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THIS MONTH'S MAGAZRINE

In this issue, we publish the firxst part of a new series intreducing machine code
graphics, which is the %hasis for the superb screen displays of many of the good
commercial games now on the market. The series will introduce many of the technicues

involved and will alse show you how to include these routines in vour Basic
prograns .

We are also wvery enthusiastic about Block Blitz, one of the very best games

cwritten in Basic that we have seen for some time. The effort of typing this into

your micro is well worthwhile. We have also included a detailed review of the two
double density disc controllers that fave go far been released.

Lpmrt from the many other excellent programs and articles  this month, we  have
provided a short introduction to  the computer language FORTH, as a prelude to a
comparative review of FORMH implementations for the BBC micro, that we shall be
publisning in  the next lssue. Your views oo the extent to which we should cater in
BEERUG for larguages other than 8asic would cervtainly be of interest to us.

J.5. 1.2

ﬁﬂﬁﬂay I just romimd vou, for one more time, that this 1s the last issue of the
magazine for which we will be testing all programs with botb 0.5. #.7 and 0.5. 1.2.
From the next issue, we shall only be testing programs with ©0.5. 1.2, though we
shall continue to kest on Basics I & II.

SHOWE

We had a busy time pefore Christmas, as we not only produced two magazines
(BEEBUG and ELBUG), but we were also represented at twe shows, the Micre dser Show
and the Your Computer Christmas Fair, each over four days. 1T yvou wondered why our
stand at the Micro Ussr Show had the name Datel, it was because we could not dget a
gtand when we called ourselved BEEBUG, This all sesms rather silly. Anyway, we Very
much enjoyed meeting and talking to those of you who visited us at  the shows, We
shall alse be at  the Acorn Educatlconal Exhibition in January (see Bvants in the
Supplament) .

NEXT ISSUE
This issue of BEEBUG covers both January and February 1984, and the next issue
that yvou will receive wiil be for March 1984,

ADVERTISING SUPPLEMENT

As  from the next issuse all advertising in the supplament will be handled by
Computer Marketplace Ltd. This will relieve a burden on our production team. IE you
are interested in booking space then give them a ring on #1-938 1612,

Mike Williams

HINT WINNERS
thiz month's nint wimnmers are D.Pooley who wins the £1f prize, and R.Duebel who
wins the £5 prize.

MAGHAINE CASSETTE

In responge to requests from o mumber of members, we have also included, on  this
month's magazine cassette, a copy of the machine code Compactor program by David
Lall puplished in BEERUG Vol. 1 No.9.
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Naw Educational Software
from Acoinsoit

Acornsosflt have smmoancsd the relaase
of & range of cducetional soflware
developsd by Applisd Systams Knowledye,
whicn ts now  being mavksted by
Arornsolt. Ten  Gifferent softwers
packages aro  availabls, covar ing
oconcepts Lo nomer: and literacy, and
designed for use with children from Loe
age of 3 to 11 years, The programs  axe
= now o oabt BULER 2ach and
FersSicns wil l also =13

= ShO0rtiy. |See  raview of

FaCEMARSER In this issuc.:

Marrizge Guidance by Compuier

Acornscht  have va =l W [al=2t
proGrans  that are anisdal, and perhaps
controvarsial, Both prograns  wake  use
of "personal ity quastionnaizes"
developad by Profassor Hans Lysenck and
Dr.Glemm wilson, "The da oane”
snables  individuals o exanine thelr
warsonalitiss  and elp then find
sartners  btoal are likxsly  to be
compatiblo. "I de” elps couplss oo
assess the good and bod ooints of their
celakionshizs, and pia-point  Jdanger
argas walch could Llesd to trouble, doth
oackages cost £12.65 inc VAL and  will
run on o elither  the BBC micro or the
Bleclron.

L ACUriscit progrons are avaiiable
tirsugh commitsr shops and dozlors. For
Lurther information centact  Acornsofi
at 48 Market. Hi11), Carhs, CB2 37T,

Low Cost Printer Interface

For 032,25 (2] post) you can obtain
an ingariace for your Beed which aliows
your to wse a Sinclair Printsr, orv
£71.95  {+RZ post) fur a peckage of the
lnterlaco ard printer togetner .
2valiaple Froms
Lorak, Lhd., B3 Mew bnterprises, sSouth
West Brunswick Dock, Livarpool, T3 4aR,

Baaver Plotter

A AL Flat-hod  plotter wi
Centronizs  interfacs, which accepts

mest types of oens  costs £449 (plus
VAT)  from Lisnsar  Grapaics L3, 3da
Lrook BEoad, Bayleigh ieir  Imkdustrial
Estate, Rayieigh, lssex, 856 77X

2" Drive OFS

Zn 8" disc drive DFS is avaiiasle
from Vogan Productks, "hne white
House", 21 Grove PRoad, Hazlemere,
GucXs,, HP13  70¥, fTov £44.95  [+81.58
post) incloeding manual.  The OFS iz
aupplisd oo ZPRCM and allows near:y 1.2
Moytes  of storage on the 2" drives,
with 62 fites per surfacs. it will sven
allow vou to have up to 248 aclive
tiles.

Residential Computer Courses

Lorncastls Suaidential Coklege,
Marsham Read, Horncastle, Linoolnshire,
] GE, is offering 2 short
residential ocoursea for anyone with a
reasonable  knowiadge of Basic, called
"ifriting  Sames Programmest on 17-19
Fehruary 1984, and “"Programming Your
Micre' on 268-2¢ Feoruary 1984,  Contact
the College for further details.

Videc Camers Interface

Taig new  Videe Uamata  Tnterfacs
allows a standard video signal fo  be
digitisad ard captured by the Reeb,
wikn a resolation of 220 by 312 pizals
and  1s  wvapable of comwvertitg up to 64
levels of grey. When used with a  vidao
camara  (plack and white or colour), a
command given to the micro enablas  the
wides imags bo he storsd in the micro.
This dmage way then bhe mapipulated
turther  under wser conktrel. The Final
licmge can then be  saved on disc {or
cassetba). The interface costs £174
(+vAT) from BEducational — Slectronics,
36 Laks Street, Leigbton Bugeard,
Bods, . LU7 BRY.
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LARGE DIGITAL DISPFLAY IN MODE 7
' by Mile Wiliams

Tnere arc many appllcations
Formation  on the
produacad by many ¢
hore  sove  interesting routines
just Lhat, in mods 7.
procedures descs

ribad in this montin's
_Ts“w th rootines niuded
chale  you to prodace & Lo
Giygital display on rthe screes,

display mzy contain up to &
{inclading  digits, decimed

e
Tao
charactors

ooint snd

®Inus sign) and there nor‘ 011

screen [or twe such disiza d]%p].dy.—-,
one abovs Lne other, 1L you o)
display two values concurrently. The

digits are - ged quickly and
rzalisbically, and provide an ideal way
af  displaying rapidly chaming outbers
in Y alaar and readable WAHY 5
partic ¥ 1l they are to oe visible
[rom a disfance or to a large group  of
peoplo. Technicues aimilar to this
ha-m Deen ugod 4 rn the Besk inko an
bemperatars gauge,
2] indicator

roulines to produce the display
consist of twn  procodures, FROCAIgIt]
and FROZAigiL?, together witd &
funcfion Fhonar.  The o R
procadures Is illustrabs a short

uses  Lwe of  TF

arogram which  zlao

o

procedares, FR{XInsg 1 zhel PROCHOR ,
vascribed in this month’s artizcie on
tae T 2at Mode, toogl 3 naat gnd

orofissicnal lock to the results,
value baing displayed on the screen
chtainad from chamr_l 1 ef the a0
coverter.  This witl provide z walue,
whilch  floats arumJ a predetarnined
mean,  even  with notbing conoectsd to

where it can be very attractis i

sorean in the form of a large digital display, similar to thaz
ital readcut meters and other
that you can inccrporai
The dispiay cun be Jurther

Ay TIIMST i

ypes  of  ocguipment. e Progent
in your own prograns to do

eniance: by usiayg sone of  the

Teletext Mods articls,

the analoguc port.
connest any
such ag a joystlck or a

Lf you are  akle  to
to the analogue port,
low  waol bage

input, then yoo  soould  be  able o
dizplay a much wider range ol valuss on

the 2. The instructlons  in lines

266 to 2200 simply comvert the A

to withia the range
pa:_;e 2 af the UOzer &
coniornm Lo bl ruqujred

tormat, tefore calling 2RO
display the value in larae digits,
FROGHAM NOTES

In  the program preseated hers, eazh
g sade ap on g grid 7 characters
high apd 5 characters wide (though
other sizes could also be designed) and
sach of the 7 rows is proveded by the

graphics  conktrol  cods 745 (for  red
graghics). 1hus  in  total, cach digit
conaists of 42 characters, and  the
character string for = it i

igned to the corresponding

an  array  OlGH,  sc theh 2lem =nt &
contains the chavactors thet torm ‘9,
clenent 1 containg the characters thet
form T1' and s0 on.,

Mmﬂ,%g% 1y ‘;g To display a digit on the s Croeen, 2
&1 m%"lé?i;fim,ri“ e é;é Lext window & ractars  wide and 8
stss Q‘* «\,w ‘«»« L . : : ;
i%%‘%"“‘ﬁ AhE AT j_w \g characters bigh (to avoid orenlans  of
¥, 5 Mv ITTRS . . . 5 o .
anwanted  scrolling) iz defined, and
BEEBLIG Jan/Feb 1984 Volunie-2 Issue-g
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Then Lhe charactar string  for
digit is simply poursd into the d
araa,  whicin constrains the characters
to produse the  correct shapgs, The
sorecn  wldth can scoomsodats a max boan
ol =ix targe digits of tnls size, and
toe  orocedures nave been  written to
correctly display declimal points  and
nines signs should tocy ooour,

IS arhisve thase resulis bW

procedures 208 one funeilon are ased.
Bolore  any  diglits can be displayed on

the sorsen, the corrosponding BT
skrings have Lo be agsigned o bhe
array LbI1C3.  This is . done by the
crocedure PROCAIgiT the Function
Mohar.  Cach larze Gics ig roded as a
zet of 7 nenbers (Lo save Spucs) ,  with
A numner reprasenting, in order, the
uf each of ths 7 rows of the

t. Bach row is made w of graphics
oy 253 and tiwe space character
540 charactors - ars

1 oand. O respectively,

written in hine

l:het program  as A

decimal aumbor. For exmmple, the d&lgit

3 15 oodod:
11111
18331
T
1111
1&gl
TECE
11111

whe set ol BLEers
31,17,17,34, 17,1, 31 wnich spoeur in a
Aata starvement (dince  oinary  11111=31
decimal, and 1EEA1=17) ., The oroosdure
PaCCdizit] reads tihe dats nuanbers and
falis INehar to deocods sach nomoer lnte
the corrssponding  string of ASCIL 25%
ard 32 charactors.

SCresn
DEOCHIOE S

Do owlace the digits on the
ragulnes e of  the

cathed This  exp=cts S
aanber  with A maximan of € digits
{inciuding any dscinal point or  minus
sicny wild be passed  as a charactar

string {v8) . tosether with the position
(%%, v%: of the too left corncr of the
sovesn arsa in which the six charactars

wili be placed, 1w procodars bhen
olaces tne corresponding  large  Gigibs

cn the screen, working from right to
left. This ensures that  the rightmost
digits, which in practics are the ones

most iikely fo change, are the onos

6 T)

wnlch  are . re—displayed  £irst.
positions of the large digits on
soroon aro Jdetormined Dy bz porameters
®% and ¥% wiolch belp bo delfine thoe tout
wirgdow st Line 2030,

Although the large digital displsay
couid be used, an nearoe, SO MmeASUre sSomne
exbernal input, khe same techaigues sve
mach wider in appelicaticn, snd can be

ugad whenover such a cdlgital display is
neeced.

in Lhe listia

dafinitioms for  PROTHSGI
craciy from thea
EXTED khab torms part of the

.

= nn thie Teloxt Mods thab asopoars
zlscwhere ln this issue.

1 BEEM Program DIGITS

28 RiM verslon B1.4

3¢ 2kM Author Mige Wiiliams

4 RIM SEERUG Janton 1984

5 REM Program subject te Copyright
G

138 MODE 7

1id oM ERRCR GOTO 963
128 PR0Cdiygit]

Lag VOI23, 0,85 95 8 6

149 PROChox {5, 1.7,4,39)

1539 PROCKHOX (5,3 ,.4,11,39)

THE PROCDOx(5,3,16,3,33)

1738 panCnsg] ("Digital Display",2,12,23
186 PROCmsgY ("Press Escape to exith,

190 RERDAT

233 wS=STRS (IKT (10900 A0VEL{1) /65528} )
1% =S TRINGS (4-LEN (vE) ,CHRSAE) +u&
220 valualS=""tLEFTS (vE, 11+ THRIGUHLE |

w3, LEN (v5) -1}

236 PR&'ﬁit;]itZ{\ial.ut—:S,-Zrﬁj

24 JNTTL PALSE

20 END

26

Qi3 ON EiRiOR OEF iMOUR Y

91H TF BER<H1T THHN RERPCET: PRING™ at

1630 DEF PROCmEG] (180, O 2%, ¥E)
T2 CRINT TAEB{x%-1,v3) ;CERS(12%+c%) ;0

595}

TE2E BNOPROC

1G35:

1533 DHE CROT0oRE (05,15, v 0% wh)
1516 OCRL of,1%,y1%

1528 yig=y3tni-
1538 FOR 13=y% 70 y1%

|54 FRINT TAB{®%-1,13) jUHRS (145408

BEEBUG
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1559 IF i%
P oi%eyis
Wi CHRE1BT;

75 THEN PRINT Yz

r
1566 [ i3=y% THEN PRINT STRINGS (wi-2,

CHRSTG3) ; )
15373 IF i3=yl%
FTHRESZA0) 5
1583 [0 i%e THEN ¢S=CHRI2A35 WISE i
1%5=y1% THEY o8=CHR8258 ELSLK cS=UHRS234
598 IF i%»y% AND D%<yl%-
B{x%3+wi—2,1%) ;CHRS (145+0% 7,
16d9 PRLINT TRE (xi+wd-1,1%) ;08
1810 NEXD i5%
1620 FHDERCS
TE3G:
176E DEF  1d
THHE TAOCAL d%,0%,3%
1720 DEM DIGS(9)
1729 POk 3%=0 To 9
1749 FOR r%=1 1O 7
1758 9163 (dz) =01035 (A%) +7HES1 45
|76 READ %%
1778 LIGS (2
T7EE WEXT rE,4%
17%8 BEHDZROC

THEM PRINT

.

183 HLSE
JEEN PRINT CHRS245; TLSE BRI

STRINGE [Wh-2

THEN PHINT T

V836 DaTA 31,1,1,31,1,7,31
1546 DATA 17,17,17,31,1,1,1

3V, 16,16,37,17,17,31
000,111

|asc DHI% 35,17,07, 31,00, 17,3
1890 pDaTa 31,37,17,31,1,1,1
18952

T9HE DR T
1916 LOCAL
1926 FOR i

EHH?QZ“FR 3z
THF NEXT i%

1854 =28

I H

S 3

ZEEE DEF DROCAigit? (ve
2018 Local d%,d1%

2023 Ok G
2Y3E dis=5-
%) WELT, Dxd
2948 AVE=AEC (MIDE
2050 IF dis= 46 7

o1 5TER -
~A%) SVIUZE , xBHE* (dh

ﬂa:Pﬂlwr :

IREEH :;_.;25:_‘]‘

taes Dawn 31,17,17,17,17,14, 3 D*US[V“L(MLJv(¢1 36,1 J; Ergu oLa

1870 DATR 4, 4 ,r,4,4,4 2063 HERT &

1826 Dadn 31,%,1,31,16,16, 3] 267G BUDPROC =
L e

Lasl month we carried a roview of
the 3 inch 2M8 disc drives [or the BBC

mizro, 5 ‘T'P:-.P seeried to us o he
srcellant drives,; bul asz  we notsed  in
[s10%s revis, WEY & marred by the

shoriness of the sumply canle, asd  the
fact that it was unlethered at the disc
drive  end., This cable oarries  the
supply for the unlt and is piucged into
the low woiiage power oubput  sooket
undernzatiy the Bosh.  Thess Faults on
ony roview mode]l  have been oured  on
current  produoticn wodsls, and in view
of this we have arramged 2z special
ofler on these drives o membars,

Drive type Mermal Merbcr 5
price prlee
3" single £255 £325
{1 GEED
3" double £E339 £369
{ 200K

This offer is nol
wmembers outaide the Lk,

avallable +to

U prices include VAT and carriage,
Send cheque and morbershin numpsr o

BLERDCSOET
2.0 BOX 199
High Wycombe
Bucks

HE1T 2TD
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AN INTRODULCTION TO FORTH
by foha Vale

‘"'“ny mEmnoers will nawve seen al ternative

Siaw -‘)_l' tar

: yersions ol FOR
whai: 13 FORTH anc

what doog i

FORTH  is
Language in
doeg snare

1turas with many.

e kzy to FORTH is that it iz =n
l.;u guags

axtansinl interactl
g sing wLTn a  few dozen !
defined in machino landgu FORTH i3

by dztfinimg new operaticons

Ywords’ in wmzxms of  the
ives. As soun as a now word  is
pmead 1 tursler
Lomediately  as
2, Thus macn of
dully  wriktem  in

it were
langyuags 1= act
ORI Dhsel L]

e

ams curr=ntiy avallable for

Mave  avound 26868 words
. Brogramning consisis
ol delining new words in terms of
previously  defined  ones uantll one of
tnan por forns
program which
o ion between wWords is not via
paramzter 1ists or variablss {(although
varigbles may be used) but viz a stack.
This leads to very easy debugging, a&s
most . words
wevhoard by typing  in thelr  test
azgumenlts  (which  pla them o the
stack), then typinbg the nans  {which
executes it) and {inally displaying the
stack [or resuits.

weoulred.

oy thew o FORTH iq its
block approack, alio RE

les to bhe added o thu_ ._»jert"_ iy
including new data types and compiler
extensions (w3, 1f 4 CABE construct is
nolk supplised, 1t may be . added by the
umer),  There 15 no sharp  division
Cotwasn  systom and appl ication in
FORTH, wathsr the systom grows Lowands
tho asers application.

The following  soort exanpio o 2
FURTH  program  shows how this works in

languages
1F any,to choose. Next month, we will ne publishing & conparativa
i which aro awvs
compared with HBasic?

moticns of  cie

can bhe executed from the

Lo Basle advertised, and may be

ilablce for Lhe BRC minro, ouk [iest,

Mote how new words are dafined in texms
of primitives and previous definitions
First, the program defines 0L, DA rmd
Ch2, th d3es these t\_. det i and 0,
Lhan 503 and HLELE, r jmlinition
can e tested as it is  typed  in and
nallv, Typi MLl witl continualiy
splay on the screen  the @orse  code
Tor 5.0.5.

