(4) - " F_B F_B O_F_ 915 
B152121524315274B MAJOR-1B - 1 3-06 
-01003006" 
9260 LET C$(5I z "F _B D_A B F_ 621 
1 9182 9243 9304B SEVEN-IB-13-09 
-03-01006" 
9270 LET CSI61·"F_B F_B 0 F_ 930 
112272152 13152448 MINOR-18- 13-06 
-01002006" 
9280 LET Ct;I:;» - "G C E G C E 627 
1 92121218312154C MAJOR-17- 12-08 
-05000004 " 
9290 LET CS(8) -" G C E BbC E 627 
1 92121218312244C SEVEN-17-12-08 
-05000004 " 

1< 

9300 LET CS(91 · "X A 0 A D F_ 924 ~ 

1 9302122730000 D MAJOR-15-10-03 f 

p.,..,nol Sol!.."" .. Aulumn '8$ 
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002006000· 
9310 LET CliflO) - "X A D A C Fft 62 
7 1 92~2 93030000 0 SEVEN-15-10-0 
3000006000 · 
9320 LET CSIII)-"X A DAD F 63 
01 9242122730000 D MINOR-15 - 10-0 
3002005" 
9330 LET CS(12)-"E 8 E GftB E 62 
41 9182 92130000 E MAJOR-20-13-0 
8-04-0 1004 · 
9340 LET C!Ii(131 - "E 8 E G_D E 62 
41 9182 9213122:;>~E SEVEN-20-13-0 
8-0400200~" 

9350 LET C${141."E BEG B E 92 
12 91830000 0000 E NINOR-20 - 13-0 
8-05-01004" 
9360 LET CS(15) z "F C F A C F 61 
5B 92421218312214F MAJOR-19-14-0 
7-03000005" 
9370 LET CS(161-"F C EbA C F 61 
5B 9242121830000 F SEVEN-19-12-0 
9-03000005 .. 
9380 LET CS"7J z "F C F AbC F 61 
5B12182122130000 F MINOR-07 -0400 
000':5000000· 
9390 LET CSI(8)-"G B D G B G 91 
82121531230~OOOO G MAJOR-17-13-1 
0-05-01007" 
19400 LET CSI191 . "G 8 D G 8 F 63 
01 9182121530000 G SEVEN-17-13-1 
0-05-01005" 
9410 LET CSI20J-"G D G BbO G 121 
5B181831821~0000 G MINOR - 17-1~-1 

0-05002007" 
9420 RETURN 
9500 FOR X-74 TO 15~ STEP 16 
9510 PLOT X,144 
9520 DRAW 0, -80 
9530 NEXT X 
95~0 FOR X-136 TO 72 STEP -16 
9SS0 PLOT 7~,X 
9':560 ORAl~ 80, 0 
9570 PLOT 7~,144 
9580 DRAW 80,0 
9590 NEXT X 
9600 PRINT INVERSE IIAT 2,91"E" 
IAT 2,111"A·;AT 2,131·0",AT 2,15 
I"G"IAT 2,171"B",AT 2,191"E" 
9610 RETURN 
9800 PLOT U,15: DRAW 0,15 
9810 PLOT U+2,15: DRAW 0,15 
9820 RETURN 
9950 REM * 

• 
OPENING/CLOSING 

GRAPHICS 
• • 

9980 FOR A- O TO 43: LET X-70*SlN 
A: LET V- 70*COS A 

9985 PLOT 128,88: DRAW X,V ,PI: ~I 

EXT A 
9986 RETURN o 



ROM roundup 
T he Spectrum ROM holds many 

secrets. The most IOlerestin 
are the monitor routmes an~ 

In this ,uticle I shall outline a few of 
these routines, and explain how they 
may be used. 

ON SCREEN PRINTING 

There are a number of WilYS of 
transferrin g information 10 the 
screen: 
I Hex address: OB24-0BOA. This is 

the PRI NT·ANY character 
subroutine. On entry the Hl 
register Pilir holds the pixel ad­
dress of where the character is to 
be printed; Ihe Be register l)air 
holds the current Ime and column 
\'alues and the A register holds the 
c"<Hacter cooe. 

This method IS complica ted so it may 
be easier to use the second method. 

2 This subroutine is contained 
within another, therefore the 
whole routine begins at 0D68 and 
ends at OEAB. At the present the 
re<ldeT IS Interested m location 
0009. ThiS sets the prmhng loca­
hons to BC: 

i) Load the BC register 1)<1ir wilh 
the appropriate values. 

iii Call CL-SET and Colli ODD9 
"hieh enters requlrt'd \alues. 

BC is equivalent for a position AT a,b; 
the B register holds the linl' (hex) 
18-a and the C register holds thl' col­
umn (hex) 21 ·b. Therefore. ,1 routine 
to l>roduce ,1n equivalent 10 PRINT 
At 11,IS: would be: 

01 1300 
CD D9 00 
1EU 
D7 
C9 

LD Be. 0011 
CALL 001)<) 
LD A, (ch<lf<1("ler) 
RST 0010 
RET 

J Thc rOulm(' PR·5TRING l.1I1 be us· 
ed tl' prml ,my string. The monitor 
routine con~lsts oi: 

I'R·5TRING address 
(l .1bell PR-STRING 

EO 

20K 
LO A,II. 
aRC 
DEC HC 
R[T Z 
LD A,fDEI 
INC 01 
RST 00010 
JR PR·STRING 

Any str ing of characters Coln therefore 
be l>rinted by: 

i) Loadinl: the stolrl address mlo DE 
11) loading the length of the address 

mto BC 
111) Call the PR-5TRING ,11 address 

20K 

ClEARING THE SCREEN 

The B register holds a value in the 
range of (helt) 01-18. Therefore, (helt) 
18 would clear the whole !;Creen. 

The Cl-UNE routme begins at 
OE44 and is very short: 

06 18 
CD 44 OE 
C9 

lD B, 18 
CALL CL-UNE 
RET 

This "II! cle,lr the entire screen 
whereas if U were loaded with 17, aU 
but the lop line would be cleared. 

SOUND 

There are two routines m the ROM 
fur producing sound, tht' SLEEPER 
,lnd the BEEP. 
1 The helt address for the SLEEPER is 

0)B5·0)F7. On entry the HL 
register l>'lir hold the 1)l tch and the 
DE register I)air holds the dura· 
tlon. The duration value h,l~ to be 
increased .IS the pitch value IS 
decreased. The pitch for middle C 
150666 and the duration for a se· 
cond is 0105 so a routine for BEEP 
1.0 would be: 

11 0501 
1.16606 
CD B5 03 
C9 

lD DE , 0105 
lD HL 0666 
CALL BLEEPER 
RET 

2 The hClI addr('SS lOr the BEEP 
routme is OlF8·046D. ThiS routine 
U!>l'S the c,llculalOr to change the 
duration and I)itch inco ap· 
propriatl' values (or the DE and IlL 
rt'gistf:'r 1',1If~, 

USING THE KEYBOARD 

1 he m,lm rout me IS Ihe KEY-SCAN. 

Ilell ,1 ddres~ for the K[Y·~(AN is 
028E-02BE. On Il 'avlll g thc 
roulme. DE is returned wi th a key 
\ ,1Iue. The Z('fO ilag is r(~el If more 
than one kcy is l)fes~1 ilt thc 
~ame lillII', The 0 register in· 
dlc,ltes which shi l t key~ .HI;" bein~ 
pressed and the E register contains 

A quick guided tour of the 
Spect rum ROM reveals some 
useful routines_ 

the key number (helt) 00·27. 
2 At location 02BF·03B4 <lfe found 

the KEYBOARD subrou t ines. 
These handle Ihe repeat facility 
.1nd decode the key-v,llue 10 give 
the required charJcter code. I( the 
code IS accepted then it is 1)laced 
m the system variable LA5T·K Jnd 
bit 5 01 the FLAGS IS ~L 

3 At location lOA8·111C there is the 
KEYBOARD· INPUT rou tine. Thl~ 
routme COpies the value from 
LAST·K ,lnd depends on bit 5 of 
the Fl.J\GS. It then returns \\ith the 
carry Oag set or reset i( the code is 
printable. 

4 The su broutine ,1t IOC<1 t ion 
1504-1651 literally h,l~ the effect 
of a PAUSE 0 or '" alt!!lg for a key 
to be prl's$E'd'. So. a rJU~ 0 in 
machlOe code would consist of: 

CD 04 15 CALL 1504 

LOADING AND SAVING 

The whole rou tine starts at 04C2 and 
('nds at 09F3. 

S,\VING ThiS subroutine begins at 
04(2·053E and pas~('s the DE 
bytes l:r stMting at the (lXI loca· 
tion an continuing 10 lhl' cassette 
recorder With the 1001Iai marker 
byte and pautr byte. An elldmille 
of this I.,: 

i) The .lmuunt of bytes to ~.1\'(' IS 255 
(FFh) 

II) The bloc!.. IS storl'(l ,lt location 
25000 If! I AShl 

, hereiure: 

JEFF 
DD21 A861 
110001 
C9 

lD,A,25'i 
LD IX. + 5T ART 

LDDL+COUNT 
R[T 

ThiS routml;' S.IVes 255 bytl'"'> ~tart1l1g 
,It 25000. 11m\cver, t he~e bytes .ne 
' •• ."lI'ed without.1 header, and ,an only 
IX' 10ilded ,( thl' count I~ known, 

2 LOADING ThIS subroutlOe bcg1l1~ 
,It 0556·()(,()4 and 10,ld, the DE 
byte~ ,md the IX rel:lster p.w 

I,o(nls 10 the first loc,l tion. \'\Ihen 
Oi1din~ thl' C<lfry lIag must he set, 
but if II IS rl"l('\ thl'n V(Rlry can bl' 



1)7) 

3Er1 
0021 A861 

110001 
(05605 
(9 

Thl~ roullne 
1')000. 

(~CF IO'ldln): only) 

LOA, I I 
LD IX,START 

LDDLCOUNT 
LOAD ROUTI"-E 

m 

10Mb 25-'> byte~ Into 

I ~h,11I OClII (Oohnul;' 10 ~Il('d '><)nl(' 
hHhl on Ihe RST (omlllilllds or I("o.tolfl 
(ommaod.,. 

R~T 0 (0000·0007h), l hi~ dlk'~ ,1 
numh('r oi Ihmgs III thl' order 

II DI)abl(' the m.l~kablt' mtcrrupl 

,i) Clea r~ the A r('SI.ler 
liilLo.lds Ihc D E regi~lt'r p.ll' 1IIIh 

65535 (IT· FI hi 
IV) lumlh forw.lrd to l 1CIJ 

,\1 IICb .lit· Ill(' Inltl,l il!><\IIOn f()ulitl(" 
(('(jul\,llerlIIO 1"[\\1). 

1 RST 8 «()()oo·OOOFh). 

lh('~e af, ' the ('rror lOulll1(" 1h('le 
.H(' t'IO ool{OInh 01 Ih" 

II The .,t,lt(,., \\111 be (I",.II('d 
III The JPprOpfI,lle rel)()11 " gl\t·n 

1 RST IO(OOIO·()() 12). Thl' I' Iht' 
PRINT A character rout me. A ' lImp 
tOfllMd to I(}( aiion 15111, 1ll,1(i(' . 

4 RST 18 ,\Ild RSl 2010018·0024h), 
ThiS 1('I(h(', Ihe (Uffel1t char.KIN 

UTILITY 

1,0lntcd to by the O-I·AOO 
rou tine. 

S R5T 26 (0028·()()Z<)hl. This jump., 
IOm,milo (oe,l l ion II,)B \,hl('h h 
tlw first ,lddr('~~ 01 Ill(' (,l iculdlor. 

6 RS 1 10 10030·00 17hl. r hl~ •• tht, 
IJC·!l PAC [ S .Itld Jump .. 10f\\.ud I" 
16')1 10 mat..t' ,\ "11.:1((' In thl' I\orl 
'II.:I( I '. 

1\ li'I'lul roulllW ,II IIOA I' Ilw RAM 
(l IL(K rou t Inc. All IO(,\ I,{Jn~ irom 
RAM1(»' 10 4000 .Ire le,lt'd. Th" I IL 
r{'!I"l t·' P,1If hold~ tlw ,Iti(ire., of Iht' 
1,\.110(.111011 III meillory ,11,1il.lble. 

IJy I1U\\ 11ll' r('MIN )hould h,I\(' ,I 
good Ide,1 of 111(' 1110111101 progr,ll11' In 
th l' ROM Ahhouj.\h I h,II'(' only 
oullint', ,I h,\n(liul, they MC ,Ufe 10 
{Ollll' In u~'1U1 III ,I"lIng 11('11 
rlUI hult' Iud", rouhol" 
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No frills. No gimmicks. 
Just the serious business 

..... -­. ~ ..... .:::;w ........ .... -.:::::. ....... ~ 
~ ..... 
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of having fun. 
We know the problem only too well. 

Whatever micro you have, you don't want 10 use il 
for just one thing. That would be boring. 

Sometimes you wanl to be serious and explore its 
capabilities. At others you just want to cut loose 

and zap a few aliens or sharpen your game skills. 
Even try a bit of education. 

Personal Software Is the answer, The best 01 games, 
utilities and education . 

G et to grips with it. Every quorter . 

.. 



HUGH WALKER 

Warlock Adventurous types strap o n 
yo ur shields and swords (after 
typi ng this game in first. of 
co urse! ). 

O ne of Ih(' probJf"Ill" with 
advenlur('" IS Ihal you e(lll 
often complete Ihe gaml' 

from lhl' koowll'cigl' gamed by 
('nlenng II Hugh hds adop\('d two 
rnethod~ to pr('v('nl Ihl~ from 51>oiI 
mg your pl("I\IH(' J Ir~lly he- ha~ nol 
RlMm('d Ih(' 11~llIlg ilnd hd5 l(IId II 
oul m an illogICal way, aod secoodly 
he h(l~ uwd rilndom ('1('rIle-nI5 to PIO­
Vldl' ~urr)fl~es Without lo~mg too 
mUlh player ~k,JI 

You ar(' anovlce-nero' who'W' 
t(lsk 15 10 r,lId Ihe Warlock's manSion 
iIIld flod all hl~ gold, usmg Ihe key\ 
which you find 10 unlock any door \ 
~nd fil,lhllll!: off his 1)('1 1Il0nqer \ 
With your ~worcJ ,mel \hleld ~ach 
key lIlilY b(' uwd on(t' only, bUI nOI 
all tht' door\ art' locked 

TREASURE 

The qU('~llo'Mbl(' ('I hies of a youn!: 
hero turlllng thll'f arf" satisfied by 
the fact the W.ulo(.ki treasure hai 
be('o e~torted from the oppressed 
j)('ilS.trlh 10 hl~ locality Should you 
be succes\fuJ you wdJ, 00 doubt. 
r('store th(' gold 10 Its rI!:htful 
owner\ The hero'l'almg which you 
a({IWrl' d,reClly reflec ts the i1mount 
oi gold you h.w(' found, and no O,l('. 
exu'pt the Warlock, (,In take thl' 
from you Indel'd. II IS I>ossibie thaI 
III sonw fulurt' progr.1rll. you w ill 
rNurn ,H d wlwr. stronger hero to 
deal With the W<lrlock's per 
lIlanently') 

To ftnd the treasure and Ihl' 
key~ you mu\1 Ol)(>n doors, explore 
hallw<ly ~ .1nd deff'ill monSler~ 
whenf'vf'r tht, opponuntly iHISt'~ 
Howev('f. you may not ftnd ilnythmg 
'lild be I-I'Vl'n ,1n opportunity to rl'~t 
,1n<l build up your strength, Thl~ 
strenHth i~ limited ,md II IS reduu'(l 
by lighllll!-\, ~o th{' opportunity to re,1 
IS u.-.eful. The w.ulock i<, .l\\ay .1t lilt' 
,t.ut oi tht· g,1I1H'. but he may r('turn 
,111£1 (.J l th you. 11 ht' doe~ h(' \\ill 
eilher ilJ.:ht you. prO\lnJ.: difiicull to 
ch.J5e .J\\<lY, or he Will u<,(-' hiS nMgK 
to turn you tIlto ,I ,mall crl'i1turt>. rob· 
hml-t you 01 your hNO Sldlu~ Iht,ro' 
raliol-t), 

TIME TO GO 

Wh('n YOIl hilY(' (ollected illI th£' 
treilSur£' you will 1)(' congriltulat('d 
ilnd told to fmd your way oul ' If 
you cao l Th{' way out 15 through .l 
door on level 0 ~o you are also tnld 

which I('vel you are on You Ihen 
have to make your way to level 0, 
open the door (which may be 
10ch'd) and leave triumphilnt ly 

t reasure or, you M Ay be Iralmed 
by the mon ster You r JlQ IS iI fac tor 
In calcu l at i ng your ' lI l'ro, 
r<llmg' so your honour 15 al ~ I akel 

If you r attempt to hll the monster, 
or Warlock , fails to chase II away 
or your ilttempt 10 run aw,lY h,,~ been 
uosuccessful, you Will be given the 
opt ioo to 'hit it' or ' run aWily' ,I&o1ln. 

Wht'nt'vl'r you are con fronled 
bva monst t'r or the Warlock himself 
m a ftghlmg mood. you will be gIVen 
Ill(' option to hit 11 (him)" or to'run 
aW<ly" You canoot kill the monsters 
(you are only <l young hero) but you 
can chase them away How('vt'l . 
~Otne ilre dililCult to defeat and 
('ach blow you del iver U\e5 UI) SOllll' 

of your st rength If you use up <111 
your strt'ngth, then you have lo~tl 
Nevefllwles~. If you chooS\' to rUIl 
<lway you Will be called a COWARD 
and lose some of your HQ (ht,ro­
quOtlenl). and you MAY lose soml' 

As yOlt move around liI(' man 
sion you Will f ind one of thr('« loca­
tions 'Door', 'H;lllway' and 'SlIlIr­
way' 
Oh l By the way, only 11ll' COml)uter 
knows what lhe tOlal .1Inount of 
trea~lI re to be found I ~ 1ll1d It won'l 
tell YOIt unt i l you have rellched Ihat 
~tlIoun t (i t wi ll be bel ween "1500 ~ Il d 
2~OO coins) Cood luck l 

INSTRUCT IONS 

Door (mdl "t' lodN/1 'lfJU 1l.J\'e' 111'0 OP/IOlh 
'O/X'n' or '('.1\'(" 
If YOU open Ih(' dool, you m,ll' find iJ re\hlrd 01 

iJ mon~/er or nOlhinl-: . • 111(1 h,l\l~ ro i(!,n(' If the 
dool ;~ loded and you havE' no ~E'Y, Ih('n you 11,11(> 
10/1.';1\'(' each I;me YOU leavE' a loca/;on, I\helher 
by (holC(, 01 1101. 1'011 rt~/... meeting a momler, which 
may re~ull in IOH of Ile,I}UIC 

l l/al/wdY Ihree OpllOO\ Move', t ~p/ole, 01 
S/,llUl 

Move mov;nl-: b.l(/..lhJ((h or ~ld('w.J¥~ m.lV ,e~uJI m 
iI bump on the he.lel !tom;) low beam, C.I!Hml-: 
some 10H of ~/Ienl-:/h, moving iom,lrd~ ;~ 5afe 
bec'lU~e you 'AolIl<l see the low beam III frOIll of 
you l 

hplore you mav Imd /(e,HIUe, a 1..1'1'. iI IE'~I J 
mom/€'( 01 iJno/h(>l loca/lon 01 notl1inl-: .lntl hdle 10 

leavE' 'AI/h /l1e ~,1I11(' m/... ,H .Jbo\e 
51ilIu~, L;~H your PO)}('H;on.,. \lllm level you ,III' on 
.Jnd Ie/UfIl> you /0 the opllofbMove. [ ~plole 01 
Statu) IIhen you ,11(' 1(',l{/y_ 
Sla;/I' .)Y three OpIIOlh.lip, Down' 01 Le.w(' 
You w;1I not /...no\' if 1/11' )ldl(Wily I-:oe~ up 01 down 
unlll you try. It you fIJ.J/..(' til(' wrong (/WI( t' you I,IiI 
/lal'e to 11',r\'(' 

VA RI AB LES USE D 

1. The follo .... ing.He D IMensioned .Hra ys, RE AD from DATA, 
mS/?,9) The namE' of {'.Jch mon~le' (alld \Vaflod. J. 
.rS( /, 9/ 1 he Ihl('(' loca/;on) found (door. halil~ay, ~tallll"Y}. 
/..Sf 1.61 The llil('(' ~mall C(e,l/u,e~ InlO whjch Ihe lVal/od. 

