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the NEW RELEASE o|=

’/ sumunne  
Mike Salem

, Ii‘ CENTRET|ME LIMITED
P0 BOX 201, K|NG5TON-UPON-THAMES
?SURREY KT1 15N TEL: O1-541 1424

TLX: 265511 MONFREF G. QUOTE: 1220030
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PROFESSIONAL SOFTWARE 3.ité%“rfé‘°"'“"‘
Applell. |l+, He, |lc,Sinclair,

Eek; 550+, Amstrad. Alari, IBM PC
- MS-DOS Er CP/M Systems.

HILDERBAV PAYROLL Ver.5.00 £119.00 plus VAT
The Ideal and versatile PAYROLL lor
small and large huslness users

HILDERBAY BOOK-KEEPER E119.00pl\|l VAT
A flexible Journal which may be used
as Purchase, Sales, General or Cash Ledger ‘

HILDERBAV INVOICER £119.00 plusVAT
Makesthetedious task Oltyping lnvolces
just that |lt\|6 blt easier

HILDERBAY SSP STATUTORY SICK PAY £119.00 plulVAT

PAYROLL UPDATE FOR EXISTING USERS: £45.00 incl VAT

ALSO: 5.25" SSDD floppy disks £7.50***
"- wen eox o|=1oo|sKs (mmmrum onnsru BOXES)"“PLUS VAT

INTRODUCTORY OFFER: RECEIVE 10°/o mscoum BY ORDERING NOW
PLEASE ALLOW 21DAV5 FOR nsuvenv 14 Day Money Back Guarantee

ORDER FORM. To CENTRETIME LlN||TED.P0 Bo! 201, KINGSTON-UPON-THAMES KY1 1SN
Please send me: U PAYROLLIJSSPEI INVOICEFIEI BUOK»KEEPER NAME

ATION HATES ADDRESSI rfiqulve DEALER INFORM Br El
MYCHEQUE/POSTALOHDER FOREEINCLUDING VAT is enclosed CITY

®@ W“
KOMPL/Y/A/GW/TN TNFAMSYRAD ,,,,,, W ,

l I undersland that I have a 14 day Money-back Guarantee and allow 21 POSTCODE
l days lor the processing cl my order. TEL

“ Q
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SHO WTIME

22 and 23.

wHIDDEN OPCODES

explained in a refreshingly simple way.

with ice blocks.

EALEA TOIRE
surrounding the calculatiun er Easter Day.

The Never Ending Story and Alien.

WNEWS r
Keep up m date with the latesi happenings and
arrivals in the ever expanding world of the Arnsirad

We give yOU the inside information un the 95 hidden
instructions to be found in the Zilog Z80 chip.

E A NA L YSIS
Get to know recursion backw1.|rds,A simple program

Puhllihcd av;  , A i (VDlublll Fllbllclllnnl Lu. > r tavg“ . /
»i:e'Yr°Er:3:,'§k:¢'e§l':i"i'§1'§Fr‘il. 1/ Y '- Q _
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~\ ;-~11£40 Overseas Arrrneil ICE Fnolvf ,fi '

IE5 ¥.i,'§'.".T'r§'é‘ril'e'i.r-one Dare you venture into the frozen wastes? Suva tha
Wob wee bird's eggs by crushing the evil srernpere

Our puzzles expert reveals some er the mystery

E ADV NTE URES
Gandalf the wizard continues his introduction to
adventuring for beginners and also reviews Hacker.
 _
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All about our next great Amstrad Computer Show. —
We've moved [O Manchester in the New Century Hall,
Corporation Street on Saturday and Sunday, March
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E5251" srsrs
Enter the third dimension es we finish our treatment
of the elements of arrays, It's not as difficult as it first
appears.

ESOFTWARE sunvsv
From Sveevo's World to Macadam Bumper, lrorn
Strengeloop to Obsidian '— our reviewers cover some
Oi the latest releases for the Amstrad.

EMARD WA RE
Need extra RAM tor your micro? We evaluate a 512k
expansion board from Vortex that may be the answer.

Several programs ir1 memory at one time Can be
beneficial. This utility will enable you to make more
efficient use of your HAM.

\Y.~»\\<-

40 A Ti’
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E MACHINE cons '
Uur series On ZBU assembler for beginners continues
with a look at how JPS end CALLS use the stack and
Program Counter.

127+}CP M
we take a close look at the PlP.COM file on your
CP/M disc and discuss how w use 2: and get the best
from it.

W ORDER FORM
Take out e subscription. order a back iaaue, cassette
tape, disc, dust cover or birider— and you can do ii all
on one simple lorm.

YAHTZEE
Here's an entertaining aimulexlon er the populerteble
top dice game. And you'll need lust es much skill to
SUCCEBO.

The pert er the meqelins you write yourselves. Just a
iFE§a?"*"*"

small selection rrern our bulging mailbag
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NEWS ROUNDUP
The PCW azss story and its affect on Amstrad‘s
lorlunss, and how one software lrddee is cashing ln on
the demand.

LOCOSCRIPT
The PCWBZ56/Locoscript combination has set new
standards of price and perlormance in word
processing. Here Gabrlel Jacobs takes an in depth
look at the software and compares it with Wurctstar.

BUSINESS SOFTWARE
In his regular section Jo Stork examines the problems
oi matching software tn your company's needs, and
revlews Personal Assistant hum FMP and Cashbook
Accounts from Amsolt.
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NOW- nearly30y¢a1slntcr- the City which saw the birth of
the computing revolution Is about to host an event dedicated
to a range of machine no bigger than typewriters and costing
only ajmctlnn of the price, yet infinitely more powerful than
their giant gmndaddy.For this is to be the. . . FIRST

The first two Amstrad Computer NORTHERN
Shows played to packed houses
in London. Now the event comes tm@E EH

-Eto Manchester, and VVl\l'| even
more to offer.
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',j'§’,f.',§§"' Sugar shows City
how it’s done‘PUTAT

RISK’
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New products line up
forAmstrad Show
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Clued up
PERENNML lamilV aawarmabuavd game Cluedo has been
convened hr ma Amstrad CPCseries by Wmchesxev Nuldmgsundev ixs Leusuve Gamus \abe\The ccmnurar vers1or\ av mavamaaa \NEdd1ngR‘mS Dmducveflnws MD \u Sm paama In p\ay,W1"! any ar an rules bemg 1am
av ma compulevma pmgrnm mcmdas (Iver:sk|H \ava\s and makes use anrra
Amslrad's graamca and scum!!:|c|\|\1us Cmado cans £9 as oncassette qnd £14 as On amdnsc

Ghoulish
uussr young programmuvs 1»
1am mu Bubme Bus Sohwava
team PBu\M1dca|lar1d S|mor\
James — have cums up wnh
D2=1H\sv1He, a gama cl ghoms
am: gvaveyavds ava-Iama (01
Amstrad machmes an disc m
[12 95 and laps (B 95

Combat
from
the past
HELPING w bung me 1armarglcvy oflhe Holy Ruman Empweback I0 Me is Dnmavks latest
game 401 me rzmmaG\ad|amr pmi Wu m the rmeoia5\a\/ewhumusflighfluvmsireedom at mu empevovsg\ad1a\ur schow Thvs meanswmfling xhrnugh 15 secuonsand coHecl1ng enough pnlemoney17120115131 peume whosendpron! av ach1ev1r1q 11.15 goa\ W111
recmve a numbered CgrnhcaxeofF1eedom andachancctutakepan in a grand muvnameruThe wmnsv WI" recewe a
spc<:1aHy cumrv\|ss1ur1e<1 w11'kmsorv Swovd engravud W\\hma" HaméG\ad1aw1 whmh |:¢>s\s£395. has three nflerem 51111
W115 1.“, .~:.1|.-ens 24 rhflevumrvvuvlls 111111 45 WlnI[)Ur1~ lo
choogv 1mmA\so;|<>|11g\1a1;k111|1rm;¥u11\>lhumu 1!; ><mr,,1r- Games, HumElvghsh Sohwm» 11.. mm .5 ra
bvmg 11\er1|ava\ curv1\>z|\ tu 111.1 011Hm A11v~l1ar1 as» 564 ande1za111.1 phyms sk1Hs aw W1
\egend m swam hghlmg, axsrm.-111.19 au.l1e1y, quavmrsvafl\);1<h||1g 1,vus5i)\)w ahaamrg,1».-11 arm r.>1a11v na-1m“ and
mkasum<;u1||es\sKmgh! Ga<me< Wmar has
;1H§]\e~ 01 {Wu mawr combatmomvs costs ta 95 uvv rass—ene
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£9 as

Anomsoh has adsuvmeasefl a
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Cunnecl 4 and 1n\m\v2s the
piayergellmgQ0u10§ac0\mAHr1
a row 10 Wm

Wavevs can enher vumpele
agawsl each an-ar or agamsl
Hm compute! Them are seven
mflerenl sk1\\ \eve\s and lam
dwievenx modes Bgamsl the
dock, re;1\ay. mm and \u\0V1u\
P1152 sass
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SOFTVVARE a11a11s11s1n1a1aa1111Howard 1; Oigl-mng 0H a11ansma1 w suppress ms v1/111111Cup 1aa1aa11 managamomsimuhillnn fov the A111s1raa1v1a1<1aa asLeading games maaavaamrar
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"Picture is worth a
‘Thousand “Words

,s11_1.1~1-1-.1;111_‘ _ ~ the 15 a1na1am screens
‘ ‘ ‘ -'1 are absolute masterpleces

=1 Y . = *1*?" 1 colours are mixed wan and
_ - . ma amma11a11 and use 01

fix . - 1 ’,.'._'r“,i§ characters 1s extremely-‘$5 1111p1ess1ve.. Thoroughly
1 -aw .. {#111/'~ recommended"

' __.._ ' L _ .-~-v Ezenug Ja|11F2h was

§P .11 oIg1aph1<:aldes1gn The

. . 11 has been pvoduced
On such 6 scale that 1! takes
on the aura 0| an adventure
pvogram a bewrldermg
vanety cl aa1a11aa graphncs
and excellent an|rr1a\|on"
K111111111 11111 Ma1111 121115

STAIRWAY TO HELL Rehéase date 14111 March 1986
“A Journey tothe Centre ofthe Earth!” Tape £7.95 D1sk £11195

1111111: Qf-1DV\1cadveMu1eVwu rr1u=1 av<v1d 11111 1a11.s1 1.11s Tvavellrvvuugh 11=11s111111a11a111a1s 11411111 wheve 1.111119 sla1ac11\es z1»1111e1 1a1a1 bmws Esrnpe 01110 11111111111, ,,1111a1ms W11cnvvyynu 111 HEW 1111105 w11e1em11:1g aa11aa111s 1111111111 s1a1va 1c&me1| 11111 1nsn1nusg1eenW111 wVvereg1:m1hu\\e1H1es loadsmmsfi rwu\ar11p11ar1lw|1maler1you1ex1s\e11L1= Hynuvsun/1va1111\11r\c15 P\avecarr1en v.11. salew 1111s1a1 newave a111s s1111va.s 11 11aas1ss1a11a1.am 111191.111mosqmtues11\lV1em411gm1/es Sw1vv1ac1us=v!1e sea 10 p1epa1eyn|nscYN0HV\e111\e11se 1111111 1111wV\erel11c1<1»r1r1g11a1r1es a 5|:nrrrv1ng p1\s sap yum Prwvgy Ske1e\o11s wmnh 11uev medesevl 11-1nr\5laV1\ rerr11nd|\r Myom 1a1a11va1. 111110 a<;I'v1eve ynur g0a1
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HE lilo; zao chip com
N tIi|\|so|n070flwQ|ldo|:u-

mcntld instructionlr
which mlnhlno aaua |IrogI_l|n-
111.11 1111111 1» 111-a 11-1. 111-1. -1a
111111 111111. as '-011111-11" imma-
linnl um -1- 1111: mnnlionad by
lilaq -1111 which 111111 may 11111 11¢
1.111111-1 11111111, but which lppnlr 1a
11111111 ml nll zan chips.

Thesu exlra ivvstruciicms have been
1<11a1~11 abouflorsvcvrne yeavs 111,111, 11111:
1 lake 11a araai1va1 discuvenrvg 111a111.
Some games sanwara w111ar~a are
using 11111111, a1111a1va1 aa11va111a11aa ar
111 pvutaciion ava1ams to aa11v1111s ma
11r1warv hacker

11111 111111111 majority av assamavar/
aisasaama1111aaa11aaaaa1a11111: aa11a1
vecugmsu 11111111 11 can he va1v 11111111111
1a iind 11111 how a111a1 111111111-1111111111s
1111 11s111a111a111.a11a use 1111-1111 111va111
111111 a1aa1a111s

Them 15 hflwevel one ESS6l1\b1er
1a1 Amstvad 111aa11i11as 111a1 aaaa
aaa1-1111 these 11111111111 i11sv111a11a11s. 1111a
111av is 111a Code Machine 1111111
Picturesque winch was vaviewed 111
111a oa1aaar vsss1ss11a av cama1111"r1g
1111111 lire A/vvsrnd.

So 1111111 a1a these 11111111 c0m—
mands, 11111 111111111 have 111av come

MARTIN RIDOUT
dascribas the 98 hidden
instructions to bu found
on the Z80 chip

from? The ma1a111v are concerned
with the 1x 111111 1v index raais1a1s. va11v
11111111 is one $11111 aa111111a11a 111111
appears 1a be m1ssi11a. 11 you 1aa1< at a
1is1avvv1a aa1a1a a11a s111|1
aam111a11aa,1||va111a11aavv11a11111a11a1
|av1 @1111 119111 version:

RLC HRC
RL RF!
SLA SRA
FILD RRD

SRL

1-_

The vma1 a11a, svv1_ 1511111 mam
Logical] ha: 11a lefl 11111111 coumerpun
_ 111111a11 should he su_ vs11iv1 1.av1
1.ag1ca|1 - and mm is a gap 111 the
11191111 sequence av 111111 codes 1111111111
these msimclions should be v1a111 cs
so 111 cs av

Experimenting 11111111 111asa up

EB

codes shows 111a1 111s ir1s1111a1ia11s are
recognised. 111111 a iogical s111v1 1a 1111
1ar1 dues accur 11111 11 does 11a1 dn
exactiy as you 111a11|a expect. Looking
a1 111a oublished explanation av snn
111a regvster is smnaa 1a 111s 11a111av
one ai1;bi10is copied 1111a 111a Carry
flag; a11a o 1s placed 111 an 1.

su would be e><asa1aa va do 111a
aaaasna.a11aa1aaas.a1masv.|1 s111v111
111a 1aqisvar 11111111 1an av 1111a an and
copves 1111 1 111111 111a ca11v vlaa 11111
inslead of 111111119 011111; 1111 0,11 11111s1
1111a 11 vssa Figure 11.

All 111a flags are set/vase! exncliy a1
va1 s1v|., So once 1|1a1 va11 know 11111
SLL aaaa indeed wovk. 1110111111 no! as
You wa111a 1-111111111, wvvv 11111 use 111 |1'1

$LLlHLI
SLLHX
SLLIIY
SLLA
SLLE5
SLLC
SLLD
SLLE
SLLH
SLLL

111111
mm

ca 36
DDCB
FD CB
CB 37
ca 30
CB 31
CE 32
Cs 33
CB 34
CB 35

M136
111136

na/1 1. 1» s11 /a1m1 lrvd 1111111111

SFIL SLL

— -

u 1

Figural Comp-srvny 1111 wntarvls 11va1'1 7 mar s/11 and s11

1‘ A1111 was aaw1111~s wmv 71-15A/vvsmnu
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i
i

HLc

1
/

oininaiio ix oi iv command
ADD A,iHL] as ADD A.(IX+2l no B502
DEC iHL| 35 DEC (lX+5) DD 3505
LD A. (HLI 7E LD Ai ilY+6i FD 7E05
LD innrirli.HL Z2 rlnnn LD (riiiriri),IY FD 22 nri nn
RE I, NU CBBE RES l.(lX+5) DDCBOSBES I

i

F/Ql/IE ii. $0meNL ioiniiiaiiin iiiii Ihlirindexllfllilél Qqulvlllllfl

noi an uEVKh~S|'|al(erlHg command,
mil coiiiu be iiseiiii. Table i snows aii
iiia si.i.ioiins, and iiieii heK0{1C0d9S.

Biii iars go oaoii io th! inaioiiiy 0|
iiisse iiiooeii insiiiiczioiis. wiiioii
ielaie io iiie ix and iv iegisiais. "you
Sludy me oiiooiio ioi any inoex
iegisisi command and comoaio it
wiiii the HL iegisiei equivalent. yoii
will see that the index regislei opcnde
is simply iiie ilioooe oieoeileo iiy 00
ifor ix) oi FD ilcir ivi, wixii l|'i9irlnlusiun oi an offset iiyie wiieie
ieiiiiiieu iiiao Figiiio iii.

iioweyai iiiaia aie !DrI'IQ gaps in
me logical sequence oi codes ioi iiio
inoax iegisiai insiiiioiions. Tlkfiy ioi
!XllTip|By LD A,H iliex ooiie 7C) Tiioie
is no oiiiiiisiieo ix oi iv aqiiiyaieni,
wiiosa iiax nude would be DD 7c oi
FD 7C

iaiii ii yoii exoeiiinsni wiiii those
codes you will ulmosl Ceflilrllv iiiid
iiiai iiia iiigii a iaiia oi ix oi iv will be
loaded iiiio iiio 3CC\.lff\L||i!01.
Simiiaiiy, nsc ii ioncoiie 2Bi wiii. ii

The majority of
these hidden
apcodas relate to
the IX and IY
registers

preceded by 00. l1ECf&I'I\9rlI iiie high
iiaii oi iiia ix rngislel, ano ii preceded
bv FD wiii decremant iiia iiiaii iiaiioi
iv. Again use L (opcude zoi. ILIHIS
into DEC XLin|1coi1ns 00 zoi

Suddenly we have anoiiiei ioiii B
on iegisieis available io iis- ins high
and low nsiyes oi ix aiiii IVA Arid on
iiie Ainsiiaa, wiieia iiie aiieinaie
iegisiei set is ail inn iinayaiiabie

\m|ESS caielui prEE3u\iC|r\S sie taken
to pmtecl H18 iniaiiiioi rmilifiis,
these exiia (Our iagisieis Dari be
Ekllemely useful.

All iiiese new irISIYUC!iDrIS handle
ine inoiyiiinai halves of iiie index
iegisiois, and as l|1Eif upcodes ieiaia
in (he H arid L l'EQi5IeIS We'll ieieiio
them as xi-i ano XL roi lhe high and
low iiaiyes oi me ix iegisiei
Vesilecilvely, enii vii anii vi iai iiie
iniiiiiiiiiiai halves oi iiia iv iogisiei.

Tiie complete iisi 0| Extla lfl5ULlC—
iions and iiieii lwcodes ais given in
Taoia ii. Any ilug C|1BriQ8Si|'lflIiBSHiI

liom iiia new insiiiioiions aie iiie
same as ioi ine eiiiiiyaieni H, i ai HL
instructions

Although iiiese exiis iriSUuCKi0ViS
areriotackriowiedged oyziiagiiiiiieii
zao documerilslinrii I have noi yet
iieaio of a zac on which iiiev do iioi
WDYK But perhaps you know dl|—
ieieniiy. "rneie is always the puss—
ioiiiiy inai Zllog ooiiio DYDUIJCE a
iieision ai iiie zso iiiai does not
accepl iiiein, but as inooiiioaiiona io
iii ihéidv DODUlai and prciven chip
woiiiii be yeiy expensive, I iiiinx lhfll
ii is Lm|i|(Qiy io iiaooen.

ADC Axii ousc‘ LUADC AXL
ADD A.xii
ADD A,>(L
AND xii
AND xi
ci= XH
ci= xi
05c xii
05c xi.
INC XH
iiic xi
Ll) Axii
in A,><LLD E.XH
LD B,XLLD CXH
i0 C,XL
LD DyXH
LD 0,xi
LB EXH
LB E.XL

0020
00 E4
0085
DDA4
00A5
00 BC
00 BD
0025
DD2D
DDZA
DD2C
00 7c
00 70
0044
DD45
DD4C
DDAD
00 54
DD 55
DDSC
0050

TIM: /1' mi --niiii1.n~ indzx Mgiilfll
i!i5l!VE!i0!lS. XN aiiu xi IN me man and/flw
hi/vs: 17/ ix iiisiieiiiyaiy roi iris IV Vlyirtli
Cflflifllfilldl, Mflface on W/I!i FD

LD
in
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
OR
QR
SEC
SEC
sue
sun
XOR
XOR

XHA
xii B
xii c
xii 0
)<H.E
xiA
XLE
)<L,C
XLD
xiE
XLXH
xi.iin
xii xi
xii nii
xii
xi
AXH
A,xi
xii
xi
xii
XL

00 67
00 so
0061
0052
0063
DDGF
00 58
DD 69
006A
DDBB
0060
Dl)2Enii
00 55
002siin
00B4
0055
DDSC
D090
0094
0095
DDAC
DDAD

cowl/iiiii: W/TN THEAMSTRAD /\li!i' iiii». V5
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F you mu oesi your iniisd
E|‘|ill:|( to tlll Aoill was

llwl oi coiiipimhg iiiiiui
me Aiiissiod, you iney iorneinbei
fill Peiiisdioine imer. is iiiise e
pruqrlm inn used ivlli>$ to
ieveise s llling end see ii It reed
flu seine iseoliinisiido es ioiweido.
rlile |nnnth'li piogrern elso Invite
us I living, om now tho mused
umd it iooiiisaon.

so, 40 Prumpi you io enter rne eiring wnion is

fining hack
to recursion
by Trevor Roberts

mi!m!$ to whai is Iefl after Iatrs!$l) is

50

60

70

I0
90

190-180

I10

I10

I40

‘I50

io be reveroed. This neid in the siiing
vaiiable words.
Dimensions lne array /elier$ making
sore iiiaz ihere is one eierneni ior eeon
leireroiwiiids.
Tekes a oooy of word$, storing ii in
ini-iiors. Also ine verieoie oovnr, which
will oe lised to keep irsok oi ine
nlimoor oi slinrouxine Calls is sei tn
sens.
cells ine eiioioiiiine inei does ins
i9ver1ing.Al lsine wey with ieoiirslon.
onoe invoked inis sooiooiine ihen goes
on lo osii iiseii over end ovei uniil sn
ending oondiilon is esiisiiso. _
nisoisyssneresoiionnoreyersing
some me orogrein ionning on imnihs
siiiorooiine oeds, Trv leaving ii ooi end
see wnsi neooens.
Form the ooiindeiles oi ins ilnas inai
ineke no ins sooiooiine.
Each liml ine sooroorine is culled lne
veiisole DOIIIII is inciuusad bv one in
siisol ii kesos irook oi ine numbsi oi
oaiis.
siores ine iengin oi ine siring warlf$ in
ine varialile /angih. As we'll see this
diiieis eiier seen soorooiine oali iao
iakos one ienei iioin rne len side oi
iiiirrois end sloies it in /eiieisi i. Each
iime me siioiooiine is oaiiiid a lelior is
sliced oil miimrs. the diiiering veioes
oi calm! ensuring lhal ii is neid in s
diiieroni elsmeni oi /eiiersil. This is
akin io making e noie oi the money in
the box.
ii mirrors is only one oneieorer long,
reverses - which will evenioslly hold
the reverse oi iniriors V is sat tn ine
nuli itriilq. This ooriesoonds io ilnding
no moie ooxos to open.
snoiiid minors oe longer iiien one
Character inen ins R|GHT$ reduces

I50

I70

180

removed and than oaiis the sooroiiline
again. This is like iinding snorner box
end going on io open it.

Notice iris: me program goes on
calling ine same soorooiine [which
does ine seine job eeon iirne hut wiin e
snoner rriiriorti uniii lhe szring is
redooed io one churaclur in length, ii
dvesifi gel lo iiie next line liniil inis
condition is ssiioiied end sii ins
sliorolninu slnri "lmwinding" as liisy
mast ineli iewecilve nziuniie.

siilwoss voii wsnied tn reverse ine
word i9¢LlVliO!\. Tile iirsl lime roiind.
reoiiislon is oovioosly more zlisn one
oneisoler. so r is lsken on it Ind ins
sooiooiine oelled egsili lo worli on
eeorsion. Tnls is silii longer than om:
oneieoiei. so s is llzlit oil end ine
iooiine ooiisd sgein rising oiiislon.1'nis
oerrlee on onlil ins iinsi r. wnsn ine
eiogiern eioos oiilllng sooroliilnes end
at long lesi gem tolhe nexi line.
Now domes ine l.-iii lnsi oorresponds io
irie timing up oi lhe nlimbsirs. As soon
subroutine 007085 I0 In and, !|'l0 IBIIM
inei nee oeen aspirated in rnsi
laariioiiiei siioiooiine is edded io lneend oi reverses.
COMM is now iedlioed by one so inei es
ine orevioos siioioiiiine onwinds ll can
reirieye the loner it pauled on iroin ine
aoorooriaie eiernonl oi /eiiersii. Tw
adding:
X55 Pill? ‘Th: lnttlr rltrllvld ll
'l|iisr|lsiiiiiii> _
ii: Piiiiii 'mi|r||I ii iiss '|'lVIrlll
iii riiilli uoiiiii ii iiiia -mini
ro see now rnis noooens.
Ends the Subrclutine, sending ine
Amstrud back to ins orograin line
following the one iliei called ir.

\ , M »



 

l RECURSION
suppose someone gave yoo e
l:l0x ind Said thfll inside Fl were a
riuinoer oi sineiier ooxes, one
eeiiieined wirnin ine orner like a
Russian dell. As well es ine
sineiier oox, eaen oox eiso nolds
some money. your loo is io iind
ine total ernooni of money in all
of rne ooxes. How would yoo go
about IK7

one way lsioooen iiieouisideoex. make e noie of rne money
found "1279, Open Rh? smaller

Amstrad Anal!515

oox. make a none oi iiie money in
iner, open ine snll srnaiier oex
you rind wiin rner inoney, ineke e
noie oi the eusli yoo find in thal
ind so Ori

voo carry on uniii inere are noboxes leii onopeneo and inen add
vo aii ine ngores you had rioiedas ine process eoniinued.

iioiioe iiiai yoo een'i ngureoui ine roial oniil every oox nas
oeen opened. Orily wnen ine
eomililon rnai ineie ere no more

boxes ro oe opened is iiue ean
you oe sure Xhal you've goi eli ine
sums Cll money (D DB Bddéd
iooeiner.

Tiils method oi repeaiing ine
some actions over and over uniii
a rinisnino eonoiiion is rnei and
then going backwards ueing ine
resuiis irorn eaon successive step
is o very puwsrfui prclgrarrlmlrig
ieennioue eaiied reeursion. And
irs a lei easier io use iiian io
exeiainl

0

Vfilf Odwoala timid O

swidl 0
Jublvulijig

#614 O

Q

ks-,nsJ.~=-¢ '3
iwmibu o§ 4.411.»

dbnté A” o 1:021 O
WI) élvrza Qt '

avail
4on2;-i‘on O

. 0bow/dd -up
-4. seeing .04 Q
.f0lJHr\¢6 unwind

ll lizli isnirsioii iuliiisrii
zi REII iriyiir lliiiisrii
ll inilii 'ziiiir iiii iiorii iiiiiii you iii
iii rnisiiiiii-
4| liirlii iorii
ii liiii limriiisliiiiirasll
ll iiriiiri-iiiirilsirsiiiii-|
7| aosul iuilisii iiiiiisl siiiiviiiiiii i
sli
an Hillll 'lM Ilillfll iii -niisr ii -
riisi-in
ii Ell)
ill llzii iilii lUPIl'|lJ‘ll|iE
ill iiiiiiii-eiiivim
120 isiiiiiii-islilsliriiiii
in isiiiriisiiiiiiii-iiriilslrriiis,ii
lu IF iiilili-i ilisli riyiriii-"
iii IF lsiiiiiiioi iiisii llrrlirllllfllllll
llrrl'iV||lIilq¢h'llilUillI iuinzli llilllfl
iiiliis llllld iii iisri iiii iiiiiiiiiii sir
HIV!
iii rsiirii:-riviiiiiiislliiliniviill
in KGUIIUKDIAIIFX
III lisiuliii

o slrabusiiiia
l..i¢mi»5 vhliab/:4

d/54:4-17¢ Jae/i1:

dlfllgflj A.ldl~h
Cddi. .45-LL

shortens 6&6-ij
Mi qmue 505/I=¢WIi¢qjeon.
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EG END aelia oi a sinall (at
egg iarinei wiin no Spic-
aioin and lirniied means. la

olao aells oi ane ieie aind nupid
Wnh~Wnh oiids iivno are alvvaya
oeing eaaeoked lay nvil saornpers.

ine aele oonsinuea . . .
Aa inis airna oi year ane

Wob-Wnh lairds ily aoosli viieaa so
ine loo l.snda end nsuelly in hot
oiiiaisia are ane saornoeia, vvlio
love ane Wob—Woh'| cqgs.

In iaea anera is unly one thing
aliey like inoaa, end anaa is sod
sondwion. la is alaaieiore Bod’:
aoaii ao onoe sgein save thn cggs
and stay ailive.

The loe Land! aae oovered by
largo olooka oi iee. aod oan goali
sneae aroond tn inaxe is mun to
sne lqqi or ao lqllllh ana
saornpers.

Thu lee Lenda are neooining
ooldei end Bad don um naive any
aliaiinel underwear. so lie inoaa
eolleoa ell ana eggs lseiore an.
green hnr on ane lionoin oi alie
aoioan aiarns blue.

laewsre vvnen oiaening nloona,
ioi you may inalie part oi ane
lcrlnn inseoeseilale.
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W thought it was
about time we put you

in the picture.
When we introduced our AMX Mouse to rriicrousers,

the response was phenomenal.
And no wonder!
Hailed by the press as ‘probably the best input device

that V135 arrived recently’, the AMX MOLEE brings to
AMSTRAD CFC users, the same sophisticated, positive
control that has, Until HOW, been the province 07 more
expensive computers — like the Macintosh,

The fantastic AMX Mouse Package opens up an
entirely new ano exciting world to AMSTRAD users and
gogilgséwiplele with Morse, its own intertace and these

u programs.
AMX ART

This computer aided, drawing program has to be
seen to be believed. Making lull use ol onscreen
WlfldOWS, lCOV\S, pullndown menus and pointers, you'll
be simply astonished at the quality of work you can
produce, store and print There is even a pattern
d€Sl%'l program which gives you an unlirniteo
nu"! er er designs for use ll'\ your CM/H
drawings,

lt‘s a program that can give hours ol
tarriily tun and at the same time IS ideal lor serious
professional applications.

AMX CONTROL
Now you can create a ‘Mouse environment in your

own DfO§;3I'T\S, AMX Control adds extra commands to
normal sic arid lealures two programs.
1, The machine code program to extend the Basie

interpreter which gives you tull use of windows, icons
and pointers.

