


I

sunvlvon Snrch [ha ........... mom: DI Deuinnne Abbey 1... .|.. ....m|a ........-.. 1.1.1....“ ..-1 ..ye gone y However. .5 you help
Angul ....=u...1 0.. mm... bulldlng beware .11 mu evil lplflll whuwm mm Mg... wherevar he gosh All 1...... to .m....-1 m......n .3
nu mm .1y ...... ... ;-....=..p.... :><>...u.. 1...=|..1y 1.=.».n.;...n...1....v......... .>:.;m.|y...g....=.....:.... Abbey !\.\E|\lI .................._ rnnnuy1.-K1. -...1 mu... 011.1. Zwmq =1“... There -.. was v...<.... .00.... .n ;..=.....-.1 ... ........|.-my clan ma =..|.....1..| ,;..p..... M...huunmlly .....».»... lnrolling .¢m.... Ahud hu . .....:y...g chlllenge 1... .\..g... ....a ... up .0 you .0 help ...... An you the .01.............! AMSTRAD 1:1 is
nous: or us!-ma 2...-.n.¢ Ha\|wu!UIhn! -1 yum Q»... ...|.. -. you ....y ...v=...../.. -5.... 1-x..w...........¢.......1=...... ...=......»0: .....- ..>¢.... 1.. .¢|..¢.. a.r....a em. .1»... .. .. totally a.n=...... Actmn pwkld -ma. g-...¢, uwh ..| ~...=|. .... ......... ... ....... ynurnervu mm. 1...... 1| you .......g.. .0 gel ....<>...;.-. than ...... ..».... .....u... two um. .-.>.>....... -..d y) wxll |ippeAr, but Dewar! u... evxlpowars tr .|.. 1-1...... .1 um.AMSTRAD was
FLIGHT PATH Plight Pllh 1A without rlnuhl the hen Ihghl an-nulltor on the C I lfl And Amltrwd The mlny uhbonla lentureu mclude,
Alwmubr, "IPH, dlractwnll hlldlhgi. cmnwu|dI_ hrul, ground wlrnlng llghts And reverse thrust to nuns but A law Alon mnluded... ........... ...,,..... .. you ..... 0... 0...... DVGI ................ ...¢ |..... ..... .,.....msnmu mss
ID TTIIB TREK AI lole nlrvlvar of the Dllnet "C0nl||An“ you! ‘luau! ls onl of A115?! And revenge Thu nnrshxp you Are flying ll lull nl.., ...... .......... ............... ..... ...... powerlul ......... Also ............. ... ..... an grwhw§- w --w unbllluvlhlv -1»--» - mu.......... ,........, .....,..g.. ...... ...... ..... bnyund

AMSTHAD £7 95
Moon Imam! You ....... ............y ...........-/.. your ......p...g W... ........ W... dangerous ........ ....... .. WE“ .. lug! .,.....¢=....... cunningly pm... ......... Nut 0.... ..... .... lVDid .... havering -4.... .,,........= .. .. bombnrdsyou [mm .1»...,ms1...w .7 as
run om... I man Irllsiv noniv mun u mm. |:lsnlY nun noniv ozoan son >-v....... by no Jccisi V vm

lVlll.AIl.[ IIQIA V00! wlnfllril IIOII



1

I-‘7L5!LiEEE@lEL€7E9EEH£EEHEHEHEU
wafi-97QR11111:.‘4AE@ggEZ@@@Eg'/'7

QIf'

..§.{‘$§’\‘°

4‘Q4

/

‘L\

ETRAD BBC CBM64 SPECTRUM MEMOTECH ENTERPRISE ATARI

~| ; __\ $A L \.
@ . \ 9?‘Diflg ,?V,. n \\

I T; - q-
U' Kxp mera|dls|e|' ' m B - - "/ 5!4. " ‘I byiogs and Ieeosllgdg tfirmuda Tr|ang|e,h|dde ‘ / E.‘

. P Dcwilisation. This greazl nein/ree$\:|¢:|[|1ttlir(¢)ef iirzggi / v.~,
‘ I’ . _ locations and 200+ picture; on (he Amsmd BBC‘ Q)! A.
%§:;I , ~ P

ll

Commodore 64 MSX and s ectrum. ' "
"¢\wa|r:n;:nX (.....= .r... ..= invcmiva, involved =..a P\¢\‘ ° K “......1.y|.....|ry....'.=...=.. me Wu

vznionohhe @.i;i...| ....i.. """' ' "'=‘“' wmd um. .
vennn: in c..|....u Advcn "I Palm?“ cf ram ...d an-=..» You'll
|....r.....n..s.s..:>...1......... |""‘”""""'°°“¢h\=d'~»~u 7\ll'¢II.llQ .0. ............ . 1
...a . nlighxly .1.=.¢d .¢. .>r ;’,“' '“ '°“"‘.' ‘° "'"|""~ . 'om" pm by M “M ........°s4..... - _ A

.
,,.» mas‘. 15x1-nun ADVENTUREsuowam.urmo

2%V 3QW52'IIk.- . ... W
.v.= pvuspcri .r ..v.¢w..., ...

1.... 9 ..... wi. E1mu. = .. .
=.¢i.....=.... 1.... .........\.. .....
.....|<. ............. of . |...=.......
.i..¢. ..'. 0.. n... Levzl....h .1 hie: ...¢

7/T’§<<i§’.*;*§f?‘F§§%§*

.¢........= 1 v........ ... my .....>...=. ...¢ .....a.....'. ...rc.. ..1.=...|y. 0.......¢ .....a.>.. demiv ,_.n be... -....>.... ... .

.......4 .....= .4 -

....
m game

s..<.w...| ....
.1. ><.... Ki.
.v.¢.>\...¢.a<
..|.. Tn. 1..
‘RIITI ...... z
.1 ....... .\|......._
my d<ui\; .1 .v.. , _. ..
kwvycu 1.... 1.>....... .n<>..

n. = ' r..|\ 0| nick

31% by LEVEL 9 COMP
. am . ...q. aw... .1 me '

M udvumres sun r as 9.1 (lnmuqh
Lava 9 om ¢fi’°@"‘§,~‘.,‘. W.‘ um/eel mess),mW\9qhavuh1rr\sd\D9fiP mm ¢,,,.._ mm penmsSnowball w-_\*\.\= '*‘°°°{l',.,,,,.........s.wr..~.zw~w> ..,,§_mmuah "'6 °""""'¥ GL2” mi... or Kat ldhwirfl d°$° >mu ...<1 ....>......... =>"§'m,,....r.\s <n1ewv'¢* W“ "*~ba\1ind.1homv4aem¢ngmdin‘9“_m,¢w,,9\qw. ine|~ *5,‘ mm».-~~--'~ W..- It I

“°..1¢vuwmnu..wwm:\§L‘§‘.§,,nmmwer1. 3,’: , 1
'°’°°°”"mw..\a 'rm...vew""“*.‘ 4» u....'..."..D°'*BI \°b§wMnduaA\c. _ .'"'""°‘“°‘ ‘M. Wynn»

Iu¢~nn:m1 ‘C ... 3g;~;,"_=;;;;7"3; J:-1. Hm |._..;h,......h..
M I:1';:;;;;<" . °”'- ' ‘.7 ...... .?..'Z'.I....§f. F... Ml .. ... . .......\..~:¥.r~.:==“=“- ‘$-_,{§ .;1§;“,..=s... - m':M,......»...|...,q3.. II.““¥' 121“1:11; .5“:

.~*;m..... . ..|aunalcrPv0<1\~I“B/I .....-. ,...... ........;

. ..... .3 ;
puzzles. sum: h0rvu|d0\|x\ “
d:v|0\lS. You Quin D6\|\u I
sewing the ndvtmurc. non lo........... ..........1-... ..|........... ... ....... .
Imnlncaluul mud: And wtnl
\'e|zl|v(Iy \|m|\I¢. Ir: w:\
.I€¥Il|I€fl And llfl ¢|\I\lllCl p\|ylieu .r .... .n<y'|: 4...qmckly 1.. ..... i. .......
pinned by I vrly [Bod \|\lln|cu0
ml|\u;l Ind (I1: mull Glwelo. ... . E32%:E’?
1... == ...

o~...n. <..-.|\.... ..\..= m...
... my ..¢w, .. ........p...¢a b
any ...... ..r.w... houw ... .r..
.-.......y u..y.....a ...jo.. A.W if ii».I3?!I;if

1',;§*§’{
_

DUB

TL‘?
I

‘ \-‘ ... ~.-59 ; if ~;', - 2%» @-A.|b\M .4» ~ '. /\... g§§~§,=;,».;§‘l.;§;;;|..§5%f...3.&§§§.1..::::?;:L:.:.. 7.. ~~I" L an 1950 _ zy aw...‘ Gveyhound. La . ‘, ,_ . ' _\v§g;\“-38$-::1.g:v$,c MED‘ Mmvodaalev. Rm. TED‘ rrivvr. ... ,_-------._--------_-.::..--.|T ’ 1
~' ' ‘W B-*=$¥'*~‘ ‘.§5‘.°.5€§i£‘.%*é$$¥‘£§€ 1°" I. Is, I §2:$¢?iCi2E.“‘".‘.“;'I.‘ [1 [1 EMeR~w.s..><>...1...5.= °“Q m . .".';":;:;t:‘ W E“ I|',” fl ......,................... [1 , ‘ ‘

. I W;-;§...\;‘).............,........... U MY flame E -‘ , Myamss
. _ ‘I ............. [j + v

| 115111’; ‘§,E“§.",];'1§';§';f;;;l;" T R

' A ~11 :;:2;*2:":.::r:;;?:::..f ‘1 B A A .‘ , I 2...... E] [:| {M ,m$,&‘s _ I
, .|L?‘;2lZ1.$C;'L2T,T?F.&”G."?’Si§Z£1 El ‘°“‘3’K»fiQ:7§'57§'YZ7Z'.§I@§‘ , I L,,,,_,,, QIMBSI 5...... coupon .0. 3 "'4

» 1 ::$::az‘:;2';;;:*.,;:::,:;::a" ~=v=L»=o-.-U... \' ~
_ I mv:.,,.......m..M.. D new . 229 Hughenden Road ‘ _W9" W‘/combs. Bucks HP1 0 7 -AMSTRAD sac cam“ SPE"T We "W Wv RUM MEMOTECH ENTERPRISE ATARI MSX

X

/[57.1

L‘?

="-8S
.>@@,Z§%4-
‘iiéé.4 EEYEEEEEHEYEEHEflgflggflgqgflgflgygg

,.
EU@Ll1



Computing I I

*a A
I

‘". 0.

> ‘ .....,-.0.

'1; I.~

0...... ..... .»> .~_..

|...-.n.~¢..u. > ’
u.....n..s>¢-

~ -\*.. _‘___ , \
g '\*............. 0» “.0,\ 1.....-. .....-

0....» .0»... ...
.1... .0»...

6.45<\‘_§.\:._.:;;.
Ig§..lu..udnhuoJ f \\ ...'., --

v0.. I No.4Apri\ was
Managing 54......-
n........ 5.1.2....-

n.. A 1......

Production 54......-
uyw. Dvsign:

News 0.1.2....-

hulk n.|0¢..i..
Pm. aim...
Mlkn Bibby
Am. Mcuamu.
Kcvin 50.0.0.4.
Roland w-10......-
Pnn awn.
Nun... s..0.ai.=|.
Mikl c.......uy

Advenfsement M.....p..: 40.... flldlng
Advertisiny s./0..

5.1.10. i.. chi..-
E.1..0....

A...............0nAa....i.i..0=
s.»...0.i...|a...;

mu:
Pm... M|i\box:

mmpm cu...-
Pnnn. n.n......1
06.-455 65:5
061.456 sass
061.466 6500
05.-4.30 0.7.
667664 swans. G
5.456.336:

v....|.n.04 by:
Dnllbou r....|.0n.0..| Ltd,

5....-.00 ..0..u, 66 chum Rand,
Nuol Grvvi. 8.oc\.pa.: sK7 SNV.

s..a.a..a..a.. ..m .0..2 .....¢., 00.. 1.....:.2 - ux
us a Eve 4S\er|i..q 0.1Mczo - Rn. 0. W0... 1.0.1....can - 0... 0. W0... .........n
E MImbIrn4Aud..a....... .1 .;............

'-600...... 0.... 0.. ...n......~ .....a..... 0........ ............. ........ .0. ..0.......... .v........ ........a ... typed 0......................... ..... 0.........y ...,....1.....0 .00....
Iillihfli AVIBUIG bi nccnmnnnlafl by czsslne Ilnu av dun..>..... ........ . ........... ........a.....a ......0..,o.herw.se .n. ....... 0. ......... ........ 6. ..............
Collnibutimu acnnplld In. pubiicniun by Diublle.=............. .... WIII ... .... .. ........... 0....
.. .005 0......" .>.............. .... Nu .......... ....y 0............-,... ... 0...... .. n 0... 0...... wmwn .............w..... ....y 0... 0 ...... .... 006...»... ........ 0. .0...luqnlly ..........>.. .6. ..y ...... ... ........, .......0. 0..a..............."c....0....y Wilfl m. 4-.....-' .. .. :...............0../........ .... .........m...... c0...0..... z........... 0.............. ... .......... 1... any ...... ........ ... ....-. 0..... .0. ...y ... ... 00...... ..........
0.... ...a. .................-........... s.... ...0 0.s...0...0. 0...... .. 0...»...
Raid, Crnwlev, Wes. 5\A§8x RH ID 6AF.Tel.flZ93 27053

flNEWS
Keep Up .0 0... with 0.. latest happenings and new
arrivals 1.. ...0 busy, expanding world 0. the Amstrad
00...p......
 i—

fisrrs AND svrzs
We cominue our exploration of binary numbers with 3
look at the lugical operators NOT; AND and OR.

EBEGINNERS ‘ ‘
In the latest instalment 0. 00.0000... f “._
series .0. .he novice programmer we , . ‘ ,_
|0a.n the 00...... 0. longer variab|e_ . ,1 .» -<1"
names, and how .0 convey 0... .0 ‘~ ‘
them via INPUT.

flfi CAESAR CIPHER
Use your Arns.rad's sophis.i.:...ed string handling
techniques IO investigate one of the ealliflil codes in
hiSK0l'V.

E SOFTWARE SURVEY
More and more software houses a.0 prudutling
p.0q.0.n. .0. the c.=c4s4. H0... the |..... releases
come under the scrutiny 0. 0... ..a.n 0. ...nk 0....
.n0.0..gn veviewers.

%MACHINE CODE
00. sasy—m4o|low machine 00... 50.... continues
with . |00|< ... loading .0 and 1...... .n....0w. easy
sums, flags and simple .00....

By making use 0. Amstvad Basic's \ogica| ‘/
operators and in—bui1t in.0........ you 0.... »
Create Spri\B—IiI(9 effects .0 enhance your
programs.

L L L _ '§“3j_.
SIMPLE SPRITES

..,,... was .:...,....... WV!/I ... Arvnlmd



5?

§1, THIS MONTH 's SPECIAL READER orrsn
V I ' ' ~"-‘» stevan amoiirier and twin speakers 7 all soeeiaiiv designed ro

/gamywzd.

WALEA TOIRE
\—\ From submarine aeridn (D playing vourcardsright, our

regular pullle series eominues irs iodk at random
numbers.

ESPELLING T’
You have to match the Enrrect “
Spelling of a word with its definiliorl
in this edueaiidnai program designed
(er the eafly ieamer.

11%? QM“SOUND Can you appease our aggravated adders
. appelite by Siaering him in nis~re|eni|esa \__ ’tn’ or N‘ | P 1 dd h .

rné‘r.','L‘L"n varlrgzr rfisedirianiiirvefiires“e§"§§.T.'§fs In "“'.°",‘°' .‘°°°'7 Them" ‘"" '°" 3" we ";“\_.1"vamriy in nus eiassro game. 4‘ =>

EANIMA TION <.
In me first pan of a major series on * 1 .1. — 
Amsrrad anirnarion we investigate ‘ PILOT
moving objects around the screen _, ':‘"“ ‘r, A m | 5 A p- -s»eomrnands. ' '

EANALYSIS _‘:fiPos1-BAG
Travor Roberts takes a look al simple string - . .
meniouierion, using ii [O oreara a pulindrome tester. #32:;:$/:"|:a:$'$;'u§Z"‘hLZ:’::g;‘;';;°':"'"9 “"“u .

—mEce surz X ,,~'  .BEAT "
There are Easter Egqs.a slum pile: _ 77 I

‘re;

xi‘Q

A S
and 3 _Hum,, aV,,,,,;., U, boy ._ _ 4 _ _ourrarne M|P4od!akesa_|0ok arwhdswho
mm, in W, specie, game ‘O, - mthe wurld ofpmgrammlng and gives some
E,m,,ide, ninrs on debugging programs.

m?EADY REFERENCE
wirn a diggusgign We put the facts on suing handling, number and case

gating, indeedi conversion ar your iingenips.

 APHICS
we continue looking inrd windows
or multiple text windows. Doubie

r‘a1a'vr -_.~.,

I /“i
r —"-’ ' Teach your Amsrrad to talk with rne dk'tronics speech svnmeaiaar,

1 » ' compliment me Amstrad CPC454. And with ourspecial readeroffervcu
"=%__f_.‘,'>'—' . aan save cs on the normal retail price.

nemils nn Page 10

C'vmt1uur-_q wrm me Amximd ,,,,,,, ,5“ 5



Q .
l

. \"' I 1 .

" R. . eke
: 1-:»_.~_ 1:‘

' ;
/ ' /'

‘Per '9

'¢

‘,1
- K ,n~:- ‘ '0;

Mu...‘ VA ~ '4 '_‘> f ‘~75! ’-A 5

"II 1' . "
— ' ' /"5;/“¢ ‘Q ~

W
an0

‘Inf? x or ,. . . ,_ r
mm 4"=;'--"' V ,7; ‘ q ' I ,~ ' '-‘ -_ _ __I v_

;e.. ' "ri=sr.1§“*1i*i.<‘ ' .‘ u . “£-
rim ...r- ,..- -I . .. ., all ‘ ' |.. '
2:5;/: If l ‘:..1; I; ,s

,1 4/ [

_@_.i
1
1



fvfiflflqsi Education authorities
ll |||'8 IS

bright H UEII fill‘ llllfl Amstrad
iiiiiiie II n vaiiieia ieisgeeiaiist eonwaie zpp|i—
Cflluni in the eoiiiiiieieiuimid ICCOIdlI\fl In MASSaueiness sveieins.The eomuani nas onosen inedise based CPCABA as ineeoineisidne oi iis Iailufsmiflfi
sanwaie iiaeiiages IDI srvialiuusiiiesses

savs MASS diieeioisieuiienLoki 'W2 believe a vvniiie newinaiiiei 45 eoeniiig un ini [lieAnisiian
‘The ci=c4sA vviin 5pP(2idllywniien siiiiwaie ;iu\~ ino L05! oispecialist anniinaiion |’}fQqVEl"YSweii wiinin ine iariqe oiiiininiiiiiis iii iii-iiiiiii wiinwnuiiiH0! iiiiiiiiiillv lhi\/4! ii\)ii‘>I|lHYl‘(l .ii~niniiuiiii iin iiiiii l)li\iHi st

Specialist
llil‘ MASS .iiiiiiii.iiii is~iiiii1li' Fnifl llH'kk)ii\i)i!|i\/ niiin.i .iii.iii iiiisiiii-ss illiillimililiii.inii in (lHi|lHH\iUii wiin innl‘)(iU‘Yl~ iiniii inni Dzlllitililslliiniii l)lUllA|k4J§- ‘iililtiililml

§(!llWtiii'nniiiiiiii uniisuui in llidlHuwuvei m llii‘ iiini iii iiininiiininiii \l‘f\/llll‘ iii|‘lUlliiiK| iillniniiwan soiiwiie iieiivniviuiiiiin huip liiil‘S Ziiitl W\L\|iiii‘Y\L1|'i(;(' is weii iinnai i i oooiiinnrs Witliifl ine Sulecturiiii<lu5\YY nie aiiisiuien, inus
eii-niinii :| new iY\Liike\

Utility
Ai!i!li(dliUi\> so iai ilicluileSullwevi; ioi niiieneis SLYAUiW!*H‘H¢1FIl5 eaidooain l!UXiiiaiiuiueiuieis VEliikTlé*H*4,4)vGiyiiflfl eveii a aidgiain in dv\i<iwiin soiisage liiakiiig
Sm/sLake ‘fll(F*l(|iPXQiiiplCine nuieneis ulllily wnionassisis wiin CflH2d.\P uosnnnsinis was nievinusiv univ _iv.iiiable an a 'v‘($lEiii uiisiinii moreiiian 12.000
oiii svsieni wiin addedHNIHIYES seiis ioi was 95 and

we e><Dect id seii indie inaii 200svsieins inis veai
Cum/Juiirilf wiin mo an >imz/

AMSTRAD nae made iiie aigiiiaamiiougii llllfl ine flfllk
cntion inaiiiei and is aai toeniiiienge iiia siieiignuide nlamt and nsc lll iiia eeniinginonins.Three iocal eiiiieaiioii JutPi—eiiiies in ine ivoiin wesi naveaiieadv onieiaiiv aeoegied inecvcss/1 asaii aneinanveioinesac Micro ioi ieiiening DubposesArid neiween 20 and 20
inner LEAs aeioss iiie eduniivnave made enouiiies about inoAinsiiad oi aie ouiieniivevaluating ine maenineiiiieiesi is esueeiaiiv keen ininnden and i<eni aieas vvneieIll!’ RML niis l!l‘l'|i iiiii i-iiii
ullillliill iiniiin~i ii-.iiinieiiisiniii s Hhlili slilliiiii iiiiini

THE cwcnsa has aaeiivaied Mast ElCi\lIIgNew cninouiai in a poll
oi ieiidsis oi a waeiilveeiiioiiiing Iflagilillfl.Aiiisiiad iiiiisned wall

is iis giiee id scV\00is— use iin
atgieeriscreenCPCAS4uil'279ioi ine sdioui veisieniiiis makes ii idiigiiiv naiiineniioe oi ine eduivaieiii saciinieio and one iniid ine onee oiine ageing RML 4802

saieiii Liiiiei oi Arristradsedueaiionaidisiiiiiiiiuinioiinerncdmnuieis told CflmpllliligwiI!iI!ieArriSI/dd ouiaimiiiisvinii is iO0 iniiiiiiiii-s .i (lily in
si nnnis iinii iiiiiiiiii-sinis Wlltilll iiiii us iilhitiil ni

BIB BRUTHER IS DUE
mans wiii nu ieiii ni-w iiniiiiiAiiiflhttl ililliltifilb inis viuii nniiiitly niin oi iiieni is iiiniiv in lit; _i
lidifiiltlkiTim oinei inii-i- vviii iii.iiiiii unis nuninuiiviii wil/i !!iL'A/Viflrflii l|iHli'H\u1Tl!l5 um: diiiieni a Iil'YWUYl(i"§) inieiineerni- new odinnuiei wiii ue alnrgri iniiie mpeflslve veisiiiiiiii in.» cvceoa wiiii i2Ekiiiiiiiiniv and nuiii in disc iiiive

ii vviii inn aii ine seiiwninniini Hm cvcasiz, iiieiiiniiiginui wiiiii-ii iui oassiiiieriii- iirw iY\dl.|iii\!‘ wiii ll!‘4')(liil!ilI'|l in ini- Halli‘ iii MdymillYUllH\SU41YDl|'iI.‘ }'llil\l\C|i\li1ll‘
Jinn» IiCCQIl1iii(| io Ainsiiaiiriieie wiii iie nu niiin
eniiniie iui ine CPC464 ii isiiiieiiiiv VELUQYHSHH iii IN‘ IMOinesi cflsl eiiui-iive eoniguieisiin iii» iiiaiin;i' sav Ainsiiad

5 % in DRIVE ARIIIIIES
A PLUGJN sen» SE(;u|i(l unw-idi iiie cvcase nas niunii .,ieiidv "iaikel wiin snisiianiiseisTimalic svsieins wnii deveidneu inn iinve iii eoooeiiiiioiiwiin Anisiiad in Jugflieflt ineiiniiinanvs nwn iniee ineii diiveeiaiiii id no zieiiiinieii wiin inertsporise

nini mics ine Cliiiiijdiiy
eiiieiii iiie naorn in iiiii-iesi ia
iiiiniiiisn ii wiii ginw i;o"OS
nniiiiiniiiv as users 3i)DYCC4iflIOi\
Ul ine niaonine siidvvs a
riniaiio Sidfikesividfl {Old L/e:—
I/nri L/ser

Tlisy will ieaiise i\ i\ a
gaievvav id a wndie viurki do
iiini-i soiiwaie

aiiead or seeond pllcl
sineiaii OL, wini trio zx
§DBC(YllII\ iniid. Foiimi
was ine Commodore
Plus 4 and min iiie
ziiieiiaiise anti.

RML arid sineiaiiand aioligsideiiie saciieaiiiieiiinaisneiiid Aeoins(;t|ffl?F\l’ iiieiiienis rcsult in ineaec oeniiaei oeeuininii avail
anie Arristidd vvnuln eenioeieiai ii ogsinsi ACT s Aniieei and
ine sineiaii sneeiiuni

Improve
Liflléi said siienueus eiioiisilH‘ niini, nniiiii in \iN.H'ii\l‘ Vliiiiliiilriiiii ni niiui .iiiiiii.ii .niiw..ni.iv.iii.iiii<i iiii ilil‘ in.iiiiinii liiililijiiiml iiinni Wiix ~iili .i qiiliillifliililliiiiY()\i|Ai\i>v|lllCEli\1i*l
iiiiwnviii w|- (‘XiH‘kl llii‘~siiiuiiiiiii in iHi|\il|\/1‘ niiiiiiv shsuiiwniii li(|||4i‘\ Hull! ii: Utii

llfliiflfiilillit iii lliii .viiii.iiiiuiiniiliiiflfllt in-.iiiiniii

Composer
released

SOFTWARE iiiiniianei i<uniacuinouieisnasieieaaed iviusiecomuosai iai ina Amilmflowniii. wneinei eiipeiianoediiiiisieisn or musically insiinedi|()ViLIl5rna euinnieie ranges oiiioies iusis, kev signaiuiesand IUWDD seiiings aiiewiniise wiin a kriowiedge oiniusis a isige degiee oillEXibililV wnen Composing
As niusie IS eomnased ii isdispiaved iii niusieai ndiaiionidnii onirieseieen Piecascarine saved enie easseiie idiiuiuie use and iriaie aie aisaiiieiiiiies ioiiranagosing copv—ing and Cflmbifliflg uieees.iviusis COmp0!EY eonies aneasseiie cumplete wiininanuai and oosis as 95

A_/ii‘ iaei ,-



gm

HEADING
Fllll THE
HIT Pll BABE
THE pnpuiai Anisiran gariiesenaiaeiei vvaiiv Week iiainMicr0—Gen eouid he on ins wavid oesarriirig a reeerdirig siairiis iaiesi aiogiain Everve
one s A waiiv is ine suineei oia song wniien or John \NatkmSiieiii oisiiiied nere wiin Mi(;rQ—Geri managing iiireeior MikeMeek and aoiar/sineei Mike
aerrv iiigniiMeek savs seveiai inaior
iecordiflg eorniranies areinieresied in ieieasingine waiiv
song and oereie iong ii could beeonineiing ioi a piace in ine uiiParade

FOLLOWING .YI\l0£ iii.-r..,,r.... t lc a
ilillslllrt niirriu iiir inn crcaeaciiiiniier siiiiiii iiiiis tt:\!Y\iiiiiiiiiii iiiii eiiiiiiois iii u riii.iiiiiliPliCr)[HE!f wiin iiii- iisii Ol
siivinii \li|\ wiiiiii iiiini illiflliiiltack PHW; is I5

flan

we iiesi seiiinii iiiiini siniii
iiiiian iiiogrnrii Fiiinier Piini
iinin nigiiai inieiiraiioii Vim
oeeiieonveiieiiiiiiino AVIi.~li-‘Ml

ine program giiis ine iisiii in
ine niiois soai oi oni- oi ino
woriirs iiiosi evening iiiiniei
aiioraii ine H5 zadiii UEAI
iei

in ine Ainsiiaii VCYSiDi'\ soiinii
eiieeis nave lmeli aiini-d iii
neignien ine ieaiisiii oi ine an
l2DCl<{)il view and an HVEH
onmiiai Pncc is was

area

rmsi iiiies idi KM) Amiiian
ironi PS5 are iiaiisiaiiniis oi ine
soiivvare iirnis suizcessiui

Frank N siein'aiid Battlclni
iviidvvav oiograiris

Airisoii wiii riiariiei Fiaiik
N’ siein a so iovei uiaiiorni
gairie in wnion ine giavei iiasio
a llyyil i'iH5

Advenatres and games arrive

M__,,,,iiiriom\"‘
gar'i*€¢=J;’f

flow-

ooiieui ine oirisoi Fifliik siiiiiiv
i>iii-i- is i B as

ine wiiiin vvni ii aaiiio iiii
iviidwai will nii l\iiiifl\l'Il
iiireeiiv or PS5 Prion is i 21 95

cna

noun oi ine inesi iiooiiiai
ivieases iiiim riniiiorsiiii nave
iieeii aiiauieii ier ine CF-‘C464

AWi1fd'WiiiiiiV\f] iiie carries
creaioi ciz 95 i1llI)WSt|$2Y5t()
design Ditlifstiflw oiav and
save ineir own uniiiue games

Arid iviiiiorsoii savs ii vviii
iiuiiiisn ine iiesi iiregranis

nd fast
iiiisiiiiii-ii iiv Aiiisiriiii uwniiis
iisiiiii Gsliiivi cnuiiiii

iiii i~iiriv l\!ziiiii!Y\ llivii: iili‘
iii-.i Sliliisr vviiii inn ivii Mini
i B515 nnii riiirnniiiiiiii-iiivviiii
inii Nli Mi-ii tiqh

rnnsiirs iiiiviis is .i iiiiii
illflili iiiiiiriiniivii iirniiniin
~\Uiyl|L)Uk iiiii.ii.ii,ii- vviin id
iiiiinriiiii iiniiiiiiis iiiiii trthh
i /95

nee

A vEFi5iUN iii inii HUHSL‘ iii
Hiiiinis iriirn saiiii siiiiwnrn
l\il~ D428" iiioiiiieeii ior inii
CF-‘C464 ine riiaie _iiiveiiiiiii~
vniii iliiifllllt eierriiniis iii wnieii
p!(!lJl0iH~ flit‘ iiiiiseiiii-ii to iiie
iiiiiver iii iiiri i<i\(l giniinio
ieiinai L,US\> I e 95

wot

AS iViJi'\y as t5 eoiuiiis iniienr2|! ine sinie iinie in sineerv liicil&WfBlU<1>ElYUYY\ virgin eiiinesior ine AnisiiadTm‘ genie suans 40 iiiriereiiiiiinaiidiis iiniiiiied iiv an arniv (il
niiiiiiie ineiisieis ranging niirriiioiiiiiri p\iar\i0mS l() iiisein

i

iiiiiiii-ii ltiliii \ iii 44]».
i:.isi.iiiiiiii Wiill'iiiill~v .iiii

iii»-iiiiii (iH|lkli()ii‘< .inii -.wiiiiiiii
|i\4i‘i‘> iiiiikl‘ iiii iiii Willi’!
lliililiils Wl\i\\‘ wliiiiln .inii ‘ii|ili-
iii >4:iiiiil‘\}1H)\/ill1'\()iii1 iii in.»
iiiiiii.in iiiisiii ll'~>

/\iiH iii ini tiiillil i-. in
ii\illiUUi|\lH‘ iiv ii)\{‘>\i4\ iiui
vviiiiiis i.isi ii Hliliiiiliti srirr i ii-i
lliitilllllillil'Hl*iil*>iiiHlIl‘>( in nis
\'il]lil iiiiiiii.siiiii~ii ir()lll.ll]i|l*‘>

V\/\.'\/l‘ iiinir-ii iii inniii inis
liliiiiit O vlnlill \i\i:( i_ii iii Al) wiiii
ii’; it iY\Uiili<l Kliiillfiliji‘ >ii\/~
viiiiiiis uiiiiiinirii.ii iiiii~iiiir
.li7HHYiy CUi!l<

L\/i‘Yy\liiiilJ in.ii iI()lt\(l U42
liiiiiiiillflii Wflvll aiiriiniiuii Wu
iioiii~vi- ii .\ iiie l)l‘~l iiiiiiiirvni iiii
iiio Ai\iS\ii1il PHLIJ is £895

Special Basic
A SPECKFHJAILY iiininiissiiineii \l!*YS\()i\ er BBC aasii iur
ine Ainsiiuii is iiiinii iiroriiiieiinv nioiinern cinnniiieisinis cw M iiiiiiinim iniies iin
aaniiiiiiriaieiv tfik RAMiiierniiiv and vviii uiiiy be
i!\43i\£il)l!0r\ aiiiiiiso ii iiioviiiesaacaasiesiandirneiiiiinnriins
Drniccrltiiéa iiisi. iiies, iniigv.irianir~ n_iines i1ii(l giiipiiicirii-iiiiies

ciirinniini, nrilii ii, nruruir

&



LIKE mm aim limo horn!cclnplltav ownnra, PI!"smm-nu has lnon dlvut»am; muth of hl: Ipilu lilnl cl1-" lo sitting in mm nlms qluminq nlw Amnrnd
aroasa.However m ms case H sm|usHoren|Oymem Heswamnglar <\ \u go wrong

N01 that ms 4Z—year—n4dtextile Iechmcian hasnl anyvsmmhs machme Altevafl hewnuldn'l haw: ma-‘gm one w ms‘was me casts
Th: mason is (ha! wheneverPater Sn\ck\am1 goes near

anything m\cr0pru<:essov—based. it invanablv goes on theblmk"w H mvmvss s computeryou can ilmustguavameenwwmallumtlmn 1| rm amund', he
ma C17/mlut/'ng with [heAmstmdA recem wsu to a computerconnofled lexlfle machmery lineended m chaos Simply becauseFexer was a member nl theparly.Th: machme wembeserk
swv time he innrfiabhmi Yul

Man who bugs micros
without really trying

when he moved a few {eel awev-s rammed to Hmmng smoomwEven ms mmruchxp basedcakzuiawr won‘! vv0rk10Y Peteru reluses w add up‘ subnact 01mu\\‘|p|V cnvvectlv when he
presses the buttons Ye! handedover m someone eise -\ coughsuw ms current answers ever‘!umeNow sclennsls have 5ugnes—ted ma! me hxzavre behm/u>u1a\pauems of comwulers whenPe\sr S\Hck\ar\d \s amund may
be due m mm bemg a mulnaflevgenu:ms‘ ssumeone WHO \s h|gh\ysusceplibks m aHerg|c reacnuns—su much so ma! lhey can bewggeled ofl lrum a msmssThe meve Wm se North Seagas horn mu a rmle awn‘/' is
suW\c\2r\l \0vEV\dr1vF|1!ur5|HGk

\and a\rr\c5\ comawse and
that's iusl one 01 s thousand
mmgs m wmch he vs aHerg|c

Researchers ave now work
ing on the meow ma! peupka
hke Peuarare Da1ncu\ar\y vecep—
hve w e4ecunnic was And
some expens ave cunvmced that
mum aflergemcs Vunsmlt their
0WV7€|ECVDfl\C|1E\fl§ socausmg
mlerierence V\/HY! computers

They behave >145 a queshon
Q1 \meva¢\H1g W\(h e\ecn0r\\c
c\rcu\(rv' , says Peter Wm now
regmafiy attends a chmc wheve
anemp-\s are bemg made w
desensmse mm

The usuar memnd 09 deahng
w\\haHerg\e5\sAocorv\eupwuh
an anngen, an anndme my the
symptoms

aw m ms case 0! Fetev and
ms YeH0w suflevavs sc|mm$\s

behevelhe answer may he m an"e4ecmcal auugevv' made up ofa cucklafl Q1 dflersnt FvequervmesUsmg osm1\a\cvs they havebeen runrwvg s range ml emcmccuvrems through g\ass v\a\$
l;DFv\6IrI\Hg5E|H1ESO\uh0nwh\r)vWm mm a chalge

Then the Dfiuems ave caHcduponlo h0\d!hev\a\s|urBrnur\d10 mmmes evevy nay \0 see wms neaxmervl Wm WY (urn WZYGufl Wvarrnhn s\BcU0r\IC nsms.1‘ may a\l suund a rm mylelcherf, admns Psw Smck—mm, but they have had some
vary guod vesuhs so rs,‘However AHHH somcuflecomes up W\\h (he uevfeclanswer‘ m st|\l expeclmg my
CPC454 w maNur\cl\un anynmc new

LET YOUR
AMSTRAD
GO TU
YOUR HEAD

GAMES suflwave sound eflaclshku ‘/cu vs naval heard thembaluve are prormseu byAlllgzlas \aIesl product — adawns that adapts theAmslradssuunduulpulmwnrkmm headphunasThe e\e€lrurHc boxampW\er—s0 r\ew\tP1asnIb2angwen an on-mm name as ya! _w\l\wovkw\lP\boIhh|ghznd\uwimpedamti headphones mm-msmg lhasu made fur muemhusrflsvs as WBH ss ms sma|\'Wa\kmEn' t‘/D2
Fidelity

Miigaia says me duvlce Wmcos! about £20 and W\|\nlobalfly be released -,. mayn wi\l A456 the stereo capsabmtycnhe Ams\vzd—\heon|ycnmputev sspsms so proflucmgstereo sound 7 and wiH normalfidelity as wsu as sound \evB|
and maven! d\sIoruuv\ dun wuvsrluading

L‘IJVv1[Iu!1rv7 MIR’! Mr Amstrad

,_i._.._
. s._.w-- .? »—

WITH SERIIIIIE IN
we Amsnad has pwved useW
|us\ about me mos! re\|ab\emmmorvlhe mavkex Bulwhensometmng dues gm Wwng vs“may mm yum dealer dnesnlalley a vepfllf service av iv heduesyuu mayhavcalongwauahead Q4 V0uFurnmalely a Rumba! oflirms have §e\ HD'ECi\1HE5\0

mm help fast m mmm owners
wuh pwmsms

One ml msm \s mmmsmws
whlch has 40 service c\|mr7S
Uvwuqhoux the coumfv where
you can (eke vnul CPC454lor
on ms 5D0\19Da\vs

mmnswws computer
sngmssvs undergo an mlgrr
swe Uammg period :0 nevsmp

Light pen
on the way

com’
WVI/1 I/m

MIND I I I
then s>uHs and are a\5a
quahfled m mslaH peH|')hBYE|S

Once the wovk has been
named out (he Rumbehwws
eng|FIOL'Y Wm than gwe me
machmc .1 comprehenswe test
nfimg the Dmgnusnc Rom—
pack whwslv has been dnwgned
to test all hmllflufli of ms
Amslrad

ADM was 9



Let your fingers do the talking...with this spec

Now you can teach
yourAmstrad to talk.