m/ql 
n(9) 

11/9/ 

m.lY rurn you 
Ihe ",');)/ancE' of (',Jeh mon'IN /0 your b/ow\ 
The el1dur.I1lce of each mon~w, /0 w;lh5t.ll1cJ )UC­
ce5~ful blow~_ 
The value by whlc/l your Ilero·qUOII('n/ i~ lIIet("H­
ed "h('n you beal e,tch mon51Cf .Jlld Ih(' /el1l-:/h of 



,1/ I) 
y{ II} 

e.Jch mOn)ler') nallle (fOl labulalion in lines J09() 
,lncl 111O}. 
Ihe lenglh of the IJ[fP~ in line -1000 
The pilch of Ihe lHII'} in line ~OO(J 

2. The loliowinK .lIre 'single ' Yilriables. 
hi HIgh Scole, c,lrned fOlw.Jrd 10 MJcc('))ive g.Jlllel 

('hi" -ht) 
'hI HerO_I,lling, ie ovel,ll/ KOle III each game, 
hq /lera-quOtlent, mcre,ned by cle ie,lt lll~ mon) ler) (by 

.J landomly-adju)tec1 value ofg'). 
c/ed The number of mon~le/S bea len 
hI f he (orce of your blow when you hu a mon)ICt 

(r.lfldomly )elec/(~d}, 
blo The value by whIch il ~ucceHful blow leduce) Ihe 

monllel') endUI.lnce 
mn R,mdom value (I /() 9) 10 select /l)fJll\/t 'r from m$ 

(array), ,lncl a})oci,l/eci values o f 'm', 'n', and 'E:', 
}/I YOUI ~tren~lh, infl,llIy 500, leduced by fig ht ing 01 

bumping your Iwad- IIICfeiJsed /)y re,llIIg. 
1'1'1 The value by wh;ch~tl i) leduced I<o hen you 

bump your head (r,lflclomly }elecl ed) 
/I!') Ihe maximum ,lmounl of tle,H!lIe /0 find (between 

I ~oo ,md 2500, rJndomly selr:cled). 
II ,A logIC vaflable ro change COUI)C of p,ogram when 

Ilc)' hal been leached /I plevent \ mOle tle<lSUle 
being found and allows you to le,he from line 16JO 
" you <lIe on le\lel 0 

c,h J he amount 01 tle,Hule you po>}CS) 
cn The ,lmounl oftrea)u,e found each t ,me 
ky The numbel 01 key) III youl pO)~eHIon 
wy .. Random v,llve (I to 1) /0 seleci .1$ ,md (/in'Cl GO 

,,/m in line I~O 
II rhe le~el (floor) whIch you a,e on 
bp _V~ed m linb ~OO to ~60,bp-= + I 'Up' <lnd 

bp I fo, 'OOl<on' " allen II' and the pi tch of 
rhe RUP 10Ulrne (line ~60J 

(0 Your hero.ralln): I} C,I/cu/Med 1>1' .1ddillgnh' +('11. y' • S) + 'hq' ,!f)d jl 

upI,lled e.1ch lime you change youl l o ea/lon), 
In Ih(' coune 01 the plogram "f' 'i' ,wd 'h ,lie lI~ed a~ FOR-NEXT 
Iil/Mbles /01 \,1II0U' I)UIJXr-e" 

Please nole: 

1 

Lme 10 

I Unlabelled R,mdom-v,lluel ,lIe Uled to d;Iecl 
}orn(' of IheCO TO}' 
}, INK[Y$ I} u,cd for your re~pon~b 10 Ihe vJflOu~ 
opllon~ of/elccl you ThIs allow) )1IlE:/c-J..ey en/ric) 
10 )peNI up opel ,11 Ion 01 the E:,lme IIol'I'evel, 
PAUSh and RlfP} have to be U)ed 10 ~/ow down 
the (Ii~play. 

EXTRAS 

A later,li dimemlon could be adde<f to rhi} plogl,l m 
)0 Ih,ll IheMo~e IOU/inC Ilan)/,lICI sideway}, fOI' 
I<oa,ds 01 b<lCic.W<lld5, ",.,thln <I 2·d,mcn)/on.ll alfay 
from a fixed eXit point, maintaining the vertical 
d,mcn},on ("/1") leqUl/emenH to Qu,llily 101 )UC­
ce).ful exil .11 line 16JO. Thl) eX11 pOint could he 
I,JIldomly genel,llM ill cach ,1pmc ,1m! " delcd 10 the 
e ~ 1/ lequiremefll) ,It Ime 16JO 
A landom value could be Renel,lI/~d f)ay between 0 
ilnd 10) as Ihe ~erllc.li cllmemion which 'f/' \~ould 
h<lv(' /0 equal /0 qU<llify fOI .uccenful ellt at line 
16JO 

HOW IT RUNS 

hloon.1 Soltw~l. Aulurnn 'as 

GAME 

I> 

" 



GAME 

lilies 50 /0 60 

Lilies 100 ro 150 

'Initialise each game (Iou tille completed by call­
ing Sl!broutine 5000 to 55(0) 

:'Core-Ioutine' ro which all orher tou/ines return 
5elecb and PRINTs local IOns and elifecls CO 
5UB 101 each 

Location (Iine~ 200 to 460) 
Lines 200 10 220 :'Hallway' PRINTs and acl~ on optrons, usin~ 'Co 

TO': 500, 600, 01 700. 
Line~ 300 /0 no "000(' PRINTs ,1nd acts on oplions using 

'coro': 800 Of 8200. 
Lines 400 to 460 .'Sraifway' PRIN r, ,1ncl ,1(ls 011 options, (outlne 

comple/e. 

Response /0 ' Hallway routine (lines 500 /0 780) 
Lines 500 to 520 :Move sele<:/ccI by INKfYs '" ' '" In line 120: 

PRINT's etc options (camplere). 
Line 600 :'hplole' seleereO by INKfYs '"2" m line no; 

I!ses 'CO TO' lille 16$0. 
Line 700 10 780 :'SlaIU.I' selected by INKEYs "]" in line 220, 

PRINts posseHioll, score, wh,1! level you are Oil 

iJnd lelUtn5 10 Nne 200 when you arc ready. 

Response to 'Door' routine 
Line 800 "Open' selecled by INKEYs "I" m line J20 

Random chalice of. (CO TO 1500 door locked) 
01 rco TO 1600 doOt open}. 

Responses to 'Explore' and 'Door opens' routines (lInes 1000 /0 '460) 
Lines 1000 10 1800 "Meet Momlet tou/me, Sl'lech mon51et 
(from 1650) (or I'RINT, <md d{/' nn opllon, 10 li)!hl rCO TO 
8200) Ime Ime WOf)} 0' tUtl J'''ly (C O '0 lilll' H5()O) 

01 riJndom Ch,lflCe5 01 mom reI ~le.Jliflj: gold 
ifl~le,ld of fij:hrillj: ,md if l\'alJoc~ IS mel. I,/fl­

dom chance oi Wal/oc/.. u~mg magIc (CO 10 
fme 17()(J) 

Lines 1100 10 1150 :'find ~old' roulme. from line 165(11,1/50 110m 
lille lIJO}. 
Ii maximum amoun/ ha~ nOI been /oulld, 
c,lleulMes Ihe amounl of e.Jch filld ramO/ml 
reduces in proporriOIl to IOlal alreM/y Foulld). 
PRINTs .Jmounl found and inClement\ gol(1 
score. Ihen checb gold .~cote it~,ljn~1 m,H· 
imum 

l. ine5 1200 10 1110 ''find key ' roulille flomline !650f,1Iw from 
line JIJO). 

Line IJOO 
(from 1650) 
Lilies I~oo 10 
(from 1650) 

Random ch,lflee 01 finding iJ key, or anothet 
10ciJ/Jon . i/ J key is found, PRINh and in-
cremenls olle kev /0 key KOle 

-'Find 1I01hln~ ' roulme, u~e, linl's 8()(}() to 8210 
10 complete rouline. 

1460 :'/ ind reSI ' rouline: random ch,1nce of finding 
reSI of ,lnorhet 10ciJliotl. If re'L rhen PRINh. 
BEEPs and incremenl5 Mrenglh \corc. 

Continuillion of 'Door' rout ine (line, 15()(J 10 1(50) from Ime 8()() 
Line, 1500 10 15.<;0 . 'Door locked' rouline; chech if you have a 

key fif nol Ihell CO TO 65OQ}. If you hiJve a 
key, Ihen a5b if you lV,lflr 10 lise ill (if " No " 
COlO 65(0). IfYe~ " Ihen decrement, olle 
from key·seore ,lfld c,1trie~ on 10 line 1600. 

Lines '60(110 1650 :'Ooor opens' toulitll': (flom lin(' 1550 01 line 
8(0). 

END ro ulines fLine~ 
Lines 1700 /0 1770 

PRJNT~, u;e~ 4100 for BUl's, ehecb if you 
h,lVe (,ni~hecl ,lnd r'lIldomly selects 'CO TO ' 

'1 mes "1000. or 1 /00 0' /lOO or I JOQ or I ~(X) 

1700 to 2050) 
" Billel end' loutine, (Warlock 'usc, lIlagIC ') 

110m line UHO 
PRINT5, seleClifl!; kS frOIll allay, usc, line 

Pc'oo n .. 1 S"lrw",e A ~lurnn'as 
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GAME 

Lrne) 1800 /0 188() 

Lineli 1900 /0 1950 

Lines 2()()() to 2050 

Lmes 2500 to 2570 

19(X) 10195010 complere 
" Successful End' rouline: from line 1630 

PRINTs scorh and u~es 1900 /01950/0 com­
plele. 

: 'I-/i score' and 'Play a~<lIn ' routine~; from fine5 
1770, 1880 or 2050, Increments High Score 
iJnd ash if you wan/ 10 Iry again. If " Yes" 
then goes 10 Ime 50: if " No" then STOP~. 

'Out of Strength ' loulme; flom line JOI0 
PRINTs and use~ line~ 1850 to 1950 to com­
plete 

" AII treaSUle found ' lou/me; f,om line 11·10. 
PRINT~, sets logic vaflable II to 1, re/urns 10 
'core-routine' (L 100). 

Fi ght Ro utin e (line~ JOOO to 3110). from line 1080.' 
Lines J()()() to 3040 :Calculales the force of your blow, dcclement) 

weng/h, checks to see if you in;ured the 
monster. if you did, then 'CO TO - 'ine 3050, 
if you did not , then goes 10 line 1050 for 
another try. 

Lines 3050 to 3130 : Calculate~ hOI\ badly you hUll the monster, 
decrements monsler 's endurance; ii monster IS 
still fit /0 fighl. Ihen Ie/urn, /0 line 1050, if 
mon5ler is no/ Iii to contmue /hen PRINT). in . 
Clement .1 'hero·quo /ient ', U5es 'CO TO': 1100 
or 1200 lor reward. 

Lme 3500 ''Title ' subroutine: PRINh tille, used in 
va,;ou$ parts of proglam to which It returns. 

Lmes4()()() /0 4500 -Beep routines (subroulme~). Returns /0 'core­
rou/me' if 'CO TO 4000' elc is used 

Lmes 5000 to 5190 " Imtla/ise raUl me' ~ubroutme cill/eef by l ine 
60. 
D/M, alfiJys, READ, arrays from DATA (Jines 
7500 to 78(0), PRINT, im/ruc/ion s and m-

, tialises variables, uses line 5500 10 con l inue 
Line 5500 :'CON rrNUE ' rou/me; Irom v.1riou$ pilr!> of 

plogram, re/ums 10 'COIe-routine ' (1200) 
Lines 6QOO to 6500 ,'Momler steals gold' rou/me, flom Ime 1040. 

PRINTs, decrements gold-scole, PRINTs new 
gold·score. cheeh if new gold scole ,~ below 
milximum and reset~ Ir if necessary. 

Line 6500 '''NoI '' rouline Irom lineli 1510. 1540; (He) CO 
TO 80D0 to conrinue. 

Lme 8()()() ;'Le.we rouline' !tom Imes: 320, 430, 1300, 
1460 and 6500 - carnes 011 to 8200. 

Lines 8200 /0 8210 .R.1ndom chance of mcctill#-[ another mon~tet . 
From lines 330. 420 an(/BOOO 

Lmes 8500 10 B530 Run .1WilY' foutme, from lines 1070. PRINh 
' Cowilrd" and decrement) hero-quolren/ ' then 
rilndom chance of 

Lme 8510 :(a) Dropping gold u)es CO TO 6010 to deere­
mCn! lIold·.core ilnd lelum /0 'COle-IOUl mc' 

LlIlc B54() :(b) belllg /rapped: re/utll, /0 linc 1050 101 
ano/hcr Ity. 

Lines 9000 10 9050 :'SAVF ' rou/me: acccHed /)'1 'BREAK', 'CO TO 
9O()(r 

10 REfIll WARLOCK 
20 LET hl-O 
00 ~APER 0: INK ., BORDER 0: 

LS 
60 00 6UB 5000 

100 LET . y ' INT ONO 431+1 
110 CLS , PRINT Vou find • 

•• Cwyl 
120 LET hr-c.h+k y45+hq 

P'uona! Sohwa'. Aut~mn '85 

C 

. , 

1~0 . 00 SUB 100+ 1004wy 
150 00 TO 100 
200 PRINT • • III ,",0"'.' (21 Explor 

., C31 Statu. -
210 PAUSE 0: IF INKEve <"J " OR 

INKEY. ) "3- THEN 00 TO 210 
220 oe TO 400+1004 VAL INKEve 
300 PRINT ' "Cll Op.n, (21 L.a", • 

" 



GAM E 

310 PAUSE 0: IF INKEY$ <-1~ OR 
INKEYS )~2" THEN GO TO 310 

320 IF INKEYS - ~1 " THEN GO TO 
eoo 
330 GO TO 8200 
400 PRINT '~(1) Up, 
131 L.av.~ 

121 DOHn' 

410 PAUSE 0: IF INKEYS ("1" OR 
INKEYS )"3' THEN GO TO 410 

420 IF INKEVS ."3" THEN GO TO 
8200 
430 IF INT I RND *3) THEN PRI 

NT •• No way " ,( 'up!" AND INKEY 
S .'1"), I"down!" AND INKEYS --2 
"II: GO TO 8000 
440 LET bp.1 INKEYS . "1'1-1 INK 

EY. '· '2' I 
450 LET fl_fl+bp: PRINT •• O.K. 
You a~. now on l.v.1 "'fl 
460 FOR f·2 TO 30 STEP 2: BORDE 

R INT if/41: BEEP .05,f*bp: NEX 
T f: BORDER 0: RETURN 

500 PRINT ·"l :Fo~w.rd 2:Back 3: 
L.ft 4:Ri9ht· 

510 PAUSE 0: IF INKEYS )"P AN 
DINT I RND *21 THEN PRINT ." 
You run Into a low beam"' " and 
hurt you~ head';: GO SUB 4500: L 
ET wl- INT ( RND *51+1: LET s tr ­
str-w l*10: PRINT •••••• Ouch!" 

520 PAUSE 50: RETURN 
600 GO . TO 1650 
700 CLS : PRINT TAB 121 "S TATUS 

710 PRINT '~You hav.:· 
720 PRINT TAB 7,'A aword and 

Shield" 
730 PRINT TAB 7'"Stren9th •... 

· .... '; st~ 
740 PRINT TAB 71~Gold coins .. 

• .••. "t csh 
750 PRINT TAB 71"Keys ....... . 

· ....• ,ky 
760 PRINT TAB 7,·Monst.rs B •• 

ten •. ',ded 
770 PRINT TAB 7'· H.~0 ~atln9. 

• •••• "' hI" 
780 PRINT •. TAB 7,'You ar. on 

I.vel ', fl : GO SUB 5:500: GO TO 
200 

800 aD TO. 1500+100* INT 1 RND * 
2) 
1000 LET mn_ INT I RND *91+1 
1010 CLS : PRINT •• SUDDENLY ! '" 
• You m •• t th. "Im.lmnl 
1020 FOR f -2 TO 21: BEEP .04,10: 

BORDER INT ( RND *7 1: BEEP .0:5 
,-10: NEXT f: BORDER 0 
1030 IF NOT INT I RND *:5 1 AND 
mn-9 THEN GO TO 1700 

) 1040 IF NOT INT I RND *101 THE 
N GO TO 6000 
1050 INPUT ~.: PRINT .~ What do 
you do?· .. ·(ll Hit ·,I·lt· AND m 
n <91'I " hlm" AND mn-91, " ! (21 Ru 
n ..... y!. 
1060 PAUSE 0: IF INKEYS ("I" OR 

INKEVS )'2 ' THEN GO TO 
1070 IF INKEYS -"2" THEN 
8500 

1060 
GO TO 

1080 IF INKEYS - " I" THEN GO TO 
3000 

1100 IF tr THEN PAUSE 50 : RETUR 
N 
1110 LET cn- INT ( RND *15001 ( I 
NT Ic.h/5001+1111+50 
1120 PRINT 0 INK 6,' · You find " 
cn" 90Id · cotns.· 
1130 LET csh-csh+cn 
1140 IF cah )~ t~.5 THEN GO TO 
2500 
1150 GO TO 4100 
1200 IF INT I RND *21 THEN PAU 
SE 50: RETURN 
1210 PRINT .• You find a key.' 
1220 LET ky - ky+l: GO TO 4100 
1300 PRINT •• Nothln9 there";: G 
o TO 8000 
1400 IF INT ( RND *21 THEN RET 
URN 
1410 PRINT •• You find some some 

food and wine .···" Have a ~ 

est •• 
1420 LET 5t~-st~+ INT ( RND *50) 
+~: IF s tr ):500 THEN LET str-500 
1430 PRINT ." ZZZZZ ZZZZZ ZZZZZ 
ZZZZZ ZZZZZ' 
1440 FOR f - l TO 5: BEEP 1.~,-48: 

BEEP 0.2,-47: PAUSE 25: NEXT f 
1450 PRINT •• " Oh deA~! Tim. to 
9 0 . " , 
' 1460 GO TO 8000 
1500 PRINT 0" Door locked! ' ;: GO 

SUB 4500: PRINT • •... Have you a 
k. y? " 

1510 PAUSE 50: IF ky<1 THEN GO 
TO 6:500 
1520 PRINT Yes. " ;: PAUSE 20: 
PRINT - do you want to use it?(VI 
N) • 

1~30 PAUSE 0: IF INKEY$ <) ~y' 

AND INKEY$ <) ·Y· AND INKEY$ 
() " n" AND INKEY$ () ' N" THE 

N GO TO 1:530 
1540 IF INKEY$ · -n- OR INKEYS 
- "N' THEN GO TO 6500 
15:50 PRINT . , yes ...... UnloCk do 
o~.·;: LET k y- k y- l: PAUSE 20 : PR 
INT • ... click· 
1600 PRINT o. The door opens . "; 
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1610 GO SUB 4100 
1620 PRINT ~ .......•.. )ook!· 
1630 IF NOT f 1 AND t .. THEN GO 
TO 1800 
1640 PAUSE 50 
16:!l0 GO TO 1000+100* INT , RND • 
5> 
1700 CLS , GO SUB 3:500 
1710 PRINT . TAB 9; "THE BITTER E 
ND " , TAB 9i'**************~ 
1720 PRINT .,~ You met your E 
nd at th e ~ 

1730 PRINT'" hands of the WA 
RLOCK. "· ·" He turned you into 

a "lkSC INT C RND *31+11 
1740 PRINT Your Hero-ratln 
9 WAS ";hr 
17:50 PRINT INK 6;" You foun 
d "jcsh j " gold coins." 
1760 GO SUB 4000: PRINT AT 19,1 
O;"NOW HOP IT! ": PAUSE 20: PRINT 

AT 19,14, ~ " ; AT 18 ,1 4; "HOP" 
: PAUSE 10: PRINT AT 18,14;" 
" ' AT 19,14, "HOP " 
1770 GO TO 1900 
1800 GO SUB 3:500 
IBI0 PRINT ' TAB B,"Congratu l ati 
ons! " 
1820 PRINT You've cheated t 
he Wilrlock" 
1830 PRINT' TAB 8j " and his pets .. 
1840 FOR 1-1 TO 3: GO SUB 4100: 
NEXT I 

18'0 PRINT' INK 6," You found 
",csh," 901d coins." 