2. An lcon designer, an individual program lor creating
arid storing icons tor use in your own programs The
number and variety oi icons you can create is limited
only by your needs and imagination

Jr r,.,r'i_\,

'
£69.95 i : “wcvn =eu~__

4&4“ Mi\7W I

i ,x - -'

‘./- -7”
=22":- y

tr , ., ~_ Evi-
-; r.-Allinit v,r,i "<ii\>4l‘ir, r ~ i

risisr RUSH MF POST FRFF Yruruiiiiiyimy MOUSF AMSYRAD PACKAGRS| AT ma we EMH lNCt viar AND P & P
lENClflSECHEQULPOSTALORDER FOR z

I on DEBIT My iiccrss _
ir.u.iMr-iu I1 \/lSI\ 1-

| mp no [1!:Ej
| EXPWV oars L

SIGNNURE
I NAME , ,

iip‘p?zEé““

__ 7 _LPosrconrE
FREEPOSY, WARRWGTON WM 1BR

li\/tI\(_.lNI\'[ ION AT voun FINCERTIPS
servo to ADVANCED Mworn SYSTEMS umirm

P_.__________|

S

.efl§=*e’-i~



ASTER sunituy upplnrs
 7 he raI|I|0l'I\, but itdelinad as lhfl tirsi
Sunday anortiia first tuii inoon on
maker March 2i —I|IpIflximlKIly
the irernui equinox wiran any and
niaiii are at Iqllil length.

rnis was detilded ln 325 AD oyine
cuuneii oi Nieea and it is rernarkaote
that thlS inconvenient, rnoveable date

ir can yary oeryyeeii March 22 arid
April 27 e should still be accepted

lt s ever! more Surprising when ytlu
roaiise that it is aiso calculated tlsirtg
an imaginary lTlC\0l'l By that l mean
that a iuii rr1OUr\ is aeiineo as
Occurring lA days arier ine iirsr
sighting Ol a new, creSCerit moon —
tnni is yuneri ine moon is already
about two or three days old.

ll you like mental arithmetic vou
might enipy calculating when Easier
Wtll occur lcir any given year in trili
century that is the years isoi to
2000 ro do rnis you heed to know
when lull moons 0CCur Wt\lDh iS
siriipiy Whelt the rt'\C\Ol'l is 15 days old

There is a very sirrioie but
St|rprlSltlg|V accurate Way ot doing
iiiis whichesstintlallv dependsun the
lact that ine siin ario nioori are in
almost exactly the same D0s|\lDrl5
every I5 years, plus the tact that the
moon takes sirnosi BXaCll\/ 30 dByStO
oorripiaieiy yyak and Wane

Since there was 8 new moon Oh
February l, IQUO the above IT\ssnS
that there were new rttO0ri5 on
February t l9lE|, teas, I957 ana
isre riiis cycle, plus the so day
perioo pl the moon, aiiows us in
Calculate the age ir\ days lll the
rYi00n lo! any intervening data as
follows:

Let Y r the year Suflh ES l53$ Or
as FirstcalculatelV MODl5) rnat is
the iriiager rernainoer after dlVldir\g v
bi/19 Multiply rnis integer py it and
then add on the lrvionth—2) Finally
add on ine day or the rY\D|‘\t|'t, divide by
so and this ririai remainder git/BS ine
age oi ine rnoon iri days Dri inst oaie.

Here sasoeeirie e><arrID|e.Takethe
date Maren Zl, teas, the oay rnis
Veil from which Easter lS calculated

isiss MOD 19 1 rarriairioer to
lO'l l:1l0+l lMan:hl+21:l3Z
l32 MOD so rerneirioer t2.

so ine moon will be t2 iiays old,
therelore ine neki ruii rnopri li 5 oays
old) wiii aaour on Monday, March 24

Pug!“

PT19ijOi€lITIJi'§]
for ‘ttiie

(‘LEar heir Pziracle, l 1

ALEATOIRE looks to the moon
r Day, 2001to calculate Easte

therelcire Easter suriitay this year is
On Maren so.

This eaieuiaiion of the moons age
becomes quite easy with practice,
particularly it you iusi remember the"rriaoie" number lllV MOD l9)'l ii
MOD 30,21 tor each year

Fur 1986 riiis riunriuar is trio
MOD 3U—2) 18 Allyou rioyy nayare
no is add rna rnonrn ani-i oay to rnis
oonsiani ann take ine result moo so
so March zi I5 sirnoiy llB+I{é+Zll
MOD ao i2, ine saina as p tore

Although ouiek and easy, thfi
lormula can be our oy a couple oi
days, usually oeoause oi February
nayino only zs iiays, so I have wrinan
a more aeeiirsro program, using
Gauss‘ toririuia, to calculate ine
correct oates ol Easter tor this
century.

An lriterestlng exercise is to
compare ine two rneriioos. The
aiiiieuiiy is knowing what day oi the

wee
rnr
DEC

k is March zi tor a glvert year, but
Planet program published in thE
mber was issue or Cflmputlflge

wirri the Amstlad can partorrn this
eaieuiaiiori

To test the orooreiri is working you
should gar thl tollowing resurre-

1984 => APRIL 22
I985 => APRIL 7
1985 => MARCH 30
1981 => APRIL 19

An interesting problem, to which I
don
who

uiu
itec

roao
I

dow
r r

in

iknoyii ine answer, is to oiseoyar
n tttfl Gauss torrnuia breaks
n I believe inis to be so tar in ine
e that we probably will nave
ed, by then, tnfiX easier to say,

ine rirst Sunday in April. Can any

N
er enlighten me?
ax! rfrrie / will discuss now III

iieriria ins rIlD0rr'S positron mar:
pre ‘:2/y and than use iriis IKIIUW/—£1
edge la preurei EL‘!/'/.7155.

ll Pllllr‘Eut|r MMIY FII|rlI lllull
FIVlltll'

in lltPl|l' 'lur 'iy
SI t-iiirty/tui-iiiiiyiini
in i-y iiuii 4
st i-y llllll 1
Al r-y ltllll iii
1| 4-titnriiiii-iititi/mii ltllll urn:

8| II
phi:

II lF
lll l
I
lll I
lllr:

pnm
(ZIANIIONHQIMI llllll 7tIEl\ Ulll
n
I'll Mlll lll lllil II-l

F fill IND III Mll !)lI lltill F-

Ilflflflllil Itiilhlr nt day! lltlr
ll thl Zllt

til lF ntll lllEI| Fllll‘ ‘tlllttt ‘int!
l EL!
l$l i

E Fllllll 'l||rll ‘|||-ll
lllll Zl

Pmgrarri r EaS1er surioiy program

ctwrl/rriva W/TN TNEAMSTRAD iwni W5» 1/



If' I

name commnn ohiucu found in
udvlnturcs and ma typical use:

mazes
M5195 are incalluris pm! in by the

I§iZg§iTa"i“i§'i‘<§’a§lT§L‘§"i'iT§§ Tl{::lET::g "M ='"=<" ¢°"".“ "W ‘° "P
sams ussoiiiuiioii, and cannot mam‘ '" “""“. ‘?’F"'°“5'Y' 5° " '°“mm,“ be recognised by mm wam mois uaimiuya ways lu tackie
desmmm them sas ms ssuiamoai am:

The mm Common My M Noyamosi ’\9B5I5SuesufCumplII/fig
mapping lhem is In use ms objects "”"’ ’””"""""' .
you have iouiio in the course oi youi Tm“ "8 M“ “/P“ °' °"1”°“"Mm H You mm was a mm, iouiia m adventures moss you CEH
aiooauooiaoi.mai<a.s m0vB8r\d\hB|’l “Se 3"“ ‘“°‘° W“ °“" “° “"95 ‘°
iook and see inns object is siiii there
ii ii is, you nbvinusiy haven‘! moved ‘

ifi\isn'1,dmp aiiomai object and 9
make aiiouiai muve, arid so oii. vau venturm
Cafl make a mao by basing it, not cw , ta
ma GGSCHUUOVYS, but on the ouisois “"1
you iiaya aiouoaa. Very much a
manai of \HBi*flrld'8VfOf i'm aiiaiu, Ga
but iike ayaiyiiimg, ma MDIB you do
iiia beuer you gel.

Piogiammais ais oioouisaawaia The masi common obiscl nl aii is a
mi vou aaii usa iiiis mnlhnd oi iarrip
mapping, Sfld sometimes make lhe MOS! idV9V1\urfl§ hflvfi fll |(-YES!
Mala ioo oiniouii ia mao iiiis way.i some iocalioris uI\(1€Vq!0und oi m

SOS Dept. -
SEAN Evurin wlnfl to know usa ma oaiiy io glue ii Cross the
um-1 In givl mo clnniblls in oiauon auo you wiii find ma slaik_/no.1, ,1 g,;,y|a,, ",4 ,,,;,,,, The DYBHCH will oiiiy rioiu youi
M an [ind M. sh”, ,-,, ;;,¢.,,,, woiom auo that oi one aoiaai. so
¢., 54,", get the slaik, rumln SCFUBS ma

The Wm,‘ Wm gm VD“ pm me DVAHCH, drop (I18 skalk and lhan go
caiimnais To gs! mu siaik you "3"" ,'°' "W °'“’”Y A “‘°"" °'
mus!havefilslusedlhaparachule ""“”“"9‘ ,°"°° _‘/°“ y"°"° ‘"8
Then vim: ma usa ioois and iwis: °"“""‘/i “°" ‘ d’°*‘ " “"“' Y“ "°°“- i .
I|1S"\ifl!?fl Ciiflglng Vlml. GD (O {HS N’ slyly!" ask‘ .°vD'.'

wood oiia and you wili see aDram“ |1u;::lnn:‘nb0ur Dun Bunch.
Throw the yima over (he uiaiicii E """°fh" E '°°:|”"3'2”§'I";

and climb up ii You wiil iiua ::::9§4‘1“5 Tf‘:°a':s;w ‘O this‘
'°‘”‘“" "‘ 5 "”’ wiii give ya}, ma soimai mute

Fwfiiw mverviem upwards is iiirouoii uoais iiisi you wiii findby usa oi a m0\/iflg piaiioim. Find ia,,,_
‘ ma suulh oiauomi and oioo most Th, massage --3K5 AKQV5‘ Wm.

of ihv obiws vou have iound 50 ioya" means give the oriiinas In
far three oaooia wrioss iiamss begin

G0 tn the mu-iri oiaiioim and with K iai mi the keys vou wiii
uuii the ioysi.vou wiii iiiiu youisaii VQCSWS (hreu scripts which, ii you
in ma topmost oiauorias oi the take ms first ietter of aaari, wiii
nos, Go souni to the b|uGb!fry aiia enabie you I0 stop ms letters at (he

‘ then go to ms fragile hiauori arid iigru place and oosii auoiiiai aooi

4 2; Ami! isaa

I I
LAST month we Ionknl at whn ,
-In mivuntura in and haw to sun J s
BIp|0IiIIQ ans. Now let‘: look ll

found lor them. I I
Eu! before we do there is one useto g 3|-mes ape |f |

iuuiio m an adventure - mapping

caves and a source oi iigiii is riesiiy
aiiiyays necessary uuus alien ma
iamo is an oio oii one DY a ioiaii our
not always iii ouiiosou Aoyaiuuiaiai
iiisiauoa,auiooaoioiiiiwoao mustba
burnt to giys yuu some iigm

ii ii is a ioiau vou maymio (|1fl(y0\l
need batteries, as iri Colosszi
Aoyamuia a mouoii m (ha\ game you
dun'\ iaaiiss your iama needs
oaiisiiss umii you find ma maoiiiiia
iiiai oisosiisss them.

Coins crup up regulariy in ms case
oi ma maarims iusi mentioned, you
iiayo (D iusoi: ma ooiris (0 gel the
baflerit-35 DUI A mais common use ioi
mam is In pay oua onus Charactersiri
the qame ioi an ohiecl ha has Di
pay iui Uosslng a uyai K1! even io oai
a iiam UCKEL as m Emsiaio isia

WGGDDIIS Ble lalviy common (D0 In
vivtuaiiy every advenlurfi | have Bvsi
oiayua uiaia is s waauon oi soma
kind, wriamoi ii is a spaii iiiai iiasio
ua aasi, as m Rad Moon oiiiis swmd
ilied K0 kiil a Kori VVBYHDV in F0(95\ B!
W0ri(1'S zoo

in iamasy advumums magicni
DDJECIS usuaiiy make an flDD9iY3n!:!
RWQ5 are oommou, aiiu usuuiiy iiaya
\c be warn DI iuooao Wands 3Y9
common ioo oui niasa can oiiaii ha
oisguisau, as m coiossai Aoyamuia
when you ais mid it is a ioo

Usuaiiy waving a iuams wiii auuss
somaniiiig to haiaoaii, onaii ni-
CIGGUOH 0| a bridge across E CF35!“
aiayiousiy imoassaoia.

Keys aia Briolher common sigiii
They aia iisaiiy aiyyays usamo UNOCK
arID\hEr object such as a uooi oi a
arias: A rope is aiso common To
gius oii sxsmpie oi ii and iiia KEY iii
Fares! ai Woricfs End, you have io
use ms rape to climb imo a voicam).
Then you iiaao the kev K0 ousii maoiiasi uiai you Iind \hEr8 ua get the
aiysiais iriai (he blacksmith iiaaos io
make ma swoio ioi yuu

You may find iouu soma idVBH>
luresworkoniireai limebasis, that is,
they emuiale real life Weii, you QB!
iiuiigiy iii iaai iiis so why shouidri'\

r0MFi/T1/vs WITN wsmsmo F
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you iioao io oai iii an aoyoiiiuiaiTiio ioou isii'i aiways ioi you
iiiouoii. iii coiossai Auyaiiiuio you
musi ioso irio oaai lo sioo iiim iiiiiiiio
\/Du arid I0 aiiuw you lo DBKCH him 50
inai you oaii get ii iioasuia iiiio
iiiomaii off a iioii.

coiiiaiiiois, usuiiny ouiiias, aio
ioguiai ioaiuios. iii Auiioiiiuioiaiiu
iiio iiisi noiiio oomouioi aiiyoiuuio, a
bullieiiusedmcatth ooos aiiiiwiioii
niiou with waioi, io oaioii iisii

iii coiussoi Auyoiiiuia a uoiiia oi
waisi is iiooiiaii iwice io iiiaiio a
lhirsly piam grow iViKO 5 beflrlililk IOT
you io oiiiiio.

Musioai iiisiiuiiioiiis oioo up ouiie
oiiaii, ioo iii FBTBSK ai woiio s Efld u
iiuiii musi oa uiowii iu gal iiia oiaouii
ioioiiy you uo ami oowiia oiiii. oiio iii
ciasiiia Aiiiiaiiiuia aii aasiaiii iiuia
musi be oiuyoo io oooiiy iiia aiiaiia
beinre you oaii iioa nia oiio io iiiii ii

oiia oaiiiouiai ouiaoi I wuiii to
ooiioiooiiios iii maiiy ouisos ii is usao
io U055 obstacles aiio may oo i lug,
used io oiosa a oiiasm as iii Forest ai
woiiiis Erid, oi a oiaiiii, used io muss
a oii, as iii Jewels oi sauyiuii, oi a
iaiiooi. iii Ihs iaiisi ooso ii may be
usaii as ii i5, oi aiiiaiiooo io aiiauia
you io oiossa iiyai,asiii Emerald isle.

oiio oiiioi ooiooi i musi maiiiioii is
iiio iao iioiiiiio aaiioiio ii oi iioi, I siiii
Q8! people wiiiiiio in aiio asiiiiio ma
W713! B led hfiriing is.

Simpiv oui, ii is aii ooiaoi iris: is
moaiii io iook as ti10ugh ii is io be
usoii. wiioii iii iaoi ii is HO! usso iii iiio
aoyomuiu ai aii

iiayiiio ssio iiiai iiowoyoi, iii
Jewels oi iaiiioyioii iiiaio is E
“siiaiiooiy colouisd iisii .

"riiis. wnoii oiiamiiioii iuiiis oui io
be a iou riaiiiiig \l'7 iooi niis cine is
usoo io iaoo a hoii wiiioii gues io
oioyo oiio iiiiiio _ iii auyoiiiuios
V\0Ihirig siiouio oo isiioii ioi giaiiiooiNBX\ iiiiio I wiii be usiiio Furest ai
wuiiiis Eiio, iium imsioooioi. io
siiow you iiow iu aooioaoii aii
aoyoiiiuio.Tiiisisasuooio i>oqiiiiioi's
oamo iiiai I Slfllrlgly iooommaiio

IN iiio yyaiio oi iiio Ouill aiiu the
iiiusiiaioi, soon io be ioiiiowao,
ooiiios 3 iiow oomaiiooi iiom caiiioi
Mioios, Ti-ie Genesis Tsiii/eiaoiiios
Aoiioiiiuio cioaiui moi uiiiy does ii
oiioi (EX! and graphics iii uiia package
but aiso suuiio.

Trio i.i iioisioii is suilabie ioi an
Amsiiao iiiioios oui is suooiioii oiiiy
oii iaoo ii is iiia oosi aoyaiiiuio
oieaioi i riaiio yoi io see and,
iiioiooiiiiy, aiso iiio Cheapest.

Moio iiisu aoii oi momoiy is
avaiiahie (DI yum Dmglarri and there
is aii ooiioii io aiiouii miiioii mooos oii
soioaii

Tiio iiiaiiuai has oooii ooiisiooiaoiy
immoved aiio updated iiiio is iioyy a
ioi oasioi tn umioisiiiiiu, iiiouoii i
iouiio iiia s sioiis usoo io iiiiiioaia
oumiiiamis iiiai iioou io be oiiioioo, a
oii nfidlutting,

i aiso would nays oiaioiioii oii
DBUOVT (U use diScs. OVETEII, A Simevb
package iiiai I iiayo iiu iiosuaiioii m
iooommoiiiiiiio.
Feedback

\WOULDli|<sl0U\3nk siiaii siaiioiiio
ioi aiioiiiai mao siio oaiiiui soiuiioii
he has som iiiioimaisooii aiiuii. you
may iomamoai, was oiia oi iiio yuiiiiiois
oi iiio "mus! fflflps and siiiuiioiis"
oouioaiiiioo siiioa iiioo no has som
ii1(iDS and maos iaouiaiiy ioi yaiious
aoyoiiiuios so I wouio iiiia io l’\0"\i—
iiaia iiiiii ioi iiio Hail oi ramoEiiiaoaiii zoiioa asiis iii iiaya any

oiuos ioi Ciassic Aoyoiiiuio. Trio
aiiswoi is iois, oui uiiioss you iaii mo
wiioio you iiia siuoii i uoiiii iiiiow
wriioii oiios io give you.

I aiiswoi oyoiy ioiioi oioyioiiiu aii
sue is oooiosaii, so ii you aio siuoii iii
a game ioi mo iiiiow wiioio A mao
wiil iioio, uui an iiiiioiiioiy is aii
aosoiuio musi wiiaii you wiiio iii

JD|1fl oisoii has suiaonao maps oi
iiis iayouiiio aoyaiiiuios, casino
Dracula and iviouiiiaiii Poiaoo aiio
aiso aiiswois io soiiio picihiems
iaisoo iii Deceri'ibei's l;D|U|T\H.
Hnroal oi Kll’l'I: eiaiiam yyiii
ioouiia mo ciowoai iiom mo \00l—
ioom oaiioaiii iiio oiyoi io oooii ins
giflfll oiam iii uiooi iu aoi iiia ooaii
iiioiioii msiiia.

Trio oiooii iioioiii oaii be iiiiiao wiiii
iiio ooiiio oi aoio. Tiio oiiaio oaiiiioi
be iiinoii yoi HS iiio iiaio oi oiio oi iiio
iioioos is ioouiioo.Trio soiooiiiouii be
kiiied by collsniiiig iiio wioiioi oaos
aiio ioiiiiio aoioii io GET BIRD aiioKiLL SERPENT win-i aim:
siiowiiaiii M. Fiat siiouio WEAR
VISDR aiio EXANHNE scazem aiioi
siiiiiig oi iiio ooiisoio, To ooaii iiia
saouiiiy oooi iia wiii iioiio io iayiva
iris iioiaii oiawmiiii aiia get iiiii
ooioui coda
aiiiwii Fin: Tu gel a ioiiiaiiawii,
uayo caii wiii iiaaii io goi iiia iiioiaii
oiiaim iiom iiia yoiiow iiioi souiii oi
ins saiioiuaiy ooiiiiio iria siiiiioooiy.
Tiia oowia iiiiiio wiii come iii iiaiioy
iiaia. He musi iiiaii iaiia iiia oiiaiiii io
the bfix chamber ind WEVB it K0 i6V8B\
the KOMBHBWK

nnciiu '
A oii'yi.iioii

|\'s iaio aiio you'yo sooiii iiia iiiom
acceising ouiioiiii ooaios wiiii youi
Amslrad You iiio ioaoy io ouii uui
dE¢id8 to oaii up ius\ oiio moio
iiuiiiooi

aoiiig iiioo, you auoioaiiiaiiy oiiii
mo wioiio iumuai aiia aia ooiiiiaoioo
lu an uiiiioowii cumpuioi sysioiii As
you iiy ID |DQ'DVi mo Syslem
iiiaiiuiioiioiis aiiu you suoooiiiy iiiio
youisaii oasi iiio iiisi ioyai oisoouiiiy.

wiiai iio you oo HOW7 Tiiis is iiow
iiaoiioi oooiiis. Tiioio oio iio ifl5lF\AC'
iioiis, irs uo io you io woiii oui whai
io do.

voui iiisi iasii is io ooiiooiiy

iooiiiiiy yaiious oaiis oi a Suh(er—
iaiioaii namoia uuii isnui ii is El
iiiis ooim iiioi you iiiio oui (ha! you
iioou a ioysiioii H6‘/iflg done iiiia. you
find youisaii iii oiiaigo oi iiii SFIU uiio
aoio io suiiiioi ii.

ll USES B 58FiBS cl subterranean
passages io moya iouiio iiio woiiii
Aiioi l’l1UViI1g aiouiiu ioi a uii you
uisooyaiiiiaiyuuiiasii saoiiisiouoio
ioooyoi iiio missiiio pieces oi a ioo
saoioi ioooii To iio iriis you riaiia lo
iiiiu iiio soios wrio iiayo sioioii ii

This iiiyoiyos iimaiiio oui wiiioii
passages iaao yyiiaio aiiu wiiioii wiii
aiiuw you io aoooss iiio suiiaoo i
gave uo iii ooioai iioio, i did fflafllgfi
io ioaoii mo suiiaos aiiii niio oiia oi

_i__;
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Ailamtmea

irio soios, oui oouioiii irioii iiiio oui
whal io oo wiih himi

ICDMESSKOafeilinguidisappninr
maiii wiih iriis game ii oasis iio
ioiaiiuiishio io aiiy ooiiiouiai syiiiomi
riayo oyoi accessed a aiio who oyoi
rioaio oi usiiio a iuysiioii oii DIIE7

VERDICY: A lupnlh idol iriai
inn liuoir: bllll will im|=ln-iiiuuxoii.

no New!-Ending Slwy
noooii

This is aiioirioi aoyoiiiuio based oii
a iiim. Tho laiio oi Faiiiasia is being
aiiaoiiao oy U19 All coiisuiiiiiio
Noiriiiio uiio oiiiy you, Atreyu, oaii
iiiioirio saviourwhncansuvethelafld
iiom eK!ifll2(iDH. Trisis aia yaiious
oriaisoiois io ris moi iii iho iaiio aiio ii
is uo io you io oaoiuo wrioirioi irioy
oaii oo oi help oi iioi.

The aoiioiiiuio rias suiioio giaoriios
aiio usos a SD|i(—SCFBeVl oisoiay, so

hoaiiy all iho locations aiiu aii iris
OBIECIS IVE di§U|flV9d

Thaio aia ihioo oaiis io irio
auiioiiiuio, aiio I'm siiii siiuogiiiio
wiiri oaii 1!The oaiiio oouios Ofl iwu
oassaiiss siio iaisiaaaiiis oyai looli
oi uaia aiio code a a Iluly iiiassiya
soyaiiiuia.
VERDICT: A suimh qiuuo fllll I
highly Ill;0Il\lIIIlIfl. ii you'll
lxcule ml iiow. I yum no gfl
iiuoii to iilsyiiiq it.
Allen
A insole

This is aiioihai game ihiii isiii
iiisoiiiiio siiouoh io iiialio me waiii to
keep oiayiiio it. his riasoo O|’l(|1Qfi|l'l1
oi iris sama iii-iiiia iiiio, iii oaso you
uoiir iiiiow, iiiyolyos irio oiow oi ii
spaceship iiiaoyoiioiiiiy lsiiiioiiio a
hoaiila lifslorm iiiio iriaii ship.

A smaii DDDRIB! packaged wiiri irio
game gives iho riaaiigiouiio siio sets
iho soaiio well. whaio ii ians oawii is

iii iioigiiiiiio oiiouori ooiail ariouihow
io oiiiy irio gamo

whoii-ii ioai-is you aio iioaiso io a
oioiuio iiom iria iiim siiii suiiarilo
musio. Aiioi aooui 15 iiiiiiuios oi
music I iouiiii ihai I iiaooou io oiaiia
iris soaooriai io siaii irio gains

Tho iiiiiial ooiiiiiiaiiii iiioiiu iiiiiiii
saom io aaoooi rrmsl oiiria ooiioiis ii
oiiaiau. aiiii I isiiaool \-ID riaiiiii uivoii a
demflristiatiurl uf the souiiii aiioois.

The orsiaoi is io oasiioy oi oiiyis oii
iris Aiioii. You ooiiiiol aii iris
mamoais oi iho oiow ifld ihoii
aoiioiis and oaii gel ihom io usa iha
ooioois iouiio aiouiio irio sriio.

rioiii ii siiaiaoy iioiiii oi view iris
game looiis SUDEID The oiobloiii is I
oouliliri woiii oui riow io uiia iris
uoiioiis oioooily aiiu susoooi I iiiissoo
oui oii a ioi oi iria game oaaauia oi
iiiis.
v:nn|cTi oiioo aglln, o luplrh
idnn, but thin \iIIlQ ioi iaowii
lhlfluflh iii-iioqiino iioouiiioii-
ioiioii.
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now you should hnvu a .V Igood,..., .,i
We'vB sun how an bmiy

is m-Ida up oi lll oniurod liu of
olcmcml Ind in und no nmnun
den in an lllil - od I m.y mnneg or I I

Aise we've iearrix how to use
boiriiers io piok oui e beniouler
eiemem from an array.

No! oonierii wiiri ek ioiiri orieP Q 'dimensional erreys and perailei
arreys, iast mumh saw us eriieririo the
world oi two uirrierisioriei arrays. ii
you Khirlk mar iogically lhis rrieeris
riiai we'ii be dealing with three
oimerisieriai erreysiiiis momb, you're
right.Program I siiows a ZD erray beirio
used lo hold ibe eaia irom Figure i.

The oeia ro be pvocessed by the
program corisisls oi‘ the iirsi lhree

sum!“

Enilwh

commmng
\Figural rri. /I-'5! I/Ilul D081!/07!: iri rwo rub/ms

1| nsii rriiyru i
ll Illll llrkllili
SI REII l\r\|Il.\|rk|i| thl I!!!
ll FBI llillllill TB]
ll Fill llllllullll Tfl 1
ll IE" llrillliljllhfllllllilllil
7| NEH |IillMl|||\
II K" lull}!!!
II REII Int|rrug|tiii| tn: am
lll Flll lilillllll Tll 1
lll IF Iilljlclll WEI Pl!" ‘TM (Di
Eliqlllh llrl ll '|lilIi(ll4|I)lt(|l)
lll IF llihllllll "II PMIIT ‘nil ll]
camueiriq urii ll '|urkl|ub1|r\,l)
lll IEXT lillllll
lll DUI llylhll
isl iiim 4:,Jv,::

Program 1

By PETE BIBBY

marks iri a oiasss English ario
Computing exams rrieyre obviously
better ar Eflgiiih

ooriw iiiirik i'rri obsessed wiiri
schooi iriiaeinieiigureeeouiebeibe
iimes oi irie winnevs oi (WU races or
eriy oiber oaiao The ooirii :0 gvasp is
mo: data iri iabuiar foym is iuer rrieoe
ior pulling iriio a iwo-eirnerisioriei
arvavi we sew iasi iime how ii mekesit u ioi easier I0 handle

As ii is, i'|I slick ie iris classroom
ekamoie BS I ikirik moslpeople will be
able ro aooreeiaie ii. Ai rrie erio ollhis
errieie v0u'|| see arionier ekarrioie oi
usirio a lWO—dirV\ens|cnul array

The aeiuei oboe oi Prooram i
should be ieiriy sireioiiiiorwaro by
riow. LiV\B 20 sers up the iwo
oirrierisioriei array rrierki/. This kes sik
eiemeriis i2 iirries a is oi and eeoii
eiemem 45 uriioueiy ioeareo by meeris
oi riie MGBX, me iwo subscripts in me
foiluwlrig breokeis

The riesiee FOR. .NEXT loops oi
iiries 40 to so are rriere to READ me
data iriio riie array In our example
oroorams iriis oere is tucked away er
irie erio of ibe program iri iaraoiiee ii
would probably be read iri irem reoe
er disc er lyped iri ei the keybearii.

oriee weye ooi our dala iri rke
array we C371 iberi go ori ro imevrugate
ii, rriariiouiaiirio it to tease oui me
eiemeriis we wam iri ibis pmgrsm
we iusr wam the ioo mark iri each
subiecl, so we sei ibe iiriai subsorioi
iwriieh deals wiiri irie position] ib i

ario use a FOR. . NEXT iuop to ierrai
out ibe reieyarir eiemeriis irom iiia
errey

Dom just be COVIKGM wirii urioai-
siamiirio me broorerri. by ullering il
so ibei ii gives you ike seoorio ario
mire merks in the subject of your
choice or rrieybe ii could xeii yourziia
subject erio rribrk oi each eiarriarii
urioer so. Or, ii you rrisko iiiorri ub. ii
could eyeri iieye the iiamea oi me ion
ibres kids (psruiisi iwo dimenlionui
errays. nu iessi.

You'iI iaarri e ioi more aboui
pmgrarnming by lrying it out ior
yeurseii ibari iusi bv roaiiirio oboui ii.Ami ii you iimi ma corinep! oi [W0
oimerisioriei arrays a iinie siriirioa.
obrri worry. As you come io riaeii
iiiem ibay'ii make more seriee.

ii you like you C3" iook ori iwo
diVHGflSl0|’lBi arrays aaiusie eaioioria
oimerisieriai arrays Fiqura II siiowe
me oars oi Program I iri iriia iorm.Hare (here ere iwo sspalelo

susuzcr

Eriqiiaii combunrio

Figure /1 Annlher way oflnnkirig
it twiz oirriarirroririerreys

Aerii I556 mwi/rirvs WiTH i-r<sAMsmi>



arrays, one ioi ibe Englisb marks, one
ior rbe cornouiing marks. Tbe iirsi
subscript oi (he iwodimensional
errey marlril oari be looked on as
deoieino wbieb oi ine two single
arrays is lo be obbsen The nekr
subserioi is iusi e pciimsi co the
reouireo elemem oi ibai baniouler
single dimensional aiiav

so ii you bad 30 ouey dimensioned
wiib;

nlii mrmimii
You couidlook on itas eithsra reble oiloo olemerns <5 ilmes 20) ores a sei
oi iiye arrays, each Consisting oi 20
elemems. To find rbe value oi ibe
slemeni addressI3,7/ you can eirrier
imagine ine micro looking oi ine
elemenr ine: is iound ai the
imerseerion bi ine iblrd row and
sevenib column oi rsble or ine
Seventh elemem oi ine ibird array.

