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E READY REFERENCE
Haveme Arnstrad's CF/M elements at ymirfingenips
with ine eigiirii of our quick reierenee charts.
 éi—l

E GRAPHICS
we bring this reseirieiing series re a close with spnie
siiperb rOuli|’\ES tn demonstrate the Anisrrerrs EOR
iiirierien and its use ‘in sereen animation.
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AL '3 BEA T
The enemy down below has warn out Ai we fear. He's
going to have a mrie rest, and stair again ne>ir year.

DISASSEMBLER
To complement his assembler in rne July ISSUE,
Roland's wiirren this simple DU! affective disas—
serniiierreediireveiirrrieehinepregrirrnrner'sree|irir.
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intergalactic VOi'kie7 In the depths 01 space
riieres niiiieie deiivering ireignr rnen meets the eye.
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ceriiinriing our repiiier series Ior the businessman, Jp;
srorii takes an in depth iook at Enrrepreneiir. thei
eprnpiere iiiisiness start up kit horn "rnpryen. |

fin/IACHINE cons GAMES
Keep a watch on those wandering sprites with this
SIADSFD 0O|iiSiOl’i d9tBCliOrl Vflulins.

WHOW BASIC WORKS
In the first pf a two pan series we take e close look at
the inner workings pi Arnstrad Basic.

ANALYSIS
Saving Iii9s to Cflsselle Ur disc and reading them back
egein is Simple ii you toliow rne guidehfles Hi TFSVOI
Roberts‘ iistest programming exelfiise

E TRACE
De-bugging veiir prepierns will be so niiieii easier
with this easy re rise 3|l8ffiEYiVB to the mow
serniiienri__i 

ALPHABET TRAIN
Lei-irning spel\inq and snepe recognition are child's
play with irie help of this Supefb eriiieerieniri game.

SOUND
We bring down the curtain On this series with a look at
the SQ command which munilors the channels.

WSIDEWRITER
Add that extra dimension 10 your text screens with
this clever utility I0 tum characters on their sidei

Hi POSTBAG
The part oi the magazine you write yourselves. Just a
smali saiecfinn from the mariv ‘interesting and

W onnsn FORM
Take piir a suhscfiption, order a biipii iS5u6i cassette
tape, disc. dust cover ur binder— iinn ‘(OI-I can do ii ail
un one simple rprin.
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sancu |n hath businon and
home computing nuarkatl“.

BESA FIIIKS
AMSTMII

THE Amsvad success stow has\.-<4 Vin‘ Hl‘WlV iuvmud BnnshEr<umhu|m\ Schwinn: Assam1-1m>v\ in mm flue machmas Mspnmavv lam»! Um uXD.\Y\5\uHu \:v .\ \og\cn\ sluu my US mrmhmcie Aw\slvz|r4 cumpnwvs as:vL)U\Y ax noeasmln pmncullfllyvvuw vrwv inn ~=mvhng m Sell HYQUAHHKV \u uzhuuk and colmuss BESA spokesman cm;Thzuchrrv mm C0!"/ltlhng VI/UHMn A/vvsr/mi

BPBBIZS leading
in Christmas

computer stakes
AMSTRAD has lmurgsd as
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Tape Disc
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ms inoniii w0'r0 going tnloan:.0... mm. about
rcprilullling numbers in

Inalzhinl code.
ii you lake a iook ai Piogiam i

you‘ii lifld iI5 iici ioo fiiflitlill io
iuiiuw wi: it! iusi iiimiiiii 5 Ill an
(2551 iliiil Sllifilig iiii- AHSWUY iii
EZFFBwiiiiii you illiliiiiliil &2FF8. ii
wl:ii'l >iiiiiiiSc you In Il‘iIlii liizil il

uuuiiiin
in ii, in
iii ii.iir
ui il1FFl| ,i
an

llflrlll hlli ladl
XIII SE ll
SII1 Cb FF
lllb S1 Fl 7F
Ill? C!

PIU4/Viilli /

cuiiiiiins 5 ii yuii lliIl\l< ni 5 EIS i >5
lllu suiii yoii'\/e=. oonii is

1554105
Nnvi/255 - i iukus you iouiiii ll'lP

ciock l0 0 so iiio izibuvi: suiii bfliis
nowii ID

0+5=5
iii iaci, wiiai happens iS iiiui you

(Hid up wim one less iiiiiii you siaiioii
wiiii iii lhe A ioqisici When you Illifik
aooui il ioia wiii huppufi wiicocyci
you aoo &FF io iiio A icgis-iui no
l'Yii'.ll(EV what's iii ii

ii you like lhl: err giflbS i lioiii
iiie ouiiiiioi io coinoioia iis cycle
"lurid io Z670, icayiiig me iiiimiici iii
lhi: A icgisici one iuss

S0 io lake i away iioin a iiuiiiiici,

Pan X of MIKE BlBBY's
introduction to machine code

Relative branching
doesn't relate
to iamily trees

you iiisi add &FF io ll Vou uaii Exlefid
liiis ioea io lake 2 lioio a fiflmbei
ynuiusl add airs (254) Trio siFE wiii
oiao 2l10VYi {he VilJlTibEV io coiiiuiolo
iis cycic iouiin io 0 Ieflviwg iiic
iiuiiiiioi iii the A iagisiui 2 less

FUY iiihloliikiu
so + 254

= zii + z s 254= 2a ¢ 0
= zii

Tiy ii Ulll iii ;ii.ii;iis-u iiiu cuilus {V0
aiiuwii iii Piuuiiiin ii

lldrlll HI! lllfll
XIII IE li
XIII Cb FF
llll 31 Fl ZF
SII7 C9

/'ill0Vi|iH ii

liinllilil
LB l,S|
iii MP!
LDIHFFII ,l
NET

you wom he suipiisuii I0 icaiii
(hail lu lake 3 iicin a Vil||TihEV vim uoo
EFD I253] lo and :0 cii

We Ci!!! use iiicsc ioeasiogiiio us a
iuiiiiiiuiiiaiy iiégalive iiuiiiiiui
Svilem Sn fa! all lhe riuiriliuii wE'\/9
DEE" iioiiiiiiiig iiayc been oosiiiuo (0
lo 255i SUl'I'\EliiT\ES iiowuuai iis
usoiui lu iiayc fiL‘gfili\/E nuinocis i—i,
—Z *3 and so cin) i livid lhem
uaiiicuiaiiy usuiui iordealing wiiii my
hawk accnuril

We ve seen iiiai aouiiio on lo a
iiuioiioi is lfl eflecl iakiiig one away
iioiii ii. Wt: can ihcicioic !30ViSid€I
arr io IODYESGM —i in oiii machine

code woiin are would iiioii be 2
and so on

Note iiio woios "coiisioei" aiio
"icuicseiii" _ wiiai we're uuiiio is
absolutely aioiiiaiy Don i goi
5ChiZOid Uyiiig io decide ii &FF i5 i
oi 255 — ii acouiius UH COHIQXL and
inoio often iiiaii iioi we choose liiai

Vou siiouio be used I0 iuoiiiiio ai
ihings in iwu ways by iiow Aiici all
you ic suic io acccoi iiiai.

10

can mean Bilhil io oi IE dépéfidiiig
on wiiuihci iiic CDVilEX\ IS decimal oi
llEXadEClmal siiniiaiiy x caii M8677 a
coiisoiiani a iiiuiiioiicaiioii, WYOHQ
10 iii Roman fluI'I\Eia|S oi can Sli’l'ipIV
fflalk iiia souli

Aiid iiic S‘/Slew WKVKS quile weii
eysii EIIDWIHQ us iu do SLAMS wiieie
iiie aiiswci is ilieil negative rui
il'iSlEl'iCE 34 iiaiisiaics io

3 + 252
= 255

iiiiii 255 iuiiiusoiiis i iiiii hfiifélil
iIi\>WUV

However ii yciu ioiiow inc IGQIC
li\l!XUYU|JIY (I0wr\ lhfi line you'll liiiil
you g|Eil io mi» slage Vi/HRH.‘ moi
iiiiiiusuiiis 255 iiiiiiiii aiioiiiiii The
liolilxia wilh (his is liiul Wu Vi.‘ iifll lfill
UlIV>BI\/HS any iiaaiiiyu l'iUWilJL'YS io
pliiy Willi

The (;DiT\DVDl'I\iSL‘ we ii use isio uaii
llie ViliVl\|l9i5 &FF in ssoiuioiiicsciii
inc HBQBIIVB nuiiiuuis l I0 —12B
izspeciivuiy wiiiic iiio io an
iuoicseiii iiic normal iiuiiibuis 0 io
I27 riuuiu I siiows iiie scheme
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0117 iii -in ill
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mo _ rrrs way we've Hgged \|\ings aH
ms negahve numbers have than mp
hi! loir 11 sen yymxe aH me posuive
numbers have bu 7 dear As we u sss
rms can oa very ossm

AH \h\s mrgrrr saam ralher
comahcaledy and domg sums wrnr
these s|gr\2d bytes as may are
known, can be tricky unm you get
used to 1: \sugges\ you don \ rry rmm
Vuu re varrw efllenenced at macmnecode

However mars ls a use that WE can
put rms s\gr\er1 amhmeflc \o— rawauyo
oramorrmg, which has rromrrro ro do
wuh lumfly trees Take :1 kmk or
Program m

Here we simply JumP to \0can0n
woos and RETurn _ so rrommg
oarroy happens The NOPs bv rho WZIV
icvevand arcs» are \he mrorossl\0r\h:|nd for 'dn rrammg" a my rs
only m Ihe urogram to gwe H
somamrrrg lo |uFT\P aysr

Now take a luok a\ Pvoglam l\/ u
dues exacfly xhs same as Program m
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Helanve msraaa of JP.

aovore WE go uvto this we ought \o
mlroduce ma rosa of a program
rsorrrrrlar The oasr Way ro rhink 0! nrrs
rs as a marker leHmg the zso where
rr s up in In a program m fact it s a16
bi! register rrommg \he address of the
currem hvre ov the orogram

Afler aH machme code duesnt
have lms numbers hke a Basic
program so, smce the program nssu
rs stared sepavatew In memory, mo
zao momvors how var ms om by
keepmg track 0! mo kxcauon it rras
reached m mo Drogram cuunter
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am cv RU
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‘ mz u new
ul! ll nor
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ms c9 rrm an
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rrra next \nstruc\1cr\ (or oocooar that
ma zso has ro perlcum

Norma\\v (he ZEO Just gues a\cmg
In a straight hne mcremena
Hng the program Counter by the
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oooooa. so that H pcnms ar (he next
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r7/laaééneflode

counter io be ioadei! wiin sauce
Now rna wnoia ooirnoia orogram

cuunler is that ins micro gels ins
address oi rrio HBXK opcode irom ir. so
hayingiinisnsornsJPrrrsirooriorr.rna
zso gois iis HEX! irisirnoiiori irom ins
address given in ins program oonnrar
a wrrion is rria aooross you ve
svecified in the JP so lhe zso now
sraris mo code irom the new aoorass
We say the orogram has iumped or
branched ro rnis new location.

Whal we're using m Program IV is
a snorinario way oi soooiryirig a romo
oy naing a raiarnrs oranon in oinor
words, insisao of going to a ooiirriio
address, as in: “Pop inis ianar in ins
ooor oi number B", we're saving:
"Pooirnsisiiorin nexlilcorbulorie"

The iirsr is an aosoinia annrass
sinos Vou have ioiiy susoiiioo rno
noosa yon want e number s. The
second is. oi course, rsiariyo ro wrisrs
yon ara. ifvcu ara m number i \Z, ina
iorior wan‘! go to number 3 mars for
snro.

Howe»/sry providing you do know
where you are. roiaiivs addressing
woriia ima.

in inn onsa oi a raisriyainmo imia
ono oyio oflse! is given airar iria
oooooa - which is added ro ina cori-
ionis of mo Program oonriior io iorrn
a new address irr irro orogram
cuumer rna orogram rrrarr ornnonaa
ro rnis naw soorass

in Program iv mo opcoda I8 is
ioiiowoo by 03 wniori moans we aoo
3 byiss io mo Drogram ooiiriier io
oooiiio where we carry on irom

vas yon rnignr say, nnr ooasni
that maira ns iumD io sraooo + 3 a
sauoai If wa wanr ii io be rna
SENS BS Program ill shuu\dn'( it go to
E3005?

oniia right, aria ir ooasi Remerrv
be! the way to think 0| the prugram
oonnrar is as ooinrmg ro ino HEX!
uncode, which in rnis case is mo iirsr
NDP, ai @3002 So wnori we add onr
orrsar oi 3. we gar ins address wewani io jump ro, aaoos

The (rick ro nsing raiariira WVHDS is
iri oaioniaiirig the oflsel ‘rns way io
do ri is ro write yonr JR as:

1a_.

voo sari iiii iri riro nnooriiris wirri
mo oiiaar iarar Then, srarring as the
oyro ioiiowing rnasa rwo. wnion is mo
l'IEX\0DCDdE,CDUUIOy1,2,fl77fi so nn,
ior each oyio oo io and inoiooing iris

oyro yon wanr ro branch io
The nnmosryoniinisnoo argossiri

where YOU Dl-I\ (he tiiank rifle. Ncitice
ins way I've used ino iaosi horn aiisr
the J P and before the destination byte
a moanirigini rags are viiai ior
iiosoing iraoir oi pruglams.

Jusl as yon oan orarron iorwaro,
voii can aiso nranon back. This rimoynu‘H wani ro siiblracl somorrrirrg
irom mo program Evunler since we're
branching io aariiarmrrio orogram.so
WE need DUI negative numbers

Take a iooir ar Program v ~ oiir
dcntrun it as ii pnisyoninsnonuioss

lddrlli In tnfll lllllflmti
Slll ll llilrl HOP
Slll II NIP
SIIZ ll HOP
SI! 18 Fl JR than
$ll5 El NET

P/izgm/ri v

ioov.Airsrrnszeoanoonnrarsinsm
ano ooiors ma orisor is added, mo Pc
wrii be oomimg io ins RET iaraoosi

ro gel ii io u0inia\iIIerP1&3000)
wa need io take 5 oyios oii mo
orogram ooonrar Using ina naganyn
numbers convention we need ll)
oranon hack ans oyias. ainoa are is
equivaleniln 5 Herice.lRirarisiaiss
mio.

IB Pa
To calciiiaie backward oranonos

rainor rnan remembering aii ins
negative nnmoors. i siari ooonirrig
down irorn raro e no, &FF us anoi
so on a srarimg ar ma iirsr msiroorion
niior rna oranon oyiss, and iirnsnirrg
ai iris oosiinarrorr hy\e

oi course ina rwo branches we've
crefiled so Var have been failiv
osoioss i-iowsyor insr as JP ooiiio
nayn oonoioons tacked on io il as in
JP z ano JP NC, so yon nayo
oonoioonai oranonirrg This gives you
a loi more scape. Tabie I snows the
required opcodes

Wecan replace all (he|umps we've

lddrlll hlii ndl lrillnliill
Sill IE ll Lll l,\ZI
SIIZ ED Sh DB llrl CKLL RING
sun Cl Ii iiiia ii,i
sin an iv iii iic,nrrr
Ill! H HT

USBU su lar in the series by relaiive
branches. Program VI is rno roiarnro
braflcmng version oi onr iirsr iooo As
homework rry rsniaoing (heJPs in the
iasi two moriihs programs wiin _iPs.
oor lake oars calcuialirig your branch
oiisors.

i1on'r Ihirik mar JP is raonnoanr
rnongn Pisiaiiyo oranonss. because
they USE our nogaiiyo iinmoor
convention. Can nriiy branch forward
a maximum oi 127 oyias ario back
izs oyios JPs oonr have inosa
rosrriorions

ii vuu \hir\k aii inosa calcua
iaiions seem a on rooioos. you're
rigmi However iis a gooo iooa io goi
some oraorios in inis waY

Next monin we'll iaik aoonr iismg
an assembler, which not oriiv G085 SH

ll lili
IR Ill HI
JR l I1!
IR NC ill
JR C L3!

Tab!e/ noiarryn /uma opmdes

mo oaiooiaiions ior yon, oni iois yon
use Iabeis.

Soy101iddiliunalhurviewcirk,iiycii
haverfl aiready goi an sssomoior giii
ono we oiioirsnao a ima assemhier
wriflefl by Roland Waddiinve in the
Julv rssna oi Coriipulinq wim the
Amslrad. so srsi ryomg

on yos, iasi momn i asked yon io
airor Program xii io prim onr an
norigni rrrangia oi asiorisirs Program
vii shows now rrs done a and Ive
osoo roiariys inmos
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llll
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cm um
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i

i

ms rnorrrn wl'rc ionying
I airings oonina us one

looking or how we orrn
ule READ Ind DATA in nine
rrairrna to vlrilhlll. This rnny nut
sonrrn too axuiling, but iry lhl endoi inn aflicle yori anorrie huahlutn
one how usalul il orm he.

Tu sran wirn. have a look ai
Program i AH niis does is io give, or
assign. yaines io ine nnmerio
variables X. V/ and I, Edd them and
orrnr ine answer. iis as easy as i,2,
3

li) REII Prflqril i
zo LEI ii=i
S0 LET Y‘!
no iii 1-:
50 LET IIAIIINYH
so rum iill

P flyralr|/

AH iigiir so ii s naraiy going ro win
ine Program oi ine vear awaro, but
wriar ii iacks in corrifllexiiv ii makes
no in aiiioaoy. it works ano ir make5 a
ooini

Whai i wanr yoii ro noiioe is ine
uiogram s ngidiiv ii i now wanrari ro
aorr e, 1 anrr a rising ine same
srrriorirra iri iiairo io rawriia iines 20
io 40 As yoir can see iiom rnrs
rrssignriig ynirios io iiarraoies risinri
srmuia LET sraremeiirs can he iairiy
irWiEXIbiE

oi oorrise more are orner ways oi
assigning yaiiias io yariaoias We've
oome aoioss rwo oi riiem aireany
Take a inck u\ Program ii, wninii rises
iiio ioss ooiiioris oi inn rwo moirioris

29%

/ / ,

-/i 3‘ ‘ ysly /Y ,,/;
V /" /iii’. */ . “

.I I N“

iiiii
s}\\

running ioiai oi successive yaiiies oi
ioop and nenoe added i, 2 and 3

Incidentally, yon ooni reaiiy neon
irne 20 ine Arnsriari ariromarroaiiy
assomas rrrai numeric yariirnios are 0
imlll it 5 laid ciiherwise N013" VWCYOS

In Part 10 of our
series for beginners
PETE BIBBY looks

at how to give
values to variables

in mi rrrrrrrr ii
zii irr--o
I0 rim irrrrii-i iii x
40 l\ilIli|l¢lr'i0n
so iizii irririi
iro Piiiiii ml

Prflflrdm /1

Here we ra using ine ii iioooi
iamiiiar FOR NEXT iuup ro add i.
2 ario 3 The ionv cyoies inrao times

The iirsr rrrne roono. /ooo is eoriai
io i wniie svmisiriiriaiiyo The resriir
is rriar iine 40 slores i ii ior in arrrrr
Next rime round iaoo is 2, wnrie arim
siaris oii as i and snos no as 3 I
iaaiie ii io yon io iigrire orir wriai
naoosnsio sorrioriririginerniro cycle
wrien /ooa is 3

so. wewie used siim io noio ine

rio rriis. nowaiior arid some oome
oiasnrrig io a nair ii yoir naiionr
already giiron a yarranio a Vaiuey eyen
ii ir's oniy zero

so. even ii iine 20 is raonnoanr in
iiiis case, ii's a gcind nanii ro gei iriio
Ana your Arnsiraos goi onorign
memory ro oooe wrm a iinie on of
re<1u|\danlcude.

vi/niio aii rnis may sasrri a on
iongwinoeo when irisr aoomg 1, 2
ario 3, try aoaoiing Program ll ro aoo
on aii riie imagars iwiioio nrimosrsi
irom i io iuoo yoriii see rnar ii
nears ine iirsr orograms method
hands oown

Trio troubie is rnar wniie nsing a
loop ccntroi yarranie ro giyo yairres to
a running ioiai is born eiiioianr and
adamabls, ii is a oir iimireri ii yori

.\/ )5

i T,

I»
of/ ___

rninir aooor ii yori‘ii soo wriy
sinoo iris iooo oorirroi yariaoie

increases oy ine same amorrni each
rrme rorinri ine yainos niioooaia in a
regrriarnariarn irseasyro ariri sayi
2 ariri 5 or 4, a, iz anrr IE rising rnrs
mornorr Ali yorr rro is yary ine STEP
oaramarar oi inn iuup io aiiow ine
iuop oomroi iiarianie ro lake ihu
required yanies riiars oasini ro rio
inan io roao aooirri in inn case oi
Program ii yorr ri rise

so FUR |i1i‘i|I=1 in 5 sin 1
in ine iirsr oasa ami

:0 riiii loop-I ‘H1 lb SIEF 4
ior ine seoono

The orooiom arises wnen yon rryro
rise ine meriioo io aooi 7 ano 23, so
wriiio Program ii may no oarrer rnari
Program i, ir sriii has irs drawbacks

Program iii snows a mnori more
flexible mainoo oigorring iniormarron
inro a orogiam ii nas you aoroaiiy
ryoing ii in ar ine ireyooaro wnen ine
Amsrrao ragnosrs ii

vi/nen yori Inn Program iii yoo ii
10 REI lraqrn 1H
10 lullfl
S0 FDR lnn||Il TH S
I0 HIPIIT ‘li|ilhlr7 '|ri||lblr
50 niinuiiviiunlinr
I0 IIEXY loiip
W FRXIT Bill

Prflgram rrr
CDMPL/T/N5 WITH THEAMSTRAD rywemaer V985 21



sae now Iicari handie adding i, 1 aria
za. in iabr rr's so flexible rnsr it can
add any three numbers rrrai vuu rnink
oi, provided rnar rnay'rs in ins
Amsrrar1's range.

ir s rrrs iNPUT 0| iina 40!ha\ givss
ina brbgram rrrrs marvellcius adapTa—
biirry Hbwsvsr narning in life is aii
gu0d, and rnis usa oi iNPUT bbss
navsirsrirawbaeks,auabrabisrnbugn
rr may be

Tna rnarbr one is rnar ir nbiris up
rns prugrarn unrii you rssbbna rb rna
raguasr luv kaybaarb inbur And
imagine rryrng rb add a thousand
mAmbBiS Using this melhud . .

Aisa you narrs (Ci inaur aii ms
numbers svsry rims you run lhe
grbgrarn. ona arror typing in your
rssbansss and ybu have ra go rigrri
back to ms baginning again, ar
indulge in some quick rrierrrai
arirnrneira

so sabn airirs rnsrnabs used in our
iirsi rrrrss programs seems to have a
drawback vi/buibn i it ba nice iirnsrs
was a way rb give values in rrariabies
ihal was fiexihie, wbuio iaks any
numbers,aiidwouldrflinvciivekeying
inings in wrrria irra brograrn is
mrir|ing7

i-iavs a ibbk ar Program iv wnibn
maars aii rnbsa sriraria

ib iiiii rriiqru lv
20 m-0
10 Fill iaiiii-1 iii 3
I0 REID riultlr
H0 aim-liiviiiimr
50 IIEIY limp
7|) PRINT WI
ID iim 1,1,5

Frnflurvi iv

As you ban sas, ir has aribaa up ihe
nurnbars in rna iasr iina, our Old
isvburiras i, 2 and 3, and primed om
ms rssuii. What‘: inrarasrirrg is ins
way in which rrs done ir

Daibra ws gsr ro lhat, isrs have a
iobkarrris ianrriiar birsbi Program IV
As bsiara, iina 20 isn'r srribiiy needed
bur rr is gsbb prcigrammiiig brabrioe
Lines so ano so are idenlicai rarnasa
ar Program iii, iorrnrng a FOR
NEXT ibbb rnar bybias rnraa rimes

Evan irne so islhe sarns, using rna
variables sum and number to rrbio a
running rbrai Arid irns 70 iufit prints
our rne value of sum when rirs
brbgranr drops out bi The ibso. So

what's rne big oriiersnss between
Progiams iii and i\/7

The answer i5 |ine 4D. Here,
instead bi ins O|d iarniirar iNi>uT,
we've got a READ. Arid we've aiso
gol a new iirre, iirrs so, wnn its DATA
srarsmsrn and i, 2 and 2

Hnwever ir's nor aii rnai riirrsrsnr.
in Program iii, rrre INPUT ui iins 40
was rrrsrs rb gsr a yaius ior number
You had so type il in ar me keyboard.

in Program iv iina AO‘s READdoes
exactiv rns same rrring. gsrrrrrg a
vaius and staring ir in number. oniy
flow the Amstrad doesn‘i |00k K0 the
keyboard ibr ins HEX! rrairrs ai
nurrrosr, ii iabks rb iirre so wnsrs iris
data is neib.

in biirer wbrbs, where INPUT rras
ine "H570 ibbkrng outside ms
program iar vaiues ibr a rrariabis
READ nas il iockirigta anornar pan bi
ins program irseiiwnsrs the raguirsri
\/3|iA(-BS EVE Siflfed

Tna iirsr rims round lhe ibub sum is
0. Line 40 rsiis rna Arnsrrab ro READ
a yaius irum ms Data iina and pul ir in
ins variable nrrnrbsr.

Obedismiv ine micro searches
inrbugn rna biogram ibr ma iirsr
occuirerice bi a iina baginning wiih
DATA and rakaarna iirsi vaiua ilfinds
rnars. in inrs aasa rr is i Tnan rnb
program goes bnrb iina so wnibir
works in the ususi wuv, srbrirrg ma
rimiiing iolai, i, in sum.

Tna saaarrrs cycle bi ins iabb saas
surrr slaning bii wrrn rna vaiuai Lina
40 again raiia rrra bbmguiar to READ
s vairra ibrrrurrrosr As baibra, rr iobks
rb ma iina beginning wirrr DATA, our
rnis rirna il rakas rna ssbbnn irarn il
iinris, in rirrs case 2. so nvrrrbsr
baabrnss 2 and, aiisr iina so srrrn
basbrnss 3.

Tna Third rims IDund rna iaaa rrra
READ bi iina 40 nus the Anrsrraa
ibbking ibr rna rnirb iranr in iina 50's
data iisr, lhs iigurs 3 This rs stored in
number anb iina so saas sum
becuming a. Tna ibrrb is nbw eiided
and The PRINT 0| iins 70 giyas The
answsr.

ivbribs rnar iins so E rns bns
bsgrnning wirir DATA s does nnlhing
bu! hold rne uaia Withmil a READ
sarnswirara rb maks uss ai it, ir's
barrsn.

Tb sum up, READ causes rrre
program in iaak ra a iins beginning
with DATA and rb sibrs iirs vaiuss
rnar ii finds rners in the variable rnsr
iaiibws rns READ barnmanu The

rnrarb ksebs Track bi wnsra ir is rib ra
in ins bara iistand every rims ir birsys
a READ command ii iakas the HQXI
Umlsed value

in brrrer words, ir moves sequeri—
iiaiiy aibng rirs iisr of data, nsvsr
uSIng lhe same one lwice.

As wa said bsiara. The READ
command works exactly irks rirs
iNPUT command excepl rnar insrsari
bi iookirig ar the kavbbaro riis
bbrnarrrer iboks in iirs program irssii
rbr ins rraius K0 ba sssignari rb rris
variable.

in a way ir's a bbrnbinaribrr ui rns
Desi isaiurss oi aii rnraa oi rna above
rrrernbos. bur without sacrificing any
iis><iD1iriy

Tiris abaprabiiiry bornes irom ins
iabr that ii we want ib grvs ins
program rsriisrsnr vaiuas aii ws have
in DD is ra change rns numbars ahei
the DATA bi iins so sa ra add up se,
1a and 345 we wauib aiiar illci read:

so iim iby7ll,.X|S
whiie.

iii iiiiin ii,z2.is
gives us The sum oi I1, 22 and 33

We don’! have ie have all oi our
dara in one iina Program v uses
READ and DATA io add up io
numbers

lfl mi Pinlrll ‘I
Z0 liillllfl
S0 FUR :y:lIIl YD I0
40 liflb liqiirll
50 !fl\|lIlnlll+H||i|rlI
I0 IE" lytll
70 PRINT tiitll
B0 IIATI lZy5,!
70 M" !y67yl

P!09!|!n v

vbu should have no brrrbiem
sssrng thal rna nrarrrob used rs ms
sama as in Piograiii iv, i-ibwsrrsr as
we ars HOW abbing up io numbsrs
rna |00D eybiss io rirnss, aaan rirna
READrng in nrbre bara

Nutlcethal nowiherearelwo W198
beginning wiin DATA, iinas so and
so Tnis is sasiaribr us rb ibiigw, rwa
irnes bi iiys nunrbsrs iaaking benei
irran one bi io

TD rns Amsliad it makss na
diflererice. When ri abmss abross a
READ ir srarrs ar rrre nrsr item brbara

/Vflvembn isafi COMPUTING WITH iris AMSTRAD



aiier ins iirsr DATA ii iinos ano inen
earries on dnggedlv in seouerree in
this caseiIREADs12,then 5, 34, s
and 7 in Order. The sixth time Vuund
ine loop iine 60's READ oamarios
anbiner yaiue ior iigures

onoaunieo by naving reaoireo ine
eno oi iine so, rrre Anisirao Carries bn.
finds the nski iine beginning with
DATA. ano iakes ine iirsi vaiue
ioiiowing irrai in rnis ease rne iina is
iine so arro ine iirsi rraiue rs 2 Tne
neki iour eyoies oi rne iooo nave ine
miere REAoing in e1, 54, i anri 2 in
iurn.

Vuu H have fiflticed from the ias!
rwo brogramsinaiiire eommasinine
iisis oi oara aei as saoaraiors. Tney
borne oerween ine numbers reiiing
ine mibro wnere one riem oi oara
enos ano anoiner one starls
obviousiy ineyre very imoorrani ano
ri one is ieii our or misoiaeso ine
oonseouenoes oarr be oire

To see wnai I mean, try oiranging
iine so oi Program v io

B0 IIMR lZ5rK4|Bi7

This is wnar wouio resuii ii we
misses our iira oomma baiwaen rna
i2 ano 5 wnen iyoing in ine brogram
Now wiren you run ir you gar ine
massage

M7! llnlulllfl in 40
ano ine orogiam sioos

vi/bar nas naooeneo is rnar rne
FOR .. NEXT iobb nas iriao io cvcio
io rirnas as oiraereo. Tna iirsi nine
iimas Theiu's no orobiam as rnera are,
aiier our |1iis—\vuiiig, nine irems in riie
oara iisr.

Tna renin iime rbuno rbe iooo, iine
40 ieiis rna miero ro READ snornar
vaiue iiom rna oeia iisr unioriunareiy
wnan ina mioro goes io iine so ins
cupboard is oars Tnere's no oaia
iram airaiiabie

Tnis ieaves riie mioro in a ouenory
ii's been ibiii io iake is irems irom
ine iisi oui inere are oniy nine inere
Tne resuir is a nervous braakeiown
anb ine brogram grinos ro a riaii wirn
We aforementioned

IIITI exhausted hi 40
message as some iorm of expiarv
siion

Eu! irs noi a very gooo Bxpiarr
aiion iiooinisioiiie wrongiine Airer
aii, we maoe ine misrake in iina so

ano ine brogram ran our oioaia irems
ai ine eno or iine 9o,ysiine message
savs ine brobiem is ai iine 40

in a way irs rrue, basause ine
brobiem ooourreo wnen ine mioro
irieo io ooev ine READ oi iine 4o for
ine ienrir time so ii can be iusiiiieo

i-iowever ir's sriii a nuisanae Half
ine brobiems oeeoie nave wiin ryoing
in orograms from Camnutfny wirn r/re
Amsirao ooour wneri rney mis—t\/pe
something in DATA siaismenrs. The
grogram erasnes ano rne error
message ooinis io a READ \haT's
miles away irbm ine oiienoing oara

Tne ooor ryoisi keaos iooking ai
ine READ ano knows rnai ir s oorreoi
even rirougir ine message ieiis nim
the iauir iies ai iine 40 Hence iney
give uo in oesoair, assuming rire
program doesn't work.

Tna morai is, if you oome aerossan
error message rirar ooinis to a iine
wirn READ in ri, onesk our rne DATA
siarsmenrs oareiuiiy.

Ano ii riiai ooieniiaiiy misisaoing
error message wasn'r enougn, you
oan maka anorner ryoing misiaks in a
DATA iine ma: dossni give a
massage ar aii To see wnar I mean iry
onanging iine so ro

90 MYA lr1i$,!|,b,7

i-iara insiaao oi iaaving our a
comma ano "giueing" rwo numbers
rogarrrar as baibra our arrani ryoisi
nas added a comma baiween ine i
ano ine z oi wnar was auooosao ro
nave been i2. Now ii you oounr ine
number oi oara irems in iinas so and
so Vuu'Il iino iiiere are ii Dui rrra
ioooisoniy goingiooyaia iorimes so
wnais going ro naboenv Run ine
orogram ano sea.