[

[

oLt
I
G

8

oo ;
S8 S O 8 CAE GAP :
HEL 808 4 UNTTIL @ ;

ce wa

To agseribke in 2 few  words what
FORTIE is and why you should wank 1% on
vour  BBC Computer, [ocan do no bebber
than to quots from Lhe back of !
Comolale FORTH ;. a new bock about FORTH
Just  publishod by Sigma Technical
Presss

PSORTH is & pDew, Lnusaal

arga exciting conter
language. Originally
developed s} coryeral

it has sinee boon

many  diverse
inzlwding the
animation seguences Eor fStar
lars’

PORTII  1m & o - and
[aslk languages, Eabh_ than
BASIC veb mure  flexible I
is more tl\an 1'U'st a2 !

eﬁltm:, a‘;'sc_‘
operating wcst,Ln a’i.
it one, I ._ul"J]:t’ a
complate 'envicsmment' Y

oractice. Tne af the program is

i3pla; e nts ami :iiashs-Tss ==
conprizing  the morse oode for 5.0.5. e
BEEBUG fan/Feb 1934 Yolume-2 Tssue&



DOUBLE DENSETY DISC {TQNTRGLLERS
revigsed by Philp Le Grand and Rike Williams

ML
DO
cn enacle you o do
i3 than nall e i L
features noil availanle

twn  of £
ze are the Microwsre | and
aiie the stor: cepacity of :
a second drive, Thoy also  provid
L the Acorn OF5. Too good ko bo fr

disc drives z
z  aumhar ol urier
Mayone nob,

Kanda Jraﬂ,
Spapelisr "”hc‘ £ o
Hutsey Tane, lotton,
Southampben S04 R,
Coslk: 2128 ine VAT

ronal MOFS T
Hotn

[

Sl f ivation. Howover,
pdwiyrial R 5 di [ lerent Fii 1'h_i

o ang a c“c‘n*pa]: 1&{3 9]
t.’]at will most 11
637z HOH wily R, basis off your own ohoico
London 519 554,
Cost: £i193.58 VAT MUCROWART DOWS

his u){‘troﬂe,_ 1s suppii
dard HC wioro, with disc by 2" poh and the oo 'L',L’L"I"t
corn DEE, wall  allew & nign c)u_,.ll v. Che kit e
i hoard, E5
Ls‘.\.lt -_-zn._l all the .
L"llE)!:». roavder to

maximun ok 31
46 or BA track discs
mode. This provides a storags
DOZEEE ov 43K on one  double s
Gisu.  Soveral aluoady alod._l izt Lhat will e
thelr own OFS >3 extencnm_[ provided to as  lals was
the  Timit on n_llrﬂ"l'Jt\? sluze trom 31 to 5till  heing princed. wWe did 3
62 but this does nmot i : ;

LGw T MinTdWare
G, owe had  to owork

sufficient information supplis fiz
crerall shordage the system  and Gh tasg orovad gquick
Double der : iow - Lwico a3 and easy — o osobds g 1n regquited.
HAnY thovs ko hoe pac m=d o oach troc
ik adily -1‘Jdll|..b.i_(_, 5O WY o PN
2 the extra R
S5
Mniortuna 5273 dise 253
controllar bt BRI s LG 1 SaEs
- ey
g
e
.
e zed is 5&?:333
8272 which supnoT r;ot—h & P30S
double donsity modes. Since By dyal
iz not pin compalinle ke

s o‘—- dazed  with

LRy
AT T T

P : S
maErd wiloch will ohes Lo the Seaiit
. . EE TR
8271 s T, WO taat ggﬁ%
i 1 ’ Fede
Lnis course of 2obtlon and orU\'1d~ R EL]

double density on the OO0 ticro are
zvallacie. ‘nivially we ware .Jn“r)lc_

E AcLory  ra S bat sCEsslons
Microware  LLFS Wwith Microware rove that Lhe Jouclo
Fandds  Professiona: donsity systenm  was ned for  use
C‘O]"L.:ll'l ali with issue- 4 and higher oards. on
1 isgues 1 to 3 boards, it ig MECesSary
1o solder ithe \,arrl ¥ boaru in position
ot L[it an ve gocket. Bpare
@ Tnips will Iran this khere were oo othor procicms. B

to
disc hm__rje on a M
if wyou already  hove
interface, most of the

BEEBUG Jan/Feb 1984 Yolume-2 fzsne-§
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The il switch supplied is  filthbed o
the meard and can ko set to optimise
dize  access  {dilfferent makes of disc
driva rogaire different settiogs). This
was A usaful  oxtra whicy is oot
norally providoed with the Acorn OF5.

Switchimg the micro on reveals tnat
Microware MOFS la now  Installed. AIL
ths stondsrd Acorn DFS ocommands ars
availakle, and there 1s one  usefel
dition, a bullt in Tormatisy on fne
OEFS =M. The start of aemory {(PBRGE) 1s
L to &19A0 as for Acorn LBE'E systens.

The system  1s ahloc o delecl
matically  whot a  single  or
densi i heing

gzaed, and alt e w31 files  to be

stored 5y o (Xt sen noles at
¥l The storags capacity of
ths wWill rwew e 2808 on £ frack
snd G@90x onm 8@ track double  sided
Aiscs., It ApDEars T D tulliy

L wWith Aoornts oFs,

S2Ving Elval Toading
and momory  Jdurtps. We
without
isos on oa
n threao

Aifficuley,
varlety of 4

differenc tiling R inoEe,
il g Accora DES ad Microwsre DDES.
ming Lasts, st 13205 [Pads

slowsr  at loading Wordwiss

o, deuble  density  discs than

from single density Jdiscs, bui Basio
programs owere ap b 380%0 Laster st
Toading  from douhla density d
result ok &
interlsaving.

The sysltem  worked
OUE o allowins
cporsTicnd with  disc
out. There would apt
any, disadvaniages wilkh
svatem., Tt immediately doubles  the
storags capaci af 2l mnormal  disc
dirives  {(incleling  AMS 3" drives). The
systam will read and  wrize  stangard

tallably
il the
t e

Gurinz
normal
cary ied
ar to be few, if

bl Microware

W

simgle denzity discs. with no apparent
prooloms,  chouglr  the Acorn filing
SYSLen itsalf ig ot VELY
sophiztica
Eithla 2ROFESSTONAL DHMES

The first tning you notice about

whols
ot is neatly encepsulated in an
ualt  including  the disc

this  system, 15 toat  the
cobbrall

filing system. No fitting problems
encountered with this  unit, ¥
simply plugs into the dJdisc controller
socket, and seemed guite stable. The
ribpon cable coming fram the unit piogs
into one of the ROM sockets in place ot
the ushal DIFS chip. This needs s 1ittle
care as tie plug does net £iil all  Lhe
pin connecticns, and thoe cibbon cable
runs over adjacent ROMS,

Like the first system raviewcd, the
Kenda Profossicna:  is & complete disc
Lpgtade. It is accompanied by a  high
gquality  manual, that is both  well
writtan and well oroeducsd, and &

separate  otilities disc, lhis systam
takos up no aEer  Merory, Since it

contains  1ts own 2k workspacs. Thus
PACE iz still s=t to  &FEIY, anebhling
the longest cassette based programs to
oo ionaded  and roen,  and  of
aivirg you an  extra 2k of
your own nrogvans comparsd  with o other
digs systems [or the 2RC micro.

1

Linlike e Mlorowsra
Kemdafs systan is canplstely
o Acorn's, and 18 basad on
uzed CEAM svsheam, o
Uhis ig a mach

the widely
oomna nd

FEEEY : I R B A e Y R 3 }
YiueARbaaean B % PR s s S 4 5
PrrEene i cEneguiire
thEnpEs Frhahad g,
TR g g - h
BEERE R Gpe
B gy Pada
gé««;\z_y:&g P
g e i 4
bl heagy §§§§,
s¥siaeen FLEER
i3 ZE3
PR S s ] S 15T
“Yeng pa 24
foiiteds i3l
3 B 3 :
FRERS B ey sinil
S in 0 Fa i
P R g B E L
BEE g B
iy Fraw
[ 2 g Faia
§ 58D ER P Siea
it & i iane
B & R s 34
B 5 ¥ES b y (334
Riviyaray TETL
FrisREvEl i by
LEEY ey b o 23E%
$3Eeteat, EESREERS
TEREEERE BBgsiniaesn
Fterenes 4 shming oL EER
Lipeee s BEGRET DY B oy by
w’{@@-,&yﬁ ?% ol T I TN
b4 o HERBSEEE e w s

aystom as disc blocks are
allocraved, bokh for fi
directory, as requirved. Flles  can
always oe extended, unless the disc is
[:11, whicn is also the only Llinlt oo
the gsize of the dirsctory. This is both
efficisnt. and Ffiloxible, and allows a
disc to store a” large  number  of  very
small tiles or fewer puch larger filos.

=5 and lor

Moreovar, the system &reats both
sides of o dounle sided drivs as  baing
continuous, o that ance you have used B

RENBUS
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up 2il the space on ons 3ids the system
continues actometical v on e other.
m Fact, you won't asvally know (or
care] which side of a disc o file is
storad  oa jand it may be on botht).
this alsu means thek & simsle filz on
an 8% track disc could extend up ko
nearly 8&dk Io size! The  Kenda
rrofessional MOFS sutomatic ; selects
singie or double density mo3cs whan
reading discs. You can still  access
Arorn format. discs Ly using the GROW
utility on the supplicd utilitiss disc,
aned  likewiss, vou oan make a file
roadable  to an Acorn DES, by using the
SHEINK utility. The ‘formaling procedure
iz also a disc based otbility,

The Professional MOFS nas iks  own
zet of comnands Dasod on CBAY butr all
gtandard Acorn  oomEnands can el
recognised,  and  those whlch have an
aiuivalant MDES  command will e
execUted.  Othar Acorn commands will be
ignored  buk nc errors  will  be
gencrated.  Bacause of che disc filing
structure being used, JAcorn  cummands
like *COMPACT arve quite unnecessary.

The  Protessional  MDFS offers a
nunter of facilities not availanle with
Arorn format discs. Ay bad sectors
encontered’ are automatically markad
and avolded, Tiles that are initialiy
2rassd zan still he Fourd iy
recovered. It is poszible o use both
tne disc filing syston and  another
filing system  (say cassobts or
Teletext} together without switching
betwean the two.

The Professinal MOFS cones with 2
clear goncise  manual,  and tho whols
systom  was  very ploesing o [ TE
although  the controller bscane tather
warm  In uze, no problemns  were
encountaAread,

To sunrarise, The Konda Professional
MDFS will, like the Microwars system,
doutyle the capacity ol any drive
it is used with, and offcr a filing
Sy&tem wikh  moch more sophistization
than will any systom bused on the Acorn
DES, It also has the significant
advantage of saving the disc user Zk of
MAory Compaced wikh other disc systems
currentiy avallanle. The major
drawnack, of course, is  that Asorn
formzt disos cannot be read or  creatad
Girsctly buv  must be converted o and

CONCH LS TONS

fron the Kenda format. using  the
sopplied disc-bassd cltilities.

Both tams perforned well, and the
only wey o choose batween thon 15 to
loock at  the 1 wilah Lhey
clfer.,  If you Azorn compatibitily
with up o 128 fiites (version d.98%
witnin the constraint of an Acorn style
filing  systen, then the Microwarz
systan should be the cholce, Howevar,
it Acorn compatibility iz not  wvery
important o you, and you want  an
intelligent system which takes up no
user REM, axd heodles files Synaminzslly

using CB/M type file commands, then the
femda systommay be the one to  choose.
This 15 par farly qood  for thosc

with gnificent file handiing
apptications. thers ars vwo points to
bear in aled 1f vou are going to bay
either one of these upgrades:

1. Melther of the twe systens
revvicwed allowed 2 ROM expansicn  board
te ba plugged ia at  the savs tine,
except  for toe Watford Elactronins
board, although we bolisve that ¥enda
ara medifying their systen so that  an
; board may  be instailed together
with the MDFS.

2. heornselt  discs with diso
protection  could not be read by either
of  the deuble densiby  controllers
reviewed  aven  in the sipgle density
mode, as tne prolection invelves direct
access to the 8271 controller chip.

wWe have hesn toesting version ¥.9 of
the ®Micrvoware O0FS. version 9,98 will
pe available early in 7984, and wili,
it is cdaimed; simulate the registers
cf an #8271, in such a way as o allow
protected Acorn discs, of  the kind
curreatly produced, o e read. We
understand  that thia version wil? alsc
alliow a2 maximam of 128 Filles per disc
surface. Microware #ave told us that
verzion .98 will be supplisd  fres in
exchange for version €.9. &4 version 1.9
1s also planned which wili contain ies
owil BAM, thus  releasing  about 2k ol
user  memary for programs, Wo firm date
is available for the reolease of +his
enhancsment.

wiz  would  like to thank ooth
Microware and Kenda for their neip ard
coopsraticn wolle  wompiling Ehis
reniew, =
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5.0 s DANCING LINES
by Pravid A, Fell

This progran not
interasting in
raally randon at all.

This iz & short prodgrs

produccs an Aarttractlye sorasn

by  simulating toe  pouncing

potnts amhn, the soreen at Le%8
with a imbia Lire draws
DEEWoD twa. An v andoin

built p on the and
in the sane srder as it was
created. On on o has cempiled?
the DYGHTAT repeats Productys a
different sequence Zor axch Scresi.

HANTLE WUMISERS

I ey fachts Lhat
program B pren
wilhout ary ordinatss b

sl e

storsd;

ing

are  the cechniogqee used, amd
this ol Razic's  random
aumber  gonorabkor.,  This  is ok a fruc
random nanker generalor,  Dub produces

what  are Lormed osesdo-random nunbers.
that ke numbers that it
Ty appear rardom, and frdesd
aosl tasts for randomness,
it ara y preduced hy a fixed
set of caloulations which can be nadc
Lo repeat khenavar  a Faoed! 5]
starting point, for the random numlber
ik is gou.;'ible o
regqonctate & .[x.rtlc.ular savies  of
'ramdom” nombrers.

Tnis msans

To seed L Bzzh's  random nanber
gemerator, you use the Formd

K2R N
wiere N is a negative nuomber.
exampla, try this:

EEINT END{-158;
whienn  Pasmedingt the Basic random nuamber
gquostater, Lhe value that  RBHD rebaros
is the =ame ag was passed to it, in
tnis case =103, Once negative value
has  heen pesgsed, the generator  is
secdad’, and thus now predictable.
Morsover, 1F you now type:

PRINT RHG(1E)
for exanple, imnediately aftsr seeding
the generatnr as doove you will  always
gat a9 prioted, which is always tiw
first waluz to hi roeturned  in the
partiouiar soquence chosen.

A3 oan

only  produces  an
ahowing now a sequence of random nunbers gensrated in Ba:

interasting

apnics J]qp ay, kub is wvery

1z ool

LPROCEAM NUTES

In the program, Jline 120 of tne
program creales a random sesd, and this
linas 138 and 150 o scart
tor  off  peoduciog tho samce
D onabers, Lines 148 amd  T6E
= procedurs o produce a scoreen
ob Iines, and xoth the ©alling and
seoding sections are contained wit-hin a
SEREAT oW THTTL Toop what
endlessly, or until Facaps is 1

At the start of the program, line 9@
turns oursor, 23 this only
Gerves Alstrac n it graghical
dl;Oujy.;n Line 188 eflockively Lurnsg
- the  f£L )h'mg colours, wWnich arc
itably yoing Lo be gsneralsl as a

Peagigle af both  the e of
axclugive-or plotting  amd = “random
colour range  that  is selected,  and

unathbra

which would appe ive if lafl

Fashing. This achlaved  ly settiog
the  'mark' =riod o zers, and thus

leaving all  of  the flashing  colouars
permanenty  in only  one of thelr two
possiole colours.

The display itself is oroduced Ly
tha proceduors PROCpicture. Lines 218 to
280 generate random starting points aod
rardem  incremedis  for the two ands of
the line. The increments are fized so
that toey will start the twup  ends
Toving off in opposing dirsclions.  The
FOR ... MNEXT loop starting at line 256

—_—
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will determine how many lines will be
drawn  for each pattern, and adjusting
the value of 500 to, say, 198 will give
a shorter pattoern,

the procedurs uses the  owclusivo-or

GUOL plotting option {(selected at line
AW, arud e random coloar .
Exclusive-or  plotftiny nas the wnusual

property in thot, if any graphics with
the zare oolour  and co—ordinates :
plotted an even cumber ol times, then
they ‘cancel' oub, leaving  whalewor

1 REM Frogram Dencing Lines

20 RF Ruthor mwvid A. Pell

38 REM version 1.2

AF REM BEELRG IAN/FER 14984

S8 REM Program subject to Copyrlcht.
ag

TH OO BRIEOR COTO 478

B4 MODE 2

9 WVUZ3:T, B E

THR *THy

1E Il

128 i =ARSEND
T30 AE=EXND{-SEED%)
40 FROCoicture
156 a%=RND{~-SETDE)
167 FROCoicture
176 UMLITLG

1588 kD

185 1

138 DEE PEOInicsure
20 K1E=END(1279)

AVE Y1E=END(1E22)
220 X2% TNI"('I.»,’;"BJ

2320 ¥ZR=0RND(1823)

249 XKIVTS=RNI(4)*5

208 Y] T5=RHD (4 %5

208 KI2%=-REND ;%3

270 YI28<-RND (L) %3

288 FORIE=ETOSEE

299 GIOLE, RND(T 6} -1

3@E MOV X1%,¥13%

310 DELW K2%,¥YZ%

320 LEF KVRHXINET272 HIld=-ENo(4) %5
339 1w

THXIT%<CE KI1%=ENL(4) *5

happened to be on bR soresn o : As
wo start of with a blank  soreen,  and
all pletting is done twice, at the same

in the sane coloar,
thalb tners is rothing
lz[t on the scroen by the snd of the
suBQUanTa,

no—ordinates ;

and
the nel result L

with
point
{in this

Limes 333 to 448 ars concerncd
e mechanics of bhourcing a
arcund  an enclosed cectangise
case the soreen) ,

IF ¥U8+¥T1351823 v [1%=—RNG(4) *5
L YT3+VT %<0 YIT3=RND (4] *5

SF OKZEIKI2321279 KLZ%=-RND (4] %3
Ll X2%+XI 2840 KI25=RND(4) *5

TF Y2RHYI2N1E23 Y125>—RNDI4) *5
39 TF YZSR+YT25<H YIZE=RND (4) %5

SBE X1E=X13-HI%

a1g v1s ¥I1%

420 L22=X2uEXI 25

A3 YIB=Y2%4YI2%
443 SEXT

454 ENGRROC

469

178 (M ZRROR (LL: MODE 7

48E 11 BRRCYTT BEDORT:SRINT" at line
"3 ERL

SR

+ gonerate
ied o tas Le - :11 noLgh Lhe duration parameter

blrd-like sounds. Tt can of course e

meedi in toe 800 statenont has to be

3 fav host effaot:

T8 ZHVELOTE §,1,5%,5,-14%, 30, 38,58, 58,8,8, ¢ VB, 13

23 FOR I=§ TO 1EFE:SOLMD Tp 1,136 BRI (43, '\EX"' : 235
_ _ =
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MACHINE CODE GRAPHICS (16iK)

by Peter Clease

Elthough the BBEC mizuo is
any form of

sfully in
e, Thils mostn we start o seriss  of
principles of machine code graphics.

