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elcome to this, the
fourth issue of
Personal Software.

Following the success of our
first issue, dedicated to the BBC
Micro, we have decided to
repeat the formula again.
However, unlike the previous
offering, you will now find
many completely new programs
and features, not just re-written
and converted software. What
we have attempted to do is to
take the best material available
for the BBC Micro that we have
published in Computing Today
and to add new, specially
commissioned features and
programs to produce a
complete package.

The material included in this
issue ranges from the
elementary level right up to
sophisticated graphics and
sound techniques and even
extends to the disc user in
offering an alternative to the
*CAT command. So, no matter
whether you have just bought
your BBC Micro or are a well
established user, you should
find more than enough to try
out. Much of the feature
material is orientated towards
software techniques and, rather
than presenting complete
listings, provides food for

thought. Hopefully you, the
user, will be able to take and
adapt these ideas for use in
your own programs. Once you
have done that why not send
them back to us so we can pass
your knowledge on? Both
Computing Today and Personal
Software are always on the look
out for good, well written
material and we'll even pay you
for anything that we use.

. Quite apart from the useful
software like the disassembler
and the joystick calibrator we've
included some more
lighthearted material. As
computer games go the ‘lander’
variants must be among the
oldest but we make no apology
at all for including our version.
The graphics are superb and
the apparent simplicity is soon
found to be just that
apparent! If you've always
thought that chess was rather
dull why not try Ultima, our
computerised alternative? The
strategy is subtle and the
displays really show the BBC
Micro’s graphics off at their
best. For pure fun try rescuing
the villagers from the wrath of
the fire breathing dragon in St
George and the Dragon.
Finally, in the games section at
least, may we draw your

attention to Maze. Such an
unassuming name for a game
that presents a greater
challenge to man than the Total
Perspective Vortex! Once inside
this three dimensional, three
dimensional labyrinth you will
need all your faculties just to
remember which way is up, let
alone find the object you seek at
the heart of the complex.

For the dabbler in BBC
BASIC we have collected a
whole host of hints, tips, short
routines and ideas to enable
you to write better, faster
programs that make more use of
the many and powerful facilities
the BBC Micro has to offer.

For those who wish to delve
yet further into the machine we
have provided a complete User
Report on the hardware, a list of
all the various clubs and
affiliated groups that are
springing up around the
country and a collection of
books on and about the
machine. So, there should be
something for everybody!

Qur first venture into the
world of the BBC Micro was
slightly fraught with problems,
to put not too fine a point on it
many of the listings, despite
being machine generated,
contained errors. In this issue
we have run all the programs
and listed them directly from
the BBC Micro that they were
running on. This should mean
that they are free from errors
but. .. If, and we sincerely
hope there aren't any, errors do
seem to be occurring in your
program please check it very
carefully before contacting us, a
lot of the problems we found
last time were caused by the
omission of spaces next to
variables which results in the
now familiar No Such Variable
message.

Future issues of Personal
Software will tend to follow the
format of this issue rather than
concentrate on single subjects
as we have for the past two
issues. Among the machines we
are currently planning special
issues for are the Dragon 32,
the various Commodore
machines and the Apple. So, if
you are a user of one of these
and you have some suggestions
to make why not drop us a line?
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ULTIMA

e e i T s

You may have played
Ultima before but
probably notona
micro.

AR B C P E F & ¥
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Itima is a board game
played between two
human players on an

eight by eight board (much like
a chess board). I was taught the
game at college where we played
it with a chess set (since there is,
as far as I know, no such thing as
an Ultima set). This was found to
be very confusing so I decided

to write a program which would
use completely new pieces (to
avoid confusion with the types of
moves that chess pieces make),
and which would check all moves
for legality (no mean task as you
shall see!).

The rules of the game are
rather complicated and from now
on I shall refer to the diagram of
the starting position (Fig. 1).
Starting from the square A8 and
going along the 8th rank the
pieces are as follows:

A8 — The Coordinator — by
moving this piece to a new
sguare any enemy piece caught
on the intersection of the
coordinator’s new rank
(horizontal line) and your King's
file (vertical line) will be taken
off. The coordinator moves like a
Queen in chess.

B8 — The Leaper — this also
moves like a Queen but can jump
over enemies and in doing so
takes them off. However it cannot
jump over two adjacent pieces
and must finish its move
immediately after a jump unless
there is another piece to jump
immediately beyond this square.
Note that all pieces jumped in
any one move must lieina
straight line.

C8 — The Amoeba — this
also moves like a Queen, but, as
its name and shape imply it can

change to meet circumstances —
that is to say it takes pieces off in
the way that piece would have to
take another, ie it leaps Leapers,
coordinates Coordinators,
immobilizes Immobilizers (see
later), etc.

D8 — The Withdrawer — yet
another piece that moves like a
Queen. This one’s method of
capture is entirely different
however. Being timid creatures
Withdrawers poison their
enemies as they leave — a piece
is taken off by a Withdrawer
when it moves directly away from
it after being next to it (enemy
pieces only of course).

E8 — The King — this is the
most important piece in the
entire game. The whole object of
the game is to capture your
opponent's King. Unlike most of
the other pieces the King does
not move like a chess queen, but
like a chess king (well, it seems
logical don't you think). It also
captures like a chess king, ie by
moving on top of the piece to be
taken off. Note that in Ultima
there is no check.

H8 — The Immobilizer — this
is another piece which moves like
a gueen. It cannot take pieces off
but is none-the-less very
important since it immobilizes all
enemy pieces adjacent to it
(including diagonally), and so
holds them for capture by your
other pieces. Note that an
Amoeba can immobilize an
Immobilizer.

The 7th file — all of these
pieces are Rollers. They move
like rooks in chess (ie as far as you
like without jumping anything
horizontally or vertically). They
capture by moving vertically or
horizontally adjacent to an
enemy when there is one of your
own pieces on the opposite side
of the piece to be captured ie by
sandwiching it.

Note that in all cases only the
piece that is actually moving can
take an enemy off.

If you do not fully understand
all the rules from the above (yes 1
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ee — they are rather
plicated) then I suggest you
r the program and play with
someone — the computer won't

allow you to make illegal moves

and will perform all captures
automatically, so you can soon
learn what's going on.

PROGRAM STRUCTURE

Statement Function

Action

Lines 10-50
Lines 60-170

et up
Title

Setup

Next player

Get move

Lines 340-430

Legality

Lines 440-620 Leap

Line 630 Branch

Lines 640-690 Roller

Lines 700-720 Coordinate
Lines 730-820 Amoeba
Lines 830-850 King

Line 860
Line 870

Update
Loopend

Lines 880-900 Won
Lines 920-1100 Drawpiece

Lines 1110-1310
Lines 1320-1520

Data
Board

Lines 1830-1580 | Out
ines 1590-1620

1630-1710

Lines

Illegal

1740 | Cursor

Sets up arrays and data.

Clears to Mode 7 and draws the
title in double width coloured
characters, then waits for a
keypress.

Sets Mode 1, draws the initial
position and gives player 1 the
move.

Changes whose move it is and
prints the prompt in the relevant
colour.

Inputs the player’s move and
checks that the chosen square is
on the board.

Check legality of move and get
another if illegal.

Check to see what piece has
jumped, and goto
PROCILLEGAL if the leap is not
allowable, otherwise remove the
leapt pieces.

Goto a separate check
depending on what piece has
been moved.

Check for capture by a roller and
remove any captured pieces.
Check for piece capture by
Coordinator.

Check for piece capture by
Amoeba.

Check for piece captured by King
and update King's position.
Updates the board.

Returns to the beginning of the
main loop unless someone’s King
has been taken.

Congratulates the winner and
starts another game after a short
delay.

Draws a specified type and
colour piece at a specified
position (see text).

Data for the graphics.

Sets up the board in its initial
position and displays it.
Removes a piece from the display
at a specified position.

Draws the border around a
specified square.

Prints a message to tell the player
that he is trying to make an
illegal move.

Removes the flashing cursor.

32K MODEL A AND MODEL B

ih|

| B

PLAYING THE GAME

‘When the program is run it will
draw the board with the initial
position set up on it. The colours
are red and yellow with a white
board since these give
reasonable contrast on a black
and white set. Initially there will
be a yellow prompt saying
‘Player 1 your move:?’ at the
bottom of the screen: This is to
tell the player with the yellow
pieces that the computer is ready
for his move. When the first
player has moved, by typing the
numbers of the square from
which he wishes to move a piece
followed by the square to which
he wishes to move it (eg G2G4),
the yellow prompt will be
replaced by a red prompt for the
second player, and so on until
the game is over.

TECHNICAL DETAILS

There is really very little

worth saying here — the
program is long but contains
nothing particularly unusual in
it, save perhaps the way in which
the pieces are drawn. With the
0.1 operating system it is not
possible to define more than 32
user defined graphics characters
and this is clearly not enough
since each piece uses nine. Asa
result all of the graphics data is
kept in DATA statements until it
is needed. It is then read into just
nine user defined graphics (224-
232), and these nine are used for
all the pieces, being redefined
every time a piece is drawn. This
method is slow but it has the
advantage of being easy to follow
unlike the faster POKEing or
machine code methods.

Table 1. Program structure.
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ULTIMA

2LI6T 520 FORXSTEP=-1T01 STEP2

S DIM BOARD(?,9),TYPE(7),LEAFT(4) ,KINFILE(L) . 530 IFBOARD(XZ+XSTEP,Y2)=-TURN THEN IF SGN(BOARD(XZ+Z
10 DATAZ,1,4,5,4,4,1,3 EXSTEF,Y2))=TURN THEN PROCOUT (XZ+XSTEP,Y2){BOARD (XZ+XSTEF

20 FORLODF=0TO Y2)=0

50 "CReRbTYRECLoor> 531 NEXTXSTEP

40 NEXTLOOP 533 FORYSTEP=-1TO1STEPZ “

IFBOARD (X2, Y2+YSTEF)==TURN THEN IF SGN(BOARD(XZ,Y
242XYSTEF))=TURN THEN PROCOUT(X2,YZ+YSTEF) {BOARD(XZ,YZ+YS
TEP) =

550
e 555?:?"?3}1:é; sepccian; 560 IFBOARD(KINFILE((TURN¥1)/2),Y2)=-TURNX3 THEN PROCOU
g G NN TCKINFILE CCTURN+1)/2) , Y2) $ BOARD (KINFILE C (TURN+1) /2> , Y21 =0
90 NEXTTITLE

o i 600 TARGETX=X1+SGN(X1-X2) 1 TARGETY=Y1+SGN(Y1-Y2
T2 EEINIE S o THLE s tnd bonrd sens LLTI0N  for 10 IFSGN(BOARD (TARGETX, TARGETY) )==TURN THENFROCOUT (TAR
53 bisad oA TeRINT tbrass. spsce bn bosindiguRaiisgy  ELE,TARGRLI) IBOARD (TARCEIY TARERTYI=E
40n BLpEET 800 BOARDCX1,Y1)=0:PROCOUT (X1, Y1) {PROCORANFTECE (X2-1,Y2
5 PROC E JAES (BIT)~1, (TURN+1)/2) $BOARD (X2, Y2)=BIT

115 PROCREHOVECURSOR ORI el

220 EROEORAREOARD, 820 FRINTTAE(0,29)3SPC(39)TAB(D,29) 3 "Conaratulations
lager "3(3-TURN)/2i", @ brilliant"/"win!
830 PROCHATT(200)
84

00 END
8999 DEFFROCDRAWFIECE(X, Y, TYPE,FLAYER)
9002 Y=8-Y
9005 COLOUR PLAYER+1
vt 9010 RESTORE9S00
280 © LARLTTURNA 9011 IFTYPE=0THEN9020

90

190 XL=ASC(LEFTS (TURNS,1))-64
200 X2=ASC(MIDS (TURNS,3,1))-64 O READR LRz AT EE
210 Y1=ASC(MIO$(TURNS,2,1))-48
IO TEeRSC(IDSCTURNS L)) 3820 oRChaRACTER 224 10 202
RX”*BDHVI)EDRYZ,GUhX] 10RX2<I0RYIKIORYZEE  J02e | uou2s, CHARAGTER
THEN FRUULL\:GALJSD‘D) == ROM
SR 030 KEAD TnFORATION
240 TrRTTeD OF SEN(RIT)G>SGNCTURN) THEN PROCTLLEGALIG tiey UDL TNFGRHATION
070160
A THER FRﬂﬂlhhihA"bU‘“1ﬁ“ ., 9080 FRINTTAE(3xX+8,3xY+4) § {UDU22S, 228,23
IT)=6AND(ABS (X1-X2)>1 OR ABS(YL-Y2)*1) THE J000  pRINTTAB(3%X48.3KY+5) }1UDUZ28, 229,232
\ FROCTLLEGAL $60T0160 3096  PROCLINES(X,v
270 IFX1=X2 AND Yi=Y2 THEN PROCILLEGAL!GOT0160 9100  ENDPROC
IF BOARD(X2,12)<>0 AND ABE(BIT)C>4AND(ABS(BOARD(X 9500  "DATA 0,0,6,7,7,3,0,0,0,0,0,63,63,54,24,24,28,60,
2,22 <€ OR ABS(BITIGS)THEN PROCTLLEGALICOTU1S 56,0,0,0,0,0
FORDELTAX: 9510 DATA 0,0,56,248,248,24,24,24,24,24,24, 255,255, 24
262 FORDELTA 124,24,24,24,24,31,31,28,0,0

IFBOARD (X1+DELTAX,Y1+DELTAY)=-SGN(BIT)X4 OR ¢ ‘5520  DATA 0,0,0,0,0,28,60,56,48,48,28,252,252,0,0,0,0
AES(BIT)=4 AND EOARD(X1i+DELTAX,Y1+DELTAY N(BIT)XS)THE ,0,192,224,224,96,0,0
NDELTAY=1$DELTAX=1$NEXTDELTAY,DELTAX ! PROCTLLEGAL 1GOTO160 10000  DATA 0,0,0,1,2,4,8,28,20,28,0,0,0,3,1,0,0,0,0,0,1
284 NEXTDELTAY,DELTAX +3,0,0

285 LEAP=TRUE:LEAFCOUNTER= 10010 DATA u,u,nrsx9ybs,35,au,sza,‘”a.aee,aﬁa.A7c,&FE-&
286 1-8GN(X2-X1) E\,AP!,&Ln.ﬂsi,&aly&bJ,Acﬂ,ﬂﬂﬂ.ﬂr

A 0,0,0,8C0,820,810,8, «xc. 0,81C,0,0,0,0,128,1

1-8GN(Y2-Y1)
0

iiﬁ QEI‘ERT "H,l E 128,0,0,0,0,0,0
E 01010,0,0,3,3,7,7,7,7,7,311,7,4,4,4,12,0,0,
291 IF AFTER THENAFTER=AFTER+1 S e B R A
292 _IFAF‘E“?WEN“N‘ILTR“UPRUCI GALLGOTOLA0 10040 DATA 0,0,0,124,255,255,255,899,899,255, 255,255, 2|
300 Y=YaSON(Y2-Y1) 55,255,8C7,252, 252,124, 124, 84C, &C6, 8C7, 0,
305 X=X+SGN(X2-X1) 10050 DATA 0,0,0,0,0,128,128,192,192,192,192,192,128,24
310 IFX=X1 AND Y=Y1 THEN380 0,16,24,8,0,0,0,0,128,0,0
31y IF BOARD(X,Y)=0AND AFTER=JTHEN PROCILLEGALICOTO14 TR s e 5
o LT BUBRR R SOAND, ALTEREITHEN. CRo 1aon: AS?:;?.::SL167‘47’63" 5,63,15,15,63,47,47,15,15,1

330 IFABS(EIT)<>Z AND ABS(BIT)<»é AND(AES(BIT)&,S OR 20 255,255 o 25
o xR et oNmcoroeoaL avoyss 10070, DATA 0.0,103. 84,057, 203,285,295, 857, 057,809, 255
340 IFLEAP=FALSE THENUNTILTRUE:PROCILLEGALIGOTO160 10080 DATA 0,0,128,8E4,244,248,240,252,244,240,248,252,

El 244,240,240,240,240, 248, 252, 252,152, 152,
360 lkAP,(\EhP[nUNYtR) —_— 10090 bATATDLD, 0,0,0,0,1,15,31,63,63,63,31,7,7,3,7,7,15
370 LEAPCOUNTE FCOUNTER+1 2aLidsi8e

o 10100 DATA 0,0,80,63,62,126,254, 254,255,255, &CF , 887 , 4CF
S8 s Yove 1255, 285,255,255, 255,252, 189,56, 48,0,

390 IFLEAPCOUNTER<>0THEN FORLOOF=0 TO LEAFCOUNTER-~13FRO 224,72 2. 2: 2
COUTCLEART(LODF) HOD3: LEAPT(.00F) DIVB) SEGARDLEART (LOOF) i e e
MODB, LEAPT(LOOF) DI F 252,220 2l

400 ON ABS(BIT) EﬁTD‘?IU¢‘97“u“ 0,470,500,700,400 :ﬂa‘gs DATA 0,046,647, 30373y1.1.1;31,17;1,)q0¢0¢ﬂyﬂyﬂyﬂr
410 FORXSTE 10130 DATA 0,0,0,0,24,24, 255,255, 255, 8D , 255, 255,189, 8C
420 llabeEDﬁhD(XZlX STEF,Y2))=-TURN THEN IF SGNCEOARD 3 700 2ut' 106.hed, e, aCo o6 800 0.0

SKeraraIn e THEN PROCOUT(X24XSTEP, Y2) 1BOARD(X2* 10140 DATA 0,0,96,96,224,192,192,192,128,128,136,248,12
STEP ) Y2)= 8,128,128,0,0,0,0,0,0,128,0,
430 NEATXBIER 10150 DATA 0,0,0,0,0,0,0,0,0,1,3,3,6,6,6,7,15,7,3,1,1,1

I ool srep s
TFSGNCBOARD (X2, Y2+YSTEP))=~TURN THEN IF SGN(BOARD 1.} =

O vz evch 1 OARD i, 10160 DATA 0,0,128,76,32,32,96,192/192,120,1,1,0,0, 4,14

L 10170 DQTA 0, D;L\ 0,0,0,0,0,48,56,8EC,254,240,56,28,24,2

Yz YSTE
438 NEXTYSTEF:GOTO800 8,252,248, 2 L2580,
450 KINFILE(CTURN#1)/2),Y2) 0 }
4wmmwwmmmmmwmmmwm

75 Y2) {EDARD (KINFILEC(TURN+1)/2),Y2)=0 11020 nuvz Sé 928-96XRON: DRAWL 024, 928-9 6XRON
470 GOTOB00 11030 XT
500 TARGETX=X1+SGN(X1-X2) i TARGETY=Y1+SGN(Y1-Y2) L e

510 TFBOARD (TARGETX, TARGETY
X, TARGETY) 1 BEOARD ( TARGETX, TARGETY) =

URE7 THENFROCOUITCTARGET" 1insp ROUE256 EXCOLUNN, 9281 DRAHZS4+ 76XCOLUMN, 160
1060 NEXTCOLUNN

v
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32K MODEL A AND MODEL B

11061 FORCOLUMNNUMEER=1T08

e FRINTTAB (3XCOL 113 SCHRS (COL

JJn&B FRINTTAE (6, COLUMNNUMBERX3+1) § CHRS (57-COLUMNNURE

flosa NEXTCOLUNNNUMBER

11070 FORFIECE=0T07

11080 TYPE=TYPE (FIECE)

1o FROCDRANFIECE (PIECE, 1, TYPE, 1) BOARD (FIECE+1,1)=
E+y

11091 IFPIECE=30RPIECE=4 THEN TYPE=11-TYP!

fitrs PROCORAHETECE (FTECE By TYPE ) 53 1BoARDCPIECE 8=

~TYFE-

11096 PROCDRAWPIECE (PIECE, 2, 0,1) {BOARD (PTECE+1,2

11097 FROCDRAWPIECE (FIECE,7,0,0) {BOARD (PIECE+1,7)

11100 NEXTPIECE

11105 SKINFILE (1

11110 ENDFROC
15000 DEFFROCOUT(X,Y)
15001 IFABS(EOARD(X,Y))=6THENI

X=X-1

URN

- ~| AB(3XX+8, 3XY+5) ;'
EROCLTNESTY, 7

LINE&LX Y)
MOVE9 6XX+256 , 9289 6x

EXXHITZ, GZB-96XY  DRANT XX +256, 9289 6XY
16040 " eNDEROC
PROCTLLEGAL
20010 FRINTTAB(0,29)§"You can’t do that!!";SPC(10)
20015 PROCWAIT(200)
20017 FRINTTAB(0,29)38PC(39)
20020 ENDFROC
30000  DEFFROCMALT(T)
TINME=

30020  REFEATUNTILTIME=T
30030 ENDFROC

32000 DEFEROCRENDUECIRElik
32010 LEFEDIaRlnzD

20 ENDFR

isting 1. The program for playing Ultima.

010 PRINTTAB(3XX48,3KY+3) ;" "jTAE(3XX48, 367 +4)

DRAK 6+ 256, 092-06xY DRANS6XX+352, 832-96XY 1DRANY

Player 1 your

e rey
=

m\* i

Fig. 1. The starting position for Ultima.

Join the growing band of Adventurers who are

Magic. Mystery and Sorcery. Only your wits
and cunning can ensure success in these
scenarios!

THE GOLDEN BATON — Venture into a
strange province of Sorcery and Evil Magic to
recover the Golden Baton. a priceless artifact
whose powers are said to bring great Health
and Prosperity to the

THE TIME MACHINE — As a Newspaper re-
porter you are sent to investigate the eccentric
professor who lives in the old house on the
Moors. What is his secret and why is his house
now deserte

ARROW OF DEATH (Pt 1) — A blight has
fallen on your homelands, the Baton has be-

©

©

aura of Evil, Your mission is clear — trace the
source of this Evil and destroy or
destroyed. This is the first part of an Epic
Adventure although each part can be played as
a stand alone scenario

ARROW OF DEATH (Pt. 2) — You now have
the means to destroy your enemy . . but you
are far from home and this Jand is strange to
you. Can you cope with the deadly perils which
approach you and have you the strength to see
your mission through to the final confiict?

=

Available soon for:
ZX SPECTRUM, ZX81 (16K), APPLE II, ATARI 400 800.
EACH ADVENTURE COMES ATTRACTIVELY
PACKAGED FOR JUST £8.95 INC.

A= MYSTERIOUS _A_
v~ ADVENTURES -

o ese awserong o simuainoe | FOR BBC MICROCOMPUTER | g save cae renmine.
MODELS A & B

@ WRITTEN IN ULTRA-FAST MACHINE CODE.
°

ESCAPE FROM PULSAR 7_— Alone on a
gigantc Space-Freighter - . - The rest of your
crew have died horribly at the hands of a
mutated Zoo-Specimen. Your only chance of
escape is to reach the Frail Shutilecraft. But the
lurking Monster is hungry and you are the only
food it has left
CIRCUS — Your Car has run out of Petrol on a
lonely road miles from habitation. As you trudge
reluctantly down the road in search of help you
are suddenly confronted by an amazing
sight. . in a nearby field is a Huge Circus tenf!
But this is no ordinary Circus as you will soon
discover
FEASIBILITY EXPERIMENT — Far across the
ulls of time and space, a dying race of super-
intelligent beings search the Universe for a
lero to save their existence At length their
thoughts turn to planet Earth. You are chosen to
their saviour in a bizarre scenario where
deatn is a mere thought away

o

®

Adventures 5. 8 and 7 require 32K RAM
SEND CHEQUE OR P.0. TO;
= DIGITAL
= FANTASIA DEPTPS

24 NORBRECK ROAD. NORBRECK, BLACKPOOL. LANCASHIRE.
Tel: (0253) 56279
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It can do a powerful job for yo

SPECIAL LIMITED
OFFER

ust any two programs at £19.95
ek d\{ake one at £19.95

FREE!

CASH BOOKS ACCOUNTS
| PROGRAM FOR
\ | BBCMICRO . . .£95.00

One of the most innovative business
programs on the market. Most serious
accountancy packages are written and
coded by professional and competent
programmers. The Gemini Cashbook Accounting
fprogram was written by practising Chartered Accountants and
coded by professional and competent programmers. This is a
fundamental difference.

This practical program is simple to use and will replace your
manual cash and bank records and by giving you instant
mfa_n?)gement information, it may even put your accountant out
of job!

With exceptionally exhaustive user documentation, full
technical back up and product update policy this prcgram will
increase the efficiency and profitability of your business. Take a
look at the information this program will provide.

* summary of VAT information to enable you to complete your
VAT retumns

* cumulative receipts and payments report analysed over the
standard profit and loss and balance sheet heading.

* option for departmental analysis of sales and purchases

* print out of all transactions

* journal routine for entering transfers between accounts and
year end adjustment for debtors, creditors etc.

* year end trial balance

* profit and loss account and balance sheet.

These statements can be produced at what ever interval
you require e.g. monthly, quarterly or annually.

Coming soon:— Sales + P

Here'’s a range of software for the independent
businessman that's designed to hamess the power of your
micro to deliver the vital information you need in all key areas
of your business. A breakthrough on both price and

performance, each program is fully tested and comes with all
the documentation back up you need.

“Gemini’s range of software is in the vanguard of
the releases for ‘serious’ micro users . . .

(Which Micro and Software Review)

SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95

FOR BBC AND DRAGON 32. Spreadsheet
processors have proved to be important
tools for using micros in business, scientific
and domestic financial applications.
Without any programming knowledge at all, you may:—
* Set up a computerised spreadsheet, with chosen row and column names.
* Specify formulae relating any row or column to any other.
* Enter your source data and have the results calculated.
* Save tne results on tape (or sk - BEC) forlter reloacing and menipulation.
* Print the tabulated results in an elegant report for
* Experienced users may access saved files and ‘wite theke own reporting or
graphics presentation programs for the results.
Some typical applications:—
* Small business accounting applicati
cashfiow projections, break-even analyses
# Investment project appraisal - anymmg from double glazing to oil rigs!
Comparing rent/lease/ouy option:
5 Processing the results of Sentiic experiments or field stuclies
* Engineering calculation models
* In fact, anything that involves repeated re-calculation of results presented in
tabular or spreadsheet format.

Program Avallability Chart:—

&g profitand| nd
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“Mailist is a very professional piece of software . . .”
(Which Micro & Software Review Feb 83)
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'S

NEW
SOFTWARE

ur business at petty cash prices.

INVOICES AND STATEMENTS . . . £19.95
Compatible with most micros. See table. Ideal for the small
business. A complete suite of programs together with

L generated customer file for producing crisp and efficient
business invoices and monthly statements on your line printer. All
calculations include VAT automatically, and the program allows your
own messages on the form produced. This program gives you superb
presentation and saves time on one of the most tedious tasks in the
office.

3 | COMMERCIAL ACCOUNTS . . . £19.95
Compatible with most micros. See table. A gem of &
program, all for cassette, with the following features:— Daily
s ournal. Credit Sales. Cash Sales. Credit Purchases. Purchases
— other. Sales Ledger. Purchase Ledger. Bank Account. Year to date
summary. A fully interactive program suitable for all businesses. Files
can be saved and loaded and totals from one file carried forward to
another on cassette. Particularly useful from a cash flow point of view,
with an immediate accessibility to totals for debtors and creditors. Bank
totally supported with entries for cheque numbers, credits and, of
course, running balance.

| MAILING LIST . . . £19.95

| Compatible with most micros. See table. A superb
dedicated database to allow for manipulations of names

l g and addresses and other data. Gemini's unique ‘searchkey’

system gives you a further ten ‘user-defined parameters’ to make your

own selections. Features include the facility to find a name or detail

when only part of the detail is known, it will print labels in a variety of

user specified formats.

I DATABASE . . . £19.95
& Compatible with most micros. See table. The program that
everyone needs, the most valuable and versatile in your
collection. Facilities include sort search, list print if required.
Can be used in place of any card index application; once purchased
you can write your own dedicated database to suit your particular
needs with a limitless number of entries on separate cassettes.

== STOCK CONTROL. . .£19.95

| | Compatible with most micros. See table. Ijgdicaled
software with all that's necessary to keep cantrol of stock.

11| This program will take the tedium out of stock control and

save time and money. Routines include stock set up, user reference

number, minimum stock level, financial summary, line print records,

quick stock summary, add stock, delete/change record and more.

HOME ACCOUNTS . . . £19.95

Compatible with most micros. See table. Runs a complete
home finance package for you with every facility necessary
| for keeping a track of regular and other expenses, bank

\t mortgage, H.P. etc. This program also allows you to plot
graphically by Listograms your monthly outgoings.

| WORD PROCESSOR . . . £19.95

Compatible with most micros. See table. This program
features routines found in much larger and more expensive
| U/ packages with a typical word length of 5-6 letters it allows
for around 1000 words in memory at one time. Ideal for the user who
requires a simple program to write letters on his computer. Features
include, block delete, block insert, search and replace, edit text, display
text and more.

i

Dealer/Trade enquiries invited — generous trade discounts for quantity

Special ACCESS card instant sales hotline
for GUARANTEED despatch within 24 hours . . .

Tel: 03952-5165

24 hr Ansaphone Service.
All enquiries other than credit card sales to 03952-5832

peciali

9, Salterton R

0L

"Tick the box for Program you require. Prices include VAT, and Package and Postage.
Please supply the following cassette s
Database - - .£19.95() ZX81 16K Database ...
Stock Control £19.9501 BBC Cash BOOK s or ape
Mailing List — £19.95() BBC Disks — other titles.
Invoices and Statements ... £19.95 0 Osbome Disk Database
‘Commercial Accounts £19.95 0] Word processor
l Home Accounts 9950 Beebcalc
ragoncalc
l Name
Addre
I Machine Type. __Memory
I encose.
l Make cheques and postal orders payable to Gemini Marketing Ltd.
I Diners Card Number. Number
D = St
‘ Gemini. 9 Road, h, Devon.

n em s o En = o o

|
\



H Roberts

GEORGE AND
THE DRAGON

Fight the dragons

and save the people
of Sleepy Vale as

they hide in the castle,
by playing George
and the Dragon.

nce upon a time there
was a little valley called
Sleepy Vale. All the
people who lived there were
happy, and they carried on their
daily life in peace and harmony.

Then one day a large pride
(herd?) of dragons came to the
valley and drove all the people
out, killing and burning as they
went. Some of the townsfolk
managed to stay in the valley,
living in the large castle owned
by the lord, but they lived in
terror of the dragons that now
roamed their desecrated
homeland.

You take the role of St George,
called by the people of the valley
to liberate their home from the
dragon menace. You have no
sword, but a trusty bow and
arrow to shoot the dragons, but
remember to keep away from
their vicious teeth and roaring
flame, as these are deadly. Once
you have slain a dragon, head for
the castle as the people raise the
drawbridge to give you food and
rest before you set out once more
on your difficult task.

Use keys 'Z' and ‘X' to rotate

X%(D),Y%(D)
FL

LOOP
TITLE

SCORE
SP

A% ,B%
V% W%
X%, Y%
D%

H%
Fo%,G%
K%
1%.1%
DR
FLAG

FINISHED

E%
DX%,DY%
TE

NTES
P,D
C$

Table 1. The use of the variables in the program.

left and right respectively,
‘Return’ to move in the
direction you are facing, and
space bar to shoot an arrow. You
cannot fire again until the first
arrow has found a mark. Be
careful at the bridge over the
river as the dragons often guard
it ferociously, also beware of the
magical forests in which you
move at quarter speed, and can
be driven back if you stop.
Good luck on your difficult
task, no-one can help you now.

scons. o
BRCon xruen:  Soo
FIre Bons £
Tota =

VARIABLES

Direction arrays

Counter for duration of dragon's flame
General loop variable

Loop variable for double height printing on
title

Score

Speed of dragon'’s movement
Position of arrow
Direction vector of arrow
Position of St. George
Direction St. George is facing

Temporary store for St. George's direction
Position of Dragon

Direction Dragon is facing

Temporary storage for St. George's and the
Dragon'’s positions

=TRUE If Dragon is alive

=FALSE If Dragon is dead

Space bar flag, to make sure only one arrow
is fired for each press of the space bar

A flag set by various procedures, to tell the
main routine when the frame is finished
ASCII code for current Dragon graphic
Position of castle door

Time bonus awarded at end of frame
Number of notes to be played in the tune
Pitch and duration of current note

Reply to "Another Game?""
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PROGRAM STRUCTURE ‘

280

290-330
340

350-360
370-430
440-490
500-510
520-660

670-790
680
690-700
710-720
730
740-760
770

780
800-1020
830-860

870-950
960-1010

1030-1220
1040-1130

1140
1180-1170
1180-1220

1230-1350
1240

1250-1270
1280
1290

1300-1320
1330
1340
1360-1380
1390-1440

1430
1450-1490
1460

1470-1480
1500-1520

Statement Action

10-60 Initialise arrays and envelopes

70-150 Print title and instructions

160 Set score to zero and set speed of dragon
170-220 Set up screen etc for the start of the frame
230 Initialise all variables

240-270 Place the dragon randomly on the far side of

the river

Reset time to calculate time bonus

Main movement loop

Calculate time bonus

Select the correct tune and play it

Add up new score

Ask whether player wants another game
Data for tunes

Define graphics for St. George and the
Dragon

MOVE ST. GEORGE

Save old position

Scan keyboard, and rotate St. George if
necessary

Calculate new position

Rub out old position

Check whether or not he can move

Plot St. George in new position

Check to see if he has entered the castle

DRAW SCREEN
Draw forests

Draw river and bridge
Draw castle

MOVE ARROW

Check whether space bar has been pressed.
If it has, and he can shoot an arrow, then
initialise arrow variables

Don't move the arrow if he hasn't shot it
Move arrow

Arrow has hit something — find out what, kill
dragon if necessary

MOVE DRAGON

1f the dragon is breathing fire, then continue
to do so

Rub out dragon from old position

Change the direction he is facing randomly
Move dragon depending on the direction he
is facing, and the position of St. George
Check whether the dragon can move

Plot the dragon in its new position

Check if dragon has hit St. George
Procedure to plot the dragon

Procedure to breathe fire from the dragon’s
mouth

Check whether St. George is engulfed in fire
Procedure executed when the dragon is killed
Open castle gate

Rub out dragon and flame

Procedure executed when the human is killed

Table 2. Explanation of the lines of the program.
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GEORGE AND THE DRAGON 32K MODEL A AND MODEL B

T
10/ HopE7 OR_POINT (X1+24,Y1+8)
20 ENVELOPE 1,1,0,0,0,0,0,0,10,0,-4,~2,100,100 A vt
30 ENVELOPE 2,1,2,-2,2,2,4,2,100,-1,-1,-1,100,20 2 Lonxd At
DIN X%(8),Y%(8)1FORLOOF=1 TO 8:READXX(LOOP) ;Y% (LOD i e
P2 NEATLOOE IEXDXA-20 AND. XECDXZHA0 AND YADYX AND YZ50Y7-30
DATA 12,0,9,9,0,12,-9,9,-12,0,-9,-9,0,-12,9,-9 D
%5 st 750" ENoPROE
60 PROCDEFCHARS 800 DEFFROCSCREEN
70 FRINTZ*” Lo
80 FORTITLE=1 T0 2 20; VBT s s
ERINTIAE(3) [CHRS (11)CHRA (131 CHRe (157 s (1. o2l Esg:n 2
32)1"St. Georae and the Dragon "jCHR®(1 w0 LA
190 oHEXTERZTLE X%=RND(1000) +100 D(1000)+100 1 FORA=15TORND (3
130 FRINTZO . A qene of skill snd dejtertty,s 5>~1d.nnvax- RND(200)-100, YZ4RND(200) 100 UDUZ36 INEXTA
120 FRINT'"  The dragon tnat has been terrorisingthe ° i MOVEXEH)
little valles of sleepy vale, is at last sbout to be van ogg o MEXTZ
auished, 22 N
180 FRINT'Mith his trusty bow and arrow, St Georaesets 000 DERND(S002e200
out to Kill the auesome creature. SUs A binavens s
140 PRINT“Use keys "“Z"" & ""X"" to rotate left and 910 xra'-pz AND E>DZ-50 GCOLO,0:G0TO930 ELSE rcuLn,k
risht, MRETUNIS 4G nove, and “SPACE BAR'io fireance 50 ZEBCOK AND BID%-20 beoLe,org it
tE, 930 FLUTEJ,F%;B»JD'ELDYBJ.CA«/B B~
180 FRINT'*  once the dragon is desd, enter the cas 500  FLO
tle auickly before the time bonus  runs out." Sas ek
§ BCURESDiSE= SUFLeFALBE RNDC100)+900: YZ=RND (800) +50
70 BRI e o el o stare.s 770 SCOL010IHOVEX, YA DRARXH 00, Y21 PLOTRS, XK, Yie10017
150, <3Ex1D LOTES, XEei 00, ¥ 100
190 cauet RAsd 0 12 GoEa
200 Hol

v %+A, YA DRANXZ+100-A, YZ+A T DRAMXZ+100-A, Y7+

210 PROCSCREEN xnn A.l)ﬁwa/.oA YZAL00-AIDRAMXL+A, Y+A

220 vDuZ3;820210)050

12:GC0L3, 30 HOVEXL, Y21 UDUDX 223
F: ND (600 +200 $ FORT%=F FZ+64

STEFA:FORUZ=GZ-32 TO GX STEP41IF POINT(IZ,J)=0 NEXTJZ, T4

Zeas
1020  ENDFROC
1080  DEFFROCSHOOT

160T02, = 1040 C=INKEY(-99)
250 SFLs 40 ke SxiNEXT RS 2 oaTaaA) 1050 IF NOTC FLAG=FALSE 1GOTO1140
260 : RUE $ FINISHE| 1060 If A 'H\UE GO0TO1140
270 £C0L3, 11 PNUEFLDTDRALUN chna.a 1070 FL
280 1080 IFAX<>G GDTUIL/D
290

1090  SOUND&11,2,40,20
300 " PROCHOVEHUNAN 1100 A2 2368%=Y%~12

310 FROCSHOOT
320 IF DR THEN PROCMOVEDRAGON
330 UNTIL FINISHED

b3

(DX)XZIWZ=YZ (DY) X2
1120 MOVEAZ,BV'FLDTI.V%,NX

40 TE=INT((TIME-121 NHI)/].I!)XLYIHE 12000 gL Bora)
3 < 2 2 0 y
1'ELSE ResToRe S0y 1100 IF Hi23 sorras

giood 1 ZF DRTHENUREGTORE 004 1150 Hovenz LIORAMAL VY, Bt

3 % 18%
ESRE : OB 16 % B=ER M
38 | FORLOOP=1TONTESREADF ,DISOUNDL,~10,F ,DSOUND1 0,0, 1160 IFFDINT(A%, vkl HQUEA,'EZ'FLDT, VX, HX1ENDPROC
e ebe ek TAECS, 1035 $SPC(11) ;SCORE Jioy AIPCINT(ARBR < THEN 1250
Go L oVEZIRRINT % OBEFEIBRCGLLS FoL 1190 IF AZ<Fx OR ARMFR+44 OR BH4CE-32 O EX>GX G0TO1210
380 IF DR THEN 435 1200 FROCORAGONDEAD
390 PRINTTAE(S) : "DRAGON KILLED: 1 1INTS00xsP) =
400 FRINTTAB(S)}"TIME EONUS! o i
410 SCORE=SCORE+INT(500XSF)+TH 1230 DEFFROGMOVEDRAGON
420 PR]NT’TAB(S):"TDYRL#";SPE(I!)'QEGRE 2 2
* 1230 It FLC0 PROCFLANE:GCOLS, 31ENDRROC
430 SP=SF+,2160T017 0 ceots,
435 IF SCORESHISC THEN WIS 15y %
436 FRINTTAE(S) }"HI-SCORE 1 PC(8) sHIse 17
440 PRINT/CHR$(129)1"Too bad, wou died!t!!in =i F*“EPL”gggfgﬁf SbpE
450 PRINT/"Would yYou like arother aame?"; 3
13 [ENTE 1290 7k (XK +SXSON (XZ-F %) ) XSP 1 GX=GX+ (YA (KX) +SXKSGN
I (V-G xer
470 CH=CETS$IIFCS="Y" OR C$="y" THEN 160 » . =
480 IF CHEHN' AND C$<hinn THEN 470 N ; C=FOINT(F%,G%) OR POINT(FX+64,6%) OR FOINT(F,6%-3
R FnINr(rz»ﬁq,rV -32
S50 BATA 3,0,52,0,59,2,5,8,65,0,61,2,61,8,53,2,5,0, 12 A
o 53:6,53,8,53,2,93,8,65,8,41,2,41,6,33,2/85,8, (310 IF R ORND(10)=1 PEDEFLAMEAGDULG 1
12053,8 1330 PROCFLOTDRAGON
S g?rAsa,h‘sq,..sa 1906912169,2,69,4,81,2,49,2,81,2,6 1330 UFI-20 AND XXSFZHSZ AND YX3G-20 AND YX<GEA20
S GRS e BRoCrauendichormes
530 UDU23,224,0,874,&FA, &FF , &F A, 874, 0,0 361 o
= 1360 DEFFROCFLOTDRAGON
540 UDU23,225,0,81h,4,874, &FA, AF8, 4F8 470 . 3
o3 1370 IFKX>3 AND Kz<7 E ELSE Ex=234
50 UDUZ3,224,16,838,454, 438, 87C, 47C, 47C, 838 1380 HOVEFZ, G75ubues Eres fENDE oG
560 UDU23,227,0,858,420,&5E, &SF , &1F , &1F , &E p i
570 UDU23,228,0,42E, &5F , &FF, &5F ,&2F 0, 0 1990, DEFPROCPLANE
1 QP ot BIR 8RR 2OF a2E, D, 1400 FL=FL+13IF FL=1 GCOLO,3: SOUNDL6, 1,6,10:60T01420
580 UDUZ3,229,8E,&1F ,R1F, &5F , &5E, 820, 458, 0
2 1410 IF FL=5 GCOLO,03F ELSE END
90 VDUZ3,230,438,87C,87C, &7C, 438, 854,438, 16 1420 IFKZZ3 AND KZ1%7 LieFuo4iEreany ELSE L=Fr+6atEx=2
600 UDUZ31231,870, 476, 8F8,8F A, 878, 4,850 & a5 = ¥ i TR
i :;2 AP aaaC32,820/8F8,4F9,88,7,3,4,8,23,233,0,0, 882,80 37, 0 IF XULZ-Z0 AND XZLX+5Z AND YX>GA-20 AND YZ<GZ+20
»8EL830, 42 FROCYOUDEAD
620 UDU23,234,0,0, ;891,883,847 82F 14,4, 23,205, 4,817 & RO HoveLz, givoucr e noeroc
9 &Dn,asﬂ,&cn,&?u &10
UDUZ3, 254, 81C, 81, &7F , 47F , 868,8, 8, 81 150 gg;[;“ﬁ“ﬁéﬁggi‘ DYZINOVEDX+30, DYZ1 PLOTES, DX, DY %
UDUZ3, 237,828, &4h.sv2.&17,&aa,«474&22,54,za‘zza,au 121FLOTES, DXY+30, D02 th Z &
(] &55,&nr.x/E,AAs.abn.aau,aa 1a70 F:éCPLDTDRﬁEDN
Son al27a 80,874, 8FD,87E, 815,84, 45,42, 23, 240,810,870 REPEAT PROCELAME!UNTIL Lerause
ssaaa, 898,845,894,
1490 DR=FALSEIGCOL3,3!ENDFRO
460 ENDPROC 1500  DEFFROCYDUDEAD i
670 DEFFROCHOUEHUMAN & bt
£ 1510 PINTSHEDATRUE
] DRETx=201 1520  ENDFROC
490 IF INKEY(-98) DX=DZ+1iIFD%=9 D=1 o

700 IF INKEY(-67) D%=D%-1:IFD%=0 D%=8

710 IF NOT INKEY(-74) GOTO730

720 XL=XZAXA(DL) $YA=YZAYZ (D)

730 WOVEIZ,J%iUDUZZ3+HY

40 C=FOINT(XX+8,Y%+8) OR FOINT(XA+24,Y%Z-24) OR POINT(

14 Personal Software Spring




G.T.M.

