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KAYDE Electronic Systems

ZX80M1

ZX KEYBOARD WITH
REPEAT KEY

Fully cased keyboard ........ £37.95 :
Uncased keyboard.............» £27.85 e N5
Keyboard Case........cosnest £10.95

This is a highly prolesgional keyboard using execufive butions as lound on lop gualily
compubers. |t has & répeal key and comes complete in IS own luxury case. This & &
gonuing professional kggdboard and should not be confused with oy KeyDoands cumently
avallpble on tha mansei.

KAYDE 16K RAM PACKS

The 16K RAMPACK simply plugs straight into the user port at the rear of your compudar. It is fully
compatible with all scoessonies and needs no exira power and therefora it will run guAs happily on your
Sinclair poswar supply. It does nol over-heal and will ol [ose memony Bt @il As you midy Know, Some
makes go down lo 11K sfer being on for a while,

This 168 AAMPACK is wary stable and will not wobbila or cause you 1o lose your programmea. Il comes
Fully bin¥l and tested with 8 complete money-back Guannles

KAYDE FLEXIBLE RIBBON CONNECTOR

Stops movement of RAM PACK and other accessones
(Not needed with a KAYDE RAMPACK)

KAYDE 4K GRAPHICS BOARD

The KAYDE Graphics Board i probably owf beal accessony yel It s neatly inside wour ZXB1. |
comes complate with a pre-programmed 28 Graphics ROM. Thas will Givie nieary 450 extra graphacs
and wilh tha mysrse makes & iofal of over mng hundred

The KA YDE Graphics Board has facilities for ethar 2 of RAM (for user delinable graphica), 4K of ROM
of our 4K Tool Kit Chips that will ba availabls shorly, All ihe graphics are complelely software
controlled, theralore they can be written into vour programmeas. Here are a lew examples: A tull set ol
space Invaders — Puckman — Bullets, Bombs — Tanks — Laser Bases and Alien Ships.

NO EXTRA POWER NEEDED

KAYDE 16K GRAPHICS BOARD SOFTWARE

PECHMAN: Tha only trus ZX vemnsion ol M populny arcede gama Ly
Cenpada: ~In all | Mink Mis s the bost pesenisd moving graphics program [ve yel soen. Phil Gamag, "E‘f‘i
Irierace

EFACE INVADERS: The best version svailabis arywhess, Graphics soffwans con anly be used with & graghics board

KAYDE 16K 81 SOFTWARE

Cantipada: *'in all | 1hink this is 1he best presented moving graphics program e wel seen,” Phil Garraft,
In ,

A03E0 Labyrinth: A Cubil Mazae thal has comidors wihich may go left, right, up, down. Packman {iha
Iztest addition in 81 games).

WHY WAIT TO PAY MORE —

r——-———————!—— ——Il_-'———’

FAST, IMMEDIATE DELIVERY | - ICRANPACKD Eriss st ||
Post to: Dept PW2 | Plonee sond e e o arapiuca board £2825 eaeh |
Kayde Electronic Systems Lid P e e e dnitng 7 cpoc-mmi—t—tmmerl]
ThE Gﬂngﬂ I Imm ................................... - I
Great Yarmouth (| s I
Morfolk NR20 1PJ |
Tel: 0493 57867 (Dept. PW1) | A

Don't you can always order on | |
tha with your credit card | ]
AL s e VAT o FEm—— - —

cheogues payable to Kayde Electronic Systems Lio

---————_—_-——d---

COMPLETE MOMEY BACK GUARANTEE
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Subscriptions

You tan have Popular Camputing Waekly senl
io your home: e subscription ralo i £19.95 per
yoar, for addresses in the UK,

How to submit articles
Artclas which are submitied hor pubSeation
ghould nol ba more than 1000 wonrds long.
Al submisssons should be hyped and & double
space should be el between each line.
Programs should, whenever possible, be
COmpLibeT Drried.
Al prasanl wi cannol guaraniee 1o ratum
every submitied arficla, 50 plkkse KBap a copy.

Accuracy

Popular Computing Weekly cannol ancapl any
rasponsibility fof any afmors in programs we
publish, aithough we will always iry our Best bo
make SUrg Proghams Work.,

Assurance on BBC delivary.
R

Club Reports
Lassons leamnt at Manchester,

Dave Ire gxplains how to kil

marauwding sharks,

,I;;l'h'-'_hz!!
glasound B2, A-maz-ing Vic-pack

and ICL's "Fun lo Leam” senas
for the ZX8&1.

0 Forum

en pages ol programs for the
Vic-20, BBC Micro and ZXB1.

Programming

Memory saving techniques by
Stephen Devine

um

Mick Hampshire examines mare of
ihe Spectrum’s graphics facilities.

Hand & mouth

Macro Assemblers and Revarss
Polish Molation.

Sound & vision

Three graphics tricks for the ZXa1
by Mick Godwin

Peek & poke

25

Your questions answered

Competitions

Puzzle, crossword.

With the advent of the Sinclair ZX
Spectrum and the new range of Com-
modore Vics, there is a growing mar-
ket for second-hand microcomputers,
. Budding programmers, who leamnt
their skills on the ZXB0/EB1, are now
looking for more advanced machines.
Consequently, they are also looking to
trade-in their old machines.

The era of the used micro 1S now
upon us.

Mo one s quite sure, yel, what
effects the second-hand market will
have on microcomputer users and
manufacturars, Bul some frends are
already becoming apparent.

It is now possible for a first-time
user o buy a second-hand 1K Sinclair
ZXB1 for around £50. This puts micro-
computers within range of more pao-
ple than ever belore.

Present ZXB1 owners will also find it
gasier to buy more expensive
machines. using the money gained
from selling their existing ZX81s.

Thera are pitfalls in buying second-
hand micros, just as there are in
buying second-hand cars. But, if you
take reasonable care lo ensure that
the micra is in good working order, you
could ge! yoursell a bargain.

Next Week

It's an android
world and you must master the art
of robot control — another

game to test your wits
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Classified

“AETEROIDS" for unespandsd Vic-
20. Arcade Typo game on cassane, £3
Tal: 0570 4TOREE.

SELLING ZX81 SOFTWARE. Cusity
tamaus material (Gefing Specium.)
Knockdown pricos. Tol: 01-455 JeEd
6=10 pm (not Satsday)

IX81 16K, Lafga Weyboard, cassettas
gnd books. Maks me an offar. T,

af | 1H,M;ﬂmuﬂ 13
Inpss inchuding Galaxians, T100. Tel
Swinclon TTO4E1.

ZEB1, NEW 16K RAM. Fourissn
GAMBS [HOQIEME, a0 Dabar:
oer, 30 Morstiar, Maze and jrvaders,
100, Tal: Wabord 37IHD.

s ) mmw
for knyboands 5 Imaral
themn books, EBO, Tel, 041-542 3478, &
. ’

IE1 16K, cne month old plus two
tapan, TH0, Tel; Carmforth TRSTET.
ZHE1 100, ureher guaraniee. Sl prog-
rem cossaltes (nvaders pnd Mazogs).
o0 Tab Todon BE1T1E1

TEBY, purisc], wilh misinual AN Qames,
£46. Tel: 254 5545,

15K WiIC SOFTWARE, Ski-nn. 50-
flag, sialom, ophional joyshick aotnol,

£5.85 T. Heywoo!, Gea Glimpss, Dol

tary, Bridporl, Dorsot,

vic-20 COMPUTER CASBETTE.

exirs irdro, basic bopks, covers,
85 new, C170. Tal: 01-B03

D365, |

TaEY with 18K RAM, plus many books
and inpes, good condiion, £80. Tel;
UMH'QHTHIM;EMEHH
avanings
FILER FOR BBC MICRO. Croais you
own cEin-Sles. Dofine Bwe mesord for-
st FILER becomes a complals
Crticns inchude: ngerd, Dolste,
Lomd, Sawir, Sorl and Jump. For
A or B FILER casssis has
thones , ming data-filpg. Send
E1250 lor cassoibe, documantalion
mnd key card b AEF, 53 Walsh's
Manoe, Geamonbury, Wlon Faymes,
Blucks.
BAC BOFTWARE CASSETTE Mo, 1.
LLunar Landar and Atack, £5. Caasetis
Mo 2 Advardurs, £5. Both E8, K. P.
Hammards, 5§ Rodborough Aoad, Digr-
ridge, Solhul, W. Midlands
COMVERT YOUR ORDINARY CAS-
SETTE b run on VIG=0, Complein
instructions, £2 + SAE. AMM, 3 Can-
bera Foad, Shorstown, Badioadshine.
VICMEN, AMOK, bain 3.5K [ono 58l
onhyl. £10. Aing now; O1-508 874,

N1 16X, proper knyboard and case,
hoaels, manun, virious gimes, anes,

EBS. Tl Brown, 051-223 1186, day-
Hima.

ACORMN ATOM 12K+ 12K, Naary raw
wilth improved keyboard + PSU 4
Gamps. E1900 Tel: D1-858 5454,
ZxN1 KITB, nversa Vidoo £2.95, tuil
E9.55: mppaal iy £ITE, buill £4.95
Memory crashes @nd fop Ene slan
cumd, £2-85 phus 40p post and Pk
ing. B. A. Raader, 45 Alfred Street ¥
Kings Heath, Birmingham B14 THG

IXB 16K plus over £50 of fapss and
books, inaluding ICL programms
course, £100 ono. J. Hall Tel: (0638
ERASY

VIC-30 wilfi Aripn expangon unik, 238
ALK cassefie and sofeanes, TAS0. Tet
begal, D200E 442078

ZXB1 16K, waceloni condibicn, beo

bocks plizs manry pes, £7S, Tel: 01-
A7% 2364,

BT 1EK AAM, D Trones Oraphes
AOM, 2K UDG mmilable, PSU, lads,
gic.. books, soffwars, 3 months old,
risal bargain, E95. Ted: Harsham 57117

TXBRY 15K AAM (510 in paccags) with
joystick, 16K tapas, and bookn, only
o months aga, vac, £100, Tek: Hgne-
bourna 42800,

VIC-20 nnd VIC caisefie pAss Orog-
ramening Dook. Cost 235, will thelenar
anpatrs (n London, E200 wisdibsd
Tat: Deug — 01-TB8 G160

Di81 BLEEP. Provades auolie (spd-
hBack. Improwns your keyboard chanp-
by, fits inaide. Senple plug-ing no sl
daring cormaclions. Akds fasiar mong
Bccurate . 885 inchudes
inabuctions, PAP+VAT. Fulcren Pro-
oucts, Depl. W, Hilsids, Siesq Lana,
Findon, W. Sussex.

TRS-50 16& LA, inciudes: koyboand
nurhatic keypasl, heads, box, modiga-
for, mmpiiar and £500 worth ol sofi-
wWirE [gomas, uliitiea), onty 10 monAs
oid. Tel: [Daniel) 01-145 3097 even-
Ings.

PACMAN on BBGC Meros A and B,
Asicive arocade game of cRIaals,
Send 04,890 w J Pryoe, 35 Neiher
Curie Rosd, Curre, Edinburgh EH14
EHX

16K ZX81 plus many progrivm caEsat-
tam, chess, financh, Bdfweniunas, oOM-
aale, €100 Tel: 021-553 734,

WIC-20 (UNEXPANDED] PROGRAM-
B:Awad, Collision, Infection, Car race,

irg. Pinball, all six for £2.8% A
Spencer, 230 Low Grangs Avenia,
Bilingham. Clevetand

Line by line: For gmataﬂ:::lr;lwlﬂum. 20p
For sompanias, fraders, COmmiBrcil
Semi-display: £10 por single column centimalre, minknum length 3 cm. (Flease
Popuwlar Computing Waekly will give you one
Canditions: All copy lor Classifed

daie, |f you wish fo OGISCUSS yOUF

CLASSIFIED ADVERTISING RATES:

Irise classified or semi-desplay adven
saction must

par word, minimum 10 words,
bodies, 40p par word, minimum 20 words,

supply AW as PMT. Or supply rough setling instructions. )
igsmant or avery two bookad,

be pre-paid. Cheques and postal orders should arrive at least lwo woaks before the publication
ad, please ring Alastalr Macintosh 01-930 3540.

Here’s my classified ad.

(Please write your copy in capital letters on the lines below.)

Pisass sonBrue on 0 separais sheel of paped

P EKE TS ooeoeeonsoceiies. WORES, Bl i ssinsrrns PEFWORD SO LOWBYOU L ooiiiiirrimmmms
ml“ Irl-ll|r|-|-|-|-|I-|llll-lllllll'|l'|ll'|l'ﬂ1-|—'-"—'-| IIIIIIIIIIII "~
PUIEIPRI oo oot oc oo s mrarerm it o i
Telophons - .. eieiiaei el e A T i

Plaass cul oul and send Ihis form to; Classified Depariment, Popular Computing Waakiy.

Hobhouss Cour, 19 Whilcomb Strest, London WG2

= r------------
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Acorn quells fears
over BBC delivery

ACORN have confirmed their
commitment to fulfil orders
for the BEC Model B by mid-
AEUsT,

However, orders {rom as
long ago as Movember 1981
still remain unfulfilled.

An Acom spokesman ex-
plained that a “very lagge
number” of the B models were
shorily to be produced. &

He =uid that the deliveny
dates being given to woultkbe
owners by BL Marketing were

anduly pessimistic, being
based op Ycurrent production
figures”.

To' case the difficuluies,
some Model As are being con-
veried to Model Bs.

Huw.ih:r. the main Model
A miafufacturer, Cleartone
JElectrofics, has now been sold
to the AB Electronic Products
'-t":'n:lup

The purchase, for an esti-
mnbed £250,00K), encs a period
of uncertainty for Cleartone,
formerly in receivership

The BEC'Es muci-awaieg mcm,

Henry Kroch, AB's chair-
min. said; “Production of the
machine will continue and bhe-
nefit from the takeaver ™

AB Products Group, found-
ad in 1935, had A tumover of
over £21m in 1981

John Radecliffe, of BBC
Continuing Education,” said
the Corporation was ““délight-
cd that u firm fnancial base
hod been found for the Clear-
fone operation’”.

Fewer make
a show of it

Despite being more than twice
the size of last yvear’s show,
anly BN wvisitors  atiended
the 3rd Intermational Com-
modore Compuler Show [luneg
35

Those who came, 3,500 Jess
than in 1981, saw the |argest
single-manulactorer show et
staped in the UK.

A Commodore spokesman
said: “Despite the sweltering
heat. in commercial terms, the
show wis a resounding suc-
cess,.”

The outstanding feature —
apart from the first UK
appearance of the Vie-10 —
wis the larpe number of ex-
hibitors displaying Vie-20 soft-
Wikre.

Jack Tramiel, Commmodiore’s
Chiel Executive, pramsed Brit-
ish companies, He said; “The
show reaffirms my belief that
the LK leads the word in

micre software expertise.™

ZX82 back in
full production

Manufaciure of the Spectrum
hies now been restaned, fiol-
lowing the production set-back
reporied in list week's jssue.

The first production baich,
which was returned to Timekx,
has been modified and wais
disppiched from Dundee on
June §.

The exnct sive of the deliv-
ery 15 nil cledr, but eshimaies
suggest “several thousand™
units are now on their way to
briyers.

Vie-20 software proved io be the big hif of ihe show,

Commodore hijacks
Spectrum to America

Robin Bradbeer, co-editor of
the Sinclair Spectrum manual
and one-time education con-
sultant (0 Commodore, has
kot his Spectrum 6 AmEencs
without his permission!