: How ale)
maitl i-coloured
‘sprites'  or
wiil ziso describe the
sonoarlow these characters
spittly and amoclthily around
vivhougn the main roctines
will
i1} also show you oW
routines in Basic
CFome kpowledge oI

elp in urderstanding

recin iquez‘.i .vb

A

tae routly vou ocertalniy  won't
el boobe an siperi.
Machiae  Code Craphicos ds nol A

simple subdject, chough the  resdlts as
S in many connercial compurer ganes
can oe outstanding. This month we will
Teok 2 the basio scraen structure and
the datin an ot characters in oode 4
(zasy  becauss  only  twe colours  arc
ooszibley before moving on nexl month
to multi-coloured characters in xodes
1 and 2 ard lalkey ke animation
tacnigues,

HARRKRA A KRR A

TROPDLC LON

T create ph 5. bthe  computern
Tooks ab nuvmosrs tc,reo in the area of
its mEnory Known as lts Cscorsen monory!
ard  converts  those nurbers into pizel
pavterns and colours, & plxel  1s  ths
sl lest plottable  peint possibic in
any moda, To o all
the programmer has to do is to store
the punbers cortesponding with  the
lmage iy wanta to produce in that area
of memory. To producse graphics in Be

'I'fe

te grapiilcs then,

mainly bhe  in

capanle of &

marry of the commercial computer gmmes availlable, Is o asae
arkiclies

collent graphics when pregramuned in Fasic,
animation can soam very slow and uneven beacause of the
1e the dispilay. The solution to this problem, and one which has

“ime
by

takcon to
wised very
macning

casic

which will introduce  the

availal for this purpose, and these
themselves are produced by machine code
subroutines.

writing progezns
BUTOE 0T [oF

(me consequence of
that directly scoess

ahy other pert ol moncry)] 18 thet  such
programs will not work across the Tunc.
In many ocases comnercial softwsre for
tlwe BBT  Micro has  ignoved  Lhis
poimntial disadvantzge in favour of the
banafits in incressed  spesd that
rasult,

T wour would liks o see  the Dasic

verslon of o machine code program that
t5 a short line on Soroet, Ly

The

in the {cllowing progranm and run it.

13

28

33

41

& REDPEAT UNTIL FARLSE
TE no Ting 15 wisginio ab the top of thw
sorsen  Then  you may nesd to move this

down onc line by using
mzy  tind this uwhecessary or that
values other than 54 are  better
depending  on how your TV or monittor 1s
adjusted - s2e page 23 in the  User
Guide), so that the top line of the
dispilay 18 cleariy visible. The first
line of the program selecks mode 4 and
switches off the cursor betore poking
the  wvalus 255, oding  a sclid whits
ling, into three conssoutivo  positions
across. the screen. It can be ssan that
the  m=mory locations are it
consecutive. The reason for this will
hecome apparent ™ when we discuss  the
soraen structures in detail.,

*TW254, 1 fyou

in a similar way would be extrevely The mnachine code sguivalent of Lhe
slow, and henes & vange of graphics Aabove 315 as follows:
commands and gafinable characters are )i o

BEEBUG
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T EOR PRAS=Y TO 3 STRR 3 £ i L

26 PE=12039 T ] ' -

36 [OPT PASRS

46 .stare

S LIEY FEE:J5R SFFEE:LDA #4:1052 4MEER B

BE L4 p235:5TH &536E:5Ta 3808 5TA 5 H
55814 - e

TH RTS -

8@ 7 ] 5

G NERD PASE

TG TTHME=E: RERPEAT UMl TIMERAET ; h

116 CALL start '!f_ ]

126 VI2023;31 814,09 7 e

TEE REPRAT UNTIL FALST Layout of pixels within a character block.
A5 18 always Lhe case on bie BED micro, veponding  on Ute mede, each byte of
Lhe asseubler code is eit‘l;’ljai'.ﬂ:—?ﬂ witnin a SCIeer @ennyy  represents  slther  wwo,
Aasic  program. In  this  particular four  or a@ight pizels norizonlzily (see
instence we arc loading at &2008. ns the sections oo the modes for detadl
first iine of machine code changes to ahouk  this). The screen's bytss are
mode 4 oy executing The equivaleat of always  arrangod vertically deem
VD220 4, and the second line storas the charactsr bleck  coluans,  The Jdb agran
valucs that produce the display=d line beiow demonstrates Tais for  nods
at  the appropslate memory loceticnas. A From  this  you oan zos  that
pime delay has been  incorporated  so charactar bicck is mads up of 4
that vyou can see the assembler listing norizontslly, and thus nach oyte

of the machine

e pefore $he  routine represents twe  wixels  in tnis  mod

itgelf iz emlied. Press down Shife and foreen mumory starts feom §3B99 In this
Ctrl begether if you wanbt to Xoep this o Ums giner medes have dosimilar
on che scroen for longsr, SErUCtuT S,
SCREEN MAMORY STRICTURE Brte Mop_for rode 2
The Basic screen structure in oy of Charactar ock 1 Block 2 .
the graphics modes [s that of lines of 1 w3p0m [asees w3 afasmal [a192a]sza08
character  blocks  running  acress fhe EELEIN PEEEEI TR BT AE T ISP PH PR
SCres. &38E2 BR300 R IMN 2|20 1A LG22 RaE2a
EEPEER DR TR PR PRl k]
E2EEA 15100 (22214153410

EI3WED (0G0 3T S E 3610
E3JWE IR IRAR TL3E161L3BTR
E3EHRIEEY B3ET Vi63E10

157 charecksr & il z-—d:‘; N l];xh 45k

o] N & 3280 |5:3258 |£329¢ |5 3295

s i 3251 1632089 1532491 43299

] 83782 j&a308s 63292 | 63298

B { 53283 |43288

- E LTy l;—].i,OCk AT
: Tt 18 important to note the incrsase
B H‘_‘: i‘:::mtu in value from the botton pixzel oi_ one
Layaut, of chatacter biogke in b o chutac:t_ser lock 0 the top pixsl of the
& 4 charscter mcde. (oodes 7 wnd 4 nlack DEI(JW; (&261) 45 You will soe
lafter., You can soo that byte  addresses
changs by eight as  you  move
hovizontaily. Since each byte coedss for
twr pixeis {(in this wode) ,  this means
Fach character hlock is zlways made Lhat by moving a characler cne byts Lo
c}f-_ & combination of pixels arranmed  ac the Vlgnt You move it twoe pixels, @

iz the minimum incremsnt for a
character, Later, ways will be shown of
moving characters one pizael cnly. B

n & oy 8 wmatrix.
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kLS

Soreen Menory

Motz Start End

&3599
T&3980
&390
B3EUE | ALl at
&33O0 -

&HBEE
86900
RTCED

= s b — E

=1 g

Lo shove shows Lhe
5 of scresn memory
ferent moxles.

A1

Of thase

1, 2y 4 and
5 sorices &
w1l 7 wailch
w5 {useE
ard &,

only medes
s modes.,

The bast way to deal Zurther witn
lne code orapliles to wxaming
aomade on its own, now thalb you know
auouat bhe soreen structare,

MOLE 4
i1l start our dotalled Look a4t
the different modes with mols 4.
wiil work in T8k of menory, ;
caaractors ars largs  encugh o ses

and, wizh only  bwo :
at any one  fine
straight-forwanrd,

moche s
Bil valus = §
Bit valuc = 1
coiours oould  be  changad if
ired by using fne VU 19 command .

fe R RARPEERARARAR

coloar =
wolodr - wWalte

Fight hiis ars found in by ovte,
oF mEnmory Locotion, and soosach nemory
location cdes 8 plxels. W6
character oiocks consiat of 8 oy 8

pixels, & whole characlsr in this moeds
s codad v elght consacutive hytes  of
oory. Each soreon line consists of 48
zractors, ocquivalsat be B by

=333 bytes of memory.  Thus  to aove
the

herizontally Wy one
sereeh nencry addéress cnanges by § a2
o move vertically the scroch memwory
ERGT changss oy 128, ¥ou may Find it
Nelpbal bo draw a memery  map  showing

[1

ol start address  of {ne [ipst
character In each row and each column.

Tach oyte codes just one line din a

character  Liock oz in the following
FRAMp e

IRV BRI RN

23

an o= oa P oor M1 T
would  give & line of pixels

Thus  poking the  binary e
131188117 Into  mermory  iocation  &3800
wiil give lne above petimyn 42 a line
in the fop ieft memory location. Try it
HMODE @
2E58EE=1719
The wvalue 179 1s the decioal for the
Binary nuomber 1H118311,  This  coald
equally well nave been but in hex as
&R, i

T e

ole, the olotting 4 spac:s
invader saould make e ool thds
mle clzarer. Traw the invader in an 8
Iy 8 grid.

R HE
" i
e Fae
Eiey N
B
2y
S
F234
Tk oL
2533 Y.
S FE
Byt SEE
Feias S b
Sread i
oy B gk
Shdngy 5 5
B b
foe
E At
" ]
piir
- i
Ed
§§§§ : i
TR

BEEBUG
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Mow oconwvert each line o Sinary and

Thence to decimal

Line | GSHETEA0E = 3 [Gecimal)
Line 2 @@d11388 = 24 (degimul}
Linz= 3 13113181 = 783
Ling 4 11111131 = 255
Line 5 Gd11318% = &9
L.1n=' o ddINEY = 35
FOERERD = 66
BT AEEEEN = 129 (deo 'JT*ldl)

sksion ol tae
draW  the  shacs
in Lhe top lalftc

J.I\Jrzl’"C‘}_’ sl t‘m— Sobasn
chavacter posikion:

19 MODE4

28 VD23 e E g e

3 OPOR T%=¢ TS 7

FZAD bytavelos

5 Z{E9829F1% ) wnyvlovalus
5 NEXT i%

TE RKPEAT UNU:IL FALSE
BY ATA @,24,189,255,63,36,56,320

it

Wwe  oan put the sars thing in nachine

aode. ilere the cuwde has boecon put in the
form of LW orocedunes Cal led
PROCazsonble and PROCinvader that could

ba incorporated into any Basic program,

L2 MOCE4 svDU23; 1% 66

118 PROCasssnkle

PZE POR TE=86A00 TO &6BEA STER 16
138 PROCLovader (I%)

144 KT I%
153 ENL
186 :

TEBE DHFPREOCassenbhl e

131¢ FOR oa88=F TG # S5TER 2
1326 P%s
1838 [OBT Fass

1848 .starc

TERE LY 3§

1460 .loop TR &79,YI8TA (SBH) ,7:IVY:C
FY $3:BNE loop:RTS

TEY |

THRE HEXT PRES

T@98 [Fom I%=9 10 7

1156 HEAl A

1116 I%7&73=0

1120 NEXT 3%

1U3F DATA 9,24,189,255,68,36,66, 119
114G By PR

1153

116E DESPROCInvadar {(Doss)

1178 2a80=poss MOD 256:7&881=pust DIV 2
36

T18F Call start

1198 LNDPROC

cumlkains e decimal
wizl produss  the  spaco
datz iz poked ifuto the
locations  from &7F ro 877 and  the
maciing cede storsd at 000, In alfecl
the dats iz 4 tor stored [rom &70
instead ol ual o arce of weaory
from &3 o ragcrved  Tor  gmer
defined characters.,
RERR AR TR RS
Since  the bytes are
grouss ol 8, rvunning
daba at  the =nd ol
raprosents  tne lines in > charaoyer
from top to bottom. Thos the  walue of
the top Time is #, the sacond is 24 andg
50 on.  To produce your own characker,
work out o lines as we did For  the
Spuice inv ;‘.er avove {asing a chavacter
dafinzr  such as  that  published in
BEEBLUG  wolZ  KoS wiil Zz  things
2aslizr), and then place  f duta for
the  Llinss from the 2 line to the
bottom in order in the data statement.

The  dave

nurhers thal:

arrangsd  as
downeards, the
- Progyam

PRUCaszanble rust be called
assembls Lhw  machine code  re:
=, Fram then o1, wWrlting
PrOCinvadorfaddress) whare eddrass' is
o saraech address {bziwoen  &580¢  and
will place a space invadsr on
the soreen in a corresvending position.
IL you do this, you must make scre shat

v address  marks  the start of &

cnnract\:r block  on the screen o the

ar wi:l be split up ints Zwo

szparate pa . Jn QLY exunph, pror}ram
the  loop from iins 128 to 140 puta

space lnvader in every  otier po::lt_or'.

in line 16 on the scresn. Iry W Elking
oul the wemory address to out  invaders

in other positions.

You o might also iike ko try moving

the invader ahbout the reen.,  lo o do
thisz  you will have e £ind some wey of
delating space  lnvadsy  in Gl
position i: e re-displaving it in

another .
AR R AR Ry

Moxt month we willi
of machine code graphics in the other
wodes,  including  Lhe generation of
Tl ?‘1-—( oloured charactars.

ROFH R KRR KR Sy

TR AR

cover the  basics

BEERUG
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PROTECT YOUR BASIC PROGRAMSE
by B, Roardnian

This Interesting little utility is
for thwse of you who wish to protect
their own programs by making thom
anasabie by anyone wio Jdoss ot Know o oa
prearranged  password. T comes in the
tform of a procedure which must be alded
ontoe the end of tho Basic program Lo be
proweclad,

To use it, first btype the procedurs
in armd save 1t away on cassette or
dige. Then ‘spool' it out To cassebto
or disc ander a different name s.qg.

#EP0OOL LIXTESP Lreturn
LIET {retuarn>
*SR000 <relpairne

This now means  that vou have a
varsion of your peogram saved, ready to
be *EXRCed onte The snd of your progran
to ne protscted  {See Uscr Guide for
full expianation of *5P0O0L and *THEC) .

Wnen thab has been done; ioad in
your Rasic program (make Sure  thnat  no
line nuners  sxoeed 320037 0 Then Cype
A EOCKSL and walt For the
Bra program  to lozd. This has
acwW been Joined  to the end of  your
DEOGrEm.

To  lock the progran, type PROCLOCK,
and type In a password when prompled.
The password may ZJontaln any charactsrs
and  be ap to 236 charackters in langih,
obuk you will heve to  vamsmbesr  the
password  you  chooss, so keep it short
and meaninyful. Once the gassword has
ween  entersd,  the machlne will pauss,
wWilie 1t scrambles  your  progran,
changing the bybtes of coda. When that
is completed, ELIST vyour orogram  z2nd
took  at the code - it should make
acrrilic reading?

eyl this scragioiod version away and
use it as your main copy f(although it
cannct be RIM in its scrarthled staks).

Whan you want Lo use the program,
aimply load it i and type  PROCLCCK,
Then type in the same  password  as
bofore and  your  program will  be
un-scramoled' . If you  Eype i the
wrong password, the progran will e

scrambled again and ab this stage dhe
program cannot e recovered, S0 take
care not to forget the passwornd.

Note  that  &C1 at line 32899
represents the length (puus one) of the
LOCK procedurs and is inciuded in order
to prevant bhe TOCK procedurs  itself
being scrambled! Do be careful to type
the proceduarsz  in  EXaCTLY as  listed,
otherwise PROCLock itgelf mey becons
scransled.  Thiz will producs  error
messages, and program recuvery will not
generally be possible.

You can  try oub the OO procedare
by btyping in the whole Drogram
helow. Then procesd as Follows:

LISy

R

PROC Lok
LIST

PR Lok
LEsT

RN

Befare ontering PROCLock the first time
the program should LIST and RUN as
nornal. After locking the progran, LEST
will display the scramoled version.
Tyoing PROCIock @ second time shouid
now sascrambls  the  program, and  you
chould be  abils oo LEST and RUN tho
program ag oefore.

@ REM EXAMPLE PROGRAM
1 BRINT YTHIS PROGREM I8 UNLOCKED
Z END
3Z2R9E DEFPROCLOCE
3214 INDUTUPASSWORD " KEYS
3202 TH=PAGELS
32033 RRPRAT
32340 RPOREE=[%+Y TO I%-4+7I%
32056 Y3=81F AND (ASC MIDS (KEYS, X% MOID
LEN REYS, 1)}
32060 YHB=(TXE AND HE0)+ ((2XE AND &1E)
EOR YY)
32878 RBEXD
32088 IE=Xu+3
F2G93 UNTILXE>TOP=501
32130 EWDPROC %

BEEBUG
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FOUR NEW GAMES FOR THE BRC MICRO

Reviewed by Robert Barnes

PROCRAM ; TRANSISVORS'
SURPPLIRR: SOFTSIOT

ERICE ORG.9Y
RETING 3 ®F%

EiWENGE

VErY  novel  gane,
cole, ig set K
imaginary compater  whose insides are
Gigplayed on the scroes, This shows Lhe
CPU as the heart of the Domptat ]
all its commecting data lines radisti
cut ko the sides of the soreen.

el the conpoter's more.
COMRoTE S (tesistors,
slors sbe) ars attacking the Cpd,
whirn vyou have to protect oy firing

pulses of electricity down the data
linos.

This will destroy any component
oy the data  line soelect
i comaonent  should reach the
CPI, then a life is lust. There is alsc
& 'zap’ key, which destroys a1l the
altacking components o the soreew,
This can only be ased  ance evary 20
saconds,

Inis  somewhat
surorisimgly good to play. The « ,rapl ios
anG sound ere Lo g high  standard, and
the gare represents good walue for
morey ,

PROGRAM ¢
SUPPLILR:
DRTE

RATING 1

This new releasc from Virgin  Comes
i an wodaptation for the BHC micrs of
the arcade geme Pengo. [n Lhis game the
player is situated in the middle of 4
voore Tilied with Blocks which iy
either os vapourised or moved with a4
ing  acticen. The room alsc contains
a murher of  charactors  ozlled Speds,
which musl not ba touched. 'iheae Spods
mast be destroved by using one of  two
methods. The first, and heg £, method iz
Lo sqguash  thew betwesn two blocks but
they can also be destroyed by stannirg
them first,

fhe game increasca  in  Giffiog? ty
th ezch new screen, as the muser of

[

Spods  also  increascs  sach Lime.
schieve a really goud scors, you
=0 try and position three s
brocks in a line, and you gain 2 oonus
wy finishing & sorsen quickly. Tne need
e think quickly and vespond to a
continug coangizn situation provides
an intcresting game.