8066 Microcomputer System A & B

B]B/C|

It’s a Winner!

Atoms Practical Programs for Atom &BBC _ £5.95

Atom kit £13 3 (+£1p+p)
(+£3.50 p+p) BASIC Programming on the BBC Micro

Colour Atom £199 £5.95(+£1p+p)

Compl h P the 6502 efi g

¢ (+£3p+p) (+£1p+p)

Atom Disk Pack £335  All the products are the official versions,

(+£2.50 p+p) beware of imitations, they will invalidate

your guarantee.

Atom Software
Alithe latest Acornsoft software in stock.
Atomcalc, electronic spread sheet. FORTH,

BBC Machines LISP, Adventure efc.

Model A £299

:gé‘uﬁ‘i/;r’:" r22mc§0M Full CO‘T& high-  Accessories for BBC Computers

Mool ardsszkmom  TETRIE  Cassettesperio SCEep) Weiealsogal

B2 R e Verbatjm single sided double density disks, the complete range

14" RGB Colour Monitor (as used in the BB boxofi0 o5 1999 of Acom BBC and Atom products in stock

Computer programme) it murf;g GPB0and GP100 ribbon Rt ::::f 9

12" Green Monitor s s0couiss  PrmerCabie parale) HE1prp) LGP 8oA Printer £199

Cassette Player. Includes DIN to DIN lead! b carsOEIorn Ror P SOBABrnter (reasoeg)
£28  DiNto Jack cassette leads £3.50 (+£4.50p-+p)

Battery mains option
BBC Joystick

BBC Software
Snapper, Planetoid, Monster, Graphs,
Charts and Creative Graphics. All at
Arcade Action

(+£1p+p)
£3.95 Lyng Wordprocessor
(+£1p+p) An FDS Product for professional use.
Full support and service.

* NEW SHOWROOM*

(+£2p+p)
£13p.pair(+£1p+p)  BBCMachine dustcovers

Books
BBC 30 hour BASIC .50

£9.95
£5,
sran (+£1p+p)

ALL PRICES INCLUDE VAT. FOR FURTHER

DETAILS AND MAIL ORDER LIST -1 .IV1.
864 York Road, Leeds.
SENDLARGES.AE. TEL: 0532 865118

SOFTWARE FROM ASP

THE WHITE BARROWS  Program approximately 8K
Somewhere amid this maze of burial chambers lurks an Evil Sorcerer whom you need to trap. Trouble is, he’s protected
by Trolls, Dwarves, Serpents and the occasional Dragon or two! Your magic staff will block the tunnel to prevent him
escaping...unless, that is, he outwits you.

A real brain twister, White Barrows requires both brains and brawn from its players. It’s no good just hacking your way
through the Barrows and hoping to fall over the Sorcerer. Eventually you’ll meet a Dragon - and they don’t hack easily!
You'll need all your cunning and strength to survive this one for long.

CONQUERING EVEREST Program approximately 11K
So, you think climbing mountains is all about scrambling over rocks? This superb piece of programming will soon change
all that!

You are in charge of an expedition comprising 18 climbers, 34 Sherpas and 40 Porters. There is food, tents and
equipment for all, including the oxygen you'll need as you near the summit. Trouble is, it all starts at the BOTTOM of
the mountain and you have to get it all to the TOP! Each route upward must be forced and any camp you make must
be properly supplicd, otherwise the expedition members will retreat down the mountain.

The monsters in this game are avalanches, starvation, storms and, worst of all, bad planning! A real, thinking man’s
adventure, Everest will test your skill and forward planning to the limit.

TWO MASSIVE ADVENTURES FOR JUST £11.45 ALL INCLUSIVE!

Fill in the coupon and [ -
Teturn it 02 | pieye cend me. .. tape(s) of White Barrows I enclose my cheque/Postal Order/ |
| pErei vicaos | and Everes intemadgnal Money Order (delte as ncessary) fors |
ASP Software, | S MZSKD  MZIAT (g G ade payable o ASP Ltd) |
2 Z or Debit my Access/Barclayeard

ASPLy | TR 1G Udelete s mecessary) !‘
145 Charing Cross Road, | A #1145 newsie ECCICCT R LRI
London WC2H OEE | Please use BLOCK CAPITALS i

| NAMEME/Mirs /MY s 5w seaamaners s smaa s s e St s b i

Q)mp“ﬁng i ADDRESS . o .oisnaivamssnsvsinesis s sonss s ss sns s ivsbsssss 05e bimnes s s s as sivasvesiosn

Today | |
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H Roberts

The traditional

Chinese board game
makes the transition to
the small screen of
your BBC Micro.
GUﬂCKU of the biases of all the lines
running through it, and the
_ square with the highest bias is
the one on which the computer

lays.

The traditional game where two - . Calculating the bias for every
Plagers compete to get five counters in sqguare on a 19 by 19 board would
@ row. You play against the computer in be very time consuming so a
this game of strategy. running total of the biases for

every square is stored in the table
mv.T?rs13?;:?:;";—:‘::”9;53::?1: e BIAS%. The entries in this table
PuUt your piece, then press "RETURN". are altered after every move by
= the procedure
Do wou vant Mo 9o rinstz PROCUPDATEBOARD, but only

the entries in the immediate

his is the traditional Chinese  Each possible line of five stones is vicinity of the move need to be
game where two players given a bias depending on the altered, so this is quicker.
compete to make a line of number of stones of each type in This method has also been
five stones horizontally, the line. A line including stones used effectively in programs for
vertically or diagonally. It is of both types is worthless, because  three dimensional noughts and
normally played ona 19by 19 GO itis impossible for either player crosses, and ‘connect four’.
board, but has been known to win using that line. Lines with To make your move, use the
under the name of ‘connect five’ three or four stones of one type cursor controls to position the
or ‘five in a row’ on an infinite are important, and thus have a cursor where you want to play
board. high bias, and lines with only one  your piece, then press Return.
The method used to or two stones have very small The computer takes about 10
determine the computer’s move biases. Each square onthe board  seconds to make its move, and
is a simple but effective one. is given a bias which is the sum plays reasonably well.
VARIABLES PROGRAM STRUCTURE ‘
BOARD%(X,Y) Board array: 0=EMPTY 3
1=HUMAN'S PIECE :
—1=COMPUTER'S PIECE Statement  Action
BIAS%(X,Y) Running total of bias on each square
H%(N) Bias for N human pieces in a row 10 Dimension arrays
C%(N) Bias for N computer pieces in a row 20-40 Display the title and instructions
X%(A),Y%(A) Direction vectors for each possible line 50-100 Read in date and clear board arrays
through a square 110-160 Determine who has the first turn
LOOP General loop variable 170-200 Set up variables and display for main
HUMAN human =1 for readability program loop
COMPUTER computer = —1 for readability 210 Make computer’s first turn
X%, Y% Current square on the board 220-260 Main loop
TURN = 1 during the human’s turn 270-320 Ask human whether he wants another game
—1 during the computer’s turn 330-350 Plot board
FINISHED Is set true when the game is over 360-510 HUMAN'S TURN
GO Holds the number of the present turn 370.390 St cusaor
C$ Single character reply to various questions 400-470 Move cursor
C ASCII character input during human's turn 480-500 Check the square is empty and update the
BIG% The biggest bias currently found on the board
board
19%,1% The square with the highest bias (The one 520-590 COMPUTER'S TURN
the computer thinks is best) 530 “My move”
START The start of the current line 540-570 Find the square with the highest bias
XL%,YL% The current position in that line 580 Play on that square
LONE% Counter (1-5) through that line
1%,]% Direction vector for that line 600-910 UPDATE THE BOARD
HC The number of human and computer 610-670 Flash square and place counter there
counters in that line 680-700 For each line running through the square
BIAS% The bias to be added to the squares in that where the counter was played:
ine 710-790 Find out how many human and computer
DISP Loop for flashing the computer's winning counters it contains D
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800-810 Check whether it is a winning line for either
player
820-830 Calculate the difference in bias caused by
this counter being playe:
840-880 ]And adjust the bias on each square in the
ine
890-900 Do this for all the lines running through the
square
920-940 Returns the bias from a line of H human
counters and C computer counters
950 Check whether X%, Y% is off the board
960-990 Human has won
1000-1060  Computer has won, so flash winning line
1070-1090  Display condescending message
1100-1110 ~ Wait for TI|00 seconds
1120-1160  The game is a draw (somewhat unlikely)

10
24

20 MODE7:PRINT/’‘’iFORLOOP=1 TO 2iFRINTTAE(13)jCHRS (1
31) JCHRS (157)  CHR$ (132) JCHR$ (141)  "GOMOKU "3 CHR$ (156) tN
EXTLOOF

30 PRINT//"
lagers compete t
aninst  the computer inthis sane of stratess.

40 NT /Y o play, use the cursor controls to mov
e the cursor to uhere wou want to  put your piece, then

RN

DINM EBOARDZ(19,19),BIASX(19,19) \HZ(5),CL(5) ,XX(4),Y

The traditional game where two P
You play a

res
50

60 o SIREAD HEZ(LODR ) ,CX(LOOP) NEXTLOD

70 TO 41READ XZ(LOOF),Y%(LOOF):NEXTLOOF

80 DATA 0, u,1,4r8.1u,3n,200,)nnﬂ,50uu,ﬂ,n

90 DATA 1,0,1,1,0,1,

150 oRet 10 13 FORVELL TO 191BOARDE(X, Y= 01BTASKC

X%, Y%) =0 SNEXTYZENEXTXZ

NEXTYZ%:$ NEXTXZ
PROCUPDATEBOARD (1%, J%, TURN)
ENDFROC
DEFPROCUPDATEBOARK (XX, Y, TURN)
EOARDY (X% =
FORLO!
ERINTTAR (X9, 1225
FROCHALT (4)

URN=HUMAN PRINTTAB (X9, 120§

ELSE FRINTTA

PRDEHAIY(47

NEXTLO!

N Labeo T

R LOOF ) =Y (LOOF

FOR START=!
L7

L TARETARTITLHS A IREETART

FoR Lonez=1 To

TF FNOFE(XLY,YL#) THEN LONEZ=5{NEXTLONEZ{GOT

110  =FX4,1
2 “"Do wou W 2y
120 PRINTCOD ol Rt 68 16n first CieEARE G
S RCsi T i 7Z=HUMAN THEN H:
191 oo GET‘YIFci N THEN TURN=CORPUTER!GOT0170 anan THER, Ho
160 TF 12 THEN PRINT™Y" M1l you can’t ‘cause T
 aoina 40! !"iFROCHAIT(400) i TURN=COMPUTER
170 UDU23;8202;05050} H=3 T
180 FROCPLOTBOARD IF TURN=COMPUTER AND C=5 THENPROCCOMPUTERWON?!END
190 FINISHED=FALSE
200 =1 EIAS% =FNBIAS(H,C)
21 TURN=COMFUTER THEN PROCUPDATEEOARD(10,10,COMPUT MAN THEN BIASXZ=BIASYZ-FNEIAS(H-1,C) ELS
ER) $60=2 1 TURN=HUMAN
220 REFES
ELSE
E
240 GO=GO+1:IF GO=370 FROCDRAW
250 TURN=-TURN
260 UNTIL FINISHED
270 FRINT’"Do gou want another aame?"}
280 %xFX15,1
290 C$=GET$IIFC$="Y" THEN RUN
300 IF C$<>"N" THEN 290 230 0
310 FRINT/"7* 940
320 END 950 %r190R XZ<10R YZ>190R YZ<1
330 DEFFROCFLOTEOARD 960
335 CLS 970 CLS!PRINTTAE(10,5)3"0h blow. You beat me."
340 FURLDDF“I TO 191PRINTTAB(10) ;STRING$(19," ") INEXT 980 PRDEWAIY(SL\B) PRINT/TAB(S) ;"I never liked this qam
350 ENDFROC e angway!!"
360 DEFFPROCHUMANMOVE 990 FINISNED TRUE $ ENDPROC
370 PRINTTAB(S,22)}"Your move' 1000 DEFFROCCOMPUTERWON
380 03Y%=10 1005 =", "
390 VDU23310,64,03050 1010 FOR DISF=1 TO 100
400 REPEAT:VDU7 1020 XLA=XX-I%*START: YLXL=Y%-JXXSTART
410 REPEAT PRINTTAE(XZ+9,Y%)} 1030 FORLONE%Z=1T0S
Az C=GET 1040 F‘RINH’AB(XLZ*?,YL%)
430 050 XLZ+TZEYL%=" VLZOJX NEXTLDNEZ
440 1055 o' G$="0" ELSE
450 06!
460 1070 CLE PRINTTAE(10,5)
470 UNTIL C=13 080 00F=1TOZIPRINTTAB(8) jCHR$(141) }"HA, HA. T BEAT
480 UNTIL BOARDZ(XZ,YZ)=0 0
490  VDUZ3382023030305 1090 FINISHED=TRUI NDFROC
500 F‘RDCUPDATEE DARD (X%, Y%, TURN) 1100 DEFPROCWAIT(TI)
510 1110 TIME=0:REPEATUNTILTIME=TI:ENDFROC
520 DEFPRDECDMFUTERHUUE 1120 DEFPROCDRAW
N TAB(S,ZZ);""M move " 1130 REM XXTHIS IS RATHER UNLIKELYXX
7 1140 ‘4 1i
TO 19iFORYZ=1 TO 19 1150
IF BIASY(XY,Y%)>BIGX THEN IF BOARDZ%(XZ,Y%)=0 T 1160 FINISHED=TRUE:ENDFROC
%3 J%=Y %I BICL=BTASL (X%, Y4)
e
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S Draper

ars-Lander is a flight
simulation program in
which you must land your

craft under control at one of
three Mars bases. Unfortunately
you only have a limited amount
of fuel which soon goes on the
higher gravities. Points are
scored for a safe landing in the
least possible time. There is also
a bonus available depending on
the amount of fuel you have left
over after landing.

The player may choose what
gravity he wishes to land under
(0-10), and higher points are
scored for high gravity landings
(if you manage to pull it off). The
program contains instructions,
and so is easy to use without

Landing your spaceship
on Mars can be tricky,
but you can prepare
for it by using this flight
simulation program.

further explanation — just
beware the horizontal drift.

TECHNICAL DETAILS

In order to make Mars-Lander fit
in a model A I have split it up into
two programs, the first of which
sets up the sound envelopes and
prints out the instructions whilst
the second is the game itself. The
first program contains nothing
special but note the use of double
quotes in line 220 — this is called
aquote image and is the way we
make the computer print A* "' in
a print statement.

In the main program [ have
used XOR graphics for the
lander (see previously), and OR

graphics for the stars. The reason
for using OR graphics here was
to stop stars appearing over the
landscape (the land is colour 3,
the stars colour 1).

Most landscape creation
programs produce their
landscapes by randomly altering
the angle of the slope as they go
along. However this technique
tends to give angular and jerky
terrain which does not look very
realistic, and so I have adopted a
slightly different technique —
that of modifying the rate of
change of the angle of the slope.
This gives smoother curves and, I
think, looks far more realistic.

Mars-Lander will just fit in a
model A.

18
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MODEL A

PROGRA R R
Statement Function Action
Lines 10-50 Setup Sets up arrays and constants.
Lines 60-90 Bases Produces the positions of the

three bases.
Lines 120-130 | Input Finds out what gravity to use.
Lines 150-190 | Initialize Selects the correct palete, re-

moves the cursor and sets a :

few variables. 2 u‘\\‘\‘\\\ \\“\‘
Lines 200-260 | Landscape Draws in the planet's surface. I ’\“‘W\\\‘\H\‘\ ;
Line 270 Border Draws the border around the \\\‘ \‘W\‘WM
Line 277 Stars 15;’1;15; TS ?l:le stars. I w‘l“‘““:“w“““%”“
Line 360 Instruments 1 | Sets up a text window and

prints the instrument headings.
Line 370 Preflight Sets up altitude, speed, etc.
Line 395 Loop Starts timing your landing and

commences the flight.
Lines 420-440 | Controls Gets the keyboard controls.
Lines 445-510 | Action Acts on the controls.
Lines 520, 530 | Loopend Updates your instruments and

goes back to the start of the :
main loop if you haven't 0
landed or crashed. Il
Lines 535-630 | Results Prints out the results of your
effort and the current high
score then finds out if you want
another go.

Lines 640-770 | Instruments2 | Defines a procedure to draw
your instruments.

u\ \
‘\\‘t\‘:\\‘:\\\\“:\:”

u\\\“m\‘ﬂ .
m‘w“ Il

Lines 780-810 | Lander Plots your vehicle on the
screen.

Lines 820-910 | Bonus Works out your landing and
fuel bonuses with appropriate
effects.

Lines 920-960 | Crash Performs all the special effects
when you crash.

Lines 970-990 | Flat Defines a function to check

whether or not you have landed
on one of the landing pads.

Line 1000,1010| Wait Delays for a specified time.
r’ 10 ENVELOFE1,1,1,1,1,100,100,100,30,0,0,-5,110,110 10 DIMH(3),L(3)
12 ENVELOFEZ,2,0,0,-1,1,1,255,0,0,0,0,0,0 20 L(3)=10000:H(3)=L(3) IHIGH=0
13 ENVELOFE3,3,0,0,0,0,0,0,126,-2,-1,-1,126,100 30 MODE7
20 MODE7 50 VDUZ8,0,14,39,11
30 PRINT’’’ 60 X=192iP=01FORI=0T02
30 FORI=1T02 80 LUITXAND(300) STFL (1)) 900THENSD
S50 FRINTSFC(12);3VDU131,141,157,132 90 H(D=L(I)+80X=H(I) ¢
60 FRINT"MARS~LANDER “jCHR$(156) 120 CLSIINPUT’" HWhat gravltﬁ would gou like (0-10)"
70 NEXT G
80 FRINT’ ‘" Mars-lander is a flight simulation" 130 IFABS(G-5)>STHEN120
90 FRINT"in which, due to a fuel leak, wou Must" 150 MODES:VDU19,3,130,0,19,1,330,0,19,2,6,050
100 PRINT"safely land a passenger ship at one nf" 170 !'&FE00=210200A$GCOLO,3
110 FRINT"three martian bases (the landing pads' 190 H=200:iHR=-110H=200030X=0HiT=0:0K=TRUE
115 PRINT"of which project above the surface) with very 200 FORI=192T01272STEF8IMOVEL, 0:DRAKI,H
little fuel." 210 IFI»L(P)ANDI<H(F)THENGCOLO,2:PLOT69,1,HiGCOLO,3IN
120 PRINT" Your controls are as follows:" EXT
130 PRINT" Z,..Accelerate left.," 220 IFI>L(P)-40THENHR=HR-3XRND(1)
140 PRINT" X...Accelerate right." 230 IFI>=H(P)THENF=F+1iHl 1z
150 PRINT"RETURN..Thrust," 240 HR=HR+RND(1)X4-ZiH=H+HR!IFH<40THENHR=1ELSEIFH>S00HR
160 PRINT" You have 2 video display and four" =-HR
170 PRINT"instruments., From left to right these" 260 NEXTiH=200
180 PRINT"are - altitude, vertical velocity, fuel, and 270 GCOLO, Z‘HDUE19Z,D.DRﬁHl?Zy1ﬂZﬂnDRﬁHl"72,lﬂZﬂ DRAW1Z
horizontal velocity," 72,0:iDRAW192,
200 VDU23,224,0,24,60,255,866,60,66,129,23,225,0,34,852 227 ECOLI,) COLOUR1:FORI=0TOS00:FLOTSY,200+RND(1070) ,RN
+852,8F9,889,888,0 D(1010)+BINEX’
210 VDU23,226, “,&lfy&zﬁr&zﬂy&QF;&AE 888,0,23,227,0,8A2, 340 VDUZ2B,0 yauruyﬂ 10,225,226,227,5
222,822,83E, Al?.& 20 370 HVU=01HT=1000:VV=0:F=900!CRASH=FALSE$X=200+RND(1000)
L ""’B \’;IQIT"NQN ’LDAD""LANDER""'“ 380 FORI=1T04:MOVE4B8xI-32,512!DRAWABXI-16,512ZINEXT
istin etting 395 TIME=0:REPEATFPROCLANDER
9 g up sound envelopes and printing instructions. 220 | IFINKEY(-98)THENHU=HU-.8
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MARS LANDER

MODEL A

IFINKEY(~67 ) THENHV=HU+.,8
IFINKEY(=74)ANDF THENT=T+(5-T)x.2ELSET=0
IFAES (HY) >30HU=30XSGN (HU)
X=X+HV 1 IFX<200THENX=1210

210THENX=200

480 IFTASTHENT=S

VU=UU=G/2 S+ TEHT=HT +UUF=F~T 1 IFUV<-S0 THENUV=-S0EL 6,21 F=F-50

490
SEIFUUS50THENUY=50
50 <

=0

510 SOUND16,-3xT,5,20

520 PROCINSTRUMENTS

S30  UNTILCRASH

535 T=TIME+5001EONUS=0152=0
> FNFLAT T

ELS CH
S50 MODE7

$55 S1=50X((ZE5/T)DIVS0)

560 FRINT’/"Time Bonus + Landing
S70 PRINT®

Bonus + Fuel Eonus'

580 ADD=51482+EONUS

585 FRINT/"Total score! "jADD

586 IFADD>HIGH THENHIGH=ADD

587 FRINT/“Hiah CHR$134] CHR$136 HIGH
590 XFX15

610 IFA=78END
620 IFA<BITHENGD
630 GOTO30
640 DEFPROCINSTRUMENTS
450 HOVE24,9001GCOLO, 03DRAW24,512
660 TFFOINT(X+32,H)=3THENREFEATH:
=0 ELSEREFEATH=H~43UNTILPOINT (X+32,H
670 AL=HT-H3 IF AL>350 THENAL=350
680 GCOLO, 13DRAWZ4A,512+AL
690 1FAL<IZTHENCRASH=TRUE
700 GCOLO,03MOVE72,2001DRAW7Z,900
710 GCOLO,13FPLOTE,72,5123DRANTZ, S12+VUXS
720 GCOLO,03MOVE120,900$DRAN1Z0,512
730 GCOLO,11DRAWIZ0,512+Fx2/5
740 GCOLO,0:HOVEL48,200!DRAN168,900
750 GCOLO,11PLOTAY,168,512 DRAN18, 512+4HUX10
760 IFF<100THENGCOL3,Z!MOVE&4,701UDU70SO0UNDZ,1,50,10
770 ENDPROC
780 DEFPROCLANDER
790 GCOL3,2iMOVEX,HT{VDUZ24!MOVEOX, OH$VDUZZ4
800 0X=X:0H=HT
| 810 ENDFROC

="jCHR$131;CHR$136551 1 TAB(18) 52} TAB(33) 1B £

1010 TIME=0:REFEATUNTILTIME=t:ENDFROC
Listing 2. The program for the game
itself.

40
600 FRINTTAB(0,18)"Hould you like to try 3@ain?"j:A=GE

+4 UNTILFOINT (X432, H)
3

820 DEFFROCEONUS B
825 52=100%((600-HT+GX100)DIY100)

830 UDU4,28,4,5,18,4,23582021050303CLS
870 IFF=0THENENDFROC

875 FRINT"Fuel Borus:"i

880 REFEATSOUND1,-10,150,2:S0UNDZ,~8, 198,23 S0UND3,~6,24

890 BONUS=EONUS+SIFRINTTAE(12,0);BONUS

900 FROCWAIT(30)$UNTILF<50

910 ENDPROC

920 DEFFROCCRASH

930 SDUNDL7,2,200,1050UND16,3,7,10

940 FORI=7TOOSTEF-13UDUL9,0,1,050iFROCHATT (2) INEXT
950 FROCHALT(200)

60 ENDFROC

$NEXT:=TRU

MARS-LANCER

Mars-lander is a flight simulation
in which, due to a fuel leak,

Your controls are as follows
z Accelerate left

X . Accelerate right
RETURN _Thrust
¥

Mow ‘LI
>LOAD"LANDER" _

&

Geophysical Systems Limited

OFFICIAL REGISTERED DEALERS
FOR ACORN/BBC

ON DISPLAY IN OUR SHOWROOM

« BBC MODEL A. £260.00

= BBC MODEL B. £365.94

« BBC MODEL B WITH DISC INTERFACE ~ £409.00

= PRINTERS - NEC 8023 BE - C £320.00
DOT MARTIX 80 COLUMN

» ANALOGUE SIGNAL ANALYSER £299.00

* DISC DRIVES - SHUGART 5%4" 100K £147.00

METAL CASED - BBC COMPATIBLE

* MICROVITEC COLOUR MONITOR, R.G.B. £249.00
INPUT (AS USED IN THE BBC PROGRAMME)

+ HITACHI 12" GREEN HIGH RES. MONITOR £89.07

IN STOCK

* ALL THE ABOVE ARE IN STOCK, PLUS -
% SOFTWARE

% SCREEN DUMP SOFTWARE

« LEADS

*« EPROMS

WE CONSIDER OUR DISC DRIVES

TO BE INCREDIBLY LOW PRICED

#  ALL PRICES EXCLUDE CARRIAGE & VAT
Geophysical Systems Limited

2 North Way Andover Hants SP10 5AZ
Telephone Andover (0264) 58744 Telex 47166 GSLG

EXTENDED COLOUR-FILL GRAPHICS
E.C.F.G. GIVES YOU A CHOICE OF

4 BILLION + I

SHADES FOR TRIANGLE FILLING
IN BBC MODES 0,1,2,4 & 5

* PLOT 81 and 85 commands for triangle—filling
have been adapted to use the ECFG fill-shade
currently selected by new ECFG user—friendly
commands. GCOL s still used for line colour.

* Easy choice of 17, 289 & 6561 subset colours

between those normally available in 2, 4 & 16

colour MODEs. Further options include colours,

angles, spacings & widths of cross—hatch etc.

ECFC commands can be used in BASIC, typed

from the keyboard, accessed in Assembler, or

in future BBC Micro languages. ECFG is MOS—

adaptive, and proven with versions 0.1 to 1.2

* Bootstrap from cassette rapidly builds an ECFG
module at a RAM address pre—defined by PAGE,
which is then automatically increased 512 bytes
to allow immediate LOADInG of programs etc.

Price : £10 inc : Mail Order only
GAELSETT Software

44 EXETER CLOSE, STEVENAGE, HERTS. SG1 4PW.
(Tel. Stevenage 51224)

*
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S Draper

MODEL B
e o g

It has to be an amazing
game when you are
trying toreach a
targetina
three-dimensional
maze!

upermaze is a 3-D maze
s game with a difference.

Most 3-D maze games
simply create an ordinary maze
and display it to you in three
dimensions as if you were inside
it. Supermaze creates a three-
dimensional 3-D maze and
displays that to you as if you
were inside it. This means that
not only can you go forwards,
backwards left and right, but also
up and down!

PLAYING THE GAME

‘When the program is run the first
thing to do is choose the size of
maze you want — size 2 is a two
by two by two maze, size 3a
three by three by three, and so
on. When you have entered your
choice the program will create
the maze — the amount of time
this takes depends on the size of
the maze: from a few seconds for
a size two up to a few minutes for
a size eight.

‘When the maze has been
made your location will be
displayed on the screen. Floors
and ceilings are shown in white
and walls in yellow — this is

important to enable you to keep
track of where you are since if
you are moving up a vertical
passage and then turn right into
a side tunnel you will find not the
floor, but a wall under your feet
with the floor and ceiling to the
sides!

Your controls are as follows:

4 . . .Move in the direction you
are facing — note that this is the
only control that actually moves
you, all the others just turn you to
face in a different direction.

-+ . .. Turnto your right.
< - - Turn fo your left.

U. .. Turnto face upwards.
D... Turntoface down.
... Turn right around.

The object of the game is to reach
a target hidden deep within the
maze — this is a huge globe and
you'll know it when you see it!

0 aid you in your search you
are given two instruments — one
gives a continuous read out of
your height within the maze (ie
— the floor you're on), the other
tells you how far you are from the
target.

Good luck — you'll need it!

TECHNICAL DETAILS

There is nothing very special in
the actual programming of

upermaze, but the algorithm
used is of interest. Firstly the way
cells are represented in the
computer. Each cell can have six
exits — one to each adjacent cell
— north, south, east, west, up,
and down. Since each of these
exits can either be open or closed
I have used one bit to represent
the state of each exit. Hence the
maze is kept in one large array
(MAZE%) with each entry giving
the states of all six entrances to
the corresponding cell. Notice
that I have used an integer array
here in order to save memory
(Supermaze just fits in a model
Bl)

The other point of interest is the
way in which the maze is created.
This is done by starting at the
target point (to ensure that the
target lies within the maze) and
lengthening the tunnel from
there in a random direction until
there is nowhere new to go (ie —
the present cell is totally
surrounded by cells which we
have already visited). At this
point the program simply
backtracks by one cell and tries
again. The process finishes when
we have backtracked all the way
back to the target. The byte
vectors (see manual for an
explanation of this term) LOCL
and LOCH are used to store the
positions of the cells which we
have visited (so that we can tell
where to backtrack to). It would
have been simpler to have
replaced both of these with one
array, but that would use twice as
much memory (even with an
integer array) which explains
why I decided to do it this way.

On the whole the program is
self-explanatory since I have
used descriptive procedure
names and long variable names
where possible. Anyway asa
further aid, here is a table
showing what does what:
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Ah, the world’s on its side again!

Dead ahead but mind the shaft!

Table 1. Explanation of the lines of the
maze program.

Statement Function Action
Lines 10-180 Setup and Set up constants and input
get size size of maze — FX4, 1 on line %

40 allows the cursor control
keys to be use

Sets up the maze in the array
MAZE% in the manner
described above.

Sets up the player's direction
and places him in an empty
cell

Lines 190-330  Create maze

Lines 340-370  Place player

Line380,30  Setscreen  Chooses Model and defines
text and graphics windows,

Line 440 Drawstart  Draws the view from your
initial position.

Lines410-480 Controls  Inputs from keyboard and
turns you to face in the desired
direction

Lines490-5630  Move Moves you and checks the
legality of the move.

Line 540 Drawview  Draws what you can see.

Line 550 Loopend  Goes back to the beginning of
the loop unless you have
reached the farget.

Lines 590-690  Draw Draws view from position

.Y, Z — starts with the nearest

cell and works away from you
until a blank wall is
encountered.

Updates your instruments and
draws the target if in view.
Works out the screen
co-ordinates of the corners of
the cell taking perspective into
account.

Draws in the walls, floor and
ceiling of the cell

together with any entrances.
Draws in the target globe
taking perspective into
account.

Defines a function of position
which returns the value ‘'true’
if there are no new exits to be
made and ‘false’ otherwise.
Defines a procedure to alter
one bit of a cell's entry in
MAZE% in order to create a
new exit.

Defines a procedure to
backtrack along the path
created (see text).

Data for making turns (see
below).

Lines700-720  Instruments

Lines 740-810

Distance

Lines 820-960  Drawcell

Lines980-1030 Target

Lines 1050-1110 Block

Lines 1120-1140 Cellchange

Lines 1150-1190 Backtrack

Lines 1200-1250 Data

On examining the program you
may wonder why I have not used
a simple formula to work out what
direction you are facing in after
turning right or left. Unlike a 2-D
maze the answer is that there isn't
one — there are 24 different

orientations you can be in within
a cell — and these are connected
by no simple formula! As a result
five arrays are used — LEFT
RIGHT, UP, DOWN, and
REVERSE. These give the new

direction in which you are facing

after turning from the previous
one, eg, suppose you turn left
from facing in direction 10, your
new direction will then be
LEFT?10 — hence all the data at
the end of the program.

>LIST
s

10 WON=FALSE
15 FOUND=FALSE

»

0 XFX4,1
30 BACK=FALSE
40 MODE7

50 PRINT**

60 INPUT"MHAT SIZE MAZE WOULD YOU LIKE(1-8)",N

70 IFN<10RN>8THEN40

80 DIMMAZEZ(7,7,7),LOCL 350,L0CH 350,XINC(S),YINC(S),Z

INC(S),SWAP(S) ,UF 23

90 DIMDOWN 23,LEFT 23,RIGHT 23,REVERSE

100 TX=RND(N)=13TY=RND(N)~13TZ=RND(N)

110 FORLOOF=0T0S:READXINC (LOOF) , YINC(LOOF) , ZINC(LOOF), S
WAF (LOOF) , COL (LOOF) I NEXT

120 FORI=0T023

23,C0L(5)

RERCIENTTE Led, Uit OO ERe AeRaten
XT

r«an:R:mx TEYRTVEzTR

L

220 ROT=RND(4)=11X1=X+XINC(ROT) 1 Y1=Y+YINC(ROT) $Z4=Z+Z

160 FINISHED=}

170 REPEATLOCL FFOINTER=Z!LOCH?FOINTER=8XY+X

180  POINTER=POINTER+1

190  PROCCELLCHANGE(X,Y,Z,128)

200  IFFINISHED THEN31

210 IFFNBLOCK(X,Y,Z)=0THENFROCBACKTRACK:GOTOZ00

230 TEXISEIOR XI>RN/ORCYICHNOR S1ZNTON 2440 OR 212N

®LFROT>3AND (HAZEX(X1, Y1, Z1) ANDAB ORNAZEX(X, ¥, 251D
185 THENFROCEACKTRACICI GOT0200
50 IF(MAZEZ(X1,Y1,Z21)AND128)=

260 IFRND(2)=10RROT= N2 S0t SEEALILTRUE
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MODEL B
e N s B e P N T |

270 PROCCELLCHANGE(X,Y,Z,27R0T+128)
280 FROCCELLCHANGE (X1,Y1,Z1,2ASHAF (ROT)+128)
290 IFBACK THENBACK=FALSEIG0T0Z20

2=7.