To sum up, the first subsoribr
moves you along one dimension to
seleoi an array, ine seoond subscript
takes you lo zbe reouireo elemem oi
iris: array

Notice, boweyar. ine: elibouqn
oeob elemanr ie loeaied bv iwonumbers. eeob alemeni only curllains
one iiem oi daia

Arioilior boirn is that more is more
inen oria way io structure o set oi
eeie Program ll deals wiib ekbeily
ine same sol oi dulu as Program I bur
iba arrey is dimensioned difiereriily.Hera ine data i_a aiill bald in e (wl:
dimensional array. but new the firs!
subsorior reiara ro ine boairion in
olaesi ine eeeond I0 the subieoi. Yhe
dale is ine same. iis ins! siruciured
diiierenrly les you'll sea ii you look at
ine daia in linee iio io isoi.

The ooini to grasp is ibai boin

You'll learn a lat more about
programming by trying it out for
yourself than by reading about it

methods work and lo ine miero ii
makes no diiiererioe. vou oan have
ine iiaia Slructursd as you wam and
so lorio as you flea! il oorisisieriily you
get ibe right rasulis.

Having said iber, noweyer. I'd
aduise you ro siruoiure ine oars in a
wey rbai you ilno riaiurai The
computer may nanoie ii wiin no
oroblem but ii ooes beio ii you
yourseli iind ii easy io umierarand I
oreier ine way ibe dare is siruoiureo
in Program I Tu me, irs simoler ro
look on ibe array as:

l|I\ |ii|b]lIl,||nllHnilI

wnere I can use ine yalue of rbe
subsoribi auo/oer io “swiich” be—
iween ibe liars oi English and
comouiirio marks. In leer iriavs bowl
mink oi (ha subsarlobi. as e seriaa oi
swiiobaa or onoioes iher oroylde mo
wiin rouies inio arraya

I lino rber ldao yery beloiul wben
we some io ibinos auon us ibreo
dimensional erraya, which we now
baye suoiooso ibai insreed oi iusi
bayirio ine merka ior one elasa you
bee ibe marks ior rwo. How would
you bundle ibemi vou couid, oi
course beye iwo. oarallel, rwo
dimenslonel arrays suon ea;

IIVKCIlII\'||\llI\|l1l(!,||IllUMi|
earlicliaai-alauuinbaaalzlaiil

and swiron beiweori ine twu es
flendsdi Drydu con lurrib rbem ullinio

ll liil Prn|ru H
1| mil aarlilmi
XI III lfilltllrlilq (lll II“
ll FM pultinrlll Tn I
SI FBI lulllllll Y0 1
bl IEID llrllipultinilyluilliti
1| IIEIT Will“
u mi eeaiuari
H IEII inNfrll||¢i|>q \hl dltl
lll hlllll
lll Wnlflll

III Fill pilllillill III S
lll tntllltnlllilliklprlltlnnyiuhjlck
i
NI iizii |u\¢ll1|
is: eauimreee-kauiiiyiuliiiiri-ii
M Plllli‘ -no eeaii vi uu iirai tirl
a siiyllan urkl la -ieaeiwyareea
11. MN llyll
lll om :i,u
in llm mu

one bio ibree olmensionai array.
This is wbei rye oone with

Program lll which rekes the data in
Figure III ano aoos ii tothe bare irom
Figure l.

we sei up ine ibree dimerisinriai
array wirn line 20's:

Dlll urlii2.2,:i
The "ibree" oi ine ibree dimen-

I st
Suhiecl

Engnih

Cgmnufing E

I/Yum!!! A ||:anl1n!n/iuulll

1| IEI Frbqlll lll
ll MI llrlllylyll
SI ml |!H|i!il!lI\| thn nu
ll FBI cllllll YB 2
SI FM ilahllflll YE 2
ll FM Illllflllflll T0 S
Tl IEII llrllillllylflllihlhlltilib
I II" |lllHMl
9| HIT lilllltt
ll Ifili zlm
Ill IE! l|ltliru|l!i|\| lhl Hill
lll HINT 'IM:h IIIMIRK7 Eiqllih-1 C
Il|i|\\Il|-1'
lll llflli lilliui.
Nl PIIIY ‘Midi pbllillifl 1-!‘
in iilnli eaeliieii
lfl FBI lllllfll Tl Z
IYI PIIIT 'C\|ll\':llll'||rk'l|rllIill
|,|liiljxt,|Allt\wli
lll HI! Illll
HI E)! Flrl! illll
ill Qfll |lyM,|S
lll Ifll "|:'|“
HI lill lilllli (lll!
in lillii 1|,u,u
lll Mil lI,7!|7l

W r’”“?r-=r$r7i

Program ll Pmgmm III
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There ‘s a lot you can do
with data once you've
structured it in an array

siona reiers ro rbe iaor rnar eeab
eiemern now bus urree subsoribis
useri ro oosirion ii in ibe array. li you
likeyouoan imagine Figurellsruokon
rob oi Figure l iornrino a bleak oi date
made up oi iz elemenrs iz rimes 2
rimes ai.Myselil'drarbarlookorrires
a ser oi ewirolras

Tire iirsr subsorior ean be i or 2
and eriooses barween ine ciasses.
The seoond chooses berween rbe
subieors and rne rnird beiween rbe
oosirions. onoe all rbe swirenes are
aer the indek lrbe bir in braokersi
ooirrrarooneoenioularalamenrlnrne
array.

The akrra dimension our new
aubsoribi lies given ue allowe us ro
sriooaa barwaen rho iwo aera oi
arrays lrolding rba oera ior such class.

D!!pi!8 KHB IECK [HEY W!'I6 now
bendling anorber iilmerialon. rria
workings oi Program lil srioulo
ororiuoa a reeling ufdéil! vu.Thn linea
raeoing rrie dare inro rna array are
oraorieally rne some Bxcupl riuw
rnere's a rbirri FDR . . . NEXT loop.
ibis deals wirb ine rask oi nandling
rbe dare ior rba rwo olessas.

Now wbon we inrerrogera rba dare
rba orograrri will give us ine murka ior
rbe same subiaor and ooairion in eaob
oiass can you alrer rbe orogram so
rbar ir eombares \he average oi rire
rrrerie in each subiaor or givaa rboee
subieors wnere rwo or more obildran
gor over ball markai And oen you
mugrrao rbe inours and make rlre
massages e iiitle oloarori you eoulo
eyen add more oara iroms io make
rba aksmolo more realisria.

As you aun see, there's a lor you
earr oo wiib oaia once you've
erruorured ii in an array And, es you
migbi guess. vou oan lreve more
dimensions ii you wisb, ibougri ibars
rare irr oraoiioe.

Trra main boirri ro bear in mind is
inar wrriia dare is easy ro bandla in

arrays. there may be more rban one
way ro bandle ii.

A lirrle rime and rrouble rbinkino
things oui beiore you srarr coding aan
sava you a lor oi iime arid rrouble
later.

Now let's oer away irom rlre
alessroam and look ar anorbar use oi
arrays. Take a look ar Fiquie IV. wbiob
sbows one sraoe in a oeme oi
nougbrs and eraesas.

Frpi/M!V'Nul4J!r!|ln|1z~rn:.in'
l-low would you raoraesnr rbia ii

you were wririrrg e nougnra erio
cmaaes program? Tiieia are niiw
placesrooleymsoyoueoulri number

each one from i ro 9 and keep rrack
oi rnings rhai way.

rioweyar isn't ir iusi made ior e
rwo dimensional arrayi Program IV
snows one way oi reoroduoirrg Figure
lv on rbo soreeri.

There's norbirig diiiiouir aoour rba
program. Line 20 sers up a iwo
dimensional array grr'i1si3.:ii wirose
nine elerrrenrs will lrolo rlre iniorma-
rion ior ine disolay.

Tire iollowing FOR . . . NEXT looos
rake rbe dare irom lines iso ro zio
and oleoe ir in rria errey. The neared
looos beginning er line loo rnan orirn
our eaorr elemenr in rurn uniil rbe
wnole grid eooaers.

The IFs and PRiNTs oi lines 130
and iso are iusi mere to make rbe
grid look berrer. you oarr leave rrrem
oui ii vou wisb.

Once you've grasped new Pro-
gram iv works you're well on rbe way
to wriiing your own nouglris ano
oroasae orogram. Airer aii. rbe
pmgram used the iniormariorr in
grrirsii ro disolay ine sraie oi rbe
game ior a oarrioular ser oi
iniormerion, ao wby nor uea rna array
io kaeb rmok oi u wriola ounrei

you could sren wirlr ihe array lull
oi sobaes und rben. or ine olayarr
give yaluee ior row and on/umrr, pui
ine rslayunr symbol in:

jrldflrnirldllilill
lfifif BBC?‘ may/5. Thu! way the Billy
will reoord ine arara oi rria game.
l-lave a go or wririrrg rbe orogram.
you'll iino rnar ii will irroraesa your
undersrarioing oi arrays enormously.
And. ii you iino ir easy. wby not nave
rne eomourar deoiare rne winner or
avan rake you on itsalfi

lra your deoiaiorr. Arid rnara'll be
more on oooisions neki rime.

ll ilzii Ir||r|| lv
ll III |ril|iI,!i
SI Kill Illllnl lhl lllh lll Ml illl
lll“ lhl lrrly
ll FM rill I Til S
SI FM Illllllllll TB 5
Ll REID griallmncoliluil
1| IEIT IIIIIIII
ll Iifli rail
in mi |ll||l|yll\| rile ||u mu
lll FER 1nIIl Tl! X

HI FM III\IlI\'l Tll S
lll PIIIIT qrillirllylillilln
lll IF COIIIIIK! Till PIIIT '!'|
lll IIEII llllllll
lil PIIIIT
in ir mi: ilcli mlii
l7l IIEXI r_air
lll Ifll Illl ltlh lll!
1" INTI I,‘ ',u
lll INA l|' ‘,' ‘
Zll MT! ii,‘ 'r' '

Program iv
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RIBBONS

DMPI £3.95 DMPZOOO £4.95 PC\X/ B256 £4.95

COMPUTER LABELS
Pull RANGE or Si7ES il\l sTocl< e g i.nnn 1' ," k i'lr,,' man TRACK IN rllr> ToP DISPFNSFR £5.15

LISTING PAPER
\X/E STOCK A FLILL RANGE OF LISYING PAPER AT HIGHLY COMPETiT|\/E PRICES

E q ZUUO SNFEIS Of ii‘ x 9' ," ip! (Mg Pieilii With VTHUO DEFYOIJUOFVS El I35

ALL PRICES INCLUDE VAT 3. POSTAGE
Qfl Stand 52 Amflfiid USET SHOW Man(hE$l€f [Z2nd/23rd March]. We will be demonstrating

ioaosrrlor driving a daisy—whee| prlmerl
our ID nippled stripper will alsn be performing. rmP £11.35 but iree wirb every soirware order

over £100 taken at the snow.
Garwood Software tA member of the Garwciod group oi companies visa

e e iiegisrered Offke: 45 Plover: Mead, v/yam Green, Exxex cull 5 or: 5
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siq board comes
aboard ma
Vorlea EIDFIIS/OrvI i bun/11 Vi sim

ONCE HDDII 3 (ime i had lrcubie filling
ma 15k mamory or my Video Gama
vvhah | expanded i! In rm | couidrfl
imagine a use rm all mar space Tha
64k oi a cwcaea was iuxuvvi so why
have i lust bought anolhev hali a
megubyle or RAM In the fovm oi a
Vovtex BKDBV\s|cF\ board?

For about £150 ior ma 512k
VBVSiDfl yuu gel a isrglsh box oi very
subswmial D3C|(iHg a damage m
llansil ii un|ik€|‘{ Nesrling m "HS
Ditkmg IS an assembled phmao
Ciimlil board, a sheei of oiasno a haai
sink, a cassefle and a manuai

Aii | had (0 do was oaah up my
crcasa, switch a couple ml micIO—
chips aha piugs around, box it up
again aha I had memovy beyond my
Wiidfiil dreams V or mayoa. more
mom ID make ITW dreams wilder

Alihough no soldering >5 invnlved,
you do have to periorm a huia "mam
surgery i so ii your computer iS sml
UHGEV guarantee don‘! buy \h|s
buard.. vet.

The weii produced primed circuil
board had no Sigfis av obvious last
minule changes. There were sockels
rahma mam integrated circuils aha aii
am three were LJCcup|ed.

AS pan oi ihe HVSIGHBUOH
procedure you have lo move the zso
microprocessor and the Amslrad gale
array from we aompmars board la
{VHS HEW board and piug lwo 40 oih

Thinking hig ?Then
hali a megabyte
oi RAM may help
on headers iinked lo me haw buavd,
m their Dlace.

The buard cuniams I5 dynamic
RAMs aho a i6k ewum |h addiliomo
a iaw misceiianenus chins, them fife
DUHEV lCs oh aii of the ZEO's imes. ii
Your iumre ewarvsinn Dlans aremodes! masa wan’! aflecl you.

However ma more you Dlug mm
the 9Xp&Irl5i0rl porr ma move iikeiv vuu
are in exnerience bus ioading

TONY HUNTINGTON
indulge: in a Iittla brain
surgery and inn/aln a
Vortex Expansinn
Bfllrd in his CPC4G4

pwblems uniess you have these
DUHGYS This iS one cil several feaiuras
cl this board which ma manual omits
to pub||c|SE

The manuai iS the “make Or bvaak‘
cia ooam likelhis llvcu aahw inslaii
the board -1 s usaiess -ifld ii you oahw
operate a ifs equally useiess The 4s
page A5 manual is your only hav to
Khese \w0 pmblems aha yahas lmm
good iirlilallillflfl waoadma and ex—
aahamo CF/M) Io adequate (descnp—
UDH of new RSXs).

The Wslaiiallon prucedure is ciear
Hfid merhodical II assumes vvu have
a iayman's knowiedge 01 eieclronics,
E counle 07 Sfilewdnvers a steady
hand and hillf fin i'i0uV WHH H0distractions Whai | vooha to be a mcs
as

__Ya._ +_
fllmdwme

EOMPL/VINE W/YN Y/~4rAMsWA|7 Ayn! was J
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llos Tumorr sank oparaiirig syaram. IFAST
:aAslc Tum on nos raiurn lo 64k ayuem.

niaolay mummy ituliaiics. rsmwIID '
:aAm( salambnnkiulraorcommann oniyr iilululs

[DEV salaci ouioul device for ILIST.
XLIST Lis1 a Bnic program oaoupying aayaml

[SAVE

:LOAn
mun
mew

IMOII

lcAu.

mow
IGOSUB

XRETURII

IPEEK
IPDKE

aanlra.Save a Basic pmqram aaauaying aauaral
hallklr
Lnad a anagram sayau by ISAVE.
Lnad and run I pmflrlm suvzd by iSAVE.
Clan nus or mom hank;

:sPo0L.0n Tum on :l2lr oriniar hurlar.
lsPoo|..orl= Tum ofl 32k primuf nuuar.

znlar lnflbhina coda moniror.
GENERAL BASIC EXTENSIONS

ICOMMON Enable vlriahles ro bu shared between
banls.
Cail a machine code rouzina lh aoaoiliaa
nanlr.
Goln a liha numoarih lrrmherbank.
CIII asubroutirle in ahoxharbanlr.
Return lrom a subrflutinu in onolhar
bunk
Rand a mamory laoalioh in any hank.
Change a memulylocutiun in lny hank.

iamxn

XGPAPEI
IGPEN
IMASK

:un||l|lAS|(

svsrnu cowmuvns murnlcs sxrslllslpus
soaaa up Moaa 2 diwlly wirh nowindowing.Nnrmal uloaa 2 aisolay.syhahranisa aoraan uaaara wilh nam-fiyblck.Read a churaclsr from a giyan ulllnVacationSel graahios paper coloursal graahloa PEN oolaur.navinaa Innklnr alanlng dnllud lihaa.canoal ariaa: af IMASK.

DA r4 FILING sYs1EM
IRAMOPEII

:RAucL0sE
IRAMFIELD
IIAIIIEAI7

IIIAMWIIYE
iniconns

opan am aaorion of RAM.
clou anu aaorion oi RAM.
Durfirln ilalaa in dull raoora.
Read I ima record.
Write a uaia reaoru.
Calculate maximum rlumbel of raaorda.

SCREEN IMA as svs'rEM
ivlnsmon

:vlnEo.ol=F
:scnE:n.m

:scnEzlI.ou‘r
lscnzins

HM: r A nlmrrllrv or Ihv Mw risx aommahas

mu!)

Alumblllfli) mrllmonic.sal ua lo aigrn brukpoinn.Dilpllvlblnckolmlmflh/.Fiil a block ol mamary with nan/an vllua.G huh maahlna aaaa arogramlrom glvirl aaaraaa.I Laaa olhary lilo rrom iaaa ordim.L ulaaaaamala maahina cado tomnamohia rorrn.Move a block of mamary.Slvuuhlrlarvliielnlunoordilc.rum prirltsrnnornlloiaolay or Illa! zao raglaiaraanlams.s show nr llllr a given mamarylaaarioh"r rraoa or sinqimswp a mlchirlecuda proglnm.

awe;

Ylb/u /1 Munitu! Eumffllfldl

\

laarura ol lhis saarian is a oaraaraah
emilisd "Whll K0 do whan ii ooasrn
worn". This is a check lisl whiah la
worih iollowirig oalora you re-
assemble rha aomourar lam alaaaau
ra raoon mm lallowihg lhla araaaaura
my hoard worked lirsi lime.

Thara is a ssclion in ma manual
which halos yuur hana through rha
iob or raaonriguring cl>/lvl 2.2 ao iharii has a szli TPA.

The oroaaaura is explained for
Amsirao sin disc drives ana Vomax
5}Fr\ drives. Having nairhar, I have nol
yet tried ihia hitoul. urioar CP/M you
can use much or rha ramainoaronha
expansion RAM as a RAM disc.

The lihal. and waalrasr, part or the
manual daaorioaa as naw lisxs
suooliao in RUM. ll aanalnly sells
shorr soma excellent naw instruc-
(inns.

I felt rhal there was a sscliun
missing from ma manual. Thara was
no oasariorion or the electronics in
show, for example, how iha haw
memory was maooau on ro the 64k

canligura RAM an l 1 soraari lmagas.Turn elf aaraan imaaa aynam.ooay saraan lmaga frnm RAM In saraarl.cooy ourram screen to RAM.Calculutl maximum oumoar ol aaraanimagaa.

auoraaa aoaoa or the zao, or which
l/0 port: ara uaao lar oanlr swilchirlq,
I'll hava ra load my disuiumbiu!
aamarima lfld invaarlgala the ROM
for aama answers.

This aolrwara is suppiied as a
CBQSBHB Wilh (W0 uli|i(iB§ 10 ailliltili
raoanliguring CF/M, and a prom
whioh contains rha haw RSXs.

Table I hriefiy summariaaaiha naw
nsxa. which call ihlo riya aaragorlas»
sysram aammanoa. ganaral Basic
sxmnsions, graohlaa exlerlsiorls, oars
lilirig ayaram aho saraan imaaa
ayaram. unsung haro oi these haa ro
ha IMON which rurna on ona onha
best rnaohina code monirors I haya
usau in a long whila.

Table II lists the mohllor currlr
manos, unlarmnalaly I have ulruudy
louna three bugs irl the monitor. The
oiaassamolar will translate wlaoo
into IN A.00H) a note the miaalhg
laaalng oraalrsr. ana will irahslala
me inra RST rather than HALT.

Mora worrying, the line aaaamolar
will translate IN Aiooi imo &ED78

J2 April rm cl7MFun/vs wm-1 TMAMSYRAB
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sear,

a
ri
in
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whioh ls aclualiy IN A, lcil
The gerierai oasia extensions

fuiluw (heir “bariess oouniaroarrs
excel)! that rhay allow 8 bank numoar
GS weii ES E line number (0 be
soaairiao irha laaaio orogrorn area is
salir inio riina 32k banks)

ICOMMON enables you to soooiry
whether yariolalos wirh rha same
name in dlflerem banks mean the
sarna rhino

The graohias exlenslurls ara iho
sranoaros which severai oaoola aia
aliaring, aho irniraro some or rho
aoairional instructions airailaola on
iria CPC6i25.

using iha nara liliiia hsxs you can
araaio a ranaom access oaio rila
oomorisirio a numoar or recovds oaoh
solir lnio fields Eyary record rnusl
haira rho same larigih ano be solii in
thé same way

The soraon imaga hsxs seem ro
be 0| Ieasl value YOU C571 store up in
i7 soraan rmages ano alayrham back

at uo ro rhraa imaaas per saoono aria
ihars aoour aii as you are lorr wirh
only 16k lor a sasio program .

lr you are running CF/M programs
you will probabiy aonriguro rho mm
as a 445k RAM also with a 32k
prlntef ouiyar arid CF/M 22 wirh a
62k TPA.

lr you hayoni gor discs you will
ieave ir in irs oalaull srara or zaeh rar
Basic programs ano Zfifikfordata ior
224k lor dala ario a 32k oriniar
buflerl

In this arrangement the banking
system aulorrletlcaily DGWGVVHS E
sylvlaol AFTER 32 insrruoiian scl il
your prugram inoluoas a SYMBOL
AFTER you Wlii Q9! an error message

ii also oulls HIMEM down io a
maximum oi azsio cm oanlr 0 ario
32751 on iha orhor eight banks This
couid be a bit rasiiiarino ior soma
Dmprielary orogramssoyou hayaiha
oorion ol iBASlC ro rarurri to an
oroinary oar CPC464

(7/mdaaaae

vsnnlcri rhia is not the
araaaon to buy if you aro wary
abaua dQl\n'I\g insido your oom-.
pillar, nor is la -Iny gooo if you

,nra lanking cor CPC61Z8 oom-
p-nibility.

ll you lilra writing uory oig
Basil: oroqrama, or would liha
(0 houa aayoral Progrlrru in
mamory It ona limi aha lwilch
hutwnon thlm, ahon this in flu
board ior you.

If you naao a Ilrqlr OP/M
"nu lor ona of aha bigger
oommaroial pmgruml Ind naaa
the aimao aoaoa on RAM dilc,
this is a ohoao wly of inning
oaah.

I like thn idol 0| the hoara
fitting purmnncntly inaiaa aha
oomouaar oaaa e no orooloma
with dirty or lousu oonnao-
(inns. shama Ibout (ha bug: in
the monitor, bul I'm wall
olaaaao with my uurchllc Ind
wouldn't ho without ia now.

4°74:
"'v“* 8256 MEMORY/RAM DISC UPGRADE TO 368k £60

EXPANDABLE INTERFACE
FOR THE ANISTRAD CFC 484/G54/U128

DUALl'lS2C|2—FULL EXPANDAILE INTERFACE
lror Modlml, vrlniaor, rouohoaar
2 Foil. 25 Pin soolrai wirh lvlooam hanoshairo sionala
5 Piii nomino uses sac saiial caola uual R5232. 5 sir
Priiuar Pail s aii Pomliei l/0 usar POYL soirwaia an
ham 2 X sioawoys Rom Suckers
CPM rm: TRANSFER SOFTWAREro anauia riia rranslai iiom Apricot IBM, rihainrrairia,many oihar cw Machines Also anaoias usa ul ialaaamGold rvlioronai ann oihai mrormaiion systems
nlvlulsc sy zrio DISK nmv:
soiiwaia Poiiaoiliiy oaii roan ano wiira 5/5 CPM oislrs
lai IBM ano comoaiiulas il5sl<i
Wieasespecliyiurllfill/564urE128
AisoA\/aliable 3" Second oiiya
New i MB 5;" Drsc Driya isizai

iiiolurias mulli loirnar saliwara
5256 zrio Diiya

x ROM EPROM

CUMPL/7/N5 W/TN ms AMSTRAD

mm :::1‘:i

SIDEWAVS ROM
rzinor Mariam ossumlilaioii horn
Ainoi Maxam RumiFllsTlma|li:in|or1acu1
Ainoi DISC unluy on Rum
Ainoiwoiu Plocessalon Rom£145.00

£55.00
£245.00

MICVOPYLY Rom caio

soohais 7 MODEMS.£65.00

DVEIIEOOAMSTRADCASIETTETIYLEB
‘ oven 200 now olll DISK lll amen.

run Iusmsss soflwons RANGE includnl:
size, B256, snliwarn Inc

Mlny omu nu" In sroalr, PMIII Inqulrl

MicluPru Programinarsioolhii homPreslei Rom (FiiSTiIY\E!lC lnrarlaoai
AH rha larasi gamas as soon as ralaasaoSpeech Syrlmeslzers _ From £25.55

worosioi, H i9 00
:15 or£4: 5|
m Inaaa.oo5|

151 ancu an
or ll Inrsaaanl uaan mi
ul In125 ua

sin. wiyiiiii W‘[nil ii_ii.i
Diailllrlnv

iunn..iiiiou

tn
nu I5raa 5|in annu u

£45.00
£15.00
£25.55
£15.55
l::l5.00
£35.00
cl 535
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SOFTWARE FOR nm AMSTRAD

§EU(>SO>._~....,...1.......,.,_,.,..5....-.~..1..1..1.........55....~........,.,.,.,., ‘\l\/ ‘IYPv“LLlL~kJ\JL1.)\4\ .5. \YIY4\Y>4JLL5/\4\44\4 ...“. .... .... ......_£Bu<;s0rYsOFIWAH::1EhBussu!Y§crMAREBFFsuGSOrYSO> vwmiazzsuzssorvsorwvM3005...Mm..mm..~m.W.. ......".._~..»=m.Mm...wm..~.q,,§A. ..AFlFBEEmrG5(>FY5(>FYWAREBEEBU(\S0>1SO>\wA"tEtEBu<;:;o’Y5oVTw'. bag.. ......-..m............ .m...w.......~.... ...“.
\ assaue ....1EB€EBu 5...
"Z§'€.€EE iii‘. . 5~...m ....
';y',¢§,gg General Purpose Database $5;
“"1"” Ultrabasz is B general WI! m= .........¢=.-M... pnckagz HR.50.“... . .“WM Allowing 1,.“ amounts »fl:E..mm..= .0 be stored 3...; 55$
JHsoW\ Pmcewud ll \s exlumely powerful flexlblz & e to use nu:55‘!sgffigg Once S2! up. lhz mformalion may be remeved sorted on W. - WA“sons any figlfi. dx5Fla\/ed. updated, pnnted 21¢ as required rm
yxggofl It 15 xdeal or u>e m the home. smool or olfice and ls UH
EBUGSOI supphzd wnh a cornprehensrve manual SO!EEaucs(;EFmIGS
mam uvvxmmu
mamwarm;.wmm:
vwmmWWW Em. file may lypxcalfy hold ..., ... 400 records Lbased on E5;

ygnwn a 5 field x2co\'d7 BEE. . 1W»! . as.,WM I More Khan 25K ofmemory :0. dab: siuragz ,5“
2' ‘SW " 0 Speclal label M.or vsor NAB;SwS(; pnnnng Iacxlny ‘ ‘W,
mam rsxuoson
Isuusorisuusn.m...<.s
:5/ckBUCIisruau TAPE sur\n€aE+_s £14.95TWARFB
‘E§’.‘¢.'Z$ DISK‘v;z.'.*‘ £17.95 . Eii.. VSU1 w

Mm dnvzn .1. easy ... ..5. .l?§
Up ... 15 fields per record Sn,
Up lo 25 dmracters p2I|12|d :15;
Any number 0111125 mav 11¢ crealzd M

.rrv
urv
so:vs<
v/'I.=
1» v
G5(

Em.
£
DISC

E

or50. am:
rs sewws sea

13.95

16.95

.0; ass
.su miniG5 nu
U6 MKsun WMEau nvu
Em armaii son
sasmsovmu»-|s<...><m;om
wARB$0FYMKGSO.nwuues1
u-'r1(BuB£

' swnauzvsunglé
wsov;ons'\sss..>.:»vrREH
esugmgl
ucsBLLSITWAr|2..sFF'W
:':u1§§g;
BEEBzamvw.;~saswFY§
./mzaggg
wm .WuAPEG5(.rrv.MuG5
Oflwisunsomcsuvscmzzewsowazz
;0n5111£u!.sw§RE!
GSGHDARE....-mwu
.@.|..>u vw:
s».....§rNH... onAHIamvsov A 11nunsfiVF5?TnwA|vLE([iaunsori'5?$l'YwAR|BEFRUGSOFTWT.w/wE‘FF1>-1u<;sovv§?YY_RT.w/1 |\iin\1csn n1rn<<:v1-.<:f1W7U'lFmn<$50f
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What it offers the Amstrad user . . .
Electronic mall is much
cheaper than the punt

The mailbox that
is always open ‘

Go teleshopplng on
your micro

Stfldlrvgmlllboxmrslnglnla @=>\=mb@mm»‘
whose vvumhtn -1' fluidly glowing‘ <, me
=m-pm lcnm nl communlmliun wwsw Van
(an send u mlzuugl 0| my lmglh 1° mum,
mullbux lvr Ins rhnn ml can cl I mu um
stump And u douvfl com = pkmvy mm: 1» sand
IM um. muuge Io soc dlllzllrvl m\vlbm1zi'
Evm » meunge kn! ru - mailbox cu rhe gm“
Md! Bl rhz was nnly (mi; 30,

The biggal bulletin
board ol them all

Uunumberolbullnin bolrdslsgrmnngrupidlyThe only snag n Aim rm M |Iw|miIy aremg: um mar 7 which mmni mu DI mmpm|. an -no flying re make zomncr and -u1.» Mun lll W. 9“ u cm Eflyfidd Ion! Billwith rm Mlcmhnk b..1|¢u-1 board (hem B noum“ lo rm numb“ =1 pkwpll M” <¢ .1 ch:same lime And nu um tome numblr =1mrngcnes Ihur {Ell 1» diaplnywd an rho board
Glvt your mlcm
mainframe pmwer

WM\M|nnUnkyourmkmb¢00mnultrI\'\lna|mm amw 1» mg Tum Gold malnlrullilwmpulfl_ and mu w mp m mm-¢<m powerand vasuillly mg“ Wily ywull \>¢ -nu lo -1gum numb¢rc\m<hiI\Q rmqwfll mm an myI\lIl on I mm“

MlrynLl|vkB\nnp&|1:\lnI\24hm|nndly‘¢v¢|yday Tm means you can nuns: your mailboxWHEHWQI you Mn.‘ and lram whuzvél you .1.‘hume‘0llV:e_=1vvor\ 7 twfl I! hmel befllonmor gnll club‘ N0 DIIR noeds in know whale youire Wllfill W mu yflur mesagz

