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THIS MONTH'S MAGAZINE

The computer aided design program called ASTRAD that we featured in the December
1983 issue of BEEBUG generated a lot of interest and ideas for further enhancement.
This month we show you how to extend the original version to provide a host of new
foatures.

We are also starting a new series of DIY articlos which are designed to help you
tost out your maching when you suspect a fault, and identify the source. This should
help you when you take your machine along for repair.

SEHCOHD PROCESSORS

Amorn have still given no [irm date for the release of their lony awaited second
‘processeor systems, though this is still expected to be around Faster time. What is
aven more disturking is the report that Acorn already have numerous ovders for 6502
second processor systems for use as second level econet systems, and that as a
congequence,  any othor orders for 6302 second DEOCESSOS WAy hawve to walt for up to
12 months bafore supplies become generally available.

WHAT TO DO WITH YOUR OLG 0.8, 1.8

If you skill have one of the old 1.0 operating systems, supplied as 2 EPROMS on a
carrier board, now is the bime to exchasge it. BEEBUG are currently able to offer in
retarn either the new 0.5. 1.2 ROM, or a £5 veoucher which can be used in pert
payment  for any ilem from BEEBUS or BEFRUGSORT, This offer only appiles to the 1.0
vorsion and not to the original wversion @.1 which was also supplied initially on a
carriar board, If yuu are unsure which version 0.8. is in your machine, then typing
VEFEE Creturn>' wiil display this information on the sorsen, kull detalls of  this
offer are at the back of this issue.
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INT WINKERS
Thisz menth's  hint winners are A.Vembsrton who wins the 216 prize and
S.1Wiikinson who wins the £5 prize. We still need all your good hints and tips  for

the magazine.

MaGEZ INE CASSELVTE

Thic month's magazine cassette conlains the full wersion of our extended version
of RETAAN {nalled ASTRADZ), the very popular computer aided design progranm  first
degeribed 1o the December 1983 issue of BEERUG, and the winning program (ROMAIN] oy
Feith Walksr in our Roman Nameral Bralnteaser competition, which appeared in  the
Movember supplement, We have also include the four catalogue versions of the two
prograns presented in thie month™s articls on Multiple Disc Catalogues, a  wery
ugeful facility for all disc users.
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Fhe Chip Shop

On Saturday  at 5pn, BRC Radio 4 is
sresenting "The Chip Shop', a series of
programes  about  the world of
oot ing. The Chip Shop is  also
offering a takeaway service of compoten
software that will be DbroadcasL over
the alr. This will wuse an Lsperants
vorsion of Basic developed in the
Netherlands and callad  Basicods.
Details of this are avallable  as
'Factaheet 1' Frpom The Chip Shop, BSC,
London W12 891,

Acorpsoft Cassetie to Bise BExchange

meornsoft have launched an exchangs
sarvice whereby porchagers of  their
cassetle software can, 2t a later date,
axchange this for a disc version ab a
cost  of 50% of the normal price of the
disa wersion, To uss  the service,
simply send vyour cassctbe with the
corkect money  to: Disc Replacensnt
Service, Acornseft Ltd., ofo Vertor
Marketing, Denington Industrial Estate,
wWellinghorough, Morthants WH8 2RL.  The
service i available now, thowiil you
should check the ourrent  Acornsoft
catzlogue for availability (and prics)
of 4§ or 8F track disc versions.

‘Acern User” changes hands

w3 son—Wesley have rocently decided
that their British subsidiary should no
Tongar continue publishirer the
suzcessful  magazine  'Acourn User’. The
mazazing will in future bz published by
Rextwood Publishing, a compsny sebt up by
hoorn,

Interfacing the BBC kicro

& range of fully isolated interfaces
for the BB3C micre (from -£44.898 Lo
E£172.48 inc.), avallable from Minotr
Miracles, has been designed for home
ugars, Extra tough  wversions  are
available for school and industry use.
Minor Miracles a2lsoc sell a digitiger
{238) and a light pen (815 ino).
Fuorther information may be obtained
from Minor Miracles, B.0.Box 48,
Ipawich, IP4 2BR.

The BRT Micre Socalis Gutl

The Microtalker is a new low cost
apeech  synthesiser using  allophones,
which allows any Fnglish word to e
pronouncexd,  tubk at a2 slightly lower
quality spoecch than the LEC systom used
by  Acorn, 1s  available from  R.P,S
Electronics ¢al led the MICEOTALERR, for
£39,95  (+30p  post + WAT}. It piuzs
into the User Port, and contains a
built in amplifier, speaker, and volume
controi. The MICROTALKFRR is avallable
from:
B.P.5 Flectronics, Unit C28F, Saltaire
Vinrkshops, Ashley Lane, Shiploy, West
forkshice, BR17 TER.

Business Programs

HOCS nave recently produced a  range
of [ateqrataed Business Softwars writhen
for the BBEC disc system.  The  fail
package inclodes Involcoing  and  Sales
Ledoer, Purchase  Ledgor,  Yoming)
Ledgar, Payeoll, Stock Control  and
Order  Processing. The oosh of each
module Is £59.95% 2ach, and is availabls
Trom:
HG, 22 Markei  Souare,  Bilgglsswade,
Lexdz, S5G13 BAS.

Owl Perch

This is a sturdy monitor suppork,
whiich stonds  over  fhe  BREC mioro,
raising the monitor to eve levsl and
protecting the micro., They are cast  in
mEta and paintsd with a crean enamsl
paint. The cost 1s £33 finclusivel  and
a4 partly £inished and unpalnted version
which costs £28  (inclasiver 15 also
avallakis. For more detatls, contach:
William Broady & Son Ltd., FEnglish
Strest, Hull, HUZ 200.

BEC Bricpe

ICE  Enterprises  havo recently
dntreduced B Bridge program whicn can
produce a random deal, play theee hands
and includes many other facilities., it
costs  22¢.5¢  inc. Contact: B
Enterprises, 23 Burnt Stones  Doiwve,
Sheffisla, S14 STT.
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EXTENDING ASTAAD (32K)

by D2avid AL Fed

The Compuisr Alded Dosign program called ASTARD that we published in

the  Necembor 1983 issue  of

enthusiastic reponse fron readoers.

the magazine provoked guite  an
Many of vou  suggested  ways  in

which the original program could be extandad and improved. We have

implemsnted =zix  important new
comprshensive update ol th

T azctions o be added to RETAAD
fall inte five aveas:

1. Facilities to lead and save the
current picture {0 tape/diss, and to
call a user-supplisd machioe code
printer screon dung prograun.

2. The siility o include  aser-defined
characters in "ASTARD' text, and the
Famitity to  draw '£i1lled in'
polygons and cirales. Both of  these
are  'toggled! b is to say, they
are contrelled by a ‘switch' that is
eithar on or off),

3. The facility +o reverse the plotting
coloars., This means  that  the
‘area-clear'  faclility can FL1L in &
rectangles, and then text can bo mado
to appear in the  background  colour
an this area, This sxtension applies
ko all funchions,

fzaturas in 2 modular  and
e orlyginsl program to produce ASTAADZ.

4

We  have alse included a  dumoy
procedure to illustrale how easy it
is to incorporate your own Teatures.
TL shows the correct way to selsct a
text  display, and also how to exit
back to the main part of ARTANIZ,

Finaliyv, we have also included  some
tidying up of various aspects of the
program, and  some smwall extras to
maks 1k more  attractiwe. Theso
include the production of & tons
whenever TAR or one  the  fanction
reyvs  ig pressed, the inclusion of a
border around the dyrawing arsa (with
extra protection to enssre that text
doss  pot ostray  into the  drawing
area, and vice varsa), ard better
arror handling facilities (=ee later
for more details),

Al1 the new featuras are controlled

by  means of the Bhift  key in
combination with one of the red

fia

notion Keys.

&
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KRY ACTION

Shift + £8# save Current Scroen
Snift + £1 § road new Soreon

The other fonction koys (and the cavscr
kays) will mersly Disap If pressed when

i
shilt is held down.

Shife + 24 ¥Rl 2 printer dump program
Shift + £3 Togg;e the sofl characters
shift + F4fl Tegzla the infill switch
Shift + £5§ Call ta dummy user routine

Shift + {64 Toggle reversal of colours

Hormally, im A5T8ANZ, bhe scroen is
kept separated inltc two windows. The
mAin  drawing window is definad as the
graphices window, and a1l the drawlios is
cartised out in this window. When a
prompt is needsd, the Lext and graphics
CUrssr  are aoarated (with woud) . and
the text 1s input in the curvenl. toxt
window {the  top tee lines on bhe
sOrasn) .

Frror handling has been improved
onslderably. Whsn an errot ooocurs, 4
checl is first made to see if it i3 an
Facapc  werror. These have been solitc

inoe £wo types: Egrape ared
Shift-uscape. Bscab: is the same as the
Original AETAAD,  and  merely resels a

parclmterb and sels  the
centre of  Lhe soreen.
azionally leave part of  the
on the screen, and so this is not the
haal way of centring the cursor.
Holding  down Shift whilst pressing
BsCape causes a noresl Bdacape error Lo
e gensrated. wWhenever any novmal orror
2TUrs,  Lne arror  mossage and line
amber are displayed a2t the top of the
screen, The user  1s  then  promphed
whether or not they wish to continue,
Tais allows for the uaser to exik
wikhout heving to press the Dreak  kew.
It also means thakt i an arror oocurs,
say when trying to find a file on disc,
the picture just creatad is nob  lost,
Thus  to  exit ASTRADZ, oress Shift and
Bscaps, and answar with an N7

cursor o
This can
[ agste} s

PRINTER SCREREN DUME

The screcn durp faciliz
user o dump the image d'LS[J]dYtTI on the
sereen o thelr gprinter, The routine
has been  Ltailored so  that a machine
onde printer  duup program will ke
Toadesd and run whism gl red
(oruivalant to *RIM) . Ths  screen  dump
mizt he asscmiled ard savad on cassatte
or disc pricor to wsing it with ASTARD2
and you will naed o decide ab what
memory  address  to de this. T‘l‘-‘;r* g
will normzily be anle to assaobis their
soreen dumnp program ot &M‘H while
casssatte  users shouls vse DO, thouogh
vou '-.ri 1 neeci Lo make sure Lhat your
soraan donp will fis in cne
!_}:u‘.je (256 bytes) of  metary, Once
assembiad the soreen  dump program
shoold ke *SaVMd raady  for use. The
szrecn duwp 1s sciocted in BSTAADZ by
oressing Shifs-f£2 ard entering the name
of  wyour saved  soresn donp routine,
which {a then loaded (from cassetie orv
di=a) and run.

Cassette users, pa
prefer to load the sovoeo
[use SLOADY  oafore i
whnich will nead

arly, might

amendiryg so that the
SorEcn routine iz DARTed  whon
required, thus saving the time involved
in loading.

SATIRG ANDN LOADING SCREENS

The screen in Mode @ occupies momory
in one o nuowns block from &3600 to
&7FET, ¢ save the screen, all that is
naecded iz o suppl"
ASTRADZ will da the restk. ;
pictore, = Lyplcal sacuence of rotmns

BEERUL
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might be as given bolow:

Construct your desired image.
2) Hold down Shift and press f£@.
3) Enter filename and press Return.

If you are using tapes, you will now
have to prepare yoursslf for a fairly
long walt! On exit from the save
routine, the cursor 1is left where it
was before the save operation was
performed .

Loading ol a soreen is done in a
similar mamner. To load a scresn, press
Shift-f1, and enter the filename of the
screen o ba loaded. Onee the soreen
has been  loadad, the cursor is set to
the centre of the screenh. The previcus
contients af the soreen  will  bae
completely raplaced by bhe new  soraen
as it iz loaded.

" USER DEFINED CHARAOTERS

TASTAAD' s also the name given Lo
the routine brought into acticn by
pressing £8. ASTAAD stands for Any Size
Text printed at Any Angle oo the
Lrawing. Thiz facility, howewver, was
limited, in the original version, to
the nowvmal keyboard characters.  An
axtensian has boesn  provided to allow
[or  the anft {or P dafined)
characters to bo used  instead. This
allews for new characters  +o  be
designed, and then zlso drawn ab any
angle, amd at any size,

The  cholce  of characters is
contralled by Shiflt-£3,  With this in
the 'off' state, ASTARD behaves as 1l
did before. When in the ‘on' state,
user defined characters are selected
from Lhe keyboard with 'A' sslecting
character 224, 'B' selecting character
225 and w0 on. The characters are
displayad at the top of the screen as
selected. This allows for +he new
string to be seen as it is being bullt
up, The user defined characters muat be
set  up before loading RSTAAD? with the
VO 23 statement (see User Guide pages
178 and  384). The Shaper program,
published in BEERUG Val.?2 NG, is  an
ideal way to design characters that o
would like to use in R3TAANDZ.

A5 an oxample, try the following.
Enter Basic (pressing Dreak will do if
you arz already in Basic) and type in:

VDU23,224,8,255,191,159,159,145,17,17
Now load ASTRANZ, and press 'Shift—f23°.
{If it now  sayé - that the soft
characters are off, press *Shift-£3° a
secord time.) . ]

Press "fG' for ASTAAD {-=xt

Press 'a' and Return

Enter 2 size, say 29

Enter an angle, say 16
How watch a primitive eleghant being
displayed. This * illustrates that the
soft  character is now being read from
the mamory definition..

FILLED POLYGONS AND CIRCLES

hnother new feature, controlled by
Shift-T4, is the in-filling of polygons
{ardd thus also oircles, as they ars
drawn  using the polygon  routine) .
Mormally, whan a polygon is drawn in
ASTALD, it appears only as an  outline,
but  ASTARD2  allews for either an
outline, or a s=0lid polygon to  be
drawn, The selection between the two is
nade by pressing Shifc-f4. For exanple,
if pressed once, then 'in-fill! may ba
turped off. This means that only the
pelygon's  outline will be dArawn. If
Shift-f4 is presscd again, then the
switch will be altered, and now o solid
polygeon will be drawn. If the £3 option
is used to repeat the last polygon
drawn, then whether or not the Dol ygon
iz filled in {5 dependont on  the
current state of the in-fill  switch,
ard not  the state of the switch when
the initial polygon was drawn. This
Leature wlso  applies to the circle
drawing routine selected by 9.

REVERSING FORECROGUND AND BACKGROUMNE

When drawing 1 fnes, fiitlimng .in
polygons, or any olher ASTARD function,
then the fereground coloar is oorwmaliy
hlack, and tne background colour  white
{readors may tike trying vellow cn blue
as  apposad o black on whitel by
including appropriate VDU 19 at  the
start of the gregram. there is & fipal
switoh in ASTAAR? that affects the
drawing colours. To alter this switch,
press Shift-f6. In the 'on' state, the
drawing will be drawn normally (black
on a white backgroundy., In the ‘'off!
state, the drawing will take place in
Ehe reverse coelours. This allows for
the ‘'blank out an area' Function,
invoked by 8, to fill in 2 rectangular
ares. Ay exanple of the use of various
functioms, including reverse colour, is
shown in the illustration below.

BREEBUG
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replace lines from the eartier version.
Rlternatively, save each of the new
sections separately using *SPOOL and
Fhen use *EXED to append  each  section
as requirad to the orviginal ASTAAD. The

first section is a comnon section, and
includes  the new srror  handling
routine, and the graphics and text

window sections. Thig can be typed in

by itself, and the new version of
aSTAAD produced saved, and  then used.
If, however, either of the two main
pares is to be used, then the oomwon

section MIST be fyped in Eirst, then
the appropriats main part. Zny lines
that occur in Part 2 should veplace any
coincidant onas  from @ither Part 1 or
Common, and Part 1 shoonld  replacs  any
lines from Comnon, IE both sections ars
required, then Part 2 should be typed
in after Part 1.

FEETENLING THE ASTAARD PROGRAM

The additions to the program have
been divided into  three sections, to
alleviate excessive typing for the user
who

only wanlbs, say, the screen
load/gave functions. All or each should »w« ool
be typed into the computer AFTER L ’f"‘”‘“‘”"’ﬂ“

ivading in  the origins! ASTARD, which

mist noet have beon  renambered  In any
way, since some of the new lines
LISTING OF COMMON 447 VDU420%=131082: PRINTTAR (6/, 1) BE+]

Pk VD% 3T%

4868 vhUd: INPITT "7 Text? "[E''"Sige? (2
to 123 "3%''"Angle(deg }’-‘"’["%.C‘Tb \.FDT“‘

65F VDU4: INPUT'*"Angle of avrow? "W
LI VRIS

676 PLOMY -8, =b:PLOTH,a,b i PLOTY .~ 3
: BLOTY o, d

719 VDU4: INPUT' P "Length? "LE' "Angle?
(e} "NECLE VIS

720 LX=LE*C0S (RAD (WE) ) sLY=LE*SIN {RAD{
M%) ) s 2% =34 LY s V25=YE+LY s PLOTY . X2%, Y222
AE=MDE:YE=T2%

Tou VD4 TNEIT! '"Horlzonta] Mig?"HE!