How it works
ATiheheano(lhedk'Iron\<.sspeech synthesiserlizsanlllfimdibiy puuzrftii ma that has split the Englishiaaaiiags into its wmpnneni pans V or ailwphonzs asthey are knownAltogether there are so aiisaiiaass and hvt pa-isssstored in vhe spach chip's1nluma\ROM Thsc can bemm-Mo In crate a vntuaiiy unlimited vocabularyThe potential oi this chip is realised by dk‘lvmuc'5saph|i1£aA2d,yel smaia ia use soilwure The bnlharuprogram 4-sq» enables the Amirad ia actually speakthe was you W. in irulgiilfmwald English. Mihouiiiavaia io result ia compbcaiud piinnélit mailing oraimain WOQIaI|\m1ng iaaiwaaasWrillzn to be as user iflendly as possible‘ thesynlhaaser adds aiaaai powerful commands lo AmsiradBasis1| you pozfzr (ompinz connmi ova Wilt nwsmms.though. M1 dewlls are glvan icy Ban: and machinecod: programmers to capioil IM tremendous scape oiins syaiiisaissi Wllhout unng the scftwaru suppliedin lea ma syslzm suwofls four diilerevvl modes oiitsm hm mode aliont you lo round wold: using amma Anmmfs VWPMII Bnsiz corI\mnI\d! Hmnvn nlW. get mm: ainaina-it Mill yfillf mesa‘ a mmmode is amasa Thil aw" lighl nun command: iaass lmm Bulk. making asiiia ma vynlhesbfl evenuslnTM min |h0dlilil1Q|¢3IIO speeth CflllvtflflWhen mi» 1| ill npzrnnon npccth can be IypQd in iliiflgnolmll English Ind lh: Amslmd docs Ihc rel! mm-sno nad in work our ihl allnnhones as in ms ulhel Moaims - (he Ammnd don ii Im MAs <1 si| inis waam Qnough liters‘: iris luulih modems has ma synihlsiuer COYIVGMHQ whatever appeal!on the ICIUQII mm zpglch Using lhii. M can iiaianylinen lo your nsiiaasl

rt

YOU can add an exciting new dimension to
computing with your Amstrnd - with the help of
this remarkable new product from dk'tronics.

it comes complete with the latest and very
versatile speech chip, a powerful stereo
amplifier and two high-quality 4in speal(2l’Sa
specially designed to match the Amstrad
CPC464.

And because this is a special reader offer it
comes to you at £5 off the normal retail price of
of £39.95!

Fitting it is simplicity itself. All you have to
do is to plug the synthuisefs interface into the
floppy disc port at the back of the Amstrad and
the jack plug into the stereo socket — and away
you goi

With lti volume and balance control: you will
find you can put dramatic realism into the sound
output of your Amstnd. All sounds that
previously came from the Amstradi liin mono
speaker: are now lent out via the interface In
stereo.

So even when you're not uling it as a speech
synthesloer, it can bring startling depth ind
drama to the music and sound effects of all your
favourite garnesi

4<:m,a$'ngEgSnnn: §5‘§$§§§¥EE'§§§E°§

These are the sounds - and pauses - you can create on your Amstrud
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Kl! tollnn iii lilting toy II lb nooi
I: mm Y ny pilb an la nhiq
KK1 airy EM hirt rnl W2 15 yll
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lllii could LL hltk lur PM PM I ll I5
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ER El tlilr N Ill top PAS PR5 III I5
Column 1 soimo Column 2 Aiiophone Home carom» 3 Aiiophune number Colimm 4 Fxumple word
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fli Computing with the Amstrad reader offer!

I Save 2. . 5 'PHsFRI 1- I. 0” . £01,“

'_\ 4 I. '

I

&\ L e372"

Look at what thi '
package ofiers you: 0//23?;
~kSpeech synthesiser with almost

unlimited vocabulary
*Easy-to-use commands - it accepts

normal English words
-kBuilt-in stereo amplifier with twin speakers
*Programs can run while the speed chip talks

Eight additional
Basic commands

:sPoN Speech on:sPoF Speech oft
lFEED.n Feed speech huflei dlreu:Fws Clea! speech and (ex! hk-I"€!$lSPED.n Speech speed
EOUTMJ PRINT text to speech:oum.2 Screen Output to speech10UTM.3 Oulpul to screen and speech

rmmmmmmmmmmmmq
Pl£’<1S£'$QHll me the dlfllronins ~|-iaeih <\,iilhi=>isi=i luv mm /\m~vm<| (‘P(§4t>4

frmmmmmmm

J |L*¥\(‘l(>~&' rhoqut’ if-1 1.14 vs my ml we,»
Mae |'1aynl'7lU\O|)a\nlmS£’ Puhhcanoiis Ltd

mm \u pay by
_A A(lE§§Cd[(lN(J
L V\<n(IaidNo

Signed
Name
Addrvss

POST TO: Speech Symhesvser Ofler Daiabeue Pul)l\L<\l\0HS
('18 Cheqer Road, Hazel Grove Svockpori SK7 ENY CAI\4#W4J¥>!wumi‘i"‘: 1 111 11111I
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iii flfflvifilli enieies wa'vu
I semi inn binary numblrs

can bu added and SIIIIXIBIF
ted inst as eiir more familiar
decimal numbers ere. And, of
eeiirse, we can multiply eriei
divide (|I9III.

There ere. however, eiiier ways er
Combining (W0 binary riiirrieers iriei
are extremely iiseiiii in eeeiirig wiin
wmpiiiers. "iriey re eise easy to iise,
S0 ieis have 3 luck al lherrii

Firsily, we'll see haw we can ~01
a Liiriily riiimner e srrripie, ereenii
Numbers iirsi av me way were
goirig [D be dealing 9XClu5iv&iy wiiri
emery miffiberslhis VY\0ri\|\,50WL‘CGrI
eriip we % Sign.

The riiies ior dfllrlg e ~01 are
siiwpie.

ii lhe on is 1 than ii becomes o
ii lhl hi! is o than it hacomes 1
ii ysii llké, iiie NOT iseriiieris a bi!

llllfl its epeesiie
se NOT 1 = 0

Aiiii NOT ii = i
Why (10 WI! iisii UH? WUHI N011

vveii. VYii'!liii.'iY\fllliIii!ii5 Oliflfl USU \hi2
iiiiifihel l iu mi:-'Jii YRUE iinil Q Hi
mctin FALSE

So N01 i iriiiiiiis NOT mus,
which riieeiis FALSE, wiiiiiii is 0 Tiial
is, ~01 i iS 0 Ami, iis nor FALSE is
VYIDSI Cl-!Yli||l'\iy mus NOT D i!~i i

ii W1: aw iii NOT a iiiiisrv iiiiriiiier
\‘0I\SlS\iiig oi seiierei hiis, wi: siiiipiv
HDDW lhe iiiii: ior NOT IO (‘M771 bii
iiidividiially

So NOT 111110010
bcizurvies 01001101

Some pecpio lhink ni ihls WOCESS
as iurriing the Immbci un its heiirf —
so iis §CiVY\EIiVY\6S called illvefliiig
Ulhers call it taking H19 COVf\piuYVii:iiI
ei iiie numbei.

nor iiisi works on Ll sirigie hiiiaiy
number Howevei, Ihcrfl are other
siims or OUQHJIIDHS iiiei have a sei (ll
riiies mi COVf\lJiHifIg IWO binary
miinbers

For il'lslr'.|H\'.9 we eeri AND iwn
biViiiyI\umbi:rs LeI'S|D0kEIihE3ruIes
I01 ANDiiig a single nii wiiii erieiiisr
lIHI

V\/H977 ‘/GU Uiiflk about ii, iheie are
(Our possible combinations of tiils
ihai we could AND" 0 Wiih 0 0 wiiri
i,1wiii\ 0 aiii1l Wilhl

we Wriieirieiwe arL\ANDirig,say,
Owilh i HSUAND1

In ide story
of binary
operations...

MIKE BIBBY continues his
series on the fundamental

workings of the CPC464

The riiies rrsr ANDing ere-
0 AND 0 = 0 (case a]
n AND 1 = 0 iiiese iii
1 AND o = 0 iiisse oi
IAND1 =1 icasi: ii)

Nuiici: |iii.1liiieuii|ViiVl\B UN: H:>\.||\
is i (TRUE) is Whflfl iiiii Iwu iiiis
ANDQG (479 holh I (TRUE) This l\e||>5
US in Sim why we iise iiiir Wuitl AND
(0 (inscribe the <1i)9VaiiOV\

ll you lhmk nl Ihe HIS! bil as 'il\is'
flilfl iiie SUCDIIU bi! as mei wiiei
we re !10ifH| wiicii we're ANDirig iS
askiiig wiii_*iViei"lhisam1ihfli isirue.

‘ms .iriii iriei" can Dniy bu Hui:
WHEN neiii "iriis is iriie AND ‘mei
is iiiie e hence iris use iii AND IO
duscrilie i|'\E piocess.

Fur i:xuivi|i|e mrisirier iiie si.iii.-
merit iiiei ii is

iiry eria runny
This is iriie Oiily ii dry is iriie and

Suiiiiy iS iriie ieese iii
ii eiiiier 0| the (WU (oi eeiiii ere

ieise (cases a u, ei ine wlioie
sldierflem i5 iaise, siiiee ll ism kimh
dry and sunny

We C3" AND pa|!S oi binary
HUVWDSVS oi more than ONE l’)|i e iusi
apply \|\E ruies iii ANDIHQ in each hi!
iridividiiaiiy

For example
1oo1oi1o

AND ioiiooii
QWES 10010010

we can aiso on lwo binary

/&:¢&?¢m

mmihels The iiiiesi0rORiiig a SiY\g|e
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iiiiieiii iiiiiii- (Ill! l(|\H iiiissiiiie
i:oiiiliiiii|iiiiii.~'i
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i on 1 = 1 (CHM! iii

iii iiiis ciisu, \/UH Kliiiy gt-H ii FALSE
rcsiili (O) when hulii lJ|(> um FALSE ll
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WEI use on I0 describe iiiis ii 0i\€ on
UH: Ullmf on btlih is iriie we whole
iiiirig is iriiei

LB! s iise iiie Vweiuurulugical
r'.ll'Ii<1|flQ\/ again LETS Cmisidfii llie
suluiiiuiil lhui ii is

dry or IIIIIIIY
iiiis is only FALSE wiieii il is NOT

dry eirie ~01 sllfliiy lease ei. OUIBP
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lJEil'IQ Olied is iliie
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Fourth in MIKE BlBBY's helpful guide
through the micro programming jungle

E saw last month how tn
label string: with veri-
eiriee. Thil rnearn that i1

we were using a String eeirerei
times in e program we could nu n
variable instead of ii.

For exarflme
l\i='RUSTFtflLIi'

niearis riiei irnin ri(i\Iv nri, irisiiiiiii (ll
USHYQ AUSTHAUA in iiiii iii eiir
|JIDgrr'.tir\s, wii lJi'li\ iise A5

Piiiiii M
wiii pliril Dill AUSTRAUA iiii you

The iaeeis we iiseii iusl irirsiiiii
were 6llSHig|t3ll1llt3f§ ei iiie aiiiiiiiin-i
ieiieweri by $ riie rieiinr srgri mils
rrie earrieiiier inn ll is .i siririri we ere
ieieeiiiiig siieii .i yeiriiiirie is cniicit e
Slriiig yarieirie

ii is caiieit a variable iieceiise UH-E
conieriis of a yarianie (iii re.-,riiiii-ei

ierrv1s,i\s yeiiii-1.-.eii yery inreiieneiiia uroqrarfl
Prngrarri I siieeiri iiiiisiiaie iiie

eeirii

Program /
As you wiii see when yaii RUN ii

We uaiiie of A5 vaiies as we reassign
ii niiring iris prugrdlfl A5 aiwnys
lakes ine iesi yaiiie assigned io ii veii

il lint PRHERAH i i
71 iti'|D[ 1
3! ll - 'AiJsiiiiiiii'
ii PRINT A!
5| M = 'Aii£iiibA'
iii Priiiii M
7| M = -Minn‘
Ha Piiiiii A1

rriey werieer wny eri earih \/DU weiiie
wani io use ine same irarieeie for
different mines raiher nien iabei
eyerviriirie seeeraieiy.

Aswesnaiiseeiieanrie extremely
iiseiiii

ii iizii riiiiiimi ii
:1 nun: i
ii iinri - ~iir.iiiz»."
ll int: - ‘viii an u -irnri-'
SI iirrrw 'PI‘{ III irr rm.-
in Piiiiii
7| PRINY ‘bur “rim:
11 FRINT miii lltflflhrllil
1| Ptilitl itiiiisi '!i‘|rl|ll|Y yriiiri,-
111 PRINY iiisizli -inn“

Prerrrerii //
Su iar we iiayeiesirieieii iiiirsiriiig

vallahiss in sirigii: ieiie-rs ul iiie
aieiiaeei iniiewsn by ine $ sigii siieii
as As, 11$ enn cs

However iiiere is iie need tor SiICri
u iiinii iirrwirisri we loiiow inerri
wiiii s Slfiiig yariaiiies nanhi-1 rriiiiie
ei: oi seveiai ieriers, eyeri weres

Pmgri-irn ll iiiesireies UH: pflliil. ll is
our rnesi seuriisiieared eroniarn io
Llatu aiiri is weii worih iiayirie n eiese
took ai

Perhaps ine iirsi llltrig iu remark
iiaen is that we are new Wlirkirig iri
iewer case ieiiers as weii as caniieis
iiiniriaiing as inis is er lirsi lcir ine
ri0|\—\\/pisi irnyssii ineiiiiieiii il reaiiy
is werrriwiiiie

Notice iiiai in (he programs eii irie
Basie kevwovds are in capitals

Now the Arristruct lorues iiiis an
VOU Keywords are eiways tisren iri

capitals iiyoii eriiered a iine such as.
ii Bfilii Wlitli“

>\ would be LISTEG as
NPRIN‘ iririir‘

rriai is ine keyword weiiie he
irarisiaied inre iieeer case NGHCH
that ihere's HO Such translaiiciri til the
"neiie" sinee inis is a String, in
quotes, ii remains inirieieve

iri iaer, aii the lciiiuwirig
in rm‘ “N2=Ila“
:1 rririi Weilci‘
ii riiiri Weiia“

would be iisted as.
llPRIVti'1!ll{

Aii rrie variabies ei Program ii
rrrerriess. !aci$, 1/ireal$) are iti iewer
case

This ls because i have eriiered
rriern inis wav rrieres en iiT\DOHaV\laeinr io be inane nere

on rne ArY1sKIat‘l'
-ii Pmi Urea?!

and
yfl HINT Triiznli

would appear eirrererii wrieri listed.
since the variuhlu Wniiirt rurriaiii iii the
serrie case uppizrorlowcr aswiien
ii was iypen in oniy keywords ere
eiieren

Huwever, Z10!/i /iiius ii/1:
equivtl/Uri! Thu Arnsirzm i1005ni
recognise any niiierenee iieiween ine
variables I!|!eaI.X dlill THFEA 7.X ||\
yarienie Hr3iYiL‘S espiiais eiiri iewei
case ifitlfirs are euuivaierii SO

iiiisnr
ibtiliill
iririitli

are CDVYS-idersrl by ihe rmnrn io he ilie
same variuhii-1

ii Rilt Piiunmiii Iii
Z5 NUDE 1
ll imam = 'FirSt‘
ii WREN6 = “5rzwin'
SI Filiti MVIIU
>1 mm iioiziiis

P/ug/am //I
Progriirri iii shows iiie inea i.ine

30 enn 40 assign stririgs to rne sarrie
yerienie, despite appearances. The
yeiee essigrien iri iine so repiaces
mar aislgiiell iri iirie 50 as we saw in
Program i

My recomrflefldaiioii is iriai you
eiirer eiii variables iri iewer case in

i4 /iiiii was ririiriiiiiiii, wilfi rim l<'Yialrdl'



l / win
iiiis way. wiien YDLI LiSTlhs {JFOQYBIIL
iiis iswsi sass iiaiiasiss will sians ssi
iism ine kevwords. which ais LiSTei1
in saaiiais

This insv nsi inaiis isi BBS‘/\\/ping,
siii ii is gsss sisgiainniing practice,
since you san ieii ai a glance wiisis
wiiai in a visgiani.

Take a close iook si insss iiaiiasis
nainss - ws sis using asisai wsiss
isiinsisssisiniiiis sisgiain Agsinii
is good pisgianiining iiiasiiee is do
ss. sinse we san niaiis iiis isnsi
describe wnaiii isisssiiing. i=isgianis
make insis ssnss iiiis wev

Thus we use iisiiis$ is label 'ivii.
sniiiii", /asis is isssi 'V0u sws me
innney‘, and I/1!£B!$ isi "Pay iis si
el$e“

This insv sssin I0rig—winded, siii ii
really does iisis is maké YOU!
DIDgI3i1‘\$ nisis isssssis sns iisnss
essisi is sssisiisi. F0! ssainsis.

1| mm 'nsii - iiisis
ieaiiy ieiis YDLI wriai iris iine is using.
iai insis iiian.

1| Piiiiii -nssi - ac
Similarly‘

rliiiii iiiuu
is nisis inssningisi iiisn

PRINY no
Tiis insiai is. U58 wsiss isi

VBHib\8i iiassisi as inssii as possibis
e ans DI9|9V!bly iswsi sass wsiss. am ivflid iiiis

Atlulily you ssn use sssiiais isi
vnrishis nainss ans inisiiniii iiisin
wiiii iswsi case isiieis ans siss
niiinssis. Tris YU|es|0I ssing ss sis as
Ioilows‘
0 All-variable nainss inssi ssgin
wiiii a isiisi. iiissgii YOU san lollow
inis wiiii any iniiiisis si isiisis
nsnissis and ssis. LGHGVS iiiav be
nsssi si iswsi sass. iiisv wiii
iiswsvsi he esnsississ ssiiivaieni
0 vss siinnsi Du! ssases in ine
inissie si variabie names.
0 Vaiiables siisiiis be iissi sessisis
iisni Basic KSVWDIGS

iris ssniinsnssi siisi is is Hm a
variable inis a KEVWUIU

one advsniass si iising iisiisisiss
insisiis ai direclly iising siiings is inai
we ssn susiiy siisi ins ssissi si iiie
sisgisin I

iii me case sf Piggiain ii, ii we
wani ansiiisi iiisiiin is be iiis
recipient si siii isiisi. issi siiangs iins
ao. Fsi &XEVY\D|BI

3| null - -iii. Jenn‘
risin insn sn aii ssss sinsines in iris

piagiain wiii ieisi is Mi. Jones.
in iiiis snsii pmgfim ii doesn't

inaiis a gisaissai ofdiflererice, siii in
largevories, ii you had used ins siiing
"Mi. siniiii GVGVV iiins, insisaii si
nainss, yui-I wssii: se in isi a isi of
-sivsing.

vsss have is aiisi Every single
isisieiise is "ivii. siniiii" in ins
sisgisin. ii ysiis iisss name$'
inisiigiisiii. aii you'd hivfi is do is
snangs ins iins assigning iisinss

Keeping VBHEDISS in iswsi sass
san iieis ss wiin a ssisnniai sissiein
isi nswssnieis is ins Ainsiias s
misiakerilv iagging kEyWOVd$ snis
saiiasies

snisi Pisgiaiii IV exactly as siiswn
e inaisng ssis insies a space aiisi
uiini in iins 40

ii REF Pinsiiiiii ii
‘I QED! 1
an wiiiis = “‘49i\o
in siini iisiu

when you LIST ii, you'll sss:

ll RE» Pfiflifihii i\
10 HWE 1
ll wwdl I “Iill!:i“
ll PHM uavnl

Pisgisin /v
RUN ins pissiain iins aii will ss
siipasss, iiisiigii. iiini vsirs

iiiissi-is siii iiiai space ssiwssii siini
and woii1$ Eniei inis iisisisn of iine
40:

ll uiiiiiiiaial
Nsw LIST and RUN iii Y0u‘Ii gsi

iiis siisi iiisssags "Syntax siisi in
A0‘ As you saii sss. line 40 is nsw.

4| uiiiiiiiiiisi
siis ins iiiisis dsesni know wnai is
do wiiii inis 'saiiasie".

Moie generally, iisiissies isns is
"absorb" iisywaiss insi iiin inis
lhflmi is sisais isigsi variables Tris
iisywsis in siissi “disauDears“ iisiii
iris iins. isaving iiie iiiiieis iii ssiiis
doubt as is wiiai is do.

ss is slop this ssiiiiisisni issvs
spaces aiisi ~ ans ssisis — iisywsiss
Asiiiaiiv vim can M58 snaiasisis siiisi
man sDace as $EDiIB\OV5 si dE\i—
niiieis as iiisv sis iinswii ossiiss ssi
as seiiiniisis, as iii

viiiiiI'>is1ls'
ii VOLA're in ine hibil si siiisiing

\/BYIBDIGS in iswsi sass, wiien YOII iisi
a iine. aii iiie wsiss in sasiiais iniisi
ss k9\/WOId$. if iiieis aieni any
wsiss in capitaisonaiineyuu ssnses
iininesiaisiv voiriis siisnss iis - by
isigsiiing ine iisywsis. si missing
oul B SEDEFEKOI

i=iigiii,ainisd wi\h(hatadvlce.iB('s
ieiiiin is Pisgiain ll.

This iniissssss ansinsi new isssi
ins use si iiis TAB! i iiinsiisn. iins
siinws vsii is svesiiv iisw iaiaisnq a
iins you wani ins Dutpul si a PRINT
siaisnisni is sisii

in ii/isss1 iiisis sis 40 siiaiasisis
is a iine. ss iiie ssieen ssn iie
ssnsiseies is be A0 COIWTIHS wide,
TAB! isesiiiss in wiiisii ssiiiiiin iiis
siinisiii siaiis. The 40 ssiiinins ill
nsinseies \ is 40

wiien ynu enange iiisse iiie
niiinssi si siiaissisis ssiass iiie
ssissn e iiisi is ins nninssi si
ssisinns e snanges. F07 exampin,
Msse 0 sniv ssossiis 20 ssiiiiiins.

Try iiinning ine aisgiain in iiiis
nisiie sv siianging iine 20 is:

7|! NUDE I
csn vsii sss wiiai is nssasningi
Aiisi s wniis TAai i ssssiiiss

second nsiiiis Ail iss siisn
poleniiully good aisgiains aie sssii-s
sssaiiss iiisv sis sisi siii badiy sn iiis
ssissn csieisi use si mai 1 can

To give you ssins sissiiss. Hy
Pisgisiii v This pririls siii a iiiangis
si asisiisiis. can YOU davise s siniiisi
sisgiain. iising TAE( i, is sisais s
sisinsns si asiaiisiis in ine seniis si
iiis ssissni

issisis YOU ssniiniis. YOU niigni
s ii sasisi sn ine eves ii you isisin
ivisiis i wiiii

nun: i imziii '
ss iai we iiavs iaiiies assiii siiing

vaiiasies Huwevev ineie is ansiiisi
kind M variable califl 8 FWIVWHC
iiaiasiiis

iness ais iassis iiisi as iniisii as
siiing vaiiasiss aie, sniv insv iahei

ll Rill PIUSRM V
Zl NUDE 1 i
3| PRHII
ll Pill! YflIl5i'|'
5| Him TA!!!)'00-
hl Flllfl ‘|'l\l\3)‘n9'
7| Pill! Hilllfluu‘

Plugram v —v
csinssiins wiiii I71: Amxlrifl AP/M ins I5

i



nuinseis in susii a iasiiisn iiiai we
san ss suiiis wiiii iiiein. iiv iunning
Pisgisin VI.

iine 30 uses iiie nunieiis vaiiasie
A is iabel iiie nunisei io. NOHCE iiiai
isi a niiineiis iisiiasie we san siinsiv
use e ieiiei si ine aisiiasei wiiiisui
ieiiswins ii wiiii iiie s sign necessary
isi a siiing

Also sinse ii isn i a siiing, ine iiaiue
we ais giving iiie iisiiaiiie ssesni
iiave is se in gueies. i-ienee iins 30 is
Simply:

3| A = ll
Line 40 niinis sui, nsiA, si ssuiss,

sui iiie veiiie inai A isseis, wnisn is
1U.

The nissi inisiesiing seii is iine
50. Here we niuiiiniv ine nuinsei iiiai
A iaseis by iws, ssiiiai ine iine annis
sui 20.

iiisrs iiis useiui ining assui
niinieiis ViIiabi2S* vuu san ss suins
wiin IhEl1'\|

Nsiiss iiiai iiie inisis sis ine
calculation. iiien siinies sui iiie
issuii. ii sisni do anviiiins wild such
as snniing sui 2 ' io si wnsisvei

Asiiinsusiiasz-AsiA I Bis
kiwwri as a niiinsiis siisiessisn.
When it BHQOMYHEYS B numeric
cXpVBSSi0V\ ins inisis wsiiis iisuiens
siinisine snswei, ieiiieiiiian siiniing
ine sssiessisn iiseii.

Try iunning Pisgiani vi wiiii ins
isiiswing iieisisns si iine so.

ll Hill“ h 0 l
ll PIINI I I I
SI PIINT H I A

ii you've isesn isiiswing wiiai rve
sais ss iai you could be isigiven isi
iiiiniiing insi siiing vaiiasiss aie isi
iabelling wsiss, ans nuineiis vaVi—
ables isi nuinseis.

ll RBI FRHERMI VI
ll MDE I
SI I s ll
ll Pill" I
SI PRINT 2 I l

Pisgiaiii v/

i.iie is nevei iiiai sirvipie vsu cani
and siien ss. use siiing vanasies isi
iaseiiing niinnseis e iiie ssini is inei
vsu san'i ss suins wiiii insin Tiv
Pisgiain vii, wiiisii is uasss sn

Pisgiain vi, using ins siiing As
insieas si iiie numeiis A.

The “Type niisinaisii in 50" iiiai
VOu iessivs snsws iiiai vsu aie
aiieinsiins is do a suin wiin iiis
wisng type si vaiissie e siiing
insieas ei nuinsiis.
ll mi msiini vii
u iioiiz i
u M - -ir
ll PRKII M
so riiiiii 2 I is
Plflgllfll VII

As wiiii siiing vaiiasies, we do nsi
nave is ieiid siisuis nsii iesiiisi
suiseivss is sinsis-isiiei iaseis isi
nuinsi-is vaiiasies.

we san use wsiss in e mannei
siiisiiv ansisgsus is siiing vaiiasiss,
save iiisi we sniii ine iinai s sign.
Arid, si ssuise, we ssn'i sui wiisiwe
sis labelling in susiss, since ii isn't a
siiing.

Again, sasiisis ans iswsi sase aie
ssnsiseies is se iseniisei so/i is iiis
seine us ii.

i-iave e look si Pissieni viii Tiiisis
ineani is se a siiseiv gieeiing isi
ssinssne wiisn iiiev nun iiie
sisgiain in iiie ssnisuiei - iiie ssii si
iiiing I siisn use in inv sisssss.

ll IEI PIDIRM ‘NH
2| MIIE I
ll lillll I 'M\iI'
ll PRINT ‘HOG in Ml Yhll, ' Iillll

Pisgisin v///
uswsvsi es ii sianss it's a uii

issiiisies e aiisi aii, sniv s sinaii
ssissniage si my siussnis sis calied
MiKE wnsrs iesiiv rieadad is ssnie
wav isi ine Ainsiiaei is find sui iiie
nsine si ine neissn so iiiai ii sen
iaiisi ine inessage is suii.

Pisgiani ix iiis iiie biii. The iiisii
iieie is ine use si iNPUT nsnies in
iine 40. in Pisgiain viii, iine so sui
the vaiue MIKE inis !IBW|E$» in
Pisgiani ix ine vsiiasie iSvi'\ ssiuaiiv
aiissiiss is a sessins vaiue V if vsu
iiiie,vsu give iiie sisgiein a label, DUI
negiesi is ieii ii wiiai ii's labelling.

insisas vsii IYDBI
IIPUT llllll

Wiisii iiie Amsiias ieaciiss iiiis
iiiie ii wsiis uiiiil vsu PUT iN, si

INPUT. iiie iiaiiis you wani name$ is
nave uv ivsing ine iiaiiis in.

To sui ii ensiiiei wav, wiien iiie
COmpu(Sf ineeis an iNPUT siaieineni

ll RE! Pkflflllfill ll
1| llwf 1
ll Pill! ‘Ml! ii your null‘!
ll lll‘L|‘l rind
5| PRU" ‘EH51 la In Yfllli ' MII6

Pisgiain /x ~
isiiswes uy a vaiiasis, ii ssiis vsii
wiiai you wani iiis vaiiasis is be —in
iasi, ii asiiiaiiv suis a qiiesiisn milk
DH {he screen.

vsu sie iiien susesses is ivse in
ine answeiisiiswss sv Eniei, which,
as always, senss ii is iiie ssinsuisi.
wiiisii iiien saiiies sn wiiii ins iesi si
the program.

So wiien vsu iun iiie above
eisgiain iine so asks: "wiiai is vsui
naine". Nniice iiiai we dciri't nees a
guesiisn mi1k—IHE|NPUT5laKe|Y\Bm
si iine 40 supplius iiiai.

The inisis iiisn waiisiei us is ivss
sui iesiv ens sens ii by sisssing
Eniei. wneievsi we iiave ivses in
iiien ssesines ine vaius si iisine: e
even ii we iiavs iiesi

Line so iiisn giinis sui ins
inessage,

Tiis ssini si aii iins is insi in
Pisgisin ix, as ssssses is Pisgiain
viii, iiie vaius si names is nsi lixad
iniiiaiiv. sui is sesises suiing ine
sisgiani sv iiis iesssnse is INPUT.

Tiiis nisans iiiai eveiv siuseni in
ine siess can nsw iun ine sisgiani
ans iiave iiie inessage iaiisies is
iiieinseives

insissniaiiy, iins so is nsi siiisiiv
nesssssiv. iiui ii is sniv ssiiie is ieii
psssie wiiai kind si ieessnse you
expect iiiein is nieiie oiiieiwise iiiev
will be inei wiiii iusi aguesiisn inaiii,
isiiswes bv a suisei _ nsi iss
“useHrieridIy“ as ine iaigsn nas ii.

iiie Semi—c0lori ai ine ens si iins
so "giuss" iiie suesiisn insiii, si
sisnisi, as ii is known, is ine
eiesesing "inessage. Running iiie
sisgieni wiiii ii sniiiiss siisuis VYIBKE
iiiis sieai

neineiniiei. wnen vsu iiin PIG’
siainixsnsiiasi<sisiveuinenie,vsu
inusi ivse vsui iesiv iiien siess siiisi
ii vsu sinii sniei ins Anisiias wsn-i

s Apul 1985 CDIYVDMIHLV W'I!i Ilie snisiiis



Lei 70“:ail
ieseive vsuianswsians wiiissniinue
waning This ssuis be insissiisiv
ssiingi

ii yflkl inaiie a ivsing ffliSlii|<E
ssisie you siess zniei, vsu san eiase
ii wiiii neieie onse you've siesses
zniei, iiisugii, vsu'ie SHACK wiiii wiiai
you've typed.

vsu san uss INPUT wiiii nuineiis
vaiiasies as weii as siiings Pisgiain
x senisnsiiaies inis. wiien you gsi
iiie sisinsi. iiv ivsing in a wsis iaiiisi
iiian a nuinsei ans see wnai iiassens.

A siigiiiiv insie seiisus assiisaiisii
si INPUT aiisws veu is saisuiaie iiie

ll RBI FRUBMH X
1| IUIIE l
3| PRU" ‘Wu nld Ir! nu‘!
ll IWIJY lql
5| MINI ‘I dim’! llllilve you III ‘i I
ge

Pisgiain X

sissusi si iws nuinseis as Pisgiani
XI GQWIOYISIFBIGS

Look saisiuiiv ai iine 70 ens see ii
you sen wsiii sui wiiars iiassening.
/iisi ieni in siisies, and ss iiie inisis
wiii snni ine nuinsei iiiai /IIS1 iaseis
"iviuiiisiias sv" is snniss iiisiaiiv
sinse ii is in susies

ine nuineiis vsiiaisie IECDIH1 is nsi
in susias a ii niav iiave iiisiii sn eiiiiai
sise. sui iiie susies sn iiie ieii aie
already gsiiss wiiii iiie susies en iiis
iai ieii,es iiiev iisni c0uni.The niisis
wiii, iiieieisis. siini sui iiie vaius si
sessns.

"is" is siinies iiieiaiiv, sinse ii isin
susies. /iisi-sesans isri‘i in gusies,
ss ine suin is sens sns iiie answei
eiinies sui. Figuis I sneuis neis is
makfi iiiis sieaiei.

Finally, iiv aiieiing i=isgiani xi ss
iiiai ii esss si susiiasis esiis si

\, “‘ s
i__.e;5-1: - .is.., .. llfl1.‘Ii

_-iii

nuniseis.
we vs ssveies an eneiinsus

anisuni si gisuns iieie ans I suggesi
inei vsu ssens a ssss wiuie going
svai iiis pisgisins ii vsu sis iisiiing
sissieins, ieaieasing iiie eeiiiei
eiiisiss wiii sissasiv iieis

Above aii, ieinsnisei ii's a
“handsiori” ssuiss - yciu can] exsesi
ine eiiainsies is inaiie sense uniii
vsu ve ivpes iiiein iiii

iv ,,/9 -__

i ' \\

V ' \ \‘i,i \ \
i - ‘

I i

_g v ii , i

il iini rniisiinii ii
2| IIDIIE i
in riiiii 'riiii iiiimi'i
4| IIIUI iiiii
5| riiiiii -siiiiiis iiiie|iii'i
6| iiwiii ieisiis .
7| miii iiisi ' siiiiisiiii by ' m
i ' qlvll - iiiiie ieisiii
Prsgiaiii XI

10 Pfi_INT firn

variable veiiable susiss prim sui aiiswei

"iiiiilupiissiisy" ssesiiia “pivu"
ii. s___.__. Ii‘;

in susies .in

flm ' usmii!

Calsulaie iiisii

Figure 1- Mixing variables and siiiiiys ii-i PH/NT siaisiiisnis

csiiiauiing Willi ins Imfilrld ‘ AMY 1585 ii



Tag along with those
ace sleuths NIGEL
PETERS and ALAN
McLACHLAN to unravel...

THE
QAESAX
GEHER

N {ms amde we u he using
the Amsnad I0 |18\fl umavul
One 0| the best-knnwn

ciphers H1 we M/DIM _ ms Caesar
Cipher. ms I'Y1e\hud 01 wvitmg secret
messages gut its flame lrom in
invemov, Jufius Caesar

n WOVKS by azsmssmg each mm
oi ms message a certain numbevui
p\ace5 akzng \he s\phabe\ u that
sounds Eomphcaled, don‘! worry mo
much, -\ |sn 1.

AH It mSiiflS is (ha! N \ Wamed W
encode the word AMSTRAD \ would
ri1s¢ demde on whal the sm VVOHM
be. Suppose | wanted 11 m be two
\e\(ers. ms" the encoded WQFU would
be couvrcs

This is because c \s two leueu
mung ms alphabet (mm A, 0 \s\wu
Matters along the Eiphabel from M.
and SD OD

01 course we cuu\d have made ms
shik four lzuevs Mung _ in which case
AMSTRAD becomes sowxveu for
any my number up w 25

The Simple way to write a message
displacemem and wnte cm: two

Annlcnvi
sssmsu Mexmgm
Saflwme $1.,
ALUDAYA
s\..,w.
Datum uv Dm
mmm
Csmu Cum!
Rmwm "1 lhn cm,
mm WY Yuma
-mnnn/uuun
Arvvgncan FualhaH
Delecuvu
Avlsorw/Almc
Mv Wang: Lmmv

L-WW
Mulim Munw
msormu
Ammo Vugcmlfla

MHYQQM
><s,sv\~mm\,
Map my
05:11-V‘
11m.’-mu“.
Ymmmurv ms
Wnmhanw
Wnrmwxsc
Enmluxwun
Alvllorv/nuizu

H

W
195
145

ms»
895
ass
995
995

ass
SE5

ass
nsi
ass
sss
ass
ass
E95
ass
as

nu
l.s|
u so
nu
7s|
1.“
1»
: as
1.»