1860 PRINT'" You have "jky'" 
key~1 I·s· AND ky C> Ill" left." 
1870 PRINT'" You defeated "id 
e dl " Mon s ters. " 
1880 PRINT ' ~ Your hero - ratin9 

", 1"1" AND !lt r >O) 1 I ~ w&" AND s tr 
C- OII"s ' ,hr 

1900 IF hr >hi THEN LET hi _ hr 
1910 PRINT AT 21,7j"Hi9hest Sco 
re: " , 1'1 I 

1920 INPUT PRINT MOl TAB 71 " 
Anothltr 90 ? IY/NI " : PAUSE 0 
1930 IF INKEYS _"yo OR INKEYS 
_My" THEN CLS: GO TO :50 
1940 IF INKEYS -~n " OR INKEYS 
·"N" THEN STOP 
19:50 GO TO 1920 
2000 GO SUB 3:500 
2010 PRINT ' " You've run out 0 

f strltngth . " 
2020 PRINT ." 
won Again!" 
2030 GO SUB 4000 

Pe'IIOnai SoUwa,.., Autumn '85 

1< 

GAME 

ied ~ 

20:50 GO TO 18:50 
2:500 GO SUB 4100: CLS : PR I NT A 
T l,10j"WELL DONE!" 
2:510 PRINT • • TAB 3,"you have fo 
und all of " 
2:520 PRINT' TAB 31"the Warlock' 
s treasure!" 
2:52:5 PRINT' TAB 3;" Now get out" 
1: PAUSE 20: PR INT " .. I f you can .. 
2:530 PRINT " TAB 31 "You ,are on 
leve l " ;_fl 
2:540 PRINT TAB 3l"The way out 
i s through 
2:5:50 PRINT TAB 3 ; "a door on Ie 
vel O' 
2:560 PAUSE 30: PRINT , •• TAB 10i 
"Good luck!~ 

2:570 LET t~-l: GO TO :5:500 
3000 LET ht - INT I RND *10)+1 
3010 LET str-str - ht*1 INT I RND 
*2)+1): IF s trCl THEN GO TO 200 
o 
3020 IF ht >m(mn) THEN GO TO 305 
o 
3030 PRINT '" You didn't hurt th 
e ";m. lmn) 
3040 GO SUB 4:500: GO TO 10:50 
30:50 LET bloaht-mlmn) 
3060 PRINT ' C" You hurt th ~ " AN 
D blo >_ 3)1 I" You frightened th 
e " AND blo <~ 2) lm.lmn) : GO SWB 

4100 
3070 LET nlmn)=nlmn)-blo 
3080 IF nlmn)C! THEN GO TO 3110 
3090 IF n(mn) C3 THEN PRINT ,. T 
he "imS ( mn ) 1 TO 9Imn)>;" looks v 
e~>, ill . · 

3 10 0 GO TO 10:50 
3 110 PAUSE :50: PRINT '" The "jmS 
Imn) I TO g l mn));" ru ns away": GO 
SUB 4100: PRINT ." BUT your str 

e ngth is now ";str 
3120 LET hq- hq+g(mn)*1 INT RND 

*3) +11: LET ded-ded+l 
3130 GO TO 1100+100+ INT I RND + 
2> 
3'00 CL5 PRINT AT l,12;"WARLO 
CK"' TAB 12j"**~***·: RETURN 
4000 FOR f - l TO II: BEEP zlf),yl 
f ): NE XT f: RETURN 
4100 FOR falO TO 20: FOR 1'1 - 0 TO 
3: BORDER 1'1: BEEP .016,f*2- h : NE 
XT h: NEXT f: BORDER 0: RETURN 
4500 FOR f - 5 TO 6: BEEP .:5, -6*f: 

NEXT f: PAUSE 50: RETURN 
':5000 GO SUB 3500 
':5010 PRINT AT 15,6;"Instru~tion 

s f o li O ... • 



S020 GO SUB S~OO : GO SUB 3S00 
~030 DIM m$(9,9): DIM a$(3,9) 
~040 DIM m(9): DIM n(9 ) : DIM 9(9 , 
SOSO DIM 1<5 13,6): DIM z l lll: DIM 

y I ll) 
5060 RESTORE : FOR f - l TO 9: REA 
., mSlf ) : READ lII ( f): READ n l f): R 
EAD 9If ) : NEXT f 
~070 FOR f ~ l TO 3: READ a s ( f): N 
EXT f 
5 0 80 FOR f - I TO 11: READ z(f): R 
EAD y (f): NEXT f 
5090 FOR f - l TO 3 : READ I<$(f): N 
EXT f 

SIOO PRINT . " You are & novl~e h 
~ ,.o ,. a. ldin9~·· TAB ~; ·th. "'a,.loc 
I<'s Man s ion." 
Sli D PRINT . ~ You hope lo find h 
i5 'j FLASH 1; PAPER 6j'TREASURE 

5120 PRINT . ••• •... Tn . W.rlD~k 

is awe-y •...• ••• T AB 131 FLASH 1 i 
"BUT"l FLASH 0 
5130 PRINT , . H. he." 1.+l his pe 
t <s guard It! " 
~140 PRINT ""BEWARE THE RETURN 
OF THE WARLOCK" 
S1S0 FOR f - 1 TO 3 : FOR 1- 4 TO 7: 

FOR h- 2 TO 6: BEEP . 01,++\+h : B 
ORDER h: BEEP . 0I,\+h- +: BORDER 
I: BEEP .Ol,h+f - I: BORDER f: NEX 
T ~: NEXT I: NE XT f: BORDER 0 
5160 LET hr - O: LET tr - O: LET ky· 
o 
5170 LeT lr.,, - 1500+100* INT ( RN 
o *10) 
5180 LET fl-O: LET d~d -O: LET hq 
- 0 
5190 LET . tr _ 500 : LET ~ . h · O 

5500 PRINT AT 21,3i"Pr • •• any k 
. y to CON~INUE· : PAUSE 0 : CLS : 
RETURN 
6000 PRINT •• Who kno~k. you QV. 
r and · ·· · tak~. some of y our gol 
d. " 
6010 L ET cs h - c s h - INT f e_h I ( INT 

( RND * 31 +1) ) 

6020 PRINT "; INK 6;" You nOH h 
ave " ; csh; " 'Jold c oin • . • 
6030 IF tr AND csh <tr • • THEN LE 
T l,. - O: PRINT ••• TAB 3 1 ~S l."l I 
001< 1 .H ) _ 9& 1 n .• 
60~0 GO TO 4 S00 

1< 

GA 

7 600 DATA "Ha ltw a r ,","DOor, ',"St 
. 'rway . • 
7 7 00 DATA 1,4,1,4,0, 3 ,4,1 .2 , 4 , 0 . 
75 ,7,0.5,6,1,6,0.3,4,0.7,4,0.5,3 
• 1 ,4 
7 800 DATA ",.abblt · , · fr03·,"flea" 
8000 PRINT • . . ... L~av.!": GO SUB 
4500 

8200 IF NOT INT t RND *S) THEN 
GO TO 10 00 

8 2 10 RETURN 
e5~0 PRINT" Coward": LET hq- hq 
- 9(mn )*( INT ( RND *31+1) : IF hq 
( I THEN LET hq- O 
85 10 GO TO 8 S20+10* INT ( RND *3 , 
8520 PRINT '" Unfortunat~ly, in 
y o u r has t . ··· · y o u trip and drop 
some 90Id, " GO TO 6010 

8530 GO TO 4 S00 
8:140 PR IN T . " Oh! 8ad lu~ k! H. 
r ap ~ you. GO SUB 4500: GO TO 
0 ' 0 
9000 CLEAR , LET SS - "WARLOCK" 
90 10 SAVE 5 S LINE 
9 020 PRINT 'REWIND 
EY TO VERIF Y • 
9 030 PAUSE 0 

0 , EEEP 

• PRESS 

90 4 0 VERIF Y 5 5: BEEP 1, 0 
90':50 STOP 

URRLOCK ......... 
THe: eITTE!:R e:NO ................ 

1,1 0 
ANY 

You .et your ~nd at tt'le 

handS Of the UARLOCK. 

He turn ed you into. fL ... 

your Her o - ra.ting UA~ 66 

You found 0 gOld coins . 

NOW HOP IT ! 

Hi9ht s t Score : 6~ 

5WOOe:NLYI 

Y OU aeet the Medusa 

Uha.t. dO \IOU do'? 

(1) Hit it! (2) Run .aw.a\l! 

l , 

" 

6~00 PRIN T . " No ! " ;: GO TO 8000 
7S00 DATA · Gobl ln · , S , 8,6 , · T,.011 " You fr igh tened tt'l .. Me.dusa 
, 3, 1 0 , S . · D~mon" , 2 ,1 0 , S, " Vampi"~ ~ 

.2.8, 7 . · W~,. ewo H " , 4 , 9,8,'P)' lh o n ' The; Medusa runs • ., • ." 
,3 ,4 ,6 , ' Gh05l" , 2 , 8 ,S , " D"490n " ,4, ( eUT your stt'"c ngth is no. 3Qe 

::::"::, :6:':":": A: "::L:O:C:"::":,:8:":':2::,:7:::::::::::::::::: __ ::::::::::::::::::::::::::::::::::::::::::::[] 
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E. FRENCH AND DAVID MOLD UTILiTY 

Zipping and 
Zapping Spice up you r games with a 

few novel sound effects, Zip 
'em and zap 'e m! 

A
nyone who has tried to write 
their own games on the Sppc· 
trum will have found the 

BEEP (ommand very limited and 
many people have bought add-ons 
to raise t he Sj)c(trum's ~ound to that 
of the BIK mino III verS<ltility a~ 
well as volume. However, for most 
people nO-DO is a high Ilrice for 
su(h a simple ta~k 

Fortunately, there IS a com ­
promise solution whi(h uses soft­
ware rather than hardware to 
achieve special dle(\ sounds su(h 
as eXI)losions at negligible COSt 

ZIP! 
by David Mold 

This is a mlc program which pro­
duces a much more Interesting 
sound from the Spectrum speaker 
than i ts usu<l1 'beel>' It can be called 
very easily from BASIC and the 
sound produced Gin be varied by us­
Ing OEF FN The program Wi' S Writ ­
ten for 16K Spectrum and could 
easily be run on a 48K model, 
al though tht.' addresses should really 
be changed 10 put It higher in 
memory on the 48K version 

The listing of the m/( is III three 
columns: the first shows the address 
of the corresponding bytes, the se­
cond shows the decimal codes of 
those bytes and the third shows the 
ZOO opcodes 

It should be entered to the ad­
dress 32500 using the shoft BASIC 
plOgram 

The code can then be SAVEd us-

'"' 
SAVE "beep" CODE 
12500,32 

~nd when it is required for use with a 
program - existing or to be written, 
it can be loaded from tape thus 

CLEAR 32499.1 DAD "beep" CODe 

and then used III conlunctlon With 
the program as des(rlbed previous­
I, 

~nonal Soilwa'ft Autumn '85 

To call this rout ine from a progrilln, 
first 

DEF FN b(x,Y)= USR 32500 

then, when the beep IS reqUired use 

LET 1 = FN b{N,N) 

where N,N represents two numbers 
you can spedfy WhiCh, very broadly, 

BASIC PROGRAM 

CLEAR 32499 

set the durat ion and pitch reSI)ec­
t ively They shou ld both be between 
o and 2')5 inclusive Experrment to 
f ind the effect o f varYing the two 

lac tors. Also, try 

PO KE 32528,12 

<IS a direct command, and experi ­
ment further to find its effect 

10 
20 
30 

{)A T A 41: 1 1,92,17.-1,0,25.711,15,25,70,,58,72.92,103.47 
DA 'A 203.-17,203,47,238, /6,2 / 1,254,8 1,21,32, - J, 13, 
'16, - 1/.201 

" 50 
FOR N = 1 TOJ2- RfADa 
POKE 32-199+11.,1' NFXT n 

BEEP ROUTINE 

J2500 
31503 
J2506 
32507 
32508 
12509 
32510 
32511 
J25 '14 
32516 
32518 
"32520 
J2.~22 
32524 
@32525 
12526 
31528 
32529 
32531 

ZA P! 
by E. French 

42:11,92 
17,4,0 
25 
78 
15 
15 
70 
58,72.91 
203,47 
203.47 
203,47 
138,16 
211,254 

" 21 
32, --1 
IJ 
16. - "II 
20'/ 

The second program cont<llll5 three 
prp-defined sounds 

1) A Z<lP 
2) A MJchin(' gun shot 
3) An Explosion, 

As It stands the program oC(upies \!, 

Id hI.{DFfADD) 
Idde.-l 
add hl,cle 
Id dhl} 
acid hl,de 
add hI,de 
Icll)Jhl) 
Id a,(BORDCR) 
~1,1 a 
51.' il 
~IJ ,1 

xo, 16 
Oul (25-1).a 
Id d,c 
dec d 
Irlll @ 
dec c 
cI/lll, • 

'" 
Kllyte whi(h is normally reserved 
for the printer so as to conserve 
memory 

The program is in six parts: the 
first contains two subroutines which 
can produce whi te nOise (for gun­
shots and explosions) or tones (for 
sirens and laps) The second, third 
and fourth parts produce the pre­
defined sounds. The two remaining 
routines p l;!y the user-{:[c/i ned 
sound t he first with whi te noise (a 
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kind of rushing ~und) and the other 
with tones 

USER DEFINED SOUNDS 

The BEEP command produces a 
neat rellular regular wavdorm 
reminiscent of an electr ic organ 
which IS not very useful to the 
games programmer 

SI)ecial effect sounds are not so 
simple and rcquir(' more inform a­
l ion in order to be produced With a 
BEEI' command It IS necessary to 
provide only two figures or 
par(lmeters the first mdicates how 
long you want the sound to last for 
and the second mdlcates the pitch 
of the resultant sound A special ef· 
fect sound can best be thought of as 
a succession o f BEEPs one after 
another However. speCial effect 
sounds cannot be IHoduced by the 
BASIC BEEI' command because the 
Interval between Individual BEE Ps IS 
too great 

ThiS. thankfully. is not an In SlH­
mountable problem. because by us­
ing mach me code routmes the delay 
between BFEP~ becomes neillible 

If sounds such as explosions arc 
to be produced. successive BEEPs 
1'1'111 not suff Ice Such sounds are 
produced With whi te nOise which on 
Its own gIVes a rushing nOise 

Now to the I)racticalitles There 
;s no need lor the u~er 10 know 
anything about m,lchine code. All 
that IS reqUired IS to follow the~e 111 -
st ructions' 

1 Type III Ilstlllll one 
2 RUN It 
3 TYI>C SAVl; " Sounds" CODE 

23926.256 and enter 
4 ReWind the tape and 

VERIFY" " (ODE and enter 
5 If you get the messalle 

" Tape loading error" then 110 
to stage 3 

6 The BASIC wogram has now 
done Its job and It is sa fe to 
NEW To r('COVN the 
machltlc codc rou tin e use 
LQAO· · .. CODE 

If you have an a~~embrer you should 
type 10 Ilstmg 2. assemble It and 
SAVF the code 

RUN OLD RAY GUN 

The ne~t thmK you will want to do IS 
l isten to your new sounds To do this 
Simply enter the followlnll 

10 I'AUSF 0 fUM waits for 
keypress 

20 LET (an unused variable) 
= US~ 2)j75. ~FM make a 
ZAP 

JO GO TO 10. REM do It agalll 

" 

When this is RUN it !Urns your Spec­
trum Into a ray gun By changlllg 11Ilf' 

20 to 

20 LET (a n unused vanab le) = 
USR 23386 

Now your Spectrum IS a machlll(' 
gun And maklllg line 20 read 

20 LET (an unused variable) = 
US~ 23]98 

Now whenever you press a key your 
Spectrum hapl)lIy explodes l 

So to sum up 

lET (an unused variable) = USR 
23375 produces aLai) 

IF.T (an unused variable) = USR 
23386 produces a machille 
gun shot 

1FT (.tIl unused variable); USR 
23398 produces an explo­
sionl 

YOUR OWN SOUNDS 

The more skil full will want mort· 
than lust these three and Impressive 
sounds can be custom made 
However. take great care if you go 
wrong on this sect ion you m ight 
have to walt several days before 
your machine has finished your 
sound 

So. to produce your own effects 
you must tell the computer tlw 
length and pilch of the eight beeps 
which make " p the sound yOll want 
to produce You mllst also tell 1\ 
how many limes to play each beep 
Thus. for each beep there are three 
I)arameters length. pitch and the 
number of tunes you want each 
beel) to be produced So in total 
there arc 24 parameters The I)ro­
cedure to tell these to the comput('r 

" 
10 DATA (length o f IstJ.(plich 

of lst).(No of times).(length 

LISTING ONE (BASIC) 

of 2ndl.{pltch of 2ndl.(No of 
timesl up to, (length 
of 8th)'(pitch of 8th).(No of 
tllnes) 

20 FOR a"" 23300 TO 23323 
RI;AD dl'OKE <I .d NEXT a 

The length of each beel) IS a number 
from 1 to 255 and the longest note I~ 
o The pilch of each bel"'p is a 
number from 1 to 255 where 1 IS the 
highest pit ch (but 0 is the lowest) 
Sim ilarly the m ultiplier (how many 
times) goes from 1 to 255 (again 0 
~pves 256 cycles) 

ThiS I)rogram as II stands reSides 
In the prmter buffer which fo r mo~t 
people is unused However If you 
enter any of the prmter commands 
LUST. LP~INT or COpy then the 
sound will generate a delay fo llow 
ed by NEW. so t(lke ca re 

Once YOll have prOVided the 
machine with the data you will need 
10 know how to play (he sounds For 
thl~ there are two cOlllmands 

LET (an unused varlable) = USR 
23410 thiS will p lay your 
sound WIth tone~ 

I.[T (an unused varlablc) = USR 
23432 thiS Will 1)lay your 
~und With white nOise 

Another slight snag encountered 
With thiS roullne IS thilt when the 
sOllllds are produced the border 
lIoes white If you use an ilssembler 
10 write in thiS programm you can 
change it to SUi t your need s 

HINTS 

It IS a wise Idea to make the sounds 
last for as short as pOSSible because 
It is then less obvious that the pro· 
gram SlOPS 10 produce Ihl"' sound 
AI,o. the volume of the sounds IS In­
creased by rest Ill!! the milchllle on a 
hard flat surface such as a d('~k or 
tablt· 

10 OA., A t97.11 1.6 7. 16.1S", . 10.20 1. 1 <N.l0 U(l7.10UI5. 
211 .25",. 11.11 . U .1",0.10919J.201 

' 0 

'0 

" so 
60 

7n 

80 

OA TA 197.1/J. 175.101./99.20J.207. 20J.2 /5.67.1 6. 
15",.203.2J 1 .11 1.15",.67. /6.1 5",.20J. 16 7.21 1.25",.1 1. 
Jl.2)9.109. /9J.201 
OA TA 21.1. m. 128.20S. S().91 .29.J2.1'O.1()1 
OA T,.., JO.0.22.11.1()).19. 91 .28.21.12.149.201 
OA TA 30.0.22.128.105.19.91 .18.2 I.J2.249.201 
OA IA 11.J.91 .1S.116. H .94. 15.78. 15.105.29.91 . 1 1. 11. 
250.11_US",.28.56 .1J9.20 1 
OATA 3J.J.91 . 1$.86.35.'1",. IS.7IU5.105.$0.91.1 I. 11, 
l.SO.125.1S",.28.56.11'1.1() 1 
FOR a -= 1 1125 10214, I RI.AI) dPOKf iI .e/NfXT .I 

J 
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LISTING FOR USE WITH AN ASSEMBLER 

ADDRESS NMQNICS 
1 JI25 pu~h be 
21126 pu!>h dc 
11 117 Id h.c 
11118 din7 _ 2 
211/0 Id ilJ/)C/ 
2J HI sc! (J .• l 
11111 }C! 1 .• 1 

11 lIS ~C! / .• 1 

1 JlJ7 ou!IlS4/ .• 1 

lIfI? mc c 
21 uo dec d 
11141 Ir nL 16 
1114 J pop d(' 
11144 POI' be 
11145 ,,' 
lJ346 pu~h he 
11/47 pu.,h d(' 
lJH8 XOI il 
11149 \e! O.J 
1 I lSI ~er I,J 
111')1 !>t'/l,a 
1115,S Id !J,(, 
l11S6 d,nL 1 
l1H8 ~er 4.,1 
11 J6() ourllS"/.;) 
1 J 162 Ib b (' 
1 Jl6 I diM - 1 
11 /6S Ib ,I,a 
21167 oulllS4} .• 1 