The heist happened at the
Commodore Show. Bradbeer
said: “People were interested
in secing the Spectrum so' |
ook mune to show them.

“1 ook it in on Friday and
kit Spencer [ Vice-President,
Commodore Marketing)
asked if he could borrow i
overmight. 1 refuctantly said

OK and arranged to gét it back
from him ot the show ac 11,30
on Saturday.

“I waited around but he
pever umed up. Al 4 o'clock
they told me that Kit had got
the 11 o'clock fhieht back to
the States.™

Bradbeer i considerably
embarrassed by the proceed-
ings and = “very, very angryv”.

He said: “I just walked out,

with i Vie and & colour tv [fom
the exhibition and [ smd ‘I'm
tiaking these ull you give me
my Spectrum back’."”

Ad leaflet ejected

Leaflets advertising the Sinc-
lmir Specirum were uncerc-
moniowsly ordered out of the
Commodone show in London
on June 3.

The leaflets were an inser
inte Micro Forecast, the free

fortniehtly
paper,

An organiser told the com-
pany that if they didn't take
the leaflets owt of the news-
paper he would shut the stand

COMmMpLIier mows-

down in 15 minofes.

Sinclair aims
for the
main stream

Sinclair Kesearch is (o produce
a new up-market machine.

The micro, as yet unnamed,
15 1o be aimed al the man-
stream business user.

It will incorporate the new
ICL flat-screen terminal, full
calour and extra memory. The
michine uses Sinclair Basic
and single-key word entry.

Development of the
maching is well advanced and
pre-production  machines are
on tminl with certnin business
users for evaluation,

The new micro will sell for

less than £350.

A machine
that speaks

Wideband Products has just
lsitnched a new speech synthe-
BLEET,

The unit connects (o the
mucro throogh an 3-bit parallel
part and can be used with most
machines including the BBC
and PET.

Unlike somie tvpes of synthe-
sizers, the Wideband model
does not have a particular dic-
tionary of words that it can
gencrate but, instead s cap-
ahle of being instructed to say
anything. This 5 because the
machine 5 programmed (o
recognise phonetic groups
rathier than whole words,

Each word is fed in as a
series of sound groups, In the
basic model it is necessary to
key in code numbers ssoc-
ated with the vanoos sounds,
and a dictionary is supplicd
listing the phonetic groups and
their codes.

A software package i also
aviilable which enables the
synthesizer 0 recognise the
phonetic letter-groups direct-
Iy.

Wideband is currently work-
ing on an advanced application
for the Anglin Water Author-
ity. The speech synthesizer is
incorporated in a unit which
will be placed on a river bank.,
Sensors in the water monitor
condipions, sech as pollution
level or warter height.

The basic model is £69 and
the additional software pack is
£10 (both excluswve of VAT
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BERKHAMSTED'S
COMPUTER

Chrisalid - cowe:

Watch this space for the real
computer BARGAINS every week:
EPSON MXBOft £355+VAT — EPSON
MXB0 tractor only
EIISEVAT ——
VICZ20, at
E1?3~r"MT

VIC cass .\M

unit £39+VAT — range P
of VIC software. =/ US FOR
11 x 9% fanfold pape

AQUOTE

at £16.80 per 2000 sheets
\GENIE 1 &2 ¢ (@ £289+

. VAT — All GENIE mods
‘expansion/disks/mem.
CUMANA, disk drives at £199 smgle
and £369 double — "

g 12MHz monitors for

only £99+VAT (metal).
OFFICIAL DEALERS FOR:
Nascom, Genie, Cumana, Vic,
and lots more — RING US NOW on'
BERKHAMSTED (04427) 74569 or 5704
12113 HIGH STREET
BERKHAMSTED HP4 2HY
HERTFORDSHIRE

:
S

VisA

16K RAM

NEW LOW PRICE!

FULLY COMPATIBLE, BLACK CASE, GOLD CONNECTDR
s ASSEMBLED _TESTED _GUARANTEED=

Chequal! PO s 10!

PLESSIS ELECTRONICS, CASTLE HOUSE, OLD RD,
LU? TRG.

LEIGHTON BUZZARD (beds).
PLEASE ADD, £1.55 PP

14 DAYS DELIVERY

| MAKE THE MOST OF YOUR MICROGOMPUTER WITH
| OURPOPULAR RANGE OQF PROVEN BOOKS. —

GETTING ﬁ.EﬂUMHTEDWITH 'I'EH..IH LEEBY , By Tirm Htre| L Bty
i e Ir e Y S jEsney AL ML ES. 65
20 SIMPLE ELECTRONMIC PROJECTS FOR THE ZX817 and olhai
COmpUters Dy Shspsen Acdam .45
H.ﬂuETEFﬁIHE Mnl’_‘.HIHE CODE OM 'I"GLIH IIH.'J.I E'ﬂ I-HEI-‘.:I
(ZEPTE F pngas beacheEs murshim
E'-" o0
48 EXPLOSIVE GAMES FOR THE ZEBT, sdfesd Dy Tim Bl
E5.895 |
Jd AMAZING QGAMES FOR THE TH £XBT Dy aaslan Doy
£a.ns5

THE I;A.TEwATF GLUIDE TE} IHE EI..E'I AHD £RED ¢ Mars
L haFivom Lved G0 prog s ami ' & Pl i |

S il 'EE- 45

LEARM PASCAL ON ZNA1 ZX SPECTRLUM OR BEC MICRO-
I:DMPUTEH '-.r|1‘H PAGCAL Fl:IFI Hur.-lr:.rd BEu-.n:s o i

R L Wl EomiEiAs 61 2K

A Pascal on your ZE81, IX Speecinan '!".:. I Tor Bok
& ompiler listng L
LET YOUR EEH: MICHEI TEACH YOUu TO F"‘Fiﬂﬂ'-l'i-ﬁ-ﬂ'l (0
Harin sivd A rrams BBC BASICH e / CB.45
THE BEBC MICRO REVEALED. by Javeny Fuidon T lasiy agr
Iy BBC My oo i 1ov R sinoais unier £h a5
GETTIHE ECEUHIHTED 'H"'H YOLUR "|I'|L- 1“
| sf Bl peorims D gid i WlL L1} (ReLa] 1y
i a5
SYMPHONY FOR A MELANCHOLY COMPUTER Ly Tun Harjog
S rEaal Ve o aArses £6.85
A9 TESTED PROGRAMSE FOR THE ACORMN ATOM Beasd ol linhostacg
wrdiland 3y Tirm Harina Ef.45
G-ETI'IHE AEEIIJFI.IHTEI} WITH "l'ﬂLlH‘ M.'.DHH -ﬁTﬂM
Shaiples LE - 2L R e H - pf HLITF)
L Cras
INTERFACE. ine mpnkh | magazine publhad By 1he NATIOMNAL
X USERS CLUE = a0 .|||- £432 56 Europal 107 12 s
Sample copy .'-'l AR (# O EE S '-l Your X mwplber. Dok
alflwnre @ned harcwane neaEwn  educabion conls n [ [FCCUT
pasl £1.
..'i
Pla: =rif | | Thilfk | imr !
TR
T alrl]
|
|
hoguus payabibe lo INTERFACE hnd §snd 1#

o INTERFACE. D-unl! PC. 44-46 Ears Court Road
Landan WA GBEJ
[Pt s g 10 535 s Pree pletovony

e
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Club Reports

Watching and
waiting in
Manchester

David Kelly reports on the

first ZX fair to take place
outside London '=. '

Summer may ba said iorba smiling on
Britain now bul al fraditionally wai Man-
chesier the amrval of he sum cast a
shadow over the IX Microfair.

It was the first such event to be staged
outside London, Tha waalher was dazzling
and the people stayed away in droves

As with the [ast London show, tha fair —
al the Mew Century Hall May 25-30 — was
spread over two days. There were more
than 50 exhibitors and plenty o see, 50
whiy was the allandance down 10 few mons
than 2,000 for the two days? And why was
it that many of the axhibitors commanted
on the slowness of saes?

Mike Johnstion, the ZX Microfair organis-
ar was abla 1o pin-poinl saveral possible
reasons,

The most noticeable feature of tha show,
he said, was the influence of the Spectrum
launch, both on the visitors and the axhibi-
fors.

He was quile plegsed with the fum-oul,
parlicularly on the Salurday, bul the uncer-
tainty generated following the Spectrum
launch rasulted in fewesr purchasas.

Mike fell the aftendance was about right,
gince the MNew Ceniury Hall had boen
chosen to accommodate the sorl of num-
bers that umed up.

When he had been sefting up the show
in January, he had wanted to include as
many local companies as possible. In the
event, about ane third of the stands repre-
sentad firms operating In the region.

Rumours of a ZX81 price reduction and
unceriainty in the Spectrum delivery dates
left most people a litle bewlldered.

Few exhibilors could ba sure ol their
plans whila the Spectrum remained undal-
verad and the same applied to the buyers.

Mike Johnston is very much aware of
the situation. He s going ahead with his
next London show, at the New Horticultu-
ral Hall in August, but will delay the naxt
regional show, planned probably for Brisiol
or Southamplon, until after the Spectrum is
astableshed.

He beleves the current mood of de-
spondency cannol lasi: ""People said just
the same when the ZX81 was taunched —
and now look al the number of add-ons
and products available for it. Exaclly the

Mowing in for @ closer lpok ., . some of e
visiors al e Manchesisr show

SAng, @ bmes, josting fov posiion

same will be true of the Spectrum in a
couple of months time.”

Of the Manchostar show, Mike says! "It
seams that anything less than tha fantastic
succass wa had in the firs! London show is
regarded 85 4 disasier!

He did not balieva that (he response in
Manchastar would alter his plans for future
23 Tars.

The idea of the fairs has always been to
put companies and ZX owners iogether —
and to do S0 as cheaply as passible. It has
been importani o keep the entranca fee as
low as possible — 60p for adulls — and 1o
minimise the expenses o exhibitors.

The cosi of a stand al Manchesier —
£25 — was deliberately Kepl down to

encourage small businesses which are
just beginning 1o trade.

The nexi London Show, at the Mew
Harticultural Hall, will be for one day only
and in a much bigger venua. The hall has
20,000 =g It of space, all in ona area, s0
fthiera will ba Elenry of room for stands and
Visiors

Again the show will favour the smaller
tradar, who will benefit from the lower cosi
of a ong-day avenL

Mika hopes that this will resull in a show
with much interest and variety, buf it will be
Intéresiing lo see what the response from
the varous ZX businessas will ba, Many
traders al Manchasier had been very
disappointed with the attendance and thoir
salas,

The New Horicultural Hall ZX Microfair
will be held on Saturday August 21.

For further details contact Mike John-
ston, 71 Park Lane, Tottenham, London
M17,

What's happening

Manchester Acorn User Group meats
fortnighily (during school term time only)
on Tuesdays at 7 pm in the Abraham Moss
Cantra, Cheatham. The naxt meating will
be on June 22, Either lelephone (daylime)
Barry Pickies on 061-834 1234 or (even-
ing) John Ashurst on 061-681 4962 or
write to Barry Pickles, 1 Cromhall Walk,
Manchesier ME.

North London BBC Micro Users Group
is baing formed. It is hopad thal the group
will hold forinightly meetings once a suil-
able venue has been found. Al interasted
parties and potential members should gat
in touch with Jeremy San, 73 Uphill Road,
Mill Hill, London NWT, (Ted: 01-B58 0114,

Crawley ZXB1 Users Club mests avery
Monday, nearly all the year round (includ-
ing school holidays) in the Science
Laboratory, Ifiedd School, Lady

Road, Iheld, Crawley, Sussax. The club
moats between 7 pm and 2 pm. Mam-
bership is £3 par year and the first maating
is free. Contact John Heron, Club Secrat-
ary, 23 Petworth Court, Bewbush, Craw-
ey, Sussax. (Tel: 0293 516386).

Southern Gas Micro Club is open 1o any
employee ol Southern Gas. The club
meets al the Southern Gas RHQ, B0 St
Mary's Road, Southampton, and has ac-
cess o ZXB1s, a Vic-20, an Acom Alom
and BBC machines. In addition the cub
produces Microcosm, & newsletier con-
taining club news, reviews and program-
ming hinis and articles. Contact lan Smith,
Floor A1, Management Sarvices, Southarm
Gas AHO, 80 St Mary's Road, South-
ampton.
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You are a missile-base commander in tha
suburbs of Aflantis. Your mission is to
dastroy as many sharks as possible with
your 20 missiles, You command thres
numbered silos, and choosa your, finng
point via the corresponding keys'1-3.

The shark circles at the lop ‘ol the
screan, on the othersida of a strong and
unpredictabla current. The shark doasni
byte, but dies quite ippressively when hit,

The code-loader program, and the 10
REM (122 X's) are keyad in first and AUN.
MNext, enter the machine code one byle at
at tima, The machine code loader will be
overrun by the actual program when you
key it in, but It is a good idea to SAVE at
this point, just in case.

The program uses the whole screen by
poking on to the bottom line the status of
your missile dump, which decreases as
gach missile Is fired. Al the end of Lhe
game, your score and a rating are display-
ad.
The actual machine code is merely a
quick-draw subroutine, which | adopled in
an efiort (o speed up my program. | also
exparimented with truafalse equations,
which can, as n ling 350, take the place of
four lines of IFTHEN statsmants.

If you happan lo bob the shark's tail as it
approaches from the right, it doas not die.
This is becausa the check for a hit in line
430 PEEKS the position directly to the
right of the missile when it reaches line 1. If

it PEEKS a space, the ™

avoided,

Program Listing;
10 REM | 122 X's |
20 LET A = 18514

=
:
(-]

FOKE A,
PRINT B ; “)
b

1 BiS3E:

133

1 B8

death plunge” 5

1
103
]

111

o
" _Shark

18

o -
PP SR S T

=i
[y
e

155
18589 131

=l

_ o

o Fa

1 137

132 1

i 128

| 1

1 13

128 1

1 t3a

1an an

13 a

2 1

1 151

a 1

1 3

o 1

1 133

o =1

16618 1 — slap

Aciual program: SHARS
MIETS =0

A LETHE = 18

40 LET E = (PEEK 16396
+ 253 * PEEK 18197) =
782

50 POKE E , 50

B POKEE = 1, 80
TOPOKEE = 2 , 50
B} POKE E + 3 | 532
90 POKE E + 4 . 14



A new game for the 16K ZX8&1
by Dave McGuire

1S RERS a3 00000 3 o0 M M
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LET A=1&8%14
IMPUT E
FOKE R.B
FPRINT B;" . 4
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IF B+@ THEWM GOTO 538
I Ya="" THEN S0TO 322

1 STEP =1
IF (RHLS THEN LET HM=M-1
PRINT AT U+l, (ABS Hl =1+ iH=d

PAINT AT U,M; 1"

FOKE 18818 ;X

REND USR 165190

BANDE D

LET X=X+I(P=2) +(X=1) = (¥=27) —
1

£ 05 o 0 O O R L e R D
=

s ERTATATRERREEAT VT T eR

1 L = LR
Hogoo@

-

LET PeP-ik==2)4 [(X=2@]

LET ¥=186

IF Pe® THEM LET Y=208

POKE 168S17,:Y

IF T=9 THEN GOTO =222

41d HNEAT U B

A8 PRINT AT WJsl MH; " -

430 IF PEEK { (PEEK 183984+2584PE
E‘Eiaﬁﬂg?l + 1ABE M) +1) =l THEWN GOTO

440 POKE 16517 ,226

450 FOR Z=X TO i(629+X). STEP 33

488 POKE 16518, INT (Z/256)

478 POKE 18515 ,FZ-2583PEEK 16516

48@ RAND USR 16519

488 HEXT Z

Faad LET S=5slo0n

51@ CLS

S29 IF B>=@ THEN SoTOo Sa

538 CLS

542 LET C=5/1008

S50 IF C=1 THEN PRINT TRAB 3;°"YD
J KILLED 1 SMARK FOR"

S6@ IF C«31 THEM PRINT TAB 3; "%
OU KILLED ":C;" SHRARKS FOR"

570 PRINT
S80 PRINT THB a;5;" POINTS"
8D IF C=0 THEM LET =" [THE SH
ARK IS5 THE BLACK THIHNG 1™
q%?ﬂ IF Cul THEN LET DE="SHARK B

510 IF Ce=2 THEN LET DEs"TRAHEE UP

HMITTIMNGY

620 IF Cy=3 THEN LET D$="NOT Bf
0, NOT BAD"

530 IF C»=5 THEM LET Cg="IF I H
AD EHOTIONS I WOULD BE MILDLY IM
PESSED"™ : >

E48 IF C>=7 THENM LET DE=s"CRAPTRI
M HEHMO URITS TO HKISS YOUR FEET™

asd IF L”'HEI”E“ LET D&="POSEIC
oM, I PRESUMET™ .