1@ HEM Progyam ASTAADZ
20 REM Veraion B1.5
A8 REM duthorn Jim TomngeDavid Fell
TE MODE @
T W24, 4;4;1275;948;18,0,129,18
72 wD024,8:8;1268;946; 18,0,128,16
T3 9DU2e,d,1,79,49
75 LIM O5% 43
TP OON ERROR PROCorrotr
126 IF kay=9 THEN V=3:¥15%=%3:1Y1%=¥%k
=] QrE=A500UNGT 7, =16, 125,18
136 [P key<129 PRINT CHRS (key) X35X%+

20T (X%<1252) % (key<>9) :(G0TO110 BLSE IF k
ey<14% OR key>144 S0TMDY7,-16,125,1

156 ON F% OO0 18E,160,200,229,2339,23
W,176,238,199,210,119,260, 258,250,250, 2
33 BLER 155

155 0N J%~16 GUI0 221
(226,227 ELSLE GO 257

231 REM PROCsave:PROCoursor

227 gEM PROCIoad:iPROCOoUrsar

223 REM PROC3ump: PROCCUr Sor

224 RFM PROCtoggle:PROCCUrsor

225 REM PROCTIIL PROCCursor

226 REM PROCAummy : PROCCUrsor

227 BEM PROCcolonr (PROCOoUrsor

DEE KF=KF-10% (J=13) * (X811 +19% (J5=1
4y % {HEA268) 1 ¥E=Y5-18% (JE=15)* (YEXTH) +1
B (I%2160* (vEC94E) s PLOTE NS, YT

365 FEX226,145

366 *ERIIT

367 *F§228

F222,323,224,225

yartical Axis?"WE''"No.of sides(3@=ci
role or 2llipse) PUGHIOLE VU5
910 VOU4: INPUT' '""Radius of cirele? "R
$:CLE VLS
960 VDUZ24,X1%:¥1%:X%; Y%
4;944;
226&? OEF PRCCetrror
2276 LF FRR=17 AND NOT INKEY-1
; Bt ENDPROC
2280 U4, 31,6,08
2293 BERORT:PRINT" at ling ";ERL;"™ has
occurrad; " Continue? (YN
2308 IF (GE'P AND &DE)=ASC"Y" WDU12,5:1E
N PR
2313 *FK4
2329 *FH225 1
2330 VU222, i dIMEM=£TCIY
2340 REPORT:PRINTY at lins ";IERL'"That
's all folksit"
2350 END B

;16,24,8;8;:726

VDU, 12
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w

LISTING OF DART 1. 2188 INPOTTAR(S,0) "Name of file to ioa
d From: “509%
221 PROCsave :PROCoUrsor 211F S05%="LOAD “"+3505%+" J@pp
222 PROCloads PROCoursor | 2120 X%=05%:¥%=XIVIV2SE:CALEFFFT
223 PROCdump: PROCcursor 2130 s
4@1 IF J%=17 ENOPROC 2140 PROCsetup:rk=T18:J%=15:PROCYul er
492 IF J5=18 k=G:LOCALk:k=19 2156 VDG ENDPROC
2099 DEF PRCCsave 2168 LB PROCIUMD
2014 I J%<>17 ENDPROC ELSE Vol4 273 IF J3<>19 ENDPROC
2028 INRUTTABG (6, &) "Name of fils to sav 2180 woud
e tor "BOSE 2199 INPUTTAB(E,QI) "wams of soreen-dlnn
2839 CLS to RUM: "503%
2048 SOSE=NSAVE T+E0STHM 30, JFEEN oo T2 \aDUIz,ZG,ZS.H,L??,IJ
2059 LOCAL X%,7% 2219 305%="/"18505%
206 KE=08%: Ye=E3DIVASACALL&FFRT 2220 LOCAL K%, YE
2070 VOUS: ENDEROC I230 XH-08%3 7%= HEDTVI56:CALLEEFE Y
2686 DEF PROCInad 2240 VD24, 8;8;T268; 344;
2090 IF J5<>18 ENDPROC ELSE VDU4 225 VDUS 1 BNDPROK?
LISTING OF PART 1 261 T.OCAL X%,Y3
224 PROCEONG e PROCOULSOE 2620 K%=05%
225 PROCEIIE:PROCoursor 2630 YR=X$ DIV 256
226 PROCAumy F PROCCUr S0¢ 2640 FOSF=RECMIDS (TS, 08, 1) 4E%
227 PROCocclour: PROC-UrS:T 2650 A%=10
486 YDU4:TS=FNread: INPUT ""Sige? {2 t 2664 CALL &FFF]
o 125): M5 TMangile(deg.) PUTHICLS VU5 2670 AF=05%+1
519 TF B PROCread ELEL AR=sBRIR+ASC( 26868 ENDPROC
DS {18,08,1) ) *8 269¢ DFEF FNread
10 LOCAL I%, K% M, N,C,8,B,0,R,T,Y 2788 PRINT' *"Text? ";
415 IF F% ¥=B5 RKLSH ¥=5 2719 Tg="
260 IF T%>1 THEN PLOTY,K3,M5 DLSE MOV 2720 TOUM, T3
%r*% MOVE K%,M% 2738 REbRAT
865 IF 131 ANU F% PLOTHS, X3, V% 2740 1%=GHT
B75 TF F% PLOTES,X%,¥% 2756 IF I1%=21 PRINTSTRINGS (LENTS,CHRS]
236F DFF PROCtOUgie 27y jaTs="T =g
2370 IF J$<26 ENDPRCD FLSE VU4 2766 1P 1%=127 AND LENTS VDEIITZ:E3=0:TS
. g7 TN 1ipg characters bo M =LEFPS (18, LENIS-1) ELSE IF F3=127 VDUTII3=D
§§§§ I;EIE E%ZE{?E&i;?.-g;;fﬁ?;iggt;%ﬁ ie’ig I(F I aND If)s<>13 PE=PSICHRS LB VOU T
64 PRINT"on. "5 '37%0 tNTTL 13913
240Q LOCALER 2790 CLS
2419 vPROCAelay 280G ~Te
242§ VDU 2, 51 BROPROC 2810 DEF PROCcolour
2437 DEF PROCEILL 2829 1F 3%<>23 LNDFRCS ELSE VD4
2440 TF JE<>21 EBMLPROC ELEE VIG4 2833 PRINT' '"Toggling Colours ko ¥
245§ PRINT® “"Toggling infill ta % 2849 IF U8 PRINMMoff."::(3=FALSE: PROCO
2460 TF F% FR=FALSL:DRINI"off."; FELSE fE BLSE PRINIMon."; s U3=TRUE: PROCGn
I4=TRUE: PRINT " on. " ZH50 PROCAelay
24TH TACALLY 2866 VD12, 5: ENDPROC
2487 PROCGeIay 29709 DEF PRUCGTE
2496 VN2, 51 ENDPROC 2880 GOOLE, 129
2507 DEP PROCAummy 2890 GCOLG,
2316 TF J2<»22 ENDPROC EISE vou4d 296 EXDPROC
2520 REM UIHIS IS WHERE ¥OU COULD INZHRT 22740 DEF PROCoN
253¢ REM YOUR OWR ROUTINE, 2921 GCOLY, 128

2540 REM 'UHE FIRS® LINE EX(TS I THE CALL 2939 gooLg, 1
2550 REM 15 NOT FOR ¥OU, OR SETS UP IIF 2948 ENDPROS

2540 BFM TEXT WIKDOW IF IT 1S, 2950 DIF pROCAclay

2579 REM ON EXTT, USE VDINZ,5 2960 LOCAL TS

2580 HEM ANDY THEN ENDPROC, 2979 TL=TIME

2398 VDI 2, 5 ENDPROC 2980 REPEAT INTIL TIME>T%4158 OR ADVAL -1
2690 OFF PROCraad : 2999 ENDRROC =
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A REPORT ON ACORN’E LATEST DEVELOPMENTS

hy David A. Eell

Following various runours, anhouncements and exhibitions, David Fell
now reports on Acorn’s latest products and future plans.

ELECTRON LATEST

Tollowing the immediate success of
the Electron, Acorn ars finding it hard
to ensure adequate deoliveries of the
assorted components  required  for the
assembly of this micro, and as a
result, Electrons are in shoct supply
{indeed, we understand Azorn have
issued ‘Out of stock® posters for use
by branches of W.I. Smith] .

on bhe plas side, Acorn are
currantly working on  producing a
variety of add-ons for the Electron.
These ara to be connected to the
Electron via an expansion hox  which
will tink tn the Llectron using the
rezar  =dge coansctoc.  With this  box
connected to an Electron, the user will
then  be  able o use = printer,
joysticks and a BOM expansion  hoard
twhich should allow Eor Basic and two
other sideways ROMs). The expansion box
is now expected to be  avallable about
Easter.

& carbtridge HOM  socket is also
plamned, in principle similar to  those
available for machines like the Atari
WC3. Acorn bhelieve that many Electron
owners will mot  want to fiddie about
Loo much fitting ROMz, as is the case
with the BBC Micro, 50 they hope that a
large  amount of software will he
reloased in a formal suitable for use
with the cartridge BOM system, A disc
inteyface may also e prepared  for
release at a later date.

ECONET

Amotn nave recently e
encoantering a nutber of problems  in
tneir EBoonet  local  arez netwerk, and
this has even caused unfourded vumours
that Acorn were going to drop boonet.
moorn report that they have discovered
the cause of these problems, and are
now going ahead full spesd with their
Eochnot systam.

IEEE-A§B PULL, SPRCIFICATIONS INTERFACH
This product has now besn released,

and wo hope bo report on it in the next
issue of BEEBUG.

Under current  development,  but
prohably not available for a while, is
an  interface o link up 2BC micros to
the advanced local area notwork  (EAN)
oallad the Cambridgs  Ring, Thia
comunications systen is based around a
'ring' that links all stations on the
network togetbher. Information is
transmitted in 'packets' which are sent
arcumnd  the ring at extremely fast
speads., The  Carbridge  Ring  was
ao-invented at  the University of
Cambridge by Dr. Andy Hopper who i3 a
mon-erecitbive  Research Divector  at
Azorn and who provides, on 2 parb-time
basgls, help with some of Aoorn's
advanced  projects  and  dsvelopment
DYOJTanIes.

WINCHESTER DISC DRIVES

Mot ready for relsase, bot cartainly
coning on in devaelopment, Iz 2oorn's
Winchester digc aystem  (Winchoesters
are sealad high capacity disc drives
usirngy herd rather than Floppy discs).
This will be in the form of a 16K BOM
{containing the  Winchester  Piling
Zystom, kEnown as WEE, that would be
inserted inta one of the 'sideways' ROM
sockets in the Beeh, and e Winchoster
disc drivels) which will we attached to
ther Beeb viz the TMHE bus. The storage
capacity is likely to be of  the order
of 1B bytes, and the system will cosk
approximately £1539.

SECOND PROCESSORS

When originally plammed, it was
e lsaged that the BBC Micro would have
the abitity to use 2nd  processors.
afler lengthy delays, the projected 2nd
processurs are  now o appearing on the
drorn Stands  at exhibitions, and same
have been availabie  for  testing
PUYE0SesE. Much has been  said
(particuiarly by Jcorn) an making
programs  "Tabe’' compatible.  hut this
has, untli now, sesusd a  somewhat
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theoratical  vequirement. 2corn  have
delayed the  release  of the 2rid
procasacts {of  which  there are three
plannad at present; 2 6502, a Z80 and a
T6E32) to ocnsure that, when  available,
there wiil (hopefully) be no problams
with ther. The term Acorn arve usimg is
‘extensive  in-house testing'. Howsever,
suveral other second processor systems,
such as  that  from Torch, have heen
available for ase with the BREC Micro
for many months now.

Basically, a Besb with a Znd
orocessor 1S a complex system in which
the 'numher crunching' {or the language
processing) iz done oy the 2nd
processor, and  the input and  output
funckions are  carried out by the
original "host! PEOCRSSOY ., T
advantagz: In having two processors is
simple; a two prooessor  systom  can
process  data significantly faster than
a one Processor systom. Because of  the
high speeds involved for data transfer
via the Tuba (in the order of one
megabit  per secord] transfer rates), it
is essential that the two processors
communicate with each othor correctly.
In  designing the Tube, Bcorn  have
ancounttered & number of probhlams with
regards to the timing of the inter
processor comrinications, but thess, it
is reported, have now besn resolwved.
Readars may 1ike to vead David Grahan's
article on the implications of the Tuboe
in BEEZRUG Wol,1 Ho.6.

6582 2ND_PROCESSOR

The 6582 2ad processor is  mow
virtually ready for releass, and its
price tag iz expoctad to be about  £185
inclysive  of VAT, With the 2nd
processor fitted, rhe user should  get
42k of memory availails from Basio for
his (hex; progran. There 1s no necd [or
16k to be set aslde for the opesrating
system, as thiz stitl resides in the
hest' orocesser’s wmemory map. Howover,
thera is still a nest for soms  extia
operating systen code to be prassnt
becagss the  Tube needs  something o
contraol the oommmications  In each
processor. Only about 4k of oode  is
nesded for  this however, and so therc
iz & further 12k of memory available
betweoen  where DBasic pommally resides

(&89 owwards), and whoere it could
resids {&83800 omwards) .

The Tube version of scorn's Basic TI
has been assembled ko reside at &3006,
2llowing the user to take advantage of
the 12K of RAM that would otherwise not
D accessible. 1 not  already
instalied, a DOFS {(disc filing system)
ROM will alsns be supplised, as this
containg some code necessary to controb
data transfers across  the Tabe. This
code resides in the 'host’® pronessor.

A8 IND PROCESSOR

The 7BJ 2nd processor iz also ncarly
veady for  releas=.  As  this will be
supplied with the OP/M 2.2 Operating
System, it opsns  the door to a
traemendous nunser of proven CE/M
appilications packages. Decause much of
a usar's existing software will not
Wwork  on A Bedb with the 286 2nd
processer, with the exception of  Tube
compatible Basic pregrams that do not
use machine code, Acorn are supplying a
large guantity of software burrdled in
#wiktn the package. This is also designed
to make the purchase of a 782 Znd
processor offer the user significant
gains  over the purchase of other
alternstives, 2nd thus provide a  very
attractive package to the [irst time
small pusiness comouter aser, at  whom
this system is particularly aimed.

The Acorn Z88 2nd procosgor system
is, Tike <the &a502 Ind  processor,
expected  to be availzble in the Spring
of this year. The price is likely to he
botween E356 and £409. Major software
supplied with the 280 2nd processor
will include a3  gopaisticated word
processing  system, a dababasa packags
and a spreadsheet calcoulator. The user
will alse reocive a 286 version of BBC
Basic, a2nd another wversion, WMicrosoft
Basic, that is normally used with Co/M
bascd systems. To complement theso, the
usar is also provided with a systens
generator which allows the user o
design an  applications  package ly
aimply specifying it in  functional
terms, Finally, the user gets a full
version ol focus  CIS5 OOBOL, the
established computer  language  for

business applications. =
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THESTING OUE YOUR MICRO (PART 1) - SIDEWAYS ROMS

by Hugh E3. B. Smith

with an  incressing nomber of #8830 micros in use, it is almost
inevitable that a numbker of users wil! sxperience proplems wikh their
machine's hardware cr firmmware. To help you carry oot initial testing
sobed faulty system, we will be publishing a soeries of
articles and short test progeams. We start the ssries by looking at
sideways BOMs.,

in this series we aim to guide you sfor a machine with a ROM woard these
through a set of simple test routines menberg  are often printed next to each
toc help isclate some of the problems socket. The four sideways ROM sockets
that might arise with your BBC micro. nelow rhe koyboard are nurhered from 12
Te is Important %o nots that  the to 15 {&C te &F) looking  from the
utilities offered hers, and in later kaybhoard and reading  from left: 0
articies, are only a guide aed can right.
never replace the  sophisticated

eqpaipmnont neaded to fully test such a
complex machine, As a result, you may
well be able o isolate and identify a
potentially faullky part of vour machins
bifore contemp;ating further action.

In +this first article, we present
two programs bo test sideways ROMs. For
cotrenionee hoeth  are oot prong fal
failure hut liks any type of memory arve
nut infailibie. There are twoe maln ways
in which a RO can fail; by failurs of
the chip itself, or by corruption of
one oY more biks in the ROM. The latier
is more likely in EPROMs (to which this
article alse appliss] and could be

cavsed  for a waristy of difforont Twe  points  showld be moted with
TEASONS . this, Firsk, if 2 ROM boarxd is not
present the machine enpioys a systen of

It iz the scoond ozse that we shall radundant  addrossian which means that
fdeal with here, since il a ROM breaks each ROM will appear in the index up to
down completely, then It is most likely four times, though only the last  four
that the machine will not function at sockets (12 *o 15) should he notad.
all. The vsual symphoms of memory bhits Secordly, the program will only work
changing  state arc srrors or bugs in with ROMs, that follow acorn's
the use of the RO software, whers specification on initial confiquration,

proviously the ROM performed correctly.

I e program agpoars to o orash Eooa
cartatn ROM titile, as happens for

T be able to kest a ROM, it is exanplo whot an Ancom 0FS is [itked, it
necessary  Eo know  where it resides iz likely the BOM docs not conform  and
inside the machine. In the 3RO micro's it ghould be vemovad from the machine
sideways ROM system, up to 16 ROMs  2an sn that EOMs of lower priority may be

be usad {y using o gultable cixpansion
poardt. These are numbered from § to U
{in hexadecimal).

LISLENG ROMS

e first  program, oallsd simpiy
RO, will print a list of ROMe opresent
in  the wmwachine, angd their positicns.

1§ REM Program ROM
21 REM hathor Hugh DoBrown-Smitn
38 REM version B9 ) Bl

BEEBUG “karch 1984 Yolurme-F isgpe-9



43 RFM BERBUG March (984
23 RIEM Program subject to copyright
o
7H ON ERROE (070 264
BE FROCassomble
93 MOCET
198 7671={PAGE+ETREY MDD 256
113 ?&572={PACGE+& 700} DIV 2GR
128 FORT:=4TO15S
136G ? {PAGE+&THE+20%T1%)=13
148 NEXT
153 CaALL index
166 5({15=-7675) *2F+PAGCLEE TG ="BASTC!
178 PRINT''CHRSE141CHRST 345 PCE "SI DEAAY
3 ROM INDEXT
PRF BRINICHEST 410HRE] 3JASPCR B IDEWAYS
ROM INDEX™
19@ PRINT'TCHRS129"BIM RUMBER "CHRST
IR CITREM!
209 RE=@
219 FORT%E=15 TO @ STEP-1
220 PRINTCHES] I@TE;CHEST 3™ M5 (Re*2
G+PRGE ta T
238 R%=RE+1
248 NBHT
258 BND
268 ON TRREOR JFF:MODET:PRINT'':REPORT
tPRINT™ at line ";ERTLIEND
TG SEFPROCassamhle
TETY FORopt=ATOISTER2
VH2E Py=0aii+saHE
TA3F [OPTopt
1843 .index
1356 LDX #13
| @60 S5TX &7F
T Lmainloop
TABE J5R empty
1399 BMI noxkrom
1198 J5E readtitie
H11d .nextrom
1128 e
138 Lom 71
1149 a8 #3249
P15d Sra &7
1166 LDA &72
1179 apc #08
118¢ STh &72
1193 DR &79
1200 BNE mainl oop
1219 ME findbasic
1229 empty
1239 LDY &79
124 LA #uBE
1258 STA &F7
1260 LDe $#48E
1278 5TR &F6
1280 J5R &FT19
1290 5T &73
1386 RTS
13718 .readtitla

1329 LbA #5330 - 15@F STA {&71) .Y
1338 8TA &77 1318 INC &76
1349 Lba #5069 1520 [NC &74
1358 STA &76 : 1539 MP 28
1366 Loy 349 1343 BHE titied
1370 STY &74 1853 .lastletter
1280 .titled 1568 L0a $e00
1390 LD &77 15376 LDY &74
T4 51X b7 188d STA (&71),Y
1417 LDX &75 1588 RT3

1420 5T% &F& 1660 .findpasic
1430 TDY &72 1618 LDAR #5EB
1443 JSR &FFBY 1629 J5R &FIM'4
1458 ST 73 1630 STH &75
1466 BEQ tastietter 1648 8BTS

1476 Chil #&fD 1658 ]

1488 BEQ itastietler  16&6@ NEXT

1490 LY &74 1673 ENDPROC

ECM TESTER

Thars ars a mmeer ol ways to kast 2
ROM, the most conoon being oy a
"Checksan' methed.  This  is simply =
cage of adding up every byte in a ROM,
and comparing  the sum with & value
which [= koown to be oorrvect. The
problem with suach & gyvstenr is that
maltiple errors can canczl each other
out so producing a correct checksum. A
more reliable way is to perform what is
known as Cyolic Redundancy Checok (CRCY.
This works through the pelynomial shown
helow | for svery byte in the ROM,
producing 2 unigue walue which  is
almost  infallible even for multiple
SYYCTS.