11169 dec eI 
1/17(J If III 17 
10n. pop c/(' 
ll1n pop be 
1117 .. fI'l 
11/75 lei eI.1 
1 J 177 Id e,Il8 
1 Jl79 c<l1I 11146 
1 J 181 de< • 
1 JJ8J I' nL 6 
l1111S '" 11186 lei (,,0 
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DEC IMAL CODES 
197 
111 
67 
16.25 .. 
10 
.!O1,199 
101.107 
lOUIS 
111.1S4 
12 
11 
/1,1"0 
209 
I9J 
1m 
197 
211 
", 
10J.I9<} 
lOU(J7 
101,11S ,.7 
16.1S" 
103.1 II 
1I1.1q 
6: 
16.1S" 
101.167 
111.2, .. 
11 
11.219 
109 

'" 1()1 
11.1 
10,1 HI 
lOS. SO 91 
19 
11.2,0 
101 
JO () 

11188 
1 119(J 
21J9J 
lJJ94 
11/95 
1 JJ97 
21J98 
21400 
114r)1 
13405 
11406 
114r)7 
2 NO'/ 
n .. /O 
11"1 J 
1341 .. 
1J4 I 5 
114'6 
1 J4/7 
11418 
23 .. ,9 
U-IlO 
11411 
1/ .. 1 .. 
11"16 
1/ .. 17 
1 Nl') 
.' HJI 
lUll 
lHI5 
lJ" $6 
2J4J7 
114 UI 
lJ,139 
lJ440 
lJ4~ I 
11441 
11 .... 5 
lJ .... 6 
2 $"~ ll 
1 I .... ·} 
1Nli 
lJ"S I 

UTiliTY 

Id d. J1 12,12 
c.11111116 If)~,29" I 
lIIe (' 2R 
(/(' f d 11 
/, 01 _ 7 12.l"'J 

'" 201 
lei e,O 1II,f) 
Id d.118 21.U8 
c,lll 2 JJ26 .W;,l'I.,)1 
mc e 18 
dt'C d 21 
/, nL _ 7 /1,1"'/ ,,'I !f)/ 
}d hI.1U9<J 1/, J '/I 
me /11 " Iii d.lnl) HI. 
inc hi " 1<1 ('.In/) '" lI)e hi " 1<1 c/hlJ '. me hi ,; 
(,III 1 J 116 ,WS,91 
tiff e " /1 'lL b 11.'SO 
1<1 .t.I , .. .' 
(j) !8 25",.'11 
,n 17 Sf),.' 1'1 
11'1 201 
1(/ hI.! WI'I IU,ql 
In< hi ,; 
1(/ dlhi/ 8/. 
onc hi ,; 
1,I/'.1nll " 01)( hi I>; 
III dhll 7H 
inc hi ,; 
(,III .'IH6 .'(),;, if) 91 
dee c " If nl " /1,1';/1 
Id,I,1 , " .' 
<Il 28 !';".111 
,n " ~() l/'J 

'" .'m 

0 

" 



CH I-YEUNG CHOY 

From beep to 
Mozart 

All eg ro , 
n J'-

• 

. H~ - • -

The Spectlum's oft maligned 
beep ha~ been consIdered too 
fct'ble for any reason~ble 

mU~lcal applIcatIon In the pa~t. but 
now we p/(~5('nt a program whIch 
WIll makl' you thonk agalnl 

ANDANTE 

A great deal of thought and altt~n­
tlOn to I{'chl'llcal detaIl hilS gone mto 
Ihli plOgliltn fOI ,nstance. th{' 
<;ubloutm{'s have been pul at 1111' 
start of the progrilm to get ('vely 

HOW IT RUNS 
SUb.oulllle, 

And you thought a ll yo ur 
SI)ectrum cou ld do was beep 
quiet ly at you! Thin k aga in , 
musi c love rs. 

±=W~_E 

-- y -

ounce of speed from Ihe comput{'. 
Chl'Yeung lell s us that hIS 

greatesl problem was I,ttmg t! InlO 
the 16K due 10 the amount of DATA 
re<IUl.ed and that he almoSt Silve up 
TVI)(' II 10 and then gIve VOUI fong{'l <; 
iI r('st i1nd you r ears a treat Plavon 
maestro! 

Inst{'ad of the u)ual selectIon of 
sound effects or bro{'f burst of barely 
reCognl~abl{' tunl'~ Chl·Yeunl: I"" 
succes~fully programmed iI ,om· 
puter vt'r~lon of the fllst movement 
of MOlillt'S 1)lano sona! iI In C Millor 
K;45 Whilt I~ I'ven more amMing 1\ 

thilt It 1<; wrltt{'n ilil 10 BASIC and flh 
mtO the 16K Illi\Ch,nel 

Lin{'~ 10·2)0 
LillI.') .I4()·520 
I ille WOO 

DATA }I,l lemenl> COfll,lIninJj PJlch of note} 
~('I up viJli, lh/('\ for 110le durill!OIl. 

LIIlt', /OW·2()70 Mdlll pIO~'Jm (Oll,i' /ill/ol of FOR·t'U \I loop, 

00 Pe.""nal Soltwa •• AUlumn '85 



8 >REM ••••••••••••••••••••••• 

* SONATA * *---------------------* 
* C-Y C~O)' 1983 * 
***** •••••••••••••••••• 

18 GO TO ~m8 

28 REM Hi!+.******************* 
3~ REM SUBROUTINES 
48 REM *********************** 
:5.0' READ B, C,D 
6.0' BEEP 2*X,B: BEEP X,C: BEEP 

X,D: RETURN 
7m FOR M- l 
.m READ B' 
.m NEXT M' , .. FOR N-l 

11. READ B' 
12B NE XT N 

TO 1. 
BEEP 2 ,D 
RETURN 
TO • 
BEEP Y,B 

130 BEEP X,1 4: BEEP X, 19: BEEP 
X,7: PAUSE 2:5 

14.0 RETURN 
l :5B READ B,C,D,E,F 
16.0 BEEP 2*X,B: BEEP z,e: BEEP 

Y+Z,D! BEEP Z,E: BEEP Y+Z,F: RET 
UR~' 

17. FOR N- l TO 1 2 
1-SS READ B' BEEP Z,B ,.m ~'EXT ~I ! RETURN 
2.m BEEP X,1 9 
21. FOR N- l TO 12 
220 READ B, BEEP 2, B-12 
23!2J ~IEXT tI: RE TURN ,.. READ B,e,D 
2:5.0 BEEP 2*X,B+:5: BEEP X,C+~ : B 

EEP X ,D+~: RETURN 

~0S REM *********************** 
~ 1 0 REM MAIN PROGRAM 
:529 REM *********************** 

P",oanal SohWB'" Autumn '85 

MUSIC 

:53.0' LET X- l /2 : LET Y-X/ 2: LET 2 
- X/ 4! LET A-XI S 
~40 GO SUB 50 
~50 READ B,e,D,E 
560 BEEP X+Y,B! BEEP z,e: BEEP 

Z,D! BEEP X,E! PAUSE 25 
570 GO SUB 50 
5SB BEEP X ,19 
.,90 FOR N"' 1 TO 3 
600 BEEP A,19! BEEP A,17: NEXT 

N 
610 BEEP A,l6: BEEP A,17: BEEP 

X , 16: PAUSE 25 
620 FOR N- l TO 5 .3. READ B' BEEP Y,B 

••• FOR M- l TO " .,. READ B' BEEP :::, B: NE XT 1'1: 
EXT " ••• GO SUB 7m 

670 00 SUB , .. 
••• FOR N- l TO 2 

••• FOR M- l TO • 

N 

700 IF tj - l THEt' BEEP Z, l: BEEP 
Z,2: GO TO 720 
710 BEEP Z,0: BEEP Z,2 
720 NEXT 1'1 : NEXT N 
730 RES TORE 2120 
7 40 FOR N- l TO 2 
7 :50 RESTORE 2120 
7 60 READ B,C,D,E,F,G,H,I,J,K,L , 

M,P 
77.0 BEEP Y,B: BEEP Y,e: BEEP X+ 

Y,D: BEEP Z,E! BEEP Z ,F : BEEP Y, 
G: BEEP Y,H: BEEP A,I: BEEP A,J: 

BEEP A,K: BEEP A+Z,L: BEEP Z ,M: 
BEEP X,P: PAUSE :50 
7S0 NEXT N 
79'16 FOR N- l TO 4 
800 GO SUB 70: NEX T N 
810 GO SUS 15'16 

820 SEEP Z,20: BEEP X+Z,2 l : BEE 

" 



MUSIC 

P A.23 : BEEP A.21: BEEP A.2S: BE 
EP A,21: BEEP Y.24: BEEP Y,21: B 
EEP Y.24: BEEP Y,21 

83e BEEP Y,23: BEEP Y,19 : BEEP 
2*>:.26: BEEP Z.24: BEEP 2.23 : BE 
EP Z,21: BEEP Z.19 

84.0 FOR N- l TO 15 
8:58 BEEP A, 23: BEEP A,21: NEXT 

" S6S BEEP Z.19 : BEEP Z. 21: BEEP 
X .19 
S7. GO SUB 17. 
SS. RESTORE 218.0: GO SUB 2 •• 
S •• BEEP X,7: BEEP X,23: BEEP X 

,19 : PAUSE 20 

••• BEEP X.7 : GO SUB 1 7 . .,. RESTORE 219.0: GO SUS 2 •• 
.2. FOR N- l TO 2 .3. GO SUB 7.0: NE XT N 

••• BEEP X,1 7 

••• RESTORE 219.0 
.6. FOR N- l TO 12 
. 7 . READ "' BEEP Z. B-:5: NEXT N 
.S. BEEP X ,14 

••• RESTORE 219.0 
HH'.0 FOR N_ l TO 12 
llH.0 READ S' BEEP Z,B - 1 7 : NEXT N 
U'29 RESTORE 222.0 
103.0 FOR N- l TO 7 
1.040 GO S US 79: NEXT N 

10:58 RESTORE 2.030: GO SUS ... 
1969 READ B.C.D.E 
1.079 BEEP X+Y .B+:5: BEEP Z.C+:5: B 
EEP Z.D+:5: BEEP X. E+:5: PAUSE 2:5 
1989 GO SUB 248 
1.090 BEEP X,24 
11SS FOR N- 1 TO 3 
IllS BEEP A, 2 4: BEEP A, 22: NEXT 
N 
1129 BEEP A. 2 1: BEEP A,22: BEEP 
X, 2 1: PAUSE .. 
11 39 FOR N- l TO • 
1149 READ ., BEEP Y.B+:5 
11 :1.0 FOR M- l TO " 11 69 READ ., BEEP Z, B+5 
1179 NEXT M' NEXT N 
11 B0 BEEP 2*x,Zl: PAUSE 2:1 : BEEP 

X,2 1 
119.0 BEEP 2*>:,19: PAUSE 2:5: BEEP 

X.19 
1299 BEEP 2*X.17: PAUSE 2:5: BEEP 

X.1 7 
121S BEEP 2*X. 1 6 : P~USE 25 : BEEP 

X, 16 
1220 RES TORE 2308 
1239 GO SUB 79 
1249 RESTORE Z18£1 

1 250 GO SUB 7.0 : GO SUB 1.0.0 
126.0 FOR N- l TO 2 
1278 FOR M- l TO 4 
1289 IF N-2 THE~I BEEP Z.5: BEEP 
Z,7: GO TO 1369 

129£1 BEEP Z.6: BEEP Z,1 
1389 NE XT M: NEXT N 
13 19 FOR N- l TO 2 
1329 RE S TORE 212£1 
1339 READ B,C.D,E.F.G.H,I,J,K.L, 
M .P 

1348 BEEP Y,B-7 : BEEP Y.C-7: BEE 
P X+Y.D-7 : BEEP Z .E -7 : BEEP Z,F-
7 : BEEP Y,G-7: BEEP Y, H-7: BEEP 
A,I- 7: BEEP A,J -7 : BEEP A,K- 7 : B 
EEP A+Z,L -7 : BEEP Z,M-7 : BEEP X, 
P-7: PAUSE 5" 
135.l'1 NEXT N 
1360 FOR N- l TO 2 
1 37m FOR M- l TO 16 
1386 READ ., BEEP 2,B-:' 
139.0' NE XT M' NEXT " liJ99 FOR N- l TO 2 
1410 FOR M- l TO 16 
1429 READ ., BEEP 2.B+5 
1439 NEXT M' tlEXT " 1440 RESTORE 2299 
145.0 GO SUB lO. 
1468 BEEP 2*X.2l: BEEP 2.20 : BEE 
P Y+Z. 2 1: BEEP Z,28: BEEP Y+Z.21 
1478 BEEP Y.19 
1488 RESTORE 2319 
1498 FOR N- l TO 14 
159.0 READ B: BEEP Z .B : NEXT N 
1518 FOR N- l TO 15 
152.0 BEEP A.16: BEEP A.14 : NE XT 
N 
1539 BEEP Z.12: BEEP Z.14: BEEP 
X ,1 2 
1:54.l'1 RESTORE 2188 
15:58 FOR N- 1 TO 1 2 
1:56.0 READ B: BEEP Z,B-7 : NEXT N 
1578 BEEP X,12 
1:58.0 RESTORE 218.0 
1:590 FOR N- l TO 12 
168£'1 READ B: BEEP Z.B-19: NEXT N 
1619 BEEP X.S : BEEP X, 16: BEEP X 
.12: PAUSE 25 

29.09 REM ••••• ~ •••• ** •••• M ••• *** 
20 1.l'1 REM DATA 
2.l'128 REM *********************** 
2.l'130 DATA 12,16.19,11.12,14,12 
294.0 DATA 2 1.1 9 .24 
2(!158 DATA 9,11.12,14,16.17,19,21 
.1 .... 1 / .1 6 ,14.1 :.! .lJ.9 
2868 DATA 7 .9,11.12.14,16,1 7, 19 , 



17,16,14,1 2 ,11,9, 7 
2870 DATA ~ , 7 ,9 ,ll,1 2,14 .1 6,1 7 ,1 

6 , 14,12,11,9, 7 , ~ 

2880 DATA '1 , ~, 7 ,9,11,12,14,16,14 

,12.11,9. 7 ,~,4 

2098 DATA 2,'1,~, 7 ,9 , II,I~ , i'1,9,1 
1,1~,14,16.17.19 

2 100 DATA 21,2~ , 24 , 2~,21,19, 1 7 ,1 

6,17,19,21,19,1 7 ,16,14,12 
21 10 DATA 11,19,16,12,14,19,16,1 

2 
2128 DATA 2 6 ,2 ~ ,19, 2 1,2~,2I,19,2 

1,19,21,19,18,18 
21 ~8 DATA 26, - l,2,7,11,26,2~,19, 

16,8, '1, 7,12,16,19,16 
21'1.0 DATA 24,-~,e,6,9, 24 , 21,18,1 

4 , - 1 ,2, 6, II , 1'1, 18, 14 
21~8 DATA 2~, - ~, - I,4,7,2~ ,19,J6, 

12, - ~,8, '1, 9,12,16,12 
2160 DATA 2I, -6,-~ , 2,6,21,18,14 , 

II, -~, - 1 ,2, 7 , 1 9 ,14,11 
2178 DATA 9,ll,12,1~,16 
2180 DATA 19,14,19,2~,26,2~.19,2 
~,24,21,18,21 

MU SIC 

2,24 , 21 ,18,21 
·2288 DATA 7. - 1 7 . - 1~, - 14, - 1 2 , - 18, 

-8 , - 6 , - ~ , 19, 22 , 21,19,17,16,14 
221 0 DATA 1~, - 1~, - 13, - 11, - 1.0, -8 , 

-6 , -4.-~,2~,2e.26.25 , 22,21,19 

2228 DATA -7,2, '1,~,7,9,11,1 ~ ,14, 

2,~,4,2,0,-1,-3 

2238 DATA - 4,11,12, 14,16,18,28 ,2 
1,23, - 4, - I, - ~, - 4, - 7, -8, - 18 
22 48 DATA - 12,21,28,26,24,2~,21, 

19, 17,2,9, 7 ,~,'1,2,0 
2258 DATA - 1,19,26,24,23,21,19,1 
7 ,16,8,7,5,4,2,0, - I 
2260 DATA - 3, 1 7 , 24 ,23 ,21,19 ,1 7 ,1 
6,14, - 1, 5 ,4, 2 ,0, - 1, -3 
227 8 DATA -4,16,23 , 2 1, 20 ,1 7,16, 1 
'1, 1 2, - 3,8 , - 1, - 3 , -5 ,- 7 ,-8 
2288 DATA - 18,18.14,12,l .0 , 9 , 7,~, 

4,~,7,9,18,12,14,16 

2290 DATA 1'1,13,14,13,14 
2380 DATA 14 ,2 ,'1, 5 , 7 ,9,11,1 3, 14, 
9, 11,1 3 ,14,1 6 ,1 7, 19 
23 10 DATA 21 , 23 , 24,26 ,28,26, 2 4,2 
3,2 1 , 1 9, 1 7 , 16 ,1 '1,1 2 