Tire rssuiz is inar ine urogram
works bui ir gives ine "wrong" rasuir.
Aoruaiiy ine resuir ism‘! reaiiy wrong,
you ii find rnar ieo is ine resuir oiadding iogeiner iire iirsi io riems oi
oaia. Tna rroubie is rnai ine iirsi 10
iiems oi riara wersri'T ine io irems oi
oaia we wanreo ro aooi our siiosirooryoisr nas massao ii up

Tnis kino oi misiake ban be a reai
Drobieiii. wrrere inera are roo iawirems oi oars in a iisr inen ine
Amsirao will (EH you as ri oio beiore
The error message may be a bir
misieaoing, bur ii will be mere

However ii rnera are more oara
irems inan QXDBCKSG, aii ine mioro
ooes is rake ine number ii wanrs ano

ignores me resr
message.

in our case ine
rrie ualue 180 iro
irrsieao oi ine i9
ine iyorsi naonr been oayorearriirrg.
The oomeurer nas oone iis sums
oorreoriv, bur ir's o
wrong numbers
error message

d0esri'\ snow

i

ugrograrri, Tna Amsi
wnare iris uo io
means cif vi/ha! IS
uoirirer. All rnis do
ine neX\ iiem oi ine oaia iisr io be
user1.Now wiien o
iine 90

B0|li1Tfl1,1,S,S|y6y7
Program v aboear
ano sroos Tne
pointing ai ine ne
lisl, 2, bur as ine i>
ii is never useo.

in ionger orb
iiiere can be mo
command, if Pin
anoinar READ
awav somewiiere
iiem ii wouid rake
rnar ine oaia ooiniar is irrbioaiing,
inar is, 2

Deoause oi riiar
aii \he succeading
oera iram our This
a long orogram an
re iiack down

s io work coirec\l‘/

X

grams, noweirar,
re inan one REAo
gram v oio nava
oommane iuokee
rnen ine iirsr oare

l‘\fldVBI\BrI\ cnmmfl
READs wiii be one
oan oausa navoo in
o oan be vary naro

Tne morai oi iii
DATA lines careiui

so iar wave nao our oaia irsrs ai
ins eno oiiire orogr
oon'i nave io be in
snows

Hers ine DATA

l0 iizii Prriqrll vi
Z0 lztululllnrlfl
10 DIYA NJ}
N FM 100911 I'll 7
50 DIM Slyflylt
A0 REM lrnllnlllhlll
70 imilulltnrlltliiliilllnflllullfllllli
Kl
lfl NEXT Inna
70 MT! A7y7I
IN PRINT Izlulilll

Arbgnrrrr vi

(

m ine lauilv data

one rnem wirir ine
Ano wirnour any
iis sasv ior ine

misrake re siio rnrougii,
There's anoiner orobiem iirar

es is ro ‘point ' to
urivvisi has maoe

rogram iras enoeo,

a above is type in

era as Program vi

Tiieres no error
gregram rerurrieo
weo nave gbr ii

D in inis snorrrao keeos iraok oi
n the oaia irsi by
known as a oaia

oara ooinier is
t i\Efl'\ in U15 U515

yvouio be ma one

Iv.

am Howaverinev

iines are aii over

iir

£L7MPi/11/vs WVTN rnearusrnno Nnvlmblr /SS5 )3
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L

A ?r>=¢¢$iw/
ine blaoe This makes no oirierenoe rorne Amsrrao as iis oara ooirrrer keeos
iraok oi rnings However irs good
orogramming practice io keeo your
oaia lisis rogerner This is usually ar
ihe eno oi snbrr orograms er in ine
ease oi longer orograms which might
have several oiiiereni oara lisis, in
iogiealiy aoorooriaia oiaaas.

Hence you may lino all ine dara on
salaries wirn ihe subrourine ihai
oaloulaies oay and aii ihe oaia on
ernpl0‘iees' names arid addresses
nearihe subrourineihaiorrnis ourihe
uayshps

while you vs goi Program vi in
your mioro, crlarlge iine so so inar rr
reads‘

50 llfllll S4yl5i5A,

rhai is, aoo a comma airer ine so
Nuw ruir ine orogram and see whar
habrrens lnsreao oiouroreviousroral
ol3l srrieresulriszar veiweresrill
using ihe same oaia or are vi/e7 Ths
oiilerenee nsryveen 3l5 and 237 is
1s,whieh is rire lasr irem oi oaia in

line SO ls ll inure than coincidence’
The answenoieourse, lies wrrii ine

oommas we aooeo io ihe eno oi line
50. As we saw beiore, oommas are
used BS Stéparalcrs between data
irems. when rhe Amsnad eomes
aorbss a oomma ii exnecrs some dara
immeoiarely arier ll. Ano rr iherels
none rnere ii rakes ir ro be ine value o

This is wnars haooanee when we
added ihe oomrna ro ine eno oi iine
so, Even rhougn rheres no oara
inere ihe Amsirao has assumeo rhai
rnere is ano given /romsornewriere
rhe value b. Ano oi oourse, rnis
eiieeriyely aoos an irem to rne mrooia
of the data list 50 there are WOW slght
lrislead of lhe previous seven The
looo only eyoles seven irmes so ooor
olo Ta geis leli oui.

ii you iino inar naro to unoersrano
add.

$5 PRINT irulsulufllrl
and you ll see ine 0 tucked berween
so and er Once again ihe moral is
iake oars wiih commas in DATA lines

Arid mars all we re going lo oover

ior inis monrn I hooe ihai you'll have
had a girmbse oi how ooweriul arro
versarile ihe READ and DATA
eommanbs oan be Ano also how
eareiul you nave io be wiiii oaia lisrs

vi/e;ll be oeaiing wirn riiern again
next rime, buriorihs oresenr l‘ll leave
you wiih Program vii

la iieli Prilqrll vii
zo i\||l1l|l=I)mll(\ll'lI0
in run lrrrrii=i TM
lo iizilii Hritisrtullll
so llllnilllllllnnwllrlt
lrii $l|llIl1=il|lhtl*5l¢lTl|ll
70 NEXT Imp
Ii rilliii llllnlllylllltiin
I0 rim i,z,s,l.s
loo rim i,1,li,i.io

Prfllllarri vii
Here the READ is lcillawsd by two

variables, first and second How does
ll Work? Does /frsrlake its valuesirom
the dala in line 90 while Securlduses
line I007 Or ls it done another wayl
Well find out rlexr time

‘ w

I-llgh Speed - I-llgh Dellnlllon

LIGHT PEN
ior your Amstrad CPC464

AT LAST - A Llght pen that allows you to write and draw
freehand, dlrect on your TV screen at normal handwrltlng speed
O 320 vvide X ZOO high Pixels 0 Works in All Screen Modes 0—l-2
0 Uses latest Polymer Fibre OPIIC Technology 0 Througn~Connei:tor
0 Case designed and styled to fit on computer back 0 Compatible with DDI and SS/\|
I Select any one of 54000 Pixels I Works with Green Screen Br Colour Monitors
Amongst the many features are:
A Elastic Band ~ Circle vi Box vr Spray vi Eraser 1 Fill~Un1i|| v italics
fi Variable pencil or brush SIZE 1' Full use ofcolours 1' Screen Save

g Plus much more -Available |rom:-ereare 5t‘lld ne rrgin Pen: ar £39.95 —
eacri ln( o e. o nno vAT IWe'll e . _-_kaarasf i 7 .____ Wm Electronics
M M” M“ “s<'I.'I..'Ir’rr'ZZ'rIT"'ral'..";'r'a"l.rr urrse nu Tel: iosozi 513101
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arrows Mlxam is a 16k
Eleanor containing annnsemblor, rnanmn -and
rek: editor. r: rm been daniguad
eb anihll zso machine code
program! to be wrmen, run and
dchugqud, with the Imphnsis on
ease of nsa.

This v2r5l0rr ar Nlaxam has an rne
rearnres er the rape ver5l0n wnren
was arieny revrewed In rne Aarn lssue
of CG/vrpl/Img w/!htheAmsrrar1.plus
marry more l1's now eyen berrer

Ir rs avarlabls enher as a bare ROM
wnran ban be plugged inlu a ROM
expansion bbare, or on rrs ewn small
board wmch plugs rnre rne ekaansran
ban The Iarrer is lully eanrbanbre
wrlh rne dlsL nnye, and rne drsc
inrenaee can be arngeee rnra rne rear
of rne naareMaxam reserves 256 byres ar
memory for nsen an power nb rr rnrs
rnreneres wrrn sollware n can ae
drsahled wnn IMAXOFF The lost
memory ls regained and rne ROM na
ranger resabnds lo any aenrmenes

The ROM ls alnssnn as rr
bnnknrnnrrrr ROM Tn-s mvdlxll-s
MQXBVW ra be enreren ann lull wnnnnr
rrrsrrnnnrn rna lon-gromrrl pmgmlrr
rlsuullv Bzrsm

lrrnaksnr ar {M rs nsen \u nnrnr rne
ROM, An aarrnnar parameter ban bu
added ra spucllv rne scruurr made
There are rwu nrenns rm: rnsr nas 1 5
banans and rne second 17

Any ROM can be enabren sa rhnl rr
nrny be ekannnerr, wnn rne uxceplrorr
ar Makarn n won r allow vou ra reek
er nsen

Any area cl rne rnenrbry map,
RUM or RAM Cafl be nrsassnrnnrea
and nsren ra earner rne screen 01
annrar RAM ban be nrsarayen rn hnllr
nak and Asen ana edited by moving
rne enrsbr re rne nesnea bym and
Iyprng byer wherever rs rnere

‘rne msassembler nrsassenrnres an
rnsrrnbnans cnrrecrly Tnrs snbnranr
neea s\Ie<s|ng bul rr ks lrflpmlarrl as
rne Amsrmd nses serne HST lvlslruc
rrans tn bass aararnerers rnese
aarernerers are nsren anar rne nsrThe memory can na searched rar a
hexadeclmarl or Asan string and all
nccurverrces arensrenraennersereen
br arrnrer. Wrlclcards are accepled rn
place ar a byre er character.

A block ol rnernery ban be
rnnrarisee re any value, moved or

3X3m
The BUM solution to
creating assembly
language programs

Compared n s possible re move lrum
ROM re HAM and compare ROM ana
RAM when aerneanng rwo blbeks
all drllerences are nsrea snewrng men
dlflerem values

rr a bl0Ck 0| nrenrbry (;0n\a\V\$
maennre code. msread er slmplv
mcrvlng rr Maxam can be mslrucred to
enernpr to relocare n as wen. n rsn'r
nerlncl Ural would be nakr In
urlpnssrlrlrg Illll|\(l(m>l.lkl:14l47lu|
rnn Iran! wark um av rrThu Ken rnnrnr rs rrsnrr kn \~rrlr:rn\g
essr.-rnnrer lHX\ Tnrs rs lmllur than
surrmwurr|pruc1»s>ur5|'v\: senn lr rs
sn easy lu nsa and makes such a

By ROLAND
WADDILOVE

larrlasnc rnnerenee ra wrnrng nrnan
rne node ir make< arner sysrerns look
bnrmlrveAll rne mam worrl areaessrna
vnnerrans are Avarluble wrrn mu
ekbearran er nlsnnearren wh|1:l\ rs
nrrdeslrablr: rn arr assembler

Tne anrsbr keys and dclere keys
operate a bnarabrer er a rnne The
cursor can be mO\/Ed up eawn lull or
rrgnr lhroughoul rne \9X\ and charao
rers can be deleted lolwards crr
anakweras

Holdlrrg eawn ane brrne snrrr keys
makes all eernrnannsaaerare on lrnes
ol [Ell _ whlch can eenrarn mulnple
srarernenrs Shllluzursor na moves
rne Whble rekr na one lrrrc rsr
lflslance ShrH+Dele\e deletes a
wnere llrrz

Crrl Enables rne ubmmfihds ra
aeerere an nraaks Dennrng a block I5

simply a matter er rnuvmg ra rne srarr
br rne l9X\ and pressmg snrm Copy,
rnovlng \o rne end er rne rekr and
pressmg snrmcaay agarn

Crrl+Delere wlll eerere a whole
block, Clrl+Clr wrll nraye a break ane
CUM cbay wru aaay a block cl \2Xl

Tne wnere rekr can be loaded br
saved or a areak er rekr aarr be loaded
or sayen Tekr can lm lnarlurl rn rne
rnnrrnn r,ul§ur p\r~l\|ur\ rn lllv ll3X\
Hus nrrnnn-s r<.ssnrrn,krr on-s rn lm
nrnrrn.-n

Thu <.-rllmr nns snnrn nnwerrrn
sr-nrr.|r arul m|rlr1Lv \.mr\|m\r\rl= Any
snrng nr rekr Cd“ hr: Sr-ivrclmd luv ann
rnrnar a global ar sereerrye rrsplzrcr:
nrenr rs pnssrhlv

vvnrr n sereerrye renraeenrenr rne
errnar wmls rrn Corrllrlwarlun berare
rhu ll-!x\ rs rrnnaeerr wrrn rne new
srnng

rne rekr (‘an Du prurtcd anr as rr
rlppears nr rne ernrar ur a nsrrng ean
he made wnen rne ten rs assenrblerr
Any meek ul rekr can aa prmlfid and
rlrc lrsnrrg can be swllched an and en
yynnrn rne \UXl wnr.-n n rs assembled

The IEJXI ernrar has a couple ol
nnranng bnnrnrenas wnren errebre
sasre nsrrngs rb be rnanrarrvaren.

rr .1 Basrc umgram rs saved rrr Assn
rnrrnar n Can he loaded mm rne rekr
ELMO! rnen, uslrlg a single Command,
all rm; nne numbers can be slrrpped
away

wnbre chunks ul Basra lrsnng can
ae cflpled deleted loaded saveflr
moved and rnserled wrrn rne \EXl
ernrars aawerrnr aernrnanes

vvnen yenye lrruslred nne rrum—
bars Carr be rnserree rnrbnehbnr rne
wnbre program wlth a smgle c0m—

EOMPA/Tl/vs w/M ms AMSYRAD November ls/E5 :5
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Emw
rrrnnrr errrr rrre lrsrrrrg saved rr Carr
new rre luiruud rrrrnl rerr es rr rrarrnnr
rrre

sesre errn nssennarer can be rrrrxed
rrnrre easrry LASSEMBLE rrr a Basraaronrnrrr wrrr errrer rne as-sernerer enn
erry suhs<=r4r|<=rr\ easro rrrres slarlrrrg
nnrrr a srrrgre neere are rrearea as rekr
rar rrre assanrrrrer cerrrrar rs aassen
hack ro Basra wrran llrc rekr rres been
es-sernbrerr

rrrrs rs e yery rrawerrrrr learurearrd
rs rrlPal lur snorr rrraerrrrre eeae
rarnrrres

rne assenrnrer rrserr rs uxcerlerrl
arrrl has nrnrry rrdverrrced leatures not
err/arlahlerrrsorwentlrerpackagus rne
uudu cerrr ae assernrrreo wrrrr or
wrrrranr rne aareor nnfle aernrr braoea
rrr rrre rrrernery rne aerre oan be
assenrbrerr rrl ene locemnrr brrr as rr rr
were ar enerner

sFrr< rs en arrorrronar rnsrrnarrerr
wrrrclr provrdus a oreekaarnr Maxarrr
rs enrererr arrer a rank rs nrer arrd rne
annrerrrs or rne regrsrers ere rlrs—
plrrr/ed Pressrrrg a key Wrll allow rrre

‘ta./\,

‘Recommended forall
serious machine code
programmers '

program ro corrrlnkrc
cerrorrrenar assernory rs eossrare

usrrrg rF ELSE—ENDlF The raqroar
aperarors AND, on arru x0e enrr be
rrrcludud es werr rnere rs arse a
seeerar rarnr or rne rr srarerrrerrr rFr
rs rrrre an aass one nl rne assenrbrer
and lFZ rs Hue on pass rwa.

usrng READ arrrl WRWE arr
asserrrnrer rrre on rlrsc carr be
assembler! one rrre obreer sane
placed rrr e new rrre baak an rne disc
wrrnorrr berrrg |,.rlau:Lr rrr the rrrenrnry
Tnrs errews yery rarne rrres or seyerer
srnarrer rrres re be esserrrbreo

rrr udrlrrrnrr ra rrre asserrrbler,
rnorrrrorarro 0drKor,iheMz|xzrm|sahl<=,
re lrst rne eorrns oreserrr and nrerr

earrrnrenes Any nnrnner or RONls
can bu 1lrS2L>led usrrrg RCMOFF * lrst
nl HONls ,

The screen rrrerrrnry can be mm/erl
ra a.4o00 rreerrrn arcooo lu srrrrr
Trrrs crrrrbles prcgrzlrrrs resrdrng rn \hrS
area, seen as ROMS arrrl srrreweys
RAM lu be lauded and edrled

Miixarw rs a seaera Rorvr wnran rs
recorrrrwerrded ior all Serruus rrrachrrre
code programmers Ir aenrerns 2|
por/r/evflrl asserrrbrar arra an excellent
edrtor Whrclr rs 3 my l0 H55.

Arr aisfimbler rrr ROM rs arr
absolute rr8CES5rW l0r CH)Z1\ll\Q
lOrrgL'r, |rrure—:;nrrrplex programs
Arnnr's is one oi rne besr ann werrn
evfiry penny VO\r'|| pay ior il

'2
=%_z';-.;=»=;" :5 $1; U -:9 ts4

Amslrcrd CPC Qu
Business Software

Cllily MASIERHLE: rne corrrprore home/busrness lrlmg and
rerrrevcl system nrrru losr and rrekrbra wrrrroer qeesrron
rne best duldouse I have er/er seen‘ says Pepurar
compurrng weakryAs oreorors ol MASYERFILE and MASTERCALC publishedby ASMOFT we are preosaa ro arrer rnese lrlles or"orrzr" prroes 05% orseoorrr] av rasrurm or Posr rrrooorrrorr we now orrer EXTENSlON5 re porn or lrreseprograms Io enabre vou Io rrnk rnern wrrn eoan ornerwrrn TASWORD’AMSWORD or even your own preqrarnsFor one ashne user rne pruzessrrrgwoprrons are arrnosrlrmrrless we orso orrer u special '1» drscourrr an rneexrenslorrs wberr boegnr wrrrr rne rnorn progrorrr

rne reyrewers naye already grven MASlERFrLE andMAsrsrrcArc lOD rarrng more rrnparrernry so naye ourcustomers We arrer Mr eesromar support and we alsorrsrerr re weslrms _ wn-on rs wny we came roproduce and MCX
Our programs run on clr CPC models crfld rope yersrons
can be Installed on drsc or any rrrne No rne exrra RAM
or CPCor2a rs nor urrrrsec bur you wrrr srrrr be cslorrrsrred
by rtreéxzce and copccrry or MASTERHLE ana
MASYE CALC

[We have orner plans lor cw M-r snrrrrrr 1

MASYERCALC: the sorecdsheel wrncrr ‘Accomplrsrres
more rn RAM mun xxxxxSPl?EAD drd on arsc urrorrrer
ekceprromr orrrrrz Irom corrrpoerr ror rne Amsrroa
mor:rrrnes“ suvs ocular Compulrng weakry

msrzerru sxrmsrons [MPX) rrarrsrer cars lo'Iromother programs, sq data mer?e wrrn AMSWOWDTASWOR Allows specrulrsed rle epoore/rerrreyar vruyour own Basic
MASTERCALC EXIENSIONS [MCX]: rrorrsrer spread
sneer rekr err bloc ro rAsvr/Oren. or lrunwrrl rarrrprn
MASTERHLE [vrc MPX], or process darn orreavry rn your
own Bosrc

Frrasi grown <13rs; rrrerrkrar/‘fr ovrd var» rrrvwnere
rrr Europe

MAsri|r|u gas drsrorrrrr 22r75 mesu|AsrucA| rrirsr. drsrnurrr] Ur 75 waneuAsrumr wrm MPX 27¢ 25 cw vsu|Asm:cA|c wrr-r wk we 15 uvvnMPX or MCX Glorrs eves rrws

Puybycrraqusru csaaarn zysrerra orsfirrrl lufinrrorrvlyorrrAz::.Lss yrs/r mrrvrnar

Campbell Systems [DeprCA)
57 Trup's Hill Loughlorr ‘F

} Essex rero rm England Ter oresos sass X ‘Q r%
25 nay.rnk,»r 15.95 eoryreorwo WIYN ML AMSYRAD
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your Amstrad
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mains that oio solved by
movulfleut, oinioi drop-

ping ohiects, Inlking ionuoin
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inap based on Wh8I|I2I oi not nio
iooin ooaoiipxioiis oiiungo_ niis
iiionni w2'lI look aii niioo mllns
iiioi ioquiio you io niink iiioio
carefully aooui what you've
dning.
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On iiio Aiiisiioii The idEi'.lS iiioy
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iiyuiiiiyioiiiiui uyiiiiuiiiiiuiuiiui
you iioiii iiyo yiiiy ioiio oiioii iii,
iiuyyoyoi you iiuyo io iuiii Hiii ioiiiii
oii LOUK HHH Ui4'H iuiii iiiu iuiiiill
iiui K oii

\l\/in/7 Bi'L,i\\\s|‘ iiio l|Hl‘i i|nH~‘ you
iiooii io 4]l'| io iiii- lN'xl HNIAIIUH
\\|i,l;(.‘>!v'H“y uiiii lHi.'H)|i|it-Q iiiioiioii
UH‘ iii.oo uio uyiiiioii UH iiio iiyuii oi
i-uoii iooiii iii iiiio.=iiiioiosoi~iii iiuiiii

so you iiuyo io iuiii iiiu iuiiiii oii io
Sim UH: 41iiP(‘YiUY\ you iH:[=fl io iiioio
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oiiiiis ‘u oioiiii oi i-ii-iiso whiio
vi!!!)ki-

vou iU54U\/I‘! iiiis Ul!lJiH|!\|' ii IS
iiuoii i>i.u~iiii- iii MW i.iiii.i~y uiiyi.-ii
iuio iii RUB .iiiii WAVE i-yiiiyiiiiiiii

iuii-i you iiiiii yi)i|i~\-H iii A
ii-uiuioiosa iiiui k iooiii vuu iiiiii iiiui
you i ‘HY i ioiuiii UH‘ yyuy you LAHYU, so
you sirl oii iiiuyi-iy iii iooiiuiu \l\|siil2W
iiiuio
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iiiui- iHY|/ yioiiii

Aiiii yyiioi ii.iiii- you g|ui7 vouyu
oiiosuoii iii iiiu i.uiiiiiis oi iiii.-
siii-i iiuiii

Now .iii you iiuivi! iu iio is HIJKU .i
iiiuii ousi-ii oii liH*\\' ooiuuis so you
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iiiuii oi ooiii oi iiiu i.oiouis in ouoii oi
iiiu \U\.dYInH~‘

vi/iioii you yo iil\|>|il-111 you gu uuui
io iiiu siuiiiiio iioiiii aiiii iiioyo iii Hit;
oiiioioiiiioi;oiouis iiiiiiis ii.-ii live"
uiaiiou HlJ)(\ yuiiriw iuliuwen iiy
oiuuii di\l| so oii

vi/iiou you uui io iiio Hi1JlL' UXII you
iiiiii ii is o siiiuii LV|IiY(1Iii',H\ iooiii
yyiiosu oiiiy i.-iii is h{—1r:k\|ll3 way you
ioiiio iii OIHPV WUYl|S, bank iiiio iiio
iiiuio

vi/ii.ii 3 iii.-uiieii iioio is a oasoyyoio
aiio siiiou iiioie isaii~.iys o \Z|\|E io oiiy
password soiooyyiioio you Yhirik oi
iiio soooiiuoi aiiii oyoiiiuaiiy i'.1YHVl3 ai
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can eyen be given in the maze iiseii
iii iiie Extract oeiow you iioye

aiinosi eoinoieieo ine aoyeniuie ano
vmi aie II'\ ihe iinai iooin Whichiyyouion i you know ii, iosi nsooens io
oe a maze The way oui is giyen
Look oioseiy Bfld see ii you ooii iiou ii
I vou eie in an ooiagonai iooiii with
EXHS in each yyaii A oiaaue ieaos
“WARNWG Keep inoyiiig oi you ii
iegiei iii"

Anoinei sign ieaiis The Quildiifl
waiis ioieiiei neie, eigni W3‘/S lo
choose one way is iigni no iiioo lo
lose, neie ends youi iigiii so wzik
wneie one oan'i see oi iieai ‘.

The cine: are aii WFIHEI1 Orv the
seooiio oiauue Tiieie aie eigiii vvoyo
tn enoose, iiiei is, eioni oiiesiioiis you
can take, bui ii aisu ineeiis niai eigiii
nioyes wiii gei you oui

LOOK at the iii! iine “Sn weik . .
wneie oiie oaii'i see U! iieai"

Tne iasi poi: oi the iine is iiie
impflrlflnl psii. "wiisisouz ooiyi
§E—E 0| hEiV"

Reiiieinoei iiiose !:|gh\ iiioyoei
‘W E E NE N ss E E

cieyei iiiese piogisiiiinois, oiuiii
ihe‘/7

ooyiousiy I ouii i ooyei eyeiy iyiiii
oi iiiinioiio nioio you oie iikeiy io
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saucy

Useful
business
package
WHEN Anvanaa rsieased maCFCASA may vmended that n
shnuld be used in somecapacviv as a has-nass mach»me Ta ihvs end they nayabegun releasing a number avpvograms annaa at the smailbusmess lmvonn, fromDialog IS anan Wm produce a range av
ducumems mciuding vnvoices,statements, ana credvv notesrna accomuafi‘/mg evgm aaaabooklet is both aanaisa anamiormaiwe Within :0mvnuies av vaaaana the pro—glam the user snaava aaaaaaava av Dvuducmg mawhoierangeofavavlabledocwmemsrna program vs menudvwen, provvdmg the nmr
comwulvrvg busvnessmarv yynn
easy aaaass to an vaavvniesWhulv vaviewvrvg vnva vyaa avyzmgvnm v slwlvl vaau av naclashshilviv Hsivrvg. Thvs rwavyyaya nnnananv when cum—
aany waanva me nv sinks vvaana lrwosial vmpossvble wanasn ayan nnan iloopmg wWW dvrivesl tucks

Eaan cusvomar has his ownchum viva vrv wvnan avv uravvouslransacliuns ave staredHavvng accessed a particularma yaa can viaw any av madocuments in aaaan They avepvovassvorvaily pvesamed vn anaavamn mud: and can be sam
va me pnvvlar vl vequivad.As pun oi saanna up mepvogvamvnuBmevdeiaiisulail
av yum Dvoducla, ma nnaa aveach nanv hamg asaa by vnauvcgvam vn vvvvovce z:avv:u\—anans

Though vna entry av (msdata may aaanv a vaa-aaa (askma viva aan bu uiad va producean up—(u—dale pvvce nav at mearass av a buuun Newproducii aan aa added av anyivme and mg pvvcesofnldurvesamended vrv saaanas
vnyasm -a an easy I0 usevet vsI‘v wofsssvorvai pvoduclits vaaivmaa anaava Druveasavav [O any busvness, na

mailer how smaivJan-aa Rlddoll
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leave the
arcades for
the links
wmv me aavvsaasan wan imo
us svnde, 1: Seems an appropri—arelimeiniakeavnnka\CRL‘sRlndlcln GollyThe pvugvam uffevs a vavv
vB~ho\e aavv wuvse, with aana-aa av mayina mne av vsholes

ona or lwn wlavars aanaanvaavavaunaaanIvaanavnavlwoplayarsmnkllhbgamafarmum imavasringThe Maaa v grlphinlscvuan is umfly wnvan anvaniunalaiv vnnivs ma aavaavian avcoloms ayaivaava, aav nave!-
vnalass ma Qruflhics ave exca\—lerviThevaycmoieach nava mayaa Dvaviswsd This is naaaaa-any aaaaaaa mnfly av ma navaaave mo vana lo vn an thescreen ana n lakes sevuvalvvuws Io sea ma anlvre nava
(mm lea va araanYna navaa urn wan vava out
wnn ma inevvtabie wavvamaaaatress ana bunkars, hut mavavaav seams iust a iillia anvsflalvtlvs aa an ma haves areavayaa anaauy Ian in rightAfter vvewing the nava. v('5Ivme In aavaav a suvmbla avaaraadv vo tel avvA can iel av clubs vsayaivaava, and these are dvsp—vavaa waanvan wvlh theanproxvmaie anyina distancepossible from each ana —
whvch vs aaavav vv yaa va nav agolf ewelt.Wind dvraction is dvwvavad

on the wean, ana Ihvs needsto be Kaken nna considerationaavara savaanna a'clubHavvng anasanv ma dvrevr(inn av vnv -a than a\1|vs\ed wvihthe cursor Kfiys beforé yaafmaliy anya avv Aliev vn-s me
aan vs seen ns-na vrv\u me anhunefuilv vn vna gervarav dvrsvnan, av the gveevv.The Via‘/ar graphics are
Quite novel.savh D\aYer and caddie anadvsvlaved an vna tee After aneat swvng, [He bali moves offand ihe pvayer vs seen I0 throwvns avaa back [D ma caddieonaa ma aavl sums, aavnmenwalkoffimhedivactlunnfthehailveadvfovlhervexlshnlwnn careful aavaanan avavaa and divecnon, yaa shouldfmd yourself an in: gvgerv,wnhm auning distance av thenaveA v:\use—up av (he green is5|'\OWH,!v1d now ii s a mane!av anaauna vna puitev andselecting viva strength av hvvMy anvy cvilicism av magame vs (hat v found an a vinvamo aasy.

vn my fivs! lB—hole ruurvmiscnrad an amazvrvg viya unduvpar 7 wawn our Sevvvwnn a linla an av aanina
flvaciica. v snaava naaa invmnvove an this aaava.oyavavv ilvovnh vnva vs agood vmpvsmenlunon av magamu av golfThe gvaphvcs era wanmnughv. aan and anvanavnvnavrs aasy va use‘ and | raanv
vaana ma game Gulls velaxing— a wevcoma ananaa fromiasvmovvnn nrcndedvwa
Games eaavv Turnnr

Sound
makes the
difference
LOAD vrv Jllnmin, fvomvamananayaa ana uvwnhaverviabie disco _ zu vaaatunes each accompanied ayan vrvfeclious livelv drum aaaanvus manvy av anam. flashingnanvs an vna screen.vaa ya avaa gm aana agoud aama _ anainav, c|va\—iengvng ana above an refresh—ingly amusingElui before you dvscuvev Irv:

delvghls av ma problem yaanaya got to wan for aroundnine vana nnnavas while blockavm bvock veeds slowvy imoihe compute!Duvvrvglhvsagonisirvg delay,there isnt vaavvy much va doLaavavy. the wavt vs wann nvaa may ma pan av Rankinnaanav, aaaavaa Wm» a aavvname ana a aivvvaavv xzsknaanay mus! make vns waVihrough passages av mainsnumem dimming avaana,seavchlmi for vrvsivumsnls vacreate me vervecv bug bandsaunaCnnduc! youvself cavefulivyaa are wamed as bum notesand dislomnn wiil anempi w
bvock Your wayThere are 20 screens vrv aneach wan ns awn tunes ana
Wublems va overcomeon each scvaerv theve arefouv Ir-vsnumems for vcu wcoliecx ana hrvng back m theaannaThe vnavnnnanva are aaan

//1',’/,1(AT;/7yfi

av. ’&~

dad ay a slaxiorvary mvsmsierwhich kvlvs an cnmaciThem ave avaa mvvrvg semv—
lluavars that wiil vry to sieaiany vrvsimmam van are aanymg ana vzlum vi in visguavdiarv.vaa maya avcund asvna asystem av moving aaaaavhopping fmm one I0 the otherdapendvng on where yaa wan!to aavaa naya four viyas wvrhwhvch va complete yaav taskA bonus licks down vrom
4.000 and iv yaa lose a Me nresets and yaa have lo svanihe screen agavnAvmnugh ma screens are
colourful ihe gmphvci couldVlavebeenoflavhvghevquailly

cawwv/ya wvw MEAMSTRAL7 /Vm/ember vass



Rankvn Rudney and vna vavvvavvavavansavaanvasvyavawvvvnana colour Also, responsesava someumes anvvaysnavysvanEu! ana vnina vnav aavvvvavbe vaavvaa vs vna saana. The
superb vanas aaa a gvear asavva vna game avva aaavv vvanas

Making a
minl isn't
all that
easy...
smnr va vaaa rvmviavvaiva,from vnaanvvya, and make
yaavssvv a brew . . . As vou avavasvsaaaaavnavlvavaa aaa yaawrii naav "wvva warns va aa anvvvvvanavvavAnwav ihe anana rirvgvngvvavvv yaav Amslvad as vvvvssvanvvvas vvva svan av the aanvarna avav vs aaay snaaavvwivvv v-soc nrvd a aavvvavvvavpvngramv vuu svavv aa aaasvnass ana vnvaaan vnanvvvs
av snduavuuv whealvng andaaavana, you avvavvvav vabecome a vvvvvvvanavvavvavv Ihafs nan the vnaavyaaas navv an wvm ma aavvvaThe vvvsv question yaa vvvvvas asked avvav seiecung vnasavvvvava vvam vrvav yavvv cnm—aany nvvv ha rradirvg vvv is:'wvvav makes a guud pvu—gram7Fuv vnvs yavv are avvaaavaa20 aavnvs va shave aav amongvaav slalemants, marking aaanwim up va avarvv aavnvsFor aaavv vvvavvvn av Iradmgyaa wvvv be shown a vvnanavavstatement and a aav avaan avyour asvvavvnavvaa, vavvavvvaa ayany navvsArvuurturrvyoumusrselecrvvanv a vvsv av opuons vav vnavvnanvn, vav axamnle Prcgrarwvnvna Luarvs av See v-vanasvv-vavvy vna gel—r|ch—quvck guy.Manvvvvy aavavvvsvvva aanvasas next anavaa, vavvayvsa bv viva

v-l aaaa aavva naval Inn an a
aavuvaaa
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durvrvg avay sa vnava should be lugg-na need va vaaarv for vne a,... ix!vavavvva aanvvav in aasaavv v ; V -V _Wvihour ivs vnvaavvaas v &'r- vv
tunes Jammm woava nav be an "' "
yavasvavvnanay vvvvn vvvavn, iv -v’ 1 ' Vis nan wavm a iook ~ ,' , "*9 7avian rvvvvvav-ay t > * /v 4-s
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van

or\ce—0n\y vvavns. such as a rvaavan aasvvna (5.000Avv vvvav vavnsvns new vs vaanaasa navy vvvavvy vsaas avvavna aasv av aaavvaavian andWall for vvexi nvanvnYou svav-v vns game vvvvna vn
a rvavvvava vsvvaaa and muve upuvvavvan a yavvavy av awsvvvnasva an avvvaa block and A wan
vvvav waava he vauvna, as vvvvs vsvna nvanvnvy vavvava vav yaavachvavernerusCara naa va bu iuknn vn meaany avaaas av vna aanva vavvnsavs posvlivs assavs 7 iv yaaoverspend you aaaavvva bumkvupr ana vvvvs ands vna asvvvaTnvs vs an vnlarestlng aanva.WE" prasamad avva -v wvvvavvumavlv ynurvg ana ava nvvkeTo vaaan vna dvzzv vvavavvvalakes a vana vvvna ana anaavvan va sava ma aavna wouldnava Dunn vv mce vaaanLynn! Snvidqe
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ll's levels
and ladders
lime again
HARD Nu! Mack, vvanvAnovasuli vs a lnveiwvvvdvvvavvavs gameThu zvcivorv lakes place an .vhuvklvvvg avva and vnava avalhmva nnmpleiilv rvvflavnluscrum-vsra succeed avv vna vvvav vaa
vnvvsvavvvvvnvavnavaa ayvvvvvnavn gaps vvv vns vvvavvavvns aavnasmni gvvdevswvvvva domg Sn yaa nvasvayava vvysvs vvvvvan ava beinglhmwrv down vvanv above ay
an vnyvsvava assavvanvOnce yaa vvava phvggazl avvme aaas yaa nnva \o nvelv-aclv girder |v\ avaaa wvvvv asymcvai gun vnav zvps avvnvg vnavavsvs lonkmg vavnav ivke a
spmmng mpTo assvsv vaav uvavvvassvnava are avvavvvs av ana ana avsaan avavvavnv wmch yaa can
clvvvvb upIn addvnovv, vrvavs vs anavnaavvna vnav yaa can assvaaaanaavvavavnsnaavvvaavavvnvnava vs zviso a vvvv av yaavdvsposai whvch lakes yaa upvnvaavvaavson vna second screen ynunava va vaaa around aavvaavvnavuncvvboxesvvv order m aaaass vna
drfferervrpvalvnrvvvs vavv haven;naa an va a gvrder vvnvan vs