1.»
1 as

1 an
1 u
1 -as
5 s!
1.ss
ms
1 as
1 as

\n 4s

as»
NqrvmvAY1mk ass
RUHIHKI Nuns

Squaw am‘-1,,
mm"/am
Swuuxer ass
AMSOFY/MI mum
Lnlm a as
Puunhv B ss
Amiurt/ncinu
Hmvcnhark ass
AMKOH/rosvslm
><..,.,,W. usi-
Aulsorv/lomlx
Asnu mm a ss
Dva||u|\5Cu>\n s s5
mmoe
FMQMIIIIH 111 s 95
Huusvoiklihel ass
Smvwuv sss
cui
5uw»D¢v|sSn0okev 1 95
an
1mMm
nlvrnomcl
Mm,
nswion
Fznlusm Blamurvn
Haalhwv-4AY[
YeLVmIC\IV\T¢d

ass

sss
595
1ss
795
1ss

Ease Send. Pnce Al-LOUR PR|¢5§

1»
1 u
1 an
1.sl
1.1:
1s:
1.5:
1.u
s as
5.5!
5.9!
a as
us
4 as
1.9:

up
luvilcsnnn
cs.»-1»-.1 ssm

lfiahcuulufl son
Fowl! |!lVVuv\r.1l inn s so
NuYn|iuVKnvu we
Jawah 0| Bnuvmn u co
M-naya "D7"

s»¢1s--ms
mm
mm mm
Homlux
Hams am.‘
51., Avlrvqil
LEVEL 1
Cn\os§;IAr.1_vnvvmm 9 95
Advunvumflulll 995
Dungeon Adv/lmulu 9 95
Emavuki 1» ass
LOW; s< Ymu s as
Rumvn roiann s 95
SvmwbnH s as
|v|Anric|4
Bvun Jinn Sunmalav

CnaHc|vye 1 ss
uliuourmi noun
mssm 14 95
m|cm1um
ivmvfirvl 1 A W|Hy 9 95

son
ass
595

1955
ass
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INCLUDE VAT AND
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won: ran nzmu or
omin Inrrvulli _ we
on iurnv swan
ANV AMIYIAII 1|n.E

Avnuum

nu
5.1:
1 n
I 1:

u 1 |
a on

I 25 1.sn
1.»

s mi
s.u

1 1.»u as
795 nu
995
sss

| u
l.ss

us
5.15
|.u
u sl
u u
-.n
|.u
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in Caesar Ciorier is [Cl decide on ine
aloriaosis as in Figure I

mini Alcucisullnnmnmuwlvl
|2i|hl1lE\IEFi)|llKLlWPfl!1\NIlV1ll

Figure /. A /anaoei dis]:/acemenl
Here ins aisolassineni is Two

Isuers Tris (Op iine. or plain, is ins
normal a1phabet.The bnlmrn iins. or
signer. is ine aluliaaei disulacsd oy
IWO lsnars Notice iiiai wriari yau gsi
J85! z iris nan iansrs are A and B as
iris alonubai wraps around

mliiiarlllr<Ln|lnroiisTuv\ixvz
IEDEFRIIIJKLIIDVIRSVUVIXVM
cllzrsllllmiilliiuiisillvmziili

i li:isnl.m.iirlullllnslllvuxvml:
i EFBNIJKLINIIFHRSTUVIXVIIIICII

rialmilllllrnizsillvlilviuclii
GNIIKLIIIIIJPDRSTLIVIXYZAICDEF
iil.lxi.nrluPunsiuvllmmsrs
lmiirilimslirvlllvmcnzrsii
Jmiilnvniislllvllllvlnlcllirsill
mliiumsillvillvlmnzrliilll
liiilnrflnsillvnvirliciiirsrililii
HNDPDRSYUVIXVZAICDEFGNIJKL
Il|)POR5YUVlXVXAlI|IEFiNllKLH
lilllinslllvlllvmclizrliilllK|.iiii
Pliisiuvlllvlncliersrillxlnrin
DHSIUVI!YIABCIIEFENIJKLHNGF
R5T\|VIXVIAIEDEFSHIJKLINDPI
5YUVIXYZIBCDEFEMIJKLIIIUPIR
wvulvznIcuzrsrilixlnnnwuns
UVIXVIABEIIEFEMIJKLIIIIDPIRSY
vlixvmcliirsrillmillliiulisiu
IXVZAIEDEFBHIJKLIIIIDPIRSIUV
mllllllziliillmnnnrnnsiuvl
VIIBCDEFGNIJKLIIIIDPIRSIUVIX
ZfllDDEFH|IJKLI|lflPIiS‘|l.1VlXY

Figure //- A// the a/orrabels

Now ii s sasy is Whle your
message.JusHcokupi(s lsiiars in ins
roo row and naia down lhe
oarresoonoirig leiiers iram iris Cipher
MICRO in plain would become
OKETO in oionar

oisourss ysuaoulanaysanyoizs
ciphev alunaaais in a caessr cioner.
because irie aisglaasnieni sari be
ariyining up tn 25 lauers ll iris
uisolasamani is 2s Ielters you gai
back is ins normal slphabel again.
wriiori isn'i so clsvar wrian you're
irying ia sano a secret rnsssaga.

Figurs ii » a sori oisuisar Flglfle I e
shows iris olsin alphibs! on iris (Op
vow wiin ins 15 oossioia sloriai
alonsusis below ii. vou can use ll lo
ancude yaur srygiis messages in
Caesar cionsr wiin ins alsoisaemsni
oi your onaisa.

H you yysni iris mlcw ysrsion oi
rigure ll irian Pmgiam i will oraouae
ii ior you

ll |h|NI'flICDEF5r1HKLllM'|PlRS‘H|VIlYl'
2| Piiliii aim
5| run luau l TIJ 25
ll mu-nlsrilmum.zslvlzrnlmu
,1)
5| mill sum
an rim loop

Program 1
aui wriai. you may ask, riss lhri lo

do yiniri ins Ams\vad7
Well, iry decoding a Caesar cionar

message susri as LTAASDCT lrs noi
aasy ii you aoni know wnai ine
oisolasemeni is. vau aoulo spend
agss saaraning inrougn ine iaols in
Figure ll lrying DU! dlsplacememaker
aisolassrnarii uniii ins message

rriaiies some kind oi ssnss
Have a go at figuvmg out LTAA

SDCT using iris labia. Have you gal
in vi/sll done‘

li's noi easy iriougri, is in wsrli
Program ll, iris program inai oomas
unosi iris magniiying glass iriis
inonin makes live easier ll uses
exaclly iha same rnsihoa as above.
Lars see lioyy ii wovks, line by line

Tris fivsl irirss lines are iusi REM
Slatemenls, ieliing wriai iris prcigrim
is and wria wrote ii we'll do anyining
to see our names in oririi

Line A0 olsars ine screen and line
50 sets a flag To iasnriai you liaya sex
iris Caos'Losk on Lines 80410
C|'lECk you riaye SB! ma Caps Lock by
issiing ine input ior oaoiials and
rsreyeriiing lowsi case. Tris rsasun for
iriis is iriai iris orograrn is sasier to
iolloyy irisn ii ii allowed iorlowerossa
lsnars as well

Tria INPUT Slatemefll oi iins 10
asks for a sarnula oi me coded
rnassags iu oe Entered ano iriis is
sioraa in iris siring uarisole w0rd$.
Tris LEN in lina izo lusi finds iris
number oi characlevs in won-/$ and
siores ins iasuli in the numsiis
yarisola iengm

rlayirig iaiian a ssmoia si iria
anaiorisrso inassaga aria rnsasuisa
ins lengiri oi iris sample, iris program
now QMeIS a ssi oi iyyo nssisu laoos

Tria aflaai oi iriasa looos is in
display iris samols oi irie CYYDUC
massage in saori oi iris 25 alisinaiiye
aloriaoais available |l oiinls OM BECI1
oi lriass alterflflllves along Wllh iris
mlmbev oi lsiisrs iiiai ii is oilssi

ll s sainols aoiually rnalies somason oi sense iriun you uruss Enisr
and gsi iris srianae I0 riave ine
Ainsirau decode ins wriols messags.
oirisrwise orassing any oirier key
allows ine Amsirad is soniinue
uriniingouiirie aliernaiiys yeisionsol
(he samols uniii aysniually ons
fl1flk!S sense.

Liriss 130 and 250 lorin a
FOR NEXT luoo wiiri ins oonirol
variable 0//:01 Triis ranges in yalils
iiom one lo 26 - once fol syary lsnei
oi ms aliariauei

Each iims rounu iriis mule! loooi
iins 140 seis up s siring yariauie
arnoiya ans seis ii lo ine null. or
smoiy. siring THIS is used in iris innar
FOR NEXT mop lormed by lines
iso and 200

This inner loop takes iris sample
wovd soari, lener oy leiieri and
rsyyrnes ii iri s new alorisosi yiniri iris k

Cu/VIPUIVII wll/I mu A/vllllld AB!!! isas ia
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leners oflset ey rne variable offset
Since offset is rne eonrrol variaeie

oi rne outer looo ano varies irorn one
lo zs, rnis means lnar rne inner loop
rewrirss rne sample word wlrn each
of rne 2s available alonaoers. ii lne
oerson whcl eorleo the message nss
oone nis juh orooerly, rnen ene oi
(hem mus! make SGHSB.

Tnls inner lonp nas the eenlrei
variaole s/iee wnisn varies irern one
(D lne value oi Iengl/1. we rnel length
in line lzo. ll nolos the nunioer of
onarsorers ‘in lhe sample word This
means rnal rne looo cycles once for
aaen lerler in we/11$

Line loo loolls eornolieales our
isn'r all rnar hard wnen you lake ir air
oy air. Tne lunoilon lvllus takes one
iener lrorn the srrinq worss. wnren
lelrer ll lsiles oeoenss on rne value ol
s/ice wnleri in lurn oaoenss on rne
stage rne iooe nas reaenes.

sinee slice varies fvum one re rne
lenorn oi word-$ lnis nleansrnar every
lener oi the sarnaie wolo is seieeres
in lurn.

wnen ivllnai selects a ierrer rne
Asc lunorion in fwnl or ir gives rne
Ascii valus ol rnal lelrer. The Ascii
vsiue ls iusr a numoerrnar reoresenrs
a loner. A is as B l5 66, ans so on
until z is so. so, us rne looe cycles.
SIGN |S|\BY 0| lhii Simpla l5 (ufned
inro s number which reoresanls ii.

Line iao soesnl sroo lnsre.
nowevor. lr also asss rne value el
offset ro rne Ascli code ier lnsr loner
and slorss rne rssuil in rne varraoie
/IIIBICOUQ Dulwndlng Km Y\0w many
rlrnes rne ouler looo nas oyeiso, o/rael
will vary oerwsen one ano zs in
vslus.

wnar rnis rneans is lnar wnen ins
inner loop naslinrsnso, rne Aseii oooe
lor eson letter oi rne sample nas oeen
inoreases by rne sarne ollser All lnsr
is neeseo lo see rne new word
produced from ine sanrole l5 re ralle
eaen ol lnese oooas in rurn and iins
our wnar lenar rney stand ior

This is wnar iins IBO nas oean
oolne. cums oresueas lne ierrer lor
rnal oarneular value oi /elrersose ans
stares it in rne srnne /errers Each
rinie rouno rne inner loop /eriers l5
asses ro em;1ry$. wnen the loop
stops, ernoiys nolos all lne isrrers oi
the original sarnole, o//ser lelrers
along rne alonaoel.

laur what, you rnignr oe wonder
lng, sees line no 007 The answer is
lnar ir allows lor ine wrao arouns in
lne alsnaoel rnal we saw earlier.

suooose rne lener we were

working on was Z ans lne uflset was
lo be three lelzers. well you ans l
vvouls nave lne sense to realise rnai
we go back to A and sran again. Tne
requires lerler woulo oe c

ll we didnt nave iine l70.
nowever, ine Amstrad would lake me
Aseii oose for Z, which is 90. ans add
the oflsel to it. Tne answer vvouls be
93 ans line l so would rry ro lino oul
wnal 93 represenls. ii you rry:

PIIIIT CNRHVS)
on your Arnslrad you'll see rnal ll rs a
seuare bracket, nor rne lerrer c lnar ll
snouio oe.

Line no allows lor lnis by (akmq
away 2s irorn lne value al/errereoue
ii it's over so In lnls case, the resuir
oi suolraeuno zs lrorn as l5 av.
wnien is rne Aseil eose for c.

onoe rne inner leoo is iinisneo lne
Amslrad goes enlo line zlo which
sisulavs rne new version oi rne
sarnole wars ens rne oflsel that
Droduced il. The HEX! lwo lines oause
rne program ro nail unlil you press a
key This allows you tn looil ar ernolys
to see if ll makes any kind oi sense.

wnen you oress a key, lnai leusr is
olaeao in rne srnno es. The next iins
SXEIWHBS as sns il you messed Enrsr
a wnaen you so wnen arnplyx makes
sorne ilins ol sense e ll lakes you oil
lo lhe suorourine starting sr iins 210

ll you oisnl press znrer rnen me

Arnslras goes revns rne ouler loop
again, trying anolner value ol uflxex.
Evenruallv when oflsel nss oor ro 2e.
ernoryswiiiosrne sarne asrneeeoeo
sarneie ano rne arsorani will gu onro
line zso and ens.

ln rnis ease eirner you haven'\
recognised rne sarnole wers or rne
person wno cresled rne ciphered (ext
gm ir vi/Yong.

Ans lnsrs aoour it. The rnesssoa
suhroulirie oelween lines 270 and
400 comes inlo ooeranen wnen you
nave reeeonlses rne woro ans
oresseo Eriler.

ir asks you lo type in ine wnole
message, lakes rne value of offset
ans arinls out rne deciphered rein As
it's alrnosi Bxaclly the sanle as lne
nrsl earr oi rne program rve ielr ir lor
you ro rry ans iioure oul.

Theie are only rwo real differences.
The lirsl is a new variable size in line
300, ro nolo rne lenorn of cipher$.
The orner is iine aw wnien iusl
allows ier rne iaor rnal rne oooeo
message mlghl nave spaces lAseri
eose 32] in ir. After ail, rnere's no
ooinl In adding lne uffsel ro a space ls
them?

wnen yuu‘ve ligureo ir uul, you
might also oe able ro see lnsr you
eouls use lne suolouline ro rranslale
your seerer messagus inro caesar
cioner.

WPKT UJC

ll ml cilesilil cllliin
2| ml lllszi PEIERS
in ilzil liln lulu IELMJHLII
ll CLS
an my-|
ll riliilvm npl lflll err enli-
1| lilrui -errnr tut IflVIsv.....'yII'
fll
an rllll luau ~ l in iiillilornsi
VI IF Ascllllnllilem.levo,ii>>l| insil
ml;-l
lu um
HI IF Hag =l illzil mill |JHIl(7ii in
in u
iz| iuilml-lsillilomi
lsl rm emu = i in zl
HI ll||ly$="
in run ilinl 1 in lnrezil
lbl lrmrrm - Riilllbllnrflysllcl
ylllmfilll
ill XF ismreeumu lllzil llltlrcnnll
lltllvludl-2|
IBI l|tl|r$=Clmll|t!|v:ud!I
HI r|||\yllIlply$#l:!\lV$

in IIEH rllrr
m mill u9!yl.uH|l\
m so-"
zu lmu n---in-lwlzlsrllilln
zu ii sl-mlollsi ‘HEN mun mrm
2:0 um
zu Elli
m IEMIIu|unn||q|llNIl|||u
in riiiilirmili
m lIP|"'B\|h|r....',:iphlrI
an l£nILEIll:l||h|rU
HI moan-"
:1! ml rues -l Tn nu
in 1uttlmwlllililllbllclphiriyxlicl
yl))
nu ir imerreeslm mil letlumm
-imerraor lellm
an IF imsrrssml mil llllvncudrl
lemrrsls -20
an ismrv-clmllrmrrellri
37l ll$sagI$l|l'liiqeNll!!lri
nu llzxi slin
sin milll rsssaqei
Ill llzluml

Program !I
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_ I Se/wee;

your
eggs

IWAS lucky enougn ro are anle. ro soens lwo weeks in‘ seorlans laal sunirnerans rne
nignlignl of rne rrio was rny\ wsirroseerne nesring osprey:
al Loch eanenso wnen osoroyl rrornBourne ssuealional sorlwarearrives in rne oilioe. l graooes. ir wirn enlnosiaani. I wash‘!
sisaoooinrasProsuess in eoniunslionwiln rne RSPB. ans wiln ansilesllani 32 oege eolouiooolllsl Io oernslarnanr inegrogrern. il's a lasernsilng
sirnulallen ol ina oroolernafaced by rho oesrey as aseorrisn oreesing airsyou are ins rnanager al a

l nuiura reserve where osureys
ars nearing The oeelllsr nas

l given you an ourlina ol lh0olrs s nieiory ans you nave so
l oiell which yaai you wnni ine

eirnularion ro srarr ‘ine earlierrne yaar, rne narser ine gainsyour aini is is inalre sureins oiiss eueeaselully orsesans rear rneireniolls. Todo rnis
l you nsya is sesisa wner yourwarsens are going so so

ouiing lns vilal spring anssuinniar seasonssorns are naases lo enass
l away egg siaalarawnile oinersnave ro rrianags rne sila ans

keep sisiuroanea lroni visilorsI0 a rnlnirnuni. Also waisensnave ro as sgares lo rnalre
y oeoole aware ol rne oaorevsi ans lo aneaurage oublie sup»oorr.Am1,1usI lilla rasl lire. wnen
l you've rnasa vcurchnlces ans
‘ alloeares yoor resources you

eii hack ans watch wnar
naooens.

Don1
count

The graphlC§ Jr! beamltul.
palrlllrlg I picture of the
reserve and Illa nest site. You
can watch as sh? Osprlvs
Swo0D down to Iish ind take
then! so the H95! $ld|Vi ii V1-Inhaven’! alloeares enaugn wan
dens YD quird duty, ‘(OH can
also witch the egg rhiayes at
work.Evan rne visirara eeri be |
m|lll|'\C!. lhoii curs disturbing
the DIM! W You h|svan'I picked
rne rlgnr nurnbai ol sirewarsenr. Ans ro nialle liwarre
Motors totally out 0| your
cnnlml Nth I1 (ha wailhgrsneer rne llnsl rasulr

Your success or failure at
Ono reserve is liken as
VGDVGSEHIZKNE 0! lhe whole 0|
Scotland and after the spring
season you are Shown how the
ospreys pooulatlon has fared
under your protection

you eonrlnue uniii you
Nlch the year I981 or you've
run our oi osarays _ norribie
thought. You can lhkfl com-
plrl Yllur ullcfli with the
flllvfiififlflfll YSSHHQ the RSPB
lchiavad in rblllly which are
shown ln (Ill booklet

lI's a aniasnlng program.
Thu lrllllucllnns are axcellafll
The qrlphlcs and flnlmillnn

Protest...
and survive A A

MOLDFASY ay l<unia Corrl—ourers is lills nornliig l naveolayas baloia. lr islasoinelingans I nave oeeonia lorallyabsoroes in ilThe orograni is s slmulninnoi norrviolonl rasislanoe. ansis a eualenv oarne involving a
graal seal or rnougnryou are easr as an inlluanalial rnsrnoar oi ine village oil-lolslasr in uloisroris. Forrnany years rne village nas
oars ile KBXBE bur rns govenvnieni nss raluses lo granr anyais lor seveloornsnr.Yha village is in sesoeralanees oi a elinis ens senool. bur

rnsrs is a eilsis on Diclimria s
boiser ans lna gavsrnnisnrsays that ir eannor allois loaiovlse rnssa oeeause ol ineever ineraasing salenoeousgsryour rasll is io oarsvase lnagovarnnieni — by r\0n—\/lolantnieans _ so grant ine sis soIhal ina senool ans slinia oan
be buili.Many aolions are availableal aaen srage. you eanorganise prolasl mlrches lorne eaoiial. oiellal lne localgovernrnsnl aflieas. picker rne
looal iniliiary base lane oenarasses oy ine ooileei sraga

are rnore lnan asesuare ansrne wnole package nae lne
oualiiy we've eorne io eioeeilroin Bourne

Evan rne iaei rnar ir'sasuearional _ rne well-l|lu5—lrales hclukler nas a nisrory oirne osorey ans a "Things loDo" — sossn i sooil rne iun
so ir you nsvenr oaan loLoch eailen yer you curl

console voursall alayirigosorayl unril you gal lneonanee Ans svan wnan you vslellina rnagieollnsosoiaysinraalllla youllslillweriila olay
ll naeoninienses

llllgol vexsrs

so’
~ “_vr‘( [fr _

K ...»l51%.-iii-‘
ail

a sir in sr rne mayor's officeiralusa lo oav your taxes ansliols oress oonlereness Ansrnls is iusr lor srarrers.Every now ans rnen lneraare newsilasnes ans orass
reoorls suoli as "us nolissymakers lall or eonsllions in

, oaniavriiiv wirii rire Amsrmfi AWN issa 1 i
'?



nalillasr ai "Local iiaaa
iiniaiis declare soliaaniy"The game is inanii drivenThe iniilal olié aiasaniaa On
laaaina QIVES YOU ina aaiian 0|Y\Eg0\li\>l'\E wiin ina gayain»niaiii, yaiiaiia niainiias almdil’2CI aaiiaii, rm luflhfil
aaiian ai piasani ai la SeekaayiaaAt each Stage you aiaiagiiiiaa K0 nialia a salaaiianliani a menu, which cflelilaaas lo arwlher menu "OMwliian you CBI1 decide On iliaaction IO be IJKEVIThe menu can change
d€l79I\dlf\Q mi wnai aalian YOUliaya chosen and wiiii sania.an DDlI0l‘\ niay nrllv be chosennnce sa must be flied ai inacurvacl slaea 0| ilia ganiailiisiaaiie aaniairiailsnallbe iilavina lai a long While.Aliai several liaais l slili have
noi nianagaa ia wear downllia noyaiiiiinaniHuldlast is a wall wiiiianand iliaiigni provoking siml|—lalion. Advsmurera waiila iiiiaiigiiiia iiiianasiing ana ii aaiila
also be a Vilklibli ailiicaiiniialaianiani iiaaa lb S\lVIWl!I!dlSClAE5iOV\ av Dolilicl anu local
gvvarnmanlnalaiia waaalliwa

we inaianlv ol DVOQlllIllY\QY!inivaall lflflllldlfli nan all by
aaaanmling inaii liisl lawniaaliina coda piagianis ay
handTnis is lina lai sliaii. sinialaIOlAliI\B5y riiii iliaia aanias aSIEQE when ina iiina saiiiii
asaainlilina ilia coda is iiinialyiiiiaaaaalaala and aaina sail allaal ia iaiiiiiiaa ia saaaa upaiagiani aayaliipniani.ll ‘I011 have iaaanaa iiiaistage ilian you will he ialiinaaclose look ai l|'\2 yaiiaiis
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MIKE BIBBY takes
the A train again in
Pan Four of his
introduction to
machine code and
introduces loading
bytes to and from
memory locations

AST iiioimi we nw iiiui
 tho zao Ital u siiooiiii sort

of IIIIIIIOPY location iiiiiiio
ii issnoi: NIB A Iogiltor, W|IiC|\ ouii
hold oiiuoiiy DIII byte ol ism.

We saw iioyy we could ioad it wiiii
any iiumosi iii iiio isiios 0 to 255
yyiiii U15 iflS(HAC!iUH LD A wiiioii
sisiios ioi LuaD the A f9g\S\Ef F0!
iiisiuioo. io ioso the A register with
an we would use the iiisiiuoiioii

LII l\.l\FF
The npcnde ioi ioiioiiig iiis A

iogisioi with a l'\Ufl'\bEV is ass. We
fciilnw it imiiisoioioiy wiiii iiio
iiuiiiiioi we W377! loading imo iiio A
IEg\5\EI Tiio sooiis WSVUHIUH wuuld
translate ES.

3H!

Lets have a look at a piogiaiii,
sioied ai $0000. iiiai uses iiiis
oDcode'

iiidim hex can |iiniiiii:|
Slll if I7 Lll l\,7
Ill? ED Si Ii IKLL |iII5l
3ll5 C9 REY

ii you iisyo HBXBL the |1!XBd9CiYt\i|
ioadsv we iisted issi iiioiiiii. you'll iis
abie io ioio iiiis iiiio Vf\BlT\OVY wiiii iiio
siiisi oooo UD\i0fl. Qlhfilwiiei you C371
DOKB iris code iiiio iiiiiiiiuiy uiiiii.

Pill! UIILUE
PDKE Ulll-I7

siii: so DH
oiioo you Hm iiio DYDQYBIH s iioiii

HBXEV DI Wiiii a CALL aiaooo s yuu ii
be iswsiouo wiii a beep Y0u‘ve
iososo iris A f9giS\BI wiiii 7. the Ascii
code lo! a been, siiii iiisii nailed iiis
iaimwsio iouiiiio iii EiEB5A yyiiuii
niiiiis oui iiio Ascii oiisisoisi iii the AIEgiS\EY

Try a|l6YiV\g iiio Wugiflm so that ii

various isiieis iii

50 II

(Wu

EILL lillll
is isi iiioiii iososbie Khan,

Ell in at
We can iiisiis iiiiiios iiiiisi siiii by

giving oui iouiiiios iisiiiss. oi isiisis
as they VS ioiowii. We oouio call iiio
iouiiiis fll ass i a ciiiiiiii, ioi
Bkimpifi, sisiiiiiiio ioi ciisisoisi iii.

SH'l'\ii3V|V we coiiid call iiio iouiiiis

Mnemonics that make
your code come to life

zs ApH/ was _ CGNVPMIIHQ w1t!iiheA/visl/ad



i

oi eiaasA ChaiDut e iio piileS ioi
guessing wiiyi The oiooisiii oooiie
iiieii ooooiiies

addrm hit cm niinoiiin
llll Cll ll I3 IRLL Iliarlii
ill! Cl! SA ll CILI. [MIMI
IIIA N IE1

Note iiisi iiio actiiai oooe iiseii
iissivi oiioiioeo e us siiii the soiiio
iiek iiuiiioeis. The l'TiFiQi’flUfIiC osii.
iiiouoii, is iiiiioii iuoie ieooooie.

wiisii you've ooi a oyie in iiie A
ieoisieiiiieie oie quite ii ioi oi iiiiiios
you oi-iii oo wiii. ii. Have a iook at iiie
ioiiowiiio oiooisiiu

lddrltt iisiisuii niiuiiiiiu
Slll Cll ll ll
ill! SI

ERLL Uilrlii
llli A

Ill! Ell 50 ll EHLL Ehorliit
!ll7 CY IE1

Tiie iiisiiuoiioii iNC A is iiio
iiiieiesiiiio oiie. This takes the
iiuiiioei iii iris A iooisioi siio
mcieososiisvoiueoyoiieiisoooooe
is siai; wiioi iioooeiis iii iiie above
oiogioiii is iiisi iiio iiiioio wsiis ioi
you io oioss a key ii iiisii sioios iiio
Ascii oooo oi moi oiisiiioioi iii iiio A
register

NQXK iiio INCA increases iiio value
oi iiiiii Ascii iiuiiiooi by oiie Firiaily
iiio oiiiiooiei ooiioiooiioiiio io iiio
iiew. iiioiosooo iiuiiiooi is oiiiiioo oui
Orl the Sflean.

So iiyou Iun iiie oiooioiii oiio iyoo
A iAsoii oooo 65), ii B will sooooioii
youi soiooii iAsoii oooe sai.wiiy iioi iiy siioiiiio iiio above
oiogiéiii so that. iisyiiio oiiiiieo oui
iiie oiisiooioi wiiii iiio lNCiaasad
Aseii oooo. you iiioii lNCreass iiio A
iooisioi yoi ooeiii oiio oiiiii iiioi out?

Having iooiiieo iiiei iiioie s sii INC
A iiisiiuoiioii, you woiii iio suioiisoo
io iiiio iiioi iiioio's a use A
iiisiiuoiioii that oscieoses iiie A
iooisioi oy oiie ii's opcode is mo.

ii iiiouioiii oe ioo iisio io ioiiow
wiioi iiie "Ext oiooisiii does:
lllflll hn uni iiiiiiiiim
ml an ll II out tniiiii
ms 1|! ' lizi: I
mi to ti ll cm Chlllllil
lll :9 m
wiiy ooii'i you iiy USil'lg INC oiio

DEC io give you Aac oii the scieeii if
you siiiipiy oiess the B key? vou'||

The A register is
rather more versatile
than the others...

iieeo io call ciisiiii, iiieii decrease iiie
A ieoisioi, cali ciioioui. iiioioose iiie
A ieoisiei siio so oii.

The zao iios ouiie o iew iooisiois
oiiiei iiiaii A, oiio we'|| be iiieeiiiig
iiieiii HEX! iiioiiiii. roi iiio iiioiiioiii
iiiougii. let's ooiioeiiiioie oii iiie A
ieoisiei as it's ioiiiei iiioie ueisoiiie
iiieii irio oiiieis.

oiie iiiiiio we ooii use ii ioi is io
PEEK siio POKE mfimflfy, You kiiow
iiioi you ooii oiioi ine ooiiieiiis oi a
iiieiiioiy iooaiioii wiiii POKE e more
|1DW we iooooo oui iiisi oiooioiiis

vi/iioii you POKE you iiiusi soeoiiy
iwo iiiiiigs;

0 Tiio oooioss oi mo iiioiiioiy
ioooiioii you wsiii oiioiiiio.

0 iiio viiiuo you wiiiii io oiioiigo ii
l0

Now s iiiuoiiiiie ouoe oouiiiuieiii oi
POKE wouio be,

Lb ii2rrii.i
wiioi iiiie ooss i5 io iuko iiio

iiuiiiiioi alisadv iii A oiio iiioii iooo
iiiai iiuiiiooiiiiioiiie iiisiiioiyioooiioii
sosoiiiso.

As wiiii POKE, we've iioooeo iwo
iiiiiigsi

0 Trio oooiuss we wisii io eiioi e
lI1 iiiis eose spoomeo iii brack—
ois.

0 nie value we wsiii ii oiioiioiiio
io e iii iiiis osse ii's supplied iiy
iiie A iooioioi.

so-
Ll NZFFHJ

would read /aad me iiieriiory location
&2FF9 wiz/i me coiireiiis of me A
iegiliiei lis opcnde is aii: and iiie
iiekaiieciiiial iioiisioiioii oi iiie above
iiisiiuoiioii wouid he:

S2 H ZF
Notice iiisiwe soeoiiyiiio ioooiiuii

we woiii io iooo iiie A iegisiei iiiio
oneiiiie oooooe iii oui usual io oyie,

A Wlachbw

hi oyie lashioii.
The lollowing oiooioiii siiows iiow

we eoii use iiiis idea:
lfldrltt lin (no! lnelwiitt
Slll SE 1| Ll) iiilll
ill? 17 F7 ZF Lli IIZFFVMI
Sllfi N RU

ii you iuii iiie oiooioiii. iiieii use
iiekei io ekoiiiiiie iiieiiioiy ioooiioii
ezrrs youiiiiiioiiioiiiiiosiiooaizo
sioioo iii ii

Just as we ooii POKE wiiii iiio A
ieoisiei, so we ooii PEEK. Tiie
iiisiiuoiioii-

iii liililffil
wiii iooo iiie A iooisioi wiiii mo
ooiiioiiis oi iiieiiioiy ioosiioii BJFFB.
oiiooiiueiy rzskiiio iiioi iooiiiioii ii's
npcoda is eisA siio iiie iioove
iflilructiufl wouio iisiisisio iiiio:

ta FE zr
Noiioo oiioo oooiii iiio oiookois

siouiio iiio uioiiioiy ioooiioii iii ms
HirlBif\DI\iC These 319 important —
iiioy iiiesii iiioi iiio iViSlV\.lC\iDH ioiois
io iiio ooiiioiiis oi iiio iiieiiioiy
ioooiioii soooiiioo wiiiiiii iiiose biack—
eis

Here's ii oiooisiii iiioi uses ooiii
ooekiiio oiio ookiiio. i

lldritl hll toil
XIII ll Fl 2F
SI! 11 F! ZF
Slll CI

niinoiim
ll 1,027")
Ll lliZFFH,l
Iii

Tiiis siiiioiy iooos iiio ooiiioiiis ui
iiieiiioiy ioooiioii ai2FFa iiiio iiie A
ieqisiei, iiioii iosoe iiioiiioi-y ioooiioii
ozrro wiiii iiie CDHIEMS oi iiie A
VegiS\e|

iii eflect wiiois iioooeiieo is that
we've copied iiie ooiiieiiis oi iiisiiioiy
location e.zi=ra iiiio s.2Fre,vioiiioA
iooisioi.

i Cfllvi/Julillg Wilh me Amlliad

use Hekei io eiiiei iiie oooo iiiio

I5ANi/ I5



youi iiiioio, irieii siiiei iwo i1i'/reieiiiiiuiiiiieis iiiio ioesiioiis ozrra eiio
sizrrs.

Run youi eooe. iiieii use iiie
Elflrfllfle ooiioii o vou‘|| iiiio iiioi iiie
ooiiieiiis oi &2FF9 have ooooiiie iiie
same ss iiiose oi si2Fi=s.

iiioiiieiiisiiy. iiiis is wiiy oui
Ewimlfle ooiioii oeisuiis io &2FF8
siio iioi mono wiieie all oui eiioe
has sisneo. I'm ooiiio io use iiie
ioosiioiis o2Fi=a io szvrr to POKE
iiie iesuiis oi oui iiisoiiiiio oooe iiiio.
ioi 9XSi’l'\iV\E\l0Vi oiiei we've iuii oui
oiooioiiis

To use iiie iafgmi, rye ieseiueo
iiiese oyiss ss oiooisiii woiksosoo.

so isi we've useo iiie INC
iiisiiuoiioii io iiioiesse iiie iiuiiioei iii
iris A ieoisiei ov oiie. iiieie is eiioiiiei
wiv io oo lhisi

lddtlts nu nil
ill Ell ll ll
ill! Cb ll
SIIS Ell SA BB [ILL Clilrllill.
SIN C! llll

Illllllll :5
BILL Chilrlii
Mill I. l

iiie iiiiisiiioiiie ADD A, es iie
iisiiios iiiioiies, adds iiie liflgls oyie
ioiiowiiio iiiii soiiiiiis io iiie A
isgisioi. i'iio oocoos ioi iiiis is iiics
iii isoi iiio soovs oiooisiii siiiioiy
wsiis ioi u key oisss iiioii oiiiiis oui
iiio oiisiseisi with iris HEX! riioiiei
Aiieii oooo

Notice iiisi ii iskee oiie iiiois oyie
iiieii iris veisioii which ius! used INC
A.

Tiie sovoiiisos with Aim A. is iiisi
we sieiii iosiiioieii io sooiiio oiio io
ihe A ieoisioi. we ooii idd siiy
iiuiiiooi we wsiii iii iris iiiios 0 io
255. Tiy siieiiiio iiio oiooieiii so you
add, say, 1 io iiie Ascii veiue oi iiio
key Pvessed siio so oi»

we oeii use oui ookiiig tacYi—
iiiquee iu siuis iiie iesuiis of oui
eooiiioii suiiis-

Idlrltl hit redo
III IE I2
llll Cl I1
SIN S1 Fl if
llli W

wiuoiiin
Ll L2
llll M1
Lll lli1FFlI.l‘i
lil

use i-ie>isi's eksiiiiiio ooiioii oii
ioosiioii &2FFi3 to see ii iiio iiiioio
kiiows iis suiiis. ii you siiek io siiisii
iiuiiiioeis You'll iiiio ii ooes. i-iowsvei.
bigger iiuiiioeis osii cause oiooieiiis.

as iiie foiiowiiig shows:
inuriss nu um niiuuiiiu
3|" SE FF l.ll lilFF
KII1 C6 ll l|)ll lyl
llll H Fl ZF LM (HFFBLI
KII7 El IET

wiisi we've ooiio is io load iiie A
!9giSlEr with 255 i!iFF) eiio iiieii oiio
i io ii. However ii you iuii iiie oooe
siio iiieii eksiuiiie iiizmi, you'ii niio
iiie vsiue 0 sioieo iiieie. wiisi's
qoiiiq 0V\7

iiie oiooieiii iies iii the lact iiisi iiie
A iooisisi oeii oiiiy iioio s siiioie oyie,
which iesiiiois ii io iiuiiioeis iii iiio
isiioe o io 255 Tiie siiswei io oui
suiii is 255, which is ioo big to he
sioieo iii a single iiyie. so wiisi iiie
zao ooes is io sisii sosiii iioiii ieio
oiioe ii goes past 255.

so. es isi as iiie A ieoisiers
ooiioeiiieo

255 1- 1 = o
255 4 z = i
255 + :4 = 2

siio so oii.
|t‘s o oii iike i eiiis oooiiieioi -

oiioe you go oisi 99.999 iiiiies you
sioii eosiii si 0 iiiiioi.