330 REFEATX=RND(N)=13Y=RND(N)~11Z=RND(N)~1
340 UNTIL MAZEX(X,Y,Z)AND128

350 XSTART=X:YSTART=YiZSTART=Z

360 MODE1

362 UDUZ8,0,0,39,0,24,03031279;991;

370 PROCDRAWVIEW(X,Y,Z)

GET

IFCON=B2THENDIR 103 Z=!

cnnAuuxsu(x.v.zy LONTILFALGE
10 IRLALEFTIOIRS

TARTZ:X=STARTX: Y=STARTY {PRO

YHENDIR]HREUEREE?DIR)

440 IFCON=4BTHENDIRL=DOHN?D:

350 TFCON=G8THEND IR ~UabaR |

460 DIR=DIR1 MOD&

270 LFCON=139 THENX1=XsXINC (DIR) { Y1=Y+YING(DIR) i Z3=Z+2IN
(DIRIELSEX1=X:Yi=Y
475 IF(CON= 13?7AMD(NAZEX(X;V,Z)AND(IADIR))=DTHENSVB

480 IFX1<0 OR Xi>=N OR Y1<0 OR Y1»=N Ok Z1<0 OR Z1>
HENUNTELFALSE
f tz=71

0 FROCORAHVIEW (X, Y,Z

£20 UNTILXET ANDYaTY AwozeTz

5§22 MODI

524 rRINT/l""cuNsRAruLartuNs ~ YOU’VE DONE IT!!"

530

540 DEFFRDCDR&HUIENLX.Y,Z)
50 CLG

Yi=Yiz1=2

LLOXL,Y1,214
IV 20 D 2ADTR =0 THENUNTILTRUE £COT0S

J20 XLeKLaXINCADIR) ¢ Y174 YINC(DIR) £ 21=Z44ZINC(DIR)
IFXL<H OR X1 0 OR Y1>=N OR Z1<0 OR Z1>=N T
HENUNTILTRUE ELS| uwaLnAzz7<x1,v1 z1)=0
646 GCOLO,COL(CS) tMOUEFX4+4, PY4-41MOVEPXS-4, PYS-41FLOTE
5.PX744, PY7441FLOTAS, PXe-4, FYote
46 PRINT/'LEVEL:"Z5TAB(10) "DISTANCE 7ROM TARGET:";INT
[N S X-TX)AZ7) /10
639 LFFOUND THENFROCTARGET(D1)
59 ENDFRO|
a1 DErFRUEDRANCELLKA,B,E,DI)
5124600/ (DT+1)

F?DIRL MOD
EVERSE?DIR1 MOD&

770 GCOLD,COL(C1) HOVEFXS, FYS

11PLOTES, PX2, FY:

780 MOUEFX7 ) PY7 tHOVER XA, Y41 FLOTAS  FX3, PY33FLOTES, XD, P

TMOVEPX6, PY6SFLOTES  FX1,PY

Yo
790 _GCOLO,COL(CA) ¢
03FLOTAS, FX1,PYL

800 MOVERX6,FY6iHOVEPX7 ,FY71PLOTES

OVEFX4, Y41 MOUEFXS , FYSFLOTES , FX0,FY

5,FX2,PY2IPLOTES, FX3, F
Ya

810 IFMAZEZ(A,B,C)AND(2AC1) THENGCOLO,COL (C5) 1 MOVEPXS , FY
tMOVEPX1,FYSIFLOTES, PX6,FY6:PLOTES,PX1,PY6:GCOLO,COL(CE)
$FLOTBS, PX2,FY21MOVEPX1 Y13 MOVEPX1,PYS:FLOTES, PXS, PYSIGC
010, 0:DRAWFX1, FY5EMOVEFX , PY61DRANFX2, FY6

820 IFMAZEZ(A,B,C)AND(2ACA) THENGCOLO,COL (CS) IMOVERX6, PY
63MOVEFX&,PYZIPLOTBS, PX7,PY7 {PLOTES, FX7, FY3:GCOLO,COL(CL)
IPLOTES, X3, PYGINOVEPKD, Y2 NOVERXS PY2ZIPLOTES, X6 PY61GC
0.0, WEX6, FYZ HOVEFX7 , Y7 DRAKFX7 , FYZ
B30 TFMAZEZ (A, B, C)AND (2AC2) THENGCOL 0, COL (CS) tHOVEPX4 , PY
41 MOUEFX0,PY4:PLOTBS, PX7,PY7 tFLOTSS, PX0,PY7 $GCOLO, COL (C4)
$PLOTBS, FX3, FY3IHOVEPXD, Y0t HOVEPXO, PY4 1 PLOTSS, FX4, PY416E
0L0, 0:DRAWFX0, PY4:HOVEFX7 , FY7 : DRAPX0 ,FY7

840 IFMAZEZ(A,E,C)AND(2AC3) THENMOVEPXS, PYS:GCOL0;COL (CS
) tMOVEFXS, FY1:PLOTSS, PX4,PY43PLOTES, PX4,PY0:GCOLO,COL(CL)
‘PLOTSu.PXn,PVD HOCEPXL PYLSMOVERE FYS 1PLOTES P, PYASEE

250 GCOLD, 0HOVEFXO, PY0 § DRAKPXA, PYA}DRAKPX , FY7 DRAFX6
PY&IDRAKPXS, PYS
DRAWPX1,FY13DRANFXZ
$DRAWFX6
870 nqusz,Pv3~onAupx7,Pv7 HMOVEPX4,PY4:DRAWFXS, FYSEHOU
EPX0,FY0:DRANPX1,
AN

+FYZIDRANPX3, PY3:DRAWFX0, FY0:HOV

ANDTZ=C THENFOUND=TRUE:D1=D
885 ENDPROC

886 DEFFROCTARGET (DEPTH)

8 $XD=200/ (DEPTH+1)
900 FORANG=0 TO 1.8 STEP.2
L 910 MOVE&40,512+XDXCOSANG

920 FORROUND=0 TO 7STEF.3

930

940 NEXTROUND , ANG

950 ENDI

960 DEFFNELOCK(A,E,C)

970  COUNTER=

980 FORLOOF=0T05

990 IFATXINCILOOR <0 OR AXINC(LOOPY>=N OR B+YINC(L
00F)<0 OR BAYINC(LOOP)>=N OR C+ZINCCLODP)<O OR C+ZINC(LOD

F)>=N THEN101

100 F(HﬁzEzté*XINC(LGOP) 1B YENC(LOOP), C4ZINC(LOOP)
)JAND128)=0 THENCOUNTER=COUNTER:

1010 NEXTLOOP

1020 =COUNTER

1030 DEFFROCCELLCHANGE(X,Y,Z,BIT)

1040 MAZEX(X,Y,Z)=MAZEZ(X,Y,2)0R EIT

1050  ENDFROC

1060 DEFFROCEACKTRACK

1070 Z=LOCLPFOINTER:Y=(LOCH?FOINTER)DIVE:X=LOCH?POINTE
R_HOD!

1080 FOINTER=FOINTER-1

1090 IFFOINTER<0THENFINISHED=TRUE

1100 ENDPROC

1110 DATA1,0,0,2,2,0,-1,0,3,2,-1,0,0,0,2,0,1,0,1,2,0,0

DATALI3,5,4,2,2,0,11,10,3,3,1;17,16,0,0,2,23,22,1
113,21,0,8,1;
1230 DATA7,15,8,0,16,10,23,7,2
4 5,11,5'12.1u,1 1,

12: DATA14,6,1, 7023120,18,9,1,22,9,19,16,17,8,17,4,18
.14.21.23 1u,13 15,

1114,16,5,20,6,15,19,9,

1250 ﬁTAS.lbrlﬂ;lB.?.iS 7,2,12,5,21,13,12,2,4,11,22,1
5,13,20,12,8,22,23,9

1260 'DATAZZ,11,21,7,18,4,17,6,20,13,18,20,3,19,11,6,14
19,3,

Listing 1. The program for the game of
Supermaze.
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WORD PROCESSOR The most advanced word processing
program written in machine code and
PACKAGE permanently stored on a ROM which
plugs into your BBC computer board,
ONLY (Model B only). This program contains
many advanced features including
£2 5 pe 50 access to existing programs, and is
(including VAT and Delivery) ﬁn\jﬂoouu:ngri\étthczr?\/e;tc\é?luivéor MeReY.

guarantee to refund your money and
postal expenses.

BUSINESS PROGRAMS GAMES

Sales Ledger £10.00 Backgammon £10.00
Filing £10.00 Space Invaders £7.00
Purchase Ledger £10.00 Pucman £7.00
Payroll £10.00 Space City £7.00
Invoicing £10.00  Gambling Video £7.00
Home Accounts £10.00 Star Trek £10.00
Stock Control £10.00

Directory/enquiries £10.00

FREE Program with any order over £45.00 in value
Send S.A.E. for catalogue. To order send cheque

All prices include VAT and delivery

SOFTWARE SAVERS
Temple House, 43-48 New Street, Birmingham B2 4LH
Telephone 021 643 4577 Telex 337045
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P isa quarterly dedicat
allaspects of software for the most popular micros.

to

Carrying on the trend of our system oriented
issues the Summer edition of Personal Software
will contain a veritable host of material for the

to the 8000 series. If you've got a Commodore you
simply can't afford to miss it

Personal Software can be ordered directly
from us at £7.80 per annum or £1.95 per copy.
T single copy ora

year’s supply, fill in the form below, cut it
outand send it with your cheque or

postal order (made payable to ASP

Ltd)to:

Personal Software

Subscriptions,

513 London Road,

Thornton Heath,

Surrey CR4 6AR.

—Yyou can even spread the load with
your credit card!

Don’t miss out - subscribe now.

Cut out and SEND TO :

S OELWNRE

various Commodore systems from the VIC-20 right up

513 LONDON ROAD,
THORNTON HEATH,
SURREY,

CR4 6AR.

Please use BLOCK CAPITALS and include post codes.
Name (Mr/Mrs/Miss)
delete accordingly

Address

Signature

Date

Spring ‘83

Please commence my subscription to Personal Software with
the

SUBSCRIPTION  (tick O as

RATES appropriate)

£7.60 for 4 issues £1.95 for a single

UK o copyof the sssue O

I am enclosing my (delete as necessary)
Cheque/Postal Order/International Money
e
my Access/Barclaycard *

Order for £.
“delete as necessary)

(made payable to ASP Lid)
ertcardne [ [ T T TTTTTTTT

Debit
(

|
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Jeremy Ruston

DISASSEMBLER

#1

A disassembler can
be an invaluable aid
to unravelling the BBC
Micro’s ROMs.

disassembler is a
A valuable tool (in the right

hands) since it allows
users of a computer to decode the
mysteries of the ROMs which at
first seem forbidden territory.
This article describes my
Rustonian disassembler, together
with a tutorial on using it.

PROGRAM
DESCRIPTION

The complete program appears
in Listing 1, which may give you
cause to wonder why similar
programs are sold for anything
up to £7 on cassette,

The operation of the program
revolves around the DATA
statements towards the
beginning. These contain an
entry for each of the 256 possible
6502 instructions (even though
some of these are in fact illegal).
Each entry takes the form of the
number of bytes in the
instruction, the instruction
mnemonic and the addressing
mode employed. The addressing
mode is encoded in the following
way:

addressing mode information
(lines 600 to 700 — line 620 is not
an error).

The program behaves
correctly with the BRK
instruction (used for fault
handling).

To use the program, type
RUN, enter the start address for
disassembly and take out a
notebook and pen if you have no
printer. After each instruction is
printed, the computer will await
a keypress before continuing —
paged mode is not terribly useful
here. Line 710 follows each
mnemonic with a series of
underline characters, which
make it easier to add notes to a
printed listing. If you are
disassembling to the screen, you
may prefer to replace this line
with 'PRINT".

Typing in the program is
rather difficult, thanks to the
repetitive nature of the DATA
statements, but they have been
arranged to make the job
easier. Once you have the
program completed, check it
very carefully before committing
it to cassette.

Code & Mode Example

0 — immediate LDA#14

1 — absolute LDA &358

2 — implied PLA

3 — accumulator ROL A

4 — pre-indexed indirect LDA (&103,X)

5 — post-indexed indirect LDA (&80),Y

6 — X indexed LDA &7C00,X

7 — Y indexed LDA &C000,Y

8 — indirect JMP (&20A)

9 — relative BNE LOOP
USING THE PROGRAM

Thus this table does virtually
all the work involved in the
program.

All the program need do is
interrogate the current location,
ensure it contains a legal op-
code (line 570), print the
mnemonic (line 550) and add the

(The following is only directly
applicable to OS 1.00, because
that happens to be the MOS my
computer is fitted with at the
moment, users of other operating
systems will have to employ a
little more thought.)

For the sake of illustration, we
will disassemble the part of the
operating system concerned with
handling *FX calls — this is
illuminating from the point of
view of demonstrating the
program, and it reveals several
calls not detailed in the User
Guide.

At the simplest level, *FX
follows the general form:

*FX A X,
If the X or Y parameters are
omitted they are assumed to be
zero, which is why statements
like *FX4 are legal.

If you wish to use *FX calls
from assembly language, you
load the 6502 registers indicated
above and do a JSR to &FFF4.
Thus the first place to start
disassembling is &FFF4. The
instruction at &FFF4 is IMP
(&20A). Locations &20A and
&20B normally contain the
address &E786, so disassembly
must be switched to this address.

A commented disassembly
from address &E786 appears in
Fig. 1. With my comments, the
listing should be self explanatory
for most readers.

The *FX routine revolves
around a jump table at &ES6E
which contains the start address
of each routine associated with
each *FX call. However, as
some calls are illegal, the table
has had to be coded in an
unusual way. For various values
of 'A’ (the call identifier), the
routine's action is shown in
Fig. 2 opposite.

This information is a
combination of the contents of
the jump table and the
disassembly.

Thus we can now write a
program to print out the start
address of any *FX call we
wish and listing to achieve this
is given over the page in
listing 2.

26
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MODEL A AND B

DATA 1brk2,2orad, 0xx*0, 0%¥*0,0%#%0, 20ral,2asl 1, 0%*k0

DATA Ztmi 9, 2and, O4ex0, Oxss0, Os4a0, 2andé, Zrolé, O4axd

DATA 1 S 0%#%0, 0RO, 016, 0%¥¥0
DATA 11552, 2e0r 4, Orero) Orer0, Orre, Zaurl Sortoero
DATA 1pha2,2ear0, 11sr3, 0%##0,3jmp1,Jeor 1, 31sr1, O%xx0

T ©9, 26015, 0%# 0, OXX%0, OX*¥O, 2e0r 6, 21 Sré, X X0
DATA 1cl1i2,3e0r7,0%*£0, 0%XX0, 0¥*%0, Seor s, S15rb, O%**0
DATA 1rts2,2adch, O%kX0, O%**0, 0%¥¥0, 2adc1, 2ror 1, O%#*0
DATA 1pla2,2adcO, 1ror3, 0%*¥0,3;mp8, Sadc 1, Sror 1, 0%*x0
DATA 2bvs9, 2adc’, O%**0, 0% %0, OX**0, 2adch, 2rarb, O¥#¥0
DATA 1nei2, Sadc7, 0xe40, ORex0, O4A¥0, Sadce, Srors, Okxd
DATA %0, 25ty1, 25tal, 25tx1, O%¥*0
DATA 1dey2, Orero, Tenad, Orrr0, Setyl, satal, sotnl) orero
DATA Zbcc9. 25tas, Oxex0l Oveed) 25ty6, 2stas, 2utx7, Ovexd
DATA 1t ta7, 1txs2, 0¥x*x0, %0, 0% %0
DATA 21 4y0) 21da4; 21 r0, Oveso, Zldyl,Zldal,Zldxx Oxxx0
DATA 1tay2,21da0, 1tax2,0%%%0,31dy1,31dal,31dx1, 0x**0
DATA 2bcs?, 21das, O%x*0, 0xxx0, 21dy6, 21dab, 21dx7, OX**0
DATA 1clv2,3lda7, 1tsx2,O%xx0, 31dyé, Sldas, S1dx7, Oxxx0

DATA 1inx2,2sbc0, 1n0p2, 0%¥*0, Scpx 1, 3sbel, SAnc1, O¥**0
DATA 2beq?, 25DCS, O¥HK0, O¥*KO, OX¥KO, 25bCh, 2nCh, OXEKO
DATA 1sed2, S5bc7, 0% k%0, 0%K#0, 0%¥%0, 35beh, SiNCE, 0¥*¥0

DIM A%2SS,B%255, C125S, DX255, E%255

FoR T

0 TO 255

AL(nxns(At.l.n:)
SC (MID% (AS, 2) )
\SC (MIDS (AS,3))
SC (MIDS (AS,4))
/AL (MID$ (A%, 5, 1))

470 NEXT T%
0
490 INPUT “Enter start address:"As
500 P%=EVAL (A$)
s10
520 REPEAT
%P7
L%=A%71%
PRINT §~P%3 "1 "3CHRS (B%?1%) ; CHRS (C%717)
SCHRS (D%21%)3" "%

THEN PRINT *"Unknown instruction”:END
THEN F%=P%?1

THEN PRINT
THEN PRINT

THEN PRINT

425

AND F7>127

"3 STRINGS (.

THEN PROC:

730 L%=GET: #FX 15,1
UNTIL FALSE

DEF PROCbreak
PRINT “Error number
PRINT "Error messac
PY=P+2

INTIL 3 (P2=1m0
840 PRINT
850 ENDPROC

Listing 1. Complete program for a disassembler.

w39 Lol

e
3

B0

b
B

KEFRE

Pz
oo bad AZXT

#17 i

Sl "

o

«M wad 3
S e;?éx,ﬁg
£ on A

W et Bf
e

Fogs o
iF hw 1 o

Cleat_ o éon Fuaj SR

Fig. 1. A commented disassembly from address &E786.

Fig. 2. The operation of the jump table.

JSR ? (&ES6E+A*2)+ (?&E56F+A*2) %256
and A<&74 Bad command
and AC&A@  JSR ?(&ES6E+(A-93)%2)+? (SES6F+ (A-93) *2) %256
and A<&A6  Bad command
and A<&FF  JSR &E9AF

When RUN, the program
produces results like those
shown in Fig. 3

You may like to try
disassembling from &FOCB,
since that particular section of
code is quite opaque.
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DISASSEMBLER #1 MODEL A AND B

10 REM *FX start address

25 rem (@ 1982 Jereay Ruston

2 ReM tOnly tested on 05 1.00 — may work an othersl
70 FOR T%=0 TO 159

80 IF T#<23 THEN PRINT "#FX "5 3873~ (KESGE+TZ*2) AND &FFFF
90 IF T#>=116 THEN PRINT "*FX

3873~ 1 (LESGEH (TZ-93) %2) AND &FFFI
100 NEXT

) Listing 2. A program to print out the
110 PRINT "¥FX 166 to *FX 255-——>4E9AF" start address of any FX call wanted.

™

SRUN
*FX 0--—>%FOCB

*FX 143--->4F178 w
*FX 126-—->E619

*FX 144--->%EAFA
*FX 127--->%E029 it 2 e v

L Fig. 3. The result of running the program in Listing 2.

task for the beginner, but anyone  have no trouble using this
CONCLUSION with a modicum of knowledge of program to gain a useful insight
Disassembling the ROM is not a 6502 assembly language should into the ROMs of the BBC Micro.

Windsor Computer Centre
FOR ACORN/BBC IN BERKSHIRE
IN STOCK AND ON DISPLAY IN OUR SHOWROOMS

The amazing new MPF I

64K memory, Applesoft compatible, Basic
Ram packs available for assembly, Forth, Pascal ONLY
BBC Model A & B

BBC Disk Drives, Games, paddies etc £255.96 ...

Before you buy a Seikosha Printer why not come and
STOCKISTS FOR see the best value printer on the market
ACORN/BBC SOFTWARE — EDQUEST THE MICROLINE 80
SOFTWARE — TANDY BUSINESS SOFTWARE e 80 CPS e Pin or Friction Feed ®
EPSON PRINTERS — MICROLINE PRINTERS *
MICROVITEC MONITORS — PHOENIX oNLY "£235 - var

MONITORS — CABEL MONITORS *FREE BBC CABLE SUPPLIED IF
YOU BRING ALONG THIS AD

Open Weekdays 9.30am-6pm 1 Thames Avenue, Windsor, Berkshire. Telephone (07535) 58077
Saturday 10am-5pm
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QUALITY SOFTWARE
FOR THE BBC COMPUTER
from DAVANSOFT

WIN THE POOLS? With the latest version of D S Packett’s well-known
o0ls Prediction Program, which uses detailed statistical techniques to
predict ikely oraws. SUable for any BBC mioro with 32K RAM.

Program and instructions . .. £4.95

Deizhaes tape (onliorel it holds

data on over 6800 matches). £13.50

Program and DB mgemer % £17.50
DISASSEMBLER Now — a ful-feature 6502 disassembler, with
automatic labelling, and with the ability to avoid data areas. 6502 mnemonic
and ASCII output, it oplonal dumps to printer and o tape forlter study,
modification and LOADIng.

D £5.95
CHARACTER BUILDER Makes it easy 10 re-define characters for the
Beeb's VDU 23, .. command. Creates characters on the screen and saves
them directly as lines of program — essential to the keen BBC programmer.

Character Builder 4.95
TAPE-COPY Worried that you cannot make safety copies of valuable
BBC machine-code tapes? This program will back-up any standard format
tape. complete with load and start addresses, etc.

Tape-Gopy (32K only)..... .£7.50
SOUND EDITOR _The Beeb's sound facilityis very powerful, but very hard
to use. This cunning program displays, simuitaneously, all 18 ENVELOPE
and SOUND paramelers, along with graphs of the pitch and ampiitude
envelopes. Change any or all parameter(s) and see and hear the effect
immediately. Saves hours of typing and experiment

Sound Editor (32K only).... .£5.95
BBC TURTLEGRAPHICS _A set of PROCedures for any Beeb, which add
! 's amazing Turtle to BBC BASIC, giving you the choice of 2, comple-
mentary, graphics systems. Complete with demo programs.

£5.9¢

These fully-inclusive - prices are for ca based programs  only,
DAVANSOFT, 1 Delapoer Drive, Haverfordwest, Dyfed SA61 1HX.
Up to 30% royalties paid for top-quality programs. Contact us for details

%Wu[ew&mc%

BBC SOFTWARE

Games cassettes for the Model ‘B' (or Model "A’ plus 32K)

o NEW**
3D ICE HOCKEY £5.50
Exciting action on the rink. Game for one or two players using machine
code for fast, smooth action. Play the computer or a friend. Dribbling,
interceptions shooting from various angles with rebounding off the
boards. Al action game.

R —
oiL £5.50
A challenging simulation of oil production in the troubled waters
surrounding @ tropical island. Rig purchase, weather problems
financing the operation with loans and paying staff all provide a
realistic setting. Colour graphics of the rig locations on reef, shallow
and deep-water settings.

GOLF £5.50
Play this wooded course as if it were real. All the skill of club selection,
strength of shot, analysis of problem lies and your own tendency to
slice or miss those short putts. Colour maps of the fairway, rough,
bunker and green (yes and the flagl). Stroke by stroke maps of the flight
of the ball. Each hole is different with scores recorded against par with
a summary of the round.

NOTE: All prices are fully inclusive (postage, ‘packing etc) within the UK
(Overseas customers please add £1.00 per cassette Max. £3.00). Remember to
include your name and address. Make cheque or Postal Order payable to:

COMPUTERSMITH

40 Avenue, Wirral,

L62 6DD

A & F SOFTWARE

(MICRO-LINK)
BBC MODEL B (32K) PROGRAMMES
Frogger £8.00 Planes £8.00
Painter £8.00 Lunar Lander £6.90

These programmes are available from the
following dealers:
MANSFIELD COMPUTER & ELECTRONICS
79 Ratcliffe Gate, Mansfield.

BEC COMPUTER WORLD
66 Lym Street, Liverpool.
MICROWARE
5 Peters Lane, Leicester.
CAMBRIDGE COMPUTER STORES
7 Emmanual Street, Cambridge.

THE COVENTRY MICRO CENTRE
33 Far Gosford Street, Coventry.
KAYDE ELECTRONICS
The Conge, Great Yarmouth.
BUSCOM LTD
18 Mansell Street, Swansea.
BRAINWARE MICRO COMPS
24 Crown Street, Ipswich.
STATACOM LTD
2834 High Street, Sutton.
MICRO-LINK
830 Hyde Road, Manchester.
ELECTRONEIQUE
36-38 West Street, Fareham.

WEST COAST PERSONAL COMPUTERS
20 Wellington Square, Ayr.
BUFFER MICRO LTD
310 Streatham High Road, SW16, London.
SIR COMPUTERS LTD
38 Dan-y-Coed Road, Cyncoed, Cardiff.
GREENFIELD ELECTRONICS LTD
43 Millbrook Road, Southampton
MICROMART
Unit A, Greenhill Industrial Estate, Kidderminster.
MICRO MANAGEMENT
32 Princess Street, Ipswich.

RDS (COMPUTER DIVISION)
157-161 Kington Road, Portsmouth.

Q TEK SYSTEMS LTD
2 Daltry Close, Old Town, Stevenage.
DISTRIBUTORS
LONDON AREA
Micro Marketing, 92-94 Carnwath Road, London SW6
Tel: 01-736 1683
NORTHERN AREA
Tiger Dist., 78 Victoria Road, Widnes WA8 7RA.
Tel: 051 420 3333

All prices quoted include VAT. Also available by Mail order.
end Cheque or Postal Order to:

A & F SOFTWARE
830 Hyde Road, Gorton,
Manchester M18 7JD
Tel: 061 223 6206

FURTHER DEALER ENQUIRIES WELCOME
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Ian Nicholls

MULTIPLE

GRAPHICS

DEMO

If you want to amaze
your friends with the
graphics capabilities
of your BBC Micro just
read on.

ne of the things the proud
owner of a BBC
Microcomputer often

wants to do is to impress his or
her friends with the graphics
capabilities of the new machine.
We have produced Listing 1 to
provide you with a ready-made
demonstration for just such an
occasion. Careful scrutiny of
the procedures contained in it
will also yield a number of
useful ideas which you can put
into your file of valuable tips.
The program will only run on a
Model B or 32K Model A. It is
written as a series of calls to
procedures which are selected
by pressing a numeric key 1 to
9. The program starts with a
menu display in Mode 7 of the
demonstrations available;
during any demonstration
pressing a numeric key from 1
to 8 will change to another
demonstration, pressing key 9
will return to the menu (as will
pressing the Escape key). The
various procedures are as
follows:

PROCINSTR (Press key 9)
This is the procedure which
displays the menu of available
choices.

PROCDRAW(Z%) (Press
keys 1 or 2) This procedure is
used by two demonstrations, 1
— which draws a moiré-type
pattern using solid straight
lines, and 2 — which does the
same using dotted straight lines.
The second demonstration is a
good test of your TV monitor's
ability to show fine detail. Most
TVs will show very bad
interference with certain colour

$ 1s a demonst

illustrates some of

lities of

f the
ration
demonstratiot

draus
draws
plots
plots
draws
draws

dotted

- random

DONRAS W

combinations, such as magenta
and green. This is a by-product
of the limited bandwidth
available in the PAL colour
encoding system. Monitors will
not show this type of problem.
Be thankful, though, that the
UK does not use the American
NTSC colour encoding system
(NTSC — Never Twice Same
Colour!). This is the reason for
the familiar yellowy-green
features of American politicians
on satellite TV broadcasts.

PROCFILL (Press key 3)
This is a demonstration of
triangle-filling in black and
white. The unusual feature is
that the triangles are plotted in
inverse mode (using PLOT
86,x,y). After a few seconds the
picture is filled with a random
pattern of black and white dots,
and the triangles disappear as
soon as they are drawn.

ration

pr
the grapt
the BBC Microcomputer

keys 0-5 to c,bu:»

To obtain anc
press

e key

continuous lines

lires

triangles in inverse
rectangles in 8 colours

os

exhpms and nns them
text and c,raphm; windo:

terns at 164

a»zss _Pixels

pat
displays INSTRUCTIONS aga

Triangle fill is the only fill
routine available with version
0.1 of the machine operating
system, one that most readers
will have (type *FXO to find out
which you have).

PROCRECTANGLES (Press
key 4) This is a development of
the previous procedure, where
two triangles are plotted next to
each other to give a rectangle.
It uses Mode 2 to give eight
colours plus eight flashing
colours. It also draws the
rectangles using the first three
actions available in the first
GCOL parameter, normal
plotting, OR,AND. Use of
EXOR and inverse plotting
causes diagonal lines in the
rectangles where the two
triangles overlap. This is a
result of the particular
algorithm used by Acorn's
BASIC programmers.
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The inverse triangle drawing routine, Demo 3.

PROCELLIPSE(FILL%)
(Press key 5 or 6) The automatic
drawing of curves is a feature
hinted at by Acorn in a yet to
be released graphics extension

YA

ROM. Until details of this are
available we must make do with
BASIC (or assembler) routines
to draw curves. This procedure
draws ellipses with random

SEMI-MAJOR AXIS

EMI-MINOR AXIS
0= INCLINATION

More inverse triangles produced by Demo 3.

32K MODEL A OR MODEL B

values for semi-major and semi-
minor axes, inclination, and co-
ordinates of the centre

NB If a = b, then we have a
circle, and the value of 8 has no
effect

The particular routine shown
is of interest because it avoids
the repetitive calculation of sine
and cosine values. These are
very slow processes in BASIC,
since they involve a substantial
number of multiplications using
polynomial expansions. Most
circle and ellipse drawing
routines use the polar co-
ordinate system:

x

POLAR COORDINATES —r,0
CARTESIAN COORDINATES — x,y

and vary the angle 8 from C to
360 degrees in a number of
steps, usually 20 or more,
calculating a new point on the
curve at each step, then joining
it to the previous point with a
straight line. At each step the
cosine and sine of the angle 8
have to be calculated.

The routine given uses
recursion to determine each
point by manipulating the co-
ordinates of the previous point.
The method is more easily
described for a circle. We first
of all decide how many points
we want to use to define the
circle. Since they will be joined
by straight lines, the more
points we use the smoother will
be the outline of the circle, but
the longer it will take to draw.
Suppose we decide on 50
points, then the co-ordinates of
each point will be (X1,X1),
(X2.Y2). .. .(Xs0,Ys0)

If d8 is the angle that we
move through to get from one
point on the circle to the next:
(in our case this will be
de=360°/50)

Personal Software Spring '83
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MULTIPLE GRAPHICS DEMO

(Xn+1, Yn+1)

Xn, Yn)

then two consecutive points

(Xn,Yn) and (Xn+1,Yn+1) are
efined by:

X, =RCOS6 : Y,=RSIN®

Xh+1=RCOS(8+4d9) :

Yn+1=RSIN(6+d6)

Demo 4 draws solid rectangles in Mode 2 giving all eight
colours.

Demo 5 produces ellipses, see the text for more detail on this.

The trigonometry that we learnt
at school, and have now
forgotten, gives us formulae to
convert COS(6+ d6) and
SIN(8+ d6) into expressions
involving only COSS6, SING,
COS d6 and SINde :
Xn+1=RCOS(8+d6)

= RCOSBeCOSde - RSINGSINde
=X,COSd6 — Y,SINd®
Yn+1=RSIN(8+d6)

= RSINBCOSd8+RCOSOSINdS
= ¥,COSd6 + X,SINde

So, we only need to calculate
COSd6 and SINdB once and set
initial values for X and Yj, and
we have a method which only
uses repetitive multiplications
rather than trigonometric
calculations. Did you follow all
that? Good, you can now
extend the principle to an
ellipse with an inclination to the
x-axis! Well, you cannot expect
us to do everything for you, can
you?

Anyway the procedure will
draw random ellipses in three
colours or, if you have pressed
key 6, will fill them in as well.

PROCWINDOWS (Press key
7) One of the impressive, and
useful, features of BBC BASIC
is the ability to limit writing and
drawing on the screen to
restricted sections, known as
text and graphics windows. The
drawing program described
elsewhere in this issue uses
these features. This procedure
provides another illustration
having two separate windows.
In the left-hand one, random
triangles are drawn in four
colours, and every so often the
graphics window is cleared to a
new background colour. On the
right-hand side of the screen is
a scrolling text window.
Admittedly, the scrolling does
hesitate slightly when the
graphics window is cleared, but
the procedure effectively
demonstrates how text and
graphics windows can both be
active at (nearly) the same time.

PROCTRIANGLES (Press
key 8) If you have friends with
epileptic tendencies then this
demonstration is probably not
for them. It uses Mode 2 and all
16 colour effects to show the
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speed with which triangles can
be used to fill large areas of the
screen with everchanging
patterns. In addition, it uses
values for the first parameter of
the GCOL statement which are
outside the defined limit (ie
values of 5, 6 and 7). The result
of this is to draw striped
triangles: there is a whole new
area for experimentation here
There are rumours that this
feature is actually a fault on the
video ULA chip. Certainly, the
Torch microcomputer (the
business version of the BBC
micro) does not draw striped
triangles when running this
routine.

Demo 6 follows the trend set by Demo
5 but this time fills them in.

The apparently striped triangles
of Demo 8 are caused by using an
out-of-range GCOL statement.

32K MODEL A OR MODEL B

The powerful window function is shown
in Demo 7.
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MULTIPLE GRAPHICS DEMO

100 KEM  Grarnics lemonstration

110 REM u

120 KEM 1 b Nicholis Dec 1982

130 ReH

140 REM  See text for detsils of

150 KM the different demonstrations

160 REM 950  MOVE 0,0
170 REH Prant title rase "menu” 960 PLOTBS KLZsR2L
180 KEM 970 PLOT8S,05K2%
190 0N ERKOK GOTO350 980  FOR 05= 0 18 1000NEXT
200 MODE7 990 F=INKEY(0)
210 PROCCURSE 1000 UNTILF31
220 PROCINSTR 1010 F=F-48
230 GOTO260 1020 ENIPROC
240 F=INKEY(10) 1030 KEW
250 F=F-48 1040 REM Ellirses - outline snd solid
260 IF F<L OR F>Y GOTO240 1050 REM
270 ON F GOTQ 280+290,300310,320,330+340,350,360 1060 uEF PROCELLIFSECFILLY)
280 MODE 1!PROCCURSE : FROCDRAW( 5)tG0T0260 1070 1F FILL7 0 THEN 275 ELSE 24=85
290 HODE 1:PROCCURSE $PROCIRANC 21)160T0260
300 MOLE 13FROCCURSE $PROCFILL :G0T0260
310 NOUE2!PROCCURSE {PROCRECTANGLES: GOT0260
320 MODE1!PROCCURSE tPROCELLIFSE( 0)160T0260 itlo  ecoLtz
330 MODE1:PROCCURSE tPROCELLIPSE( 1)160T0260 1120 10200 ) BZ=FHIC200)
340 HODE1 :PROCCURSE {PROCWINDOWS!GOT0260 1130 )(/. HIIC 880 14201 I 624 )4200
350 MODE2:PROCCURSE {PROCTRIANGLES $G0T0260 1140 INC=RNI( 180)
360 MODE7 tPROCCURSE tPROCINSTR$G0T0260 1150 NZ=100
370 REW 1160 P=2AFT/(NI-1)
380 REM Lines and dotled lines 1170 C1=COS¢ INC)IS1=SINC INC)
390 REJ 1180 C2=CUSEP)SSZ=GINCP)
400 TEF PROCIRAM(2%) 1190 €3=1153:
410 REPEAT 1200 VIU29,XLi VG
20 06 1210 NOVECAZECE )1 A%4S1)
430 X%=RNIK 1279)1Y7=RNIK 1023) 1220 FOR MZ=1TONZ
440 NI 7)) 1230 IF FILLZCY0 THER HOVE 010
450 B=RNI(7) 1240 X1=AZXC3IY1=RZAS3
460 IFAYX=EL GOT0450 1250 mmzz,mm YIXS1 )y XIXS14YIXC)
470 VIU19205A%050,0 1260 XC2-53462
480 VU195 11B%1050,016C0L 051 1270 5 SIXC24CINS2
490 FOR Uz= 0TO 1279 STEF20 1280 C3=T1
500 MOVE UZs0 1290 NEXT
510 PLOT ZksXisY; 1300 FOR G=0T0 3000INEXT
520 PLOT Bttsuni02s 1310 F=INKEY(0)
530 NEXT 1320 UNTILF21
540 FOR W= 0 T0 1023 STEF20 1330 F=F -4y
550 MOVE 1279W% 1340 ENIPROC
560 PLOT ZisXisYZL 1350 KEM
570 PLOT Z%,05(1023-W1) 1360 REM [erid patlern chenges
580 NEXT 1370 REH
590 FoINKEV(O) 1380 DEF PROCTRIAMGLES
600  UNTIL F>1 1390 CLG
610 F=F-48 1400 REPEAT
620 ENDPROG 1410 GCOLRNIC7 )y RNIC 7 )
430 REM 1420 X=RNIC 40 )1 Y=RNIC 512 )
&40 “E"l Triznsles 1430 PLOTSY, 6401Xs 51
€50 R 1440 PLOTES) 840X, 5104
860 BEF PROCFILL 1450 PLOTBS: 6404, 5124Y
670 1460 PLOTES,840-X,512-Y
680 REPEAT 1470 F=INKEY(0)
690 AX=RNIC 12793 BL=RNIC 1023) 1480 UNTILF31
700 CZ=RNDC1279)!I0i=RND( 1023) 1490 F=
710 EX=RNIC 1279)F7=RNIK 1023 ) 500 ENDPROC
720 MOVE AXyBX N
730 MOVE CiyD% i
£ AR ;E: Instruction menu
750  FOR 0%= 0 T0 10003NEXT
Lol Lo DEF PROCINSTK
7707 NIILEY FRINT/**This is a desonslration rrosram which®
7B01E<F-48 PRINT"illustrates some of Lhe sraphics”
7239, ENIEROD PRINT"facilities of the BEC Microcowruler.”
800, REN PRINT’/“Press one of the Keus 0~9 Lo oblain”
810 REN Reclangles in 16 colour effects PRINT"2 demonstration, To obtain another®
820 REN PRINT"denonstralions rress a different kew,”
830 nEr PROCRECTANGLES PRINT’/**1 - draws continuous lines"
840 FPRINT"2 - draus dotled lines”
850 REPEM’ FRINT"3 - rlots triandles in inverse"
860  ZX=RNI(2) PRINT"4 - rlots rectansles in B colours"
870 AX=RNIX15) PRINT"S - draws ellirses’
L 880  RIZ=RNIX 400)420 1670 PRINT"6 - draus ellirses and fills then”
v

890  R2X=RNIK 400)+20
NI 1279-R1%)
910 YX=RNIM 1023-R2%)

930 VDU29»XX5Yi
940 MOVE R1Xs0
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32K MODEL A OR MODEL B

s 1730 REN

I
1680 PRINT"7 - texl and grarhics windows" 2000 PLOTBS,RNI( 500 )sRND( 900 )
1690 PRINT"8 - randow patlerns st 160%236 rixels” 2010 F=I”KEV(0)I!F F>1 F=F-481NX=1000
1700 FRINT"9 - disrlaue INSTRUCTIONS again” 2020
1710 F=BET-48 2030 IF F(l OR F>9 F=9
1720 ENDPROC 2040 ENDPROC

1740 REM  Rewove ¢
L Listing 1. The graphics demonstration program.
1760 IEF PROCCURSE

1770 TEFE00=103P&FE01=32

1780 ENDFROC

1790 REM

1800 REM Text and srarhics windows

1810 REH

1820 IEF PROCWINLOWS

1830 VDU28120131139,25

1840 COLOURY{PRINT"THIS EXANPLE LASTS"’"ABOUT 30 SECONDS

1850 VIU24550550350059005

1860 VDU28520+20+3955

1870 VDU19+0+2y050+051912145050501195353101010+1911+6+0s
0,0

1880 COLOUR129

1890 COLOUR2

1900 GCOLO»130

1910 CLSICLE

1920 MX=0:L%=0

1930 FOR NX=170300

1940 NA=MX+1:IF MX<10 THEN GOTO1990

1950  Mx=01 PR[NTVXNT( NX/10)i" Exewrle of texi"’"and dra
phics windows'

1960 LA=LX+1IF LX<5:60T01990

1970  GCOLO» 128+RNIK4)ICLG

1980 Lz=0
1990 GCOLO»RNIK7)
-

Choose your character type carefully. o .Barhanans
recover quickly but their magic doesn’t come easily. A
izard? Slow on the draw and slow to mature...but
e long enough and grow wise enough and your
lightning bolts are almost unstoppable. . .

mVnﬂeysaml-nmegnmofndvmmmlndmmvﬂ ‘You may choose one of five character types
to be your personal ‘extension of self’ to battle and pit your wits against a number of monsters. Find
treasure, fight a Thunder-Lizard in the arid deserts of the Valley, conquer a Kraken in the lakes
surrounding meddeemples of Y’Nagioth or cauterise a Wraith in the Black Tower. In fact, live out
the fantasies you've only dared dream about. BUT BEWARE. . . more die than live to tell the tale.