Andnon
vvv a way | vyvsn v naanvvolunteered va vsyvav-v Psy»
clandelia, vvavvv uavvvasavvvna valest avvavvna vvavn thefemle vvvvvva av Jeff vvvvnvavon them’; vvavnana Wvorvg
vvvvn me Dmduzi vvsavv — qmlsvna upymsvie vis saaavarna avaavanv vs vnav vv s vasvvnvaassvavs va aasavvasvvnavv snavvn m vvva avvvaa
anvv va vvvends vv provckedvasvvavvsas saavv as ‘WowAmalvng. Hsvrkeafvrework
avsavay How does na dolhzflThe nirvmais Evanasvvavanv

navsvaa aa ana down by awvvvanDzrlvng avuundlhcfvrsvrwnscreens vnava vs a meamecavved vanaav nnasa savapurpose vs va make vvle
anavaasavvv vav van ona vaaanvvavn hvm and yaa re aaaaTwo vnaanvasaaaaavanvna
vvvvnv sanvavv vanvvvvv nnvvOshzv,=1g<>vurv\rvvenl vvvsuuciovvvv-va yvvvv nvvvsv covvnulavav-s and vvav vnavn vvvva a
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avvava vn vvva aanvva where ava
vvvvs vnav Hard Na! Mack Ci"
Hdu va gov va vna avvvavsvvv
vvaavs

Thu addvlrorv av a vayavvav
aavvan was vna anvy vaasan v
vvas aava va play ma aavvva,
because me vudvcaied kevs
vvaavanv Wovk

Aaaavavvvvy an anav was
made Wnan vrva cassem: was

Nuvrvrmgr was [L7/Mm/YWG vvvw W5 Wsvaaa
Y.
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vvvv for something entirely different
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Far aav man .. ' and vnaavvnvava
Psyarvaaavva vs saavvvvsa ALvghi synvnasvvav. wvvvarv vasv

abouv savvvs vv an.The program vs a vaav which
enable; yaa va avaava vanvasvzaswvvvvna aavvsvvvsavaavavvvvvvavavmosi seem va be avvya _moving vaana vvva savaavv anagrowing avv vna vvnvaThe aavvvav imends vv va be
asaa io avaava avaanva avsavaysva aaaavvvaavvy vnasva Thereare vnvaa ways av aavna vnvsThe vvvsv vs va svv down wvvvv

vavaasaa wvvvv 5D8Ctrumvrvsirucivons, so vaavavvahly vwas anaava va vasv vvva kevsTu avya Avvavasavv avsavvvnay recrilved vvvva 5lvD'UDvvnnvaavavavv vvvsv aaaavvvs
awava av vvThe Maaa v avaanvas wava
vvnaana aaaa vvsawasnvaaaavsoundvna a-vna aaava aavnaas
vvaya vvasn vnvavayaa av vvvaaaavvvan ol sanva avvvavanvaavaanvv aav ayan vn vvs cimavvisvava v vaana vv van anaavvvavvvavy aaavavvyav avn aanavn vnav a aanvaavayaa via vna kevboani wouldas avvaavvy en|cvVzl7le

Dlvid Andrlwl

Getting
left in the
right place
LEARNING va vavv vvva avv-vsvanaa aavwaan vavv avva vvgvvvcan as a vivvvvavvvv vasvv vav vvvaayavaaa vaav-va-avavvv-yaav-avaana vvva vaav avaavanvs vvv vvavaInd than vvyvvvvvvva vvvvvvvvavv.vvanv Mivvavsavv snaavvi makavna iask aasiav.Yhu aasaavva vs accom—
wanvaa av a svvvavv vvvv Mervbook cnmavning a svvavv svavyio aa with aaavv avaavavvv anvvva vaaa.

A menu avvaws vaa vasavsavany av vna vavvv gamesv

zv vuvsivckv avavavaavy vn adarkened mum, and avaava‘lvve .vn vvvvva wvvvv vvva vnvvsva
Avvavvvavvvavy yaa can pramvisa yaav avaaa, vsaava vv —andvill vavnavnaav up va vvavv anh0urs—wnrih av azsavav ~ ana

vaavay vv wvvvvs vaa va vvsvanvnavavvva vnvvsia vvvavvviva vnavnaavs va avvv vv vn auiomaivc modeana vusi wavavvTna Dlflgram asas inskeyboard va sav vna yavvaas
aavvavvs arm aavavvvavavs ana
ihe ioysvvavv va aavaavvy avaavaihe aavvavns. The saaaa.

colours, Svrvvrnsvvvv aavss.vvarvvvavnvv aavvsv vanavn. aavs.
avavvv mode. svvaaa zap vavs.avavasvan nvaaa and marvYvvvava lvmclvorvs avva vav
avnavavs aan as sav by Wessvrvgvvva aapvaavvsva keys Suchflexvbivilv vs aanvsavavaa

Then svv back. vvava aawnme vvva avvvvan an vuurwvstlakand vasv wave vv aaaavTheres na naaa va wavryaaaav nav aavna creaivve av navbeing able va avayy _ vvsvnvaassvava va aa aaavy
Ari‘/Ovva aavv asa vv va Dvovluce

-vvvs awn nvasvavavaaasvaa vv avvnav vaya vnvs av aavavavvy aavaav can svv vav naavs vusi
svavvvva av vvs almoslvhvlmoivnmsplavli's nav a game vvava uivvvivand vnsvas navvvvna va wvnvnsva arevvi any aavvvas andvnsvavsvvvanyvvvvnavaaaav Soyyvvav vs vnvv s svvnavv ihe nvasvlascvnzivrvg, anvvsaav anvvenleviavrivvvg aisaa av soflwarev ve saavvv

vvavavva waaaivaya

’ ‘Ev
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avvvvavvavv nayvvva mane vaavavvavas vnava a na way aaavv vavna vvvana excani wading vivarape aaavn
The vvvvv aavvva vvnas MrTickle vn avavas ana yaav taskvs va avvv nivvv vaaavvvavaaain ayvvvayina a vvava in vvva sidas av abox anviv iv vs aligned wvvvv vna

Uvaca vvv vvaasvvanvv vvva aaav vn ma vzanv
vvaaav vvva nieces avvaavvvvvaaavv the vvava va vaavava MvTvckia va nva navvvvav avavaonaa ha‘: back vn ana vvvaaaagain he's avv va tvckla vvvvsvavvvuy. who vccks nvvvvaavv ina vaanv wvvvv dnors which avavaa svnavv vav Mr Tickle va aavvnvaaan.Using svvvvava vvvsvnvavvavvs,
vaa vvvasv vavv Mr Tickle wvvvanavvaavvan va vvvava nva avnvs savvvav vva aan vaaan Mr GruI‘Y\DVvvva excavvent aaa av gra—avvvasana saanavnvnvsaavvvavaaaavavvvsavi va keep vvva kidsamused vav vvaavs avva. svvaavayaa vvva av vvva navsa. vna savvna

zilrv‘
~;’L!,Dvhiflg

9'1
aan as vavvvaa uff avvaaavnavvvv vvvs vnvva avaavavnv aaavava vv/vv Lazy vs vasvvna veryhungry and yaav task is vaguide a wavvvv avana iheavananas avavvaavavvvvawavvaDulE vnva ms aaan vvvaavn.vvva gvaphvcs ava, yav again.
sum va aauvava vvva imIqi_vvavvavv avva vvaea vvva chvldvanaasvrvva vvvvav avaavavvv vv a
vavsvan av vna svanaava corvv—
Puiev asvvvs Fox anvv rvaavvvvs.avvvvaaavv vna avvavaavavs nayaaaavv ananaaarvvvs package cnvilavns
sanva av vna aasv aaaaavvanavsavvwava vav vavy yavvna ann-avan v'ya ssan vav Amsiradcomuuievs and can asihovounhvv Yecommarvdedsaaya Lucnl

and
maths for
the minors
ms vvavvaa vvvav Jaavv avvivv.ay Kniqnvsavvv hnsa avavava anvna aassavva vnvsy av Jack. aihvckslockvng builder coumvrvgan vas vvnasvsrnvs is vna anvy avaav wvvvvvvva vvvvs as va vvva conienis avvvva aassavva - an svvaaavvavvavpackage avvnsa av 1 va s
vaav-avasvvvaaavaavavvnaaanvavsvaanswav svvvvava nvavvvavvvaviaav
aaasvvans arid, iv yaa answavaavvaavly. wavavv Jack aavva nvs

houseAvvav sevecivng me anavaa avnvavvvavvasvvan av avyvsvan
saavva. vnasva. clock ana aasavaa av avvvviaavvy a avavavaappears av Jack svanavvvqwaving av yaa.Tl19£lDCl(,i|§ElECIEd,SlEVKS
ana 20 seconds vavsv vmv ava
asken vna vivsv quashavv vavavavnava s v sAvvswav vna aaasvvavvaavvaavvy Ilnd wulcrv nvvvv vnaysva vna avvvav svaa av vna screensna aavva a vaw av blackswnvva vna vana "vvv ho, hvhuvrsavvvawavvv waavravavs vvvna music aavvan vs anasanwvvan Jack has vava vvvsblocks, ns valuvvvs va nva
svanavna aasvvvan and vnassaana aaasvvavv vs askedAnswer an v5 aaasvvansana vna vvaasa vs aanvavavaaJack wsvas uaaaaya anawalks vnva nvs galflgflThe screen avsavs ana

:a*v;"”~v-vs:
3:: 7<€_y' wglka‘
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gvadings as we how (as! youachieved the task ave d>sp—weveeAsan exewwwewew vew sweeuewwwyou need a wwwwwe 0| |us\ evewewghz mzwwwwwee, wmch 4s soseconds answering wwwe quaywwewwe and neavly eight mwnuleiwewewwwwwg Jack.Thws program we sold underwrwe 2duz;a|iOr\a\ banner wwwe |\sewwww is wrwe eweewwee ea iwmplesumsnwe ewwwwe using this pvc—gram, vwewewew, ws given nohem wv eeew ew sums In weewewwwwe me wevers: Answer aquesnon wrongly ewwe weemws ev bricks are removedwhwch wok ewwe and e halfmwmnes to bwwwwa.
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PIONEERS OF ROM SOFTWAIE

* "'i?§.2!I.E<?E€I§.Z
TO THE ARNOR STANDARDS
- SPEED - TOUCH TYPING SPEED & SUPEFLFAST SCREEN HANDLING
- SIMPLICITY - SO EASY TO U3E 81 INCLUDES COMPREHENSIVE HELP
FACILITIES
- POWER ~ SO MANY FEATURES,“ LOAD‘ MERGE, SAVE, POWERFUL FIND ii
REPLACE, COUNT. CATALOGUE, INSERT, DELETE, WORD-WRAP, JUSTIFY, BLOCK
COMMANDS, TABS, MARKERS. MARGINS. FORMATTING, HEADERS & FOOTERS,
FULL/EASY PRINTING, QUICK COMMAND ENTRY FOR EXPERIENCED USERS, DIRECT
ACCESS TO DISC/EXTERNAL COMMANDS.

NEED WE GO ON?
"REMEMBER* Protext is available in Tape/Disc/Eprom or AD1 Cartridge
'REMEM BER ALSO‘ “If this is their editor, I wail with baited breath for their
word processor....."
(ACU JUNE '85)

ms PROFESSIONAL TEXT EDITOR AT A
SENSIBLE PRICE:-

FOF? PROTEXT (P) OR MAXAM (Ml ON CPC 464

ROM + AD1 CAFiTRlDGE (code AD1 P or AD1 M) 249,95
16K EPROM ALONE (code EP or EM) £39.95
DISCS (DP or DMl £28.95
CASSETTES (CP or CM} £19.95
the CPO 664: Please quote AD2P‘ AD2M and

add E5, EPROMS DlSCS& CASSETTES are the same
codes and prices as the CPO 464

Trade & Overseas Orders W

EI-zlgiiir can K
:II::ai-1:2: For

elcomed S E
SEND LARGE SAE FOR FULL CATALOGUES

TURN PRO TODAY !!
L-

fir-

l
l

I
1

1
<



RE FOR THE AMSTRAD NOW PRESENT -

* £29.95

BASIC UTILITIES ROM
(Prod Code EU)

Beebug‘s'TOOLKlT‘ isthestandard uti|itiesFiOMtorthe BBC Microand
has sold thousands of copies. Now the author has written an Amstrad E R
version. Available only on ROM the program contains numerous Basic
Programming AIDS including search/replace within Basic program,
listing basic variables, moving basic lines, load, save, verify, type, dump, '
format, copy and much more.
ALL INCL PRICE £29.95

AND GREAT NEWS FOR MACHINE-CODE ENTHUSIASTS

MAXAM
IN CARTRIDGE NOW ONLY £49.95 (incl VAT, p8ip)
NOW ALSO AVAILABLE IN ROM ALONE FOFI ONLY E39 95
ALL VERSIONS NOW CONTAIN FULL SPEUFICATION
DISC £25.95 TAPE U925

mess COMMENT
“innovative device INS article Iiriished OH the ARNOR cditoi
well worm the m0Iiey'"- AMSTRAD COMPUTER user:
“Asseniblers. look no /uiI!ierARNOR VS the best 1 have seen"

- COMPUTING w.1'. AMSTRAD
"Absolute magic’ - ARNOR mus! be the market leaders"

- POPULAR COMPUTING WEEKLY
“Qt/lIE Special .. di/IICIHI to mamii"- COMPUTING TODAY
“/\RNORare 10 be c(7il{i!3IL1/aIE(1 on a superb/ob “deiiriile/yliie
Des!" - HOME COMPUTING WEEKLV
"A ploducl no serious AMSTRAD uselcarl allord Io be wirimim-VOUR COMPUTER

i IN GOOD COMPUTER STORES EVERYWHERE - OR DIRECT.......
PLEASE SEND ME

(PRODUCT CODE) (PRICE) I enclose Cheque/PO ior 517 _
IPAVAELE ARNOFI uni

E? Ei on
77 —— 7 Please debit my Access/Visa

Total Q L Card No fLI IL I11_
i~iAME;_.._ 7, __ SIGNATURE; _ 7 ._ L ww-ADDRESS E $-
 7 '7. __;. _ __ __.. ._ _. : .*¢!Am %
ALL TRADE/CFiEDlT CARD SALES, ENOUlRlES ETC Ul—68B-6223 . ""
SEND TO ARNOR Ltd oepir. THE 5TUDlO, LEDEURY PLACE, CROYDON. SURREY CRO IET
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in ii-r
in IIIILE -i
in rr IIIKEIIIJII riiiii ariiiir inn-ii
r
Ill IF IWKEIIIIII IIIEII III-IIEIISUI II
I
ltl lsiirr
r|| mvi ii,|
in rim ii,is|,r2
in IIIIVE iiii2,|
irn rm iiiiz.m.iz
ZII IEIIIIII

Prflflrfl/YI iii

Fiaiiia r siiiiws iiaw iiia daai
COI\s|§t5 oi a iiiiinbai DI vanisar siiips
To MOVE it IO the right, aii we iissii IO
GD is I0 Erflie iris rariniasi siiia and
dliw a new siiia on tI'I6 iigrii edge iii
iris iiiioi

NDIICS iriai iinas iso aiiii iso.
WIYICYY sis used to detect left Or iiaiii
IYIOVBWIBIII aia aiiiaisni

oiia ai insiii ariaiigas iris variable X
betoie Calling the subroutine, the
airiai arisis ii arisi CflIIll'IQ iiia
Sllbrfiullfie. This allows U5 to iiss the
iiiia Subrflvtirte I0t DOIII ran aiiii right
iiiaiiaiiiaiii

AIIIIDLIQII these DIDQIQIHS ate VEIY
siinars EXarl'\pIeS, iiis Same basic

Erase
inis

DYEW1\iiaw
siiia siiia

oiisaiiaii iii niavsinani

rigiiiar NOW the dflflr ifllh/ES

II IIEII PIIIIRAII IV
ZI IIIIIIE I
II IEII flrll hnllll
II IIIIVE li5I
5| IIIIAI hiiiil
OI IIIWE 1lI.5l
7| IIMI 2lIi$II
BI IIIIII éllilll
VI MAI bllifl
III MVE Zllilll
Ill MM 75|,35I
III IIRM $5l,I5I
ISI IIIM bllilll
III IINILE -I
III INILE IIIIIIII
IBI rr IIIKEYIIIIII rriiii mu-I
til tr IIIKEVIAIIII iiiirr arm-2
Ill IEIIII
III III“
III ltiilll
Ill ii-liwttv
ZZI BIIEIII III
ZSI IIIILE IBIIII
Ill IF IIIKEVISIIII WEI iflilJl ISIXIII
-ZIEIIIIII Ill
ZSI IF IIIKEYIIIIII IIEII BIIIII Illllll
v1rIII!III III
DI IF IKEYIIIII IIIEII SUSHI l3I|Y'tt
ZIIIIWI XII
NI IF IIIKEYIIIII IIIEII IIISIII IIIXYW‘

ziiiosrir sir
2a| IF rirxiiiiiiu ririir siiiuii mini-
risrisua in
m IF rirmiii-| Iltill ensue sirrinii
IIEUQIIB Ill
XII IF IIIKEYIIIII IIIEII WUIIIISDQIIB 1
Slilhlilll
XII IEIIII
in imiii
HI PRIIII EIIIIIITIIICIIIIIIUIHIII
Ill NINE ii,i
in IF iiiii-2 rm I5!
III WM! lil
iii riiiiii U1"
in mun -i.r
in rim in
in iinvzi uriir
Ill IIRAII |.-i
All Itlii/ER -|.5n.|.:ri
in rimin i.|
in return
in mini |.i:n.|
ul imi u.-r.sii
in imii -|.iin,|
III vimiri |.i.s-i
WI IIDVEI liISlli-liZ¢l
an lllhll |.un,|
SII rmiin |.-|.|:rii
51! min -|.isii,|
in IIRAIIR |,n.r:n
in iriiuiiii

PIIIITVBIII iv

pr|riCiDleS Can be used ir\ more
siimpiaii design piagiains

Piiigiain iv is a Ia[I'lBt inais
S/Jphlslicated IIDLISE design prfigtfittliraiawaisiiisaansiiig wiiiiiiia USE
OICOIDUI and SHYIDIY USIHQ IIHBOIWIIE
rianis gIapI'\lCS

riia iiiiirina at a house is iiiawn on
iris screen, and we are given iris
opportunity t0 Edd the doors and
windows in any position we like.AflQr

the I'i0Use is drawn —Iines 4010 r so —
iiis Dtbgrem waiis Iot eiiriai KEV o OI
W I0 be aissssa Pressing D will
reSUIt in a aaiai rising drawn, W a
windowWhen iiia shape appeais, ii can be
lT\DV8dBIDUHUIIIEQCFSGHISIYUSIHQ(I12
CIHSOY iisvs

The iscnniqiis IASEG is siiniiai ID
Ihe aiaviaiis DIOgr8rflS vviisn a
CMISOV key is uaiesiaii iiiiias

COMPUTING WITH THE AMSTRAD Nnvlfllbtt isas I5
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Ase

240300), iris siioroiiiiiie at 330 is
called (O erase the SIYBDG betore its
new oosiriori is calculated

The siioieiiiriie is called again, aiiri
iris Shape is ierirawii in iis new
oosiiion.

As weii as being able IO inoye iiie
objects artiurid iris seieeii, we Catt
aiso yaiy iiieii size

i Pressing the < or > keys will make
the shape smaller or larger We GD
iiirs by altering iiie variable s so tI1Et
iiiis iinis ine shape is rearawii ll'I a
different SIZE

Having arasee oiiirioer urwindow
in D05ltl0tl ii eaii then oe iiiieri by
pressing ine cooy key.

This changes the yariie of ine
yariaore code io zero, which resrrris in
ine siiaoe being ieerawii with norniar
logic This gives us a oeirnaiierii
drawing.

imer rising ine Copy IKQY, the
cursor returns re the top left hand
wine! ot the screen ready to eoiieoi
aiioiiier siiaoe wiien w oi D is
oressed

Peinaos yeir inigiii like io add
eiiier shapes or yoiir own design io
ins oiooiaiir These siieirie be added
io ine siioioiriiiia trorn iina 540, and
iiie RETURN siaranieiii ar line 540
wiii iieao io be reyJOSIl4DI1Bd ai ine
new end ot ine subroutine.

vorri new ob|ect siiooie inaiie the
yaiiie or Ihfl variable shape aqiisr ro 3
wiien the appropriate iiay is pressed,

Fiiraiiy yorr will rieeo re iaiiirecniie
arosriarn to iris iasr part or ina
siiorarrririe ai riiie 350.

riie eon irrneiioii is quite riseriii in
making oiiieais appear IO move
aioiiriri the screen In raaiiiy wa are or
aeirise siinoiy erasing riie object iri iis
old oosiiiori aria redrawing it in rr new
PositronThis reaiinrqiie is otlerr iisao in

II REII PRDIIRII III
ll IIIIIII I
II Iii
II FM llrqllll III MI
SI PIIII Ilillilllhtiqllltlll,|IIlIZII§I|r\
qimzllrl
M IIEXI
7| IIIXIII
ll IIIELIB I7I
‘II IWIII Zll
III EVEN Slyl EDIIII III
III EVEII Illl,1 IflSUl ISI
Ill IIIIIE IltKEVlI"tIEID
III IDIIII Hlllllthllill I7l
Ill IETIIIII
I5‘ GIIIIII 2IlilI|vbiIII!IIl ZII
III IIEIIIIII
III PIIIII CIIR|l2ll|IIIIIIIlIl|
III IIIWE Silylll
III MRI IIIIEIIIIIOIIIJIIIIIUEIIItil
lyl
Zll RLIIIRII
Ill MVE SZIr2I
ZZI IIIIII TSIIIIIII4XZIy7SlIlIIi(lI°1ll,
I
Ill IEIIIIII

Fmgrum vi

oainesaoorieaiions. Pioeiaiir Vdraws
a rotating dlBI wnieii C0\.|Id iis used as
a sesririar Or iaiiar soreari in yeirrsosea games

Liiiss 40 to so draw s eiieia
Then a iine iaoiasaiiiinq iiia ooiiiisi
is drawn rioin ins aaiiiia io tI'lS
perimeter or the ezrsre.

The oairirei will now ioiara iiiiriei
iiia control or ine ieri and right C\.ltS0r
kevs

Using Ihe Iamilrar method, the
SUIIIUUIIHB at line iao rsoeaieiiiy
zoiis riie ooirirei ofl ifld on. Lines
roo aiia iio decide which way iiie
ooiiiier should go by altering iris

II iiiii riinsiriii v
2| IIIIIIE l
ii DEG
4| rm iiierr-| iii in
5| mi imsrriiiiiiirirs2|,r||rcir|irri
glettill
n IIEII
7| iiiaii-i
|| III!l.lI in
in mu -i

r-rirqrriiimun in
Ill IF riiiiiiri-| Titilt mun iniriiei
r-ririri-iimur in
iz| rm
in mirr cirrriiiiiciiriiiir
in IF |rrqI|IItl mu mqilll
in rr riiqrr-| tliilt riiiir-ur
in IIIIVE :z|,iu
l7l mi imrriririyrrri:2|,inrciisrr
iriiii~z||
III IEIIIRII

value or angle
Although in this plugrilfl tI'i€

iiioyemeni is ooiirierieri oy the cursor
keys, we could rise variables within
the prfigram io move irre oeirrrer.

It yoiriie eyei Used a (light
sirriirraioi program, you will probably
have seen this technique irseo re
display some ot the aiieiairs insrrir-
inenis

in Piogiaiii vi ws iiaire riiarie iisa
er the Arnstrscfs built in riineis to
oiorirree a rear iinie clock. The sesoriii
naiiri is moved every second irsirig
iiinsr number 1

Line rooreiisiiie DtOgriirTItO]urIlp
io rne subroutine er iine rao eyeiy
second and go on re inoye the iiiire
seeoniis hand

sirniiairy line iro tells ine
prngram io iiiyeir to riie sironiiirina ar
line I50 Once every minute aiio so
inaiie iris ieii rniiiriie iianu riiiier
iirrrnoer 21s irsea tn move ins iniiiiiie
hand

I iiaiierri iiiarriiieri an I1DuI iianu»
osriiaos yorr woiiie like tn add rnis,
rising iinier I’WfrlI7Bt 3 The Di’\IV
|3rObIflfl1I5,\/flu'IIh8\/BIOIIBIIQSIOIAIIG

i| iiiii PMIIAN vii
2| mi l
SI III! iizr
4| uii-i
an ii-in
i| y-in
i| r-in
|| ri-in
1| mun ii|
III ltttl.E -i
Ill rr ri|i:i||i-| riisir mur mrii-ii
rrmul rin
in IF riiriziizi-| IIIEII IIIWI I7liI|Ifi-
ririuaul l7I
III ii IIIKEIIIIII IIIEII |ri|u| IYIIIIN
rirnrrir i1|
in IF IIIKEIIIIII ruin mun i1|ir-i-
rianm ir|
iiin iiiirri
l7l Ptltll ciriimiricriiiririiiiir
in rave ii,y
ii| IMI i,i,=riii~i
2i| rriiv: i-i|,ii
m rim ntlil
in me |,l-ll
zrn rim min
III IETUMIll IF IIIKEIIIIII IIIEI IIIQIII Illllilql

P Oflriirrl v Prnfilarri VII
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ior one iiiior ro see it ii works
We'll move on now ia the

IECIIFIIQIJE known as riiooer banding
With this ir is possible to produce line
iirawings en the screen rising the
curscrr keys 7 a sen or wmoiiieriseu
Etch-a~Sketch.

Program vii riraws a tine WlII'l one
end fixed ti: E DDIIII at the centre Gt
the screen. Theoiherend otthe iine is
the free end and is marked with a
crusshall erirsar

rnis cursor can be moved around
iris screen rising, unsurprrsrriglv, the
Arnstrads cursor keys

You will see how the rree enri ot
the iine appears to stretch anii siirink
as it attempts to toiiew the errrser It
aooears ro act like a aieee or eiasrio.
hence the name rubber iianaing

The Iine is |VtDVabIE oeeaiise we
are rinse again rising ine EOR
iiineriori which reaeereriiy erases and
redraws the Iirie in iis new oosirien

The program oses two sets or

variables to inaiir rne erias or the iine
ii Srld y are the eaaraiiiares ol rne
Iixed end, wiiire a and ii are the
coordinates DI the free end The
subrmitirte ar line no simply draws a
iine between x,v and a,b rising EOR
iogic

We eeri arrange to nii the line iii
any position bv aiioing the ioriowirig
lines ro Program vii.

iio rr iirr<:ruri=0 iiizri siisiri I70
EKIIIIIWEIIEIII I1|)¢{t‘II!lIiin5IIB iio
200 ir EMF!) irrzii rizirimi
Now when we press the Cnpy key.

rne iine istirst erased rnen redrawn lri
norinai iogic, and becomes per—
inanenrry riiieri on rne screen

Line zoo oreyenrs rne CUrs0! iroin
being oerinaneniry Iixed. The line is
rrnarry redrawn in EOR iogre so that it
will C0ritlritAe ro respond ro rire oirrsor
keys

We can rrreieiriie iiii as rr\aflY iines
as we like wiiii the Copy key Table r

M
I lthrlil

[III
IIIII

IIR
Table i

snows rne values Used iii graphics
|0glC selection.

With Program vrr aii rne iines are
drawn trom a riiieri ooinr at the centre
ct the screen However we n\flV Wish
ro nroye rne IIXt-Ed end oi the line as
well as the tree end.

We can inooiry ii once again by
enarrging line iso to
t5I IF IItl<EIl‘il=I THEII i'.i:d!=I :ElJSllE
iii ir=r :y=h ::nde=t

Now, when the tine is tixed the
DGsitI0r\ of the iiiieo ana is moved ro
the last position of the Iree end In this
way COtttIhuDuS lines eari be drawn i

the woildi biit in Married

’ Liv Export; In upon! eimulatlonn

WEMBLEY 1966
ENGLAND4 WEST GERMANY 2

In l!HBAIIRlmI4v|>iuvlfl\Iili Elrgllllialuhlncclipllylrl witltmlrrlpimlnt cnulflrvuianlydnmlnlllEurnonlnciuhtnnthllt i..a.aa....Dh .a ii... oi ihe world .. ....a..a..i in/It Cnuldvfludulriunni-in
' TAPE 2MEXICO 86OUALI Fl E RS Fl

A WORLD CUP MANAGEMENT SIMULATION
Summit rein and snaririi irirriiirrianrriseiorrr irri ii. lnninl ebb w. havntaillfltn eirrrrri tor lltl Eumhiln iiarioiir Cun aria ii.a I \trihIt1tVIVVDflflI
Irltalltlllflrill inultl ln r tlw iniinriii WI will ui our oii iii. rm Wt1IId Cup eraiiiyinri iirii yiiii have errii qlvin ltvl WIDII iiriaanrni isri oi llllflllriy Enqliyh
aiia. in inrir tuothuil yeii new r rviltvlt iii wriir iii. ussn rr Wlmbluv rriir r South riiiiniirii ioiii re lllnmell I IIIM iiiri iii IlI|lIiN rne iii.ii rrr bell

TAPE 1 irrir-r-i

ouAL

IIIC

var: r Iflrialltfllvil
Cuiilttt sriiiia iii is oi-yrir ~ zo rrrr irriinrii rrr-yris
riirniriiir l|\ Pill! rr wrniriiry » saiiin riinriisrn tmlr

ii 1 I 5 I1 iiiANY IBMVIIOIWIBIIDVYVDH r wlu ieiii III 1 tllll
I|\ MIISII liclici any no ol I|\dlvid\AlI airyri ldlinlrlilnu
yrrii Qullrllcliron QYOUP iiiii rrsrirr Irld nai-

ENGLAI\lD'S GAMES: FULL PITCH, 22 MAN, SD GRAPHICS I1 SOUND EFFECTS
§DFTcnmm5ntS wiiii 5 levels iii play iz dlfllhlflIlDflIti$tlCItld|\,lrid Iim Qtlbfilfil rniraaiiir can he enlDYIfl in III a y.ai arr! yfiunqlllr ii r

tun ornir iria iiy thl iiiasi Snwhlsticitld rr - iiclicll/ulltigv ctllllenqe ai thl nranrsi ordll
2 ii SUVILV heal ¢ Yul: ¢ ll-Iillllnol ¢ DlllIONI.Vl9.5i A

n eniirire r zo iririi Iflvld ro tlkl re in. niirir
n Gmiih iii r rrniiirir iii iii Ilnll knnclnmlt son»
- EKYHTIMI, miriiry SNOOYVOUYS WIMYIIBIIVIM
a FDYHIIIVDII and llrlltitl intormlllflh (III 9fll7°Iit1nn
ii 1 non s lIAD!tlt\lIIi Ithl rs rriir iii ioi

ccur»v~»n.aia.iar/zn-yr.aia-r-vi II1aIIIII—Yl/A

‘SIQVOINIQI, Harts ssz anx. BBC is

DUAL-SOFT, Tnl: 04:8 Please §vi=i=lv-
Dop|.CWA 721936 MFXICU '55
I8 Hlxelmlri no “"5"”-' Electron

' El

Name: ,
Addressi. I

AccessN0.Iitapplicablel .. . ..
4
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EXPANDABLE INTERFACE
FOR THE AMSTRAD
CPC 454/564/6128

DUAL RS232- 55109
(For Modems, Primnr, Touchpadl
2 P0r\>—Z5 Pm Socket w4th Modem Handshake
S\grvals 5 Pm Dnmmn uses sac Sena\ came
FULL EXPANDABLE INTERFACE £89-00
Du..1\RSZ3Z,E Bil Punter Port, B En PavaHel I/0 User
Purl. Soflware on Rom, 2 X Sideways Rum Sockets
MP155(NLQ Printer) 2259.1»:
CPM SOFTWARE
Tu ervakfle Me Ivansler fvom Apmim, IBM, Maivilrame
Many other cm Machmzs A\s0 enakfles use of
Telecnm emu M\r:rorve\ am10IhermIorvvva\ion svsxerrrs
Amslrad s1 2a in neck
'n|v|n|sc 5%" 2nd n|s|< DRIVE
Scflwavs Ponabiliw. can read and Wme 5/s CPM ursks
I01 IBM and C0mpa\‘\hIeS
\P\ease 5{1uc|IyInv454'654 or 6128 £149.00
Also Avaflabie 3" Second Dnve £99.00
CPM SOFTWARE
Macn: so 7 £225.00. Msasra 7 £360.00,
MBasic Cumpfler 7 £399.00 ma: VAT

OVER 200 AMSTFIAD CASSETTE
TITLES OVER 90 NOW ON DISK

ALL NOW IN STOCK
suza cr sonwnnz 7 Over zoo CP M mles Invthe 5122 |v\c\udu> 0 Bass u Saga ms Pvo Pa<ra\,cu;
FULL BUSINESS SOFTWARE RANGE
mcludes:
Quest ABC. Sales Im/o|c|r\g, Stuck Cun\ru\ Purchase
and Sines Ledger Nominal Ledger £149.00. Avmmbie
Sepavale Camsufl Payrofl 1:39.00, Amsofl omee
Producnvrlv mcIudiv\g Database £49.00, wara
Processor Ivom £19.95. 5DYeadshee\ Irom £29.00

Corwwete narrga of Enume Educalionm Soflwave
SIDEWAVS ROM
Amnr Maxam Assemtfler on FIQYH
Arum MGXBIW ROW IF|\s Twnatu: Imerlacei
Arum Drst Uuhly OH RomArum Word Pvocessuv on Rom
M\c<0Pvo Rom cm
M\cruFro Pvugmvvvvvveva Tuu\k\\ Hum
Pn=.sIeIHum(F\vsT\mann|HmrIar:e) El5.S5

AH the latest games as soon as released
speearr svrrrrrasaers 7 From £29.95

TAPE TO msc TRANSFERS
MQDHVIS CFC 464 CFC 664 CPCGIZB PRINTERSAMSTRAD as 232 £49.00

£49.00
£39.00
£25.95
£39.95
£39.00
£39.00

Plllla land lac Io! mu Inn ‘U!
Mail nrdnr wclnnmam,,,__°,ch_,__' TIMATIC SYSTEMS no mmqsm. nuns

E _ _ __ _ r.| FAlEnAMLn:z$lz:s1z7as-\ru~r: >r'w}ur‘/imir ‘r\[1Lw\1F m,,,,m,5,

PDQ CONNUSSEUPS
OF MODERN IANGUPGE LEARNING

COMMODORE 54 I BBC (32K) O ELECTRON 0 SPECYHUM (45K) 0 AMSIRAD

51.6?’ ?‘.“.»'. 1|;-.>

Tnrr'>|mvL , K1 . -=~
(mums ‘I
14 r»<0uR5 ' -

D>m\vvsr4>vvrm1 r n 7
In/Ivlum Fwvvus \ Im Cw\lm>\rH s “-*‘:6 I/In

Pm Ir\:<yw\m\> QIu»4\/Ir1\v(II)l|v(|mI lhvw mm ~vHuH| nmlwvvvs ave

"J

AH mhrr
"' \ \vruIr1h\r Wr

UIIW :4
r: _ xfltlaI\\~»4>||v|l>InI)I1- on
Z . Au so Mm .r...