I siweye visuuiise iiio iiuiiioeisisio
oui iii a oiieis. as iii Figural Aooiiio
iiuiiiosis iskos you ciockwise iouiio
iiie circie, suoiiseiiiio iiuiiioois iskos
you siiii-oiookwise.

vviieiiyou'ie 5ublVlfiti|’lg,tP1il’lgSg0
swiy wiieii you gut iii oiiswoi ieii
iiiiii ci. This iiiiio. as youii see iioiii
Figure i, ‘ooiiio ooii" 0 givus us255,
iioi iiiiiius i.

iiius, is iii as iiio A iooisioi is
ouiioeiiioo

o - i = 255
0 — Z s 254

and 50 on
The Following program shows

wiiei HEDPBHSZ
mini nu min
XII! SE ll
XIII ll Il
llll S2 Fl If lll (\2FFlliA
SII7 C9 RU

niiuoiiiti
Ll lil
SUI Il.Il

We've used a new iiisiiuoiiori.
SUB A. wiiioii siiows us (O suoiiaoi
iris ovie iinmeoiaiely lD||0WlVlg its
oocooe iiom the A iegisiei lis

oooooe is sine. so to suoiieoi siir
iioiii iiie A ieoisiei. iiie hex oooo
wouio be:

no 7F
Tiie previous oiooisiii siieiiioisio

take i ewsy iioiii Zero. If you iuii iiio
code eiio iiieii eksiiiiiie sizrra,
wiieio iiie issuii oi iiie suoiieoiioiiis
sioieo. you-ii see iiisi ii has iiie veius
255 iiiirn.

you'ie g0ifiQ io oei soiiis oieiiy
3|3IlT\ll'IQ siisweis io youi suiiii
uiiiess you (eke iiiis oeiisvioui iiiio
sooouiii. Foiiuiioioiy iiie zoo iiui s
weiiiiiio Sigrlii io ieii you §OVfiB—
iiiiiio odd has ooouiieo. ii's czilied iris
oeiiy liag. (You'll see exsctiy wiiy iii s
ioiei eiiioiei

Flags oie veiy iiiiooiisiii tn
iiiseiiiiie oooe oioqioiiiiiieis. we use
iiieiii io oiieek iiie sisie oi oui
DYDQYflff\*ifi much iiie soiiie way use
oooioi uses youi ouise. blood
niessuie arid so oii as sios io iiisdiagnosis.

i-iowovoi iiio numbers associated
with iieos ooiii vsiy es iiiuoii es
ouisos siio ismooisiuies. A iiuo ouii
iieve oiiiy iwo vsiuss= 0 oiio i is iiios
tWi1~5tElE,nI oiiisiy. iysioiiiii

wiioiisiiso iissiiiovoiuo i wssiy
iiiii it is set wiieii ii iies iiio value 0
we say iiiei ii is o/iioi.

iiio zao iies ssvsisi oi iiieso iisos
io help us kooo iiuok oi wiisi is Qfliflg
nn, bu! lOI U19 l1i0fl\9l1l we'll
ooiioeiiiisio oii iiie osiiy flag. Now
iiie zoo uses iris soiiy flag io wsiii us
wiieii oui suiiis sie ooiiio swiy iii ins
iiisiiiisiwe'veiuiiisseii.iiisi is. wiieii
WE'VE:

0 usiiio Aoo A siio gfilling s
iosuii oioooi iiisii 255.

0 oi uiiiio SUB A eiio osiiiiio ii
iosuii iess iiieii 0 '

|l'\ ooiii of iiiese osses iiie zoo
euioiiioiiooiiy ssis iris ooiiy iioo -
iris: is. iioivos iiio osiiyiiso iiie vaiue
i.

iii lact evsiyiiiiio youoooiiAnuA
oi a SUB A iiio zao soiusis iiie osiiy
llag. ii iiio suiii has sioyso "within
oouiios" e iiiei is, iiesivi ooiie ovei
255 oi uiioeio. iiie esiiyiiso is oiveii
iiie vsiue o. Aiio. ss we've ssio, ii it
ooes iiiiiiiios iris iiiiiiis, iiio oiiiyiiso
is soi

Tiieii, oeoeiioiiio oii iiie ooiioiiioii
or iiie flag. we ooii ioko oooiooiioio
action.

We use iieiii a iiii iiko sosios IF

Aoiii isos C0!V|Puii!|fl with Ihl IMXUM1
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Figure 1 How ms HMMDEFS cyc

slalemem For example, /F iris //ag IS
rioi set THEN da inia arid so ori.

However we don't isho io iook
direcklv at the flags aha rhsri decide
whatln do—we useinslruclicirislhzl
automalically like the srsrss oi (he
iiags into atcflunl.

To iiiiiszraia rha U58 ul iiaos we'|i
have ro illfflp ahaai: a oii lrio oirri
irirarioooi Have a louk ar the
loiiowing pines oi code:

lddrlll In (uh IMIDMII
XIII CS ll ll IF “Ill

Now ihis is an BXC$pliOfli||y siliy
oisoa oi code iii lac! ir's ma rriaahiris
code squivalarll oi

ll EMU ll
QXCEDI rhar ii you FUD rho was you'll
have ro rassr your rriaohiria ro oar oui
oi the endlsss iooo.

YOU see, \heJPopcode (&C3i Tells
rho micro ro C0rl\iI1Ue the pmgram
irorri ihu address oiiraii iri rha Two
bylus immadiilely sirar rhar oocode
iiri io hyra, hi byte oideil ilyou iike ir
iaiis iha zso ro JUMP io ihsr address
and carry DI1 from rhsra. so-

E! 0| 1|

WDU|d raii iris micro io go flfld do me
program sianirig or rnomory iocalicn
siaooo. However ii you look ar iris
oroorsrri VDLI ii see iiiai ir irssir is
stored ai $3000. so ir goes aria dues
iissir aqairi. Thsri oi Course ir goes
ind dues iissii again - aha so DH ad
iriiiriirirrri.

This Type oi iiirrio is calied arr

/e

éQ 55Qgm; 
iii a byte

A1!7L‘DIIdf!i0ri8/ ILHHD That is, as soori
as rhs micro gets ro the iiirrip
irisrriioiiori ii does ir.

There are wavs, though. vuu CEH
give rho micro a “choice' This zso
has a set oi cnndfxfunal iumps.
Whether or rior ihs micro does rhs
i\JVY\p depends un the sisra oi iha
flags

This oha wars interested iri si rho
mflmnfll is ihs JP NC iViS\HJ¢!iOn
iooooos &D2)

JP NC siarids ior Jirrrr/= 1/ Nor
Carry Thai i5, iiirrio ro ma address
siiaoiiiso ii iha carry flag is HO! sai.
(ha! is, irs cluar. ii \he oarrviiao isssi.
hnwevei, lhe micro dossifi oariorrri
ma jump V ii simply COl'l\ifW€Sr
oariorrriirio ihe ria>ii irisiriroiiori.

We osri USE ihis lnuiucliori io
cream a loop, as rha rioiii piogrsrii
iiiiisiraias. ir's our rriosr Dflmpiflx
prflgfurrl io dais. so we'll l~)Ximlr\9 ii
very careiuiiy.

llillflnili
Ll) Mill
UH. Ehnrflul
Mill Ml
JP Iflilillll
IE7

llfliin hlx cull
llll SE Zl
III? CD 511 ll
lllfi Eb ll
KII7 D2 I2 SI
Sm Ci

The iirsi ihirio we do is ro ioso ms
A Iegister wi\h 32 i&20i A iris Asoii
code ior a soaoa. Then We caii rhs
C|1flf0u(IDUli|'lBIO oririi rha character
io rho A register oh ihe sorssri _ iri rhis
case sirrioiv a spans.

The charoirr wuline doesn't affect
iii» vaiiis iri (he A ragisror so ihis will
siiii be 32 ohsr The space has heeii

77Z4¢éc'ae

pliflled We than add one I0 rhe A
rogisxer.

Nnwwe oorria:oriiei:iairisroii.Tiia
HGXK irisrrucriori is:

JP >i:,ull2
Thai is. ii iris carryflag isri'l SQLIUVHD
back io address A3002 ario oooiiriiis
the program irorri rhsrs.

The CBYIV flag wDn't b8 sex. ii will
be ciear, since we hai/sin gone oirar
255 ih aooioo Ofle ro :2. S0 rho
program wiii iiirrio to aiaooz and do
ihs lF\§[ILAl3KiOl'\ ifiere.

As rho irisrriroiiori at ihis address
oaiisriio charoiiirooririsrhasiisoioi
Iakiriglhejumpwillbelflprimuutthe
character whose Asoii nods is aa iaz
+ ii. The CDri(erilS oi The A Iegisler.

The hirrrioor io ihs A rsoisiar is
\|'\er\ increased ro become 34 aha, asihis siiii dcesrfi sai Iheflag, we aoaih
lake The iiirrio. The character with
Ascii code :4 is ihsri primed out, ihsriirrrioar iri The A rsoisisr increased io
35. the iump agairi taken, and so ori.|l'I iaoi rhis will soriiiriiis looping
IDUHG like rhis. oririiirio out characleis
wiih increasing Ascii VI|U!5 urilil we
iiai/a iiriaiiv ieuched rho chaiactei
wirh Ascii VMUB 255 Having pririrao
ir oiir. wa add oria ro il, whiori siioirio
give us 255. As we've saari rhs A
regisler can’! hoio (his. |l'l iaor ir
haoorhss or Nowevei rha zao wsrris
US ov SBIUHQ iris CZYVV llagi

This rirris. iharsiora W|'l9fl wu
oorrio to the iiirrio we don‘! iaiis ii
becausn rho cairv Hag is sai. ws
"diup zriroirgh“ ro rhs riamrisiriioiiori
whioh. iri rhis case. is ri5T.

Tris affecl oi rhis orooraoi is K0
print oiir aii rria characters wirh Ascii
codes irorri 32 to 255. irioioariraiiv, I
slarled ar 32 because iris HUMDEV5
beiow rhis are Control codes, ario oaii
cause soois rsrhar Mrlfly siisois.

Now you rhioiii like io Ivy tidying
tha program MD or mflkiflg iris iirsi
MSKNCUDH a cali ro a VOU!il'\B io clear
ms soraari (BlEB6C)» That's line, hut
rarriarriosr. it YOU do so. ro aiisr iha
BddIeSSy0u'rQ]um[IiHq (o—1hecu||lo
ChaIOul wuri! be at moo: BVW
more.

Jirsi iri case voiirs wohiisririo ii
yuu CB7! iissiNcAihsrsaooiAunA,i
— YOU can‘l. irriraiiiigiy INC Aaoaarri
airsr iris carry Hag as dnas ADD A.

Well riisrs aii ior ihis mflfllhi Next
rriorirri we'i| iciok ar me other
registers.

corrwrirrs will! rri. Ariixlrsd Anni rm
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SPRITE is a oiiaraoior which
screen, im1e|12nden\ly Oi any

oiher chalaciers, ario rio mailer wiiai
The program happens io be ooiog ar
\he time.

It can move sroooihiy UH afld oii
ihe screen and oass ll'I irorii oi or
isahiiiii oiiiar aharaorars wirhoiii
(1iSIUfhiV\g ihoih Tiioy may ho
cnmiuiieil uiiiior by hiilflwiim.
sciflwilru Oi a IVTiX\uHe 0| hull:

As YOU oaii ifliiigilllfi ii $|)HH! is a
Iiaiidv ihirio ro Iirivu arooriii W|\S|I
wriiiiig games prugrams HUI iiiiior
Iuilaieiy (iii: Amsirail (101-:5 iiu\
Sunpml iiioiu Howeviirriiiri r duspuir
l\ is oossioio io simiiiriio VYUJHY oi iiioir
umpeiiies

The best way wmilrl he H) usi:
machiiiti code which is uxlruinfily
lasi and would allow >(:VGYfl| SDHIBS
ro be ori iha SCVEEH ai orios Mairi
uwbiem there IS lhfii machine Code is
very diflicuil Efld lVW9'COHSkHT\ll'\g io
write.

Can iihe done io Basic7Welii|yuu
only Want cine Oi lwu Sbrlies the
answer is yes. We sari use Basic
iriiorriipis ioiimioio a SU|JfUlA\li\€ ai a
soaoiiioo iméfval EH11 {JYIHI The
oharaorsr ar The oraohios cuvsnr
€XC|u5|\/Ely QRif\g ii wirh ihe back
grflurid sci ihai ariyiiiirio else ori ms
screen is HO! aliered io il'\V way W|18i\
lhe sorirs is SUb$EquBn1|y removed

The xon graphic opiioii is sai oi
oririiirig aha oi rho conirol aharaaisrs
isaa chapiei 9 iri me hiahoaii Alier
executing‘

PRINT ciins (2:4) ;ciiR$ (ll
The aaiirai LDIOAH displayed oi any

SPR

“*~\\.2‘ IGet mnvmgr
Q Wifll i

IE5!
By ROLAND WADDI LOVE

poiiii iiiorioo or orawo is calcuiaied
or 9XCH|SiVB\V oiiioo The PEN nuriibei
oi iha point wiih the PEN number oi
ihe DBCKQVOAAHG. Then

PRINT CHR$ (Z3) ;CHR$ ioi
reslures riorrriai Dperaliun

Tu understand how this Works and
ro DE able io orooior rho rosiiiiirio
ooioiir, we Heed io kriow a hi\ <’!b0UI
hinaiy OUYAVHSHEA1 can iieip iis hem
hairio aii oiioori DI1 ihe mailer

Thais ooioiir rrioiia 0 is raaiii iiia
(miy siiiiahie (‘me |0Y Smiles sn we wiii
CDiiDEH\h.!(!l oii ii Tho puns uiu
iiorrihorori 0 lo is siio iii biiifiiy wu
iisaii ioiir (1i§il\S or biIS. To iiriri oiii
vi/hi‘-ii lhfl binary aquivuleril nl H
nuinber is siinpiy flfik VDUT Ainsliudi

PRINT ems (l\u|nhnI,4)
where viiiioher‘ is between 0 and i5

xon is a iogioai oosraior irsaiirio
iis aroiirrioiiis ss hii oaiioriis To iiriii
oiir what xon does ask iiis airoori

PRINT 0 XOR o _ givul 0
PRINT 0 XOR i _ givn1
PniiiiT 1 xon o_ giv0|1
PRINT 1 XOR I — giygg D
$0 to excluaiveiy DR \W04YLlYYY|JI1Y§

coiwpais each hir aiio wiilll down iho
iesuli as EDOVS

What IS B XOR 57 Oid know—all will
iaii you ii is I3. is ii iighl7

B1000
5 0101
BXUR 5 l1l)l

To hria DUI what iioi is.
PRINT &X11\I1 _ livas I3
so ii YOU oior a ooiorwirh graohios

PEN B OH (OD Lil a pain! with PEN 5
using rho XOR opiinri ihc iesull is
PEN ia

Wha\haDD9i1Si7yDU MD! K719 DD4n\

niii Ff if"---‘
‘lai MW! Izlflillil uu M ii;-| 10 i5 _
ll wiii iiiiu mil
5| mi . i i
T: iikiasiit \§liiflU1E iiimii. is .2" inf.’ .12“; ll\ icmiiiii
in mi

fiiiiii iiiiiaizsi i¢W*“"
HI iuiimii -llr"-‘
NI NILE 1 . W NI “E? l
‘in §§§§r‘§i gliflili uininii' Iiii iiiii iriiv-I W "M mm my; ,1,1uiniiiii mm
III Ii“

aoaio wiih PEN sv
I3__.....__....__....._.1101
s iooo
l3XORB 0101

The DHQIHHY ooioiir is rssiorso.
oioi is 5

We oaii iiow pfedlfil ihs Eflinlfl
oaiaioao Whao irsirio The xon option
Am-.r ihai Slmggib ir's sii duwrihlii
HOW ihn rasi is fiiiiiy SH3lQM-
HJVWHHI

TAG wiii oiiahio oiiorooisrs ia be
riririiori ar ihe oraiihios oiirsor USMQ
graphics cOVY\fTiaI\(1S ID IIOSIHDH and

lilll
in um lihfli"-‘
m om 'ii\Ji1lr7 ‘F7:

\ Program i
so April I955 carioaiiiio with I/re fiiiitlrld



colour rherri Ev saieorioo our pens
ario iriiis oaraioiiy a character can
appear io pass iri iroor oi or oahirio
ariorher ohoraoiei

ii a Dali is oririiso USIHQ PEN E ori
ioo oi ari ooiooi orrriioo uiiflg PEN 5
the rosiiiiiho ooioiir is is ii PEN 13 is
sor ro me same C0l0\H as PEN 5 you
oaririorsoeriio iaaiisoirannsarsio os
hehiiidihe ohiooi But iiPEN iaisssi
io the sarrio colciui as PEN E rho ooii
Cafl be seen, so ir appeais ro be io
iroor oi The obisor

Program i shows haw io move a
ballacwsslhe scr2eri.passingiTili0iTK
of ario ooiiirio aiisroaro siriDes Eirsr
The Colours aro sor. iiisri seven sliipes

are printed using pens I In 7 The
><oP option is soi rho text and
graphics aiirsors ioiriori aoo rho main
IDOD Enleied

soriros shoiiio move irTdeperT—
osririy oi The oiiisroiioraoiors ario rho
program iri general orioo ssr moving
To do ihis W9 risoo ro use iiiiermpis
isoo chapter io iri the manual) Ao
imermpi is a signal seril ro rho
orooossorisiiirio ir io drop whaisysrir
is duirig and oo ariii do somelhing
else relurriirig when i\ has linislied

FDLH WHSTS are available for use by
rho urogiammer. Tho rimors aia
preiiy iasi, IlCl<|l'\g away ar sorimos a
Semnnd if We write our SiJbIGU\IF\e (0

rrioya uursplite allme iooo ihsriws
CBH say

EVERV10 GOSUB iooo
This causes the Amiliad I0 CSFVV

ooirhssiiiiroiiiirioiiyorimssasooorio
or sysry iiirh oi a sooooo. no maiior
what ir is ooirio The iisiay can be any
value allowing We SDVHB (0 be moved
at any SDEEG

Watch oiii ii you are using very
shorr ooiays as so miioh riirio rriay be
speiii moyiho The spiiie rhar ihsrs
isoi aooogh rims ro oariy on yiirh rho
Test oi iho prugram

Program ii.shoiys how iiyo aari
combine iiiieriupis with our soiiro
moymo roiirmo

i
1| REII Frugralrul
2| iiiiii: nimiisn |
ll FDR izrl Ta 15
4| Rm rziiiiii ii,,i5| mi
3 FIJI lhl TD 7

PAPER iiruim: ziim 5
2: PM ii-i ii I5 'ii . .m rciiniisiiciiuiilii
iii um
l2l iii--iziiiiir 2 a i.2” _"‘_‘:,; Ii Zllirmpi-I

iiii rimizii iiinii
Ill Evsnv i|,i miln mu
lnlll'rIAlll.i. '|lIl||
"I =1-' spriirr 1 "mo"
is iiiiiii lllXEYl()' -

r LElllhll(2I iiizii I!
1" '-"WE liiiriiiiii LEF1;l:;.lliKllllliihtill '

i.Eiiiiiii<i| TNEI aim."
iii §i’5EZ§rZi§5'[E'31'Iilf{’7*""i"'I
in iisiiii '
zil ziiii
2n i
an iizn iriirr i"I m "ll riimiiiirir
in iri-iiiim, 1, M,
iii yr:-irwmsii nun

mg rz,yiiPniiii ciiiiiimir
m r“nF'"iYYliPllIl' ciiriciziiir
mx ""'"1ii1'iiiini:iiiiiii
in iim |,i,y
in um TM Irllyfl

l,7iZi

Pm ram /1

iil l"'llflV1ViI r siiiiiiirrii irii llllflfl

2° sois the m o3u_ o e ifld oorooramigo gets iris irii< colciurs
ririis lhe coloured Ships;

120
130
I40
I50
160-
I80-

sors ihe srarr P051!’sets we mow iori arid oireoiiori

§:;;"‘° X98 qraoiria ooiioi-ino Der es rho lH\€Vrup( ,0u,,,,e_
250 Sc iryiyes Alia messages.ro s i “ '“955il-les io 0DPQs|le oirooriorrszso J -30°41“ V‘%::s"‘@ g':DPHGS orio rsir CUISOY

no E oiiii o new cooroiriarosno rases iiia oio ball
“D Zgiriis iho riari bail.

D Yates the Cu!Scir5, updsllis pQ§|nQn

P/7'!//rl/ll 1/ Haw /I W0!/iv

'.‘,_,g-urifl
terr o.-up

\I\\\!1svr
'?

Ami! isirs ar

9

C0/Vlllulirig Willi l/Tr Amflilll



SPELING
SPELLIN
SPILLING
SPELLING

Adapt STEVE LUCAS’: '
entertaining quiz
to suit your own
roquiramanm

N this oairoaiiarioisosiiiriq
gsiirro Io: younpmro iorrr
-imrmiyo lpulllnqt of n

word In airpiriyoa It uio lidn oi
tho aarurr aria o dictiunlry
dllinitlon is uiq-iiayaa at iii-
iiimom.

Ths child has io move a oar iiririi ii
is next io the coriecl sosiiirio arid ihsri
press ihe soaos bar. Aiior 20
ouosrioris rho oorrioirisr gives yoiir
saora. iogoriior wiih a iioi oi words
wiiioh VOLI rissa ro isarri ioi HSXK rimai

Thrss oiriioris ara nffeisd ~ iisiho
rho aossiioris irisorooraiso wirhiri the
aara iiiiss, ioaairig a aaia file from
raos or saving s aara file (O tape

Tiis iirsi ooiiori usoa rho game’:
oiiiir-iri vucehulary giving 20 arias-
iioris shosari oi roriaom iriirri rho aara.
iri ordei io maks rho game moro
uaoiui U7 iuucheis aria oarariis iiia
ihira option allow! you ro oreisie yoirr
owri sossiaiiiiaa due iiio ori tape.

Tho ooiiioiriar will asii yoir io oriisr

VA R IAB L Es
ci$,i:b$ Graphics.
-$.c$,b$ Messages
p|% Check ii iisirig aaia tiis or dais linss.
n$(ir.y) Four aiiarriaiiys sooiiirios
I%(l) Number of coireci uriswsi.
irflrr) oiorioriary aaiiriiiiori
P Nurrioor oi qussiioris.I FI!r\dOm oussrioh.
ossiiii iiumoor oi oiissiioris gut Wwflgi
H961!) Number oi oussiiaris.
r$ Kevboaid irioiir.z Moirarriorir.
ll Posiriori oi ca!
|ry,d Geiieial yariaoiss

FROG RAM STRUCTU RE
40-so Mode aria C0l0\.IY soisoiiori
an-210 usiiris wiiioows
220410 naiiria graphics ioi cal
zao-um Tirios.

490
520
530
540-51 O
620-1 230
1 240
I 260-‘I BBO
I 290
I J00
1 :20-1 41 0
I4204 550
I 560
1510
I E60
I 590»! 740
1 B404 910
1 szo»201 0
2020-21 20
ZI 30-2290
23004430

Piays iuria
nwiarisioris arrays
oaia iiia or aoro iirias.
Read data if riai irsirio a aara iiio.
nars ior ouasriahs.
sor soora
iviaih iooo.
Selects rarioom word
Tasrs ii ulieadv ssi.
Pririr wards.
Tssi iisys aria riioys oar
chsoiis answei
Pririis oorrsor or irioorrasi.
ivioyas ro aria oi game.
Erio oarris.
Ariaiiisr oariisv
Menu.
Load aara iiis.
croais aara iiio.
sairs aara iiis.

J2 Ann! was oorriuuiiria w/ih IIIMATVTWMH



so "ouasiioris". For aaoh oussiiori
you rriusr srirar ihs iour aiisrriaiiys
spellings, ihe oiorioriary aaiioiiiori
aria ihs riiirriosr oi rho oorraor
aiiarriariirs.

Tria mioro will oroirioi you io oiaos
a iaoo iriro rha raooraar aria says a
copy oi your iiio. ii will riiari go
straight ori io iiis oarrio usiiio your
wards iri orasr ihai you sari oiisoii
ihai your daia is ooi-raoi

To rsioao your riow aaia iiia
ohoosa ooiiori iwo oi iiis siari oi ihs
program.

"sir;
s up2 Q Down

N lpolliiiq liiii H
ll Dy EKIVI I. Lucll II
ici ciiiriiiiiiiiiq iiiiii iir narirri
lillll lybi INK 1,141 [Ill LII

lyl
5| IURDER 12
bl Kill N dllliin Ilninll n
TI Illlllfll ll,l,l5,l|! IPIPEI llyliFEll
|i.3

Bl lllllllll l2,l,l!|h,ll IPMER IZJIPE
ii iz,s
9| IIIWI llyl|l!|ll,I5|PMER l3yl1Pi
N “,3
lll IIIIDI lI,1,l!,l6,2IiFlPEI ll,ZlP
Ell 11,!
HI IIIIDM lI,lByZ2,l,7llFM'EI l5yI|P
Ell liyl
HI IIIIDM lA,1,Il,Zl|7I|P|P[I ILJIP
EN lliyl
HI lllilllfl IY|2!,Il,l,2IlHPEl l7,IiF
EN Uyl
NI IEII N fllhnl Ifilrllllrl ll
lil BIIIIK AFTEI Z"
in iiviiliii. ziz,4a,i2.u,sz,1z,sz,si,1
5
in sviiiiii zis,
iii: SVIIIDL 204,
z|ii,iii
iii sviiiiiii zia,1,i,i,i,|,i,i,|
in miliii zii,zss,zis,m,izi,izi,iz

.iss,2ss
4|,i1i,2u,

ii,ii:,|
2i| siiiiiii. z41.is|,m,izs,iz|,i2ii,iz
|,ii2,|
Ill IEI ll dIIlVil yrryiirr IM iri u
in IEBHIRE 14!!
m rnii ii-i iii iiimiii
nu sic-siucmiai i
in IF aim iiiiii :|lI:l|4CHIl(dl
ziu iisii ii
in iizii ll iiiiri ii
2i|rs-- i||Illlii| lu
i r-
XII Ill‘ III $211! I. Lilli!‘
Ill Bil‘ 'WIIRI(1ll4iIlMlll¢' ‘otlilll
lll¢DIIll(l)~CllR|ll)¢' '
HI NR Ill Ill S7
HI Pill I
Ell UICKIE I|l|PRll|l hi
HI LIIDIIE l+li5iPlll|ll M
Ill LUMYE MLSIPRINT Ill
Ill LOUIE P3,!
18! IF ii(Zl IllEll FRUIT ch!
HI LIIIIAIE xyll
III Pill Z
Ill PRINT lllllflliyhll
IZI Lllllli Kyll
OKI PEN l
“I PRINT |II|)HC5,x,l|
45! IIEII ii
HI PEII liFl'|R III Tll ZI HIP I

in iuziiiz i,2 iiiiiii sui
IBI iizii
iii riii iiaiim iiiiiaiii 0| plly iurir
n

sn om i:i,2ii,2ii,2si,ii|,iii,z:i,
zii,iii,iii,1:i.ziii,m,:i:,ii|,i1i,i
si.2si.z:i.2is,m,isv,isi,i4z,2si,iz
msi,i2i,ii2,i:i,iii,ii|,zis,z:i
Ill iiiii ll iii ran rrirr iiiiriiisrii . i
nlrllll ll! llll BI Ml lffly in llil
iirii IIIII u
an Dlll lltfil,4l,l1lBl),bflAl1,|iIl5ll
,rii2|i,iiiii|i
in siiuiii iiinriisii ll llll irir iiii ii
r iiiir iri piiiyrrs u
in IF yii>| imi izu
sac iissiiiii: miiiiii N uiir mi Iiippl
ind iri yioym In
Sal FUR III W él
57! FUR y-i iii 4
sin READ |H|,yl
in iisii y
in READ lllllyllflil
iii icii ii
in REII ii iiir irii HM! Ill riiriuiii
i riirriiriiii siiriiiiiyr, ihr riurirr

nl iiir riirrrii Illl rra r lillifllllfyfl
riiiiiiiiiri ii
iu mu oiriiiii,iiiiiriiii,rsriiriiii,=iu
iroi,i,poiirr iii ilfltllllq rrii rrrirri

corriuurria Willi I/Wfirvulradil ‘ Aurii was :2



rirriy
bll inia Eilelk,rlllI!Il,i:|llll,llll
ais,z,iyiir iii hp: rariir-arr
in um rooiiiirriri,iosiiiiiiiriri,rrio
§Il¢lIld,tfllflllClllflylylrllfllvlfl
in iim yrsiiiiiirioroiiriirmroiaiiy
,riroiiriiy,i,saii likely
nu om riirririq,riiariiq,riiiirirq,i
aiiariry,2,rirriririr
iial MN iiiirrsiiiri,iiorriisii,iiirrsir
ii,iiiraiiui,2,<iiriiiriiiiriir roirurii
iil wiii roriiiiirmiiririniir,ioiiriaurs,
iiirisiiisr,4,rirriirriiiri=
in iiiiiii iioiirs,iiyiiiirr,yiiiyirrr.yiiiyr
r,i,siror
Til niiii iiiiiiisiiri ,iiriiiiiii,iiisiriiiii
,iasiaiiii ,i,riiii ltlmulical
m iiiiii rriiiiiirs,uyiiiiri,aoooiyi
il!,i|plyhu,2||llill iiiiarr
in iiiiiii Ililclilnqflllslillllqylllchllri
g,HI!hlRqyIrl lalp iurriiriq iiii aria oi
i
Tu om rrriuai,orriiiri,uriiiiiri,|rrirur
i,i,nrrir iy MM
T51 iiniii Elliillllllfylfilnillililrylfllflllfln
rr,rri=sirriisr,i,iirrrr ioiiirii
Tu iim siiirsiiiiirimiirorioi,siiyrmi
sri,ioiarrrrisri,:,iiiirairiq ur phrlll
Til mm roriirii,ioriirrii,sririuriu,iiiiri
isrii,i,iriiriiru
7Bl mi rsiirriiir,siiiiaiiim.rrurrir
u.rrrurrririr.i,iirry up
111 uniii rmmi,rurriir,rirriir,rs
ronsi,i,iririi; iiiyrihrr
Ill iim !IIHIII(‘IIly!lUl\llllflI|,!l!l|lII
or,riiiirriiiiiri,i,pririiiori you rrr Il'l
ail iiiiiiiiiiryuirr,ioriiirirr,ionoiiirr,
rsryiriiir,i,ri llttlfllfllt oiiiiirr
an iiiiii rriiiu,iirriiirsr,rriairrr,sriui
irrs,:,iiiiisiii rriii
Ell iiiiiii lilvlll‘lII|hI!Wllnp!|IIlVllfi|)!,
rriioriiiyo,i,urra ior maria iriirrs
ail iiiiii riirrriiiiri.riiirrriniiiii,rriri
iiiaii,siirsiiisri,i,r Vllllvll
asl iim isrrriimiiirriiiiy,iiirmir
yilarlihllyyhlnvil irririy irrrir
ail iiiiii iiriuriririiiiri,iiriiiiriiiriisri,i
riiirriririiori,iiiiiriririirri,1,iiiuriiiri
an iiriii iioiiir,iuoiirr,iiisiiir.i¢ri
iro,z,iii ioir
asl om Ilflnilflllyllllllllllrllflflllll
llyllfllllllhllylyllllllfl hl saris
ail niiii rrririiirri.mrriiiiii,srirriii
ll ,sriiirriiris,i,iiiirii iy rrriiii-ry
ill Mu rilclllvy|||llIIl!lrY|I|lGlIIlr
y,iill<l5ary,K,iielfllfl

I iii MM ririirriiriii,iiriiyrriiiii,ri.iiiii
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riisr,riaiiyrioii,i,ra|iiiiiir iii r mm
izii om iirriiin,iiriii,iirriiyii,or<in,i,
iioiiariiiy piaii
in Mill Mn]!!!|u\i!g!l\|fl!y§lVI,IIllllI\i
x,r on
iii iiiiii siiiziiiiir,iiiiiiiiiiir,iorriiiur,
siirriiiiis,i,riiii riiriiiy III roar
isi iiiiii riiiiriiiii,riiiriiiiiiii,riiiiiri
ioii,iiiiir=aiiiiri,:,arrirriaiiiiri
Hil iim raaiiiiiiiry,ro»uiirry,iiiaiiiii
srry.riiryiiiiriiry.i,riiri bl iiiriir
in um riiriiriiiar,iuiiriiiirir,roiiiriii
isr,riiriiriiiiir,s,ysrriiri ii tharql
in um {lllMlYylll!nfl!1,tllllM|!r
:oiiarinrr,i,iriiis oi ins yorr'i mu
in Ilflli riiyrrririr,iiirr=irir,riiririr
ir,ioyrrririr,i,iri r high Vlllll Ml
im um llyllyllyll,l\lll,ll.ill|l|I
rriyii
llll om iisiiiirmisrriirr,rirrrii
r|,mriiiu,4,io 1|! ria oi oici-om
ilzi iiiiiii iiiiiirir,ryii:i=rir,ryriiim
ir,siriaririr,2,yriiiry iii iriiyir
im IIAII irrprriiiri.iirrrrriurmraii
rrsiiirr,irrorrriirrr,z,¢ryrrr oi iirii
im um Hlfl|'l1'|I!i,fiyflrqlri,l\ydI|l1Il\,l
iarriiorri,x,i lhllitll
ll5l iiiiii iiirrriyrr,auyrriyir,iuiyrri
yrr,iiiiiqrrryrr,i.r iyiis iii hlrfl
iun iiiiii rmriirirr,i¢rrririrr,miiis
rirr.riiriririirr,i,ioiiii riirr riirirr
im um yiirrsrry,yirrrrriy,iiiiirmi
y,|lhlrll(yyI|lhll\II‘l my
iliii iiiiii yorrrriiiiri,iiiiirrii=i,aiiirrri
irri,iiiirarririri,i,riirriiiiiiq oiiriri
rm iim rllllllll,r|!alill|,1lkllyl
u.roiriai|,2,gri your oriri mi
nu lllll iiiiriri,rimir.r,iioriiir,ri
sriiri,i,iirri iii iii iiriay
iiil um riiiiirr,riiiin,riiyiiiro,riyi
ir,i,yrri oi -urir
iizl iim rir=rrriiri,ruirriiiii.uirim
iui,iurrriiii,i,r==oriiiii»ra
iiil iim iuiiirririii,iiiiiiirriiiiiri,ruii
ririiiri,riaiiriiiiri,4,iirririurrriis
iul om iirriiyriiriiirimiruyriiiriiiri
r,iirriiiiiiiiirir,airiiyoiriiiriy,i.iiiii uii
io riiiisiiiiisris

iisl iim sryiiii,rioiioi.iryrriri,ir
iiiiiii,i.oi chill isyiirirrrs
iiiii iim iiiiiis1,iiiiiyiiri,iiiiiiiri,iiiiiiir
i,2,iyiir iii iiriy
iin WI iriiiiyrrriii,irrriiyrrrrii,irr
risiirrarii,irriiryrrriii,z,irri ll rm ii
rnuqh
llil iiiiii iirirriiy,ririrriiy,rrrrssriy
.iirrrssiiy,i,riiroiiirr iiiiiri ll rims
4
iill lim uiuririiori,iuiuiriaiioii,i
nisiriiiisri,umiririiiiri,2,|iimr
ml iiiiil lIH‘M\llll!yhInI|I.llIl|hH‘Ml!II
ii|,iirriririiiiirs,l,u iiliiur
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HIS month we'll be mking
N ammier, deeper liwli ll

tllu vlllllme Ind pilch
II1VU|0plS WI'\lB axplorod in the
plevioln two articles.

Fiisi of sii, howsvci iel's ihcai
some oid friends End SSE how they
Wflrk. Enter:

ENV 1,s,1.1l
I0 delme volume eflvelcpe 0719 This
Wlll CD|’lSi5l cf five siepsi each step
lasting afifih his scccha (20/i0o).Ai
ihc siaii M each Step ihc VDYUMB will
iiicicasc by two

NGXI create piich envelope one
With‘

EHT l.5illiZiI
This also cciisisis cl live siscs

each laslmg a rimi iii a second. As
each step starts the pilch Daramelei
is inCFB'iiSEd av isii.

Now Tsrs heai ihahi bath ih ECHO"
with-

suuiin liZll<lll,5.l,l
This piavs ihs Sclmd DI’! c|1aN1G|A

iai chc SECClfid. Tris scum: COVTP
mahas aii ihiiiai pinch is 200 aha me
ihiiisi VOIMTIS is 5

BOih ihasa sis ahsciea riv iha iiiiai
two aaiaiiisisis cl his scum)
ciiihhiaiiu which aiiuws \40|umn
aiivciaaa DHQ flfld aiicii enveloue OH8
l0 BXBN ihcii iVi"UBrlCE.

The issaii is a 5DUY\d ihai iasis ici
ciia 5fiCQV\dii!§pi\C)'i (l9C!9a5irTgw|1i|e
iis \/Oiufllé ihcisases

Now |el‘s get iin 0| volume
envelope OIIB by lypirig in‘

Elli! 1
chi: DYBSSIHQ EMSY D9|iHll‘\g3V0iUl'Ilé
8V\V8iDpE ili/ilY\0Ulg|\/irigil|JflYBlYle\EiS
eflecliveiy deletes ihai Bflvelupe

New ii you UV.
ilwi1n1.2ll,1ll.1.1,1

voirn sliii iissi iha hcis Qfiirlg dflwh iii
piichih1iiissieas,iiaiihc V0||HYiB wiii
SKEV GOHSIBVTI The pi(C|1 Envelope i5
Wfllkiflg aiii his vciaiiic erwziope has
diSaDDBBYed.