We're only a local
phone call away

Thema1o|\fyDlMbcraL\r\ksuhs<l\be|i canzunnéfl rn DUI mm“. cumpulu in Landonby makmg 5 m| phony call Tm: u posnbltburauw rhey USE emu “mm PS5 ,,-mm.winch has wc& Wm All DVEI Bvirsm A wmx,,v.<m¢ all Vi all you um -00, ior am axxesiMa M\:mLmk In Ell rhe ulhnr ronnlviesb¢|L7Y1Q\r\g (0 rhe unlzrnallelial Dlalznm lwlem

Telemessages — at
a third off

The modem !qu1vB\¢VIIullJ\¢lz|¢gramvsil1t
relemzsage 52nd .1 below mum and dzhvzn) u
9-mmeea by nm puii rm mlwm day (mm
sum”) The mwx WES (mended rm vwpla
phmwig rhelr mm/,;¢ '0 nu A1pernI0I,v/hlch
cam E350 (or so wards But Wu can YYGAIUQQ
n Ma M\cmL|nk‘ [or only £125|01 up in 350
word!‘ Fm an um 65» Wur m¢@.g¢ can be
dehvrrud m an llflumvw g&fi\n§ mud

wnh Mzzmbnk W“ cm uudylh: Bnnnn R.num!-.1». 7 -M mm my your mks: m mu“You W mu mm. mm Am (Wu mm -buuqum 0| flown: m .u pm 0| the rel:Qvarpplng levolunan‘
Send and recelve
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What does Ii
all con?[iii
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How much it costs to use MicroLink

Initial I0glllntim| (=1; £5

5|-,.-1|»; charge: £1 per (.al¢m‘lar month or
pm
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lnlrnrnailon on-h--,= VanouschargeiAny M9,. thalmwbeapphmhfie WM by yoube/M! you DMHM Al({£ii to Ihe dambane
MicmLink PS5 my-1“: 25p PE! minute orpa" (sou hand)‘ 3p per mlnulz Of partU200/75 baud)UVIH/apulvnmuxus mtmdz 01:01 Lundunmllflwd
Telex mqlIt1ltir.rn:£1O

Outgoing tum 559 per mu characters
(um Hp per 100 (EnmpE]y 18p pt; mo m
Amellnalyfil Z5per4UUlRe.ilolwor1d),£2 15
pa! 400 (5l1IDi ar real
Defrned ms‘-gt‘ 59"! 0'! m- my 1!Vl>lL2 are
Wm Io .1 w W zzrlt amt»,

Ilwmnlng ¢=|=-< sop (or (ash (mmdlyaddrassed aw d¢1~==.1 tn yuur mailboxOblnlnlng 5 mailbox Ialerellté fmrn m¢ senderl11Cl|i'S 3 lurlber charge ol 50»IL y, Hot pombie t, M...’ .= Mu MJINIDVI 0 mallbuxmfsrevwe r/ <1 Mu 1. m=y.,..4 WIMDUI .1 ma!/baram“ 1». am, ml >¢ udmaed 0/ VIM! .1.|-yW my .9 Flfllluil H ,...,.»m my”Em mgr mm my M. nnd UIYVIQ lhzlnryflty willW100 t my. .7/6 SW97 arm: .= month rm.’5|/1705! (‘VIWQCA (D4415 l1CY!v(uVVtd delzefldwg on 1»,HINDU"! mm wag, find M. Ali! mud: (7/1'10?!Mt find Mm at /mm
Tzlemunagel: £1 Zfilnruplu Qfiowmds
Te)!-memzgozs (HIV 5. M IA/Uh an ymm gmenrtm
ea"! /DI as» mm-1

RJdtnvpaqingNocYvaIgH
:1 you My. I an Radwrmger wt {UH be >-1m
aulomaumlry IA/HEVIEHCV . rvwswge yr momma M WW
mmlbfllr

lnlunitimul mm For ma am 2045
charatiers 7 20» to Gtmlflfly and Dtrimafk,
sop ro us». Allillillfl, Canada. Slflgflpcrvay
Hung Knng and Israel For addxltunal 1.024
mm“ 7 10,,‘ 15,,
mt. tlrdwti YER!!! Lo mt Ifnlrsvvnsimrl 0/
m;w.=m by 1» Ddlmm XQVWM lo orherflaknm
fierwtvx wan: mt ux Ma-»¢:1»< 0/Man Muhiwe
rnjrlllmdddwtfitiunlflrinmzsysumhosrlncnlrilvly
DH! WWW» =mw¢
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enclusnle MVAT Currently .11 mm rendered
m0mhW
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Software over
the telephone

-M1¢mLvvk|ss¢|ring t.ya<@mmm¢<>|
safiwave prowams Wm» you'll be EH2 to
do»/n\0ad rflncrly mic your m>cI0 The rang: yn
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makes DI micmi

Talk to theworld
— by satellite
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What you need to
access MicroLink
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F you flick through tho
oegoe of Computing with
tha Amstrld you'|| on

thut rnoet or the otogrurtt iittingu
are guito short. with urournt wk
of RAM nee it rneont that yory
iittiu M yourAmnnd’l mernoryiu
hoinq ueott at any one time.

W0uIdri'r it be useiui i1 we could
store several Basic orogrems in the
memory et once, eno be eoie to
ewiteh between them enu run eny
OIIB7

vou could then have on Pete
Bihby‘s eitsmoie orogrtrne irorn this
months beginners ertioie in memory
ar the seme tirne,1or instunee. Vou
wouiu be able to seieot one, run it.
seieot enother. run thot. then com—
onre the resuits. it would seye H ior or
tyoing or accessing the ttise or teoe

Thurs iust one of mnny utee once
you heye this eoitity. it opens uo e
whoie new range of oossioiiities.

For instance one program could oe
usoe to nrouiry enother. it wouldn't be
ttiiriouh to write a utiiity to compact a
orogrom, tekino out the REMs. You
could also have a eeoreh ene reoieee
utiiitv eo thet you could ontngt
ytrieoio ntntee, Ind eo on.

These trt1uute1ewioets.|'m.-ture
you otn think e1 rnttny rnore.

The program accompanying rhla
ortioie winenttoieyoutootoretnorun
aetie orogromt or ttny toorett in the
memory. Thin merino thot you eouio
ioeo one orogrom ot at I 000 ttty, then
onother nt @2000 eno t thiro ut
£13000. Any o1 the orogremo can be
ttrieeteo and run.

You don't httye to uoe nioe rounu
tigurot iike atiooo. though ire eaulei
to keen trtok or where you‘va put all
your orogrorne 11 you do. 1t't ouito
eesy to ioee treek o1 where your
programs nrei Aiao Ira up to you to
mtke euro thet tht orogrent you out
et ono ettorete uoeorrt oyerwrite the
orogrent et enothsr. t-ioweyer with so
mueh RAM tree it's not oimeuit to llnd
e bit nl eotoe.

Progrnm | it e Btsio iisting or the
utiiity and Prugrlm 1| it en ossemhiy
iisting. when it is run seyerei new
oornmenot ere eoooo to sntie They
ere listad in Table |.

The first IPRINTPAGE, orinte the
ysiuo of o tyttem variable l'v0 culled
PAGE. This is ttt &AES4 it you heye
ausie 1.1 or &tAEBl iiyou have aosio
1.0. The sooeno eomnrenu,
:s:i.PAGE. es you've pmbably

,v r . V r ‘ ,~ .~~.;~r;n3,ry;,r.-t_»vr:»i-

. ,

m ran
BY ROLAND WADDILOVE

eireeoy guessed, sets the yeiue of
PAGE.

when you ryps e orogrern in or
load it horn tooo or oiee aesie stores it
st PAGE. Then when you type SAVE
iaesio seyes the program stored et
PAGE and when nun is entered the
orogrem et PAGE is run.

If we eiter the ysiue of PAGE we
can enter or 1oeti enuther program
without affecting the hrst, oroyioing,

:PRn1r.Pma:
issr. PAGE Jnugur
fEET.PAEE,IvnrtIh1IX

h..{BET TOP ,lvariabX IX
:51’. i_1:u1EH.Ivuviutr1o%
I NEH . Pnuanan
no/u 1. Nnw wmmlrid:

Ol COLIPSB, lhl! WB d0rl'! ovurwrita K.
|t'e notiuttemetteroioiteringorte

tyotern yeritoie though. i1 we wont te
go back to our originei program and
we eiter PAGE to its oruyiout ytiue,
the orogrtrn won‘! ha magicallv
motored. wo have to dn thtt
ourteiyes.

At wa1\ ts keeoing truck otwhers a
orogrem ttertt, iaetio eiso needs to
know where it enoe. rhie eoorese is
etorert in snothur system yeneoie
whiuh I'll call TOP.

The end of e aotio orogrurn is
rnorkeo by a couple nf zem bytes. so
to find YUP we search through the
orogrurn iine by iine untii we eome to
them. Tho ettorest it then ttorett in
TOP.

sesio ntreos to know TOP since

this is where the aesio ysnooies ere
stored when the orogrem is run.

seyerei other pointers neeu to be
set to the same value, the ones thet
teii Basic where the yerieoies eno.
The variables are placed ar the eno of
the program stoning st mP.-

By restoring all theee pointers we
restore the originei orogrem, which
can oe run agair\.The variables wiiioe
iost though, and it's eiwoys nest to
enter CLEAR when ohenging PAGE.

All this is esrrieu outeutumetieotiy
by the utiiity. so ti PAGE it ohtngto
the routine iooks toeeeiioorogremit
storeu et the new uoorett. ll thorn
nothing there. or 11 it eervt tenow the
orogrern ueetuts ir‘: oeen eorruoteu.
mew PROGRAM is ekeouteu.

This oornrnenu will oeiete rhe
orogrem et PAGE without destroying
tny other orogrornt in the rnamorv.
The nerrnti aueie eornmentt NEW
oostroyt everything in the memory,
so use ll with ottutton.

Ap1flgVlVY\fl'\IVfl9Bdl!.7 knnwwhul
PAGE. mP the LOMEM Ira 7
LOMEM it the iowoot ooint in tho
memory whioh is tree. The com-
mands :GEn=AGs, 1Gs1'.ioP tno
IGEILOMEM took uo the reieyent
syetem uerieoie unu place ire ytiuo in
one o1 ausieo integar ytrittoieu.

|lIl
lKl.P*yIll

will tet e% to the eurreni yeiuu of
PAGE.

Page is on extremely usetui utiiity
and a ureet hoio when orogrttmrning.
it enuoiet you to take lull advantage
of the generous emount oi RAM in
your Arnetreo.

rrru Ii tinq cttirts
i'I' ”.|t;1' 1._i
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LAURIE LAMBERT
inlroduccs you to this
deceptivaly tricky,
intriguing and
sometimes infuriating
gums

\‘

A)

%
E. :5?AWIIEE II I I

nu n
Ind can he

Q0 four pllyln. Till oiled
flllni In to pt the ugliunourn
polllallhryudnflllflnflillllct
mflokmamrnumdvgnhtlm
0| mooring aerrlalnniilln

Puym nu !I1mI'Il\l\ruw|rlfl\hI
am, nah turn cnnlllllnp of u
mlxlmum M mm imwu. Ann tho
flu! two throw! you my:
0 Yhrow n|| thu dlcu lqlln.
I Held ulmm dlcu ma mrow the

flll.
Q A-QCIM lhl \|’\l'0W ll IIII1.
On ma mud throw you mun soup!
the dlca lhnwn.

wlm uch throw 01 ma am mm
rlnga 04 Iwrinq comblnlthnl you
can clnlm m dllpllyud. Your mk -
ma mu crux 01 the wholo gum-1| I0
moon one 0| mun for um rum‘:
score. One: yau'vr moan In nation
you cm‘! pink ll lnnln, no mu an.

Hlvlnq mun n vulw ulmtlon, a
lummlry of your ourrlm were um
(he plavinul options you hwc plcksd
are uhown. Ploy than pun! to the
nan pauon. The game cycln round
=|| mu plnvavl until uvaryonu hu ma
13 luml - ruiflclont in wvor all mu
wnring combinations possible-

u you should wish to hold wane of
tha dlce and re-throw the nlhtn. Ill

um was
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:/ game

i

/ “ VARI
N J o1cE<J Ana r ABLES

Cnlnbinutiarr
Ones
Twas
Threes
Fours
Fives
Sixes

Scorinu lungs
mai all ones
wialaiuwas

‘ (0IB| alithrees
miai all ruurs
(otalallfives
1o1a| all 5iX6S

1-5
2710
345
4-20
545
6-30

¢

Fiqu'II:S|cl!ari am a/mm-

comhirm
3 ofa kind
4oia kind
Fuil house

inn Delcrintlnn

S(r&Iig|1l4
slfaighl 5. Yahlzee
Chance AV“/five dice

AH‘/mree dicethe same
Anyfourdicethe same
Two dice the Same and
ma Qthevthreslhe same
Awnsecutlve vun offour
diC2 112241345 cr3456)
A consecutive run U’ all five
Aiiilve dice the same

swim
Tolalvilue ufALLdice
To1a|va|ueofALLdice

25 Dolms

so Doims
40 p0lfI(S
so iai the first Yahtzee
lOOiorar1y subsequent
Tolalufallthe em

Figuru/1' swim Mo arm rcomtllnl

L TUTALII Ar, y'0rd1ce values
Enos," A":V'°'5iJl1—IGlBiaririI015!

sooner: A~ayiD'd‘““"""‘°‘
NAMES!) A,,aV,°'“a\@s1=>ws¢araaROUND Nu ‘Lwuiavaianamfl

"nu M mbfifufliimun . .PLAYER Pia ”°'““hn|=1y-araiiiiawYernurnbeyc , .MD‘ Piavai s mpuy

1
z;TUR51v\ 5"“ ~ duwiPKOGRA aiiavs am’ ‘”‘"

10 seiuv @‘=‘°“,'§;»m
‘W Dice fiaczsn
240 \n\|11d"° deanAw Se! u1>:.Ce ,0 ma
em! §1~\==‘ \s0o1e
690 Updawd e (IV 91""95° Bonus “rand \o\a\
1010 Léfi\dda:EiY?fl€I and <1isi>i=Y
110$}

11.90 SSPBHOUTINES1420 Rgfgig upriuns
I430 V ma
15;‘, 52:11 dice mas,1571: D|.cs'guu1

I67g 111 ine
7760 mflqorsiasvaun We, $10 cammm

1s1o ir1s1.:,g:_' kEy_ w1ndow¥*5ions

1| mi lilnuurunrunlulull
1| 1:11 -1 ll
1| mi ll mime 1|
ar an N II
1| nu mmmmuuummm
1| IE|l(:)|ill|||l||\| 11101 m mm:
1| IBM 1111111 r,1:11111< 1,1111: 1,2111
1111 uimm 11-min |11:1.|1m:11 111
:1 s|,u1m1 1
n 11111 1>1c:1s1,vu1111.u,z1,n1c:|<1,:1,
acnm4,111,mm|
n u1mn1,11,21.1,2m111m2.2:,n
,1.z11111nmn,zv,u,1.2u|1nM1,u
,iv,1,z|1I1nm:,1,:v,1:.n
lll mm 1111:: ms mmcn »
11| run 1-1 111 um .1 - 1 Ifl mm
111,11z,11:1|1c:o11,n-cam1111~cm1nz>
~c11m11sm:1v min 1
1:: 1121141“ 1
1:r om 11,:2,1z,:i,2:s,1z,:z,:z,11
14! m1 (nu 1
m um 11:,:1,u.:z,:z,:z,:z,:z,m
in mi hu s
111 om 11:,n,:z,:z,z:s,1z,12.s2,z:
1
m IE! flu 4
1n um zu,n,2u,xi,:z,:2.1::,:1,z
u
m mi Inn s
m um 11:,:1,zs:,u,zu,:2,2u,:2,
1::
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Amstrad musicians
take upthe baton
Haviris produced rha best graphicsssmwara with light ssri cOhtt0l, whichhas var sash sssri ah the Arrisiras. rhsElactricStudio havscsrrimissicrissihsfirst light sch controlled MusicPackage, which aiss looks set tobecome the market leader.The MUSIC BOX is available ahsasssris sr disc and boasts shimpressive iisr sr ieaturss, whichirisiuss
4s4,ss4 aha 5l2Bcompatible.3 channel ssivshshis ssuric.rsris aria vsiuma Envelope ossisrisr -irusmai storage sr approximately soonnotes.Prihisursimusiaaisasrs.Save score and envelopes is tape srsiscUse arivaissss iri swri programAhv KEY srrims sisrisrura.Auisrriaric bar iiric irissmariEssvis uselcohswithllghtpenoontrolDpticrlcsrssrrriusis editorShare rhemcirv oi channels iri arivCflmblhfitiflfl »Playback. Tempo Kev irarissssirisri.Octave.Demonstration rriusis iriisiusss
- rha Envelope Desiiner usssthe lightsari to draw the sras srihu srivaiassi-ris riumsarsia shisr Sounds ssh sasisvaa whiiu arivaispss sis aaiiasThe package CB" sa controlled svairhar iris ES sr i>i<rrshiss light PHD,by iuyltltilt, sr sv curssr iisvs whichwiii hsia all sssrs gsi the iuii ssssiiiirsrri thu vsiisus lkJhCti0ViS at ihasissrarri.THE PROGRAM WILL WORKWWHOUT A l.lGHY PEN AND CAN asPURCHASED SEPARAYELY FOR useWITH 1ovsTic1< on KEYBOARDrhs MUSlC BOX is piiced at cs as rsrrha casssiia srssrarri or ms ss isi thesisc vsrsiari aris iar s iirriirss ssrissrhs MU5lC BOX plus ah ESP Ll ht rahwill ss svsiiasis isr the priss o?£l9.95with csssshs Soltware sr :29 95 wirhsiss sasas suriwsra

Don't worry Joyce -
ou‘re not fa otten!

ririsi t18vE|0D|V\u"t work which will uilnw
iris ESP Light Psii rs riiisrrasa wirh ihs
ariisrras B255 Joyce’ ivisahiris, ii risw
risarrris ssriisisusri at ESP's rsssarsh sris
ssvsissriisrii issiiirv 11 vsu thought that
ssssis |l|5I§O is rli-isp in Beds, iris» you'll
be suisrisc at his asiivirv takrflg place iri
i.uisri-1-. sirhsis is use glaphics srssrarh, sasss0" the succusslul inrmat oi llie ESP lah eiOI Amsttafl hllihi ssriisuisrs, will sssr. issvsiiasis which will trarrslollti vsur simpleword processor l!i\Q a graphicallylllurhlrrallhq EXperiahcEMany B256 swrisrs wiI/ heed a srasriiasaasssiiirv and shfll//t1 iiriarhs new Lig!ltP9!isrssrsrii ari sriirsrhsiv irssisi work tool rsrtheir sssirisss sr leisure use

2 l1pri/ isss

World First for British Company!
Ala Press Conilrunce held elrlierthis week, The Ellctric 5t\|di0 lnnotlnold_
the launch oi the lirst ever, pixel accurate light pen ior the Amstrud, ior
under £20.

This major breakthrough has
development uitheirproduct since

been achieved through eXterisivu
its introduction iri September W85, andis the culmination of months si work by the technical ssssrimsrii.

The Technical Director of the ssrrisariv was quoted as saying "us is HOWpixel accurate saris for freehand drawing wars priced around the £411 msrii.
We can now pmduce a light pen capable Ditctal accuracy, ior 2 prittethat riOother light pBl'\ manufacturer gets riaar." ' .,,

The company confirmed tiiatthe ESP "PIXEL" Light Pen was availzblefor '
£19.95 complete with the cassette Software package that has proven t0 be
the market leader.Thev stressed that the accuracy would be available on both mono and
colour monitors and the CFC 6128 machine specific program with freehanddraw asiiiiv, will risw retail ai £293All iuture products, carrirrisricihs5 with software on disc.

with the "PIXEL" pert will be releasedwirh French, ssrriiari and ssariish versions sr hath program arid manual, asThe Electric siusis recognises the IMDORBHCB otthe European irivsivarrisriiwith ihs Amsttad/SChheIde|’ rahsa ofcomputers

Continued support for
existing ESP users

Because sr the launch cir rha hawiraahsris dtiwlhg “PIXEL” sari, irisElectric Studio will srrar a specialupgrade iaciiirv rar eXiStihg users oithe ESP character accurate Light Psrirhs Upgrade will srsviss rrissiriausch and software which will rrsrisisrmthe uriii to a rrsshsris sravvirisirisrrurrisrii, while the run srsshisscapabilities clthe prssrsm rarriairi thessma.Ariv swriar oi ari ESP sharaciaraccurate pstl, whaihsi iri ma u1< oraisswhars can sarisrii from this srrsrbyOb59V\/lrlglllfli0llflW|rlgCOhdlliDrl§I
All raruri-is rs rhs Eiscrriis siusis, POBox es, iuisri LU3 21? ,
cssssrvs Software‘ Return ihs LightPsh sriiv
oiss ssrrwsrs Raiurri the Light Periplus a siss sris staletvpe at computer.
Aiiv user who has upgraded is a CPCeizs csmisuiar since ssrshaairis sLishi Psri will he suspiiss with s sizeprogram srsvisas a sisriii discasssriissriiasiric returned Light Psri
Yerrns sris csrisiiisrrs srussrsss.
ai iris pan must sis in wsiiiihs order

Electric Studio to
support US Giant
em swssrs whs hsvs airrchsrsc orno cnnsidllirrq (H9 surchsss nl tir-
Digilll Iilelrch Dmvlm DR Dllw
will bl dlliglltod h t a news 01 tholvlillhllity si sh {sir suhiuicsmsiirPick.

This ::ompriSe5 B Dl)(El accurate light
pen with GSX driver on disc, which will
allow tcital control oi DR Draw using
the light pen instead of cursor key
controls.The curssi is controlled sv iris lightpar! which sivsi llmost ihfllhl sssassto aii ssris oi ihs Sctaan, rhsiiiris irisriu
selection I much SD6Gdi9r proves: and
ihus iving additional flexibility to thesvsrsii package which is sh irivfllulblsririia savariorths arssrsrri urai
E155 usatl can locik lorwartt to iSimilar ariharissriishr iiii ssirisavsiissis shortly.

bi naisrhss uriiis shsuis as rrisiisa iiiDrotactiva ssciissiris. i.a. Jilly Bag
or similit.

cl srais sisariv riarria, sssrass andM0d8l si ssrrisuiar.
dl Ehclflsa 3 cheque 0! P.O lot (5.01!

ior delivery within the U K cl [7.0fl
l0r OVBISBGB delivery

ria nis ilarrrs irisissrsir.
”P|XEL" light sari M64 csssettel £t9.96E| "am"
‘PIXEL ' light port (454/684 ditcl HI 55 U Address
"PIXEL" Iiqht Den (CFC 5128 disc) £2! 95 D
zsr Ehhuflfillfleht i<ii isi DR Draw £29.95 1:1
MUSIC aox arssrsiii on cassette its as 1:1
MUSlC Box Program sri t1iSlI E1695 :1 Chequs,P 0 lorl iserrcluied

uveruxne SERVICE isi "PiXEL“ ssri ca“ "° /-’MUSTINCLUDE RETURNEDUNITI E E K;u >< E§.\‘|l’| :1 Overseas non u “.-

Advertisement »i-a~=a

ES Peri 9 MUSlCBOXlLasse\ta) usssi: D_mmVAmS§W_
ES Peri 0 MUSVC BOX idisci £2fl.55l] ~

'5‘ .cRz;D»;gg;_D THE ELECTRIC STUDIO ‘
|-10-|-.u|i|5 v.0. BOX so, LUTON 1.1.11 ZJP 121.: osaz 595222
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inssuronrsiesissioivinsrsirsrsuns Esr-xii irisi priurnss purrssprs to do sii the rnsnisirsirs iiss Itlnud rrisiiingrobots prsgrsninieo for insoesirusiisn nl rrisnkins.vou hlvs ssss gzyeri iris
issk oi rsgsining ssnrrsi oi irisIBCWVV in sirsrrguoop, oy
virgin Games.The mliri psn of iris scrlenis a side view uf yousurrsunoso by oisissis wsiririgis ssuss you damlqu, dupic—iss using ins same susiiiy siqrinhics rirsr muss Sorcery snii

in ins iswsr psrr si thlscruln you nsys oxygen snoiuei meisrs, s srnsii niss
:hnwinq rssrns in ine Iran, ssisius srss, s sonipsss nsin»ring is ins Cumml roorri andyour pssksr.Tris isnsr mlkll ine gsrrisinis sn arc;-1fl9—ad\/lnturu byallowing ysu rs piok up ssiemand MIG ihenr. susrr ss puriinp

<.A siPlug
that 1 _ *
gap|° _ ‘:1-.-:.'7—;._rr'— jg. JV

a fuse inio s rrrssnins. ay riressrrsci uu of an ssissr youwill rnsvs s ltup iunnsi inssrnpierinq ysur rnissisn.
Tris iirsi ssissi I0 pick uh,hcwevor. is s isi cycle, ss Ihllsiipws you is fly. nis propiernis ins: ii nseosisss ssnsisniiyrsrusiiss.nisrs sre rrisny hazards isos lvoidad such u ooiiing sii.

5); iz=is:=i»' ";2ie!' W‘
swsri. crulhars and ine robots
lhsmielvli.

The only danguf irisi osir ss
Illminntud is ins swlrf which
will fill ysur spssssuii with
rriors perlflflfloril insri s
lelbag ii can be snoi.

Thu issks iri yoursuii Gan ss
rlpairld with putchll inn srs
fuund lying Imund. The more
Inks, riis issier your sriygsri

gsss, psi, as with syeryiirinasiss, ii is psssisis is irns rnsrs.ivipysrnsnz is sy inyafickand s iieyoosrs opiion would
rrsys blen nios ssrrise ssnsiss oe ssyso is isi»srrsnpsiooo nss grssi gis-prrrss, 250 100ml io axnlcmsns Dulzle sysr. sno oiisrswas wsrrisii tn ioso ii.sssrr Mulphy
 

iinks
noon sis Buildnr Bob’: ssi sprosisrn HI: sisn srs sn sirikssns ne hn sri inipsrisnissriirssi ID iiiiisnss ns niurisirigis-nsnassiysisrii nir way srouris irissuiising sire. psiniins l::INuld-ing ss rrs ssss Ind iryins issysis hi: nrsn. sins nsvslblndnned rireir pisiisi iins insri siisrripi is srsp iiirri.usssisss is ssyi you srs inssnirsi si Bob in in nlss, irsrnsussis sus Snflwuru. nrerssrs as srisiisriging ssrssris iocnmplu!u,C0mcVF\ing compiuxsrrsngsrrisnrs or sssiisiiiinsssnnssrso oy issssrsniis issk is nor nisss sny
sssier by inrss sirsring rrisnruns ahow consrdefuhil inisi-iigsnos n insy rry sns camelysuYhe sniy neip ysu nsus isirsrn two blnhs pi giue. whichwiil iirsrsiiy ltflp iris mun ininsir rrssks isr s srisrr psrioownsn iirssses. iaur ins siussoon driu up, sris iris siisse issn sssin.

Hi aiss wiii rin! win sriyprizes isr irs gispirise Evan

__ ,_
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insugn ins sssiisising i: quirewsii srswn. Bah Ind inssiriking nisn sie iiny. nrsyoonisin vsry iiiiis ssrsii snoiris iVli|'I\lI|OH is suiis poor.I eiss lmmd ins ssriirsissuns siuggisri, s srisnis ior sgsrne in wriisir you nssspinpsini accunsuy rs succeldasspiie insss srswsssks,H4 niss could proys rs zddic—rius.ii ins idea ssninsins gsrrisapnsnls is you HI nus isoerisiniy iusrirr ouying. iiwould isks you s ysry isngiinrs rs sprnpieis eysry nnm—piissrss screun
arisri Finnlrly

IMAIITKEV II (CF/M din: ~
CIXIGII Snflwlrul wiii mien»-
lny ksy is prinr snoirrsr
orisissisr or ssi of chlllctnur
ine asiiriiiions ssinq luvld ss
Hlul ior ull wirn smsi
prsursrns. ‘_

Tnssrsiiosiiy sirnis 10.000
siisrssisrs souio on Dvimad by
asiiiiing Ind prsssins s sinqie
k-vi

Mom ussiuiiy, wiirr om
keysirsks vuu cln iyos Illn-
dlrfl puflflllphl, ieiorrrisi
llxl, iins iiiss. or chlnqu
musiris on word procsssors.
sissisy winoirws. rsssiouisis
fY\OdU|l, uve mes sr nuw—
rnsiissiiy prim sorssosrissrs
Ind rrrsrripuisrs dntlbnn.

Trio iiiiis-ussa isii aqunl
hriscklt key bBCOmQl
smsrik-y‘: la!-up ksy. so. io
rsdsiine s kuyi with ins nornisi
aiiys A> prsnipi oispisysii.
you prsss ine sei—un kav.

A ssii svkrrowieaqss sris
you prsss ins key io be
reoeiinsa, ssy 1. Tris screen
now snows " SMARTKEY:
ledulim <z> is < " sns you
ryps in ins new character, say
b, and press ine ssi-up key
iwiss.

Tris nnrmal drlye A>
prsmpi reappears sno |zrus5~
irrg the 1 key will now prini s. ii
is iusr ss sasy is ieasiins sns
key io prirri "usiis, sailui ' or B

Key to
saving
time
srisksssssrisn lnnnut, pi sCP/M colnmlnd

Trim ll s issiiiiy is siisngsssi~up is s ksy of your sirsise.irui oousis prsssing will piiiiiins srssiiei. oinsr issuiiissslow down ins srnsniisy ivpersrs ii sesirssis. lwup ksyssiinirisris. iisi your ssiirriussriiss and allow iong Indosnrpiississ ssiiniiions is orssi us irsrri within your wordDriwesuor.
ori sssning ins rnssusi. sniss ring sinssr isirii riis din:rnsiss. ins iirsi psss ullu

'QD6r\ir\q inis sssksgs|ridiCHIQl your sssspisnss sirris isrrrrs sno ssnsirisnsgsinp on is nrsiis ss nrsriydisclaimurs ss io csiiisn'sirsoiiiiy isi snyining, insi Iwasiworried is isss ii
C5Xt0ri'! ssssrsnr issk pissniiuense rri insir own

sroauoi is iiisiursing.At £49.95. one isi ine
business ussr is iriink sssuinsrsrio Cox

cDMPL/V/mi WITH YHIAMSTRAD A;iri/ 1585 ¢J
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Emergency in space 0Bs1mAn i
IN Dhiidiln, an amad:
ldvlnturfi lmm Aflici You arernirisino your own susirrsss
ssiino your snresues wrrssiwiisn ins ssoisin oi ins
wssesnio senss ior youHe aw! the !n-Ice sisiiorr
I105 D9671 hll DY -I lreak
radialiflvl SKOVTII which hasss-ssriusiss sii oi iis powersysrssis.

The SD30: station P138 D991’!
ouiii inside s isrgs ssisrois
and wli Dri Course fnv a Mackrroie. ine osiswsy is snsiirsr
universe, when it was hit EV
iris iiioirn.