X1 6+%"1 24475+

The second program  prosentsd here
can be used to calculate the CRC of any
sideways ROM in the machins. Do note,
though that different versions of ROMS
will produce different figures and even
the smallest modification made by a
manafactorer to ROMs of the sane
worsion ouroetr will result in different
valuss. For this roeason 1t 1s sugqgested
that on recelipt of & new RBOM the
program is run and the CRC noted. If at
# larter stage the ROM . is  sSuspectsd ol
failure, then the RO should. e
re—tiested and the wvalaes cospared.
Standard  Acorn ROM  software normally
gives values ag ghown:

Bagic T 67FF

Bagic IT EJP8

OFS .90 8048

Az well as the position of the T
to be tested, it is also necessary to b
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know itsg size, either 8k or 16k. This
is important since if the wrong valus
is used then the CRC produced will be
incorrect. The size of a ROM is often
agiven in the alvertising hlurb, but may
also be determined by {he type number
on the chip. In general if the last two
digits are &4 then the ROM is 8k, and
if the last 3 digits are 128 it is 16K.
For cxampla, 2764 and 27128 which are
the most comnon EPRGME wsed are Bk and
16k respectively. ROMs like BRSIZ and
Viki are both 16k,

When running £his program, the value
of PACE should be sot to 1980 or lower
if the program is to work corrsctly.
Finaily, do wnote that a CRC which
differs from soncone slse's value does
not  neceSsacily mEan a faulty
component: .

16 RFM PROGRAM  CRT

2% REM BJTHOR Hugn D.Brown-Smith

3¢ REM Varsion B1.8

4 REM BREBGG March 1984

5P RiM program subject to copyright

6d =

FE oM ERRORE CID349

84 MODET

¢ PRINT' 'CHRST41;CHRST3453PCE"HIDENA
¥3 RCM ORS UESTM

196 PRINTCHRS147 3 CHRES1 343 RCE" SLDEWATS
ROM CRC TEST

110 PRINT''* ' 'CHRSY 31 "Enter ROM numbe
o (@-I1";

126 *FE15,1

138 REPLEAT

148 A=GET

1% UNTIL (a»47 AND R<SEIOR{ARL AND
a7

160 IF A<SH rommimbari=A-48 ELSE romna
arbrey 3=h-00

176 PRINTCHRST 30V “romnunbers

184 PRINT' "CHES] 31 "Entar ROM size (A=
Bk B=16k)":

198 *TH15,0

290 REPLEAEL

21d B=CET

220 UNTIL 53>64 WND B<67

230 IFB=6SPRINTCHRS1IEVEK" ELSE PRINT
CHRS138"16k"
240 sizew{B-fd)*32
23% PRECCassenble
266 CALL readzom
273 PRINT' 'CHRSYZ4ASPCTCRC value"CHRS
P36 (2R TVEEVFAL287TT)
25 PRINT® "CHR&134ERIS"Test: ancthar R
aM {1 )
29 *EX13,1
AR REPEAT BS=CETS
310 UNTILAS="YVOR A$="y"OR AS="H"OK A&
$=lln"
320 [FAS="Y"OR AS="y" THENSY LLSE PRI
MT:END
33¢ END
34F ON FREOR OFF:MODET:PRINT' ' i REPORT
TPRINT™ at line ";FRILGEND
1384 DEFPRCCassemble
1E18 FORGE=AT0ZSTRER
1028 PE=&1IFRY
TEAE [OPTOE
1343 _razadrom
1058 LD kromoesbard
1@6@ 514 SFE3G
1978 sra &4
14803 LDY #3ize
1399 STX &72
NeY Lcalocrs

1170 oY 44

1126 57V &70

113 8TY &71 1374 ROE, &71
1148 Lorcd 1320 DBx

1158 LA &71 W33 BNE oro?
1161 LOR &3004,Y 1340 INY

1179 STA &7t 1358 CPY fald
1188 LLX #8 1363 BRR cral
1193 e 1370 INC crel+d
1206 LOE &71 1389 D=2 872
1218 ROL 2 139% BME crcl
1226 200 crol3 446 LOA $&BB
1239 Lon &7 TAE LY fAFE
1244 £0OR #8 142¢ J9% &FFF4
1258 8714 &71 1430 3T sEFE3Q
12660 LOn &79 1440 39¥ &F4
1270 ECR #&10 1453 RTS

1280 STA &74 tded ]

1296 ool 1476 NEXT

1398 ROL &79 1480 ENDPRCC S

COECOR VIDED S Jares

In BEERUC WVol.t ¥o.2;, we explained how to obtain colour on  the corposite  video
output, by soildering a 470pF capacitor in position 253 and joining link 539, On

tater modcls of BBC micros, this

capacitor 1s  supplied, hat link 839 is

un-connected. Mr.G.Jones suggests usimg conductive paint to short the link if you do

not feel like soldering in a grall space,

Acorn  declded  not to connect the capecitar {or link), sinco the picturs cuality

when in colour, is definitely degraded compared with the RGR cutput. =
— arrind
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THE STONEMASON {32K)

by Erian Knoc

The supplorent  sont cub with the
Novemoor 1ssos of  BEESDS contalned &
Bralntesser competition which asked
entrants Lo write a orogram which would
coweTt any glven aumber (in the range
1-2080)  inte  Roman  mirmserals and then
tabla of conversions for all the

in the apecificd  rvangs. Brian

Knott's program won secorxd  prize in
this eompstition {(s2e Lhis  month's
sepplamont for Getalls of the results)
but  the graphics and  sound  that he
adeed to the  proyram  wero 50
improssive, that we are printing the
progran in [uil. The proaram is very
woll written and displays any necessarty
user  instractions on thoe  soresn. Ws
think you wiil appreciate running  this
pEOYEAr. We osrtainly didl

T REM 2rogeam MASIN

Z2% REM Author DB.L,Knobky

3¢ REM Version BY.8

4@ REM REFRUG  Marcihr 1984

53 RFM Progran subject to copyright

Bd oz

TG GN BERROR GOTO 1930

118 MODET: PROCEIE] 2 :MODR]

126 WLU23; 8202, G 0; 0

130 PROCindt

145 PROCzempla :

158 VDU TTME=F:C=t: c%=] i 5tepi=20: DS=
mn :dSz'.MLX_:LX\FI L

TE6 FOR F3=f TO 9625TEPStent

174 FOR I%=1 TO 11:1F  18MOD3=8 di=2
ELSPAE=4 *

188 FROCwalk (F2-X3 (%3 (1%)), Y3 {x%(I3)}
) eNEXTY,

198 *EX13,1

280 VDU4,28,3,4, 39, B REPEAT: COLOURGE:C
CLOUR129: INPIFT' " ENTER THE NIMBER ¥0U W
ANT CONVERTED TO BCRAN NITMERALS {1-28
@y - "NUMIUNTILNIM>E AND NOM<2EE1

214 PROCroman {NUM)

220 YDD24, 05 0:1273:8096; 5

233 PROCshow

249 VDU4, 28, 6,4, 39, 8 1COTOURA: PRINT 'S

Frass any key to continue.";:voU7:0-GE
TLVDI9, 2,6:6;:19,1,4;8;

258 2ROC 1stsvi3a

260 END

274 =
TERN Dby PROCEItie
TETY W23 82027 8; @;0;

1626 *FX15,1

1836 PRTNTTAR(Z, 3)CHRS] 34CHRST S 7CHRST 3
ZHESEHI™R OM AN N IMERALS "
CHRSISHTAR (3, A1 CHERS ] 34CHES | SHOHRS T 320HR
SII"ROMAN HNIMERAMLS  "OHRS
156

1340 PRINTTRE{ I, T3 CHRST 30™ihis nroara
m will convert any nunber"THR (S, ) 2) ChRS
138 hetwoen 1 and 2090 to ibs Roman XNum
aral MIA (2, T4YCHRS | 38 equivalont, and w
ill then list all®

1859 PRIWIMAE (4,716) CHRS1 IEYRoman  Momer
ala from 1 to 2800, "TRR{13, 26H0HRS 21V
rian L.Enott"TAR{S, 22)CHRS] 34"Prays any
key to continue.”

1266 A=ZEL: LHDPROC

1676 <

1486 DEF PROCinit

YEOE VIUT9,3,2:8;19,1,6:0;

1190 SNVELORRY , 0,0,0,9,0,8,0,126,-29,9
20126, 0

PIRR 0 B2 0103930170 ,25011)

171208 FOR I2=1 B> 11:READRYS (P8, M3 (1%,
Y% (T1%) s MbxT
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113d DATAT, 32,799,768, 128, 16,6, 106,180
(9,224, 88,4,256,16%,11,358,170, 2,416, 14
A,5,608,180,3,.640,16%,9,808,176,7,832,9
s ?
THAE W23, 225,24, 24, 8,68
189 .

1150 VDU23,226, 189, 189,60, 68,60, 36, 36,
162 : ’

il VDiI23,227,
53

11778 VDGR3, 228,152,60, 66,68, 60,51,98,0
7
1189 WNUI23,229,24, 24, 8,68, 60,60,68,63
1199 YoU23,23%,24,24,8,68,126,126,126;
Es1es
203 VN2, 232,60, 60,68, 68,60,36,36,18
2
1219 vou23,25%), 24,64, A%, 60,60,24, 24, ?8

1220 VI23,255,255,2505,255,255,255,25

. 2505,255

1236 EMNDPRCC

1249

120§ DEF PRECCtemnpls

1260 VDU24, 0 200; 1279 1922; 150008, 129:
CLEIVDRE24, BB 1279192 10000, 131 :CLG:V
D24, 138; 208; 1169; 219; 1GIOLA, 1@ :CLG

127¢ 224, 1262208 1149 2397 :CLG VD24

S1485 245; 17 29; 259 (DEG VD26 1 OO0LE 2

12849 MOVE O, 20 DRV 280, 208 :MOVE1RT, 2
A DR AW, 22G s DRANT T 70, 2202 2EAA1 170, 2
WMoV 20, 223 : DRAWE 203, 240 DRAWT TS0  248:
OREWTAE, 2EEMOVET 49, 240 1 SRR T AR, 260 : DR
A1 30, 260 DRMNGTT 30, 248

TR0 VIZA, 165 264 T1E4; A3%; 1 EOLA, 130
CLGTVLGZ 6

1303 FoR I2=8 T 9:x%=165+ (TE*TEF) MOV
FEE-18,268: DRAWNSE, 275 DR E+4E , 275 DRA
5'D(%+55,26ET:MO‘\.?L-:X»°,275“-_)RANX?= J‘Fﬂ@

T3YH POR J%=1 TO 4:MOVEREH{I%=18),2750
DREWEE+ (T%*1 @) pEHN N

1326 MOVEXE, SAH:NRAWAS-19, 540 DEMDIE+5
A4 DRAWKE A4 E , 60 JR:\WE,G%

1338 NEXT

348 VDUZA, 145 64817124 7195 1 0C00LE, 13F

HS 1(1.\.’1'JJ26

13500 MOVE1 45, 64@:DRANTI25, 648 :DEANT 125
STAG DR LS, T2E DRAWT 45, 643 VTIT24 1 30;
T2R;1139; 734 100N, V 30 CLG: VDUZE

T3I6R MOVE] 3D, T20: DRAWT 14F, T2 DR 144
T35 TIHAN L 3, T35 DRAWT 30, 729 MOV ET 30,73
SADRAWIED, 789 : DREWY /0, 780 :DRAWT 143, 73507
GCOLW, 129 GCOLE, 2:TOR ¥%=736 10 7¥IS5TEP
GrPLAOTEAD, SHA  ¥E 1 NEXT

i378 EMDPROXC

1386

139% DEF PROCWalk (m%,b%)

T48¢ CCOLA%, o sMOWEAS , 0% VDU THC A MOVE
2%, b3-32:VDU223H2 1 C= (S22 MO0 MW Ha %+t
ept b VDU227H2 i MOVEa%+stent , 03~32:0 VU2
28+2

P 126,255, 255,

24,724,0,60,60,126,127,2

1419 IF FE=9G0 GUOLE, (d%-11MOD3:VvDUE 2

26,58,11,225

1428 TMOPROC

1436 =

1447 DEF 0ROCroman (N2

1453 IF  NE»=1000 S5%=
1%>=120 53=3:T%=182

=h3Te=10 RISESE=7:TE=1

146 REPTATPROZA (N DIV 7'%)

1476 HE%=N% MOD T%:SQ—S%Q:T%‘-T%]:II\M@

1486 IMTILE%E=9 0R Wi=E

1490 ENDEROC

1506

1518 DEF PROCIo{nE)

1526 IF  n$=d LNDPROC

1536 1F  n%=d OR n¥=Y DS=DHMIE(dS, 5

VI HMEDE (S, 5814 (n%=2) 1) 1 ENDPROC

1549 T nE>=% DS=DEHI0S (35,981, 1 :n

3=n%-5:IF n¥=@ ENDPROC

1556 FOR I%=1 TO n%:D8=DSMIDS {35,5%,1

} i NEXT

1568 ENDRRCC

1570 =

1386 DEY PROCSDOW

1396 of=2:3%=3:start$=232:15ten%=32

16686 1P LEN[DZIMODZ=1 startf=starts-i

=108% ELSE IF

)
1:T%
ELSEIF We»=18 5%

L]

1816 MOVEsLarts, 7081 3000, @s V2506, 8,1
H,4205

1628 FOR =1 7O T4@0:NEXT:VOT238, 8,11,
229

1620 FOR I=1 TO 148@:NRXTOI0LA, 2:VDU8
+8,255,8,18,255

643 FOR T=1 TO- 143 NEXT

1658 FOR FR=8 TG 32%( (21~ L“N’L,S}) OV
FTEPsLept: PROCwalk {ehar b i+ 32+F%, TER) 1 F
& Hg=1 TO Y200:NEXT,

1666 FOR H=1 TO 120F:NLEXD

167F G0LE, 2:VDUS, 255, 8,11, 255, 8:0C0LE
LMIVDU22Y,8,16,232,8, 10

1688 PROCaRe!

1690 GUOLA, 2:3I235, 8,10, 235, 8:G00LE, 5
sWDUZZR,8,11,227

17486 C=3

17V Zh=starti+64+(32% ({{21-LEN(DS) DT
V2IHLEN(DS) 1)

1728 FOER GE=R% TO  9DASTEVstent:PROCW
alk{G%, 763 1FOR J%=1 TO 120@:NEXT,

1730 GUOLE, T:wvDETl ,256,8,13, 255

1743 FORE H%=1 TO 1208 ¥EXT: GUOLE, 20w
8,8,255,8,11,255

1750 FOR (1E=1 TC 1409:NEXNT:VDO25Y, 3,148
P 255

1766 ENDPROC

1770 =

1782 DEF PRQCspel L

1796 GOOLA, F:VU231,8,16,232,8,11

|GHR PO GE=9 10 JLENE) -1 :F0R H= T
O ORND(S)+1 A SOUNDE LEE, 1,6, BND (4) + | 1 500N
GalB 3,255, 1t NEXT w

)
igy]
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1814 POR H=1 TO 2000:NEXT

1820 GUOLEG, 25VOU255,4, 16, 255: G 00E, H:v
D0222,8,11,237:PLOTG, —64,~12: PRINTMIDS {
DS,0%+1, 1} s PLOTH, @, 12

1838 FOR H=1 TO 14pE:1NEXT,

184¢ ENDPROC

1854

12860 DEP PROC1Ist

1878 8%+4:VDU26:COLOGR] :COLOURY 33015

183¢ PRINTTAR(S,58) "ALL THE NIMBERS FRO
M1 TO ZEDETRB (1Y, 2} "WILL NOW Bl PRINT
ED"TEE (11, 14) "AS ROMAN NUMRRALS™

1858 GROLG 1V iMOVE] &6d, 300 : DRAWT 160, 207
DRAW | Gd, 544 : DRAW) 66, 544 : DREW1 60, 263

190¢ PHINTTAR{1#,16) "0 STOP THE DISEL
AY"TAB (13,18} "PRESES ANY KEY™IAR(7,2H)"T
O CONTINUE PRESS ANY KEYY

1210 PRINTTAE (4,28) "Press SEACE BLR to
start display.":=GET

1920 w028, 4, 36,139,1:008

193§ COLOGRA

1949 FOR J%=1 TO 2006:00=""PRINTIL:™
LMt PROC AN (J2) S PRINTDS ; 1 IF £0S<20
PRENTSED (20-F0O5) ; FELSEPRINY

1930 IF  INEEY{#)<>-1 A=CEL

1968 AEXT:VDU15

1978 ENDPROC

1987

1499 0N ERROR CFF

2P0¢ MODE 7:IF ERR=17 ENE

291G REPCRT: PRINTY at line ";SRL

202F END

THE ARIES-B20 MEMORY EXPANSION
Reviewed by Philip Le Grand
although  the BSC micto is moted fov its excellent graphics, &g mach
as 20K of user memory can be in supporting  the graghios,
leaving  little room for programs and data. How Conpater Consaitants
Led. have sroduced a 20K memory sxpansion board Ffor  the Besh. Ia
this the answery
Product @ ARIES~-B2U memory boatd.

Price 1 £9%.93 (inc. VAT & post}

Suppl iter: Carbridos Computer
Comsagitants Lbd., FREEFOST,
Cambridoe, CB1 1BR.