You've read the program (Computing Today — April ‘82) ... Now buy the-tape. Tape versions (£11.45
eﬂchile&PandVAT)nvmlahlefor‘ZXSpecmlm(“sK) Atari 400 and 800 (32K), Tandy TRS-80
Model 1 Level 2, BBC Model A and B, Sharp MZ-80A, Sharp MZ-80K (18K), VIC-20 (with 16K
RAM pack) and PET (New ROM. 16K RAM minimum). Disc version (£13.95 each inc P&P and
VAT)svaihblefor.AppleH 3.3), Sharp MZ-80A, SIInrpMZ-SUKaIIdPEl'SﬂSZ(&)SOngS)
ull instructions are included with ﬂngﬂme,b\lllfyouwan(moredmilon program, a 16 page

reprint of the original ‘Complltil\g Today’ article is available at £1.95 all inclusive.

T AR R R R B R R T D T 3

Fill in the coupon { Please send me the following versions of e T i
return it to: |y v-ulq Tane[. e ;%ilrl-“ all |n|emali(;nal Money Order '(:‘ulele Alssl;lelfeds,snry) for: |

inclusive of an L o S S (Made payable to ASP L |

ASP Software, I Discoaiiainis @£13.95 all inclusive of 3| “or Debit my Access/Barclaycard |
ASPLtd, : P&P and VAT. (delefe as necessary) |

145 Charing Cross Road, | ESENETRERREET A TE .
8 | Please use BLOCK CAPITALS |

London WC2H OEE | NAME(Mr/Mrs/Miss) .

|
and become one | ADDRESS

of tHe MY O PIAY o5 | Sevvseibnnssiiiommomeysiapmmms vhmsmsnasosanimis
e Valley. . . | gnature ..

- I e
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S Draper

ENVELOPE

DESIGN

Utilising the BBC
Micro’s SOUND
capability is
facilitated by this
program for designing
ENVELOPEs for

complex sound effects.

he program given here is

intended as an aid to

designing ENVELOPEs for
complex sound effects, or for the
simulation of musical
instruments. In use it presents a
time graph of the envelope's
amplitude and pitch, all
parameters being alterable in
real time, and the present
envelope being played on
demand. When the user is
satisfied with one envelope he
may either go on to design
another (up to twenty at one time
may be stored), or get a printout
of the ENVELOPE and SOUND

commands needed to use the
envelope in a program.

USING THE PROGRAM

‘When the program is run an
initial graph will appear on the
screen. To the right of itisa
menu, and the parameter to be
altered may be chosen by
moving a pointer on this menu.
This is done by means of the
cursor up and down keys, and
the present choice will be shown
in the menu in reverse graphics.
When the desired parameter
has been chosen it can be altered

=L
USTAIN
RELEAS
MHXVO
>2ULUOL .

by means of the 'I' and ‘D’ keys:

'I" increments the currently
selected parameter, and ‘D’
decrements it. The other controls
are as follows:

A . . . Raise pitch of sound
produced.
Shift (~~ ) . . . Lower pitch of
sound produced.

T...Change type of sound
produced (sound, pulse, noise).
R...Change pitch envelope
from auto-repeat to non-
repeating or vice versa.
N...go on to next envelope.

36
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32K MODEL A OR MO
PSR e G S R e e e e S R e T

Ao i i TECHNICAL DETAILS

Statement Function Action Th; onl};{ t}}m]mgds that iahI s

. thi i , 1 think,
Lines 10-60 Setup Sets up arrays for the various r}?e ?;x41,51 s?:tel;grirsn hn;nl 30

envelope parameters. and the *FX15,1 on line 390.

Lines 70-125 Constants Reéds constant values into *FX4,1 simply allows the cursor
: 5 their respective arrays. keys to be accessed by the GET
Line 140 First iSets the envelope no. to the statement (cursor up returning
irst one.
Lines 150-200 Env set Sets up constants for a new ;‘;‘rgluﬁgéfg;?%?g \irz?;aci:v&r:e
» envelope. . .
Lines 210, 220 Screen Clears to Mode 4, and defines
) text and graphics windows. o
Lines 230, 240 Initialize Puts initial values into the

present envelope parameters
array.
Displays the initial envelope.

;_ !

i

Lines 250,260 | Initdisplay

Line 270 Start loop Beginning of the envelope S
defining loop. VoLure
Lines 280-365 Controls Get input from keyboard. E§§
Line 380 Display Draw a new graph if some L g
parameter has been changed. BEIEY
Line 400 Loopend Terminate inner loop if the o T

control used was either N or Q.
Place the values finally decided]
on in the parameter arrays.

Lines 410-465 Array place

Adjusting the scaling of the time period.

Line 470 Loopeénd Terminate outer loop if control keyboard type ahead buffer —
used was Q. this is necessary to ensure that the
Lines 480-590 Printout Output the ENVELOPE and controls only operate when
SOUND commands geeded actually being pressed and do
for the envelopes which have [l hot continge to.do so for a while
been defined. afterwards, as would otherwise
Lines 600-860 Display Defines a procedure to draw be the case.
auto scaled graphs of volume The only other thing is the use
and pitch against time. of the variable DIS as a logical
Lines 870-950 Rangecheck | Checks that no parameters variable on line 380. Here the
have been altered to a value statement IF DIS is short for IF
outside their legal range. DIS = TRUE — this has been used
Lines 960-1050 Placemenu Prints the menu out onto the in several places.

text window.
Moves the pointer on the
menu.

Unfortunately the program is
too long to fit into a model A
although a stripped down version

Lines 1060-1160 | Pointer move

Lines 1170-1200 | Playnote Playsdthe presently defined handling only one envelope at a
sound. i 5
Lines 1210, 1220 | FNINC Defines a function to dms U E e e
increment a parameter. riiem
Lines 1230, 1240 | FNDEC Defines a function to E; i
decrement a parameter. ,'i
Lines 1250-1320 | Frequency Prints out the frequency of the A
present sound. T1mIne
Lines 1330-1360 | Repeat Alters the display after pitch %
envelope has been changed to Vit
or from auto repeat. T
Lines 2000-2020 | Type Prints out type of sound. m&&g
Lines 5000-5030 | Noise Defines envelopes for noise S

pulse type sounds. ofTifte

Q. . . Quit. The program will
then print out the ENVELOPE
and SOUND commands needed
for all the envelopes previously
defined.

P. . . Plays present sound once.

Since the use of long variable

and PROCedure names

in the program makes it fairly
readable there is really not much
to be said here. For those who
have not used the BBC for long
though it might be worthwhile
pointing out what a few of the
more unusual statements do.

The final envelope design.

SOUND MO 1
ENVELOPE N.129.0.0.0,0.2.4.32,3, -2, 2,31
t26

SOT 1.%,83.12
PRESS ANV KEY TO CONTINE

The parameter printout.
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ENVELOPE DESIGN 32K MODEL A OR MODEL B
e e S e 7 |

(

10 e
20 DIM FITCHSTEP1(20),FITCHSTEF2(20),FPITCHSTER3(Z0) 680 VDU
30 DIM PITCHTIME1(Z0), PIertlnEz(znw,FIrLHxInEa( 20) 690 MOVE100,

40 DIM PERIOD(20),STPTIME(20),RFT(Z 700 DRAR. HUNDREDTHSXAC12)/A(8) 1100, 100 +VOLSCALEXA(12)
mnmanumnummwn»wmnmnnmu%unnn 748 PLOTL, CACLS)=AC121 1RHINDREDTS/ALY) o (ALIS-ACHE) 1Y
[atzey, TYEE20)
DIH HAXUOL(20) | TARGETUOL(207; A(L0) ANIN(A) SNAX (130 720 DIFF TIHE=SxA (61— (AC13)~AC12))/A(9)-AL12) /AL
HEsSAGES (157, YFES (1) 730 PLOT1,HUNDREDTHSXDIFFTIME, L0 %00l SCAL ExDTEFTIHE

FORLOOPE0TOLS 740 DRAW 950,1

80 READ MIN(LOOP),MAX(LOOF) 750 HOVE100,525

0 NEXTLOG
100 FORMESSAGE=0TO1 778 ReFEAT
130 "°RERD HESSAGES (MESSAGE) PLOT17,HUNDREDTHSXA(3) , AC0) XA (3) x4
120 NEXTMESSAGE 7n FLOT17,HUNDREDTHS®A(4) , A(1)XA(4) x4
125 TYFE$(0)="SOUND"$TYFES$(1)="PULSE" { TYPE$(2)="NOISE" 800  PLOT17, HUNDREDTHENA(5) ;K D RALS) 4
130 XFX4,1 810  X=X+A(3)+A(4

)+
G20 UNTIONGT PITORREFEAT OR X>=TTALTINE
830 IF PITCHREFEAT OR X»>=TTALTIME THEN ENDFROC

ALSE 840 PLOT17, HUNDREDTHSX (TTALTIHE-X) ,0
850 ENDPROC
860 ENDFROC
£70 DEFPROCRANGECHECK
b AkCHECVLDDF)&MIN(rHEEyLUuP) THEN ACCHECKLOOP) =
2 070310561 133,31, SHEEEHEEH " i 2
e UL LG ——— | L A(EHFCVLDDF) MAX(CHECKLOOP) THEN A(CHECKLOOF

WX CHECKLOBP

: 21A(12)=100:A(13)=50
250 FROCPLACEMENU
260 FROCDISFLAY
270 REFEAT

280 CON=GET

930 IFCON=ASC("I")THEN A(7)-1 ELSE
30 TFCAImA12) WD A(P)<DITRCACIA)ACIZ) AND A(9I50
THER AC3) AL

950 ENDFR
290 IFCON=139 THENFARANETER= (FARAMETER+13)MOD141PROC g0 DEF?RDLPLALEHENU
FOINTER (1 970
300 IFCON=138THENFARAMETER= (PARAMETER+ 1) MOD14:PROCE 080 BRINTHFITCHH
X 990 FRINT'REF$OFFFL/STEFFI/STERFI/STEFT/STERLT/STEF2T/S

SC("F") THENFROCFLAYNOTE

W = TER3
SC (I ) THENA (PARAMETER) =FNICA(PARAMETER) {000 pRoNT/“TIMING"/

PRINT"FERTOD STEP-T"/

PRINT' "UOLUME" ©

PRINTIATIAGK OSCAY. BUSTATHRELEABENAXURILSIRBUDL.Y
FRINT/" PITCH OF NOTE ="

ENDFROC

DEFFROCFOINTER (CHANGE)

PREVIOUS= (PARANETER+CHANGE)HOD14

DOWN=FR
370 FROCRANGECHECK P >
an R b rar LA 1020 TFPREVIOUS>7 THEN DOKN=DOMN+B ELSE IF FREVIOUSSS 0O
390 XFXL5,1 iHESS
00 Dtheascown o coussscoan e e
410 PITCHSTEPL(N)=A(0) SPITCHSTEPZ(N)=A(1) IPITCHSTEPBC 1130 TrpamaMeTERes THEN DONN=DOHN+8 ELSE IF FARAMETERSS
Wy=acz) DORN=DOWN+4
»LISTAZO, 130 COLOUR129$COLOURD
420 PITCHTIMEL(N)=A(3) SPITCHTINEZ(N)=A(4) {PITCHTINES(N) 1140 PRINTTAE(0,DONN) jMESSAGES (FARAMETER
=a(5) 1150 COLOUR1:COLOUR128

430 PERIOD(N)=A(6) iSTFTIME(N)=A(7) 1160 ENDPROC

440 ATTACK(N)=A(8) {DECAY(N)=A(9) 1SUSTAIN(N)=A(10) tRELEA 1170 DEFFROCPLAYNOTE
SECN)=AC11) 1175 IFTYFEZ0THENS000
250 HAXVOL (1) =6 (12) | TARGETVOL () =A (1) iFREQCN) =F 1180 ENVELOFE1,A(7)+PITCHREFEAT EOR128,AC0),AC1),A(2),A
460 RETQ0SPITCHREPEAT £0K120 3),A(4),A(5),A(8) ,A(9),A(10),A(11),A(12) 413
265 TrrEC 1190 SOUND1,1,F,A(4)
170 UNTELCONABE (e 1200 ENDPROC
480 FORENV=0 TO 1210 DEFFNICX)
490 1220 =X+INTCABS(X/10)+1)
00 FRINT/"S0UND KO, sENe 1230 DEFFND(X)
FRINT/"ENVELOPE ‘N, }STFTIHE (ENV) 4RPTCENV) 37, 3P 1240 “X-INTCABS(X/10)+1)
CHBTERS CENG) oo} 1250 DATA -127,127,-127,127,~127,127,0,255,0,255,0,255,1
FRINTPITCHSTERZ (ENV) " JPITCHSTERS (ENU) 11, 5pITe 125511)127,1,127
HTIHES (ENV) ;0 1260 DATA -127,127,-127,0,~127 =
30 PRINTFITEHTIHE CENU) 3", " S FITCHTINES (ENY) § 1270 DATA PI/STEP.FI/STEF,PI/STEP,T/STEP!.T/STEPZ;T/STEP
5~n FTYPE(ENV) >0 THENPRINT",0,0,0,0,0,0"ELSEPRINT","; 3,PERIOD,STEP-T
T el e O ENU)","IRELEASECE 1280 DATA ATTACK,DECAY,SUSTAIN,RELEASE, HAXUOL.,SUSVOL.
Vo35, i HAXVOL CEN) 3, S TARGETUOL CENU) 1271, DEFDRON
TSy ST IFED THENFRINT'ENUELOPE M,0,0,0,0,0,0,"3ATT 1500 P 256 nobass
CK(ENU) 320 IDECAT(ENV) 3 | SUSTATN(ENVS 1, LkelEastEnng 1310 ERINTIRAL0 2003 SSRE
4" MAXVOL (ENV) ",“'TARGETVUL(ENU) k320 ENDEROS

F TYPE>0 THENFRINT'"SOUND&LO1,N," jFREQCENV) ;v , vy 1330 SEPFROCKEr
PERTOD (ENV) $ PRINT"SOUNDR100 , M, " } AXTYPE (CENV, -1 s s pEkrpp; 1340 FRINTTAEC0,2)}"REF:"} {IFPITCHREPEAT PRINT'ON " ELSE

ENV) ELSE PRINT"SOUND 1,N,";FRERCENY);","} PRINT OFFL

560 PRINT'"PRESS ANY KEY 1O CONTINGE.w 0 1250, ERUCOIEFIAY

570 DUMMY=GET 1360 ENDPROC

580 NEXTEND 2000 DEFFROCTYPE

590 END. 2080 FRINTTAR (0,31 S TYFER(TYPE)

600 DEFFROCDISFLAY 2020 ENDF]

610 TTALTINE=A(6IS-A(7)XA(13) /ACIL) 5000 ENVELOREL, AC7) +PITCHREPEAT EOR1Z8,AC0),A(1),AC2) 1

620 HUNDREDTHS=850/TTALTIME SLRCAl Al Dl 0a 0ol

AU TFACIZYACIS) THEE VoLetALEw e NUELOFEZ, A (7) +PITCHREFEAT EOR128,0,0,0,0,0,0,A(8)
| 232 1rac CALE=850/A(12) ELSE VOLSCALE 7010 CAVELORER, ALT) 1PITCHRS

5020 SOUNDR1D1,1oF (4 + SOUNDE100 2, TYPEXA-1,AC6)
650 MOVE100,950DRAK100,100DRAH9S0, 100 030, ENDEROC,

s xgg:mnvsvou.vu SPRINTINT(TTALTINE) Listing 1 A proghasi fo dssign
5,945:IFA(13)7A(12) THEN PRINTAC13) ELSE PRINTA i
(12) ENVEI?OPE: for complex sound effects.

J
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Software for the BBC Micro

A ROM based spread
sheet program.

Debugging Program

in ROM, one on tape. Essential for the
machine code programmer. An ideal
complement to the assembler built into the

BBC machine.
The word processor for the BBC machine. H
This ROM based word processor has DISk Docmr
received superb reviews. A ROM containing useful
Supplied with full spiral bound manual and disk ut||itynprogra?ns.
cassette containing an example Enables the recovery of
document and free typing tutor program. any data off the disk
Now available from stock. Quantity including deleted files etc.

Discounts.
\ £39.00 + £1.50 p&p + VAT.

foundinthe arcades— veryfastand  to produce an exciting game —

arcade version.

£7.80 +VAT

£7.80 +VAT

2 machine code debugging programs — one

High speed and' high resolution
game much like the ‘Galaxians' graphics are combined in this game

also works with joysticks. almost identical to the original

trade discounts

|We give very generousl

Cash or royalties — we
pay the best rates
around for any good
BBC micro software.
Our tapes are guaranteed to

. work on all Operating Systems.
High resolution graphics with

Another game that has received
thousands of skill levels — more  very favourable reviews — Fast and cOMPUTER
featuresthan any other chess game.  addictive. B ,; o
 £10.00 + VAT. £7.80 +VAT e WONUEIR

16 Wayside, Chipperfield,

Herts, WD4 91).tel (09277) 69727
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lan Nicholls

JOYSTICKS
ONTHE

Software to help you
use your joysticks on
the BBC Micro

any people have bought
the joystick offered by
Acorn as part of the

BBC Microcomputer system, or
an equivalent product, plugged
them in, and then found that
their favourite programs refuse
to take any notice of them. To
be able to use the joysticks you
must include in your program
the instructions which will read
values from them. This
instruction is the BASIC word
ADVAL. In this article we will
explore the use of ADVAL and
see how to produce a drawing
program which uses the
]oysllllcks, but not the keyboard
at all.

HOW JOYSTICKS
WORK

Let's begin by looking at how
the joysticks actually work.
Inside they are very simple
consisting of just two

potentiometers (variable
resistors) and an on/off push
button. If you move the joystick
vertically, then only one
potentiometer moves, and if you
move it horizontally, then only
the other moves. Moving in any
other direction, both
potentiometers move. Figure 1
shows this diagrammatically.

As the joystick is moved the
sliders move inside the
potentiometers, and the voltages
on the sliders range from O to
1.8 volts. The BBC joysticks are
arranged as in Fig. 1. Holding
the joystick with the Fire button
pointing away from you, the
following ‘horizontal’ and
‘vertical” voltages are obtained:

The voltages are fed to the
analogue to digital converter
(ADC) chip, the uPD7002,
where they are converted into
numbers between 0 and 4095
which the machine operating
system then multiplies by 16 to
give numbers between 0 and
65520, as shown in the column
labelled 'ADC reading’. These
readings thus change in units of
16. The chip used has a
resolution of 12 bits giving
numbers between O and 4095.
The software can cope with
future chips which have
resolutions up to 16 bits; in this
case the readings would change
in steps of 1 between 0 and
65535

Joystick Position

Extreme left — horizontal voltage, 1.8 volts
Extreme right — horizontal voltage, O volts
Top — vertical voltage, 1.8 volts

Bottom — vertical voltage, O volts

ADC reading
65520

0
65520
0

JOYSTICK

+1.8 VOLTS

VERTICAL
POTENTIOMETER

+1.8
VOLTS

HORIZONTAL
POTENTIOMETER

SLIDERS'

@ VOLTS

Fig. 1. The arrangement of the BBC Joysticks.

DRAWING FIRE!

We have progressed far enough
to write a short program to draw
on the screen. If we were to use
the values produced by the
ADC chip directly then any
points we plotted would rapidly
disappear off the screen, since
we would be trying to plot
values from 0 to 65520, but we
can only plot values up to 1279
horizontally and 1023 vertically,
so we must scale the values
accordingly. We must multiply
the vertical, Y, values by 1023/
65520 and the horizontal, X,
values by 1279/65520. Also, we
want the value X=0, Y=0 to be
in the left hand corner of the
screen so we will have to modify
the X value by subtracting it
from 65520.
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The ADVAL function usually
takes the five positive values
ADVAL(0) to ADVAL(4); it can
also take the values
ADVAL(-1) to ADVAL(-9),
their use will be explained later.

he four positive values 1 to 4
are the channel numbers.

‘What is happening is that the
joystick cannot simultaneously
reach the limits of travel of both
potentiometers at the same time,
which would be necessary to
plot right into all four corners.
You will find that it possibly can
reach one or two corners, but

reads the left hand joystick’s horizontal value
reads the left hand joystick’s vertical value
reads the right-hand joystick’s horizontal value
reads the right hand joystick's vertical value

ADVAL(O) performs the special
function of reading which of the
Fire buttons has been pressed.
If we use the statement:
fire$=ADVAL (8) AND 3
in a program then:
fire% = 0 means no button
is being pressed
fire% = 1 means the left-
hand button is being
pressed
fire% = 2 means the right-
hand button is being
pressed
fire% = 3 means both
buttons are being pressed

We can now try Listing | which
will run on a Model A or B. If
you run this program, nothing
will happen until you press one
of the Fire buttons on the
joystick (not both at the same
time — see line 180). A box
round the edge of the display
will appear and the message
‘Joystick No. Z', where Z will be
lor 2. If Zis | then the joystick
you are holding is the left-hand
one, if Z is 2 then it is the right-
hand one. It is worth putting
sticky labels on the joysticks to
remind you of this if yours, like
mine, are not marked in any
way.

SCALING UP

When you move the joystick a
line of dots will follow its path
round the screen. If you now
move the joystick keeping it as
far from the centre position as
possible, you would probably
expect it to follow the edges of
the box. However, at the
corners of the box you will find
something like this:

not all four. This will be
important to us in applications
where we do want to reach
every part of the screen. To
overcome this problem we will
have to use scaling factors
different from those given
above. Listing 2 gives us a
means of finding out what these
new scaling factors should be.
They will differ for each
joystick.

When you run Listing 2, you
will see the following type of
display:

MODEL A AND B

In the example above, Y =
(ADVAL(2) — 32) By 1023/65472

If you press the Fire button
on each of the joysticks, the
message in the middle of the
screen will tell you which
number the computer assigns to
the buttons. You will find,
hopefully, that Fire button 1 is
on the joystick which controls
channels 1 and 2: this is the
left-hand joystick.

The bottom two lines of the
display produced by Listing 2
show the lowest and highest
values where ADVAL(1I) and
ADVAL(2) are the same, and
where ADVAL(3) and
ADVAL(4) are the same. In
other words, these are the
lowest and highest values which
can be obtained simultaneously
in the vertical and horizontal
directions for each joystick. If
we use these values as the
scaling factors, then we will be
able to reach any point in the
desired plotting area.

CHANNEL

ADVAL(1)
ADVAL(2)
ADVAL(3)
ADVAL(4)

VALUE

THIS IS FIRE BUTTON No 1
ADVAL(l) = ADVAL(2) AT — min 352

ADVAL(3) =

ADVAL(4) AT — min 1056

MINIMUM MAXIMUM
32 65392
32 65504
48 65520
48 65520
— max 59568
— max 62640

As you move each of the
joysticks the numbers for
ADVAL(1) and ADVAL(2) or
ADVAL(3) and ADVAL(4),
under the column headed
VALUE will change. The
numbers under the columns
headed MINIMUM and
MAXIMUM will keep track of
the minimum and maximum
values which can be obtained
on each channel. Ideally these
should be 0 and 65520. The
above numbers, obtained with
an actual BBC joystick show
that the ideal is not usually
possible.

If you want to make sure that
the computer actually reads the
value 0, say, when the left-hand
joystick is at the bottom of its
travel and 1023 when it is at the
top, then ADVAL(2) needs to be
scaled as follows:

¥=(ADVAL (2) -MINIMUM) ¥1023/ (MAXIMUM~
MINIMUM)

A bit of dexterity is needed
to find these values: move the
joystick slowly around in a
circle keeping it as far away
from the centre point as
possible. Watch the values on
channels 1 and 2 (or 3 and 4)
until they become nearly equal,
either at a low value or at a
high value. Now move the
joystick even more slowly, in
very small steps, trying to bring
the two numbers as close
together as possible. Suddenly
(we hope!) the number against
‘min’ or ‘max’ will change from
O to a larger number. Repeat
for the other position on the
joystick, and then for the other
joystick.

THE MAIN THEME

We now have both joysticks
calibrated and can turn to
Listing 3, which is quite a
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JOYSTICK ON THE BBC

sophisticated drawing program,
offering various 'menu’ choices
to the user which are selected
using the right-hand joystick
and its Fire button. The left-
hand joystick and Fire button
are used to draw on the screen.
The program requires a Model
B or 32K Model A. The various
menu choices are:

Procedure PROCcolour

1) colour to be used when
drawing (one of four
possible colours)

2) draw using triangles

3) draw using lines

4) draw using dotted lines

8) draw using points

6) move to menu which allows
changes of colour and of
drawing action (Procedure
PROCchng-col)

7) Clear the screen

Procedure PROCchng-col

1) Change the mode of
drawing action from direct
over-plotting to the use of
Boolean options (Procedure
PROCchng-act)

2) Change the actual set of
four colours available
(Procedure PROCalter-col)

Procedure PROCchng-act

1) Direct over-plotting (normal
drawing mode)

2) Draw using AND

) Draw using OR

) Draw using EXOR

) Draw by inverting what is
already on the screen.

Procedure PROCalter-col

1) Change logical colour A(A
= Oto 3) — YES/NO?

2) If answer to 1 is YES, choose
one of the 16 possible
colours to be the actual
colour displayed when the
corresponding logical
colour (0 to 3) is used.

The procedure PROCcalibrate
is used to read in values
obtained from the calibration
program, Listing 2, and then to
calculate the appropriate
scaling factors to be used.
Readers will need to
substitute their own values in
the DATA statement. Line 870,
the READ statement, reads in
four variables onemin, onemax,
two and three. Readers should

substitute the following values
from using their joysticks with
Listing 2 in the DATA statement
line.

minimum value
where ADVAL(1)
= ADVAL(2) for
left joystick
maximum value
where ADVAL(1)
= ADVAL(2) for
left joystick
minimum value
obtained on
channel,
ADVAL(3)
maximum value
obtained on
channel,
ADVAL(3)

HOW IT RUNS

The main part of the program is
contained in line 570 to 620

570 REPEAT

580 PROCread(39,0)

590 IF fires=l OR fire=3 draw=1
ELSE draw=@:PROCflash

600 PROCcolour

610 PLOT plots+draw,X,¥

620 UNTIL FALSE

onemin —
onemax —
two =

three —

The important elements of these
six lines are as follows:

PROCread (scale, T%) This
procedure reads the left-hand
joystick position and calculates
the x and y co-ordinates,
appropriately scaled (x,y). It
then checks the two Fire
buttons. It also reads the
horizontal position of the right-
hand joystick and uses the
parameters ‘scale’ and T% as
follows. Firstly, it scales the
horizontal value such that at the
extreme left of the joystick's
travel, it returns a value of T%,
and at the opposite end of its
travel, it returns a value equal
to T% + scale. It then plots the
" A’ symbol at the horizontal
position, T% + scale, within a
one line text window at the
bottom of the screen. This text
window is produced by line
720:

720 VDU 28,0,31,39,30

PROCflash In order to be able
to draw successfully, most artists
need to be able to see the
pencil and paper. PROCflash
draws a flashing cursor, which
shows the point of our coloured
pencil. We need to be able to

move the cursor without
drawing on the screen. To do
this the program only draws
when Fire button 1 is pressed
(in which case the variable
draw takes the value 1,
otherwise it is 0 — see
beginning of line 590). To
prevent the cursor itself leaving
a mark as it is moved, it is
plotted twice using the
exclusive-or function, EXOR, in
the GCOL parameter. The
cursor itself is a small square,
made up from two triangles
centred at the current x and y
co-ordinates.

PROCcolour One of the
facilities in this procedure is to
choose whether to plot with
points, lines, etc: the
appropriate value is assigned to
plot% as follows:

triangles — plot% 84
lines — plot% 4
dotted lines — plot% = 28
points — plot% = 68

PLOT plot% + draw, x.y This
is the line which actually plots
on the screen if draw = 1. The
value of plot% will have been
determined by PROCcolour in
the previous statement.

To use the program, then,
use the right-hand joystick by
moving it left or right to select
the colour, choice of lines,
triangles, etc, which you wish to
use, and press its Fire button to
make your choice. Then use the
left-hand joystick to move the
flashing cursor about the
screen; when you are ready to
draw, press the left-hand Fire
button. Happy drawing!

A FINAL NOTE

Putting a negative number in
the ADVAL statement, such as
Y=ADVAL(— 4) enables you to
see how full any of the internal
buffers are. Putting in negative
numbers from — 1 to — 9 returns
the number of free spaces in the
following buffers:

Y=ADVAL(-) — keyboard buffer
Y=ADVAL(-2) — RS423input buffer
Y=ADVAL(-3) — RS423 output buffer
Y=ADVAL(~4) — printer output bufier
Y=ADVAL(-5 — SOUND O buffer
Y=ADVAL(—6) — SOUND I buffer
Y=ADVAL(~7) — SOUND 2 buffer
Y=ADVAL(-8 — SOUND 3 buffer
Y=ADVAL(-9) — SPEECH buffer

42
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MODEL A AND B

FireZ=AIVAL(0) AN 3
buttonz=( firex-1)x2
UNTIL(fireX=1 OR firex=1)
HODE 4
REN
REN Kereal forever
REN
KEPEAT
REH

REM draw box round edse of screen
KEM
HOVE 010

REM print Jowsiick no.
REM 1-lefis 2-rishi
KER
PRINTTAR( 1351305 "Jovstick No,"ifarel
REH
buttonk=( firel-1 K2
REM
REM rereat until fire builon rressed
KEH
KEFEAT
REH
REK calculate x and s values
et
=1279-AIVALL 1+buttonk k1277
YSATUAL( 21bus ont K128/ 45520
REN
KEN rlob & Foint et XY
REN
ELOTSS 1 X ¥
REN
REN see whelher bulton rressed
REM
FAres=AIVAL(0) AND 3
UNTIL( fire%i=1 OR firet=2)
5/0  KeM
560 REM if bulton presseds clear screen
590 REM and return to besinning
600 REM
810 0L
620 UNTIL FALSE

Listing 1. Joystick experimentation.

\ ( )
e

REM Joustick Exrerimeniation 100 REM Joustick calibration

REM by 110 REM by

REM 1 G Nicholls Dec 1982 120 REM 1 G Nicholls Dec 1982

REN 130 REM

KEM Wsit until 3 fire button is pressed 140 ON ERROR GOT0410

REPEAT 150 MODE7

s pending

N

160 LIH ACH)HIHINGA) s HAXC4)
170 FOR 1%=1T04

180 MINCIZ)=32000

190 HAX(I%)=32000

200 NEXT

210 onemin=0onemax=0} tuomin=0: Lwomsx=0
220 REM

230 REM Remove cursor

240 REH

250 UDUZ39011150501050501050

260 PRINTTARC 05 1);"CHANNEL " TAB( 15)
NIHUM® § TABC 33)3 " HAX THUM

270 03=STRINGS(39," *)

280 REM

290 REM Start of main rrosram looe

UALUE® $TAB 23 )i "HT

2§ TABC 25)IHING 1%)3 TAB( 35 )i KAXC 1)
350 NEXT
360 IF firex=0 OR firer=3 PRINTTAR(0,12)i0

400 PRINTTABC0s16);"ADVAL(3) = ADVALLA) AT =~ min
omini® "
410 PRINTTAR(23:17)i"- max *j Luon:
420 UNTIL FALSE
430 REM
440 REM End of main rrosram loor
450 Kek
460 LEF PROCread
470 fireZ=AIVAL(0) AND 3
460 FOR 1%=1T04
490 ALTH=AIVALL 1)
500 I ACLZICHINGIZ) NINCIZ)=ACIZ)
510 IF ACLZIPNAXCIZ) NAXCIZ)=AC1Z)
520 NEXT
530 1F AC1)=AC2) ANI' AC1)<8000 onew
540 1F AC1)=A(2) AND A 11354000 onemax=h(1)
550 1F AC3)=AC4) AND AC3)<B000 Lwomin=n(3)
560 IF AC3)=A(4) AND A(3)>54000 Lwomax=h(3)
570 ENDPROC
580 REN
590 REN Reslore cursor
600 REN
610 VIU23107111255505010505050
620 CLS
630 END

Listing 2. Joystick calibration.

econet

~

100 REN Drawing Prosram Using Jousticks

110 REM by

120 REN 1 G Nicholls December 1982

130 KEN

140 KEN Fress "ESCAPE" lo exil

150 REN

160 REN Kemove interlace Lo sive steady ricture
170 REK

180 X001

190 ON ERKOR GOT02340

220 KEN Initislisation
230 REM

240 DTN COL$(15)ACT_COLS
250 ACT_COLX(0)=0tACT SQ.: 1
260 ACT_COLA( 2)=3
270 RESTOKE 310
280 FOK 1%=07015
290 READ COLS(IZ)
300 NEXT

"

bla/whitesred/cxsny sreen/nas, vell/bluesblue/vel ]l s dree
nrcvan/redsuhite/bla

320 REH

330 REK Fesd in Jovstick calibrstion rarametlers

340 REM from calioraiion Frosram

350 REM

360 PROCCalibrate

370 ou=3120=01 L0681 colu=3

440 Us=STRINGS(40," ")
450 KEH
460 KEM
470 REM
480 PROCwindow

490 REH

500 REW Create srarhics window
510 REN

520 UDUZ4, 03132512793 10283

530 G=INKEY(50)

el ur Lext window al bottow of sores
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JOYSTICK ON THE BBC

MODEL A AND B

REH
550 REM Main prosram Lok
REH

570 REPEAT
580 PRUCread: 39,0)
590 IF fireX=1 OK firer=3 dra

400 PROCcolour
810 PLUT plotiidrawsioy
620 UNTIL FALSE

640 REM End of main rrosram loor

460 KEW Routine Lo rut rointer into text
670 REM window (rointer -t~ moved uith
680 REM risht hand Josstick)i also reade
690 KEM left hang Jowstick vslues

710 LEF PRUCread(scales %)
720 VU280, 31539130

e-AIVAL( 3)31 ¥scale/1023
b7%=INTC00)$SCALEX=INT( sealet 0. 1)
780 1F LabX<O THEN LabZ=0 ELSE IF LabX>SCALEX THEN tabl
LEX

FRINTTABL 050 )i SPC( TXHLab 03" 4§ SPC(39-T2-LabX )i
800 ENDPROC

10 REN

820 REM Calculate scaling paraneters

830 REM for Jouslick values

850 DEF PKOCcalibrate

860 RESTORE 980

670 REAL onewinsonenays Lwos Lhree
880 b=onemax-onemin

970 1=1279/1
980 IATA 352,59564, 481 65520
990 ENIPROC
REH
1010 REN Draw flashing cursor

1030 D(F FROCtLash
0

1050 "cbing.