YOU MI ordered Y0 ISIBDOI1
is iire ilnticn, rs-ssiiysis ins
Wwer wflemi, rniiisirss the
cngilili and re—sn the llight

HE nisy os issinsrwsionr
eiismoion oi ins woiio, butinsrs's noining iiorriweiuiiinboui I-iiy MsursigsnWorld Chlmlllonlhlplioiinn. Irorn Acilvllicniir is s lulcirlllirin oierio oisrssoe lctiori sns urutagyi ssyou flshi ior ins rioiri is iskson ins pspuisr irisnnisn isr riisworis iiiisirisisno ualvtuukthuuqhrss iners srs oinsr srisiisngsrsiusi es ssgsr io isks ori riisrsisniso ooksiAnd ii you do iinsiiy ooriasrry, youii iino iris ooniouisiysrsisn sinissi ss gsos ss irsiissri sns sisss sounisrpsnA nurnosr oi rirings ssr iiiis
nronrsnr sosri ironr oinerooking guniss. For s illllirnsrs is iris snssr sooos oi ineprsgrsrn _ I9 oinsr Chubisnosrs ro osiesi osiors you
cun iiqni ssrry iirnissii‘in-ri iners is s irusiwo—uisvsi ooirsn, whers essri
pisysr ssn ssissr sny of theboxers is sonrroi.But iiis nrosi inioonsni isiris unique sirsisgy element.Baloie sysry fight you ave inssnrrsi oi your ooksrs rrsiningsno niusi sssiss now rnsnywssks irs spends on iiyssiiisrsnr exercises. insiuoing
mad work. weir-iiiis, or Dunssning iiis iiesyy or iinni ssg

Choosing sorreoiiy could

oisn wiisn rirs srrgiriss aressiiirsrss s grsiriry iisis wiiiiiisri urorssi ins srsiion irsnithe lorces of ins oissk iroisioui noi youion oonioisiisn oi ins nus-sion you only irsys s iiiiis iinreis ieissen io voui sirio osioreoosioisns engines ssny youunsiiisisss inio ins yoio.
oriss onoosrs oosioisn youhave io soiissi objlms iroirriris gvaviiy containers nsngingironi ins ssiiing. These spsnysrious soors. iniiisiiss sowsr

oisnis sns iurn nlf sonis oi irisvrsissiisir ssirisss.you dun’! know whichooissr does wrisr, and you ssnoniy ssrry sns sr a iirns.While exblniing Olxidiar\'§

Chaflenge
for all
would be
champians
giys you ins sogs oysr youropponeni Ga! ii wrong snsyou souis sno uo on insssnyss.asiors you sisri soriino inesrnssi you rnusi srssis yourown oorier. vou siissss nisisss. ins ooiour oi riis neirsnosrisi-is, nrs sirsrssrsr sns rnosiirnoorisnr si ulli iris siyis.A oroiiis oi your nsw bOXBYinsissies iiis soiiiiy. snour-
srios. sisrrriirs sno sirsrrgiii.These srs siwsys ooor ro srsri
wiiri, sns ii rs suring riisirsining ssrrip srsgs rnsr yousinr io iniorsys riisrriine oirisr 19 ssrisrs srssoiir beiwoeri rrsrno sros siiusirsiisngsrs and you cansiisoss wrisrnsr ro srsn as srrsrnn oro, rsirkss 20 in rriswarifl, or s snsiisngsr, rsnksoio ziirisr wsy. ii's s ionssiinio ro ins iop.Figirrs rsks oisos sysi io oiI2 inrss rninuis rsunos. andinsy srs siiown on screen in

so or so roorrrs you have io.nsgorisrs a ysrisry oi securitysysisrris wiiisn insiuss dil—isrsni iyoss si iubm sns isssr,sns iryiii soon uss up your nusiiyes ii you rs nor ysry ssrsiui.
As you iiy srouno your powsisssk usss iis iirnirss suppiy oiniiio, sns wrisn srnoiyexniooss unisss you can sissoyer how io rspisnisn iiArtie nous rrisss iuii uss oiins Amilritfs colour snsorspiriss isoiiiiiss and inesrrisorn rrisysnrsnr oi osiesissns sirsrssrsrs siskes inisgsnis s oisssurs is watch snopisy.There srs no ssisny tun9Si
our ine souns siissrs fii inniseiy sns sooioiirsissisiins

grspnio oeisii. vou can ounsii
io riis hGdVi1I|JiVl00k,uvlhmwEmuO\|n::he!,huteai:hdiairi5your sirsngiii.ii you srs on isrgor you wiiisrsin your npporienfs srsrnirissno enoursnss. iris "crowd"wiii rosi iiieir soorssisuon iiosrn iignrors soon upThem srs rnrss wsys ro win- on DOiVi\§i which I nsirs nsusrseen, oy s iinosksur, or oy sissiiniesi knssksur, wiisn aiigirisr is knookso sown iiireeiirnss in s iouno. ii isexliemaly rsre ior iigiris io gsins distance

*1-,1"
4/

g
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game without osing uveidnm.oris oi ins benev Anisirsiigames. wsii worth sosrrsins
vsui niorrsy on. isrr nu-ass

This is sn srissiisni gssiewiin isrgs, soiouriui prsoiiia,gooo ssuns siissis sns |iong-issrirrg chlllunql
nioyioso by is hnxarl withsiiisreni siyies. sirengiiis Indwosknessss.

My sois crilicilm is insiysucarfl ssys your oorisr rs rsos.Altar sosnsing iiys iisursguising uqninirig Luke irsrnzoiir in ine wona is iesiirsr-weioni onsinoioni ii wu sshame wnsri I nss is iurn inssorriouisr oii sns iiiis pmmil-ing huxav was issr isr sysr.urisrr rirrnsny
M ADM! 1950 sowurrrys W/TH mssursrnss
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lust a
little
let down
tn: rrorsoir iiiiisisoss irsrnkosrrios, sns nersuis ironiKuml, srs sinrso orinsipsiiy sissnoiosiss rsyising ior 0 isysisns ors o isysi Frsnori.The French iviisrrsss wasoriginsiiy ouoiishss ior irissac Micro sns ir rurns oui robe no rriors iroprsssiys on inscoo-ass rrisn nrsr iinre rouno.wners ii oio nor inipress rris sr
sii ii prsssnis wsros, inEngiisii or Frsnoir irris onoiosis yoursi sno siisr s user-seiiriso ssisy oiyss rnsrrrrsnsisrion. cninuirboded oygsriosr ii soorsorisrs.ir can inen issr you oniiioss worss. sno wiii nor ieiyou snrsr e wrono snswsr. iiyou wisn, ii wiii prorripr youwriir iris ns>ii isiisr oi iirs
correct snswerThai'a ii. No orsoiuss. riopreiiy soreen orsssnisiion, noluzzy msioning, ossoiis insissi iiisi iwo or more irsns-isiions srs oiien sosspisoisieysn si iris ieysi si simoisyosssuisry.

iis sns oius-poini sysrsoins souosiion plcklqul isiiisi you ssn chlnqs irisore-rsooross ssis iiiss. snsorssis isssoris oi your swn.I susposs ins orogrsrrisouio ss rnouqni oi ss s srnsiisrsp uo irorn iesiing yourssiioy ssuoring sns sios oi oriniesword iisis, our insrs sosui ssisr ss I wouis gs.i-isrsuis is osssa on rnssame orinsioies ss The FvanchMisrrsss. woios sns phlasai,
500 in sii, srs prsssniss iorirsnsisiion in oissks oi 50 orioss. isossiy orouoeo oy iopio.

onss you irsvs ossisss onins nurrioer oi worss rs oesrsssniss, ine oroorsrn wiiinsi iei you soniinus uniii youiisys irsnsisiso thlm siioorrsoriy, oui wiii orsnipi youuhlr iwo isiiurss.iriers is rioissiiiryio srnsnoins ssisosss or is soo is it~eosfiniis sissoysnioos.
But usrouie irss sonrsrningwirish ours ii s oui sooys iris
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Fvlncli Misrrsss - siyie snssusio ii was nsrs rioirssniiie,ior srisnioie, si ssissrr soni-sisnis susir as "I sorii isei Issn useiuiiy sorrisisnr on rnsr.assriei. ini noi iisuing niusiioi s ssy rriyssii".Ans ins rsnos oi oioinpissns repirss sssnis wios
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Rescue a forlorn Brownie
ms eenrrer enereerer nlSwlIvu'l werie, lmm Gar-
eeylo Games, re o non roeenenr roeer nernee sweeve.aeiere rne reeer mastereeeieee re eur sweevo our re
rusl no will give nrnr one lasrononee Elrnrinere oil rvwlarilsrrern rrre oronerele known asKrrulz Folly one sweevo wrrree reoneveeThe UVQNHQ rnene ollowi
vee re select one er fourpossible erenine oernre Thisreee meansrhalshuuldvuu eeunable ro nesorrore veer wayrnreeeneneoerrrerrrerroenrerris nor loer

Jusl re—slar\ rne eerne one

tackle o dlflerenr reure You'llerrrreereruelr eurerreeerveurrsee eerne new scenery.Kmlrz Folly ls constructedfvum e eerree oi lrrterconrreoree mums, ell drlwn rn rnreeeirrrenelene wrrn one er more
ems.Each roorrr contains uh»siacles re be nevigeree. beastsro ee evereee er erirrrrneree
ene rreerul eoreere re oeeerreereewner ere rneee eeieererThai‘: up re you re lmd our.Anorner ieerure cl rne mums
ro a one ron vvezenr suunurtedhv e roroe oeernlfyou ere quick enouon you

een run rrrrouen rne oeerrr ene_neree nrrevrnererrrnewererrrHowever once veu havepassed rnreuen, rne werenrwrll block your rerurn reerney
As You weneer ereune rne

erener you wrlr one eeeneeneeBrownles sitting rn snee-eeeerere eleeee, walnrrg re eerescued. lr ls also rneevreeerere nene oreune ier roe lone rneenre of rne looms you arellkely re rrne a nneer rrslng nethrough rne floor causlng youreenrreer rnoroeenrv enrovee pierrne ihls ener ene rls errerreenough re keep nre going backror nrere srovo sreeir

Time to
tread
lightly

AT irror light Tire novlroCrflwn, irenr Frnhu Sifltwlvl,eoeeere re he o sereery elonewrrrr rornor enreor eroorrloo.more oro oeoln ooour 40reerrro re explore one you onrerone uxii vie oinrlrerry nruuklrig
eoere. our rnro ie e muchnereer eerne one veur "rerire"is e nrrre ierrrv but nreen eoolor
re eonrrel.Thorn io oloo o nlee olerrrenrol ousoenoo no mo oerlonlaku olooe unoerworer in onole errrowreelr one you ore lneenerenr eenqer nl ormeeerren
vortly eoeeuoo rne reoroenrnon will eroor your oxygen onin rrry eere. vee ruer run eurene een'r rerrrerrreer wnere rneneorerr rellll re.nrere is e eerreieererv
srreer—ern—rlo leaiule w oer lrdof rne (rah, our errror ereelerrroore that some roonro oro lndarknuss one some loomseenrein qhusrs, somurlmesneloiulr eorrrerirrree lerrrerunrrr you leorn yeer woyoroune vee hove ro carry elamp and rreee willy.

some iirerreerr rore kill rnefish, exorcise the qhoiu one
men. uorne a ronrern. erew ernee enne game one find eerwrrer re whe1u.Apaflfmm rne

Q .

lien eneore one reiirlo ier eun
one orryuen ronlro. oeeur 50eeleoro ore lylng ororrnerne nerr task re re lind rrrree
oollo which nruor ee rererneere o oeeerol roonr.rroyinn deno rrror you oreoolree re lind o olrre ununiresnmuwharu in rne wruck. Y0rerrieve ir yerr neoe o rnlrrowneel oer. luor oo it lloato lrrroreoelr o nlrore roono inro moroerrr. moor rne iowol andnroee lr oonrewnore elre.Tnere ere eeven oenuniroore ee reeeveree. one nore rnorll you eonnor firm rlrroecandlestick: you have o ioulrvoopy oi rho genre rrror Preeowill ee neeev re reoleee.A liner rwrer in rrre gums irre werlr eur. by lliminltionroroerlv wlror you lroye ro eo remnke rrrree rreooure eneoroeveeor one rrreroiore oo eolore reeever rne leer eoeemre rewin eerne ene cmwn.

nove Allloo

Joys oi
TIM |Arvl'l coieirn, irerrrPuaksoft, is without eouer rrrerneer ereirlrro one reelierreerierrer olrnuloxien rve seen en
ony oemorrrer.rrr lr you nove rerer eonrrolever eorrlngr howllng onelluldlng one huvl o eneree oierovlrrq o lull reor or lrrrr o oneeoy rrrorennro cumuutu elooloyr
snelone one werle eloyonoone qivu you rrro eorlon ererrenqrne molr bnnlnq erhnwllng olrlrlo.A laclllry lo ovolleele re oeve
rrreee enenqoo on roee or eiee,orrewine vorr re build ue eriererv er roonro,Althnuflh you ore given rirochain: ol Dluylng nqllml oneooonenr er rne eorrrouror, rheeonrnurer orovo orron o eooegums rnor re nmnizlv reeenr-rrrerre rho! you lind e humlrierwenonrll veu reenv nruor erov rrrowmputel. yuu‘|l line rne urn-rree eerien will lnereooe veerskill eeiere rne mulch,

Earring ie eenrrelree frnmrne loyorielr one bowling fmmrno nrrrnerle keyvud, Theoonrourer will norrrrerlv sol rnerrerelne ier veu, hut eeiereoeen evor you eon enorroo lruoine rne cursor lreyo.cenrinuerlv eeieerine rire
sama bowler eeuoeo luiiguu reoer In. which rewlrrr ln rheeewler vreiely slowing eown.

nre butting joystick nee ne

cricket
control enrrr rne eewrorreloooee rne eerl. Alter rnor youoen ewrrerr from movllig rnebatsman re oenrrolline the oerev nreulng or winning rnrlire eurren.

onee rne eon Mo bun nlrrlhu oereen erronqeo ro o elrooeye vrew or rne iiele. one rlroievorlerr eonrrolo running eo-rween rrre wlolroro.uurlne eewilne one eorrrrro,rne elevero ore rnprnnnud byreroe colourlul Iprirulrwnen licldlflfl. rrre Pinyinore shown or orrroll lllck rrrrn
wrrierr run errorioouy oereoorho ween. Although rnoeroonieo ore nor nl rne ronromen oreneon: oo oenro ol rnolures! ereeeo eorrreor rrrio lreeen o reorrorle olnrulorrerr rrrorrr norely oeonro re rnerrer.Itwl moor
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ALL TITLES AVAILABLE FOR YOUR AMSTRAD.
NOW FROM ALL GOOD COMPUTER STORES
OR DIRECT FROM BLUE RIBBON SOFTWARE

TD ORDER DIRECT SEND CHEOUE OR
POSTAL ORDER TO BLUE RIBBON SOFTWARE
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r$'IrIl?r'r§r'§;.°rIr BLUE RIBBON SOFTWARE urn. "§§'§'rf,’.'§
SILVER HOUSE, SILVER ST. £11.95

DCINCASTER TEL. (0302) 21137/8
TELEX: 547676 CHAMCO G FOR CDS.
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On the
ball...

PINBALL rens sneure lovelvlooorlorn uurrreor lrornPS5, wnlen srrrrereres rne
elesrre eenreBut rney wrrl neve ro beeerienr nlnball rens. Wim noIasvload oorren ene e sereenerorure re reee oerere rne rrrelnprogram rr's rnore rnon 12rnrneres eerere you eon"rneerr" o eern ene oley yourlirrr game.

Luckrly rho lung worr rswurth rr. Not only eees rnrsnever eregrorrr orev e noisyleer gornrr our you oree nove
rno eorron el eoolenrne oneuvirllz your nwn loyourFrey oeulen rue eeslor Juslloin eenrrelo ore eooe _ rwe reeenrrer rne lriogers one oneeeen rer rne iolr lerr one rignrrunerrensTrio yoll runelren rsnrexplalrred and rrrere ore nerunrs ene ups, oerrrornrne rnerweule rrove eeon useiul wnendeslqrring your own rooreStill, it eoesn'r rzku leno rogor rlre hang er eern rne genreene rne eoorgn renerren youeon errner eesrgn o new roelefmm scramh or rnoerrv rneaxlstlrig reyeerseene is excellent wirhrolly runee ene ereer eneersrne groonros ere ner so gooenrey neve s rorner enenlryeeeeerenee ene.eoeeree vvrrnan enrerrenere enoroe ercolourr enoeeeorrngPutlrng esree rrresegrurneres Macadam aurrreerls en exnellem gerne I lrlreeeorn rne pinball oenerruerlenkit. ene rne eerron of erlewlngup ro rour eeonle re oley
oeornsr eoon erner.

uriorr Finnarly

onnoos. rrorrr Pndeurirlries. rs e eorleerron or arghrprograms eesigneero nere youoer rrre rnosr lrerrr veurAmsrrad drsc enve.A nere oerron rs rne onlyeeeunrenrorren suoelree. rrelirsr program, Diradllr makeslrgnr work or eerrrne rne discerreororyAll rrrrorrnerren regorerrreirrenerrre reee/wnre srorus,eeer nurrroer ene so on rseieeroyee on on so oelernnsereenBy seleerrng eny or ergnr
Opliurrsfmm e rrrenu you oenrrrenroulere rne eerernerers re
your neorr s eenrenr Thrsrnernoe ls far rnore ervrlrseernen eloegnrno your wayrnrougn soreens or he>ra—decimal nerrroers using esreneere seoror eerror, a var»

versatile
slon or wnrerr rs else orevieeein rrre oeeiee package.Fastlorm is e errlrry whichwrrr format e else irr nell rherrrne nernrelly relren ey rheCF/M lonrrer program.rne nerr prclgram isa rernererreerrve erse backmp imlilynrselone ro nrolro ooeerrrvhackmps er your expansiveerses lr erso oerrles a warnlngegernsr eneey.

rne ereo eeerereeirer, Setheerr, requires you re onrorrnetrack ene number ol the oeororre ee eelree.A Discmap orogrern oon beusee re eerennrne rneso nurrr-eers.lnserr e erso, orees a kevrand seen rrrenerne is displayed

—Get the most from your
disc drive

elong wirn ell rno ooerorr errwhich rne file eon be reune.ursereoo. us rrs norne seg-
gesis, wrll rronoror moo rrenrelse ro rope rnrr. wn rne onlyreerlne rner r could grenreleeeeur as you ore only ollowrere rrensrer elngro filesHoe rno eregrern eeeeoreewire oere churactemor e rrervlrrlenenres rr oeule nove eeonusee re erenrve a wnole eneierl ol programs onro roeoThis is ror less cnsrly rnorr
lreeerng bzck—up discs.oeeiee eenreins e collevrron of uriliries wnien no elseuser sneule ee wrrnour IMIN
hope rnor rho oerror rergerrwno's gor rnrs rovrew eoey

Jon liovlo

Not only a race.
THE nrolorily el rrrerer roelng
oorrror ore or rno rooe aI|r\u—rorien voriery. you rlr oerrinerrro vvneel or o reelng eor onerrreor rely or skill one letlaxelre win rne reee.Tnlo lo ox ior o whllnr oereereeonr eoglnr re oer in orreron neerereo Formula orro.rrorn clu. rolreo rrrore of oroorieel oeereoon re rno oeorr.you ere Ifl eenrrol ol oroeine tllm, ooy rorrori or
Runnulr, one your rrrsr task osroonr nronogor lo re line serrrooeensere.Having eolleoroe rne rnirrolrooneersnio nroney you eenoer eewn w rno nrrry qrrrry eroeeneing iiyou ere ollowoe re run rwoeoro simultanuuuslyr though Iweule srrengry ouggeor rnoryou eeern wrrh e olnelerrroenlrre.ln rnir woy you oen oeoneell veer nroooy on rrre eesrdriver, engine, enoooio one oirerow.Tnis gives you e gooeenenee or wrnnine your lirsr
orone oriir. A win reoulrs in asuesrenrlel rneonre rrorn errre

buta
tactical
battle.
too

nrenoy one oroe inereosoeeeenoersnlo. Everyone lovoo owrnnerBefore srenino rho roee yeuere oevisoe el rne oreyerlingwoerner eoneirleno one nrusroeleor your ryreo oooereingly.rne ierrrrelrrieo eroooneeewrrn. rno roee haglfllr youronly ylew of rno rroelr lo thesrerrine erroigrrr. As rrro oorsoorrrelere eoerr loo you seernorrr wniu eeorA leeeer ooore or the inn ofrne scvaurr drsplays rrro liror sixereees elong wirn rrro nunreerer sooones oorween eoen eerwnlre rne bottom oi rno seroon
ls reservoe ror newe (lashes
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It sometimes pays to leave
the straight and narrow

moss of you who've lvlr rrierr
re renew e lhlil: pregrerrr will
know errrv too wen how, rerrrer
their erre lino following errer
nnothn, nun ls night lollowl dly
thl thing rerrrre to irrrrrp Iround
rrerrr erre pm re lnothor in gey
lblndon.

Indeed some programs become
almost esrerreiee es spaghetti andfar
more indigestihle.

There ie a reason er course _ not
rer causing a cumplere rerrgie, but er
ieeer rer seme weierees ieevirrg ofthe
straight and rrerrew. orrerr rt helps es
save repeating cede by ceiiirrg
cummonlv used progrerrr segments
as subroutines.

And eerrrerrrrree we eriiv want re
du certain iinas or a pregrerri ii
so—and»so is tme, otherwise we want
re were peer them.

As in aesie, se in machine eerre
We often want re divert the steady
new er our pregrerrr, erirr we ve mat
the mechanic: ier doing so, JP and
CALL.

JP eorresperroe re Bas1c's sow.
and CALL to Builds eosua, with
rrreerrirre eeees RETluk1rig rrre pieee
pr RETURN, er. weir sea ierer.

rarer or eii though we‘ve ger re
eerrsieer how the zao itseii knuws
where it's up re in a particuiav
preererrr. Airer all, in Basic we have
line rna1kers.When we want re errer
the pregrern How we ee ee bv
speeiivirrg e line number. as Vi soro
rooo

In mechinecodewedon't have line
numbers. However we do know
where our program is stored in
memory. As we pregress through ir
we can keep rreek of it bv vemem—
baring where in program rrrerrrerv
we've Q0! MD lo.

This is how theZBOdnesit:|t hasa
special is eir regisrer eeiieu a

Part XIV of
MIKE BlBBY's

guide to
machine code

Progrsrrr Counter thar keeps rreek of
where you're up to in program
memnry. in tact ir always peirrrs re
the srerr er the next instruction errer
me rrriere preeeeser has rirrisrrerr
doing rrre erre ir's on er rrie rrrorrrerrrr
rrs iike when rm pievirrg rrre guitar e
whiie l‘m playing erre nnte my rrrirrrrs
on what’! eprrrirrg next.

Illlll I7
lll2r7I
IIIKISZ Fl 7F
lllllll
II7t

Frowlm 1 -

to |,1 »_
LII r,|
tn iiirrm
lit]?

Take e reek at Progrem | re see
haw it works - but don't try re run it,
iris not cnmpiete. The ides is to ioeo
the B regrster with 1. rrerrsier ir re A,
rrrerr srere it in urns Not exactly
mlndbsriding, ii it? But it'll do re
shnw how rrre progrerrr counter
werks.

As soon as rrre zso starts on the
program at &8DO0*nevev mind how
ior the minute e ire expecting an
npcnde and gets one, oa. From ire
own internal decoding it than knows
that the contents er the rreirr rrierrrerv
ioeerierr rersooii isrrr another
opcoder but rrie data pvre to B,n
needs

The rlQXt npcode then is ro be
found eirer ir at eaooz. so we ioee
me Program Counterwith srsooz, se
that it peirrrs re rrre next resk. and ger

err wirh our present one, LD 5.7
Having achieved that, rue

preeesser simply looks er irs Pregrerrr
Counter tu find the address er me
next epeode. irr this case &EO02,arvd
preeeeus re proeees the uncode
contained mere

This time it's we (LD A,a>.whie|r
the zso knuws needs no eere bvree
reiiewirrg ir, se the contents or rm
next memory location (E8003) mint
aiso be rrre next opcude.Accurd1nq|y
it sets its Program Cmmtev re saooa
and riesis with rrre LD A.B

Ageirr, rreving COmplntsd rhia Ir
than picks rm the next npcudn iiom
th'e eddress irrdreered in rrre Program
ceurrterr araous. ene an finding urzz
decodes it as an instruction cl thl
lwe i.D4i=u>.AIt rrrerr krrewe that this uses me
contents er me toirewirrg iwn
rrrerrrorv ioearions es eere. some rron
actual opcoda must ee er saoos. It
sers its Pregrerrr ceerrrer to seooe,
and processes the instruction it’:
iermu at araooci.

Figure I summarises this As you
esri see, rrre Program Couriteralwave
poirrrs ahead re where me rrerr
irrsrruerzerr ie ro be |Ourld

However you can ger MD to
mrserrier with the Program Counter.
Suppose that while it was busy with
one instruction verr changed irevairre.

Fer irisrerree, suppose it eerrreineu
araooe as rhe eadress oi the rreirr
instruction to be done arrer firrierrirrg
the current one Instead though. you
megieeiiv change me Progrern Coun-
rer re 5.9000 This meerrs that as
suun es ynu (wish me eurrerrr
instruction vou get the HGXI epeode
Irom E9000.

Trier is, rerrrer than flowing aiorrq
nicely, picking up each successive
instruction, you've done a rrrrrrp —
me equivalent oi a Basic GOTO. so

5e ADM rsee comm/TWG w/r~ Wumsvmn

»-v

ml»

t
i

E
i

i
i

7 1



*¢

lnstmcnon nrsr Second mro Fourthgs3 '7/lacémeflode
illll
HIIISE I7
lllllfil II ll

.Eh|ID\|!IlII!l
Ll) lfl
JP hlrlProgram memurv araooc uaoow uaccz nous M2004 E8005 araooa .|||5,|;|; 5‘ || ML 5“,-M

Comtms s07 we aaz mr next

Pro ram Counter M1002 M003 usooe
Iiii?

Fryw: / Nuw III: Program Coumzr Wu/In

how du you change mo Prngvam
Counter rrris way7 Easily, w|(h rrroinstrulmon we've already mel, JP
(opcode mar

The point >5 that when the zso
encoumers a JP msirucllon rr knuws
lhe two memuvy Iocatronsfollowmg |(
contam mo |o rm». m byte address of
B DB7! uf the Dmgram you want H I0
)ump or branch no

so (he zso cunrungly puis these
bytes mm lhe Program corrnror.
veplacxng whafs aheady there, and
then signa\s rngsnunusw "rrrsrrrrorrorr

done".
Then, of course the zsos nex\

slap |s no get the address ol the next
encode from (he Program Counter.

But we've |us( fldd\ed thmgs so
mat the address rr gets _ and
merefore continues running from P
isn't {he next in sequence. bu! uur
own cuckoo s Egg, ma! we om lrom
\he JP so mo zau mnczrenfly stars
operaling from that address, unaware
that vts d|IeCliQr\ has been SwflchedProgram || ilmsvales the Idea in
practice, ifs a nonsbeepmg program.

lllll - hlrl
BIN! CV IE1
IIIVI Ell!

Pmgmm u

Vou load the A rsgrsror with 7 bul
belove you can call me Pom rouline
&BE5A to prim rr cm, Vou JP\u here,
whrch convenienfly returns you ro
Easw

Lets look at lhmgs from we
pvogrsm counlevs pulnl ov wsw.
Inmahy the Program Cnumer. or PC.
is sraooo, so rr does the mrsr
mstmclinn, eras, loading the Pc wnh
aaouz so as ro pom! m (he next
mslmclion

Navlrlg loaded A wuh 7‘ we then
do our next inslructmn, lhe one me
PC is Dmntmg ro ms lime |t's a sca
Y an unc0ndit|ona\ romp, wmh two

uwP1/T//vs wrw YNEAMSTRAD

c4 sssrrs 50 /s AVAILABLE on
BBQ" ATARI nnmou lllcnon
vlom ORIC~l lxm ‘upon Amos
Specuurrr nclrnrnodcnau |I$I|l|[|

CA4/B6

Amltrld cPc 4:54

H Fvnnnlnvl Ihmln1! 1n P...wv mm:mulmlhm
-..,.rr..rmo.»-;.><, ml"... ml1| ~IM4:ll1| r....r-r.1| .111 Mrr .,r..r.>11 r.r..-.r1| |»v-»|lhnm
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dale bytes foiiowirrg.
oar Pc moves automatically on io

araoos. mo address oi the appursril
next irrarrooriorr. oar rror ior iorrg
lhnughr

Because irs a irrmo, wa pul ma
ooorass soaainao in mo iwo data
bvles imo (he Pc. so ma srraoi oi ms
JP is tu put aaooa irr ma Pc. and
having finished this irrsirrraiiorr, we
marr rook for oar next opcode ar ma
aoarass soaoiiiao in ma PC P eaaoos.
irr other wards we‘ve skipped or
irrmoao over arsoos. easoos. and
@5001 amiraw. No oaaoi

This is how all iamos work. oi
course cundilionals such as JPZon|y
our msir oaia bytes into ms PcPirrai
>s,1ump P ii their conditions ars met.
otherwise the Pc changes as normal.

Relalive jumps ara aimiiar excsp!
here you add ma oiissr given irr ms
ioiiowirrg oara byte on ro the PC P
rsmsmaarirrg oar oorwarrriorr sivs
mar ior numbers no arro "graaiar
you're osaiirrg winr negative rramP
oars.

But, of ooarsa. rriaras a wiroio set
oiorarrarrsrrirraiwa havarngorrairrro
m aaiaii - ms i:m_ia. Basically a
CALLi: a rnheicieverjump’ Natoniy
oorrs rr iamo io irra aoorasa sarroiiiso
in rria iaiiowmg dutl aviaa, ii also
ramamoara wirara ii was up la, ao
once ii‘: nccnrnplilhnd ma task il
hunched ior. and has mar a RET, ii
mtums ti: ma next irrsirrrariorr anar
ma CALL.

Firrs. wa can saa how ii jumps in
ma srrarrrrriirraairigm.orrrirowooasii
ramamaar where in ga back lo? wan
ma zau rraa a aarr oi scrulchuad arsa
ai memory sanao the amok nyorriika
as a hlndy oiaoa ior tha zao to iar
down lhlngs ii wama ra ramamoar,
srrair as ma aoorass oi irra irrsirrrariorr
rrr return ro anar a CALL. Wa'|| go ima
the slack in mara dstuil iaiar.

Now wirarr wa maai CALL &EE5A
irr Program II oar Program corrmar
automatically moves on ra rrra
address ai ma next instruclion irr
sequence, araooa Hownver, irrai as
wirrr a JP, wa replace ma oomama
wiiri ma address given in ms CALL.
hul oaoaass rra a CALL we don l irrsi
nverwrile the cumems ai ma PC
inraooei, wa move aaooa arrioP
matically io (ha slack ro keep il sofa.

This maarra mar when rr msais a
Fienris zsoirrar looks ar ihe stack io
90: ms aoorsss ro return ra thearioraaa oi ms nexi zrrsrraoiiorr aher

the CALL
The stack works in a very simple

way. ir ioar ksaps aiokirrg up, or
slacking, lhe addresses you gwa ir.
orra cm mp oi ma mherr

The ooim is mar irra iasr aooraas
You um on the stack is the nrsr orrayou take ofl. l\‘s quite sensible really.
it you're stacking a pile oi haxss, ma
aria orr (up is ma iasr aria arr.