The  proolem with the BRC micre, is

that it shares 1its wmancry with the

viden circuitry, and by the time the
opzrating systeom, Basic, JF8 and any
other ™ soltwars has taken its own
workspace from the availabls RAM, thare
is very little romsining for the user's
programs. st first glance, there sooms
to  be no imnediste ocure Eor  the
situation. However, Lhe latest olfering
from Cambridge Computcr — Consultants
Ltd, seems bo answer the problem,

The  BAM  board  arrives ready to be
instatled in the opu socket, the opu
(6532 central processing unit) beirng
placed in an equivalent socket on the
BRIES ooard. An FPROM dg also supplied,
for fiktting in a sideways ROM socket
which automatically selects the extra
RAEM., As soon as  bhe computer  is
switched on, rhe board becomes active,
28 it dees if you perform a hard break,
displaying the message "BBEC compulet
R2EM,

The  dogble-sided wok of the
Aries-RIF iz wvery sturdy and its size
has been kept to a minimen. The 105 are
=vonly distributed around the mounbing
pillar so  that there is virtually ao
steain  imposed on the . cou socket.
Although  the board s sipple to tit,
you noed to be careful - apout  removing
the cput from the Beedb, and lining wp
We olng in the wvacant sooket. Once
pushad  home, the board is very stalie.
The vins on the mounting pillar are of
the type which will not enlarge the
holes of the cpu socket, useful if  you
ever wanl  to use your marnine withour
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the hoard. With ihe MRIES-B20
ingtalled, it is possible to wie one of
Ehe doubple density disc controllers
reviewsrd in BEEBIG Vol.2 No.8 issus as
well, hat none of the ROM exiension
boards reviewad in BEFRBUG Vol.2 HNo.f.
The manual supplied with the package is
very olear with plenty of diagrams
explaining the ilnstallation and use of
the board in adegquate detail.

The 28K of oxtra RAM operates in
parallel with screen manory from  &300E
te  &7FFF enabling much larger programs
to run, including those which are  too
Tong to be uaged with  copventional
Jdiac-based systems. Thus in any screen
mods, a minimam of 25k of memory {28k
with a cassette systom) is always frae
£or  programs  and  data,  The system
automatically switches  hetwean  the
soreen  maEmory and the now LSOY meEmory
in a way that ig completsly hidden from
the user.

It iz possibklie to tarn the ARIES
wozrd off by issuing the command *XOFF.
This facility chables yvou to use EPROM
software which cannot make use of the
exira BAM, =.3. WORIWISE, TXOLEITH,
though software such as VIEW, BCPL  and
E¥MON  can bake advantage of this oxtra
memory. The board can e switched on

again using *XON.

The  awitching between the two EBM
ateas does slow the BRO wmicro down by
about 1%, hut it is vory unlikely to be
noticed hy the user, and only affects
the screen accesses (s.3. PRINTing  and
PLOTEIT) & The controlling software
ragquires a page of workspaca, and  PAGE
is auntomatically set to &P'¥9 (cassobte)
or &1ABE  (disc). This is ohviously a
very small loss  compared  to the 28K
nained.

snother way of using the oxtra
mamory iz for data  storage. Cambridge
Computor  Consultants. have been given
Lhe exclusive right oy Acovs o use
*FX11T to switch ovetween the two RAM
arsas,. This may be used from  Basic or
assambler bto store and access two large
areas of data in parallel,

The ARiES-1320 board  certainty
provides an athbractive sclution to  the
lack of sufficient mamory on the Beeh.
The uger wiil aced Lo Judge whether he
(she)  is likely to maxe sufficient uge
of the extra mamory ho Justify  the
cost. On tha othar hand, it wil: almost
cortainly be a cheaper way of gaining
embra memory  than  with  any  End
processor system.

TURNTNG OFF ROMS =~ . Pomber ton

mny stdeways RIM socket can be torned off by soflware control., o orevent it
interfering with the vunning of 2 particular program. B table at @241 - &G0

holds information azcub sach RIM sockst.
location holds the value zero. Thus typing 78250
*HELP will show which BOMs are atill recognissd

if no ROM iz present, the corrasponding

F will iynare the ROM in sockat 15.
the operating systam. Thiz can boe

extremely useful when BOMs conflict wigh each obhsr, as in the case of filenames for

eranpla. Nobe also thabt 1&28D0=9 will 'aopty' all four sockets.

=

LOWEE CTASE BASIC - AL Armstrong

If you redefine the two characters @ and

ooy running the following program, youa

will Eind all upper case letters will now he printed in Jower case, yet thay still

work a5 uwpoer case.

18 MONE4
26 VD0 23,64,60,60,60,600,68,60,60, 60
30 9T 23,125,8,9,255,255,255,255, 8,4
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BACH'S CANTATA NO. 147

Programmed by Cierel Hufton

The following program provides an
interesting implementation of the well
known plece of music “Josu Joy of Man's
Dralring® from  cantata No.147 by
J.5.Bach. The program itself is wvery
short, and will repeatadly ovcle
through the composition using one of
four envelopes, which i3 selected at
random cach time  the music restarks,
While the ausic iz playing, pressing
any wey will cavse the program to
terminate and the music ko stop.

¥ou will need to tzke care typimg
the program in  {f your micre is o
reproduce this music aoourately, hual
the results are, indesd, well worth
while in this case,.

10 R® Program BARCHT

2% REM Author  D.Hufton

39 RIM Version B1.1

4% REM BEERUG March 19824

3% REM Program subject to cooyright

[SIE I

T@a Moo 7

118 O ERROR GITO 320

126 ENVELOPET,1,1,-1,8,1,1,-1,127,-2,
-1,-15, 9 ;50

133 ENVELOVEZ,1,0,8,8,9,8,0,60,8,4,-6
|, 98, 00

T4Y ENVELOPE3, 3,1,-1,1,1,2,1,75,0,0,-
75,949,939

150 ENVELGER4, Y, 0, 0,6,0,6,6,127,-1,-1
-1,488,%

168 =

176 LOPn T4 PRINITAR {6, AYCHRS1 4] o
REY29;CHRI1 5T ;CHRSY 31 P"Cantata NO.'I4;
L] I /"I_]:Ral ]6 lE'UI"\

T88 PRINTTAR(Z, T2VCHRS 33 " Jeay Joy
of Man's Desiving™™"

1594 PRINTTARE (15, 6)CHRS] 29 "y
2000 PRINTTZE(12,8)CHRS 1337, 5. Ba”H"
218 PRIWITAR(YH, 2EICHRET 36 "Programe
d C’y"
228 PRINITAR(1E,22)CHRET 34;"Darck Ha
fton®
234 VDJZ3: 11, 8;:050; 9
24
250 RESTORE] fﬂ‘.’d@:x%=ﬁ§2@=RND(4}
2e0 REFEAT: I%=[NKEY {?)
278 READC,n 1 50NDG, 2,0 ,d 1 K8=2%+1
284 TFX%=3932=RND(4) :X4%=0: RESTORE] GOE
290 ENTILIS>A
389G EMD
317
320 ON ERROR OFF _
336 MODE 7:IF ERR=17 END
245 RFPORT:PRINT' at line “: ERL
3ISH END
368 :
1890 DATAE1 4,81 PARTEZ 8,120 P 120, 4,
1,]3 s, &40 11‘—5 4.8162, '1?9,12 1,157, 4
T,149,4
1019 DATA&TE, 149,4,8762,117,12,1 165,
4 1157, 4,5161,157, 4,&192 o7 ,12 TV 4
- f”'"ﬁ 4
1@29‘ DATASIE ,177,4,8102,117,12,1,157,
4,1,145,4,5191,129,4,5102,69,12, 1,137,4
,'l T45,4
1936 DATARTE1, 149, 4,5192,89,12,1,157,4
,1;?65,4,&1@1,'IS?,%,&]@LQ?;I?J,'I49,4,
T,145, 4
TE4E DATA&1 AT, 137, 4 8TH210 12,1, 0684,
1,1,157,4,6101 ,125, 4, &192,89, 12 1.129,4
. 'I;'ar 1
'IPF\G%s DAPARTAY ,1A9,4,6702,77,12,1 12.),4
L H37,4 &tm,ma 4,8782,189,12,1,145, ¢
;3,13? 4
1360 DATAETH, 145, 4 fEIE2,31 02,0,
I 137,.4,.6707, ]4'3..4 5192, 11?,!2 T,
L H48 .4
T{:J'fET DATR&1ET,145,4,5702,19 12,171,745,
4,1,157, 4,816,157, 4,&192,97,12,1,177, 4
P173.4
THBE DATAR1H 177, 4,5102,117,12,1,157,
4.1, 'Iri‘j 4,&1@1,129;4,&132,".5‘19,12;1,137,
4,7, 145, 4
&}93 JE&F T8, 17,4, 671082,181, 12.1,157,
4,7,143,4,8161,145, 4,5102,185,12,1 33;,
4,171,129, A,&HB(;W‘B d,5182,189,12,1, 129,
4. 1,125,4
1’65 DATARIN 129, 4, 5702,8Y, 24,1, 145, 4
1, 157,4,1,177,4.1 1.)7 4, 1,143 4,811,
29 24, &162 139,24 .
&
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MACHINE CODE GRAPHICS (Part 2}

by Peier Clease

e \:ohti'nue sur  series on machine code graphics by leoking at the
definitions of milti-coloured characters in Mode 5, which is one of
the modes used most Frecuontly in comnercizlly produced games,

MODE_5

Mode 5 is a popular mode  for
graphics games because it offers a nice
palance hetween the amount of mamcry
naed and the npomber of @ colours
availakla., ft offers the programmoey
four colours, kut uses only 6k of
MEMSTY .

In Mode 5 cach byte of mamory 15
used ko oode four  plxels. This is
hacause with four ceolours possikie,
ezch pixel requires two bits ¥o specify
the ooleur of thai pixel, and thus with
8  bits to a hbyite, each byte oan
represent the colours of  four pixels.
The - table  below  illustrates  the
ralation betwsan the toglecal colours,
and the two bits allecated  to each
pizel. (A loglcal colour may e
redsfined to & diffsrent physical
colour by use of the VDI 19 stalement.)

Binary | Decimal | Logical Colour
[s[F] [} Black
a1 1 Rad
1@ 2 Yellow
1 3 White

Table 1. Binary codes for Mode 5
colours.

ince a scraen charscter consists of 2
gateix of 8 by 8 plxeis, one bhyte in
Mode 9 represents hali a character
line, and two bytes a full character
width line.

Below is the byte map of the top
left character hlock on the screen for
Mode 5@

v
Figure 1. Screen memory addresses
for the first character in Mode 5.

To iliustrate how to torm 2 four
pivel hbyte to poke into Screcn mETOry,
we will look at a simple ocxample.
Suppose we wenkt o make the first four
pixals of the screen black, red, vellow
and  white respectively, to give a
'striped' appearance.

Using tanla 1 above, we can see that
the four pixel's codes are §@, @1, 14,
11 respectivaly for Llack, red, yellow
and white., The way that these 8 bits
are combined to form the  corract
pattern is not guite the way that might
initially be axpented. Figure 2
illustrates the  Iintericaving process
that is reguired.

tat pixel
{Elack}
Znd pixel
(Resl)

3rd plxel
{(Yellow)
4th pizxel
[white)

PogEnIgE={53)
=2 Final Byte

Figqurs 2. Coding of pixel colours
in Mede S.

B
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The basic method of interleaving the
bits for each pizetr to form the
required byte for Mode 3 (and for the
other graphical modes) is as follows:

Toke the first {(or highest} bit of
each plxei, amd arrange these From lef:
to right at the start of the hvte. If
the mode is  one which uses more than
onz bit per pixel, then repsat the
prozess  for each bit in turn, working
From loft ta right, ’

Aithough this may seem strange  at
first, it is reaily guite logical, and
ance understood, it 1S usually easy o
follow through the process of
interleaving bhits  when designing
characters. If it helps, until you have
acgquirad  the knack of building up a
byte easily, it may be guickest toc use
the method filustrated in figures 2 and
4.

We will now  take the interieaving
technigque further, and produce " a  four

colourad  picture of a man and place it

at the top of the soreen. Pigure 2
shows the man that we o are going to
bulld (the letters . imdicate the colours
of each pixel, and  the nunber s
alonnside are the coded waluss to he
catculatid, ready for poking to  the
Soreen) |

Byte |
Values |

Byte
Valuesz

el

eevoosREd [ We.....dihite

o i

Figura 3. Designing and ceding a

four colour character in Mode 5.

Having designed the man, we need to
corvert each set of four horizontal
pizels into one byte's—worth of data *a
insert into scroen memory. This iz done
in  the sams way that we convorted the
carlisr example.

The first byts ropresenting the man
will contain two biack pixels followed
oy two red pixels. Figure 4 iilustrates
these four pilxels being arrangsd into a
single byte: i

9 Tst pixel
{Blaclk}
G 2rd pixel
{Black)
S ard pizel
1 = (Red)
S ) 1@-@ dth pixel
930N =
tolelefalofenin] asseosii=(3)
& Finzl Byie

Figure 4. Coding the first
byte of the ‘man' character.

Tnz remaining fifteen bytes have been
vodad  for you, but it would be a good
exercise to code  these yourselt, and
then to check thom agalnst the oorrect
data in figure 3,

Mow that we have produced the dala
for poking to the screen, we need a
nachine code program that will actually
Ao this for wus. Program 5, listed
below, will accompilish this. 1vpe it
in, amd try it. The DATA statonents at
lines 178 and 188 are the parts of the
program that  actual ly  determines  the
shape and ocolour of the character
displayed on  the screen, Thus, jusk
changing these iines to a Aifferent set
of 16 bytes will give =z different
shape.

13 REM PROGRAM 5
28 REM VERSEION B1,7
3@ REM AIUTHOR PETER CLEASE
43¢ RFM BRERUG MARCH 1984
50 REM PROCRAM SUBJECT 10 COfYRIGHT.
68 1
126 PROCassembrLe
1T FOR 10 TO 13
1200 READ T2data
138 NEXT
140 DELAY=INKEY 206
156 MODE & )
160 VDG 23;71%F  6:0;8; 0
174 CalL CODE
180 PRINT''T
190G BMD
209
218 DATA 3,3,17,120,16,48,96, 204 %
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22¢ DATA 12,12,136,225,128,182,95,51
238 : )
133¢ DEF PROCassemble
181¢ DIM COBE 1606
1623 DIM data 15
1630 FOR PASS =§ TO 3 STEF 3
1049 PE=CODE
1858 [
1666 OPT PASE
1679 LOY #d
188¢ .loop
1893 LDA data,Y
1196 STA &589G.Y
1116 INY
1128 CPY #16
1130 BWE loop
1148 RTS
1156 ]
1168 NEXT
117 ENDPROC
Drogram 5 is very similar to the one
last month that plothed the
space-invader in Mode 4. This time
sixteen, instead of eight, numbers must
be stored in screen meEmory hto  preduce
the character, berause twice as many
bits are nesxded per pixel.

it is & fairly simple matter to
design your own characters by working
out the byte values to be poked, using
the mothod given above. Remamber that
program 5 works its way down each
column ard @0 the data mast be in that
order., 1f you have decided to work out
your own data, replace the daka at
lines 218 and 228, and then run the
program, Programs, such as SPRITES from
BEFBUGSOFT, are also availahle which
will allow you to design your ouwn
characters more easily and which also
includes routines to display and move
characters on the screen. By way of
example, here are some further sets of
data that you can try at Lipes 210 and
228 in place of the original ‘man'.

Space Invader.
219 DATR 12,2,7.45,7,3,6,12
22¢ DATA 3,4,14,75,14,12,6,3

Strangs Fruit.
218 DATA 16,4,18,7,15,15,15,6
220 DATA 32,112,132,14,111,111,.15;86

Onee you can  define single
characters, you can build up larger
shapes o the screen by conbining
geveral characters together. B&s an
example, we will build wp & shape

consistitkg of a block of 4 characters,
which will thus be a matrix of 16 by 16
pizels. As a result, there will he a
total of 64 bytes to be coded and
placed in approprlate Dats statements.
The task iz virtually the same as
before, but obviously rather wore
lengthy ko carry out, The following
programn (Program &) is similar te
Program 5, but places a four charackay
shape on the screen. Again, there are
two  procedures, PROCassemble, to
assamble the machine code, and
PROCAraw, to place the shape en the
screen. The data  in our program will
produce a figure that is similar to a
space invader, but you should be sble
tn design your own shapes as well, The
mzin program section also inclades a
loop which will display this colourful
shape in a setiss of different
positions on the scrocen.

19 REM PROGRBM 6

24 BEM VERRION B1,1

3@ EFM BEEBUG MARCI 1984

4@ REM AJQTHCR BAVID FELL

58 REM PROCEAM SUBJECT TO COPYRIGHTY.
GG =

188 PROCaRzsemle

116 FOR I=¢ TO 63

12¢ RIADN data?l -

130 NEXT

T4} DELAY=INKEY 15¢

150 MODE 5

1@ TOR I=5580¢9 T0 &7CGE S1EP 1286
178 PROCAraw (I} : PROCIraw(I+30)

188 PROCAraw (I+160) : PROCAraw{I+240)
198 NEXT

200 PRINTTAB(#,31);

218 EMD

226

230 DATRE T4,711,9,1,.3,.7,15,3

248 DATE ¥,1,11,15,267,13%,15,15 W
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253 DATA 8,8,13,15,63,46,15,15.
260 DATA 7,13,9,8,12,14,15,12
299 DATR 15,128,60,7,3,8,15,15
280 DATA 13,13,135,249,15,15,12,12
290 baTA 11,11,38,24%,15,15,2,3
393 DATA 5,225,185,14,12,1,15,15
ERR:E
TAFE DEF PRICassemble
TEY NI CODE 246
TE2A OIM data /3
TE3F FOR PAS5= B 70 3 STER 2
1840 P%=C000
1858 [
1@6E GRT PAGES
T@70 oY #8
1386 . loopd
1698 LA data,Y
1180 STA (&8 .V
11 8 INY
1120 CRY #32
113@ BNE 1oopl
1140 CLC
1150 LA &30
1163 ADC #8260
1176 STAa &84
1183 LbA &81
1123 nDz #3
1260 STA &851
12383 leop2
1228 Lha data,y
1236 STA (&80 ,7
PA4E 1N
1256 CPY f64
1268 BUF 1cop?
127 RTS
1238 |
1298 MEXT
1390 FNDPROC
T31a
1320 DUF PRCCAraw(Pi)
13368 laed=py
P340 CALE, COOR
1356 ENDRROC

Hote thalb tho two progracs  that
acompany  tmis month's  articie store
thelr machine code in areas of maEnory
allocatomd from  Basic wia the DIM
statement. This is the normal method of
designating an area of mamory in which
to store  large plscos of machine code
when generated from Basic. The data for
the characta=rs 1s alse storced Iin an
area DIMmed from Basic for mase. The
amount of memory  required  for  the
character Jdatz  is  konown preciseiy at
the time of program entry, so only that
amount of memory is reguested. With the
machiine code section, however, it is
not  practical to quickly caloulate how

gt

: i .
; f@?g%f@%qﬁw% e

oo G b B N o
e gy’fﬁ?‘% = va ':‘i&% Rt S o

¥ i e 2 T R R e
S bheslnnn Sl e

e s M e T j&:@%& G LA
@gmgf‘ E"»" e e

% e, B e e e e
e e

many bytas of memory will be regquired,
and so a [igure that is genercus is
used. Mole alse tie use of the READ

statemont. This is 2 Tithls: known and
flexible way of reading data  divectly
into momory.