HOVE -8y
1070 HOVE 248148
1080 PLOT B5-8yw+8
1090 PLOT 850%t8) 918
1100 GLOLZX:

1120 ENDPROC

1130 KEM

1140 KEH First menu orlions
EH

1180 DEF FicOLcolour
70 wik=tabi I

1180 IF fire Firer=1 GHUPKUC
1190 1F sit<4 colX=xxkiGLOL 2%rcol%
4 ENLIFROC

ENDPROC

FROCChns. col $ENLIPKOI
CLGIENIFROC

1270 i
1260 REM Two line text window 3t botion
1250 Rl of ssreen
1300 KEH

1310 IEF PROCwingow

1320 VU281 01315391493 COLOUKI 263015
1330 COLOUKO

1340 PRINTTANC A0 V10 0CKE

1350 COLOUKY

1360 PRINTTAKC 410 )i BLOCKS

1370 2

1380 PRINTTAK(H,0); BLOCKS

1390 COLOURS

1400 PRINTTARC 1200 KLOCKS 3

1410 COLOURO:COLOUR130

1420
1430
1440

1450
1460
1470 G

1480

1490 COLOURO:COLOURISO 1
1500 PRINTTARC32:0)3"COL *
1510 COLOUK1 $COLOUR131
1520 FRINTTAK(3610)3"CLS 5
1530 COLOUKY28:COLOURS

1560 REW Second menu 0rlions

1570 REM
1560 DEF PROCChns_col
1590 VIUZ810,31139,29
1600 COLOUR 3:CH i1
1810 mmmmo,cn-cmm SoLaur actionee

1630 mmumn,aw YES i

1650 PRINTTAKC30,0)i" WO "3
1640 COLOUK 3iCOLOUR 128

1670 G=INKEY(100)

1680 REPEAT

1690 PROCread(15,22)

1700 UNTIL (firex=z)

1710 IF 1abX<8 PROCchns.act
1720 PROCalter_col

1750 REM Third menu orLions
1760 REH

1770 DEF PROCchns_aet

1780 VDU2810,31,39,29

1790 COLOUR 3iCOLOUR 1283CLS

1800 FRINTTAK(0,0);*COLOUR ACTION *
1810 COLOUR 03COLOUR 129

1820 PRINTTABC 1470)3 "NORK "3

1830 COLOUK 130

1640 FRINTIARC19,0)i" N 5

1850 COLOUR

1860 m\mm S0 ok 03

1870 COLOUR 129

1880 PRINTTABI 29,03 EX0K 3

1890 COLOUR 130

1900 FRINTTABC3450)i" TNV "}

1910 COLOUR 3iCOLOUR 128

1920 G=INKEY(100)

1930 REPEAT

1940 PROCread 24 14)

1950 UNTIL (firex=2)

1960 Zx=1abX IV 5

1970 GCOL ZXscolZiPRUCANGOM

1760 ENDPROC

1990 K

2000 G Fourth ey ortions

2010 REN

2020 TEF PROCalter_col
2030 VIU2B10y31,39,29
2040 COLOUR 3iCOLOUR 1483015

2050 FOR_12=0103

2060 LXELENG CUL$ACT-COLK 1))

2070 PRINTTAK( 050 )" CHANGE COLOUK *§1%i" - *3COLSCACT. C
O 1) )i SPCC20-L)3

2080 COLOUR 03COLOUR 129

2090 PRINTTAKC30,0)"YES *i

2100 COLOUR 130

110 PRINTIARC34,0)i" NO 7

2120 COLOUR 3iCOLOUR 128

PRINTTARCO,1)i85
EINEV(S0)

£ AALC S K1 #18/1028

Do 1P vabico THEN ta

£=0 ELSE IF 1abZ>15 THEN Ladk

=1y
2250 LA=LENCCOL$(tabZ))

2260 Arez=AIVAL(0) AND 3

2270 PRINITABL1B,0 IEOLS(eba SPLCA-LIN
2280

5590 aCTLCOL 1Eos antUOULS s 12s LabZs00020
2300

2310 PROCwindow
2320 ENUPROC

2330 KEW Restore normal cursor
2340 VIUZ30111,255101010101050
2350 VIU26CLS

2360 KEN P et pessnen
2370 REPOK

£560 FRIN st line "iERL

2390 END

Listing 3. Drawing program using joysticks.
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COMPUTER COMPANY LIMITED

choice for microcomputer components

QUALITY & VALUE DELIVERY & SERVICE
Every product in our catalogue is carefully selected as We guarantee to despatch by 1t class post or Securicor
being of the highest quality and is backed by our every order received by us up to 3.30pm that day, for
12 month “no-quibble” guarantes. Most of our range is goods available from stock. That means that, due to
purchased from leading manufacturers such as Texas our commitment to massive in depth stocks, better than
Instruments, Motorola, National Semiconductor, Intel 96% of our product range is available to you within 24
etc. Our bulk buying power and low overheads énsure hours. Every product we sell is supported by our
that these products are sold at the lowest possible, technical enquiries department and datasheets are
often unbeatable prices. available on most products.
BBC MICROCOMPUTERS AND ACCESSORIES
BBC COMPUTERS BBC35 D\;C WZr%CablecM\é\lElng b ACORNSOFT BOOKS FOR THE
Mode! £346.95 X3+ way Gard Edge § BBC MICRO
Model B + Disc Interface gaaton | EEC30 DiscPower Cable E800 | Sop0t CreativsGrashi £ 750
nalogue Input Plug eal raphics .
e £225 | $8002 Graphs-Cheris £ 750
BBC MICRO DISC DRIVES FBCES 1M Eus Commmeir £350 | SBDO3 Forth £ 7580
BBC31  Single 100K Drive i .
Expandableio2x 100k £22900 | BBC ACCESSORIES Acormsoft producs belos ordeting
BBC32 Dual 100K Drives £340.00 P 9
BBC33 100K oK Deives BBC45 Joysticks (per pair) £1130
gl £122.00 BBC67 Eprom Programmer £57.95
BBC34 Dual 400K Drives £649.00 fessembled)
All disc drives (except BBC 33) complete
with Manual, Utilities Disc, and BBC MICRO COMPONENTS.
Connecting Cables. pradiorchy e
BBC UPGRADE KITS fanoor] o i £318
BBCA2B Complete Ato B Upgrade £44.75 R BC 7418348 iy
BC1 16K Memon £1800 | SBE03 Business Games £865 | 74r37as £ 031
BBC2  Printer/User 1/0KK £750 | SBEO4 Tree of Knowledge £865 | Doaeorn £ 450
BBC3  Disc Interface Kit £9500 | SBE0Z PeekoComputerinc DSBBLS120N £ 450
BBC4  Analogue Input Kit £ 6.70 anual £ 865 UPD7002 £ 450
BBC5  Serial 1/0 Rab Kit £730 | SBEOT Algebrail Manipulation £36.00
BBC6  Bus. Expansion Kit £ 6.45 £865 | 50Way Header £ 146
All kits are supplied with full fitting SBX01 Craetive Oraphics & 26 Way Header £176
instructions. esatie £865 | 34Way Header £ 206
SBX02 Graphs & Charts 40 Way Header £ 232
Cassette £865 | 15way DSt £215
SBBOT  Desk Diary IncManual £ 865 | &as bin gt £ 090
SBLO2  Lisp Cassette £1465 | 5way Din Skt £ 090
$BLOT  Forth Cassette £14.65 <
hil 8.
BBC CONNECTORS S50 SoheRdimuet £ 5es | BBCSOFTWAREIN RoM.
BBC21 Printer Cable and Amphenol SBGO3 Monsters £ 865 | Wordorocessor”View £52.00
Plug (notassembled)  £13.00 | SBGO4 Snapper £ 865 0Mos £36.00
BBC22 UserPort Connector and $BG15  Planetoid £ 865
Cable 36" SBGO6  Arcade Action £1035
BBC23 Cassette Lead SBGO5  Rocket Raid £ 8565
BBC24 7 Pin Din Plug SBG13  Meteors £ 865
BBC25 6 Pin Din Plug $BG14  Arcadians £ 865
BBC26 5 Pin Din Plug SBG10 Chess £865
THE ABOVE LIST SHOWS JUST A FEW OF THE ITEMS IN STOCK. PLEASE
TELEPHONE YOUR REQUIREMENTS — OR BETTER STILL SEND FOR OUR FREE CATALOGUE

-
Please complete this coupon for & copy of our FRE
catalogue.

NAME

ore from Education Establish ADDRESS.

andt Public Ci

MIDWICH COMPUTER COMPANY LIMITED
RICKINGHALL HOUSE. RICKINGHALL. SUFFOLK 1P22 1HH
TELEPHONE (0379) DIS5 898751
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S Draper

DISASSEMBLER

#2

To take a machine
code program from
memory and print it
out in assembl
language on the
screen, just read this
article.

he program given here

will take a machine code

program from anywhere
in memory and print it out on the
screen in assembly language. I
found it particularly useful for
understanding how some of my
old machine code programs
worked when I wanted to modify
them (I know — we should all
keep assembly language copies,
but who does). It is also very
useful for figuring out how other
peoples’ programs do some of the
clever things they do!

TECHNICAL DETAILS

There is nothing particularly
notable about the program
except the way in which the start
address is input (line 50). The
use of EVAL here allows the
address to be typed in in
hexadecimal notation which is
much easier for the user to relate
to than a long decimal number.

The table of variables used
(below) should be of

considerable assistance to those
who wish to convert the program
to run on other machines. This
should not prove too difficult (on

a 6502 machine of course), but
note that the ? operator (eg line
150) is BBC for PEEK or POKE

depending on context. Thus:

Note also when converting to
other systems the use of
instruction *FX15, 1 in line 260.

This simply clears the keyboard
type ahead buffer. This could be
replaced on the PET for instance
by the lines:

ADD? I=VALUE means POKE (ADD+1, VALUE
?ADD=VALUE means POKE ADD, VALUE; and
VALUE=ADD?I means VALUE=PEEK (ADD+ 1)

TABLE OF VARIABLES TRERONIC
JMPLEO1F
NAME USE pioeeecED
MNEM$(X) Mnemonics for the 56 different 6502 instructions.
PRE$(X) Prefixes for the various addressing modes.
POST$(X)  Postfixes for the various addressing modes.
OPS(X) No. of the instruction with code X in the above
arrays.
OPM(X) No. of the addressing mode of the instruction
with code X.
N(X) No. of bytes taken up by instructions with add.
mode X.
ADD Address presently being disassembled.
MO No. of instruction presently being disassembled.

LDA#83
JSRLFFFa

Table 4. A table of the variables used.
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MODEL A AND B
R R e S A e e A T S T e R PR T

260 GET USING THE PROGRAM enter the desired start address for

A%
265 IF A$«»”"THEN 260
The purpose of lines 250, 260 is
simply to wait for a keypress at
the end of printing a full screen
before going on to the next.

This should present no
problems to anyone with any
previous experience of machine
code as it is fairly self-
explanatory in use — simply

disassembly in Hex and sit back.
The machine code will be
printed out in the following

format:

ADDRESS MACHINE CODE
ASSEMBLY LANGUAGE

Note that with jumps and
branches it is the target address
that is printed out in the assembly

Statement Function Action language section, even with
relative branches.
Lines 10-70 | Setup Reads data into the arrays. Iithe disassembl_er
Limet0 | Sarlotmain | Eachloosoriscutons Sty
loop i:omplete screen of assembly ‘GAR];AGE' vq““ be printed out
! i anguage. ;
Line 90 Headings Clears the screen and prints :sq:;?v:?zir?bly language
column headings out. 3 4
Line 100 Start of Each loop prints out one & u[;ﬁas‘;zlffgfr i];‘loaki Xm B
3 secondary loop | instruction. ey b S s
Lines 110 Secondary Prints current instruction and
-240 loop increments address pointer riErONIC
; (ADD) ST
Lines 250 Key wait Waits for a keypress before
-270 doing next page of program.
Line 280 Target add. Prints out target address for
g relative branches in Hex.
nggs 300 Data All the needed data.

Table 2. The program structure.

DIM MNEMS$(56),PRES$(13),POSTS(13),0FN(256) ,0PS(256)
»N(13) {FORT=1T013:READN (1) $NEXT

1005 REFEATREADA,E,Ci0FS(A)=E:OFN(A)=CIUNTILA=2SS
1010 FORI=1TO13!READPRES(I),POST$ (1) {NEXT
1020 FORI=0TOS6:READMNENS (1) 1NEXT
1030 INFUT"START ADDRESS',ADD$:ADD=EVALADDS
1035 NC0)=1
1037 @%=2A00
1040 REFEAT
1045  CLS!PRINT"ADDRESS  CODE MNEMONTC" /
1050  FORI=2T023
1060 OPERAND=?ADD
1062 MO=OFM (OFERAND )
1065 FRINT~ADDS" "
1070 FORJ=1TON(MO) { IFADD? LIS ABTHERBRINT 0%}
1075 PRINTAADD? (J-1) 5"
1080 PR1N11AB(zn.I).nNEnttuPs(uPERANDv: FRES$(MO)§
1085 IFMO=11THENZ000
1090 IFN(MO)=1THEN1110
1095 IFNCHO)<ZTHEN1110
1100 FORJ=ADD+N(MD)-1T0 ADD+1 STEP-11IF?J<16THENPRIN
Togng
1105 FRINTA?J3 {NEXT
1110 PRINTPOSTS (HO)
1120 ADD=ADD+N(M0)
1130 NE:
1185 A=GET
1t xenizi
140
2000 IFADD7I\IZBYHENPR[N("(ADD*"&aDD”i7 ELSEPRINTA (ADD-2
56+2+ADD
2010 coTo1L

2
4000 DATA1,1,3,2,2,3,3,2,2,2,2,3,2
A,28D,113,865,1,9,869,1/5,87D,1,6,879,1,7,861,1
8,471,1,9,875, 1,
5010"  baTh 820, 2,3,825,2,4,829,2,5,430,2,6,839,2,7, 821, 2
S020 DATA 10,3,2,14,3,3,6,3,4, 81€,3,6,22,3,10,690,4, 11,8
805,11 8F0 6,11, 826,7,3,820,7,
5030 DATA 48,8,11,400, ?,11.)6,ln,11,u
150015810, 14,1,808,25)
L404n BATa 838, 16, 1,486:17,1,800,18,3, 805, 18, 4,8C9,18,5,&

+11,1,850,12,11,870

~

DOD,18,6,4D9,18,7,4C1,18,8,401,18,9,4D5,18,10
5050 DATA &EC,19,3,&E4,19,4,8E0,19,5,8CC,20,3,8C4,20,4,8
€0,20,5,8CE,21,3,8C6,21,4,&DE,21,6,8D6,21,10,8CA, 22, 1,888
23,1
5060 DATA 84D,24,3,845,24,4,849,24,5,850,24,6,859,24,7,6
5,24,8,851,24,9,855,24,10
5070 DATA &EE,25,3,8E6,25,4,&FE,25,6,8F6,25,10
5080 DATA &E8,26,1,&C8,27,1,84C,28,3,86C,28,12,32,29,3,&
AD,30,3,8A5,30,4,8A9,30,5,8E0,30,6,869,30,7,8A1,30,8,8E1,
30,9,865,30,10

5090 DATA &AE,31,3,8A6,31,4, 862,315, 4BE,31,7, 886,31, 13,
2ac,32,3,8A4,32,4,140,32,5,86C, 32, 6,864, 32
5100 DATA &44,33,2,84E,33,3,846,33,4,85E, 33,6,&55,33,1u
5110 DATA &EA,34,1,13,35,3,5,35,4,9,35,5, 810,35, 4,819,35
+7,1,35,8,17,35,9,21,35,10

5120 DATA &48,36,1,8,37,1,868,38,1,828,39,1,82A,40,2,82E
140,3,826,40,4,&3€,40, 6,836, 40,10

5130 DATA R6A,41,2,86E,41,3,866,41,4,87E,41,6,876,41,10
5140 DATA 64,42,1,96,43,1,8ED,44,3,8E5,44,4,8E9, 44,5, RFD
144,6,8F9,44,7,8E1,44,8,&F1,44,9,8F5, 44,10

150 DATA &38,45,1,8F8,46,1,478,47,1,48D,48,3,885,48,4,8
9D,48,6,499,48,7,129,48,8,491,48,9,895, 48,10

5160 DATA &8E,49,3,886,49,4,896,49,13,88C,50,3,884,50,4,
294,50, 10
5170 DATA &AA,51,1,8A8,52,1,88A,53,1,88A,54,1,89A,55,1,8
98,56,1,255,0,0
10000 DATA! Ay
TR YR X B,
10010 DATA GARBAEE,Anc,aNn ASL,BCC, BCS, BEQ, BIT, BHI, BNE,
FL,BRK,BUC, BUS,CLC, CLD,CLT, CLV
10020 DATA CPX,CPY,DEC,DEX, DEY,EOR, INC, INX, INY , JHF, JSR , LD
A,LDX,LDY,LSR, NOF , ORA
10030 DATA FHA,FHF,FLA,PLF,ROL,ROR,RTI,RTS, SEC,SEC, SED, SE
1,8TA,STX,STY, TAX, TAY, TSX, TXA, TXS, TYA

,&,““,t,‘”‘.&.”.x".«.

Y €8, X)

Listing 1. Disassembler program.
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BEEBUG + BBC MICRO

REGISTERED REFERRAL LARGEST SINGLE
CENTRE FOR THE BBC PROJECT —MICRO USER GROU

MEMBERSHIP NOW EXCEEDS 13,000
13,000 members can’t be wrong — BEEBUG provides the best support for the BBC Micro.
BEEBUG Magazine — now 54 pages — devoted exclusively to the BBC Micro.
Programs—Hints & Tips—Major Articles—News— Reviews— Commentary.
PLUS members discount scheme with National Retailers. PLUS members Software
10 Magazines a year. First issue April 1982. Reprints of all issues available to members.

SCREEN SHOTS FROM PROGRAMS April Issue: 3D Noughts and Crosses, Moon Lander, Ellpse and 30
IN BEEBUG MAGAZINE g;:'aac:r;gz;:‘ea;-cc\::s.on Upgrading to Model B, Making Sounds, and

May lssue: Careers, Bomber, Chords, Spiral and more. Plus articles on
Graphics, Writing Games Programs, and Using the Assembler.

June lssue: Mazstrap, Mini Text Editor, Polygon; plus articles on
upgrading, The User Port, TV set and Monitor review, Graphics part ll, More
Assembler Hints, Structuring in BBC Basic, plus BBC Bugs.

RACER July Issue BEEB INVADERS and other programs—plus articles on
NOVEMBER using the Teletext mode, BBC cassette bugs fix, Software Review, using user

defined keys. More on structuring in Basic. Using the User Port, and many
1982 hints and tips.

September Issue: High/Low Card Game, and Hangman Programs.
Articles on Logic on the Beeb, Debugging, Moving multicoloured characters,
creating new colours, Operating system 1.1. Plus Postbag, Hints and Tips, and
Procedure Library.

October lIssue: Program Features: Alien Attack; Calendar Generator;
Union Jack; Memory Display utiity. Plus articles on Beebugging; Improving
Key Detection; Acor Press Release on 0.5.H.2; and Issue Il Basic; The Tube
and Second Processor Options; or New Series for less experienced users; and
Software Reviews.

November Issue: Program Features: Racer (excellent 16K racing car
game), Mini Text Editor (Mk2), Transparent Loader, Music with Memory,
Harmonograph Emulator, New Character set for Modes 2 & 5; and cassette
block-zero—bug retrieve. Plus articles on sound and envelope design—
includes indispensable envelope editor program; Debugging Part 3, BBC
Basics—Memory Maps and addressing explained; Serial Printer Port
(RS423) and RGB upgrade. Plus a large number of Hints & Tips, and a guide
to our past issues and their contents.

Dec/Jan lssue: Program Features: Space City (invader-type game),
Breakout, Artist (Joystick painting program); Rescue (miraculously retrieves

ENVELOPE
EDITOR
NOVEMBER 1982

SPACE programs after bad loading or ‘Bad_Program’ message); and Pack—a
program to compact Basic programs. PLUS Disc System Review, Software

CITY reviews—including Wordwise, Book reviews, Adding Joystick interface to

DECEMBER model A; How to access the video controller chip; and ideas for the newcormer;
plus a new crop of Hints and Tips.

1982

BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY
offers members a growing range of software from
£3.50 per cassette.

1. Starfire (32K). 2. Moonlander (16K). 3D Noughts and Crosses (32K). 3.

3D SHAPE Shape Match (16K). Mindbender (16K). 4. Magic Eel (32K). 5. Cylon Attack
(3ZK] 6. Astro-Tracker (32K).

DECEMBER . Disassembler (16K). Redefine (16K). Mini Text Ed (32K).

1982 Apolications: - Superot (9K1. > Nt (o)

13% DISCOUNT TO MEMBERS

ON THE EXCELLENT WORDWISE
e WORD PROCESSING PACKAGE—
sty THIS REPRESENTS A SAVING OF
Joystick OVER £5.00.

DECEMBER 1982

Send £1.00 & SAE for Sample
Membership: UK 5.40 for six months, 9.90 for one year.

Overseas one year only: Europe £16.00, Middle East £19.00, Americas & Africa £21.00, Other Counmes £23.00
Make cheque to BEEBUG and send to: BEEBUG Dept 7, 374 Wandsworth Rd., London SW.
Send editorial material to: The E: r, BEEBUG, PO Box 50, St. Albans, Herts AL1 ZAR
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C R Dickens

KEPLER’S

LAWS

The relative motions
of the planets are
illustrated in this
program.

ince Kepler discovered

the three laws which bear

his name relating to the
physical motions of the planets,
and Newton interpreted them
with his theory of gravitation,
(helped by the apple!), the
movement of the planets in their
orbits has continuously
fascinated astronomers. Kepler
said that the planets move in
ellipses with the Sun at one
focus; the line connecting the
Sun to a planet sweeps out equal
areas in equal times; and the
square of the revolution period is
proportional to the cube of the
distance from the Sun.

Scientists have often tried to
find a formula which will give the
relative distances of the planets
from the Sun. There is one well
known formula known as Bode's
Law which worked well with the
known planets. (Planets as far out
as Saturn have been known as
stars in the sky since early
civilizations realized that these
‘stars’ were wanderers — planets
— among the fixed stars). For
this law, take the numbers 3, 6,
12, etc, doubling each time; add
4 and start with 4 to get the
sequence 4, 7, 10, 16, etc. When
Uranus was discovered its
relative position came very close
to 196, the eighth number in the
series. However the law fell down
badly following the discoveries of
Neptune and Pluto at 301 and 396
when the series predicted 388
and 772.

LOOKING AT IT

The planets, themselves, revolve
around the Sun more or less in
the same plane, known as the
ecliptic. Interestingly, too, they
all revolve in the same direction.
‘Whilst their orbits are ellipses, as
stated by Kepler, the
eccentricities, (a number
between 0 and 1 representing the

oblateness of the ellipse, between
a circle, eccentricity of 0, and a
straight line, eccentricity of 1)
are so small that for all but two of
the planets, on a scale the size of
a computer display screen, the
orbit is indistinguishable from a
circle. Thus a viewer
approaching the solar system
from say the stars Vega or
Deneb, North of the ecliptic,
would see the planets’ orbits
through his image intensifier
much as they are seen in this
simulation. If that same extra
terrestrial being has some means
of variably expanding his own
time frame then he will see their
relative motions as they are
portrayed by this program. Of
course, he would need to
suppress, as has been done here,
the overwhelming brightness of
the sun with his photon inhibitor.
The two exceptions to circles,
Mercury and Pluto, clearly show

up as ellipses when viewed at a
suitable magnification. Pluto, in

fact, appears to come within the

path of Neptune such is its
eccentricity, although since

Pluto’s path is inclined at 17

degrees to the ecliptic it does not
come within millions of

kilometres of its neighbour.

There will seem to be a large gap
between the orbits of Mars and .
Jupiter. This is represented by ‘
the fifth number of Bode's Law !
and approximately establishes
the orbits of the minor planets, or
asteroids, which are not shown in
this simulation.

THE PROGRAM

The program will runon a
minimum BBC Computer. But in
order to fit it into the available
free memory, the BASIC has to
be typed in with very few spaces
between the keywords and

50
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variables. (Typed as shown it will
run on a Model A)

Take care to distinguish
between a single quote (line
feed) and a double quote
(surrounding an alphabetic
string). Integer variables are
used whenever possible to save
memory space.

Lines 20-100 set the orbital
elements. Line 270 is long, and
has to be typed as shown since all
statements in it depend upon the
result of the IF. . .THEN. Lines
290-310 set the background
colour and define the graphics
area and origin.

Lines 430-650 are the working
part of the program. Lines 450-
460 establish the eccentricities,
and the major and minor axes of
the ellipses for Mercury and
Pluto. Lines 470-520 determine
the distance apart of each point
of the planets’ orbits to be plotted
so that there is an integer number
of points to each orbit; but if the
number of points is three or less
(line 480) then the points are
plotted ‘freely’. Lines 560-600
remove the four previous points
which plotted a planet’s position,
but retain a single point to show
where it has been, and lines 610-
640 plot the new position.

THINGS TO TRY

1) Look at the first two planets at
seven day intervals and notice
the eccentricity of Mercury.

2) View the orbit of Mars, the
fourth planet, and see that Mars
and Earth are in opposition
approximately every two Earth

years.
3) Notice the large gap, where
the majority of the asteroids are,
between Jupiter, the fifth planet,
and Mars.

4) Look out as far as six planets,
at 130 day intervals, and see that
the inner orbits are just
distinguishable.

5) View all the planets and see
that Pluto actually passes inside
Neptune's orbit.

6) The Earth rotates from West to
East. The view is from the North,
so when Venus is the Evening
Star, as distinct from the
Morning Star, is it approaching
the Earth or receding?

HALLEY'S RETURN

In 1986 Halley's comet will return
to the environs of the Earth. You
can see this object’s orbit by
substituting it in the program in

MODEL A
e e e S B B 0 s T A e e e i e e N |

place of Pluto.

LhB e DLl s 814
460 IF Ju= 5=0.967:8=

A%0.255

But note, for highly elliptical
-orbits this program simulates an
object’s average speed and not
its true speed according to
Kepler's Second Law. This
comet's orbit is best seen when
viewing five or more planets.

Typical scrasn displays produced by
the prograi

U] uux)muu) us).mm,d%(ﬁhcs(ﬁv 380
20 399
30 avp
10 a1p
50 420
60 430
70 aap
80 150
90 460
100 470 =% (J%) /T
110 480 LF £>3 THEN P=INT(P+0.5)
12 490 L(I%)=L(J8)+360/P
130 500 s
140 510
150 520
160 530
il 540 IF J¥=2 THEN VDU S5:MOVE X,¥:PRINT"e":Ng=l
o 550 VDU 4
b S50 PLOT TLav(on42. ey (ae) 42
. — 570 PLOT 71,A% (J%)-2,8%(J%)+
B30 Banui sl o) i i . 590 PLOT 71,A%(J8)-2,8% (J8)-
530 TNPUDT o waON MANE OF TAE 9 PLANSFS DU YOU WLSH 70 280 Sroricslanian Eon)
VIEw 8% R :
240 F 58>9 OR SWCL THEN PRINS'USYPE 1 40 9v;GOrO 230 30 PLOT gjifﬁ’xﬁ
238 R 1 630 PLOT 69,X+2,¥-2
260 “IIMD INTERVAL (DAYS)"!'"IZPE A NUMSER 1O gip ;
ANETS' "' "POSITLONS AT INTERVALS OF *,T 22y
270 LE T<PY(S54)/90 OR TOPS(S8) /10 TeEN PRIND'; 1" DAYS o Bl
ARE UNSUITABLE FOR"'*VIEWING ";S3+l;" PLANEfS" ' i
INT (P4 (S%) /50) ;" DAYS SUBSTIIUTEDY !l pes I8 LRIiTIen LA Shein)
8 690 PRINTIAS(25,5)1/P% (2)
a6 700 @3=257¢
390 moDE 4r¥DU 1916 450 e e
300 VDU 24,420;32;1279; S50
310 VDU 29,878;432;
320 ;
330 NPUUDISTANCE FROM(8 SPCIDAYS[3 SPCIEARTH YEARS"
. MILLIONS"'"OF KILOMETRES"'
340 J4=0 10 S%
350 (3%) D% (J3) s NEXT
360 PRINT'VPIME O ORBLILY*[S SPCIIN YEARS™'
370 @3=131594

.
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H Roberts

LIFE

A game to play that
really is true to life!

he game of Life was
invented by John Conway
of the University of
Cambridge and was first
described in Scientific American
in October 1370. It is a game with
simple rules, but it can produce
complex and beautiful patterns.
The game is played on a large
grid of squares, each square has
two states, Alive and Dead, and
alternates between these states
according to the following rules:

1) Every live cell with two or
three live neighbours survives to
the next generation.

2) Every live cell with more than
three or less than two live
neighbours dies.

3) Every dead cell with exactly
three live neighbours becomes
alive in the next generation.

All these births and deaths occur
simultaneously and together
they constitute a single
generation. Many weird and
unusual shapes have been
discovered, and some of these
are shown in the photographs.
The glider moves up and to the
right every two generations, the

-Pentomino grows incredibly,
lasting 1137 generations before
becoming stable and the
spaceship moves to the right one,
square every two generations.

The program is in two halves:

a section in BASIC to allow the
user to input his patterns, and a
section in machine code which
updates the board. The screen
layout on the BBC Micro is very
complicated, and this is reflected
in the complexity of the machine
code program. The program is
geared for speed and so takes up
a lot of memory space, it won't fit
on the Model A.

INSTRUCTIONS

First type in the size (in
characters — eight pixels per

PROGRAM STRUCTURE

Line Action

10-30 Print title

40-70 Input width and height of screen

80 Assemble machine code routine

90-120 Set up variables for plotting

130-240 | Plot design on screen

250 Call machine code subroutine repeatedly
280-290 | Start of loop for two pass assembler

310 Set up initial pointers into TABLE

320 Set up initial pointers onto screen

330 Set up previous line pointer to screen (dummy at
start)

340 Set up vertical character count

350 Set up vertical pixel count

370 Set up mask for plotting

380 Set up horizontal character count

390 Set up horizontal pixel count

400 Get a byte from the screen conteining eight alive
or dead cells

410 Save it

420 Get the current pixel out of this byte and set the
live cell count to zero

430 If it is alive add one to the live cell count of the

surrounding cells

440 Add &7F to its own live cell count

460-490 | The cell is alive in the next generation if the cell
count is 3(birth), &82 or &83(remains alive)

500 The cell is dead or dying so rub out pixel on screen
using plotting mask
510 The cell is alive so plot in pixel on screen using mask

520 Start updating pointers
530-550 | Rotate the plotting mask. If it is rotated through the
end of a byte, increment the plotting pointer to screen

560 Increment the pointer into TABLE

570 Decrement the number of the current pixel, if it is
not the last pixel in the byte, loop back. Otherwise:

580 Read the next byte to be scanned,

590 Decrement the horizontal character count and if it
is not the last character, loop back. Otherwise:

600 Move to the next line on the screen and the next
line in TABLE

610 Decrement the vertical pixel count and loop back if
it is not the last in the character

620 This is the last pixel in the vertical character so
move to the next vertical line down

630 Decrement the vertical character count and loop
if it is not the last

650 Return

Table 3. A description of the program.
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character) of the board you want.
The program then clears the
screen, and places a cursor at the

dead ones (black/white). When
you are satisfied with the
pattern you have drawn, press

Return and the program will

produce the next generations.
If you want to edit the picture

press any key and the cursor will

centre of the board. Move the
cursor around with the cursor
controls, and use the Space key
to flip between live points, and

Some typical life formations: Please note that these are not

from the program given here!

VARIABLES

Variables | Use

Loop to print double height title

Width of screen in characters and then pixels
H% Height of screen in characters and then pixels
The position of the cursor

ASCII value of character input

B% is 0 if the cursor is plotting dead cells

is 1 if the cursor is plotting live cells

Table 1. A list of variables and their use.

VARIABLES

Location |Content

&70,&71 | Address in TABLE of the current cell being
examined

&72,&73 | Address on the screen of the start of the previous
line being examined

&74,&75 | Address on the screen of the current pixel being
plotted

&76 The vertical number of the character being scanned

&77 The vertical number of the pixel being scanned

&78 Plotting mask

&79 The horizontal number of the pixel being scanned

&7TA The contents of the current byte being scanned

&7B The horizontal number of the character being scanned

&7C,&7D| The start address of the current line on the screen

&7E,&7F | The start address of the current line in TABLE

Table 2. Where the program stores its information in memory.

MODEL B

be put back on the screen. If you
want to start press Escape and
type RUN. Be careful of the
edges of the board as the
program does not check for
collisions with them, and some
strange patterns can result
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LIFE

MODEL B

10 MODE7SFOR LOOP=1
A

"
- 1) MODW
= (X7i+1)HODHL

IF C EX=1-87
230 GCOLO,E%IFLOT6Y,X%XA,1024-Y%X4

=13
250 REPEAT CALL LIFEIUNTIL NOT INKEY(0)
240, ‘catoizo

E 3

2564) 16TAR7115TARTF

330 LDA#RCO:STAR7S
340 LDABHYISTAR76

350 HOF LDA$8:5TA&77

370 \LIN LDA#&7F1STARYE

380 LDARWZISTARZE

390 LDA$71STA&79

400 LCHARLOF LDY#01LDACA72),Y

410 ASLAISTAR7A

aD
JLIFL LDA(R70),YISECIADCHO:S

Fi
sum,nnRsumxcnRsus?v CHR$(131) jCHRSC 440

20
1417;"L1FE "CHR$(156) 450 LDY#0:LDAC&70),Y
30 NEXT LOOF 460
30 INPUT TAB(S, 10) WIDTH IN CHARACTERS (4-39)", W% 470
50 IF WZ<AORWZ>39 GOTO4 480
60 4 INPUT TAB(5) "HEIGHT a-anrn, 490 Q AL
70 IFHZ<AORHZ»31 GOTO60 200\ hEDD LDAR781ANDCA74), YISTACE74), ¥1aHP FLIT
80 GOSUE 27 510 LALIVE LDAT&FF:SECISECR7810RA(R7A),YISTAR7A),Y
90 MODE4:UDU23;82023050303 520 g

LDA#(TABLE MOD 254)$STA&70:STARZELDA%(TABLE DIV

320 LDARDISTAR72:STAR7C!LDA#&5BISTAL73ISTARYD

420 LPIXLOP LDAR7AIASLAISTARZAILDY$8ILDAR0ISTA(R70),

TA(R70),Y:DEYIBPL LT

T

LDY#4:LDA#E7F {CLEIADC(R70), Y ESTACA70), Y1, DEAD

530 SECIRURA7BIECS NOCHAR
540 ROR&781LDA#8ICLCIADCE74:6TAR741BCC LLZIINCA7S: L

550 NOCHAR
] LDA#31CLC:ADCR703STAR701BCC LL2SIINCR71:,LL2E
C&791BNE PIXLOP:LDA#83STAR79:CLCIADCA72iSTARYZ
.BCC *LLaiINCerai s
LDY#0:LDA(&72),Y3STAR7A
590 DECA7EMBEQ FreSiON PIXLOF
400 LDX&7CISTX87A4INX:STXR723STXR7CILDXR7DISTX&7S18T

LDX&7E tINXISTXR7ESTXA70BNE LLAIINC&7F1.LLA LDA

620 DEC&77:BEQ PX+SiJHP LIN
30 INCR7QILDAS7ZICLCIADCHS6! STAR7218TAR7CIBCE LLSIT
NCR731.LL5:LDAR731STAR?
440 DEC&76!BEQ [ p——
650 )
6, TINEXTJ
470 RETURN

Listing 1. The game of Life.

HOME & BUSINESS TECHNOLOGY

Probably the wndest selection

All the top manufacturers including Acorn Soft,

of software available by mail order.
(Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon.

HERE IS A SELECTION

Pecko Computer
Junior Maths Pack
Enlopher Qe
Planetoid

Viteors
Arcadians
Swoop
Chess Model B
Space Invaders Model BThebest
Alantis—Superb fast Action 32K
Hyperdrive 32K

Stratobomb
valobomber Send SAE for full list.

BBC models A & B in stock:
A-£299 B-£399

265.00

BBC 100K Single drive (Requires dises (2))
TORCH Z80 800K Disc pack includes Z80 proc’t
+64K (b)

BBC/LVL 200K Twin Drive (a)
TEAC200K Single Drive (a)
‘TEAC400K Twin Drive (a)
TEAC 400K Single Drive ()
"TEAC 800K Twin Drive (b)

S5288

23

HARDWARE EXPANSION

r and loudspeaker suitable for above

X-Y digitiser

Connecting cable for TEACdrives

(@)SCOTCH
()SCOT

sBoxof 10
PGRADE!

Ul
Full upgradekkit (fitting £31.00)
i 15.00)

UPER ACCESSORI
Cover Polyester Cotton
Cover Soft PVC.
Cortying Case for Computer, Cablss, Cessette/
Carrying Case & soft supported nylon version
ofabove

e shove s VAT lcusie. A £.00pa forarders e £1000030d 1000
(Securicor delivery) for orders above £100. e
B S o e xcep C compues

ELTEC COMPUTERS
217 Manningham Lane, Bradford, BD8 7HH.
Tel (0274) 722512.
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oeeMicro-Aid

SOFTWARE — Save hours.
these uliies and practical programs on cassalle:

2 Gashbook B Dauble eniry Gashbook with accoun's 2495 8
3 Mailing 8  Database maiing Systom wis 6 oplons including  £495 6
v Taves, Sdorch and updng
S Payroll  Two part program o handle woel iy wages for £1130 3
round 100 6 Fully Suppo
(Monthly payroll now availabie)
101 Cards  Goal Bruce Foryth ot s own game £295 A/5
102 Baftle  Fast moving simulaiion of Fakiands minefeld 295 5
501 Banner Print out arge lex and graphic characlers £295 4/5
502 Distances  Graphics maps of UK EUROPE and WORLD 295
Iculatos dtances Setween any o poiis on Eath
503 Full colour flags of the world Educs 295
803 Stafpack  Staice offeing over 18 opilons 9 8
Moo Balc Ditabase voresseheet oforing unltmited 79 5
a Siing and numelc Inormalion
501 Searchbas  PROC fo Search & BASIC srogram and ater £1.95 A/8
Brocear™  BROC o i ailvaianes used & programm £195 A/6
03 prociueh  PHOG Io loan ot memory nclidr icoers £100 A/5
80: A combination of 801, 802 ar 5295 A/0
508 Detohr’  Dasgn rape aharscits, Aspiay 95 A/6
806 Sorim/c  Machine Code Busbio sort for up to 255 ntogors  £1.00 A/D
307 Sortbas A very fast BASIC sart, 1000 foms in 43 sece 100 A/8
808 Utlity A A combination of 801-607 Super value £495 /5

Coming shortly: French Verbs & Trigonometry

£17.50
ur VDU o T. Saves space on your Plus p/p £150

Harawars. An suririum sand o over he BB Mero o
supy
et you iy from camage, AnCHISed soper

ualty
Holidays Weekends In Parls for computer enthusiasts by coach £39.50
&nd including three star hotel. Have fun and make friends
Visit Silicon Valley in California for two weeks, fiying £699.00

‘A, See San Francisco, Los Angeies and Vegas.
Apariments avaiable on Costa Brava from £39 per week
Download our software from Prestel on Micronet 800
Holiday Details on Prestel 80091722
If you want further information before parting with your hard
eared cash drop a line to:

MICRO-AID (PS)

25 Fore Street, Praze, Camborne, Cornwall TR14 0JX
Tel: 0209 831274

B]B[C}

Microcomputer
Software

BEEB INVADERS — Best ever version of this classical game
ing
oan T Graphics 3invader types *Mother Ship *Shieds *Score
“High Score *4 Colours * Super Sound *2 Missile types *Intelligent
issiles
Cptonal se-up parameters:
different missile rates

FALS — Very high resolution map of the world, you have to
3 given Capitel.
you get t right

WNS Similar to Capitals except applied o a high resolution

map of Great Britain.