Now ii vnu wam ro uristack mam
one by One without ma whole thing
crashing ro ma ground, vou lake ms
I00 DDK OW "KS1, Followed by the neX\
ro the mp - in ma reverse aroar ro
which you put rrram arr. Figure H
shows ms idea.

niiniiin: a mu
HIGH I C5
H-M IE I5
HM M. E5
NF I1 Cl
HIP DE U1
HIP IIL El

7|»/1/'PAlSH|m1POP
Such ways oi handling oaia. thai

is, aaori dam siruoarras. ara knuwri as
i_iF0 smraurraa - iaar in, iirsi oui. ll
ioiids lo aaaoriaa rviv bshavioui ar
marrrirrga, lfld is ma arraor oppnlim oi
rrw bahuviaur irr oaos.

Aoraaily iis rioi iusi CALL: mar
ass ms siaok. vorr can aaa it ior vour
awrr “si:1|Ichpnd“ as wan. voa can
simply puih arw oi ma rsgiuisr aairs
orr (0 ma stuck arro pop ii back when

lllllil FF FF U) |1L,||FFFF
Ilfllll I ll LI Hrllll
Ifllll Pl-lll ll
IITIII! WIN H
III!!! NF IL
llfllll PM IE
IMIEII IS Fl 7F LB (I7FFIl,Di
"K121 Fl 7F LB (\7FFll,ll
llfllfl IE!
I11!

Pwgllm /H

oarora
you'll rra~ra
YESIOVE lhé S(S\U§ EHO.

If you reversed ma order oi masa
POPs voiro ariaorivsiv exchange iira
oomams oi ma DE,HL ragiaaars. ar
Program in demonstrates P orraoir
&7FFB orr to seethal DE and Hurarra
been mriv swapped.

orroa you amiarsrarro what‘:
rraoosrrirrg. m, rswririrrg ir so rrrai ii
swaga ac and as Be cavefullhalyw
POP ofl the mrmoar you've PUSHud
on ra ms slack. orrrarwisa ma RET
and the end won't be abie to gar in
proper rararrr aooraaa oii rira siaok.

‘IIIIII FF FF LB MLJFFFF
llfllll I ll LII Kill“
IIIIEI El Will
IIITIEI ll Fl T LII lflFFI),H
III“ Fl If Ll (lIFl),|l
IIHICV MT
IIIFI Elli

Program iv

In raoi. ior ma spsoiai aasa oi DE
andHLthere‘saninslvuctionlrisllefl
you EXchange lhs oomama of ma
ragisiars P EX DE, HL, It has iira
opcoda sea. Program IV is (hi
aoairraiarrr oi Program III, rrsirig rrria
inalrucnori.
0 Well mars enough rrrr rrris rrrorrm,
We've covered sum: varr oawariar
roams P exact/Y how aowar/in waw
559 HEX! limli

i-.az:.:.-r". :.;;r.-rrs. _.i r.;;~..‘r". ;r;:.‘r]_;1

w r@ mm mm
Trio iaai ilum m . . . is ma first on

Figure rr How rrra arm is Du/'11 MD
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-?i "arms me ussr arrorrrrrsr r/arrrnia llwsarialaccaurils system I've sasrr P dvubles as arr inexpensive bur/nexs system "
Compuling wirrr me Amsrraa review, saarsrriiaar 1935

MON EY MANAGE R ””“"'“"'“
AMSTRADCPC464 CPC664 CPC6128 PCWB256 PCW 8512

Financialmlnagament software forporsolluland/II! tmnllblltinlsi uln.

ovsn 1000 SATISFIED UssnsRecord aii yourfinancinl nanllctinns, arid aoaiyaa thom co asa wiaors you qarru. Mlka ma rrroa: of
yorar morrov, morriaor your aaair now, chock your bunk or crndit curd amomsrraa, pacify the iramirmarragar, cnnvincc lhu lax marr, avoid nllty arrrprisaai
iZ momhsai eflliies are kept in a We siurid on ynurdiic orlape Al any time, you may inad 8 File imn the cnlfipulel
memory. add X0 or edit the entries analyse them BU"! sialemems and then save the updated We foi later use Entries
may be hisluric (ioi recoid keeping) oi Inrecas! (ioi budgeting! You may have any flumbev of Senalale files, arid make
cvpias L7! liles Fur archive purposes. You may advance the uenud cuvered by I file month by mnmhUpmIflbalpluinlurauniouuIvllvhllnulbdnlrlrwnfia.

Uruii/J/ldli iiaamros

Elch ararrr oclulln n|'
0 Thnaavollrin Yiiumli arr zaro uilime
0 Aii “cowl! ramaar one cl up lu a neiiived by you ro suil Vuui

circumsxaflcesnq \:B;H:\flYs 2:Vi!a. a Haiii-x sra
0 Relurerrre zg ABCY13Qu1z uiequeriimvbuiurilwoice minivan:
0 A riass cod: Dim ar iw rrr so o.imao by you in svil yumrrraamsrarsas Kg rroP><aasrrroia ewerisei,h1:M0rIgaqe HZPRMB! o raaiar yhflwmq mnivlhiv mamrrom minimum, aaarraa bui-Inca:

orpD:Pwduclinn aiPaaw mararms az Aimmblv w3'Packiivu rlc0 a deacvipximi so rrr.r ma can nu wrrar each iralisacliovi war ior o Bar gllnhs ai any category mama iw mam»
eg riawgaarao. nr Boxoilflniscs

o rir. amnnfll ai ma iransuciiun wmm may be pius ar miimi C
0 Ari npnnhai siiiqie chuiacnr m... wrrr.» ynu may mciune ior Hmliei

riassrrroarrrrrr ag aaaorass gPgrwar. ream etc
CPC caustic £14.95 CFC disc £1 7.95 PCW din: £23.95 (incl. VAT, pawn)

Se/id cheque rrr oraori card nu/ribE! orphurie ror rrrrrrrarrrais delivery. =

Connect Systems_VISA :0 Flanchlord Road, London W1 2 9NDi 01-14:4-9192 sam_1opm 1 dayl a walk

vorr may aaim uilynriul saoararrg fa lwnufflr aiaas III, ma».
ll-I. arr rrrrrarrma -roar-ass ow hulmll rr-ma a sraorr orrrai aria
produnn moors. In raiirrwrr
s Fuii nuuiled s!l!ciw|nIs,sV1owiriq each iruiuuciiun rrrr anv momir er

ior rrr. wriui= Ynr
0 Titzins gnawing rr.a minis in mach alas! irrr aa.r. mumh ai me vuiv
0 raaras sramaa raa muis In iach ch’: ior each ....,...r

lumovei uihfluw ara iarro v!vnurvS arwi
0 Pi; chain el smaai rarai. iur rarrrws oarrgrmss iCPC Veviiuns arirr
ompruhnuivt nunllll Ind lull not of armioa

dltl includcd. Full iaiapirorro wppar-a.

NEW ior lI\I Amairau uzu

§E
TFW KER BALL

(GI! DON
The R52 design incwpflralefi Mulccrifs
miiny yeavs 0| experience in making Tracker
Balls lor IP18 Military Hflfl lav AW Tlflfllc
Coriimh which aamarra maximum aarior.
milmte aild isliebiliiy.
Marconi has aasrgrrso iris RE2 aa a quality
device (OI lh9 SSIIOUS Viflhhylfil. IO!
aducaiional A1585. and '07 Vow COS!
CAD/CAM applications.

¢‘
wiirr Ml aaarogriaia sairwara ma Yrnckcv sari iairsa
our irra iarraiiorra oi cuinni ma irr
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TASWORD 6128
THE WORD PROCESSOR
TASWORD 6128 for the

Amstrad CPC 6l28disi:.i24.!5
Bnlliant value for muney.

AMSTRAD ACTION
December ‘i 985

A powerfuland c isy ta use word
processor anda Si/pcrb data merge
program AMTl)( Decembei19S5.
TASWORD 6128/9 the word
processor ESp€l.‘l1ll}/ developed to
utilise the extra memory in the CFC
6126‘
Tlieprogram uses/1LLtheadditi'0nal
64K0frrierYi0ry in the CPC6128 as
text Space. This means that text files
can be around ten thousand wards
long.
TASWORD 612Eiriclud9S a built-in
data merge program. Mail merge, in
which a letter lSprinted any number
of times. each individually addressed
to a ditferentperson, is/ust one of
the applications ulthis powerful
facility.
The notepadsarc a unique feature of
TASWORD 6128 Fourseparate
nutepads are available. Typing
reminders and stonng letter
headings are ust twn possible
applications lor the notepad;
Up to brie thousand characters can
be stared in ten user definable keys
allowing commonly used wards,
sentences. or even paragraphs to be
typed with a single keypress

lV
/..
TASWORD 5128 has
comprehensive customisation
features. These ai/ow marry of the
program facilities ta be changed to
personal requirements. A
customisedprogram can be savsd
and includes the natepads and user
definable keys.
TASWORD 612815 fully compatible
with TAS—SPELL and TASPRlNT It
willalsa read in data from Masterfile
5128 ltcan even be used to enter
and edityourown Basicprograms.
With all staridardarid many extra
waidprocessingfacilities *
TASWORD 6128 ii the most
powerful ofthe TASWORDS.

Tnswonn 454
THE WORD PROCESSOR

TASWOIQQ cassette l1I.!I
” There is no betteryustification for
buyinga 454 than this program "

POPULAR COMPUTING WEEKL Yr
NOVEMBER 1984

Your464 becomes a professional
standard wordprocessur with
TASWORD 454 Supp/led complete
with a comprehensive rrianualanda
cassette w ich contains bath the
program and TASWORD 464
TUTOR. This teachesyou word
processing using TASWORD 454.
Whetheryou have senuus
applications orsimply want ta learn
about wardprocessing, TASWORD
464 and the TUTOR rriake i'tea5y
and enjoyable.

fir‘ fi1% I  
TASWORD4s4-n

THE WORD PROCESSOR-
WITH MAIL MERGE!

TASWORD 454-Ddistill’!
ThI$lS thenew TA§WORD8SgE('liItf
developed to utilise the cg/aa ilitles
Of the CPC464 arid664 l${d!l\/65.
The additional facilities includes
larger text file size andaiiturriatic
on-screen disc directories during
save and luad operations. A rriajnr
new featureist cmailmer e facility.
Thisgives multiple prints olyaur
standard letters, forms. etc . witli
each copy containing. forexample, r1
name and address autorriatica ly
taken from a disc file containing the
data. This data can be entered using
TASWORD 464-D, orcreated LlSll|‘
the Masterfile Program Extension
package A powerful and useful
conditionalprintin facility is
included——parts otg document can
beprinted according ti: user
specified criteria. TASWORD 464-D
willonlyrun orr, and IS only supplied
an, disc.

Available from : "
8*Téifi

CIIIIISOF
Springfield House, Hyd: Tern - I
.u arm... *'>s\n\Al mu. rr. \\'viiAiar\i:arr-iinnliiixii/l1'¥ ,

Riéifiifi593SEE;‘§KBBESEER!

lfit



TSOFTWARE.
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* TASCOPY464
THESCREEN CQPIER

1'Asm|u-M64 TAS-SPELL
THESTYLE WRITER THE SPELLING CHECKER i

f TA§PRINT464 US$989£!.!0 TAS-SPELL discl1i.5|I
F

I

W;
s.

W1

iii
is
is
is

n
-0
ed

nod
Z ;§1TD€:][fD
ICE,
xbw

discl1Z.!0
A must f0rd0t—mafrIxp!i'ri!0wr|€r$!
Printyaurprogram outpufarid
listings in a choice offive impressive
prints!)//es. TA$PRINT464 utilises
thegraphics capabilities ofdote
matrixfD!I!7fE!S to farm, with a double
passo the printhead, outputrn .1
range affive fonb varyinglfrom the
fulurlsfic DA TA-RUN tot 9 hand-
writing style Of PALACE SCRIPT.
TASP WT464 drives the dOl—!713lf/X
printers listedbeiowandtan be used
fapriril AMSWORD/TASWORD
464 text files. TASPRWT464 gives
yvurautput angina/ity and style
cnmprereiywmpazrbie with the 6&4
Grid 6128
crllnm - Inll ml huvu, 1|-4 I" --nun
IZNUWID < i wlnnm it strumLLLYUFH mrfl W M. pi», m in M4ncnim . 1zr1mnM1|\\|ix 1.\..“.,¢rm» raw’ ‘ ‘(M i 1" < U , Hvuir; Hv
rL,,e.rrWH.,n,~M,... .r.,~~.,.M,~in... r~,.em,»1 rm.“M,.@r,Mr.v,m5Lqq@.M.i.r,,,‘.

mcklsts and dired from:

WARE[iii
Leeds LS2 9LN. Tel.’ (0532) 438301

forlhe Amstrad CPC4S4 and664
nmnin TASWORD 454-D and for

50 cec 5123 running
TASWORD 6128

Spellingmrstakes and 2/pingerrars
spoilany document w etherit is a
pnl/ale letteroryou/Ialestnave/.
M/ifh T/\$—$PELL you are free to be
creative in rhe confident knowledge
tharyourspelling won 't/etyou
down
T/i$—$PELL checks Bhes eiirn of
TASWORD464-Dar1J‘7TAS\£ORD
5128 text fi/65. T/45-SPELL hasa
dictionary ofweil over twenty »
thousand wards which 1! compares
With the words inyourfexh Ila ward
IS not recognised lhen the relevant
pafiofyourtexf/sdispiayed with the
suspect word hrighiighted You can
curred the wo , ignore irhtmight
be e name), or even add it to the
TAS-SPELL ditfionary.
Please note U161 TA5-SPELL will only
work with TASWORD 464 -D and
TASWORD 6128.

iVyn4|dnrmi wrlrri Mn f"iY7W4I}{r1liYASMANKOITWAHE win XPIUNC n

>2=

rrw

mum _ W ___

r,,,~.".M.\./w\.s,4.» Lr¢d\i(ViV1iA?r|1h1

r,,~.mn,,m ,M,,.M,.“.,M

mm7 Ti t _

_ _ 1 <sM.h.,.>,...1.m50.,"-n,,.,,,.~i 1+

Jlliflfimriheiiff YASMANBAXNirrir¢\ii»hmKY»uiP'P4u|71iWIrI(Arm|rAfl(i'(4$4 ssnnasvzu mm“

TASCOPY464 cassette fl-99
dl'5C£1Z.’a

A suite of fast machine code screen
Cory suffware f0r the CPC 464, 664
an 6128 Plinth?/1-resolution
screen copies In b SC/< and W/‘HIE and
alsvlarge 'Shad€d'copie$ Wllh
differentdotdensihes for the various
Screeri colours. TASCO/W464 also
produces 'p0stersize ' screen copies
printed antu two or foursheets
WhIC/7 can be cutarid/umed 10 make
the poster.
T/UPRINT464 and TASCOPY 454
drive the following dot-matrix
pnnters
WM W4“ wwnw». Hlmwivi \ WM“ .
ilIJfl2Z','£ L§1IJ.‘.!\,.~ "L"ll“&1”»In LQ?=‘LL‘r1‘w \I|‘r~.W..W\ W IVMN \AMTrNl\

TASWORD
Ueanmnes

TASWORD 464 arvdAmsw0rd
owners. sendynurorigrnal cassette
or disc mm the patkaging) as pnmr
Ofpurchase and :13 90 YOU!
angina! will be returned together
with TASWORD 464-D Or
TA$WORD 6128 on dist

W, l\/YiiPi)4|iY(N|iDV(1I‘i 4rVip0\i!i1imam; wnrrmruzr iFH)x»\14LNn

rvAmr4iir947\I rm.m.~.M,,mwW»iwe-1mn~,~,,,~,,.(<m \/iKArwml1ei

nuns me;
first/uncfle 1
4-1,/,.,,.».
dis:/curatle
disc/ussr!!!

mm 1 4?

.... h;.....e.,,.M

i i Ali rAsMAr»/454 software H ruiiyzompahb/e with M2564 mm;
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nine
dflli.

these
serisi

PU
inllul.

ihani

rhev

So

UC\:

READ
'|'|'Y:
PTR:
UR1:
URI:

‘WV:
FTP:
UF1:
UPZ:

|.|sT(
TTY‘
CRT:
LP'T:
U‘-‘I

Figure I
dint: a

P/M plrlnrlfll III in
input/output bolwnln dil»

 lnront iugissui
Yhnn nru:

curl: The COflSD|e.
LST: Listdevice

dnvicol.

FUN: Punchdevice
non: Readerdevice
A:. B: Disc drives.

The FUN: and RDH: device naines
hangover iroin the days when

laps rdr idadind a
ddinpursrs used high speed mmchedr nd saving

Nowadays ingsi CO|1'\pU(6YS use
naines (D refer xo iha RS132
isornrnunicaiions puns whiish

are used to talk I0 drhisr ddmpuiers
via niddeins, and lo sdina randy iypas
ni primers

N: is used ior ouipur, Rnflzidi
LST can only be

ha diSCS, has associa

used ior
flutpul, but CON: deals with bash
input from rha ksvbdard and aurpui rci
the screen.

Eadh uf ihe logical deyidas. uxhei
Tod with it

idur physicli devices. EXICUY whd:
era varias lrorn sainpuisi I0

COIHDHIBI, as {hey depend on whsi
issiiinas s particular rnvishins can
piayida.

on s iarge cdinpuzer iha iisl

one (com)
$194-NS spadiaii/odsyisso.
chfi xsvpasrdandsdiaan.
BAT" INPUT irdni R0UTPUTm LST'

Spoclel |/0 dm/i001.
2 n in B R =\
spsdisi l/0 davida 0.
Nuilirlpui,
SpOci!| \/0 dam! \~
Keyboard-

PUNCH (P\1"1\Special \/0 dsviisa 0
N uii auiguz.
Special I/D device i
sdraan.

LST 1)

DRI.

Spade! I/0 device 0'
Screen.
canndnida nrinxsi W"-
Specia\ i/0 dance

Pnslrble i.,,is.iiiirni~~/xsiyflrvilnts

1.

PIP, your friendly
in-house
software switch
Part IV of COLIN FOSTER's
exploration of CP/M 2.2

Oulpul LST: dduid be direclsd (D anv
di idur diiisreni primers connected id
diflerem pOF!S

our Amsuads are unfortunately
nsr guirs ihis pdwsnui _ we dun’!
even have sh nszaz intsflace buiit
ir\l0 The CCIMQUISV as M051 CF‘/M
ihssninas dd. However aii rhings are
possible as isr as add—on peripherals
manufacturers are concerned.

Tha physiasi devices which ins
Arnsirsd BIOS sari assign H7 each gr
ins |0qiCB| devices are deleiled in
Figure | The iwo spasisi i/0 devices
l0 orid1)orsnorrnoHv\he(wa RS232
seriuiahanrisis DrovidedbvAms\rgd's
Dwn add-on inrsrises

ii vdu buy snydng aisas inrariada
make suig tho! airnur ii is Exactly
comnulibie wirh ArY\S(Iad‘S dr ihai
you are suppiiad wirh nsx software
and instructions rd iniggiais ii inia
CP/M av insruiiing new d8ViC8 drivais
snd pardning {he BIOS iuihp block
apprdpriuisiy. otherwise vdu wiii H01
be able In usa ii easily irpih CF/M

The null Oulphl provides a usaiui
way ai "ihrdwing away“ prdgrsih
purpui we don‘! want by dilficlirlg it
id ms punch device and assigning
FUN‘ id ihis "black hols‘ siihiiarly.
rhs nuii iripui siingiy returns lhe
er\d—0Hile charficlef and so is ussiui
as s durniny input while Yesling
prugiains.

The current device assignrhanrs
can be dsisiihinad und shangsd by
using - ydu guessed ii - STAT COM i
TV|Je:

mm IIVI
and STAT will isll you the aurrem
assignrhams. Normfiliy on an
Anisnad. The daiauirs are:
CON:=CRT:[Keyb0aId!nd screen)

PUN: = Trvi ihszsz channel 0
duipun
non; =
innuii
LST: = um (C9rilrQr\iCS pgrri

Typing a c0i11rV\irId in iha idrin
mm (lain) osyim-ipiiynni m
mm
wiii is-sssign the physical device with
which |/0 iS paridrinad when dais is
ssnr To/read iiprn ins spasiiiad idgicai
device. The CUff\VYiBr1d:

mm mi
will remind ydu di all iagsi STAT
ddniniands, including ihg idgicai and
ghysiaui device nsihss. For Blflmnlvl

l)lll\ llhilrh
wiil isrda Oulpul whisn B pidgiani
nias id ssnd (D lha prinrur dn to ihs
SCIBQO insusad e ussiui idr s final
check diingduipurirnrhaprdgiainis
avoid wasring paper an ihisiuirus

Dill! mm-My
is isppnrerilly Iatai _ the rhashin»
adpasis IO dig. Can ydu w0I|< Dill
why? Well. ihis sssigninanr tells
CF/M lo lake ail inpui irain ins
RS232 irileflflce irlslend ai ins
keyboard, and send all uurgui (0 the
nszaz pan ir\s\ead 0| the sdissn.
Thus ihs dunsuis is “locked dun"

This Typo di assignihani is usld
when you wan: I0 Cnnlmi your
Arristrad iidin sndinsi sdinpursrvia s
inddsni or rieiwurk e adininsdiy nut
an everyday cperuliori idr indsr divs.
The onlv wav out ni inis irdni lhl
Arvistrad end is to hir Clrl+Shif\+Esc
and reboot CP/M.

Once we have Selected physicll
devices using sTAT we can nansiai

TTV: (R5232 channel 0

55 April ises CL7MP(I7I/VG W/TN YHEAMSYMI
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dais between ariv ieeieei devices
using ine transieril ulility PIP com a
CP/M's Perienerei irnerenenge Pro-gram, we might best ee though! of
as e eenwere ewiien a a eeri nf
ieieenene exchange iei dfllfi. Pri-
accepts commands in me fovm

l)|£p <dlIl|nlUIn)'(lwV!l>

N yen weni ie do several ininee
ene after the eirrer PIP een eiee ee
used iniereeiweiy ey ieei typing:

l)||l|;
wllhmfl any eemrnane. PIP then
prompts you iei commands with a *.
For example:

n>eie
um-eeiii

ierne yeer Amslrad irne e eriininire
iyeewriier. Whatever you type en me
keyboard is sent ie ine erirner as weii
as U1 {he screen. This een be qeiie
useful ier eeenine eei quick rnernee.
eneeeine lists, and ee en. Meie xhai
the Enler key new eniy returns ine
cursor ie me eiari er the Mme _ press
Cn\+J to ieee e new iine

Tn iinien we must Kypfi Clvl+Z,
CF/M's “and-ml-Ma" enereeier (O ienPIP inei we have reeenee {ha ene ei
culinwul newny~

lllruiihh-QIQIGUI
niie will \e\ yen iyea imn (he

comuutav axacliy ea bafflvey but mie
iirne whntevervculype wiHbeS8Mw
the eiee iiie nuaaismxt en erwe e-
instead ei lo the primer.

This can ea eeeiei ii yeu don‘: nave
en eeiier reeeiiy lo hand ene you
warn lo create e erneii text me ier
eeme reaeeri Nola, ii yflu neverri
alrend‘/i me: eeeeiezaiv everyinine
wnien you iype in ie eern out aeein e
ineieaing delsle eneraeiere.

PIP is nolan eeiier. inereie ne wiv
to eerreei mistakes in yeer input
beiere ii ie eenieiiy reee in —iusl eeni
mike eny.Tyea in e iair eii ei reeeien,
men nii cm-z as beiere to ieii PW
(H5! you've iinienee.

If you now (ypa:
Ieeni-|imm|n.m

ine prucess wiii he reyereee 7 Pi? will
Send ine eniire Conlenls eiA:RUBB\SH.TXT to your scram-1n,iusl
like e CCP TVPE Command

P|P.COM is en snrsmsly eewerrei
and eeeiei pfflglam, coming inie its
own when YOU Win! (O mnve "I25

4 6P/Wt ~

TOlvflnn Funcllun
I aieek med. e,lnfll L -eeneree um]! xuryr £1‘ {mm '°‘.' "W" is

D“ E/V1!!!" \n dilc. 9 97 Vsclfl/Dd, 2VlIr\
Q MB Chflrlflfif! If!W "ample W" er eeienin n during um“;

I2!!! |' ‘YrE éuguommv rnei over so calumlu bug
I: I!F Sm; ~m";;:;er;‘:: eegeen.

G "am". c eraeiere Irern me aerine
" Ge! file fmfll,; ere"e.;2:::i;:*;::i'~=~'~-Aeeiinenerneerei . °'"='=m

"1 _A1 N, eei lludingixrwcsh ‘m“"?"""""‘

Pu ineemerrn ieee eh

S<:? <

ere pn I e .0 £?8i".2?"r-.’i§‘°£,ZZi?""“"“'- "° '*
cMrlc\Qvi!i$1|’IOm;V$;| "?§“' GP/M °"d""'"'°
aw Hon-text me whim?“ M “edW"’" °°PY""Parneneien <1“-=1 not hlvu e com

urz Quit eeeyine vrern ?i§Z°,’°"‘ "aw rr lines
s1ahYs9quence ererinisgimsi?‘ M” ” '"° ‘"‘"flR gy 5, is mwummdv e e eraeiemenninnae
'1' 5Y!lum Ii‘! vi ' .se z Stan eeeyirie Wire gsvs eienie.

iarry lequunce av erimeeie J,” when mu wing e
Ev lisencnuntered. °’“°""‘ "*"~'~e\~<1
wane Awii iee mmCum" km clam ie uvurymh m,,y,.,,
“Wm” ma'::'=;:v:ecr;'ie eeeerme H

Writ! over sn/oi "“‘ "Wildmm xi rem-envy) men wimeei.,erii:ii;~"r;r;£'izi:"-==i
I» dllnilvoa H In .,. ‘ E”/"1?Im i Iwe/0 ml Wm WWW?) mrluee ie everwm e

I 1 zeremeearlrvnireni " ieeenereeeee

"4"" 1/ P/»' Dlnmfllr e,rr.,,.,

ereene. eeiii l|1Qm, eeeren inern ier
eeriein enareeiere K11 eirinea. er
concatenate Mas.

You een. for eeernpie. add (O {ha
ene ofan existing me by iyeine en We
knyboavd, we en input from ine
nszaz inierieee. inen Slick eneiner
me en ine and, ene so en

Meny of meae ieneiiene ere
eenireiiee ey notion parumetevs
which we can give PIP along wiin eer
commands, in ine ierrn
mi; meiirnuen>-<mr=e>,<mm>
‘....,<lu|4rrI)[n|lh1I|Il

er
meezineuen>-<eeiim>,<eeerm,W.
,<eeer¢e>ieeuenei

For exampie, the command

Mplp ieei-em-e.eui¢|ieaii
tells the PIP utiiily to send the disc fiie

"nu! Icrnch Alcli enereaier

A DUMPASM ie {he erinier, exuurv
ding \ibS I0 every sigh! columflfi,
ieinevine any existing ierin-ieae
chsractavs ene iriserling new enee
every ea iinee. Figuve ii iieie ine
ODHOHS PIP can be given and
describes eneiiy wnei each eeee

ii niey aiee new ee eeyieee inai
i=iP eeeie irerieier ene eiae me to
eneiner _ in emer words, copy a file.
Thus:

l)|lfl lunnthlriiwillnlulvilulvl
wiH duplicnle (I19 me A:DUMP.CDMr
creating a eeey culled
ANOTHERDNE en the same disc.
The [y| epnen tells PIP In veriiv aflsr
eeeying. I reeernmene inei you
eiwaye eeriiy after copying enyinine
other man text iiiee, ae (he eiandere
vei-eien ei PIP com has e bug which
eeeaeienaiiy niie~eeeiee binary files.

To eerneine two files, we eee e

i mwenrvs wrm mEAMsY!|A0 Ap/M was



Q
cnmmand ei the vurm:

llflhillllnl . h|,llL bu

This creates a naw iiie. BOTHBAS.
wnien nes a copy of EXLBAS eeeee
IO the and ei a copy ee EXI .BAS a the
original iiies are not eheneee.

To copy e me iieni ene eise IO
arwthev, tvne e command such as:

|)pi| Iiuxlullilll
PIP can inereiere be esee as a
rspiacsmem for (I18 Amslrad
COPVFILE ulilily unreneneieiy ii is
NOT eeeeieie Kn eee PIP IO eeey files
ireni one disc ie another en a single
drive system

The Aineiree eiiiny HLECOPV will
dn inis ieerneiirnesi ein nae knewn
bugs which appear wnan yen iry IO
Cnpy lflfgfl files. This problsm can be
eveieea by esing ene of the eeuer
cnnymg pi-eerenie available in ine
public eeniein.

Nolice thal ii Vuu do not weni a

’wz,7?
hlI:upy 0-Au
neseeev v2.1

A e thin urns: llw kzvxeieeee lull?! eennez dlii "Rn Hr vl -
inhtquuun m. neriei eenri.-n
EMRIYE .A55 l2wFY W/M 7nix .Ass Cngy LY/Mi 3
P£|1DU»P .ARN HWY W1“)
eei.yeens.ees cwv iv/'4’ 1
Pars: .»en cwv W/P“ 1e-rem .ese eeey iv/~~ 1
evzemnn.em< new W/"1 7
eesev .aRM ceev W/"Y
EVEN14 A55 lIuI>Y ‘Wm 7when inn» |:u|>Y Mm 3
XCDDE .nee eeev W/>" 5
vannunv .AR>4 cwvy W/M
scRuLLER.Arm new W/N’ "neeere .ARv4 Eniv w/N»;
BIBSCRflL.aRN CW‘! W/N) z<<<<z<<:<z<<

kndnvxdual fxlis W/NI -» v

n . |rtld- . - 4
cm‘ ' t s eeerinerien e Antu firm/I A then er--e -nv kw.en... in-er --=

Arnsireirs mscurv in 11:9

different destination menanie rrein
ine source (he deeiineiien meneina
een ee ernmee and eniy the logical
device iei seeeiiiee ewlicitly Also
PIP accepts ambiguous filenamss for
ceeyine _ for EXHIHDYEI

l>pl| bvllihcollvl

wiii copy and eeniy en files with e
.coM extension irein dvivs a: (0 eriye
b:.
0 N9)“ rnernn wew see new ere-
grams can e/ier eeyiee ess/gnnienis
11/really, and g0 en ta leek rnere
eiese/y at me facfliliespmvfdedby me
standard suns.