FEOGRMAM 3
SOPPLIER:
PRICE z
EATTHNG 2

Vortex is ved another we
written game Lrom  Sof-ware Invasion,
who o are psally suilding a igl
dtation for  themsslvas in Ll
ing of graphical games for the Fac
wicre.  Ihis  g: Jsc high resolution
graphics znd is in black and wnits,

cieverly

ts kisd  bat suf

at‘:t-.ackim YOu Erozn
sides,  you m: dc_olo_\{ =

to destroy th £ brying
avold  the asidroids amd spaca dt:-brm
which nurvble towards vou., The feature
that ks this gare stand out is the
way in which opjecis appear to gob
arger  as ey move towards vaa, oniy
to shrink again as they move away (thig
seams to be  altost a  trademsri of
Software Invasion). (T&'s called 3y -
Ed. | ’

This game is a very sood erample of
rs p&lhqp&:‘. from thoe
avsence of any colour, wnile toe Qs

BEERUG
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itsell offers little In the way of
VArloty.

TROGREM BICRALL ARCADE
SUPPLIER: KANGAS CITY SYSTEMS
FRICE : BT, 35

RATING ¢ AEERE

Finbal % ig ar excsllent  now
gamz  from  Zansas  who  have  recently
murnad [ron producing  solftwars  soisly
For the American Tandy TREST computor
o producing  programs
Wit inball, ths scresn
faithful representation o

ST, Yoro nove  ooni
fliopors, whilch

ing. Colour 13
thougn it is a pity that
whilte, 25 14 can sonstimes ke di

Eo e,

Tne  festiure of  the progran  that
maxes it ge good, is the facility bo
crealz  your own  design of i
machine., “here ars six scrzen poges
shapls which can be anywhere on
the noard, and the layoub can ke saved
b cagsolte fov ater ase. The gams has
a iot of facilities, wil upl ke many
sthor ganes, are oob Ju Lmicky. Tas
game 1ls wery fast, with such olever
foatures as A ball that  actually
nangzs  speod,  just as  With a veal
pincall eachioo.

This iz a gane woleh I sm Sure most
macple  of  any  age wiil  like. Mike
Thelk, wno wrote this  program, has
orcduced & winner. Pinball is bigaly
recompendad, even at ks velativesy
high price.

EDUCATIONAL SOFTWARE

Reviewad by Johe Ferlidns

Gohn Perkins  rowvio

Aoornscit,

Fh
acornso b ASK
Pricar E9.495

B

Fansmaker 1s a progran which  allows
a child to bui:d up an “ideonbikit!
plotore of & perscn.  Ths  instructicns
are <lear, easy to anderstand and Icad
the user  theugh the program in &
straight—forward manner  without undue
petiticn. I [ouard  the  pictorial
prongts,  for the ase of the space tar,
and for ilnecorr: respoases, novel  and
ineginative, The lemgth of some of the
instructions and  tne  voocsbulacy usod
woilld sesw to put 1ts maln use  in the
uppet half of the stated age vange of 3
to 72, armgd even then, sarc of ihe terms
would neod oxpianation.

Sufficisnt opportuanitics are given,
uiiding  ap = Facs,. and  on
icn, to make chargos  and bo
imsnt. Thi= final Tesuiis,
‘zan be a little disaopointing
since it is difficu’t to prodece &
resuit rosembling what  was  in o onos
'mind's eya', and ons does get  a

ain feeling of smnoness sbout the
‘tor a while, It is oven aqulte
to distinguish between tne

one of & set of TE edo

ational programs now bhelng narketed Dy

lomger halr
for the menl

Tnz  deomentation s sleple bal
adequate. I au not letally  coovinoed
ahcat some ol the:  suggeslions  for
classroom use bul it could Drove SORNE
disgussion and obscrvation as well  as
being a wvehilcles for art-wors, A.5.X.
clairn their “programs are designed,
ahove . atl eise, to make learning fun™.
Carvainly tue childran I tried it out
on fourd it [un o use, greebing their
results with  hooks  of  Taughlsr,
although T @ not sure that they wors
actually Jearning much, Irr all, I
would Judoge it oas Tight—wzight Lun wiln
Limifed classroom application.

BLERLI
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&-’1‘ TEE TELETEXT MODE (BART 4£)
" by Mike Willtarms

To conclude our series on the Teletext Mode, we describe this month a colleckion

of useful procedures for creating Teletext Mode displays

size digital displays.

The Teletext Mode iz ideal fox all
marmmer of displays, particularly as the
front page that introduces a  program.
All the colours are available, texk may
be in single or double height and there
is & cowplete range of graphics
cheracters as well. in  addition,
manory  usage is unlikely to cause any
problams, as the screen display uses
only Tk of memozy. If you yenerate
Teletext displays for mors than one
program, you -8con begin to realise that
the same requirements keep on recurring
and a emall library of instant
procedures uvndoubtedly saves lLime in
the long run.

This month I propose to describe a
number of procedures that I have fourd
to be useful on many occasions when
generating Teletext screens. Befors
describing them in detail there are a
few genexal points to note first. For
mazimum  flexibility, most of the
procedures will create a display in any
position of the screen. This position
always refers to the visible display,
and any control  characters oCTUpyY
preceding positions. Make sure vou
ieave room for these. If any procedure
refers to an area of the sCreen,  then
the reference position is always the
top lefthand corner. Most of the
piecedures  specify a colour (or
colours) which is always specificd as a

value in the range 8 to 4. This is
converted to the range 129 to 135
{text) or 145 Lo 151 (graphics) within

the procedure itself.

if you try out some of the
YOu Ay

Finally,
examples given in the text,
ooeasionally fing cdd graphics
characters appearing. This ig usually
hecduse the prompt character *»’ ham
appeared in & position where it ig
interpretad as a graphics character. In
camplete programs this can be easily
avoilded, and is oftery the reason for
the ‘REPEAT UNTIL FALSE' loop that you
will see at the end of severzl of the
example programs in this series.

including one for large

If you type the procedures in as
they are intreduved, then yvou will be
able to test them as we go along.

GENERAL TELETEXT PROCELURES

The First procedurs allows any text
message to be displayed in any  colour
and in any position on the screen.
This is defined as Follows:

1668 DER PROCmsal {msgf ,o% . %% ,v5)

TE18 PRINT TAB(x%-1 y¥2) FCHRS (128405 ) jins
g3;

1628 ENDPROC

This wiil display the text msgS on  the
screen, in colour ¢% and in 2 position
given by x% and y%, where v% is the
line number and x3% is the position on
the line. Romember that the top line on
the scresn is always referred to as
line § and that likewise, the First
chavacter on a line is in position &.
For reference, a Teletext Mode line is
4@ characters long (6 to 39). You can
test this procedure as soon as you have
typed it In. Try typing as follows:

CLE

PROCIsg 't ( "BEEBUGT, 2,16, 18)
You should see the word "BEEBUGY in
vallow, displayed on line 1g and
starting in position 16. The ‘cLg!
coammand is not strictly necessary, but

will ensure that the screen is cleared

of any existing information first, i

BEERUG
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when asing the procedure,  ravembor
that a conlrol code only applies to the
line of %he screen on which 1t is
piaced. IF your text overflows onto
the next line, it will normally default
o white ke2xt on the second line.

The secord procedure is similar, but
produses  doubls  height text.  In thnis
wversion, the top and bhottom  halves  of
the characters are the . sane colour, but
yoiul  oould  rewrits iv with  tweo
paranetors old and  o2% ko allow  the
pogsibility  of the top nalf (c1%) and
potfom half  (22%) having  different
COIOUESo

P19 DEF PROCMST2 (msad,c%, 2%, vE)
111F [OCAL 1%

1128 FOR 1%=vE 00 v+ .
1133 PRINT TAD(x%-2,1%) ;CURS ([2%9+0%) ;00
B3141 ;inmgs;

P49 WEXT i3

TG LNOPRGC

Motz that  this cime, the text will he
proceded By two control  characters.
Rastetbar too, that with both  thess
arocedores,  the  text, msgs, zould
itgelf contain control characi=gs,  In
this way the procodares coold; e
zxample, be used Lo produce flasning
toxt. for example, try typing:

[

PROCMEg 2 (CURS ] 36+ BERBUGR, 2,15, 19}
Thiz will not only display "BLEEREM  in
Jdouia  helght, yellow letbors out Che
tost will be flasaing bscause of  the
axtra control  characer added onlo the
front of the werd. For this roason, the
position of the texi on the line hes
hzen givon as 15, instead of 16 as in
the provious exangic, in crder to laave
rosm for the extra control character
and a0 have the test displayved in the
aame  position as before. Ihe  wld
chatanten that appears  iomediately
afrar "BEFMBIK" on the botton of the two
linas is mereily the bottom half of  Lhe
normal  prompt characoter '>', which is
also  affectad by the 147 control
character, Just press  Beturn befors
corttivuing,

COLOUTREN BACZKGROUNDEG

e next procedere is concerned  not
with text, but with graphics and allows
any mudcer of Iines on the sorsen to be
given a ooloured backgroand:

12¢¢ DEF PRCChack (o%,vi1%,v3%5)

1219 LOCAL 1%

1229 FOR i%=y1% TO y2%:VDU3I,@8,1% 145+
%, 157 :HELT 1%

123§ BRDZROC

fhis will colour ihe background from
Ling y13% down to line v2%. If y1% and
¥2% pave e same value, then jusl that
one  line will e given a oolouared
background.  Tou aight also  decide  to
protect the coleored background by
redefining the text window as wa  have
done several blmes in pravious articles
in this seriss using the VIiRJ28 comuand.
Zince this procedurs  is only semnding
control characters toe e screen, and
not text, the use of the VDU command at
line 122¢ is more conclse than the use
of PRIND Tal. You oan try out  this
procedure oy tyoing:

CLS

EROack{d,. 9,9

<raturn>

FROCbac< (3,09, 19]
You sheuld  find that the top T8 lines
of your scrsen have o red  bockground,
and  the next 1% lTinzs have a blue
backgound, leaving the bolkom 4% lines
3= normal.  The sxirs Retuyn 13 nooded
in ordor to soew the next line as you
bypz 1t in.

CEREARTNG L1NES .

Mow for a procedars that at first
may sSzem a little  surprising, It ig
called  PROCDlank and puts a ling of
Spaces anywlhiare =31 the SCTEEN .
Although many  Telatexl Mode disolays
szrve just as  an  inkroduction Lo a
progran,  in more serious applications.
such as word processing, stock contraoli,
file handling =bo, a2 formatlsd  scovsen
in Teletext Mode may be the main
display. In such osees, 1t is  often
necessary Lo display, change and remove
s in  warious positions on te
sorzen. Different  ta=xt messages will
Lizely e of different lergths so that
you  can never rely on one  message
neatly  replacing another, Instead,
PROCoLank can be used to wipa ouf Tone
message first, by painting the relevant
positions with spaces. The procedors is
quite short:

1339 DEF PROChlank{x%,v%,£%)
1316 PRINT TAB(x%,v%) :SPC{L%);
132 ENDEPRGT %

ELEEBUSG
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A4 version of this procedurs was used in
the LINE ubiiity program jast month,
Tes use  1s alse  [ilustrated in  the
projiram FRXTED later in this article.

LINES asp BOXES

The negt procedure will display a
horvizontal line on  the screson, ons
grapnizs  pixel  in widel, by using che
graphics character with coda 172,

1239 DEE PROGCLING{c:, %1%, 22%, 48

14716 LOCAL %

TL20 wioldl, 21%—3, 1 45+0%

1430 FOR 1%=x1% TO x2%;VDRI]72eNEXT 3%
1446 NIRRT

&z in the other procedurzs, o%  defines
the colour and vi specifies the line on
the screen. The line starte in position
x1% amnd finishcs In positicn x2% on
thet line.

fipaliy. I have Included 3 somowhat
longer procedars called PROChox, w‘ﬁich
CAN ake el £ displays 1ok wer
professional. Using  Teletesxt ‘W.cﬂc
graphics, *nis will draw a4 rectangular
box of uny size and in any position on
the  soreen. Thiz can be used o
enclose text, or provide space for a
response, of by using soveral together,
can  gresent a complets tables format on
the screenr. The detais of this
procedure are as follows:

1568 Db PROChOR (0%, X%, v% , h%,ws)

1518 LOCAL of,i%.v13

1528 v1%=v%phk="1

1336 FOR i%=y% TO v1%

1340 PRINT TAB{x%E-1 .15} s CHRE (1 45+0%) :
15350 1% 1%=v%
il i%=y1% THEN PRINT CHRS245;
WT CHES131;

1366 {1 i%=y% VHEN PRINT STRINGS (w32,

CHRS163});
15768 1F i%=y1% TUEN FRINT STRINGS (Wwh—

% THEW oS=CHRSZLS ELIl 11
CERCHREAGE RLSE of=CHRSZ:

BxSraE~2, 180 ;OHRS {145+08) 5
tePd PRINT '2'< (2%+wi-1,1%};08;
1874 HEXT 1%

1624 LM)PROC

The garaneters requited are the colour
(o%) . the position of the box {x»,yn},
and the hzight ({(n%)  and  widsh  (wg) .,

Various Telelext graphics characters

THEN FRIWT CHRSTAS: LLSE
BELSE FRI

&
Bryvh OAND 1%<y1E THUN BRINT TR

are then arranged to display a box with
its kop lefthand cornse in the pesition
x%,v%.

Wien bullding up tables using  this
procedurs it is  iDmportant o overlap
the edges of the boxes to  achleve the
correct  effe and to [ollow &
saguenos of plu(_.ll'l-_s the boxss on tho
screen  [rom right  to left and top to
bottom.  The use of this dnd  saveral
other of the provedures is illustrated
in the following program which shows
how w@asily a  formatted screen can be
achiewved using Just tihmas fow
procedures ., b

Td RlM Frogren FEXELE

26 REM Vorsion 3.3 @3.120583

3E BIM Aathor Miks Williams

46 REM BRWWG Jar/Fel: 1984

58 REM Program subzoct to Copyrighs

G135t
TEd oL 7

P14 SRROE GOTD %63
TER OVOU2E00 G000l

P3E PRGOS, 3, 1,4, 55
143 PR hox(3,16,4, 3,25

I0E PROCHOK(S, 3, A,.? 14

163 PROChOx (5,166, 16,22)

178 PROTROR (5, 3,6, 16,14}

Rmsol (T CEXT PROCEIDURESY, 2,18, 2)

a1 {Merosedors", 2, 3,5
’M’ I-’—%u\_“mstﬂ (MPunction®, 2,26,5)
ROSNEGT (Fmag 1t s
1i"singte height texy", @, 18,7
ql (MmEgZt o, S,

'I["Z')J i2le hz—'lqbt toxt", #,75,9)
‘| wi L R RN
Paint backgroand, @, 18,80
‘ot ank® _.J, Sy 13)
Linct,E, e, 13}
S P Y

276 2RO -
289 PROCmsg? (7O ear a
230 PROCmznl {"lins
284 PROCmsg] ("Draw a '_1'1(—-“,-J,lo 15
8 pRiCmag] (hox™, 9,353,717

32 PROCIGY) ("Uraw e hox”
336 DRMThaok(H, 23,23
341 RUPEAT

$@,18,17)

33 PROCmsg] ("Press dsoape to exit™, 2, 18,23

364 BE=INKRY (149)

3T PROChEAank {5, 23, 3H)
BT ZI=TINEDY (148)

399 DNELL FALSD

438 ERD

410z

SUE ON ERROR (WER:MODE 7
919 IF ERR<>17 THEN REPCRT:DPRINT at lino

"iE RL

924 BN

BEEELID
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This conciudes our sories on the use
of  the ‘'feletext Mode. With the ideas
and technigues descrikbed in previeus
articles in this series, and the set of

procedures  presented  this  wmonkth, you
should now  be able to oMoiolt wore
fully the potential of the Teletext

—
Hode when writing  your

oW PrOYTAnS .
and produce atitracti 3

s iisplays.
a3 on the ase of

oy some further
the Teletext Mode, see article

Tharge  Digital dsplay in Mode T
el sawhere in this issus of BEEBOG.

1.5
o
5. gc\ a"ﬁé 0

WHICH OPERA
by Dhawvid A, Felf

NG SYETEM 7

Most of veu will propably we awars that *IX0 wiil return a aossage which felis

you which coorating system you have. What nappons, howsver. if you wish to wri
iy oadapt ltself to too
opariting systee, and oven tell if L is ruming in @ DBeeo or en 2l

automat i

pizee of software that w

zng ol

The angws: 1 5 1
inkey

cytonston of
impl arnan e all
ro12% (&B8l1y, It cakled
-256 (M=md, V=177 on enltry), khen
raturnad allows the ussr to
' what operaling  syslem
vz 1o any machlne. The
on couid be adapred o

1083 DE¥ Flos
bAlY LOCAL 2% ,X%%,¥%

Tg25F A%=129

1638

143 255

gl ={&FETEEW AND LSREPFEM)OLY
144

TReD TR AL AND &EUHE
&FFFFE0aY

TETG =A%

znd  rsturns oA @ indicating which

oparating  syster 1s instaliad. By
comparing  thae  value returned with the
vaiues In whe fable below, you can £

which operating sysiam (s running. if
you type the function in and then enler

FRINT FNos

voul  snoud see the rsasult fur own

CUFECY ing

vor software to modify itself o the
appropriats standards, it maraly n
to check the value veturnsd, oml
i i Thizs car have
iling  the Ameri:
t from the Ariti
Bacbz  havo

g aco

orwr, Dooalsoe Lo
less linma of d o0l eEeh
and thus o would need to
its output scoas not to scroll 4
itne  sorean.  Ancother usce couid be to

e 10 it is ruming
in an Fieclron, and if 30, nok ko use
Mude 7, as the lLleciren does not
sFupport this mode.

maks sclbtware rost

n Further way  to  distingdisn
operating systems 1s wvis the walis
ia normaliy Sad into the  unu
P2 location for DELRETYE 229 IL G
A toen itols oa 'UR' oporakbing

F1' is currenciy  ailocatad o
nperabing sysbems, and it dis
other worsions of  Lhe
7 iy sysktem  for  other countriss
will heve obthor wvalues hera. (For
axanple, thers 1s a Geeman E
the RBoebd being developed, and thi =LY
Gre, sSay, o '2' al the O5BYTT
243 lecation.)

az are grateful to acorn Jempaters
For the informatlon on wilch  ths
notes ars based, althowgn we  have not
peen acle o test fne routine described
ol & currant J5A M0S.