Users of Basic I1 may be interestod
w0 know of a now group of commands that
allow datz to be stored in memory more
zasily  than the mothod used  here,
wspecially when developing wachine code
prodrams. thess sre BQUB, TOW, ROID,
and  HQUS {see also BEEROC vol.Z Mo.d).
The command of particular interest is
EQUR, as this takes & list of singls
byte values, ouch as VDU normally does,
and inzserts them into memory at  the
current ‘program counter'. This allows
both the data and machina code to be
allocated  mamory  together. it is
recompended that the data resides after
the machine code.

That is all we have space [For this
month. In the next article we witl look
at how to cope with the choice of 16
colours available in Mode 2, and  the
other graphics modes,

ST ==
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PRINTING YOUR OWN FUNCTION KEY LABELS (16K)

by Tim Powys-Lybbe

The ten user-defined {unction

kays are ome of the most wseful

features of the BBC micro. The short program that we describe here
enables you to print  your own function key labels on an Dpson or

similar printer.

This program uses the facilities on
the Epson to print function key labels
uging condensed and emphasized {darkar)
characters. The program should  alse
work with the Shinws CPBE printer, and
any other prianter which is compatible
with the Fpson. It should ke poasible
o adapt the program to work with many
other dot matrix orinters. The program
as listed will print the koy labels for
the extended vorsion of RSTAAD and the
labels  For Colin GLindsay's Keyset
program {oorth in this issas). Now those
readers  with  an Epson printer needn't
cut up their copies of BEEBIG for the
titles.

The program prints nine lines of
taxt, You can put whatever you want in
those nine- lines by means of the Data
statemenhts in lines 4P8F onwards. Bach
Nata line corresponds to a line of
print and must consist of 11T date
items, or else the titles will he
printed wrongly. Each line has an
initial title of up tn 7 chersctars,
which can be used to label the keystrip
as a waole, followsd by the 10 Keys
making 11 items in all.

The titles may bs any lemath you
wank, but will bBe printed alternately
12 and 13 characters in length. Titles
shorter than 12 charackers will be
centralised above thelr key, so for
clarity you will get better results
with short descriptions on multiple
lines rathery  than long kitles on a
single linz. Mote that you do not need
quotation marks around your titles in
the Data statoments, while completely
blank sections veguire nothing at  all
petween the commas az in lines 46850 and
406,

The rows of nurbers in  the
'Initialise' procedure send  control
cocdes to the printer for narrow,
entianoed orinting and to maks  the Iines
zlaser  together, the aumbers in the

"Reset’! procedure reset the printer
back to normal. TE you have a differant
type of printer yoo may well ke able to
change thase values so that the program
will work for your own printer. If you
do get the printer tisd up in  knots
then either turn it off and on again ox
type (for an Epson):

VDU 2,1,27,1,64,3
which will resct the printer.

1t is pessible to have mors than 2
lines of print, though only 9 wili £it
unrter the porsnex strip, To print more,
alter line 200¢ to:

FOR J=@ ¢ lines: FTOR I=0 ©o 1d
where the wvalue 'lines' Is the number
voir wank. Then add in  the additional
data statements after line 4880,

The lines printed are 132 characters
long, which forocs a carriags return
and line fead on the Epson printer.
This is why it is vital to include the
sami-colon in line 2980, to prevent
ancther line feed from the micra.

1d REM srogrom FNKEY
23 REM Versionm B1.1
30 REM 2Author T.F.Powys-Lybbe
48 REM BEEBIG March 1984
56 ReM Program subject to Copyright
a6
76 MONET
a9 OM LEROR COTO 18238
9% PROCInitialise
13d PROCTItLes
116 PR Teset:
128 END
133 =
149 0N ERROE OFF:MODE 7:REPORT: PRINIT
at line ";ERLIFND
158
13EF DEF PROCInitialise
13T VDU 2:C8=3TRINGS (7,CHRSI2)
1926 PRINT"PuE this guide undser the oe
rapex screeh above the function keys.™
@3¢ VDUl 13,13,13,1,27,1,51,71,24,1,1
5,1,27,1, 7N
16449 ENDPROC

1656 : _ B
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208¢ DEF PROCTitles 3925 ENDFROC

2619 FOR J=@ TG S:FOR I=¢ TO 19 30306 :

2628 READ RBS 4099 DATA, SCREEN, SCREEN, 5CREEN, SOFT CH
2038 IF 1=0 BS=LEFMPS (AS+HIS,7) :0070 208 ARE, INFILEL, DUMMY, REVERSE, ; ,
a 4813 DATA, SAVE , LOAD, DIME, OR/OFF , ON/OFE
204F IF L/2=INT(I1/2) AS=LEFTS(AS,13) E -ROUTINE, COLOURE, , ,
LBE AS=LEFTS{AS,12) 420 DRTARSTEADH ) prrrrrrs

2656 AS=STRINGS (6-INT (LEN (AS) /2) ,CH:S3 AT3@ DATA, ASTARD, DRAW, DR, REPEAT , MOVE
21 4B5+08 »DRR, LINE, DELETE , DELETE , 'RAW

2060 1 I/2=TNT(1/2) AS=LEFTS(AS,13) F 404G DATA, TEXT, ARROW, POLYGON, POLYGON, ,
L5E AS=LEFTS{AS,12) ¢ LINE , ARER , CIRCLE

2070 BS=RE+AS: AG56 DATS, 5 recrrrrr

2086 NEXT I:PRINTHS: A060 TS, s v rrees

2099 NEXT T 4P70 DALAREDKEY , CLEAR TEXT, FREE, FRROR
2108 ENDPROX CAT,CHRIN"™ , INSPOCT, PAGED, PRINTER, PREINT
2114 = : FR,BIN TO NEX

3PGF DEF PRXEaset 4087 DATE,BLUE RUN,MEMORY,T.INE, , , MEMOR
3Y wiut,18,1,27,1,72,1,27,1,56,13,13 ¥, LiST,08,0FF ,DEC TO HEX

J13,13,33,13,3 |

DISC_LOCATION - XK. Simpson
After accessing o disc, eitber tead or write, location sF9Y OIV 8 conlains the
natber of files on the disc. )

INCREMSNIING COUNTERS - R.Eottisr

In BEFBUZ Vol.2 No,7, we included a hint  about COUNT errors. Howsver, the
aocompanying machine code program, as pointed out by R.Rottier, could be roplaced by
the following single command:

NG &1E b=

*COMMANDE - B, Pamberton

ihen using the structure IF...TH

I *<oommand>, the THEH is net optional. @@

WHICE PAGE? - J.8rayshaw
Waen  in terminal  mode, using the Teletext adapter, pressing the Copy key shows
which page is currently being displayed.

OUT—DENTING IN WORDMISE ~ 8.J.Wilkinson . L
The text indenting command in WORDWISE (TI) can accept negative values, giving a
piece of bext jutting cut from the main body of text.

SPECTAL SYMBOLS FROM WORCWISE R.W.Lyne & M.A.Batey
Here are a couple of helpful symbols you can print out in your documents on an
EpPsON F¥ type printer. This method sets wp a user defined character in each case.
The first comes from Mr.R.W.Lyne, for a ‘cut here' scissors symtiol , use the
following codes:
CC27,75,8,8, 198,173,108, 48,16, 46, 58,1340, LA A R - A - T T4
The second symbol is a telephone, from Mr.M.A.Batey, using the following codes:

GC27,75,9,8,112,243,231,255,255,255,231,243,112 @%@%&%ﬁ@@ ﬁ =]
R Lo %
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MULTIPLE DISC CATALOGUES
by . C. Chan

We present an extremely useful disc utility that enables you to
double, or even quadruple, the number of files that can be stored on
a disc using the Acorn DFS. This utility, which can be adapted to
bath 468 and 8@ track units, is siopTe to use, and will allow much
more efficient use of your disc storage.

one of the main snags with the Acorn
[FS, as those using it quickly find
out, 1is the 31 files limit on the disc
catalogue. This  often  means  that
programs and data have to be moved onto
another disc and copled back and forth
all the time. This can he especially
frustrating if wvou are trying to keep
track of a sories  of doouments,
different generations of data files,
programs, etc. Worst of all, there iz a
severe wastage of disc space. For an 89
brack disc, most of the files would
have ‘to be at least 6K in size to be
space~cfficient. Many files will fali
below this size, and most 86 track
dises rarely get much abows  half-full.
Similar problems arce alse likely to
arise with 108k discsg, though less disc
storage wil:i ba wasted.

One way around this problem is  to
create amother catalogque on sach disc,
thereby immediately enabling each disc
to bhold up to 81 files fone file is
teqlired For system purposes), This is
done by modifying the exiating
catalegue to point to only half of the
dise, and then oreating  another
catalogue  for  the other half, This
secord catalogue 13 tucked away
secarely  at the ond of the  disc,
inaccessible  in normal disc  uasage,
except by addressing the  relavant
sectors dircetly. The Files and areas
held by the first catalogue will be
inclikled in  the second catalogue as a
aystan £ile calied ¥ .%sysfl%” which
cannot be delsted by  the TFRDELKTE?
command. As both catalogues are in  the
normal DFE format, all the D5 commands
can  still be used, regardless of which
catalogue 1s currently active.

Two programs are nesded, onc o Set
up and  initialise the doal catalegues
(CRTZ2Y, and  one ta swap  beiwsen
catalogues (SWaP2). The program CATZ is
used  Just onoe  to crodte the @econd
catalogue on disc, ard will ask  you

which drive (%, 1, 2or 3} is to be
nsed. In general, you should do this on
a blank disc, although it is  possible
to creste a dual catalogue on a disc
already in use, provided it is not more
than half full. Check cavefully before
rumning CAPM2 and  make certain that a
*COMPACT is done just before the run.
The program CATZ can be saved on any
convenient dise, Eor use when required.

after creating the seoond catalogos,
which divides the disc into twe  parvts,
you can switch  between the  bwo
sections, by running the SWAPZ program.
For convenlance, you nould save a  copy
of this program in each catalogue that
is 0 be swappod, though this isn't
sssential. The program will ask for- the
number of the drive on which the two
catalogues are to be swapbed, &nd after
swapping over the two catalosuss, the
files in the new catalogue are
compacted o update and tidy up the TES
puffers held in memory. 1t may  he
ueeful to define a function key to swap
over catalogues, for examplc:

*KEYOCH. "SWAP2™ {1 | :
This sots up function key £0 to swap
cataioguss.

The  programs  Listed here ars
inverded for use with a di-track disc
aniy, and some winey hut very important
changes will be necossary if  they are
to bhe used withn 8f-track units. Those
chanyes are listed at the ond of  this
article.

PROGRAM NOTES

2 quick word asoub how the programs
work, As  you will ges from the
listings, they  hingse arcond  the
procedure 'sectoraccess'. The puroosce
of this procedurs is to read or write a
specified disc secter to or from a
gpecified momoty address. An orvor
chesk  is  incorporated  to ensure that
ary dise errcors  ars bhrooghis ko £he

attention of the user. You might like Bk

gx:
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to use this -procedure in other disc
programs ol your own.

The ‘'sectoraccess' procedure takes
13 bytes from address &CCH  onwards  as
the parameier block for a oail o
OEWORD with B set to &7F {this call is
handied by the DFS sideways ROM) . 'The
initialiger program [CAT2} rewds in the
ariginal gsatalogue, wmodifies it to
point o only halE the disg, and then
writes it back o ifs original location
on the disc. It thon modifies the copy
of the dizc catalogue in memory to skip
past the file aroas used by the first
catalogue, reduces the total number of
disc  sectors  available hy 2 to
safequard 2 sectors at the middle of
the disc, and then writes the socond
catalogue to the last 2 sectors of the
Aige.

EXTENDED Usi

Frperienced  users may be interested
to note that the procedure
'sectoracoeys ' has sevEral other
possible uses. VFor example, vou may
‘mark’  a dise with certain passwords
and atlributes In  particolar  sectors
which other programs can  bhen check
each tite they run., This would make it
more difficult to copy  prograns o
other discs  and making it wirtually
impossible to dunp & program onto tape,
thereby adding some measure of softwars
protection., Tt may alsoe be used to
intarrogate gpecific sectors on dise
and  dump the catalogues for viewing or
for security purposes, etc,

By  mxllfving the initialiser
procrar, it 15 alsc possible to oveats
catalogues of werual sizes on a4 Jdiso,
il you wish to keep all the large files
in one cataiogue and the smallsy ohes
in the other. ’

Thaae split catalogues have been  in
32 for same time now and 0o proBioms
have been experienced whatscever. While
it is not a2 comparable alternative bo
getting  another disc drive, it does
provide a truae upgrade option for sors
Crastrated by the limitad number of
files allowed by the &corn DFS. One of
the main points vou should hear in mind
however, 1s that each catalogue is
effectively the whole disc when vou use
the ‘*BACKIP' [FS command. Therefore,
you Will me=d be do  twe hackups  for

cach disc with a split catalogque, onhe
for =ach catalogus, :

It is in fact possible to creake as
many  extra cataloguss as required on a
disc; the initialiser can be modified
to create move catalogqies st the =nd of
disc storage space, and the swspper
modified to select whichever cataleogus
is requirad., Twe programs  that
initialise and swap 4 cataloguss on an
89 track disc are included on this
month's magazine cassette. Nots  that
the  4-catalogue swapper requires a
spate  byte held in the 2nd  header
sector  which means that you must NOT
re~title the disc after creating the 4
catalogues. This problem does not arise
whoen  asing the 2 catalogus  swap
PrOQTAM.

13 RFM PROGRAM CATZ2 (43 TRACK)
20 REM VERSION 31.2
30 BEM BEREOG MARCE 1954
40 REM AUTHOR C.0. CHAN
33 BEM PROGRAM SURJIECT TO COPYRIGH?.
69 ¢
THd ON ERROR X0 ZFE8
118 8%=13:MODE7
126 PRINTCHRSY31;"bual Catalogue Disc
Gtitity."
136 PRINTCHRS 37 ST=RINGS (28,"="
14 PRINT'CHRS120M49 trasck version."
158 MM bhuffar: 512
160 PRINT'HRET 34 s INPUT" Dreate dual
catalogues on drive? "drive$
178 PROCsectorancess(drived,d,8,ouffe
r%, " readty
18§ PROCsectorascass (drived, 4,1, baffs
34256, "read”}
130 We=2({buffarg+262) ANDEFE: 7 {bufferd
+262) =WE P bl feri+263) =408
206 PRICsoctoracoess{drivey, 9,1, bul Fa
rE+256, Fwrite™)
210 W=7 (buffar+262) ANDEPR: ? {buffer:
+262)WE OR 127 (bhuffari+263) =&8R
220 S(butferi+d="%sysf13" 7 {buifors+
15=520 7 (bl Carte2 7 =2 P (hulferd+276)
=1 ? (buffari+26R)=&FF: 7 (buf feri+269) =&C
BT {bufferi+2a1} =8
237 PRXCEectoraccess (drive, 79,8, bofE
a2ri,"writae™)
240 PROCsoctoraccess{drivel,79,9,huff
ar%+256, "Wy lta™)
250 PRINT'CHHS133;"Dual Catalogues Cr
2ated O.K."F'CHRS131;
26¢ SLAPR="COM. "+3TRS {drivel)  X3=0: 7%
=&4:CALL&FFET
270 END

288 .
2
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THED DEFPROCsectoraccess (anltd, tracky,
sectori . addressk,actions)

1913 LUCaLresulty

182 ?aCE=unit?: PRCCS=3: 7R0049=6213

1833 100 =address% : PRCCT=trackd s 2RCOCE
=322tord

1644 IFaction$="writ="THEN?&CCA=64B:El
SE7&(CEH=&53

TE50 ¥E=aCl:¥3=aCiA%=47F irosul t3=USR (&
FEETY

136G 1F?8CCA THENPRINTCHRST 3%;">> Fail
edigectoraccessjcodes"; T2&0C4A; " results
=":resnl £3: 5TOP

TETE ENDPROC

1389 <

200 ON ERROR OFF ;MODE 7

2@ IF ERER<>17 REPORT:PRINTERL

2026 BND

13 REM PROGHAM SWADPZ {41 TRACK)
2G REM VERSION RB1.2
3¢ REM BEEBUG MARCH 1984
4@ REM AUTHOR C.C. CHAH
5% BREM PROGRAM SIRJIECT TO COVYRIGHT.
6Bl
160 OM ERBOR GOTO 2602
116 MODET: 3%=13
1200 DIM area% 312, bublery 512
130 nunberi=39
14@ PRINTCHES131"Dual Zatalogus Swap
Dtiiity."
P50 PRINTCHRSE3 ;STRINGS (28,"=™)
168 PRINT'CHRZ138 jnumber i+ 13" track
Br51on.”
1760 PRINT'CHRST34; : INPUT " Swap catalog
s on drive? "drived
TEE PROCSectoracoess{drive:, 8, 0,areat
’llread?l)
199 PROCsectoraccess{(drive:,¥,1,ar=a%
+256,"read")
200 PRXsectoraccess{drivel,nunbers;
shaffer:, "read"™)
216 PROsectoraccess{drive,nanbork, %
youffer’+256,"read™)
229 PROCsectoracoess (dr ived,numbert, B
yarea, "write™)
237 PRCCzectoraceess (Arived, namoer:, 9
area(+256, "writa')
243 PROCsectoracaess{drive:, 3,0, buffe
ra,"write")
250 PROCsectoraccess (drive,8,1,bukfe
r3+256,,"writa™)
26@ PRINT'CHRS133; "Catalogues swappod
LK UVVCHRST 36
270 SeAAN=VCOM. "+STRSAY 1ved : XE=0: Yi=&
B OAT A FEET
289 END
298
1609 DEFPROCsectoraccrss (Units, tracks,
sectory, addressk, actions)
1016 LoChLrasult:

126 2a0C0=unt the PAC05=3: 76C00=621

18368 10 T=addresst: 2eC0T=tracks: 7&C0CE
=gectors

1948 IFactionb="write" THEN?LCC6=84BEL
SET&CCA=&53

1958 $8=6C0: Y=k imd=eTF iresul L3=0SR (&
FFF1)

1#60 IFP&CCA THENPRIWTCHRSD 36; "»> Fail
ad:sectoracress jonde=" T2RCCA " eSS
=W poaanl £3  5TOR

1373 FEMDPROC

1386

2603 OM ERROR COFFiMODE 7

2E1T 1P ERR<>17 REPCRT:PRINTERL

2324 END
MODTHFICATIONS FOR AN BE TRACE NI

The following changes are reguired
to convert the listed utilities to work
on an 8F-track unit.