Silfliiéfly
sin 1

gets rid of aiich envelnpe ONE.
Nuw

sou||i)1.1ll,1ll.5,1,1
jusl QiVES you a one sccahc H018 isi
pltch 200 ai VQ|lHY\B Taiisi 5. The
shiicicas BEVBIHEKCYS have hc sflsci
as We've dfislwyéd Gui envelopes

Let's like a ciosev look ai ihc

Take a deeper
look at those
volume and pitch
envelopes 7
Part IV of NIGEL PETERS'series on
coaxing sounds from the CPC464
vciiirhs envelope Redelirle envelope
aha with:

Eliil l,5iZ.ll
As \h>S has five SIGDS, each s\e0

issiihg a icmh 0| a secaiia, ihe Whole
ehvsiaaa lasis ici haii a sacaha

USIBII lo iis ciicci ah.
SDUIIII l,ZIli5l,!.l

iiiiihshicai whai rispai-ihs ii the
aaiaiicii iisisihaisi ul l|1E scum:
COVYl!I1al'l(| SXCBGGS l|'\s iaiai aiiishch
iiiihc l/Clilflflfi chiisiaasvThaiis.irihc
SOUND lasis iiihgsi ihiih iris
anveIoo97

Find uul Wlih
Sllflllll l.ZllilI|i5il

which Iasls a iiiii SBCOHL1.
As YOU csh hsai. ms voiume

erlvelclpe WOYXS as isaicia hii ihs liisi
haw scccha Tiisii ihs em/ei0|1E slaps
having shy susci aha his Sflufld
caiiiss DH Tci ihs ishisihihg hair
ssscha ai iiic iihsi \/Oiufflé level

ih aihai words ihs eI'\VEiDpn Oniy
works ahsc

ws caii Wlflké iris vciiume Envelope
repeal iiwc warv!\u.i1's easy aiia caii
plDdUCE scihs ihisissiihg eflects

Bul liisi 1 haiis (0 aciiiii ic Bflulhéf
li"\E when We been i655 than homes!
with YOU

ll you can Khlnk back \D I719
Jflrluflfy issoc. i loid you ihch lhatlhe
durfllitlh aaiahisisi 0| his scum:
cchihisiia COUld Yfiflge hchi 0 ic
32761

|h laci ihc dufatiun paiaihaisi can
lake values between 42768 Efld

32167 It cah have iisgaiiva values.
This |ciii<s (HWY Sllly si liisk.

DLHGUDIIS ci o KO 32761 fit iii wiih
ccihhicii SSIISG. aii: what about his
Negative vaiues7 Dues ihc scoiia go
backwards ih !ii’TlE?

Th Ie8|ilv whai hsapshs is oial iiil
ITEQHUVS iiiiiiihai isiri iisaisa as iha
iahgih ci iihia ihs iicis nlays bu! ll
ihc hiiiiiasi ac iiiiics iris vfliuml
Hf\V9i0pB is I0 be (ebsflled

This iisaaiii/s sigii lelis nil
Ahisiiac iiiai (ha iiiihibci aiisi I\ ism
a dllfflllcn bill a ccohisi iiiaicsiiha
ihs Humbfif ci iihiss ihs \40i|HfiI
Enveinpe is (0 be obeyed.

ii ihc aiiisiich parilflelef is -l
ihah ihs V0luVi1Q8f\Vfl|0D9 is isasaisa
ihiss iihics. il ii's —l0Q ihsh iha
VD|UM9 envelope hiciks OH ihc sisiiiia
i00 iiihcs

och-i iasi lake "W wold isi il, HY ii
aiii.

siiisi '
511v 1,s,1.1l

aha
snuiln 1.1|l,-1,1,1

Mid hcai mi yciiiscir This "1 ih iha
aaiaiiah pfiffllflelél csiisss V0|\JVI\E
enveinpe Owe {Called DV the iasl
iisisihcici iii ihs soumo cciiiihshci
(0 Kept-33! twice

siiics lhi envelope issis ioi hair a
sscaha ihc whoie Sflurld lasls a Tan
second

Similaliy.
sum 1,zll,-1,5,1

iasls lai half a sscciia (one Fepeliliun
isi a voiiiiiis em/e|Ope lailirig 0.5

as aahi isss Cfliflflllliilfl wiih iii: Amllifld
\_
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w

seconds] aha.
EDIIIID lilllwlliiil

lasis lai I0 seconds.
As You cah see aha heah wheh ihe

aihaiiah aaiaiheiei is heaaiiye the
duration of the saiiha is aeieiihihea
by ihe \"\.lI3IiOV\ iii ihe yaiiiihe
envelope aha K|'lQl'iuVTib2(0HifflQS1l is
iapaaiea. hahca ihe yciihhe ehyeicpe
cah C0ri!r0i ihe ieiigih of the saiiha

Notice, hfiwevel, lhat wheh ihe
envelope repeats, ii aceshw Q0 back
iaiha original yaihiheihiisiaiisagaih
ai (he volume ievei whsie ii ieh aii.
wheh it gels aiii iii iahae ii wraps
aiaaha.

Take ihe BXfll'I\Di9 iii a VDMME
Eflvéifipet

EIIV i.i.1,1l
aha

snmiii iizll,-2,5,1
Here ihe ehveiapewiii waik ah the

saiiha iwice. Now YOU mighl expect
ihe iiaiiiihes ia go 1 9, 11.13. 15401
lhe iiisi iepeiiiiah aha iheh 7, 9. ii.
ia. I5 ioi the saaaha. This ish': what
haaasha. however.

The iiisi aapiicaiiah ai ihe
ehyeiaae piaaiices lhe yaiaihes 1, 9.
ii, I3, isihiiihesaaaha goesorilo
piaaiica i, 3. s,1.e.ii1aiicaihaiiha
yaiiihie aaiaiheiei wiaas aiaiiha ihic
iahae.

ii yaii iiha ihai haia ia loiluw lfy
Elli! liliiilll

and
iuiiiiii 1.1ll,-1,1,1

aha Wu Should heai whars hapoarv
mg

The yaiihha ahyaiaaa ariacis ihs
scum: cahihiaha ih exactly ihe
sahie way his sesaha iiiiie aiaiiha.
iioi ihe iesiiiiiha yaiiiihes aie

\
I

different as ii sichs wnrk at a different
yaiiiihe ievei This mflkfli ihe efleci ai
a repealed yaiiiihe ehyeiape aiiiicaii
X0 Predifl

haweiiei hy defining a yaiiiihe
envelope aha hspcaiihg ii iiisi ahca
you d0iT'l have ic bother chicaiaiiha
the aiiiaiiah aaiahieieiai a note The
haia will lasi as iaha as iha vOiul1'\E
envelope aha I10 lllflgeh

This eah ihahe life easiei ai iiihes.
esaeciaiiy ii yaii aiiei the dufilififi iii
shy ai ihs siaas ih ihs VOHAFHQ
ehyaiaiie. The sihaie ieaeiiiiah EH10’
ihaiicaiiv adlllfiis the lenglh of ihe
shaha ih iihe wiih siich changes.

Before we |S!\4E iiciahie eh-
velopes, iiy

suuiiii iim.-1,:
aha

siiuiiii iizlli-il.i
we seehi IO be teiiing the Aihsiiaa

to IEDEEI a i/aiiihie envelope wiihaiii
siiaciryihg which aha ia iepefit. cah
YOU iihaeisiaha what's Vi3ppQriirig7

The ahswai i5 l|'iB! ihcia i5 a
V0|Ui’l'lS envelope ih \.|iB. irii ihs
aeiaoii ahysiape 0. which aiays hsi
iwa sacahas iii ihe VOill|’l'\Q snaaiiiea
ih ihs scum: cahihiaha.

i-ishceiheiiisisaaha aiaveaiaisiii
seeshas. the fl8X( iai iwahiy.

Now ihai we've asaii wiih
iepsiiiiah hi yaiiihie aiivsiupes yaiiii
piubabiv siisaaez that we'll go ah to
dealing wiih ieaeaiiha aiich
ahyaiaaes aha yai/ia iighi.

nsiiha a iaha !|'\V€|0pQ wiih-
Ell liiillill

aha hsci iis ewes: ah
5flUilll liZllillIi5,l.l

The saiiha goes aawh ih piich ih

, W»:

, § \‘
- R1
1 ciihiiiaiiii, wuh ihi aihaha I

1/ "‘4\\~5>l/M

I 2 ea its

I

iiiie steps Each sieii iasis a fifth iii a
seciiha. sa ihe piich shiieiaiie iasis
iihe secaha. as ahes iha whole haia.
vvhai haiwehs ii ihe aiieh ehi/eihpa
aaeshw iast as icing as the aiiiaiich ih
ihe SOUND cihhmiihav

As eysh iry ii aha see. Use:
no 1.5,il,il

aha
siiunn li2Iliil|i5,I,2

haie ihe pilch envelope iasis rci
haii a secaha whiia ihe saiiha iasisici
a whaia second

As yaii haaia. ihe ehiieiape waiiis
iis way lor ihe riisi haii second, iheh
the Suund continues ai ihe iihai hiich
hhiii iis aiiiaiiah is iisea up.

ih cihei wcias ihe shyaiaaa is
used ahee. iheh ihe saiiha saiiies ah
wiihaiii the berielil iii its assisiahce.

we cah, hhweyah hiaiis the pitch
ehyeiaas ieneai. Tiy aeiihiha aha
with

EMT -2,5,il.il
This looks iihasiiai. bill ihe

Ahisiiaa wiiiaccaai ll, ihihiissiah aha
aii. The fl1iVW§ siah ieiis iha hiiciaihsi
wheh lhsi aiich envelope is caiiiia hy
a SOUND ii is ia iaaeai iissii. ii iii all
iiasiiihia.

Tiy ii ml! wiih.
SGUIIII lilllilllililil

Now lhe piich ehyaicae is
iaaaaiaa aaiihgihswhaiaaiihaiiihe
his Sound piays. sihce iha ehyciaas
iasis iai haii a saecha aha ihii
aiiiaiiah ai iha sound is aha second,
iha envelope is icpssisa iwice

Naiica ihai we caii iha ahyaiaaaih
ihe SOUND COVY\l'I\iI1d wiih iusl ihs
iigiiie 2 we aah'i use ihe hiihiissiah.
Tiy

Elfl -s,il,1.ill
wiih .

iflliilll lilllillllililil
aha

ziii —|,5y2I,1I
Wlih

siiiiiiii i,1ll,i5l.5,l,|
As V011 cah heai, ihe yaiiiiiia

EnvBlUDe 1999315 BS l’Ii3HV lime! 851!
eah wiihih ihe GAKBIIOVI ai the
scum: cahihiaha

Noiice ihai ieaeiiiiah win» aiich
ehveioaes is yeiy ameiem hum?

AWN was .11
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ieaeiiiiah wiih vciihhe ehiieiahes.
wiih vaiiihie envelopes il'5 ihe

length hi ihe enveiopa aha ihe
flumbef ai iiihes ihai ii's repeated
which aeiehhihes ihe aaiaciah 0| the
sound aiaaiicea.

ih ihe case ai aiich ehveihaes the
dllFflIi0fi paiaiheiei of ihe SOUND
cehihiaha haias swsy. The pitch
ehveiaae iiisi hies IO ispeai iiseii as
hiahy iiihes as possibie wiihih ihe
leriglh of liWiS. wheh ii iiihs OLII of
iiihe. ii Sl0pS.

oheihiiiaihey do hai/eihcehihiah
is ihai wheh ihe ehiiaieae i9p9BlS ii
doesn't go back ia ihe aeaihhiha hiii
caiiies DI1 iiaih where ii iefl aii.

Take ihe case oi:
EIIT -i,5,iI,1l

and
SUUKD l|2'.|2I.|ll'y1

Here ihe piich ehveiaiie ieaeais
iwica.

Again yeii hiiahi l|'iil'\k ihai ihe
piich ei ihe saiiha waiiia lake ihe
yaii1es2io.22o. 2:10, 240.250 iheh
210. 200, 2:0. 240. 250 isi ihe
seaaha iepeiiiich Aha. eqeih, yiiaa
he WrOl'igi

When ihe piich envelope sihiis
eyai. ii aaeshi go hack is ihe hase
piieh iii ihe SOUND ceihihaha. hiii
eai-iies ah iiaih wheie ii ieii ofl

Harice ihe aiieh vaiues produced
were zio, 220, 2:0. 240. 250 ihe
iiisi iiiha ihiaiigh (he ehveiaae. iheh
zao. 21o. zao. 290 aha 300 iai ihe
sacaha pass.

vaii gel is saiies ai i0 haies
ihsiesa ai ihe iwa iaehiicai seiies ai
live ihai yai1 hiiahi logically BXpSCI.
This. especially wheh caihiiihea wiih
Wfipfllflufid sflecis ai ihe eiaieihes
ai ihe siish paiaiheiars Ilrigu, cah
hiaka aieaiciihg whai haaaehs wheh
pitch envelopes aie ieaeaisa VBIV
aiiiiciiii ihaaaa.

sh iai we've aeiihea hiich
ahysiaaes ih the iahh

Eli i,i,v,ii
There is ahaihei iehh where,

ihsieaa hi iisiha sieas ia Q8! ihe haies
YOU wahi. you iusi ieii ihe Aihshaawhich Hole to piay

ii lakes ihe iahhs
EM =i1ii:h.niiraliiui

wheie ihe :piich,aihiiii'ah cah be
ieveaiea ua I0 live iiihes

Here piich is ihe aciiiai piich ihai

yaii wehi ihe haie ia he. it takes ihe
sahie VBIUSS as ihe pitch pai-aiheiei ih
ihe SOUND eaihihaha aha wniks ih
exactly the saihe way.

The ahieiiiih iies beiweeo 0 aha
255. tailing ihe ihicia haw lung that
haie is I0 iasi.

As you i<hhw bv VIOW. aeiihiha a
niish ehyeiaae ihe old way wiihi

iiii i,1,il.1l
aha iheh caiiiha ii wiih

souli i,2ll.ill,:,l.i
gives a saiiha hiaae up uflive haies ai
uiiehes 210.220.130.240 aha 250.veii ash aei ihe sahie eflecl using
ihese yaiiies ih ihe aiieiheiiye iaihi isi
aiich ehiieiaae aenhiiiah=

{IT Z.=1llyZl,IZZIyZl,IZ3l,Zl,
=2|li2Ii=Z5l.1l

aria
ifll-MI li1llylll,5,lyZ

PIOUUCE exactly ihe saihe effect. ih
iasi wheh vuu asiiiie ihe iahe
envelope ih ihis way ihe isiiah
psieiheiei ih ihe SOUND caihiheha
is iaheisa. Tiy:

siiiiiiii 1.l.ill.i.l,1
which produces 9X80i|y ihe ssihe
WEISS» Aisa. aespiie ihe hiieihaiive
ieihi iii aaiihiiieh. ehveiaae 2
behaves iosi iike ah eiaihaiy piinh
shyeiaae

illllllb lillliflliiilii
has ii cui aii in iis piiihe whiie=

Slllllll l,ZIly|Il,5yl.2
has ii waiiiiha isi aha sacaha. iheh
ihesaahasiayihqaiihaiihaiiiiiahiei
ihies siisehas.

|\'s wheh we iise ihis aiieihaiive
aeiihiiich wiih iepeiiiiah ihai we gal
a aiiieiehee ih hehayiaiii.

oeiihe a ieiieeiiha aiich ehyaiaise
wiih=

Elli -1,-1i|,1l,-11l,1l,-2il.2l.
I2|liZl,=Z5l,Zl

New sea iis efleci wiih.
iiwiiii li1lli|lly!,l.2

As yaii plnbabiy expecied. ihe
envelope ieueated iaiii iihies. The
shyeiape lasts aha second whiie ihe
scum) aeihhiaha iasis ieiii.

whei you ihiahi hai hays ieieseeh

is ihai each iiihe ihe Ditch hi ihe hhiss
is eiiaeiiy ihe saihe. They go 210.
220. 230, 240, 250 iheii 210.220.
2:10, 240, 250 aha so aii.

This hew way ai aeiihiha the aiich
envelope doesn't use slaps, DUI ieieis
10 ihe siisaiihe piich hi ihe haies.

zsch iepeiiiieh goes back to ihe
hegihhiha again aha goes lhrmlgh ihe
saihe seaiiehiee ihaae up iii IIOIBS of
the same pitch. This hiakes ii ihiich
easiei ia isieaici whai ihe envelope
wiii dn.

EU! iiy ia aieaisi whai happens
wheh vou iise ieiiesiihe piich aha
veiaihe ehiieiaaes ai ihe sahie iihie.
ceh yaii foreieli what:

Eli! i,s,1,1|
EIIT -iii.ilizl

i.|||Di,zll,-|,5,i,1
wiii DIUGUCG7 I dOUb\ ii Using ihe
aiieihaiive iehh ai aiich ehiieiepe
ihakes things ii iihie easier:

EW li5i1~1|
EIIT -2.-1ii,1l.-11l,zl.-2il.2l,
-z4l.2l.-21l.2l
aoiiiii1i.1ll,-4.1.1.2

However ii’! sliil iioi ali iiiai
aiaaieiaisie.

Ami l|1!('5 whale we isavs \/alum:
and piich enva|DDes excfim lor a liiils
bil 0| fim.

sa isi we've aeiihea eiii ehiieieaes
and leli ihern iminunhed While ihe
saiiha was piaying. whai Wfluid
happen ll you VB'dE"Vl8d (ham whiie ii
was playing 7WiTv HO! hy iii Usiiigi

siw i.i.il.1l
siiuiiii i.1ll.-ill,s.1
ziiv i.:,il,il .
EIW i.i.:,1
EIW i.i1,il.il

giVBS seiha ihiaiesiiha iesiiiis
iiiawaea yisirie rasi enough (0 iyee ih
ailthsnzwenvelcipeswiiileihesound
is siiii going.

veii cah do ihe sahie ihiha wiih the
pitch ahyeiape Have a go aii

Elli -i,s.il,1l
siiiiiii>i.1ll,illll.l.l,1
Ell‘! -i,1l.-ill,2|
aii -l.Sl,llI.5

0 Alld mars it /iii i/11': ihahih. /veia
iihie we'll be laaxihy ai noise (as if
you hadn't had enuugli already).

aa aahi iaas C0/Vipilliflfl wrlh ihe aihaiiia

l.

aha"

AI444“.as l_,4,,

ll:lIl::=!""?IflE:.::§:lIlI§:::i§I2I
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THE CAMSOFT RANGE

OF AMSTRAD DISC BASED
BUSINESS SOFTWARE

Professionally designed to utilise the full i
power of CP/M on the Amstrad CPC464

Disc Drive, the suite of packages ‘
include:

Invoicing, Salas, Purchase and
Nominal Ledgers, Payroll, Stock

Control and the powerful CAMBASE ‘
Database System.

Single Drive Systems from £39
including VAT & carriage

Send/ur detailed dare shears m.-
Cambrian Soitwale Works

Unit Z, Maemflferen
Elflertill Ffestiniog

Gwynedd
Dealer E1117!-Hr/es We/came

Buxol io 3" Discslmthe Amstrad
\\ DDl—i Disc Drive £411.41 incl \/AT u camage J

3.9 flamed
IYIEPU l»'UlJ 5fE'EE/Y L_U/YTPULLER

S LOW M OTI ON
Allows cmnfluter games {L7
be wlayed at = weed lo itlll
the WBYEV. not the
programmer High miss
ioi evelymie simDlY Dress
lDY ‘nn‘ Bflllifll speed mess
lor ‘D77.

FREEZE FRAME
Eriahlesruoslnraglamslc
be halted at will it any
desived pOiril_ M955 to
Vveeze ieleaselu HJIY

wivii
._ mm;

. X wmiu-i

I

, Simply plug] am» uuv wrt
E MI mm" lldullld

_..._&!LD.P..V!l-L§lLE.'3.Q.[2.LLQT__..
Flux: mi ill! SLOMO luv Ill! flmstiid il 214.95 rich
incl wiii Pflflwl llrltlllll CMQIIHPD lfllf
um i
Mlilrl _

sllid tn mun mm MICRO minucis nu
stun:-| Shllll um-.m.1i. nan
ii-mum» us; IJW unit Ywtufiiin, mm

HARDWARE PRODUCTS from NORTHERN COMPUTERS
imnmt Cnlltpulnrs Ltd Supply & service HIVISTRAD, Rpplt‘, Bpncnt, BBC and niivi computer systems Gt penpht‘

THE KMSTRAD CPC 464 COMPUTER IN EDUCATIO
British designed

TA

northem KIVISTRAIYS EXCLUSIVE

4

Q

0
6
0
6

§
'0

Outstanding hardware feature: include:

ml‘.

64K RAM memory‘ 32K ROM containing a high speed
standard BASIC and the operating system‘ high
quality Qwerty Keyboard with numeric keypad. built-
in datacorcler, high resolution graphics, Z7 colours, 80
column text‘ 3 channel sound with stereo output and

ace.volume control. user port, parallel printer interf
AMSTRAD disc drive system leatiires include:
‘CF/M version 2.2, Dr Logo and AMSDOS which up-
loads AMSOFT cassette programs to disc‘

THE RIVISTRRD EDUCATION
SCHEME OFFERS:
(lor bona nae education a tralxunq establishments onlyl
Substantial educational discounts.
1 year FREE hardware service contract.
Ediucafional S0|\Wi!8 lists for schools.
Languages, utility, liiisirieas and application
software um for higher education and triiltiltg
schemes.
Future product intomiation.
Network development inlonnation.
12 FREE soflware cassettes‘o

- computers; t:i:nicii'i-iouiu. DIS'l‘R.lBI.l'l'ORS: Tel: Frodsham (0928) 35100 (ll) I4'||—)
E Northern Computers Ltd., Chuxchfieltl Road, Yrodsliilll, Clteshire WEE 6RD.
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AVE vou cnrcr pisyuii a
and wnlldorld how the

programmer guts the Obilflll in
rnovo around tho scroonr It
certainly look: impressive and
would seem to he beyond inc
scooc of tyro urogrsrnrnors.

However if you think animation
can only be iCl'ii9\/Gd or complex
mflC|1ll’iE code rouurics unccrsroco
OV\lV by Ctimputer wh|z—k|ds, \/0u'd be
wrong.

This, inc rirsr oi a short series, will
show you NOW IO Droduce s|mplE
animation eflects using iusr [W0
Basil) Commands e LOCATE and
PRINT vou are probablyiamiliarwith
them already as they are among rns
iirsr iriinos you learfl in Basic.

tor:/are XV is used 1c ousirion riic
teK\ cursor at Dositinn ><,v. x is the
number oi character spaces in irorri
the lelt o1 rrio screen and v the
riurnocr of rows down rrcrn inc top
Once rnc cursor has been ocsiuoncu
using LOCATE, the PRINT corrirrionn
is uscc to display text at trio cursors
ocsiiion

|1 you don 1 understand PRINT and
tocarz you'd better learn .-iocui
rncni ocrorc you tackle lhe iosr c1 this
article. You'll livid cnnoroi 3 Page 4
and cnaoici 4 Page ll 0! irio usoi
irisirucricns Very helplul These are
two ol rric rriios rnoiccicnis oi sinioic
animation

riniino is inc rniio vuu vi:
probably already used LOCATE flfld
PRlNT Wlznylimeswithoulammalmg
snirrnino ll s wncri you cornuiiio rno
two 1l’\ the rionr orncr that you can
make ob|ecis move across inc screen
riniirig is all in sriirncrioii

so rc suin uo the BDDVU
positioning, prlnling sric iirninc must
be precise in orcsr ro orocucc mie
animation. Now lets see them in
action

ll llill Plllifiilll I
ZI lllllli I
SI lllliflli lI,t|
ll Fll|ll'NEl.lflr l'l\ llllVl||i'
5| LUBIYE l,Z5
bl FIR lunpll ill Zl
7| Pllllll CNR$lll);
Bl FUR dlllyll ill !I:|lEll dtliy
W lllll lrioll

Program /

Zr
In
IW14;i
s" ‘.‘”‘7 4;” .1-i: . §
**“_,4

Cook up SOIIIG
simple animation
First in a short series
by KEVIN EDWARDS
Program i orinrs a message iri rns

middle cil the screen and scrolls il
uuwarris

Lines 30 and Ac ocsiuori and
d>S{1la\/ inc message at uosiuun
1014

Line so rnoucs inc text cursor ro
rne bottom lelt coirior cl inc screefl
The cursor is Vi1DVe(l to rriis posiriori
so we can PRINT C>1R$li0) to move
the sciccri display up one Iinc Tnis
Ci-iR$(i0i creates a blank line at the
uorrorri or the scrccn in order ro
make ioorn lor ir everything else on
the screen KS moved up orio row, the
top line cisaoocciing.

Note mar scrcsn will only scioii in
this way rims cursor is on inc bottom
mw. Tu be sale vou should always
oosiriori ir in the bottom lelt corricr oi
the screen.

The FOR NEXT loop nuts 20 of
these blank iinos on the screen uric
alter rric other Escri new iino lorces
the message uuwards with ins result
i1 rises srnoornly uo the screen

Lino 80 is a snort delav to slow

riuwn thE scvolliiig See wlill
Iiapperis when line so is deleted lt
really is l1l0Viflgl

Program ll also scrolls a message
but riiis uino il moves ir down inc
scrccn Text csri uc scrolled down bv
positioning [lie cursor at the trip ion
comer oi inc screen fll\d FRlNTing
CHRSHI) rnis is a control code
wnicii attempts 1o move inc oursoi
uo.

HOWBVBV as you've already Du! the
cursor s1 the roo oi the screen il cari'\
go any nionor sorncrnino has to give
The result is riior the screen will now

ll RE! PREERM ll
ll NUDE l
5| LDCITE llrll
ll FlllllT'KLLE, l‘|l lll'lVll5'
5| LDCME l,l
bl FDR lMp=l ll 1|
7| FRUIT lllllflllll
Bl FIN dlllyll l'l'l llillill dilly
II IEXY lflbfl

Program /1
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scroll down ono character row anti
leave B blank iine at the IUD Of the
scrocn Every other row is moved
down ono.

The FOR. NEXT loop iortnott oy
iinas so to sioporiotrnstnisoooratton
20 tttrios, with the rcsult tltat tno
message scrolls tiown.

inls rnotrtoo oi anirriation is ttuitc
sirnolc but surprisingly oitocttvo. To

ll IEII ilinliiiii iii
1| iun: i
SI rill loot-l ii ii
ll ticiit lttttp,l2
5| mill cltlimniy
iii rllii irliy-l ii utriiil itiiy
ii lttii loiip

Pmgram 1/1
test your unttorstanttino. wrty not
writo a program tnat puts a message
in tno tnioolo or trio scroon, moves it
up to trio too lino, triari ttown to trio
bottom and oaclttotric tnitttiloaoainv

uniottunatoly we can only scroll
trio scioon up or ttown and not lolt
antt riont. This sittoways scrolling as
it is rtnown. is vory usatul but we tto
not riavo its power witnin our qraso
kliiflg PRlNT

Also wnila scmlliilg animation is
lino as iar as it goes triara BY! niany
casos Whale moving trio wriolo
scroan can croato orooiants For
atantpto. ii you noocl to niovo a
onatactoi over a stationary oacrtE
oiounti scrolling will be oi no use at
Ell

Wlton you put a olanit iina at trio
bottom oi trio scroan avoiytning
trtovss up to make roont lor it. Your
background, or part oi it. oisaposars.

Happily there aro ways oi doing
tlus. Most anintation involyas moving

ti lltrt rlilislittt iv
ll iii: l
ii ioi lotto-ii ii l BYE!-1
ii iicti: lttt|t,lz
5| illlrtl cltlliizsiit
iii rot titty-l ii litrteii dlliy
7| Iiill lotto

Program IV

onc or rrtoro cttatactors aroutiti tno
scroon, so to start witn we ii tnoita a
single criaractor in oirroront tiiroctions
intt in oiriorsnt ways

Program ill moves a stick triari
character irotn left to rtont anti

program iv does the same tttino,
except this tinia no traitois rtotn right
to lalt in both casos a trail oi trio
character is loit oonirirt tna nicvino
iiguro

Let's riava a closer look at
Programs iii and rv In ootli cases lirle
so controls trio tiiroction oi the
cnaractors triovatnorit in tlto >< flXiS E
across trio scroon. li variable loop
iticroasos, tno direction of movement
will be rrotn loit to right. For a
decreasing loop variaoio. as in
Program IV, trio opposite is tnc caso.
Trio iittlo rnan enters stage rtgrit

Lirlss 40 and 50 position and
oisolay trio crtaractar on the screen
The FOR . . . NEXT oontrol variable luau
determines the x coordinate oi trio
position trio character is orintoti at
The v cooroiriato is constant lor trio
two programs, tlna rrtart being always
on trio same row.

PRlNT CHR$lnl outputs criaractor
n at tna to>1tcursorElins so vou rnay
have noticoo triat the number rt ts
oiriaront in trta two progtitns This ts
oocausa two ciitiarant cnoractors are
usoo

One cnaractar is a stick tnan
lacing leli, used wrton trio rnovarriarit
is to be irorn riorit to iait E
cl-tri$l25i i. Trio otrtar is a sticit rnon
facing riorit, uaati writtn trio move-
rttatit is to be lrom lelt to light E
CHR$l250l

See Appendix Ill pages 2Ei2 oi trio
usar instructions lor diagrams oi trio
characters you Cln use

oi courso it doesni rtava to be a
tittio rrian you orint Try changing tno
cnaractot number to tiiiroront values
out nitaits suro trtat il's between 22
and 255.

At tttc moment Programs Ill and IV
tnovo a criaractai across trio scroon
but tnoy leave a trail oi little inan.
We‘ve got something ntoitino, but il‘S
not really truo animation. Tn rorrtovo
triat ugly trail atttt trio iollowino two
iinas to aitnor Program lll or |\/:

bl LllER'lE liitilirll
E6 Plllll Elllllllli

As you can soo trtts is more likethe
animation we've cums IO QXDGCX.
wnat riaoaans is tltat aitcr lino so
puts a nian on trio scrosn iina so
FRlNTs CHR$(3Zl, a saaca. at trio
satno position rltis arioctlvoly srasos
the rnan rroni tnc scrson.

Then the rrian is otintoci again one
position lurtnor on, orasoo. tiiott
ttispiayoo in trio HEX! position, avid so
on.

rnis "now you see him, now you
don't" routino gives trio irnotsssion
tnat it's only ono crtaractor rnovino
across trio screen. Prointiatt trto
diflerence tn print oositlon isri't too
oroat and it is done ouicltly. trio oyo is
loctled it levels out trio jerky
suocassion or PRiNTs into one
smooth oioco or movement. Anti
trtars truo anitnation

iiotico that tno soaco lSn't printed
until aitor the snort oaiay oi lino so It
tnors was no ttalay oatwaon printing
trio crtaractar and erasing it witrt trio
Space, tna cnaractor would only
aooaar on trio scrson lor o split
second before being orasott. lrlsiead
oi “now you see it, now you don‘i ' it
would oo a caso oi “you rnighicatcha
glimpse ii you're iucity"l

Try deleting line so to see wltat
riapoonsEitsnot oasy to sao is il7AS
woo satti before, liming is vital ttt
arilmlliflfi.

ll IE! PNIIM ll
1| lilllli l
SI Fill loiipll Tll Si
ll LINE laenrli
SI "Ill Clllilllllillillllili
bl FM llllyll lli illllill Illlr
7| Ii" llm

Program v
Pmgiarvis v and vi usa a slightly

ttlriorant triatrioc to acrttovo trio same
ottsct Triis tirno two characters aro
PRINTed in lino so. ona is a soaca.
tlto otriar is our iittia rrtan. l-lavo a ioor
at Programs v and VI and soo il you
can Work out wny printing a space
anti trio now criaractar at trio satria
ritna deletes ttta old crtatactor

wrtat s riappsnino ts trtat each
tinto rounti trio loop lino so not only
prints the little man but also A space
Next to it. Arid tnis space arasaa trio

li REII riliiiiit vl
zi llillli 1
ii Hli lotto-ii ii l iii?-l
in ttictls itttttnlz
ii iiiii Eiillt(25ll]|lill'l6lS1)
ll rii irliy-1 iu litiicii irlty
7| riiil loop

Prograrn VI ?

C17/Vlpilliflg witn the Arrlxirsd Ami! 15.95 41



;$¢bn4£¢'¢m .H
.&)

little man who was (hers belore.
av doing two things with the

PRINT you are saving vaursair having
to use iinas a4 and es that you added
ro me previous Mo programs. Notice
mar In Program v the space comes
belore ma lime man while in Program
VI it's rna other way around. can you
see wriv’

Once you've unusrsioou the

above, movemenl up and down rno
screen is simple. All you do is alterthe
v coordinate oi ihe chara|:ler'$
oosuion instead of the x coordinate.
Increasing v moves the onaraoror
down one line and decleailrlg moves
ii MD one iins.

Try Programs VH and VIH which
put mrs inro pruclice Notice mar
wnan wera going up or dawn we
have ro use a saoarara line ro mm

ll REII PNGRRII Vll
2| WEE I
SI PM vvtlulll Tfl 1|
4| LOUIE Hrvlvllfll
ll FRI!" EMIQI!)
bl FM fllllyll YD HIKE" dilly
45 LUIIYE Nrvillltll
LA PMJ11 CIIRIUZY
7| IIEXY vnrlml

%

Pruglam VII
ll RE! PRUEIIII VIII
2| MD! l
ll FDR vl1H:lll2| W 1 SYEP-1
ll LMUE l!,v|rl|:|l
5| PRIIY ENRHZI9)
bl Ffll dlllyll W AIINEH llllv
$5 LDCITE l9,vIv!l:ll
M PRINT MIN!!!
7| NEH vnvflnl

Program V/N
the space max erases the lime man
Thetechniquewe used in Pmg|aVY\SV
and VI won’! work.

Program IX uses verflca\ and
horiznmal movement 7 "DI ar ma
same lime 7 to mova a charackev

ii?
(Q;

round m a square Tris subruutirle ar
iine 2wo displays and daloras the
characler Trio wise among you can
have a go ar onangmg the size oi me
square

So iar our irma fl'\flV\ has siwavs
muved in a straight line. Eirrror the X
ur the Y coordinate has been aonsian:
while the other varied.

Diagona\ movemani can be
achieved by combining ve|lica\ and
h0r\l0nta\ mwvemenl at ihe same
rrma. Thai is‘ hum rne x and Y

ll REI FRWRM IX
1| IBM 1
ll "HY"!
ll FDR Illirlqhfll ‘H13!
SI KIM]
M illilll Zll
7| IIEIT llllflghl
N FIR Illkdnlnll "I ZS
vl y-yr!
III iflilll Ill
Ill RH? Illhilmi
IZI Fill Illillflll H1 19
HI XI:-l
NI SD50] Zll
HI NEH Illlllfl
lbl FBI Illkllpll Yll Z!
in r-r-1
III EDGIJB Zll
in IIEXI‘ -imp
ZII [ID
Zll Hill lllilly lln, IAN,

(Mn rnnvl
HI LICQTE my
Ill PRINT Clllfllllr
2“ ‘UR dlllyll W IIIIHY dilly
Zll LDIIH my
HI HUI" CIIRHSZ)

ll nan rimsm 1
2| mus 1
an l‘l|lY'l|
4| run u||riqMI 1 in s
an r-riirr-r-i
bl 50805 m
1| um unrrgm
so rm dmnrigntl l ‘H1 4
in \iIx¢l:yIy¢l
in Bflilll m
lll um duinrxght
m run lllldnlnll ‘IDI
ISI XII-llyiyfl
iu anain m
Ill DEXT imam
IAI FDR lnltupll I0 4
l7l IIx~hyIy'l
in sum m
in IEX1 llllup
Ill sun
21: nzn lhphy Inn, nit,

(Mn rnuvl
z2| Locus or
in mm minmm
zu run mir-i in miisxi any
zsn mm: r.r
in mm ciiniim
an RETURN

Program X

ooorornaras are airorao ro givn r
next aosrrron u! ms Mme min
Frngram X shuws how i! 5 done.

And mars aoour ir ior rnis mon
As you've saarr, sirr\p\e animarian
inst a wan timed sornornariorr
LOCATE and PR\NT.

av printing a onsraorar. rn
srasino ir and priming u aoairr rl
new pusllirm ins orraraoisr c
appear ra move.

Trraiinoiprooram,><|.is1usruoi
iun. l\'s oanao me ma Dancing M
You'I\ see wrw.
0 Nix! month: using col:
changes ro make yum arrrrmrr.
mora /ea/fsric

ll RBI PRDERIII ll
2| llflfli I
SI NILE III
OI LIBME Xlrll
ll FRUIT ElI'l|ll|l'I(llllll7H|)¢1|I)
6| FM llllyll TI |l|I|EXT lilly
Tl IEIIIINI RETURN

Pmgram /X Program x1
44 aarrr was carnaorrrrir wilh the Amslnd
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é$Amstrad Analysis
Palindrome
tester
Analysed by Trevor Roberts

o you know what u
palindromu is? ue, it‘: not
n camel. ll‘: n uuoro that‘:

spell the lame way iorwenn and
backwards. nomr is one Gtllllplu
whiln Eva is enomor.