Sil

ﬂ_?q‘mé]
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059" o iy i‘aA BISASSEMBLER FOR THE RBBC MICESD
igqteﬁ ot st ' ] by U, Turner
e

If you wani Lo decipher machine zode programs for which the source code is nob
availablz, than you need a disassembler. The progran described hore will neln you- Lo
restora your own assemcler programs, «nd will alse allow yvou to look at the details
of macaine cods gamos, or the workings of Dasic and the Resh's operating syslem.

Macnine  ocode  programs  are asucally
wrtitten in a fovmat called 'Assembler'
in which instructions are represented
by casy  ta mnemonic  codes,
hels ars simole but
meaningful Bnglish words and  varlakblies
are likewlse vory cesdable,

The  assemalor. or source oode, 1
then convertad into machine code by the
Dowsk: '3 bhuilt in assombiler, the resgl:s
usually belng  prasented as & seguenoe
of  naxadecimzl waabers and - hohee
Chorougkly  unreadaile to all bot i
most technicunily minded oxpert.

in a word, but the ramining seven bits
aro 50ill the walid ASCIL1 code for thut
letter. The ASCIL representaticn can he
vaery neiplul in  identifying any  Lext
luded a3 data within  the machine
code program,

Occasionzlly, through  sane mishap,
you may [ind that the asscobled machine
code  wersion iz oall you have lefk OE a
perticular program. Thais iz where 2

: emblor will cana t\, your alri by
riing the oode L,Ltc}c
into a fairly readasle mnemonic format.
i a alsasse £ ¥oUo ocan try o
fathom cut machine code games and even
tiy dizaszenbl ing desh’s operating
syatem or the Dasic  interpreter.  fihis
is certainly how some of the oore
dn_\tcnla; techaical  informsticon  about
; been ohtalned, (n the
no  disassonbier  can
produce the oviginal source
Kl vou will  still need ko
oyl some of the output For it 1o
MEEE SEenss .

3

Dissassechle are  quite  widely
availaple, olten as a part of a larger
package such az the BEEBUGEORT  EXMOM.
Here Wi prasent a  stralghtfovward
sxample of 2 disossembler  that  will
oope adequately  with most situations.
ihis onc is in Basic, . though some of
Lhose cowiercially  availlable ars
themselves in machine code. You will
@ Lhabt & Lo part of the program is
mades o ol all the muoemonic codes
L’G"‘C‘qﬂla”ﬂ by the assemizlar. Iype  the
into  your microe and save
eite or disc.

orecisaly r
codo

The  outpak {rom the disassoobler
aonsists of a listing of the program
baing dissssenciad, with mnemonic codes

us2 the disasassmoier, *TOADY the

o ocode w0 e disassonbled st its
for insiructions inserted  whers normal  address.  lhsn, reset FACE tooa
possibie. The appropriate  hexadeclnal value  above (or selow)  the sachine
va.Luv iz displaved 2longside  the -'r)dgl’ BG Fraat . will ot b

guembled mac mne code, &g iz an everwritzen by the dlbakm.ﬂ der  which
AS”I' repr i : bytes that ,Jncu.Lu now bz loadad using:
bave been read In. When boing displayed CCHATNMDISASEY

nere, bhe ASCIL value has the fop bit
removed.  This is because some programs
contzin tabies in which the setting of
the Lop it indicales the last Jetter

Once  the disasszembler is  loaded and
rumning, it wili ask you for the start
and  end  addressss of the machine cede
area of memory to be disassonpled. The o)

BREERLIG Jan/Feb 1984 Velume-2 fsuc-§
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program  will alsg ask whether the 260 REPEI}? eh
disassemnicd code 1s to be dispiayed 279 f(bwm § LOPCOS (m\%) _,5,3_] e
orily on the screen, or in addition sent 280 PRINTNE;C2F;8FCI; LERTS (ORCOS (7

to a printar.

If you want o examine the Peeb's
operating system this starts at  &CGEd
{althoush the first part of this is the
Goelault character definitions) and
conbinaes on up to &0UEE S (with a  gap
from  &EFCHE to &FEFE [or memory mapped
davices) ., The Baslc intsrpreter starts
st LEBGE. I vou give this as the slkart
address  to tne disasserolor, and SEEEF
as the end address yon will be able to

laok &t Basic disassemblec. You should
recogrise guite guickly  the RAcorn
copyrignt message, which-isz displayed
on the screen  in rasponse 1o typing
TREPORT'  when  you  bhave just switched

on, and aise a corplet: table of the

Basic key-wr:ds,

Mota: This procram -;.'lll not disassemsie
sideways  ROMz olher than the Basic rOM
sinoe the progran is wWritten in Basio.

1§ REM Program: DISALS-MBLER

20 KFM Version: B2.2

36 BEM AZuihor @ L.P,.Baxtar

4@ REM BEERUG Jan/Feb 19484

536 RiM orogran subject to copyrigot.

ey :

THOMOIE T

B PRCCINLE

S INPUT' ' "UEnbker skarl address (pr
ecede by 'E' for hex)“'startd

t@# REEFEAT

118 IF starts
=pAL (starts)

12 UNTLIL HOLIN$<H OR xE>&FFFF)

13@ IKDCL "Enter the end addvess (pre
cede by &' for hex) " finishs

F4E REPEAT

156 1 finiash&="" THEN F3%
"“—L.‘J:“sL. tinish3)

A INTIL BE:N3 AND L3<eTHART

l?ﬂ PRIV "Da you want the listing s
it b0 thoe printee? (VN7

1HE REPLRAT

198 GEF=GET AND &DF

200 UNTIL Q%=ABCMYT DR OE=LECTHM

236 VLIE

223 TRIN?''""Iress SHIFT for the naxt
pase when' "disassembling, Press the SP
ACE BAR to continue, s

230 REPE‘J&T UNTTL GRi=32.

240 IF Q%=ASC"YY C18=CHRG32:C25=CHRSE
2aW0U2 EI;SE C15=CHRS1 31 :028=CHRS1 347 VD1
T4

250 PRI

=0 THEN NE=PAGE LBSE N

=&rLER FidsE

K%) 3]
Al B Sl IP’P" THEX DROCLME

39 I " THEN PEOCACC
3149 IF THEN PROCABS
328 IF THEN PROCZRO
iR IR YOTHREMN PROCIMM
340 IF TLHEN FROCZEX
356 IF THLK DPROCANY
369 1P THEN PROCIDX
e P POTLkN PROCIDY
389 IF THEN PRORY
398 iF THEN PROTERY
g6 1F THEN PROCRET
418 THEN PROCIND

420 IF X5="HEX" THmN

A3 TP XE=VASCY THEN

440 TNTIL MRR>=Hi

453 YDU3,015

46E LND

£78 DEFEROCZIMP

483 PRINTCHERS3Z;

LD NEH=NEET L PROCHEXY (0]

598 =

518 DROPROC

520 =

53 LEFPROCACC

543 PRINT;SRC4;™R";

SEEF PRODIMD

566 DHDPRI

574 =

38 DEFPROCMES

S9F PRINT;SEC3; "a " i PROCRYTE (2 s PRINT
CHRS 325 3 PROCIENY {20

BUE HRDROC

6ld =

628 OLFPROCIRD

630 PRINT;EEC3: 6" i PROCBYTE (1) s PRINT
CHR332; : PROCHEXY (1)

G4 FNLPROC

658

H&D LEFEROCIMA

67 PRINT;SPCZ; "f#a"; it PROCEYTL{T ) S PRIN
TOHRZ32; s PROCEEXRY (1}

GEE ENDPROC

6932 :

TFEE D PROCABY

TI8 PHINT;SICE;"a™;
WKL PROCHEXY [2)

728 ENDPRUC

FE1 R

T4F DEFPROCARY

750 PRIAT;EPC3; &' ; : PRUCBYTE{2Z) : PRINT
Y LYM s DROCUEXT (23

764 ENDPRCC

T :

783 DEEPROCIDE

738 PRINT; S"C2_."{&"'"PRCCB£TE('I} PRIN
PR s PROCHEXY (1)

PRCCEYTE (2) s PRINT

BEERUG
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08 ENDPROC

AL

320 DEFPROCLOY

8306 PRINT:SBC2;"{&": :PROCBYTRE (1} PRIN
T LYY tFROCHEXY (1)

243 ENDIROC

256 3

E6d LEEFROCERY

B PRINT;SPC3: " s PROCEYYE 1) 1 FRINT
XTI PROCHENY (1)

B33 ENZEROC

299z

AFY DEPPROZERY

OVH PRINT;SPC3; "a"; s PROCHYTS (1) 1 PRINT
HOYN i EROHERY (1)

929 L RO

936 3

94 DEFPREOCHELEL

95E LOCALALB

T A=T (N}

FII IFAX127THEN B=1 LELSE B=F

3¢ PRINT; SRC3;"&": 7 (NErA+2-3%250)

S0 HNH=NED

1880 PROCHERY (1)

1318 ENDEEOCZ

1329

1333 DEFPREOC [y

TEAG PRINT; SPC2; " {&"; s PBROCBYYE{2) t BRIN
LY PROCHERY (23

145 EXNDEROC

1468 DEFPROCEEY

1670 Li%=hN%+H1

1483 PROCUERY (8)

THIE ENOPROD

TTEa -

119 DEFPROCASC

T120 BE=NE+]

1138 PROCHEXY ()

TT4H DRDPROC

1154

1168 CEFSROCBYTE(LE)

1978 LOTRIS:

1184 B%=T%

119 REPELT

TZEF TU P (REPTE)CTE THEN PRINDFEY;

1210 PHIND T2 (HeH) g

1228 TE=T5-1

1238 TATIL %<0

1246 Mi=wR+BE+]

125 ENDPRI

1268

1273 DEFPROCHEXY (V)

1285 PRINTTAB(2U,VEPCS) ;21 8;

1209 FORF=NZ- (¥+1)T0(N5-1)

TIEW VIir3e

131d IF? T ETHERPRIND ; "E';

132 BRIWC; ™ 2I;

1335 HEXY

1340 PRINTTAB (33,VP05);

1358 FORI=NE~ (T4+1) TEH(N%-1)

1368

TIT7E NE

iiBe
1394

PROCoutbyta (20 AND 127)
X

PRINT

ENDERCC

1463

1418
1428
14308
1449
14353

T466E

1474
1480
1493
15d8
1578
1524
15248
15408
1550
1569
1570
1584
159y
603
16149
1624
1633
1644
[5G
1669
1670
1654
1698
1704
1718
1724
1738
174%
1758
1764
177@
1784
1798
18649
1814
1824
1827
TE4E
1AL
1860
1874
1886
1894
1986
13148
192¢
193a
124G
1958

DEE PROCoutbyhe (T%)

I1%=1% AND 127

IF I%=127 1%=0

IF 1%>3% VD3 1% ELSE VDU £4&
FNZPROC

DREF PHOCInit

PROCnLce (MBREFSIG 1M sassanbler ™)
PRCCrice(™By L. P.Baxter,™)
DIM DRZOS (203)

FOwr I=@T0OZ55%

REAL OPCOE (I}

NEXT

ENDPROC

LaTR BRE TME,ORE IDN, 7?77 HEX
DATA 277 HEX, 2?7 HLX,.ORA ZRD
DATR ARL ZRO, 277 HEX,PHP IMP
DATE ORA TMM, ASE AOC, 727 X
DATR 727 HIX,ORA ABS,ASL ABS
CATA 777 HEX,BPL REL,ORM IDY
DATR 277 HEX, 7?7 HEX, 7?77 Hix
[AT2 QORA ZRY AL ZR¥,?7?Y HEX
DATA CLC IMP, ORA ABY, 77?7 HBEX
DATA ¢77 HEX,?7?7 HEX,ORA ABX
DATE ARL ABX, 277 HEX,J5K ABS
DATR MND IDX, 7?77 BSC,777 ASC
DATA BIT ZRO,&HD ZRG,ROL 4RO
DATE P77 ABL, PLE IMP,AMNL DM
DATA ROL ACC, 297 RBUL,BIT ARS
CATA AND ABSROT, ABS, 7?77 ASC
ORTR DML BEL AND 707,277 ASC
CRTA 727 AL, 797 ASC,AND ZRX
LaTA ROL ARX, 277 ASCZ,S5EC IMP
DATA AN ABY, 277 A5C, 727 ASC
DATR P27 ASC AMD ABY RO, ARX
LaTa 277 ABC,RTI TMPE,EOE IDX
MRTR 227 ABC, 227 ABC,??? ASC
LETA EBOR ZRG,LSR BROD, 777 ASC
CATA PHA IMP,KOR IMM,LSR ACC
DATS 2797 ASC, JMP ABS, EOR RES
DATA LSR ABS, 227 ASC.BVC REL
DATA BOR TOV,?72 ASC,T77? ASC
DATA 277 ALCZ, LR XRX, TSR ZRK
DATA PPY ABC,CLYI LMP,EOR ABY
BTN P27 ASC,7V? ALBC,TIT ABC
DATA EOR ABX ISR ABX,??27? ABC
AR RIS IMPADC IDH,727 ALC
DATE P22 AST,TT? ASC, AN ARG
DATE ROR ZR0O,?77 ASC.PLA IME
DATE ADRD IMM,ROR ACC,, ?7? BEC
DATA JME TND,ADC ABS,ROR AAS
ORTh T77 ASD,BVE REL,ADC IDY
ORTR TTT OASC,?P?? OASC, PP OASC
CATA ATXY ZRM,ROE SRX, 297 ASD -
DATA SET IMP.ADC ABY, 277 RS0 %
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FOUR CGRAPHICS TABLETS

reviewed by Bussed Tobb

Arthough the 300 wmicro
rol  an  ddeal devic
easlly sealeved by somo
good suoporting softwars
s currently avallakle.

L graphics, the standard keyboard ia
ghi atd drawings. Tais is much more
: 21, such a3 a graphlos tablet, Logcther with
Iis month, Russell Tuwin reviews four of the graphics

for en

ISR RS CAT-GET iR deliverad alrendy
calibrated) .

Watlord Llectronics

Price f 84,49 The wseful  drawln: area of thesc
tablets 1@ just over &4 size and fhey
-';-'raphic"-“- Tanlet all nave a graticuiz velated o that

size printed on  the baseboard (or in
T case, as an overiay  sheet).,  The
guaiiby of design and construction is
impertant buv the effectivencss of this
of device depends ultimately an
accompanying  softwarc, We shall
at both hardware and  sofiware in
raviow,

].-‘.L’l-:&‘ Hrii 1
(o lott-nand  version of The tai:;l b s

avallianlc [or 23 Lhe

rignkb-hand wersion. _Mucalmna1 orc}._rq T PR ey
o - P b 68 R VUL B AR AN 4 Bl ERE
will receive a 13 discount.) b v ’“i“"f‘&?’%ﬁ““m’w“ﬁ i 2R%
o o o g0 0 & el o Aty :
g mialn B ad S »s% ¥ .
20 Bleiti pti i iardaerade diay "§§“
el Ligiti i k44 b R éi ; 4
e ol REL R o e ke 8 f
B.5. . ig : g = : : g?
.. 0 ki ; k-3 - ¥ . :
Price LER Fadien @% b1} S e
gadda T o By
5 . . M i g, 3 B
B1l ke inclusive of Es ?ﬁ i “; pri ey
™ - - i . R
\.?&1 oie,  and  Gelivery. shisnaiueninany
F supplisrs =gz at wnd EAES
i 3 Gk
SEag
Mg
freaaie
Silha
Lanlets or digitizers are 141413
vne  relatively cheap ard easy way of o :
transfering  freshand  drawings | or i ke
sketchoes into the  computer Loy

manipilation, storage and printing. BEEBPLOTTER from Wallord Electrenics.

The  sitriking thing about this modsl
MNearly all these currontly available is the hign quality constraction., The
WOrX on the pantosrsph  system, which oazehoard  is  4fom {16™) x 43cm (19"
consists of a piveted arm with variable seoked Parspex with & Strong  two—tone
iators at tne 'shoaidor’ and ' elhowt arm in  similar  colours  to the  BGC
whiase roslstance B Y- directly Micro. the movemeat is very smocth  and
Breporticnal to poaltion of 2 positive,
‘hand®  on the drawing area. Movenonts
can oo reprodoc ofr the  screen and The  software  is of a high standard
special  tiee  saving  routinoes such as ard responds quickly, despite heing  in
drawing a rectangle from only  two Basic (except the infiil routine}, and
goints can be incorporated  into the 18 ensy to use is  produced

softwara. DY & SerRISnCe  oF cumfnfde;, which ars
displayed in the bottom three !ines of

Al the models use the analogue the  screen  as  they  are enlored,
input port  ard need @l calibrati Comnands include: rectanglo, Line,
rodbine to est then ap  coreectly circie, follow mode, print at.., move

BEERLIG Jan/Feh 1984 Voluate-2 fssue-3
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ard  redraw, desfine colours,  alter
drawing colour, wipe screen,.save, odit
and  infill. ‘‘'hese are all entered via
the kevboard, Wwhen drawing lines,
circles or rectangles, the shape is
constantly plotted on the screen, so
that it may be positioned exactly, arnd
then 'fixed'. a1l eight steady colours
ars availsble, ard  ioglcal! colour
changss also are possikle {i1= VOU 19).

Drawimngs may be saved and stored  as
a string of corresponding  commands
rather than & =tralsht scresn  dump.
Tnis allows two very useful features:
‘oddit' and ‘move and  redraw',  Thdit’
clears the screen and displays a list
ol the comnands which Jdescribe now sach
step of tne pleture was built  up,
giving the opticn of skipping over
those stops o iomger  reguired.  'Move
anel  redraw’ allows all or some of tlws
pleture to ne copled to another part of
the screen.

Aoprogimately 268 caenands [it  into
1k of memory, so there should be Few
croblams of space. Tips [or disc ownors
o MW to obtain more room are incloded
in the handbook, Picturss can be  =saved
at any satage and overlay sach other,.

which further extends the  picture
capacity. -
et e ted drawings can ol

incorporatad into  other programs oy
u2ing a snort routine supplied, whicn
deciphers the command  string. The
bBeabplotter need not be connacisd when
deing this. Also supplised is a tape

with &  picture  dunp routine  and
PYoarams in i rnartal for
aoorn/Selikosha  GREB/CPIBY and  Epson

MHEY printers. In practics, this system
provoed both simple to wderstand  and
oAy to use.