SwAP2

Change the 39 at line 13§ to a 79.
This is the number of tracks that SHAPZ
recognises.

CATZ )

Changs ail the PROCHec o raccass
calls with the second parameter of 39
e 73,

Line 19¢ determines thse nenber of
sectors to ba managed by the catalogun.
Change the whole line to road:

199 W=7 {buffer3+262) ANDEEE: ? (buffarst2
521=W% 08 1:7{bufferi+263) =899

Line 218 specifics the toutal space to
be held on the new catalogus, Change it
to read:

216 Wi=? (bufLori+262) ANDALIA: ? {buf ferivd
62)=W% OR 3:?(huffer$+2631=51E

Line 22¢ of the initialiser assigns
the area to pe covered by '*.%sysfl’
whiszh should ba encugh to cover all the
file arcas of the first catalogus.
Change it to read:

220 Sibufferi4B) ="%3ysflE" " T {buffars+ln
P& P (buflerd+271 =2 7 {af tor$+278) =&
10:7 (bul fer$+268) =sFF 17 {buf feri+259) =58
L2 (butferi+261) =3

OF INTEREST

There are several errors in the disc
manuals  DEFING (&FFCE)  returns thea
channe:  in 4, not Y; the format of the
2md mector of the dige catalogue is
incorrect and has the middle order and
low order bits of the file's load
address, cxoc address and length
Lransgoscd.
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WHICH FORTH FOR THE BBC MICRO?

A comparative review by John Yale

In last menth's issue of BEERUG, John ¥ale gave a short introduction

tn  the computer language FORTH.

This month, John provides a

corparative review of the three inplementations of ¥0ORTH now readily

available for the BBC micro.

FORTH  is a coupzratively  new
comprler langquage  that has  rapidly
achiovexd a cuit  following  &nong  many
programning enthusiasts. It differs
from  languages like Basic in that
writing FORSH programs  imwvolves
extending vhe language itsell to mest
the application, rather thsn using bhe
language as provided o describe a
solution (a5 happens  with DBasic). A
mzasars of the interest in FORTH is the
avallability of at lsast one popular
micro that offers FORIH as its standard
language. Versions of FORTH are also
available for many other micros and
thers are now thrse implementations of
FORTH awvaiiable for the BBC micro.

acornsclt  FORIH  and ¥ g FORTH
(supplied oy Lewvel % Computing) are
cassetta or disc FORTHs based on the
Fiy (FORTH Tnkerast Group) FORTH modsl
modi fisd to meet the FORTH-79 standard.

JAB FORTI sopplied by HICE
mesociates diffors  From the other fwo
in that it is supplied in an 8k Dbyte
SPROM  for Fitting In the computer. JWB
FORII is pased on the Fig FORTH sodel
but withowt the FORTH-79 modifications.
25 explain  that  a3s the majority of
applicaticons are supplicd by Fig  this
should make things easier for unew
users. However, this will enly be the
case  if you already heave a quantity of
Fig software, as nriority is now  given
to puilishing FORII-7Y programs.

25

Full details of prices, suppiiers
and recommended hooks are given at the
el of thle roview.

EDITOE

FORT source code is normally stored
in % byte blocks or screens. heoornsoft
ECiziH  and  TWR TORTH both provide the
standard Fig line and string editor for
aditing these scroeens, Although this iz
a powcrful editor when mastered, it is
difficult  for the beginner to use, iise
of the curser and Copy keve doos
however  allow oditing in & similar
manner to Bagic.

Arorngoft FORTH allows  two  sorsens
in memory a2t one tiwme and JWB FORTH
allows cne. As each sorveen 1s typed in,
compiled and tested it must be saved to
tape before the next sceeen can be
onteted.  This does cause proilems when
a soreen in the  middle  of an
application needs changing.

In  contrast r ¢ FORTH adopts a
different approach to block storage and
aditing. Firstly a selectable number of
Ixlocks is kept in memcry for  instant
recall at any tlme, saving to tape only
being required at the end of a scesion
{or more freguenbly for securityl, The
ohly disadvantage to  this  scheme is
that it uses a large amount of  noemory
whizh might be reguired for graphics.
However, ag the muber of tlocks stored
is configurabls, the user may reduoce
thiz to say two blocks and revert to
the schams used by the other  systemns
urder review. Secondly rog FORTH uses a
seresn size of 5712 bytes organlsed as
16 lineg of 32 characters instead of 64
characltars as wused by  the  other
systems, This alliows a complete screen
be  Fit onto a Mede 7 display hut
mfortunately it does not comply with
the FORTH~7% standard which requires
1624 byte blocks., Hditing is performed
by moving the curscr o the regquired
place on the soresn and Lyping away. A
set of control keys is also provided to
delete text or move it around the
sorean via o oa uolding buffer. This
editor is mach easier to use than the
Flg one, and will be found ko be more
powerful than the Basic editor supplisd
as part of the BRC computer.

EBENCHMARKS

The Cecember 1982 issun of Personal
Computer  World has a set of Benchmarks
for FORTH implementaltions. In general
Jul - FORTH iz slightly slowsr in
execution,  though the  differences
between  the  three systens z2ve not
significant,

CASSETTE SYSTEM

211 three systams can save blocks on
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cassette. As wentionad abova, Acornsoft
FORTH allows two screens in memory  af
ohe time and JWB FORTH allows only one.
thus  as  each screen is  enterved and
debugged, it must be  saved to tape
using the buiit in bloenk save facility.
r g FORTH uses the standard MOS *3AVE
command  {accessed from within FORTH) to
@ave all the block bpuffers in one
cassctte  file. In prectice this systom
is much sasier to use.
NYSC_SYSTIM
T ihen FORTH is used with discs all
vne  screens are Kept on the disc, only
being brought into mamory as reguired
for editing or compiling. This system
which is konown as 'virtual memory' is
sransparent to the uset, it asesming as
if all the blocks are continuousiy
available (except for the disc activity
as hlocks are swapped in and oat}.
acornsoft  disc FORTH is supplisd on
a protected disc, but this hss little
offect and it is possible to produce a
backup copy of your YORTH system as it
is easily transferred from memcty to 3
new dise by #SAVEing from PRGE to  HERE
{this alano works with the cassotte
versionl. @ found the disc access  bime
of 3 - 4,5 seconds por block rather
long but this does depend on the DOFS In
use. Blooks are stored ninme to a file
which allows 20 blocks on a 186k disc.

A disc wversion of ¥ g FORTH is
supplied on the back of Lhe cassetto.
Block  reading ard writing is moch
faster Lhan with Acornscft FORTH a5 the
disc Filing system is not used. Instead
sectors are accessed  directly via
OSWORD calls, givieg block read tlmes
in the range 4.7 to 1.6 seconds.

The JWR FORDH EPROM will alsc work
with the BUC disc filing syston but as
each olock is stored as a separate file
this means a maximm of 31 blecks on  a
disz due to the DFS file limit. Thus
two thirds of the disc iz wasted, This
system alsc do@s not  supoort  the
important FORTH word BLOCK.

B SYSTEM

JOB FORTH is the onty one of the
three packages currently heing suppli=d
as a ROM system {actually in EPROM).
Fitiing Instructions ars supplied wilh
the EPROM which is selsacted by *FORTH.

acornseft  FORTH should be available
in ROM later this year,

Level 9 Computing have oo plans at
present for a ROM version of r g FORTH.

DOCUVENTATION

Arornseft FORTH is not suppiisd with
any docunentation and requires separate
ourchase of the book TFORIY on the BBEC
Microoomputer', This is  suitable  for
peginners  and advanced users alike and
ig highly recommwnded.

r q FORTH is supplisd with a 72 oo
45  mamimml  containimng  a  comp
glossary  of all the words in
system, configuration details, source
code of the editor etc. This manual
contains all  the infermation  the
exporienced  FORTH user reguires bo use
rthe system, bub it is not a good
introduction for the beginnar. Also
supoliad by Level 9 i3 an &4 sumnary
card  giving brief detzils of all the
wordas  in the system, confligurakion,
aditing, saving oto.

JWB FOREY is o supplied with a 37 page
Ad  manual  containing a glossary,
sections on Graphics and Smmg,  Systom
desoription  and some Jdemonstration
programs. The raview copy glossary  was
rathey difficuit o read as the first
fow letters of cach line were lost in
Lhe bpinding. This mansal is agzin not
an introductory text and HOZS will e
inkroducing a separate  book ‘Weloone
FORTH' in the near futare,

&t koo 'The Complare  RORTH' by
alan Winfield will vrovide a suitable
introductien to any of  the ORI
systoms reviewed here, partimularly the
FORTH-79 statilard, as this is the
dlaslect used througnout the hook, ALl
the hasic FORTH kectmiques aro covered
in the hook's 139 pages, including  the
dafinition of new dafining words with
DOES>,  Some of the  chapters havoe
exercises, il answsrs are glven at tho
back of the book. Two complets PORLH
orograms are also given as examplcs.

'Starting FORTH', the standar? work
on FORTH  covers more ground with mora
detail and is highly recommended, but
at  iess than half the price  'lhe
Complete FORTH' is very yood valuo.

ASSEMBLIR,

Boornscft FURTH providas an
assembler  packagze In scurce code form
on tape or disc which may e added to
the: asyatem by compiling it and saving a
copy of the oxtended system. W
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Tha other two systems do not provide
an  asugemhler as part. of the, standard
systen, but aliow acress Lo the machine
operating system via CALL (kg FORTH}
or  *FX  and  05WORD  (JWR CFORTI .,  Of
these, CaLL is the more  powerful,
allowing access not only to OSEYTE and
OSWICRD but also te file routines such
as  OSFILE etr, Level 9 Zompubing also
provide a geparate v g FORTH Toolkit
which inolodes an assembler.

COMPAYIBILITY.

wnilst the standard FORTH words ars
the save in both systems designed o
the FORTH-72 standard, the situstion is
not S0 good whiore new wonds have hoen
dafined to use some special feature of
the BBC micro. An exampls is tho word
usod to send bhe rest of  the  comuand
line to the  Operating  System,
sguivalant to the Rasic use of '#!',
Thas  we have 08" [Acorn), *MOS {r o)
and MONITOR (TWE). ‘lhis doesn't neod
ton mach corwversion bul considesr 3 word
with thres wvarameters to provide the
edquivalent of, say, PLOT. This could be
KXY PLOT, ¥¥ ¥ PLOT or even ¥ ¥ K
PLOY and there are good reaascns for all
three cholces. I would suggest that in
such cases as thiz, all anthors  should
kesp to the same ovder as  in bhe
aquivalent Busic command, i.e, K X Y
PLOT. Thiz is not aAlways the most

comwenisnt for FORTH, but at  least it .

would ke standard,

Worwe  of the different cassetts or
disc systems reviewed are compatible
with each other. Howover, all thres can
compile  Wovdwise fites from disc if
Return iz used at the end of sach line.

ERROR MESSAGES .

Boornscft and JWE FORTI use  ervor
nurbers  whereas r g FORTH uses Englisa
messages for all errors (eg.  '‘no such
Block! rather than "# Mzg no 877,

Whien an error ocours 1n the loading
of a source block 1t is not always
apparent at what point in the block the
ercor  has  ococurred, Typing 'WHERE' in
Acornscft  FORTH displays the soroen
numbay  and  the Lline in error with an
zrrow polnting alt the point in the line
where the srror was detscted. Typing
'WHERE' in v g FORTH enters the screen
editor with the curgor abt the point in
the black where the error ocourced.

UPCRADES

Lavel § -are also now supplying =
FORTH toolkit containing an  assembler,
turtle graphics package, decompiler
{allows you to see the definition of
any word in the dictionary}, dowie
precizion cxtension and wvariowns ather
oxtras,

CONCLUSIONS

Of  the systems reviewsd, r g FORTH
stands out as  the best system  for
cagssette-based use, and the r g FORTH
Toolkit is very good value at E18,

For a disc-based systen the choeice
i5 hbetwsen Acorn and v g FORTH which
both give good performance.

A ROM-based FORMH -has obvious
advantages, particularly {or cassette
use, The HICS ROM is available now  buh
has several drawbacks, not being to the
FORTH~VY  standard, having a poor
cazsette system  ard with naly
restricted disc use.

SUPPLIERS AND PRICES
fall prices includs AT}

Aeornsoft Lbd, o/o Vector Markesting
T, Denington Industrial Estake,
Wellingborough.

FOETH cassetke £16.85

FORG on the BBC Microcomputer £7.56

Level 9 Cumputing, 229 Bughendon Road,
High Wycombe, Bucks, HP13 SPG.

r q FORTH £15.96

r g FORIN Toolkit £16

Starting MIRTH {(book] E14.35

HOCS Assoclates, 533 Durham  Road, Low
Pell, Gateshcad, Tyne and Viear %E9 SEY.
T8 FORTH ERROM £34,72

Weloome FORTH (book) £6.75%

Jolhn Wiley & Sons Ltd, (Publishar)
The Complabe FORTH, AJ.J.Winfield £6.933
ISBN @-903164-22-6

The above may 2lso be avallable from
cormputer  shops, specialist book shops
and wajor chain stores  such  as
W, M. Smith. '

=
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THE LATEST SOFTWARE REVIEWEL

Title @ Daradevil Dennis
Supplier: Visions Softwara
Price & £7.9%

Reviewsr: Alan R. Webster
Rating & *%%

Nenpis is a rather active stuntman,
whose aim in life is to make as much
money from the movies as possible. Tach
stunt he performs earns him big monzy,
bl there are several risks that hava
rer be taken.

fhere are  thres differant  scenoes.
The first requires Dennis to ride a
motorbike, leaping over *houses  and
engaging in other dangerous pursuits.
nong the stunts 1n the secornd  Scoene,
he has to Jjump a light-housc with =2
wethike, and in the third, his stunts
are atl performed on skis,

The game has smooth, fast graphics
and uses over thirty multicoloured
Tsprite’ characters. Tt has an
interrupt driven sound routine, so that
vl have constant music while loading.
Thoers  are alse six skill  lovels to
choose from, and each level has six
intormadiate Tevels, making thirty-six
in all.

The only teason that this game gets
three stars  instead of four is that a
faw minor  programming bugs  stiil
remain, cocasionaly speiling  your
enjmment of the game.

Title + Slalom
Sugplier: K H Software
Price @ E7.25
Reviewar: Mike Williams
Rating =@ ***%

Mavbe  your imaginastion has bhesn
fired recently by watching the skiing
in the winter Olympicg oh television.
Perhaps you would like +to have a go
vourself, Well now you can, by playing
Slalom, one of Lhe best new guamoes on
the: market, From  the starting point,
you weave your way through the gates
and down the course to the finish. The
conditions are often loy  and  the
pomasional  large  snowball provides an
additionzl hazard that will often be
your undoing. And  your reward  for
complating the course? You start from
the top again, but this time the gates
are closer together, the twisks and
turns highter, and the coutse is now
really difficult.

= .

Crashas are quite spectacular as the
skier tumblas down the slope all arms
and  legs. This game offers supertly
smooth and fast graphics, with a2 high
score  table, but maybe there is Just
one  little niggle - even at  its
casiest, 5lalom iz perhaps Jjust a
little too hard,

»
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Titles : The Pen and the Dark
My Secret file
Supplier: Mosaic Publishing
Gistributed by Jomn Wiley
Prices : £2.9% each
Revicwar: Mike Willizns
Ratings @ *%% and **%

Doth ol the titles veviewod here are
desrribed by the publisher as
'Bookwara' in that they both coubine
together as a single package a book and
a  computer  program {(supplied on
cassette). The Pen and the Dark is an
adventure game based upon & Science
Maoticen short story which is  part of
the package, while 'My ascret file'
provides the means of storing lots of
personal  data on a  computer, and is
bascd upon the Puffin book of the game
name,  again  included as  part of the
packags.

THI PEN AND THE DARK

As a sclence fiction short  sktory
this is indeed very shork, and aithough
it is based on an intriguing idsa, the
story iacks substance. The adventure
qame, which is broadly based on the
ook, seemed mich more interesting once
vou acoept the role playing thabk ik
entails. In  the corputer gams you act
out the port of  the  book's main
character. The edition of the hbook
included in  the package has clearly
been speclally produced  for use with
the adventurs game, and contains full
instructicns  for lnading and running
the game, including +the facility of
saving the gamz at any stage for
reloading tater. In general, I suspect
that this package will appeai far more
to teenagers than o adults, and  this
is particalarly true of the story. Tho
advontare gane is quite extansive, and
being written in Basic, you cah search
througn the coding for addituonal clues
if you get really desperate,

IR LR

MY SECRET FILE

© My Secret  File -was ~ oviginally
published as a Puffin Book. The hook ic
written for  young teenagers  and
provides the space, and lots of * ideas,
for  the youngster to build up an
axtensive personal  data-bass  shout
himself, his femily and friends. In
this respect the book 1is admirable,
provided that it is treated in the
Tight hearted way intend=d.

T was Iess happy about the corpotoer
version provided. The bock is  the
original Puffin and thus the additicnzl
instructions for using the program
cassette  are supplied as a2 soparate
leafiet. In some cases the information
supplied is inoccurate or incomplete,
and the scction on saving and reloading
your data file was particularly poor
{as was the program’s screen display at
this point}. Rearettably, the program
more  or  less  wirvors the  book,
providing the: means to- store  and
subsequently redisplay the information
recordad, hot theora is no attempt to
pxploit  the computer's cavacity  for
information retrieval or [or reordering
of the information stored. although any
data stered  in the computer is casily
choanged 1 wonder how many children
would continue o do  this after the
initial novelty has worn off,

with more thought and development
this  particular package could have
provided a really  sxcitimg bridge
batweon nome, eduzation and the serious
world  of computing. Unfortunately, the
opportunity has been lost by tying
everything o the limitations of the
original book Eormat. MNone the less,
this is a goed corbination, apart from
[al: lasg than adaquate progran
instructions provided.