558 IF D;:é% THEEEkET Df="HAUVE
MERCY OM THEM. .. z

&70 IF Ci=l3 THEN LET C&="SHARK
& ARE AM ENDANGERED SPCIES"

&§8@ IF C=15 THEN LET DSs="HRAVE
voL HADE ANY PACTS WITH HORHEDR B
EINGS LATELYZ?T”

BS0 PRINT AT 10,10; " *RAT ING#"

7O PRINT

710 PRINT DE¥
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Telesound 82

COMPUSOUND, 32 Langley Clase,
Radditch, Worcs B98 0ET.

Tel: OT25-21438.

Price £9.95 including VAT.

This small metal box sticks on o the back
of a ZXB1 and enables you o put sounds
through your TV speaker. It is connected
1o the ZXB1 by three crocodile ciips co-
vared in insulated sleeves, so it can be
removed at any time withoul damaging
your ZXA1. There is no soldering lo be
done and no holes to be made |n the case.

Once tha clips are fitted to the ZX81, the
unit may be tested. The audio input to the
Telesound 82 is via a 3,5mm jack plug
fited to ning Inches ol cable. It may be
plugged into the oufput of a tape recorder,
enundboard or even the MIC sockel of the
ZXB1.

If you have
p‘ngmmlapmi:lﬂdmmutmﬂunllmn be
adjusted with the ZXB1 providing the
sounds. A program is akso included to turn
tha ZXB1 into an alectronic organ using the
lower two rows of the keyboard.

Talesound B2 will produce sounds
through the loudspeaker of a TV set
whethar or not a program is running, [t will
also work in FAST or SLOW modes. This
can be used to advantage, a8 a 1apa giving
instructions can be playad through the TV,
evan bafore the program has been started.

The unit only draws a small current and
should not cause any overhealing prob-
lems with a8 Sinciair power pack. It does
nat require any RAM memory to operalé
and can ba used on a 1K or 16K machine.

Thare were only two that |
found with Telesound 82, First, the red and
black connecting wires wera a bit shor. If
you have ong of the larger RAM packs that
run along the back of the ZX81, then i
could get in the way, Longer leads would

no sound source then a test

Reviews
hardware

have aliowed it 1o be mounted on the side
or the top of tha ZX81.

The other problem related to a keyboard
bleaper that | have fitted to my ZX81. It
also uses the TV Sync signal and Ine
Telesound made this inoparative. | cured
this by inserting a 48 ohm resistor in 5enes
with the green crocodila clip, allowing Both
units o work quite happily together.

The unit works bast with the sound
source volume control on full. Using the |
TV's voluma control to adjust the sounds
level keaps the background noise down.

Conclusion
Thiz unil makes games and educational
uses of tha ZXB1 much mora interesting. A
separate amplifier is no longer necessary,
as the TV s sound channel replaces it. The
instructions are clear and easy o lollow.
The two programs included with the kil
are a FAST mode electronic organ routine
and a shor test program. Telasound B2 15
mxcallent value for money and, | beleve,
the only one on the markel. SA

#

RD system

RO Laboratories, 5 Kennedy Road, Dang
End, Ware, Hertfordshire SG12 OLU. Tal;

p902 54380.
Prices: RDB100 E40; ADS101 £15;
RDA110 E27.50,

The simplest AD system consisis ol an
RDa101 micro-mum and an RDE110 eght
bit inpulioutput port, The metherboard s
differant from most in that it consists of
0.1mm spaced pins which slick up from
tha maotherhood in two parallel rows. Thare
is space for two modules on tha RDE101.
one on each row of pins.

if more modules are required, AD make
the RD&100 which is an eight row mather-
board in a casa. This large motherboard
has several advantages over the simpla
printed circuit board of the micro-mum. itis
containgd In @ black plastic box, sloped
towards you, and is fully butfered which
means that thare are chips buill Into the
box to amplify the signals coming from the
ZXB0 or ZXE1. This buffering allows the
modules attached to the motherboard o
be removed al any time without crashing
the X compuler.

The 16K RAM pack and printer can be
connectad o the back of either mother-
board, so that any modules fhat you wish
to use can also be connecled here. An
exira power supply for the motharboard
can be plugged in to a power socket al the
back. 1o ralieve tha strain on the ZXB1's
own 5 volt regulator.

Tha RDB110 provides aight input wires
and eight outpul wires ol & mamaory map-
ped port which can be used ina variely of

: The connections to the port can be made

ways. This port is one of the few ihat is
fully decoded, so thal if OCCUpIES One
address and can be treated like a piece of
AAM.

The address of the porl can ba sat 10
ade of f4 addresses betwean 15552 and
15567 by inserting @ wire In a five pin
snckgt on the underside of the module.

in two ways, by poking bare wire inio the
sockets on top of the module or by
plugging in easily available 0.1mm Moleax
pinnad blocks, No soldering i5 raguined.

The bookiel that accompanies each part
of the sysltem explains what you can do
wilh tha port, from using a B4 key kevboand
o a remola tesling facility.

The RDB100 is, | bebeve, a very good
system for the experimenler or for school,
You can add as many modules as you
require and it does not take an glecironics
genius to use them, SA

__—_———

Info and Data

By Barbara and John Jaworski, published

by Neison, 208 pages, paperback.
Price £3.95.

Every usar of a home computer comes (o
the time when he or sha wants to ieam
more aboul compulers, When the games
pall or the struggles at unstructured pro-
gramming ceass, relax in a chalr with this
excalent background book.

Computers: Information and Data was
written specifically for school and college
usa, but do not let that put you off. For one:
thing, text-books are a good starting point
tor picking up a basic knowledge of almost
any field, Also, this book is the best
CSE/Ordinary level computing text-book
that | have come across. It is certainly
tougher going than some, and has faw
pictures, but it covers the matenial carefully
and thoroughly.

One point to note is that this book does
not include material on programming, This
is normal educational practice — differant
people have different approaches o pro-
gramming and different machines to pro-
gram. For similar reasons the authors do
not cover the history, logic and social
impact of compulers.

There are chapters on the nature ol the
dighal machine, data, slorage, files, hard-
ware. soltware, syslems analysis, pro-
gramming a5, Processing &nc
applications. The book has plenty of exam:
ples and exercises, and the index IS
excellant.

in avary way this is a most uselul book
whethar you are inlaresied in compulers
for perzonal or educational reasons, And §
comas al a school-book price — QoK
yalug in other wortds. K.
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ZXAS

Bug-Byte Software, 88-100 The Albany.
Oid Hall Street, Liverpool.

LXET 16K cassefta -

Price £5.00

ZXAS s an assembler for the 16K ZX81,
which is written in machine code. Th
program is 5K long and whag run relocates
itsell in the top five k of ram and reduces
AAMTOP by five k. A small @ASIC portion
of the program inputs the stad location of
the machine code and callsthe assambier.

Standard Zilog mnemahics are used,
with tha axception of commas which ara
replaced by full stops. Il the operations are
separaled by semicolons, more than ong
can be placed in Ihe REM statements
which hold the objsct coda. Howevar, this
can make osbugging a bit hardar.

Two hindred and fifty-six labals are
allowed, imaginatively called LD to L255.
Thesa are distinguished by placing a colon
belore them. The assembier is two-pass
and [umps using labels are calculated on
the second pass.

The assembler works extremely quickly
assembling 20 instructions as the screan
is displayed, which takes less than one
sgcond. The operation codes and |oca-
lions m hex are displayed, along with the
mnemonics and the codes ofginal REM
stalemant,

Tha program seams bug-free and only
has one real fault. This is the lack of a
roufine o zave assembled code on to
iapa, unless the code is first put in a REM
stalemant.

Tha progam loads well in about iwo and
& halt minules. Bul the casing on my copy
was slightly disiored, s0 i has o be
pressed firmly Into the recorder. This could
cause some tepe problems, bul the lepe
itsell sounds OK.

Summary

A wall-thought-out product, which is usatul
1o amyone who ks sarously interested in
machine-code programming on the z:-l:i‘lIé

Fun To Learn

Available from W H Smith branches, or
diract from Sinclair Research, Freepost,
Camberfey, Surmay GUTS 38R,

ZX81 16K cassetls,

Price £8 95

If you go into your local W H Smith, you will
gaa the sombre brown and yellow stripes
of the ICL “Fun To Leam™ seres ol
goftware. There are 8 of these tapes, and

&
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.
they form & large part of Sinclair's lalast
release of software for the ZX81. The
lapes are;
E1/2: Englsh Literaturs 1 #nd 2
E3; Geogrophy
E&: History
ES: Mathemalcs
Ef: Muss
E7: Imvanians
EB: Spaling
Most of these programs take the form of
a raca batwean 1 10 4 paople, Wwith a2 meny
of about half & dozen categories within the
main subject. For instance, the History
program will give you ihe choice ol
answering gueslions on, among othars,
“Monarchs of Bntain™, "When Did He
Reign™ and “Pot Luck”. Questions are
inen sel, with mulliple-choice anawaers.
There is also a teaching mode in some
subjects, in which the computar runs
through salient points of the subject, with
dales and various other informaiive notes,
The Geography program is designed for
one parson anly, and displays a map of
England or Europe. The user then
answers questions abpul the lowns ol
England, or the countries and capitals of
Europe. The compuler will alsg mun
through the locations of these on tho
maps, in the leaching mode.
Mathemalics is sat at four leveis in each
of the four basic disciplinas of addition,
subtraction, multiplication and division.
Spelling is a test for 6- to 11-year-olds.
Senlences are spoken, and words within
ihat sentence lasled. The comect spelling
will than appear, and the pupil goas on 1o
the next sentence.

Summary

Aliractively boxed and easily loadad, the
programs are, however, siightly over-
priced. Many of the programs shara the
same basic algorithm. Even though expert
knowiedge musl have been sought to sel
the guestions, the duplication of programs
should have brought the price down by a
pound or two,

The guesiions are faidy ditficull, and
would probably appeal more 1o older
leanagers and adulls when used as a
General Knowledge Quiz rather than in a
sirictly classroom anvironmant,

It must be admitted, however, hat youn-
ger children recognise even the harder
guestions as they come round for the
fourth or fitth time. Unforiunatsly there is
no lexibook to refer back lo and gain
further knowledge. Having leamt thal disc
brakes were invented in 1902, bul weara
notl In general use until 1960, it would be
nice o know why.,

Spelling mistakes occur occasionally,
but are probably due 1o caralass typing.
There are one or IWo mMore Serous mis-
takes, such as Sir Arthur Bliss's inclusion

in tha section on Opera, when Bliss did not
write any Operas,

ICL's next addition to their educational
range should be a Modular program that
would enable fhe usaers io sef lheir own
questions —®hare being only a limited
amouni of data In axisting programs.

AB

A-maz-ing Vic Pack

Audiogenie Lid, PO Box 88, 34-36 Crown
Streel, Reading.

Vic-20 3K cassolie.

Price £6.99 (including VAT).

A-maz-ing 8 yel another varsion of the
Pac-Man arcade gamea. The Gobbler wan-
ders around a maze, side-slepping un-
tnendly ghosts and eating lats of ittle dots,
Cuites where [t puts them s hard to
discover — it is obviously onae of thosa
voracious creatures that can eat ils own
waight, several limeas aver,

in tha US the original Atad arcade
version coined over 31 billlon in s first
yaar. But, on the strength of this Audioge-
nic version, it is hard o see why.

The major disadvantage of A-maz-ing is
that it soon becomeas a walk-over. When
the program is first run, evenyihing = fing.
Aftar & shorl while, howevar, the Gobbler
becomes rather easy lo control, particuler-
Iy when using the joy-siick option.

Another problem is that the ghosis do
nol seem that unfdendly, Thay prefer to
remain sormewhat alool and are nol ferribly
bothered by the ravenous Gobbler, You
can quite happily sneak up baehind & ghoat
and chomp the blobs there, secure in the
knowladge that the ghost will take some
time 1o Wwm round.

Tha game does, howeavar, contain ail
the features ol the orginal. If you are
unfucky enough o be comered by a ghost,
you have no hope and must forfeit one of
your three lves.

But, you can tumn the tables on the
ghosis by ealing one of the four power
dols in the maze. This sounds a tona and
causes the ghosts lo change colour, it is
then possible to eat the ghosis, uniil the
power runs oul and the ghosts revert to
thair normal colours,

Thea mora biobs you aat, the more pomnis
You are awarded, with bonuses for swal-
lowing power dols or ghosts.

Basic instructions and the Key-board
controls are explained on the insert sup-
plied with the casssite.