GREMLIICE PABLEY frew ST, Morton

© This  taplet measurzs  4han (TE") x
Aen (6™ and iz findshed in wnite
bormica with a weod coloured, squate
section plastic arm. The whole unit
doss not appear o he oo rugged amd
has a deridedly ungrolfessional
appearance. The arm has a slight upward
movonsht, allowing thick Docks to be
traced casily through the sighting hols
at the [ree end of the amn, Thsre is
alszo a ubiiity button al €nis end of

The solftware for this tablst uses a
combination of funetion REyS,
alpha-nunsric and the atility key to
szlect  the desired option and &t
several stages either may be used. For
exanple, thers are coloured blocks dowm
the Jeft hand side of the tablat, which
can ke uswd to select background and
Fowagyound colouts.

Infortunately the program is slow to
respond to ail comrands, as lenglny key
depressions are needed to  selact  the
functions svailable [seiecl colour,
Srav, line, trilangle, roctangle,
ellipsa, f{ill, title, erase, abort,
holip, save and retrievel.

The picture is not saved as it s
built up, =0 thab clearing the scresn
accidentally will loss everything, The
save routine simply *35AVEs the screen
manory for the mode it is in, and can
be retrioved for further wedification.
LSiting is done, rather cyudely. by a
character sized, background cooloured,
block  which «lears anytolng it passes
over. Ine fiil roatine works at machine
code spesd, but only if the background
is  imitially black. However, on the
review medel, it did not appear to work
at zall.

The progran Is in Basic (zpart  {rom
the Til: routine) hat is unbLlsSiasle.
The conpietod screons can be uged
soparately by *LOADIng  them in  the
appropriate mode, altnough  the menual
gives no advice on this poing.

Can=CET From Academic Software

Tne Computer  Alded Design Graphics
Entry Tabist is, as the maker's name
impliss, aimed primarily at  the
cducation merket. Iodeed it includes
many fealures that meke 1t ideal for
schools, put it appmars equally walil
suited to home or office use.

Mounted on a clear Perspex hass d6om
(3B x Flem {129 with a brusined
aluninium  arm, =ach  CaAD-GED  ocowes
pro-calibratesd, though  ic may be
recalibrated, Ly  software, for &
AifEerent  drawing area 1T regualrved. It
is also available az & left-handed
model  on request, and thutbwheels are

chia arm which serves several funckions. e optionai witra. 2
BEEBUG Jan/Feh 15984 Waollinzize-Z fssoie-8
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e o the slae of the operating simuiated wood Formica. the top half,
program only  modes 4 amd 50 are containing the mechanism; i enclosed
avallable to the uscr. The colours are and quite bolky in eppearance. The base
selected from o palette at the top of is accurately marked with Lhe BBC micro
the baschoard. graphics units with a plastic cover to

place drawings under. The whole scrosh

M1 of  the drawing  commands  are may oo uged for the design.

accesslple from  the tablct and a
sammary of them is aiso provided on the
backplane. They include: erase, redraw,
text, trace, ling/dot, rectangie,
arc/oirele, polygon, fill/draw. When
drawing, two battuns at the botlom left
are used to ssiect commanss, move  and
plot. Editing is achieved by doleting
previous steps,

Other options provided Ly the
function Xeys are run, Joystick or
thunh wheel, reseb, print, save, Joad,
accuracy, ode and end. If the optional
thumbwhesls are fitted, you can swiich
between these and Lhe digitiser arm for
input. The thurbwheels operate in the

same way as the apm, but give much more The software for the tablet is
accurate results for parallel iines and comprehensive and cowpleX.  Varicus
right angles, documents are provided to explain ks

uses,  dncluding  exercize diagrams, a
very detalled manual, function  key
tegplate  and a guick reference card,
which 1z essential considering  the
namber of commands available.

Following the calibration reutine,
either mode 4 or 5 iz selected, and a
function  key iz pressed to  start
drawing or to wead a {ile. iighs
sxample  files are provided on ths tape
and these may be loaded using 2 short
display rootine which could also be
used im other prograns.

Thers are well over [ifty cuonmands
availabls to  the user. These include
Lliree, oux, d&raw, circie, Fil1} (vary
fast), define colours (G0 and VDU 19
- all colcurs, including [lashing,
avallabie}, fexit and line thickness.
Some quite sopaisticated menipulation
routines, such as duplicate, reflect
and  rotate, are provided  and  the
software is also able to rewsmbor a
naper of cursor positions, which you
can  then rebturn to at the prass of a
ey,

Technical details of the program are
given in ths wanual, togetier with
information on  asing the  desiqns
procucad  in othar  programs.  if hard
wopy  is reguired, a  printer Aungs
routine must be appendsd to the program
but  the key to contynl this is aiready
incorporabed in the software. A number
of demonstration displays ace included
with the software such as the outline
map  of the British Isles illustrated.
fgain this systew worked well.

Other featuras include the ability

B.L, DIGETIYER Crom B.5. Dollarmore to display user dafined characiers (a
The ?.L. Digitizer measures 3lcm prograr 15 inclided for desigping these
(12"} ® 5k (22"} and is finished in a using the tablet), halt markers making B
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simple animation pessisle by deiaying The PB.L. Digitizer, from Dellanmore
the nexl instruction, amd  parailel with its many advanced features iz the
lines which cen be quickly creabsd and Rolls  Royee'  amonest  these graphics
used  for hatching and texture, the tablets, though - you . o have to pey
sequence  of demenstration displays and sabstantially  more  for tns  extra
anlmations i= a good indication of the soltware faciiities provided. ic is a
impressive results that can os achievad pity that &ne gonesral  appeararce of
with tiis syshtem. thig unit is not mors attractive,
Ehcgn the golid construcitlon  may
CoMCEUsIONS - appeal to schocls and  colleges.  ‘the
the Horton Graphles Tabist is the manual ankd other alds to vsing this
cheapast of the four  tablets revizwed system have besn  produced o a  high
and Lhis shows in the construction and standard. Hne System certainly
general appearance. The utility ey on justifias its higher price though,
this taklet is a nice ides, bub is unless  bhe additional  featorss  ars
oroban.y  the  oause of  the poor assantizl  te your  needs; Lhe  two
response,  wWhich weally defasts ooy tablets by #Watford Tlectronics and
sdvantage the key might  provida. acadenic Soltware provide good walue &t
Creeratl  the Norton Sraphics iablet is a much lower price.
the bare minkoum to: a diglt'?e‘:, even
2t this Tow price. . suppliers:
- Watford Elecltronicg,
wekn  the Boebplottor  from Watford 33735 Zordiff Road,
Blectronies  and Lhe  CAC-GET from watlfovd, Herts WD 8FD.
Loodenlo Goftwars per forn WErY
satislactorily. The Hesbplotter looks G T Hor fon,
very  profressional and  nas good Dormers, Setsey Hoad,
supporting docunentation, ‘e CAD=GET Donnington, Chichester.
tablat iz also  well produced, though
without guite  the robustness of  the boadenio Scitware,
Reetinloti=g, wille the  optiona Sourby 0ld Farm,
shumiwhesls coald  be  wvery Gzeful  in Timisle, Otley, W.¥orks TA21 2:Ww.
BOms applications. Ao compatible
joystick is alas available lor use wilh B, 5. Gollanaore Lid,
be CADGET  board  as  an alternstive Buricn Road,
inpait device (tne cost iz £3h.GH) . - Castle Gresley, surton upon Trent,
Staffordshire DI1T 9HA. T

FaROIRG PICTORES 19 AWD Q0T ON & MONCCHROMD DISPLAY

1t
whlce TV oF monitor (or indesd, & colous

suocasEiv

to fade in, and you are .'J-x"']"" & hlacs and
W otorned too olack  and white), you o oan
change the object  from Sark (black)  Lthrougn Lo Eiqhi. [windbz) by

vou  owant  an objest on the sorsen

changiney the onjact's colour, The parge of shading rslating to the colours  (fror

datk te light) is: black, blus, ra2d, magenta, jresn, coyan, yveilow, whits

Try thizs short progron wiloh plots a aguare on the scresn and contincally fodes
itoin and ous using tids techoigue. Yo colour bs changed in line 99 using & VDT 12
2ail, Sec the User Guide p.382 for further devsils.

T MM 2ok 23,1, G0l oL, 9 I 19,1, 000; 3;

2d MOVE 18244 .P[OTS),]HZA’-I,, 1286 11 TTME=3:BEPEAT: UNTIL TiME>E

35 MOTE @, 1288 PLOTSS, 4,9 123 NEXT ¥,7

43 wEPLAT 138 UNTIL FALSE

33 FOR ¥=130 100 ELEP 13 143 EXD .

63 RESTORE ¥ 134 DATA §,4,1,5:Z, I

T3 FUR ¥=3 o0 7 iel DN F.3,6,2,5, GEOUT

HE REAR COT

(Hote: 0 act renwnbor this progran otherwise b ca'oculated EOSTORE in line &8 will
noL work. ) ) TE
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! by 13, J. Pilling

B OCK BL{TZ (32K}

The Following progran is one of the wost anterta ining games wo have 3gen for some

time and
molouk, sraphics z
VErY Ta

Ja this game, you are trapped in e
series of caverns, frow which you  have
e try o and pe  whiist heinc
bombarded oy ot Avopoer]- from above
by a very mobiie crans. A5 the plocks
fall towards you, you must Ly to dodge
them il you want o stay allve, but
your only way of making good  your
ascage iz to cliuo onte the blocks, and

up o the height of tha walls. The
crane is guite intelligent, ard will

trv and drop the blocks on you, glving

vau the chance to practice  soae risky
brinkranship as you lare the blecks

inte the piaces that will best lxip you
pmeke  your exit. IE you succeed, &
gantry extends from one of the walls,
allowing you Lo escape. You  are then
thrown into an oven decper cavernl

currently svailal

will well repay tha effort spent in typing it ints your micro. T uscs
] sound to oroduce a fast and original aceion gane that
souranly with many of the comvercial yamnss

S0mpEY s

DLE .

You move tie man using the loft and

rignt cursor meys, and  he will &l so
climy over any brocks in the  way,
provided he doesn't ha to ston ap X

dawil gore than ons block at 3 €lme. You
will need te pe very alert to aveld
being trapped on a colwn, nr  betheen
two high walls of 2locks.

1£ you  snould find the progran too
alow for your reactions, try changing
line 18Y foi-

188 PROCH] : YROCH

Yo
Speed

i3
26
33
40
a9
6d
a4
B
GG
e
118
128
138
1449
156
168
178
8¢
194
8¢
214
220
238
240
250
268

will
rapidly

2] o react
sikuation

LA
changing
of ligatning!

ta the
withy oo

Rt PROGEEM BLOCE BLITA

RFM VLERSTON 88.4

HEM ADTHOR  DuJ.PRLING

REM BEEBTG  JAN/FHE 1984

REM PROGRAM SUBJEZCT T COFZRIGHY

On ERRUOR GOTO 250
OIM 5% (19,330 MANS (5,1}
PROCChaT

ARPLEAT

MODE 7

PROCsab U

MODES

PROCsetup

REPEAT

FROCacroaen

REPEAT

PROCHL ¢ PROCm : PROCA (2]
UNYET, engh

PROCgame

UNTTL domot

UNTIL FALSE

Rkl

ON ERROR OFF:MODE 7
IF ERR<>T7 THEN REPCR:PRINTY at.

Pins ";LRL

274

END : )

REEBUG
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280 :

286 DEF PROCchar

390 aS=CER$2:hE=CHRS] F:c8=CHRE1 ]

318 AS=CHES1 7 123=CHRE3Z

320 £3=5TRINGS (14,CHRS32) syS=STRINGS
5, CHRE32)

330 VDUZ3,224,28,48,62,.26,728,61,126,1
49

348 W23,225,18%,66,24,24,56,104,260
78

380 VDU23,226, 189,68,24,24,28,23,18,24
369 VDU23,227,189,68,24,24,28,23, 18,48

370 Voildl, 228,189,600,24, 24,56, 104, 200
f38 - :

380 VDU23,229,328,6,02,20,253,60,126,182

309 VU23, 240,60, 50,126,680, 36,126,255
;189 o
466 VDU23,243, 253,129,255, 129,66, 36,2

4,255 o
418 VDU23,244,9,127,127,127,127,127,1

27,0

© 420 VHI23,245, 255,255,255, 285, 255, 255

, 255,255

43 VDU23,246,6,126,126,126,126,126,1
?Gigg VDUZ3, 247, 6, 231,231, 231,231,231,2
31329 VOU23, 248,189,185, 60,36, 36, 36, 36,
19359 VINIZ23,248,119,34, 34,127, 127,65, 65
rgi?ﬁ WDU23, 250,189,219, 255,189, 165, 255
255, 61

488 VOUR3, 231 ,60,6,60, 36,36, 36,36, 162

49% EINVELOPEY,3,5,2,9,6,255,8,127, 6,9
—~127,80,308

580 RS=A5HCHRS1 : YS=A3+IIRS2

218 WE=AS+CHRS3

G2 MEFASHCHRS 240+ 05 +aS+REFCHRS 248

B30 MIS=hS+eS4+ab+oBtREHIHRS IS +af oS+
WEHOHR G253

543 MES=CStol+hS+a3HISHCHRS2di+aS +0s+
RSHCHRE248

55§ f5=e5+WS+CHRS224+bS+ad+ad+aS+Rs

Se0 MANS{T, ) =fS5+0HRE22G

570 MANG{1,1)={S+CHRS226

589 f8=eft+aS+afHiEHIHRS229+hS+es+adS+a
SHRE

S99 MANS (D, 3 =LS+CHRE227

GO8 MANS (F, 0 =f34CHRE228

018 f5=bSres+rod+al+tal+RSgS=ad+ou+ifs+
CHRS224

G20 MANS {3, 0 =£5+CHRS225493

£30 MANS (3,1} =E5+CHRS226+08

64 fH=eltal hS+el HNS+CHRIZ2 d+aS+hS +RE

650 MANS (5,0)=f3+CHRS225

BEE MANS (3,1)=fS+CHRE2246

678 fE=bo+eftroftadtedtadrad+RE: gf=al+
CEHESHCHRS 229

632 MAN${2 #) =ES+CHRS227+g53
690 MANZ(2,1) =L5+CHRS228+09%
700 f$=ebtadibbtelrastad ths+CHRG 22
S+hS RS
T1E MANS (4,5 fa+LHR$AQ?
720 MANS (4, 1) =f3CHRS228
736 BS= R$+CHR524)+3$bo¢+YQ+CHR$244
74d TLS=ei+aS+ab+WE1CHRS 249
750 TRG=eS5+RE+CHES24Y9
760 BLS=TLS+a5+h3+¥S+CHRS 244128
TTE BRG=TRS+aB+althS+el+yS+CHES 244
788 BDS=Y3+oS+ab th3+C1iRS244
790 WALLS=CHRSZ4/HHRS2464-c8+aS+al+lH
RE247THOHREZ4THoS+a5+a8
299 HI%=9:3C0%=2
816 ENDPROC
326 2
3% DEF PROCsahup
840 VDU23; 11,6, 0;9; 3:vDU22,648;512;
B5@ TIT HEZ<SC% THEM HI%=S5C%
BOH HiI=4:1N%=1 :M%=0:MERY=3
87U SC%=FNsc (H%) : 3CTE=0
389 ENDPRCOC
529 s
9F DEF PROCsCrecn
916 CLS:0LOURT
820 PRINTTAR (W, @) "H "3[10%;
JECH;TAR(IZ) "M T MENE
9368 COTLURZ
QAF gl=STRINGS (2, CHRE243)
950 PRINTTAS (D, 1) STRINGS (16,09%);
SAY PRIMNTTAB(E,6)g5 TAR(13, )46,
970 PRINTTAR (d,29-H% gs TAR(1E, 29-H%)
g .
289 COLOURZ:PRINTTAR{d, 3¢) STRINGS {24,
CURB245) ;
9949 PRINTTRE (@, 30) STRINGS (28, CHRS245) 5
TEGE COLOURT 3T cCOEGHR |
LG gS=STRINGS (4% /2, WALLS)
1020 DRINT'TAB (F, 29)g8;
143G PRINITAR (18,29} g3;
1943 COLOURT 28
TUSE NI J=8 TO 31
1868 FUR I%=§ TO 19
1976 IF J%=30 THEN 5%(I
[T%,J%}=2
1880 NEXT 1%,J%
1999 B%=28:A3=10:NG%=FALAT: end2=FALSE
118EF BRINDMAE (A%, BARIMS
T1TE ¥8=3:IF TND(2)=1 THEN
X%=19
1128 ZROPROC
1139 ¢
1148 DEF PROCT
1158 IF M%=9 THER M3=1 LLSE M3=§
1166 IF S%(A3,B3}<»0 THEN RO vy : ENDPR
oC
i178 IF derno% THEN 1260
1184 IF INKEY-26 THEN IF a%>2 THEN 128
g )2

TRE (g} : ng n

%,J%)=2 FLSE 5%

K=Y ELSE

BEEBYIG
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119¢ IF INREY-122 TIEN Ik A%<iT THEN 1
234

1289 IF NOT demo% THEN PRINTTAS (A%, B%)
1S ; s ENDREROC

1216 IF ¥3<=3 OR M3<PA% THEN PRINTDAE |
A%, BEIME; D BNDERODD :

1228 EF a%=10 THEW 12840

V238 Ak 5% {A%HBE) <0 THEN ENDEROE

1240 IF S%(B%+1,B%+1)=2 THEN DRINIUAR (
A% BEIMANG (3,M3) tA%=A%4+1:83=R%-1 1 G070 1
328

1258 IF 5% (A%+],B%+2)=2 THEN PHINSDAR(
A%, D%) MANS (1,M3) :A5=A%+1 100TO (320

1260 Liv 5% (A3%+1,B3%+3)=2 [UEN DPRINTIAR(
1%, BEIMANG (5, M%) 1 4%=A%L1 :BE-B%+] 10070 )
324

1279 LR

1280 IF 5% (4%-1,B%)<>F THEW SHDPRCC

1294 IF 5%{a%~1,P%+1)=2 THEN PREINTTAL(
% BEIMBNG {2, M%) t4%=2%-1 1B3=B%- 110070
320

1386 IF 5% (A%-1,B%+2)=2 [HBEN PRINTTAB(
A%, BE)MANS (8,M%) :a%=A%-1:00T0 1320

T310 1% 5%{a%-1,B3+3)=2 'THEN PRINTTAB(
A%, BE)MANG (4,M8) 1A%=2%~118%=B%+1

1326 TF 5% (A%, BE)<>0 THEN PROCHG:ENDER
oc

1336 IF B%=27-H% THEN PROCwin:BENDPROC

1240 ENDIROC

1358 @

i36H DEF DPECCo

1379 ond%=1205: NGS=TRUE s MENZ =MEN%~1

1386 SOUNDsUEL], 6,7, 2:800NDE,-15,5,12

1399 PRCChonk

T1403E ENDPROC

143d

1420 TEF PROCA{T%)

T4 TE="22ME+HS

144 REFEAT NTIL TIMESTE

T45F ENDEROZ

1468

1478 Dl PROCWIN :

V489 I 8%(X%,¥%}=1 THEN PRINITAB{XS%,Y
Fyelr i B0UNDEEI1T B, 8,9

14980 PRINTTAR (RS, BEIME;

150F end3=TRUE:COLOIRZ

1514 IF A%=2 OR A%=17 THEN 1348

1626 D%=A%

I536 IF R%<9 THEN FOR (%=2 70 A%-1:PRI
NTTAB (C%, B54+2) CHRS 243 ¢ 30UND2, -10, 196, 1
PROCA(15) sNEXD ¥ESE FOR C3=17 TO A%+1 8
TEP=1:PRINTTAR (C%, B3+2)CHREZA3: S0UMD2, —
T, THY 1 PROCA (T 3) s NEXT