SHEPPRRD SCALE - Andrew Civil

The [nllowing progranm plays s succession of chords on the Sheppard tone scalc.
This appears to rise endlessly and iz prone to drive you insane!

1@ REFEAT FOR P=@ TO 11
20 SOUND 1,-P,P%4,2
38 SOUKD 2,-11,Pr4+44,4

40 SCUND 3, P=11,874496,8
50 REXT:UNIIL FALSE
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COMPACT FUNCTION KEY DEFINITIONS {i6K)

by Cofin Lindsay

Only a limited amount of memory is available for storing function

key definitions. In many applications the use of this space is at a

premium, In this article,

space.

When defining any of the function
keys, there are in fact three ways in
which Basic keywords [a=13] ba
represented; as the full keyword, io
its apbreviated form or as a token.
Following the '*' command, Basic does
not aukomatically  tokenise  Dasic
keywords, which are therefore stored as
strings of &SCII characters.

substantial savings, however, can be
made by using Basic tokens vather than
keywords in "rad key" definitions, and
it is possible to do this 1if the
corroct format is used. The appropriate
tokan valus for certain keywords can be
built up from a fow symbols whose total
value 1is taken by the computer to be
the value for the keyword itself, This
accumilated valus  is stored in manory
usiny only a gingle byte For most
keywords. This process allows function
key definitions o be compacted even
further, maximising the use of the
limited amount of momory atlecated [for
this purpesec.

hs an aRrample, the  keyword
'RENTMBER' {token value &CC in hex) can
be built up from '{!' (ASCIT wvalue &8@)
and 'L' {A3CIT value &40) . The computer
adds these values and  interprets  the
gymbols as bhaving an ASCIT value of
00, Hence, a key definition of

18 *KEYT |IL}["‘§
is equivalent to

1@ *KeY@ RENUP“]BER|H
or .
19 FKEYD REN. |M

ard occupies only 2 bytes In the first

case comparad to 9 hytes and 5 bytes
for the secord and third examples
{bzcause ' RENUMEER." and  "HEN,2®

following a * command are not tokenised
put stored as ASCII character strings).

3

E
B
o0
k]
i

Colin Tindsay shows you how to conpact
vour function key definitions and honce maximise

the use of this

Using this technigue, programming many
or all of the function keys will save
valuable spacce in the 256 byte buffer,
though at the expense of rendering much
af the code unintelliginlel

The following list includes all the
keviords that can be "shortened” o a
single hbyte in koy definitions. To use
this method type ! followed hy the
character shown after the keyword, in
the key delfinition. Renwanber that the
character "|" iz produced by the key
next to the cursor leflt key.
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Mote  that the characters given for
HIMEM, LOMEM and PAGE apply only when
assigning values TO these system
varlatles fcontrary o the informztion
in  the User Cuide page 483 which gives
the +tokens For  these variables
reversed) .

The  following program | fills the
red-key buffer using the teken method
and  shows  just  how powerful the
user-defined keys can becoms. It has
been used for program editing (in mode
6} and is included  mainly ta
demonstrate the packing technicue.

In the above fomn the keys can be
loaded in 256 hytos (Justl). Using
abbreviated keyvwords the BT
definitions would occupy  almost  25%
more  space and  using  full-length
keywords would take up 40% more  space
and, of course, wouldn't fig!

You will need to take care when
typing in the program. No  error
trapping has been included, as errors
in function key definitions will only
be revealed when a key is first pressed
after rumming this program. Po pot be
tempted to add any extra spaces in the
key definitions or the buffer ares will
overflow and the error mesage 'Bad key'
will be displayed. 7The key functions
are identified by REM  Statements
preceding  cach definition. For those
with a suitable printer, a key strip
for this program is included as one of
the  szamplss  in the article on
printing function key labels elsewhore
in this issu

1% REM Program REDEEY
26 REM Version Bl.l
3# REM Buthor Colin Lindsay
4@ REM BEEBUG March 1984
58 REM Program subject to copyright
bl :
166 REM Flush red-key buffer
1@ *#x1g
128 REM MODEG/BLUE BACKGROUND /RUN
136 *K.0|1k6:]1019;4;0;: Ty
143 REM MEMORY LEFT
158 *K.le“P%—1:|1qH,—P%|M
168 REM AUTO LIST OF LINE IN ERROR
178 *K.2C$="L."+i !CERL+| !=13:A%=138:1X
%:B:|1CL=1F!S]!}CS:Y%=AQC(11AC$,L,1)}:
[V&EFF4: | Im|M
1800 REM CATALOXIIR
190 *R.3%, [M
200 REM CHAINM
210 *Ro 4] WM
220 REM INSPRCT MEMORY
238 *K.Sl!h"l“rom",MS:M: 1 M3 F !c:X=M| !
g M499: | g 2™ "| 1= ] tm|M
248 REM PAGED LIST
250 *E. 6L |¥iM
260 REM PRINTER OGN
270 *K.7|1cZ|M
280 REM PRINTER OUFF
299 *K.8{103{M
309 REM CONVERT BINARY TO HEX, THEN
DECIMAL TO HEX
g *K,BT=@:F!h"No=",AS:L= 1)A$:j!cX=
L8158, -1 7=+ (2" (L-X] )"‘} L] YARS, X, 1)
Dl imz | Ig™T: | th, 23 [ tq 2| M
3200 REM OLBR/MODE® /RED/PRGED LIST
33¢ *K.l@i YK|M| ke [M] 101931 :G|M£N| LEfM
340 PRINT'"Function keys now defined,®
350 EMD

=

MACHINE CODE_GRAPHICS

Unfortunately a mmber of minor inacouracies comured in the first article in this
series, which appeared in the Jan/Feb issue of BEEBUG. The byte map for mode 2 on
page 15 showsd the First character bleck on line two as 'Block 41', Mode 2 is a 24
chavacter mode and this should have been marked 'block 21', The two line example on
page 16 specifisd Mode @ when Mode 4 should have been used. ILastly, the value in
line 5§ of tne program on page 17 should have been £5800 and not 435820 as printed.
We are sorry for these errors and have double checked this month to snsure thore are

00 inaccuracies in this monthls article.

2
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THE MANHOLE GAME (32K)

by E. Chiistie

The Manhole Game combines very good
graphics and sound in 2 fast moving
game to  test your reactions. ¥ou are
the guardian of the Catacombs below the
shreets of Cheltonhan. Armed with only
a single manhole covsr it is your job
to pravent thoe populace from  dropping
through €our tholes in the voad, To do
this you need to keap your fingers
delicately poised above the B, D, T and
I keys, and press the right one at the
right time. Refore the geine starts  you
may also select a degree of dilfficulty.
TLevel 3 is nut for the feinl of heart.

PROGRAM NOTES
~ when yol o play  the ganmc you may e

surprised al the speed with which the then scts one of thess to colour graen
soreen responds to your key press. This according to  whichever key has  loon
is achisved through a perticularly pressad. Because the opjact has already
useful tachrnigque. The underground man - been drawn it appears almost
iz in fact drawn fTour times at the ingtantanenusly. Pressing another kay
start of the game In four difforeont axtinguishes that position and lights
logical . colours. Butb these are all set another. This is all performed using
to physical colour black. ¥You therefore the VDU1S 2all, See the Ussr Cuida page

mannot ses thew. The PROCEEY procedure 332 for furtner details,

10 REM Program MANHOLE TE2E IF RSTM THEN AS=BS ELSE 1188
28 REM Version B1.6 133 IF BSCPME" AND BS<HUIM BND BS<YD
39 BEM Aothor E.Christie "OLND BS<OUIY THEN 1109
4% RFM BEEBUG March 1984 1040 FPORI=21005:V0U19, 1,0, 0,3, 7 ey
58 REM Program subiect bo Copyright 145 IF 2&8="g™ Y9, 2,2, 4,8,49
BE i 136R I BE="I" VDUI3,3,2,6,0,8
P9 VDU23,224,24,24,255,189,189,36,36 1479 IF B&="0" viU19,4,2,8,0,0

» VH205=CHRGZ255: DE=CHRST 38 THRE IR Bes"I" ViU19,5,2,4,9,0
118 OF ERROR CODTO 2380 1A £EX 15,9
120 ¢ ) 1159 ENDEFROC

130 REPEAT . 1My 5
143 MODE 7 - . ) 1126 DEF PROCEWS
150 PROCstart 113¢ GO0LA, 6: VDUSIMOVE X, ¥+5
164 MODE2:VDU23, 1, 0;3; 3;9; : PROCTour 1146 PRINTCHRSZ24
179 'P=INKFY {199} 1159 FORE=1T0OD:NEXT
18¢ PROCrandom 116G TF ¥Y=790 34N> X»>36F AN R<42¢ AKD
193 REDEAT ABCTEN THIN | 326
260 PROCtWo F170 IF ¥=79¢ AND X>390 AND X<420 AND
216 PROCkey AS=TpE" THEN 260
2200 TE# 1= PEN D=D-9.72 CTI8A TR =790 AND X700 AND X<320 BN
230 UNTYL mizs»d BEC"IY THEN 1320
249 PRCCend : 1196 IF y=79G AND X»>709 BND X<520 AND
250 UNTIL FALSE AS="IT THEN 1268
268 END 1260 IF ¥=43F AKD X>300 AMD X<428 AND
274 ¢ ASCUD® THEN 1328

U DEF PROCkey 1216 18 ¥=42¢ 2D X>300 AND X428 AND

161H BS=INKEYS(2) Bg=rpn 'lIit,\ 12566
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1226 IF Y=430 AND X»>700 AND X<820 AND
RSO THEM 1320

1238 TR Y=438 AND X»>7U0 AND X<320 AND
AS="T" THEN 1264

1240 SOUMDE, 15,30, 1:300NDD, =15,73,1
1250 (0701 286

1268 sooresscoret]

1270 30UND1,-15, 54, 3

1289 GUOLS, ¢:MOVE X, ¥+3 1PRINTCHRSZZ4
1290 IF DI=7 THEN X=X+6§ ELSE X=X—&¢
136F IF X»1158 OR K<BE THEN PROCrandom
13F GOroi41g :

1320 SOUN ,-15, 71486, 800N ,-15, 154,
1330 SOUNDT,~15,80, 1:80UNDT, 15, 30, 1
134@ SCEND ,=15,1468,1

1350 miss=miss+|:IF miss>® THEN 1476
1363 GCOLG, B:MOWEX, ¥+5: PRINTCHRS224
1378 GCOLY, 6:MOVEX, Y i PRINT"*"

1388 FORTI=TTOIGF:NRXET

1398 GTOLE, Qs MOVEX, ¥ PRINT" "

1433 PROZrandom

T41H ERDPROC

14209 :

1430 DFF PRCCrandom

1440 ¥=150:Y=430:DI=1

1453 RE=RND{4}

T46F TF RE=1 X=15@:¥=73¥:0E=]1 3070 149
4]

147% IF Bi=2 X=185¢:¥=790:DI=F Gy 14
59

148F IF R%=3 H=1058:¥=430:D1=0F

14598 ENDPROC

156G :

1518 OEF PROCend

1520 GIOLE, 1 2:MOVE3YE, 358 : PRINT"GAME 1
NDS"

1538 GIOLE, 11 :MOVEISE, 138 PEINT" Score:
" rscore

1348 FOR I=1 TO &

155 SOUNDY -15, T3, 2: 50UN03, 15,1710, 2
S0OUNDT,-15,150,2

1568 S00ND3, 15,130, 2: 30IMIA , -1%, 54, 2:
SOUMD3,—15,69,2

1570 SOUNDY, -15,8@, 2: 80003, ~15,90,2:58
OUND | ,=15,56,2

158F S0OUND3,~15,70,2

{599 NEXT I

1680 TIME=J;REPFAT NTIL TIME=58Y

1618 J1.G

1628 ENDPRCC

1632

1649 DEF PROCEour

1659 CLEGUOMLY, 1:1=6

1660 VDO13,1,6,0,0,6

1679 FPOR J=610 T2 734 STEP 30

168¢ IF J<66@ THEN 1746

1620 FOR T=1 TO 5

1798 REAL X,X]

1713 DPROChox

172F PROChox2

1736 NEXE I

1745 FOR K=1 TO 4

1758 READ X2

1768 praChoxt

1778 MEXT K

1780 NEXT J

1799 IF H=fl RESTORE:H=-360:00101670
18080 GOOLE, 2:9=356:2=750: K1 =9: Y 1=0¢RES
TOREZ2228

1810 WU1%,2,4,0,0,9

1824 MOVE W,2

183@ FORJI=1TO30: READK, ¥ DRRWK KT, Y4715
HWEXT

1845 DRAWAOE4XT, T58+1 1 1 DRAWABE-XT , 76+
Y1 :DRAW3TB4XT, 766+ 1 : DRAW3T B+X1, T56+71 2
DRAWAGE+X , 750471

1853 MOVEAGS+XY, 71 5+¥ 1 s DRAWAGA+XT, 725+
¥1 1 DREN445431, 7A0+¥ ] : DREWAZE+K1, 736412
DRAWAZB+R] , 720471 '

1866 MOVE43IOHXT, 725471 : DRAWAH4X Y, 722+
¥

1876 MOVEAAS+E1,71 747 | :DRAWA4SHKT, 71 3+
¥ : - .
1686 TH X120 AND ¥1=8 PROCseta:COTO1E2
5 .
1890 1FX1=4G0AND ¥1=3 PROCS:th:GOTOTE2
0

1986 TFX]=FEND Y1=—368 PRCCsete:G07018
2a

1918 ¥pul9,1,1,6,0,5:VDUYY,5,2,8,9,5
1920 ENDPROC

1930 <

1945 DEF PROCsSta

1950 W=TSH:Z=75: X1 =405 Vi=0: GOOLE, 31V
DU, 3,6,8,6,0 :

1962 RESTOREZ22G

1970 FNDPROC

1988 ¢

1999 DFF PROCsetb

2060 W=350:2=300: X1 =0: Y1 =368: GUOLH, 4:
WDU19,4,0,8,0,8

201 F RESTORE2220

2020 ENDERCT

2330 3

204F DEF PROCsetc

2050 W=T5@12=390: Kt =409:Y1=-1662G00LE,
5:YDU19,5,9,5,9,0

2060 EESTORL222

2@7¢ ENDPROC

2086 1

2090 DEF PROTDOX

2106 MOVEX, (J+H) s DREWK-+5E , { J+H) - DRAWYH
B, JHI+3 0 DRANK, J+H+ 39

211§ EMDEROC

2178 :

2130 DES PROChOxT

2140 MOVEX2, J+H: DRAWK2+50 , J+H: DREWX 245
B, JIH 302 DRAWE 2, J+HS 30 DRENEZ , J+H

2156 FNDPRGC

2167 :

iR
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2176 DEF PROChox? 2276 miss=0:score=M:M1=0:A3="T"

2YEG MOVEXT , J4H:DREWX ] 5@ , JHI: DRAWX1-5 2289 VDU23,3,9:0;9;6;

, JHH+3F: DRANX , T+H4+3¢ 2209 FOR T=F TO 1:PRINTTAB(9,I+5}CHRS1
2198 ENDPROC 4 1CHRESY 34" THE MANHOLE GAME":NEXT T

2260 DATRGRG, S50, 600, 650,530,580, 630, 6 2360 PRINTTAE (2, V9 CHRS: 30" Range of di
Xl fficulty? {1,2 or 3"

22V DRTARF, 954, 1609, 1099, 15¢, 1058, 298, 2310 *F¥15,0

1100,258, 1158, 508, 550, 664, 650, 20,588, 70 2320 REPEAT:D=GEY':UNTIL INSTR{™123",CH
036,120, 1980,174,1136,226,1189, 539, 58 RSD
@,630,530,50,950,10F,106068,150,1058, 264, 233F D=1090%(51-D}:IF D=0 THEE D=l
1149, 256, 1156, 580, 556, 609, 6530 2340 (LS PRINTTAR (13, 1@) #GENTLY 111011
20730 DATE 359,745,380, 740,404, 785,414, fin

675,390,635, 393,595,379, 594,374,585, 414 235F TIMF=0:REPEAT UNTTE TIME=200
,585,415,625,435,65@,455;655,5@@‘,645,52 2350 ENIPRCC

5,545,525, 655, 500, 660, 474,670, 468,695, 5 2370 1
36,765,525, 765, 525,713,465, 715,455, 745, 21803 ROM FERROR EXIT
435,690,425,690, 420,708, 420,720, 485,725 2396 ON FRROR OFF

2230 DATA 395,748,486, 750 2420 MOIET:IF PRR<17 THEN REPORT: PRIV
2244 : ™ at line “;ERL

2250 DEF PROCatart 2419 EMD

2260 CLS:RESTORE

SOURD SUPPRESS 10N
Sound output can be pravented by the compand *IX219.n where n ls any non  zaro
value. If 0 equals zers; then the sound channel is reinstated. =3

*SAVE EXTENSTON - M.Sykes

When Using *SAVE to save a file, the nsual method is to type:

*SAVE <filename> <starl address> <tlength> <{execution address>
’["ms cant oe expanded to include the load address of the flle when loaded back into
the computer. The load address is normally taken to be the start address of the
file, but it can be appended to the end of the nommal set of nunbers. i.e2. *BAVE
<filename’> <start address> <length> <execution address> <reload address>.

1f the load address is typed in as FFEF then the computer cannot load the file
back inte memory unless the *LOAD <filename> <load address> command  is  used,
offering an easy method of software protection, but do make a list of tha necesgary
load addresses. =

DIRECT HMIGY OF BASIC TOKENS (0.S8. 1.2} - L.A.Leetham, Sheila Snowden, Peter Potter
When typing in program ox in immediate mede it is possible to enter sone keywords

with the shift or control function keys e.g. PRINT ~(Ctrl-f#}. Ctvl-f0 generates the

ASCII code &99 which is entered into Basic input buffer and 1is interpreted as a

token, the token for PRGE being &9%. This technique i particularly useful in saving

space when defining uger keys. Examination of the list of keywords and tokens (see

BEERUG reference card) will show all the keywords that can be genexated in this way.

Some of the more useful ones are:-

Shifk £S5 — ERROR Ctrl f1 - TIME

Shift f8 - STEP Ctrl £2 — LOMEM

Ctrl ¢ - PAGE Ctrl £3 - HIMEM

Note that some of the characters gemetated by these keys are also teletext control

codes amd  that these will be generated when the program is typed in. However they

are burned into keywords when the program is listed.