2198 DATA 19,14,19,22,26,22,19,2 

~~~~~~~~~~~~~~[ 

WIN AN 
ENTERPRISE 64 

MICRO! The Enterprise 64 is o ne 01 the very latest 
mic ros to appea r o n the ho me marke t. It 
combines many leatures not fo und together 
in o ne small pac kage . For example; stereo 
sound , 256 co lo ur s, built in joystic k, 
wo rdproc essor, 64k memory - expandable 
to 4CXX)k! 
The la nguage is standard BASIC, as is the 
inte rlac ing c irc uits to printers and eve n local 
a rea netwo rking . We like the Enterprise so 
muc h th a i we are giving you the c hance to 
win one FREE in our easy to en le r 
co mpetition in o ur ne xl issue . 

Thi s toge th e r with ; A ud io An a lyse r , 
Synd rum , CPC RS232 Inte rlace, plus 
le atures g alore makes b uying Digital & 
Micro Electronics your number one c hoice . 

On Sale Friday 19th July! 
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TONY HO U LTON 

Transforming 
graphic 
characters 

SI}ecd up the creation o f 
cha ra cte rs by le tting yo ur 
co mpul e r do all th e hard 
wo rk 

M ost home computer pro· 
IIrammers find that at some 
stallc there IS a need to usc 

larger IIr,lphlcs characters bUilt UI' 
from a number 01 rndlVidual user 
defmed graphic c haracters We may 
also need to usc the same large 
c haracter, but facmg m a d ifferent 
direction 1 hiS progrilm Will con· 
~Iderably reducf' thl' lime ilnd effort 
needed m calcul,1tlnll the re(lulred 
POKE values 

To IlIu~lr<lte the use of the pro· 
gram we Will go Ihrough the steps 
needed to creMe a 2~2 cha racter 
representing a small aeroplane 
which (an bc displayed on the 
screen facmg In four dlfferenl direc· 
tlons ThiS mvo lves calculating the 
DATA fOI 16 user defllll'd 
characters, a !otill of 128 I'OKE 
values USlIlg the progr<llll ..... e onlv 
need to define two characters with" 
total of 16 I'OK[ villues 

Tht' (omputer Will calculate the 
rest 

MAKIN G IT PLAIN 

In Fig I vou Will sec half the outhnl' 
of the aeroplane and the DA 1 A 
value) which must bl~ cillculated to 
generale Ihe~e chiHacters The)e 
valucs hav~' been Included In til(' 
I)rogrilm ilS IlIle~ 9000 and 9010 AI'iO 
by entering COTO 8970 In the direct 
addre SS ing lIlode . these two 
characten will be I>OKEd Into th ... 
UDC alea~ 'A' ilnd ' 13' 

Smce the full c harac ter IS ~ym· 
metriCill about Its longitudinal aXI\. 
<J reflection III the venical pl<Jne (I t' 
the right h;lIld ... dg... of e<Jch 
ch,Hilcter) Will prod uce the two 
cl1<lrilct ... r ~ nt'cded to complet ... til!' 
character To do tl1l5 RUN the pro· 
grilm and sel ect option 1 from the 
menu 

.. 

When ,bkf'd fo r the line numbcr, 
enter 9000 Th ... old vil l ul'~ (i I.' lone 
90(0) Will be dlsplilyed tOilet her With 

tlie new DATA values You woll now 
be asked to choose which gr<lphl( S 
cha rilcter you would IlkI.' tht' v,1lues 

I 
M 
Il.CO,I , 

G 

/I 

U .K.L 

mOO .. 7 111) 
7 /20·7120 

71JO·7240 
71'i1l·7 U() 

7 14()..7400 

7410..74<;0 

7·lbO·7S<)(J 

VA RIABLES USED 

number of DATA Imc from which viJlu('~ 01 bvl(,1 
,III.' 10 be lead 
,llf,ly /0 hold lIe\\ DA IA \"llIe~ 
aua t' /0 lIold old DA 1 A v,l luc~ 
11i11)5;('111 villiab/e~ u~ed /0 lIold lal(le~ (/ulln~ 
c,llelll,l/roll~ and w/lO)e value, may cllan~e dUlln~ ,I 
c"leu/,l/ron 
value 01 fir~1 addlel) III Illemo,y of curreht U fJC 
character 
variable ha v;nl4 .1 v,llue bel\\een 0 ancllO u,ed ,,, .. 
pointer /0 the cho~ell / IOG ellariJClet V" /ue Il 01J· 
liJlIlt'ti from ASCII Ilumbel o/Ierlel cho,en 
counler) U)ed III fOR 10 Nt .\ T loo/l~ 

HO W IT RUNS 

mellu di,pl.ly ,lIld oplioll ~elec;tlon 
vcr "cal ,cl/cel,on 101l1llle raeh pl.el III e,leil lOw I) 
ICiJd. if u>cd. all ,IPP'OP'IdIC valu(' ,~ ,ldded /0 thl' 
lOW 10/,1/ ,lilt/the filial hl/U(' ,'oled 
prill!) old ,lIld /lew VA 1,\ villue, /0 ,(teen 
olfer> UVG ch,lraClel choice and PO"'b v,liucI iIl/O 

chosen arc.1 of memOI Y 
offer> /l1;Il/er. STOP ,md fC/llm /0 menu opllon~ 
/1I01e Ihat 11111.'\ 7110 10 7400 )et've all Ihe mellU 0/>­
/;on\} 
horuoniJ /lClleCllOII or IIlICn;on rou/ille The v,l llle" 
(0' e.Jch fO\\ of pl\c/~ .lfe re-orde,ed Value I 
bccomc~ v,llile 8. 1.1 /111.' 1 bl!Come> V,l/U(' 7. iJnd)o 
00 
lOla/Ion Ihrough 9() deglee~ lOll/inc IIII.' /'llt pl\ei 
on each lOW I) le.ld. ilu)ed ,1/1 apPlopll,lIe v,l lilC I) 
.lc/c/ed 10 Ihe v.III"ble (; Ille II/Iill v,lllI(' of C /flen 
hecome, 1/1(> v.l/ve of 10'" I The p,oC('>I i, 
lepc.lle(/ lot Ihe '('COI)(l p,~el III e,leh row 10 ob!.J1Il 
a v,1/11e fOI 101\ 2 .md )0 on lill ,111 cl~hI v<Jlue\ 
h.lve hecl) ioun</ 
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POKEd into I'ress 'C' and then take 
the STOP option when It is offered 
Using the OATA still display on the 
screen, enter into the jJrogram 9020 
OATA (Ihe values show n without the 
final comma) Repeat the process 
again , bUI this lime using inillal line 
number 9010, charaCler '0' and pro­
gram data line 9030 

COMBINATIONS 

You have now added two I ine, of 
data and should have four 
(haracters whi ch can be combmcd 
to give the shape shown III Fig 2 

lhe procedure IS lhe same for 
menlo 0l)Iion5 2 and J, while opl ion 
4 allows you to escape from the pro· 
gram 

To IIlvert the aeropl,me RU N, 
choose OI)IIOn 2, repeal procedure 
four times using lines 9000, 9010, 
9020, and 9030 as initial line~; 
characters 'E', 'F ' , 'C ' and 'H '; ;md 
stOring Ihe data In program Il11es 
9040, 9050, 9()(>o and 9070 The four 
lalest ChM,tCters can now be com­
bmed to produce an aeroplane I)OU1-
tl11g down the screen 

NEVE R fORGET YOU HAVE 
A CHOICE 

Finally by RUNing, choosing option 3, 
using l ines 9IXXI to 9070 as initial lines, 
I'OKEing characters T to ' I" and 
storing the data In program IlIlcs 
9080 to 9150, you will have the re­
maining eight characters needed \0 
display the a.eoplane faCing left 
and right 

The whole process takes much 
longer to deSCribe than to perform 
and half an hour's pract ice and ex­
perlmE'nt ation should put you in 
command of a 1110st useful program· 
ming 'lId 

The Ime number lllg ha' been 
chosen to occupy an area which will 
not often be used when writmg your 
own programs This means th~t the 
program can be loaded before vou 
,tart 10 wrote Yuu should replace 
lines 9000 and 9010 with your own 
data 

If yuu don' t want to delete the 
prog"un when you have written 
yOllr own program It is adVIsable to 
include a lone such as _ 6999 5-101' 
or 69Y9 CO TO (the last IlIle number 
o f your program) 

An option to record the old and 
new OATA by means of a prlll!er IS 
also IIlclud('d 

The program can also be used to 
transform nonsymmetric ch~racters , 
but YOIl m,lY have to combine i! 

number of ref lec tions and rotatton~ 
{holdlllg the DATA III intermediate 
line numbers) before the desired 
o""ntatlon IS obtained 

Pe'""nal Softw~'B Autumn '85 

GRAPHICS 

7000 REM GRAPHI C CHARACTER TRANSFORM 
AT ION ON THE SPECTRUM 

BY R.A . HOULTON 
70 10 CLS : PRI NT " 
REQUIRE? (PRESS THE 
7020 PRINT : PRINT 

NOVEMBER 1984 
WHICH TRANSFORMATION DO YOU 

APPROPRIATE NUMBER KEY)" 
"1. REFLECTION IN THE VERTI CAL 

PLANE . " 
7030 
L 
7040 

PR INT: PRINT "2 . REFLECTION IN THE HOR I ZONTA 
PLANE." 
PR I NT: PRI NT "3 . ROTATION THROUGH 90 DEGREES 
CLOCKWISE," 

7050 
7060 
7070 
7080 

PR INT : PRINT "4. 
IF INKEY. " "" THEN 
IF I NKEY. '" " I" THEN 

ESCAPE FROM PROGRAMME. " 
GO TO 7060 

IF INKEYSz "2" 
7090 IF I NKEys= "3 " 
7100 IF INKEYS=" 4 " 
7 11 0 GO TO 7060 
7 120 REM VERTI CAL 
o RIGHT 

THEN 
THEN 
THEN 

GO TO 7120 
GO TO 7 41 0 
GO TO 7460 
STOP 

REFLECTION LEFT T 

7 130 INPUT "ENTER LI NE NUMBER OF DATA TO BE TRANSF 
ORMED " ;A 
7140 RESTORE A: CLS : DIM F{B): DIM M( 8) 
7150 FOR J - 1 TO 8 
7160 READ B: LET M{J )~B: LET C= 12B . LET 0 "' 1 : LET E 
-0 
7170 FOR K~ 1 TO 8 
7 180 IF B>=C THEN LET B=B-C: LET E- E+D 
7 190 LET C= C/2 : LET 0 =0*2 
7200 NEXT K 
7 210 LET F{J) o=E 
7220 NEXT J 
7230 PRI NT "OLD DATA " : : FOR L- l TO 8 : PR INT M(Ll; 
"'''; ' NEXT L 
7240 PRINT: PRINT: PRI NT "NEW DATA "; : FOR L"" I T 
08: PRI NT FeLl;",";; : NEXT L 
7250 PRI NT AT 15, 0 ;" INTO WH ICH USER DEFINED GRAPHl 
C CHARACTER DO YOU WANT TO POKE THESE NEW VALUES 
?(PRESS A LETTERBETWEEN ""A"" AND " "U""l" 
7260 I F INKEY.="" THEN GO TO 7260 
7270 IF CODE I NKEYS( 65 OR CODE INKEVS >85 AND CODE 
INKEYS( 97 OR CODE I NKEY. >1!7 THEN GO TO 7260 
7280 IF CODE I NKEYS >6 4 AND CODE INKEYS( 86 THEN LE 
T H=CODE INKEYS- 65 
7290 IF CODE INKEys >96 AND CODE INKEV.( 118 THEN L 
ET H=CODE INKEY$~97 

7300 LET 6=65368+ ( H*S) 
73 10 FOR J = 1 TO 8 
7320 POKE G,F (J): LET 6=G+l 
7330 NEX T J 
7"340 PRI NT AT 19,0: "TO COPY TO PRINTER PRESS ''''P'''' 

TO STOP PRESS ""5"" ANY OTHER KEY TO RETURN TO ME 
NU." 



GRAPHICS 

7350 . F I NKEY" " "" THE N GO TO 7350 
7360 .F INKEY" " "P " OR INKEY">="p" THEN GO TO 7390 
7370 .F tNKEY" " " S" OR I NKEY" "'''5'' THEN S TOP 
7380 GO TO 7010 
7390 LPR INT " OLD DATA " .. FOR L - I TO 8 , LPRI NT t1(L 
) : " , " : : NEXT L 
7 400 L PR I NT : LPRI NT , LPRI NT "NEW OATA " : , FOR L ­
I TO 8 : LPR I NT FlU ; "," ;: NEXT L: LPRI NT : GO TO 7 
340 
74 10 REM HOR I ZONTAL REFL ECT I ON 
7 420 CLS : INPUT "ENTER LINE NUMBER OF DATA TO BE 
TRANSFORMEO " ; A 
7430 RESTORE A: DI N FIB) : D IN N(8) 
7440 FOR 1- 1 TO 8: READ B : LET MII) - B : LET FC9- II ­
B: NEXT I 
7 450 GO TO 7230 
7460 REM 90 DEGREES CLOCKWI SE ROTATION 
7470 CL S ; I NPUT "ENTER LI NE NUMBER OF DATA TO BE 
TRANSFORMED " : A 
7 4BO RESTORE A: D IM B(8): D IM FCB) : DIM N (8) 
7490 FOR I - I TO B : READ 0: LET 8(1) . 0: LET N CII - D: 
NEn J 

7500 LET E- 128 
7510 FOR I - I TO 8 
7520 LET C_O : LE T G- I 
7530 FOR J - I TO 8 
7540 IF B(JI )-E THEN LET C~C~G : LET B(J) ~B( J) -E 
75~ L ET G- G_2 
7560 NEXT J 
7570 LET FIII - C : LET E " E/2 
7580 NEXT I 
7590 GO TO 7230 
8970 FOR I - USR "A " TO USR " A"t-15 
89BO REAO B: POI':E I, B 
8990 fEn I 
9000 DATA 1,1 ,255. 255,1 27 ,1 5, 1,1 
90 10 DATA 1,1,1,1 5 . 7 . 0,0,0 

A -

Fig 1. 

.. 

Since 1975, 350,000 
adults have been helped 
to read and write better. 
If you want help look for 

this sign. 
Fot fut/her ihfotma/ioh 

Adult Literacy & Basic Skills Unit 
PO Box 213 London WC1V 7ET 

GRAPHICS 

255 
255 
127 
15 

1 

1 
1 

15 
7 
0 
0 
0 
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TONY HOULTON FE ATURE 

Compose 
Yourselves 

Write your o wn music wilh 
this program or use iI to 
convert Dragon listings. 

T his progrilill sllll ulilles the 
Dragon I'LAY command by 
illlowlOg you to enter a stnn~ 

o f letter~ and numerals which olft' 

then translated IOta the Spectrum 
BHP commilnds 

The maIO vanables are as 
follows T tempo, 0 octave. I note 
length and I' pause lenglh [ach let 
ter is followed by a numbCl. If you 
don I Include them then the follow 
Ing df.'filult vil lues <lfe St't by the 
computer 

Tl roullhly eqUivalent to .... 
time, 01 the octilve below mid 
dIe C. L4 gives a note length 
eqUivalent to iI ". note duriltlon No 
default value IS set for I' but the 
pauses have the Silille durilt lon ilS 
Ih(' 1101(' I('ngl hs (' g I'H gives a 
PilUSI' equlvillenl to the duriltion of 
an eighth note The nott:'5 are 
I'nteH'd by using the letters A to G 

You can al~ modify notes by 
uSing the relevant symbols for 
sharps lIilts and dotted note~ NC 

MUSIC TO CODE 

The first part of the pr()gram 
describes the variable~ ;lrId Ihelr 
parameters and shows the normal 
mUSical notallon and the progrilm 
eqUivalents It should be IlOsslble , 
With a little practice. to trilnslate 
... "tlen musIC IOta the program 
corle The Comj)Uler \lilnslah!~ Ihls 
IOta Sp('ctrum BE EPs ilnd d .splays 
these on the screen 

As I'<lch I3EE P is caiculiltl'd t il(' 
note IS sounded and the pi tch and 
duration values displayed The tune 
is plilyed at normal speed ilnd the m 
formallon red,splayed You can tOt>n 
replay the tune as many tlme5 as 
you Wish without los,ng the ,nforma 
tion When you have copied the 
BHI' values for future use you Ciln 
return to Ihe menu to enter lIlorl' 
music. You can have a printed copy 
by changm!,: any PRINT commands 
In 1101'S 12-10 to 1280 to lPRINT If 
you want a copy of your anginal str 
109 entry. then break mto the pro 
gram (CAPS SH IFT and BREAKJ and 
enter Ii'll' direct addreSSing mode 
lPR INT or PR INT A" 

PallOnel Soh"'~te Autumn '85 

CONVERS IONS been includf'd 

To convell "I.AY commilnds on 
Dragon hstongs you select the 
MUSICMAK '-'~ op tion and enter the 
stnngs Ifl Ihe l istings The only 
vanables that Me not found In thiS 
program Will be the INter V follow 
I'd by il number Th iS controls the 
volume ThNe I, no vulu mt:' control 
on the SI)cCtrulll ilnd so Ihest:' <I re I~ 
nored 

10 SECOND LIMIT 

The only diffiCulty thai will be en 
countered IS Ih'" the Spectrum Will 
nol BEE I' for longer than III 
~econds If the second lIumber aft er 
sou NO IS lar!;er thiln lhO then sub 
trac t 'I h(l f rOIll the va lue and enter 
as two sep;u,lte vil lues SOUNO 
')0.1')2 could be entered as SOUND 
'IO.lb(l SOUND ')(1 . 1 12 translated iH 
BEEI' 10.0 BHP 2.0 If you wanlto 
speed the j)fogram U 1) by leavillgout 
the Bf EPs dUilng the calculation 
then omit l ine Hl70 

The olher ~ound command on 
t he Dlagon IS SOUNO ThiS 1)lays a 
~iven note for il given durat ion and 
a short program (line lj·lO onwards! 
to deill With tl1l5 conllerSlon h", 

/0.); 
JO-o;O 
70·U; 
nO-H5 
160 
J70 .. -I-I() 
-I;O·.S8() 

;<)(J·700 
71()"81O 
8209JIJ 
9 .. m .. 1020 
10 m·/ ()90 

1I(I()./I90 
12()()..12W 
11-10-1180 
121)(J-l I()() 
I H(J-116/1 
1170·1180 
1190./-101) 
1-111)./-120 
1-I1().I-IbO 

1-I70-1-I'}{) 
1 <;(1(). 1&60 

'" T 
o 
l 
P 
A 10 G 
H(K) 
11K} , 

HOW IT RUNS 

PUI CAr~ LOCK all. direC I ~ 10 W,!j)hic~ lou/ine 
MUSICMAKf.R or SOUND )elec/ion lOll/me 
menu of im/flICfions. ,eleClion 1011 line 
de/aib 01 vall'lbles and palameler. 
mpII/ point 10/ ,mn#: of varr,rble\ 
}e/ defaul/ \'alue~ lor I .O .L 
main loop fO re,1d mpu/. ,11/0C,I/(' Item) in AS /0 
}ubroulifl(-') 
calelilillion o/ lempo 
ca/cu/,llfon of OCI,lV(' )/.lrl ",rlue. 
cilkll/itlron of flaIl' lelllllh 