JODEL B Machine only (both programs £6.50
GAMES PACK 1 A sslction of games for the Model A Machine
as follows: — Bomber, Crash, Spacebattle, Minefield

el A £6.50

GAMES PACK 23 Super games fc the Mode B Macrine o8
follows: — 3D Maze Monster Computer draws random Maze you
have o walk thiough 8 3D view |aokmg along, the passages
collecting goid bars and depo in 2 safe. However there
¥ nasty Monstr programmed {5 get you 80 bevwarel
DODGEMS — Classic arcade game and Rubics cube

B £6.
DISASSEMBLER and CHARACTER BUILDER Uity programs to
help you with your own program wiiting

lodel A or Model B £5.00
ACORNSOFT _ BUG-BYTE
Hardware: BBC, %
Peripherals at normal low prices. Approved BBC Dealer Vic-20
CPUs, Acorn ATOMS and Dragons at rock bottom prices. Send
forsts.

Repairs and Spares Service  Call in for Demos.

D.A. COMPUTERS LIMITED
184 LONDON ROAD, LEICESTER, LE2 IND
Telephon 549407

B.B.C. MICRO SOFTWARE

-
rq FORTH BE]@ poRit

S TOOLKIT
* provides 260 FORTH words;

Level 9 Computing are pleased
to announce a new toolkit for
"n g FORTH" on 32K BBC micros.
It costs only £10 and adds the
following facilities to FORTH:

vour shp s rapped by allns n s great space game
‘our only change is to destroy them whilst avoiding the

mines ihey e faying.Can b played with orwithoutoy-

d. (Model B or

Vodel A + user port)

“SPACEGUARD"
(New)

sticks. Mode 2 graphi

“INVADERS” A fast moving space game, compiled in machine code.
£6.50 It utilises Mode 2 colour graphics and sound
“FIRIENWOOD”  Journey on a quest for the Golden Bird of Paradise
£6.50 through caverns and a forest in a land of monsters and
magic where death waits around every corner.
“HANGMAN" A colourful and entertaining version of this well known
£4.00 word game. Three levels of play against the clock. As
you improve your score the response time is reduced
“SWAMP A fantastic high speed game in machine code with full
MONSTERS” colour and s n e played with or without joy-
£6.50 sticks. Guide your robot through an alien swamp and try
10 destroy the monsters that inhabit . (Model 8 or 32K
Model A + user porl)
“CHARACTER No more designing characters on paper. This useful
GENERATOR" program makes it simple. Ideal for defining various
character sets. Space Invader symbols etc. Store on
tape for future use.
“GENERAL" A 32K memory required unless marked *. Send S.A.E.

for full range of programs and price st or ask your
local dealer. Trade enquiries welcome.

* is infinitely extensible;
* has a full-screen editor;
* allows full use of the M.O.
* permits use of all graphic
modes, even 0-2 (just!);
* provides recursion easily;
* runs faster than BBC BASIC;
* needs no added hardware;
* includes a 70 page technical

* a 6502 assemoler, providing
machine-code within FORTH;

* turtle graphics, giving you
easy-to-use colour graphics;

* decompiler routines, allowing
the versatile examination of
your compiled FORTH programs|

* the full double-number set;

* an example FORTH program and

demonstrations of graphics;

manual and a summary card;

*_has hundreds of users. +_other useful routines.
Asteroids ....... m/c,g £7.90
Galaxy Invaders . m/c,g £5.90

Extension Basic . £15/£30 ROM
Adds 30 new Keywords to BASIC
Compression Assembler 2 . £12

Small source + high speed TFULL_RANGE IN CATALOGUE)

agooentdares
Spectrum BEG nas Com

1) COLOSSAL ADVENTURE: The classic maintrame game "Adventune
With all the original treasures & creatures + 70 extra rooms.

Wissile Defence . m/c,g £7.90
Super GUlp -...... eb,g £4.90
S-games cassette . misc £5.00

2) ADVENTURE QUEST: Through forest, desert, mountains, caves,

ALL PRICES INCLUDE POSTAGE: CHEQUES ANDPOSTAL
ORDERS PAYABLE TO:
“M P SOFTWARE"

SOFTWARE & SERVICES

165 Spital Road, Bromborough, Merseyside L62 2AE
TELEPHONE: 057 334 3472 -

water, fire, moorland and swamp on an epic quest vs Tyranny.
3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have
Survived His fall. Can you get to their treasures first

Every Level 9 adventure has over 200 individually described
locations and is packed with puzzles - a game can easily take
months to complete. Only sophisticated compression techniques
can squeeze o much inl Each game needs 32K and costs £9.90
[ALL PRICES INCLUDE PGP AND VAT - THERE ARE NO EXTRAS. Please
send order or SAE for catalogue, describing your micro, to:

Personal Software Spring '83
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focer 5, 220 tugnencen ons _high wycombe, aucks. et se
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Ian Nichols

Multiplication is
definitely the name
of the game.

i

i
\

any husbands will have
attempted to persuade
their disbelieving wives

(or even vice versal) that a BBC
Microcomputer is just what the
family most needs, by
emphasising the tremendous
educational possibilities that will
result for their children. This,
then, is the program you have
been waiting for. It has been
written by just such a husband,

i
i
i

3\5“"(

for number 2 son who was
having trouble learning his
tables. They do not seem to
teach children tables the way
they used to, do they? Never
mind, this program is not only
instructional, but is fun to use
and has an element of
competition in it as well. It will
run on either a 16K Model A or
a Model B.

The first screen is a menu

which initially asks what
multiplication table you wish to
work with. It will only allow
tables between 2% and 12 %,
although the program is easily
altered to extend the range.
Having chosen a number, you
are presented with three choices
and asked to press keys 1, 2 or
3

1 — complete Z times table

This prints out the complete
table chosen; pressing any key
will then return you to the menu
screen.

2 — Z times table for you to
fill in yourself

This option prints the first part
of each line of the table, such as
4x 6 = ? and you then have to
put in the correct answer. If you
give the correct answer, a
musical chord is played, and
the line is printed. If you give
an incorrect answer, a
raspberry-like sound is
produced, and the correct
answer is displayed. After a few
seconds the next line is printed.
When all 12 lines have been
attempted, the amount of time
you took (in seconds) is printed,
together with the number of
correct and incorrect answers.
A short but familiar, five note
extra-terrestrial tune is played
as well. Pressing any key again
returns you to the menu.

3 — random tests from the Z
times table

This last option is similar to the
second except that the elements
of the table are selected in
random order.

56
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MODEL A AND B

=

10 KEM Multielication tests

% ken

50 KEM 1 & Nicholls Dec 1982 "

40 KEM

20 A Iniuialisslion A% iHY

190 U1h W) : e

110 M[A:.hbhov»l.‘.:khk‘h?%I(Ihw‘l»l]/-hl«”?.lﬂ £90: y“"‘ Press: iy kg bochabini Lo aenit
90 Z=GET

120 40K 1=1 10
900 VIU26

10 el N h

o wext o 720 geroc

SR peressio 740 KN Ster Uroush Lable

i Kk

56 o et %0 IEF prociabe2

170 SOUNIL-1308A) 4 ey

160 SUUNDZy-157NCAIZ )s4 990 CLS

190 SOUND3)-15sNCAHA )14
20

210 SOUNDL 15/ NC8)s 12
220 SUUNDZ)- 199 NC10)y 1
230 SOUNU3 ~159N(12)y 12

1000 FOR 17=0T024
1010 PRINTTAKC 09 173 CHRS 1825 CHRS 157 01Ks 1 815
1020

100 panTcsso

o 1040 VBU281 3124

234 K5 1050 FRIRTEAka 411 T )i THE

" ITHES TARLL (1814
233 REH More Initialisation LITABCB IR THE 32X~ TIMES TABLE®' <
N 1060 T1=T1
Ho vk 1070 FOR J2=11012
2 1080 Hi=IURZE
260 ON ERKOK 60102150 M1090  IF HE<10 Ass" *
5;3 :’i’:iénmxn‘y 1100 I HEX9 AND HZ<I00 As"
12 1110
o B 1o 1w e
e e Mo D 1130 INFUT/GX
ol i 140 IF GreR PRLAICHLLCIKe1S = s
£ Mz *1PROCSound  GO101200
T oS a7 50 udgW;zmm«m.umu. WKUNG - Lhe ansver 1s "iHXi"
350 PRUCa! 3
T 140 FOK G110 10000
370 PRUCLable2 .
gt 1180 PRINICHKSLLICHRS LS, 025" % *322

e
1200-  NEX

o i

1220 T1=TT/10812=11
1230 PRINTAR(S, 16)8
73

uw PRINITARC 3120 iCHRS135" You scaredt *312-LoLLi” corre

410

420 REN  Nain prosram loor - end
430 KEN

440 REN

430 REN Menu screen disrlay

T2 TT=11/10
HRS133i"You Luok™ jCHKS 1343 TTFCHRS13

pr g —

2 (20 MUHRSIIS snd *HaL2i® wonst®
A Hon aene 1250 FRINT (A 321 ) ILHR133% and Lol s

1260 SOUNUIL >

490 PRINTTAB(0s1%)CHR$135i CHR$157} 1170 SUUNDL + 14,]047‘(]

00 NEXT X 0 SOUNLL s 15,891

510 PRINTTAB(83)iCHR$1415CHR$1293 "NulLirlicatron Tests 11110 PRINTTARC 3524 \"”(LSS ANY KEY 10 NEVURN VU HE '“"
- 1300 Z=GET

520 PRINTTAB 8, 4 )iCHRS 141 CHR$129i "Nultirlication Tests 1310 VuUz6
» 1320 CLS

530 PRINTTAB(B,5)5CHR$1415 CHR$1313 1330 [N“H(UE
% 1340

540 PRINTTABK 856 )FCHR$ 1415 CHR$1315 1350 G\EH Kandom Lestis from table

550 PRINTTABC309)ICHKS 1403 ihich nuaber 40 sou want Lo 1260 BN Rt

1380 C%=0

o =)
o0 PRI TABC3, 10)§CHRS1307 Tupe o nusber betueen 2 and e
1410 FOR 122010

400 " PRt 1A 0T CHRS1327CHR 157 e 155
1430 NEXT

1440 VIU2813:24139:0

1450 PRINTTABC10,2 )CHR®1415CHRSI313 22" 1IHLS TARLL"
1460 FRINTTAN 10,3 00HRS141TCHKS131125° TIRES TRLES

1580 PRINTTAB 2, 11JOHKS 1321 INPUTTARC 301121
590 IF 71<2 Ok 22>12 FRINTTAB(S)1L)"  *1GO10580
600 munmz.m “
410 PRINTTAI HR$1365CHRS1325 223" TINES TAHLE"
a0 PRI TABC21 15 CURS 1327+ dhich ontion do sou wanl. Lo

. ganse 1470 FOR 1%=:
uo PRINTTAB( 2017 )iCHR$1331"1 ~ comrlete "§Z13" Lines U siao me o
. 149

450 FRINTTAB 219 )iCHRS1I3i°2 - *1223" Lines Lable for 5
e e ot i85 ol eviora

650 PRINTTARC 2121 ICHRALI3: 3 - randon Lests from the * 1520 JRSRNDCIZ)IFLACE=D
$273TAKC2022)iCHRS1331"  Lines Lable” e Ao

N PRINTTAB( 2024 iCHRSL36CHRS1291* Enter sour choic el TF TRSRANDRCK) FLAGHS:

Le i 1550 NEXT

* 50 wxisn 1560 UNTIL(FLAGZ=0)

480 FX=GETtFZ=FX-48!1F FZ<1 OR FX>3 GOT0480 150 NI

690 ENDFROC
700 REM 1580
TO REK print coselote table 1590 TTZ=TINE
1012

7o nzr PROCLablel
740 1620 PRINTTABC 12)10)iCHRS 1ATIRANION TX)3" X *32%3% =
750 PO 1x=0 1630 PRINTIARC12) 11)5CHRST4LIRANR 12)i° X © i
20 AT TAB: 01 1203 CHRS L343 CHREL57 FCHRS 1325 1640 #1550

HEXT 1650 LZA=GET
7ao rnm:mzn 1660 IF 72713 GOT01700

790 UDU2813724,3910 1670 122=12%-4811F 2140 OR 79 GOTO1650
80 Pkmmmnumew THE *i223" TIHES TABLE™ CHRS14 1680 PRINTTABCPOS) 1032243 {PRINTTARC POS-15 11 )i 272731 NS
L 1iTAB(B)3"THE *ZX3" TIMES TABLE™ A=ANSTXIOHZZY
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MULTI TEST

MODEL A AND B

i
1710 PRINTTAI 3,10)iG#i TR i)

ou took"
ke 341 ot 1
PROCSOUN o3

13
correct ang

1690 GOTO1650
1700 IF RANILCTX)3Z2=ANS% PROCcorrectiCx=Cxi1 ELSE
curon

e —

1780 REW Procedure for wrong answer
1790 REM
1900, JEF PROCyPon
1810 PROCs
1520 FRINFTARC 12016 )CHRS 1415 CHRS1593 "URONE " TAIC 12, 17)5€
HK$1415CHRS 1293 "WKONG® 3

S5 TAKC 11,163 CHRS14150

HRSI34FRANIC 105" X 3204 NI TKZX TARCE 151730

memu«nnu.kawz(17). X USZEEY = CERANDZCIZNZYG
i1=0T015000 INEXT

maa Pmmwmms),n ARG 3117)iC85

170 ENFROC

1880

1a%0 REH Frocedure for correct answer

1580 tir FROCcorrect
1920 r«mwnnmu.ao;mmu.cum«wm»mw 18K 11,2100
HR$141CHRI1301 CORRELT

1540 SOUNRL-11,5348071 10

1950 SOUNDIZy - 1169443171 10

1960 SOUND3-1118144%0%1 10

1970 FOK 00:NEXT

1980 PRINTTAK( 3120)iG$3 TABC 3,21 )iG85
13%0 Beeuic

200 ke Sound for wrons answer
2020 REM

2030 LEF PROCsoundl

2040 ENVELOFE110,2,
2050 SOUNDO» 135121
2060 ENipRoc
2070 R

2080 REM  Sound fr correct snswer

29216112065 127101051771 172610
SOUNIL» 0 1445 12

0N
2090 REH
2100 IEF PROCsound:
2110 SOUNLL-11,53+4%0%, 10
2120 SOUND2, -1116944%0% 10
2130 SOUNDS~11)81#4%1%1 10
2140 ENIPROI
2150 #FX12
2160 VIUZ61CLSHPRINI $REFORT SFRINT- at line "FERL

Listing 1. The program for Multi Test.

BBC MICROCOMPUTERS

Model A with 32K RAM and VIA .
Model A with 32K RAM, VIA and Joystick port
Model B .
Model B with disc interface . . .
Single 100K disc drive . . . . . ..
Dual 2 x 100K disc dri

SIR Computers Ltd.

AGENTS FOR ACORN, BBC AND TORCH COMPUTERS
PERIPHERALS

Epson MX 80 F/Ttype3 .
NEC PC 802:
Microvitec |4" RGE Monitor . .
Kaga 14" RGB Monitor . . . .

Sanyo 12 RGB Monitor. . . .
High resolution 12" black/green monitor . . . .

Disc interface for the BBC Micro (Kn) .......
itted) ... ..
Upgrade of BBC Model A to B (KR)
(Fitted).
TORCH COMPUTERS
This unit connects to the BBC Micro in the same way asa
normal disc drive, but adds considerable flexibility to an
already powerful machine. As well as offering a dual 2 x
400K disc drive for use under BBC BASIC or other
languages it provides the option of using the wide range
of CP/M software available for business and data process-
ing applications. The firmware supplied with the machine
allows switching between BASIC and CPN, a powerful
operating system developed from CP/M 2.2,

In addition to the disc pack a second processor is supplied
This is a Z-80A with its own 64K RAM card, commun-
icating with the 6502A in the BEC computer through the
“Tube’. Typically the speed of execution of programs
under the twin processor system is increased by up to
50% compared with a conventional single processor

SOFTWARE

We currently hold in stock programs from the
following suppliers.

Acornsoft
A & F Software
Bug Byte
Computer Concepts
Digital Fantasia
oftware
Level 9 Software
Molimerx
Program Power
Salamander Software
Software for All
Superior Software

Please telephone or visit our new showroom for
further information.

SIR COMPUTERS LTD.
91 WHITCHURCH ROAD

ARDIFF
Telephone (0222) 21341
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Manchester Home Computer Show
MIDLAND HOTEL
April 22/23/24

Your diary dates are: ., Sponsored jointly by:

Personal Computing Today
Birmingham ........ ZX Computing
Nottingham . . . . September Computing Today
Newcastle Micro Update
Bristol December Personal Software

At the Home Computer Shows will be a complete cross section of the
hardware and software available to the home user. The emphasis is on the
lower end of the price bracket with computers from £50-£400.

If you are interested in computers and what they can do for you then come
along to our COMPUTER ADVICE CENTRE: experts will be on hand to
give you impartial advice on equipment available.

Try out the machines in our own demonstration area and see programs
running covering educational, games and small business applications.

There is a COMPETITION at every show to:

WIN TWO COMPUTERS.

Win a computer for yourself as well as one for the school of your choice:
free entry form with advance tickets. Also available at the show with the
show catalogue. i
ADMISSION £2.00 (CHILDREN UNDER 8 & O.A.P’s FREE) P s
AND IF YOU’'RE A PARTY OF 20 OR MORE, THERE’S A 25% &
DISCOUNT o

Friday 22 April ’83 (10am-6pm) & &

Saturday 23 April *83 (10am-6pm) I\

Sunday 24 April 83 (10am-4pm) &
N

The Manchester Home Computer Show
Midland Hotel. (Opposite Town Hall).

For advance tickets send cheque/postal order to:
ASP Exhibitions

Argus Specialist Publications

145 Charing Cross Rd,

London WC2H OEE /
Tel: 01-437-1002 e
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] Ruston

BBC BITS

A collection of short
ideas to liven up your
programs.

his program is a ball

bouncer with a difference!

Two balls are bounced
around a MODE 7 screen (in
colour), one following directly
behind the other. The forward

SNAKE

one leaves a trail of asterisks,
and the backward one rubs out
the asterisks as it goes. The net
effect is to move a snake of
asterisks around the screen.
The main claim to fame of

the program is the incredible
speed with which it runs —
evidence of the sophistication of
the BBC computer.

10 REM Snake
20 MODE 7
30 FOR T%=0 TO 24

40 UDU 31,0,T%,132

S0 NEXT T%

60 VDU 23}8202305030;

5

70 X%=241Y%=24
0 Lx=0

A
100 C%=1:D%=
10 REPEAT

120 UDU 31,X%,Y%,42,31,L%,M%,32

130 IF XZ+A%>39 OR XZ+A%<1 A%=-AZ
140 IF LZ+CZ>39 OR LX4CA<1 CZ=-CZ
150 IF YZ+EX>24 OR YZ+E%<0 BZ=-B%
160 IF MZ+DZ>24 OR MX+DA<0 DX=-D%
170 XZ=XL+AZS YZ=Y4+BY

180 LA=LY+CZ: WE=MA+DX

190 UNTIL FALSE

5

NON-INTERRUPTABLE PROGRAMS

he usual way to make
programs un-interruptable
is to use on ERROR GOTO
to disable the escape keys, and
+KEY 10 "OLD RUN" to
disable the Break key.

The problem with this
method is that if a *hard Reset’
is carried out (that is, pressing
Break in such a way as to print
out the memory size, as well as

the normal sign on message),
the program is protected.

The program given below
illustrates an alternative way of
approaching the problem.
Please note that the last two
columns of printout represent
the typical output of the
program, fustrating huh?
First [ have defined the Break
key to create a dynamic

variable. This means that typing
OLD will not work,

The next step (line 1000)
automatically breaks the
machine every time Escape is
pressed. The call responsible
for this is the one to &DBBE.

Mingled with the program is
a demo. While it runs just press
Escape or Break.

10 XKEY 10 "VAR=PI|H"
20 ON ERROR GOTO 1000

40 UNTIL FALSE
1000 IF ERR=17 THEN CALL BDEE

30 REM And so on with rest of proaram 1010 REFORT
40 REFEAT 1020 PRINT * &t line ";ERL
50 PRINT "HELLO" 1030 END

jiEis .
Wbk vorer
HEbLD Bad program
HEGLO, Bad proaran
HELLO »0n well
HELLO

PRINTING TEXT UPWARDS

his program is useful for
labelling the Y axes of
graphs. It draws text from
the current graphics cursor
position — but directly up,
rather than across, the screen.
Lines 40 to 70 form a simple
demo.
The program is set to work
in MODEs 4 and 1, or at a
pinch, 0. If you want to use it in
MODEs 2 and 5, change the '4'
in line 160 (as in ‘X% +L% %4')
to be '8'.
The program accesses the
BBC Micro's built-in character

generator directly, and so will
not work at the other end of the
Tube.

The character generator
starts at &CO00 with the bytes
for a space, and extends up to
code 127. It is conceivable that
in future versions of the
operating system the character
generator will be moved. If so,
alter the address in line 1030 to
be 256 less than the start of the
generator. This version works
fine on the operating system
which gives 'OS Eprom 0.10' in
response to *FX 0.

The procedure
'PROCtext__up' takes three
arguments. The first is the
string to be printed, and the
second two are the co-ordinates
the printing should start at.

Essentially, the program just
accesses individually each bit of
the sections of the character
generator which make up the
text to be printed, and then turn
these through 90 degrees.

The second program
effectively prints text
downwards in the same way.
You can see that it is similar.
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MODEL A AND B

10 REM Printing text upwards 10 REM Frinting text upwards

20 REM 11 REM (But back to front this time)
30 REM XXRKKKOOOKKEKREXKIEK 20 REM (C) 1982 Jeremy Ruston

40 MODE 4 30 REM XXXOKXXKKKKKOOOKXXIAK

50 REPEAT 40 MODE 4

0 PROCtext_up(“Led Zeppelin',RND(120 50 REPEAT

03, RND(1000)) 0 PROCtesxt_up("Led Zeppelin®,RND(120

70 UNTIL FALSE

1000 DEF FROCtext.up(AS, X%,
1010 LOCAL A%,C%,L%,M%

1020 FOR

1030 A% BF“n+A§C(hIDs(h$,F/,1))XE
0

1040 FOR L
1050 Fon ngmo T
1060 IF (2AML

9, XLALLXA , YL+ 2B-MLRA+CAKIZ.
1070 NEXT MX,L%,C%

1080 ENDFROC

Y4

AND AZ?L%)<>0 THEN PLOT &

0),RND(1000))
0 UNTIL FALSE

1000 DEF FROCtext np«a\,xx,wx

1010 LOCAL A%
170
&BFBD!ASE(NLDi(ﬂi.L7.A))IB
R L%=0

Wm0 10 7

(2AMZ_AND
9, XA+2B-LLKA, Y+
1070 NEXT MZ,L%,
1080 ENDPROC

020 FOR Ct=
1030

1040 FOR
1050 FOR
1060 IF

<>0 THEN PLOT 6
2

his function allows you to

recall the last error — in

words, rather than via
ERR.

The function is based upon
the fact that locations &FD and
&FE contain one less than the
address of the last error
message. Given that the

READ ERROR

message is terminated by a zero
byte, it is easy to read it into a
string and then exit the function
with it

Print FNread__error is
identical to REPORT, except
that it moves to a new line after
printing the message. The
difference between the two is

exhibited in line 100, where
FNread__error is assigned to
the string variable.

Note that the actual function
definition is only lines 1000 to
1080 — the rest is a simple
demo

10 ROR GOTO 100 1010 LOCAL A$,T%
20 REFEAT 1020 As=t i
30 UNTIL FaLSE {3 CL&FD AND &FFFF)+1
1
100 _error 4
b i i 1050 AbALCRRS(PTR)
141 ZF aseiesare HEN 1Un0 pieey,
1070 it #12m0
FNread_e
1660 DEF Firesd_error du7t N

STRINGY LETTERS

his is a large character

printing program with a

difference. It doesn't just
print out the characters using a

filled-in block, it intelligently
uses empty boxes, closed off at
the right places to give text of
the form:

Ve

10 REM Stringy letters
EM

THEN MODE 0 ELSE MODE 4
THEN M%=5 ELSE MZ=10
00,00,00,00,00,00,00,00
FF,00,00,00,00,00,00,00
80,80,80,80,80,80,80,80
FF,80,80,80,80,80,80,80
00,00,00,00,00,00,00,FF

01,01,01,01,01,01,01,FF
FF,01,01,01,01,01,01,FF
81,81,81,81,81,81,81,FF
FF,81,81,81,81,81,81,FF

210

DATA

L

The completely general parts of
the routine are lines 60 to 340
and lines 410 to 640. The other
parts just form a little demo.

220 FOR T%=224 TO 239 440 FOR XZ=0 TO 7
450 FL(XZ+1,Y7Z+1)=(2AXZ) AND YZ?AZ
460 NEXT XZ,Y%
470 REM MXXXXXXXXXXXXXXXRXKKRXXRKKK
480 FOR Y%=0 T0 7
490 FOR X%=0 T0 7
500 IF FX(XZ+1,Y%+1)<>0 THEN PROCyes
510 NEXT X%,Y%,T%
520 VDU 30
530 END
320 F%(0,T%)=0 540 REM XiOGomxooouoauoao oo
330 FZ(9,T%)=0 S50 DEF PROCwes
340 NEXT 560 LOCAL HX
350 REH XXXXKXXXXKXXOOOUOOGO0000 570 HE=0
360 REFEA 580 IF FrOXZH YD)
370 INPUT LINE ‘’‘,A$ 590 IF FX(X%+2,Y:
380 UNTIL LEN(A$)<=MZx4 200 5 FROGEea VA Zyo0 THEN i
390 UDU 2318202103030} €40 TF FROGLYE+1)=0 THEN Hx
400 CLS ez
410 FOR T=1 TO LEN(A$) 81, LLRE HOD W)X8)+7-XEs ((RX D
420 AX=8BF00+ASC(MID$(AS,T%,1))x8 IV H%7‘5>’Y%'22
430 FOR Y%=0 T0 7 640 ENDPROC

N

J
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IN

CHORUS

Sing along with your
musical micro — with
three-part harmony.

he new User Guide for the

BBC Microcomputer

contains three detailed
sections on the SOUND and
ENVELOPE commands (pp
180-187, 244-248 and 347-353),
but only scant attention is given
to two very useful features, the
synchronisation of more than
one note and the noise channel
(channel 0). We are going to
explore these two features, and
use them to produce a tune.
The tune will be the Chorale
from Cantata No 147 by ] S
Bach, otherwise known as Jesu
Joy of Man's Desiring, and we
will play it in full three-part
harmony!

PERIODIC NOISE

On page 349 of the User Guide
we are told that we can have
periodic noise on channel O of
tfrequency determined by the
pitch setting of channel 1, by
putting 3 as the value of the
third parameter in the SOUND
command. Well let's have a go;
try entering the following two

line program and running it.

16 SOUND 8,-15,3,18
20 SOUND 1,-15,172,18

What you hear is two sounds,
not one, a high pitched sound
and one of much lower pitch. If
you alter the volume parameter
in line 20 to zero, and run it
again:

18 SOUND @,-15,3,18

20 SOUND 1,8,172,18

You will notice that the higher-
pitched sound has disappeared,
but the lower pitched sound is
still there. The other thing that
you will notice is how low the
pitch is. One of the few
apparent drawbacks of the
sound capabilities of the BBC
Microcomputer is that it does
not, at first sight, appear to be
able to produce notes below
A#in octave 1. Just to remind
you, the table giving the
correspondence between the
note played and the value for
the pitch parameter, is shown in
Table 1. The pitch parameter of
the sound command (SOUND

Octave number

Note 1 2 3 4 8 6 7
B 1 49 97 145 193 241
A# 0 45 93 141 189 237
A 41 89 137 185 233
G# 37 85 183 181 229
33 81 129 177 225
F# 29 77 125 173 221
F 25 73 121 169 217
E 21 69 117 165 213
D# 17 65 113 161 209
13 61 109 157 205 253
C# 9 57 105 183 201 249
O 5 53 101 149 197 245

Table 1. Notes played for pitch parameter values,

C,A,P,D), P, can only take
positive values between O and
255, Most of octave 1 and all of
octave O seem to be
inaccessible. Let's experiment a
bit more: try entering the
following three commands, to
load instructions into the
function keys:

*KEY@SOUND2, #1,18iM

*KEY1SOUNDG,~15,3,18:SOUNDL,@,188,18u
*KEY2SOUND@,-15,3,18:SOUNDL,@,112,18 {m

(where | is obtained by
pressing Shift and the \ key : it
appears as I in Mode 7).

Now press function key 0,
and then function key 1. They
are the same note, but you will
notice that the pitch setting in
one case is 1, and in the other
case it is 188. To prove that we
have found a way of obtaining
lower pitched notes than those
in the User Guide, press
function key 2. To appreciate
this low a note properly, you
really need to feed the sound
output to a larger speaker in a
properly-designed enclosure.
Later on in this article you can
see how to do that.

What we need now is a
table, similar to Table 1, which
shows what pitch settings,P, to
use in the:

SOUND@,A,3,D

SOUND1,0,P,D

pair of commands, in order to
obtain particular musical notes,
Table 2 is just that. It was
obtained using the author’s ear,
rather than by reference to a
formula since, at the time of
writing he had not been able to
work out the formula!

MULTINOTE
SYNCHRONISATION

In any piece of music written for

—
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an instrument, such as a piano,
that can sound more than one
note at a time, there is a need to
make sure that more than one
note is sounded at the same
time using the sound chip on
the BBC Microcomputer. The
way this chip (the Texas
Instruments SN764894) is
accessed by the machine
operating system is that a string
of notes for each channel is
maintained in a buffer and, as
soon as one note has been
completed on a channel, the
next one is sent along from the
buffer.

If you want to make sure that
two or three notes sound
together then you need to
modify the first parameter of the
sound command. The full
version of the first parameter is
a four-digit hexadecimal
number (so it has an
ampersand, &, in front of it)

H- takes the values Oor 1,
and is used to ensure the
release phase of a sound
played using an envelope is
completed. Normally it is set
to 0.

S— is the digit that we are
interested in taking the
values O to 3, one less than
the number of notes to be
synchronised.

F— takes the values Oto 1,
and controls whether the
next note eliminates the
queue of notes waiting to be
played on any channel, and
is played immediately.

N-— is the channel number
itself, taking values from O
to 3.

1f we want to synchronise two
notes on channels 1 and 2, then
we would write:

16 SOUND&B1@1,-15,21,18
20 SOUND&@162,-15,33,18

In fact, if you entered the
following two lines instead, it
would sound just the same!

10 SOUND1,-15,21,18
20 SOUND2,-15,33,18

However, if you add line 5 to
these two lines:
5 SOUNDl1,-15,5,18

then lines 5 and 20 will sound
together, followed by line 10. In

-

order to play line 5, followed by
lines 10 and 20 together, you
need to write:

5 SOUNDI,-15,5,18

16 SOUND&P101,-15,21,18

20 SOUND&@192,-15,33,18
The computer will not play the
sound on channel two, until
another sound is available to be
synchronised with it.

PLAY THAT TUNE

Jesu Joy of Man's Desiring is a
well known tune, and a good
test of any microcomputer’s
ability to play three-part
harmony. Listing 1 shows the
program that plays it. This will
run on both the Model A and
Model B. The essentials of the
program are the following five
lines:
140 RESTORE 320
156 FOR I%=0 TO 380
160 READ A%,B%,C%,D$%
170 SOUND A%,B%,C%,D%
238 NEXT
These lines read the contents of
the DATA statements note by
note and immediately send them
into the sound buffer ready to
be played. Using Tables 1 and
2 you can see that the first
statement plays the note G in
octave O on the noise channel
(pitch value of 124) for a
duration of 18 twentieths of a
second synchronised with rests,
ie silence, of duration 18 on
channel 2 and duration 6 on
channel 3; then it plays G in
octave 4 (pitch value of 129) for
duration of 6, followed by A in
octave 4 (pitch value of 137) for
a further 6 twentieths of a
second.

For those brave souls who

MODEL A AND B

decide to key in the program in
Listing 1 it is worth putting
commonly used numbers such
as &0300 — &0303 and the
word DATA into the function
keys, to save your fingers.

The rest of the program
produces a title page in Teletext
mode, with the name of the
piece enclosed in a rectangular
box drawn, using Teletext
graphics characters, by lines
1300 — 1400 in PROCtitle.
When the tune is being played,
as each note is read in, line 180
calculates a number between
145 and 150 derived from the
loop counter, K% . In Teletext
mode these numbers, used as
control characters, give the
following coloured graphics
characters:

145 red graphics

146 green graphics
147 yellow graphics
148 blue graphics

149 magenta graphics
150 cyan graphics

Lines 190 — 220 place these
controls in the positions on the
screen which control the
graphics colour of the
rectangular box. As each note
is read in, the colour of the box
changes. It does look quite
pretty, and there is plenty of
scope for experimentation with
it! How about plotting coloured
notes on the screen?

BETTER QUALITY
SOUND

I mentioned earlier that it was
possible to connect a better

OCTAVE NUMBER

Note 0 1 2 3

B 140 188 234

A# 134 183 231

A 130 180 228

G# 127 177 224

G 124 172 220

F# 120 168 216

F 116 164 212

E 112 160 208 285
D# 108 156 203 252
D 104 152 200 246
C# 100 147 196 243
é % 144 192 240

Table 2. Pitch seftings using periodic noise on channel 0.
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IN CHORUS

R

quality loudspeaker to the BBC
Microcomputer, in order to
appreciate the sounds of which
it is capable. The following
suggestions will almost certainly
be taken by Acorn Computers
as invalidating your guarantee,
s0 if you do not understand
anything about electronics, or
cannot use a soldering iron, or
both, don't attempt it! The
author cannot be hel;
responsible for any disasters
which might ensue. However,
having said that, the necessary
modification is really quite
simple.

The tiny internal
loudspeaker is connected via
two wires to plug PL15 on the
main circuit board. To obtain
access to this you not only have
to remove the top of the
computer but you also have to
remove the keyboard PCB.
PL15 is on the left-hand side at
the front of the circuit board

near the disc drive socket. We
could just disconnect the two
speaker wires and re-connect
them to a new socket at the
back of the machine into which
an external speaker can be
plugged. However, it is more
useful to allow the possibility of
either the internal loudspeaker
being used or an external one.
To do this we need to use a
socket which automatically
connects the internal
loudspeaker when no plug is
inserted, and disconnects it
when one is.

A suitable socket is an % “
miniature closed circuit phone
jack, available from, for
example, Radiospares or Tandy.

The best place to put the
new socket is into the redundant
Reset button aperture at the
rear of the machine. The Break
key has replaced this button, so
the hole will not be needed.

Having made this

modification, you may well now
be unhappy with the noisy
sound, even when no proper
sounds are being played. This
noise is coming from signals
along the computer’s data and
address busses — just listen to it
when a program is executing!
The noise can be considerably
reduced by placing a ¥ watt
10k resistor between pins 15
and 16 of the 1 MHz expansion
bus plug. The easiest way of
doing this is to buy a socket to
fit the 1 MHz plug, and to fit the
resistor across its appropriate
pins. The socket you need is an
Insulation Displacement
Connector (IDC for short) —
Speedblock type — female
header socket 2 * 17 pin. These
cost about £1.60 each. The
improvement is well worth the
effort, and does not invalidate
your guarantee!

PLUG PL 15 PLUG PL 15
INTERNAI
INTERNAL
LOUDSPEAKER
FOUDSERAKER (Disconnected)
PHONE
JACK
NO PLUG INSERTED
(Internal speaker connected)
PLUG INSERTED
(External speaker
connected)
FiINTTARC 342 13)5CHRSKZITARC 342 14 )SCHRSKZT
1 HEXT
10 KEW Jesu Joy OF Man’s Desiring by J § Kach

G ticholls ec 1982

SOURD Ay B CZo DX
(5 54145
FOR Lx=101018

FHINTTARL 25173 CHRSKZS

RLAT

rived for ERC Nicro

0 KEN bar 1

tle
AK( 15, 23)5CHR$1 335 CHR$1365 "REPEAT 273 1228<C
UNTIL (ZZ$="N* OR ZZ$="n")

UIUZ3505111255:0501050,010
0 ENll

0 UATASG300)~1313118,5030110, 124118/ 50302:0,0, 18, 8030

3 +3,-131129,4s3,-13,137,
330 UATAK0300,-1313,18,§0301,0,172, 18, 80302, 135109, 18,
803035131 14516/ 31-14115716131-14, 14916

K0!
350 KEN bar 2

AKGI004-14,3y 1860301505160, 18803025 ~14+117,18,
145149 18531-141 165761 31-14,157 16

r

e
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MODEL A AND B

0 TATALD3000~15v31 10180301101 140181403023 ~131129148)
3031157 1575 693,-151177 89 31-151

370 DATAK0300, - 14,1,xa.ao:&u:.o,mym,aow 5-1511171485
§03031 157 17716131-15915716,31-15, 1455

380 xmmmzom—1&3.1@34010140yuo,mvsc:ozv—1s,v7.1aya
0303,-15,1291 813115, 13716,31-151 145,

:mz KEN bar 3

3,18,80301105130, 128
o:soxy 15,14916135-15:157 16

5131181
ao:ox,omouey&oso 1-1571095 185 £0303, - ]uvl./7v643v 141149
16131714

el 4117412,
SRS 14
130 IATAKO102) 141971 6780103141 129,6

440 REM bar

450 TATAKO300s-13,31185 8030101152118, 803025 -13189+ 18:&
03035 -13912516,39-13/12916,37-131137+6

460 DATAK0300,-1337181 8030104168118, £0302,~13,89 18+ &
03035-13710916,31-137125,6,3,-13,13716

470 DATAROI00, - Jx-lyla-sozu:.o-xs 118,603021-131891 121§
0303/-13,1491613, -

480 nAm«moz« 010313013716

490 KEW bar

500 mm&ozooy 13,3118/80301,05124 18580302, -13,815 18, &
0303,-13,145,6

510 HATA3)~13512916139-135137+6,80300,~1413,18,80301505
112116803021 -14181118, 803031 -14 145,61 31-14, 157,41 3514y

520 DATARO3007-1513118150301505 144118780302 -15,117118,
£03035-151 149161 311511651631 -15,157,6
530 KEN ba

5/3118/8030101 1401 51129118,

(o335 b I8 T3 o8 7314
218180301,011605 117118,

m:ox« 1511771613915 1576:31-151 145,
051525 1818

0308 120129061317 HAF AN

: o REM bar 7

3.19.50301.0,144, 188

oaoay 15911716139-15715716931-150 1
DATAE0300, - Ln}vle&O]O!vaHh‘Bv&O]OZI 15,117,12
xososy 159 14516131-147 137161601029 ~14197 61 £0103, ~145 129
16
400 DATAG03005-14139 185 80301501152 18 £03025 ~14 189112
ROMa T 147129161601021-14» 101165401089 -141 125

Axo REN bar 8

yllﬁ‘)&ﬂ:ﬂ”vﬂ!‘ 19711818
0308 14912916131-14114516:3-13, 1

a0 DATARG10Ls 1391097 18,861031 - u.mmsy 13/15716: 35
137 145,61£01021010+ 181 801035 -13112916, 35135 14514, 3,-135
0916

640 KEN bar §

650 DATAK03005-1353/18) 6030100172718, £0302,-15,97y36s &
030313712954, 801005 -1335 18, 80101, 0,168, 18, 40200, -13,3
118,50201105160s 18140202, -15, 10118

660 REM bar

470 DATAKD300s 1393 1815030110, 168,185 £0302:~154 109436+
£05081 1811871 165 §02007 ~135 31 185 £0201 01160, 18y 80203 13
12916180300, 1 180301,05152718 80302, -157 109, 18+ 403

690 DATAKD300+-1313 1878030110160, 18160302151 101536
£03035-1351291 185802005 ~1313 1814020110 168 185 802031131
109542

700 DATAK0200:

710 KEW bar 12

720 DATARO200 - JX:J;!OSv&OZD]v0v152leBv&0"021 1589118
139-13)10916:31-13111756

730 DATAS0102)- 15;59.15.&0103. 131125161 39-13113716:3
~131129167£01025010172, 801031 ~131137 61 31-13 14916131 -131
14516

740 REN bar 13

750 TATA3s 13714996135 -14913716:31-14112516,35-14, 10916
131-14112506:39-151 137 6139-151 1499 6,32 =151 1451 6,35 15,13

1353118160201, 01172118,£0202,-15,971 18

760 REM bar 14

770 DATARO3005-131351880301105172,18,50302:-13,97361 &
03031-1311451637-131129161 31141137,

780 DATARO2005-14135188020150168, 181502031 -145 145,653
I STa3ets 1498

1015185
msas- wnv.g,sy xm.ssm:. 15:1576

800 REH

510 TATALOR00s 15,31 36/40301,01 140136103025 -151 1091361
£03037-1511571 8131151177185 31-15117316131-15117716131-15
11571693,-151 14516

20 311818030110160, 11858
0303135012916 31-19113716131-15, 14514
B0 PEiihan
8180301105 1445

\muy 15411716135~ Taiabnan. 1509714935- Jsuw.s,zv-xsn

850 TATARO30Ds =151 3,341 80301 05152, 34780302,-15,97 5 181 &
03031-151 1451613915+ 13716, 31-15112916.

860 IATARO102)-15189 181801031 -151 109161 31-141129161 35~
1451255,

570 REM bar 17

391814030110+1241 13658
03031 T4y 1296, 5rbe 4oy Boe L3716
+3118180201,0,1 4914506)3

- 13,157,.5,37 nuw-a

31117118,
so303, 1311499613113, 1651631130157 16

910 KEN bar 18

920 DATAK03005-1373118/6030105140,181603025-135 129118,
m.mx, 13715776135~ 1:«177,e,: ~13:17316

39117118,
w:vzy 13v1771673v 12-!5%6,3, 13114506
353718180301, 0, 160y 309711818
‘7303-'|3v127vbv3v 13/13716131-13114516
7 0 B
3131814030150, 130,

0303. 13114916,39-13115716,80102,~ 11.;01,.&.&0103. m.us.