1543 REPEAT IFL3<9 PRINTTARB (AL, BY)MANS
{0,14%) s PROCA {15) :A%=A3%-1 TLSE PRINITAB(
A%, BEIMANS (1 M%) $ PROCA (15} : p3=A%+1
1556 IFME=6 THEN M$=1 ELSE Mi=@

1568 UNTI{, h%=1 OR A%=18

1576 IF D%=2 Ok 113=17 THEN 143Q

1584 COLOUKZ: PRINTTAR (A%, B MS;

159¢ IR DB<9 THEN FOR C%=D3-1 TO 2 ST
BT :PRINTTEE {C%, %342) 25 800MDZ, 19, 164,
1:PROGI(15) : NEXT ELSE FOR C%=D%+1 70 17
(PRINTTAR (C%,B%+2) @3:80UNG2, ~16,106,1:P
003 (13) tNEXT
1668 COLOURS:COLOLR] 21
Told IF %=1 PRINT'CAB(3,R3-1}"YIERZE"
ELSE PRINTTAR (31,05%=1) "YIpPTEE"
1620 COLOUE] 28
1638 FOR I%=1 TO 10:PRINTIABR (A%, BLMIS
;ISOMDY, 13,4, 1 PROUA (A} s PRINTIAS (A, B
F)MES  BOUNDA, 15,6, 1 : PROCE (8} o alkXT
1043 IF A%=1 PRINTIAE(3,23-1}157(40} bBL
SE [RINT?AB(TT B~ 11500 (0)
TE5E PROCR{156)
166@ LNIFROC
16748 :
168¢ DEF PRCCHL
1696 IF ¥%=3 THEN 1540
1786 IF T»S THEN 17206
TIE LE 8>3 PRINTTRE{TS,2) TLE:T5=T%-1
PGOTO 173F ELSE PRINTTAB (#,2) ef:GOTO 17
39
V728 1F TG BRINITAB (7%, 2) ThE: Mh=pay
1 ETSE PRINTIAL{19,2)e8
1739 PRINTTAB (L, V2 DG 85 (N3, Y41 =61 Y3
SYRHTSR (XS, Y8 =1 117 B% (X%,Y4+1}1<>2 THE
N ENDHFROC
1746 B3 {Ng,YE) =2
1750 S0UNDLAE1T , 8,6, 2 500NDD, =15, 4,1
L7768 13 TEO0 AND TH<51Y YE=Y%-1 FNDER
oc
1779 IF RNG1Y>.5 THi  X%=19 ELSR Xi=§
1787 3CE=5CE-t0ipRL> SRAT Y ERC (ST
B(1Y,8YRS;80% .
17596 V53 :PRINTTAR (X%, 2)BS: : ENDRROC
1883 SOUNE2,-1%, 68, 1
BT TF (A%=NS AN RHND(YY>.5Y UHEN 1860
a2 TF Jamnk THEN 1840
1836 IF ARS{n3~¥%}<2 THEN IF RND(1}>.8
THEN 1861
1846 11 ABCKE THEN PRINUVTAE (X%, 218LS X
%=X%-1 ELSL PRINTTAB (X%, 2) BRS: K%=X3+1
1858 FENDPROC
1B6E IF X3<2 OR X%>17 ENDBROD
1879 T3=X2:180imD7,7, 359, 98: GOM01 734
1880 s
1896 DEF PROCgams
T9@E 1F NG MDD MENE=E THEN PROClosi:P
ROZsztup: ENOPRUC FLSE IF M3 THEN FROCo
ng : ENDERGE
1276 NE=H%+1:e%=HE+2
1920 IF [%=18 THEN PRCCover:PROCsetiups
ENDPRCC
1930 PR Icoyg
194 ENDPROC
1956 =
19GE DEF Flac (B%)=160% (d%+1)
1979 :

25
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198 DFEF PROCE ;REREAT LNGIL IWKDY-T4:L
HOPROC

1994

2E8H DEF PROCS:tUpuser

2318 VDUI9,Y,2,8,08,8,19,3,6,6,9,0

AE2E PRINMPAT (T, 21CHRS131:"B L O C
FE P A

2933 PRINTTAE (7, 3}CHRST 295 TR INGS (28, 7=
ny

I

234 PRTINTTAR (B, 4)CHRS134; " You have b
ceh impriseoncd by Lhe evil®'ChES134;"Or
WM OIn an ever deoper serlies of"'CHRETR
drfonvarns. lo add to your aroblons, th
oy CHREL 34 Mare heing filled in with o
Locks aloed™ 'ZHEST34: "at yoal™

2058 DPRINT''CURSTIE; " However 1f wyou o
an reach the level of"'Ciw$138;"the bLril
ok sides by standing on the" CHRSTIA; b
locks you can escape from each cavern"'
CHREE: 3 "and eventaally from 2l of the
mg'nl

ZHEE PRINUD''CIESTE3;™ You move by usin
g the lelt and right" CHRS33; "curser k
ays but you can only leap op™'CHRST33:"
and down one block at a tlme."

267¢ *EKI5,H

AFRGE PRINT' "CHRSE12%:" Do you want a de
mo FROHRELIE: T (VSO

20 TEE=CETE: TE IHS="Y" THEN demcd=TR
s HLSE A LES="WY LHIN demo%=FaL3h LLE
F 30m0 2893

219¢  EHDPROC

2116 ¢

2123 DLF FROCang

2135 BO%=EITE0LE (OOLOURE

2148 PRINTTAR (4,5) "OE DEAR 1"TaR(4,7)"
ko) LOST"T‘ABH;‘)J) B MANY

2150 PROCsctab i GUE=30%+5Nso (11%)

2166 BNDPROC

2174z

2188 OFF PR oog

2199 S01%=5C% :CL3:COLOURZ

2206 PRINTTABR (2, 3) "NEXT —-»"TAB (2, 8)"C
AVERN NOMRER " ;N%

2218 PROCSCLant8C%=50%+ =0 (HE)

2220 BNIPRGC

2239 s

2246 1DED PRCCsctab

2250 VDU19,1,6,0,0,0

2268 COLOoURT

2278 PRINTTAB (4, 14) "MEN, o v o oo " FMENE

2280 PRINIMBE(4,16) "SCORS. .. .. M EC%

2250 PRINTTAB (4, 18) "HISCORE. o ' 511%
REAE COLOUR2:PRINIIASL (1,281 " 2RTORN TO
CONT [ ML

231 PRINTLADR (Y, 28) "RUDMIRN 10 CONTLHUR"
2320 PROCTIVDUTS, Y, 1 ,6,8,@

23%% ENDEROC

2344

Z3RE QEF DPEOCover

2168 CLSICOLOIRZ

237E SCH=5CSHMENESMNaa{18)

2H3 DRINTTRAR{Z,3) "CONGRATIILAT IONSTAD
(2,6) "] HAVE ESUCRPEDVTAR (2,51 "FROM AL
L, THE"TARL2, TE) "THR CAVERNS"

2398 PROCsctan

2434 ENDEPRGC

2414 =

2420 DEF PRIl ost

2430 CL3:COLOURZ: B0E=8CTS

244F FRINTTAR (4, 4)"CaML OVLER"TAB(4, 5"
YU BRN OUTTTAR (4,8 "0 MENT

2458 PROCaotabh

2468 LNDPROC

2478

2434 DEF EOCLonk

2499 CLS

256 1Om K%=15¢ W0 LEF STRP S58: 350006, 1
SMOVE X%, X% DRSW X%, -XRDRAN NG, X1
A X%, X3 IDRAW X%, K= SETEI0LE, 2
OVE X%, X5:0RAT M3, ~K31DEAW X%, X% DRAW
—HE, W DRMT X%, Kb NEXT

2511 COLEMIR: PRIWNTTAB(G, 15 ™B O W &1
2520 FOR T%=1 TO 8:WDU1S,%,3,8,8,8,19,
2,0, 8,6, B PROCA (8 1VoU19,1,1,8,8,9,18
2,3.8 (4, 0:PROZG (3} s KEXT

2530 UNLYROC

SINGLE ExY CE-I:%R_"—\C'."E:R DEFLNEE —~ T, Poolay

Tnig single key definition allows you

in & fuanction Yoy ready for lmeedlate ose,

4 =iefl
X -right
# _up

bo define a character and is easily stored

7 =3own
Space —insert Block
5 ~print out the values

Moving the cursoy over a sguarc will delete it.
FREYUMO. TrX=0:y=F:REP. 1 P THR (5, V) ; 102GHY X= (30 {D=00
MODB  E=X—{¥<B] *F: ¥=¥— (Y<F) *T2 2 (b, t X1 v¥dd) =0=321
TM)ANOT{H AMAYRAE) =ERE Nt PLUTAR (Y, Y s O EM

1= JIMODE: Y= (¥ ((3=58) - {0=47)}
=83 F . ¥=20T071C=F: 1 X=@107 :0=Cr (27
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HWORDWISE GODS LIKE A SOMB
Dear Sir,

Thanx yoa for the WORDWISE
you suppllod. [t works sxbiraemely weil.
Wowid  you note  that  any

kayes sent Lo servicemen  overseas
. have  some  ddentification on the
der and preferably  a stoms
decleration.  The WORHISE packayo had
none of tnis, and waz thersfore Lreatod
4% 4 SLSOect  paciage, the  lomb

dizoosal  squad  w in to deal
wiln 1t. Portunstely they doclared it
safe.  They could jusk as casily have

destroyet 1ot
J.M. Nisnolson

Rewly: We ares et a subveralve
crganisalion producing  BEEBLC
can he oocasicn mindhlowing! Moro
soricusly, wa  hawe  noted  Sob.
Nigholson's point asout orders socnt  to
servicomen.

GEED MPROVES AT MATUS
Dear Sir,
My MoMilizn should not biame nis
for scocing 16.5% in his maths
{Posthag Vol.2  No, 5) . Yo
pointod  out ali the olEm arlses
froim storing all aumbs in binary ang
1 wouid st add Thers  is oo
"rourding" tunction on the BRC micro.
However, 1% the foiiowing program is
T, the maching will scors 1EEY:
1@ F d L0 1 5TET §.981
0 PRINT INT( (%1 806) +5 . 5)
3@ NEXT W

Robin A, Richmend

Roply: L theaght Shat
to hiels vl i
al lowed]) - bd,

gatring a i
SHANT WAL

PROBLEMS TH USING WORDWIGE
LCear Sir,

I have now  diszoverod :
CMORTWTSE ROM Is  not faclty.  However,
the reoscn  fur the appavent fault may
be of intersst to others., 1 racently
wrote  a routine which involved setiing
the base for the Ciri-function-key
codas to 143 {FEX22T,140) .
Uniortunately, WORDWISL appears to  use
the cursor hkeys as funclion keys and

chat @y

expects The standerd  setting of 144,
Thus  chang the  sethting  upsets

WORTWISE (it really ought
base level itsclfl.

0 reszt o b
3. GynoT

WHY B
Lezar 2
!

A

TkA wWITH BEX?

art atticls (BEELUG vol.l NHo.8)
oxplalned cicarly what nexadecimal  is,
and  pointed out that one Dyto can nold

any numoer uap to &FY (decimal 2537
Howower; 1t continued oy saving that a

Toege' of memory iz &1d

convenient, sursly thiz is
rention, and a page could

e &TGE oyvte e

5. Whila
parely 2
just: &S
7, 07 base

P S =
inary machin:

Thai in the dayvs of lrue
code orograrming,  Lexadecimal  was  oa
tool  to translate  the  mind

and 13 into  sor i1
wnat,  1f  anv, >
hey  witen asimy  a hign
ievel language like Basic?

advanka

J.Davies

Remlys Mearly all medern computors  are
oipary machines and this is fundenental
tu  their whole organisation. One byt
as Dr.levies says, can  address  L1E9
'] 258)  memory  locations. o
Fofl o0 more memory  location
would wequire two bytes, but this would
ke very inefficient as two byltes could
address  as many as x| GEED (63336
jecd memory lovations, So, ing
cverything in binary {or hoxedscics!:
is  simply the most afficient way of
organising a binary macaine,
In answer to Dr.Ravies'

point, the answer is almest the
Woenaver Basic is

msed  in connecticn
with  something  that iz essentially
binary, then nexadecimal car in
practica, Lz A morse usefal  and

convenient reproscotation then  decimas
(2rampies are in legical operationg and
in user defined characters). Declmal
zan e and often is used instead. We do

try and ensure that the two are not
unnecessariiy  mized, but  Lhis is not
always  foasibls  with comtr iouted
Drograms .

Jan/Beh 1984
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TOOLKIT BND DISC DOCTOR CLASH

Dear 81,

I have just been scaoning  the
catalogue of BEEBUS software  which
accompanied  the Decamber issue of the
madgazins. As T tooked at your TOOLKIT
ROM and Computer Concepts' J:85C LOCTTOR,
i fourd  that sovora! of the functions
bad The saine nene (e.g. EDIT, MOVED.

45 tho paged ROM system operates by

sifering commatds  to cach M in turn
until Lhey are vecognised, this  means
that il I hnave TOOLKIT in a higher

sorkal than GISC DCCDOR I cannot get at
4 oupt of 200 of DISC LOCTOR's  cormands:
in crode terms, that’s six guid dowm
the river.

1 believe that anybody marksting a

DM showld  think of a nice nsat noms
for sach servics he offers — and  then
imeediately rejsct 1t as  likely to

cause this sort of clash. Could vou not
prefix each obviowus cowand nane with,
for cxanple, "BEERT?

A K. Harker
Renly: whilst it 1s true  that several

featares of  cur TOCLKIDY hewve the sams
nams as thoss in Diso Doctor, we  have
tried o overcome such oiashes, which
wight occur with  any BOM - based
software, by allowing the cormands in
TOOLKIY o be prefixed by 'BT,  very
sty the solutiaon Mr Harker has
suggested. Thig means theb 17 yoa  put
DISC DECTOR and TOQLKIY in your machine
togethar, and type *ERIT <retuarnez, you
will be taken into the editing mode of
Dise Doctor, whilskt typing FBsDLY takes
you  into  TOOLKIT's editieg mode. This
ensukes that you will be abls to acoess
2ll of ity comnands, Disc Uoctor  is
configured to taks pricrity, so it wiil
reply to comuands guch as EDIT and MOVE

irrespective of  the ROM socket it is
placed in. I khere is no conflisot,
TEOLKTY can be gliven the ordinary

non-prefied call.

GUAEANTERS ON M0 DRIVES
Dear Sir,

Reviews of disc drives 1in BERBUC
el Mo.s, Yol.Z2 Mo.7d do oot mention
the significant difference  in the
length of Lhe guarantes pericds betwsen
the varicus suppliers. i understand the

Arorp  dize drives are only guarantesd
for A months  while Microware, far
example, guarantee all their drives for
12 montns,

A Tuarther possible disadvantage bo
aoorn and other makes of disc Srice
Lhat do not use an independant power
supply 1s that in the svent of  the
power  supply unit on the BEC micre
failimz, it might "bicw” the disc drive
s well, Ihe total repaiv bill could ke
very lefty indesd.

Haloh Erskine

S‘in‘:_‘[NGlNG O A BTALR
Dear &irv,

Your  Ootobsr reviewsr, lan Giilbert,
sounrled vory regretfal that his  5T4AR

DPB4d  has no descenders. | certalnly
Foeund the ‘o' and '¢' unaccoptable so I
dirote  a crude  little procedure ko

intercept these tTwo on their way to the
printer, Thus the is replaced by
'g' amd later when the paper has  beon
advanced  slightly, overwitten with a
'J', S0 now vau matrix Jdot  printer
oeners know! Lhis technique can also he
used for wxisrlining etc.

[
8

This is wvery orude. Perhaps some
other reader nas  foond how to Go a
soreen  dump for  just one  lottor or
found a way of defining onzg's own
characters.

F3. T bhave novor Usosd my TAE key.

Can anyons save this key from a iife of
loneliness?

PBS. To try out your ESE, make your
pace invoders iovisible. Then try for
nigh score!

Tl

Martin Campiell

Repiy: wWe can't think of & better [ix

for the DP84#, but the TRE key is
intondod for as0 in  applications
sofrware. Wordwlse uses it rathery like

a typewriker TAR. Tf you want fo bring
it to life, there is an F¥ <all which
will define it to be any desired
characker. Use *FRZ219,.x where x 1s the
ASTIT walue to be returnsd, *FX219,27
will make it cperate as an Bscaps Xev,
or *1I%219,12 will make it clear  the
sorsen. The TABR key may also e used as
&  programmaiiie banction koy. Use
¥EK219,128+n to make it operats as
function key n, though it is westricied
te  the range of @ to 15. Program it as
usual with *KEYn ...

BEEZLG
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THE RAYBOX GAME {328)
by Bichaed Scoet

Test your powers of deduction with
this very gocd implementaticn of the
popalar game 'Blacklox'.

Four pogs are hidden somewhore on an
8 by 8 grid, waich is displayed on the
sorean. the object of the game is o
digscover where the pegs are locabed oy
sending in 'rays® from cnge ol the 32
posivions avound  the outside of the
grid., The path of the ray is affected
in different ways by  different
configurations of the pegsy 1t may be
absorbed, reflacted, or it wmay emorge
at another point. By ocoasidering  the
possible ways 1o which the ray could
have travelled from ome  poink to
another, you can find ouk whiere the
comppurer bas hiddet the pogs,

You may try as long as you like Lo
Eind the correct locstions, but if vou
do want to give up and  see  whers  the
megs  are, simply type  in the auanber
'99° in rosponse to 'RAYF'. This will
then revea! the locations of the pegs.