al/OCilllon of re/,1/1Vt! prtch v,llu('1 10 note letterl> 
ca/Clllallon 01 pIlch ,1I1d durillioll fif)1 PlInI and 
sound 
caleulallon 01 pau'>e leng/h 
plilY IUn(-' .11 COffect ~PeerJ 
Ii~/ Spec/rum Btl P I J/lle~ 
plilY and li)/ ,lg,lm 01 lelurn 10 menu 
m5l1(/cllon~ fOI Oril8011 SOUND COlllerSIan 
IIIpU/ o/Orallon SOUND va/ut" 
co/)ver~ion cokula/lons 
display Speclrum va/ue~ and P/,1Y )ound 
aplion~ 10f ,IIlOlher ~OVNO con~('f)lon or relurn 10 
menu 
gfophics POkf fou/me 
DATA values lor gr.1phio ChalaCler} 

VA RIABLES USED 

IlfInll holdmll inpul ~ilflah/e\ 
tempo 
OClave 
nOle len81h 
pau~e /englh 
nOlI' pl/ch values 
number array holdmg pl/ch va/ue~ 
nllmber array holdmg ~,llues 
note countel 



HATU RE 

10 CL S , POKE 2 36:58, 81 PR I 
NT" MUS I CMAKER AND DRAGON SOUND ••••••••••••••••••••••••••• CONVERSIO 
N BY R.A.HOUL TON •••• • ••••••• • ••••••• ••••• NOVEMBER 1984 

• • ••• • • •••••• H 

1:5 GO SUB 1470 
2 0 PR I NT , PR INT THE MUS I CMAKER PROGRAMME I S S I MI LAR I N FORMAT TO THE ORA 

GON PLAY COMMAND." 
3 0 PRINT I PRINT A SHORT PROGRAMME TO CONVERTTHE DRAGON SOUND COMMAND FOR 

USEON THE SPECTRUM 15 ALSO I NCLUDED" 
40 PR I NT I PR INT "PRESS ""M" " FOR MUS I CMAKER OR " "5.... FOR DRAGON SOUND PROG 

RAMME" 
:50 IF INKEY$ -'''' THEN GO TO :50 
60 I F INKEY$·"S" THEN GO TO 13:50 
70 CLS , PR INT " THI S PROGRAM ALLOWS YOU TO COPY OR COMPOSE MUS I C F OR YOUR l bK 

OR48K SPECTRUM US I NG ALPHABETI C AND NUMERI C TERMS F OR THE NOTEs ,NOTE L ENGTH , T 
EMPO , OCTAVE AND PAUSES ETC. " : PR I NT , PRINT "TO SEE THE VAR I ABL E S AND THE I R P 
ARAMETERS PRESS Z , ANY OTHER KEY TO WRITE MUSIC" 

80 I F INKEY$ - " " THEN GO TO 8 0 
9 0 I F I NKEV .-() " Z" THEN GO TO 36121 

140 CLS : PR I NT TAB 4 ; "VARI ABL ES AND PARAMETERS" I PR INT TAB 4 1 " • •• • ••• •• ••• • • • • 
••••••• • " ; PR INT ; PR I NT "I . TEMPO" 1 PR I NT I PR I NT "2 . NOTE L ENGTH " : PR INT ; PRI 
NT "3 . NOTES", PRI NT : PRI NT " 4. OCTAVE" : PRI NT : PR I NT ":5 . MODIF IERS" , PR INT : 
PR I NT "6 . PAUSES" : PRINT. PR I NT "7 . TO WRITE A TUN " ; PRINT I PR INT "PLEASE SELE 
T BV NUMBER " 

1:5(/1 I F INKEV • • "" THEN 
160 IF I NKEV$-" I" THEN 
110 IF I NKEYS-"2" THEN 
180 IF INKEY. - " 3 " THEN 
190 IF INKEY$- "4" THEN 
200 I F INKEY:t:- "5" THEN 
210 I F I NKEY S-"6" THEN 
220 I F I NKEY:t:. " 7" THEN 
22:5 GO TO 1:50 

GO TO 15 0 
GO TO 230 
GO TO 240 
GO TO 2:50 
GO TO 330 
GO TO 3 40 
GO TO 3:50 
GO TO 3 6 0 

230 CLS : PRINT "TEMPO" , PR I NT " .. ... " . PRINT: PRI NT "TEMPO 15 INDICATED BY TH 
E LETTERT FOLLOWED BY A NUMBER" : PRINT . PR I NT " THE TEMPO 15 THE SPEED AT WH I CH 
THE P I ECE IS PLAYED. A VALUE BETWEEN 1 AND 10 WI LL MEET MOST NEEDS . "I PRI NT: 

PRINT "T2 IS A SPEED OF ONE BEAT PER SECOND , T4 TWO BEATS PER SECOND" , PR INT 
: PRINT "IF YOU DO NOT ENTER A VALUE FOR T THE COMPUTER WILL ALL OCATE THEVALUE T 
2 ": PRINT : PRINT "PRESS ANY KEY TO RETURN TO MENU" : PAUSE 0 , GO TO 140 

2 40 CLS : PRINT "NOTE LENGTH" : PRINT " •••••••• • •• " . PRI NT, PRINT " NOTE LEN 
GTH IS INDICATED BY L FOLLOWED BY A NUMBER" . PRINT : PRINT " MOST NOTE LENGTHS WI 
LL BE IN THERANGE 1 TO 32", PRINT, PRINT "Ll IS A WHOLE NOTE, L2 A HALF NOTE 
AND L4 A OUARTER NOTE": PRINT : PRINT "IF YOU 00 NOT ENTER A VALUE FOR L THE COM 
PUTER WILL ALLOCATE THEVALUE L 4 ": PRINT: PR I NT "L CAN BE MODI FIED BY (.) E.G. 

L2 . - 1 /2" 1 /4 NOTE - 3 /4 NOTE" : PRI NT : PR I NT "PRESS ANY KEY TO CONTINUE" : PA 
USE 0 

2 4:5 CLS PRINT 
; " J;. "jAT ~,121; ".8. 
- L 

AT 0 , 6; "NOTE LENGTH VALUES"jAT 1, 6 j " .IIII •• ·~ ••• II ••• IIII •• • "jAT 4 , 1b 
'" Ll":AT :5 , 16;"~ - L2" ; AT 8,0j"J;. " j AT 8, 16 ; "Q.C.H;AT 9 , 01"Q 

4",AT 9,16;" 2. - L8"jAT 1 2 ,0 j "~"jAT 1 2 , 16;"~" ; AT 13,0;"2. - Llb";AT 1~,lb j "~ 

" • L 32 " , AT 16 , 0; "PRESS ANV KEY TO RETURN TO MENU": PAUSE 0 ; GO TO 140 
2 :50 CLS ; PRINT "NOTES" : PRINT " ...... . " , PR I Nf : PR I NT "THE NOTES CAN BE REPRESE 

NTEO BY LETTERS AS SHOWN BELOW" 
2bl2l PRINT AT 6,9j"C*";AT 6,12 ; "D*" ; AT 6 , I B , .. F .. .. j AT 6, 2 1 ;"G .. " ; AT b , 24 ; "A"" 
27121 PRINT AT 7 ,9 j "or"jAT 7,12 ; "or";AT 7,IB; " or";AT 7, 2 1; " or";"AT 7 , 2 4, "or " 
28121 PRINT AT 8 , 9;"D- ";AT 8,t2 ; " E - " I AT 8 , 18 i "G- ";AT 8,21 ; "A- " ; AT 8,24; "B- " 
290 PLOT 5 2 ,103 . ORAW 168,121: PLOT :52, 5 :5, DRAW 168, 0: FOR 1- :52 TO 220 STEP 24 : P 

LOT 1 , 55 , DRAW 121,48: NEKT T 

.. 

3121121 FOR 1- 9 TO 11 : FOR J - 9 TO 24 STEP ~ , PR I NT AT I,Ji". '" NEKT J . NEKT I 
3 10 PRINT AT 13 , 8;"C" j AT 13 ,ll j "0",AT 13 , 14j"E" , AT t3 , 17j"F" ; AT 13,2I21 j "G" j AT 13 

, 23 , "A"jAT 13,26 ; "8" 
3 20 PRINT AT 16,121 ; "SEQUENCES OF NOTES ARE ENTERED BY L ETTER E . G . GGACDBE",AT 1 

9 , 0;" PRESS ANY KEY TO CONTINUE" , PAUSE 121 
32:5 CLs , PRINT AT 0,1211 "THE POSiTiON OF THE NOTES ON THE STAFF WHEN WRITTEN 

IN THE KEY OF ""6"" IS AS SHOWN BELOW", PRINT AT 5 , 23 j "G" j AT 6 , '2Ij" ----- ------ ­
--------- F - --- --- --- " , AT 7,19; "EO.; AT B , 121 ; "----------- - --- --0 - ------------- " j AT 9 
,1:5J"C (04)" I AT 1I21,I2I;" -------------e------------------ .. ;AT 11 ,11 j "A";AT 12,l2I j "-­
--- ----G---------------------- " ; AT 13 , 7 j "F " ; AT I <I , 121; " -----E---------------- -- - - -

Peroonbl Soh"'",e Aulumn '85 
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---- " ; AT 1:5,3 ; "0";AT 16 , 0;" - C- <o3) MIDDLE " "C"" " ; AT 2 0, 0 ; "PRESS ANY KEY TO RETUR 
N TO MENU"; PAUSE 0; GO TO 140 
330 CLS ; PRI NT "OCTAVES"; PRINT " ....... .. "; PR INT ; PRINT "OCTAVES ARE I NDICATE 

o 9Y THE L ETTER 0 FOLLOWED BY A NUMBER" : PRINT: PRINT "THERE IS A RANGE OF F 
I VE OCTAVES" ; PRINT: PRINT "1 IS LOW :5 IS H I GH" : PRINT : PRINT "M I DDLE C IS AT 

THE START OF THE TH I RD OCTAVE"; PRINT : PRINT "TO PLAY THE SCAL E IN C YOU WOULD 
" : PRI NT : PRINT "ENTER T203CDEFGA90 4CC0 3 BAGFEDC" ; PRINT: PRINT "PRESS ANY KEY 
TO RETURN TO MENU" , PAUSE 0; GO TO 140 

340 CLS ; PRINT " MODIFIERS" : PR INT " ~ • • • """.' ''I PRINT: PRINT "THE NOTES CAN BE 
MOO IF lED BY "TO INDICATE SHARP AND BY - TO IND I CATE FLAT" ; PRINT , PRINT "T 

• 0 AND L CAN BE MODIF IED BY THE FOLLOWING SUFFIXES"; PR I NT; PR I NT "+ I NCREAS 
ES CURRENT VALUE BY 1" : PR INT , PR J NT "- OECREASES CURRENT VALUE BY 1" , PR l NT : 
PRINT " ) POULES CURRENT VALUE" , PRINT : F'R I NT " ( HALVES CURRENT VALUE" : PRINT , 
PR INT", I NCREASES NOTE LENGTH BY HALF" : PRINT: PRINT "PRESS ANY KEY TO RETURN 
TO MENU " : PAUSE 0: GO TO 140 

3 :50 CLS : PRINT "PAUSES" : PR INT " . ....... " : PRINl , F'RINT "PAUSES ARE I NDICATED B 
Y LETTER P FOLLOWED BY A NUMBER" : PR INT : F'R INT "VALUES OF P ABOVE 26 PRODUCe: T 
HESAME LENGTH OF DELAY" , PRINT I PRINT " THE PAUSE HAS THE SAME VALUES ASTHE NOTE 

LENGTHS E,G, P4 WOULD ' BE A PAUSE LASTI NG FOR THE SAME LENGTH AS A QUARTER NOTE 
" : PR I NT: PRINT "THE . MODIFIER CAN NOT BE USED WI TH THE PAUSE , TO PAUSE L2 . 

YOU WOULD USE P2P4", PR INT: PRINT" PRESSANY KEY TO CONTINUE" , PAUSE 1.'1 
3:55 CLS : PRINT AT 1.'1. 6 ; "PAUSE LENGTH VALUES" ;AT 1 .6; " •••• , ,, ... ! .... *.~ ..... ~~ " ;AT 5 , 

0;"];' '" P t";AT 5 , 16 ; ";,l '" P2" ;AT 8 ,0; "2." ;AT 9 ,0 ; "£ - P4",AT 8 . 16 , "!5,.";AT 9 , t6 ; 
"h 

- P8 " ;AT 12 ,0; "!1" ; AT 13,0;" J... .. P16";AT 12 , lb ; "!:1" ; AT 13 .1 6 , "t! .. P32" ; AT 16 • . , 
"PRESS ANY KEY TO RETURN TO MENU" , PAUSE 0 ' GO TO 140 

3 60 CLS PRINT " WRIT ING OR TRANSCRIBING MUSIC" , PRINT .. ... ** .. ~ .............. .. ... ... 
• .......... ": PRINT "HAVING READ THE INSTRUCT I ONS YOWSHOULD NOW TRY ENTER I NG A TUNE . 
FOR YOUR F I RST AT'TEMPT TRY THE E XAMPLE BELOW,", PRINT: PRI NT "T4 03L2GB04CPL4CO 
3BAGL2ADDL I A03L2G904CDL4CD3BAGL2ADDL I GL2BGG04 C03L49AGF " L2APDL1A03L2G B04CDL4 C03BA 
GL2ADDLIG" : PRINT , PRI NT "NOW TRY YOUR OWN TUNE" 

36 1 PRINT AT 14 .0: " ~ Q ~ ~ " ,AT 15.0; " ,8 - Ll ~ - L 2 Q-
L' 
Q. "'L8 .Q. - L1 6 ";AT 17 , 0 ; " 11 ";AT 18 , 0; ".* - PI .lot!. - P2 f 

• 
P 4 .!... .,pa J... ""P16 ": INPUT" ENTER YOUR TUNE STRING P LEASE " ; LI NE A.: LET N- l 

370 IF A'J( TO N) .. .. T .. THEN GO TO 390 
380 IF A~ ( TO N) ()"T" THEN LET A:I ", "T2"+A.-: LET "' '''3 : GO TO 4 11.'1 
390 I F CODE AS(N"1 TO N+1) ,"48 AND CODE A:r{N+l oro N+ 1) (":57 THEN LET N""N+I , GO 

TO 390 
4210 LET N-"N+ I 
410 IF A:t. (N TO N) )"0 " THEN LET 1'1:1'- 1'1$( TO N- I)+"02"+A. ( N TO ) , LET N-N+ 2 1 GO T 

o 431.'1 
4 2 0 IF A t t N TO N ) -"D " THEN LET N""N~'2 

4 3 0 IF A.f (N TO N) <)"L" THEN LE T A:t- A .t: ( TO N- 1l+"L4 " +A. ( N TO ) 
440 CLS , PR INT "A'" NOW _ " ;A:t 
4 5 0 PRINT "TO PLAY YOUR TUNE USE THE FOLLOWING SPECTRUM BEEPS" : PRINT 
460 LET A.t: - AS+"S 
470 DIM H(LEN AS) , DIM J tLEN A.) : LET K- l 
480 FOR N- l TO LEN A ' ; 
49 0 I F A.( N TO N)-"S" THEN PRINT , PR I NT "THE TUNE WILL NOW BE PLAYED AT THE 

CORRECT SPEED , THEN LISTED" : GO TO 12 00 
5 00 IF A f; (N TO N)_" ;" OR A$(N TO N )-" , " OR A~(N TO N)"'''+'' OR A$(N TO N)_ " -" OR 

A:f.(N TO N) ."(" OR A. (N TO N) - " )" OR A.(N TO N )-" " " THEN NEXT N 
51 0 IF CODE At tN TO N»-48 AND CODE At t N TO N) :-57 THEN NEXT N 
:520 IF A:f.(N TO N) - "T" THEN GO sue :590 
530 IF A.iN TO N)."O" THEN GO SUB 7 10 
5 40 I F A:I: tN TO N ) .. .. L" THEN GO sue 820 
5:50 IF A.:f" (N TO N) -" A" OR AJ'(N TO N ) .... S .. OR A:f' (N TO N)-"C" OR A.t: (N TO N ) .. .. D" OR 

A-ftN TO N) .. " E" OR AS(N TO N) -"F" OR A.(N TO N)-"G" THEN GO SUS 9 40 
560 I F At { N TO N ) - "P" THEN GO sue 1100 
:570 I F 1'1$ (N TO N) -" V" THEN NE XT N 
580 NEXT N 
:590 I F CODE A$tN+1 TO N+I»-48 AND CODE A$ (N+l TO N+1) -:57 THEN LET X- VAL A:r(N 

+1 TO N+I ) 
TO 650 600 IF CODE A.(N+I 

610 I F CODE A$(N+2 
lHo (N+2 TO N+2) 

TO N~- I ) ( 48 OR CODE AS-(N+I TO N+I l>57 THEN GO 
TO N+2»-4 8 AND COPE AS {N+2 TO N+2 ) (-57 THEN LET X" 10" X+VAL r 
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b20 IF CODE A:JIN+2 TO N+2) < 48 OR CODE A:t=(N+ 2 TO N+2l } 57 THEN GO TO b5111 
630 IF CODE A:J (N+3 TO N+3l < 48 OR CODE A:J(N+3 TO N+3) } 57 THEN GO TO b50 
b40 IF CODE AS·IN+3 TO N+3) }~48 AND CODE A:t= ( N+3 TO N+3) < sS7 THEN LET X- 10 * X+VAL 
A$..IN+3 TO N+3) 
b:!i0 IF AS-, (N+l TO N~I) · "+" THEN LET X· X+l 
bb0 IF A$ (N+I TO N'''I) - '' - '' THEN LET X- X-l 
670 IF A$(N+l TO N+ll - " } " THEN LET X-2 " X 
b80 IF A.t:IN+I TO N+I) . " < " THEN LET X-X/2 
b90 LET T-2/X 
7 00 RETURN 
71 0 IF COOE A:f(N". TO N+ll }=48 AND CODE A$IN+l TO N+ l l < ~57 THEN LET Y~VAL A$(N 

+1 TO N+I l 
720 IF A$(N+I TO N+I ) - "+" THEN 
73111 IF A:f(N+l TO 
740 IF A$(N+\ TO 
750 IF AS: (N+l TO 
7b0 IF y .. J THEN 
770 IF Y- 2 THEN 
780 IF Y-3 THEN 
790 IF Y -= 4 THEN 
!:J11I0 IF y mS THEN 
810 RETURN 

N+ t l·"-" THEN 
N+j) -" ) " THEN 
N+l) . " < " THEN 
LET 5 "-25 
LET 5-- 13 
LET 5"'-1 
LET 5 "' 11 
LET 5 " 23 

820 I F CODE A$(N+ l TO N+I) } m48 
+\ TO N+jl 
83111 IF A:t=(N+2 TO N+2) - " .. " THEN 
8 40 IF CODE A$(N+2 TO N+2» - 48 
A$(N+2 TO N+2l 
8S0 IF A$(N+3 TO N+3 ) . " .. " THEN 
8b0 IF CODE A$(N+3 TO N+3) } -48 
A:f (N+3 TO N+3 l 
870 IF A$(N+4 TO N~4l - " .. " THEN 
880 IF A$(N+I TO N+l) · "+" THEN 
890 IF A$(N+l TO N+l1 " " - " THEN 

LET Y· Y ... I 
I. ET Y"Y- l 
LET Y"'2"Y 
LET Y- Y/2 

AND CODE A$ (N+l TO N+l) < ~57 THEN 

LET Z- ( 2* Z)/3 
AND CODE A$(N+2 TO N+2) < ""57 THEN 

LET Z" ( 2 "Z )/3 
AND CODE AJ: (N+3 TO N+3 >< "'57 THEN 

LET Z- (2* ZI/3 
LET Z"' Z+I 
LET Z- Z-I 

9 00 IF A$(N+I TO N+l) - " ) " THEN LET Z" 2 " Z 
910 IF AJ: IN-H TO N-+I) - " < " THEN L ET Z- Z/2 
9 2 0 LET L"IIZ 
9 3 0 RETURN 
940 IF A-t (N TO N) · Me" THEN LET W"" I 
950 IF A$IN TO N) - "D" THEN LET W-3 
960 I F A$(N TO Nl - "E" THEN LET W" S 
970 IF A f lN TO N) " "F" THEN L ET W" b 
980 IF A-t(N TO N) "' ''G'' THEN LET W:s8 
990 IF A:f(N TO N) - "A" THEN LET W- 10 

1000 IF A:f(N TO Nl - "B" THEN LET W-= 12 
HH0 IF Al ' (N+I TO N+I) " " ,," THEN LET w",w .. j 
102 0 IF A.rIN"'l TO N+I l"l " - " THEN LET W= W- I 
103~ LET DURAT(ON~ INT 1 1000 ~ (T *L+0 .. 000S»/1000 
1040 LET P I TCH:5~W 

1050 LET H (K) -=DURATlON: LET J (KI ""PITCH 
1060 PRINT "BEEP ":DURAltON:","jPITCH j " "j 
Ie/ill SEEP DURATION,PITCH 
1080 LET ):K"'l 
1090 RETURN 

LET Z=VAL A:t(N 

LET Z"10 " Z+VAL 

1100 IF CODE A$(Ntl TO N~I) >'"'48 AND CODe A:t(Nq TO N~Il -( "57 THEN lET U= VAL A1"IN 
t l TON+I) 
1110 I F CODE A l (N~ 2 TO N+ 2 ) 48 OR CODE Af:(N+ 2 TO N+2»57 THEN GO TO 1150 
11 2 0 If CODE A-t(N+2 TO N+2 ) ~"48 AND CODE A$(N+'Z TO N+2) <"'S7 THEN LET U=10" U+VAL 
Al (N"2 TO N+2) 

11 3 0 IF CODE A1(N+3 TO N"3) <48 OR CODE A1"(N+3 10 N+3 ) >57 rHEN 00 TO 1 150 
1 14.., IF CODE A 'f. iN+3 TO N.3l ) -A 8 AND CODE A1.(N+3 TO N+ 3 ) < "'57 THEN LET U""10 * U+VAL 

AJ iN+3 TO N+·3) 
1150 LET PAUSE" lNT (1 5 0 - f)/Ul 
11 60 IF PAUSE' J Tl-trN LE'T PAUSE"' I 
11/0 PRINT HPAUSE " jPAUSE:" : ": 
II S 0 LET HO) 0: LET J() -PAUSF: LET ' ''' ) -+1 
1190 RETURN 
1::::00 FDA 1- ' ro I \ 
1210 IF H ( I) " 0 THI- N POUSt:. Jil ) : NI .. 1T I 
1:'70 EJI:EP H(ll,J(1 1 
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12,0 ~JEX T I 
1240 CLS : "RINT "TO INCLUnE YOUR rUNE IN PROGliflM TYPE (L I NE Nol ". 
1:50 ron I 1 101 - \ 
1261'1 Ir H ( I ) 1'I1HC'N PRIN I "P('IUSE ";J(I);" : ";: NIXT I 
1:! lf/J PR(Nf " 13 ('1"1' " ; I ! ( I ) ; "," ;J (I):" : ": 
1:'00 NEXl r 

fl:ATURF 

1290 PR IN T l AB 0; "I'FlES5 ""M"" FOR HI .. TUkN f O MENIJ, PRESS ''''P'''' 1 0 ruw AOAIN ('IN 
[) LlST H 

1300 I F INI EY 1 "" THI.N 
13 11'1 IF 
1320 IF 
1330 GO 

INIEy " .. .. M" THEN 
INI EY:f .. .. P .. lHEN 
TO 1~0'" 

GO r o 1 :;00 
GI) f O 141'1 
GO TO 12 1'10 

l,)~CI "1'::11 rrtOOrl""" TO r.nNVt="RT THF DRAGON COMPUTER SOUND COMMAND rOSPECTRUM nrEF"S . 
BY R . A . HOLILTONMARCH 19~4 UPDATED NOvEMOCr; 1984 _ ._. _ ______ ... _______ _ 

1350 CLS : PRIN1 : PRINI " 1HE DRAGON SOUND COMMAND IS VERY S IMIL('IR Tn THE SP 
ECTRUM BEEP COMMAND ANI) CAN BI::. COf"II::.D BY HtiS PROGRAM" 
1360 PR INT "THE SOUND COMMAND HAS THE rORM", PR IN r : PRINT "SOUND P,D": f-fnNT : 
PR INT "RANGE OF P I(LOW) TO 255( HIGHI" : PRINT "(MIDDLE C . 90)": PRINT: rR INT " 