This month’: program uses
string nenriiinu tlchnlques to see
ii a word is e pnlindroml. By the
time you'\iu uneereuooa it you'll
know MlD$ Ind LEN backwards.

ur Woidaim ‘“ Enter“ in "““ nmru0 1_mM_h_A

1 0,20
an-1 an

40

50

50

70

niO 3| l\'\‘\;fi}‘_fl“-‘U\e\5\“
u \ . .wzeur.r\\ s\ ves oivflis \ri-\* . F.\\\\n\\ 1° t at\f“"~

on ’.{ u \\\\iA\!"““.-\' , law’ 0magi cupimis O 1‘ y|1I!|c“' \ in eeiixswn “
r \\'- ' \ ‘

‘e T 2"‘:‘a:,rs-n\n\\l.::x:‘Lierses \ mgssqge
FOR NEXersi'n9 O \\\ "‘“‘:\‘\‘:\: HEM um \"‘ ha‘GOP rev M \i“““““‘"ii!|_ “ii wiii mu

vivid n\ “ ,\ruir=-W
Q m‘ “ " |\u\ew"~'V\“. “ nu! \

in um
O

REM: rnor give iniormauon w nurnans, nol
rrre oompurer
Tnese iorm an errdiess WHILE. >WENDiaoo. sinoe I/'ru's/isdi: umieiineri it takes me
vaiue o iiooioaiiv ieiseniie NOT1nveHs rnis,
making rr -- i inuei As finished is unaltered
ov the program me iooo conunues ior ever
Asks for a word which is held in ine stringvariaoie lu'a!$.
UPPER$ puls me word ro oe resreo mlo
uooeroase ierrers. This is io avoid occasions
WHEIE Ina/$ i5 made up DI a mlxlure of upper
erio iower case ieuers, ior example, Row!
Finds the ienorn oi the test word and stores rr
in worr//errgrrr.
inirrairses a slilng variabie reverses, Setting
it ro the nuii sirino, ine srrino with nolhiiig in
ii

B0-‘I ‘I0

90

100

120

These iorm a FOR NEXT ioeo which
cvcles onee ior each ierrer in me resi woidr
Each nme roune ine ieeo Mins lakes one
ierrer irom rrrais and srores u in /eirers. ea
slice varies irom I ro me ierrorrr oi rrie word,
so evenruailv each oi us ieuers wiii nave
been pul iruo /2t!er.$.
Let!er$ as now aooeo ro rne iranr oireversas.
av rne rirne rne iooe iiasflriished each ierrer
wili have oeen oooieri irom tr/‘a/$ onro me
hon! oi reversafii reverse$ wiii be me mirror
rrnaoe oi rrieis.
Tesrs 1ri'al$ against reverses. ii they mareri
men me word mvsi be a Dahndrume and me
messaee is ennree. it riot. ine message aner
ihe ass \S primed

»=-e.\,;»';_ :,;~, ;r‘_iZ.**‘=' ,i,_ * .:
Anni isaa I5
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£329

Pair‘ rrr /oro drtrvwmlruxinnjmm nur inenoir K111 a ~ruri or
Nti olMi C 1a on cm an res

36-3851 Peters ale
“ eS sroeiqaore SKI fur.

or ‘phone on:
061-429 8080/8074

A

‘ ad |-inia
stem! eMatfi$5V

AI“

MT8°£3§¥Y“ £2

,\_ ,

¢\)¢\'v

Ljwou~ E moi nr<1“';1

All prices
include VAT

We olsrr sror-k rr wide runge 0/other crirrrpiiu-re
CESNEW \-°“' Pm

BBC“B” £359
ELECTRON £129
COMMODORE64 £189
SPECTRUM PLUS £129

<.rrrnnr nu iiiiHii\i!4'i\ 0

We also stock o wide mnge
u_ microof software for A

Ofhclal Amstrad
Joystick

only £14.95

s

Euiiiyiiliiig Wm, i!iIAirv<iir1i/ ‘ A risss u
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'PO0LSWIN R‘
‘rm: u|.'rnvu\1'£ Poommzmcnou PROGRAM
oruusur anal!!! r...r,..rnr.. ml ,.nrnrr.r.r nor. }iMifl\|riaid ix (mu nrrnrn. an in hrgeu nrrzku vn<\|h\| e nounrnrrrn on ru run Inn uona non. Iuicmxlinfli Jl our.

. F'i”'-We
: I 2urlinicvsmusmlilnuws nurriwlvsum , N ,. E :nurur ‘ "‘ " _r \ .lflinctsxriii our .v.r.n.. rm ,...n. ..rrrmrrr r: ~

o-urirrr|iErT§.nrrrr.r.n r.r.r...r r..u.. rrrnrnmrr * V

luv rI1lH|E\Mb1

rr. mmnn..~...,.-.rr.,.rm; iuuhy .n unr..r on .n . .. mi vdiwlvvl >18! immrlrlmynvliulll mri Skdium urn r.:’;‘;::.... ri vrr zu rnen umklllLIFAIH urn Am-44IKil>\l1ii5K7lJis|m nu. rr ran neerc:usoui-iiinoiuui-e)
FDKGEN 84/5 AV usr >1: Mr. urn.r», u Mr. .. ‘ll! weuur. i-u nu n. ...nur.r nun. ru Inn-r..r,m.. .r.r ,r- Ir-nun .u Xwivnnin uurs rnrrr rm rr rr. ur. .u rr. ur iixivre ru il vrrrrmnrr uwidx nu e.n..r.r. an YmiwnriiilvPo0|.sw||mEn wilh ruioeri tlt.00(|llindu\lvu)Flxpnn llnnn i:s.su

9_0,,lFLIIJ,,,,III_{,f;l_$,y=
em I-\<Iv|uu\ ui Sunriiiiq nr. lhl uni .rnnnr ruun an L. rne .nnurrur n. Wlvlipm n nor-r .rn ...r...,. ie1|rhrr|7 hm iuvnx .u wlilh.u our M1714 din ur .rr emu nvnn urn s rrn_ur runr

L miuni mii hnmn oxrnrr ill! orm.r.- e re in) Aim iim we rr
vmcs t12.5fl(||l lnclullvl)

avuiiieuimvrrunrrusvrrnou

In-otlm SOFTWARE ,s.. ll nu

UK‘S LowEsT PRINTER PRICES
FULL PRINTER SUPPORT FOR YHE A|v|s1'nAD

arwsasu TODAYJJEL/VERED TUMOR/WW

nov MAYRIX
EX ver mc vn

£133.00 us: 95
£135.00 :21: 75
£135.00 £212 vs
uiz oo ez44.au
£341.00 £399.05
(314.00 memo
(425.00 c4u.1s

nun LETIER OUALIW
CrlHLJi~|F'Lr'\r‘1UBU>'4 £259.00 czsw as
CAi~|Ji~| err.» r i5r:~ £212.00 moi J5
reiseir-.-zrir £259 no £29195
\A'44_v\KF'§1\'\ can no £401.35

nA|$V WHEEL
oers-rsrze1r:rr;rLr £225.00 £258 15Jwi siai) 2:25.00 an 15

riuisnuio Aim ons
iezsvur iI=|Z~T‘/wt: us so £11 95reeemrir :1 74 casei-isi lFr' :1 1e ca soPriiiiiir-1 Crfifil E £7.74 ca so

sauenuorui. G‘mIr|I nhu Dian Drdurl WcknmnDe/iv:/rv Pririirig '$L'Li/riun/ r ro oowniiursnmnn,uni<z1,:umoeur|oinoa,
Rlliway sneer. i-iuo-iersiieio rim 1.1PSliowrouiri I/MLH Mari» rne eon Sin 9 r anYul: Huddlrlliald ioaiw 514105 or iimm as1a1s

BROTHER HN5
5rH\H‘v“ir‘>'4 i:r--i»_<u
swsmi FIRES
rrswi rr-so Fr.
EFSi i’| FWVJU
er=~;ri~i r"-iau
EP>llN F‘/.100

MAXAMArmwnvinu ior the AMSTRAD CP[Z4|i4 5Q\:'\':éN“ _
The alarl ol a complete Expnnnon System . ..
SIDESWAYS ROMS ariasir
Nu ruure luldluq
Leaves MK iine‘

The uerieei sysrern
" An-uuweriui Assemhlel
" curnuieie Disasssmhlsl
' Fuli scieen euuor
' Mii|lH\||ii:l|nn Maprur
" Huge ll|IflHS¥nVl uuieruial

in one srrnnieunui
So easy ie use arui learn

in iiimuiiiiiimw in
zn s|m=N\M[M>\
an risssniaissirn
on flu nan
so irrnrrwrr
so IJRB xliu
in cw inscrnn z
an nsi uralsz
an nun asuza
muiv ‘ran
iiuzun

SoHwaveHnuws we mverne eerreer iuw
svsren ier sohwam in nomr iaik re iis‘

Mm Miwim n new iuiiunurr nuwmpiumixeAsisrrrour/nuasrenuur/surior 7 wrur a uuierarua it‘: rna vuv iun IBK EPRUM wiruir oiuur uir-rur ililn rneAmsnun Nu wiI(>l\]W|\l1l\\|flidS e rrs aiwirs thus‘
vou ran sun use ma Disc uiui Ynu else our as e bniiiix, anew Expaimnn sinks! ioi Arrnr s Iinw rarrru nl SidzwuyxRUM canlidqes irouiarnrrruirr uimula, our ioruraurrunu
Wuld Pinclssull
MAXAM nus nn mic RAM uuo u reu yum nuBA5iC arui iiiasiirru crrrie e run iure rru Lamar 0|, ynuran i!ll|V\|1|ll1\IlE\|YEI|YHYll§l1\IDYrIVIUYDIA can Ivan use
rne Erlilni In E|1ilBAS\C uruuiarrui
MAKAM is zsssmm snltwm lor urr AMSTRADaiiihusiasl

Basxlm (uducnd Kulcilinulinlii ma anDISC czs an an lliicn rruiuue nan
MAXAM in ROM £59.90

., ':,;:‘.’,.{,rfian’l"\\‘\\

~ r

"5
% "'45

~ vi

Tedlniullhll'Su|]:|lu:| anuu liiils/mm auenuir ‘menururrar arnnurv 'Pi-in Eiiqlixh rrrnr mlxxiqex'FuH Elpilnmii nounrorr 'urrr.sirr.nri uuernzmu 'DiieL.li\/ex iiiL|||ill DRE, em wnuuVEXY RMEM in ir an PM Lwiii, nun:NUDDDE mu Cnmmandxiiizhide nsi rinusiLISYP iiiir PABE, HEN wiuiri, uuw‘Menu urrverr Scizen Ediini infliiflri mnve wI|Yand rieieie hlnci raiu rerrrrr and reuurr Illimruiimrr ni mil irurrsrve uflriiiiii nl rrnDixuT(UM veurun or-iv Rlquui iiixphy MzniulyLuu cnmmandx hrnkuuirii xliiiigxnitfilfl iiiimLink \n AMSDUSIauhnical Enqu Ill nsz zm
I neoesw Us u Amor Lie. P0 Box 51 v, London SE25 cu. oreer rionino DI -as: use izpm-uoin)
45 /wiii rsiie ‘ Cfliviuulrrrq wrrn me /I/ncirar‘
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llll um wz,|,|,|,|,|s,u,u,n.|,n,n
2,m,1za,|,|,a4.2n.m,<,4,\2s,|.|,1:
z,1z,1z.m,nu,m,zu,zu,1v2.1vz,1z
a,4,112,m,1vz,1v2,12,|z,12,n
HZI am 11,N2‘l91,|,IV1,l‘72,lV2,l91
,n,12,12,12.1z,1z,m‘12,1vz,w2,n2,
192,172,lV2,l92,l‘72,1V2,N1,N2,|,1!2,
nz,n2,m,m,m,nz.wz,1vz,m,12
s,|,a,|,|,|,|,1,|,s,|,|,|.o,1z,n,|,|,|
,|.|,1z.e,n,n.|
,4“ m ,.,.
ml um s2,|.|,s2,11s,2||,m,m,2l
e,z4,aa,m,152,u,|a,m,1:a,se‘s2,1s
we,“,1,m,zu,m,us,1u,zu,z||
,z||,m,aa.zu,zu,u,ua,z||,m,|,u.
zn,m,|.sa,1:a,z|o.|.sa,m,z|4.|,aa
,m,2||,|,aa,m,2|4,|,m.12a,uz,1z
s
1|5| m ===.. H“ um
HM MT! I,Ill,l6B,1I,l8B,l8l,'252,ZSZ
JUJB,189,|88,I|1BB|Ib9vl3b
H7| Bill =" nthm! lull "I
llll [MA Il,ll,ll,lI,lI,lI,Il,Il
IWI MN ll,ll,ll,ll,ll,ll,ll,|I
I5" DITR l1|El,“,ll,ll,31,ll,l1
llll MY! ll,l!,ll,ll,ll|Il,EG,l!
l!1l MN ELI I1.Il,ll.!Z
15“ MM ll l7,ll,l5
lill lIl‘ll\
155i MN
I5“ MN
lS7l MY!
ISII Dl\\‘l
(HI MT!
I6" DATA
llll MM
lfll MN
lbll DIN
lbll MIA
IASI MY!
HM MN
Ifll M10
HUI MY!
ll" llA‘ll
ITII MM
l7ll MTA
UZI III
l7M Di
fill M
115i M
l7BI DH!
ITTI MN
Nil M1!
I7" DI
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mu um n,:1,u,c|,u2
mu um co,as,n|,u,||,
ml um n,zn.21.|:.:v
um um n,u,z2
mu um 91,01.
ml um mu
ma um am!
mu um mas
ml um u,zz
mu om un.
rm um an
Nbl um
mu um
ma om
mu um u
ml om 41
zm um 1:,

mu um |s,n,s|
zm um z2,zs,|s
zm um as,22,
nu ma 21,22,
zm om ma,
2m um zms.
mu um 14,11,
zm um u,1|
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Looking
thmugh

‘ series Part IV some new
Q Willd0WS

/ 1/ \
AST month we looked e1

L 19111 windows - e way of
giving our tan scraun e

nlw "1 of dimensions. For
ullmplu, wn cnuld mnricl 10111 to
111-1-11 hand nae 111 me ween by
11-11-11-q 1 window limitld tn 111-1
nu. Progrlm 1 don 11111.

Lme 30 Kiulmns Hm WUIIIOW wee
WIM Thu lust lwu 111,11-ee gwu me
number nl me M1 and rnrmlmosl
CD|Umns v2spe1:l\v1:)y

Smcs we're in Mods 1 we
HghIm0s\cnl11mn1s nnrmally column
number 40 11-11111.» 20 wn ve
Ieiiflcled the Wmtlnw In MM the
screen by suiting me 11111111111151
cohunn 1e 20

The last lwn hgures ul hm: 30
specdy (|1ElC|p and 11111111111 row cl UH.-
new wmdow respecnvew NmrwaH‘/
(H952 319 IDWSY and Z5 As you can
eee, we've confined me new wuvnlow
between rows 10 and 24 figure 1
SHOWS WNBVS hafliifined

Smce we're going 10 be défihng
wwh vavious wmeewe, changing pens
and gen2raHy eemg very busy iiddhng
wnh our screen dunng (Ms amde 1
suggest you se\ 1111 me smaH Emev
kuv as k>H4>ws
xiv 111,- 1:111 111121 cm 1111i 1 us
- ¢ mum

On pvessmg we smafl Enrev krav
0 CALL &z1c02 w\\lu:s\ur0\h1‘;!er\§
1e \he|| eeaewu mks
0 mm &BB4E wiHge1n<1nh1H\e><\
WHYGOWS and <4-*1 PAPER In 11:10 find
PEN 1e 1

The erveu is 111 wsmn» 11.11 screen
111 me $1812 11 e <11 at ew11ehe<w. hefove
we stavmd me-111111119 lnc1den1aIlv.be
sun: lo use can11a\s Where 1 have
Amsnad Eas<c won 1 Hen,-11¢ lhuau
Hum lowuv case as 11 w1\l other
keywords‘ Smce they are m quulus

se1 up [hm kny and moss -1
between each Woglam P 111 your
mes: Dvogvam may sufler Hum 1111.»

ll KEN Piuam I
7| IBM 1
SI IIIIIXII l,2l,ll,14
ll "PER 1
5| PEII !
Bl ILS
7| LUIME 1|!
Bl PRI!l1'Yh: Yuk U\ndnI|'
VI INILE 1|u<m = "1 IENII

Program!

1 <i————>4u
20

,0‘
vvmnovv
1,zo,1u 24

252 1---»--------
Frgurel‘ W/NDOW 1,20, 10/24
/n Made 1

~Q___._..

\efl—u\/er e++ee1e 01 an earhev one
Now have a look a Progvam 11 1"

hne so, mslead 01
Illllfll

we vo go!
IIIIWI ll

M50 PAPER, PEN CLS 111111
LOCATE have a\cq11ire({ #0 as we-H
W1 11 V011 um F‘1o1|mm H \/uuH sun
ma!|Pve0u1b111151111-1n11ca1\11.1 Frugrum
I So vvhul s going un7

WcH you may remember that mu
mom)» 1 hnnmd 111.11 you cumd have
s12v1:r¢1Hu><(wm<luw5 on me screen 111
once 1e 1111-1 you can have ulghl
111>1m¢1 wuvduws defined at any one
ume

To (hsungmsh between \|\1: Wm
flows we gnve them mmwhe15,$O1n
$7 We a\sn us; (hesu new (0)
muvvlmva \u dulormxxve the wmdows
um we want @111 PAPER, PEN, c1s
meme 111111 PRWT commands 111
c-Hem — as weHseela1er

A1 me moment though, you're
1| an Pnnsm 11
21 mm 1
:1 11»|:nu11.1,21,1|,z4
11 min 11,2
5| PEN 11,:
11 :15 11
1| 111111: 1|,:.1
11 PRINI"‘Me me 111111-
11 11111: IIIKEYI - "1 1:111

P/ugram 1/

Ann! 15115 /‘umflulmg we» I/1e Amilul



1
1

ereeaely wondevlng why ihe 110s in
Program 11 heven'r rnede any
dwerenee The reeson 1s rher window
zen: 1s rne default window The11s.rr
we ins: soy wmoow wrrhorn
spemfymg eny hash number, rhe
nriere takes 11 for granted thal we
nreen WWDOW #0.

The same goes fov PEN, PAPER. 11
you don'1 soeeiiy the hesn nrrrnoer
rhe Arnsrred assumes yoe rneen rne
oernrnend id ee effective on
W!NDOW so

Nutice 1he1 in irne 210 of Program 11
1 haven‘! specified 110 e 11 doesnr
rnerrer ov course, sinee 1r deieehs re
window zero enywey Fcrr nestness‘
sake. ihcugh, you rniehr wanr re
V!D|iC€ I! with:

ll PIXIIT ll,'YhI YII! I111!!!‘
Tne 1M<Ev$ in 1ine so o1 eorn

programs is 1us1 to de1aY ihe
eeoeerenee of rne Ready orornpr

Program 111 eereaiiy ereves rhe1
windows o1her Khan wmnovv eo
ekisr. Hers all rny eernrnands ere
airned a\ window ene.Aeer1nern the
411 replacing the 110 the listings oi
Programs 11 end 111 ere iden1iea1. The
oulpul of rne program IS her.
however. Run Program 111 end see.

ll Kill Plllflll Ill
1| IUD! 1
ll IIINI llylyllyllyli
ll PIPER llyi
ll Pill llrl
6| CLE ll
Tl LBCNE llilyl
II IIHIY lly'Thl Yll! lh\fl|1I'
II INILE IIKEVI I "1 IEID

Program 1/1
Notice any1h1r1g7The window rs rn

me serne o1eee,1he oemiir s me serhe
and ihe message1der1licaI— so wnar's
drnerenrv

Acioeny nothing druers unul you
orees e key and droe rhroiign rne
WHILE .WEND o1 iine so. Vc1u'll
ihen no1iee thni the Ready orerrrer
eopeers er rne rep 1ei1 nend oerner or
rne scveen, noi inside rne window
we've deirned, es eeiore.

The reeson is mar rne rrriero sends
:11 its Own messages — such as Ready
end Press PLAY — re us via wrndew
zero. Tnis1s a1so xhe winduw rn which
orrr eorrrrnerrds re rhe mic1o,s1ich as
LOAD and SAVE, auneer

As Prugram ||| doesn'r airer
window zeru, es do Programs I end 11,

1| 11111 PRIGRM 11
21 11111: 1
:1 1111111111 11,1.z1.11.21
11 11111111'11111,z1,11,11,21
s1 1:11 11,2
11 1:11 11,1
11 mm: 11,141
11 P111111 1|,'T11 1111 1111111111-
11 111111: 11,s,1
111 P111111 11,-1111 Wm 111111111-
111 111111.: 11111011 - "1 1:111

Program 11/

the Reedy prumpt eeoeers on the
"r1orma\" sereen. You rrrighr like to
eher Program 111 so rhe1yoo're using
wmnow 115 or sorne such. Remem—
oer.1he eieh1 windows are numbered
110 1o #1.

so far we've 111st defined one
window e1 e hrne on rne screen,
ehhooen we rrsed differen! window
nrrnreers in Proerenr 1v we have rwo
distinct wmduws on the screen a1
once.Enrer Program IV, oer see ii you
een erediei 11s ooieerne before vorr
run ir Assummg you rennerneered re
press rne ernen Enrer key oerore
riinnmg 11 you should see 1he
rnesseees of 1ines so end 100 orin1ed
nu! rn rnen resoeerrve windows.

LIST 1he Dlogvam e 11 ehooid
eooeer rrr rerher erernoed ierrn in rhe
ieirhend window, window zero. Newrry

L111 11
The iierine w111 now eooeer in

wrndow one on rhe nghi so you can
HST re d1fleTen1 wrndows

1er's have a e1oser1ook or Program
1v Tne rwo windows (zero end one1.
deiined oy hnes :10 and 40. ere shown
in Figdie 11.

1.rne so eheeses PEN 2 fov rne
wririne 1n WINDOW oo w1\h:

51 IE11 11,1
Tnrs gives us cyan reki in window zero

11———i-no
Z021

,,_ .oIre

o00 2

wmuow IO wmnuw 01

F1'g11/eII'Tex1w1'r1dr2wsm Program 1v

(assurmng we haven't oeen e1evine
wnn 11~11< end ehanoine ihe inks
assigned 1d 1he eens1.

wmoow 11 , however, hes PEN 3
assigned to 1| by‘

11 PEI 11,:
This will give us red rekr rrr wrndow
one

An1mpor1zr\\p01m1o rernerneer is
rhe1 LOCATE works re1erive1e 11s own
window That is, rne eoordinare
sysrern ier each LOCATE an srerrs
irern the ree 1e1r hend eorner or
vv11~11>c1w i1n .

So.
11 Loam 11,s,1

will 1ose1e1ne1e><1eursor a1 rhe xhrrd
eeirrrnn and erghin row of window
zero. On che orher hand:

11 111111: 11,s,u
will ioeere rne reki eorsor a1 the rnird
eolrrrnn end eighrn row oi window
one. Aerrrailv, each window hes its
own YEXK cursor so ree11y 1 should say
that.

7| LUEITE llylyl

ioeeres window or1e‘s rekr cuvsor er
rne 1h1rd column, e1gn1h row 0|
wrndew ene

The Amslrad r1ee11 keeps rreek oi
wnere each cursor rs in 11sw1ndow.To
orove rne eorsors roe11y are separate,
add lines:

ll! PRU“ II, '|ll(!) 'llH1'|
lli PIIIY ll, '11I1l'

As yorr'11 see, 1rdd1ino wrrn rhe
eosirien oi zho rekr cuvsur in one
window doesn'1 eueor rrs oosrrien in
1he orher Mrnu vorr, 1he messages
don'r ree11v dive en idea or the ekrenr
oi rne wrndews Add1ng1l1efoH0w1ng
lines sheen: do so: 1

I! PIPE! llyli ELI ll
ll PIPER |l,l1 CL! ll

Aher you've pieyed wrrh Pioglam 1v
10 your heerrs eon1en1.en1er

CLS I2
wen, n-s nor surpnsing rs 117 We

neven'r derined window iwul
A eoinr eooor (evminolcgy so ier

we've serd rhe1 PRINT In errnrs in
wmnow 1n.Aehra1|y we sho111d say
that PRWT 1n prints 11:1 STREAM sn
mwhieh jusl heooens re 11ow inro
WINDOW 11n1

sneerns are just disriner ehenne1s

Cnmflimrvl wrrn me Arrulrld Aunt was as

/ .



rhe rniero uses re seoerere1rs1r1PuT
and OUTPUT news. There ere nine
o11ro111 streams:
0-7 Tekr sereerr streams e rne

windows.
11 Prirrrer srreern.
Q Cassette DIIIDIII.

The rnen: srreanrs ere.
0-7 K21/buard, ororners 111 re/21/—

anr windows.
a Kevoeerd, pmmpt: re pr1/its:

stream.
s1 casserre input.

Those oi you irreky enough ro neve
errnrers w111 have rrsed rhese c0n—
cepts when iisrino wi1h.

L111 11
orhers rnav have ekeerreneed rhe

ideas when rrsine eesserre ordiso 1i1es
wirh;

nirui 11
111111 11

Anyway, enough o1 rher. In rhis
onioie we're shekrne re windows,

11 1:11 1-111111111 v
11 111111 1
1111121 111 0.1
1111111111111 -1111 111121:
11 11111111-1 91111! - 1 1 1 1
111 111111111 l11111|1|rl,|11n1I,|1n1I1l,1,25
11111111 1111n111r1. nn11r1r1
11 111 1111111111
11 1:1 11111111r1, 111111111
111 11:11: 1111n11r1.1,12
111 nun 1r111111r1, 1111111r1r
121 1111 111111
1:1 11111.1 11ur1v1- -- 111111

Pmgrlm v

/ =-

.e.s~1<

1
"‘f1?\ ;"i"1'-1'1“I5JMl\1'1\1.r}11-- .1‘;11; '1 \1
1.

1] I1 W
I P 1

wirh o11re11r srrearns 0 1o 7. so 1er's
have e rook a1 aii eiehr wrndews er
onee. Run Pmgram v.

1 ieaye 1r re you re work e111 rhe
gory dereris e suffice 11 re say rher rne
windows are 1aee11ed 0 ro 7.

Bv rhe way, rhe eiieor of rhe
prcrgram is ro leave 10 srries on rne
sereen. Dan‘! worry, rhere ere reeiiy
oniy eiohr windows The ieir and
riehrrnosr srrios ere ierr ever irorn
when we eieered rhe whe1e sereen
eeiore dennine e11r windows

11 yo11 don'r eeiieve rne, edd rne
ieiiowine 1o rne program:

NI Ffll lnnpl I I TI 1
111 1111111111111, 11
lll MI llllnpl
111 111111.: 111211 - --1 111111
lil IE" ln1l|i'|1

The dance er rhe erohr veiis. as ir's
knew avound rne orriee, will oieer e
window 1o rhe erieinai background
eo1e11r each rirne e key is pressed.

wher haooens iv windows
ever1aoi 11's quite ioereai e rhey
share. For example, i1 windows one
endrweoveriae,eioarirrgeirhereiears
rho overlapping Inna.

Progvam vi illusualss rhree
over1eoo1no windows. As vou 11 sea.
rho iasr one eioered ie rhe umy one ro
survive inreer 11 yo11 reaiiv wanr re
resr your sk111 wirh windows, hy ro
reverse rne way rhese colnumd
"oards" ere deeir

DI eeorse rne rririrnere overlapping
1S when rhey nesr inside one anorher
Take :1 ioek ar Pmgram v11 11 enooid
be easy enough 1o ieiiow.

one eirhe msmrusesolstreaming

'1:_\.. .=.==',n19
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IV /

1

22?§“sas
1111
11211111
111
us
he
e11
1111
111
Jw
111
1‘ 5
110
1111

1

1| 11:11 11111111111111 1111
2| 111111: -1
1| 111111: 1z|111|11 11111111111
1| 111111.: 11111111 <> 1111111111
s| sum z1|11:11 111111 11111111
1| 11 1111111 - 111111111 111s11 e11s11| s1|
1 11:11 1111111 111111
11 IF 11111111 < 111111111 111211 1111s11| 11|
1 11:11 111 1111
11| 11 1111111 1 1111111 111211605111 s||

1 11511 111 111
11 1121111
1|| 1121111
ll. Elli)
120 11:11 111 1111111111 111
1:| 11:11 111 s11 11111 111
11| 11:11 111 111 1111111111
1s| 11111: 1
11| 1:111:11 2111:
11| 11111111111 |1,v,11
111| men |1,m:11
111 1111111111 |z,2s,:1
z|| men |z,11w:11 1 11

z1| 11111111111|1,1,:1,111,z1
m 1111111 |1,|1111:11 |1,11 c1s 11
z:| 1.111111: |1,1,111 111111: |2,1,11
11| 1111111 - 111111111~1|| 1 1
zsn 1121111111
z11| 11:11 111 11111 111111111 111
21| 11:11 111 11111 1 - 1||111
211| 11s 1:
z~1| 1.111111: |s,1,1
:|| 1111111 - |
11| 111111: 1111111<1 1111 11111111>1||
12| 1111111 11,-1111111'; 111111111
:1| 119111
u| 1121111111
1s| 11:11 111 1111111 @1111 111
111| 1:1s 1:
an mm: |s,s,2
:11| P111111 1:, 111111 11111: 1111111111 -11
Cflrrltl.‘

:~1| 1.111111: |:,1,|
4|| PRHI1 11, -11111 51111 111 1111111
QiIl1'

11| 111111: 1111<5m11<1|: 11:11»

HI REYLIRII
111 11:11 111 111 111111 111
11| c1.s 1:
4s| 1.11111: |1,s,z
an PRINT lS1'Irnr1q!' 111111111 -11 111
111.-
11| 1111111 11, 111121 1111111
on snsua 11| 111111 s11 s1111
u| 11£1u1111
s|| 11:11 111 111 11-1 111
s1| 11s 11
s2| 11:11: |s,|,z
s1| 11111111 |1,-1w1111- 111111111 -11 111
11111.- '
su 1111111 12, 111121 1111111111
ss| snsua s1| 111111 1111 11111
su 11s1u1111
s1| 11111 111 11111 111 111111 111
an 11:11: |:,s,s
s1| 1111111 11, 111111 51111 111 11111111
fll|l!!<'

1|| 111111: 1111<:11111<>|1c111 11111111 11:11
111| 1121111111

mg,” v1/1

v1/1111001/v 01 AHs11bsequa11rF‘HlNT
vo 11111 511 011 11111110 wmdnw 1910
wh1ls all PRINT 111 11111 11> wvuiuw
one

Amsnad Bas1c has 1 WWDOW
SWAP commend 11111 111111115 V1111 111
comp\e1e\y 1n1e1c11a11gs the 111111
wmdows Fu|e>1amu1e,1lvO11e11|e!ed

Illllfll ill? l,l

the screen avea 11111 was 11111111111 as
window 11111 11191111111 11111111115
w1r1d0v1/‘zero and v1ce 1/1151 Sn, 11111
1111 swap

Plllfl llflfli‘

W1" 11111111/1sc11> 11111111 in 111111 was
1111 11111111115 window one

1111111, 111 11111‘; hauuened 15 an
11111111191 1111111215. M11111 11111.
¢1>111111e1111g 11111 1111; W111 1111111 .111
11111111111111111 PEN, PAPER 1111 PRWT
111111111111 1111111/1119111111 111111511111
1111111 1111 111 1111111 1mp!e5s1\1B‘

Program 1x 51111115 111» 11111115 Q1
1111111111111 5111111111111; Each 111111 V011
press space 1115 1111 111 1119 wmdow
1n1e|cha11ges as 1111 1111115 11> 1111
11111111111111; 11» 1111111111111 11.111 2301

I ca11'| stress loo 5111111911, 11111 11's
only 11111 11111111115 1111111111; 1111
windows that are swapped. T111;
11111.11 111111111111 of PEN. PAPER and

1| 11:11 m1s|1111 11
2| 111111 1
1| 11111n1111||.1,z|,1|,z4
1|11111na1111,z1,1|,1|.21
5| 111111.: -1
1| 11111u| ||
1| 111111
an 1:11 11111111 111111111
1| c1|||1:1:|1
1|| 11111111 111121111 ||11111111 1|
11| 11111111 1|,-11111 11 1111 111'
121 P111111 1|,-1111 1111111.-

11| 111111 1|,-1111 11 -1111111 |-
11| r11111111,'111111 1111111 1-
1s| P111111 11,-1111 11111 11 1-
11| 111111 11,-1111111 1111 11111-
111 1111111 11
1|| 1111111 |1.-11111111111 511111 |.1-
11| 1111111 11
1|| 1111111 |1,'v1111 11111 11111-
21| 1111111 11,-1111 111 11111.-
11| 111111: 111112111111--1111:1111
ill 11111111111 sm |,1
m 11z1u1111

P11191111" 1x

i‘SE12S2§= 22352525 :':'_=i'E--}

E32

fllllll X

BI REII 1\||||q| Rn11H11|
N CLEIIICLIII
III PHI" IIIPRIIY IIIPRIII ll
HI Pill" ll,'lhr| HI h|v| N11‘
III WIIIY ll.'llll 11indn1|l.'

11| 111111111,-1111 11 11111-1-
11|111111111.'1111 11 111111 1-
11|1111111|1,-11111111111 1-
111: 11111111 11,-11111» 1111 -1111-
11| 1111111 11
1a|1111111 11.-11111111111 111111 |,1-
11| 111111 |1
2|| 11111111 l1,'Pm| 51111 11111-
z1| 1111111 11,-111 111 11111.-
zz| 111111.: 11111111111--1111:1111
zsn 11111111111 11111 |,1
111 11z1u1111

Pmgrsm x

11.1 C0/vWu11'¥9 wvm 1» 1111111.: Ann! 1555 55
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1| xzn mam n
2| nnna 1
3| IIHIZ - 2|
1| muuu u.I,2|,1|,z4
sn IIIMI |I,21,u,u,14
u rzu om: PEI 01,:
1| mu - 'cmm:-= mus Ibl
an was - 'IVI'X sosu In
u mu - wam-I snsua Ibl
In mm sm 0.1

III ll/ltl I 'ClnLlVll'l IIIIUI IM
III llxtl I 'I|\'| IIISUI Ibl
Ill II!!! I '5xu||d‘x Willi Ihl
Ill IIIILE I\IKEY|"'llElI|I
Ill END
IAI REII Clntrinq lmlllnl
I7I puitlnn! I lIIl:H.E||lIlX\|)I\1
III PRINT TIEIIBIIIIHIIZI ll!!!
I" RETIIRII

Frnglam XI

so on ..1sscr:\ar9(1 wnh mm window
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us new Iabel

Program >< Illusnares ms. Tex! 4n
we Ieh hand window appeals I77 cyan,
whereas that in Ihe nghI hand
window appears In red

Now you might Suppnselhatwhen
you ma the wmdow swap In 230 the
nmours WOU|U also swap Not so H's
:mIv Ihe Iahemng number mam

gharlges, not we |Jhysu:aI charac|eHs—
ucs _ size, pen/DBDBY coiours, Cursor
posuion and so on remain unchanged
I01 that WIV7dOW

One imponam us? oi wmoow
SWAP IS SD Ih3\ Our wmdcws can
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corvtams a IEINQY pnmilivs um
cemnng routine whuth QDEIBIGS on
wmdow zero by deIauH.

Havmg defined lwfl wmdows
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zevo Hmes 70 IO 90)

Tu gel I‘ to operate on the secand
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nu|IeX\ as normal (Imes I 1010 130»
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one and zero. or course WINDOW
SWAP WOIKS between any paw 00
wmdows. For e>§aVT\|JIe you could add
the Iulluwmg hue (D Pvogvam vm

Z15 IIIIIIN SIIP I,Z

Now the guesses glealev Khan Ihe
Iafget number WIN appear in Ihe nghl
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In the lek hand one

II you are issnng advemurcrui vuu
comd try window swaupmg wixh an
Ufldelmed wmduWI
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letters or reports! Features: Constant time
display O Constant word count (even
shows words per minute) O Normal or
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SPREADSHEET — Use your micro to
manage your money! Features: Number
display in rows and columns I Continuous
updating O Update instantly reflected
throughout spreadsheet O Save results for
future amendments.
GRAPHICS — Turn those numbers into
an exciting visual display! Features: 3D .. L3
bar chart O Pie chart O Graph.
DATABASE — Use it like an office filing
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Pa»,-glea

GUESS
WORK!
Aleatoire follows up the
question of random numbers

AST monnrs problem oi
L which ship to torpulln can

be simnlilild down to
picking me highest number in a
let oi N rnniionn numbers.