? vel,-U) ?Y{TQ 3

R '
(D ernml s j ;
& '

e R R e I s B O

T 5

ol i e 3|
s-b-F 03 |
A D] |
R

14 REM PROGRAM  RAY=CAME

26 REM VERSION B#.3

30 REM AULEOR . STLTT

A REM BEERUIG JaN/FER 84

53 REM PROGEEM  SURJTECT TO CORYRIGH!
66

FEODEM 83{9,%)

2 ON ERROR GOTO 1114

S MODET 1 PROCwdu : PROCheader

RULES

1) If & ray collides with a peg head
on, it is said to be ABSORRED.

2y If a ray mesbs the corner of a  peq,
it will bc DEFLECTED to one side.

3) I & ray meebs twu gsys ab eithor
side of its path, it wiil e
R LEITED .

4y It there is a peg imnediasely to
the gide of the c2ll at whicn a  xay
entars, tne ray is alsoe said to he
REETELTRD. Thiis is called
‘reflaction &t an edge’, hut the
computsry  sees  all raflections  as
being the same,

18@ PROUClear

114 MCDET ; PROZwAL: FRCCsetup

1200 PROCrands #ROChoard

130 REPEAT .

140 ARE=8:VOUZ5:FRINT ' "STRINGS {24,CHRS
32p VI ] s PRINTVYRAY 2";

133 C%=CET: I C%=13 AND A% THEN 22¢

160 IF CT%=127 AND A% [HEN WDUT27:4%=4
/18 GOTOTER T

BEEBUG
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17 IF C3>135 AND 0%<140 PROCoursor

180 1IF C%=32 OR Ci=42 PROCspot { (Ci-42
JF-21.2442) 2 TF EOG THENIOSH

199 bir CHELAR OR 2%>57 THENI 5P

2068 VIO AR=REY ] F+C%-48

210 GOTOISQ

220 UNTIL (A%>@ AND 23<33) OR A%=99

236 (1 A%=99 PROCshow:VDUZB,23,34,39,
2,12:30T01 @86

241 JH=PNT (A%} iK3=FNK {4%) s PRINT" -
_____ >|r;

298 IFA%<OXE=A%1Y%=0

260 IFAR<25ANDAR>] BX%=25~A%: 7%=

270 TRARITANDAS>BYE =3 ¥e=0%-3

280 IFAR<IZANDAR>24X%=0:7%=33-2%

2906 0'%=0: REPEAT

3T ITEE=] AND{¥%<1 ORXZ>»8 ORY3<T ORY
$28)88=" axits at MHSTRS{FMNIB (X3, ¥%}):0
WTELY 1 BROCyo : GOP0138

319 IF{FNdir=10RFNdir=20RFRNdir=3) ARDE

$=0AS=" is REWLECTEDR:UNTIL) : PROOIC: GOT
Q13

320 I PNGLir=@FE=] X=X 3T YE=SYEHKE:
UNTEILG

330 IF PRALr=11%=J0%:54%=K% 1 Ef="
329

340 TF FRALr=2L8=J% 3% =-KE s KE=04 105010
329

3500 IF PFrdir=3ag=%
L1 :PROCy0: GOTO 38

368 AS=" is ARSORBEDY :iNTIL: PROCgO:0
OTOlBﬁ

ER

Er] UhF PROCsetun

390 *TX4,1

469 volie,2,11,4,0,8

A1d W23, 254, 0,8,08,24,24,0,8,5

420 PROCPR (CHRE254,7,1):G%=1:R55=1

43F ENDPROD

44F DEFPROCPR{AS, X, V)

450 TF AR=CHES254 THEN COLGURZ

46l PRINT TAB(X*2+3,28-¥%2) AS1COLOURS

47H KNDPROC

484

4%8 DREPRCChoard

5 GOOLE, 1 :FURXS=14GTO6SASTERES 1 MOVE
X3, 301 DRANKS, 764 ;MOVEZS  XE 1 DRAWTHL , KN
BXT

5VE GCOLY, 3:MOVET 46, 140 DRAWGESZ, 144:D
RREWER2, 6521 DREWT AR, 653 DRAW] AR, 141

R2G FORWE=1TOS: FROCER{S TRIWS , WE, B) 1 NE
hay

536 FORWE=3TO16: PRCCPR {STREWS , 9, Wi-1)
SNEXT

540 FORWE=[ 710242 PROCPR (LEFTS {5 TRSWS ,
1) ; 25-1%, 9. 5} s PROCPR (RIGHTS {(STRSWS, 1], 2
5-37%,9) tNEXT

558 FORWS=207032 1 PROCER (STRSWS -3, 5,3
3-W%) 1 NEXT

568 ENDPROC

THTGOTOD

is REFLECTED" :INTT

57F

588 DEFPRCCrand

SO FOR TE=1 TO 4:ZERRAT A= R\U(S}
=RND{B) s UNTIL 5%({Aa%,P3)=4:5%{A%,B%)=]
EXT

66E BNDPROC

Blg ¢

62( DEF FM.T{(0%) 2 IFDE<H DR(QE>] GANDOS <
25) THEN=BELESE TFD% <] TIHEN=-1 EL3E=1

530 DEF FNX(0%) 2 TFO3<OTHEN=1LLSEEFQ%>
ToANDYE<25THEN=-1ELS E=d

G640 DEF FNCE (M, N%)

650 IFNZ=@THEN=M%

&6 IFNE=2THEN=25-M%

676 IFMa=9THEN=N%t8

688 IFME=ETMHEN=33-H%

BYE DEF Fﬂdir

Tad = (ST {¥E+I%, VE+EBANDT ) 4+ (5% (XK
SH7%, YE-JBHKE) ANDT ) *2+ (5% {(X3-K3+T%,V5+J
FHK%} AND )

71@ DEF PROCCUrsSOL

720 IF (5%{G%,H%} AND 2)= THEN RS=CHR
$32 ELSE RS="#"

736 I¥ C%=136 AND G3>1 THEW DRCCER (RS
L05%, HE) :GE=0%-1:IF 5% (G%,HE) -2 AND 5%(C
S,HE) -3 THEN PROCPR (CHRE254 5%, HY)

749 IF C%=137 AND G%<8 THEN PROCPR (RS
COE, HBY OE=0%E s 1 8% (G3,B%) -2 onD 83 (0
%1183 THEN PROCPR (CHRS254 6%, HS)

758 IF C%=13% AND HE>1 THEM PROCPRIRS
G%,H%) tHE=H%-1:1F 3% (G%,H% )2 BND 5%(C
%,H%) -3 THEN PROCPR{CHES254,0G%,4%)

TRE EE (3=139 AND H3<8 THEN PROCPRIRS
(0% HE) HR=HYH] 1P 5% (0%, H%}—2 BND 53(G

(HE)-3 THEN PROCPR{CHRS234,0G%,H%)

T COLOURZ:VDU26; 195 16 [FASPRINTSTRI
NGS (LENSYRSAR+5, CHRSY) 3 ELSK PRINTSTRIN
G5 (3,CHRGS) 2

78¢ ENDPROC

TO9F 2

863 DEFPROCSROL (W)

819 B20G= _

820 PROCER (CHRSW,G%, %)

337 IF W=42 THEN 5%{G%,H%)«3% (GF,H3)
OB 2 [LSE 5% (6%, HE)=5% {G8, HE) AND

840 FORTS=1T08:FORUE=1TOS: IF3% (T%,U%}
=1 OR 3%(T%,0%)=2 THEN BEOG=8

858 WEXT J%,T%

B0F VIIUZ6;18; 14

878 IF 1% THEN PRINTSTRINGS (LENSTRSAL
+5,CHRSS) ; ELSE PRINUSTHINGS (5,CHRSY) ;

884 ENDPROC

396

994 DEFPROCYAD

910 VoU23,1,0:8;6: @;

Y28 ENDEROC

934

943 DEFPROChesdar

950 FORTE=1702:PRINT TaB(12,T%} ;CHRS1
41 ;CHRST 29 "RAYGAME™ 2 NLXT

Ha

BEEBLIT
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966 PRINT'" Whoen the prompt "RAY ?° a
ppears on the"'Vacreen, type in the ant
ry point as a" "nunber {1-32) followed
Ly BETURN."'™" Usimg the cursor keys, m
ave the""(lashing dot about the grid,

and” Yplace or erase a macker by typing
a SEa1n

ish, "M FORTSE= 1 TOYLREADY, P, 0 SOUNDE W, P, 0
LHEXT
TEEE COLOUR3: PRINT' ' *"Another game?™’
"YA - M REPRATG=GET: UNYLLO=890RG=78:V
LUG: LIG=78PRINT' " "0k , "ELSET=INKR¥5H s RUN
TH9E DATR2H,96,4,.20,75,2,32,76,1,20,76
126,84, 4,20, 76,4,32,76,4,20,92.4,26,9

970 PRINT"or & SFACE."'’"M These two Kk 6 4
inds of inpub operate” "simuitanecusly. 18§ ¢
The gare will end when"'“you have only TULIE OM BEROR. OFF MOWST 3 ¥ FRd
four marksers on the grid"'"and ail are 1123 IF BRE<>17 BEEPORTPRINTY at line

in the correct piaces."' e RRL
975 PRINT'" If you wish to ses the pe 1138 ExD
g positions  at any timz, then simply 140 :
type "99° in response to 'RAY:T," 1158 DEFPROCshow

S8F FRINT' CHES145;CHRETST 5BI7 ;CHRET
36;CHR8131"Press SPACE to start'; ’
99F REPEAT UNTIL GREUI=32
1083 ENDPROC
fg1a :
1828 LYPROCGR
THE3Y VDOV 248,35, 36, 39, 2 PRINTCHRSTT ;CH
RS11:STROALHAS s QUFS=0U3+T s LE=TNRREY (156)
mm ENDPROS :
1458 VDU2G, 25,30, 35, 2:CLS:COLOUR2: *FXS

1164 COL3, 2
C 1178 FORYE=1D08:FORUS=1TO8: m\cr*pm“ ",

T%,U%) tIFSE (1%,0%) =1 OR %('L' ,U%}=3 THu
N PROCER (™", 1%, U%)

1188 HEXT:NEXT

1198 ENDPROC

1266 :

121¢ DEFPROColear

1220 FORe1E=1T0% :FORC123=1T08

1236 8% (clt,ci2s)=¢

P25 1240 MEXT,
1066 =11E, 25 1250 GO%=0
TE7G BRINT 'Y CORREIT M7 :COLOURY PRI 1268 ENIPROC

NT" ¥ou used ";GUS'"  rvays to™'"  fin K

SHORTER VDU CALLS David fell

The following two comnands ave completely equivalent, although the sscond version
Anves 19 bybes:
VOO 23,248,255, 205,255,255%,2
VOO 23,228, -1:-1;-1;-1;

55,255,455, 455

Similzrly 254 could be represented as -2, 253 as -3 and so on. %

L'OEMAL BRRORS

If vou have the watford Electronics DS, and Disc Doctor io your mechine at  the
time, and you use Disc Doctor to formst your discs in drives 1 or 3, then vou
find it formating drive 6. In addition, to format drive 2, you mast solect that
formats discs correctly when used with the aAcorn UFS. e

Same
will
drive Eirst. Disc Doctor

SBFER ESCAPE MOTION - R.Duehel
TTEEATOT ways of obtaining an Escaps condition Lhrougn the use of *FX228 are:

*EK228,4 makes Ctrl-g produce REscape
FEHAM, 128 makes "B produce Escape
*¥LH 228,74 makes Shift-L8 oroduce Escapes
*EREZG, TOE makes Chrl-fE produce Bocape
FEK22W, 176 makes ! h;ft—brrl 9 produce Esgape

the last comuand is an extrenely useful and safe 'three-key' Bscape action. o

MIMORY SHORTAGE O DISC MACHTNES
Placing both Accrn's and Watford's DES in your machina at  the

same  time, will

result  in PAGE beling set Lo 1389 when you swibeh on, since both grabk their own
privabe workspace, 1hbis will limit even foerher the size of program that it is
uessible Lo ruan, |
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is ESSENTIAL to guove your manbershin HMEFBIRSHIP CO5VS:

number with your order. Please note £5.40 for & menths (5 issues)
that  the BEEBUE Reference Card and £9.90 for i year (1D issuss)
BEEBUE supplements are not suppliied turopean Membership £16 for 1 year.
with back issues, Elsedhere {(Postal zonas)
- Jf subserintions & S;one & £19, Zane E £21, Zone T £23
T "“_&“msmuare Fddrans FYMARE AND ROM OFFZR  (Memders only)
NDTEi3UF‘NEVV EEEEEUG ' These  are avaiiaole from the
Sd?ﬁ;;gzzggws : PQ BOY 139 subscriptian_ address, which i3 our NEW
Hiant #igh #ycerbe software address also. (Mcie that this
%& Bucks - does not apply to Mordwise or Beebcale
2 Pl 27D =~ in this instance please see magazine

fur details).

Substantial articles are particularly welcome and we Editorial Address

bl will pay around £25 per page for these, but in  this BEEBLY3

i case please give us warning of anything that vou PO Box. 58

§ intend te write. In the case of material longer - St Albans

g than & page, we would prefer this to be sobwmitted on Heris

] cassette or disc in machine readable form using AL] zZan

o "Wordwise® . “Minitext Bditor® or other means. If you

B use cassette, please include s hackup coby at 365

% baud. . s
We will also pay £18 for the best Hinkt or Tip that we publish, and £5 to the next
best. Please send all editorial materizl to the editorial address opposite. If you 3

T,

Feli and Tiw

BEEBLG NEW ROM OFTFER

A special srrangemant ha2z been agresd Detwesn Acors and BEEBUS. whereby BEEBLG
meppers may obtain the Series Onz Macking Operating Systenm in ROE at the orice of
£5,85 including YAT and pest and packing.

The RER  wiil bz supplied with fitting instructions fc snable members to instell
it in their machine.

If ihe computer co2s nel subsequentiy cperate correcily, members may take their
wachines e an  &corn dezler for the upgrade to ke tested, which wiil bhe dome at &
charge of £6.00 pius ¥AT. This charge will be waived if the ROE is . found 9 have
been defective. I¥ the computer has been damaged during the instellation process,
zho dealer wiil make 2 repair charge.

Please note that we cannat secest EPRO¥-besad operzting systems 0.1 er 1.00  dn
tiew -of nayment. This can only be performed by Acorn deslars or by Acorn’s service
centre at Feliham, and apolies enly to uszrs of the G.1 0.8,

SDDRESS FOR 1.2 0.S. IF ORBERED OM ITS OWH:~ ROR 0ffer, SEEBUE, PD 3ox 109,
High Wycombe, Bucks, H??1 2Th. FLEASE ALLOYW 25 DAYV FOR BELIWERY.




s i !
* Simply plugs into the BBEC Micro 73 e 1 feows | oees
* No soldering necessary B
* Increases the sideways RGM capacity @ L @ @ 4
to 16
* Fully buffered - allows all sockets FORT(ROMa g (ROMS o JROMae] e
to be used
* Complete with full and detailed @ e e % 8
instruction booklet.
. AaM / Aan s
* Accepts 16K RAM in special sockets ALHIT|(ROMIZE O (ROMIL (ROWRSS | RGNSH
* Battery back up facility for RAM — [gf‘ld — =
_ [Bidewise] ™ o
® e used at BEEBDG *m“;" SIDERAFS m@ﬁrnm EXBANS Infe _‘|i
. ™ Re
aT
* Reviewed in BEERUG vol.2 number & ~ I (G [l
"’:h
@@%ﬁ‘]‘% - [ g
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HOW TO ORDER

Please send your order with a cheque / postal order made payable to BEEBUG, and
enclose your membership number. We are unable to supply the beoard to overseas
members,

The address for SIDEWAYS isg:
BEERUGEOFT, PO Box 169, High Wycomba, Bucks. HF11 27D,
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To save wear and tear on fingers and
brain, we will be offering each month
a cassette of the programs featured
in the latest edition of BEEBUG. The
first program on each tape is a menu
program, detailing the tape's
contents, and allowing the selection
of individual pregrams. The tapes are
produced to a high technical standard
by the process used for the
BEEBUGSOFT range of titles. Ordering
information, and details of currently
available cassettes are given bealow.

Provious cassebtes:

WVol,2 Wo,l, Wol.2 Ho.Z,
Vol.2 MWo.d,
Vol,.2 Na.7.,

Vol Ne.ld,
Vol.2 MNe.d,
Vol,2 No.5, Vol.2 No.G,

This month's cassette ({Vol.Z2 No.B)

includes: Block RBlitz gams, Machine

Code GrdphlLS examplse  programs,
R

oW
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e

able
subscription
cassettes, Subscriptions will be for’

to
to

members
magazine

gEfer
our

are

a period of one year and are for ten
congecutive issues of the cassette.
If reguired, subsriptions may be
backdated as far as Vol.] No.ld,
vhich was the first issue available
on cassette, This offer is available
to members only, so when applying for
subscription please write to the
address below, quoting your
membership nunber and the issue from
which you would like Your
subscription to start.

LA i

EEEBUG MAGATINE BINDER COFFER

&  hard-backed bindar for the BEEBUG
magazine is now available. These
binders are dark blue in colour with
'BEEBUG' 1n gold lettering oo the
spine. They allow vyou to  use the
whole of the first wvolume of the
magazine as a single reference book.
Individual issues may be easily added
or removad. The binders will also
conveniently  nold lags  than 14
issues, so that you can use it whils
you build up Volume 2 also.

Prnted I Eirgland by Siaples Printers St

TAETE YRR

ang Lirmited at The: Priory Press.

Teletextt procedures and prograr,
Disassambyler, Raybox game, Program
for Large 2igital Display in Mods 7,
Procedure ko protect Basic programs,
Dancing Line program, pilus Program
Cumpactor (from BEEEIG WVoi.l No.Y).
A1l magazine cassettes cost £3.00
each. For ordering information see
BEEBUGSOFT advertisemsnt at the back
of this month’ 5 md3a21nm bupplemant°

P RAmTRAT SR

CASSETTE _SUBSCRIPTION ADDRESS:

Please seand a sterling cheque with .-
order, together with your mamersnip

maoker and the date  from which the 77
subscription is to run, to: a
B0 Box 189, High Wycorbe, Bucks, HPI1 °
2TD.

CASSETTE SUBSCRIDTION PRICE:

UK £33 inc VAT and pap

- OVERSEAS {inc Eire) £392 inc pip
{no VAT payable).

BT R FA U I B e R

BINDER PRICE
UoK. £3.90 inc pap, and VAT,
forope £4.96¢ inc p&p (VAT nob charged)
Elsewhers £5,99 inc p&p
(VAT not charged)

Maige chogues payable to BERBUG,

Serd  to Binder Offer, BEEBUG, BO Box
189, High Wycombe, Bucks, HP11 2TD.
Please allow 28 days for delivary on
t.K. crders.
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