RANGE OF 0 I (SHoriT) TO ::'!>5(LONG)" : PRI NT "(I SECOND " 16 )": PRINl : PRI NT "f-'LEAS 
E ENTER P AND DO. 
1370 INPUT ~P FIRST PLEASE ";P : IF P( 1 OR P>25~ THEN GO TO 1371'1 
1381'1 INPUT ~ ANO NOW 0 "iD: IF D( 1 OR O >2:S~ THEN GO TO 1380 
1390 LET PITCH_ INT (P/31 -30 : LET £ 2 0: IF E > 16 0 THEN LET £ _ 160 
1400 LET DURATION~lNT «E/16) * 101'11'1+0.1'I1'11'15)/ 11'101'1 
I~!I" PRINT PRJ-"'" "-FeR SOUNI) u,P l " , "IO. PA INT. PA I!'+-T "use: eEEP Yr~'fi-fJ"h' ''''''T 

PITCH 
1421'1 PRINT PRINT "TO HEAR SOUND PRESS ANY KEY": PAUSE 0 : BEEP DURAT I ON , PITCH 
143 1'1 PRINT PRINT "FOR ANOTHER SOUND PRESS S" : PRINT : PRINT "ANY OTHER KEY TO 
RETURN TO MENU~ 
H40 IF INKEY$. "" THEN GO TO 1441'1 
14':50 IF INKEYS .. "S" OR INI~EYS. "s" THEN GO TO 1 3~1'I 

1460 RESTORE 15 1'11'1 : GO TO 10 
1470 FOR I -USR "A" TO USR "P"+7 
1481'1 READ I'll PO~E 1,1'1 
1490 NEXT I 
15 00 DATA 0,60,66,129,1 29 ,66 ,60 , 0 
15 11'1 DATA 1,61,67,129,1 29 ,66,60,1'1 
1:520 DATA 1,1,1 , 1 ,1 ,1 , 1,1 
1531'1 DATA 1 , 61 , 127,255 ,255 ,126 , 60,0 
1541'1 DATA 128 , 64 , 32 ,16,0,0,0,0 
15500ATA 128,64 , 32,144,64,32 ,1 6 , 0 
1561'1 DAT A 128 , 64, 32 , 144, 6 4, 32 ,144, 64 
1570 DATA 32 ,16,0,1'1,0 , 0 , 0,0 
1:580 DATA 0,0, 255 , 60,60,0,0,0 
1590 DATA 0,0,60,6I'1 , 25~ ,0,I'J , 0 
16 00 DATA 58 , 58 , 60 , 4,4,8,8,8 
1611'1 DATA 8,16,16,16,16, 32 , 32 ,32 
1620 DATA 58,58,60,4,1 16,120, 120, 8 
1630 DATA 232 , 2 40, 24 1'1, 16 , 16,32 , 32 , 32 
164 0 DATA 64,32,16,8,4,6 ,1 5 , 3 0 
1650 DATA 60, 248,lt 2 , 32, 11 2 , 248, 2~2 ,1 32 

1660 RETURN 
1665 REM (En ter lines 1680 and 1700 in ordinary capit.ls lin •• 1690 
and 1710 in qraphlc~< CAP SHIFT ) + <9 >.) 
1671'1 REM GRAPHI CS CHARACTERS 
1680 REM ABC D E F G H I J K L 
1690 REM B ~ !;. Q: g, !: .Ii t! .l. ;"l .IS. l.. 
1700REM MNOP 
171 0 REM !:1 !:! Q E 

UOG'S ... GJ 



Error Handling 
This art icle describes .1 short 

machine code rout me . which 
adds an ON ERROR facility 10 

Spectrum BASIC 
There are many ways 111 which a 

program can terrnmilte 

1) Lcg,timiltely, by (eachm", the end 
of the program or by a SlOI' ~ I ale· 
mcnl 
2) By a bug In the p rogram 'lEXT 
without FOR. Out of DATA, etc 
3) By ;111 unforeseen event Out of 
memory. Number too big. etc 
4) By an 10 error STOP In INPUT, 
Tape loading error, End of fde, etc 
5) By the user IYPlng BRr AK 

When one of these event- on;urs. 
we may wanl the progfillll 10 con­
t inue runmng, and pOSSibly \ilke 
some speCial action There are m any 
thlng~ that C,In be done 

al termmate 
bl 'gnore the error ;1I1d e<llfV on 
regardles~ 
c) repeat the 51i1lcment which C(lU~' 
cd th{' ,'nor 
d) ttlml) to ~ome other stillemenl 
e) I)erform some statement (or 
routine) and then return to the inter' 
rupt stalement 
f) hang up or self df>SIruct 

We m'ght want dlflerenl ,!tl,ons for 
d,fferent er (or~, Pg (b) IS swt,lble lor 
(5) but (d) I~ more swtab le lor (:\) 
The only action I)rovidl'd by SI)('C' 
(rum BASIC IS of courSl' ("l 

TH E COMPETIT ION 

Other ,merm;ompulers h;lvt, Of\. FR · 
ROR and ON BREAK Slatement- for 
specifying the <lelIOn\ 10 be taken 
when l',ror, occur In prlll(lple, In· 
ter/aef' 1 owtlt'r, could wrih' ,1 
maehull' code roulmt' 10 .. dd ,ueh 
slatement~ to t h e SI}eelrum 
1-low('lIe,. the lacilltv de~cflbl'd hefe 
's ;lccf"sed via USR. I' ll K and 
POKL" can be used whether )nH'( ' 
iace 1 I~ presenl or nOI 11w n('w 
faolliv Will handle all II\(' f'm)" 
... IHCh h,wl' a report number - lhu, 
thlllgS Itk(> "L BRFAK " ,'re h'lIldled. 
bUI IlOle Ihilt "Mlcrodrov(' not pre 
$('nt" , ClC ilf(> not 

PR OG RAM 1 

Program 1 10;ld5 a machille (0<1(' 
routine !Ilto memory If Ihe 
chcd. sum " correct you should 'ave 
the code u.,ng 

" 

SAVf - COl)rl(JOOO, h-l 

Tilt' d,1511('5 should bl' ((·placed Wllh 
the II1\'."IIl\e o f your ('ho lce lilt' 

Sincla ir rea ll y sho uldn 'l have 
le ft th e provisio n of an ON 
ERR O R faci lit y to us . 

routine IS aC lually relocat;lble. 
which .s a posh way 01 saYing that " 
can be placed anywhere In memory 
Thus you can load .t agam by 

CLEAR 59999 
LOAD - - - CODe 60000 

or whatever 
To lurn I he error processmg on, 

you simply ca ll the routine, U,inll 

RANDOMIL t USR 30000 

30000 IS of course replaced by thf' 
approprt"le address il you've load 
pd 'I elsewhere 1 hiS would normally 
be Ihe Ilrst statemf'nl 111 the pro­
gr,lm, for the obVIOUS reason t hat cr· 
ror proc(,S~ lI1g IS lurned on bl:'fore 
any errors can occur ThiS unpi,es 
Ihal you ~hould load the machine 
code fOutll1C belore 10adll1g the 
IlASIC progr,lIn 

When error l)rOCes5l11g IS on, the 
HASIC program .s al lowed 10 lef ' 
m,nille 'norma lly', e ither wllh " O K" 
o r by a STO I' Slatement The error 
proce~~mg 1'1'111 be lurned off <It tim 
point. so if you re-<'nler Ihe progr,lm 
you'll h,we to lurn the error proct'~" 
Ing on as before 

An attempt 10 t('rmmatf' wllh 
any olher ('rror reporl Will be 
ca ughl, "0 Ihal Ihe flASI C program 
COnlll1ueS rUIl.ung 

DES IGN CO NS IDERATIONS 

'lhe rout,ne h,l' be('n de5;j(ned 10 
keel) till' IntNlace wllh BASIC Slm· 
pie, ,tnd ,l lso 10 keep Ih(' fOlltlne 
'tself slfllple It would IMve been 
pOSSible - bv some ~Ultable l'Ot..1 
~Ialements - 10 lell I he fOululf' 
such thmllS as the Ime oumb('t to 
Jump 10, bUI Ih" was (ejl'cled IOf 
.imp IIClty'., ';Ike 

PerhaJ)S Ihe mo~t obvlo", thln~ 
w hICh Iht· rout ine could do IS ,1n 
aulomattc CON TlNU E whenever ,Itl 

error occur. 'I hi .. would mean lor 
example Ih"1 UI(I AK would be I"; ' 
nored, bUI If you wanted to tilk(' 
.om(" .1 c\lon you could del('ct Ihill a 
BREAK had o('clIft'd el\lll'r by look 
Ill!,; ;It th(' k('ybo(lfd or by I'[FKlIlg 
the van"ble I RI(NI( Howeve., In 
most GISI'\, CONTINU E repeatS Ihe 
stalemenl wh.ch caused Ihe error If 
the error "".IS, say. 'Number 100 bill ', 
then the stalemenl would fad il!;:am, 
ilnd tht, Ilfo!;:ram would IMn!;: 111 ,I 
IIghi loop lor eVN And If il vrl(lI y 
lad .. , I hert'" no l)Omt redoln!;: Ihe 
VEI<Ir y unl(' S~ you also redo Iltt' 
SAVE f lrsl 
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PROG RAM 1 

Imp/f'nll'll/5 ilrl 0,\,' ERROR r..,o!"y 111 Sp,x-trum HASIC Sf'e leXI , 

20 
)0 
'0 

.• 0 
60 
70 
80 
90 
100 
110 

120 

CLEAR 2?CJ<J'J 
address - 30000 

LET hS - "ZIOf000922bOSn·b2.i3c/Sc712172( 93a 
Ja5c3c 28021eO'}caOJ 1 )11·014 Scclll(-280/) Ja"! 7 Sf J. 
c772a455c2N25c2100007c]2715c220h5c2aMkf'l2.l4 
25cc:J9t'1h" 
in Sllm-O 
FOR I_I fa LEN 11f, STEP 1 
LET lJyw - 16-fN (/(/,S(;)) + FN (I(I,S(H 1/) 

I'OKE .Idelre)s t (i - 1)Il.byte 
LET sum-5um tlJ)'I<' 
NEXT I 
IF sum 5087 THEN PRINT FLASH I'" " Lme 40 
is wrong!!!!" 
ocr fN d(dl-CODE ci-KODe "0" AND 
cS _"9"}_((ODE "a"_IOANDd > _"a") 

PR OG RAM 2 

Fox.1mp/c 01 ON 1 RROR 1,1Cilily Th, .. ,u)ume, 111.11 Ih£' m:.oce.\',1ry 
m,lchine code rOU/IIlC i~ III mcmory al ij{/(fr('H j()()(){/ 

20 

10 

'0 
10 
60 
70 
HI) 

'0 
/Of) 
110 
I1n 

/10 
140 
110 
160 
170 
IHO 

I <J() 

200 
210 
no 
110 

"" 

RANDOMize USR J(}()(J() 
LETermr :::1361O 
LfJ ok =2 5S 
LET number 100 bl# = S 
III ~IOp III JIlPIlI . 16 
III IIlv,l iP(I/,le n.lme = 14 
LET I,Jpe 10,ldin# error = 16 
PRINI "~elllll).l up aff,ly. YOu can't BRfAK ,h,} 
"(Iry 1/ ;mel ~ee"r 
DIM n(J{)()J 
fOR i=1 10 J()() 
POKf elllll.ok 
LEI n/i}= r INT ( Io-RNOI 
IF PffK elflll = number 100 hr/,! IIIfN PRINT 
ove"lo" 

NlXT, 
RfM I DOl' 
I'OKF errm.ok 
INPUT " f ll/ef Iile nitme <;IOPhhilt·6)i~"· " 'Ilf'1 
lective .. LINE IS 
IF PH/( ('ifill =~IOP III II1p(ll linN CO 10 110 
REM lNO LOOP 
REM LOOP 
SAve IS DMA nrJ 
If PH I( ('ffm = invit/id fIle /lam(' IIlfN SlOP 
PRINI "NOlI 10 ''('Illy:'' " Ii 1/ ;,II/" th~' SAVC" 
" will be r<'peilled. ". " HR[AK w,1I ,WI you OUI .• 
POK! e"nt. oJ.. 
V[RII y IS /JA 1A n( J 
IF PHK ennl "" rape loitdmll ('rro, fl1EN CO 10 16(J 
RlM tND tOOl' 
PRIN' f lIl"he<1 
STOP 
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UTILI TY 

Rather th,"l h,IVi" a lot of SI.lt'<:Ial 
cases to try and cope with all ('II(>n· 
tuali t ies. the solul ion chosen has no 
sJH."Cial cases - after an errOl. ex{'c(I' 
tion is alw,IYS resumlod itt the next 
statement. For C~,,,"pJe in: 

l00LETn - 4 
110 LET n - l /O 
120 PRINT n 

the division will'esult In Numher tOO 
big. The progrilm will not crash, but 
wil! resumt;' cxccu\lon ilt the PRINT 
statement. 5111C(' statement 110 is not 
completed. n w,lI still hold Its o ld 
vaillc, and so 4 will be printed . 

WHAT NEXT? 

After an errOl hilS occure<l . the 
system variilb'e ERRNR (one byte ill 
23(10) will hold a vil lue other than 
255. ERRNR corresponds to error 
reportS itS fol lows: 

ERKNR 
255 
0.1, .... 8 
9, 10, .... ,26 

REPORT 
0I0K) 
1.2,. .... 9 
A.B ...... r 

ERRNR w ill hold such a value until 
the ne~t error occurs, ill which 1)OInt 
1\ will be overwritten with the newer· 
fUr number. 

If you want to detect when;lIl er· 
ror occurs. you should first deilr any 
previous error condition by POKEing 
255 in the ERRNR. BewMe Ih,'1 c~· 
£'Cuting the 1.l5t statement does not 
set ERRNR to 255. bee,l Use It ,~ 
assumed to still contilin the 255 
which WilS put there when the 1)10· 
gram began ex<'Cutlon. The upshot of 
t his is that If some error has occurl('(1 
and you haven 't clcMed ERRNR, tht, 
program mily not be allowcd to 
finish. You are .Idv;sed to (lSC a STOP 
stiltement whenever you want the 
progritm to finish s,nce Ihls sets [RI(· 
NR to 8 and Will "tW.lyS work. 

Thus ,\11 erlor types (2) to 15) nll'n· 
honed t;'arher are c,lughl, and itny 01 
the acl lons (a) to (I) can be taken by 
appropfl.Jte cod \> In BASIC. 

Progritm 2 give. some eXilfllple). 

ON ERROR MACHINE CODE 

Adds on fRRO R faCility to Sp('c 
Hum BASIC See tellt 

First of all there IS a short !},e..:e of 
code to turn on the crror proces~lIlg 
ThiS is a nJalter oi work ing out the 
address of the <on > label - when 
thiS is Invoked by USR In BASIC. nc 
wrll have the value of <turnon> . 
and <on > Is15 bytes away - then 
the addrc~s of <on > I~ \tor('d PIl I> 
two places ,Ill unused location at 



UTILITY 

23728; and In to the IOC3tlon 
pOinted to by FRR$P 

tumon 
LD flL. IS 
ADD 1-IL,Be 
LV flJ718!HL 
[X Df,HI_ 
Lt) JIUI RR~P/ 
LV (/1L/,1 
INC /-IL 
LO (HUD 
REI 

The BA$IC InterpretN Illay detect 
.my error il t all ~orh oi plilcl's. 
However, Ihe ilCtlllJl r~ alwilY~ the 
~ml{" (t' ~U'I)t th.ll is, lOr errors frum 
Interface 1). The inlerpreter cleMs all 
the junk frOIll the zao's stack. Since 
tht, length ot the st.lck depend~ on 
when' the error Of cur red . ERR$P 
always pOints 10 the lnd value leU on 
the top rs an addle~~. Norm,llly It I~ 
1303 H; the code ,It this adrlrl''', .. 
Prints ,In ('Hllr meS!><l lW .md prep.He~ 
til receive .1 cornrn.rnd. The t'rror 
Jlroce-s~ing is turned on labovcl by 
chimging this .1ddres~ on the ~1,1 ( k. 
Thus when ,In erlOr OfCllf~, the st,Kk 
IS cfeilred .mel our Coell' i~ inl-'oled_ 
ror error number .. {)(ok) and 9 ($TOP 
st,ltement) we allO\\ the plogr'lfll 10 
terminate by tumpl1lg to Ih(' ("(lei" 
which II.IS s UPPo'>l.'d to Iw I'X· 
ecuted 

on to AIERR"\'Rt 
INC A 
JR l,U 
CI' 9 

LI W Z, 13031 I 

if a Jump is about to ta~e pl,lfe, bit 7 
of N$PPC w ill be 0 - we {to nothing, 
Otherwise, w(' set up NEWPPC ,lIld 
NSPPC with tl"ll' line numher ,mc! 

UT I!J TY 

sl3tefllent which is to be ex('Cuted 
next (thi~ is one more than [he cur­
rell! statement) 

W IIL,NSPPC 
/lll 7,(lIU 
/1< l.U 
W Af~UBPPCJ 

''''C A 
Lf) rIlU.A 
LO /ll,Il'f'O 
Lf) (NfWI'I'O,IIL 

now WE' clear .1 ((lupl!? 01 thing,> 
which would ordm.Hily bC' Li('.lr('(t 

L2 to 
[/) 

ID 
ID 

111. 0 
All 
rFLAG\/A 
(IJI ,.,,/JIJU IL 

finollly, thC' ,IJdrt'~~ 01 our error will 
ha\'C' been I}(JPIN'" from the 5t,lck, ~o 
we put 11 h,lCk (r('member, W(' ~torC>d 
It m an unu,('(1 I(K atlon). 

[/) 

PUS/' 
Hl,I217281 
III 

now we ,ump b,l( k III to till' 1l11er· 
pIl'1('r, a~ i1 CO'lTlNUl h.ld ju~1 
lJe('n ('nlt'rl.'<l. but ,liter [Ill' tht'<.k ior 
BREAK 

W IIUNIWI'/'( I 
/1' IINIII 

~~==================~o You cannot be serious!! 
About software, thai is! Or at least y ou ca n' t until 

you've made an intelligent decision about 
hardware, 

Computers? Printers? Disc: drives? Joysticks? 
Periphe rals? Extra RAM? 

I mean, there's a serious danger of going crazy jus t 
trying to understand the choices. Let alone coming 

to an intelligent decision. 

Micro Choice is your answer. Every quarter it 
collects a range of hardware reports so that you can 

make your own choice of micro or add-ons. 

Then you can lorget about being 100 serious and 
start having fun. Easy when you th ink about it. isn't it? 

1~L~~LL(lJ 
CLmLCL~ 

Pe'tonel Sollw~r. Aulumn '£6 
• 



RAY ElDER 

Bugbuster 
T yping in a progritlll IS a useful 

exercise Apart from the pa' 
tlence r(·qulred . technlque~ 

learned and the end Ilfollram to bt· 
used. probably the most educit 
tlonal part of It IS tracklnll down Ihe 
bUllS Introduced by yourself or occa­
sionally by our pubhcation system 

In debugginll you gain a much 
deeper insight and understandlnll on 
how the program actually works 
than by merely typing It in. but 
trilcklng down lhese errors IS an arl 
in Itself and needs some skill So 
here are some lIPS 10 he lp you in 
your effor lS when faced wi th that 
cryptic error report l 

1 NEXT WITHOUT FOR 

look back Ih.ough the program 
Either the loop has not been set UI) 

- no related FOR ' Ietter ' = Nol TO 
No2 line, or the leller has been re­
used as an mdlnMY vaflitble wllhm 
the loop With a Ll I ·".'tle( = f',:o 

2 VAR IABLE NOT FO UND 

ThiS IS one of the most common er 
ror~ Again, the probll'm indY nol h" 
Ifl the hne where the error w,,, 
detected and reported If there Ison 
Iy one vaflable, whICh may beoneO/ 
more letters or a ~tnnl,;[SI varlitbl" 
then thaI IS the probl(-m There lllitV 
be more Ihan one VM1,lb11' In Ihe I lilt' 
~ectlon reported ,ond you w']l h,IVI' 
to Identify the offelldlllg ont' In a 
IlIle PRINT AI Y.XAS the culprll 
could be Y or X or AS To lind Oil' 
which of them IS call)lnl,; the IlfO' 
blem [II may be mor(' than one) tYI)(' 
In turn ,IS a dllect command 