“Ir In! NHL I'muI1|t$£|
uHhv_r mm r‘rr

mnuw mm \n!1VvW \\|(‘IM~\IuI ...Ir. 1uI\mn|4\!I‘ Iv|vmvvk\ Lmr L.|,>\.Hn }rHywLIr~ aHI .........r..r. W .r VAHLIY u‘ >\/H yum/U .r..r as. \Ymdu> Av 4m.cvYl> s.,..r..r . .r,r..rr, .rr.,,r..v..r W....0Hm W ..r,..r..rr r.. he rm:-refl arr... .s rm ...r,.» My HQYUI nu, W. ....rrvnlwe hen W Iu .........r ...r r... .r ..r uI < r
Ma s.4\>1|l1:A~ nw wa\I»<I>\rN1v rmh qvqsmllv ~rwvuHu rrra.rs;rr.¢s uI Wal Lwu fiIpruW(IA.: rs gesirre uv IMHMI er...\...r.rrs I4u\H prmrrI~>r J mvwm vu

IL1§QH)HYLIMKIHYQ snIy\/uwug 4<\vuvI:> .nvnI1uIy u:H|uq.|luI vuh rsr

><u5Mu5 survwnwi an r P\Ivmvvsl\u5>, Hqfluvgrovv nu/w5u\&\\& awe mgr (AX In \u5/-rm 4-10;

45 '\rr»w/v

rr..>,.mM,,.,.,, ,,,,r,-.... [E95 [1 YIv\.Tv1>vv\H\/Imrlrii ma Bu sass H K'nMu.\luv\uv rumsm BBCE\4¢cwm~nuIlvuvv -\rr.rr.rar
YYv\.GuvvvmrrMaSle\ Lcvevlb I305 \_1 rae<.srr\arm.sr.~r LEWHH was I. M‘ W>M\»>
rsa,n,,,.§r.r.r.,, .,,,rA. was F1 YhqSy>mu~Vvh|lv>v \.~ararr.;ass

msvros SQFM-\m LID
r Pflgrwvs Lmse Nimvvgmn m,mSYAeLL as-r|~ ms em Pusuofle
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‘ cnvv

.md WE can mars: Up p\c\ureS
m an ¢=i~1rI>er prflgvarw WP druvv me

OLHIIHE (JI e rwdse usmg data m me
program We Can now draw me same
rrddse Dr, mneed any dwer shape
>mvpIy by nnamonmg me edrsdr and
dram/mg the Zipproprlate rmesThe drawback W\\h Progvam vu rs
mar WU rrave In drdw .1 Connmmus
hrve There are no Iamhnea lu Mr me
Dun Hum me D2108! and mdve it to
another poswiorv N50 W0 caw I erase
EA hue Once It HA5 been med

Pragrerrr vm rs 5\m\Iar \o we
Drex/mus nrugram but we have now
added \hc nussmg fduhues WHICH
drdvrde u= Wrm a COvWpI9\e rubbcr
barvdmg Llusrgn program Theve are
sevevai kevs used in mrs pfngfum and
Ih:z>u are shown m Tame n

EURSIIIIS |\flVE PEN
Ll PEN UP
D PEN IIIIIII
IIEL IIELEIE LINE

FIX LINE

r rIr‘r /
rs rr urn» rvvuw
n4~\/\m|s our vrm

Mr.-. yn
<nvHhI|‘x n

uqmrn
mu Nu‘!

|l Kin Pluum VIII
2| REII IIIIIHLIEE VRRIRHLH
III IBM I
ll INK I,
5| um-1
an run-l
Tl >032!
Bl VIZII
9| HUI
Ill h'ZlI
III RE! MRI WREDR
l7l EDEN! 2|!
III REI1 DETECI KEV!

Z5

NI IINILE-I
\:| IF INKEHIM YREN susus 37l:h=n~
HEUSUI 37!
IBI IF
MBDEIIB 3

INKEVl2)Il ‘MEN WSW I7l:hIb-
7|

ITI If IIlKEYl|)=l Will EBSIJB Ulnllv
4:i0iLlB S Tl
IE! IF INKEHBIII THEN WEI-I5 Ulillr
|:$U5\IB 5
I" IF III

7|
mm=l Ml) mbll ‘MEN sniu

Pu/r/)1‘! Imnmrwm dnlrlnr (15/fig/Jrnyrnrvv v/H

Hnghx hke Io SDEWFI SONIC rmre
Wfirkwrj thmugyh rr m umIs:¢s\anr1IuHy
rmw rr W(HI<-

vmr ~Pn-uh! rr.-rr pk-nw UI Imw ..s
ma-. r~. lIv4- ms: rrr nr-~ -vlu‘- rm lmuu
<\mulm -. rm hmqm-a

\/\/1‘IYUUI:Um‘you\1i!r!Hfllyr-IIH.lH(I
rlmmrmm Hyuuwmwlnh~.|m|Hnrv
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= -mm ll lh! Hn(n|vlhli.'
ml INILE lulzlummusll
1l2l LDEHE l,l:PRII1TS7iI|lEH2l,l1r
ml WEN! ml
ml mam 11,1-lrl mam-ms ms
nmclvs 17,8:P£I4 mam 5YMNi1\i,C
lamlm
mu mum 1m=>eu2:Pl1ll~'z'<llvl
Lmmlclv: |l,1l:FilIfl"l -mm RI

qM'|LWlTE 12.1:|Pl1nv<srlcz>~wl=
l‘xLfl£M£ u,1sn=n|m- Pl‘-Nfl!I"fl-BUT
E Xl,17:FRlll1"5‘—R|l(ar\'
till Inn: lIlK£H|7|<>l1lE>lD
ml mum 1,|1Iil||I llmenzmn
llll luvu ml
ml umll |.mlm mil mums
IIXl|iIU|,CMR!k22W
\VllF\‘nHl2Ifl41u}CNE l,4:PR|NY EN
|1H22Q>;C»RIl2ZVnLflClYE 59,nPlU1I c
NRH22YHENl|(22VllllEH
ml Llcm l.5xPiIll1 5IRlNfiHlI,CIl1
mvn
ml LDIME 1:.:=rl» mrwen Imam-
Elan Imm-
ml LODHK 1.2mwzl HPEI mum
sm»lml,cull<zzvmral v-21 10 2:=
ulml 1,mn1ll I>lRll179)|Cll|I|l227ll
mm: !9,hPIIlfl Cl|RH2ZVllC»i0l2271
:lEXYlLfl£AYE 1.2mm! s1n|»lu4l.cl
lmzm
ml LIJEME 1l,22lPIPE|‘I mlnu-Pml
<sml> tn €flMI|1l|l.'

195! mull
ml llillllllllllllllllllllllllllllll
D
ml nzlmllllmmlm can-lmml
I
ml llq-Wmlllrlll-nlpxmql-ll;
lllfliilflii Zfll:Ill!-Mqhxllqhllhxqm
5I::nlr'MqMll7
ml ml H
zlll IF l-m YNEI ml mxr lo“ In
Ell mm cllmwlm SYRIIlBllA,CNR6

A7H:EL5:LDENE 11,ll1PEl|!:PllllI'ERR
nl [ll NACNINE CDDEHEIII ms IF l-m
lz men l(ll1RE1M'(||
Zlll itllcfll
ml ms idlVlll,n
ml lllml==llml+1
zul sum l\7\7l
zlsl lzlmmmulm SCRDLUHIIN
ml um Ill,lél,lll,k2B,lll,kI.|lll
,ll=,lllml.l+s,ls|,lsl.lll,l2:.m=,
lu,l=l,m,lll,lu,lvl,ll2,lzx.l<l,l
I4,lzll,H:,ll||,iZ3.l|ch.l6|.l|:h‘Hc,lll
l,m
2m um m,u+.ln,u2,l|1.lv¢,l=l
.H8,||l7,llA,U8.l2l,l|l7,|l:9
zlll usllmmnlllslr sclnlumm
ml um Ml,ll6l,lll,ll2A,lll,l|ld4lll
,||h:,ll1,Ul,lll,ll7,lch,lH,lzh.l:fl.
ll5,l7l,l(5,l56,l$l,i2h,l:h,lN,l:b,l
+=,ll-.lu,l1l,l12,lzl.l=l,m,m.lv
:,llh,l2h,||:h,l|H
ml um kch,H:,llh,l:ld,lr2l.lli,Hl
,l|12,||ll,l7<,kb,\I8,||67,l|lA.UB.l2l,
mm
Zlll nlwl kd,llI,lhl,l|l2,Yl8l,kll‘ll?
ml um 9W,1|l62
ml lllmmlmmql smmmm"
ml REIIIIIlllllllllllllllllllllllll
2lSl NUDE |
216! umlrz |‘51FEMJ:PRlNI cmnlm
;iIRlI1G!l32,CNR|tl54lrliflflfllibi
2l7l Lam: 1l.mzl 2xFRlIlY'b1l8H sco
RE'lFEII s
21ll run Ill ru ISILUEME mvlxll :
ulmumuclvz !7,6xPRll|Y cnlmlm
um
ml LUCME MIAIPRINY CNIHIITMEYRI
m1lz.c><lml01ncllmllr
ml rnl I-1 In l
12ll 1F lmlmm mil anlul mm
-1|
ml NEH
ZISI ml 1-! In i|PEN uwclli emu
PMll1nlH61:L\‘|i)RYE llnmril null
T'..‘....,.|'lhIl‘)I“En
ml LBEAIE 1,17xPRX|1T lmllm1l.'
-1
2Z5l IF ]NKE‘1Il)" MEI SUN Zlfll
ml PEII Z:LDtAIE 1,2l:PRINI Smllllt
|l,iNR|H5IHxLDElTE IJZIPRINY SYIIII
6t|4|,c>4lmS4H=P£l l:
227i LUCNE |,Z!lFlIINT Ulllifllllfl '
l
ZZGI LDEATE HJIIPEII !lFRINT'PRE9S'(
:PE|l 11PMll‘|'< SPICE >';xFE|1 3:PRlIlI'
vn PLH.'<PE>l 1

ml IF Il|KEY((7l<>l HEN sum ml
2X_lI LDCHE |.1=Plm STRl||Ell2l,ll1l
sum ll
ml lII'AICDEF€Nl-IKLIIIDPDIISWVIIVI
I7-|lU‘()7l+'+CNR$lZ5H
ml mmomz 1,2l:lzl mum la
ml LUCA]! $,l7:PEll lxPiUfl'UiE nuns
UR ml lzrmxsul all CDPVHLDEAIE
4,16:FRl||T'H‘| saw LEfYER!,llllXllI\|ll
lr \l.)':PENZlLl1IME l,1\7lPR]IY SIR
1llsul,mms4n=lncllz 1,22rPRI|lY
smlslulmmulm
zul ulcm 1z,2s:P£l swam-miss‘;
:PEll mam-< x >-min J:PRlNI'YD
ElI1.':PE|l 1
ml Ill"
Z!llFW1=l vn 1|
ml mum l,2l:FE0l mlmv -
ml xr IIlKEY(lJll Allll ml HM =-=~
1
ml IF WEHBIII MD =>1 mil m-1
Zlli IF nllelm-l AND :14! TNEII lull
1E 1.m=Plm' ‘:1-llflrifll
n zlsl
ml 1r IllKEY1b3)=|WEI|lIl1:i0YD70
ll
ml IF ll1KEYl9l(>l WEI LOEME <,z||
Plxnl-l-mm Ill ID slmsxhloll zm
ml l!Il|#lllDI(lI,l‘lHLRCIIVE mm
l=Pelx|Pl1lllllsm.z,n
zul Fll l-1 In zllnliu
ml NEH
ml IF 1-all min sum ml
2l7l ml:-lwulmlr-u
ml l-I
ml FM :-I ruv
2!llIFhll1><nl1l¢l| mil e-mm»:
lumu-mmmlm-ull-mmmlll
ml»-llmmloan-ma-1
ml um
ml IF 6-1 mil sow zlll
zlll 6rIFRE(">
zlll mull

Give your lingeu a lest . ..
AHlHe\\>\H\gsYvl1vH\h\>flH)\\l\\5
\~\\|(‘r1f(! /-1\/r1\‘l1\)‘I‘(1H(2\1\~H\\H

SUP} W M1203‘ uHw UH Page vov

bb ~.»,W~,,, rm; mMm/mg W/TN WL mm»:
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I Supphed Wm. Database tflrvillrllflg data 0H0v9'17U[)QrYla\che<,<ln(e1980l.Y0llllpd.alethe Dalabasccazh WCC$<*bLA\F\OlEfl\DUsly{J\F\g..1‘>team and dlvlslurl namrs elreley lrl pfnglilrrfl0 Ellols eeslly collected me pvogmrrl eyer. r:herk< yo... eolrw.Currlprchtrl§l\/2 lrlslmchurl rrlerruul l..o menu rl..ye.. ploglamcasy lo use even lo. .1 rrewlorrrer lo complll.rlg\uwlll <ore<esl me leol lllrely aruws lo. (hose who nllll-\l ln betan fixed adds‘alum lrl pl-‘ml gl=nela\ul—curnp\clc yum coupon dlled lro...ihe Sueelfl.Cump.:lll7\e wllh me UK \'nrll(<. mecch syrlvleslser _ the onlypools pledlcholl ploglam to read you lts uredrrllorrsl
Ihchccpylslndlvldullfly llpd.1ledwlUl.l\\ results ..olol>.e rluleel dlsnatch _ nu lyplflg WY enormous nu, or llmvlrlw lwalrhmmore llslrlg me prugvrlm‘.Fu\\.1Hevsa\e>',ervl<r ...rl..rl.re Database updalss and Endr)Hee1Snnllpg_lade;l

AMSWA—DRA\."/ 7 lON olsl<<:lllvl {'1 =2:OR\Cl\NAL AMslRA—DRAvy ON TAPHNUSPEELHA £9 9;(Chcqucs'VO 5 payable lo s s MLMLEVIAMSTRA—DRAWADepl(1_|).1 Cawluze Chmllnr.O><lold OX94TDlrel 0944-52426)

“. ..a iewel of
Spectrum programming . . ."

lFlll}ll.‘.;r .‘:lrl1[ll.ll'lr\l';l'll‘v_'ll‘,‘
. loll y cmlm‘l ,§s‘§‘mlW“ l ‘§l%v"°“

...now for Alvlsllzlllb 464/sea

. §:~:vz:';“'"" ~llll .
CODE
T\1A(,‘l~II\I<

e user... .i2§?’y‘ii.....g gnllluszulhuvsVal ...=.......eo wem sle....el... 0:55:11: Each uplll us.Pally u s. ..m,....... Hume mm.. Gslsuusdfl a....w.e...me. oulorvor roe-.e....., Toalyl- A /lul L!4s5p'um/cl lmpcwklyl. l:rs.>lw.....m.lyfl....euy
- “~§.§.§’§".§§.".T.’..§Z§..J..u.......y AMSYRAD @9154/667(Inns 1/7W
WHY STRUGGLE WWH yousPRESENT ASSEMBLEREuyTheCudeMacVlllleavld ~ ._... l
see whal you ve VYHSSIHQ‘ mums“!

£19.95 ‘
Fast Mall Order WOW senn SAEiorFu\| uemlls
P\CTL|PESD!JE(DElJKCAl r.cr>rl<srrewl-llll wesrwlrlmm yen:

Sapphire Sllftllvare
86 RACECOURSE IIOAD, SWINYON, MEXBOROUGN, SDUYH YORKSHIRE S84 80!.

MYSTERY MANSION
Dare you emer the myslevlous mansion
'NEBULA' on a quesl Ior a lobulous Ui2BSure7 H
you dare you Wlll erlcoulllel yerreus lasks
puzzles and mazes to whlch you rnusl epoly ell
your sklH and lrlgerlully ms game yylll have you
glued lo your scveen lrerr. me mumerll you step
lnlo me rnyslelious land ol lldvelllllre
AMSTRAD CPC 4&4 £455
KLONDIKE GOLD
The year .s 1898 me oleee .s llle Klorldlke
volley The greal solo Rush is over, hul some ol
me gold rourlo ls slored lh me Nuggelyille town
bank. vour lask is to dlscnver the we figure
Qomblnaliorl lo me ssle, whlch lllc iorgellul bank
manager has hldderl and using rms escape with
me gold e AL\\/EV
AMSTHAD CPC 464 £4.95
PROGRAMMERS We are looklng fol hlgh quallly
games / urlllrles for ell leadlrlg makes ol home
compulels Reyslrles or numghl pzlymanls

All Iman l..el...=- vln ....l o.,-..,./o.ol....,,Exclllunl ¢l..>......... l... l..,. e....u.r.el

mmrl/T/~c w/M M5 AMSYRAD

LEMONADE
Lemonade IS a game ol sllalegy luv 1 lo
players The ob|ecl ls to become a mllllcnalve
oelore your Oppollenls. vol. slarl by solllug
bottles of Lemonade 3fl(1,||SUCCe9d\flg\D make
£10,000 you proceed I0 me sroekmsrkel. Here
players buv and sell shale: HI elgllleen
companles Ar. Ideal game lo play solo Or Wilh
irlerlds
AMSTRAD cvc-164 £6.95

| PRASESENDME Il C] Mvsrslw ..lys...y |:ly...yo... so... I
| [:1 L&MONADE
I lzurm AMOUNT nmulnzol| lENCLOS: C><tQuE/POSTAL uwutn roll.
| Made payable .o SAPPHIRE Surlvl/Am:

(Dame wmchever ls rml auvheelllel

.--.--

>z
AME _ __ 7
lmnsss W,

, __ 11_ |
Ovlrllll/Export nrdan lnqlcollli

/Vnvplvlbr lees 51
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Part IV of ROLAND WADDILOVE's
machine code graphics series

0 hr ill niis lhor! sariu:
wa'vo lnnknd -1 how
to print mllllicolollrld

npritnl. ma tho knyholld and
fflfiilfl flllill lffllllld use lcvlln.

This iiieiiiri i~e'ie eeiiiq :0 look ei
siiiipie collision isezeeiieii. A|se ru
show you riewze keep iieek eiwrieie
U19 SDHXG is and keep it wiiriiii EHY
piesei beeiiueriee.

Cnllisinn iieieeizeii is lairly easy if
you gu eeeei it in me iigm way e
\|'l9!E'S "0 iieeii I0 ilart peeking the

X . v

SCIHQH

ave on me
scieen can moved by

1| mi mam I
2| rm iimuimi mum
u rm 1-I W :1
u mu more mmiii
an mi
an an llllfl
1| mi lien-I/mwii-4
ll um 4,|z,1z,|.12,1u,|u.u2.I1
vl um m.1u,m.2a,||.u.u,2|
Ill um :2.n,u.|,4n‘a|,u,w,|,|,4
m um l,l,l,l

Fmymm/

DYGSSMQIHB CufSOV|<€yS5fld\|\E0\hEY
is fixed. Piegieiii | iieees ID be NH
iiisi. niis pekee some dam In esooo
lhal s heeded iei the spiiies

"riv iiiei/iiig the sprites eieeiiu irie
sereeii Trieie eie two iiiipeiieiii
eeiiiis IO note. Fiisi. me Spfilfi DSDHOK
be mu»/ed ofl ihe seieeii, E\(h9Y len.
iigm. iee ei bottom The SSC0l'\d eeiiii
is niei Wh8|’lS\/G! me two spvilns
collide the AMSIVZG will beep.

The GOOrdiflilES :1! me fikfifi seiiie
eie fluted iii e/i'e/iky End nie
CO0Vdirli\eS ev me VHO»/ing $pYl\E iii
you/‘xv. The iiiiiienseiien D37! of lh!
pfflgfflm sieiniig at eaooo sets me
Slarl eeeruiiieies flfld places vie
SDIIIES D" me seieeii

|ii eieei to keen track er vie seieeii
eeeieiiieies up, dawn, left eiia light
HGVQ been iiieeiiien. wrieii the spvile
is lo be moved nie VE|€\4!M
coordinate is checked 10 see ii lhu
SDHIB is M me edge of me SCVEIH.

Take e look ei up. me eaeieee \n
eieiee DH nie slack and nie xiv
eeeiaiiieies ifl iiie E eiia 0 ieqieieis.

After Chnfiking ziiei me CIHSDY up
key is pressed the Y Cflnldiflllfi ii
zieiiereiiee lo me A ieeieiei Bflfi
ANDad Wi(h itsnll (0 see ii ii is 1810. II
uiis is nee me spine iiiesi be al ni-
mp ol me sereeii already, so eeii‘: be
VYIOVBL1 eiiy riigriei AIUMD is iiieue ie
usclfls ii ii \S at me we.

If v is iiei zero irieii Y ie t1eCYu~
iiieiiieu hy 2 eiie &l0OO Sllbfliflhid
lrom iiie sddvess nie some VS iiiei/en
up two {NXHIS ei e iiiiie.

vie OIHGI secliofls e dawn, /Efiifld
righf WOVK sii BXBCIIY (he SING wavi
chucking lor me ksv irieii erieekiiie
me eeemiiieies to see wrieniei it CEVI
he IHOVBI1

Now lhll we have me coordinates
of each SDHIB we eeii nasily iesi iei
co\\iSi0r\s nie collision deletliun is
eeiiiea DUI by eempeewiiien iezeiiis
Wilh the CBYIY llag set iv the eeiiisieii
is true.

The reeiiiie iieees me coordinalei
eiia irie S\lES of me twu epiiiei,
C0/lfsian SDVIS lhis DUK. The cuuv—
dmfiles eie placed iii SD/YX eiie Sp!2X,
a mei eyie meek ol workspace.

The sizes eie eessee iii the DE eiia
ac l'BgiSlSIS.

/i/eve/iie" 1595 cowmwa WIYN m5AMs1/H0
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To iesi wrieniei IWD spiiies eie
eiieiispising, iiisi the X eddidiiieies
sie iesied ineii ine v seeidineies.
Here's me eigdiiiiiin dsed, 1 ieieis I0
spiiie 1,2 ie sdiiie 2 and ii and weie
ine heights end widths‘

IF X1 is iess iiieii X2 ms/v sdd W7
X0 ii, see ii th/S is gieeiei iiieii X2 and
RETURN ii is/se ELSE edd W2 I0 X2,
see i/ this is g!E6IE!' msii ki eiid
RETURN If VB/S9.

/r y7 is less than Y2 T/-/EN edd iii
tfl v7. see imiis is gieeieiiiieii Y2 siid
RETURN ELSE add iiz I0 i/2, see ii
this is g!EE!9! I/75!! yl siid nsn/iiiv.

ii veirie iidi sdie new iriis works
Fieiiie i sndws IWD ovevlapping
siiiiies. In inis case X1 is iess nisii kz
so W‘ is edded id ki This is QVGSKEI
ineii kz so sDViYe i iiidsi ee
Oveflipping sdiiie 2 s ieii iieiid edge.

The ‘I CO0rdina(E5 are rinw
checked as siiiiie 1 eddid be si the
iee of vie seiesn and sisiiie 2 ei ine
ediieiii in inis caseyl is iessinsii v2.
se hi is added id v1.This is eieeiei
lhafl vzi so spiiie i has deiiniieiv

7/(4¢é£ne@ade¢z¢#é¢'e4
4»-——-i-—->kc ,~/1

seine 1
wzi-->

' 

gi»

spiiie 2

F/§i1r:/ Derzclf/vg ssiiisieiis bflwllfl Spine:

eenided wiiri siiiiie 2 545132 in
M150 shows how iiiis is done in
ineeriiiie code.

Triers all lei niis iiieiini Ev now

YUM siiddid now nsiie some deweiiiii
ineeiiine code idiiiiiies idi wiiiiiid
arcade games AH \/DH need is lhzl
eidsii/e diieinei idee

Ill lllllhllr Vi!

Pill... Z

III:
lllll
lllll
III:

lllllll ll I8
IIISIH bl ll
lllhll ll El
IIIHZZ EF ll
IICIZK I1 II
lllflfl F1 ll
lllilll I 9|
H1512! Si II
Blllllll ii ll

Dllllll I Cl
lllE|E5
UIIFIIZ El) ll
"U121 EF ll
Illllll ll fl
IZIIZZ Ii ll
llillil I7 ‘I

.n|\|Illl€F
JIIIIIICII
.i\ldll|I|illH
inlldltlllllhl

iiinimii
LII u|..m1|
LII ieiiniimim.
Ln nL,iim|
LII iiiiiii,w.
LI m.,nmz
LII |iiiiiuim,w.
Ln miumo
Ll iiiiiiiiiui
mi. eiii

;ssss§;
:;;:=§%!5P iii

ICII

1
iiiiii ,I|L

iii ,um

IIZEVZZ F1 ll
IISIICD EE ll
lllllil
Illllll II ll

IISII
Illliifl 5! 52 ll
lllllli bl ll
II3F|22 EF ll
H4211! I2 9|
lI|5\?Z F1 ll
mm: M ll
Illllll SE il
IIIEICI 11 ID
llllllill DI ll
H5418!) 15 ll
H5111! bl ll
IISIIZI CD ll
IISDXES
lflilill SI I1 ll

IIIZIIF
Iflllll IE II
llfllll lb
"MUG
IILIIA7
lllllll 51
IILCIIS

L0 (nlldlllhll.
ULL IN!
P0! NL
LD lliil

ill!!!
LD iiiiiiiiii.|>e
LB muiiiniiix
Ll) iiisiilim.
LI mimn
1.» iiiiiiimnm
LB |s1|nim.m
LD imiiesi
cnu. mu
cm min
cnu. iemiieii
Ll iminiiisii
LII (nld!.I|\.
mu vs
LII nmieiiiiii
innu n
IALL mi:
-ll z,¢i»iii
LI A,D
mu I
ll lillllll
use D

llblhli
IIAEIEI
"H175
IITIIIH ll
IITZIU
IIHIBI Cl
Ilfllll ll
ll77il| ll 3F
IIHIII
IITIICX SI ll

8l1EI
IIIEIXE I1
IIIIICII IE ll
llllxll ll
lli5|7A
IIIMFE Bl
llliril M
lluiiu
lllllll
IIICIH
IIIDIYC
Ilixlll ll
lflllfl
IIHXM Xi II
IIVIIII 5| Cl
I97!“
IUIICI SI II

Bit u
run M.
LII mi
M m
Ln ma
lul nu
In Ilhnun
LD mum
nun um:
JP um

iflhln
LI m
cm. nm
iii min
HI 1,0
an nz
J! mmiii
III D
m; o
iar NL
LII mi»
ADII mm
|.|> ILA
-IF uc,i\iii
LD |:.|icm
non m.,|c
JP mi:

COMPUTING WIYH ms AMSmm /Vanmbd 1955
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L

am:
Bliiili Ii
BIWIED 1E BB
Slllilfl in
Elilfli
nliuiiii
!li|:Z8 18
nmiin
ilh7:EI
Blllhll
IINHC3 10 II

Blnci
ilhixli ll
EIAUCD IE ll
slime In
BIBSXYB
Blnliiz Al
maize I6
BIIGHC
imsn
"BM?!
Bllllil 3i Bl

Elli:
HIIEIKE I’)
IlCl|CD ii ll
IIESIEI
llCl:EA Si ll
OIEYICV

BIN:
9lCI|72 55 ll
NCBHS
IICEIZI ll ll
RICH ll ll ll
llblxfl
IIDM
"Phi!

IINXXA 57 Bl
ll|l7x|7
IIDIKES
IIDH
lllm IA
IIMME
mliii
IIDEIYS
IIDM ll
BIMIII F9
lllliil
II[h7C
IIEZICL I8
IIEIIL7
BIESISI ll
llE7ll1 fll Cl

.1!!!
Ll) iii
MLL “PIE
-II IJIQM
in A.E
AND n
an Lucipr
DEL z
PUP NL
nu; KL
JP slilk

.iiqm
Ll! aii
cm um
JR z,eims
LII n.£
ca is
an 1,ii=iii|
iii: 2
PR? Kl.
M Ill
JP mil

.nnn|
Ln Mb
IML "I1!
POP wk
JP Liam
IE1

ilflfll
LII iiiinii,nL
LB l.L
LII um
LB nu
ni
.1iieei
nusn ni:

Ln fliicnliiniin
L0 n,e
HIM NL
.luupZ
L0 l\i(DlI
llli (KL)
LD IHLLI
nu: on
Ill! IIE
INN! IBIIZ
HIP KL
Ll) MN
ann A.u
LII ma
-In llhiinimiiii
LII BE,lCl5l

0001:“
Ilflx
EIEIXH
IIEEHI ES
IIEEK
ilEE:Zl ll ll
llrml ll ll
llflnll K B1
llF7:47
nlrui
BIFIIES
DIN!“ SF I1
nlicin
BIFIIXES
Elfin
MFEX10
BIFFME
E|Ilx77
IlIl:Z!
lll1|lS
lllS:lI FY
flllfnil
8llA:7C
Bll7#[6 I9
HIIHA7
Bill!" ll
Illfilll II Bl
MIMI!
lnli
llllxil
Blllxll E!
lllhfl
lllllll

lll5|
lllfllll 11
llllI77 M
Illllll N
uniin M
IIZIIEII SI
8175120 ll
IUVICB X2 ll
IIZCWI
GIZIIXJE I7
IIZFIH ll II

BN2!
IISZIZI bl Bl
Bill!!! bl B1
IUIIIE
lllhlfi I0
IISIITE
IISIJJGI

nun NL,lC
.iimriiiii
nnr lc
um iiieiii
ifllll
Ln m.,|
LD Min
Lb A. um:
Ln n,n
.lnnp3
rusn an
Ll) A, ueiiiniiii
Ll) I.»
nnsu nu
Jeep:
Ll) h,l|lE|
lflfl mu
LD |i<u.n
inc NL
in: ns
nm iiieei
nnr NI.
Ln mi
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JOHN HUGHES explains the inner
workings of Amstrad Basic in this,

the first of a two part series
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up ediiiee that ieessiiiing inun-
ege iiilliiiq veii inei BISIC is It
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iii inis iwo pan seiies Wen be
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A: Wen Dul \7\llH; B70 iiisi eiieegn
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ievei r‘iDmp\|\'H'ig isneiieges siien i<I>
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USE! lns|IMC\|Or\5, v0u WM see mat
moy ara the Asau codes ior ma
remaining ianors lfl ma srarerrram »
3215 a space 84 is a caoilal T and so
on

Frosuy. the sequence finishes wrlh
1:310 ES an Qm1—Df—l|ne malkei

All Basic command slatemenls are
replesemed rn mo same general way
ii you're Still ooniusod. Figure I may
noip to make (hings a Mlle clearei

The second slaterHerI(0ccupies34
byleS, as you wrH see irorn perusing
mo next rwo numbers, Then comes
the second IIIIB Vluriibef, Z0, U, and
me token 191, which slsnds ior
PRINT, lhen a spaoo. 32. a doupia
nuora, 34, and so on

Bu! noia mar here ihe woid
PFHNT which iormau parr oi mo
message inciuded -n ma quu\el|oii
marks‘ 45 listed SS E St-HIBS Of ASCH
yaiuos — so s2 73. 75. B4 — ramor
man as a roxop. because Iflkens opiy
srano ior msirucnoiis mar the
cumllulsr has (O obey, and nut lur
simuar woids which uccui insude
quolaiicm marks

As mrs pomr you would pmbabiy
assuma mar each BBSIC keyword nas
us own unique ioksn ro go yurm u, but
lhis is iimqmls true iimo second line
oi your onornoi program had been
yurrnan as:

7| 7 'Th|i H | PHI" ll|h|l|il'
using 7 as a substitute for PRINT. you
wooi-1 lmd mar the iokon ior Y rs 191

230100
'_i""*1-’

Liliaengflilo/h‘ L'nanumber o/hi TnkiurREM_1?‘
orr

:2 a4 m4..n4 iov 0
‘ir—-i’ I

REMmesilga Em:-on mavke!

rue

rrguror How m nsm ma is u "milk o armed

mo same as ior the keywoid spelled
Du! in (UH

This is wny when vuu iist a
program wrzuan using 7 the compuler
aiwavs ropraoos u with PRINT» it has
no way or knowning which iorrn oi
mo command you oiiginally used.