Summary

Thae Vie-Pack version = a liftle shor of
A-maz-ing, but it will undoubledly appeal
to Pac-Man enthusiasts. DK

24 JUME 1882




TSNS BN TY W’

Open Forum

Cpen Forum is for you to publish your programs and ideas.
It is important phat your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Wezkly, Hobhouse Court,

A 19 Whitcomb Street, London WC2H THF. ’
F
i
J
B
e ——— e e R TE SR )
How 1 BRODE?
ow to contribute A ghiﬂmn
Each week the editor goes through all =penre S y Alan Wood
the programs that you send to Open :IH'J::”-E
Forum in order to find the Program of i,,“:.-_.’f"
tha Week. A95=0
The author of that program will quality L gy
for DOUBLE the usual fee we pay for 11 BFDRNaHTREM TOHIMEPHPERTTERAD 1 THSAFF | HEST
p“h“ﬂ-h’” ngr’m_ 1ERF DR ast [MEM+3FTOHIFERSIRFSTEPAR  THmLEF | NERT
LFIFORN T REN TORTMERS TS | THRLEF | T f S50 JuaFF | MEXT
{The usual fes is E10.) P
Prasentation hinfs ATMETFI.ES
Programs which are most likely to be il dimas
considered for the Program of the Week' 1HDG=REDE §DDR 4= IMER=1/ [FTGL 32 GOTOLED
will be computer printed and 200URT
accompanied by a cassetie. E10F EE:--HELm-hin
The program will be well documented, e il e
the documentation being typed with a ;g}::::; g }:-*:1 E:l:
double spacing betweean each line. — =g —
5 PEETHmEE
The documentation should start with a EroRmAsl  IFTARAEF HHORCHIHEM+593 Aef-C . =
general description of the program and ek o T o e s A i et bt
then give some detall of how the W] FTAeSE PROCHDNE
program has been constructed and of J_N"’";l;;
MWII fematures. 33m£rE|mE TREES
Listings taken from a ZX Printer should FARSOLMOS . =15, 28, 28
be cut into convenient lengths and ﬁ:%“mﬁm R e
carefully stuck down on fo while paper, ITREHDFROC
avoiding any creasing. IR (HTCRET
- SUCMLA Rapac, :ﬁzgﬁ!;:ﬁﬂ?ﬂ K= DHKETRC 0 ) HEXT
self-addressed envelape. | szeverez
ATACOTL 8 - E-DPROC
e e ARUCE FPROCAG
ATCLE PRINT
5h| mm um:!u;{g:ﬂ-ﬂ: Leidis
AFRIFEL
AngEg INT Y scneed . FiEtd
on BBO Miecro ATOIFEIME MEmS PRINT'A NEW RECORD® | COTOS1®
The object of the game Is to | SeERTTe cocerd s lne
;ﬁﬂﬂﬂwrﬂ your skiar 1o the "X" in the :m!p;!ﬁlm-ﬂﬂn.t
torm nghl hand corner of the screen SHPRECLE L 2 p
without hitting any of the trees. If you miss R TAT TR 1B e
the "X" at tha bottom of the screen, you HI-H:H:IHT" ‘SWem irw 4 akier and are refrrsented Be 2t Y Yoo PUSE Ery Co Peach &
reslart a thﬂ' 1ﬂ|.'-" -I'.:lT '||"|E' Ski 5=|DIIE ﬂLIT'I.'I'lT'Ir]JIr :'“":...51.1 ErwpotEom=r i §Rk=pand cornere; avoidled e teess, ohilicn Brer relreperie
cally. WHIHH;: -numrn.:n tha “"Eﬁ &f Thr alote u;ruﬂ;r. r*ur.!l'-:mi e N waur
i . v - Ll Tt i L
One point to note is that if you hold down | o0 arir "hrras B¢ %o meve Left and o' %o move Clomp,s —o*
the Q" kay to move left, or the “P" key o m}:grgﬂ%u“m 1;?;:-...: te z?;;“?ﬁman
] thi ¥ PRIN 7 GO
D e o s B | SR S S SR
mastered (he game.
|
A B ey Decimal binary conversion
Dec binary conversion HHNERGA DECEIN by Kan Clark
on Vie-20 (66 PEM  DECEIN GIC 3,5} FEM CLARK 138
A simple program which uses two loops 1o 118 BEM
convert decimal 1o binary. The first loop 1268 FEM  CONYERTS DECIMAL TO BINARY
123 FPEM FiOs T T 1% IHNTEGER V=0
to next page ;

-
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Open Forum

L.
:::lh ot P.I:a e i- 143 REM  LEARING ZERODS ARE WOT OISPLAYED
@ pasition of the most significant e B
while the second loop e out the L.—T EE!,,
remaining lsast significant bits. @ AF=
i e 170 THPUTYEMTER DECIMAL " =M
- 196 IF Hel THEH 16@ v
Big letters 3 159G H=THTCH
on Vio20 | 220 o=tate
. N G B =
The program ﬁs‘ & "'F’?ﬂ'“ “IE':; =26 IF 8<1 THEM 256
letters. Here's how it works; ' 230 I=1%=
Lirms @ b 4 peind the mstructions. . * 2 GOTOELED
Lires 5 o 7 input By message, prnt i o tha fop of Hie 25n I=sI ST
B R . idian o e mass a0 o 80 SE@ AF-AE=FIGHTS(STREAY 1
iy and sols he prind Dostion o the centre ol tha >FE O IF 11 THER FRIETYEIMAEY = W E a0 TET T =EA
muthEEﬁﬂwmmmm 228 IF F>=1 THEM fA=1:F=F-1:G0T0O250
“’”thw““HHMﬂm 29 A=0:A0TO2S6
spaces which make up ha chamclers
Big letters

@ PRINT"c BIG LETTERS" by Martin Howse

1 PRINT"ddTHIS PROGRAM WILL ASK J4YDU TD EMTER SOME dWORDE

AND IT WILL®"

Z PRINT"4SCROLL THE WDRDS IN dLARGE LETTERS UP THE <JSCREEM. YOU
MAY HAVE"

S PRINT"QCOLDUR LETTERS BY dPRESSING CTRL AND THE <&COLDUR WANTED
WHEN YDU"

4 PRINT"ENTER THE WORDS. "sFORF=1TOSB@A:NEXT

S PRINT"ddddPLEASE ENTER MESSAGE" iFORJ=1TOSODA: NEXT:PRINT "c":INPUTARS
E As=" "+A%IPRINT"c":A%

7 AR=LENC(AS) :DIMACAA+1)

8 FORI=OTDAR-1:1A{I)=PEEK(VYEE@+I) sNEXTsPRINT" ot |

9 FORH=BTOAR-1

18 FORF=I27E68+A(HI*ETOZT2VTVS+A(HI#E1A=PEEK (F) :FORO=1T0O3

2@ READB:IFA-B)=0 THEN A=R-D:PRINT"r o"i:INEXTG:PRINT"dbbbbbbbb" [ :RESTORE:
NEXTF:H

Z@ PRINT" "5:NEXT:PRINT"dbbbbbbbb" i IRESTORETNEXTH:GOTOS

102 DRTA128, 64,32, 16,8+ 4,241

. B.
Because the printey cannot bandle asrapohics, The f£o0ilowing VIC
CUrsor CONtrols have been replaced by 1oweT Case [stters.
c=CL.EAR d=CURSDOR DOWN r=REVERSE 0OnN o—REVERSE DFF
s=CLIRSOR BACK

The foliowing machine code routine, which Block trarsfer
Efficient scrolling requires 4K+ RAM, overcomes these limita- s EDE_EMDE
be scrolled as
Y81 tions and aliows the display o St system vansties B e
on Z many tmes as reguired within any one M m LD HLO3Z R
program line. Provided the start address of : at siant of bna 21
e e the routie is defined as a single atier ZBo | oSN
W!?t t:-limﬂ hﬂﬂf*ﬂﬂ"ﬁnmﬂrﬂgﬁ. Cloar e 1
i . Subpstanbal meamory Savings ddan Dba a7 S8 A
mmww&mﬂ i i LOOE i2 LD (DE}&
hr-'"'. effective means of display sENen STAAT 24 OC 40 LD HL (D-FILE) 12 INC DE
tura' types programs. Unfortunalaly, the Ansign regiaters 10 FO DUNZ LOOP
command requires a separate program B4 LD DM o RET
line each time it is used, and cannot be 50 LD EL _ _ AT
incorporated within PRINT statements. In @1 21 @ LD ROl The routing should be stored in a 33 byte
lengthy programs, this can be extremely e e T REM statement in program fine 1, Run the
axpansive in lerms of memory. ED BO LR folicwing BASIC program, and enter each
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A whole new range of softvware for
the Sinciair 2481 Personal Computer
is now available = dirast from Sinclair.
Producead by ICL and Psion, thasa
really excellent casseties cover
games, education, and business/
household managemeant

Some of the more elaborate gro-
grams can only be run on a ZX81 §
augmented by the ZX 16K RAM pack.
{The description of Bach cassatte
makes it clear what hardware is
required.) The RAM Pack provides 16-
times more memaory in one complate
module, and simply plugs into the rear
of a ZX81. And tha price has just been
drarmatically reduced 1o only £29.95.

Tha Sinclair ZX Printer offer full
glphanumernics and highly-sophisticated
graphics. A special featura is COPY
which prints out exactly what ks on the
whole TV screen without the need for
further instructions. So now you can
print out your resulis for a2 permanent
record. The ZX Printer plugs into the
rear of your 2X81, and you can
connect a RAM pack as wall,

Games

Cassette G1: Super Programs 1 (ICL)
Hardware reguired = ZX81

Price - £4,85,

Programs = Invasion from Jupiter,
Skittles. Magic Squara. Doodla, Kim.
Liguid Capacity.

Description — Five gameas programs
plus easy conversion between pinis/
gallons and litres

Cassatie G2: Super Programs 2 (|CL)
Hardware required — ZXB1

Price — £4 .85,

Programs = Rings around Saturm,
Secret Code. Mindboggling. Silhoustte.
Memory Test. Metric conversion
Description - Five games plus easy
conversion betweean inches/feat/vards
and centimetres/imetres

Caseatis G3: Super Programs 3 (ICL)
Hardware required - ZX81.

Price = £4 .85,

Programs - Train Race. Challenge.
oecret Message Mind that Meteor
Character Doodle. Currency Conversion.
Description = Fives games pius Curmency
conversion at will - for example,
dollars to pounds.

Cassetis G4 : Super Programa 4 (ICL)
Hardware required - ZX81

Price = E4.85.

Programs - Down Under. Submarines
Doodling With Graphics. The Invisibla
Invader. Reaction. Patrol,

Descriplion = Five games plus easy
conversion betwean miles par gallon
and European fuel consumption figures

from Sinclair.

Cassatte G5: Super Programs 5 (ICL)
Hardware required — ZA81 + 16K FAM
Price — £4.95%

Programs - Martian Knock Out
Graffiti. Find the Mate
Labyrinth, Drop a Brick.
Continental
Description — Five
games plus aasy
COMVErgion

between English and
continental dress s

Cassetta GB:

Super Programs 6 (1CL)
Hardware required - ZX81 + 16K RAM
Price — £4 85

Programs - Galactic Invasion, Journey
into Danger. Creale. Mine Hole Golf
Solitaire, Daylight Robbery.

Description — Six games making full use
of the ZXBY's moving graphics capability.

Cassatte G7: Super Programs 7 (1CL)

Hardware required - ZXB1.

Price; = £4.95.

Programs — Racetrack: Chasa, NIM

éuwer of Hanoi. Docking the Spaceship.
olf

Description = Six gamas including the

fascinating Tower of Hano problem

Casseiie G8: Super Programa B [ICL)
Hardware required — ZX81 + 16K RAM
Price — £E4.85

Programs - Star Trail (plus blank tape on
gide 2,

Description = Can you, as Captain
Church of the UK spaceship Endeavour,
rid the galaxy of the Klingon menaca?

Cassette G9: Biorhythms (ICL)
Hardware required - ZX81 + 16K RAM.
Price - E695.

Prograrns — What are Biorhythms?
Your Biohythms.

Descrigtion — When will you be at your
paak (and trough) physically,
emotionally, and infellzciually?

Cassetie G10: Backgammon (Palon)
Hardware required - ZXB1 + 16K RAM
Price = E5.85

Programs — Backgammon. Dica
Description = A greal program, using
fast and efficient machinge code, with
graphics board, rolling dice, and doub-
ling dice. The dice program can be
used for any dice game.

Cassette G11: Cheas (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £6.95,

Programs = Chess, Chess Clock
Description = Fast, efficient maching
code, & graphic display of the board and
pieces, plussix levels of ability, combine
to make this one of the best chess pro-
grams avallable, The Chess Clock
program can be used at any time.

Cassetie G12:
Fantasy Games (Psion) .
Hargware required = ZXB1 (or ZX80

with B BASIC ROM) + 16K RAM.

Prica — E4.75.

Frograms = Perilous Swamp. SOrcerers
Island

Deascription = Penlous Swamp: rescue
a beautiful princessfrom the evil wizard,
Sorcerer's Island; you're marconed. To
escape, you'll probably need Uhe help
of the Grand Sorcerer

Cassetie G13:

Space Ralders and Bomber (Paion)
Hardware reguired — ZX81 + 16K HAM.
Price - £3.85

Programs — Space Raiders. Bomber
Description = Space Raiders is the Zx61
version of the popular pub game.
Bomber: destroy a city before you hit a
sKy-scraper

Casseite G14: Flight Simulation (Psion)
Hardware required — ZXB1 + 16K RAM.
Price = £5.95,

Frogram - Flight Simulation (pius blank
tape on side 2).

Description - Simulates a highly
manoeuvrable Hght aircraft with full
controls, instrumeantation, a view through
the cockpit window, and navigational
alds, Happy landings!

Education

Casaatte E1: Fun to Leam seros -
Engligh Literature 1 (I1CL)

Hardware required — ZXB1 4+ 16K RAM,
Price - E6.95

Frograms — Novelists. Authors,
Description = Who wrole *Robinsan
Crusoa'? Which novalist do you
associate with Father Brown?

Cassette E2: Fun to Leam sarles =
English Literature 2 (ICL)

Hardware raquired = ZXB1 + 16K RAM.
Price = E685.

Programs — Poets, Playwrights. Modern
Authors

Description = Who wrote 'Song of the
Shirt'? Which playwright also played
cricket for England?

POPULAR COMPUTING WEEKLY



series - Geography 1 (ICL)
Hardware required - ZX81 +
16K RAM, . i
Price - £6.95 .
Programs - Towns in Engfand and
Wales Countries.and Capitals of Europe.
Description — The computer shows you
& mapand a list of fowns. You locats
the lowns correctly. Or the computer
challenges you 10 name a pinpointed
Iocation,

Casselle E4: Fun to Learn serlas -
History 1 (ICL)

Hardware required - ZX81 + 16K RAM
Price — £6.95,

Programs - Events in British History.
British Monarchs

Description - From 1066 to 1981, find
out when important events occurred,
Recognise monarchs Inan identity
parade

Cassstte E5: Fun to Learn sarles -
Mathematics 1 (ICL)

Hardware required - ZXB1 + 16K RAM.
Price - £6 85

Programs - Addition/Subtraction.
Multiplication/Division

Description - Questions and answers
an basic mathematics at different
levels of difficulty

Cassette E8: Fun to Leamn serles -
Music 1 (ICL)

Hardware required = ZXB1 + 168K RAM
Price - E695.

FPrograms - Composars. Musicians
Description = Which instrument does
James Galway play? Who composed
‘Peter Grimas'?

Cassette ET: Fun Lo Learn seres -
Inventions 1 (ICL)

Hardware required = ZXB1 + 16K RAM
Price - E6.95

Programs - Inventions bafore 1850
Inventions since 1850,

Description = Who invented television?
What was the ‘dangerous Lucifer'?

Cassette EB: Fun lo Learn seres -
Spelling 1 (ICL)

Hardware required - ZXB1 + 16K RAM
Price = £6.95

Programs - Saries Al-A15 Sories B1-B15.
Description — Listen to the word spoken
on your [ape recorder, then spall it out
on your ZX81. 300 words in total
suitable for 611 year olds
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Cas=elle E3: Fun to Laam ':;

Business/household
Cassette B1: The Collecior's Pack (ICL)
Hardware required - ZXB1 + 166 RAM
Price - £9 .95,

Program - Collector's Pack, plus blank
lape orside 2for program/datasiorage.
Description - This comprehansive pro-
gram should allow colieclors (of stamps,
Coing atc. ) to hold up o 400 records of
up o & different lteams on ona cassetia
Keep your records up to date and
soriedinto order,

Cassette B2: The Club Record
Controfler (ICL)

Hardware required — ZXB1 + 16K RAM
Price — £9.85

Program - Club Recard Controller plus
blank tape on side 2 for program/data
storage,

Description - Enables clubs to hold
records of up 1o 100 members on one
cassetle. Allows for names, addresses,
‘phone numbers plus five lots of
additional information - eg type of
meambership

Cassette B3: VU-CALC (Psion)
Hardware required — ZX81 + 16K RAM
Price - £7 85

Program = VU-CALC.