Vii-if “ Q Wm "anDISCOUNT E “ '° "
CHECK ou1"ri:glS\i‘;EgHH "U BIG

‘ enne h:l|l\:|Il‘: ;llIllIl:|i.. \ .r. r w rer...‘ i.-... lui: n-i l\l,l1u\||I!lP—\Slllinlll Mum n.....i- I :slyhi r.....ri..r...r.e inrereni weine nre-r 4Y1N\VzWlYHlY e..i.ni.ni iwxi Yawn hulmiVvl -r er-.1. ieiiirnii Nifinly e...r..Kiwuylnmmlv lllmvnic in mi Emu e.eenee. Iueuil AIA inflnlll HIVen»-i ne.., e..,.inJ\...Ymlnlmn hlnni win e Elnipnhilme ii em I||uHKi1|:M 2: I! r... IAeke in er. ene. -..re.. ie I! rr.nnImennv new Dmnliin man Y?-huhlniilnl \M re... hm n Y1! Imlvenmn..re.... km: eiwnr Ill I5 n...i enn-ere. i. Ilmiuill ll ii r..,rwMilizlr-Vwilcii en enk. ii n n ii...nemi Iilmui Wm we. in r..,.K'we HM! MIIVIIHIer... H mm keemrn Ilumiiin EnIO! ni. we Muniunr lllflllilke... Deni en r....n.i..i llmnnix El!eiei. Nan rn "WWI nu |lII\IvLI\: lllwen» emeni MmeIbnllillmmlllmmfl in e-- er-n inn~....i Kl!!! eiknre ii

55.555555555525555;5

es
E

255552552555
wen 51in! NI hnlin we lnrmuzkw...“ i.,..ie.eMn... .......i.k~ e....e..e.
e. e. i. E...ee.,nm...ee. ....k...mr....,e....r ,...k..ui::i'~'-~*... iii:.. ,.y....m.. I e...e...ei. _ e

eiipeueiiiewezmsiees nekimviimimiu
imnsns mm wnmwz _ rim: wniv! rnk mull ulna:
wnlli nik e rm Ml mu nu _ en im eek lllllillfi new

Inn Dom newZfl enr. ni.

uinmeiini..r.irerin..

35555535YMIll!llliH Iirr ZiH llHIErmmuHlliunnee11751115enneeneeuni

Ia 1:as 1!n lsll es
nn hflliMILee->1 I0

BEST VALUE ANYWHERE'

JUST FANTRSTIC VALUE UN SOFTWIIE
No uuliaqenus C|l|mS‘ Chuck nthui iflVBIl|S8fl\!V\lS

EXAMPLES OF PRICES
Rucnmmundld
“E

5.95

7.95

9.95

12.95

14.95

19.95

oinar Piieee: Simply eeeeei 28./B an R n PMall oraer oniy, enneegn callers welcome0 Cheques er Pesiei Orders pieese.0 Full Reiune ii nei received wiinin 10 days

4.29

5.72

7.15

9.52

10.76

U 36

(released aokwave only),
SELECY AI" NEW HYLE FDR

LI7

2.23

2.79

3-83

4.19
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M.il.C. IUPILlEli

'l:olI'. Lena» non. niienin. mm I61 an.
K we mm um we I-e-wine-e 7 mi llllvlillnnli /

Arlv cuMl>1n£ii AMI PUSY wmi REMIITANBE H7
(BUIIBFI RANGE SRFTWARE EXCLUDED]

SWIFYSOFY. Dam CA.
Vomura noun. 1 Lalcnm floodLoughherough, Lola, mi (om) zaizza

ss Aeni reee r0MP1/TING wriw YM!AunlA0
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"I NH lflZ!IK!lQfl““lZS!|'ZVl
HI MN ll1S12lMETll5flEII1M,|l1
lll MU 1ll9lICHMllHIllUl7,SCl
lll MTI lflfilillillifllliillhfll
lll MU iEIlM6ll7!13‘l2€I!IEZ,4I1
S7l MT! IMIENISQEIHESIZILAI1
SH MTG |lEHll”£llEI£!7EElM,Ml
HI MTI ||1!I'!?FI"IHCHlll,9lE
II MYI 1llllUCilIllM7fIFlF,4£{
lll lll! I'lFfl1MIFlilUCflfl7,5lS
lll NTI CIll27ElMIIMMl|Ml,l7l
lll MU lE171|7ll|lfllH6lfl7|,3Cl
NI NH 1lllIl7K!ElCN\M4E,llI
ISI MI! LF1l'HlF|HlIlUl7*Q,S!!
Ml IITI CIMllH!5fll|I7l71lF,l|7
ITI DITA 7Zl|lMl7lI91lSUl7|Jll,1"
lll ll" $ll|lflll5l7lAF|77ZM,Il
IN lfll 6|fll71Y56flEiNEl7Illl,SlC
lll MT! I€I7lEQCNuUl6F1ll7,IlI

Sll MM AFTIZISIH|T|51\llIIll7,Z5F
Ell MY! llC!lNlE1lEllC$lIflC§,bLI
SII MT! 79llC!llElIC3llIE3FMl,Il
Sll DITA 5ll1l9|E5l2[1l|H7C5|[,llb
55I MM ISSTZESISZIFUSZIICIIS!J85
ibl NH ISSHEIIIIl7E5|7|!5|2(,S7Z
S7l MT! SIIIITCIIIISHKJIIFIIIJIE
SBI M1! l745!l1E4E4F||ll!CBlllI|SlB

DRE lfllllnnlhl

||ul ummm mu mm
LI NL,mq|
nv mm
an n
an 1,mu
Ln |c,1n|p_un|-
LII W.,Inrkln|L|
cm unnl
ml. mu
mu as
Ln l,lltlI1I
mn n
n 1,1-In
Ln ><L,\uu
Ln <mcn,nL »
Ln (P|l£2),l|L
LII (mum
Ln nmsmm.
Ll m.,u:11
Ln <nmn,m.
Ln lllflfl|,ML
Ll mus:
Ll uu|:m,m
Ll|1L.lAEM
LI lTMl),|l
LII unm,nL
Ln m.,nm
Ln unm,uL
Ll m..um
Ll (lvr|yl,llL
Ln m.,unc
U1 unm\n,nL
Ll aLn|:m,|L
\.l m,n:|n
Ln (|n¢Hn|),||L
mm
rnr AF
nnu. ml: grntnrl am
cm mm
nm mp mum nu.-,1.n,u,|
m

ymmln-nv
|m mg

|lnq mum
||nn||l| nm
mm 1.11

,1». :4 ||||I In nu um u
.-um!
nzn n
IPll,n|r|||rrnr nnlrnulnr?
nu. mu
Ln z.nx~|>
Ln n,<|x~n
Ln nL,u.nzm
1|! NHIERII-2
nz: u
rusu KL
nun n
5|! NL,llE
an Cmnfnul
|.n uL,uan
sic m.nz
El |l€,NL
rnr IIE
JP nc,=-m
Ln <\n:|n,m.
m men-c-1
LII um|>,uL
1|! Mm-I-1
Ln mun
nun I
In u1,m
nu: m.
.n|IHn|
Ln c,u<u
HIE m
Ln mu
Ln |,|
urn A
an nz,nu
nu c
an 1,m|nu\m
nzc IL
nnn m..|n
rum IL
Ill! 1
m m..n:
rnr M.
ll E,nl\1ll||l
|Nlll||u |,.
.m
Ll m.,(m|n
In! min-0-2
Ln 1nu|1,uL
m nmz-1-2
LI 011,!
nu: ML
Ln m|.>,|
Km: m.

“' \
‘ 1

;runmr|§ grog’
we-m us:

| |l=KlHE|l'75I

|M\nuqh ran!‘

| nL-ml
; us-m IIEIHSA
|tnn um
ynl nan:
,n:svnnL

mu H mu-1
HAM lnl
;HL'l|n pnhwlf

nu-mm

|l|nqtl7255‘!
I ||-ma u pun

mm tn mqm
mm Hun
|nv| nnlrun
nnxnw
um m nan’

llfluunnn
|||\ mi

|I(!TlIE
||\|I mm

_—»
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1
From Page 83

Ln 011,! ;L||||u I-mi
.v|rpmun
II: ll.
LII (u£lSl,L|.
In Tm-I-2
Ln M£w,LLL
Ln rm-0-2 |InlLnI nun
Ln mam ,u
M may-I-2
Ln <un,nL my mu
ll! LHMII-1
HLL mm;
nm -|L'.1:,1|,1,|
RH

,m an pill In vnrnblr on
~QI\fllQI
nzc A
an nmm-rm
Ln ll€,l\A£ll)
m ram-a-2 ,0:-ms
-nnLn L,(IloI)
Ln n,uxm |v|rL|hll lll?

Ll (l||.),E
me nL
Ln 0ll,D
IET
|Nll m vnr 1» umnu m
.|mn;
nz: A
an nz,pm-um
Ln n:,mma
M. rm-|-2
ll II
|u m mu Ln vmuu on
.||Unl1|
nu: n
an |l1,p|r||lrrar
Ln nz, mum
1|: Ullilli-I-1
-‘I ill|||uu mm mm Nun"
.llr|v|g
mr nL
.lpl
Ln mm
BILL um

IIC u.
nu n
ll |u,|n1
nr um
mm mu me luunun
-prlnkplp
Ln l,'I'
CALL nun
Ln nL,<nmn
m me:-0-1
pull PHIL! nu null lumn
|o uL-min
.nm-m
LII Ln
cm nu
Ln A,L
pun rrm hn um mm»
u I-nulhlr
-MK
Pm A!
am
am
mcn
men
CALL hm ||m mu
vnr as |||t mm
mm |rL|ht mu
nun nr
nnn mu
nu
ADE mu
nu

IF lllil

|mmm [mm mumm
.(l|\\
CALL l\rln|
IIEFI ‘DUI’! Ii !h|l!'|l$,ll,7,I
REY

.nnIml
NP W. In" "II
BILL firing
IKFI ‘la VllflI',ll,ll,7,l
IET
.wr0r
cm mug
BEFI ‘N1 l1l‘ir',l!,1l,7|l
REI

-thl(k- _
Ln uL,<mw
lot mcllnn-I-1
Ll MI
I L
Ifl X
rnr ll yrnlm m no
CALL Itrlny
lifl 'Pm|l‘ll II|||I|l|l|!',I!,ll,1,|
IEY

.pnnurrnr
DIAL llPlll|
DEF! 'FMqn£ Pl|€l',l1,ll,7,l
MT

pun“ Jlnq mm Nlllun
.1'1|l|:_hIlI
nan me_m1|
IF ||rhL\Ii|I
IF nll
JP lllplql
IF mpqu
av ;-mp
JP ||Ll|m

|mm Ian ml: nmmm
.-L-|_nm
IGFI 'PllllY.PlI','l'#iI
IEFI ‘KI-Pflfi','l'¢lI
IIEFI 'IET‘P|l','E'¢|I
ISFI 'ET.PM','i'¢\I
IEFI ‘KT-Tfl'|'P'¢lI
Iifl 'lEYL|.flK','I'¢Ill
DEFI O
.nrln||n
IIEFI I
DEF! I

.Il||l IEFI |
Hlk
END

, /IL. 4:3 \
. / X

Y

Givl your finqnn I un . . .
AH me hshngi lmm {HIS mnmh s
issue ave avaflable on C3552!!!

See Our Spucml ofler on Page sa
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L..LL-~LLL'.,.L.L.,...LLLL....L@L..LLLL.LLL>Qvy/IVNLKA h!Arfl\lV\!YW\\ID\Y \Y<lIui(V|!‘A»\N. ‘GU24 vr'<a(\! .LLLLLLm.LmmL=w»LL
746005 W01 *1FKlVvKéAFD>€YIlflR\£|vA!NEML 7\V~H\vrAwL1LAL>"§X>)IIl L_.L,L-WL.LLL....L.L,...L..L.L QQQAVWLIVUVW WLLLLLLLLWL HV\Iv\Ml'VR!l\Y\!VYL!.\>~("\(\Y MrmL.~vv L<Lnh,'h(1I5V7l\'\I-\LnI'Y ..LL.LL,L-LLLML LLML. VULAQS

L Wvml 77 D84 /'\l'\>a\.\/‘d'kxH>L LLLL “LLLLLLL L.A\I1~1U</VlPKILn'\ WWW»; LLL-L. 4Hi\Vv'\ LLLAVE9I\! LLLLL LLLLLLLLLLLLLLLLLLL V3i'lW’N!V!‘£.LLmLL-L4/,m
&\IL1k>'!I*Ll'\<L>m<L-"la LLLLLLL QJHIVVJ LLLLLLW M L.“ L....LL.LLLL.LLLLL.L.LLLLLL.IL(!W!v\LVL>y\1vryL1LVIvLVV\rpLLV L. LL.L..LLIlAjhW£4>fn~§v0L. L. WM! !l!i(V\S(!D YDLALIHVlb§]l0¢nhpYI|O'1l|r\ Lm L.LL LLLM-ULLLE 515'/’wK5{DY>WBfl QNDKWYIYL mmm, \VL>Y7Il§YW<1YYUHL1.\vvL4 .LL.LLPYMS1 “LL I7l<N0 L

L USNWEIESY “(N -LLLLLLLLLLLL L. \L\‘\L W». NI‘ Vom¢vNDCElE VKIHNL
=-L-.¢L»L.L..L..-.LLL.L.LL-@L.LLLLLLLNfllviifllinnivflllbhivlhllilfifi-512!LLL...“-LLLLLmL...~.LL..L..L>LLL.§IvI§4IflHlJIy(>ill7Iv1D\!ll“17Y

CASS— £19.95 rnc VAT + PSLP
D\SK—£23 95 Lnc. VAT + PBLF

1 Hr
CODE
MA(.‘HIY\‘E .

AMSTRAD MACHINE CODE PROGRAMMING
THE EASY wAv

Accepts nearly 100 Inldden ZEO|n51f\|Cil0n5 lhfl uie
L nu lndel Re 'sters as Inur extra Ls-an re ‘stars.xv

mrunzs WCLUDEI
Lw-LL-LLLLLLL firm LL UVVL Llkh UVVYUWSAIVH: H! L|>‘lh:B2&() SLLLLLLW L AH] §\fi‘hr*-'mILMIf¥P \WU>J'ALLv|)<v1L|tr LXMvIk1M)>A4i(\\H>t§ MD VFW; £WVV'|lM !¢\m\NyY LLLL L)».‘rl'>HV\ IIAMLn\n|L\yL!LYM1YALI A(YLQ'AILX\'r'L4\T-"W\JYI6S\P§X1\M|\01ihLA4/LflM9\DJv\ LLLL’eb(a‘Lk\:§<1\*\£HL.fll ‘Ii!
Il0lIVDR\‘N><Al f \y\KA’Hv‘V\—'V ‘K! I‘!/Vt‘.L,L, >¢1YtHwYNtKk30\ DSJSMNDDYBYEIIVVH ML AL\\4L’\/ENQNNL LEYV MRIL. VHF IVYYIXHU \N(\ LLL LLLLLL.YLlV1Yrw€ilIh!ev!VHA"6!YhO1!!RDM SM,-L.,LmL imme *l>~rVvflMMfl- .LL LL "KN?" L. LLLL. l\ VUM IMLLYUYLI/\ LUU\ W06/PA LLLLL» ~AI LLLmL MH§I\Ld! flevhf RCMS

t .L- \A\\l \\IIAl'Ql\l\((\r'LE$'AA\!|\ L.-L\|'&V1P1VVvi\HIi4\t lVv,\LW>\lH41L.(' L94 ‘JCHD /ML}k LLLL YWLIYALLY ..LL..LL ,l\4\WLfl>"V$LLLL M3 N-1VflUiMfli’IflV4r’JL:Ll1LHV‘Ln ‘H4 LL‘A B144»: uV\|wV‘Lrl(H)\ MIPLW-1L>K!fl‘Y"rvLL.L. L.LL LLLLLLLLLLLL,-LLLLL»4\L WVFL 1'n31YIfl\X 7\lM’flH4I\VH\Vv1YM\V\L> \4\PY\/\JC> LUEM3 "YM\LW)( |HAPMVAW-("Ll\V(U"D!VéV€ALAY"!l/W!S\lA|Rl\U0N!A 'H

Send SAEfovfu\l detaL|s
FAST MAIL ORDER fvorrv

mm. Il0i0KI.
We YlI||Y -u llnillfl I00 high qlllnly prflflllml -||DI! Mlqtlanlnll -LLL1 -n 1°. only zsss.Mlgl-Eofllflll =LLLL|m| cl - twin Clllllll pickwm-iLLiLLg so flllflll, :45 ldllcllionll, s bllliflfill }llld Lo IIlilCI||ll\IQ||1 pmqnmi.
Gamast TrL= so games LLL=LLLnL MIIYYHIDBQPL idVB"|U|9$VOW p\ay ENG Vwfld ga"veS T\l|&>1HE|LAd: DLLLLLLLL Bomb DYDVIDLIIYHIOI DYVVQISOVV Grafld PHK, ELM LLLLLLLLL LLLLLLLL LLLLLBEKHE YHYIOHSI, Daflas Salélhw, Fuhlfd LLLLLLCLLLLLL LLLLLLLEHUHY Lnmmmgs Money Take—0Y( WDYW War 3 Hflfl mLL=>LmLL¢LL mLLLL
Education: 35DM3l\lY:fluCaI|nVvfl\ W0QYL'!!v\5m malfiiLAYNSLCS 4IhWYH5ll’Y, LLLLLLLLLLLL CDVWDUIEI SCVCIYCG YHQIDYY JIYGQFOQIRQNY Idea‘ LLLL 0 \eve\ YEVLSLGH DY as G DDUYSEDDMDJVHOH
Business: 5DLASWIE55DYDQHlVV\<!Iea\|"Q‘NHH\/ATDUSIIYQSS QYEDNIIS §a\e5 DV8flIL\\0Y> GHQ move
Others: YoFVUSCQHBHQOMQDFDQHFTLSLVLIILLJDVVYQSYRADLBUG \ape magaxlre QYHDHLLA Llamas CJHIVYHJI Afldmove

mam IDNANZAIS PIOBABLVINE OILVTAPE vouWlll mm NEEDmen IONANZA I5 SUIYABLE ion AMSYIAD464/664/Q12! MICROS
MEGA BOMANIAHNIN CASSETTE VACKI3 95MEGA IONANZA msn PACKAGE £1495

A/I [)VrLV$ LLLLL H10/LASYVE /Guam IIMYIVLILY L/K, p/ene MM IJ /!l/ /lH€7l]I/
Mn: fillflluli PD J UIYAII/y H1 HA/V/in

sLLL.1 -n// flll/EVS H1
RANJAN

um. CWAL :4 WII|l|IY c|LLuL u.L,=~L-am.
n AL5 Ill-n-L .

AMSTRAD
IN MANCHESTER
LLLL; 2:2 2:2"
37° THE NEW PCW azsan

l.II.\‘..PL!/;.1PLU-7..Pl|II..ILll.\‘..P|.lIS..PL|lJ'..I|.|L
I JOVSTICKS I SPEECH SVNTNESISERS
I MP2 co|.oun MODULATORS
I “SUPER POWER" EXPANSION KITS
I Anuon-MAXAM. UYOPIA AND PROTEXT

AVAILABLE on msx AND CASSETYE —
‘ HILLPLIILPLU-\1.PL|I4’..PLll.1'..P|.|I.\‘..IL|I.t.PLL

A WIDE RANGE OF SOFTWARE FROM
WORD PROCESSORS T0 GAMES
ALL GAMES AT BUDGET PRICES:

AT |.EA§T iflp OFF"

NUW IS THE T|ME T0 CALL |N RT!# 2L-*:2$L:1LLL;' E KL‘; CENTRE
—L ”LiL'"“ HERE ?L'A§§:'§'E§¥§§'lLE4E§L>v

- on TEL: 061-834 zsoaMD

C & F ASSOCIATES

AMSIMD ussmz LLLL
SDI YWAILE
LLL LL LLLLLLL LLL
SABDILLM
(XPHMWE HS!
WINK HHLLNKHLLWXLNYL
DUN LLLLLLLLL
LLLLLLLL NIIUUAXI
MAI MEAN
RDCLD
PKILJIEY VI/IMRL
Lm MRDWS
LUMMY HM
AHANY\$
WIIAW s LAM
LLLLLLLLLL
LLLLLLLLLLLLLLLLLLLLLLLLLLL
SWLWD 5 WDMLI
NM sm
LNIMHIANCL
WNHDAMSWWS 1
LL LLcL<nLsLLLs
MM RDLBSNHE/L

I495
5'4‘;
LLL
B95
!'l‘>
LLL
BB5
K‘|‘L
LL»
LLL
BB5
LLL
m
B95
995
L-LL
I‘)!
795
K‘|’L
LLL
LLL

LLLLL
L-LLLLL
695
LLLL-L
LLL
ass
LLL
bib
fififl
I/55
lL'4§
LLL»,
LL L»,
‘LE5
MZLLI
E95
T50
505
llb
595
UB5
LLL
IELD

LwARWIM ‘I LL-L
HIULLLLY L M
SILSWNYKLIIHI D95
YASWDMHN LL-LLL
AIISVIAII ms: SDFYWAIE
MNLOHLIILI L-m
Ln LYRK/)Ll<\$: L: 95
LLLLLLLLLLLLLLLL~LLLLL LLLL
HIHDSI/VMWMENY 11!’:
KHILLXWD LLLL
WIYSILIIIHMHHUN H!h
LLLLLLLLL L1 Q5
MW NLIDHH LL 95
JL|!vHWHl|l’liR H95
IRANK HHUNfl‘~BLAXWE V195
MAERDLUSMILA LL LLL
MLIHSUF UARKDN HS:
SLMBBIL uss
V‘UMTM[lH4|IS\fi1 LL Eh
YNWLIRII A50 n 76 95
YASWDNLIIHI4 ms

AIIFRIEEE INEHIIJEVAIAIIIIFIISIADEI LLLLLLLL.LLLLLL-L. Dvlln ..LL lull] .L..Lcnsouis/Po L=LLvn€fsr0

C J1 F A$S°C|ATES

museum TO

III: (02371) sw

LLLLL
PILL!

L Efl
L ‘V5
6 95

M52:
H95
L055
H55
LLss
Lm
HID
LLLL
H95
H95
H95
V155
W55
was
LLLL
was

L: A r ASSOCIAIES (Au). wo sax 2. nmeronn zxn an:
 



the

professional range
of business

software
for the "Z-k

Amstrad
PCW
8256

cambase database
stock control
invoicing
sales ledger

i

i

‘k

i

‘k

i

‘k

purchase ledger
nominal ledger
payroll

Send for data sheet lo:
(lamhrian Software Works Ltd, Unit Z, Mae
lllaclluu l‘Tuslinlog, Gwynedd, Wales, UK.

%‘£;'_'_'_'_'_'Q X

,/

, H .5~.wa../ .

mi».-“... I \

-(‘I<11~41,-<14-4144-1411*-4'4-G4

lull use of all 8256 features
Se! up file sizes
any disc drives
single key commands
export data
large screen displays
cursor controlled editing

nofllren
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W“ON THE INCREDIBLE

_ZiJZ[§l-ii J,
‘ \ i ,, \ at--in,L IIIII I KNuwmvderlhecnmnulevnress ~. _ —e

AMX Manse Wiih mvs YIMBWS EUIISIJB ol: . I 'Fm m. ll!!! umu .- W. m.
;;% L»%% i rfiigf

I I 2”?!“nmhmmmmm AMXMw» : vwfi "H\“w~w
mi now only avaviubvu an M A|v|x |n¢gm,q;. ~ 1 ; - 2M . W M. ....“ ‘H\.\\ \ V .~,_,.f.i.'§§’§J§ »5|."Q3§0>»° AMX ¢°""°| Ag »-*§:,-;~§ »>\FnYbBg||vHlVl|lll|vidllimlw AMX An “‘“\fi ., .. li ' ,_ , 1, ;_.4_~i 1
75$§?§J§,‘L‘f'I=Z‘L‘Z"'i§I§§L'§?- ‘"1" D0Iiqn0r / ~..\»\:I’.a@ "ti I 'pm downmimn IDIIV Pmlm Dnlnnlr $1- 0. ,,~._-'v.fl>m,....1 .,.....¢~-¢.. 1." ,,,,¢,,..,,, .,..,,,.... : 

n MYHWIIDHII MI .. IIC - ~' ..l.\..~"'*“"§TZi'../§‘Z'l’".1w..>.m.§§lT.- =.,.".‘I‘,<,'° '“"“ '*‘ o\, »~onn W... Cwwpulmg WV"! 1».Arvulud M . D \.‘4.<,|~§..=$3-FJ,ZnZ’§Z'ZML. ‘%£59.95 ‘L—-!"<__:-£.,
. _ 172:5: 0;’: m-d1,,,, :5. mu-1-any v41 / "

.-.. am", ,.=...'Z..1;'.'.' " ""“ ""4 ._
I.-

""’ 1»-,|..

1flLE1,\gg1\\" _“,,,_,¢.' \\\\wi‘ .
iqaq\>g'r!1}°E{{ \\\\i‘\¢\J\W‘\\\~,»\\\\~\\‘.‘*\.\ iw WW \ ‘

V ,1 , 3 C ¢ /ll

;1wq‘ 3 ' “lu ~ 1? / ‘
r l‘ “(X ié "(I \

‘ I (J W r
2 / / ; q 4; I W1 .._I , , “'

mi , // / it?!) , -:1-<0;
/ . _ _ e / Y ' mu to ovurwhllming am-Ind mu price

; __/,: / ~ ‘ has now bean reduced to c59.s5|
s‘>S‘A‘“’>‘;‘ in» All orders n_ the pruvioully ammi price

J v_§*\§‘A§_§§J’A>"‘ oi £59.95 WI" nennvl = rlfund of £10!
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STUMPED BY SOUND?
Get to grips with your micro's SOUND ~ i
commands with the help of the superb,
easy to read series for beginners featured
in Computing with the Amstrad. By the
time you’ve read all 9 articles, you’ll know
so much more about how your Amstrad
produces music and noise.
JANUARY I955 An KB me SOUND Lulvimnrvd Bfld MAY 1916- Using lite parameter iii mi, W.“
mii‘%EZFv“‘iBi§ Hm Viv W the s(lUN|'1 KOVVVVYYBHKPS vniums ii’i'Z.Z§i“i-i§‘ii““iii T55‘5§§i'§’m2‘Z'§ZZZ‘iil‘§i.T§‘l§T£1"lTi‘.‘Iiiii§

~-=\=/vi 0C\'OBHi mas. “W flush PBIFMCIDY afld Vile ivisiiiirs ziii palltmsMARCH was A deiailul iflfik JV iiii scum Kfimmifld 5 Diltii elivllfifii Novenaen ms Haw lfl H‘! the so rblflmind I0 VVWVHIDI We
mm. was MOW DY! Whose H>lfl!iY\I\Q iiim and Viki} Mwelflpéi iiiiiiiiiiii

Buck issues of
Computing with
the Amstrad
containing all
these articles can
be obtained by
using the onier
form on Page 71.

,- (

JANUARV §m”P\/’ (Mild! <iiiiii
(Ad! Muiififlliiiii aiiiiiiii. iiiiii iiim
DAYYHW i>iiiii--i- /I l4)HFl\/ VVIYMMY vi-i>
W. in-ii ihr iiiiii,iii< sllllllll
§(YOHmq YOIIIIHH lkllkl Litter LKMW
Ah! ii“/bi)/IYd
H=l4HUAliV. |li4l_ll\'! .».-iioi /DY
iiiiiiiii, SIVIAAIII mi VVIIKUF Uflme‘
KYPIOGOIH ll] ciiiiii. A IIAMUUS Iflfllflfiv
"£KikA‘l|DI‘/\!7Y)nWV1l|iuOY4ii)m(‘\'Slm
Ktflfllflfl Tlrllfh in! HIAI WMJY Vfvlf
mm oflylns, i~>.i»_iiii UH‘ iiiiiiiiii
HWQW
MARCH: siiiini-¢¢. ciiii ivii quuiily GS
D sin!/lrel piivll‘ §lDflVfl]!. i.iii "M battle
HQIIWSI QVIHI /Wig; wiiii»iii= PUMA
HWY! ifl £07171 niiiiiiii &‘VC('YY Alum!»
iiiiiiiii /OY Mndn 0 (Ind 1 HCKQP. A
hl‘)Wkll‘(1YHHH(ll1d4/V PLUS .:m FOI0‘
IVI ll "Ow
/mm Miii: Adl1€P"AypL'uQL UH!
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ml um ll,l=.l=.I,ll,ll,l=,ll,l=,
lqlc,l:,44,::,:4,I,U,z:,lz,lI,ll,:
-ll
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From Page 75
l,z=,ll,ll,u,ls.n,ll,::,::,ll
ml nmnle Zlillldflfllllllqll
ml lzll luv mm men ll-lnml,
luml-1 W um: lll»|,vlulunl1
ll,l,lIllqIg¢lxlEXTlIflTfl ml
ml am l,l,l.z:s.l,u,1,zz~r.n,l,l
,ll,ll,l,l,ll,zl1,nl,l,l
ml ml l.l,1,zsl,2ll,ll,l,:1.2zl,:
4,1,zsl,2l,l,:s,m,::l,zll,l,l
ml ml l,l,l.m,m,ll,|z,1,nl,1
lz,11l,lz,:1,ll,1lz,l1,1l1,|ll,l,l
ml ml l.l,l,l,z,9l,lsl,1u,l,z,ls
,1s2,ll,l,z,ll,m,1ll,l,l
llll ml l,l,z,l.z,:l,ul,:l.1,m,z
zl,2l,ll,1,ul,m,zu,ll.l,l
ml ml l,l,l,1ls,12l,2l,11,m,1ll
,l2l,2ll,lI,lS,6l,N,247,lll,l,I,l
ml um l,l.l,l,l,u,l,sl,l,z,ll,l,
u,l,z,vl,l,vl,l,l
ml ml l,l.:,z:l,zsl.lz,l,sl,l,1.s
2,l,u,l,z,lx,ul,224,l,l
ml um l,l,ll,2fl,22Y,ll5,l,2l,1I,
1,21,l,zl,ll,m,uz,x,:1,z:l,2s2
ml ml l.l,l,12l,l.xz,l.s,1l~1.ll,:
z,2ll,2,ls,ll,:l,ua,l,l,l
ml um m
ml ml llm,lym,llnl>,ll(lml-
ITIIIINZSE,'l'hylI!1llIII(1!5,'0‘)l
lll-lvmmzll,-l-mm-lrlxlllull,
'l'lltMIIlI€TllI!(Zl!,'I‘l
ml RHYME mllm l-1 In l=llu|-
slll-ullllulsln lllumlsn
ml ml lll Fr|l1\t,l ll|,:uul,vl l1
1,lllull,ullu,llllrl,vll llu
ml mull
mlm.llrl|l1':llnl -"rel xmulr ll
lmull ulmvnul
zzll IIJIII lll
ml lzlllllmlllllu.l.l'llllulllll
ml lmm. ma zsl
ml lvlll l:l.l.m,2ls,1ll,ll,ll,l
l,ll
ml IVIIII. zl|,ll,ll,ll,ll,ll,lzl,1l
l,1zl
ml lvllnL m,l,12l,2:s,m,nl.zzl
,nl,m
ml lvm. m,2zl,nl,z2l,z24,224,z
ll,zll.1zl
ml IIIIIL 7Jl,l,!2l,fl5,H|,216,I2|
,ul,ul
ml lvnlm. m,2:l,m,nl,zzl.nl,1
ll,2ll,zl|
ml !W\lflL ul,l,1ll,ul,n4,nl,2zl
,ul,2lz
ml IVIML 1:1,2ll,m,2zl,nl,m,z
zl,zzl,u
ml mm lll,l,ul,2sl,2:1,m,zsl

,2sl,zsz
ml svllm. z:l,24l,2:z,2sl,21v.2:|,2
n,zn,ll
zssl lvllm 2||,l,2l,ll,l2b,2Sl‘2I1,2
11,231
zsll SVIIIOL 2|!,111,Z3l,2K1,2!l,l1l,b
l,zl,l
zssl svnlm. 2lZvl95,195,N$,217J27,2
u,zl:,m
ml SVIIBGL m,2|9,2l7,2l1,m,m,1
95,175,175
ml SYIBDL 1N,I,11A,155,Z55,116,2|,
1l.2l
zsll SVIIDL zls,2l,2l,zl.2l,zl,1l,z|.
zl
ml svnlm 24$,15|,15|,25|,l,239,2S9
,m,l
zlll svlam. 2l1,l,l,s2,111,2s1,2ss,z5
5,255
ml svnsm 2l!,1|,bI,bl,l2b,l2b,15S,
2sl,2ss
ml SVIIWL 2ll,1zl,1zl,ll,ll,zl,l,l,
I
ml SYIIIDL 25!,l!B,1l5,Ni‘lb5,h,Ol,
ll.|l
zul mull
ml mlllllllllllmqn smllllllllll
zul nun: 1
2|7l mm: l,:|m< swam clllluw
lll'Illll(H,CNlHl5|lI|DllI(15ll
all mclr: lmwin TIPIIIIPNIHI lcn
l£'xP£|\S
ml FUR lll 10 15|LflElTE MIPIIII c
|l\mlv|lLnms l1,wlnn cumulu-
in
HUI HEATS 4|lllPRllT DIIU|7)|lTII
Illlllfllllllill)|IHRlllS3!
Zlll PM (ll Yfl I
HZI IF mlIl)hl(U TIIEI IIIUI Zlblll
-n
Nil Kl?