Bunhe olhernbviousequlvalence.
between REM ano ', doesn't work m
\he same way. We‘ve already seen
mat ihe lokeri ior REM rs 197, ENG
you mlghl guess mar when you uso'
as a keyword ar loo wouio have the
samo token

Bu!in1ac\\he!0kenis\.192 —s/J.isr lrom say-op mamory wilh mo
shorter iorm, rr aclually takes up
apomsr oyroi

Bur because the mkeris are
diflerefll, the Basic interpreter is able
ro distinguish between mam = isri'(
rurnoa mip HEM in me same woy as 7
is Auiried rruo mm when you H513
program

Boiora you srsrr in see how many
wkens you can work ou\ ior yuurooii,
mere ave a couple oi ourros-ries wrun-
are worm noriorno.

The first is marsiy a hismiical
oddiw. bur ma second rnay iroip vnu
in wme pI0q!Bl1\Slhfl! are easier lo

Q There are a couple
of curiosities thot
are worth noticing 9

iolluw when debugging lime IoHs
round

Vim prubabiy know that when
sasro was first developed u required
aii assignments \0 be seen coming a
mai rs, msrsau oi wrmng A:\O, you
had to write LET A IU

urmi quite recently some com—
puiars sun used imerpreleis which
mssiied ma loksri ior LET ii es) even
Writ didnl appaav in mo urigrnai
program

The Amslrad duasrfl put it in
uniess you have used rr yoursaii. so
(ha! you really do save memory space
byriclusirigil whichyouduniiiyuu
use ' and 1 inslead oi REM and
PRINT

The ornar oooiry, wmori the
Amsuad shares wzrrr ysry mapy omor
Viiicmi. is (ha! Anything added ID the
vighrhand uuo oi oarrarn ryoaa oi
siaiemeril rs ignored by \h2 inter
piste! /7 il /I EIIC/U$9d IV! bra:/<21:

TM5 is espaciaiiy heipiui In
corizliucnai jumps, where you can
msorr irmo rr\|m—REM§ airor aaou
oonomon inslead oi ar ma and oi ma
whale srarsmom. The ionowrpg. ior
exsmpie, is CEVIBIMV not iegai In
rorms oi wnar ma User insrruouans
lsll ynu, but on the other hand ll
walks and is QIIEII VEIV uSB|u|'

ll 1r 1-1 WEI 4| iinlthllu
vuluhlnl ME IF nl Tm in (um
mu)

Nexl we w be iakirig a ioak ai now
uarraoros are sroroo rrr program imas,
and m particular how (he Amstiad
distinguishes between string ano
riumeiic vanabie WDES
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Don't just vanish
without Trace!

nose oi you who iioyo
N moo to do-hug cnmplux

Bruin: programs using nro
nape (TRON/TROFFJ iunoriorr
will have iouno it Ills hnlp man
you might have iroooa.

aeoause rne Drogram iine numoers
are primed wherever ihe Cursor
nappens ro oe ano many siaremenrs
can be aireouieo oeiore ine Drograrri
pauses irs easy ro erio up wirn a
sereen oi iegirirnaie ourpur badly
oisrupieo oy iris iine numoers aria
yyirn no ioea oi ine oroer in wnion
ine iairer appeareo.

worse stiii, on some oooasions aii
sons oi prooessirig goes on vi/i\h0ui
pause oaiore a c|.s command
removes aii rne Trace output This
arlicie provides {W0 routines which
ennanoernaoperarron oiinisiunoiion
anri wili aiso oa oi inierosr io maonine
coda oagirirrars

nuire now io improyo maiieis
oapenos on wneineror nor a pririreris
airsiiaoie Iiii isrno oesrsoiuiioriisro
aiiow ine program ro ooeraio as
norrriai and oiyari ine lrace ourpur ro
rne orinier chaririei

Program i does INS, S0 the 507527!
is unoisruoreo aiio you naye a
Corinrwnus primed rancid 0| the line
numpars usao These are. oi oourse,
oisoersao inrougnour any ouipui
normaiiy directed ro rne prinror but
inis is rar iess oorrimon iriari ouipui ro
me soraeri arrp, in any case is rnuon
easier ro ioiiow

Fur inose nor having a prinrer a
corisiderabie irnproyerrieni is always
ro prini rne iraoo Output in ine same
place on rne soraan a minimising
oisruprion oi rne oisoiay e and io
ii‘lC0rp0r3(E "singie srepping"Program ii ooes inis, pausing rne
program ro stop helure periorrning
eaon new iine, priming ine iine
numper at rne ooiiom ieii oi
WINDOW 7,ario wairingrorinerao
key io be presseo oeiore carrying our
rnar iine and progressing io ine rieX\

A singie rourine iiyouio pe possible

KEITH DENHAM brings you
two new helpful routines

our iirrie oi rne code is common io
ooin oprions so inis wouio oe much
longer Ano sirice you're unlikely io
wan! born a! once it S better tn have
separare rourinas using rne ieasr
memory space

If you nave an assernoier program
ine maonirie code can oe oraaiao
using Lisrings i arid || and saireo using
(719 assembler I395 commands
Aiiernaiiyeiy. Programs i and ii wiii

create and saya ine oooe irorn Basic.
aerore rne rouiines are re-Inaded

ar any rime a using LOAD ' TRACE!"
or LOAD “TRACE2“ — ihe necessary
memory spaoe snouio be proieoreo
rrom oyeryyriring by MEMORV
42449spin rourines iooaie in ine same
memory addr2s$BS and are S9! on by
TRONCALL M502 and oii by
TROFF CALL &A5DE Addiiiunaily
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ror ine second rouiine ine insiruoiion
KEV DEF 65,00 Will oreireni ine
keyboard biifler oeing iiiieis wiiii ine
rigni arrow sign iisuaiiy proouoeis by
riie Tab key

When eiiner rouiine is oeing used
ine program inyoiveo MUST avoid
ine i or I brackets in screen ourpur
arid yunen using ine seoond rouiine
ine oesi resuiis are ooiairieo ii
WINDOW 1 is iefl deiineis as rne
wiioie sereen and noi used ior any
oiner ouipui

For ine iooiinioaiiy minder:

, 

FirS\ the initial call places 6 new
address in ine PHINT_CHAR “iurrip
hluckrriis means inai when ine sysiein
eirooois ro piini io ine scieeri using
ine piiniing rouiine in ine norm ii is
riireaieriroourrouiineinsieao andwe
can decide Whfll io do with ine prini
insiruoiion

vve look ioi ine I oraoirei iIV|'llCl1
opens any iraoe piini wnen inrs is
iourid iriar bIéCk€( ana ioiiowiiig
enaiapiars are seni io iiie prinier
(Program ii or ine reyiseo soieen
location at (HE bnllcm 0|rne assempiy iisiings work as ioiiouys
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man. 1

M02:
Ai5M:SE D3
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loll!
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niiii iiioii
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PUP DE
var nu
in
.iiar|
iizrs i
.izori
iiirs 1
.niirz
DEF! i
Ell)

1

ii

vvmnow 7 ii=iaigiam iii uniii ine
r\€X\ I bracket.

Having inzereepied ine Prini
rouiine ii we aoiuaiiy wam io pirini
somerriing io ine screen yye lem-
porariiy resei the iumpoioair bafik \0
normai io ayoid going round and
round DUYOWH rouiine and disappear—
ing up a hiind allevl

ll REII FRDERAH I
15 mi rm: in Piiiiiizii
1| rim iiausiiz in iiiiiiiiiim IIIFBKE
x,VlLl‘l'¢l5ltNEXT
3| iiiiiii1i,rs,:z,si,aii,7i,ri.r5,1z,sii
,nii,r~i,i5,:i,x1,in,ii,rv

iil am |5y5Si(5.47y21,ld,aAi7|,$l,ll
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5| um 6l.|5i(dih.hh,:didZyl5,lB,N
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1| um !|.=!,ii.!i.ni,2i.i|.is.22.so
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5| um idiilihh,l8,Uy1l,|I,|AiS|,(d
.ia,nii.z2.|i,is,:oi|i,ia,ni,un
an Mu n.|ii,ia.2i,||,2|.ii,=i,i1.ui
,1u,ri,:i,nn,iu.i|,$i.2|,17,s|.iu,n
7| WA zayui,iii,2i,i~i.ri,rii,is.iia,2i
.48,né.3A,II,lh,6li:SilA,II.ilyh
Bl am ri.i|,iI,:|,u,ni,ie,ni,2a.ii
,:i.i2,aa,ri,ai,ii.si,|l,||,||,||
in mi airiaiiii oi riiuziiin 1
in C|.5|PRll7'Rll|lhIl iii llll mi irri
io iiiiqii ma, nr iiaii aii-ii uiu ll

iriii rririv
iil lRfl|i:KEV DEF Ai,liliMLL irisiiz
in PllIll'l"l|ihng i,:,:,~
in Plll|l'Tl\x| ii lllll in
HI soiii lbl
15I nsn iiiii Hlil iiipiiiii
iiil irnr
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-audit? only £2¢.95!
-on ya! duvnl0|10dior the Anisrrud - a iiigiiiy lophilticnlld iigiir

psn iirsi riioiius you io usn (I'll insoiiino-r
rupero grapiiios In riio iuii.

Ario rho iirsi rrioireis tn come on uni
Ernducfion lino an oairig ollnrcd oironrsiyoiy to
readers or comguiing with the Arrisrrairr

We're rriairing uiom uvaillbla to roaiiors at an
unoooiuoio 1:24.95 - and iiioi inoiudss picking
and ouapaieriiiig ro your door iiy ruculdud
delivery.

The complain kit oorisisu of the light poii,
Arnsirad inrorriioo and o grupriios paoirugs iirsr
will loan iiouo you dlligning your oiiiin soroon
iiiusserpioooo.

nis inroriaaa, iiuriion plugs inio nip oirpurisiori
oon on ine hack or eiio Amnrnd, is oorripimiiio
with oorii riio cwcasa and cwces-2 and riio
oiro drive unit.

nio iigiir pan can be nan! iiuirii your own
sasio or rniioiiino coda programs quite easiiy.
sovorui flXIfI\p|B programs in nip riiioriuai

aoriionsma ill nu.
Thl Bnwurlul grlphicl packugo luppliod with

ine iigiir pan will nllow you so orouro ooiouriui
pieruror wnioii sari I'll suysd so raps or riiae.
ira oniiroiy rnoiiu driven using colourful iconl,
lo oyon riio youiigors child can ulu it.

nio superb Ioftwnrn riiowr you to draw in
\l\B son oi line deuil riiar is nor noriiiuiiy
poalihle iiuirii s iigiii pun. ay inngniiying s
notion oi iii. Iclunn or uriiig u sorrioirioiion oi
iigiii oon and ourrpr key! ririgio piiroir a-n pa
pionou.

niorou a oiioios of in cnlnun, four pun lixul
or airiirusri. nuooor osnding is iiiso ooiorod for
and mi oan ha iiyrinan iioriroriraiiy or
vertically.

All in ull, it makcn il the man versatile
package oyor oiiorod nt tho prioo.
Send for it NOW A use die
affidul only lbrm on Page 101
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ounesrsns iun lean
ning In [Bid will hava
grant mh with this ea»-

national gamu. Without IQl|iIiIlg
it, tl|ay'II In improving their shaua
Vlflnqnifloll fllld Spelling while
prntundinq to be a emhe flYi\lBI
loading Ionics.

A Wljfd IS dTsTTTeye<1 eT The boflom
ohhe seTeeh aY\diuSl above there Ts a
Main loaded wlth aTT the ‘GREYS D1079
aTp|1abet At the lop of The screen Ts a
Blane ehu OVT The hem TS eh empty
Tony

The er>TeeT of The game Ts (0 use
The Crane (0 pTl:k The letters 0| The
Wflld, Tl'I The TTghT TTTT1eT, uff The TTeTh and
(0 TTehsTeT Them [Q the waitmg Turry.

When the last letter has DEBIT
Placed on The Torry TT GHVQS en Theold word TS Theh TeTTTeeee by a hew
one, and The Tow TeueTses eh Te The
seTeeTT eTTeT dumpmg TISIOBC1.

The crane eehhTTTs are very sTmpTe.
so eueh mTmTeTs CEH pTay The TTeTh
eeh he moved Teh she TTghT using the
TeTT Gfld TighT ¢TTTseT ksvs eha The
TeTTeT GTYSCITV beTow The eTehe esh hepmkezl Tm bv Dressmg The euTseT
GDWH key TT you have aToys!Tckl|1en
ThTs can be usari iflilead

The mesT TmT>uTTehT par! of The
TTTegTeTh TS The suhTT>uTThe Te seTscT a
word End The TTsT er words tham—
selves Thzs TS E! The Bfld cl The
pTeeTeTh The first <TeTe Slflwmefll
eemems The humeeT eT WDIGS You
CEH have as many as you wan! Tusl
DTace The TTumheT thereThe rB§\ ev The data sTeTeTTTehTs

lmmuizgwéflellmnle
fzaaazéeozgaadaadup
comain The WOVGS. These Can be aflv
wards up to we letters Tcmg. Tf they
BIG |DrlgeI Thev won T fi\ on The back
0| The truck. TT you dDr\\ TTk2 euT
seTeeTTeh sTmT>Ty woe Th veuT OWVT

There TS he need Te have Tower
case TeTTeTs TT you eehx want Them
Line 410 ihiTTeTTses The SUTVTQ. As you
can see Tram The TTsTThg, ehaTaT:TeTs

1 M

av to T22 eTe used These eTe The
Tower case e|;TheheTTe characters

Th Tau ehv 25 eehseeuhue
eheTeeTeTs eeuTe he sTThshTuTeTT Vou
cuuld even define VOLT! ewh

Tfyuu ZVGKYDIIIQKNG DVOgYalT\TH\D5
CPC664 voTT'|| Heed to lrlCVEE§E the T
T/oTume Dalameter Q1 The sound
commands OI iT W4" be Tee quTeT

 

S
VANABLE be dTspTTTv@°*-T eT TTorTapeT Te

.1 :3:,hTTheT sTTTTTcT-
“M; TTTTTTT.wavy“ Wordchusen

ll Nil Ilnhlhll Trim
2| Hill IV 5.Eck|r|
3| lill Cunvlvlnd FM Ihl hllvlfl
ll RE! ly I.A.lldI|]nvl
5| NUDE I
kl BMW Ulxiill Tmlllhll
7l iflifll IHITREII hill!
GI Wifll ZIIIREI ICYIIVT
VI HNILE “DY hd.T||:
III EBEUI lhlxiill zhnun nnrl
l1l5UiUl53l:REN lorry ll“
Ill INILE lrt(rv(LEllIwd!)v1
TSI If TTTTKETTTTT-1 an TITTEVTTSH-IT
MID u)Z YNUI lily-lriflll-ll l7l:pIa-lxifi
SUB |7I

Tu IF 1TTTTTzvTuT>-TTTTT TTTTTTTTTTTT-TT
Alli! TTTTI2 Tm p-pmsusun mTp-MT
ansuu on
Tu IF nTT<svTzT>-T on TTTT<zTT1sT>-T TTT
an sosul m
Tn um
m sum TTT|TTTzTT IDYI my
lll Tm
WI EIID
zu REIT smeh
m ms uTnTT< T,|=TTTTT 2 2TTTTT< x,hTTT
TT o,sTTTTT< s,h1TTT< TT,aTnT§ 1,1:
m TTTT< 1,ITIllKZ,1xINKS,bxIbf( T,h1
TlK5TbxI!lKb,8xII1K7,lB
zu Finl--1

zu Lncm T,TTr:TT TTPTTTTTT nTTTm2zTTc
NMH)TiYll|Ii!U!,1lII|LMIIE7,12"!
TTT smnaaTT!.2T|TTImmTT:TTTT|<|>|
zsn LDCIYE T,zTmTTv cTTTuTuTTTTT.nmi
1,:TmTTT ENR6lll7)|LflllYE YTITIRXIY
cTmTmT

zu mum T,TTTTmsTT men 1TmTTTTT
TTT|T|:.T,z|TT
zn son T-T Tn sTmTTTT usTTTs 'l'|Ilqn
TTTTTTTETT
an PAPER man I
m run H1 ‘lfl ETIRIIT - -TcTTTTTTmTT
' -|cTTTuTmTTTTT:xr
Tu Pin Tmam cTTTTmzTTcTmTTTTsTTT
1TTs|Tz|,1|nTTcTTTTmT>|Tmzn men TT
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Original program by S. OCKE RS
Converted for the Amstrad by ROLAND WADDILOVE

T"

' I

‘W

BIT

PRIII75TRl||i!l1l‘7l7TTENRKIZZTTEMRIll
TTsTTTTTTsm|,z|1TT
Tu nave T2u.aTTTnTTT l2l,SE¢15xDIll| :2
|,suTmmT :2|,nTTmTT Tz|,a
an RETTIRN
an nan
m an TTTT:TTTTTT
sun MFM T-T
m nu T,sn,-Ta,T.:|.T|,z
m an -2,Tu,-T,T,T|,T.T
Sil Tw -TmTTTTT|TT,TT:TTT:=- -Tum
(Zl1)¢DlR|(ll1T+' 'o:NR5l2l2)+' -
m IIIK Ts.zTTTTTTx H,2|TlNK TT,2|TTm<

12,15
Ill ||=5PTTCE|T12i|:e|=£m£sT5:

Ml FM AIV7 Tfl 111xll'|lv' 'vC||M(lS
ZNENRHTHENRIIISHTIIEXT
T2: To-Ts~smnT:T
HIBAIA14,1Tl5,2,IVB,l5,S,I|S,H,|,
Ts,s,Tva.T:,T,T|:
on IlIGIT|l"XRE€TDIE Tmrnx T-T 1D
Tmm TTT-TTTTTTT--=TTTTToTT:TmTTTTTTETT
Tn Tsrmm
m Ten
m Ten TTTTTT trim
IBI Lam: l,lE:PEN 1
HISDLMD1,llll,1!,5,l,l,(5:6fliT.1lla
1|
Ell IF 4 TTTETT cm. IBWTTTTK TT,4:IT|T<
1,6:IllK Z,b:I|1K LOTIHK 5,Z:VRl|fl Ill!)

lll!,|1,ZI) ELSE BILL AIDNIIIK LIXIN
K1,ITlllK1,ZXlNK MIXINK STIIPIHIY I
lB|la|,p,lIl
Sil "N01 I
EZI RETURN
5“ REP! '-- Nov! lnrvv lull ---
Sll blI5PlEEl(A)oCl1M(l4ll
SSI SWIID 129,IlIl,!lll,|,l,l|iWl|D 1
$l,8ll,5lllJTlTZ
5“ FUR ill 10 Y
57] EDSUB HI
55! IIEXY
59l CELL EBEI7
hll HEYUIN
MI BEN --- Lorry r|g|Tl ---FT

T
COMP:/7/NE W/7N T/(A AMsTRAD Nuvrmhgf 1555 s1



uzu n1=' "T-mmxnsTnI,LiTTTTTTTTn1T+2
T
an FUR T=T IU2:5DTm1)1,TlIB.\il.4.B
.1:iuTTMTT 2.2Ill,1la,0,l,T=T1ETT
MI FDR delay‘! T0 ZBIMNEXI
>5! FTTTT T=T Tn \ Sm »\
AN EUUNI) l77.\lll.Z!l>|.lTZ:5l1T.lllD U
l.Ell.Zli.l.I.2
an susus Hi
sea TTEXT
M CALL TTBCTTT
Tu REYURH
7|! REIT me
T20 FYPHFUR aeTTv=: TD 5|U€l|EX!
Tia LUENE ;.9:PEN TTTPTTTTTT LEFHTM.
TTTLTTBATET.@:PET1T2TPRTTTILEFTlT:|.T
TTLTTLME T.\i:PETT 1:PTTTTTTL£rTm!,TT
74! TTETTTRTT
75a TTETT ---— mm M»-
Ml L6=HIDlTi5Tl'A.T‘T:EflSTJB HT:
Tu IFL!=HI\)SThardI,1et!er,1T MEI E
USU! “B ELSE EBSUB H7!
790 FTEYTIRI4
‘ND ii! ---> in lfltn -'-~<
ill rTTTTTu=cTTi$TTNT~£>TMTTiT~CTTTTiT1lT»
cTTTIsTT7lT
B1! FBI T=| Tu IA
Tm snurw T12.|I|u~TmT.1!.s
Ell UJCNE LTTPEN STCRLL HBHIPMNY
hum

Ell EUSTIB lb}!
B5! IIEXY
in necks-cTTTTsT|1|T~T2TTTT|TBT-cmTTaTv
EmTTST~c>TTTIT7T+u»:TTTTsTaT~cTTTT|TT|TT

B7! FUR T-Ta TD A EIEF <1
EN WT-IND 1SZ.1llI¢llll|T25.h
M LDDAYE T.TTF£TT TTBTTTL TTBTTTWTPRINT
hunkl
m EDSUB 195!
9|! NEH
m TTETTTTTTT
0!! NET! --- mm mm ---
Nl Fm? T-TT T0 1S~TemT
HI SBUND l2i,ilIT5Ill.4.|T7
M T.TTc¢TTE TJTPETI STCML HTMTPTTTTTT
‘ ‘:ETTi|<TWT=T.uT:T\TE T,:TPRITTI ' ‘Tc

MMTTAQTTLMATE T,|TPTT!NY ' 'TtTTR:T17
TTTLTTLME T,5TPET< 7TPT1TT4T' "Tu
Tm sfliui MS!
val Min
WI FDR T=T In A
lflll SHUNT) 1X7,llII~llln,25.A
IIIB LDCNE H01:U!r.l:PEM STDALL L8
DHTPRTTTT ETTMTTATT;T;>Ti1TiTTcTTi$T1lI:
T:TTTT1TT14TT:TTTTsTaTTT:TTTT|T1lTTcTTTTsTT5T;C
TTMTTTTL1
Tm SIISUB Tm
ml TTEXT

ml ma T=T To I STEP -T
Tusa sauna \1ZTlllI>lifllT.15.b
Tm LflU\Y€ mTeTm.T=rz>T $:CiLl Ta
TTTv=T>TTnT ENMH741:CNR5t8HDNRS(\llT
mo snsua ms
Tm NEH
Tm FDR \='\S¢\lll!r Tu 7 am -1
Tm snunn 11‘1T€llT5Ill,l,l.Z
ma mum T,2=T>rTT mm TTTTTTPTTTT
YEN|\iTll‘HT' 'TT.DCRY£ |,1:PRl||T cm
Tmw ':LOCME T.|=FRIT1‘| :TTTTTTTTu=
Tm ensue Tm
Tm um
TTT|TnT:m 1.lE1PEN7:Fill|TlllllHi!,
mm
nsu TmeT=TTTTTT~TTcT~TT T.mT
1M RETURN
1l7IR£H TTTTTTTT Tm"
nan run T=zn Tn mm» srzv ~l
Tm Tums 7,5:FRlNT ENRIITT
Tm sunun uz,sn»T>TTTTTnTusTTaT,zn,T
Tm FDR delay-I TB 5lTl|EXT
Tm TTETT
ml FUR T=| Tn Ta
Tzu suuun Txz.Tu||~TmT.zs,T
Tzsa LDCME T,T=T>zTT mm iBl)1V:PMl|
T :TTmTTmTc>Tn|TeTT:TTTT|TT|TTcTTTTsTm
TTrTTTToTa»T:TTTTTTT|TTcTTTToTT:TTcTTT:T1TTT
I
Tm sum Tu:
Tm NEH
Tm FDR 1115751 svv -T
12‘7IiWW 151|1||I¢1.ll|TZ§Tb
Tm UILHE T,T=mT new uTTTTTPTTTTT
TCHIN17U|EllRll8TTEl1R8l1lH' -
Tm ensue Tm
Tm um
Tm REHIRN
Tm REH mm
Tm |Tm:TT ITTTTTT |.|TTTTTT l.2MNl< 2V
Zb:lNK :.TaTTm< o,znTTTTx 5,2
Tm RESYDRE Tm
Tm nnve 1|,mTmTT :|,m,TTTTTTTTT 5
a|,:vsTTTmT :a|,zuTTTTT»\TT s|.2n
Tm um TTmTTrrrTTrTTnTTTTn
Tm Tm NFFAIIITIFNFPAMKA
Tm um rmzrnrrrrnruixn
Tm nzsvunz ma
Tm PEN 2TT-:=T-musus lill
Tm TTTTTT TTTTTTTFFTTK
Tm am xmurrun
Tm we KITFFFFFFL
Tm PEN llXl5tY*Q:iU5\|§ Tm
Tm wan sham: T,TsTPTTTn -T e Y 5
llil PET! STLDEME e.22TmTTT cTTTuTm
H‘ ';CNlH2Hl

J55! FDR T=l ‘H1!

Tm LUCATE T0,2:=T>nTTTT cTTTT:Tzm
l5iI INILE INI<[V|<>":IE|(ll
I51! snum) lT7lVTlll,7x!H\lHDZT21V.1l
|.:TsnuTTn a,m,2||,aTsnTTTTTT 2,~Ts,z||
TITSUUW l.€lT1ll.|
Tszl IIMLE INKEY$=":IEITlI
{SKI RETURN
Tsu TTETT --- PHM HUI
ISAI LDENE XTV‘l~l
l57I REM hill!
I5“ FDR 111 YD LEl|H.Tl1l5V
ISYI FRUIT CHIIMSEINIDIIUUQITJTH)
~a:TT
Tm NEXT
lbll NEH
IAZI REWRN
lbll REN --~-~ deliy --'~~
Tm FBI GIIIYFI T0 zumsxv
155! RETURN
Hsbl REI ----" Mann will "----
lb7| 1!\!!F=l
Tm PIPER Tmncnrs s,z|=T>TTTTn SPDT1
ZHFDIT um-I Tu Tun=TTzxmTTT=:TT |=T
DENE 5T14TPR|NY SFCHZI
mu nzsmne TTTu=TTsan MIIIIP
Tm run T»: Tn INHRNl7ITTnlbrrT
I71] REM) Ilnrdf
Tm nan
Tm MPEI mm H
17“ LDUYE H'\£~[ID|'l“\:‘Z‘
Tm mm wor!!!
Tm sauun T2T,s|,T||,T
ma INK u,1|,T2TrurT TTTTT-0 W Slll
TNEXYTINK |l,24
Tm REITM
17" RSI --" Nulblr M Imrdl ----
llll um xs
Tau Ten - TTTTTTT T19 Te 5 mm -
IEZI um =T:,TTTq.=TTe,TTTeTT,TTTTq
Tm MIA mT.TTT.=TT.nTTT,TTTTT
lB|l um TTT,TTTTTTT.TTTh,TT<v.TTTT
Tau um TTTT.T-TTTaTTTT.TTTTu.TTTTTT
Tan um TThT,uTT,ue-T,TTTT.TTqm
Tm Tam IIQWJHOITPTIIITIIHIYI
Teal um TTeTT,|eu:h.TTTT,TTT,nTTTT

Givl Vuur nv-Tun e Ten . . .
AH {ht} \T\\|TIg~ |mTv\ ThTs memhs

TSSTAP arr av:-1TTabTe eh cassene
see HUI sTTeeTeT eTTeT eh Pmflv TOT

e Nnvnvmef T985 LUMPL/T!/VI,‘ W/TH YNE A/vrsvmz
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Cflli CURE '

:1 :1 “Tr”
CAICUIEWTHTTJITQTQYVVTy0A/IMTCVUVYTDBVT .-Tm TT»eTTTTTT< To Tee Teu TTTTTT huTTT eh
TT.uT 55' The TTTT 64lIVVI\lVW T» l7IlVITecVTmc:TCuHv9fl$h\|yCAIlZUIE\0VTQTD .5\udsrTliTll|n1buu\ lVTITiulTsLlTsiuNlI aswuTT I5 Theh EVVWFMM5 The cmui Naw
You Tea Cl" heh.TT.TCumiflele wTlVT LQHYDYIHDWSIVQ 5000-mamTT... eua. ifld Dlckiqud Th 1 Thhe TTTT
TTTssTTe wlTTev Eruofl Wee Q9! AMEHCiry_ehTTTT,h crvss Te.eTeh.e AH TeT Tess Thshmnfly ehaees rhlvgr Te. Th hams wnfk‘
Cassmln TeT TTTTTTTTT cvcuc ind“K ne~eTTuTTT IVVTTCVUGVTVI IVJHXYIVYXTTTACITDYIJ TT)cM17l'<1 Hog JTY YIOTNSII TTCMY Tsss
DIQCTDYIICIT5MlBlU0r90!v2nk/MKH ss

%fiMfiEMfi
nzvv ce. | cunzuci nhwz. resr em
wesr susssx RM1§ nu Tillflllunl

REVIEW!
T wqrK!:X(YBrvTeTYwIl|
I e..TTT TTeTT uYeHn|T h.Ts..heThTeh.TTThaTTT.e.TTnervlfly I! wuTT I!TT.TTeT.TTT.T mewnflhwhTTe Dlcklql‘_CRASH

» ThTsT..TTTsTsTeh.TVTCYBETDTY Bl!V Ta kiss”
e»-eT>uT.T ceThauTThaw..TTTY» weTT eTT.a..T>..T IWBITNWVTTTQIGBTITOITID

YDHT lunlkTl"_1>T e..ThsuTTha
eh. TTT Memes!ue-TuT DVUQYIIW! T hTTeQvfliuttd Mlknl XYZTech WV! =h.TaTTh IVTGUSIIHSS T T..TTsTTeTemssh. To TeTT> InIYI eh-T'IK Anvau TCarTsdI/

CDMVRENENSTVE
4 seT>TTuTTs. seT:sTmsT.,hT
IOWERWL

< DTSCDVQYQIHTYY PlvT$Tm EYEYY KWVTPKOM. eTTeTsTT...TTsTeT
EVEYY a.h

~ heT.,mh.ha.aeuTuTQY eueTT ....TTT Yr|!Ce sTm..Tehs a.
ThT.TuT.T T.TehTTTTTTuTTTeT.TsTh,
Twb eTmT=Tah.sT MIT: hem-Ta.
elsv 45|iV\¢!\K:PT EITVvv|VTiY! Tankschlckcd OK, h.TTT.-T DYUQYfl&$UvT
SMVITTTIYY MW!". CaIIlT|\P TT Th
dTTlTn.uT(Y

T ssTeeT-Thehs Thdin .TTe
NQYEADT
mam mu

’uNLocKYoun‘
AMSTRAD 454/B64/6128

AMSKEY one-TTTT-wv.-eTTuT.TTTTnT
TuTTTeT TTTT TT TTTTTT T.. TTTTTTTTTTT IIIVIIIIM TTTTTTT

Mu|TTeeTeuTnTsnTeTT aha sevevy useTTTTeTTeTy
GWSS TuTT headev T1eTaT|s aha erTeTce eT sswhg speed
Fu|T eh seTeeh TTTsTTucTTphs she prompls
FREE Peso a code megram TeT TTrTnTTTg The hTeeeh
words TTT am/ehTuTe games eTe

TIP! £6.99

A M 5|-| E |_p . TT.T.T.T T... uh... In he
eeTTeT Thsh hTesT_ AMSHELP WITT eueh TTahsTeT ASCTTTTTes Also euTemTTTeaTTy aeas a TeTeeeTeT TeT TheseeTegTams Th.eT 0VefWrT(e The d4SC memery aTeTrne: DTSC u\TlTly Teen and TTsT eTeTeeTee DVOgYa|Y\S eTe

Tape seas one 210.99
A M SDIS C 1 §TTTY?'TT”§iI.""""'“‘ “”‘""’ ““‘
Pnwelml cT=TT/T s\\/Te u\TTTly wTTh many |eaTuTes IYTBKTHQeasy weTT< eT HTSC TTTe haha|Thg_ TTTeTuaThe TheuheTasThg ev erased mes “No eTse TTseT sheuTe bewTTheuT ThTs uTTTTTy" TTTTeeeeTTTTehT Amsnae TeuTewTrues oTse uTTTTTy Teee ahe TTsT nTeTesTee Plflgrams eTe

uTTeeTo.as
FHCGS Tr\cTudE aaeT<TTTe sha puslageeT.eTseas eTeeTs sTease ado :T

INTEHLOCK SERVICES LTD
Tzan aTehT sTTeeT

Llllldfln uwa %
A Tel: n1-202 E727 i\_ P!I§QnflTBflTTNswa|C0me J

T.TTTTTT henT NAV4HlTTTTTTTT!vyTT\T ‘4‘4‘\ TTT. TTTTIHTMTMTITKT “TT|YN\4"TTT\TTTAfi TTT-. ITL TT.T.TTTTTTT.TT.T..T.TTT,.TTT.TT. TTT T... TTe.TTTu.
‘\ITT\UTTTTTT<*“TTITTTfl Ts-. IH -T.,TsuTT..T.TT.T W5 TTT. WT||TH\\ATTTTTTTT...T TTTTT TTT TTTTTTTTTTTTT.lnT|1T“vvMTTI>T|nT TTTT. |\|lH ..TT..TT.TT.TTu. Ts. TsTTT. TTTTTT.T Tu.TT s s-T T 5|!TTTTTT.T»TTuT Tu TTTJHVTTWTTTY TTT TTTTTT.u.TTTuT. use ThTMNTILT TTTT TTTTTuTTTT TA( TTu T 5 T.