Dezcription = Tums your ZX81 inlo an
immensely powerful analysis chart.
VU-CALC constructs, generates and
calculataes large tables for applications
such as financial analysis, budget
sheels, and projections. Complete with
fullinstructions

Cassette B4: VU-FILE (Psion)
Hardware required - ZXB81 + 166 RAM.
Price - £7 85,

Programs - VU-FILE. Examples.
Description = A ganaral-purpose infor-
mation storag# and retrieval program
with emphasis on user-friendliness and
visual display. Use it to catalogue your
collection, maintain records or club
memberships, keep track of your
accounts, oras a telephone directory

How to order

Simply use the FREEPOST arder
form below and eilher enclose a
chaque or give us your credit card
number. Credlt card holders can ofder
by phone = simply call Camberiey
(027 6) 66104 or 21282 during office
hours. Either way, please allow up 1o
28 days for delivary, and there's a
1d4-day money-back option, of course

Ssirnci=ir-
Z X8l

SOFTWARE

Sinclair Research Lid,

Stanhope Road, Camberley, Surray,
GINS 3PS

Tel; Camberiey (0276) 86104 & 21282,

To: Sinclair Regsearch, FREEPOST, Camberlay, Surmay, GLIS 38R
Please sand me 1he items | have indicated balow

‘-'I'-lrlhnrlhl |=:-unJ_In| Totsl |Gty | Cassatie Cods m { Tarts|
| G1 Super Pogmima 1 20 |54 !.I. | || E2 Enpanuteniues | a8 [em9s]| ]
| B2 Siipse Presgramd 2 ! 31 |i'.-1“':|r| | f A poge |rr'r_ | 48 ;I'-'-';J"J |
.'.‘"" Giipigr Programsd | o 1-.:-]5! | ____Fﬂ Hinfinry 1 | a7 :5'!,._-15___
|64 SuperProgmmad | 20 [eans] || es Matemasest ] 48 | eeas
| G5 Sapar Programs & | ledal) [ |68 Music) | 46 |Eass
|8 S Prigeums b 5 |48 ] |67 imentionsy 1 50 [xees |
i L b '|r-rF' |'||'|'ul'l'|:._i' | M _.'1._3'_ d | .‘-'E' Faang 1 - _| L | _:_IZ-ﬁ-'-E
LG8 .‘-..--ll ogeamsl | aF [ 55| | |__ | B Cobecio'sFack | 53 |c9es
nlme bl Al | BA ol fl B2 Club Pecoid Controier | 52 | EG0S
_.'JI!:- Pazkgammaon X |ES555 1 | _rlu.]. WLIHCALL 5 | ET GBS I
G1N. Choss | %0 [cessl | B4 vLHFRLE 155 [a7os]
| 612 Fatuny Ciames | 1 [cavs| | 2 b AW pace BTG
| GEN Space Rwders & Ao nas . 4z :;:!.:I‘.. | : TH Praiad | r; Beus |
|. k- Flegh! Barmeulii b | -I:-_ TI!E:'IEI | Piradl & pscwing
L Ergilad Lileralure 1 dd. | COU5| _f‘-""r'"-"'-5-'"l"||'-l'-li-1'l' ‘_i..' "'_._u

TOTALE

I anclosa a chaqualpostal order (o Sinclair Resaarch Lid for £

Flaase charge my "Access/Barclayeard Trusicand na

*Fiease dolote a5 sppiicabis L]

: MM WIS il | i 1 1 | | 1 |

l-l-::ll::lrmﬁ Lo e |

SN L L) I A e L LT
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(N
g ¢
pair of hex codes in fum, i .
\ AN 3 2o  Partial screen clear OF The WE
10 lor K= 16514 TO 1ES4G. o ackireas of PRI posSion in D FILE m
ﬁgmu e e on ZX61 m—mkm.m:ﬂwmmm
A= ackiress specied rvough
SRR oot COOEAA—M oy iy a oG 9 U T
' L r wrting a program o help with lax b S o] I i
T retumns, | found | needed & Program 10 {2 (5 A Loadaeeumuiter wihvae n8
To see how the routine is used, ::ianﬂ' paris of the ERHJIIE display whila 2540 CP O Accurmulator decrementsd by 0,
lines 50 1o 70, and add the lol saving the lines showing the olals of each 323 — JANZ.A. W msult = © then jump lorward 4 byles.
ILETS = 1514 ’ column intact. S — JRUL- il ol e

10 PRINT TAB USA 5. THIS 15 AN EXAMPLE" The loliowing machine code rouling does 40— LD (HL)D: Momory lacstion addressed hrngh HL

.l & ipaciad with @
mgT ”EEE; ::Ssﬁa this very quickly and needed only small 55— MCHL: Regaler HLis incrementad by 1,
20 FOR =1 TOBS , changes 10 make it function as a very fasl 24,238 /.18 Jump back 16 bytes
30 NEXT | v equivilent to the CLS command, This was E:ﬁmm -
4 GaTo e . consigersd necessary as the CLS command mm;m-wnmﬁ-mﬁhpﬁ“m
takes some lme when the display and 18aas=. o)
S memary are full. i also leaves charactars AddBSISRETURN
tar Trek maoving Lp and down the edge of the screen This routine can now be called by GOSUB
on REC Mhﬂ'ﬂ while it is working. Ba00. Iz affect will depend on fhe last PRINT

Rather than use the first REM statement  Statement executed. If it is like:
It is a fite known fact that the scripts of  and call the routines by USR 16514, which | 199 PRINT AT 1857507
Siar Trek were produced by Paramounts  find hinders the LOADING of some prog- ;};1““;‘;“ o LR P
enormous 1960s valve operated compu- rams, he decided 1o make use of the i =
tar. | have repiicated the program for the  NXTLIN system variabie. This is the BASIC  |oroor it the: boflom: comer

BBC Micro. Indeed, ft has proved possible  joader program for the partial screen clear  Sesmanr At Tas DT

= f’“té"”‘i“ upgghm nmnal'mwmﬁ mlm::. PEEX 256" PEEK 16426+ 8) el et

scripts of @ g calipre than | ={PEEN 145+ ki ihen the screen will be cleared from line 11

o ﬂﬂﬂﬁﬂfﬂ s column 0 o the botiom of the screen. The
Of course, the program produces SCNPIS  geag we e effect of this will only be seen if the screen

ol variable length, Paramouni handled this  geap PosE B was aready Mf, of course. Using Ihs

by inserting fights and noble profile shots  SESANEXTN property of the last semi-colon tha dasired

to pad out the episodes. The program can then be AUN and the  pna of display clearing can be obtained.

The program will run on either the Modsl  decimal codes enfered one at a tme fol- The second program was writien (o over-
A or B. Make sure that the strings in ines  lowed by NEWLINE. This piece ofcode 826 oome the slowness of the CLS function. It is
130 and 505 are idantical or the program  bytes long and works as explained in e 24 pyies long and can be entered using a
will nevar end (that's how they got the right hand column, the decmal codes being mmmmﬂmm,

mation pictura). in thea left hand colurmn each separated by @ Go00 PRINT AT 0.0
MNaole that tha ﬂ"".l' DATA strings requir-  COMIMa. G508 LET A=(PEEK 16425 + 255"PEER 15434 + 5)
ing quotes are those conlaining commas, 425854 — LD HLIIE2) Reguter L s loaded wih e ol bl =
Also note the spaces which prevent words ?_mummﬂﬂmmg_ 930 INPUT B
being splil by ling leeds. 42 14 4 — LD HL [ 18330): Fegster & oaded wih to next page

=0 MODE? {FORI=ZTDIIVOUEL, /1,111, 131IPRINI"S TA R TRE K SHEATIVOUL1 12,3
TPRINT"bgy Tan Ball®’

Y0 pEs=""

160 R=FENDtLLYIIF RKp7 X=500 ELEE IF R>4 X=35Z4 ELSE E=Si0+20ER

105 FORDD=0TOTFTINEX]T

110 PROCSAY(XKITIF A%=E% COTO 1lud

120 FRINTHY; A%""""

130 IF A%<>"Take use out of arbil,; O Sulu” UK RENDL%)<-9 EeepdiGOTOL00

140 PRINTALL! Hah! Hah! Hah!"**" THE END"

150 END

M0 DEF PROCSAY{X) Star Trek
110 RESTORE X by lan Bell

J20 KERL HE®z#
S30 FORI=1TORND(EYREAD ARIHEXI
J40 ENDFRULE

00 BDATAKIRK: %:I's responsible Tor the lives of ALl creWndnglt s a8 Loowvsd
nd Yo one agatnst but (L2 ouwr andy Shance

w05 DATA"Tabe use sut of orbatly Mr Sulu™"That's what makes oe husan: Ar -2
pock™

=0 DATASPFOCK: 3,1t zppears to be sode hidd of dink,foWr dnpurdyyFeascinaling
Mot 1lloqgical -

=40 DATASCOYTIE:D .32,"The enjins canna take it Cap'n","8he canmna take tha
nbrming Cap'n™

=40 DATASULUE ,1,"Captain, it Just ... disappeared”

=80 DATARNCCOY: y1:"He's dead, Jin" .

18 POPULAR COMPUTING WEEKLY




from previous page :
998l POKE NE N e

BESONEXT N .-' 1 BEM awriAsD R0 me

The coae 1o be enterad is similar to thatof e

the other routine but always assumes 10 PREHT T fFEm = 3 ghe |
the PRINT posttion s at line 0, hence the L PDNLIGE TS, IF i 3 T L 6o i
nead for ine 9900 to ensure that it is. . 0 QRS TE L R v e e
decimal codes for this program are B 1 OBEATUASAETERT T4 A

3 VAB48 22 126,254 1IBAD AL 1RO2540 = BE o bl R e -

o3t A B4, .50, 0, 05,24, 238 (] e
e N ey | [
ADD 3915 RETURN P B

This routine can now-be called by ' THENIETS
GOSUB 9900 wherever 2°CLS command LA,
would previously be used in the main O FRINT g A BT e Y
program. The screan clearing oparation is o L Rl
far quicker than CLS if the display and PN AN oL
memory ara completely full, TRV SSTHON W .

I the program is very long then it may be o PRIHYS S 4
advantageous to pul this subroutine at the a1 AR
beginning of the main program by &ltering S R T Ly
the line numbers and using a GOTO . 1
staterment fo jump over It to start the main S VELNT
program. This will stop BASIC wasting 0 Ped LY B r
time searching through many fing numbears ' TN
until it finds the one referred to by the 2 Al
Gnsuaﬁﬂmsiswm 1o bear in mind ST P IMT
whan writing any ram with many g Tl
M'sml!mrmmmm:um T Pttt T
and of the main program. To put these Zoed IMEEIT @
subroutines at the beginning will halp | - v ene
spead up program running tme. e Dy e L bt
dE O ) FEG AL Trn o bfpid i #Tah

oni Vie-20 A iy

mlﬂpmmmmﬁmwnwlﬁ =N A T T e .

& maze game where you compete against | -7 |5 YCU L s i
the clock. Movement is through the four 83 PRI~ :
fl.ll"l'l:ﬁ'ﬂrl hﬂfﬂ E.rld fl,.l.ll iﬂ:ﬂtmm Bres i CETHE L EFr 5 L i
included in the program. Take care when S 1 ol ey B et -
keying in the program fo put spaces in 3 IFTBCAAR IS} SATIEIY = 1 :
lines as it adds to the layout of the screen, T TR A ST

Hex-decimal converter | . et e
on Vic-20 S THEH O

This program is quite straightiorward. The e
contred is passed to one of two routinas e T
dependanl upon the last character en- 2004 Funi '
tared '

i the last character ig *h' the hex lo | 0] Hioan =) iwee d Hor
geamal routing is called, otherwise the 0 BT R =1
input is checked lor & numaric valua (ling RN0 FRINEAITE “SEGT gl
190), The error message is displayedit the | .0 coo0 omme v err |
input doas nol meet thasa criteria, and the
program returns to the start. The emor | - |

is also called ! spaces are B PO 1S 4

embedded i the-siring during the hex1o. | 3600 Fnkaei. simarom, o= o
decimal routine. ARG VO I SR A

When using the STRS function a space O PRI PR AL BT sk
is added o the front of the result, line 250 D LIPRITAN 1 |

o nexi page
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from previous page :'|
takes this space oul so the outpul
looks neater. Lines 360 and 240 take care

of the hex values A o F by converting
them to decimal 10 o 15 and vice versa.

ﬁ

Sketch pad |
nEAy ot S

This sketch pad program anabjes you to

draw you own pictures diagrams. To

stant simply type In ling. 10 as:

10 AEM XX0GH. | 3630, , . MO0

Then type:

20 FOR MN=18514 TO 16550
3 INPUT A

and then AUN.

Follow on by inputting these numbers n

tum:
42, 12, 64, 35, 22, 1, 30 1, 126, 6, 128,
203, 78, 40,3, 144, 24, 1, 128, 119, 35, 20,
82, 33, 186, 32, 237, 35, 22, 1, 2B, 62, 23,
187, 200, 24, 227,

After doing that deleta lines 20 1o 50 by
typing in the rest of the program. SAVE all
your work on to cassatte before running.
When BUN all will be made clear.

Tha inverse-video lunction enables you
o edit your piciure: by ing to invarsa
and then filling in the white whera the
mistake was, then change back o normal
video.