Tyoe W Pmgvam I Asimplelesl is
io ion n yon nave no numbers. It will
ny (O guess me biggSS( oi mose
nurwhers one W order (0 SIOD you
cheating (by always giying ine
rngnosi nnnnn.-i insn n .lsk> lor ihe
lulmlmis III n rzmrmm mdflv

Tu sinn with WPH.'i\uV\‘Y n asks ioi
“mnnnni N ]\|~I inniy N Fm
EXLHl'\|)|i.', "one mu Humbuv 7 nnen
answer 7

nnn nns iesi ioo limes and me
oioginm shuuki have guessed ihe
nnmnev10nnninnoin27nmes Now
ny eoonng n wnn real numbers
heiween 170007000000 and
i,oum,oon,ouu and ii wnrfi mnke

any difference The Dmgram should
snii guess ine nignesi rlumhef 27 DEV
cent of ine WHB

Mast oeonisiano {his "presciervce"
surprising BIA! even move Sulpnsing
is the lac: that ii you tell it you have
L000 numbers and men link ii to a
Iarldum number generator which
gives any and all Dcssihle numbers 7
EH EXEVOSQ | (save in you but it saves
a ioi 0| I‘/Ding 7 me pvoglam Wl|| s\|H
guess eoneony about 27 p67 cenl oi
me lime

Why ann how nns is so requires
some neayy mamemanes and havd
sums I0 ekpiain But I0 give a simoie
uxamvle which snows whoi is
naooening. considnr oniy luuwseudo
numbers i, 2 3 and A By pseudo i
mean inai aii we aemany know ahmfl
Uvfim is that \‘I2<3<4

There are oniy 24 difleram ways

ll HIIIDIIIIIE HIE
2| IIIII nmnni
SI nqhkll
u ht-I
a n|=u1'uni uny nnm-n
bl pulI|\!Z.71iZi
7| PRI||'||PRU|T'IHll flnnn 'l\' nulhlrl

and 1 nu-
15 PRIN1'try tn nnn Mn mom.-
BI FUR Ill T0 n
7| |WHi)II
lll um I
in Uyll
12: higgml-2.l|74B3h5E¢l9
in trylkryvl
lll (hn|nIl|4‘HRl|DInH1
isl IF niusnaiema iksn HI
in nmsnoisn-i

l7I PIHIIPHM ll mmlr -mom
III mm nulllr
in IF inmr>nqqm inn uymn Ill
cu zz|
zu ir ni-muium HIEI1 biqqlltlnu
my
zn IF moi mu in
zzn mm-1 chuuu km l\|Alblr'
Z3. Il|V\|Y'll 1 flqhl 7 I!I'||M01III
2:: lMIIr|'UPPERHar|\I|!I)
m IF kzmiinmii,1>--v- INEI nqi
tlnqhul
2:1 in-um
m PH|fl'|Iy Inn]: XI '|H§M/HRH
um-
zks |>mi=mni---- um on
m suin 7|

Program /

that inese numbers can be ordered
Tnese are

1
2

eoeseo

>»>>§;;:;;;;;~w;~:l»A~A -7)b>NN-hhww—»ébuw- _u~um~A>Aa~u~A~>uwM>N>w _m~w4N7>~>»w-aw>~u~aua

9
10
H
12
13
14
15
I6
17
1s
I9
20
21
22
23 3 2
24 4 3 2 I
vvnni (he oiogvam does in ine case

oi N 4 is (0 \gf\DIE ine liisi
4/2 7iB2B numbers ine: is me insi
Huivvlmv, iwil men gun» oi Hm HL'>(\
nnmeev iiiai is bigger man ony
ominous Humbel

Following mis rule il wiii always
succeed WI mo sonnenses meikon -

H limes in 24 on AVEYEQE‘ so n wiii
guess me nignesi oi loin random
numbers neeny naii (he nme

As ine snltflnumbers N gels inigei
lhis success rate drops‘ mn wili never
go nelow 27 i929 pulcenl nomanei
now big N becomes lflcideniaiivi
2 71526 is ine nonsoenoenini
rlumbal 'e" or EXPU)

In me above Example ine com—
oineioan oiok ine ngm Humberaboui
45 per LEM oi the nme This may noi
impress some people, so cunslder ine
ioiionnng mok snniile a deck oi 52
oiaymg cards and irn/HE someone to
nick rive cavds ramiomb/(don'i\e1\heCcmputev see wnion cards ne
chooses)

Frnm cnese iiye cards ask ine
person to select insi one cavd You
now ieii the oomuinei what the Dthev
IOLII cards ans and n te\\s nnn ine
singie card ne selected 7 and now irs
right every nine

How does ii ' know" me unknown
card7

(Iv/Wlluliflfl WVVH 1/w annne Arm! 7555 51
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The soreen i5 on/roeo |r\10 iwo gs "3 . ‘ »_ 1.
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Enlist the aid
of this Pilot to
guide you
through a quiz

By GORDON MILLS

F orror a program could be deaoribad ul of mixed
m parentage, our veuinn oi Piior can, Th: iorm books would

desoribe it as "Pilot, out oi N. naoioy, via Chuck
caroomar, adapted by Gordon iviiiis iorme Apoio and sac Micro
and rransiaied ior me Amatrad by mo A Taam".

ii is rrnner surpiising rnar no
version oi Piloi seams ro oa ayariame
luv rne Amsrrari CPC464 rissprro riro
lr.ici rnar rne Film language was
orrrrrnaiiy wiifluii ior lzachcis ro neio
rirem prodrroe computer aided ionrn
iiig programs

Pnrnaos one reason ior rnrs rs rnar
rne “snoop Piior such as rnnr
available on rne Apple rs oyan more
oompiraarod in Iearn rnan Basic.

Om: advaiildge oi a srmpie Prior rs
riiar begimieis III programming can
be more easriy iriirrsrari rnro ine
reennrqoes oi srnioie oroorsm strut;
lures The drsadyanraoes are inar
rr does rioi aiiuw subii:iutin&S/
procedures nor any iorm oi msin
ematical eaiorriarion

Howevei ior ine ieacher who
wrsnes ro make Hp srmpie quizzes or
uimiial marerrsi on a quesl|ciii/
response basis. rnrs srmoie Piior may
save eunsidemlzie rrme whefl cniw
pared wirh a sirrrriar progiam wrriien
in basis

Tim yersron descvlhed nere is
based on ine Appie version iirnes
5004900 are aimosi identical) ii
iequiies oniy a ieyy simoie command
ieirers Wrrn each command ioiiowed
by a aoion as snoyyn in Tabie I

Airer typing in Program II rnrs
should be saved On running rne

£22‘
Text iins.
Acoeoi usei innrri,
Liar oi airings io check ri
thew is n Mulch with ins
iosr user inliutr
Jumn lo anoihor line.c; ciaar rne screen.

R: Remark or eommani iina
E: ior ENDJ End mo Piioi

program.
S: Allows a seora ro oe kepi

(that is requires anumhull.
non: To end wilting a program

nnd rarrnn ro manrr.

5

Yul:/e i Table oi cizmrmirlds
program I0 wriie a nEw one Diess i
(new program) Then enier ine name
which yoo wish ro give rr Afiei a law
seconds, a zero ioiiowed by a
question mark wiii appear

This is yum cue ro star! typing ll'\
Prior ir is imoorranr nor ro orrr in
UHHECESSGIV EDBCBS EHO I0 BHSMIQ ali
ieirers are oapzrais

The text command T. can be used
io orn any normai keyboard character
on scieen Crude giaphics can be
drspiayed by using -. + and a iuI\—s\op
ro build parrerns soread ovei a
number of iines

All the main commands can be

modified by v or N immediately
fnliowing rne oommano symbois and
oeiore rne eoion Tnis causes rne
command io operaie oniy ii.

nre mfldiffe! is Y and rne
/asr Match is pus/'li'i/e,

or-
ine madilier is N and the
/asr Match is negairye.

Addrrronai symoois used are ' io
precede iabeis oi iines to which rne
programmer wishes lci jump and $ ro
precede srring iabeis iri iines acceph
irig user rnprn P rnese oan be used
later in ine program in ie><i lines.
Tnsrs has ro oe a space berween rne
ooion . and ine s oi ine iaoei

Examples oi rnerr use are given in
Prcigram I oi Fmgiam ia and in rne
insrnroriorrs contained within PIo—
gram IIvvnen rising ine Maren command
more than one string ean be checked
piovlding eaoir is seoarared bv a
comma More aiso iiiai the iasr
symbol 0n a Match iine mus! airryays
be a single quoie il

As rnere is a irniirarron oi 33
onaraersrs par iine, ii rne iiiimbei oi
maronss ro no checked rsgrenieriirarr
aan be accommodated on one irrre.
rnsn ine ccmlinualiuii Maicii irnas
musi srsrr wrin MN: as snoyyn in iine
6 oi Program i

Aoaii irom impioving rire integrity
and slmciuie oi rno caromrrer
program addrironai ieairnes include
0 A oomoronensirre menn on iuiv
rung rne DIOQIBIVM oross i ro siaii .r
now prugram Aii orner oommands
are selhexpiarialory,
0 improved editing by ailuwing ine
rnsernon and deierron oi iines iri .r
Piior piugiam
0 An ooiron ior rne Prior program ro
be irsred on a oirnror
0 Pager! screen irsririg oi me Piior
program.
u Maximum number oi Prior pro,
Qiam irnes IS 400. This cuuid beenlarged iuilhei ii required by
increasing rne value oi MX in iine
130. Airsrrroriysiy, rnrrrairsrng/earring
delays cuuid be reduced oy decieas—
mg MX
0 Instructions and oommands
rooeriier with a sampie Piioi program
Included wiihin rne Basic program
0 The addrrron oia Score oommarra.
s; rrynran can be ioiiowed by any
nnmber ioosriiye or negairyei ii rne

A l!ri/ rsss Cfliilnulifly wim in. Amflrid
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soore number is iess rnan 999, rnen
riiar number is added ro ihe ourrenr
score‘ ii 999 or grearer, rne soore is
reser ro zerfl Ar rne oonoiusipn oi rne
program. ine seore is prinrso oui.
0 A iaeiiiry for Piior programs ro be
sayee to and ioaded from casseiie.

wnen irrnrrng or ediring a program.
ro reii ine nrrero rnar you have
iinrsned iype some on rne iiexi iine
iwrrnour a ooipnr arid you will be
ietuiiied ro rne menu. Don't Iorgei
rirar you wiii need rne command E'io
end rne program you are wriiing.

one nhhe simpiesr uses ior Pilcri iri
eaueairon is ro presenr srmoie kii0w—
iedge resrs Program i is rrrienoeo ro
iiiusrrare now program siiuciures can
be deyeiopeo irom rne simoie ro rne
more complex, rnereby prornoing an
irieai leaching medium for beginners

onesiroii i aiiows one anempi

ariiy. QUESUGH 2 shows how E
muiiipie choice guesrion oan be
wrirren

ouesrions 3 ano 4 arrow rne user
any number oi arremprs bur rr is
imporranr ro inciude, as in ouesiron
4, rne opiron (77 ro escape irom wnai
would be an endless iooo if rne
answer is nor anromarroaiiy given
ahel rne user response.

Quesiiciii 5 snows now ro obrarn
rwo answers irom one guesrron. This
inyoiyes a much more coriwlex
sirucluie iiran rne preyiousquesnons.
The iiye types oi quesiions d2mon—
srrared in Program i oan serve as a
modei ior simiiar guesrrons in any
di§CipIll'i9

If you irno Prpgiam I coinpiex try
Program ia. This nas oniy ihree
ouesrions and eonrarns oniy one
|\-"TIP

This iviini Piioi inrerprerer,
aiinpugn wrinen in Basic, is siiiprisr
rngiy fast.

The oniy deiays P oi severai
seconds P ooour on rnrrrairsrng and
wnen rnserring blank irnes or deiering
irnes (under EDIT!

Also, rne moouiar oonsrruarron
aiiows rne experi programmer ro
reaoiiy eroerimenr wiih aadrrionai
oommands ii desired

Now is your chance ro experiment
wrrn a srmpirired Prior. ir may be inar
more eiaboraie versions are on rne
way, bur rnrs isa cheap mernod oi
irndrng our wheiher you think a more
expehiive Prior wiih grapiiios ano
maihemaiical IaCiii!ieS cciuld be B
worinwiuie aoqursrrion

i nope you and your irrends 7 or
ouoris 7 dori'i groan ioo muori ai ine
riddies in Program I.
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l \ asrr CENTRONICSINTERFACE
Make use of that 8 bit printer.

Plugs inbetween Centronics port
and printer cable.

FOR CPC464 INTERFACES
RS-232 AND PARALLEL INTERFACES

'R5.g3;~ ‘PARALLEL’
Communicate with your modem Make ma‘ '°b°1 m°V9

Talk to other computers RU" hea1i"9 $Y$19'"5
Use ser|al printers Twi" 3 bi! P°"5
spm [mug mes Operates direct irom Basic

Standard 25 way ‘D’ connector 2 >< 14 WQY 5P@@db|°° ¢°""e¢\°'

£45.95 Price incl. VAT a P/P £25.95
Both units cased and include through connector lor inlerslacking or

cnnnoctlon 0| further add-on: (disc drlve etc.)
Literature supplied and soltwure on tape

*~k *1-
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K.D.S. ELECTRONICS TEL (04853) 2076
15 Hill Street. Hunstanton. Norfolk PE36 SBS
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1 n11: vs /11:1 1111n1111~r111 111111»111111 5111111111111 111111n11111
111111.111 r11111 Andromeda. 111'1 1 111111 1111111111 .1n11 11111111111111-111111111 and W111 1111 11111111111111911111 1111 111 111 1111111.5-1111 11: 1n1 11111, wn111 111111n11111 nothing 11111111 111 111111-11,-,
ma 111'gn1111 11111111111 W/// 1111111111 1n1 1.11111.1111111111 111.11 1n1 1n11 of1n1 1111111111111 1.1111 11 1 111111.wn111 11111 11.11n 1n1 1111n1111r¢n111111 1n1 1111 11111111111 11 11111111111 11 1111111 111 11111 1n1
1111111111111. 1 W111 not 1111 11111wn11 1'1 11 1111111111, 1111111111 1n11111111111 1111111 1n1 111111n11111.11111 11111111 hunting 111111n111n1 11111111111-11 111.111, 111 111111W111 11114 111111 1111-1 11111111111111111111 111 111111 11111. 1n111 seen
111 1111 r1111n1 111111111111111 m11111'n, 11111 111 1111 111n11 1111111n111111n 111 11111 1111 .111 1111111111111 1.1111 1111 11111 111111111111 1n1.111111n1111=. - u.n. 11111111111111,
|.m||n11n11n1n, Won$1111.11.
I Andrew Snencu 1111111111111n11 Adventure in 11111 F111111n11
111111 11111 11 11111111 11 though
11111 1111111111 11 1|1n1111 111 1111111111 n1 did.
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colour
1411512 111111111; 1111111 1n1111111111111 111 1111111, 111.1 1111'1n1'11 11111111111; (TA 61 111111111 in1n1 11111 111-11 1111111 111 111111111111111n1 mngblirll, 1111 1111n111w1'm 1111 c1n1111 #1111111-1111
s11111'11111111n 111 111111 11. rn1Iollflwirlg 111111111111 1111111111

wn1111111111 11111 111 11111111111

Final snag
from Andromeda

111 111111111 11111 1n1 graphics1111 number rn11n 21111. 1111111111111111 11111111 11111111111 11111111111, 1:114 sir PEN, 11
M505 111.11 1111 1n1 g1.111n1111111 111 1n1 11.11111 n1111111 111111111111111111111. 1111111. 111 11111
W11 111111111 WIS 111 1111111 1.1111111111111111111 11111 1111 1n11111111111.11111 Program WI” 11: 111111111 1 1111111111.-
ll hIlllll£l1xllElIl'lV n-A
ll run 1-1 W 6
ll Hill IIIPDKE ht|,VlLl'l'
1 nu
ll hm 1
SI Mm 1 ml
AI Mn nn.1E,l|,c:,|i,ll

wn1n 1n1 11111111111 11 11111111111111. 1n1 1111111111 11111 1.n111 111 111111111
MLL ntpln, (pin Illllllrl
/11 11111 1111 11111111111 111Comnurinq 111n111n1A111=11-e1111 11111 11 11 11111 111 111g1nn11'111111111. 1n1111 1111n1'11g 11.111111111111111111, n111111111111w111111~11n1111 111111 11111111 1111111111111111 51111111111111 1111111 1111 11111111 1 111111111 1-111111111111n

1111n1 1n1111111111n1 11111111171111111 11111111111 11111 1n1 111111n1111n111 1n1 5945 CRTL?o1n11 111111 11111 111qn1 111111,Cnmpufihg 11111111 ihe A11111111111 1n 1~11111n1 mlyuzma Ind

well worth 1111 mney M11 11
Ivan every 1111111: 111 :n1
M1111. 7 Pnlnp Manon,
minor.
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oun 111111"/1 n11111 111111111111111m1111nA111111.111111111111111111111 1111 n.1111 n1.11111111 1 11111111111 11111111; n1q11n1'n111.1. w1.=nm 11111 1111111 11111 nn 1111111with 11111 111111 nlwsngents 111Comnuling Wilh the 11111111111.11-11-11111 111 nm 111111-111 :11 111
1111-11111111. 11111111 11111 111111»111'111n1;.You 1111'gn1 111 1111111111111111
tho 1111111 11111g11111 11111111wn1'1.-1 1111111111 111 m1 co/rr—
1111111 1n11111111, 1n:!m1mg 11to J1. |l.t1'r|p 1111 c11ns111
II ILIIIIH lllI-I
III N ERIN IUTII Ill
ll FUR I I I III 1|
Ill M k I t I0 2|
NI l I lfil
I" PIIII RUIN I Cllilll
Ill IF IOII Ill! PIIIII '
‘I
l7I HIT l
Ill PIIIIIPIIII
l9l III I
Ill lflTl1 II

Ready to dig deeper
ms 11111111111 A111 McKay WISn1111'ng w11n 1n111g111,1 11111111111111; using rho ma 111111711111na lco111n1111ng wnn the
Amman, F11111111y 1111111 1.1n11 1111111111 111.
PLIII l1I,||lHflVi l,‘1tPRIllI"
(where n1 1'1 1n1 11111 111711111111Ann11111,-n 11111; 11111111111 1111111111.111 11111 1111 111 11111111-1.1=11n1p1 1 1:11:11 wly 1111 111
1n1 11111111111 sn111111.1111111

111111111'11 11111 11 111 1111111111111111111 111111111, W1111111 1111m1 cm-464 1111n 11 111111111n1n1n11111 1111 MODE 1/wn11n 111111111 1111111 1n1 111:.1111 111111111n movement 111
111111111 11111111 1111 nsx, 111111 11111111 11111gn11.

11': 11111 1111111gn 111 1111 111'-11111 1n111. 11111 1111111111 11111 111111 1 1111111111 breakdown .111111111-1n11'1n111111111ng 111 11-111

11n 111.1111 1n11111'111.11111111, 111111111111, 11 1 11111 11111
rnn 11-11111 1111111; slung 1n1light /inns /1111111 1111111111 11

M1111 511111 5111111 111 1v1.11n'1111 c11111
1'111 11111-1 1'11 111111 .1 1111111111111111111 11111 1'11 n111 1111CPC464 1111111 1111 1111111 rmwandI'm 1111111111 '111'11111111'1'11111

1'11 workings. _ Michaeln1111v, a-111-|-11, Southv111n||1a1-.

11111111 111: 1111 the 11111111 111
M11111 1 11111 2111 prevents
"1w111111' 111111;“ 11111111111
1111 11111 11111 11! 11111111111:
101111 1n1 11111 111 1n1 1111111.
- Jinn wmm, |v|.|11¢1n,
w-111-.
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old tapes
1111s 111111 11 111111111111 1111111111 11.111111 w1m $1111 1111117111111.A11n111111n 1111111111 .111 1111ugh! 1111111 11111111111, 111111heanrry 1111 111111 11111 111115
111111111114. 1 11.1111 11111n11 1111111111111 the snvs n11 11111111 1111n1 111111111111 11 1111111 111
svnu 1n1 1111111111111 111 CA7 11110110. 11111111 10 1111 11111 1111n1 111111.!1|1l1u//y 1 111111111111 111111111111, 111 1n111 111111111111 11111111
111 511111111111 111111111“ w1m—11111111111111111 1111 1111111;rn1 111n1111111111 111111 111 111n11 11 1n1 111111 1111 n11n1111111111111 -11111 111 111111111111111111111 1111111 111n11 11111111 1111111111111111, 111 11111111. 1n1 111111.111111111” 1111111 11111111111 s11111.111 111111111111 uorlmns berween111111111111111111 111111111111, 1111
111111 1n1 A1n111.111 11> 1n11 11111111 11111 1111111 1n1 ,1111g11n11n1 answer 1111111 111 111 11111111111 1111 n1w 1.11111 111 11111111 1111 1.11111 111 11111141111;w11n11111 11111111 1111 1111 111111n111111111 1111111111, 11111111 1111111
1n=111 1111 1n1.= 11111111111A 1111 111 .111 111111111111-111111111 11 1111111 111 1111111 _
0011111 Cox, Dlgunhlm,Eu".
I 11 111111111 11 1n111gn 1111have 1 11111 1111111111 wuh 111111111111 11.111 head 111111111 111111 11111111111111 1n1
111111111111 head 1111 1111 1111whenever 11111 111111 11111 and111111111 11111 should 111111111 1111'911n1111 1111111 1111 111111111115 b
11 1111111

1.11n11111n1 w11!1 1111 1111111111 1,111 1111 as
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C/‘C454 11111 11111 11111 1.11111111 11111111111111 1111 1111 11.111
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11 wou/11 11111 111111. 11111, 111111111 1111111 11111 11111111 111111111111111111.111111 1111111111 .1g11'11 1111111111111111111 1111 1111 111111 1111/11111 11111111? A1111 11111111111111111111111111 11111111 11111 1111111111;
11111111111111 1 11111111111 11111111111111 1111.1 1111111 11 /11111,11111 ox.11 11111111111 1111 11111 me111111111111 11111 111111111111 1111111111111111 1111111 K1111 wim 1111
1111111111 1111111111. 11111 1111111111111 11 11 1111 111111111111111111111 /1111111 11111111 111111111111111111111 111 111 111111111/1 .111
1111111111 1111111111101111111 11 11 111.11 11111111111111111 1111 1111111111111 111 11 11111111111 111111111 111111111. 11111111111p1111'11g 41111111111 1111117
11121112111111 11111 111111 1'11 1111 111111111111 1111111 1111111 .1 1111111111111111111 111111 1111111111111 111111111111 11111 11111 111111111 11111111'11rv111111 .11 1111119 1111 111111 11111 111111 1111111 1111111111111111111 11111 111 1111111 1111111111111

11 11111 11111111 11/1. — 11.51n-14-1, mg-11111111, 511111.
I 11111111111111111 11111111 11111 111
1111111111 11111111 1111111 111111111111111 111 1111111 9119111111. T11111111111 1111111111 1111111 1111'111111111. 11111 1-111111 111111 11111111 =11 1111111 11111111111.

0111 1111111111 is 11> SBVG 1111111111111 1111111 1111111 11111 1111111111 11111 1 11111 1111111, 1111171111111111 1111111 111111 111111111: 1111111111 1111i11111111111111111 1111111111-rively 11111 @111 1111 1 11111111spike 1111111111111 11 1111111 11111111111111 111 p11111»111111a111111
111111111 111111 1111.There 11111 be 1 111111111 111111111111 1111|<e1 11 111111111. 11‘;111111111 1 1111111. 11111 1111 111111111111 111 11° 11
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problem
1 1150511111 v111111111111 .1 1111111/ c111111=111111g 111111111111111111111. 1 111111 111111 11111 mv111111111 1111 1 11111. 1111 M1r1'1111'1 1111111111, 11111111111111
111 11111P1111111,111111, 1'1 111111111111.-111111111 11111 111 5111111 nxao1111111111111 11 11111111111111 111111 111 11111 111 11111111 11111 11.-111111 1 11111 11111111 1111 £11111
mp 11111111111111 111 11111 1:1;-11»/111111
111 1111111511, 111111111111 3111111111111111 11111111111111 41111111111111 111111 1'1 111111111 111111111 11111111111.w111M1 Fisher 1111111 11 1111

1; 1111111 111 1111 51111111 1111111111111111111111 1111 1111 FX80 1:11’switches, 11111 1111111 11111 1/1111111 11111 11111 11111 11111 3 111 1/111211.901 11 arr. 1/1111 1'1 111 111111
111 1111 11111 W111: 111 1111111111111 .11 111.11 1'1 .1111-11111 11111111 111111111111111; 111 1111111111 111111 _1.11.111-=11. 11111111111.
I T1111111111>1111111111111111=1111111111111 1111 1111111111111 1.11111111111111 1111 1111 RXBD. 1-1111111111111Mr P1111111 111111 11111111; 11111111
1111 rxao. 11111 1111 111111, 11111111111 11 i1 11111111 — |\'s1111111 111111111 111111111 1111111111111111The DIP 11111111 1111111111111111 111111111 111111111111111111
OH 1111 FX80) 111111 11111 1111111111 111111111111 _11‘1 111 111 11111111111 1111111111111111111111 111 11pof 1111111 111 11111111 11 11111111111 1111 mp swilchesfirst, 1111111111 11111111 11111111 111 111111111111 111

Pretty
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A 15715» 111111 11/111 111111111
1111 F111111111111111 11101111111111’1111; 1111111 1111 111111111: 1111111111111 1111 1111 WDN1 111111111111111111111 1/1111 111112. 111 1111111 11111111; 11111 1'1 11111 1111111 11> 111 111111 111111111 11111 1'1 111111111111111111111111 111 11111 1111111 11111111111. 11111 1111111 WIY 1 11111 11111
111111 1111 11111111111111 11111111.1111111 111111 111 11111111 111111121111 11111 1'1 111111 11111111111111
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'l‘|'L|lI| llrln|' '

I111: 111111111 111 1111111111111111 1111111 11111 111111111 111111 111111111111 1 11111 11 11111 111111 1'1111111 11111 111111 1.1 we 1111111111111111 111 11111111 11 1111.1
1111: 111-11111111 11111 111111111111.1111 11111 111111111111, 1111111111.11111 1111 11111 1111-11111111 111 1111111111 11111111111, 111111111111,
1 11111111111 1111'1'11111111111'1111 11111c1=cas4 11111111111 1 1111111111111111 11 um. 1111111, 1'1-1 /111.
11111 111 11111 1111. 7 mmL1111111111, Sohwnu:11q|11-11, 11111111111
I AH 11111 11111 1111111111 111111111111 11111; 11 1111111111 11111111111111 7 111111 11111111111111111 1111111 c111111|1i1111111111 111111 11111."111111 1111 11111111 11111111111
A1111111111 111111 111111; 1111111111111 1111111 111111 he was111111111 1111111A11v1111v. 111111111 1111 111111111111 11 1111111111; 11111111 111111
11> 1e1 11111111 11111 1111111111

Saving V
data
AS 1 1111111 1111111111111 111 1CPC4E4 11111 1 1-11111111111 1111111111111111 11.1112, 1 11111 111111 111111111 111111111 which 1111 11111111 111 1111111 111111111111 11 1111 11 11111
11111111111111.111 1111191111111 11111111 111111111111111 111 11111111 11111 11 1'11111111 11111111111 11 11 11111 111111 111 1111111 11 1111.1 /11/1111111 11111111111111, 11111 11 111111111111 111.11 11/ .1 11.111

11111 11115 c1111111111111 WW’! 111 111111111
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Iukings. A/I melhudx l llmrllall nala IESM/IEd l'll mallglllaa btmg Wipfid lln SE!/myH7 allaaallaP/ease wlllll IS llla 3!I$V|/EV)ol wllala can / fVlH1Vf7—c>Il
Alcillll, onllli, slllwy.
I The anallal to ml PYDD—lem la IO ouen vlfld lloaa aGUIWIYW OLAIUUI ma at lna SXGH
0| ‘(But pffiglim, nalala you donnylnlnaliazng This ailucatesannlml lor lna CBSSEIIE SYSIEMand i5 llalllavall by IYDVVQ lnlna llnlawllla llnaa llnaa

n avsnur 'ditI1'
1| nzmv NIIIEIH
‘!.‘E‘?_'E““_T_ ,,__

Going
down
I HAVE dlscm/2724 how In
make the Am.nra|1': :2/2211
aalllll IYDWHWIH/S lllllifl slall

Prmlmg CNRIH H makes
I/ls Eursw rvmva MU one /me
Who/v I/is cursor reaches the
IDP OI Ihe streen, anything anma SC!!!" lnallll dnwn rna
lnl/llwlny plnqlalll amlwa INS

ll MM l
I LNITE 1|!
II IIIHT WIIIIIIH ll'|l|
M fl1l||l'
ll Pill‘! B|Qllll)|
5| lflTll'4l

/NIDE U!/S w/‘line Mlle/p Inlllllal IEBUEVS ona list llnnll.naw aaalll an "llllanlllanllllalaln pugs alllv L‘t7!IyVl!M—/BIIOVIS on an GXEE//E/V! D!l7|1|1L"lllln Jlnln macllw, lol-
rm.

Line teed
WITH IE/£!E!I¢‘E lo lallllallliara sr|quVY lauallllng IheEDSIUI /V'Ii)<'|ll7 — bslwflvi lllaAmitlad and ma rxsa P//!vIEr_ 1 analnlnlalalz lna Slimepfflb/Em

/l ippeals mal lnll aan belaanllali mllnlvn lna plflgfifiklnlng as llla mwllld vvfildPIDCESSDV !V¥l!)(ES anaalrla
allawal-we l'n its lnallllallnn

Shield yourself from
those monitor

lrl/vu '/DUI magaline a g!EIlna/ll ln /earning V0 USE lnaCPC464, aspaala/ll as ll /'5 mvrnal lnlnlmalHDWEVQV my main IEESOHall wrilmg [S lo llaln all srs4
llaals ll? gal nu 0/ llla llllllanlundu/allolvs, screen lllxllllrlllnalaa Palll 0 Wei! desrrfbedll lnYOU! Malall raalla a MI/Vi-bi!nlnllllalng DSCI//SXIOHS.l spent ma /l'lal SIX WEE/(S llrawning my cpclxsa llvlng to
50/1/E lnra alllzllaln, which VSIIIDVE lnan annoying aanaalll/ly
/ale mic lna nrglll as SEEMS I17be [he nalln /lll MS alllnnlllalarldiusrna pfllb/E!!! fl llllll /I
dGPSl1'l a/ways naiwanStraight aw/BY on SWIIL‘/Y 0!!

and llnlllllllnala/ll la wll1a-Splflid llllnllgnnlll all GT545L‘l'E2!I.( which /ISVEIIT beenllllll1l'll"al1.Sn EV!!! lv YOU gs! ala»/alalnanz the new one wi//3/"H75! aalzalll/ll llala lna
Same lallll.BECEMIE 0/ lna azlala /aallMI!/BVHIVIBIE/Y lna S17 ca//edL‘0H|pi/IE! EXPEIIS in Dilldfipaflmenf SMIE lll sfli/XH—llanlnlan lalllaalz to believelnal the /allll Qt/En allrllan

So anal I'VIBI'IY phone £3//Sand -ll‘;/la to lnl'a alllla 1bétfilrlé llalpalala and L‘l7!I—lactsd AIIISKIBI1 laallnlzall-/apalllnanl myse//.
Thgy Dlllllilffiéd lllal Ifi/'5undulalion Wat‘ a P1017/pm wlm

iitters
lna/l srsa lnnnlrllla and llwas easy X0 IECIIYY. They I0/iilna to lalllln ll and they wnlllllnala ll back, !!¥0t1lfiEd wllnln aweek _ lna nlln1l'/l'aall'lln Cl7!Y—allla lllan EXIFS anla/l1 nllalmllla f!a!Y5fl7V!HE!Wellnsar/Y/uurweekslalelll lallllnalianll at lllng /ail mylnanlllll la mtk alaalnl wlln nlllnllla lll'l=/an: llnallallxlna H7Sllaln Me eve:If loll aan'l do wllnlllll ilml MP fl) ml weeks manallllal vbliin a laan lnanllnlwnlanl ma H/Efllually, D! du as
1 SEW H1 EIIOHIEI lallal I0 aul/ralanl magazine, IEIHIIVEthe l!G"SfG!!l‘i9! V0 the alllama0/ ma DESIRE — F. Blshlrls0lI!hl"\Dl0I\.

blllnl In lnm ma naaamrvIII!/U517"!/Y! and l'l walk:rna IVEHIISI I HAVE gm ll)
allllalllng ml: nlaa/aln Anllllll/a raawlllu _ ll lllnlalnlaa an alll'/l'nll/ Jpfltiligbelwuun llla /lnal lllalBpp!0XVW!lIS lo a Slftfl/8 llnaIuzd V011 clrl aanlala ml; by
llllllng ln lnlllllallana /0! 7/72lnan llna allllalnll ll

Pill" IL C||R|(27ll't‘|
mlwalall II!" JMIE lnala VS

a blllll BHSWE! — J-nln
n-nnm. Wlmhlly.

Monitor
choice
I/N75/VD K0 DHVI alllalll TV mIIDMDIE 65 a lnnnllal /D! llla
CFC454 anl1 HS a laaana rvlnl lna familywlll/a 1 annlaalala l aalllll
/us! ulllanala any rv anl1 lnaMP1 allwal Supp/y/V!YDl1—U/I10! and 'llall>lalll='all/alll, lW011/t1D!EY!fX|7 DHV one 0/ lnan//lnnnllnll wlm lnlaal assMplll L‘l1!!EI'IV/V an lna market,
since HHS 1 be/ieve wall/l1 glllaa D€I!E! qllfl/IIY nlallllafund! alll allla ME/W lllnal

CPC454 IIS€!S wllllll1 znnlaallala vnlll llnnlmu Bdv/'6! BI I0
ml alllvwalilnllll ll! Ihsss rwlnanllnla wl'ln DH! /I‘/Dill!!!
aalnmlul. _ an. ollmlhvlunmln, Pmmllanllnrl.
I Al we lllnla no allnallanca
D‘ thl 1v/nlnnlwll YOUVItul\I>OV\ we ala llnama X0BKQYGXS In amnion Hnwlvevwa IV! MUG alll laalaala wiilnhlign

Short
on words
l NA VE NJ! lnllalnan ma lzlaal1ll'lla ml lmllzlnazlaa CPC454.Wll/'/e llla aqlllplnlnl ls I/M03!WVIIVDMI /all/l, l IVHISI Sly mallaln nlaanpnlnlaa w/‘tn mallaalllnanlalllln.nla VIDDDVI aall/a alllwa rlalnllla llllallaaa llnll al ma am
and VHIQIYEFES wlln lna llaalland DVWE! lalllal. /1 lna aall/anali aalna lnll /ID/Vi bottom ofma l'nlal/aaa ml"; PHID/E!"
WDLI/41 nlll nala nappanaa.AC/dflrflrla//y lna nlanllalre/Is lllll la make a copy llllnaaln (1756, but alllnllaa, JIHPIIIE,Alnlllall llalla ~07 aupnllaaaIEEIJIH1 alxa.cnnl/nallng lna Eflmplexffy

of the laci/[I195 ihe! yau getwlln llla alaa l1ll'lla and CP/M
Ind ol Lana, llll t10Cll!Vil!Y-lallnll ll llall lllnll ll aaalllalnn: ‘(ml "OW nalla H7 DHY anwnlln 0/ alllla dflbuflianlll/'D!1
(CF/M U52! slllaa and LIIQOUSE! allrllal1.-la Sllflfigfl lhmg is lnal
you gn all flrflgrfllfll (In!/Md'int? an mllnlalll and dlbl-I.V'
glrlfl alvl wllll UDSD/llll/Y /v0ddtilfllfllilfllibli.Palllalla VDIA anll/l1 llln an
alzla/ll 0! Iwo an lllala lnlallngNIIIS MII1 wflm olllal /alks I47nllial SDMG discs willl ma ms:11!!‘/I. c.w. millcnninlmllli, null.
I vva Uttflk YDIH nnlv laaiglblmdi cal aalllulalnl walnlanalla been la ll was alalan lnallna package did alnllaln a aln
mu and the lnanllalalal Logo,BIC Even It YOU mid lniaYeply, GUY A team hacks wili buworking DH lna articles you
want

Lack of
resolution?
ONE VIGSOII why I Dbughl lnaAnlallall was /D! /{S aalalllaallrest)/ill/'|7!| 0/ 640 X 200 }7iK€l$,
on reading llla !V|l!IiHU/ I W88

I,, i
i

C0/vwuling lllll Ih: alnlllall ABM was 7!



1allllal llnala;;;l1 wllan lna
la;a1al1lln was ;a1l1 la aa em>1 400 DIXE/I.nawayal, 1 aln naw EVIF1a;al.1 and ;alnaw1la1 al;all-allllllall 1laaaa;a in c1laa1al 511 ha: naw §|7!YS aawn tn 1a;l
220 X 200 PlX!/S/ wlllan, 11any, 1; I/ghi?sy ma way, wnala aall 1 gel1nl1l1 a1 aarlwala amal rhanAnlalln ala11> Tfy pl1nl1na a'sa11wala Ayal1a1l1a' 11;: a;we!/—1'! waa1l1aa a glaarna1a17 rahv Panulnm, l.ihII-
uln. winallaml. lhma.
I 11 vml check Page 3 0|cnaplal 5 yaa w111aaamal1naresolunnn ohangei aaaanalna
wnlan mode yaa ala working111. sarlwala la ayaliaala ilalnnallaaa such as cm.‘ Layai 9.Aaulallaa allalna, Kuma.canlal and vzlaill salnaa. tonlanliall but a taw.

Hysterical
DMPI
1 HAVE laaan11y aallalll anAlnallalr c1=c4s¢ Ind /1lll1 11ya;11y ;a11al1lll man any amallllllna aalnllalal Pall a1 m1lala1;a nlall aa a11aaalaa laAmsnll val mall ;all1>all andunruursgumanl1ll1awayal AUYIIIIHA1 llaya a1a111llg lll ma allaauan a1p!IrIll!S Navulg mumly ;aan
ma DMPI ln allllln 1 llayaallna1al1al1ll wlla1l1 aa aanallll ;lana nall la a anaalnal1al1ll11. 11:; mltpul 1; .~ly;lal1aa1
and ma lnanaal ;a1llll11al1la;aln1l1a; aal1lal yal;lan; a1ma saalla.Ax a ;a1nlll1 student alady»1na llllnllalal; 1al '0 anlz 2'1aya1; 1 naaa a l>l1nlal wlm;aaal1, a1al1ly a1 analaalal;and ma aa111ly I0 lllllw glalm;
and nallalln la11 aalaanaallla;1llaya llly aya lln ma Ellsurlnxao caa1l1 yaa la11 lnawnalllal 11 can 1a1111 maU/DVEIVYEIH/Grlld laaa1lalnanlaand aaa; 11 need a ;aaala1aaa1a> _ s. Lulu, raran
Gull. ulllaan 5.11
I wa l1an'l mlny VOU 11 nayaany co|Y\D|ai11ts wllll lnaEpsnn, all; ylla w111 llaaa Io
Purchase a avaala| lead innlanla 1; aanlaal1nl1a wlm ma
Alnallal:

‘ib
,0 0;,0

1' —"-'*1'0

REGARDING Alan MpLaL‘!I—1an'; plflgflilfl 1n ma Malan
Comvulmfl wlln ma Amslladlna l1lla;n'r My allaally wnlan
llan a1 ma Dfflgflm na w1;na;to ;aaal1 all. 11 lla wlla1a111<ama lnllyalnanl a1 ma 11ni;1lal1dffiwillg I0 aa 1a;:al,1;a;llal1na wlla1l1 have to anllalln maink ;w11a1lina a;1na lnaan1na
aaaa. 111a actual l1law1nll ll1ma alla1a; 1a111ll;a;1, llawayal.lnay aa SDEEUEII Mp ay aaaal

av ual Lent.A11llllag1l the mflilaanllnan lnamalnal dfllwlflg aa1la1a 1; X0 use ma llll1alL‘B—u!d1'fll-3!! lnamaa
x=lca|lI) Y=r.|in(I)ma ;1na and aa;1na 1ana11all;an nallla aalllllalal; lend to aalamal ;1aw. A a1la1a lnay a1;aaa l1a11llal11n lalln; alx and y

by ma eall;11llll.lllayl = 11
wn1l1l lan aa laallanaalz la

Faster equation
'~ may be answer

give.‘
y=|qr(ri—x*la; 1n llla alaalaln be/aw.1111; lnamllli 1; 1a;1al aa 1:l1aa;n'1 involve lna a;a a1;1nailld aa;1na 1alla11an;. 11 1;.nawallar. deaanaan: all ma

laaill; ll! ma a1la1a. w1m alal11ll; of a1llllll .150 11 W0!/(llaal ;1llwal man ma lla1alall'all11nala lnamalr. _ J.P.nllaam, Gntuhood, Ty»;Ind Wur.

ll IIIJBE I
7| ULL IIH1
3| Ullflll SZIJII
ll V1-Illl
5| rfllrllrl
6| Fla!
7| FUR XI -fl W Y!
9| nlfllill) ND lit]

1| y
Ill
ill
12!
in
HI
m
lbl

-snmlzz-(lam
PLi‘|‘| l,y,1lr|.|n 1,-his-;
run ll1;,y,=lr|.111 111,-1,1:-1
run l‘yll1fl'\nT l.-yn,1s-1
um
rm 11- | Til 15
M 11,1
um

I'll IIILE lll
Ill Fill llll W 15
HI INK H125
Zll PM II l Tfl lllilill
Ill IIIK l'l,l
HI IIEIT
Ill Elli

Ro|and’s
keys
115115 ala ;alna llay; ma! all!It7l ML‘/ildfld an ma 1n1ay ll11wll1anl1 an ma Rapn.