970 LATABO300, - 1:,:hmdozcx.omo,w,&owb ~1311091181
803035131 1571853,-121 14958y 3,-12, 1451

980 nm»wwu.-xz.zyxe,msol,o.xu.)a,mo 2,-121117112,
803037-12713756131~121 14514, 80102,-12,971 6, 80103, -12 129,

6

990 REM bar 20

L1000 UATAE0300,=1113, 188030150152, 18803025 -111891 18, &
W (St 129 Tty 137 1

010 15895185 &
om, 1101092605 11112500 3r n,m,A
113,18150301+0,152, 11258
03031140 6r 511101450 RO 021877+ Er k0L 11-137«1
1030 REW bar 21

1040 11351818030110,124
03031-117145161 31117129161 39-121
1050 DATAE03005 - )zysym.aoxono.uzus.wxoz- 121815185
0303120 HSe 31157 6131 13014906

1060

1081118:&

11171181
0303, - mwm,zy 14.!65v6v3v 15015716

1070 REN b

1060 DATARD300, 15,35 1618030105 1401 181803025151 129,165
8030391511571 6131-15117718131-15:17316

1090 DATARO3005-15+3, 18180301501 160, 181503029151 1175185
8030351591775 85 31-151 1578y 31-15 14516

1100 UATARO300-15,3519580301,011521 181803021 -15:971195
8030351911292y 35 151187169 31-151 145

1110 REN bar 23

» 3v21y&omvv‘ &
03035-15911717 131151157185 31-14

1130 BATALOAOD s 18550301 £0301201 1471 381K0302, L4 17118,
K03031-145 145,993y -131137, 95 £01025-13,971 101 §0103,~13, 129

1140 DATAKO3005-1213537,80301101152,371§03029-12/89.
0303, -12,1099 11,39 -12+129112, §0102, -1 1015 14,£0103, -1, 1

114:72,80301) 01 1 111815726
0303111, 129,72
1170 KEN Fin
1180 LEF PRUCLitle
1190 CLS

1200 VIUZE2011150101010,05010
1210 FOR JZ=0T024

{0~ PRINTYAKO, IICRSISSTCHRTLT
1230 NEXIT

1240 FOR JZ=107018

1050 PRINTTABC 29 0%)i CHR$145

1260

1270 PRINTTAB(951)iCHRS1303CHR$1415 " Three Part Harmons®T
PEC952)iCHR$1303CHRS 1415 Three Part Harmony®

1280 PRINTTAR(1593)iCHR$1305CHR$1415"0n Lhe" TAR( 1554 )iCH
R$1305CHRS1413%0n Lhe"

1290 PRINTTAK( 1095)3CHR$ 1303 CHR$ 1413 BEC Wicroconruter™T
AB(1076)3CHRS1303CHRS1415 "BBC Microcoaruter

1300 G4=STRINGS(20," _* )

1310 PRINTTAB(857 )iCHRS1293CHRS 1417683 TAR( 88 )i CHR$1293C
HR$141568

1320 H$=CHRS224+STRINGS( 301 CHR$240 HCHRS176.

1330 FRINTTAB(4210)3HS

1340 L$=CHR$2344STRINGS( 305 CHR$32 ucmmm

1350 PRINTTABU4»11)3L83 TABC 49 12)31

1360 mmmﬂmshwkszu»cumm:- Jesu Jos of Men's
Tesirins *jCHR$145) CHRS18!

1370 PRINTTAB( A.nncumm;cnmmmm 15,14)i%y J 5 B
ACH. " 5TAB( 341 14)3CHR$ 1455 C)

580 PRIITARC A1 1S sL83 TABC 1 16)1L

1390 HS=CHR$162+STRINGS( 30, CHR$163 4CHR$161

1400 PRINTTAB(4517)iH$

1410 ENIPROC

Listing 1. Jesu Joy of Man’s Desiring by J § Bach
transcribed for the BBC Micro.
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Ian Nicholls

MEMORY
SAVER #1

MODEL A AND B

Save yourself memory
by using the array of
tips here.

contains some sizeable

arrays, you may well be able
to save quite a lot of valuable
memory space by using a
different type of array, the byte
array. The byte array is a
concept that has been carried
over from the version of BASIC
that Acorn wrote for their
ATOM microcomputer: it makes
use of the ? indirection
operator, itself a concept
borrowed from assembly
language programming.

BYTEING UP YOUR
RAM

If you have a program that

A real array in BBC BASIC
uses up five bytes of memory for
every array element, so an
array such as A(100), for
example, would use up 500
bytes of memory. An integer
array uses up four bytes for
each element, so an array such
as A% (100), for example, would
use up 400 bytes. A byte array
such as A 100, however, would
only use up 100 bytes, one byte
per element. There are
drawbacks, of course, as an
element of a byte array can only
hold an integer value, and that
value must lie between O and
258. The second drawback is
the means of accessing a
particular array element.
Instead of writing:

A(52) = 36.257
or:
A%(9%) =2
for a byte array we would write:
A?l4 = Bor?(A+14) =5
The second method of putting a
value into a byte array element

gives us a good clue as to how
they work. A byte array is

dimensioned using a slight
variation of the usual DIM
statement:

DIM A 100

The single spaces between DIM
and A and between A and 100
are essential: no brackets must
be placed around the dimension
value. What this statement does
is to set aside 101 consecutive
bytes in memory and to give the
first byte the label A. So the
next byte is A+ 1 and to place a
value into it we would use the ?
indirection operator as follows:
?(A+1) = value (where value
must be an integer
between O and
2585)
The form A?1 is just an
alternative to ?(A+ 1).

A CHANGE OF RANGE

If the numbers that you want to
store in the byte array can only
take values in a much more
limited range than O to 2585, say
Oto 31, then it is possible to put
two or more successive numbers
into one element of the byte
array. In the example
mentioned, eight numbers
could be held in one byte. The
first number would be entered
with no modification, taking a
value O to 31, the second
number would have 32 added to
it, giving a value between 32
and 63, and so on up to the
eighth number which would
have 7 * 32 = 224 added to it
giving a value between 224 and
255. To retrieve the correct
number from the byte array, we
first of all need to note the
relationship between our
notional array of elements and
the elements of the byte array.
Continuing with our example, if

we had 24 elements in our
notional array, (O to 23), these
would be contained in the byte
array elements:

A?0, notional array elements
Oto 7

A?1, notional array elements
8to 15

A?2, notional array elements
16to 23

To retrieve the Ith element of
our notional array we would
first have to find which byte
array element it was contained
in. We would do this with I DIV
8.

I I DIV 8
0-7 O]
815 1
16-23 2

We would next have to decide
how many multiples of 32 to
subtract from the value
contained in A?(IDIVS8). This
number is given by I MOD 8§; ie
a number between 0 and 7. So
to retrieve the Ith element of
our notional array, we would
use the formula: 1

Ith value = A?(I DIV 8) —
32* (I MOD 8)

If you really need to save array
space, and your array elements
are positive integers less than
286, byte arrays offers you at
least an 80% saving of memory
over real arrays and a 78%
saving over integer arrays. If
the array elements have an even
more limited range then you
can obtain even greater memory
savings. A universal routine to
do that is left as an exercise for
the reader, based on the
guidance above!

6
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Ian Nicholls

HINTS AND

TIPS

MODEL A AND B

All sorts of useful hints
and tips for use
with your micro.

o matter how good the
documentation supplied
@ with your new computer
there are always one or two new
tricks to learn. We've collected
some old favourites as well as a
few new ones for you to try.

1. USEFUL MACHINE

OPERATING SYSTEM
COMMANDS

Machine operating system
(MOS) commands are prefixed
with an asterisk. When such a
statement is encountered by the
BASIC interpreter it is passed
to each of the installed ROMs in
turn until one of them
recognises it, and deals with it,
or it is not recognised by any of
them and an error is generated.
Most readers will only have the
16K MOS ROM or four 4K MOS
EPROMs fitted. However, other
ROMs that could be inserted in
one of the three vacant slots are
(or will be) the disc operating
system, Econet, graphics
extension, Pascal, LOGO, or
the Acornsoft View word
processing software. In
addition, cartridge ROM packs
will soon be available for
insertion into the mysterious
empty slot to the left of the
keyboard.

The new User Guide lists all of
the operating system commands
available for use with the MOS
ROM. Some of these are worth
becoming familiar with, whereas
many of them you will use
rarely if ever. Ones that are
particularly useful include:

*FX4, *FX18, *FX225,
*FX226, *FX227 and *FX228.

In many games you will want to
move a character, spaceship,
gunsight or similar object about
the screen. The most obvious
keys to use for this purpose

would be the four cursor keys,
but in normal operation moving
the cursor is their only function.
The command *FX4,1 alters
their function, however, so that
they produce ASCII codes
instead. These codes can be
detected in the same way as for
any other key, by use of GET,
or INKEY. The COPY key is
similarly affected: the ASCII
codes produced are:

COPY 135
- 136
T 137

' 138
t 139

*FX4,0 will return the keys to
their usual mode of operation.
For MOS versions 1.0 onwards
*FX4,2 turns these keys into
five more function keys. The
(OKEY numbers will then be:

COPY 11
- 12
=¥ 13
¥ 14
4 18

The existing function keys are
numbered O to 9. The missing
function key 10 s, in fact, the
Break key. Although its break
function cannot be disabled, a
string can be stored in it, just
like with the other function
keys. Command *FX18 (for
MOS versions 1.0 onwards) will
reset the function keys so that

they no longer contain
character strings.

There are some further
modifications to the operation of
the function keys which are
available in version 1.0 onwards
of the MOS. The first of these is
with *FX225 which causes the
function keys to generate ASCII
codes instead of outputting
strings of characters. Entering
*FX225,X will cause key f0 to
produce ASCII code X, key fl
to produce ASCII code X+ 1,
and so on. *FX225 1 returns
the keys to their normal
function.

With versions of the MOS
other than 0.1, pressing Shift at
the same time as a function key
causes them to produce ASCII
codes in the range 128 to 137.
In Teletext Mode 7, these ASCII
codes are used for controlling
the colour of alphanumeric
characters and whether they
flash or not.

From the previous paragraph
you will recognise that the base
value of these codes is 128,
*FX226,X allows the user fo
alter this base value to X.

*FX227,X allows the user to
alter the base value for the
ASCII codes produced when
the Control key is pressed
simultaneously with the function
keys. The normal base value is
144, which generates the
Teletext control codes for the

Function key ASCII code
0 128
fl 129
2 130
13 131
4 132
1) 133
6 134
17 135
8 136
19 137

Teletext control code
no effect

red alphanumeric
green alphanumeric
yellow alphanumeric
blue alphanumeric
magenta alphanumeric
cyan alphanumeric
white alphanumeric
flashing characters
remove flashing effect
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HINTS AND TIPS

graphics colours and flashing.

FX228,X will set a base value
of X for the function key, Shift,
Control keys combination.
Normally, this combination
produces nothing.

*OPTA.B

This MOS command is used
with the cassette operating
system, and is primarily used to
control the action taken by the
computer when an error is
detected during a cassette file
operation. *OPT without any
values for a and b will reset all
the options to their default
values. Page 398 of the new
User Guide supplies the details
of what happens for values of A
between 1 and 3, and for values
of B between O and 2. One
combination which is given only
scant mention is *OPT1,2. The
User Guide states that this
combination will yield “detailed
information including load and
execution addresses”. The
reason why this deserves more
emphasis lies in the value of
knowing these load and
execution addresses. When you
buy a piece of commercial
software on tape, you have a
tape which has to be replayed
each time you want to run the
program you have bought. The
tape will wear with use and
could even be damaged. In
either case you may have a tape
which is no longer usable. To
avoid having to buy a second
tape, it would be prudent to
take a copy from the original
tape, and only to use the copy.
Should any disaster befall the
copy, another can be taken
from the original master tape.
This policy of keeping a master
and using copies is common
commercial computing practice.

If the program you have
bought is written entirely in
BASIC, then there is usually no
problem in taking a copy: just
use SAVE in the normal way.
When a program is SAVEd, its
load and execution addresses
are recorded as well. The load
address is the memory location
in RAM at which the computer
will begin storing the program.
The execution address is the
address to which the computer
will jump in order to begin

N

running a program. For a
BASIC program, this is the
hexadecimal address &801F,
which is the language
initialisation address inside the
BASIC interpreter ROM. When
a BASIC program is LOADed
back into memory from tape, it
will automatically be stored at
the lowest available address in
RAM. For most users this will
be &OEQO: however, if you have
Econet, disc operating system
or Telesoftware ROMs inside
your machine, this value will be
higher. The address can be
determined by printing the

value of PAGE (see page 317 of'

the new User Guide).
Occasionally, though, programs
will need to be loaded back into
addresses other than &0EQO. In
this case the instructions with
the program will tell you to alter
the value of PAGE before
CHAINing the program in. You
must set PAGE to this value
when SAVEing the program as
ell.

Difficulties start to appear
when you want to SAVE a
machine code program, or one
that is mixed BASIC and
machine code. If you suspect
that the program that you wish
to copy is of this type then you
need to use the *OPT1,2
command. If the program
instructions tell you to CHAIN
the program, then type:

*0PT1,2

LOAD "FLANGE"

assuming the program is called
FLANGE.

If the instructions tell you to
*RUN the program, then type:
*OPT1,2
*LOAD "FLANGE"
note that, in this case, we have
touse *LOAD. In both cases
the resulting messages will look
like this:

addresses which the BBC
Microcomputer uses in its filing
systems to ensure compatibility
with 16 and 32 bit second
processor add-ons. We only
need to know the last four W
digits.

To SAVE this program that
has been loaded we need to use
the command:

*SAVE “name”load address +
length execution address,

ie: *SAVE"FLANGE” OEQO +
2670 OEQQ, for our example.

It must be emphasised that
unauthorised copying of
software is illegal and the above
information is intended to show
you how to provide back-up
copies of commercial software
FOR YOUR OWN PERSONAL
USE ONLY.

*TV

Many domestic televisions are
set up so that not all of the
transmitted picture can be seen.
This is done to avoid showing
blank margins at the sides and
bottom of the picture, and the
Ceefax and Oracle signals at
the top of the pictyre (in the top
two lines). The BBC
Microcomputer makes very full
use of the available picture, and
this often means that either the
top or bottom parts of the
computer generated picture
cannot be seen. *TV255 will
move the picture down by one
character row, *TV254 will
move it down two characters,
etc. The corresponding
commands to move the picture
up are *TVO, *TV1, etc. These
commands only take effect after
a change of mode.

You can also write
*TV285,1 where the second
parameter, 1, causes the

Name Length
FLANGE 26 2670

Load
00000ECO

Execution
(00000ECO

All the numbers are in
hexadecimal. The one labelled
length is the actual length of the
program in bytes. The load and
execution addresses are eight
hexadecimal digits long and
will always begin with four
zeros. These are, in fact, 32 bit

interlace to be turned off.
Interlace is the means whereby
the TV picture is scanned twice
in each frame to give a denser
picture, and two sets of scan
lines are interlaced with each
other. It often causes a
flickering picture. In Mode 7

88

e
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you are stuck with interlace, but
in all the other modes you can
turn it off to give a steady
picture. *TV255,0 would
restore the interlace again.

*FX15,1

When you are using INKEY or
INKEY$ to wait for a key being
pressed at the keyboard, if the
keyboard buffer has not been
emptied, then whatever is the
next character in the buffer will
be detected. This could well be
a spurious keyboard entry
which you do not want the
program to detect. If you put
the command *FX15,1 on the
previous line to the INKEY
statement, the keyboard buffer
will be automatically flushed.

2. AVOIDING TWO
CASSETTE FILING

SYSTEM ERRORS

There are two important errors
present in the MOS version 0.1:
one makes SAVEing programs
at 1200 baud unreliable, and
the other makes writing to files
using the PRINT # statement
almost impossible. The first
error can be avoided by
recording programs at 300 baud
only. The second can be
avoided by using BPUT # to
write files instead of PRINT #.
If either of these options is
unacceptable to you, then you
will find Listing 1 essential. It is
reproduced here by kind
permission of Richard Russell of
the BBC, who was involved in
preparing the specification of
the BBC Microcomputer.

It should be SAVEd itself,
after first typing it in and
running it, and then CHAINed
in every time you use the
computer. It will survive a
single press of the Break key,
but not two presses in
sequence, which cause a hard
reset. When the program is run
it loads a machine code patch
into locations &DDO to &DFF,
and can then be overwritten
with NEW.

This program is not needed,
and should NOT be used with,
versions of the MOS other than
version 0. 1.

KREM Falch for o bugs in cassette filins
REM system, Only needed for v0.1 of NUS

2 KEM LU NOT USE WITH OTHER VERS]UNS

'AZOA < IX207820K=F IX2 DIV 256

160 XKEY10 78218=810: 78219=801PA20A= 816 7 IOR=8111 M
170 ENL

180 LOPT PASSXZ

190 JFIX1 PHALJSR &F2LIFLAIKIS

200 (FIX2 CHF #&9. GOICPX #0IBNE GO

210 TSXILDA §102,X1CMF $&F7THEQ TRAP

220 LIX #01.7X LDA #£913STA SFEO9IRTS

+GO JHF (8UKSO)
+TRAF PLAIFLA

JER SF9LBIISK &FK7K
JSK TXIJHE 8F7FE
270 IRETURN

Listing 4. Richard Russell's Bugpatch.

3. FURTHER TEL
SURPRISES

When writing a program using
Teletext characters in Mode 7, it
can be guite irksome to have to
type CHR$X, whenever you
want to put a control code into
a PRINT statement. Since all
control codes have three digits,
you have to type in seven
characters for each control
code. There is a way that you
can achieve the same end and
only press one key! Try the
following line:

PRINT CHR$130; "Hello"

The message "Hello" will
appear on the next line in
green. Now try the following
two lines:

AKEYD
PRINT

Hello"
Press fo here

The message "Hello" will again
appear on the next line in

green. It is also green in the
PRINT statement. What you
have done is to program the
control code for green
alphanumeric characters into
function key O. The letters
corresponding to each control
code (such as B in the example
above) are given in the

table shown below.

As you can see use of this
method of putting control codes
on the screen gives colourful
text. Each control code leaves a
blank space in the listing
(remember that they must be
placed inside the inverted
commas), and they may be
copied using the COPY key in
the usual way.

One control code in the
table that you may well not have
come across is hold graphics,
letter A , otherwise CHR$158.
This is a very valuable code
when you are attempting to
draw complex coloured designs
involving graphics shapes.
Remember that whenever you
put a control code in a PRINT

Letter Effect generated

red alphanumerics
green alphanumerics
yellow alphanumerics
blue alphanumerics
magenta alphanumerics
cyan alphanumerics
white alphanumerics
flashing on

flashing off

normal height characters
double height characters

ZEmQ Y QW

The Teletext control codes
available in Mode 7.

Letter Effect generated
red graphics
green graphics
yellow graphics
blue graphics
magenta graphics
cyan graphics
white graphics
conceal display
continuous graphics
separated graphics
black background
new background
hold graphics
release graphics

SL-N<RE<aHnDO
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statement there will be a gap

left on the screen in the

background colour. Suppose
that we wanted to have four
solid blocks of green followed
by four solid blocks of yellow on

a black background. The

character that gives a solid

block in graphics mode is

ASCII code 255. The code for

graphics green is 146, and the

code for graphics yellow is 147.

Let's try:

PRINT CHR$146;CHR$255;CHR$255;CHR$255
i CHR$255; CHRS147; CHR$255; CHR$255
;CHR$255;CHRS255

This produces the green and

yellow blocks but they are

separated by a space caused by
the control code to give yellow
graphics (CHR$147). Now let's
try this:

PRINT CHR$146;CHR$255;CHR$255;CHRS158
;CHR$147;CHR$255;CHR$255; CHR$255
i CHR$255

The green and yellow blocks

are now touching. Control code

158 causes the last graphics

character to be repeated in the

spaces caused by control codes.

So the two spaces which would

be caused by CHR$158 itself

and CHR$147 have the green
graphics block repeated in
them. Its effect lasts for the
whole line and, in each case
where it operates, it is the last
graphics character before the
respective control code that is
repeated. CHR$159 cancels its
effect.

WARNING

If you use the function key
method, described above, of
placing hidden control codes in
your program, you may find
that they affect your printer,
and you are unable to list it!

4. THREE (OR MORE)
COLOURS IN MODE 4

Try running the following short
program:

10 WODE 4
20 VDU 19,8,3,0,0,0

30 VDU 19,1,4,0,0,0

40 MOVE ©,0:WOVE 600,0
50 PLOT 85,0,300

60 PLOT 85,600,300

70 FOR 13=394 TO 600 STEP 8
88 MWOVE 9,I%

90 PLOT 21,600,1%

100 HOVE 4,Is+d

116 PLOT 21,600,13+4

120 NEXT

You will see a yellow
background with a blue
rectangle in the lower left of the
screen, with a grey rectangle on
top of it. The grey rectangle
may have a red and green
interference pattern moving
across it, caused by the
limitations of the PAL encoding
system. If you add line 5:

5 *TV255,1

the grey may be more
recognisable (RGB monitor
owners will not need this
program modification). What
this does is, firstly, to select
Mode 4 (a two-colour mode)
and then set the background to
yellow and the foreground to
blue (lines 10 to 30). Then a
blue rectangle is drawn with
two triangles (lines 40 to €0).
Lines 70 to 120 draw another
rectangle on top of the blue one
by plotting dotted lines.
Alternate dotted lines are
plotted displaced from each
other by one pixel to avoid a
vertical striped pattern. The
dotted lines are alternate blue
and yellow pixels, which the
eye combines to give grey —
three colours in a two colour
mode.

The program can be added
to, to cycle through all the
possible colour combinations,
and the technique could be
modified (by plotting individual
points rather than dotted lines)
to give, say, two blue points
alternating with one yellow one.
This would give yet another
colour. There is plenty of
potential here for
experimentation, so happy
dithering (that is what the
method is called!).

5. NEGATIVE INKEY

FUNCTION

The new User Guide gives on
page 275 a table of negative
INKEY values, ie numbers to be
used as the INKEY argument —
INKEY (—m). The Table,
reproduced below, shows a
unique negative number against
every key on the keyboard.
Stated simply, what the use of
negative INKEY values gives is
a means of detecting when any
key is pressed. Not only that but

keys held down simultaneously
can all be detected, something
which is not possible with
positive INKEY values. Also the
use of INKEY(—m) is
independent of the keyboard
buffer, so there is no need to
keep clearing it with *FX15,1
(see earlier note).

Lastly, keys which cannot
normally be detected such as
Control, Shift lock, Delete and
the function keys, can all be
detected with negative INKEY.

6. BETTER PROGRAMS
WITH REPEAT. ..
UNTIL

This Pascal-like feature of BBC
BASIC is well worth becoming
familiar with. Two examples of
its use are shown in the drawing
listing in the article entitled
Multiple Graphics Demo. In this
program there is a short main
section (lines 570 — 620) which
has to be cycled indefinitely.
Instead of using a GOTO
statement:

100 REM beginning of main
program

e .
L]
statements
®
L]
[ J
500 GOTO 100

It is more easy to follow if we

use a REPEAT...UNTIL loop:
100 REPEAT

program statements
®
[ ]
®
500 UNTIL FALSE

The condition in line 500 will
never be met, so the program
cycles indefinitely.

The second use, which
occurs a number of times in the
multiplication listing in the
Multi-test article, is to continue
performing a certain action
until a particular condition is
met, such as Fire button
number two being pressed:
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100 REPEAT

statements
®

300 fire% = ADVAL(O) AND 3

®
[ ]
[ ]
statements
500 UNTIL (fire% = 2)

This same idea can be used to
continue reading the keyboard
until a certain key is pressed,
say Y or y for a 'yes' reply:

100 REPEAT

110 G$=GET$

120 UNTIL (G$="Y” OR
$="y")

Selection from menus is an
obvious use for this method (see
below).

E OF MENU!

In writing a program for
someone else to use it is
particularly important to make
the program as easy to use as
possible — user-friendly in the
jargon. One way of doing this is
by the use of menus, thatis a
screen with a number of
labelled choices for the user to
select from. All the user has to
do to continue is to type the one
letter or number corresponding
to his or her choice. If the
choices are labelled with one
character then the user does not
even have to press Return,
because the programmer can
use GET or GET$ to detect the
key pressed, rather than INPUT.
A series of menus can take the
user a long way into a
complicated program in easy
stages, since the menu choices
themselves remind him or her of
the options from which he or
she can select. This is the
concept behind the use of the
massive Prestel database.

MODEL A AND B

With the BBC
Microcomputer, the REPEAT...
UNTIL structure allows an
elegant solution to reading the
user’'s menu choice and
discarding incorrect key
depressions. Suppose the
choices are labelled 1 to 6. The
ASCII code for Ois 48, for 1 it
is 49, and so on.

The following statements will
do the job.

160 REPEAT
10 2 T

120 z3=:
130 UNTIL

48
(28>0 AND Z%<7)

Line 680 of that multiplication
tables listing which reads:

680 F%=GET:F$=F%-48:IF F%<l OR F3%>3
GOTO 688
could be altered to read:

680 REPEAT:F$=GET:F8$=F3-48:UNTIL (F3>0
AND F3<4)

BBC OWNERS

Why not consider the HOBBIT FLOPPY TAPE
SYSTEM for your computer?

The HOBBIT gives ?ou all the facilities you
would expect from a floppy disc at a fraction of
the price

Brief Specifications:

e Read/Write speed of 750 Bytes per second
e Capacity: 101K Bytes per Cassette

e Average access time 22 seconds

e Up to 138 Files per Cassette

e Completely automatic — no buttons to press
.

.

Fully built, boxed and tested. Justpluginandgo
System can support Two Drives

Available from stock PRICE £135.00 plus VAT
Also available for NASCOM computers
PRICE £120.00 plus VAT
Access and Barclaycard accepted

For more details contact:

ihon Computer Products

Kiln Lake, Laugharne, Carmarthen, Dyfed SA33 4QE
Tel: Laugharne (099421) 515
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CLEAR AND CRISP

CHARACTERS AND GRAPHICS

Get the best from your BBC/Acorn by using the RGB
output. Get crisp, clear graphics in full bold colours
with one of our TV/Monitors fitted with a 6 pin Din
input socket.

EACH IS A TELEVISION
EACH 1S A COMPUTER MONITOR

Why buy just a moniotor when you can have a
standard TV as well?

A2102/5 141" £295
A3104/5 16" £327
A6100 20" £365
A7100 22" £399
A8400 26" (Remote control,

ideal for schools) £499

ALL PRICES I
VAT, CARRIAG

JDE
MONTHS WARRANTY AND A

in Din LEAD.

The TVs are from Grundig's range. Remote control
and stereo sound also available.

CONTACT:
NEWARK VIDEO CENTRE

108 London Road, Balderton, Newark, Notts.
Open 6 days a week.

Tel: 0636 71475
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Mike James

SOUND

_AND

VISION

The fundamentals
of the BBC Micro’s
SOUND facility

and its powerful
graphics laid bare.

he BBC Micro, like many

others, uses memory

mapped graphics but it
uses it in a very different way.
Most machines that generate
their own video output set aside
an area of memory where the
ASCII (or similar) codes of the
characters to be displayed are
stored. As each character's
code can fit into eight bits, one
memory location is used for
every possible display position
on the screen. For example, if
you have a screen of 40
characters by 20 lines then you
need 800 (ie 40 by 20) memory
locations.

The way in which these
memory locations are made to
correspond to positions on the
screen varies from machine to
machine. It could be that the
first memory location
corresponds to the character
displayed in the top left-hand
corner of the screen;
subsequent memory locations
corresponding to screen
locations to the right of the first
until the end of the line is
reached, when a new line is
started at the far left-hand side
again (see Fig. 1). The way the
memory is associated with the
different display positions on
the screen is know as the
‘screen memory map’.
Obviously if you know the
screen memory map for a
particular machine then you
can write programs to change
the screen display by going
straight to the correct memory
location instead of using a
PRINT or PLOT statement. This
can be the quickest, and
sometimes the simplest, way of
changing the screen and is
often the only way of producing
good moving graphics.

As mentioned earlier, the
BBC Micro uses a very different

method of producing a memory
mapped screen. Instead of
storing the ASCII code of the
character to be displayed, the
BBC Micro stores a bit pattern
corresponding to the shape of
the character. To make this

clear it is worth considering the
way other micros convert the
ASCII code stored at each
memory location into a
character displayed on the
screen.

A TV picture is built up

EACH MEMORY LOCATION

N

HOLDS ONE CHARACTER CODE

r— 2

g START OF
VIDEO RAM

EACH SCREEN
POSITION DISPLAYS
ONE CHARACTER

DISPLAY SCREEN
NOT ALL CHARACTER
POSITIONS ARE SHOWN)

Fig. 1. The screen memory map
for @ 40 column screen.

2
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from a series of lines and each
row of characters requires a
number of lines. Each character
is formed from a number of dots
which may be turned on or off.
In this respect the BBC Micro is
no different from the rest and
uses eight lines of eight dots for
each character (see Fig. 2).
However, other micros produce
this pattern of dots on the
screen by using an extra chunk
of memory that is accessible
only to the video display
electronics. This extra memory
is normally called a ‘character
generator’ but it is nothing more
than a ROM (Read Only
Memory) containing the
information concerning which
dots should be off or on to form

screen using a character
generator is simply to use the
ASCII code stored in the
computer’s memory as an
‘address’ to select the location
in the ROM that stores the dot
pattern for that character (see
Fig. 3). Instead of using this
traditional approach to video
display, the BBC Micro
dispenses with a character
generator ROM and stores the
dot pattern of the character to
be displayed in RAM. The
disadvantage of this method is
that each screen location needs
enough RAM to store all the
dots for a single character — in
the case of the BBC Micro this
amounts to eight bytes per
screen location. This means that

MODEL A AND B

the screen corresponds to a bit
in the memory location, instead
of storing the dot pattern
corresponding to a character,
you can change individual bits
in the memory to produce lines
and other shapes. Also, because
the same basic method is used
to display characters and to
produce high resolution
graphics, you can mix both
anywhere on the screen. A
second advantage is that the
character set is not restricted to
whatever is stored in the
character generator ROM thus
allowing you to define new
characters.

These two advantages give
the BBC Micro a freedom in
handling both graphics and

CPU DATA

VIDEO ROM ADDRESS
USED 7O SELECT

WHicH
CHARACTER WILL BE DISPLAYED

VIDEO OUT
o

DATA 7

SCREEN vioEo

DISPLAY.
ELEC—
TRONICS

[0
CHARACTER
50T ‘ROW

@ = BRIGHT DOT

© = DARK DOT

Fig. 2. An eight by eight dot matrix
showing the character 4",

the image of a particular
character. It is because this
ROM memory is available only
to the display electronics that it
is normally not counted as part
of the computer’s memory. If
you want to know how much
memory is involved in a
character generator all you
have to do is multiply the total
number of dots used to make up
a character by the total number
of possible characters and
divide by eight (this is because
the ROM has to store the dot
pattern of every character that
can be displayed and each dot
requires one bit). For the eight
by eight array of dots used by
the BBC Micro, a ROM to
generate the character set
would have to be 2K in size.
The usual method of
displaying characters on a

e

Beis

76 ADDRESS LINES

CPU ADDRESS

Fig. 3. A ‘classic’ video circuit design.

in MODE 4, for example, with
32 lines of 40 characters, the
total RAM required is 32 times
40 times 8, ie 10K, and all this
RAM is taken from the user
RAM that you might have used
to store programs and data

In other words, the BBC
Micro uses eight times the
amount of screen RAM for a
given screen size — because it
stores an eight bit code instead.
The method the BBC Micro uses
is often called a 'bit mapped
display’ because every bit in the
screen RAM corresponds to a
dot on the video screen.

WHAT ADVANTAGE?

Given the extra memory that
the BBC Micro has to use to
produce its display you might be
wondering what the advantages
are. The main advantage is that
you can produce high
resolution graphics and text
characters using the same
hardware. Since every dot on

characters difficult to match
using any other method. For
comparison, the Apple uses a
bit mapped display for its high
resolution graphics but uses a
standard character generator
for its text modes and so has
difficulty in freely mixing text
and graphics without extra
software (shape tables). On the
other hand, the PET uses a
character generator for both
text and graphics and so can
mix them freely but the range of
graphics is limited to those
already defined in its ROM.
What all this means to the
programmer is that, unlike
machines such as the PET
where POKEing a byte into a
memory location causes a
complete character to appear
on the screen, POKEing a byte
to the BBC Micro's display
memory causes a pattern of dots
on a single line to appear. All
that we need to know now is
how each memory location
corresponds to a screen position

Personal Software Spring '83
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SOUND AND VISION

and the best way to discover
this is via a small test program.

If we start at the lowest
screen address and POKE a
byte consisting of all ‘ones’ then
a short line of dots will appear
somewhere on the screen. If the
BBC Micro uses a fairly normal
screen memory map, the line
should appear in either the top
left-hand or bottom right-hand
corner. Before we can try this
little experiment, however, it is
necessary to look at the way the
BBC BASIC allows memory to
be POKEd. Although I have
been using the term POKE to
describe storing some data in a
given memory location, this is
not a term that BBC BASIC
uses. To POKE a byte into
memory location at ‘address’,
the BBC Micro uses:

?address=byte

and the '?" isn't a mistake. It
means ‘treat the number
following as an address’
(familiar ground for ATOM
users but a little strange to the
rest of us). The address and
byte used in this expression can
be variables or constants. If
constants are used then it is
useful to know that you can
specify a hexadecimal constant
by using '&'. For example &01
is 1, &OF is 15 and so on.

PRACTICAL
EXPERIMENTS

Now we know how to alter a
memory location, we can
resume the examination of the
screen. If you run the following
program.

10 HODE 4
20 PHIMEM=5FF
38 GOTO 20

You should now see a short
horizontal line in the top left-
hand corner. If you don't then
it's possible that it's just off part
of the screen your TV displays
and a slight adjustment of the
controls should make the line
visible. The program works by
first selecting MODE 4 and then
(in line 20) storing the Hex

value FF in the memory location
whose address is stored in
HIMEM. The variable HIMEM
stores the address of the first
screen location in any mode
and FF in binary is eight 1s —
so producing a row of eight

ots.

‘We now know that the first
(lowest) screen address
corresponds to the top left-hand
corner. To find out how the rest
of the screen memory map
goes, try the following program.
10 MoDE 4
20 FOR I=@ TO
30 ? (HIMEM+I)=&FF

49 NEXT I
50 GOTO 50

This stores the Hex value FF in
eight consecutive memory
locations. What is surprising
about the result of this program
is that instead of producing a
thin line eight characters long
across the top of the screen, it
actually displays a solid block
about ths same size as a normal
character. The screen memory
map of the the BBC Micro is
such that the first eight memory
locations form the dot matrix for
the first character. The next
eight form the dot matrix for the
character to the right of the first
and so on to the end of a line.
To see the screen memory map
in action, try the following:
10 MODE 4

1=0
30 2(HIMEW4D)=aFF

I=141
56 FOR J=1 10 50

60 NEXT J
78 GOTO 38

You should see the screen fill
up character position by
character position. You can use
this program to explore the
possibilities of POKEing
graphics data directly onto the
screen. For example,
illustrating that things other

than solid lines can be POKEd,
try altering line 30 to:

30 2 (HIMEM+I)=RND (255)

and removing the delay loop
formed by lines 50 and 60.