Maybe the Mational Galery will accept
some ZX masterpieces or have a special

4
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Hex-decimal convertar

I1E=-DECHERDET
LI CHEXDEC by Ken Clark

ted REM NIC-DECHEXDEC 3.5 WIC KEM CLARE 19
118 REPF

128 PEM CHANGES DECTMAL TO HEpERIMEL & VIre VERSA.
128 FEFM FOLLOKW HENX INMPUT WEITH THE LETTER “H

148 RPEM WITH HO THNTERVEHIHG =FACES EG, EFEH

158 REM THPUT DECIMAL WITH OUT EXTRR CHARACTERS

18 FERM

i7A THPUTAS

198 IF RIGHTS<R¥, 1 ="H"THEM L=LENCAE—1 ;GOTOR2H
198 1F ASCOAXYCAS OF ASCOCAERSST THEHS2G

200 REMEE DEC TO HER %

216a A=VYALSRED

220 G=IHTiA
2360 R=A-1s%{
248 IFRISTHEMRS=CHRS(R+5%) ;GOTOSSA
258 FE~RIGHTECSTRECR) 10

'S8 SE=RE+SE

278 A=0:IFR=L{ATHEMZ=2A

288 GUOTOZ2d

| B

290 PRIMTR$:" DECIMAL= *:S#:" HEXR"
308 GOTO4328

218 FEM&# HEM TO OEC ks

320 BE=LEFT$(A%E, L5

328 FOF I=8 TO L-1

348 TE=HIDSCAF.L, 1)

358 IF ASCLTEI=22 THEW 420

258 IF ASCCTFIZEd THEM T=ASCLTH)=-55:1G60T0350
378 T=VALI{TE>

2EE W=THlerl+b

30 L=L—-1:MEXT I

48 PRIHTEE:" HEX=" W "DECIMAL "

41a GOTO438

428 PRINT"QIHNFUT EFRRORE TRY RGAIN"

o A= Rl =1 m
i mfdhﬁﬂi 428 hi=gz5E A% GOTO17TA b
i3 AEM. EL T =N 1
e e ErllELs ¢ oM by A Jones
20 REM ADRIAN ONES S.4.-1982 by A
Hﬂngﬂ?ﬁ ; “SHETCH PRD™,T ie3@ IF Ag="xX" ;n;n GEIE S8a0
48 PRINT .,"THIS PROGRAM IS A 1o5h Ir AR~ THEN GOTO Y008
POUERFUL RIL FOR CDRAUING PICTUR 1088 IF Af="S" THEM GOTO 4000
=SQMaIOuTTE SLESSN 08, PRINIER e
- a R w.¥
205 A SHETCH AD ON A 64 BY 42 EEEE LE¥ EEE; Eegg-hn
S = [@3,8 IS IM THE BOTTOH LEFT QBHHHLE?!K-:+ IC=B) #iXcBI) ) —{ [Cw
PRINT .."THE X CO-DRCINAT et = -t C=
I3 THE MWUHBESR OF spRCE HL&HE $H 5?%T?‘all?-?+llﬂ FHEN S =R
E M AND T ~-ORDIMATE FR4E PLOT XY
IS THE MNUHBER UP THE SIDE. ™ 2250 COTO 1008
70 PRINT .. "UHAT 0O YOU UANT IPOD REH LINE ROUTINE
OUR STRAATING POSITION TO BE 7 Ip1e nHQHT AT 21.0; "POINT1. HOUW
88 SNANT &0 =T 3858 FReGTTa"LONC T
180 IF X84 AND Xi=8 THEW GOTOD 38 F Ar=@ AND AcBd4 THEN GOTO
a S50
112 GOTO 9@ 2040 GOTO 2g28
12@ PRINT X ABES PRINMT AT 241,8; “POINTI. HOW
13@ PRIMNT "“¥=T *j AMY SPACES UP 7 F
1a@ INPUT % apeh IMPUT B
1%53 IF Y42 AND Y3:=0 THEN GOTO 3270 IF By=0 AND B(42 THEN GOTO
168 GOTO 149 E:EE GOTO 3058
1780 PRI v 3IDE® LET B=B+2
188 LET Yey+2 3188 PRI AT 21.8:"POINTE. HOW
19@ CL3 MANY SPACES ALOHG T
e 338 BRI aor
=
1910 IF AS:>"4" AND ASc“9" THEN G 5 et R e B ey 2 -
oTo 2008 A 3130 'GOTO_ 3118
iag2@d IF AF=“I" THEN RAND USR 1565 A48 PRINT AT 21.8; "PFOINTZ. HOU
14 MANY SPACES UR 7 .

18

FOPULAR COMPUTING WEEKLY



Open Forum
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-
Square roots '
an vicm g 19 PRINT AT 25,8 "POTNTE 'alT]
Here are two suggestions for generating U SEDCES ALOWG S G ﬂ!‘: §':—1';' :Itﬂm
Square roots on a Vic-20. Both first write R B, S T YR SRR :‘E mﬁﬁa acRzEn
the number T as T=X«4 1N with N an 1138 BALNT AT m1.B. -EOTHTE. mOU ;ii: CET wad
integer and .25<=X<1, 3’ ':‘-TEI TheOT o i feam Feor A,
The first method then approxima R T s8=s novo 3ad
SQR(X) by lingar approximatians ik IF sl ANC OdR THEN GOTD TTRESE ARE YOUR CoReR
know ol square rdots of (5/10), atag £ Toond g “BAMCUER TRE LINE To
¥ . P AR LET mal-d -
ﬁjﬁu}:: (701, (8102, (910§ and (10/ 2588 Ler aliy ": MOUES THE LIME BOU
5. Tha second mei FEpproximales ‘;gg: EraPES ST THEN LET TeRBS & SR LT ST
SQA (X} by using a quadratic oblained b 338 LET KeAviem.T [ TE-MOVES THE LINE TO
using the square roots 1-5‘ fﬁ'r'ml"'. (710 :Eﬁ: LET YaB+TedoT . s “E-BAUES THE BICTUR
and (1010, Finally, the approximation is | 1328 2575 fesa 2
i - & THE SCHE
R, ied 1358 P2 1oe 7o 3 s e e T
E::':'-_-,.'Ei t Efﬁé&i’"“"“’l‘ PEEN 1k " %!Hﬂﬂ THECD = B
F e i e R 1B LI E33 pd) R0 BRINT .."K-CLERRS THE SCREL
ﬂl 588 MmNt 3 ZIIM PRINT ,."PRESS A KEY TO COw
ATFE = Ol i%mF INEEYVE=R"" THEN &
on ZXB] B850 e mecomome e B8 T
In this 5.75K program the idea is jo get ABNE TP THREVSS| THEN GOTm 4@9e 3180 G&TD 1608
from one side of the grey fog 1o the other.
However, there are a number ol Invisible
objects which you must get past to reach
the olher side. You must also avold a
pursuing zombie and watch out for the ¥ Square roots
x RBEM  sesmeanudisane e
nﬁu:ﬁaﬂmmmwmmmmu % AP s s by Czes Kosniowski
run lime .
- 48 BEM  #EIEY difeicesd SiEiuas s aVEARRENN
When the slarls you will receve 3 RER mﬂi—-nlﬂ: '.L: ﬂ TEAFFE  ROOTHR
Instructions. The screen will go black fora | 5571 5 =re o e e Ty S
Tawsm:lriliu:lsandlhanmafngnndaﬂm BE 1T T :E n-—'-’f-m
gauge will appear. You are represenied by | OF 7= THEK B W RER W PETMGD Z W
P : 0 RER Taibd ™ W1 TH e
a ‘>’ sign while the zombie appears as a 28 ar ol 2 flﬂahﬂﬁ':-m,ﬁ-rﬂ—l
*Z', Il you find that you cannotl move then R e
you have hit & wali and will have to try a | |20 IF w1 T 168 L1 B Tt 41
DM Sk St e
REM statements show how the program Fikar e 1l 1F Mt D 158
, \7E REM FIRST APPROHNIMATION TO EOBL a 1F
k5 Mﬂ'lﬁﬂ Line 1 gives a 24 line screen, | 1 iF 081 TN Yk, Bt WSS 2ep. 1 M e T 148
Putting all the instructions in one string 2 1 e T e St vl HidT0 24 TR Wbl i
: ' =, 48 Ve, Tadd 2 0010 £ M IF NC.2S THEN
enables them to be printed one Characler | 210 1F w36 THDY vas- 26 Yo Eovrl.3 00T) Seg 1BG WX FIRST MPPROCIMATION TO SCIO
m a uml E ;g-;.iﬁ h;!i'r.'i,jlm. e 15 Elﬁ;ﬂ'ﬂ(
Lines 2000 onward enable the game o S YetvARA e o el -t w.mm”nul qlwm?‘ T8 s
stan straight from loading. However, when | 528 Sivre cémasiveion TR VTSI
SAVING you must type 'RUN 2000' in- | re zeveam il
“stead of the normal 'SAVE', My high score | 2 "7 22w e prit 2.0
Is 26, i you do better then change line 285.
1 POKE 18 ,
3 AE e by
R R by Ftae
wea2 FPAINT TAE 7 "THE INUISTELE 158 MEXT I
R I=1 TO &@
1S PRIMT TAD 7 " ——— igg EEE:IF I,3
20 Gosue 1009 158 PRINT AT 18.21;: “TIME"
2= FAsT : 188 LET B=60 ;
285 LET JeINT IRND#201 41 161 REM sa#stiaesess
20 BDIM AI20, 26 158 REHM HOUEHENT
35 LET K=INT (RND320) +1 167 REM ##sdtssEsens
49 LET 4=1@ i7@ LET B=B-.5
5@ CET ¥a31 188 IF Bi=@ THEN GOTO 30@
%o Fom T03 TO 100 188 LET Hazit
80 LET C=INT IRND&20)+ 198 CET F;‘E" bt L
=1 D=INT (AMD&ZD) & 1893 PRINT BT NN
9% LET _ALC,Dy =1 194 LET @=J ,
XT X 195 LET L=INT (RNUDE4) +1
157 Stou 158 {ET og
Fon Pt iR F T BN e ae s
4 = | =" "™ -
| (X =20) ~ [ INKEY $="7] . Linmes
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Compr

Available at

your

newsagent —

NOW

=28 LET ?:?—ilﬁFE?l=“5"1fEIHHET

/ ’ HOBHOUSE COURT, 18 WHITCOMB STREET WC2

Competitions

To lease and squeeze the best oul of your
rapidly devaloping computer brain,

Programming

To halp you build your knowladge of
sophisticated techniques. Slep by step the
sacrats of the pros will be unfolded

Clubs

What's happening insida Britain's
mushrooming micro ciub world. Interviews
and profiles of the new computing breed.

News
A really fast up-lo-the-minuls
analysis of all thal's going on

IcR Every week for 30p =

AT FoR Is1i T 75
w8 488 FAST
a5 IF He4? THEM GOTO 408 488 SL0O0U
238 IF ¥»23@ THEH GOTD 28 JASE MEMXTY 1
o341 IF Li=3 THEM B0OTO 248 =aa PRINT AT 21,.1; "ZOMSIE GOT ¥
#32 IF _oJ>»¥ THEM LET md=1 ol ¥you LOSE™
oma IF-JiX THEN LET JeJ+1 sio TO %@
oam TF K3y THENW LET K=K-=1 EZe PRINT ar &=, 13" EH "
A7 IF MiY THEN L K oml 41 =38 FOR F=1i TO Se
288 LET T=1 ' wsdD HNEXT F
248 IF AiIX,Yi=1 THEN GOTD I=29 558 G0TO 358
248 IF J=i THEM L wl =& &3 PRINT Af 22,1, "EXCELLENT TH
2847 IF J=28 TEEH T J=1@2 AT IS BEET SCORE™
gag IF K=f THEMW LET K=2 610 FOR A=1 TO 3@
Pde IF K= THEN LET HK=19 628 HEZT H
SEa PRINT AT E.G:" - 3@ FRINT AF 22.1 |
5SS IF Z=a THEN PRINT AT P.O;"R :
a840 GOTO 2ER
gEa PRIMT. AT H.,¥ iR aoe ATOF |
Ss5 PRINY AT J.H;:" "9 1G0D REM #rdffspddasFEian
286 IF J=x AND K=Y THEM GOTO 4.7 1801 REM ITHSTRUCT I0ONS
1038 REM #F3IvFas+FES#ERNF
27a E0TO 17 18GE LET Ag="IM THIS GRAME YOU AR
271 BREM sszpaeddedibvdny E IN A HaTE UHICH IS5 FULL OF FO
272 BEH EHD OF GRAHME = 30 rou CANTSEE WHERE OluF BRE &
273 REH 2i#3SEFRsFiRiss . IIHG.YOU HAUVETO GET OUT . THE EXIT
Zea PRINT AT 21.1;"UELL DOME; ¥ 0 15 ALONG RALLTHE FAR SIDE.vOuU HU
U ESCAPED IN “:IMT iEa-8) 2 5T GET OLUN BEFORE YO RUN _ OUT
HIMUTES™ OF TIHE.THEREIS A ZOHBIE YHO IS
2a8 IF INT (ER=B) $2<26 THEN GOT LT TO GFT vol HE CHRN BE SEEHN
°238°cor0 58 o BSPENS o, DAVES, SEEURRE"CR T
= Oz LES = LR ol
SIa@a PRIMT AT ii,lj“UHLUﬂH¥JEUT T FELU MIMEDS. ¥
OoF TIHME." OUR HOVEHMEMT HKEYS ARE: - Eenwoe
31@ =O0TO 358 s s 1 « PORUSERD Tawwi
Sa@ LET n=F e 1 .
aa; LET Y =0 = = o= DOLEM = R
S48 GOTO 178 s = n s BRCKDARDES"
amp PRINT AT Sg.18; “AGAIN T 1id1d FOR I=1 TO LEH AS
gs@d IF IHEEY S="" THEM GOTO 358 1320 PRIMT ASITIY;
185 LET n;:IHHE?E 1338 NEAT I
Ara IF ARatyY" THEN GOTO =22 1ia3E PRINT AT a&.8;"PRESS ANY KE
agg IF AS<:"H" THEN GOTOD 520 e
399 STOPF | 1dam IMKEY %= THEH GOTO 1848
409 FOR I=1 TO 238 158 RETURM
L1a PRINT AT %, i oOR0 BFM £330 FIRES0AFSF
488 PRIMT AT X455 "s" 881 REH LITART GGRAHE
dip WEXT I 2am3 REHM k#5240 0FEERRPF
A58 PRINT AT 21.1: "HIT HIMNE ,YOL >a@da LET As="MAIZE
LOSE" 2apS SAUE AS
4808 GOTO 2Ta 2218 sOTo 1

=

in the expanding world ol mscro
technology.

Reviews

A panel of experts assess Ine

latest products bolh =oft and

hard as and whan they become available,

Programs

RAeadars’ own programs published each
week wilh prizes for tha best eninas.

Questions

Answered by an exper who KNOws .
In short ii's 8 package you canl
afford 1o be without, Make sure, place
an order with your nawsagent.
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Programming

Knowing
the next byte
is coming from

Stephen Devine explains hn‘
to squeeze programs into 1K by
memory-saving technigues
ZXB1 awners are often’disappointed by
tha lack of mamary on the basic machine.
They often find themsalvés with programs
which are |usi too long fo T within ihe
available 1K, However, by using various
mamory saving techniquas, il is ofien
possible to sufficiantly shorten these prog-
rams 50 (hat they can be run in 1K
since the method of sloring floaling
point numbers on lhe ZX81 uses six byles
for each numbar, considarable savings in
memory can be obtained by replacing all of
the numbers in & program (axcepl the line
numbers) by equivalent symbols. If the
numbers 0 and 1 are replaced by NOT FI
and SGMN Pl respechively then four byles
are saved each lime.

For larger single- or double-digit num-
bers the VAL funciion can ba used. For
axampla, VAL"4" saves two byles since
the digil 4 is stored as a siring and nof as a
floating point number

where

The CODE function can be usad for
even larger numbers, provided thatl there
iz a symbol in the character set which
corresponds (o the number o be replaced,
For example, CODE "IF" will replace the
number 250.

If the same number is wsad rapeatedly
throughou!l a program, then it may be
worthwhila assigning thal number 10 a
variable at the start of the program and
using the variabla each time the number is
required. If the numbar 500 appears
repealedly in a program then il could first
be assigned io a variable by, gay, LET M =
500. Then statements such as LET X = X
+ 500 could be replaced by LET X = X +
N sawving five byles each time.

Heplacing all the GEteral numbers in a
program will often save enough mamaory o
enabla tha program to be run successfully
but, W nol, there are some further lechni-
guaes which can be appliad.

One method of saving memory is o
raduce the mamory requirements ol con-
ditional statemenls. For exampie, a state-
mant of the lorm: IFA = X THENLET P =
F;l+x1 can be replaced by LETP =P +
(A=A)
with 8 saving of six byles. Much used
stalements in arcade lype games are
thosa using the inkey function such as:
13 IFINKEYS = “8" THEMLET N = X = |
20 |FINKEYS = "5 THEMLET X = X =1

which might be used o move an object

There ara move ways lo fing exira byles then the addiion of a8 RAM pack,

24 JUNE 1882

back and forth across thae screen. These
can be replaced by the single statement:
10 LET X = X + [INKEVE="§]—[INKEYS="5")
saving 20 bytes each time. Il tha varabla is
o ba incremented or decremented by
more thanfone then the parenthesas can
be multiplied by the required number, for
exampla:
18 IF MKEYS="8"THEMLETY =¥ + 2
20 IF INMEYSe T THEMLETY = ¥ -2
can be replaced by:
o LETY =¥+ VAL“T »
INKEYE="8"}-(INKEYS="T])
saving thirleen bytes
Many PRINT statemenls can also be
modified to consume lass mamory. For
example, when printing instructions many
words can often bé replaced by single byte
Keywords.