PRINT' Y EnterjNl'wllII(' 
PIHNT X Enter,Newllne 
PRINT AS Enter ,Newllne 

Note wh,ch Ilfoduct's the elt()r 
H'llOrt Now look back through till' 
prOllram prlntoul for the line which 
~elS II up - uSlMlly a LET or lOR 
command O,d you leave II out' 
Does Ihe program gl'! thefe or h,l' ,I 
GOTO COSUB bel'n "ron!:lv ad 
dle~~d' 

3 SU BSCRIPT WR O NG 

Connected With DIM A(No) or DIM 
AS(No) If the number in tilt' 
brackets on the lone where the error 

p. ..... a1 Sol"""", Au!umn '85 

.s repOft .... d I~ ",eiller than the o lle III 

Ihe origmal DIM stalement, i~ Ilot <til 
integer or I~ less Ihan 1, th(>11 th i ~ 
report IS genl'/ated If thl' sub\cllpt 

number on bracket~ - IS iI 

number then check and eh,llllle, 
howev,-r, If It .\ ,1 v,l,,~bl(' then 
follow th .... p.ocedure for (.,I(ln" 
v,wables II h,,~ probably ,'~c"l'd('d 
Ihe l i nllt~, look for hne~ With th .. 
variable being al t(,red with ! * 1 
II neces~.try add Iltmtmg coclf' I,,, 
e_ample 

II X >1() THI'N I f1 X= 10 

4 OUT OF MEMORY 

As well as 101 program s w!Heh ale 
too b'g, It m.ty hal)lJ('n If the 
prevlom program set RAI\,l(ol) 
Before desp,lItlllg , I'nl,'1 Cl [AR USR 
" a" - 1 

7 RETURN WITHOUT 
GOSUB 

Somehow the COml)uter hil~ rt',lcllNl 
a RETURN comm,ltld ot he, tl",n Vi,l 
a COSUB Ins truct.on Uwd a 
COTO hi,~n ' t bet'n entered It' place 
of it COSUB Ch('ck for ,I m",ong 
GOSUB 

8 INTEGER OUT OF RAN G E 

An Integf'f (whol(' number) ('1\ll('r a' 
a IlUmbel Of variable is too big or 
small and you an' attemptmg to do 
something I,k(> PRINT AT 0,31 - not 

UT ILITY 

Carefu l typist or not , yo u ca n 
st ill be infested . Who you 
gonna ca lH Bugbuster! 

allowed ! CIlf'ck any v,'rlables III 

vol 'led as per report 1 ,II,d trace II 
back through the prOIl.,ltn lookmg 
for adlus tments to ,I by + - * /: Add 
I"n.tmg code If n~'(k'd - see report 
3 

9 OUT OF DATA 

Chl~ck the number of OATA Item, 
match the number of RJ'ADs; usual ­
ly Oil{> (or more) ha, heen nllss,'(t 
oul Attempting to r('tead a DATA 
list Wi t hout fltst USing a RI STORt; 
command will cause thiS and II can 
happen on an itulO ~tart program 
(saved With a liNt. Ilumher) Good 
progfillllllllng usually RI STOREs !O 
the correct line number hefore u~lIIg 
READ 

10 FOR WITHOUT NEXT 

See report 'I hut II,,~ 111111' Ill<' NFXI 
is miSSing! 
Note that the letter~ I haVl' u~ed for 
examllle~ could by ANY Il'tters not 
lUSI AS,X,Y etc and d(-I)('nd on the 
parhc ular choICe of the program­
me< 

This IS by no nwan, a com ­
prehensive li st but I h,lVe tr ied to 
Cov .. r many of Ihe m.)q common N 
ror rellOftS Personally. I get alrno~1 
as much ~a\lSf(lcllon lrom debugg 
109 as I do from progr,nnmIOg I do 
assure you. however, Ih,lt ,here .s 
ab\olutely no truth Ifl Ihe rumour 
thaI wI' de llherately lIl)l'et bugs IIlto 
our "qing~ in order to IIllroduc!: YOU 
to the dub,o us dl'"lIht~ of debugg­
IIlg1 o 



PHILIP CRAWLEY 

Supercharger 

T he ZX Spl·Ct rUm. when .e l eil~ · 
ed. WilS ill tht' lore regil .dmg 
colour. sound and HIRE S 

However it I ~ dear Ihilt It IS now 
Iilckmg In some faf'illt les st andilfd 
on It ~ contemt)ora llc ~ 

However, With a bit of trickery 
some nice results are quitl' feaSible 
l YI>e III Program 1 

Tills rOUl lne IS uselul wh,le tht" 
ru les o f a game a re bem g displayed 
or when a game ha ~ l inished II 1\ 
vi l,11 Ihat the code is left al hnes 2·6 
as the \lm.ng is very Im portant. and 
II t he routine is moved deeper mto a 
program. the COlO (at line 4) w,1I 
take longer and 50 thl" {'Hect w,1I b,' 
lost the BORDER values can be any 
va lid numbers so long as Ihe 1",1 
IwO and last two are all ('(lll<ll 
(1 :1 blue III thi, ca~el Another good 
hordel effect can be achieved by 
changmg line 4 to 

4 I>AUS E 1 IF INKEYS = .... Tllff\, 
COlO :\ 

For ,111 exp lO~ lon U~lllg Ihe border trv 
Ihl~ little rou tull' 

1 .. OR N : O TO 100 

•... 

2 OUI 2S4.2'i"*RND 
3 NEXT N 

HEY, GOOD LOOKING! 

Combme thiS With any explOSIon 
visuals you. game contilnl ~ and you 
hilve a good lookmg (and sounding!) 
rou tme On Ihe subleCt o f sound. 
the SI)('C trUnl is ollen critiCised Bul 
It i ~ p05~ib l e to ilch,eve good re~ ult s 
particularly ,f you h,we your 
machine hooked up to ~oml' ~ort of 
ilmpl tf ler Program 2 p lays a rhythm 
w,th one tone flSlng and the ol her 
one failing I>rogram, 1 ilnd 4 1)10-

duce telephone ronglng and ;1 Jmgle 
re<peClively 

Sine!" Ihe HASle mterpreter is 
lacking on some aspects. several 
facilit ies mily be Imple nl('nted via 
the sySlem o. by calli 10 ~OM 
routlne~ a< shown in Table, 1 and 2 

Cett lng bilck 10 thl' ~ub)t'C I of 
bo rders I'y typing in thl' lo llowi ng 
tme LE1 T USR XXXX where XXXX 
IS an evetl number belw("('n 1310 
and 1320 Try a ll t he vatuei a< they 
gIve different colours 

•...... -
• • e." .,. 

Hyper short ro ulines 10 
produce mega sou nd , border 
and protectio n trick s for your 
own cru cia l progr;ul's. 

ANT I·PIR AC Y DEVICE 

Ii you wanl to p' O\('Ct your softwil.e 
from plfiH:y the lollowlng method 
work ~ extreme ly well W,l ho ul IllI' 
usc 01 colour C'lfd~ Of eXI)enSlve 
'dongles ' It 15 1)OSSIbie to make a 48K 
I)' ogra.n copy proof 

SIH"CHum la l)(' sof tware 15 usual­
ly made up of Ihree dlSIlIlct I)art s, 
short B,\SIC loader program s, 
SClH~NS to keep you amused whll(' 
the game loads and the n machine 
code So. 10 starl w.th lower RAM 
TO P'-' Ioad the machine code then 
enter Program S 1 eave out the nor­
mal loader I)rogram It 15 ,mlmrtant 
that the softwml' IS fully de-bugged 
No w clear the scwe ll ilild load your 
SClU[NS Then making sure you 
don" lose the ~C rl·en . IYI)e COTO 1 
and '>el your lal)e drive to record 

the prmCII)le behind Ihe Ol)era 
t lOn IS as follow~ No matter what 
the adverts Slale. a COI}ler program 
doe~ re(luire soml' memory 10 run 1\ 
I h l ~ may he the t)fllll!'r buffer or the 
UDC Me'l. but no m.ut e r how 
d('viou~ Ihe cop.e. i~ 1\ IS til ttwa' 
somewhef{'. So If you make .1 file ,I 

fu ll 48K long. ,I will overwllh" til{' 
COI),er program and nJ,lkl2' It Iml)()~~I ' 
ble to COI)Y by software mean~ 

The IHogram must be loaded by 
LOAD " PROC" CO DE a nd will 
a ulorun Also. Ihe IHoglam I~ alteled 
such Ihilt dunng l OADing. plesslIlg 
the BREAK key Wi ll cause a sy~ t em 
re'>t.'t line 3 dlable~ the LIST co,n ­
m"nd ~o if your progr,lIn IS in BASIC . 
a llIeasure o i f"xtra soli ware pro l('C' 
t lon IS !Hovideu 

Sill'" the whol(' 01 th+' memory 
' 5 saved. when the l)fO.,:ram re·IOild~. 
It Wi ll take on eXilc tly Ihe same stat{' 
,l~ It had lust alter tht' ~,lVl' I)fO­
ct'dure Lme 'i disables IllI' breilk 
h'y altogether so II won', crash II 

. ,. the IIIHAK key h u<l"d afte r loadlll !l 

't~( .,,' ;~I!\' ~@E~l~~~~ 
d'- . .". •.. • 

............ ·".'·.·.·.'-.· ................................. ~~;'1'~~~i!!~ii~~:.: ........................................................ t.::.l~.~.~'.;.:(.!~.:V.~.,'.-:.t:.~.:p_'~.:.'~_f'_!)o_:::_:_~_~.:_,~_;b_;_I~_i_J7_,: ... 
PeuQn&i S"llwa •• Auwmn '93 



TABLE 1 SYSTEM VARIABLES 

POKE 2J7546,O 
pOKL 23658,8 
POKE 23658,() 
"OKE lJ755,I00 
POKE 21755 ,0 
POKE 11659,0 

POKE 2)736, /81 
POKe ]J794 , 181 
POK( 21693,56 
POKE lJ61J. 
pEE/« (1J710J~-" 
f'OKf 2/61 J,O 

POK ( 2 J69225.'i 

- M,lI.e line lelO oul 01 fine / - un-edil.lble 
- CAPS LOCK 
- CAPS WCK orF 
- Oi~,1ble L 15 r command 
- Rr>-en.lbles LlS7 comm,llu/ 
- 14 Ime 'icreen, POKE 2)6,9,} before prOll/am 

I/nJ~he~ 
'iIOp} the Slar l lape ere. ' prompl 
'i,lme, if Imerface One J~ filled 
Resel~ )creen allribulC) 
DJ)ablc BREAK J..ev 

Relet (!flor vecro" pTo/eel, IJlo~r,lm (/u,ml! 
LOA/) 
0;5,1/)lc 'iClolI' p,ompt 

TABLE 2 CA LLS TO ROM RO UTINES 

LEI J li SR 7997: 
Ln J - 7997-7 
LI r I "" USR 3581 
iU r '" US R 321) 
(/ r I "" U'iR 4757 
ifTT 6,),16-
IiSR 7962 

1 i) Ihe numbe' of f,ame, iJefOle keypre~~ 

Sm1ll/,1Ie, L>'81 .~(ROU fUIl (l/on 

~rojJ' ,md iJsb 'SCioli 
/"illll Sinc/,]i! (opvIIght nlCH,llW 
Num/)er 01 I,ee b) le, 

_. ~o<"" 
, " . 

. " " 
",, ' 

FOR a:l TO 2 :FOR b=11.6 TO 12 STEP ~.l:BEEP . 01 B,b:FOR 
d~1 TO 22:NEXT d:NEXT a:RETURN 

FOR b 6 2 TO 24 STEP 6 : BEEP .022 b'NEXT b:RETURN , . 

1 CLEAR XXXX:REM Y=r va lue 
2 POKE 23613 ,0 
3 POKE 23755 , 100 
4 SAVE "PROG" , CODE 16384,49152 
5 POKE 236 13 , PEEK (23730) - 5 
6 RANDOMI ZE USR XXXX+ l 

1 GO TO 1 •• 
2 , 
3 BORDER I: BORDER 1: BORDER 6 : BORDER 0: BORDER 4: BORDER 
2 : BORDER 3 : BORDER 5:BORDER 1: BORDER 1 
4 [F INKEY$- " " THEN GO TO 3 
5 RETURN 
6, 
1 •• REM display iostr--uctioos 
1.5 BORDER 7 : PAPER 7 :CLS 
11. PRINT 1 , 1I1'J; INVERSE 1; "BORDER ROLL" 
12. PRINT *l;TAB 4; FLASH 1; "PRESS ANY KEY TO CONTINUE" 
13. GO SUB 2 
141Z1: 
15. REM rest of program 

10 FOR n -O TO 20 
20 BEEP 0 . 01 ,n: BEEP 0.01, 20-0 
30 NEXT n 
40 PAUSE 0 : RUN 

r", ooMI Sohw~r ft Autumn '85 

UT ILITY 

"" 
,"" 

" ;{ 
' . ., 

o 



CR.Af'H I( S 

Designer Milke Ihe 1110s1 of ymH 
desig ning ilbilil y with Ihi s 
short progr.l n . _ 

.----. 
e----"--.; - .--. 

• • 
.--+--~-. 

• • 
T hI< Ilr0l: ram allows you Itl 

( reillt' 1I('<ll:n< on your 5,)('c 
IIlIlTI IIsmg Ill(' 1'101, D RAW 

and OVFR COlTIlllilnd< 
Af ter '1)('c ,IYlllg thi' HOR DI R 

PA PI-I{ ilIld INK colour" VI) II ar(' 111-
vlI('d , through U ~f'r irlt'l1d ly 111\11111 

lIons, to ('1!lW' plol il p O Ult , d"l\v d 
1111 (', Of plot MId draw n Vl'1 a IlIlI' (II ' 
o rder to r('movt' ;my ""~la k(' <1 II " 
vorth nO"" 1-: thill DRAW "Iw,w' 
Iraw\ from the last POlnl Illo\l('d, \() 

Ih.lt If you want a hn(' St'pa ra'" from 
the las t IKlInt drawn you muq 1)lnl ,1 
110Int f lf ~ 1 

DRAWBACKS 

On thl~ la~t pOlnl . o ne "f Ih,-. matm 
drawback ~ (pUll II1I,'l1d('d) o f It ll' 
DRAW comllllll1d I ~ Ih,,\ tllf' Co 
o rdlllllt(' o f thE' I'nd o f thf' 11111' ;In' 
off~('t o f tht' la~ 1 POUlt plotwd 
How(>vpr. 1\ I~ qUIte pa~y to ,)In· 
gram afOul1d th.. hy u<IIlS Ilw 
two sy~l('m va n able, hylp< 21h77 
(whIch ho ld< Ihe y co-ord,na\(' 01 the 
la ~1 pnlnt 111m It'd) 

~~ 

10 DEF FN x ra) 3 a - PEE K 
rol0 DEF FN Y 1 a) :: it -PEEK 
30 BORDER 1 : ~APER 1 : 

4.0 GO TO 3 000 

23677 
2 3&75 
INK 7 : c 

1 0 0 INPUT "Enter 1 t o Plot ~ 2 t 
Co dr.alll .. ;. 

1 1 0 IF a~1 OR a )2 THEN GO TO 1 13 

" 120 GO TO 1000+. 
999 REH ++plot coordS+* 

1000 INPUT " E nt er 0 to Plot , 1 t 
Ci P l c> t O\..'ER "; .lI 
1010 IF a <0 OR a >1 T HE N GO TO 10 
00 
:1. 020 INPUT "Ent er ptot. coordS ", 
b; " .. ; c 
1 0 30 IF b <0 OR b >255 OR c <0 OR ~ 
) 175 THEN GO TO 1000 
404.0 P L OT OVER it ; b,C 
1 050 GO TO 100 
1,999 RE H **draw coor d S ** 
2 000 INPUT "Enter 0 t o dralll , 1 t 
o dra lll OVER .. ; • 
2 010 IF 3<0 OR . >1 T HE N GO TO a0 
0 0 
2 020 INPUT "Enter d ra lll coordS 
b;" "; C 
2 030 IF b <0 OR b >25S OR C <0 OR c 
>1 75 THEN GO TO 2020 

a 04.0 DRAW OVER a ;PN X /b) ,FN ~IC) 
2 050 GO TO 100 
2 999 REH **instru~ t.i ons*. 
3 000 FOR . : 1 TO ~1 : FOR n = 0 TO 1. 
3 0 1 0 PRI NT TAB RND* 7; PAPER 2 ; I 
HK 7; FLASH n; "ZX Des i gner" 
3 0 1 5 s eEP .025, M+2 
~0a0 NEXT n : NEXT. 
3 030 PRINT AT 9,20 ;"press any" ; 
RT 11 ,20 ; "letter to "; AT 13 ,20; "C 
o nt.inue " 
3 04.0 BEEP .025 , 0 : PAUSE 3 : IF IN 
KEy$ "' .... THEN GO TO 304-0 
~050 CL 5 
3 060 PRINT AT S, 3 ; "Th is pro graM 
al lolllS you to .. 
3 0 7 0 PRINT "create deSigns us i n g 
PLOT, DRAW and OVER CO Mmand S . Th 
~ DRAU COMmand lIIorK S i n abS olut~ 
sc r~en coordinat es . " 

3 1360 PRINT ' " PleaSE: enter eOR 
DER CO lour 10 to 7) .. ; 
~090 INPUT a : IF a<0 OR a >7 THEN 

GO TO 31219121 
3 100 PRJ.:NT a 
3 110 PRINT ... 
c o lour .. ; 
3 1 2 0 J.:NPUT b ; J.:F 

GO TO 3120 
3 1 3 9 PRJ.:NT b 
3 ].4.0 PRINT . .. 

NOW enter PAPER 

b ( 121 OR b >7 THEN 

And colo ur 

3 150 XNPUT c : IF c <0 OR c>7 THE'" 
GO TO 3 150 ' 

'3 160 PR.INT c 
3 17121 PRJ.:NT · " Furt.her in s truct 

Ttw fun ctlon < def lnt'd In Il n.,~ 10 
i1nd 20 ~ub t' act Ihow h('ld In Iht' ,t, 
bytl'< fro m Ih(' absolutt' so('('n Cfl ­
o rdln"ll'< you WISh to draw In ,lIul 
g IV('< til(' of('<' t va luE'< rpq 'III,'d by 
thf' DRAW rOlllm and Thl< Illethod .0 n s. a ,- e re quests. 

given .n the IN PUT 
pr&.s s any l etter to co 

has ramIfica tIon, 1m yrdplll« work f ' t • n u e ... 
far b('yond til(' iCOP(, of tillS r('I ,Hlvl' - 3 1S0 PAUSE 0 
Iy <Im pl l', If 1'I1II)y" h l(', pro"ralll ,mil 3 190 BOR DER a : 

.,. i..S 
I hope that you WIll he .. bll' 1o m"h' 3 .00 GO TO 100 [ 

~",:x:,,:'~,:,,:e~'~'f~" ____________________ ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~ 
'lEI P .. " n .. ,,' s"hWd' . A" ,urn. e; 

PAPER XNK c. : c 



Britain's Best Magazine 
For The Sinclair user 

Don' t be disappointed - make sUle you 
get every issue of ZX Computing! 

Just ('3 .50 will ensure thallhe next 
six issues w ill be lovingly wrapped and 
posted to you. Just till in the form 
below, cut it oul and send it with your 
cheque or postal order lmade payable to 
ASP Ltd) to : 

ZX Computing Subscriptions. 
Info net ltd. 
TImes House. 
179 The Marlowes. 
Hemel Hempstead, 
Herts HP1 1 BB, 

Alternatively you can pay with your Access or 
Barclaycard : simply fin in your card number, sign the 
fOlm and send it off . 00 NOT send your cardl 

Make the most of your ZX Computer with 
ZX Computing - bi -monthly! 

,------------------------------------------------l , , , , 
I , 
I , , , , , , , 
I , 

Cut out and SEND TO: 

): .~ 
,# ) t....l 
~I 

ZX Computing Subscriptions. 
Infonet Ltd. 

Times House. 
l 79 The Maoowes. 
Hemel Hempstead. 

Harts HPl 188. 

I £13 .50Ior .ix....... 0 

Subscription Order Form 

PIN .. commence ..... oubK ... ,_ ' 0 ZX C_ .. 
..... h ' '''' _v .... , io_ 

::::,,,:":::':3 ;;""J:,::~-:== 
~''''( 
f~ P-Iv"""',o AsP ~tdl 

OR 
o.M my Acc •• 018,,,," ~c.fd· 

( . _ , ••• """.sU lvl 

~ 

I I I I I I I I I I I I I I I I I I 

ADDflESS 

" 0 SUBSCRI PTION £ 15 .00 lor .ild ....... 

" RATES 0 POSTCODE . 1 (3 1.00 lor . ixi ..... 

I 0 5;\1"""'. , 
(tick as $ 19 .5 0 for.;"lu1I81 0 

I appro pr ia te) USA surface mail. Det. I L ________________________________ ___ _ _ ___________ ~ 