T.TTTTTThT.T..T><iTnNiTMT>Ts WAVTlTTT\TTTTTT..=TT.TT TTTTT .T..T ThTTTT.TuTThuTTTTTTTTTTTT.TuTTTT. sTT Ts. T.TT.T.TTuTT.s..hTT..T ss. TTT )TlTTITThTTT.TTT.TTTT..T H95 TTT.
VTLWKT TTTTTTT. T asTTTTTTT.TT 14*».T TTT.TTT Th .TTTTTTT'J"Tl‘T.NTIITTTTII MuYTTHTAAD T.,.T

E5552
ETVITTTTV Ts.TTTTTuhTT.T..TT shTTTTTTTT. MTTT 59x-\T\NATT TuT. III.TTTuT.TTT.T.TTTuTT.T Tsh TTT'§TT4TlI1wTTvr -TTT. TTT...TsT.TTTTT.. NH ssTWTPTITI-v'\ - I75TTTT.T.TTTTu
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NIGEL PETERS i
brings his series
on Amstrad
sound to a grand
finale. with an
‘examination of
the $0. function

* 'r seeiiis a |0IIg iiiiie siiiee
N we sienee eiii ieqeiiiei

on niis eiipieieiiiiii in uie
Aiiisiieirs aesis seiiiia COII\—
iiieiii1s_ |I1 (III past law iiiemiis
WE'VE CO‘/Bréd "I2 Channul, pitch,
aiiieiien eiiii veiiiiiie plnmatln
eiiia licked bnlh \!0|\lIIII Illd piieii
eiiyelopee.

Am-i all thal WE iiee eiiiiiiei look
ei ine ChaV1flE| peieiiieiei eiia sew
how ii Wes iiii sigiimeeiii. leeiiiiiie
how in huid veieasa and rendezvous
Y\i)H:S eii mm-ieii Chfiimeis

Aiiii now iii iiiis iiiiei eiiieie wen
he hlkliig a ieeii ei iiie so iuiieiieii

A1 iiisi sieiii iiie so eemiiieiia
ieeiis like ii srieum be a meiiieiiieiieei
'\|l'\CilUf\y Squaling e iiuivibei. How~
UVDI wiiei ii dons is iesi iiie sieie oi
iiie Soimd Queue ieiiee so liyoiha
iiei loo suie eeeui wiiei a eiieiiiiei s
seuiie queue is, lake e ieek ei me
eiiieies W ine Juiv eiie Augusl issues
0| ceiiipuiiiig wflh me Amslfad.

so IS usee In eeiiiei iiiieiiiieiieii
about the sieie oia eneiiiiei It eeiiieii
yeu ii a iieie is p\a\/mg— HOlS\WSyS se
em/ieusiiyeu'ie usiiiginieeeiieiiiiels
ei siiiee e haw iiieiiy iiee pieces iiieie
eie DU ihe queue arid iiiiie iieie eiiiie
iieiii 0| ine queue has been rieie Of
ieiiaeiyeusea wiiii BHOIHBI iieie

"riiis as eiiieiiieiy useiui wiieii
yeu ie (H/ing ie viguie out yiniy yeui
VWESYGVDHECG i1eesii'iweik iiiie ii WES
suuuosee ie

wrieii you weiii in know BDDUI a
erieiiiiei yeii iusi use 50 followed by
mei eiieiiiiei s eeieiiieiei iii briickeis
So ii you Wiflled I0 KNOW eneui
ciieiiiiei A yeu G use

PRINT Siilii
eiie. 0| eeuise eiess we Eiiiei key.
Pieyieed (ha! yeu haverfi gei a iieie

SI] will help
budding Bachs
get their
cantatas together

eieyiie, yeu siieuie g8! iiie iiquie 4
VE1LiIl'ISd Yoifii find that

mm saizi
flfld

min sum
will give iiie seiiie iesuii wen iis
COrI§iSlEH\, bu! wiiei dues ii MEEH7
The answer is l|\8i ii mfiifis
0 viiei iiieie s HCI iieie DH!‘/ing
0 Thai iieies l\D HOIB iieie Si iiie
sieii oi lhai eiiaiiiiei s SQUM1 iiueue
0 The ieeeiiie Hole iii ine eueue, ii
eiiy, is iiei ieiieeiyeusee yiiiii e iieie
on BVW DIPIBI channel.
. There ave IOU! UB9 Places in lhfl
Smifld queue

T|1al‘s a l0\ cl iiiieimeiieii ie qei
from one number isn't It? The (635071
e siiieie figure eeii iiiiew se iiiuei
iigiii DH iiie sieie oi iiie chsrmsi
queue is because ihe HLHHDEY
ieiuiiied iiem so is eii SigHi|iC3V\\.
Tabie i siiews irie sieiiivieeiiee eieeeii
mi

mu ii nt it
mm iii quiiie
mm in qiuui
iiiiii iii Qilllll

I rlndllvnlil Iulh R
N rnndnvuun INN I
31 rrnduvaun Iliih C
H hril Mill hdd

XZB thlnnll pilyinq

Tab/2! BVIS/ylvi/iL‘il!|1V§/MISE/5Q

se ieis have a eii ei a iook ei U19
sigiiiiiceiiee of iiie 4 we gei iieiii

min sum
wiieii iheies no iieie uieyiiig ei
eheiiiiei A. Howevsri since weie
deaiing wiiri mi sigiiiiieeiiee ii iiieies
S6I\S9 (0 use BlN$ ie pui ine iiuiiinei
\fli0 a bi! eiiisiy ieiiii se wiiii I10
iieie eieyiiig OH eheiiiei A Wiieii we
use,

PiI|1Tlli1S(SIii|,B)
we siieuiii gei

00000100
wiiieh is me riiiieiy yeisieii oidecimai
4‘ ieiuiiiee Figuvs i siiews i1eeiiiie|4
as e binary iiuiiieei along wiiii iiie
iiuiiieeis oi iiie mi nesiiieiis

riguiw euimiiieiii 0/AMI"/4

Now by eeiiieiiiiiig me eeie iii
F|guIE|WilhlhEiHfOV|’l’\fl!rOl'\1flTflbi6\
we siieuia be able io see Haw W2
ieeiiii so iiiueii eeeiii iiie sieie ev
eiieiiiiei A riem a siiigie 4

Let's look ei eii 1. Tiias isa 0, so we
KNOW iiiei iiieie is HO HDIE eieyiiie. ii
iiieie W35 iiie biflflfy bil wouid be sei
eiie ihe decimal yeiue wuuld be ei
ieesi iza. Bfld M3‘/DE iiieie depen-
eiiie DI’! iiie sieie ea the eiiiei DHS iii
iiie byte

aii 5 IS aisa 0 eiie this shows U13!
ihe vieni note eii iiie uueue is iiei
iieie. Ii iiiei eii was sei zi would iiieeii
iiiei the iiisi iieie eii iiie eueue is

iI
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Waiting iei a RELEASE euinineni:
before ii sounds

There eie siiii inqie os in bii
nesiiiens 5, 4 and 3 Tnese show ineiine iiisi neie in ine seune queue
eiweys Supposing ineie isene is nei
ienqeiyquseu Wllh eny eiiiei

ii b1\ 5 WES sei (him ii wouid ineen
iriei ine iiuni n0IE on inei channei
W55 rendelvoused wiin one en
enennei c an 4 being sei ineens inei
ine neie is ieniiezyeuseq wiin iine en
enennei B

As yqu mighi guess a I in bii 3
show inei ine leading neie IS yyeiiinq
iqi One en channel A

The iinei iniee eiis eie iusi used I0
snew ine nuinuei qi iniee places in
ine seunq queue. in iiiiseese biis 2.1
and 0 hold ine eineiy nuinbei 100,
which is eeeiinei 4 This shows es
yqu inieni eweei sinee ineie is no
neie piaying, inei ineie eie iuui
nieuesiiue in inei neiiieuieienennei s
seunii quuuu

ii ine iusi iniue uiis WE! oii ii
snuyys iniii ineie £172 3 uuiqes iiee in
ine queue ii iiiey eie 010 2 1 iueyu ii
ie you ie iiquie Gui how ineny unused
places ineie uie uynuii ine iesi iniee
niis eie moi eiiq coo

As you can see ihE|1g\|V0iEiLHl1er1
by so already eqnieins a neyyeiiui iei
oi iiiieiineiien even ineuqn ine
Ainsiieq nesni inniie a seunu yei

Nnw WE ii ineye on in showing
whai so can ee Wnen ine inieie is
eeiueiiy making noises bul iiisi yqu
inigni We ie sei upi|1S sineil EFHEV
key yyiin

KEY 1:i,'5n11n11 1ss,0,0.0'~cum111
Use nus ie ciear ine enenneis

when you qei siuekl
Anq now [0 making nqises Leis

piay a iong neie on qnenne1A yyiin
sum 1i200,7000.7

and see Whai so qeii ieii iis eequi ii
Piuyieed yqu do |\ while ine iieie is

piayingi you'll find inei:
PRINT 50111

yyiii eiye you ine nu1YlbBI\32|0r\/OUV
eeins i ihink you ii eeiee iriei ihe
eineny iqiin qiues inqie iniuinieiien
You i1 iine a quilik

Pam 01110150111,»

Wiii do ine jobi ieiuinine ine iiineiy
value‘

10000100
Figyiive 11 siiews inis nuinnei along
Wiiii iis nu nuinheie

@llIlBIl
IMIIIIM

rniiiii-ii siiunuiiniii 1|! IHIHIVY /.32

Fieni inis uiiq Tabie 1 ysiu siieuiii
qe uuiu (0 see inui siiiee bii 1 is sei
ine enennei is BC\1\/e Aisq as biiS 2 1
and 0 ineke ine inneiy nuniieei '00‘ ii
srieuiei eqine as nn suiqiise inei ineie
eie iqui seeees ieii in ine seuiiq
queue

Now 1ei's neue (W0 noies in
succession on eneniiei A enii see
whet so een ieii us abuui inein
Eniei

snuiin 1yz00,2000,1
foliuwud by.

snimn 1,:00,1000,1
wnien gives us [W0 ionq nolesi ine
seeune ene iuyyei in niiqn

Whiie ine iusi nqie is nieyinq
mm sum

g1vSS us ine iieuie iai.ue1nq-
PRINT a1imsn111,0i

g1VeS ine inqie useiui binary ieiin oi

131, ieiuininq
10000011 1

This shows U18! ihé channei 15
neinne inii 7 is sei) and inei ineie eie
iiniy iiiiee places iiiii iii IN‘ snuini
Kliiuiiu HMS 2 Oi This liliima wiih
Wlmi WI.‘ knuw i\S wt! can him! ilvu
HOIH ind, <1nceii1|z :UCUIY(i Om: h1\s11'\
sianed vci u niusi nu on ine queuu
iiiuie ine eniy iniee in ine eiiqiiini i
iuui spaces ieii

As seen iis ine Snconrl neiu nus
siuiieii piqyiiiii enini

i>ii11i1 s1misni11,0i
again and V011 N sue that

10000100
15 ine Yesuii

Again bi! 7‘ being sei io aii shows
that ihe Channel i5 Siill BCUVO
HOWBVGV now that the livsi nfllfi 15
imishad and [HE Sécnnd Dim SKGYIBI1
ineie eieieui nieees icll in ine queue 1
ieiis zen) Heave ii ie you ie viii !W0iinieueniiiquinuiesqniiiequeueene
SEE Wnfll happens to the YOSMYS nl

Piim IlIiHSl11).|!1
as ine nines come en ine queue eiiii
sound 1

vi/iiei eneui eiis 3. 4 enii 51 Tnuse
snew wiieinei DI nei ine ieadmg neie
oi ine queue is rendezvousfid wiin
ene on enuinei izhannoi cieei ine
Channel A queue iiy niessinq ine
Smail Ems! key and I‘/D9 in

50111411 11,100,1000,1
inis puts a nuie oi niien zoo
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<1n‘S‘1on ‘o SSSonnS Sn‘: 0o‘nn‘S 7 on
‘h SnSnne‘ A queue. ‘nS‘<zng ‘1
refidelvuus W‘\h SnS on ShSnnS1 E.
1SS‘o 1‘ Shon‘o ‘ShSSh vaur VHEMDYV
Soon‘ ohSnnS1 nn‘S‘nS1S‘S

W@
‘Ail! Ihinnll I
‘Jill lhllmll I
lull thlnnul C

! rlndnvnui mn A
l6 rmdlzvnus nth B
31 rlnfluvnu! nth E
N hnlfl unhl MLEASN

115 Hush the rhlnllll
1S‘>‘S 1‘ E/vunn:/flulumllér
V5/A/IS Snn GCHGHS

Now using
PRINT 11‘u‘s1i‘11,a‘

DVOGUCES‘
00010011

B117 ‘S 0. ‘he‘S ‘S no now D|fl‘/ing
Nov ‘S Ihe lfiidmg no‘o hS“1. So oi‘ E I5
S‘So Sioo‘. B11 5 ‘S 0 SS ‘nS nn‘S iSn"
‘Sn<1S“/onSSa w‘1h o11SnnS‘ c How»
SSS‘ 1‘ ‘S ‘Sn‘1S10onSS‘1 with onS on
Channel B, su b1f4 IS S9! F0! Dbvi0k4S
‘SSSonS 11“ 3, wh‘ch ‘nS‘1S -5
vlmdezvcius W‘\H a Hole an charms‘ A
‘S S‘SS‘

The hinafv nnn‘oo‘ 1onnS‘1 ov oi‘S
2 1 and oiSu‘ 1 which ‘nSSnS1hS‘S
are 1h‘SS SoS‘S o‘SoSS on the qnSnS
The 1on“n SoSSS ‘S nS“1 110 by on‘
nS‘S Walllflg |0I‘DIV\|Y for S dale w‘1n
one non‘ Sh‘-1nnS‘ 12 Pn‘ 11 Sn‘ o1“S
n“SSrv w‘m:

s1111111110,1,1,1
Sno 1S‘ S SSS Soon‘ pulling S no‘S on
channe‘ B ID rendezvous Wllh one Dr‘
ShSnnS‘ A We do zh1S with-

suuuv 10,z00.1000‘1
Now‘

Plllfl m|1s11121,ai
g‘V9S nS.

00001011
“1o‘iSS ‘hS 2 ‘n ‘hS n‘SS1<S1S Sr‘S‘ the
so vvS"S ‘1SS“nq w“h nnSnnS1 1;.

By now you Shon‘n Havé no 1‘Snn|S
IeCDnc|“r‘Q ‘1‘S ‘SS1 1nS‘ oSSSnSS the
no‘S ‘S reV\d6lv0uSEd with one Dl'l
ShSnne‘ A. 111‘ 3 iS SS1 AS oSrn‘S 1hS

‘SS‘ 11nSS n“S Show 1hS1 ‘hS‘S S‘S
‘h‘SS o1SoSS1S11 ‘n (he QUSUE

511111111 1“1.1,1
pVO\/IDES S Sni‘So‘S PSHIIEV 1o‘ ‘hS1
nS‘S

‘n o‘nS‘ 1S show me Sion“‘nSnSS S1
oi‘ 5, Sn1o‘-

sauna x4.2110,1000,1
wh‘ch Sn‘S S no‘S on me ohSnnS1 B
queue. ‘SnnS1vonSSo w“h OHS on
ShSnnS1 c Now.

P111111 Blll!‘5l‘2‘,B‘
giVES.

00100011
Sr‘nw‘ng1hS‘whSn S no1e‘s
Ierldelvflused Wnn nnS Sn channel c,
1>1‘5iS 56! ‘o 1.

Now ‘S1'S look S‘ oi‘ s.1niS1S SS‘
when 1hS leadmg flO\BDfl\h9k1\JGUB ‘S
held.Le1'sputs nn1Son1hS ShSnnS1A
queue Sna ho‘d i‘ wim:

51111111) 115.200.1000,‘
S“S ‘HIBVIOQEIS 1‘ wiih:

Plllfl 11111:‘s1i11|.9‘
giving:

0100111111
AS yuu SSn SSS, 1=‘1 s ‘S SS‘,

showmg ‘hS‘ ‘he ‘eading no‘S Sn
SnSnnS1 A ‘S hS1o 11 you now emer:

“Ems: 1
V0u'l| see (hfll.

P111111 |111s‘s0‘1‘.1i‘
‘S1n‘nS.

10000100
w1‘i‘S ‘no no‘o ‘S o‘S‘,1no Sno

00000100
w1‘Sn ‘1'S fiV\iS|1Bd.

We've S1‘SSav SSSS 1hS1 bi! 7 ‘S SS1
when 1hS ShSnnS‘ ‘S SS‘i1S,‘hS‘ iS. ‘he
no‘S 1S D‘B‘{‘V‘q 11 you ‘SS‘1y Wafll 1S
‘SS1 your nn‘1S‘S‘Snoinn oi SQ, “y
uS‘ng 1‘ cm ShSnnS1S whoSS lending
nn‘SS S‘S no1 Sn‘y hS1n on‘ S1Sn
réfldélvflused Then SSS whS‘ hflp—
oSnS SS you 1‘SS ‘hSSS nn‘SS nom
1hS“ ‘1ono‘S ‘SS1‘S‘n1S

su ‘Sn‘1inS‘ nSS‘11o‘1SS1-1‘no‘ng
Sno debuggingcharvne‘ onSnSS. 1‘SSn
S‘So ‘SS nSS<11o Son Sn‘ Some o11hS
‘1‘SwoSS‘<S we've oo‘nS So‘oSS when
usmg Sonnn w“h o‘Sg‘S‘nS. P‘og‘Sm
1S1‘SwS w1‘S‘1n‘SSn

AS y0u'|| S90 whSn you ‘nn the

10 11:11 Irnqru 1
10 #1111 nnm-1 111 10
:0 11111111 -‘SSS ‘111-an -;“S1‘|
00 sum‘ 1,101“S11|,11w,1
110 11:11 ‘nu:

n‘og‘Sn‘. the PRINT Sno soum)
CD|T\Vl'\a"dS S‘S on‘ o1 S‘Sn 1nS
nn‘noS‘S ‘nSh thmugh ‘o S1)‘, 1hSn
SoneS‘ one S1 ‘HKEIVSIS S‘ S SECDfld-
MEEHW|'Il|E 111» no‘SS S‘S playing Snn
CEIIY on EH8? ‘ho RSSSV" n‘SSSSSS
7135 800981211. V0u'H vemembél TYUVY‘
oSio‘S‘hS1‘n‘S‘SS‘SSn“S1‘hS Sonnn
nnSnS getting 1n11Sno holding up ‘hS
BESIC.

We“ so SSn ‘S‘nSny zh1S. by
‘nS‘<‘no the nno‘o Sn1S‘ S de‘5ying
WHILE WEND which ho1‘1S up the
‘oop ‘~h“S S no1S ‘S pIaying.Yo11 do
‘1‘iS with S 1inS Snon SS

15 1111111 s011‘>=111‘1|£11n
wh“S S nn‘S ‘S p|BylV7g ‘hS WHILE

WEND ‘oon CYC|9S US9|9SS‘V‘
hn‘11‘no up ‘1‘n FOR NE)(T|nop.OI
SSn‘SS wnnn 1hS‘ no‘S 1inaS1‘SS Sn
<1nSS me ‘1S‘Sv 100D‘ Snn ‘hS o‘oS‘S‘n
oSn‘SS Sn 1'h‘S 11SSSS ‘1‘S n‘SSSSoSS
Sno ihe nn‘SS in Slap, on‘ 1‘ SSSS slow
me sSS1S “‘oo‘S‘n dawn.

Program 11 5|1OWS Sno‘1‘S‘ prob-
‘em

10 1121111111111 11
20 FM 110110-1 Yfl I0
30 IEKII pikh
40 5011110 1,p11=1‘.100,1
$0 IEIY nnin
so 11111 1110,zo‘>,so0,400,:00
10 11011‘ 100,400,:00,z00.100

1-1S‘S you'llheav‘Or1uIes,or\e S1‘S‘
the o‘nS‘. Now SnnSoSS1wSn‘S‘11r“S
wnnderlul malady 1o ‘SS p‘ay‘ng wh“S
the ‘n‘S‘n WES domg Some n‘S1r1S1
The S“n migm be ‘o keep you
Sn‘S‘1SinSn during S boring SS1 o‘
Sn‘nS How C8" 1 do‘17|(i!wss1hs
rwo ‘in‘SS ‘Soin 1 wSn‘Sa ‘o
accompany with mylune 1 ‘nigmzrva
line 1i11S;

2: P111111 Zlnfllil
l:u1‘!doesn'1dc much gooa.WnS‘we
wSn1 ‘S S ‘nS1ho‘1 “‘n‘ has ‘he

‘
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D
‘I
n
1‘
11
‘S
“
‘:1
‘I

p‘ay‘rlg S ‘nne Snn ruV\n‘r‘g S aSS‘o

_~.____ -\_._~/\-SS, ,__
‘You'll learn a lot more by

Amslvad one (W031 trying the sound commands
D‘0gVarl'\.T|"iSiS“'Ii$i‘1'|p0SS‘b|Eas|l out on your micro’
SEEMS, A1‘ i‘ “eedS ‘S ‘he ON S01 1
GOSUB SS‘hn‘ena P‘Sg‘e‘h “1
Showe how 1‘ ‘S Sohe
100:1 r‘o?“S 11120 1i‘1 sou msuu ‘0
10 ‘1111‘: 1111‘ tru:
40 mm -11‘ 1S““11 1‘ 11““‘q ‘SS ‘n
11;‘ 1‘ HM!"
:0 1151111
10‘:11sS‘h‘a ||r‘n1m‘1q ruuhnl
10 am o“S1‘
00 1‘ em‘-0 M11 1“s‘n1‘s=11n‘0 7‘)
wsm1‘11‘ 1,p1“‘1,100,‘

W W0 fll Sill! WSUI TMIETURI11‘‘e
‘o

Sr-'3§:_<‘-‘

7~

IV
‘ll
‘IS
so
>1‘
M
we
‘o
‘I

I10 IMTI l\),10|lfl,70,70
110 MT! 80|T(|,b0,50|lfl||)

1-‘e‘e 1he n‘eSSSoeS S‘e he‘ng
o“n1SS Sn‘ ‘~h‘1e S lune“ ‘S bemg
o‘Syeo Sno ‘1‘s S“ one ‘o ‘he on so
eosua LPYSISKBBC‘OSeY|uOk8Hl‘8
S‘SS‘e‘n

1.‘nS 20 ‘S ‘he ‘i‘S1 occurverice S‘
‘he new Cqmrflflnd A11 “ooeSiS‘S ‘e“
‘he An‘S“eo ‘hS‘ when ‘he‘e i$ e “Se
o1See on ‘he ShSnhe1ASSnnn queue “
‘S ‘S ‘no“‘Sn‘e“1y ‘n1e“nS‘ who‘ 1‘ ‘S
d0‘ng She qu ‘S ‘he Sno‘on“ne S‘ ‘he
SDBC||ied “HQ Number

ThBl‘g‘11eir‘ o‘SS‘1e1S She‘ ‘he so
delsrmifles which channel ‘S used ‘S
‘1S‘e‘n‘i“e 1he ‘n‘S“no“on AS Soon
SS ‘1 hSS Se‘1S“neo ‘he Sno‘on“ne “
goes hack 1S ‘nhene i‘ ‘e11 Sr‘

1n o1he‘wS‘oS. ‘he on socosna
Se‘S Sn ‘n‘S“no‘ when ‘he cundi
“SnS S‘e ‘ioe S 8 SoSSe Sn ‘he
SSS‘eo“S‘e ehenne‘ oneoe e 1he
““o‘S S‘SoS whS‘ i‘ ‘S duing w"“‘e “
SSSS ‘S ‘he SoeS:1‘e‘1 5ub|0ul‘r\0,
obeys ‘he code ‘I finds H1612, and
oSeS DECK ‘S where “ ‘eh Sr‘. so ‘onS
SS ‘he Sno‘Sn1‘ne ‘S She‘-1 Sno ‘he
‘n‘e“no“SnS ‘SW Sho ‘S‘ berweeri,
‘he nSe‘ he‘S1y no“SeS ‘he ‘n‘e“no1.

so 1‘ne 20 hSS Se‘ no Sn ‘n‘e“no‘
Sno. since ‘he‘e ‘S no‘h‘hS ‘n ‘he
ehSnne1 A Sonne onene S‘ S‘eSen1, i1
immédiatew g0e5(0YY‘Esubv0uI‘I\e 3!
‘me 70 T7115 |usl r6adS a valufi I0‘
Mich “Sm ‘he ‘1S‘S S1 “nee 110 Sno
120 Shn nSSS ‘he SOUND oo‘nn‘SnS

S‘ “ne 9010 o1Sy S nS1e
T‘-‘en, yyh“e ‘he hS‘e ‘S S‘Sy‘hS 1he

RETURN S11ine 100 SehnS ‘he ‘hiS‘S
UEDK ‘S ‘he ‘nS‘n o‘Sg‘S‘h, on‘ on‘y
S“e‘ Se“‘ng no ShS‘he‘ in1e“no‘y1“‘h
ON sn GOSUB ‘hie how wS“S for
‘he next SoSSe ‘S be “ee ‘n ‘SS1 ‘he
“‘S1 ‘ew 1i“‘eS ‘ound 1he Sno‘on“he
‘he ‘h‘e“no‘ w“‘ Work S“S‘gh‘SwSy
E5, S‘ ‘he beg‘r‘r“ng, ‘he‘e S‘e 1Sn‘
e‘nS‘y o‘eSeS ‘o oe“‘1e‘1 A1‘e“hS‘ “
hSS ‘o we“ nn1“ one o‘ ‘he nS‘eS hSS
“n‘Shee Sho S SoSee SopeS‘eS1 on ‘he
Snene.

when Sn ‘n1e“nS‘ ‘S one‘ 1he
‘niS‘o goes biiik ‘S ‘he eho‘eSS
WHILE .. v‘/END‘e““eo oy1‘heS:0
Shh so This o“n‘S Sn‘ ‘he h‘eSSSoe
wI\“e S no‘S ‘S o‘Sy‘no AS Soon SS
one SIDDS Shh S S‘SSS heSoh‘eS “SS
on ‘he ‘1“ene ‘he ‘n‘e“1‘o‘ ‘S “‘ooe‘e‘1
Shh ‘he Sn“‘on““e S‘ 1‘ne 70 ‘S
ne“o“ho‘1 GQEW‘ o‘Sn“1‘ng Sno‘he‘
ho‘e

One “hSS“Sn‘ ‘hiho ‘S nS“oe ‘S
‘hS‘ SS Soon SS S“ ON so GOSUE
hSS Sen1 ‘he ‘niS‘o ‘o ‘he SnS‘on“ne
‘ho ““S“n‘>‘ ‘S o‘SSS1S‘1. “ on‘y yyo“‘S
Shoe

“ yen wen‘ ‘o nSe “ SgS‘n ySn'nS
go11o‘ss11e SnS1he‘ ON so GOSUE
‘S Se‘ “ no SgS‘h Th‘S ‘S ‘hn ‘eSSon
why “he 100 hSS Sn on so GOSUB
enSS“hg ‘he ih‘e“nS‘ SSS‘n Every
“‘ne ‘he Sn‘>‘Sn“ne hSS been SS1‘e‘1
‘he ‘n1e“nS‘ ‘S Sw“She‘1 off LINE 100
‘nS‘ ‘nS“eS Sn‘e ‘hS‘ “ ‘S Syy“ohe‘1
1.‘SS‘< on SSS‘n Se1o‘S “ ‘e‘n‘nS ‘S ‘he
n‘S‘n S‘og‘S‘n

1nS‘oeh‘S“y “yon nSe S SOUND
So‘h“‘Sn‘1 S‘ S so ‘nnohon ‘n ySn‘
o‘S“‘e‘nS yon wi“ hSye ‘S ‘eSe‘ 1he
‘h1e“no‘ S“S‘ (hem SS 1heSe S‘So
‘1‘SS“‘S i‘

Now “y ‘eS“‘hS on‘ “he E0 S‘
P‘og‘S‘h “‘ She‘ See “yon SSn e><o‘S‘n
wnS1 heooene The ‘h‘S‘S ‘e“S yon
‘hS‘ ‘he <1S‘S ‘S e“hSnS‘e‘1 ‘ong Se1o‘e
S1‘ 1he 11 o“eh nS‘neS have oeen
nSe‘1 Wh‘/7

The ShSwe‘ “eS in ‘ihe 100 Th‘S

1<eeoS on 1oS“‘nS ‘o‘ h‘S‘e nS‘eS ‘S
Sn‘ on 1he Snene when S‘>SeeS
oeSoh‘e ySSen‘ A‘1e‘ ‘1‘S Shoyeo 1‘
nS‘eS on 1he onene i‘ S1‘11 ‘oo‘<S ‘S‘
n‘e‘e 0‘ Son‘Se ‘he‘e S‘en ‘ Sny SSW
‘hS‘ ‘he RESTORE o‘ “he so hSS
gone‘ SS ‘he

W1‘ e‘1h‘1‘S‘S11 111 70
‘neSSSoe SooeS‘S The ‘eSn“ ‘S ‘hS1
‘he o‘oo‘S‘h S‘SSheS he‘S‘e S1‘ ‘he
“o‘eS hone ‘eeoheo 1he hon‘ S‘ ‘he
onene éfld beer‘ o1Syeo

And ‘hS‘ S whe‘e ‘ run on‘ S1 oS‘S
SS‘~e“ 1ye“n‘Sheo 50u‘1d|ng0H"‘iV‘d
‘he‘e'S no‘h‘hg 1e‘1 ‘h ‘ny onene
except P‘Se‘S‘n ‘v wh‘eh ‘nS‘ ShowS
so and ON so GOSUB ‘n SS‘iSn
flgkiiiv

10 “:1 1>“‘o“‘ 11
20 nu i011‘ s11:u1‘0
:0 1011‘: 1111‘ ‘nn
no 11111‘ -1“ 1““‘11 1‘ ooh‘; ll! “
IMI ‘1 “““>'
10 IEID
So REP‘ sennn S‘SS‘1‘1“q “‘11“n‘
10 11:10 e1“‘
00 ““1“‘-‘o““‘11
1051101111 1,“1“‘.100,1
100 IF Son‘ <101“i‘1 1i‘1 sn11‘ ensul
‘0
110 11:‘un1‘
120 um 11,10,s0,1n,‘o
1:11 111“ a0,10.10,s0,40

Try l‘gur‘ng on‘ how ‘hS‘ ‘~S“<S,
Sho ‘hen “y nS‘no S11 nyeye Coveved
‘o ‘n“‘e you‘ Swn n‘nS1S

You H leam 3 I01 more by (vying ‘he
Sonnn SS‘n‘nShoS on‘ S‘ yon‘ ‘n‘o‘e
‘hen )uS( hy leading Shon‘ 1he‘h. And
you “ hSne S ‘S1 S‘ ‘nn ‘nh‘Sh ‘S Who‘
c0rI\p11ung ‘S S1‘ S‘SSn‘

1‘ vnn Some up ‘~“n Snv‘h“‘g h‘Se,
‘S‘S See ‘1 S‘ CD‘r|pul‘!Ig w‘th ‘ne
AIHSI/Ed And on {hat r\O\(-\ ‘ bid
‘S‘ey11e“

‘ COMP‘/Tl/1/5 wm‘ TNEAMSTRAD ”'>"'"'>" '9" 71

i’ sound



7

QUICK T99LEA
1 "Irma

I ' s\>m=.msuee1
III \ ,

> “ W t ;

-, s :- -
4

BU5-§u@@
JIIST£001! WIMT TIIIS if
P401076! C40D0!
WORD PROCESSOR - Ideal for writing
letters or reports! Features: Constant time
display O Constant word count (even
shows words per minute) I Normal or
double-height text on screen or printout.
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
bar chart O Pie chart O Graph.
DATABASE — Use it like an office filing
cabinet! Features: Retrieve files at a
keystroke O Sort O Replace O Save
O Print O Search.
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ANV books nave boon
vvrinon about bluff Ind
SDIIIU anompu IIIVI blen

niaao to U9-ll ilia subject ninth-
emBIical|Y — Ihin npnroaoli oonioo
uiiooi the Ganeral rliooiy or
Gifllll and iairaolo a nninhor or
apooiain paiauoxaa.