Single stroke keywords
Taks the statement PRINT "ENTER
YOUR NAME". This can be replaced by
the equivalent PRINT “INPUT YOUR
NAME" where INPUT is enlered as a
single-siroke keyword. This saves six
byles, since (he spaces before and afar
the word INPUT are free. Many more
kaywords such as IF, OR, TO, AND, THEN
and others can also be used in this way.
Howevir, io enable cerain words o be
enterad, it may be necessary o first enter
THEN and sdit i oul afiarwards.

When a text of concurrent lines Is to be
printed, such as:
10 PAINT
20 PRINT *
3 PARINT -
it can be replaced by,
10 PRINT'

which, In this case, saves soc byles

It should also be remembered that
GOTO's and GOSUB's need not be
assigned & ileral numencal value, such as
GOTO 100, but can be used with func-
lions. For example the routine
10 IF %= 1 THEN GOTO 100
20 IFX = 2 THEN GOTO 200
30 IF 3= 3 THEN GOTO 300
can be replaced by the single statemeant;
10 GOTO DX
saving a8 massive 40 bytes.

By using some, or all, of the techniques
outlined above and by experimeanting wilh
pthars you should find thal there are few
short programs which canndd be squesezed
into 1K, Even some |[arger ones, which
would nomally use up to 2K of memory,
can be effectvely halved and run in 1K

Iif a 16K HAM pack is added o the basic
machina, the conservative use of mamaory
should nol be neglecied. 11 makes lor very
efficient programming and, even wilth 16K
of memory, (here will stifl e some prog-
rams which are just that little bit too long

4l
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Making these
graph-ics is

easy as pie! §

Nick Hampshire.explains
how to put dfﬁﬂmgr shapes
into your circles

Ling 1@ Location of centre of disc on acreen
Line 20 Radks of dog,
Ling 33 incremart of radhis botween ceclhes.

The simpla way to draw & disc is o use the
CIRCLE command in & program loop. This
varies the radius from the centre of fhe
disc to the oulside perimeter, thareby
drawing a sel ol concentric circles. The
distance between each concenirc circle
can be vared by changing the slep value
in the radius increment loop.

This method will accurately draw a high
resolution disc on the screen, but it has
two drawbacks: (a) the spacing betwean
the dots in each concentric circle canmdl
ba varied, and (b) it is impossible to draw a
sagment of a disc.

These drawbacks are overcome by the
following program:

Spectrum

In this new slot various contributors explore different aspects of the ZX Spectrum.

I HELT
IHELT
B

.'
dir w3, 34380/ LB0
p1-p1-:.:1|;n;5¢
el ad, 143 -]
i =il $D 6; g; = =l
FDE 2=l TO P P
LET S-rab08 ip)
LET @ursahIi ipk
LE} = wEE &
L Wy
PLOT w.Wl
HMEXT B
HEXET

AT AR P e

e e e

r

W@ m Ll

=g

id LET pimd
LET dpw=d

LET wa=idD
LET paE=7d, LET

18 LET
id LET ras
ar
ra
Al GO AUE TE
48 LET SilwVI

A Otes SRR CO-DRdniia
50 racfius

&3 spacing btwesn cirches,

55 spacing babaeen dots bn a clncla,

In this program fings Y0 o 100 draw &
circle on ihe screen at cenire co-ordinates
x0, yo, ol & radius ra and wilh a spacing
batween the dots of dp degrees. It should
be noted that Bne 70 converts the degree
angle dot Increment into radians,

56 beginning angie of segmerl.

58 end angle of Setmenl,

A vanation of the pravious program can be
used o draw this segment of 8 disc. This
requires two new parameters — the bagin-
ning angle of the segment and ihe end
angle,

LET pa=200, LET
55 oboiud" 38
] Lt "
I8 LET pleJddi: LET pRa30@; LET
drwB: LET #p
Sg FO SuB TS
ar LET pi=3@i, LET RR«300.: LET
drel: LET dpmd
=R GO =B Te
ST.O
E: WP
2% LET 25t2ni3:14izesase
L plespded, =
i LET FIep2sd.id iR 109
oE Fole oo T Fada STEFR &r
wip rEn Fepl TDO pra ATER dp
ise LFT & =InT 'F'E?= LA
i LE; wmINT [F&SIN IRpF]
118 L o = e
18 B
2 L
14 H!gf B
}:u NEXT [
ol RETURMN

By using & combination of different
sagments, each with differont dot densi-
ties, you can draw pie chars — a useful
way of graphically representing data. The
following program draws such a chart:
10 s8d centre 1o BChOBN co-Grdinales ¥o=10d,

yo= 104
12 sl radius of U Sse jo 40,

1458 tha data used jor sach sagmanl. This ig 0 the
iplipwing lvm — pl=start argle, p2=ond angis
(e delermine fha sepment or wedge size). 02
and do daisrming iha dot spacing snd iharsiors the
density ol e wadge.

70150 the sub-routines io draw & disc segment

INPUT X0,490

20 INPUT ra

a8 INPUT dr

4@ FOR r=B TO ra
5@ CIRCLE xo,40,r
&58 NEXT r

TM
LET
FoR
FDOR

LET
LET
LET
LET

STERP dr

THPUT
INPUT
IMNPUT
PUT

PLOT X.4
NEXT P
MEXT

XD, 4D
ra
dar

dp

dp=dp 3. 141595188
r=a8-TO ra STEE v
pe@ TO 2#3.141%9

Xmir #C0
U=r &SI
M =0 N

=Ud 44

=TER o

=
N
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A friend of mine recently feceived a clever
litile badge proclaiming RPN OK
AULES". Now, we all know that RPN — or
| Revarse Polish Nolation — stands for the
system of calculation in Hewlatt Packard
calculators and thal everybody argues as
1o whether it is far betler or tar worsa than
the “Algebrain Logic' systems ol other
machines, Have you aver wondered about
the derivation of this odd term?

Well, the connection with Poland comes
from a man by the name of Jan Luka-
sigwicz, who was bom in the Polish city of
Lwow in 1878. He was a logician and
mathamatician, as well as an admired and
articulata teacher, who eventually died in
@xila in Dublin in 1956. He arrived, at an
early stagae, al the conceplion of calculat-

oo 3 T
UmﬂTﬂinegan )
n_ [
300t p g4, HOY

” T
L L LD E
.0 o = -

ing the truth value of & logical stalement —
True, False or Don't Know — which ks now
se6n in tha Boolean Logic tables familiar to
computing bufts.

His attemnpts fo strip things down 1o only
the bare essentials were highlighted in his
“Polish Notation™, This notation simglifies
the evaluation of arithmetic exprassions by
eliminating parentheses and all punctua-
tion

Hewlell Packard have modified this by

‘ﬂ@ | NTERFRETER

Make macro moves
on your micro

W you are writing a long program in
assembly language you will lind inevitably
that some sections ol the program are
repeated mone than pnea,

A macro assembler is simply a program
with all the assembler features | have
described in previous arlicles and the
additional facility of assigning a name lo a
group of commands. For example, you
auld write a "macro” 1o sel two zero page
locations 1o & paricular address:
MACROH LDA D500

STA REFEFEMNCE X
LDA L300
5TA REFERENCE X

Whenever you want lo use thosa in-

siructions you simply insert the instruction

—_ - - e
specilying the operation o be perdormed
after the entry of variables, as opposed o
belore as on the 'Polish’ system. Hence

grew out of the craving for beauty, science
was crealed by the urge for knowladge.

for science’s sake’' are equally valid.”

‘Hevarsa Polish Motation',
Lukasiewicz was no mean writer, ioo, s0
'l leava ihe [ast words to him: ' Just as art

The saying ‘art for art's sake’ and ‘science
John Gowrle

MACRO info your source code listing:

START LDX E1
MACROY
LOX £3
BACRO1
LOx £10
MACHD

When you assemble the program the
machine code instruction defined by the
macro source code fist will be inserted in
the right place, with all the relative jumps
worked oul sutomatically,

A simpler version of the same Idea is a
facility 10 copy a block of source code lines
from one place 10 another. In this case you
will see all the instructions in the source
code [isting before it s assembled,

A macro assembler may seem much like
using & cail to a subroutine. This is not the
case. A macro Is an assembly fime tacility
while a subroutine s an execution time
function. Using a macro command to insert
objscl code uses more memory than call-
ing a subroutine but produces machine
code that will run laster,

The Jump to SubRouline (SR} and
RaTum from Subroutine (RTS) instruc-
bons each lake 6 microseconds in a
System using a TMHz clock. If yvou have
saved the CPU registers at the beginning
of the 5A and restored them al the end
that will add a further 36 microseconds, By

contrast, &8 macro command uses as much
RAM as the component instructions de-
mand on sach occasion, while a call o a
subroutine only takes three byles.

calls ¢an give you a measura of the
efficiency of the program. Suppose you
wrote a subrouting to double the contenis
of & zero page location:

1

0 =i o LA 3 RS

(linas 3,4.5) carry out the function of the
SR and the others would nol be present in
@ macro command,

lated thus;
Total = Bo
% InoMicancy = —-E < {00
By

&l - 8

The time penalty imposed by subrouting

P Pussh CTPU ginlus

PHA Fush hix accumilaion

LOWA WHEAT Load the socumulstor with WHEAT
AEL A Shift the accumulatar lefk

STA WHEAT Sipes rpsult in WHEAT

PLa Full The pocumdmos '
:l.F' Finsiore the CPU siatus
1L

You can see thal three instruclions

The parcentage ineficiency is calcu-

If you add up the microseconds for each
instruction In the program above, you gat
the result:

w Tl = 260% inpfican
B

John Dawson
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Stringalonga max-
imum trickery!

The three routines listed wil enabla you 1o
manipulale a siring array containing a full
screen image of 704 byles. First of all,
howaver, you need to put your siing
tiogether. This can be done as follows.
First, sat RAMTOP with the following three
COmmands:
POME VA388.0
PONE 18380,125
NEW

Mow LOAD any program which pro-
duces an interesting screen image. Then
add the following subroutine 1o that prog-
ram. | have numberad the subroutine to
start al 9000, but you can use any conva-
nient numbers.
$000 LET =1+ PEEK 15356+ 258« PEEK 16387
8010 FOR =0 TO 703
2020 PORE A2000= | PEEX [Q-+1+ INT (1321
000 HEXT |
2079 AETURN

You will also need to add some meathod
of calling that subroutine when a suitable
image is displayed on ha screen, RUN the
program and, when you have a good
image, call the subroutine. When Il has run

itz course, STOP the program and clear il
by pressing NEW,. Provided you do not
furn off the power, the image will rémain In
siore over RAMTOP.

The naxt step is to call this image into a
literal string:
10 LET AS™
20 FOR | =32000 TO 32703
39 LET A§=A5=CHAS PEEX |
40 WEXT |
50 PAINT AS

RUN this program and the image will ba
displayed. From now on, if is imporiant nol
o use CLEAR or AUN, as thase will lose
AS. Press nawlineg, and write the following
program over the exisling one (Nole that
the contents of X& must ba the graphics
characiers representad on the kays in ling
20):
About T

10 PRINT AS

20 LET

A% =1 EAEROWERTYAHZ | A3B5WOREYTHA

a0 LET 25=""

£0 LET |=PEEK 16396+ 250+PEEK 16387 +1
50 LET |=1T0 | =684 5TEP X3

80 FOR J=1+31 TOISTEP =1

70 LET X=PEEK J

BD IF X0 AND K =0 AND X <> 30R X= 128 AND

K107 AND X<=131 THEN GOSUB 150

B3 LET fS=25+CHAS X

100 MNEXT.J

118 MEXTH

120 OLS

150 PRINT 75

140 STOP

150 PORK=18TO28

160 IF $=CODE XE{K) THEN GOTO 180

170 MEXTK

180 LET X=CODE XK ~14)

180 RETUAN

Tao operate this program, use GOTO 1.
The screen Image will be prnled as
belore, bul with ope Imporiant difference
— il has been ravarsed laft to right.

The kay to the system is the siring set up
in ling 20, This ensures that those charac-

ters which are asymmetrical (aparl from
lattars and numbers) are reversed, 1o
preserve the integrity of the image. Any
wards “or numbers wil ba reproduced
backwards.

& simdar device & usad in the next
routing, which has the effect ol turning the
image through 180 degreas. This roufine is
exactly the same as About Turn, excepl for
tha following lines which should be allered.
As with Aboul Tum, tha numbers and

' lattars in the string in ling 20 represant the

graphics characters which ara to be found
on thoss keys, Again, do not RUN the
program, but GOTO 1
Tricky Tusnoues
20 LET X8 =" 15T BOWERSDFGI41 I8 TES
EROWDSGF
40 LET 1 = PEEK 16308 =058 PEEK 18307 =604
50 FOR |=|TO | —654 5TEP -33
M IF X0 AND $<11 AND X<>8 AND X<>808H
=1 26 AND X138 AND X 154 AND
Moo 106 THEN GOSUB 150
150 FORK=17 TO32
180 LET X=CODE X${K=16]

This routing produces a straightiorward
reversal lop o botiom. It is the same as
Tricky Tumover excepl for tha following
Nnes. Tha characters in the string in line 20
represent the graphics characters found
on hose keys.

Upside Downside

20 LET X5~ " 123457 OWERTY ASDFGHAI2 TE

HEWOYTHDSGRA

B0 FORJ=1TO1+3

BO IF X2=0 AND X< 11 AND Xo=5 AND X8 OR
W 0 AND = 108 AND {133 AND
X=136 THEN GOSLE 150

158 FOR K= 19 T0 35

180 LET ¥=CODE X%5{K-18)

The sama rules apply as lor tha other
routines, e: GOTO 1, not RUNs in all
cases. The second image is transfarred
into Z5, which is a fileral string 704 byles
long (& LEN Z5=704) Nick Godwin

Being backwards
in coming forward

This week, two programs using the impaor-
lant pair of commands on the BBC Micro
known as VDUS and VDU4.

Briefly, YDUS causes the text cursor 1o
ba positioned exactly (not just fo fthe
pearest print positbon) In the same place a5
the graphics cursor. S0 you can plot texd,
aven in colour, anywhere on the screen,

VDUS switches this eflect on, VDU4
swilches it off again.

The following programs both generate
llssajous, curves on the screen. But they
use words, not lines,

Two psychologically unsettling efiects
are used; ome where the names of colours
arg written in another coloured fext, the
other using the words FORWARD and
BACK to fash back and forth on the
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40 15T

'
20l MNUYET 1

screen, nol always doing what they say.

Finally, note that VDU18N,C,.000 is
used to change colour number N 10 aclual
colour number C — for instance, you can

make colour 1 (normally red) bacome blue
The three zeroes ara there for other
purposes, and should always ba laft ke
thai. Brian Reffin Smith

]
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DON'T GIVE UP ON
DEAR OLD AUNTY

R. Bass of Beech Romd,
Northwich, Cheshire, writes:

I recently received a

BBC wmicrocomputer,
After trving the test Mr Reffin
Smith gave in his ariclg in
your Aprl 23 issue, | fdund
that 1 huve a BBC micro agith
the older operating system. Mr
Smith said, °. . . doubtless all
will be put right’. but what do
owners of such moachines need
1o do?