PIIIIO ~ EMOI
Spun - Rlfllllzsc - Abnl! wal-

7 J. smmll slllllhool
Cllflbla

Buffer
tlusher

151 lna 1laa1n ay LDVIJIBHI/IFmy yaa an an EXCE//Iflllall1l1a;al1aaa11aa11an,anl11allglnay yall lalna1ll llll aal
DOOKNE/IS.1 llaya walallali wllnllllalm yalll laallal;' [l!0b'1aln; wim ma kdybflllldaarlal,ana wal11a 1l'1<a to arral ma1ll11aw1ng ;a1a11lln.To aeglll with, mala 1; na;1ng1a 1:411 w1l1a1l w111 11a;nma 1<ayaaall1aa11al, al11mala

1; manAln;1laa ala llaannl 111; a Ilada ;aa1a1rnala 1;, Mzwlvll, a ;lna11llla11na wlllan w111 ll11llw maa;al la 11ll;n ma aarral quickly1 wlla1l1 a;1l man wrla awna crwv 111 ma Fifmwlfls;laa111aa11lln 1ll til!!! la pugs14 5. wn1all aaaalnanl; malaa11na a1 aaalal; assayrna 1lla11na 1; 1<1w 11541;01411. which ml; tn ;aa 11 aallalaa1a11; ayal'1aa1a rlaln ma
aanal. ana 11 a allalaalal 1;1llanl1 all; IIPDVI 11.11 na analaalal 1; ayal1aa1aman ma lllaana !Ilil!!IiS with—out waiting 1al a key In aa
ala;;al1Al llaalllllanlaa, ma way la11a;ll ma xayzlaala 1la11al1; llllanaa1al11y 1111 ma lllal1naanl11 11 lalalna w1maal aallalaalal. Tim following smmlaazina dun 1ll;1 mal.1=1aa;a nala ma; us wa alaan1y flushing ma aa11al111; nll;naaa;;aly la all anything w1many analaalal; w1l1an lnay aa1ll ma 1la11al.

one aoooonun; cnu alarms
an c.n:1\nan

rlla laaulla llaaalna; 1ll;1

a1ll ayla; a1 lnalnllly, ana lnay1n 1111 aa la1aaa1al1 anywnall1n lnalnaly, a1maagrl 1 rllya
pal 11 al aonav 1>ala1y /lllaalnan;1la11an 1>al1w;a;, allaaaaaa;a 11 ll all1l1<a1y la gr! 1nma way a1 lllyzlung a1;a.an aa11ing ma llllmna a1assay ally analaalal;ala;anl ln ma 1la11alalaa1aaal11n ma aaaalna1alal anll maEBNV (lug 1; mt. rnala1ala waL'u!'Y an laalnna lna 1la11alan111aal1y 1; 1a1aama lnaan; mal nll analaa-lal 1; l»anl11ny - mal 1;. ma1la11al 1; smflly .on la1aln1nll llaln assasma amal //nyls w111aa aallaa-laa, aa 11aaal11nlln a lna;n1naaaaa nlaalaln 11 lnay llanaaa;aaly to PL/SN AF untoma stick ana 1=01= AF aalalala1aln1llg lll ma aa111llg [IVO-ymlfl1 1la;1 ma: 1111; lallana w111;a1rlaa 1al yalll laallal.FD! ma blrvqfft ll1 mll;alaalrala wnll ala usfny MikeBibby‘: Pmyfllli HHKEV, maaaaa; la aa anzalaa inla;1>all;a Io ma aw: lllallllll
ala.

co as I9 an rs cs
rna sun IJIYIESS ;naa1l1 aa

1113111 1955 . allnaallna wlln lna Amsll-SH
1-

1
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30000, wn1an 1; &15;10.Tu a;a ma lalli1lla 1llllnwlmln a aa;1a pmgldm ;1lna1yCALL auuoo11la laalina na; nll I1/SES—lllla; ;1l1a ar1a;l; anll1aaya;I//177519! 1anallan key: lnlaal1 (HIS! mal M! walm a1s1a;gllw w111 nna ma laal1nanlla; ma /all a; he waa1l1111<a _PI!!! ralllll. B\|II\|lY,unal.

Tilted
Trapper

1 r.~111v1< mala 1; a 1aa1l al bug;alnawnala in ma Tlalwallllllalaln lclllnpllilna willl lnaAnlailaa January! llaaa 26.
1 lllall la gel lna IVWHSKEVdown aal ma aaa1<;1a;1l key 1aaa; nlll ;aaln lll do anymlllg.zx anal all a11wlll1< alll llal/lillwn rna alaalaln wa; lyaaain ailla la mal an Page 261 man aa;;al1 ma aa;;a1lala analnal CPC464 a;al wlnlll1al1ll an 11l;Anl;llal1allamalalna mlng llaallallaa,/ didrlor

WDIK » IL Rauliqlln,uilllalall, willai.
I oal lvpesellevi nalnlallyband lnlal uaallwalli; I0 nalna; llal ml; lllnll may llanl mawlung way I111 zlraifl 111;aylnlllll llllnlaa in llla alllalalal 'duwl\' anaala llaya ilaan‘\ nal '1' Tlllaanagalaaaiallllllllal laaalng a; wall 7 llalyaly law £10

Leaving
the club
1 WOULD /fke la wrlglliliz/ale
yaa an all allaallanl Imigal/I19aal a1;a llaya a lnaall ailllalma Aln;llal1 a;al c/ill: wnanilayina ma Anl;llal1 wa ala
aalnilalaall wlln 1lialalalallllllllanllllali alalna a; In/0111
ma a;al;' a1a1l slid gemlana11l; /Ike M2119 sallwaleanlia llaa lnagallna. a111lllla;l£20sllan anal 1aln1ng 1 111;’
Em/erfid mal Aln;ll11 l1l1a; aanila allaani anaaaal alaawnala.
ayan anaaaal man Amsu/1':l1l;allanl al1aa;rlll; 1; Bflpfl//mg Aln;a1l
lnaal ;a11ma ;a1iwala la mal1i;lllllalal; alll anaall alla ;llaal lna mlanl; a1ma1lawnal;'

alllllAlilnlllaaly 1 aal ma 1:/uhIvlagallrlé ilal ml; aan nllw bebflizghl rlllln any rlévl/Suflfilllrral 95a. rnalalala 1 1aa1 mal 1waala naya aaan llallal allay
nal 1ll1ning llla a1a1l ana ,ll;it7!l1E!l!Ig ma miylilinl.Be/we wl1llng 11ll;1allal layaa 1 have given Alnallrl mal1g1l1 a1 lallly ana 1laya wl1llan
la maln 1aal ulna; 1n a11 yaimay lla nal ;aaln la naya maaallna;y la lanly. A/sa 1 llayawllllall 3$l(l!|g 1al nala DUIagain naya received lla lallly.1n 1ll1ala1;1la11la;l wllla I0a lnagal1na ;a;ll a; yaal; and!;na11 aal-la1n1y nal lanaw lnylnalll1lal;ll1ll w1m Aln;a1l.

HDWEVEI a1lala11 ma !rlaan~lflg 1 1aa1 1 lna;l aay wllal a
all111anl lnalnlna ma CPC4541;. 11'; lll;i a allalna Alllallalll1an-1 arfal ma llaal up ;aly1aalnal may aaa;l. _ Philip
"IIII\lI\, rllnialilsqa waiia,Kalli.

Hint
from Al

1 rypsu 1n a11 ma galna; 1laln
yaal 11l;l mlaa i;;aa;, allll mawala PVDEEIIDV lna ;alaanlialnll, I/id aaa1l1n'1 yll any ll1manl la lan w1maa1 anllallnlaal ll yallaly a1 allal;1 ;a;lla;lal1 mal mayallaian '1 aa a111n yDi1I!!sl1'1lg:so 1 a;1lal1 a lllala a1 llll'na lllhe/p lna ya; may wall a11lnlna a lnl;lala; allll IypfllgEIVOVS, a1n1l'm yaly 1la;llalal1NI nal llalng all1a In lllal malnlny;a11.

1vllw la ma aalnl. 1=1aa;a.
l11aa;a, l1 all1y 1lll llla 1anll a1aw amal nay1aa;1 w111 yaa allan alllala an llaw ill check apmglflm alll1>al1y a yaa krlaw,nlnl; all 1law 10 mull: 11 aa;ialI0 1lnl1 alllll;My 1l1anl1 showed lna llllwI0 Du! s101=lll and a c1111s111llaan lll anllw w1lala lnalllaalaln hfld Q17! laBy me way. lna pfflgfflflliala a11 lllnnlnl nllw ls!-1d!hsy'reQ1251, el/E11 Dlgger wlm 11;baIli1s% allal laal you an malana _ wa11lny lnala alal.Keep ll aa, and nalny ilflw1m mal .lll1a1a, we're allwl11lna 10 1aaln 1lanl maEX[JE!I$ _ Cyril Bollil,rlaliallaml cilalilila.
I ay lna lllna vml laal; llll;

yaa will have reaiised nllliollill
lnalAiaaaalrlaainalallaanlla
nlanlll a llalpilll llinl l;1 lna klfid
you lllaan

Falillcomlng lnallma
allaalli llna I law lllllla ot
these lnlanaea ia make liia a
lllila easier

Printing
up the
answer
1141: VE/'11:! wliilall a nlaanlllaalllla lllallna an lny c1=c454mal w111aalnllln ielllunlagalllla1l1p1ial1l1llll. The laallllall;a11 wall; a1<, lllll 1 alnhaving alaillaln; alllll1ng maallllaal an;wal lln ma aalaall1 aln ll;1nl,- lna lllal1nacs!/ed TXTUUTPUTQX sasnla lll1nl ma ya1aa allllla1naa1llma HL lag1;lal pfl/I.All/milgll 1 knvw ma yallla
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uiuin
Xlinmir
iiisiill
uniii:
mi am

nu
BNFY

IE iv ilslll iii
ir mix LII
i2 1| ii
mm lmi
7! mill cu.

ii: 2
an 1,11
var >1

F5
mllllll

slllllnl 111 NI.
in

21 lllial M
iii: III
Alli ill
an il
lill i

will
will

i,1>lil

PFE25

illli
lllai;i.>1i

i,ul1

luIlYlK\

A I

L luw

.11 lliralll

1; aallaal 1 aan 1l'nl1 na way arlaala;an11ng ml; a; a aaa1lna1l'll;laal1 lll lwll aallalaia nallnalnilala1; mala a way 10 l1a ml;wimlla1llay1nll ill a;a i1a;l;>Frill//Y1 L‘-911 yaa IECDIVPlnana a llllal mal l1ala11; nllwlll plaglaln lna 5545 0111l:1;p1ay chip. — AJ‘.Yfllnpkilll, Pllliay, slimy.
I He1e'5a lollllnalnalshaaili
do lna lllal 11'; designed la beaaali wlln HEXEY laaa Mikealllby; machine alllia articleln lna lvlalan zaallal lhflugh
yaa aan all; ll anywnala.A; shown, in; nalnaal youwllnl Dflflllflg alll l; alalaa al
&ZFFE,93hdCUD4Bd!D'w0Ik—space" a1 alzrmia.T111; VEfSiDfl allnla oal alllllalaaliinglalaa Falalalnala.alzoo becomes 00512You allll Q8! lallna 1111; llyprllltiflg Spices 1flSl€fld ct
lalaa. illll check lal ma saaalalcase wnan llla lllllnllal i; llaaiizeru,u1yoi.l‘l\ lust llllnlllianllal
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1 lialallil in mil
mini
i1.1li
mil

lnlll aimlli Ill inn
1| uanu lmlllllllll
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|!|I\I!l VIIIVII

lillinl;

ll»
llllnll la lllil

lull ll l\l(l

lrlnlllallna wlln ihe fllvrillflrl alllll was 1;



ou know folks, ono of flu
Y man aiiunuiiiiiig iiiiies

of nu may ill aia udimrial
imiaa ii (hi Iffllffllflfl iiiail aaasiaii.
To iiia -aaaiiipaiiiiiiaiii in lhl
lplrrmnll Cfluflhiflfl auiaiiia I do a
quick !Cll\ in your iaiiaia,
sapaiaiiiig iiiain iiiia aaisqaiiaa
suaii as Pnlilblg, illblilillifllll sai
puhlicafinn, aaiiiiiianu and Ill]-
qllliofll, aiiu listing quaribl.

This is done so iiiai iaisi. when
everybody rias COME down ofl ins
isiiiiig isuiiisi 1HC|Uded) iris A Taaiii
can iaaiiis iris letters IOQQIHEI.

During the \ast iaw iiionins we've
received SBCHUIS cl inaii an an soiis
of topics Paiiisiiiaiiy aaiisyama ais
(hose thfll aiaiss ins FHSQEZWIB
COMBIIL iiiasa thil arrsi COV1SlruCtive
Cri\ic|Sff\ and SUQQESHOIIS ioi
iinpiaysnisni and in paiiiauiai those
iiiai Gorilaifl pviise iai ins ganiss
wiiiian by aiiiaiayii not on ayi slafl
isi apposed H7 ins ainaisyis on ins
siam

QIJGHSS oiaiii people yyna naya
lyuad in iiiiinas insaiiasiiy sna so
can‘! gai ma aiagiams (O Hm naya
iiiiiaimai: ys I0 a host 0| yyanuanyi
snaiaaiais wnass existence yysu
iiaysi suspecled.

ra like I0 iiiiiaayas you is saiiia av
iiiasa by qyaiinq soiiia snaii sections
iiaiii iaiiais. and ii on iaadina iiiaiii
you raoogriise yaiiisaii, aiaasa iiairi
iaks aflsnss as IIOHQ is inisiiusis

The iiisi snaiaaisi is iha siiaia
aiayai - "1 always snsiii QVEIYIII/fig
inaniygniy. 1'ya L‘/7!L‘ked and l10MD/8
checked Dill "

A ysiiaiii is iris iauway
aiiip|ayaa= "1'ys snwiaii GI/Ely line
and Ihele 1'sn'1 a sing/E /Bu/I In be
seen" He's aiaaabiy been reading
Mike's zso aiiiiias ws uSDi||‘{ ispiy
insi he's iasi (rack iii ins lisliflg and
ns normally gels the piiiiii.

oui rayaiiiiis is iris iypiaii '71:!
iiays YEBVI in anaananas MS/fig a
iypawiiisi the Chilme ar any EIVUIS
being mine SIB EXSI!!!m!y yn1i'1is1y"

Tnai oiiss ianawsd siasaiy by ins
pimimiii= "1'yi- checked aysny sing/is
mus, and 1 can‘! rina anyining
wrung".

More ayaiaus is ins aai aiimiai:

9
00

40.0.‘?
.0.O.

ALAN Mc\.ACH LAN
prowls the whacky
whimsical world of the
Amstrad CPC464

"I've passed ii around amang niy
/I/Ends and may all agree iiiaiss
naming wrung yyiui II"

iiainei nioia saiiaiis is ins iioiiiiq
pai-aim '7gutmy./ahnliy iHAmSt!Bd
rai Xmas and 1is's1ia.1a 101 affun with
ii ynii1na typpdill VOL/I YISPPEI. He
has Spflfld naiyis iyaing 11 in and1|'s
rmr /Bl! as he Cdnlml gal ii I0 work
There mus! as a VI!/S15/(E in ii as [I
)<€9[7S coming lip '5]/IHIK EV!0!' SH
O‘/E! I/Y9 place"

He's ins one wha says BVBFVOHB s
ou! ai sisp nu: DIN Janniiy.

A siiniisi case is lha icl l|(l!OI:
"1'yi- zmn backwards and /ulwalds
ayai II ii'111'in blue in ins lace, anarni
sn'11 no /llll/Ill“.

And. iii aayisa, ins iiiayiiaaia
IGCUIII1 "Having aria a11 weekend
la get yaul /Jfflyffim In lull, 1'in SMIE
Vim pul 112111781518 5710/5 /II In make
pevpls buy yflw iiiiinm1y liipfix”

A M016 iiisaaaa sriaiasisi is iha
iII\|'|r\‘lVIH "vaai pVDgVBI7Y dues nai
W0!/K aiansiiy The ffl//OWIIIQ add/'
lfwvs yyi'11 stop the ciyinpiss gfllng
flufsfde ins niala" misy nsysi aia on
DUI aiiginai V2fS\O|‘\ but you iiy
convincing niiiii

As 8 saisiasiq lreak ins Editor is
isiia 01 ins lilm mi: "vvi-'ys
SEB!CIYEd high and law fur sis-ni1i'ns,
bill sani find any. Uvey sssni P0 as
niwiisn away III I/Ye 1isii'ng and wa-is
/lISIH01gl)fld enuugh 10 1‘/lid inani"

or cuuvse insiss ins pacifist:
“We are H0! mllmfi//y ma iyps in
ranii1y to siuiip/sin Du! a11 wa have is
'/\!gumsr1!s' a11 D1/EV ma D/ace".

Q

We aii IIKG \he Rfllllflkill IIIIII2
"rya gill rid of a11 my bugs DUI] iiiinii
yaa mus! sii"11 have SGME, and] aani
find iiiani". and l|'lS iimai Illlllilfil
"I've IL/I7 aver i1 iinia and time ayain
and I'M 541/8 I'M rig/vi"

These aia siossiy iiyaiiaii by ins
saaiaii aauyi "We've snaaxsiiayaiy
sni/y and inais-'s Ilurhmg unusual In
be seen", and ine inaia syn
iiiasuaiiiaii "1 '1/2 niaas a painstaking
check of my lislfng and can nn1y
assume yayrs In be in snai"

Tnsiss ins out in WOY|( cw; "1
must aiiinu 1 have 711/1 OM10!
aaii'snas" kihlflk EDOIM in ind iha
iasiiiq \'|fi\|B!: "I've been thlouy/1/'1
unis and I/'!!1e age/V! arid1r‘s dllvilig
HIE Ifllllld ms bénd"

sadussi is ins oiaiiiiiini '1 have
175911 iaiu DY your iaisanana ima-
iiiinisi ia wiiia in asi 8/77 l1ES;79!B!E 1
/YB!/8 iypea in ruyi ol your games and
can’! gel any 01 i1iani I0 work.

"1 /NW8 says:/rhe1n1il/an aassauii
and ask yay I0 /0u!< BI uiani mi ml
and find uul Whew I've gflflé wwng. 1
BM an absolute asginnai and mini
k/10W wiiais I0 SIEII /Onkirig I0!
Error!"

Al \eiS\ INS I35! tidy admillfid H18!
ihe iaaiis WEN? Dlobablv nsii.
uiiiaiiunaiaiy W2 iysi don i nsya ms
inns ia p!OV\(1B a debugging ssiyiaa,
and Cfirlainly nai OVEI ins iinana

OD! ai aaiiasiiy | cook mas
aaiiiayiai sassaiia naina OVIU
Weekend and iauiia in ihe iaui
pI0gValT\S no less lhah 47 iyaina
871015 and louf Vfli5Smg l|r\9S. 1

ii took iiis 10 naais iaaiiing
iaisiyiiy iniaagn ihe iisiing and
Chefikmg BVBYY smiy agaiiisi iiiai in
ins inagaiins Apafl iiain IOU! evrols
yyniiii i aaiiiani find wiinaiii saiiia
assiui aabiigging isanniqiiss sH ins
inisiaiias wsis plainly yisima

OK, i aaisa inai [0 sn exlléfleflfied
eye may yyiii as FHOYB obvious inan ia
an inexperienced one, Du! may wsis
ihsia ia be Spoiled wiiri saisiai
saiyiiny.

I'm not gaing (O keep iris
debugging isanniauss I0 inysaii and
iniaaa, vyiin ins assisianas aiins iasi
iii ins A Team, Y0 aaniinaa yyiin a
ssiiss iii siiisias an riinis and iiiis (0

Aim! was En/vvpulirlg wilh Ihtflmslrad

1
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iii
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i'i
I7!

is
in
ii
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oamiaia

saaa

Vy IH7

inia yflur own aiogianiining siiois
Hsis is an e><aIT\D|E is be going on

yyiin Let us assiinis yaii nays iypaii in
iins 30 ar Reaction Tiinsi (page 62.
rsaiiiaiy was issue) as
SI min: l:lllK l,l:lllK l,2l:lI|K
mlinoi SiA:PE|l mun mlniiisillltll

voiii ITHCVO will isspond “syniaii
snoi in 30" arid ine VVHSKEKO srioiiid
r1e|aiiiyot>yioiis—GOSuB \U0r1eeds
a Svace

But yyhai ii ihsis were nioie
siaismsms in iris iins and ll wsis not
so DDVIOIJS7 A Simple riim is to split
tns iins in two.
SI NUDE l:lllK l,l:lilK l,247lIl( 2Y2.
ll ll|K LMPEII lllllll |I(ll|il1iUllll

3i Tnis san now bs split;

S1 llll 'SiAlPEI1 l
S! lllll lll!l:E\1il.|BlIl

arid ins issiili will be '5ynia>< siini in
33"

eiaaiiai elimination yyiii nflrr0W
things down iiniii yniii ais isii wiin
the arrsniiing siaisnisni on HS ayyn
YOU! micro carrt IEII you what l5
Wrcrig yynn it aiii yynn saiariii
checking and psinaassiipsiiinsniysu
should come up wiin ins ssiuiian.

This is a iaiiiy sasy lEChHlC|\.lE
WhiCri can be used for many error
messages We'll look ai ssins iniiis
ansinsi iiins.

been ins aasiinan ins pot siiini<si.
ins lCe Skiiler arid any ainsi ol niy
riisniis. insn iiisp US a iins BM a isw
words 0| advice.
0 onni expect an iininsiiiais reply
vi/sis asrasi as yys san as, butwe sis
SHOWEG Under.
0 Do iriclutje a self—addressed
envelope sainpisis with stanip

WE CHIN Dlomise lo solve all your
Drcblems, but we try our best 01 at
isasi admil iisrsai rns isqiissi ioi an
SAE also anniiss is any sinsi type of
inaii ii you waril a psisonai ispiy

vysii inais aii rni inis ninnin. | in
going to gel Some piasiiss now at
iinoing ssins srysiiisiiais, yynisn aia
amallflgly iiiis niy own. l'll piii some
ai ins isanniniiss inia prEC(lCe in

1 2 

Now YOU will gel "Synia>< siroi ir\ sessions nays lailed a
By ihe way, ii all youi osniigging

nd \/OH have anainsi ssssioii.

AMSTRAD SOFTWARE
l iiiiiin iniiiillllrkfllltsrwch si lll|lEvln¢1\i-iii ini vain;i\ll |lll4’H<]\l\)Inii..ii.ii i \/llklllllrinl crli n0lNlll iiiiiiiiisi
Dgxymt‘i>iii.»iii/\l]l\b\)IJl(¢(‘4‘\!11l\
mt-ninst-isi. iiinn

cnsiiiiiiii» o lo

l

\

ix:mm
umll-7!ts.»ii.-isma(1.19
czi.sni.\ii.iiiill7iflflmsiusn

niiiis l|\r MIKIWI)is.-niiiniii TtdAll /tmsullAll Ltvel y
HKIINUW lritsaissi,Mhllllll Mannsisi.- Dom siiiaytyi
Kmxillb’Hum: iiiiayaiAflllllfilll ttvolhilllIV l iiiyiiisi
All Ilmlrllr

A/I M!¢|DVltX MIlNd}|1Vniiiaa. AGVKMIJM, §\Ilh€IY> Ullllllll. iiaiiiaraiiuiisu. anisuiaiiu
wi-ui II aaaiia/-pa. -siai-as

MICRO COMPUTER WORLDI LANE cwsa LONDON nwuoz. iaii iii-mam
“(Walt in (help Ilomkl WIIWIR _ aii MAY ullca IR iiiiiiiiiii

Cassette Based Software
Cassette basec utility routines with full

instructions. Unlock protected programs
for own use eg: re-record for faster loading

speeds.

Cheque/PD '5 ID/' £7 .95 pr send /or details.
X0‘

PROSDL
110 Knswick Road, Lancaster LA1 CILF.

Tel: 0524 36474

ii.-ismm
ii 5|]In 3:A l r (msii.-isU is
1- vsA I iiiiir I 7ifllI[I J11[I I 0!my

/

SOFTWAREforCP/M-
Macro 80. Microsoft Basic, Microsoft
Basic Compiler. other titles on request,

OTAPE TO DISC TRANSFERS O
HARDWARE
Printers including: Shinwa CPABOA.
Epson, Panasonic and Micro Peripherals.
CPC464 3” Disc Drive plus 3" & 5%”
Discs.
D'K Speech Synthesiser RS232, Full
range of books and cables etc.

' Timatic 5}” Disc £169 ‘
Comes complete with utilities and help

disc.
Overseas/Dealer enquiries welcome.

Mnil ordur welcome, PL P Ives ol ehurqn
Pluaaa sand no for lull list to:

TIMATIC SYSTEMS LTD
nayiiisisiioniis SA/PK am! nsaain
IMEWGAYE uins FARENAM miniisi
FAREMAM, NANY5 PDI4 IAN FARENAM, iiiims
iai FARENAIl(fll2§)23S!5!\ iai. ninsniuvi iiiszsi mm

iii Eflrllllmlng with llw Amslrid Aurvl 1585 75



Ewkfze/“““‘5M¢9 4.,,,4¢.
(5 \f\ 3

S ,\\ me \B““
uvvE‘_‘* ““°‘? \§. Get 1
§“‘“9‘“w cw“-¢¢$\\‘ You h-8 fa°lS at\“““Cym.\$\\\l\\I5\ - r f'"9Brtip5 ""=r,,“M (\e'\r\Q\‘l~ Wm! thg f °”@ S] -isuig. U“:::;. of .,.,, W-1»

\!““§ Ea; ¢o¢§ We '° refarenc °°ur, ° am, 'he,,° _Low ww_““.\ E 9 :,,,h_m me, °’sm°,, of
W“ L Q/'\/E ‘"7 n¢,x‘s7I1.t 0 if it

me S‘ 3. wh. lm "mp .
8|‘ vb .'cn~ ‘I4.§=,§§f§ $1"; -$4538 Sm" ', B , ,. Do ._5, ,3 sjfhedgo tommoh of

sh, me <1 ‘ Th¢ gm,’ emmn§~""“”’ L
I EN isa Basnrfu
engm ' lncnm,
mam: ,l§{}§;_\~ng engjféglpg ihemg“ ‘"1718 Pm,v . r9%: I"5Tn1. °"'-Es .¢

“""'h,-,,',"Rm '°ln,. a””',,h°° ‘mm °sr.;,.,,-If -‘ea.’ '*=lE||l'5vut'rm ’
Qives4,\he¥en:J\‘ a,,i;:r,enc em T 9%v 1 . s » - _ -

' ins|d(:“‘h°arv have Z ‘::;“""9 spun -T":/15' "%,,,°' ",ho'§,'§ :,',§‘°"ur~r _
E '"*’°“‘"§= "g "Wis °"’%~'° ~ra:'e’wm-'=h,"syr:e r,-,2»,

:°g;!-||“w_ re! Filly, “gm 5!|V\'|/he;//uws :21:
l 1 L! - emm:"'vy11 sl;racQ;=r5,Ths 1:,-may wmnn

""“'"S 6, they m:’°'*i: “Y »,~,fi"'m,,, '7":
S W1» °¢,,.,, --, =6, ===s,,, E Do, #6,,1-n8 = +8. $E°"|aIQ'fch s,n/w,,,1m>~ lm1@,,,
Panama H» be I $0/aq ., and/{rrs a>s;,,ce ha, ihe
""°a °' VA "Wad C "e '°" rh '$rh ' Ih ‘ms; B5"-ng '-< Ir,“ on , "°s@,,“'@n, *1 is E90;-e. "W33,’"= . ,,,f ‘he - 5’-‘ime '@1~,,,"'~~o, or

flu "ma n4, 'Er an rh
M57"'1' ' Ia“ "mu has 10,, S

fin/as ,0 ' munm 7 "$1.... amt”, °w,,,/
ken, haDb:1,,,m"g m m gives 0 rmwzr

flow 8 "sq b Ugh a, G 4-M51- Mt W _Bpp o, vL! ,.:::z 1" 7l|~,‘"ms ..,,m”
and Y Y'Frn:u|m| ed H ".m,,M
flumefigu H see ‘ r| I!!! W" gumm ;,,,.Us;alJ¢=_i,,gST'; :5 no V 1-“ml. H1- $=m,w3:"v@, E ,',,,.,

‘ ‘" imn":1-».,, "°"@/=..°"‘§'."*=~'s
' Ma - 'nun" ' pm."Hm "Iv nIn 'l|g| the numaI'\c va\un and sun Whfl you get. Slvings have inhe wnvaflnd by \/AL bnfove you cantics with mam. _uni

“M1 m"In """lhn "'T ""|u ""'rm VA\-is usndlogivn0: , string such B52 d h,- - :1 mal ema
‘fixvr\‘"mn VAL an\y lakes the >r\u|\'\eflc p_ ol xhs Qmng, mum from ihe

whim W\\"r\= "W "\"“b°‘ 111 W5 mumon character. The rnslisignamd
‘ number can he he\d in B numeric ask“vaflable and have malhsmaflcak _ _

operations performed on u, """‘ "W"
mu! VM.\lm\l)

mm--m‘ _ _ _ _,.m\,.mn whvch gxves \2a‘ xgnunngfoul Am
um 1,, beware‘. ‘

=5 zae as ms answer. nv» vnww-1 ‘whmh 15 a. me same ru\e app\v'\"Q-giv ml‘! hum!

75 A, ,5H! ,5 EUIHHIV* "W YVVI/1!fi!A/run‘,
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computing with the Amstrad
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Amsh-ad CPCll6ll
Speech Synthesizer

Tl|E .1i.'..o..... A...5...¢ speech synthesizer .... powerful 5121811 .....>i.t... uses .... populal SLO/256 ...”... ...... .....
.... ... almost .......... vocabulary .. .5 supplied ...... .. .... ... speech ......=.... .... .... Of speech output .....~.......
E.....y.h...g you ...... .0 be 5......» .5 2...“... ... ...>.....i 5.91.... ........... ...“... ¢.>....... ...... ... ¢i....¢...., .. .5 ......
...... .>........¢.y ...... .0 .... T... ........g oi .... was .5 completely .... transparent ....i ...» ..>.......... .... Carry ... ...
...>...... ...n.....g ... . Program ...... .... sneech ...... .5 talking The me... .....p... ...»... s..0/256 is mono ...... .....¢.@d ...
both speakers

Stereo Output
To ......» .... Amsnad ...... .....p... ... .... ......
... .... .......>...=.. the ....@.i..¢. .... . built in 5......
......i.t.¢., .h..g....=§.i.........1 output a .01.... new
dimensiun ...... 9.2.... ....p..>v». .... ...“... ......1..y
...... ..|.....¢ over .... <..........=.'.....=....1....=..i.¢.
A... 50...... ...... p...........|y ...... .... ... .... .........
5...»... ...... ...... be .... .... .... .... .........¢ ...
5...... All programs ti... .... .... .»....a ... ...y......
i. ¢ COYI\I‘l'\EYClfll soltwarei Will ...... .....p...
........gi. .... .............. ...r...|. .§ 1...... ...... ...........
and balance controls

Speech Synthesis
The A......... speech §y.......... ....|.§e. ...... of 0..
$paken Word known as allophones These are
...... .........§ that 5.. .0 ...... .... speech The
sP025& allnphone speech synthesis .=......q...
.........i.. .... .i.....y ... synthesize ... .1....... ....
|..“..@d ......i...|..y my-...... ......“ speech
5...... <..|1............. and 1.... ...“... ... 5...... ...
.... ......-... ......'. ........| ......
Text toSpeech
Although ...... ... only zs ...»... ... the .i.....b... mu...
......» a ......|iy ...m..m 50...... ...... used ... .i..t..e... .......i~
F... example The ".." ..\’Hay'is ml.|Cli i....g@. ...... ......
...... ... +1.." . wh... you speak y... automatically make
.ad1u>Iment= because you 1...... .... howa ......a .l.....ia 50......
Not ...... ... ...-.... ...... . computer
T...» ....¢.....»....i.» <..c......¢ .5 ........iy developed ... 0... "......
... nfwratton 3 5K .5 ...... .... tables ......» ......-.... .... ......
& (‘X£L1pt\unvlull’\¢ ...“ ... .... English Language

e Q 1...... F. .»....... ...... ci Ti... lherelore allow. the ....
... ...... ...»... ... ...» <.....<... ... normal English
Speakers
Supplied Wlll! .... 5...... Synlhesizerare ...... mgr. quality 4"
ipe.-1k9t$ ...... ...... .......i¢§.g..e.ii....¢.......|....e... theAmsnad
c....p..... They ... ...... W... 1 ...... ... ...... ...... .... be
p...........i .... the 1.9.. ......» ...... The .y...i.¢....=. ......
.... .... “...... ... ... mt» .9... ... the computer 1. has ..
through ............. ... 9...... ...... lnttlliwi (e 9 0.5. Dnvfl)... “...”... ...... ...... ... .... §y...........t... .... nfexpansinn
Please send s.\ 5 .... . copy ... .... ............... manual
...“... W... givefull .....i.@m.............e am...

cl(’I|*on|cs
Salt.-.... Walden. Essex ca113AQ

Tel [0799] Z5350 10 lines

c ............<. ...... ..../. .-......

-.UOIIIIII
Th... ... n .... 2.... Commands Whlfill ..."... .1. ....
c..........~ of .... ....¢.i... M.i....g .... Synthesizer very easy
... .... Y... .... EVEN ¢......... .... >p€B(| ... ...... .. Wlll ....»
... .... 0. .... .... .y...h...... ... ...-.... ..>....d ....... ....
. ......... ~......<1 .v........-.
lil PRIN l' “ "AMSTRAU "
T... ....<>..» .5 .... example ... .... 5...... .... entering SP22Cl\
...... .... computer and .i....... ...... simple .. .5 ... ...¢
....» ............... ...»... gives ................... am... and
.......p... ... ...». ... .... .... .n......¢ ...... ...... ...........
(‘ride and ha=|c

I-low to Order
The “...... Speeth sy........... .05.. ...... :39 95 Y... ....
......“ your =ynthes.zerthrough any good .@...p....=. ...... ...
by completing .... ....1@........ ....i returning .. ...
.ii.'........ |.........1. sh... .-....‘ s.~.s...>.. w.|..¢... Em. OR
by lelephone ....¢.t.ng W... ba.¢|......d ... access .......r.e.
0...... normally a..p...n... ......“ 24 ......
Piean mali me

[QTY] Amsmad Speech sy...i....... ... £29.95 41 25 p&p
levvciose cheque/PO/Cash [... Tolal L‘
nr debir my Access/Barclaycard Nu
l_Ll_LLLl_ll l l_l_l_l_lLi
s.g........ . .
Name
Address.
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An outstanding selection from K||ma's rapidly expanding range of Entertainment
and Application Software for the Amstrad CPC 464 Micro-computer.

. BOOK 0 The Amstrad CPC 464 Explored.
l ' This superb book 15 designed to lei _ _ — — — _ _ _ _

’ _ every CPC 464 user. at whatever r »...... ¢............1.., . Um! n, »,,....>.n. mm,H if/5 W,’ geflhe ,,,,,,,,,,,,,, ,,,, I ...,....».,.R..._.».".m.....=..k.mm.
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‘ ' " ffl|||p|flgf_ /.\{¢¢,,,,,~,,m,4,,m,,y F’/eaaeaem/7\H t HUUL/All uvflnhlv ,1;/m;.'
» , y‘ setlian an the sperial Basil" """’""'~
I 1/ features, the book looks in dzplh at Nam!»

‘f .9» the excellent sound and graphir Ihidven
*-Q \\ ‘ facililies WW
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