/fill F0! lll 1|) IIKN HLIIMTE I'D)!
mm llulnnuml ll,HblPEI mm
Y'..........'|hl(l)|EH
zssl Loclvz l,17|Pll|lY iTlllIl(22I,'
-|
fill IF IIIYIO" "Ell IGTU Nil
157l PEI IILIIITE l,2llFll|l1 lTRllCll
ll,C||l$(lIl|!IL|)E|YE IJQIMIIY ETRII
l|Ul,Cl|M(l50l|Plll I
ZSII LIIITE IJSIPIIIIT !Tl!ll|l|l,' '
1
2!" UIIITE l,ZlllPUY'llll¢£ Illrl 5
:rllI|(l-lll'|chIlllllF Vlllchllllllfl
N WIMIMIIIHI Tlil LIIITE lflllfl
INT ITIIIIIIIH ‘HUN 7!"
MI LMIIE IJHPIIIT lYMIil|l,' '
I
fill LIIITE HJIIPEII llPlll!'Plill'l

vr 1
:PEN lxPRlIT'( SPACE )';lPUl SXPRIIW
Tfl PLflY.'xPEll 1
2b2l IIIILE lIKEVI<>"1\1E|l|I

/Zfll {F lllKEY(|7)<>I HIEII 6010 Mil
Zbll L_flEflY[ l,1lFRI!fl iTRll1BHZ5,l1I: 1
4r=FREk"i
Z65l ELITE 7|
MAI IIFIBEDEFEIIIIKLIIIDHIISWVIIYI .
|‘|.llH‘l)7l¢'¢El¢R|(2!l)
2A7l :=1I:L|‘|EME X,Zl:PEN wnnn =1
ml LGEME K,X7:PE|4 llmlvusi M5
nl KEV’; LEr1,m»Y AID L*uPv'lLnrME
|,l8:PIl||T'Ifl SELEE1 L£11El5.mm|l|l

BF ll.l‘=FEN Z:LflI|TE l|N:PRlllT ST!
I|l85l|I,CNRHl5l)l:LUClTE l,Z2:FRIIY
51RINE5(0l,ENMll5lI7
16" LDCME 1Z|ZI:FE|l SlPRlII‘PRE55'|
lPEN lxPilIl1'( ‘I’ )';lPE|| SIPRIIIVTD
EXlY.‘:PE|| l

Z7ll lll"
17ll FM 2'1 Tl] ll
17Zl LDBRTE IJHPIN 2lP!l||T' ‘
27Xl IF I||K£Y(l)Il MK]! :<4I TNEII ('0
l
ZHI [F INKEHBIII IND {H THEN lll‘!
Z75l IF XIIKEYWII MID c=|l WEN LDC!
YE 7,Hb:PIll|T' '|!=1ll|flflT
D Till
ULI IF llliflfllll YHEI IIHIHIIIU TI
ll
1718 IF IIKEHVIOI ‘MEI LDEITE IJI1
PRXI4Y'l'lFflI lll ID SIIIIEITXEMU ITII
ZTUI llIl|'lllD5(ll,I,DILDEAIE 701,0
SXPEN 1XPRlll7llMlll,t,ll
IWI PM lll TB lllllin
19" NEXT
Tlll IF Xllll TUE! WW ZTII
ZBZI hl(l|Il:uVllv|ll(l)Ix|
Illl fll
1!" FUR lll "I7

/‘Ml IF l\llH(hIlnl> THDI klhlifllll
hllfllllhlll)Ihl(l)'!lllIl|l|(!0lIl|\lI
ll‘l)||ll“!)ll\l'|lY|l»'X||1
Zill NEXT
2l7l If lll TIEI lfllll NH
ZIII Irlflli“)
Zlll IEVURI

‘ /1
om Vuur lmllvl I ml. . .

AH me 1\S\\r\gs7v0V\1 ms momh 5
Issue are Bl/ENGINE on casssfle

See BUY mull uflev on Page es
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/00 wrih 554 owner: wuuldrake a /nok at WHEY may havegm ana ma willeling aboutwhat they naya mimawnan A/vvsrrad stalledglvfng away £100 wann offree software wrth 464:, weear/v 464 buyers am notbumbnrd the computer ures:with comp/aintx. We know weya! an excellent mach/nt at anexce/lam nnaaWe a/so knew that n wouldbe improved or supwseded.Ihal always Ilapp?/Is I0 anysuccessful manhrne./va mar!!! Imwrnmwarive amachine is ar /aunvh, Inmamrafn mar/<5! '/rah!/RY nmust be rmprm/ed and aa7velopedn yaa buy Mr‘: Year‘: canyiaaa 0! washing /michme youdo n knowing that next yearthe Xame I/‘rm wfllbe Se/[mg anImproved vars/‘an
Computers are r'/mlmvzdfastsr, ana/nnay are not, theyraprd/y become our-dslerl anduvalpllcedTu a//aw that I17 naaaan isrnmmerrful Sulfide, even 1/ mamachine has the blessing alM: sac.S0 xlop whining 66497: 7yaa gal ma Inn budge! saxmuch/nl wnn aam rn an'ya and/no/vita! ur a blrgmn pnceJoin us 054 ownlr: In pridein uwnfny one of 0 mnrker/eudmg him!/y 0! muchmescon!/'11:!!! 0! :0/lwn/e andplrrpheml su/war! Inf Veurs tocomeA1 worklhnvtn G/002101/a wnaw. I lhink [hey madeabout 400 before gmlvg bus!I: is n 64/< madulne Wnn nnadrives and rust mt £2,000Wnrdnar cos! me another£290, and me same ngarrv myMai/merge A! ma an-a theanaa was reasonable, and myan/y prob/em rs mamrenance/Wm buy a 0128 indsecond any» ma re/-I/are nPucker Wardslar at £90 /s as!u// in rmp/emenlatiurv as I w/'//ever naaavvna cares 1/ Ihey /aananthe s5v2> /1 wf/Irwl rrmke mymachme work less we//. an.”Wi// rm! need lhe uawsrEm! wr///<nawmav/ naya acheap. reliable machine from aco/rwalvy that Wm be Mm usH7! a /ong 1/me at!/acting

664 is a bargain
no matter what
extensive supflvn /rumsnftwale ImusesWho want: a mu nama
machme7 rna gamzs housesare an” exp/ormg the J52: of54k, and mafw have Said {hatthe deve/twrvlsnl 00:! ofcoding any game to nw 125/<Waam make the ,7,/aa .1/":7prhflollfonats.Would yaa aay £50 /0! a2000 mom Jet Set, 0! anadventure ma: rakes a Year :0samplers?vaa would be bcred Mm
the general format amna yaawwe hallway thmugh (andnmbab/y W!/'tlflg letters £Dm—pla/rlf/vg about ma /aanan 0!ma 2000 ruvm ./ex Set /us!
mar yna aaagm ma Smalleraanrcan 1 ask Ihl! imrvaurmwr/‘Ia a mce, ump/0 ldmllvguide ra CF/M7 And whslabout randam naam Mas, anaa! lhs mu/‘n use: ar mamon/y ana [wok an IlvlAmstrad Yam/'ly mervlrtlnsthem 7 and men an/y 10 snv
lhul Siquervlml Ir/as are ens/‘yrI0 hand/6 n/a1 yr yaa have5000 > variables, may .,/anwls /'1 nnaaaa/a/a underAm:DUS7 1/ :0, aan yuu HmLucmnonve Bu:/'L' underCF/MP Whm ca/I: are needed?7 0.1. saw-m, Ln-an.0 wa slartnd a aanaa an
CF/M m ma Jnnuavy issue ofCflmpulmg wan the Amsllad.Vou would ma that verv snowan vcuv questions w\l\ beanswemd

Saving
a byte
ms/vs rs a small bug /nRoland Waddi/ave’: RAWassembler 7 the men andmc codes are mixed aa Tm:1: easily cured ay sw-ippmgIhem aruund In /I!!! 7020 indswapping the/I GOSL/Es in/me 5210Eu! rt‘: a bf!//Ian!

assembler, Ihad made ana vf
my own but scrapnedrr when]
discovered yours 7 n.
lnslnni amnm, camifl.
0 Thanks ior pomnng \h|s
out \n Iact, Roland's program
does work am vuur mod\(\—
Canons will save a hm 0!
machme code

am IF mzs nan ax-11-:5
um n ansul m|,m|,m|
,m|,uz|.n1|.u2|,mn,s
szu,ssz|.1x:|,am,a42|,m
|,ns|.nu|.m|,s:||,m|,
mu,ua|,m|,a:a|,m|,:4
mm.ue|,114n.sm,m|
,m|,na|,m|,:m
mu um \‘|l.lT,WTD,DUTI,PDP
.|>|m<.||sa,m,m1,nsn|,n,
RLA,lLC.RHJA,RLl!,RR,RM,RRC
mm,a|n,m,s|:,scr,s:v,:
u,m,m,su|.xnn,n:r

Dumping
d|fl|cu|ty
1 SHALL be ynnam 1/ yvu ann
arm so/vvs adv/ca regardingma Wan M, ,,,.,gnn
Dub/rslved m M2 Ms/ch 1985
lssun 0! camp-ning wuh ma
Amsxrud A1 Ihsl time I was
usvvg the dulncvldir an Ihe
CPC454 and llw program
worker! we!/ pmducmg dumps
on my Munnesmunn Ts!/y
MT50 pr/‘Mel.

In July I purrfmsed n drsc
dr/ve (DD/-U and found ma!
the dump pmgram would rm!mam an
age ‘Memory /u/I in I20".

I have xvvce med usserw
D!/'/vg the program ar nlher
addresses msludmg mos!
recs/"Iv en EA DUE! as advrsed
m ma /ares! issue of yaw‘magazinerna program now
appfirenlly IMHS, producing mausual "Rea|1y"me:sage How—eve! subsequenr allemflls I0“call EAUIJD” always result ina c/axh 7 everylhmg /5 /us!

syan Ellempls I0 reset memachine using Contra/—S!v/‘fr-saa keys faf/, and ma an/y wiyout seems lo be to swum thepuwerofl and then an agim 7n. Symcndl, Hlxhnm.I The screen dumra doeswork wwh mscs yr you tyne mme assembly hstmg ana
assemme n at &A000 nsounds as ac you've made anEIYOI emermg ma hsnngnan a h1rge\ to lowerwmsm to wrrr lo reserve
space my an. Pbease notehowever that ma last (mesInslmcucns m the last cohmmshank) aa at ma lop oi theaammn.
Farm
d8\8bflS8
/ rm/5 n PCW8256 andurpull/y Icqulla ta Dnrfarm mafollowmg tasksLrsl calves ay bmsd and var
lay numbers aaan |a COIYIJIIIsnurca uddlssi, dale nnduricnpurli, aa In IE weak nannydermis in:/uding load aam,vs! fans, final weuglvl, In wnamso/d Ilullen dela/'/SI anaa. amand dead carcsse warm.Dela;/5 av ch/'!d!In mungnurse Hdfny Incflmes, annaany aw: and as residentgunsls for seven ana 14 dny
aenaas Names, addrexxas,Ialephons Immbsrs, npas,/rltums received and nulgm/vgflxplnses Dares.Details 0/ sale: of buyyudmilk pnwder In Iur/mil:Indlvidual farm dfllnl//S, names,addresses and lellyhonenumbers, dslufls 0/ contractsuuuly arrangements r'nc/ud-rna delrvely frequency, prm:new mime, quanlfr/‘us, dares,mar/5 0/ haullér, msls er:Please advise rr yaa krmw arany :-man/a and renum-mended pmgrams ayar/aa/a tnperform any a, an al thesetasks. Your asxlimlvae W!” aawe/come. 71. Ellll-Vluglul,cam-.0 All yaa veqmve -a a da!a—

cnwanna WW4 ms Amsnuo Ann! rsss 1 1



bus: 5‘/stem These range1ram sirnaia electronic aa1a7index pvoqlams I0 nnwerlulreialinnll duxzbasea such asaaasa n1Bu! sincl ynu don‘: saaanythat yaa need I0 aariarm anyaniiaan aalanmians ar aam7
am saaranas. an aiaairanianiina svilem snaaia aa aae7quale.saa aamanansuaas, i1 youaan. of Caldbnx, urns Pius,uana. ms. Amsflie andMicrcpcn Bu! ma markn isanmmina wnn da\£i|JI5n ara-grams mm win dn preciselywhat you wlnly so ask aboutany other lvnilahle.Dun‘! nsaassarny go lo! thefivsl cine yan saa, and IN I0"link a1 lulure raaairamanisaaiara you make a choice.oar selection wuuld heCzrdbnk, nam Czxlori ua. n'saasy [0 uS0.fa1vlylas|,andluI|Vinteractive

Spacebase
GOTO
1 may: aaan 1ya1na 1'/i naainNixon‘: saaaaaasa rranr 1naFlbrulry Inn af Cummningwith the Anmraa.w11an1aa11a11na 770 mmaaaaars 1a aa a mftllkfl as Irand: wnn | 0070 ananavnnaa1sa. sarny mis aaniaa nanv
7 R. Fllhll, Illvy n.Edlmamh.
0 n you dock aaramny n malining you'\l saa that nna 770aaminaas nn ma nuxl nnawirh:

.-Jll ELIE IIIIIJI llll
ma mi iina 750. on: iina

lulu, rudl:
1|! In illl lllli IIEII

n was u para lluka mu ma
inning 1a|| no {hut ii appaaraa
to naya [W0 nna 750s and n
dld aaneasa onu ar iwo
younger veadeu.

Happy with
the 8256
youn aarrssaanaan: Ms
Earner. lF:brulIy Paslbagl
rnay not be mflwuter m1'nde41.
but hr! 1anar Jnd questions
suggast thalshe know: aana a
an more man 1 111a when 1

Eomgu t-mg
AYIIIISTRAID /""" "
WE waicnme ielters Imm readeis 7 abnul ‘/nu!
Qxperiences using We Amsnad, 3bOU\ lins you would
like I0 P355 UH ID nlher 115915 Ind abom whil \/Du
would liké I0 See m lmure Iisues

The address In Wvile YO i5
Pnnhag Eflllfll
Cllfllplllilly with (III Alflllllfl
Europa Honll
6! cnuur Road
mm Gwy-
Slockuon SK7 snv

aaagm rny Pcwazssi1 11ya an a lemme 1's/and in
the Heblidn, wimour aaaass1a aayiaa and, am111 aflrainedyaar mlyalirie ysslsrday,wimuur aaaass to publishedIn/ormllfnn Thela 1s ana xhflpan ma r's1ana, 011111 aaas 110!
s:II sarnaarars.1 wauraa ma Dixpn: insainaaran in naaamasr,nayina saan ma Am:-I/adldyafllslmsnls in ma mlmnsa1w1arnan1srna yuung rnan wasns1a1a1,12111 11 was aana anarrnulwascomp/Ilnlyuin vlmydapth, sa1 /uu 1aa1< a snanaa andnaught ma 1n1na,AI/ told, 1 was lbmn Insaana mom 15 1a 20 naarsyntling ma nana DfLun7Srnp!.11 is aar1a1n1y not aarna11mad,pluindali ana 1s pllplud Inraaa ma rnanaa11nra11an 1waar Ihlaa lfmn‘.1 w111 naya to spend a 11n1aarna !|lh1'rik1'ng my 1111111;lyslalrir Mid in aas aaarsa/I!1m'n_q rrry aaa a1 ma wordaraaassrna raaiarss. but anara

racarir gllu aa1aya-1 ma pail 1found 1 was ebb ta a1aar aaaa1<1ag a1 ayar 100 lamrs1n n rnarnina ayan at myplaxsm/eveluflnmmperenn.Pmblsms includld 1naaa7quate intrvduclfan 1a "Yawfirst 20 minms". wnian wasaas11y sanaa uul ay a ra1a7anana nil tn Amslrnd. Alsua 1ar a1 raaia 1n1ar1aranaa.which Amstrad saia sr'nrn1ycould not naaasn.
Arid in nian aaa1ny mnde.Itflhuvd rnaraina Iendld 1as1aaa In rna riam whileflequtmly wnala nnas rarnaa1nra a //Illa suuiggla.;r'na11y. as each sassian

passed, ma aaaa wnan primed
seemed ra be a1ways a 1m1amflre 1a the righthsrid siaarnrs was a11a huge mynelyIn me ax first, but 1 eventuallydiscvvend that rnara waratwo plablemflr on: My in a1aa1ry printer, sinz‘: mp/aceday Dixuns, 1/12 arhe! 1sy in thepmxim/'ly a1 a vfdau aisaa1ayar.

Al! Pmblamx naw aa1nasa1va-1, 1arn lnxious/Ylryfng ru
/1/id sanwara aa11m1 1a | srna11nara1 1ar m|1'Ii1'ig /Ins,lcmunls ana1ys1:, aayra11 ar1n1ma lnymfng rna1 w1/I amml rrrara aan:ra1 ana a
war1<1na aaaam1n11y la 111111nu! a mm nrara aaaaraanrawars,Murmml, mm 1'1 Irum mam1 ayan fn! an 1n41y1a11a1 as/solutod and umnluilf asmysan, ma Pcwazss nasarayaa 1a aa an Ixclllanl 1aa17 Kovln Byrnl, Illa 0|Colnnlly, Aqqyll.0 Amsnad win aa planedyou like lhe B256. Ynu‘ru innms san a1 cuflomuv mayrslfyinq Kn san lo, and lhay canbongraluiaw mamaaivas ma:IhGY'va even ruched rumorsIlinrids in ma Hubridel»For slzndlrd iarm Ianoll, smerge prim pmgrlm is iaaaiTnasa anan aama wnn wordprnnessing packugu, butamarsanaiaiy than: isn‘X oneayanaaia 1ar L0cnSz:rip|Packet Wurdslar comesbundled with a man maraaayariay, and New wara hasme iaanny hu1|\ an, as wan asmsny mhar fefllurus such as asaanina checkerThu marge prim iasiaras inboth these programs are s anlucky In as». an: may am iasi

whfll you naaa.am1 unoe youget used X0 ma principlasinyaiyaa yaa'|1 lind they'll nveyaa bags cl timeAllemanveiy you saaia aafur a database mannglmenisystem wnn merging andVabeiqeneralinqlsciIi\iss.O1iusaah I5 Friaayi Anumar nFerf8l:\ rnar.A5 for accounlirii Indfinlriciai maasnina, yaaa bebeslilarting with sumekindflfspreadshesl, and many areayanaaia for ma szss.A spreadsheet aasiaanysets out riaaraa in rows and
aaiamns ana win panarmoperations an ma "cells"creawd sa yaa aan askaassiians such as What niadded iwo funher aaaraamsIn my hotel?" Guile a complexaassnan, nnanaiaiiy.Spreadshauts you miamiike to sas demos a1 inaiaaasapsraaia. PerfsctCaic,M:1!,
Mamaian. Calcsxar andCalcmasxer. They nra anraianysiy aasy In asaya-1 might aisa like Io I001at mara advanced nnanaiaiaiannars bllld ansaraaasnaau am aasiamnaa1ar aasinaas. such ul T/Mnkur
III lwhich win nanaia unans-shun, prlcn nns,ara1i|aaiinyrepmis and neck ayaiasnam,Faslpiun ii (I aawmai pnnnarmaam 1ar wiaas bulinllluse], and samannaa 1alpieudshubl duigned I0 aaaswi\h regular unymnnu Indaaaasna,1an1ra vnlun, Ind InamCvucku ii a plllmev wnianmakes 1a|i asa a1 (HQ use‘-Dlfl saraan Ind ieluulylriundlySpecific lccoumiriq nyl-iams, which win aaai wnn

aayran. Mock ccnlmly mzminliiadgurs Ind an an iricludnman 0| saaa, CBMSOHCompact‘ Amsufl ABCS andms.

Dnve M
hint
IN wbw 11! Catherine Samar‘:
/lll" In the February Compul-
mg wilh the Amsnad, I wuuld
be more man w1'II1ng 117 SH M!
mind at I25! lbvul I/ll
napabi/fries of r/1: PCW8256.

A shun w/117: ngv I flnls/mi
writing a book, Manning the
Amslrld PCWE256 — Ward
Prunes:/ng and Pu:0r1|IC0m-

1a warn was comm/711vs w1rr-1 rnmrnsrnna
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paling, as1na ana af sna rrrsr
Pmduclinri maaa1s or snarrrrerrrrrarns s111>1'aa1 a1 rna aaarr 1s.
a1 eaarsa, sna PCWB256 11se/F.a11a1 srraaaas snar 11 proaaa1y
Vi/|I1'IFes 1ar rrra 1111a rirss bookwrrisan using rna PCW8255/

As yaa saaaass, roar 1/isaswara aaeaaara 1a hold rnaanrira text and aaarrrra a1 rnabank, a 1a1a1 ar sbmrl 90.000waras.
one nrns wniarr yaarraaaars may 1r"n11 aaa1a1 1's mrraare or aair files arr urrya M,rasnar rnnn an Drive A.
7111s cuts down srra anraanrvf srma snenr accessing snadis: ana rs a1sa saams 1a aaaway aam111a1a1y w1sn 111aaaaasianany rananaa oro1>1an1a1 saarrarrs arraraarars appaar7irig on sne saraan during anaair1n aarrarar rna araenrna nasaanayaa 11se11 easrama1y wa11,rna word arasessina wrrrr1arasar1a1 1's rnaan marasnaransrarwara rnan wrrn yarymany asrrar system: lanorrrrrrn easier snan 1'1 1aa1rs as

11rsr a1nnea1.1 rm sara rnnr carrrarinaBlrbu, ana arnnrs 1n a srm11arrrasman w1'// 11na 11 aarraeuy11111111 so lhllr rraasrs 7 JohnM. Mllflhol, Tllglrnn.

They’re
ALL there!
1 1wscs11111y bnughl yoarmaaarrna Ind was yaryrnrarasrao 1n 1na rrmr Tlsitlpraaram.As 1 naya arr1y jrrsr aaaansan Amsrraa 12s, 11 w111 wk: a1r1s1a srma aalara 1 anr aala saprogram my wmpurar w1'11rrnrs program 1 was Ihamlam!eI1e1/ed so see rna noyars arrpage 54 "T0 give yaar rrnaarsa 12:!"sa1 rarnarr 1a pug: 93. rnrswas rna ar1.1ar 1arm, sa1 rarnaaback ra paar as wnara 1ar rnaraaana time 11 a1aar1y slam!MMALL program 11sr1nas rramrarn manrns issaa ara aya1'1-r111a arr aiso 1rom £6.751mag1na my a1saapar"n1-mans wnan 1 1a1aananar1 arrawas sola snas 1s was an1y anapmglam 11am aaan issaams rs yary rr1r's1arar'rra as1111 arrar a1 srra ana a1 rne rimarasrar saaaasss yuu arya yaar

/r'n11ars a rssr111 warrs snrs program 1 w111opyroas1y naya 1a war1< myfingers yary hard 7 J.M.C.
Smkhr Bournemouth.0 wnoayar saio you snas snedisc or aassassa sonsains onlyana nraaram 11am each issrrawas I11 arror.A11 nssrnsrs 11am me mainaames ano nrinries areincluded on rrra aiso orasssana ench mor1\h,a11d111:Yare exiremeiy good yanra 1ormoney

Missing
screens
1 may: a 11raa1a1-n wisn srrarmarya11aas game, Roland 1'r1
Time.1 naye 1ra11a1e 1r'1ro1na srrafollawfny sarrans- Stepping
0111. Donra 9 spaoeporr and
wnara Eagles asra. can sn1—aody yfv: me some ne1p.>A1sa, wny is 11 srrar 1 clnrrayrr aar aass srra "End 01‘
Time” soraan as Tlms zana10> 7 Tim Burflln, Dnvll.0 We'1n going so naya 1aiaaya 11111 um so our axoarroamaa piayars oar snara.

Printing
one page
120110111 my PCWB255 1as1oasaarr Ind wa11111 111ra sacommnnd m11rr'a1Jaoaas anan excellanl Ilyllw rrrr'a1aIDn'umbarI wrrran as a asarnas yiyarr ma_mar1r /aaa 1arthough!1 waa1o wa1aamr 111raraarr1a1as an PCW8256 app11-carforis, as 1 lm a ra1a1r'ya
newoomrr sa Ihu rrama asarmarm 1 war asrraoraa 1a rnamaarnrrr aaaarrsa a1r'ss wara
flrvnssor /lr1!1'Iy.1 naya arrparrarraaa ana
1>roa1anr 1a aasa. sa rrarrraasyaa aarr na1,,>111 naye a xlxpaaa dncumenr wrrran 1 rrayaa1ra1r11y prrrrraa ana sayad.rnan 1saa an arrar, say an page3. 1 aais but now do 1 pr1'n11'11s1aaaa s>I'm sara rna answar issr"mp1a, 11111 my nrarnina insrsrsan |zr1'm1'r1g annar sna wnoreaaaamans ar Page :1 1a 1naana - Lvndn Turnnrra-arson-or--rmrrs.0 vosrye ms on one of Locu-

Script‘: weaknesses There'ssimoly no way so prim aaaaomanr ssarrino as anyplqe,s11d we aoraa ir aan oe araa1 naraanoa - .
nra re~prin1|aciii1y is rnereonly In deal wirh 1or11711ps sssna primer nos wisn errors youwans ro arsrr oar.There is a wsy a1 parsiysnnuialing rne missrna raanrsy.snaaon irs nar wholly sar1s1sa71orYrand1\wor\'1 aaai with ssraparticular example you de-sarioa. which involves eoisinan ynu wam so ra7prin1 pagea,ana1na prinraas nasraaanao page e, use vrnars1a aan up rne raprinr menu anaselect Previous Page.D011‘! oorner ra-sassrno ralop cl Iovm, but make aarasnaras enough roam an mepsparsaaiiawasoapieoiiinesso prrns Then rapaar rna 15operasion ansn sna prayraas

Page eaaais sna ana youaaraany wans so raorirrrThe new 12 ysrs1arr orLaaaserrpr rnaiaoas a pr1n1-from-sriv-Dlqe feature, and
Amssrao wnr cnarroa your1a1111y One an rauaass.
Handling ‘
errors
1111 mmn Nilsud wirn myAmsrmi, much aanar 1n a11rasnaors rrrarr my pray1a11saamparar, a co1aar Gsnilrw!11'cI1 11111, Imwuysl, naya arra1r1rama1y asa1111 11r1I11y aa11aaError urn 111arOn" 1aaaaa, aa1ara arr1ar71111, srra program aerna workedan. a11rna arrarsirr 1na praalamprogram ware high/ignsedw11n annaas saan a pruglflm a1r1'sr1ar 1naAnrsrrra> Thu prngmmis aaalisnaa ay samaaas
salswrra, sna ca1a11r saniauser araya 1aaa1.can anyanr nayrsa ar aneasy way o11ranspasr"na Ma/a11awr'rra r'n1a Amsllari aasia
PMIT I H-l)ll1l¢SQU'lI,:
ll 1 like 1a rry tn gel programs11am arnar aornprrsars sa ran
an lh:A/nsrmd, bur naya 11111aar na saaaass w1'sn rna abovewrrar sraas me 1rom1aaa71'r1y praarams 1ram asnar CP/M!11sc/11r1a&7/ rnaaarrs 1111s wasa11rr1yarsa1 111sa W51:/rr) _ n_croas, Glnuclnlr.0 We haven‘! saan a uulny

like rna one 1ar ma oania.Aiways assrs yaar oraaramswnnon 51111011 Thenynu can
an uu VOW awn arrar rranaiarTry snis Drogrnm:

1| 1111 ERROR 111111 an
21 11111 11111 nl plnqrl
1| PRINT 'Pv11gr|.| -|
1| 1111111 ‘runnh\g...‘|
1| ram -1111'
an :11»
1| 11:11
an 1:11 rrrar 1111111
9| 111111: 1
lll rrrzn l1PEIl 1
no rim 'Em1r'|ERlp'l|1 1
i|\I'|ERL
12121111

110w Edd
:1 1111111

ano yaa 11 see wnarr you runme program rrras rsra arror rs
rrsvuea ano yon are maaao inrna Basic eorror as nne :5.Tna arrswar sa your lum-1a1ion aaary is as1o|1aws-
ll lll“-l)0l1l*llU'l)
Tl LUBIYE ll NW 4l|lI\4l
SI FIHIT lll
Airhough sns Amnrld amrun CF/M 11 use: a ilighrly

Hon-Illndlm Gilt lyailm The
wllwniu has (0 bu lmriflurred
on ID J inch Amslrud discs.

Monitor
manager
IAM flvilikmg a1 b11y1r1g ac1>cs12s w11na111 a man1sar1>111 wirn a ma11111r1ar /ar a
aa1a11r ry1 woa1a aa gull/uI 11 yaaao111a ra11 nr1r 1'1 rna 6128wa111a 11a aampasiara w11n myc1=c4s4 mannar and 11 nol,aa111a11 ae aaaaraa mmthow7 11.5. Prilchlrd, Dunn-him.0 n would aa possioia, oarwe're nor awara or anyonaanarino monirors wirnanr
comDu1:! or aamoassr wrsnaasmamsarYou waaia be aas1aa1n111orrna cPcs1za plu: aaionrmurmur 11 wn1 work ansanaapar anyway as V011 won’!need ra buy a maaaiasor.E11». cawanno w1r1~1 7r1EAMsT1u0 aarrr rsaa rs
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