Fnr example, oivon lirriilso iirna or
rosoiiioos, ii is orian more orrooiiva to
EOINLJSE your onoonani ralhertharl try
io imorovo your own riosiiion, anti
inai ilio best way io cnnltlse iiirn is io
rrlake raiioorii ooorsions

Tn gll/8 a workiiio EX£ll1'|plE,
COll:ILiEr the lollovl/mg very simple
card oaiiio ior two players Remove
ll cards lrorn iris oaok — usually the
ace io |ack ol a suit. snurrlo them and
t1l;;lll‘lve cards each rno oblecl is to
guessthe ioaniiiy or ilia unooali card

The players oiok up iiioii oaros and
play aliariiaioly Al oaoii iuin a player
can elther guess ilia niooon card e
Wirlhlrlg or ioslng irninoiliaioly or he
can ask nis opponent ii he lias a
aariaiir card li ino ooooiioni has that
card llion he rriusi tell mo iruili To
4,|\l!A| is lu iDSlt lriiisnr.-i,iiyo ril lilu
tlllswttl ii is li\l5I\ iliii iiiiooiioiii s iurii
H! our-ss ur ask

lviiw ii yllu iilwovs iry to Qillll
iiiliiiiiuiiioii l|I<|I is always ask lur .i
Vlllli iioi iii your hahli ilioii you will
iioi no very succussiul iii iliis giirrio
you inusi occasionally lilull oiiiur

lii llilufliiig..
. . . but Aleatoire reveals there
can be more to random choice

wiso whenever asked lor a card he
does not have your oooonani wlll
kiiow the card aiio win

However you oaiiriol more io aliiri
ioo often because, oroyioiiig your
bluffs are ionoroo, you are learning
nnthlng aooui your oooonanrs naiio

So you musi olufl some olthe time
and you musi assume that your
opponent is dmhg the same

rnis game was iiivonioo by n
lsazlcs back in I967 He showed inai
wliomaryou bluh oi riol, and whether
you snoulo suspect your opponent or
olufling, are both nirioiions of liio
numoar or unknown cards each
player nolos

These ooiimal Strategies are
lllIlI()(|PI| iii lhl? iwu <laia liililos iii
l=ioiri.riri I wliiali iiro riioil iniaino two
tllltlvb /b/u// £ll\(i Ire):/u//.4‘

//)!l1//§|I\/ESIM-1 iiorooiilaov oriirnas
iriii iiiogiorn slioiilil liliill |I\ ins 25
pU>§llJiBSl\\.li'.llrl.tll> Assurhe|\hasIlV9
CillliS aiin lhi! C||J|JOV\2IIl has luur
oarils — inis hapuens wlian ilio

program igiioias a oossililo blufl oyiis
ODDOIIEHY at his very first turn

At llne aso the iiunioor 27 is
plcked uparld irzv RNDlll'lU0.
inai is 27 oar oani ol iiio time, then
iria urogram will blufl— ask lor a oaiil
ln lIS hand not prevlollsly menrloned

ll however 27 K RNDlll'lUO
that ls 73 DE! DEM 07 the lime, then
the program goes io llne 430 and
makes a genulne guess at a card the
ODDOHBHI may have

The setcnd array, he/.7/uffs, works
in the same way and ls used on the
occasions when the program dues
noi have the requeiled card rnis IS
more cnmpllcated because, ll lt
assumes 6 bluff and the opponent
only has oiio oaiil loll, iliaii the
oroorain musi also assume il knows
the hlnrlell calf!

Thurs arr: lwu ulhur siiuaiions
Where ilia i)H‘QiHVY\ wlll QUHSS iris
card
I It dldrl Ihlufl and got "H0 ' ll walls
luv its mm and then says lt mus! bu

than you might expect l

1
ll iii! mam I
2| MN llnliiiri
ll NEH lllfinlpllillw Illlh Ull llllllfl
ll NUDE l
5| DI! mmls,si,ein|iiml:.:l.¢iil
iiilitiiii--liriln-lianlll il
5|QlillllluimubiU.i1§iil]F flllililll
nuili tom lil
1| niililiunil--iliililiiiiiilinznlllll
an run in-l ln lirlll nrn-l ll15llEA
ll iiliilrlilnniiilillrll llnnllill in
VI Mil Hyilrilrflril
lll ml zl,u,:1,u.u
HI um lV,2b,17,!l,!1
lu lam ll,2l,2:,2:,2l
in um l2,l7,N,2l,12
in rim iii-l lll siroll niinl nl sin:
Ill‘! iililimliii,niil=llrl1 nrinlltll
Ml
15! llm :
HI Dill I I11? .:llr::

,z:.zz

in am sn,:2,zt,74.2l
lil lmll 12ill.2l,2l,zl
lu um s2,29.2$.2J,2l
zn iiliii-liqnn-linin-linl--zilt-t
Zll rnll i-l rll ll
12! lnllll-lt
zl| llzlr l
2|l Plillll'Yull luv! urlll ‘I
zsl Full i-l tn ll
zll urdllllllllllillllllolll IF lull
sir-aloit lllill m
27! mlilwll-nlrn
Zil IF ll! WEI dlllllilrd)IMllPlil|
Y :|rI|‘ ‘|
Zlil IIEIT I
Ill Pill‘!
Sll Ilnlflllllhlllfllllqlhilllillllllill
tru|l|yCirfll'5lhl|n.rd|l5
HI IF R||lI(l)(l.5 TNEI |1l
SKI Plillfl

an Fill l-l ‘ll! H
la IF llildutlilllhll mil llllll
i
sn IF mllll--nn l'llE|l mill. .n
nu Ililt I
ul IF lllul!lhl|:l!ll,|yurd|l(lIlill
nlu lllzll m
m iliimiiq-irui IIEII llil in
r an in IY nii (I'll
ln Qlllllllllfllllblllillllll lF IIIHQ
\|llli()lll\l 1llEIl an
m mlliinnl---lin
m l'1IlrllIlyllVII-ll am an
lu liliimiq-rilni illllll lui Mlnrd
i-inwa--l
lu rum ‘Nun yin pt iirl 'yqIAlll|
lsl IllPl|l'| niiiniaillllllr
uu lr lrrlmrnini-o,ll-'y- ‘Mill lnlii
lit-tin ms lniillt-riln
m lllPll‘l'Vllllr iurii -iininit

l

l
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the Iasl card ir asked rar Nme mar rt
doesm remember wha! it was
0 The pmgram has no cards \el\ —
mis rs a lorced rrsk because rr the
program doesn r make the guesslhen
the apparranrwrrr V~/H1 at his next mm

Type rrr ma program \rrc\ud|r\g ihe
debug rrrraa 340 ra am When you
have go! rr working note mar yuu
emer a negative number to make your
guess, Bfid, if the program GIWBVS
goes rrrar it shcurd win about as per
cent of the games pvovldmg that yuu
rmx your bmfls m (he same Way as the
program.

Ii, however, you are 3/W6»/5 honest
ycru shcu\d bea\ me program 60 per
cent O1 the WW9 This rs because it r5
set to assume (hi! \/Ou Muff
0CCaS10na|ly An rnterestlng irWDrD\/5'
men! is to make ihe program observe
how chew you arm and lel rr moarrv
We hsb/uffs array accordmglv

|r yuu never mm (hen rrrra array
shouhi er/er\tuaHy become NH 0|
‘O05 — W you a\wa\/s blufl [hen the
flab/u/‘/s array CDHISHKS SWOMI1 aH
drO|J (0 Z970

EXiiCl|y how \/Du nllmzrvu anrrl
mmhry \: up ((1 Wm, hm H \> .1 vw.u
L'XaVT\p\\: 01 .1 rrmrrrrrrg ;\r0graVY\ Ural
|\t:\(1I\\V BHBYS HS own huhuvluuv hm
arrmrrn a\so make you urarrgr: Yours

nus: Errrar rr kawur case v ra-
'\/85' , éiwythlng aisu vY\I:av\5 \/On d0W'l
have the n:zyuuS(u(|Cav(1

4.71‘,
Ilium

III)

I/Z'::,
\/II...‘ IIIIPI1"

nu 1r uq\|nt)I man an
an 1F nlmrrr-rrqumn<>rz rm a
\r\Ilv|||xIE|\ nu arm-a nrunq
an am m
:10 xr nnr mm»; um uur mam 1
on m
sn rr llHfll;Hr|qu|lU)()|ml rm
All
an rnnn-vu 1 Mu curd '\r||unt
su IF d|:Hr|nu||k)>| rm arm--I
yum-1
an lnklrlqullfll-llnl
an IF nynrlubl wen m
s1| anaun an |>|nn'1 nut qulu '|qu
m
su 1r nlsrmrlqrrrrrrr-rz min -rrr-e
n|||l1£l\ 1 quuul vlghl
m sum m
Ill nu ll M bluNlnq7
nu xr mum|mmrur,|y=|rm<|rn|>
umu men am nan Auun mu ax

ll
m PIXIl1'Ynu m rm hluflnq. x qul
u rm n lhn uni‘
m 1; mnamrrrmrrnr-n rusu rrr
Itrunkifl ur nun! hlulhnq
an emu ru
m nan x thunk nr 1| mm»;
an rnluvua, 1 nu nut rm nrd ‘m
quut
m fllchruqunml-Alildlcklrlquntl)
nu Mlnrdlvhllurdl-1
m 1r man», an mum men m
7ll PIllI'll lhmlli ll QM Ill! GM I
um Iar'||1nIt1ul|iflTD ru
m xr hiluranl run mr an Dun!
rm ya!
m mun urvnnnvm ml nun! n
'"\|IlI
m rr lI!ld|:klqun|r)IH run uni!
run ens: Pll|\I'V|a| iult mm: u"
ru r-|

van r-rm 1r Assmmm<>n rusur
an
nu PlIlN1'Th| uvd nu rm '|uqn||
Iqlnnl
11| 1r um Will -rrr-|rrrmrmnr'1 u
rrr‘ us! mum luv‘
ran FRlN‘|'Iy "mgr 1| 'urin|!q||||l
1llr'l'|PRXIlY|BflY01kI

1‘ r\_ 4,\ J‘ V,
\\f 7 /I

Givn your Iingnll a rm . ..
AH we hsnngs Vmm mra rflurrlhs
\>5ue are zvanalfle On cassette

5:2 our spemal ufler arr Page rm

c‘0MFurr/vs wrr~ ms Arwsrflw Nnvmrrrber rm rr



-7

Let your fingers do the talking...with this

Now you can teach
yourAmstrad to ta!

l-low it works
ATd-re hem ulihe awrram speech synthesise: lies an
incredibly rmarm ma that has spin ihe Englrsh
rarrqrraqa mic M (umponeni pans V or allophones asmay km»/rr

Ailugzlher there are 59 aiiophones and ma pauss
stored m the speedv arrps iluernai ROM These can be
combined to smile a viriuaihr unlimited vwahuiaw

The Wiennai ol ma chip is reairsed by dk'|ron|:‘5
sflphisiicaiei yei simple to use 50fIWaYE The bniharrr
program desrgn Mamas the Ammad to anuuiiy speak
the words you W. m slruighllorward Errgirshr wilhoul
having to reson to compiicared phonetic speflmg or
driircull PK1§|r!YIlII\|T\Q lechnvques

W1-men to he as user inendly as possfbler the
syrriheszser adds erghl powerful commands lo Amsirad
Basxz

|r you preler wmviele control over wur Programs
though mu details are given for ea“ and machine
code programmers in expiori ihe tremendous scope oi
the synlhesrser wuhoul using rm software arraplraarrr lam ihis system §u|>|'1r7r\§ ram rrmararrr mode; oi

rm um mode nlkms Wu lo ,a-ma words ma rmryma Amslrrufs wvIn1||Bal|r commands However as
W gt»? more ambitious wrm your speech, a second
nrudtr is pror-n<‘1¢d This gives argm extra commands rr-
us!" imm Basic making using the synlhesiselewyruauerTm» third mudu r, ihe ten ra speech converterWhen rhw is rrr oneralion soflech can kw Iyped in usingnnnnai Enghilz and the Amslnad don ma ms! There‘:nu nvud \o work DUI ihe auaarrarraa as in ihe nlher Iwnmodes the-‘\!1\!I!Id does rr tnryouAs rr nil rm; wamw enough there‘: the lnunh modeThis has ma wnrhesiser convening whalever appearson me screen ma swech Usirrq this. Wu ran rrraranylisten in your uarrrrss‘

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

lt comes complete with the latest and very
versatile speech chip. a powerful stereo
amplifier and two high-quality 4in speakers,
specially designed to match the Amstrad
CPC464.

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

Fitting it is simplicity itself. All you have to
do is to plug the synthesiser's interface into the
floppy disc port at the back of the Amstrad and
the jack plug into the stereo socket - and away
you go!

With its volume and balance controls you will
iind you can put dramatic realism Into the sound
output of your Amstrad. All sounds that
previously came from the Amitrad’s liin mono
speakers are now sent out via the interface in
stereo.

S0 even when you're not using it as a speech
syntheslser. it can bring startling depth and
drama to the music and sound effects of all your
favourite games!

EE‘¥$§§§3E€%§§2°§

3- These are the sounds - and pauses - you can create on your Amstrud

as an FF till nuns nu um
av qrnt an go not mu (My
mr Mir es: -sq rm mu mm
in Hr: an aim in u mm:
an night zn bligl ma an rank
an rit um »- itnrl vn tnputl
m liq mu Ml no w rm
m zullnn y IN fitting try nu rraar

'2 c HMII * llY an IN nhlg
KK7 sky ' hirn rnl W2 yn
:01 rmrrnr iury lrnn z 11 run
um mild lurk mr m m
M1 flu lngll Ill NZ PIZ
EN hind M nli lhirt Pl} PM
EE III I011 urn its PM PM

2| an utlr u mu nu l up us PIS
Co/mun l Sound Column 2 Aiicphrme nar-nu Column 3 Aliophone nurnirsr Column 4 brornpie word

spec|q_

k!



i

'7

zial Computing with the Amstrad reader offer!

s§.I/@‘§VH \1/#5
s:' ¢

Sav ,ofie e ‘$355655
rpn-Ce ” vac/,,-,, )

0111 9

4\;;-fj-LU I.
" f- llg - 14:34.95. / 1% ' “ M

‘X,’

Afii u W“
Look at what thisi
package oflers you: 0/'//.5?//?‘
*Speech synthesiser with almost

unlimited vocabulary
tEasy-to-use commands - it accepts

normal English words
tBuilt-in stereo amplifier with twin speakers
irPrograms can run while the speed chip talks

Eight additional
Basic commands

7SPON
ISPOF
IFEED.n
II-‘LUS
ISPED.n
EOUTMJ
iOUTM.Z
iOUl'M.5

Spcuch M.
5mm allFeed =pmr\ l7ll“2V directcl», spetch and tun bu||z|!.Speech “mamm" ten la spooch.5<re2n output to mmOutput to screen and =p===n.

rPlea<4> ~end me (hm dk'lrumcs sp8E(‘h ~vv\ihP51<<1v lov mu /\m~1m<4 ('l’(\4t>/l 1

ritimiim

n lvnrlove theque tn! anus mm VAT p!(/[H
made payable :<> Database Puhhrarmm L14

1 \AJ\Sl'\ to pd» by
J ActessCarriN0 ‘ IT’ \, '_
L \/v5aCard >40 i_ _
sigrwd
Name

Address

POST TO: Speech §yhKh9S\5<*r Utter Daflabnsa Publinaiznna
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my w Ififlfllll |!l1‘lflICHO!|§ s.,.».l,»- ml m- 1.,“ NIVII I116! ".4 1».))VU'ISSiI!lII

Alluwr~mlll1l/ll//ml .lllll lllll llllll IL/K lllll,»cll,ll,,. lll Vlfillll all/Mk ‘ll
MICRO-BYTE SOFTWARE

1 | Spin: mm/I Avllllll, Finley, Rqnflmg,Bgrknhira ma an
L)\/L'V1L‘\VSyl¢Y!l( Fllltlpkllllll/5L7)l OM»/l1VMVl!VlI‘_§ i(I1//1

LOTHLORIEN
" Special llpnratinns

0 nlallrlll lNiY/Alli/BIIIIIIE
Game

" 0 Mlllll \I2YE2l\
0 1 nllll-l.lll |]hlBE\|vES

.' \ ‘ 0 lflllflllnly Ruplayahln
' y 0 Mapsl mm; elcnma,

< Efllllvlély well Wlllflwlll
slmlllll/alas £5.95

THE WARMASTER nus s Jfllll Today
I Fm Mwhelsflln 0 me N9wslelle|
: ?.%::"l‘l.°;t::fll ll -
‘(DH |fllVl [Ill INS Cllllpflfl 0 Alivallna lllnmlllll DH
AND nlly S|lE|:lal uflllallfllii HEW lfillllfllllfl walgalm

Ml lnlNl4|lznllfl hh>\l‘,4lkl;lll WlIl‘lull Yl/l M-7>llilh502
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lllllll /U llllll lzo
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lull! ll,‘ ':LDCATEl1,rl|>lhnitx,i:PRl
lll l|,»lllu
WI UlflBl1ilX=llIlbDilX
lu llzlln
11a llzlullll

DEPTH
HARGES

AWAY!
ALAN McLACHLAN

puts the finishing
touches to his Sub

Hunt program

llll- K|\/lililllll lll ll‘l|llll Wllllll \\lJ\/§ ll
lllly lllll lllllllll lllll.-llll

llll~ lNKFV llllllllllll \l'hl\ Wllllll
klly\ illll llVlll\I\llH‘ lll. li‘l]l~lli‘l1'il
lllllllllllll llll- llllllu l?lJlll|l|lk?l\ll.‘l| l!>:\ll“-
lll llllll |il‘llll] lllllll-ll Wllll slllll (H
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lllslul dl"L‘YSY7C8 belrlg ihe sddlllull dl
lll'YE 800

oul Blffiy Elemehl Can uulllslll SUV
DHE ul lolll l'\l|H'ilJOfS lhfit f8Ql5l9r lls
stale E! llls llllle ll l5 selccled

The l'TlEBHlV7QS 0| the llumrluls EYE

OOOOQ.‘O c 0WisO00
090

Elnll
mull luuulllll
llvndy nlmna/may
Allml lllllllfi/lll

lllll» 800lII>l>l(l5E‘I1Wl\l:lllUYf\ 2
or ll 3 ls uulllullllll lll lllll S(‘lPCH}\l
luullllull ll llle lllsull ls llllslllus lllll
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with llltllmslrld, HAW, h!l'O'l l
zao diilssemhlnl. Al tho name
implias, it‘: the exam nppnsitu av
an assembler Ind is a valunbln
muchina undo pmqmmmars tuul.
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\e\||grb\e As you prnbalflv know, n s
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understand, and thfifl lrfinsmte (ht?
rrmemonllts imo machme code

ThiS \S fine, but What happens W
you haven't got the 0Hg\na\ asssmmv
nsmgv ms may occur |f you've \os!
it. um mava commonly it vcu d\dr\\
have u in the hrsY place

Maflv QSVHSS and UHIMBS are
WVi(l€r\ in machlne code and akhough
most gamés are protected, ufl|\\iES
are ohen not

Just NOW P1085 than screen (Hum: Or
nsx work? There s a lo! lo be lawn!
av lookmg at mher peoph: s pvugrmn
mmg IeCV\n\q\|0s

Assamnw hsungs alsn mks no a
great deal nv space xn the ml-lgaime
Hfid H0! everyone has an assumbhzv
orduv 2| back \ssue imm2d\a4e\v— so a
munrm may Lu: M5496 RS 3 Senes LN
HEX nuvvvbevs ll'\ dim Slalemenls

OH tup 0| !h|5 are (W0 ROMS
Cvlflmmng 16k 0| Ilvachwe cndi-\ Um
Basm and operation system Many 01
yflu WM have d :1|sC lflififlacl: Wrlh E
Mrlhw us: av code There s a \o| at
mlevesnng mamna\ \urkmg about m
them

Whal >5 needed xsa Drogvam Wm.-.n
Wm convert me vvvachme code back
mm an 35Sembly hsung Th\S ls lha
hmCHOH uf (N5 di5ESSevY\h|er

AI! of the Am£Uad'S 64k 0| RAM
can be msassammsa, excel)! lov \h2
7>< taken up by ms program \tseN
Also any av ms 252 aassma ROMs
can be se\ecIez1 and disassembled

A memory luster prnducmg 2
hexadeumal and Ascn dump has
been mcmded Agam nms can d\sD\ay
data m RAM many ROM

AH ma ROM: are interrogated
when ma program xs first run am
man Wpe and select address prmled.
The addVES52s are needed when

cumwr//vs w/w YN£AMsYRA0 Nnvnvvllrr was 01

Z2‘?
disassembler
A must for the keen machine
code programmer's toolkit,
by ROLAND WADDILOVE

VARIABLES
ll Ad<1reS5

ai-$ Dlsassembhad
insnumion

an--'8 Objsctccde m Ascu
rm. 1zmaa1aa,a¢\aana

llmlm WHEN! I0 Sbnd the (ex!
mm ROM ss|sa<a<1

chnusmg a ROM Thums alsn an
nnhovv w au|\1h1Hn\|rp\|HOIP\e unn\ur
n u hard copy is r(-Wymrun!

Urflorlulialulvu:1|s1!<semh\e1cav\‘\
ruprudannfl an exact copy nl an
assnmbw hshng as w has no way nl
knowmg ma |aas<s used av (he
prugrammer Thu address nl number
|s pruvlud wslead

Ancnher area of dwffuzuhy \s data
vamas A d\sassc=mh\m can‘! r1|m=<:\
dam m ma n\ir1r1\e nl <| pmgqvam n
<|vYYy)\V anamms m l|m|s>|:v1\h\I' Hm
0»:

Aymn Imm xheur mum! mm-0|w~s
\l prulluces 11 very Moss: (tony 0! Hm
ongymm hsung You smmm mm n .---
<=xHo=me\y \-smn mo!

The prugmvvv uses v\v\m|\lvvm<1zn1\
avvd \s very nompanzl

n works om each mslmxnuu lav
mukuvg 41‘ Hm bu aausm 01 Hm ulmml
COME u Hwn <e\e4"|< ma ;\p;>voymau>
<uhvm|I\HP

The ulgnmhm asan |s sup:-wh aml
can he (mm HY Mzasluvmg Muchmn
Code On Vour zxsw on zxao kw
Tnru Bakw Them you H mm .1 mu
(|u>cr4phur\ ul how the pmgvam
WONG

10 REI In msassamn
2liEl\IvR.fl.Iand1lnvl
SI iinmcuuuumq mu Tu lmua
ll DEFIM 0-:
5| llfllli IIINK l,l:IflRDER l:FE!l HNPE
R S
Al mum 1.2s=Pnm - mu s
FAEE m 401 ma ';
1| mum 1,mnm “ zen Elsa
isuhlu/Nu mun °aPnm!=PnPzR
mmnnu lI.1,X\1,2,2|:PfllNY

BI DIN VH7!‘lH§P.iHH,IH7!,1.|\7\
“FUR!”||172lElDf|lH‘!$1)\.xIA\
MEN
lll MN li,ll1‘“flDD A,',E,1."iDE >‘\.“‘E‘
.NE,5HB‘E.E,'SI!E R,',N.Pl1,A|lD,L.PEvlE|
R,\<.P.0i,i.l.DP
HI FDR x-I H1 S:iEiD nu>,amm1ix
T
l2i um ihif-flE,DE.v>V-SPA!
130 FDR |=l YD NMEAD :V~arl:POKE QB!
As»; ,vaL\'W:nam:r4£1v
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HI om nn,4s,nn,:n,1s,aa,nn,ss,|z,n
0,asms,11.2!,u.||.cv,no,oz,o|,cu,|r
,av,ts,n0,s£.u,0u,aa.|s.1s,nn,I:,|z,
DD,aI:,l1.77.Z3,Sh,Il,E1,i3,l9.I9,EII-I
I,a0,rs,un,Iz.||.nn.II,|1.1s,nn,ae,|z
,DD,aa,IS,l7,73,1a.Il.Fl,E3,Iivl‘7
ISI van 2:PiIl1I mm-nun I.....~IPa
mm-|=nm-|
In run nu ra 1&1
no cm. lli|l!,lhykl,\
Ifll 1r aycamsn mzu PEN mam ma
\BHIEIIIIlII5IICNR|I!|I'I ‘men 1 as
z IF um 1 WEN wen mum mamamc
><m|sv;cnnu:w;~I ';»m|mn1m-rm
Burn nun wnsm.-=;=~1
110 IF mm WEN mm 'Fnreqrnunfl
was ms IFB‘/1e=I IIIEN ram -um
grmmfl nun: mt IF hm-5 THEN Pm
1 'EXI!n5H7r| F0r|qr0||l\6 nun.“
210 um
nu PEN z=m|mmm -sun admin‘
ll
22: IF ail INEN mmm
zu If n4H5| MEN PHI! cmnmsr
w:>|:nnoI|:1u1nPu1 ‘mm flIIll'\rn|
us: ma-25:

zu IF scum min mm msumsv
msncmI|s»|I|»Puv “nun uv nwxsn
umr IlFPER|\:n|vI)-‘RBI’ men 10|I2
54
25» PRIIIIIIIIM\ll1l5FElS5I|CNR|ll!)[1
nwur ‘Pr:/cur (I/NI'q:h|rhIF IIPPEII
(mm--w WEI mm-0 us: mm
-I
Zbl PIIIIII Clliillll|5FEI35I|EIIiHllI|x
INPUT ‘Nu 0! Dnlllllbll IN/Dl':u0U
Itlixlr UFPER|lnnm:'N' Mn ml
Z7l PEI l1vl:Fl‘lPEi ll.3:FiIIII IIICHRI
ISl!\“idlr0I|x nmam

ASCII "
Isl out-"mum"
NI! PEI Z:FRlNI litvllldhllllmsllx
Pin IIYRIIITllIrlil,'Il|I35IlhiV1
lll clui=lunduIlxchi!5="
SII FRINI llI.rl|l,b1HH|.4I;"l'!xPEl|
E
szn Ensu! 5!!
lll IF IVIIIIJA IIIEII IF tllnll MID I
|\dlI=l TNEII nx|lI‘lIAL'I':50II1 29l
HI IF NIIIIICB IIIEII lI|llII:iDYII HI
150 IF BYLIIIIEII IIIKN KIIIIIZIEIIIII Ill
SAI IF DVIIIXIIIII WEN |I\fllIII:5IIII.I Ill

m re am-In min xnlIx17liflIfl m
an IF cllull THEN an m susun an.
az|,m,0a|
m IF zlunl mm lnd!x>I wan saaun
um-I-2

on IF rI:u=l mu nu m mun van,
m.va|,m
m 1r mm: nasu nu I susun mm
lll
m x1=III5Il‘IIfli$|.'l'IIyl=Il15I'i1d\ll,.Y.,
nu IF IIIHIFI mm ml min sum a!
l:di5!=LEF'IHdI|!,xI-Uv‘(II¢l'vNEXll
hyt|I¢'I'¢lI\I|ldIi|,\<I¢IIxlF :lni<>I

max ensua sn us: a=avZ
us IF mm-1 nun mu mu d|il=LEF
T5ldnS,yl-II#'IX‘vNI|Ifldi1S|‘/l¢ll:IiI‘I
Y0 12:
I5! IF mm-| mm vm TNEII mi|=LEF
‘IIld\l$,yI-I)¢'I|I.'¢lIII$Ifl\I7.YIv1I15I'I
T0 Au
on IF mm-| m mu ms» GMILEF
YlldllhxI-In‘0lI.!'¢III)|lHI||,|1oII
m IF undull AID ym min am-Ier
‘IlIdnI.'1I-l)¢'l‘1"¢|lllll(d|||.yI¢H|6fl
III nu
an IF mm-1 AIIII ma WEN mun 6!
nam-mum“,-I~n»-um-~I<:xu
IMIN‘r'¢IlIIIld|lI|II~lnIF =1m<>1
mu ans»: an use am:

NI 1: |nsvmm,'vv-I MEN sniun as
m-um“-mIiusu| LSIIIIPIXIIIIIL
EFTHMII.IlIi'Il(d\l!,'W‘)-II¢'l|'~l\El
smzsmynuvnxnamamnavmm,-I
v-muansul smsvsus m
su Ir III5IiI6ll|,'V'i wen susua an
mu-Isrnmnquslnmn,'v~I-n~'
IMNEXIIhylnlv|lllIHd1l$,II1iIRIHI|l,'\‘
-mmwsus an
:1! IF m<m-- - min m ELi[ zu
an m qn nu
an ensue unmu-|1>mnyu.s>
:40 4-vnu-uwummmzn 1
ssu qfllkll‘lX'0Illl)I(h|U,!,!!I
an I-vnu-u'»mn1|runmn
sn pmI-Ix-»n1nmiu,1,2n
nu I-vAII-1.:-»||mmu.s.m
an mun um IF mm: nun hyt|<127
rm sum-mmcnnmym ELEE :l\|

rsa:h|r5+'_'
All PRIIII l|I.r|u.NEl|lbvlr,2)|' ‘lll
1101

All mun
HI RE! ---->-- ma um
an IF ran-255 rm ayu-Psixmmflu
in
HI IF m-2:4 mix cm m15.|m|,
1:RETIIRN
sin ml. lIl59,i,lhvh,rn|
an nrvunn
I7! nan =1.“-|
an an cs:
NI ml MI sow m,1u,1s|,n|,n|,1
s|,m,m
m IF an mil ms--an "dig-OH‘,
n' use ms-mnwnan ax av.»-
wuz u an II '|l¢qI9,II
III BIISUB AKIIIF IlSTRldn|,"l'I)I [lll
n mmzv mm III:-Iirrorammosrn
Idlil,'l'I'lI¢‘l'0NEllIl0hy£l'Z§5IIEII
m an
m IF n|sri|m||,'||'Hl nun mmzu
IIIEI d|l|*LEFI'!ll|l|,IlISTi(d|l!,'I‘I

-I»-I-mzxoumuyunanru su
m nzwnu
m IF I NEH am-'m y,'uHmlEY
mm as: am--In -mum-.vv-Insrux
ll
nu ln1"I.II -mac:-:|:a,Aa,<|:uoi>
,u,(0:1<vv1,yv,lvvI|vvI,AA,|vv)',1q
manliwln
m Ir I Y>I£l1d1|lI'|IEI -mrmmua
n ELSE um--nu: -muunzmu
17! um--Inc '~rllql|lE1||lN
m an:-‘Bic wmannzvunu
NI d\l!l'Lfl '¢I!l@|§',V‘1I'IETI|I‘Il
an am-ulna:-m.cmcnm m m cw
L sur ccr -,1¢qo4,||m:vunu
ill RE! ---------" Ill -~--------"
szu am-an ‘+r!lgl+','+vllMxlEHlIiIl
an an 1-1
m am-mam '¢r|lhIXliWlII
an Rin 4-:
an nu MI emu m.an|,av|,m,m,v
z|,m,m
in um-mu ‘v:l(qhlEIl.lRN
an IF I wan am-mun-new Ell

av ly) Ln iP.y',1om,7)|iEWRI| EL
as lul='PuP wasunnuwn‘
m am-‘JP wavzqrv-,vv-Imunn
m ln5=IlIlISI'.IP w mm-unu1
(V),|lll |,mv> zx l!Pl.yElD€,l1|.BI

:1 -,|»,sw,~mn:1uan
m am--cm -mm»-,vv-Inuunu

as Iwm, was caww//vs w/W ms AMSYRAL7
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vii IF I WEI n\§!=‘[P\LI. W“¢NETIJR|4 I N
I.5E aIss=“PII5II ‘~0$‘1I:l1UI.II‘IIl
Nu dIS|=X|»q‘*' V":F<E'WI\N
NI 0Is!=“R5T ‘~HIDH“I"9Il|E2lZBSBS FEIIIRN
3'IIWvZ|Z)1iE'I\IIIN
I56 kin ----»---- Has: I -~-------

RI“II»a|1.3I+ wsIII:REIuRI

IM nIsl='II£E':I?ETIIIw
IUD IF I Win flIslK'RE7I':iETI.IiI1i.L5

M @li31IIIUlI‘F(I.EI‘lU(L IR SI.A5iIm5 E nIst='REI|I“:REIIIIII
Ilil aI;1=HIII:I"In mmoln IIII mm ml BIND 2I|

“(Ink I
IISH If I WEN nIn=“ID ‘mIII~“,Ivv I150 :hul="
1“:REYI.IflN ELSE nIst='I|z IIvI,‘+nII>I Hal FDR Ill II17

I17I SD50! SW
Ilil NEH
ml PEI! IIPRIIIT mun,‘ ‘char!
IZII IENII

W 0Ia:="aII“~sm|II>uu-~nIIII:i£III nn|u~|||',I0qI4,lI:REIIIRI1
M mu 0In=»1n1I“LI I,AIII I,II.II MID I
WI fl15i='iI5‘¢SIF<5InI¢“.‘>r6IhI:FIiII-I mm III lNlHllHlI“,1¢q|A.A) / ‘ r
II :PiTIII1N \ a' /
‘W flI§I='5E“~5TF1I0>'".“waIIIInzvu HUB ¢Iu=!Ib:I'I.IItP1rInImmu',I~I -_ ax‘II ~z,z>»IIII;I~~mmIII II IRDR',1+q\Z,2 » ,;; ,
Im In this2 IIIUIIIII \,‘, ‘ /
Im III I~I Iaw IflZB.Ii3B.1BliIIi5i, IIIII Izn Nil IIII ‘
IuaI.Im.IIII.Ia=vII IIz0I=sI|I.I=wzInI,:=I=III1II.cIn _
I010 uIs|="II “~mqI--,IcI"=I1:IIImI II3uI;“mI Ne! III; “M "“" """"‘ ‘ '”‘"'
1IIBdI!!I“DUI 'II1,‘1v$lI1I:RUIIih ASCII A" "W "W05 "W ""~ mm“
Im IF I ‘WEN flI§i='M1E IIL.“*5$UI:I( nn HNILE III<:Is<>~ - '55“ “’" ““"a°‘*°“ °*“’”"‘“
Ewan us: IIIs:=~sIa: IIIx~sIIII=II:IIII Ina P04 2:PRIIIT l§U|i|,IiEIl(a,0I:': 5°“ °“’ *""°‘a‘ °“°' “" "'9" ‘”‘
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SPECIAL
ANNOUNCEMENT

TO LIGHT PEN OWNERS
II you |\Ive recently honqhl a DKl!0mcs Ugh! PenIorlhe Amslrld mm hnvenow set" lha comnlnsannublllhed elsewhcr: l|\ (ms mlgnlnb wnn thoElcclllc swam ugm Pen. non‘ uzsvmn ~ ALLIs not LOST
The superb aIaaIIIss program lvom zsv WIII mnWllh lhc DKlm|\|cs pen, -no Is ivllllblt as Iseplvnle prognm dlrecldmm us. (Please check amIIIsIIIII page adverlior m01ede\IilI.) In flddI\IOrl ourMndel and 2 Mudmo Is ivlllihll vav more senousapp|Ic-Iians Ind ms loo IS compllvhle mm thezsw Ind the DKIIDHICS pen

Send snsaas LIV P o lu
YHE ELECTRIC srumo

P.O. Box 95, Lulon LU3 up
sIaIa which DYOQYfl\YY15IyOIAYQl1\1\Y9
FULL cmumcs wnocmm wlm MANUAL

an Ca1.~~r.\He I29 esI_I
on DISK 1:15.95 I

Moni I a. 2MoI>uIs on Cassflm‘ :s.es_I
uvv DI~k mes

Name
Address

PHONE (ll NOUR HOYLINEI°5"“°*""’

'- A s
mummCOIIRSEWINNERII 5%"-,Z~‘~4‘,\,';~",;-1'-“~~,¢

I5'-15:2Iiiirz -II:= s-_-a.'s£s‘IN
THE u|.1-nmm: POOLS PREDICTION Pnocum ‘ LI‘Wr;(,(
O muilvznnuluz kI:IIvv1rI!\IvIlIw|vhII\1/'l1>dPvI\Il ‘ '7'

lI..I.aI.I 72/)0\/rv\Ilch|||:v:v Iflvun Yhlfllilklhulflmn I
a Ilinlcn NIIIMSLXIKLUHAWS huIAWA‘(§ NUML: . V \MM NO MIUKH , ,,O IIICCEIFIIL §nIl'CI|“||[I\§qIhlYPMIIWII\VI'vY[I4vImMl I ,II1|lIAI|Ll|\IN hem“ I... ma. gm.
u |\|>|IrmI|.l I,II..a.IIa...........I.I.I..IIa.I..‘VI/\1\Iii M mm... IMII. /vI4vhm7MgYlkA|lDE]]l\d\|kll1flIIYv us . ‘$1.... Ylfilkl ._."mIm.:I.I- Ia YIIYVMHIWMMHIIIHIMI H . II uuwunnvnmnv sII..ma.I......I.I.aIsa,.a SImDIVIVP\I.MMvlIIIuI\l:InI.m\huI|I|01vv1YI|1|cI>~rI a, Im|I'IXGZN||vmv1vvv\ II\1\\YIvIIIl |I4mrvvldIIlIIVII~Ih-Inn)s DIQGMICIIODIIVICBMIIHILI 'Iil>IIllDP‘IldWIlhCMIVI!II<Vv|V\IINtlIbII1a Ilulrmlnrlrnl-\' I\IIIhunt{H919Y\r1|nIl|A4|III|IYI|uII4III)dnlIlI1l::m1;%IsaSm?w;I1".§:.I.“::*:.,";w::.*1IIz%;"III "W"YlllCI£l5.fll7lIll Incluivo!NI‘ LM1 llhA4IwIII\|I!b|A|lWlYIFIXGENBEIE :;::.m“:."I.I:II::::...,am. "I.D955 5IIIIUIYYYp\\V\Vbl dun MII Imunhn III....,....ma Pullv .a..I..P0DLIWlIlNlln1lll1KGINi||.!0II1| I.....I...

rllmrruloulnwnnmnnu _?,:1_,;,H W,;;m__YV|A<llIdlVl‘m|>lIId1lI1‘{flM1WlH\IJN|IlJlIflIl|ll|\fl “I... byIdI\IlW|}lll
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I
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Fiji

us Iflfliflfily av l>ll|illea|-
I min who Wi$|I to ual me

hmily Amfllld in nlail
COIIIFIIIY look lle lflllhfll nlell
PIOQIIIHS which tuckln word
plflfllllillfl OI simple books
kcaping.

wlllle Ellllealenelll, llelll Tnplyen
does nol addreis ilsell la ellllel or
lllese aleas, ll pelfalms an even more
essenllal service, especlally rel lnase
Whu ale UHSUIE ol lne dilference
eelweell pllml allu cash al assels
and stuck.