==
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FOOTBALL KRAZY {32K)

By Alsn Dickkison

of  the foothball sezson we oresont hwre, for your
tn:rtalnmn_nt the best game of foothall in rownl In each A, you
24 seconds  of fast moving, hi zh seoring action, wheve vou pit
ur wits and skill against those of the compIter .

aAlthough  this  comparatively  short
progran s owritten din Basiz, Uhe s
iz last and. furious as o result of
gocd  structuring  technicues “hat f
been used. This  also o5 yoeu Lo
medlfy the  orogram caslly, and
chanse, for oxempis, the playing  time
and tha names of

whe Lmams.

1o Lkho prasen
doslomated as the Thitod’
e yellow choruered shirts, ola -
against the oospater, which contro’s
the '"Clty®  tear  in the oale blus
stripad shirts.

Tapossibla to beat the compotze as it
will dribble, tackle, pass and soo
with wnnsrving accurasy, and cun ring
aromdd  your playors  (Nehody in t
office won, or even scorsd  in this
mecderlts If wou fry entering nogati
5 te 'defanon tactic', you wild
fimd that you can rapidly bring your
coponents blavers Lo a standstill!

To move youy players, uase the  '4°
key to go B0 the laft, ‘X to move
right while at any time, pressine 7
will allow an oncoming ball to pess
through yvour player. A word of warning
Lnotﬂ.,n, when a goal i scored, the
camniter moves  1ts men  back  bo Ehe
centrs of  the pitch, but leaves your
men where thoy wete wh WS

=1 the program rvons, it initially
asks you to snter the position in which
#0U wank yoor fovward ms play (the soored. Yoo  should, thevefore, move
gorlis always skays oa the bottom row your men back quickly, or e compator
TP oyva enter @ walue outside of - will instantly scerz anciher goalt
aned for, then your man wili be o

'»sman*u to mosition 7, Position 26 is _ IF vou do wish to change the playi
in the row next fo vour goalie, and 7 clme, alter the value of 7% In line

is in th the compaker's ardd it you'd prefer diflerent tesm
cozlia. or .- . then they should be changed  in
for the <">;an11.’*£ = defence crothis Lines 626, 630, 1970, 1686, and 1219 to
govarns how the computer will  respond 1254, (ben't  forget to alter the
in the game. The greatsr the mmber relevant TAB wvalues to take  into
entered, Harder  the se  played. ceount any change  in lensth of the
vy, for  example, ents'r ing 26 in HAMRS YOu use. )

response to the position  reguest,  and dow  you can sit back and ondoy the
14 to  ths bactic, In this skill -of the cup fina: every night of
arrangsment; you wili find it virluailiy the wankl!

o

BHEEBUG March 1984 YVolume-2 Isave. 9



40

13 RBEM Program: FOOILR
20 REM wersiom: 91,3
3§ REM Anthor A,DICKINSOY
40 RIM BEFIRIG Match 1984
5 REM Program susject o Copyright
e
7¢ O ERROR IF FRR<>17 THEN (N ERROR
OFFsMONE 7eREFRT: PRINT at line ™;FRL
TFND
2@ REFEAT
AF MODE T
166 PrROCINIE
114 PROCEIGLe
12@ MODE 1
1EE V23 G0 E Ed
1449 PROCsLart
158 PROCtune
163 PROCD] ay )
178 PROCfInalscore
180 REPERT
190 AS=GETS
206 UNTIL AS="Y* OR AS="N"
219 UNTIL AS="y"
229 *OKES,
23F MODE 7
240 HHD
25¢ :
26@ DR PROCInit
279 WDU2E,224,0,9,0,24,24,8,8,0
286 Y23,225,0,24,60,60, 24,126,173,
at
A9 VDU23,226,173,181,68, 36,36, 26,36,
TE2
300 WDE23,227,0,24,60,60,24,726,129,1
B33
3@ YDU23, 228,129,189, 606, 26,36, 36,36,
192

329 VDURE,229,%,0,5,0,0,0,6,455

33% VDU23FZBH,ZSS,Q,G,@,@,@,@,G

346 VDUR3,231,1,1,1,1,1,1,1,1

350 VDU23,232,128,128,128,122,128,128

F128,128

300 YDU23,233,255,7,1,1,1,1,1,1

370 VOU23,234,255,128,128,128,128,128
L 128,128

389 VDU23,235,7,%,1,1,1,1,1,255

196 YLU23,236,128,120,128,128,124.128
L128,255

400 RE=0060:REM GAME LENGTI

4@ BS=CHRS1 THCHRST+HOHRS224

420 FE=CHRS32+CHREDZG+HIHREIZCHRET 142
HRSA+HIHRSEACIIRES-HCHRS A2 +CHRS 225+ IHRE 32

436 S=CHRE32LCHRS 22840 HRS 32+THR S 142
HRSSHIHRGE HOHRSHHOHE S 32 HOHRS 227 -HCHRED2

Cokic "y

£75 PRINTTAB{A, 5 "The bwo toamns playi
g in this game ave Unitod and City. ¥
ol are plaving far United. The kevs
YOl uSe arei-="

ARE PRINTTAR (16,101 CHREL 29ME LEET";

£53 PRINTTAE (12,1 1) CHRSTEEE = %IL]“"

3¢ DPRINTTAR (14, 12)CHRS] 3T = THROUC
HA-RBREL;

S5 PRTMNTTAE (#,14) "4 through-oall mea
a8 that you can allow the Dall to trave
1 ¥hrough your niays=r."

518 PRINTTAR(D,T8)CHRS133 At tack posi
tion 7-26 {Thisz is the';TAR{G 19CHRS13
3;"pesition of your forwsrd playerVTAB(
4, 2 CHREYT35; Yon the acteen) -

529 INPUT A%

5348 IF A%<V OR OARF26 A%=13

349 PRINTTAR (%,22) CHRES134 " Defones tac
r
558 INP0D bR
560 ERDERII
572
583 nElr PROCstart
5G9 VDUTS, @, 4, 0,0, @:vb019,1,6,3,6,9
620 35=5TRINGS (3,CHRE32)

B8 CLS: SPE=3: 3058

628 PRIWPMIERLT V) "INITED O

638 PRINTTAB(2E,71)"CLlIY gy

643 PRINTTAB{1,3}5URINGS (38, CHRS229) ;
659 PRINTTAE (Y, 36} STRINGS (38 ,CHRS23H)

i

G6F PRINTTAB (14, 318BC11

670 DPRENTUAR (T4, 3E}SPC)T

CBEH PRINTLAB (135 33 CURS235; PA0 (25, 3100
RBE236; TRR(1 3, A0 CHRS235; TAR (25, ) CHRSEZ
599 O Yi=4 [0 29

TEG PRINETAB{3,2%) CHRS221

TUF PRINITAS (39, Y%)CHR%J?Z

728 REXT

T3iG PR=1%

F4E COTOTR2

758 PRINTTAR(P%,2%) PS;TAR(DY, 281 PE;
TEA 0R=18:D%=184ENG 4}

T COLOGRL

78E PRTNTTABR (0%, 5)08;TAR (Q%, 381 08;
790 EMDEROC

agd

814 DEE PROCtuns

820 RESTORD

230 BLPEAT

240 BHRD V. DEISOND ¥, -15%VY, 73, 0%
85 UNTTL Djed

449 ENDEROC REH DhTA 1,3,8,3,1,2,8,3
450 = 879 DATA 1,2,9,1,1,2,0,1,1,4,0,2
468 DEF PROCEILLe 88 DATE 1,2,8,71,1,2,0,71,1,2,8,1,1,4,
470 CL.a:TORP=2T03: PRINTTAB (R, P)CHRS1Z 6,2
1;CHRSTIS T ;CHRST 47 00RET 20" POOIBALL ¥RAR a9 DETa Y, 29,7, 4,0,.4
¥ ":CHR$156:NEXT 938 EDPROC 2%
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BIE

9208 DERF ER0Colay

3G Tlme=g

940 REPEART

953 XE=2@:%=1-BRO(2) 1¥i=146

950 TF RHD(IE) >3 1E3=1 ELSE BE:=-1

379 PRINITAR(0%,5155; TAR (0%, B%) 53 TAB
(0%, 4)55; TaB (Q%, B8-1155;

9RE O%=18: PLINI'TAB (X%, Y%)BS;

933 PROCUTAPROCoI by

1EEE RERPDAT

1276 PRINTTAR(12,7) p0IME DIV 1@3;

1928 PROCWA: PROCoI Y PROCk:a 13

L3563 ONTTL F342 OR Y5238 OR TIMERZ%4+0%
T4 EF YE<Y SPRE=ER%t]

THSE TE vR238 503=50%4+]

1EGE PRINTTAR(XE, Y31 "}

1878 PRINTTRR (], 7)) "INTTEL M;5bd

13583 PRINTTAB{Z2Y, 1y"CITY TrE0E;

TH9Y FOR I%=0 TO 1948 STEPR 7

1193 I'_' TE42 ‘3’3[,]'}\'3 1,-15,1%,2 ELER "0
¥D o1, p
1113.
1121 1 NTIL TTHMR>FE-99

T30 LNLREROC

1148

1158 LEF PRI finalsoore

1166 PRINTTRE 1S, 18 ™ PULEL 1'TME ™5

ITH EROCTONS

1386 HELEAT MTIL TIME>A3+5dF

139 QL3

1268 PRINITAB(2,4) "Result:"

1216 PRINTIAR{4,6) "nited ";5P%;

1228 PRINTTEE (4,81 "City " E0E;

1236 IF SPR250% PRINTTAR (4,17 "UNITED
WIN THE MATCHY;
1248 IF SP%=50%
[T=YARU R

1256 1 bP%(oy% P?INTTAJ
W OTHD MATCH PIIN;
12564 PRTNTIARL (2
1276 *EH15,1
P28 ENDPROC
1201

130@ DEF PRCCuid
1318 COTOTR2
TIZ2G P OINEEY (=98 AN PEXT PE=PE- PR
THTPAL (173, A% ) BE;SPCT ; TARB P 28) PH;ES0CT;
T WMIIPRO

RINTTAB(1,11)"10'S A
5, 11)"CITY @I

P14y "Eosin P

330 EF INKEY (~67) AND P%<36 PRINTTAE |
PR, B%5H00 ;P TAR (P%,28) SICY 1 PG 1 e =pis
2 NIRRT

1343 PRINTTAB(PY,A%)PS; TaB(Pe, 2805

P339 ENDPROC

L= 1E ]

1378 DLEY PROCCI Ry

1384 COLOURY

1333 T X%<R%+1 AND Q%53 AND ¥3<13+7T%
0%=0%-1:PRINTTAR (0%, 3) Q8; 3P0 ; TAB{D%,BS
1053 B0 ;s ENDPROC

1408 1F X3>0%+1 AMD Q3<34 BND ¥45<134T%

PRINTTAB(Q%,5) 5P ;08 TAR (0%, 38) 500150
Sy 0%=0%+1 s BNOLPROC

1419 PREKTTAR (0%, 5105 TAR (0%, D205

142 BHREROC

1438

144§ DEF BROChall

1450 NE=XF+0%

1468 ME=YR1E%

1470 i1 N%<1 OR N3»38 NE=X%:1DE=-D%:50
WD 1,=13, 188,13

1488 IF ME=30 OR M%=3 7 H3<14 OR NE>2
3 MI=Y¥%:E%=~E3:500ND 1,-15,126,1

1496 IF M35 OR M%=B% PROCI0MAN

IGHE LI M%=4% OR M3=28 PROCPman

15718 PRINPTAL (X%,¥%) 5007 ; TRR (N%, M%) RYE;

1528 Hi=Hisyi=m3

1538 BNDPROC

| 548

1558 D PROCETAN

1560 11" H3<PS OR NE»PE+H2 FNNPROC

1578 GOUHD 1,-15,66,1

1580 IF TNREY{-67) Di=—

1599 IF INEEY{-93) D%=

16GH 117 NOF TNKEY{-135) Tis-E%

16Y0 EMDEROC

1626 3

1630 DEF PROCOmAn

1646 IF N%<0% OR NEXQ% 2 ENDPROC

1658 SOUND 1,-15,52,1

1660 10 RND(1947%) 23 B%=1 ELSE Ef=—

1678 D%=f

TE8E RE=RMD(19)

1690 2E>7 DE=-1
1789 IF R34 DE=1

PIHY LR 1343 0OR RECA LNDPEOC

1720 [F Xi>25 DN=-1
1733 IF %

1740

DISABLING THE TSCAPE XKRY & DESTROYING PROCRAMS

*FX 26,0 Re-onables the escaps koy.
FEX 2001 Will disable the escape ke
#FY 28W, 2 enzbles  the oscape  key,

sut pressing

Break will clear the memory,

preventing the program heing retrieved with OLD.

*FE 20,3 dissbles the escape key, and clear the ime ory on Breal,

=
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IE _YOU WRITE TO US

BACK TSSNLS

{Members only)

2ll back issues are kept in print (from
April 1982). Send 99p per issue PLUS an
A5 SAE to the subscriptions address.
This offer is for members only, so it
is  HESSENTIAL  ho guote your membership
number with your oider. Please note

that +the BEERUG PRelerence Card aed
BEEBUS  supplements
with back issues

ara not supplied

T

thisdieey
B B Y g o ’
4 g wiE g
;vmé’iiﬁ“”

SUBSCRILTIONS

Send  all applicatiohs for membership,
subscription renewals, and subscription
queries to the subscriptions address,

MEMBERSHIP COSTS:
U.EK.
£5.40 for 6 months {5 issues)
£9.96 for 1 yvear (18 issues)

lire and Burops
Memberzhip £16 for 1 year.
Middla BEast £1%
fmericas and Afvica £21
Elsewhara £23
Payments in Sterling preferred.

ETICEES
211 programs and articles used are paid
for at around £25 per page, but please
give us warning of -anything substantial
that you intend to write. In the case
of material lomnger than a page, wWo
would prefer this to be suhmitted on
cagsatte or disc in mechine readable
form using "Wardwise", "Minitext
Editor® or other ieans. If you uss
cassetie, please include a backup copy
at 360 baad,

i, AT i
A-imith &

There are prizes of £5 and 215 for
best hints each month.

Please send all! editorial material to
the editorial address opposite. If you
require & teply it is essential. tolf
quote your membership number and @

ER.PA plus VRT.
1 defarti ¥
he dezler will ook

2%

[

ating srstem

£4 FOR YOI'R OLD 14

1.2 soeracing apalan and bav

FARRS, FD Poy Tad, SEgh Weowrlse, R,

wx Auarn an: GIED0G
no Mo oAt the

lors e analle mankers

MWEW ROMS FOR QLD
EXCHANGE YOUR LS FORTHE [.2

for

frae of
A% - &

[lo=d v

we will
v & fe




s i ?
* 5imply plugs into the BBC Micro s wre | lsams | e
* No soldering necessary d
* Incteases the sideways ROM capacity 4 g & (0 6
to 16
* Fully buffered - allows all sockets POM T [ROME ] ROMS | oMol Rn
s be used . Co L
* Complete with full and detailed rl@ @ 8 8 8
instruction booklet,
RAM / RAM S
* pocepts 16K RAM in aspecial sockets ROMZE JRaM13 | lReae | [ROMEA TROMISE
* Batterv back up facility for RAM A S S |
mﬂ[ﬁldey_bsel“"- i
* As used at BEEBUG !5' SIDEWAYS ROMIRAM EXPANG N

B

@ AT
* Reviewed in BEEBUG vol.Z number 6 ®r ﬂ

| ST —
e

HOW 10 ORDER

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

The address for SIDEWAYS is:
BEFBUGSCET, PO Box 169, High Wycombe, Bucks. HP1T 2TD.

AR it

ety
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program to prin
o o

o save wear and tear en fingers and
brain, we offer, each month, a
cagsotte of the programs featurad in
the latest edition of BERRUG. 'The
first program on cach tape is a memu
program,  detailing ©  the tape’s
contents, and allowing the selection
of individual programs. The tapes are
producad to 2 high technical standard
by the process used Ffor  the
BEEBUGSOI'T  range of titles. Ordering
information, and details of currently
available cassettes are given below.
All previcus magazine cassstres (from
Vol,1 Nn.10) are available.

cassette  (Vol,2 No.9)
inclides:  the Manhole game, Machine
Code Craghics exampla programs,
ASTAADZ, the  full new wversion,
Stonemason, Football game, Muitiplie
Disc Cataloguss (4 programs in ally,
function key labels,

B &

This month's

abla to
subscription to our
cassettes. SBubscriptions will ke  for
a period of one year and are for ten

members

We are offer

magazine

consecutive issues.of the cassette.
If required, subsriptions may be
backdated as far as vol.l No.l1d,
which was the first issue available
on cassetfz, This offer is available
to members only, so when applying for
subscription pleass write to the
address below, quoting Your

membership number and the issue from -

which you would like

subscription to st

istila

BEYBUG MAGAZ INE BINDER OFFER

& hard-backed boimder for  BEEBUG
magazine 14 available, These binders
are dark olue in colour with 'REEBUGT
in gold lettering on the spine. They
allow you to store the whole of one
volune of the magazine as a single
reference bock. Individual issues way
be easily added or removed, thus
providing ideal storage for the
current volume as well.

T

Erg a_rid_b\«: .5['2:.p|. :

compact  function key definer,
programs  to test your sideways ROMa,
program  version of BRach's Cantata

No.147, plus the winning program from
e Brainteaser Roman  Mumeral
compatition, -
211l magazine cassethtes cost £3.00
zach, For ordering information see
BEEBOGSOFT advertisement at tha  back
of this month's magazine supplement.

CASSETTE SUBSCRIPTION ADDRESS:

Please send a sterling cheque with
order, together with your meniership
nunbetr and the date from which the
susscription 1s to ran, to:

PO Box 199, High Wyocombe, Bucks,

CASSETTE SUBSCRIPYLON PRICE:
UK £33 inc VAT and pap

OVERSEAS (inc Birey £39 inc p&p
(no VAT pavahle).

BINDER PRTCE
U.K. £3,90 inc pep, and VAT.
Eurcpe £4,90 inc pap

(o VAT payable) .
Flscwhere £5.9% inc pap

(ne VAT pavasle),

Make cheques payable to REEBUGC.

Send  to Binder Offer, BEEBUG, P20 Box
194, High Wycombe, Bucks,

Flease allow 28 days for delivery on

U.K. orders.