Also the *FX function is
inadequately defined, and
apparently is not going to be
put in the guide. Where can |
find out about its uses? Even
Peek & poke just give “bad
command”.

Lastly, when can we gxpect
the impatiently-awaited full
guide.

BBC micro owners need

to resist the femptation
to give up in despair. The full
guide should cover all the
POoints you raise in more detail
than I can here,

A lot of pressure his been
put on the BBC, and it now
secms likely that the full guide
will be ready for dispatch on
June 10. 1 am afraid that 1
cannot offer you much more
until the guide arrives.

JUST MAKE A NEW

GEAR RESOLUTION

A. D. Hoadley of Haslet Ave-
-pue, Crawley, Sussex, wriles:

In your review of the ZX

Spectrum in the May 6
edition you said '. . . screen
resolution of 32 x 24 s adequ-
ate . . . although this can be
enlarged under software con-
tredl o normal teletext stan-
dard.’

Please could you explain
what this means. What =ofi-
ware? When 8 it avmbible?
Does it mean that adequate
resolution is made sharper by
this process?

Teletext standard 15 40
characters per line as
opposed to the 32 which the
spectrum will use normally. As
for the software mentioned no

Peek & poke

Peek your problems o our address. lan Beardsmaore will poke back an answer.

L
”

one 15 45 ¥l quite sure what is
meant by that,

There is an architecture
wnthun the ROM for mamtain-
ing a'teletext compatible 40 x
24 sereen display, But, strictly
speaking, that is firmware,
The elext adoptor s, of
cou hardware.

S0 far we can only hazard

" one of two guesses, Either the

PR boys who have been telling

fﬂ:rj.unn about this software

have in fact confused their
terms. or the teletext archi-
tecture wall be accessed by an,
a5 yer, unrevealed machine
code routine. On reflection. |
think that I marginally Favour
the first option.

As for making the resolu-
tion sharper, | doubt . With
the extra characters per line,
YOl ATe LIVINE 1o gel more, not
less, into the same space.
Mevertheless, indications are
that the screen resolution will
siill be sufficiently pood
enough for this not o couse
any problems,

THERE'S LIFE IN THE
OLD DOG YET

David Paine of Victoria Road,
Pembroke Dock, Dyfed,
Writes:

As an avid fan of the

ZX81 1 am very in
terested in its long life on the
computer market. But, nfter
reading your review af the ZX
Specirum, 1 am not sure
whether the ZXET will still be
made after the Spectrum be-
comes available. Please could
you tell me what will happen
to the ZXB17

To date, approximately

four hundred thousand
ZXEIx have been made, & few
months ago Clive Sinclair
signed o much publicised deal
with the giant American com-
pany. Timex. 10 make ZXHE1s
iunder licence. Conservalive
estimates maintain thot, as a
result of this deal, the ZX#1
will become the world's first
million aelling computer by the
end of the year.

In this conntry, even if half
the ZX users decide 1o change.
it will take quite a few maonths
for the new machines (o be
dispatched., Many of the

ZXH1s will probahly be sold
second hand to first-time os-
ers, who quite naturally will be
interested in ZXB1 material.
=0, while this country will
probably be the first to see the
phasing out of the ZXE]1. there
are just oo many machines in
us¢ for this to be a guick
process. | am sure that the
£X81 will enjoy constderable
support for some fimes yei.

AND THE MEMORIES
STILL LINGER ON

John Bender of Felton Close,
Chrpington, Kenl, wriles;

I have a ZXE1 with a

16K RAM pack and
have written quite a long pro-
gram. | know it is too long for
the standard 1K maching, but
how can [ find out how much
actual memory it has taken?
A The program file starts al

the address 16509, The
last address of the program file
i called D-FILE, which i
located at addresses 16396 and
16397, The difference between
16589 and the address in D-
FILE is the number of bytes in
a program. If vou enter os o
direct commimd:

PRINT PEEK 18390 +256. PEEK
18XT=- 15806

you will get the amount of
bytes in your program. [f you
enter;

PRINT PEEK 1648644256« PEEK

1640516304
you will get the number of
bvies occupied by the pro-
gram, ali the varnables and the
screen. The following com-
mands:
PRINT PEEX 18388 PEEK

18412+ 266

(PEEK 1E38T-PEEH 16410)-50
will pive vou sn ides of how
many byles vou have left in
which to work at o particular
Lime.

IT’S ALL A QUESTION
OF COMPATIBILITY

Alasdair Crawford of Murray
Dirive, Stonehouse, Scotinnd,
Wrifes:

I have a BBC micro-

computer model A
Having read vour réview of
the ZX Spectrum, | am still
convinced that the BBC is the

best muchine vet available,
But I am very interested in the
£50 ZX Microdrive, Can vou

* please rell me if it would be

possible (o connect the Micro-
glrive 1w the BBC Micro-

computer?
A There is & general feeling
that if the ZX Microdrive
meets the quoted specifica-
tions, thea it wall be of far
greater importance o the
world of computing than the
Spectrum. After all. it does
seem [0 be something of o
siorage revolution.

It must, however, be borne
im mind that the Microdrive
has only been seen once in
public, and that very bnefly a1
the launching of the ZX Spec-
irum. To my knowledpe, no
one has had so much as a close
look at it, vet Jet alone o
chance to do a thorough
benchtest 1o analyse its full
potential,

While it 15 due 10 be laun-
ched about August, Sinclair
Resedarch and launch dates do
not always coincide. So. 1 do
not think it will be readily
available until the autumn at
lemst.

Criven that the ZX printer
can now be interfaced wath
other computers, | am sure
that the Microdrive will akso
breed a host of compatible
interfnoes. Evenil an interface
costs £100, which I doubr, T am
sure that it would sell.

A quick comparison with
the New Vic disc dnve will
illustrate just how impaortant
this microdrive could be. With
an interface costing £100, you
would still get more storage
with a8 Microdnive for almosi
£2(0 less than the Vic disc
drive,

If the mucrodnve is not bug-
ged, and that musi stll be
quite a big if, then a race will
be on to make it compatible
with other computers. Burt this
is severa] months in the future.
Perhaps. an early leétter 1o
Father {‘Ihrinm::'-i might ot
COMmE wmiss,

e T T T e
Send vour guestions 1o Peek &
poke, Popular Computing
Weekly, Hobhouse Court, 19
Whitcomb Street, London
W2 THE
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Competitions

Puzzie No 10 £

Young David was playing with. hiz pock
cakulaior tha olher day, whan he discoversd
thiet if ha muliplied 21 by A7 the answer, 1837,
congesind ol the simd Wour digls, hough -
ferantly arranged.

This sai him thinking of how many olhar
sirmalar oxamples ware possible, each having
thiz property

Hodi many ather s of numbers ane § ?

Ramambar thal aach sel musi consst B wo
bwo-digit numbars whqih, whén mufliplied
logethar produce a four-digt number formad
from the same numbers. An eachi cass, all fowr
digits showld be differant,

Solution o Puzzie Mo 6
The simplest way of sokving this problam (= fo
genoraie the values for | M G H 0 adguences,
using four FOR/MEXT loops. Tha procass ks
sgimpdfied i we realise that the valus of INCH
must be greater (han he squane ol o
10000000 (the smallast product wilh a8l leas)
oigh degita). Wa can therslons commance tha 'l
hyop at the valee 3. To puf indo the program
gxira linga o further defing the mindmum valug
ol | M CH as 3182 would probably ba mohd
imvolved than letfing the program run Trom (he
startimg valee of 3000. Tha only point o be
borne in mind s thal thess hrst low Sseven-digit
numbars could cause an arrof conmdition in s
93 ¥ the subsiring was defimed as (5 TO 8).
Consaquently | have used tha bform (5 TO)
winich will parmil both ‘=even and eighl digit
numbars 10 ba divded withoul amor. Usars of
athar forms of Basic wil nead to make thair own
adjustmants,

H can anly b ddgil 19 althac 0, 1, 5, o § 56
lines 40 (o B0 comect lhis

i3 FOR | = A TO 8
NWFOAMN=0TOS

I

-

TO 9
ITHEN LETH = §
T THEN NEXT C

3233
:

1* 9000 = N0 + T 10+ H
= STRE (INCH " NCH)
5TO = INCH THEMN PRINT INCH

BE2BEEE

,_
L |
T

Tim

"

3 IF WAL

r-

130 NEXT |
Angwer; INCH « 8376

Winner of Puzzie Mo 6
The winner is: lan Biack, Greal Wymondiey,
Hitchin, Hers, who recaives £10

Solution to Crossword No &

Acrosa: B Aha 9 Sialemen| 10 Deiritus 11
Loop 13 Memaory 14 Langth 17 Goto 18 Tan-
ganls &0 Dimenson 21 Val,

Down: 1 Random 2 Weste my time 3 Osiiary 4
Value 5 Len 6 Men of Gansva 7 Siop 12
Raagent 15 Huslle 18 Basic 17 Gods 19 Int,

Winner of Crossword No 6

The winner is: B, Tunks, Chinglord Haich,
Longon, who receves £10.

il
Tha winmar of the puzzie will ba the roadsr who,
i thia opinion ol Popuwlar Computing Wesekly,
tas submilied thes bast solubon. Preferance wil
be shown 0 submisssons wiich shiw fow [hi
ontrant arevad &t the cormect answer, and o
antries that indicas, In any wily, how & micro
might be Bppied,

The winnds ol IR Crosswond will Esmphy be ihe
first mame oul of the hat.

The closing dala for bolh the puzzlé and 1he
erossword 15 Hﬂﬂdﬂ'!,l_ July =

Pieass mark your envelopes claarly will gither
CROSSWORD or PUIILE

EAEEg |
EHEE EN

ACAGHS

3 Chip sinrs saaminaton of ireosng wate (3]

B Pate b o jol (5]

G Spenind chap sad-on (7]

10 Pleiasrt paces 1o vl Sacsont 15 8 ohep (8]
17 A% uge o ETregReTeT] Tl s ol digrs (0]
13 Concaabied oh ] s i hoed (5]

14 Pas ke has precpls ingepdant 19

17 Firy take ke B dasd wigers and lest rue chip (B
10 Rt mousd ior g wsger (4

31 Foifyiren dnd W with paimissan (T)

22 Sinnes th s regulaing cums= |

27 Tits! chip mmerend frees Mk snd 'ehenad (3

DO

1 Chis For Dallc ook {11
T ant oY BRG] MBS D lecn v B
3 Aricies hal 58 mhou 1)
4 Mot okl < e Pappanng {5)
% Ay sall ponfmed e eyeshioeior (7
6§ Clgsbrrmonthgd, O LD ondar A Mpatipr ()
T WWiran o cAnd kv worTings, cormtmalion (4,3, )
13 Sovan ways o fedl heaseess | T)
15 Kdar ard cRangie S few ety (0]
16 Tiowrs e Dies! (5
18 Crap i, e reExiantyd (d)
20 Supply swapone fov s momber {3

COTZEN PAIN

*. "‘..I'ﬂ . i
VERY MU

N A OUESNMENT
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An exciting new Commodore
peripheral

OwnoruseaPetoraVic? advice on how to make the most of your
Fed up with being ignored by all the computer, whaether you use a Pet of a Vic,
traditional monthly magazines? Each issue covers a host of applications
Fed up with listings, which are too sim ple = software, hardware, machine code, games,
or simply do not work? business use — whatever it is you'll find it in
You need Commodore Computing, the new Commodare Computing.
monthly magazine. Commodore Computing If you want to learn more about your
15 published by Nick Hampshire, author of computer, take out a subscription to
The Pet Revealed, Pet Graphics, A Library Commodore Computing.
Subroutines and The Vic Revealed, That’s the only way to getit, and get it
Each issueis packed with advanced straight.

Send £12.50 for 1 year's subscription (10 issues) to:

Commodore Computing,
Magsub, Oakfield House, Perrymount Road, Haywards Heath, Sussex RH16 3DH
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ANGLO AMERICAN SOFTWARE CO.

SOFTWARE SPECIALISTS

PET BK
TRS-BO Level || 168K
Starfleet Orion | TRS-B0 32K widisk £19.50

APPLE Inleger BASIC 16K
i" APPLE Integer BASIC widisk 48K

Invasion Orion TRS-80 Level || 16K — ATAR|I 32K
TRS-80 32K — APPLE 48K w/disk £19.50
ATARI 32K w/disk
- TRS-80 Laval Il 16K 4
Temple of Apshai TRS-80 32K — APPLE 4BK wdisk
» ATARI 32K £23.50

ATARI 32K w/disk
IBM B4K w/disk

Hellfire Warrior ' TRS-80 Level |l 16K ¢ £23.50
W [ TRS-80 32K — APPLE 4BK w/disk

Upper Reaches of Apshai TRS-80 Level Il 16K

TRS-80 32K — APPLE 48K w disk £15.50
The Keys of Acheron TRS-80 Level Il 16K

TRS-80 32K — APPLE 48K w/disk £15.50
Curse of Ra TRS-B0 32K — APPLE 48K w/disk

TRS-B0 Level 1| 16K £15.50

24K PET w/disk

TRS-B0 32K £32.00
Introductory 3-Pack APPLE 4BK w/disk

3-Pack: Morloc's Tower, Rescue at Rigel and Datesones of Ryn
TRS-80 Level || 16K — ATARI| 32K

Datestones of Ryn TRS-80 32K — APPLE 48K w/disk £15.50
ATARI 32K 2/disk
PET 24K
TRS-80 Level [[16K £15.50
Morloc's Tower TRS-80 32K — APPLE 4BK w/disk
APPLE 32K
Dragon’s Eye J2K PET £19.50
APPLE 4BK w/ disk
Sorcerer of Siva TRS-80 Level |l 16K £21.50

TRS-80 32K — APPLE 48K w/disk
TRS-80 Level Il 16K — ATARI 32K

Rescue at Rigel TRS-80 32K — APPLE 48K w/disk £21.50
ATARI 32K w/disk
TRS-B0 Level Il 16K — ATARI 32K

Star Warrior TRS-B0 32K — APPLE 4BK w/disk £23.50
ATARI 32K w/disk

TRS-80 Level || 16K — ATARI 32K

Crush, Crumble and Chomp! TRS-80 32K — APPLE 48K w/disk £21.50
ATARI 32K w/disk

Tuesday Morning Quarterback TRS-80 4BK — APPLE 48K w/ disk £21.50
ATARI 16K — TRS-B0 Level Il 16K

Richochet TRS-80 32K — APPLE 48K w/disk £19.95
ATARI 32K widisk

Jabbertalky TRS-80 32K — APPLE 48K widisk £21.50
IBM 64K widisk

SEND 75p FOR FULL CATALOGUE s e Rt T e T T T 7

(Refundable sgeinst purchase) AR T . e

DE'ALEH ENquHIEE WELEUME | enclose a chogque'PO for B madeé pavable 1o

ANGLO AMERICAN ar debit my
S T T AL s e e s s s e ey —T—

ANGLO AMERICAN SOFTWARE

138a Stratford Road, Sparkhill

Birmingham B11 1AG 021-771 2895/2736 e
ALL PRICES INCLUDE VAT & POSTAGE (7o S ———

Hour answering servios
on 03-TH 2905 for Access orders.