The H105! llllpellalll figures any
OVQQHISQIIOH lleeas e I0! lney llelllle
lne puim lleln which eyely DUSIHESS
decision snellla s\ar1 a ale Whfil DVOIH
malglh ls leqllllea al any QIVEH leyel
0| sales lll alael lo gerl9Y5\9 lne
deslled relurfl 071 Investment.

To lhe eyynel of a small compflfly,
lllls lasl Uanslales lrllcl lne level of
lrlcume lne pmpllelel needs to
sulwell llle desired li(e~s\\/ls.

If lney allly stooped I0 lhlflk abuul
II, lneywallld leallse lnal lnele ls llllle
PD|n( ln keening beautllul columns al
llgules if, wrlell lrley ale added Up
may only SHOW a Ihufflplflg loss has
been nlaae

ll is a whole lall 0| ealsulallens
such as lnase wnlen naya (O be
eanslaelea Bfld ysl ala easlly
nverlnoked

Fullhefmflrs ll all 'EXD9!! ls
enlaleyell to look allel lllam, wlllllnal
ealnplllal al senlnlelelal, lnls COVlSu\—
lam all lee ellell IOVQGKS lne limes
yyllall ne was allll lfiarfllng nls elall.

A senlnlell OHICOMB ls lnal lna
sxpensivu advice panama nlgll ayellna
baflled head el lne lismner and
lllelalale goes WWSGG

vvnal I DiY\lCU\flFW llkfi BDQLII
snllaaleneln ls lnal ll nas Ob\4i0lAS|V
been designed by palscms wnls lully
aaplasiale lnasa polnts

Th9V HUI OHW WUV LHYdSYS(Qrld the
colnlnelelal sector, DUI eqllally
llnpallanlly lney naye not lorgulterl
lnell early days lselale acqulrlflg lnls
llneyyleage ln Consemlellce male ale
IWO aalls la lrle package

Tna |lV$I el lllese ls a leaenlng
DVOgr‘aVY\"lcllead\hE uselllllollgnllle
esselllial lelms and QIDCEGUIB5
employed ln Yflahiglflg me lllll lallge
er company llllallees. not ]|AS( llle
cash records

Even ll the user l5 Qfirrllllar wlth
busmess plafls, vm, llléd assels and

Super teach -in
for the tyro
businessman

Sc Dn, he would do well lo rel/lew W5
knowledge yyllll lllls pfugfflffl

F07 llle rlewcorrlsl ll ls wllllelll
d0uD\ lne clsaresl, kzrlelest explarv
atlun ufihefurldarvlemalsQFECCOUMS
I have SE9“

Thls eXC9|\eVll lealllle alone ls
Worth the money lllal ls asked lellne
whole syslem.

l leueal lllal the securld ana lTlB|fI
pflfllflrl 07EflUeL>Y9Vleur|S nolallelllel
Debi! Cffidll Plcr\k—\ype prflgrarfl,
hut a ulalllllng alll

llalnal lnan leaallllng H\0l\l'!\/S
enlellllg el leaylllg llle CUVHIJGYW, ll
B625 more llku a llatllllnlléil
SDrea(15|'l9e( bul WHHOUI lne nlalel
drawback wnlan all spleanslleels
possess, pflflltularly so lel me less
experienced — lhal wrlan lllawlng up
ma rrla(rlX, ella nealls \0 know ln
corlsldelabls dslsll (ha heedlrlgs Var
lhs aalllnms ana IDWS

Once lne baSlC layalll ls dficlded
upon. lna VENOUS lalnllllae need
Crelllng.

Ynalsallsl llla snleaesneel can
cllllln Qul llglllas al wlll

ll, nswayel, YOU Dml\ an lnlaellanl
CO||JVYVl,l1V your lenllllla ls enelleells,
lnen all lne llgllles O(0duCBd ale el
dUblOMS walln.

EHUSPVEHEUV should be used as a
7lrs\—c|aSS pleslealen spleallslleal

lll Olhsr words all the essemlal
aallllnlls, lows. lennlllae fll\l1\aVOulS
deallng wlln genelal nnallslal lnallels
are alleauy ayyalllllg llala envy,
havlhg lnsl nlaee Derialfl VDU
llnaelslallll lne Slgl’\l|lCQr\DE al lne
data leuueslen

Tlle pleselllallan leads alle slep by
step llllougn llle lellglhv lflpul
reiluired

ll clrle llas any qllenes, lllen llle
compreherlslvz checkllsls arld C196!

{OM IGCHE lnese llnplesslyely
|I ASKS for very delulled lrllorrrlu

HOV! on a W€|\9Y el sllmesls langlllg
|r0lYl (hr) Vulldamclllali Sutll 65
expenses 0r lnlllal llllanee plan (D lne
delalled ilems Wllnln \|ll1lYl, lllal ls
slellll lellns 01 EQUHV lllnll

ollee lllls aala has been elllelell.
lllen luil as in a sllleallsneel llgllles
may be snangell anll lne Whole
(&CE\C\J|L1IEd as nlany llnles as
nesessaly

l saenl a happy lllllll r\mrlll'lg a
lllllnlllls ll.~sl 0| ElIHE1[)VL'H(!UY lls a
sclphlstlcaled What H slrlllllallull
sysleln Tllls (JUHHlHH.'(1 lllal ll
llleyllles all lne allswals I0 llle
essenllal QUBSIIDHS alyen al lne slall
OT fills lel/IBW

walnaus lna llllallelal llllaalol lll
lcl yyellla llna ll lirrlllsd. bu! ll ans
Wiflls more lrllolmallorl "Y9" SOI'I\B'llllllq nlllen lalqel lnan an AMSUBG is
needed la pF0duEH\|1E alalll and lass
accounts Or balance sheets

There are critlclsms l Could make
DU! lllay ala all lllllnel, pslscrlal
lllgglss lalnel lnan VWISQIVWQS wlln
l|\S sellwale

an elanlple er lnls ls lnal all
uellawlng is assllnlell (D be by
banker's eyellllall olrlel solllees
could have besll lakfill lrllb oonsldsv
allall

Also me DVOQYBVW fl|J|J93l5 DBMS!
SUHEK1 le lne lnanlmlelllllllg D!
lelalllllg seelels lllall (0 llle SEN/lCl-:
SECIGI _

Nonetheless l can only collclude
!Hl'.1\Ef\H&{1VEHELJVls>uDEV|.) NMEUH6:
TrlDWCh A copy clf your prclducl
snelllll be ln eyely eelllllnelslal
Amstradmsefs desk.
0 Genera/Ia!/'!lg — 9/10
0 V5/A/E fur nmney 70,/Y0

.la 5\0I'l<
I l BUMP!/T/NE wlw m£AMsYnAa ND‘/llflbtl M95 El
‘lulu



GOOD NEWS!
'HJ\\ slVulM\)\L‘ S[)e‘(ll|\ [)Yl(l* A4 as Vnr Yhl< Mull"! mvlv
\4LlH smlmelzas COVE W aualallle lllifvllull c ll l

caunv: SOFTWARE rm: we 054

Fri!‘ lll MSN‘ l!Y YDUY Ql‘y’Y ll OQY-IWYS £5.95,
GRASP (B 5n l;llllllll=lll.lll.lay
rlzxllaelllla £150 P4()H‘€arrnA|HY§

clyl-all.-len K la
CAMEL MICROS

YNE ENADS msma DU!<IfOfldQY7Iy1Y1lr€Bflv!VYYuY¢’DYVYZ mesa l5

YDDLIDX ll \/(Hl K16“? kvlnw llsll ll-ls uhllly by NDM WHMP Vllwv yhllll..ll sllll :4 as
YODlBOX 1 ll s HFRF‘ llll new rvw5lC 5D4lVYfi Mlecli lfinlbux yyllll MlllquflUM \1V¥l4Y Illlfll 3 llllll )Ql|‘l\|\ lllllyllellllelll Hllllllq lll lllylllln salllll
snslllllll l,nllvlll1lfl SUUUHHLL‘ lellalll. §—()[!R\/FYQHQQ al|YO'D\EVV“D(‘E lllllllllllal HV(l\l(aHH\IWI3Y\IB§1QVveYVYQQY l!Sefl§v‘T1lniQlmdi(:l"mils.

Wnllpllky willevs Alle., zxzrsk, neyall EX2 ans

WIN UP TD [I|'|ll]fl|1(flrmorG)
Playillll

Alllelllllle clllllllllll
THE ISLAND DF RIIJDLES

Only £9.50 l.ll..ll..,l
On Tape for Amsllaa CPC464

Avallable by lnall Oldel "Um
HEDBEARD COMPUTERS

(Dip! B), 45 Req!I|lP|lCflyBI1flllrIflhIIYl lllalle and oyelseas eflqlllllei yyeleallle

SIMPLE ACCOUNTS
AMSTRAD CPC464/664

-- Used ln EuSlHE::l llllelqnalll The UK --
- lllll allalysls al lllaallle a. EXfl0lY(1lh|lF
- Powerlul zlllly sealell ROAAYHYE:

l - lllllllylllly allll veal la wall» Rflnnvli
claellals nelllllls Resell
olallelly val nallall
llllllell UV §LY:EV\ Oulflul

CDRNIX sonwanz upl s Knllgwfiflh sllalll, llayllllll, NIH] sea 5l.l» llayllell lovsal aszeas
F1//5/!PlUl/lklllll/H1llVl!Y§l|!"!7/F llllllllllayllll.-all DH RKIIMLSI

Fasl/Tn llse CDMF1fEhCHSl\/E EDUKKEQDHYQ syslenl

only :zs.as iIlC|||fllIlg VAY lll»: c-lllaea (£34.95 DVI ullel
Av:lll;l\>le |lOlY\ Approved oeall-ls GY Dllezjl NOW

AA

lllllllla

RUM sCPL454

ll Bflflflclh llllal-.l llla I5
[PA5fllflfll-Dsflldfllnl U!!!‘-
A1/vllllafl llllllll-lll 5'5‘ ms

A NHIICN1Sunrldfll!rdllver|)rrlB\:7Z!!§I§
§t{l|Hfl4HV!(iII\!DH‘Y ms

1 Afluhllllfildliluflnlllllfi lllmal
cl

clsl lllll yylll label l. til! ll
3 N la H7 U70 lll fllllfl

Uk lYDVIl(\ 5DuUl sYMH!YlS!l
l llslaz Stllil llllllall lll ll-ll
l FMEFEB4

sllllyyays lllln ally lll llll
. lllyllllll lnlCPLk{Fl4

RUM ,

lllln

nu!
uxsa
15115

EIISNRUUK ll.
l.llllll.l

llllllllu 250
119:5 nlllllllll
l! 15

llllllllllll

SllylelF'uwrlMAHWGUSTRUM HHS
Sllpzl!‘llw!lD\5K\1Y|UWRl!M [X55
§llD!l YIMQY PRORMMMERS lllll

ms;
bupelVnvmlWflRfl|'RflEES5URR47M llll
Sl4LKYFllwtlDl1TARl1SFRDM IlllRl\YiVlY1hm!HUM§iVld dlflukl {SUM

l5E PAYRKIH llllllala ll ll lll
lyylllly Zl:l4WnHv5MnlllVlWl Illlilflflltflfi fll 1Yi!l)i(HW\) ll
flhllhll .llly /Mlflil yllln llllll

lll as _ lldflllll’
iMle§Yrl KIIYVHUW
iflfl llllllall. UNIV ally

Ill/Vllhllrlllihllfi [ll as . Illmlflil
VHLIX llllyll VAV Pwfilill a lllllll

l‘fiicro~Kid
ldll iflll

25 llll. §\lI|’L PIIIL CIHHIYHI clvlilln..l lll DZII! lllm all Acczss

lmn al PCW use
“WE NOW AVAILABLEIX

s BUSINESS
W ARESOFT I \ll\1V|HEYYDWIHWIM\Y1l\\\D\lIl\[M0 lllll ll0 ll.lll.l Mllrlllflll ll llllllllllllll lll.0 l... lll. .ll.llllll Mall y.l “lll lllllle ls ll ll lll ll l.lll. Yhll buv ll

Ulicrohgtl‘:

aM4flgalE
“fivlggfn

fl51—lCll1 am $-nu SUNAROSOFYWAREUZAI

llllll l
lyllily"

layll HM llll.
lllllllly llllll

nllllyl llllyly
lVllNll~l!\llI4HHY

lllYl\YllllVl>4ll><\llll/l ll

IST ulll MERSEYSIDE FDR AMSTRAD s,,NAR°,,,, ,W IO

\'Hl'ml4llm‘\ lll llllWW‘ ll llllly l llllllllllllll. l l
UlllKlllPl\ lllll l lU!\‘lll><lll Ml AW»
.lllyllllllyll ‘ l

yll lll. ll ll.l'l
lllllylllll l ll

"CN0lCE“

\Hll ‘4H>\lm
\l|l\l\\>l\lMVlMH l ll
ll l4lll\l-H145» ll ll
l/\\lVH>1AlUl~I ll ll‘

l... llll.. .lyy.l. .y...e. .l YIHIIIPHLII alle. lIII4I|I III ylll

\9\9\9\ »<9.<s><s
~l.'»<I><s"1.E'°‘

Ks .'9<><s .’9<><s 3>< ><s .',><>3 “<‘
_.s< (¢\g(9(RMINPARA

Ellerybnfly a IIHCYO needs lllagle
°<

Evlrll
{YXi’

$ >( A

£9 95 on AMSTRAD ATARI BBC CBM MSX SPECTRUMetc
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"runs month’! program ahnrws
how simpln it is to uvn dam no
I file on nllllfia or dill: Ind
than read it hlltk.

J Writes File WIN mn-
\ Q Y J

9 1| nan rm
II REMH m~TYr_|;:, flnbrrts

Q an mum ""4 Ms fill
5| urs ""Hu||lu|u
Al FUR] .
7: mu :52!‘ D9, ‘Rm N Jnulblr
u um 100; "".M-an

9 m Pm .H. mm';“'; Yhe Ind,
12: Rilmm0 mp _um punPt/n 1 rY 1" INILE 1m<zv,.,,_ Iv 1.1 rnfl 111,.A55 is - .lE|4flQ I Nomnuummn,u uwsm “mg, no

NIP
O m

_ mum ' Wm”Reads fl/2 H, ,,mZ:::v1,nu|nv
zmmQ 1;, YlmnmPNIN”‘*“ Q 2“ ""m|m|m9 n

M" ""‘v"1=~.2.>:::»',',',

The usual Rams.
Pnms a messing: tefllng you ms am is
sham m be slored. This \s mu-a ul disc
systems give you no mung: -nu ynu may
Ihmk nothing in hlppnning Tune sysmnsm
cnursn, prompt you no press thu play and
recurd kays on (ha racuvdan
This opens n pathway vnnn ms pvoqram to
ms cassetta av disc nlluwing data lo be
awred zn u ms. In this case (ha fi\n is culled
/rm. Try nu! olhar names.
Make up u FOR .. usxr mp which reads
in the um and sends mm (othsfi\e. Whan
vnu understand (ha program lry gsninn ms
loop n» cycle lwicn or dour times and see
what happens.
Reads in the dam, storing it rnmporarily in
ihe variab\as ns/nu and number, M mas
case ms inlormulion comes vnnn s um
statamem. hut 11 could befrom othevsourcss
such as the keyboard.
wnrrews causes the information in the
following variablas to be sent In ms cussenu
urdisc nnsmsmnnsnmnnsnn|nnnnwi|m=
Torn and 1, ms sncond lime, Dick and 2.
The mop linishas after three cycles, having
read in all ms inmnnnsion fmm the data uns
Can you change this n1 A wmm . . . wewu

I00
no

I39, 140

‘I OD-130
‘I60

1 70-

180

190
210

220
230
250

200

Amstrad Analysis
Filer
Analysed by
Trevor Roberts

Open Oulpué stream
$¢nds data éo
disc/cassetée

Sends fins! mess:-19¢
Uases stream

Opens mpne Séneam
Read; and
prints data

Ffnnl ms.isa9¢

C/01:5 séreum

mop that reads the inlolmalinn unm a Hag
value occurs?
Sends a smug to be slovnd In the output Me
Closas down ms Dulpul sneam Thu file |s
wnuen \n Zk [flocks w the total amount of
data is Mass than this n doesn't gel sen! unnl
ihe cmseout
Provide a pause helween smring the deli
and reading n. The data is now snared an a
cassette uv disc file cn|\sd ///5
Read the am back from file and disnlav 1:
Sets up a palhwuy belwesn lhe prugram and
the siovage device I0 mad lrom the Me caliad
ms. w you're using cassette, make sure lhal
ynu‘ve Iewound the (ape. What happens N
{he DPENIN has a different name lrom ms
ms we mzusaoun
Form anuthel son. . NEXT 1009 wmch
repeats lhrse limes Whfil happens if in
cyc\es twice or my times?
INPUTAB (akes\n1urma\\onfmm\he d\sc or
cassene, hokfing n in nam2$ and number
D\sp\ays ms retrieved data
Heads the \as( par! of ms and stores n in
mm/s.
Prints fina/S’.
Closes ms inpul Me.
smss the data. Try changing n

\

Mb mM»>m1~@ W/YN W5 Amsflua Nuvumbw wee 43
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Setyourrhururters

thsie

as A|||strld'l snpana
N high ruolution grlphict

an pcrlect for aiapiayinq
graphs, churn and dilqunu. By
making ulu a| its payymni
graphic! commands -ma can ho
rlpresumed in an aasiiy diqcnihln
Calm.

h |$ ufleh Hecessavy yyhah dIsp|ay—
mg data in \|'llS way to Willa \/EVUCBHV
BS WE“ as honzornaily The BKQS 0|
graphs and the bars of a histogram
are aiways iaaauaa vertically‘ and ii is
ahan useful yynh diagrams as well

One way oi pnnnhg a String
\/Emcaily would be lci punt each
chavaclw heiow the previous Om?
Pvogvam i shows how this can be
daha.
1| llil Pruqru l
2| CL!
in as--hula...-
4| Lam: ll,ll
1| run i-1 lll Lilla)!
a| rim mnmu,1hc|mu|hcm:|
H1| hm
Fr0‘lmm/

ms isnl nna vemcal WHUHQ
ihauah. as the chareciars are the
wrung yyay round m your haaa lo
aha sma aha ny to read ma yyhhha
and vuu n aaa wha! | mash

h would ha hiaa w iheve yyas a
command which vmaiad ihe chame-
iers aha Qllfllfid ihsm yahiaauy Imus
Side \NHl!f is a shah routine wmch
aaaa lwu nayy commands to Amsirad
Basic using R5Xs

oha aarnmaha. 1Pmm.uP, rmaies
the characievs oi a QWBH sfliflg 90
degrees in ah anticlockwise direction
and QHMS vevzicaiiy upwards Yhu
oiher. lPR\NT.DOWN mlales ihe
characters so degrees clockwise and
prims them V1 the nppasna direction.

Program H Y5 a Shari Basic rouiine
\o puke (he machine COGE above
HIMEM, and Prugvam Hi i5 an
assembler nsnng Ii yay have an
assemblevvou ca" place ma code at a

1| RM iina Ivim
. ;| kin ly iuhlanuiim

3| uni lncnnminq ma ‘inn Anmi
4| liimv WFFF
5| mull
ll FM |-l lll u
1| mulimi |5,hI
an mi 1'1 in 21 aii! 2
1| i-v|||'|-+|i|m|..h2>MIX: 1,:
lll mu-|u|m|-M

Program u

diflEVEfl( |OCaUDr| W there is 5 Clash
yyhh any oi your other H5Xs. Youii
naaa w can a./woo to enable the
nsxs if you are using ah assemble!

Users of the iaiesi Amsirads have
an advantage overms CPCA54 yyhsn
n comes in using hsxs To pnm
upwards On eiihev rnasrnne use.

as='vuma|,..'
;mui.m=.u|

andthele><\willbeprmledupslamng
at the CUIVEHK DH!" posmah Its Ms:
ihe same when Dnmlflg down. except
nsa IPRINTDOWN msiséd oi
{whim uv.

Simiiariy, owners Oi the HGWBI
Amstreds can snnply aniev:

1mni.uP.'hamq|...-
nu gel \hs sama sfieci This Y5 myah
easier and ciossrlotheovdinary Basic
PRINT command.

The routine sians at mom aha
ms: pwks up zha admaas oi the sznng
dsscripwr lmm ma paramewv block
pointed in hy (ha \X rag-saah Thu
lsngth ml ms suing SHG Iddfeii h ii
stored at .s men collected.

Tna mam loop Siafls at &A03D
and .s labeiisd BIIDIHEV. Each charac-
iar in ms QIHHQ is loaded into ma A
register and the addvnss at which ihe
data making up ms characusr i§
stared is found by calling the
hnhyyans at aams ms may be In
ihe iowev ROM, sa ihis n. eflabled.

A check Is made whether me
character |s 10 be phhssa no Of down
aha me appwpnaie suhiouline is

\

ROLAND WADDILOVE shows how
to manipulate character definitions
so that you can display vertical text

Wm/Imbtr was
cawwuya W/TN TNE Mm/ma
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lll Ilill
lll lF l\ll()lMLl'I'0l|) lllEI| Pllllll '5
rm in dl\l...'|ll'l1P
lll Hill’
lll lilLl. IMI
lll PRINT ‘Gill III!!! II! Iii--.'
lll lllll Illlllllllllfillllillurlfi
ITI lllll Clllllfiliillfiflilfliilylll
lll DITI 1E|HF57CE$I5ZlNE5lIE,Sll
lll WM SSMIIIIIIIIIKEIIIIILII7

Zll Mil !E|lSZ9NIllDlE|lDlllIIlyNl
Zll llllfl IAZIIEZSSBEFTEESIISCIMEJCI
ZZI DITA IIEDIEIYEBIEIBSMMIFLSAD
ZSI lllll FEllClI7|llC4l5fllCllllIl|M|
lll lll“ 1EFF1l77llCllflllI!EFF€ll,biJF
ZSI lllll llllflllllillilillllfllllybll
Zbl Mil ClEl1!llClE‘7Zl77flll4IbylEl
27I MM IE17EIlEZ3lFll!lll1IFl,!l5
ZN M74 UZl‘lFMlllMI2il7Cllb,K7|
WI Mil llfllllfllflfilillllllylll

sh
iii
he
37
ye
eh
irii

"Q
isi
ip‘
oi

iar

:h
E40

s§a€1>55
1
he

called The iwo subroutines ya aha
aawri rarara ihe oharaeiei eaia ieiioi
righr They are oorh yery sirniiar, SD ii
you can fallow cine you'll be able \D
cope yyirh ihe oiher.

ii yoy icck at ya yay ii see lhal
triers are lwn iuups The DUKE! IDOD
iyhs lrorrl oyis 0 io ayie s oi ihe

RM annular v.x

P||l--- 1 llli “lll

Mlllll I ll
Mllill H M
MIMCS lll II

Lll |c,=raLrair
Li llylulllpln
Jr ncm

IIIUI -tblillll
"Hill Al IIEFI IIIIII
IIIIIC5 Z9 N JP ulnldun
meic: 2: r| ir rrhiryr
lllh -rillfl
lllli DEF! ‘Fill!-IN’
IIIAICE IEFI ICE
uni |lEF| ‘PIl|l’l.Il'
"HIM DEFI llll
main llEFll
Ami .iiar|irinrr
llill DEF! I

mm .iiririmarri
mm: u Lll n,i|
Milli! u JR iirrr
mm .rii-iriziiiii

ohaiaaiar, iaaaihg ihe dfilfi ihro ihe A
regisiar Ths address auhe ehaiaeier
is ih DE arid HL is ioaded Wilh ihe
siari oi the B hyre workspace
reserved ior ihe VOUKIHE, This iS
labeiied c!vr255

The inner loop rims from byia 0 to
hyie 7 oi ihe workspace The

Allflill
Al!l:5b

INC llL
LI) ll,4liL)

ll3l;:El El iii!"-
mm .rriaLii|r
mini Ln A,mu
mails VIM 00L
Mliill Illill I:
IIOIIBD A! ll EML lllli
uurtn IL Iv IILL um
tlillil El BEML
tllllli ll Lll C4‘
Alum ‘ll ll Li miranariii
mcrr: mu Ar
mnrrr |n CV 1|
iurii: 14 Al IIILL Lap
ilszica is a| "LL rimariri
IIMIBD I9 ll HLL bl"?
unis: FF Ln l,25!
mam #1 u lll i4L,rnr155
muicn M n LALL time
mm! FF LD ms:
mzicii ll an LALL um
main Pnr AF
miicn 5| || cm um
rum: Ii LD mu

Mi M21111! ll
is M2£|
nip-. main ii in

Mlillll bi ll
v l“|lW M ll

llllrlb
hllflifl

5 Il!9|5Eit

Lll i,ii
.h|r|
Ln iirsaiiiirihi
Ln L,(ll+lI
Li l|,illvli
Ln mun
M; lll.
Lll E‘(llLl

Mhliflll M II
llbiilil
KHFIE1
llI7lIlS
Milill Bi
IIHIC9

M711

CALL lillsn
PIP IE
HIP KL
HIE Kl.
llllll llinklm
IET

aharaaiei aaia ih ihe A YBQISIEI is
_rDLa\Bd ierr eaoh iime so ihai oii 7
erifls up iri ihe Carry flag Then ihe
carry is rnlaled rlghl ihra ihs
corresponding l'1\/(9 oi Ihe WOIKSDECE
a\ rhrzss

The result nf ail These {mares i=
rhai ihe oii Dalleiri or the yyorysaase
ahas no as ah EXEC! copy oi ihe
Character data excepi lhai ii has
been rulfiled through SO rlegrekis

The lest oi the i'T\EiVi icon sirnpiy
osliries the workspace as Charifléir
255 aha prinis il on the seieaii The
aririr rrnsiiian is Theri updaled

As yon oan see, ilS quill; caav Lu
rhanlpuiale character deliriihoris The
TWO commands Sliouid Sprucu MD
your graphs Quite hiaaiy

Just ior hin. oaii You uliur iha
roiinhe so Khal il rhirrors ieyi ario
graphics z:ha|aciers7
mm! 97 nl
lliiilll Ln n,iiiii i
uisili ll lll l.i
am: .yiaop
uiiirii nu
A|1|rL| IE
mm:
mini Fl
mm: iii: |lE
miiln Ilit L
mzizl Fl iii lllylll
Illlrfl Iii

Lil l1L,th!Z55

ll illLi
lllli IIL
ll-lll! ulanp

Mill .lnln
flllixll VF ll Lll lllynlithll
Milli Lll iilllil
"Willa ll lll lrl
Ami .nlonp
illlkll MC lll.
"B6117 ILA
MIDICI la Ii. UL!
llfifill Fh Mill llnflp
“Hui! Mi DE
lllliilll MC I
MVSIII Fl JR lllydmin
IIHICV REY

M76! mpilnili
kllblll DEF! I
MW! -(M155
MW! IIEFS I
MW! r|\lIKhlF
“VF! Elli)

Pmyrflfil iii

[Sédea/»u'8¢’/0

Tn cowyrirya WITH weary

L

STRAL7 /Vnvtiriblr iaas as



PRINTER
BARGAINS

PRICES INCL UDE VA 1, CABLESAND
NEXY DA Y DELIVERY BY SECUIIICDR

NEW SEIKDSHA PRINTER
sP/|oooA 0NLv£219

' 100 characters per second drah mode.
~ 25cps m Near Letter Quality mode.
' FHCHUH <mrl HHCVD! ieerl Mflmldlrl
- SHDSKEIIPK and sum.-v>¢~,,|
* Emu and mm-15mm
- Elflavgeri
' Cl)H(|UH39r1

TAXAN KPsIo ONLY £279
- 160 chavaclcvs W >ecoml so |.’u\umvv
- 27¢,» m Nam Leflel Quahly mode 123 X 1a
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RUITY FRANK - Your frmt
garden 1...; been mvaded by

maraudmg monsters Pmk the {run
... .1‘. galden wh|le avoiding the
pursumg .......m.§ Push apples 0....»
themonsters andasa last resllrl, throw
your ball at them to k|lI them Flllm the
holem u..»g.o.....1¢.. slap the monsters
from mmmg out Watch out Io.
dmppmg plum monsters for bonus

‘ points‘ High score table, choice oithree
‘ speeds, demonstration gamz and

.......'c.:.l accompaniment. Wrltfen
extensively .‘.. machine code lor the
higher level ofperlvrmance.

J‘... 0...» 0! OHI rapidly
flpanding range ..r
Eutelfainmentand
Application Soltware
for the Amstrad
nlirrn-Computer .
Olher lillvs inrludu:

Star Avenger, Gnlaxla,
Artwork, Rock Raid.
Zen Assembler‘
Music Maestro,
North Sea Bullion‘
Stock Control,
Datafile II.
Shadow of the Bear.

Books

I THE AMSTRAD CPC 464 EXPLORED
by John Brag:

I ZEN AND THE AMSTRAD CPC 464
by Ian R‘ Sinclair
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CHANGE COLOUR CHANGE BRUSH

l’

l I I ? .

. ..

ADD TEXT

Jjlyrj"_‘|j||j1‘;“j“jrI *-'- I ...‘I I‘i I “ I

GREEN SCREEN COMPATIBLE HIGH-RES COLOUR GRAPHICS

Compatible WRII: GT64 CTM640 MP1 DDI I

Sophisticated graphics package on tape Includes:

TECHNICAL DRAWING

Colour palette ‘nudge’ control for one pixel acsuracy brush choice text handling
user dellned characters magnify shrlnlt circles rectangles lines curves colour
liii tape 8. dis: picture Itorage I. retrieval pen calibration utility prlnter dump

Gflfll-'l'llCSLIGI-ITPGN '°'é".‘-'é'fiZ"‘° Elt’i|-onic?
Colour box artwork produced uslng Ilghtpen, Amstrad CPC464 &colourmonitor
S<‘u.‘>“ Wm.-“ E>>H‘< (1311 'sAQ 1.»! (l\7‘)*)1 z¢‘.i5u 10 um.