Using this information we
can work out a simple equation
that will give the address of any
screen location:

address=HIMEM+ (X+Y*40) *8+N

This expression gives the
address of the Nth line making
up the character at the screen
location X,Y (N,X and Y all start
from zero in the top left-hand
corner).

COLOURFUL
EXPANSION

The reason why the previous
section considered the memory
map for MODE 4 is that it is a
two-colour mode; this means
that each point in a can only be
one of two fixed colours and so
can be represented by a single
bit. If a MODE uses more than
two colours — 16 for example
— then you need more than one
bit to represent each point on
the screen. It's a little difficult to
explain how many you need in
general but two bits can
represent up to four colours,
three can represent eight and
four can represent 16. The
question is — how are the extra
bits organised in the memory
map of the other modes?

The answer is that the
fundamental memory map
outlined for MODE 4 is used for
all the other modes except that
each point on the screen now
corresponds to a small group of
bits in each memory location.
For example, in MODE 4 a
memory location holding eight
bits gave rise to eight dots but
in MODE 5 (a four-colour
mode), the same memory
location only gives rise to four
dots. In this case each group of
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two bits determines which of the
{four colours a point will be (see
Fig. 4).

The best way to investigate
the memory maps of the other
graphics modes is to use the
programs given in the last
section but change line 10 to
give the required mode. In
MODE 5, as each block of eight
memory locations now
corresponds to only eight rows
of four dots and each character
still needs eight rows of eight
dots to be displayed. It should
be obvious that the storage of a
single character involves two
such blocks.

screen location.
PEEKING THE SCREEN

This brings us to the topic of
PEEKing the screen to see
which character is stored at any
particular location. This is easy
on machines such as the PET —
all you have to do is to PEEK
the screen location and this
returns the ASCII code of the
character stored at that position.
For the BBC Micro things are
not quite as easy.

The first problem is that
PEEKing a screen location in a
two-colour mode returns the dot

MEMORY

i

O

MODE 4

il

SCREEN

[ofoft]1 1] o o]  [ofoJa[tT1T1 111 uwore

MEMORY LOCATION 1

MORY LOCATION 2

Fig. 4. The correspondence between Modes 4 and 5 for eight dots on the
screen.

1f all this seems a little
complicated then all I can say is
that compared to the way other
computers work IT IS but, if
you want to have the sort of
freedom of action that the BBC
Micro allows, there is no other
way of doing it! In practice, the
use of direct memory mapped
graphics is limited to either
MODE 4 (where it is easy) or
involves assembler (where
everything is more difficult!!).
Seriously though, POKEing the
screen is not as useful on the
BBC Micro as on other
machines — partly because it is
more difficult except in two-,
colour modes and partly
because the BASIC provides all
sorts of features that make it
unnecessary. What is more
important though is that a
knowledge of the screen
memory map allows you to find
out quickly what is stored at any

pattern of a row of the character
stored at the location. This is
not as useful as the ASCII code
because in general it is not
enough to identify the character
— for example, it is possible
for two characters to have the
same dot pattern in every row
except one! The second
problem is that for the modes
which use more than two
colours, even a single row of
dots from a character is difficult
to obtain without a number of
PEEKs and quite a bit of logic.
This might make you think
that screen PEEKs are not worth
the trouble on the BBC
machine. However, for MODE 4
things are easier than they look.
The general problem of
deciding what character is
stored at a screen location is
difficult even in MODE 4 but in
most graphics-based
applications this is more than

MODEL A AND B

e e e T e A e e e e e ]

we want to do. Instead of
identifying which character
from the set of all possible
characters is present, it is
usually enough to decide which
one of two or three characters is
there. For example, if you are
using 'O’ to represent one type
of player and X' to represent
another then we only have to
discover if the character stored
at a location is one of blank, O
or X. This is a much easier
problem as it should be possible
to find a row of dots different in
each character. If this is
possible then you can tell the
three characters apart by
PEEKing that one row! In the
case of blank, X and O, any row
will distinguish them but row
three corresponds to 0,24 and
102 respectively.

The BBC Micro uses the '?'
instead of PEEK as well as
POKE. If you want to PEEK a
particular screen location then
all you have to do is:

7address

This will return the contents of
the memory location at
‘address’. For example:

A=22000

stores the contents of memory
location 2000 in A. Notice that
the '?' represents a POKE if it is
on the left of an equals sign and
a PEEK if on the right. Now that
we know how to PEEK a
memory location and we know
the screen memory map for
MODE 4, we can write a
function that will return the
contents of a particular row of a
screen location:

160 DEF FNS(X,Y,N)=HIMEN+ (X+Y*40)
*8+N

FNS will return the address of
the screen location
corresponding to character
position X,Y and the Nth row of
the character.

To give an example of how
to use FNS, the program below
will print a character on the
screen at 20, 10 and will then
print the value of the dot
pattern making up each row of
the character.

16 INBUT AS
26 MODE 4
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20 ERINCIRON20, )TN
FOR N=g

50 pRmr N vws(zu 18,N)
60 NEXT

END

HER NS, ¥, AR
(X+4B*Y) *8+

o (o
DOPANPDD
DRINDADIN

(]
1
2
3
4
)
6
@

This program can also be used
to discover how any character is
made up — it was used to find
out the values of the third row
of blank, X and O in the
previous example. In practice,
the function FNS would be used
in IF statements to decide what
should be done according to
what is stored at a particular
location.

USING THE MOS TO
PEEK

There is a way of discovering
the ASCII code of the character
stored at a screen location but it
needs a USR call to the MOS
(Version 1 and later revisions
only) and it is slow (about 120
milli seconds per character).
However, if speed is not
important then you can use the
following function:

106, Dk mikec Ot 0y
LOCAL C

4=

2=135

USR (&FFF4)

=C AND &FFFF

178 C=C DIV &14y
C

x:
¥
140 A
c=
c

FNASC(X,Y) will return the
ASCII code at screen location
X,Y and CHR$(FNASC(X,Y))
will supply the character itself.
he operating system call
used in the above function (ie
USR(&FFF4)) works by reading
the screen memory, assembling
the eight bytes representing the
character’s dot pattern (easy in
two-colour modes, not so easy
in the rest) and then searches
an area of memory in the
operating system that is used to
generate the dot pattern in the
first place. This area of memory
is the BBC Micro's equivalent of

a character generator. When
you PRINT a character to the
screen this area of memory —
the character table — supplies
the dot pattern for the
character. This is fast because
the table is organised so that the
ASCII code of the character
leads straight to the correct
pattern. However, going back
from the pattern to the ASCIL
code is slower because it
involves finding a match for
eight bytes somewhere in the
table!

THE TROUBLE WITH
SCROLL

There is one feature of the BBC
Micro that is very surprising
and can make use of the screen
address map very difficult.
When you carry out a MODE
command, the screen address
map is set up as we have
discussed and remains
unaltered during the running of
a program unless that program
prints something that causes the
screen to scroll. The action of
scrolling is such a common
sight on VDUs and computers
that it is rare to give it a second
thought. However, if you try to
write a program from first
principles to scroll an entire
screen, you will realise what a
time-consuming manoeuvre it
is. Each text line of the screen
must be moved up by one line.
The bottom line is cleared and
the top line is lost.

In the BBC Micro's case, this
screen shift, if done by software
for MODE 4, would need 10K of
storage to be rearranged —
slow to say the least! To
overcome this speed problem,
scrolling is carried out by
hardware which in effect alters
the screen memory map so that
the memory locations
correspond to screen positions
one higher. The memory
corresponding to the old top
line is cleared and is made to
correspond to the new bottom
line — ie following a single
scroll, POKEing data into
memory that was the top line
produces output on the bottom
line. Of course this ‘re-
mapping’ of the screen makes a
nonsence of the screen mapping

functions given earlier!
However, the solution is simple
— either avoid scrolling the
screen following a MODE
command or adjust the
functions to take account of any
scrolling.

To take account of scrolling,
it is necessary to keep a count
of the number of times the
screen has scrolled since the
last MODE command. If the
scroll count is kept in SC then
the following version of FNS will
work (for MODE 4)

1. oee PASLHA, )
¥

F*INF(ABS(‘{I‘)/BZ) *32

MM (XY *40) *8%

Notice that YT and SC are
global variables and are thus
accessible to the main program.
Luckily, it is not often that the
need to scroll the screen occurs
in the same situation as the
need to use POKE or PEEK
graphics.

A lot of fun using the
computers comes from
exploring unknown territory —
hold on a minute, could this be
why Acorn were so long in
producing the final version of
the BBC Micro's manual!!

Anyway, the territory which
forms the subject of this section
of the article is so vast that it
alone could keep a BBC Micro
owner supplied with interesting
projects for many months. For,
although the BBC Micro has
only a single sound generator
chip with one noise channel and
three tone channels, the
software built into the BASIC to
handle it makes it more
powerful than the hardware
specification might lead you to
believe. Indeed, it is so
powerful and flexible that this
article can cover only a fraction
of the possiblities!

SOUNDINGS

Before launching into details of
how the BBC Micro's sound
generator can be used, it is
worth taking an overview of the
sort of things it can do. There
are three tone generators which
can be used to produce either
single notes or up to three-note
chords. There is, in addition, a
single noise channel which can
produce eight different effects.
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This fairly simple hardware
is controlled using two
extensions to BASIC — SOUND
and ENVELOPE. The SOUND
command is the only one of the
pair which actually causes
anything to come out of the tiny
speaker just above the
keyboard. Among other things,
it controls pitch, amplitude and
duration of the notes produced.
The ENVELOPE command is
used to change the
characteristics of the notes
produced by the SOUND
command. Used without the
ENVELOPE command, SOUND
produces a more or less pure
tone with a given frequency,
which is fine for most
applications — eg beeps during
games or playing simple tunes
However, if you want to try to
produce more complicated
sounds then you have to use the
ENVELOPE command to alter
the basic sound produced.

There are two general
reasons for wanting to produce
more complex noises — either
you are interested in music and
making your BBC Micro sound
like a piano, flute, organ,
guitar . .. or you want to make
especially convincing sound
effects such as a police siren,
gun shot, etc.

The study of the BBC
Micro's sound capabilities,
therefore, falls into these two
catagories — music and sound
effects.

MAKING MUSIC

There are three levels of
difficulty involved in making
music with the BBC Micro:

1) playing simple tunes,

2) playing music with three-
part harmony, and

3) 'synthesising’ the sound

of other instruments.

The first two involve the use of
the SOUND command only but
the last one also requires a
mastery of the ENVELOPE
command and, sadly, falls
outside the scope of this

article. To get very far with
either of the three you also need
a reasonable understanding of
music, but if you feel a little

unsure about this then
programming sound is a very
enjoyable way to learn.

The subject of sound effects
is much more limited because
all that we are trying to do is to
compile a catalogue of ‘recipes’
to make a few standard noises.
However, there are two ways of
approaching sound effects: you
can either use the SOUND
command to control the noise
channel or you can use the
ENVELOPE command to define
basic sounds. With the latter
you can produce quite
remarkable effects but there's
still a great deal of scope for
producing a wide variety of
noises using the SOUND
command.

The rest of this article will
concentrate on the use of the
SOUND command and will try
to convey some of the flavour of
the uses of the BBC Micro's
sound generator. (The
ENVELOPE command is so
complex and versatile that it
demands an article to itself!) To
get us started a brief resume of
the SOUND command seems
appropriate

SOUND

The SOUND command has the
general form:

SOUND C,A,P,D

where C controls which channel
(0, 1, 2 or 3) produces the
sound (channel O is the noise
channel). A controls the volume
and ranges from O (silence) to
— 15 (loudest); P controls the
pitch of the note and ranges
from O (lowest pitch) to 255
(highest) and D controls the
duration of the note and ranges
from 1 to 255 in twentieths of a
second. There are various extra
meanings associated with the
parameters C and A. Positive
values of A in the range of 1 to
4 cause the pitch and volume of
the note to be controlled by the
parameters of the ENVELOPE
command. The channel
parameter C is, in fact, quite
complicated and is best thought
of as a four-digit hexadecimal
number:

&HSEN

where each of the letters stands
for a digit which controls a

MODEL A AND B

different aspect of sound
production. What exactly each
of them does is better left until
later except to say that N is the
channel number as described
earlier.

PROGRAMMING
TUNES

Programming tunes is simply a
matter of converting notes into
numbers. This is easy once you
know that middle C corresponds
to a value of 53 and going up or
down by a whole tone
corresponds to adding or
subtracting 8. The only thing
that you have to be careful to
remember is that there isn't
always a whole tone between
two notes. For example,
between the notes of C and D
there is a whole tone but
between E and F there is only a
semitone. The pattern of tones
and semitones from C to C, an
octave above, is:
C-D-E-P-G=A-B-C

T 2 s T T T s
which is easy to remember
because it's the same as the
pattern of white and black notes
on the piano. Obviously sharps
and flats can be produced by
adding or subtracting 4. So,
you can produce the full
chromatic scale by:
1@ FOR P=53 TO 97 STEP 4
20 SOUND 1,-15,,10
30 NEXT P
This short program can also be
used to demonstrate a unique
feature of the BBC Micro. If you
add line 15:

15 PRINT P

you will discover that the
numbers are printed on the
screen and the program finishes
but the sound keeps on coming.
The reason for this remarkable
behaviour is that the BBC Micro
maintains a queue of sounds
which are produced one after
the other as soon as the current
sound is completed. The sound
queue is processed
independently of any BASIC
program that is running and
each SOUND statement simply
adds a note to the end of the
queue. This means that a
BASIC program isn't held up
for the duration of each note.
The only time that this fails is
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when the queue becomes full
and a SOUND statement tries to
add another note to it. The
result is that the program then
has to wait until the end of the
currently sounding note when
the queue is reduced by one
and the SOUND statement can
add its note.

To make a tune
recognisable, not only must
each note be at the right pitch,
but each note must last for the
correct time. The normal system
of musical notation is based on
repeatedly dividing a time
interval by two to obtain shorter
notes, so it is a good idea to
include a variable in all music
programs which set the length
of the fundamental unit of time.
As an example of programming
a simple tune consider the first
few notes of ‘Hearts of Oak’ (see
Fig. 5). Translating each note to
its pitch and duration value for
the SOUND statement gives the
two rows of numbers under the
music in Fig 8. The best way to
convert these numbers to sound
is to use a DATA statement
thus:

5 C=5

@ DATA 69,1,89,1,89,0.75,89,0.25,
89,1,105, ﬂ 75 97 0.25,89,1,85,
0.75,77, W 25, 59 8.75, 99,99

20 READ P,D
30 IF P=99 THEN STOP

1

40 SOUND 1,-15,P,D*C
50 SOUND 1,1,P,2
60 GOTO 20

Line 50 has the effect of leaving
short silences between each of
the notes. Without this line, all
the notes run together — try
deleting it and re-running the

program to appreciate the
effect, it is one that you'd want
to use to 'slur’ notes. You can
program any tunes that you
have music for in much the
same way.

STRIKING A CHORD

Most home computers with a
sound generator could manage
the simple tune given in the last
section. What is special about
the BBC Micro is that it is
possible to generate three notes
at the same time. To see how
this sounds, try the following:

10 DIM N(L

20 DATA 53, 61 69,73,81,89,99,101,
199,117,121,129,137

30 FOR I=1 T

40 READ N(I)

o Ao SINEELS (8]
HEN GOTO 60

80 A—VAL(

90 SOUND 1,-15,N(A),20
SOUND 2,-15,N(A+2) ,20
SOUND 3,-15,N(A+4) ,20
GOTO 60

If you RUN this program (by
pressing each of the keys 1 to 8)
you will be able to hear the
eight chords produced by
adding a third and a fifth to
each of the notes in the scale of
C. (A third is a musical interval
corresponding to playing a note
two notes higher up and a fifth
corresponds to playing a note
four notes higher up.) This is
the simplest kind of chord,
called a triad, and is very
pleasing to the ear.

Typing in almost any
combination of the number keys

1]

¥ fmmr .o P W O P Y S Fe
cd N L0 cg
A . °
F g ool P A
B2
[ E A A A A ct B A GBI Ff# E

P= 69 89 89 89 89 105 97 89 85 77 69

o= 1 1 % % o1 R

e

D= 4 2 1

> A d

R TR}
2 4 %

A © FOLLOWING A NOTE INCREASES D BY 50%

Fig. 5. The first few notes of Hearts of Oak and their digital

values for the SOUND command.

1 to 9 will produce something
tuneful and it is easy to sit at
your BBC Micro and produce
‘music’. For example, if you
want to hear a snatch of tune
which is almost recognisable,
try typing in the following
sequence:

556645778765

No prizes for guessing this one!
The array N is used to hold the
pitch values for the notes of the
scale of C and enough notes
higher up to form the triad on

You can write a program to
play a piece of music with up to
three-note chords using the
same method as given for the
single melody in the last
section.

There is one thing wrong
with the previous program,
however, and that is that each
note of the chord starts at a
slightly different time. In other
words, each of the SOUND
commands starts its note in the
chord as soon as it is reached
and, as they are executed one
after another, the note on
Channel 1 starts a little before
that on Channel 2 which starts a
little before that on Channel 3.
The solution to this problem
would be to tell the sound
generator to wait for two other
notes after the one initiated by
line 90 before making any noise
at all. This is the purpose of the
S part of the channel parameter
introduced in the section about
the form of the SOUND
command. If you use a non-zero
value for S, the sound generator
will wait for other notes before it
starts playing. The number of
notes that it waits for is given by
the value of S and the SOUND
commands which produce them
must also use the same value of
S. For example, in the case of
the triads played by the
previous program the SOUND
commands would be replaced
by:

9@ SOUND &B201,-15,N(A),20

106 SOUND &8202,-15,N(A+2),28
110 SOUND &8263,-15,N(a+d),20

The first SOUND command has
a value of S equal to 2 so the
sound generator waits for two
more SOUND commands with S
set to 2 before producing a
chord made up of all three
notes.

B
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The other parts of the
channel parameter are also to
do with the timing of notes. The
H part of the parameter can
either bea Oora landifitisa
1, it adds a dummy note to the
sound queue which allows any
previous notes to continue
without being cut short by
another note. This really only
makes any sense when used
with the ENVELOPE command.
The F part can be either O or 1
and if it is 1, it causes any notes
stored in the channel’s queué to
be removed or ‘flushed’ and the
note specified by the current

D command to be
produced immediately.

SIMPLE SOUND
EFFECTS

The only sound channel that we
haven't discussed as yet is the
noise channel — Channel 0.
The noise produced by this
channel depends on the value
of the pitch parameter P in the
SOUND command:

P Noise

High frequency periodic
Medium frequency periodic
Low frequency periodic
Periodic of a frequency set by
Channel 1

High frequency ‘white' noise
Medium frequency ‘white’ noise
Noise of frequency set by
Channel 1

The first three noises (P=0to 2)
are rasping sounds which come
in very handy for 'losing’ noises
in games! Values of P between
4 and 6 produce hissing noises
of various frequencies. White
noise is a special sort of hissing
which is made up by mixing a
note of every pitch in much the
same way that white light is
made up by mixing light of
every colour.

There isn't very much that
you can do to change the
nature of the sounds produced
when P has a value of
0,1,2,3,4,5 or 6 apart from
altering the volume and
duration. However, by
changing only these two
parameters and combining
noises, you can still produce a
useful range of effects. For
example, if you make any noise
very short it begins to sound

wn—o

S oe

.
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‘percussive’ (like something
being hit) and if you combine a
very short burst of white noise
with a very short high pitched
tone, you produce a noise like a
metallic click. Try:

10 SOUND 8,-15,4,1:
SOUND 1,-15,260,1

Similarly, mixing two noise-like
sounds produces new effects.
The following example:

16 SOUND @,-15,4,1:SOUND 0,-15,3,1
20 GOTO 10

produces a sound like a
machine gun. Notice that as this
example uses the same channel
twice, the two sounds follow
each other to give a rhythmical
pulsing sound. Using this idea
with two different pitches of
‘white’ noise produces a sound
like a helicopter:

19 SOUND 8,-15,4,2

20 SOUND 0,-15,5,1
36 Goro 2

Notice that one of the sounds
has to be twice as long to give
the pulsating beat of a
helicopter’s rotor blades. You
can go on experimenting like
this for days! The range of
sounds which can be produced
using Channel 0 alone is so
great that discovering new
sounds is easy — putting a
name to them, however, is quite
a different problem!

The pitch values 3and 7 are
special because they produce
noises on Channel O which are
controlled by the pitch on
Channel 1. This opens the door
to sound effects which involve

noises which change in pitch.
For example:

10 SOUND 0,-15,7,55
20 FOR 1=200 70 255
38 SOUND 1,8,1,1

46 NEXT T

produces a noise like a space
ship taking off. The pitch of the
noise on Channel O started by
line 10 is continuously changed
by line 30. Notice that using a
volume of O means that the
sounds produced by line 30 are
silent! Finally, try:

1@ SOUND 4,-15,7,55

20 SOUND 1,0,200,1

36 SOUND 1,8,255,1
40 GoTO 20

which produces a sound like a
car engine being started (or
rather failing to start!).

Some of the simple sound
effects developed here can be
considerably improved by use
of the ENVELOPE command but
for occasional use, it seems like
‘overkill to use anything more
than SOUND. However, when it
comes to music then the
ENVELOPE command has a lot
going for it!

Personal Software Spring '83




lan Nicholls

MEMORY

SAVER+#2

Learn to control the
6845 CRT controller
chip.

here are two chips which

control the display of the

BBC Microcomputer, one
is the Ferranti Uncommitted
Logic Array (ULA), and the
other is the 6845 CRT controller
chip. The 6845 provides the
basic screen layout,
determining the number of
characters per row and the
number of rows in each mode.
The ULA handles the
production of the very
impressive colour graphics.
Acorn are not very forthcoming
about the instructions needed to
control the ULA, to say the
least! However, it is possible to
send instructions to the 6845 to
alter the way it works, and to be
confident of knowing what the
result will be.

ANATOMY OF A CHIP

The 6845 chip has 18 internal
registers which, besides the
functions mentioned above,
control features such as the
shape of the cursor, whether it
flashes, and the number of scan
lines per row. The BBC Micro
automatically puts the
appropriate values in these 18
registers when its display mode
is altered.

One of the most useful
modifications we could make
would be to display Mode 6.
This mode is text only with 40
characters per row and 25 rows.
It would be a likely choice to
use when translating a program
written for a PET, for example,
if we needed to have user-
defined characters. It uses up
8K of memory. If you try the
following in command mode:

MODE 6
VDU 19,8,4,6,8,0

This direct command will show how
Mode 6 wastes memory.

you will see why Mode 6 would
normally be unsuitable for our
purpose — there are two blank
lines between every character
row. If we could remove these
two blank lines, then we could
avoid the need to use Mode 5,
and 10K of RAM, to obtain a
PET-compatible display. The
extra 2K of RAM to store
program statements would be
very useful!

A book which provides the
inside information on the
control registers of the 6845
chip is Gerry Kane's CRT
Controller Handbook published
by Osborne/McGraw-Hill.
Searching through this reveals
that register 9 controls the
number of scan lines per row,
which is the feature that we
want to alter in display Mode 6.
In Mode 6 it normally contains
the value 9, one less than the
number of scan lines actually
used per row.

We want this figure to be 7,
to give eight scan lines per row,
since each character is defined
within a matrix eight dots wide
by eight lines deep.

To alter the contents of
register 9 there are basically
two methods, one is to access
the appropriate memory
locations directly using the ?
indirection operation
(equivalent to PEEK and POKE
on other microcomputers). The
other method uses the VDU 23
command.

a) Direct memory access. This is
a two stage process. Memory
location hexadecimal FEQO
(written &FEQO in BBC
BASIC) has to be loaded with
the number of the control
register to be addressed; then
memory location & FEOI has
to be loaded with the new
value for the register that has

been selected. So, to put the
value 7 into control register
9, we need to execute the
following statements:

?&FEQO = 9
?&FEOL = 7

The main disadvantage of this
method is that it will not work
across the Tube, Acorn's
means of adding a second
processor to the basic BBC
machine. To make the
method work with a second
processor we would need to
use the second approach to
accessing the 6845 registers.

b) Using the VDU 23 command.
Page 385 of the new User
Guide gives details of the use
of the VDU 23 command to
alter values in the 6845
control registers, it is:

VDU 23,0,R,X,0,0,0,0,0,0

]

A more compact form is:
VDU 23,0,R,X,0;0,0;

where R is the register to be
addressed, and X is the value to
be placed in it. So to put 7 into
control register 9, we can use
the statement:

VDU 23,0,9,7,0,0;0;

If you enter this statement in
command mode, having first
moved into Mode 6, you will
probably be disappointed since
the picture will be rolling round
and round the screen. If you
are using a monitor, rather than
a domestic TV, you may be
luckier, a monitor’s ability to
lock on to the vertical
synchronisation signal and
produce a steady picture is
much better than a domestic
TV's. <
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However, we obviously have
to delve a little deeper into the

inner workings of the 6845 chip.

Press the BREAK key to
restore a steady picture, and
Mode 7, and program the
function keys with the following
statements:

*KEYQMODEG:VDU19,0,2,0,0,0, 11
*KEY1VDU23,0,9,7,0;0;0; i1
*KEY2VDU23,0,4,35,0;0;8; 1M
*KEY3VDU23,0,7,30,0;0;:0; i1

restore a stable picture with
most domestic colour TVs.
Pressing function key 2 puts 35
into register 4, and should
restore a steady picture. You
may need to experiment a little
with this value on your own TV.
However, although the
display is now steady and no
longer has the extra scan lines
(the background should be solid
green with no horizontal black
stripes), it is not centred on the

MODEL A AND B

Pressing function key 3 puts
30 into register 7, which should
move the display back to the
middle of your screen. We now
have a PET-compatible display
of 40 characters by 25 rows,
which allows us to have user-
defined characters and which
only (!) occupies 8K of video
RAM. Those of you who would
like to delve further into the
6845 chip will find the book by
Gerry Kane useful, and also

Enter these luncnon key codes for an
instant dem:

Pressing function key O puts us
in Mode 6 and gives a green
background, to show the effect
of the two extra scan lines.
Pressing function key 1 alters
register 9 and repeats the
problem we have already seen,
loss of vertical synchronisation.
Register 4 is called the
vertical total register; it controls
the number of displayed and
undisplayed character rows,
and provides a coarse control
over vertical synchronisation. It
normally contains the value 30
in Mode 6. Typically, values
between about 33 and 40 will

register 7

screen. We need to alter the
value in the vertical sync
position register, which is

The BBC Micro Revealed by
Jeremy Ruston, published by
Interface Publications.

-
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The starring chips on the video circuit!

z FOR THE
e“" QUALITY

GALAXIANS (32K) £6.50 Cassette £9.90 on Disc

Fast action version of the popLlar arcade game. 4 types of Galaxian (in 3

initial screen formations) swoop down individually or in groups of two or
skill levels, hi-score, rankings, bonus laser bases, increasing

difficuity, superb graphics and sound

CENTIPEDE (32K) £6.50 Cassette £9.90 on Disc

Incredible arcade type game featuring mushrooms, lies, snails, spiders, and

the cenlipsds of course. Excellent graphics and sound, 6 skl levels.hi-

score, rankings, es, and increasing dificuly as the spiders become

ot acive ahd the mushrooms incre

Probably the best fruit machine implementation on the market. This program
as it all ... HOLD, NUDGE, GAMBLE. moving reels, realistic fruits and
sound effects, multiple winning lines. This is THE fruit machine program to

Alien Dropout (32K) £6.50 Cassstte £9.90 on Disc "= RELEASE ..
Based upon the arcade game of ZYGON, but our version improves upon the

s fly down relentlessly,
axploding as they hit he ground. Sultabie or use with keyboard or oystick
INVADERS (32K) £6.50 Cassette £9.90 on Disc

Superior version of the old classic arcade game including a few exiras. 48
marching invaders drop bombs that erode your defences, and 2 types of
spacesnip ly over releasing large bombs thal penetrate hrough your
defences. Hi-st
SPACE FIGHTER (32K) £6.50 Cassette £9.90 on Disc

Arcade-style game based upon features from DEFENDER and SCRAMBLE.
5 types of menacing alien fire at you and may attempt to ram you. Separate.
attack phases, fuel dumps. asteroids. repeating laser cannon, smark bombs,
hi-score, rankings, 6 skill levels, bonuses,

* WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS *

Please add 50p per order for P & P + VAT al 15% *** Dealer enquiies welcome.

SOFIW;QQF}E BBE

_ @i MICRO

FRUIT MACHINE (32K) £6.50 Cassene £0.00 on Disd "= RELEASE ...

15% VAT

SUPERIOR SOFTWARE
Dept. PS3

69 Leeds Road,
Bramhope, Leeds.
Tel: 0532 842714

BBC COMPUTERS
* WEST WALES *

MODEL A £299
MODEL A (32K + VIA) .£344
MODEL B.. .£399
i AVAILABLE FROM STOCK NOW *
A/B UPGRADES...
(Acorn supplied parts — Top Quality)

DISC UPGRADE ::sissssssenissusvasass £99 (fitting extra)
Note: Disc upgrade kits and the new 1.2 ROM are in short supply.
and are not expected in stock until mid February or later.

* COLOUR MONITORS
* SEIKOSHA GP100 PRINTERS.
* Software and Books for

BBC, ZX81, SPECTRUM, ATOM, VIC
* Software by Acornsoft, Bug-Byte, I1JK, and BBC

Software etc.

ALL PRICES INCLUDE VAT AT 15%
Securicor Carriage — €3 Postal Defivery — £3 Books and Software £1 post
Telephone for current stocks or, if you live in the district, call in for a demon-

stration of computers or peripherals.
CCOMING SOON: “Electron” & “Spectrum”

CARDIGAN ELECTRONICS
CHANGERY LANE (Nr Woolworths), CARDIGAN, DYFED.
Tel: 0239 614483

HOURS: 10am to 5pm Mon-Sat  *  Closed all day Wednesday

.£287
.£212
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Simon T Ainsworth

3-D
ANIMATION

A program that boldly

goes where no

grogram has gone
efore.

couple of years ago [
went to see the science
fiction film. Alien, and

was most impressed by the
computer graphics sequence in
which a spaceship was landed
on an unexplored planet with
the aid of a rather futuristic
navigational computer. This, [
thought, was the quality of
graphics which I would like the
microcomputer I would buy to
be capable of producing.
However, at the time high-
resolution colour graphics were
an expensive luxury available
on relatively few machines, and

it was not until the advent of
micros like the BBC Micro that
Hi-Res entered the low-cost
market.

As an exercise, shortly after
buying my Model B BBC Micro,
1 set myself the task of writing a
program which would mimic the
display of the Nostromo's
navigational computer. On my
second attempt I wrote
ANIMATION, a typical screen
of which is shown above.

Four spinning planets are
displayed in symbolic form as
blue spheres, on which the lines
of longitude and latitude are

drawn. Several hundred stars
drift across the screen in the
background, creating the
impression that the observer is
moving with the planetary
system relative to the sidereal
frame. Meanwhile, the ship's
flight-path is indicated by a
series of square boxes shooting
from the foreground away into
the far distance, changing
course and rotating as they go,
before finally vanishing at the
pole of the destination planet.

THE ANIMATION
TECHNIQUE

The first version of ANIMATION
took the most obvious, but
rather naive approach. The idea
was to make, for example, the
stars appear to move by
repeatedly deleting them and
redrawing them in slightly
different positions on the
screen. The main problem with
this was how to deal with stars
which go behind a planet, and
then re-emerge on the other
side. There was also the
question of speed! It took so
long to shift roughly 300 stars
around the screen that, far from
being fast and smooth, the star's
motion was very slow and jerky.
This method might work on the
ICL mainframes used by the
producers of Alien, but eight-
bit micros are simply not fast
enough.

I then stumbled across the
remarkably elegant animation
technique which I was
eventually to employ. It makes
use of a facility of the BBC
Micro to redefine 'logical to
actual colour relationships’. To
explain, suppose you draw a
ball on the screen in logical
colour 1, which is red by
default. Now, suppose you
decide that you want the ball to
turn green. You can do this

82
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very easily with the command
VDU 19,1,2;0; which tells the
computer that colour 1 is now
green. You can make the ball
disappear by turning it black
with VDU 19,1,0;0; and make it
reappear in red again with VDU
20, which just resets all the
default actual colours. Not that
the contents of the screen
memory have not been changed
— the computer has merely
been instructed to interpret
them in various different ways.
This ability to make objects
disappear and reappear,
without access to the screen
memory, is the crux of the
technique.

For example, suppose we
define logical colours 1-15 to be
black, then we draw 15 balls on
the screen, each in a different
logical colour, as shown in Fig.
1. Now, we define colour 1 to
be yellow, pause for a moment,
then re-define it as black. The
process is repeated with colours
2-15 in turn. If we do this at the
right speed we produce the
illusion that there is a single
yellow ball, moving from left to
right. The beauty of the
technique is that once you have
set up the screen memory, your
program needs to know neither
the shapes nor the positions of
the objects being animated. A
yellow ball, a bowl of petunias
or even a surprised-looking
sperm whale can be brought to
life equally easily!

When you run ANIMATION
you will first see how the screen
is built up, layer upon layer,
using all 16 colours available in
graphics MODE 2. Logical
colours 3 to 8 are used to
animate the stars and the flight-
path, whereas the lines of
longitude of the planets are
drawn in colours 9 to 14. The
reason for using two groups of
‘cycled’ colours instead of one
as in the example above, is that
the stars and boxes must turn
black in order to become
invisible. The lines of longitude,
on the other hand, must merge
into the blue surface of the
planets in order to disappear.
So two groups of colours are
used, the first group cycling
between yellow and black,
whilst the second group cycles
between cyan and dark blue.

MODEL B

L] L] L] L]
Logical colour 1 2 3 4

Actual colour

Fig. 1. Animating a moving ball.

Black Black Black Black Black YellowBlack

L ° L] L]
5 6 7 18
Black

Fig. 2. Drawing
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the planets.

48

N

(@) A unit circle viewed head-on from
infinity

IS
% f ¢

(5}

(b) Then rotated about the x-axis
through o radians.

(el

(c) Then rotated in the x-y plane
through £ radians. The thickened
section of the curve is a half-ellipse.

(d) Several half-ellipses are combined
fo produce the image of a planet.

A LITTLE MATHS

Volumes could be written on the
subject of displaying
3-dimensional structures on a
2-dimensional TV screen, but
luckily the method which I have
used in ANIMATION is the
easiest one to explain.

As you read this magazine,
your eyes are detecting beams
of light travelling in roughly
straight lines from all over the
page, and the maximum angle
between any two such beams is

probably about 30 degrees. If
you were reading the magazine
from a range of 100 yards then
this subtended angle would be
about 0.3 degrees, and if you
had the ultimate in
longsightedness and could read
this from infinitely far away then
the subtended angle would be
zero. When drawing distant
objects on a computer, it is
often easier to pretend that they
are infinitely far away, since
then all beams of light reaching
the observer are parallel. This is
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3-D ANIMATION

implification made b
NIMATION when drawing the
four planets.

Lines of latitude and
longitude on a sphere are
circles, and when you view a
circle at an angle, from infinity,
it looks like an ellipse. We only
see half of each of these
ellipses, since half of each line
of latitude or longitude is on the
far side of a planet. Hence, the
image of each planet consists of
several half-ellipses, as shown
in Fig. 2.

CONVERSION NOTES

Owners of micros other than the
BBC Micro who wish to convert
ANIMATION to run on their
machines should first check that
their computer:

a) has a 16 colour graphics
mode,

b)does not mind if you try to
draw shapes which go off
screen, and

c) can redefine 'logical to actual
colour relationships’, as
described earlier.

If so, then the following notes
will be useful.

MODE 2

VDU A,B.C.

PROCfred (A,B)

DEF PROCfred (P,Q )
ENDPROC

160 x 256 graphics in 16 colours, 32
x 20 text. Software regards the
screen as 1024 units high by 1280
units wide.

Actual colours used by

ANIMATION are:

0 black (background)

3 yellow (stars and flight-path)

4 blue (planets)

cyan (lines of latitude and

longitude)

10 flashing green-magenta (titles)
Similar to PRINT
CHR$(A)+ CHR$B)+ (A,B,C, efc,
are usually special control codes). If
a semicolon follows a number in the
VDU list, then it is printed lo-high
as a double byte pair. For example.
Used here to make the text cursor
vanish
Same as GCOL 0,A
B;0; Logical colour A is actual colour B
Y; Graphics origin has co-ordinates
(X,Y) relative to the bottom left-
hand corner of the screen
Calls the procedure called fred and
passes the values A, B efc, to the
corresponding local variables listed
in the procedural definition
Start of procedural definition
End of procedural definition

REPEAT UNTIL FALSE An infinite loop

X9=INKEY(5)

Used here as a 50 millisecond delay

MOVE X,Y Moves graphics cursor to co-
ordinates (X,Y) relative to the
graphics origin

DRAW XY Draws a line to point (X,Y)

PLOT 85X, Y Fills in triangle, the vertices being
(X,Y) and the last two points visited

GCOL 0,A Graphics now in local colour A

POINT (X,Y) Returns the colour of graphics point
(X,Y) or — 1 if that point lies off the
screen

Lines Effect

100-2010 Select graphics MODE 2 and write titles

2020-2050 Draw four planets with various positions, sizes and angles of tilt

2060 Draws the stars and the flight-path

2070-2000 Define actual colours, ready to commence animation

3000-3080 Infinite loop which animates display as described earlier

4000-4160 Definition of the 'sphere’ procedure. Set up the graphics necessary to
animate a planet, centred on screen co-ordinates (X%,Y %) with a
radius %' and angle of axial inclination = tilt radians

5000-5090 Definition of the 'arc’ procedure. Draw part of an ellipse of semi-minor
and semi-major axes H% and W% respectively. The ellipse is centred
on polar co-ordinates (D% , Alpha) and is orientated so that the minor
axis passes through the graphics origin. The elliptic parameter is
allowed to vary between —Beta and +Beta
Definition of the ‘path’ procedure. Set up graphics for the flight path

7000-7070 Definition of the ‘square’ procedure. Draw a square of side R%,
centred on screen co-ordinates (X% ,Y %) and rotated through an angle
of tilt radians

8000-8090 Definition of the 'stars’ procedure. Set up graphics required to animate

the stars
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MODEL B

LisT

232REM ww%  ANIMATION' %%
1010REM **% STA July 1982 %xx
1020

2000MODE_2:COLOUR 15

2010PRINT TAB(6)"ANIMATION":VDU 5
2020PROCSphere (150, 700, 100
20T0PROCSphere (1190, 945,75, ~S4P1/4.
2040PROCspher e (620,512, 400, 7*P1/6:
20S0PROCspher e (200, ~292, 900, 0.
2060PROCstars: PROCpath

2070VDU 19, 1,630119, 2,410 19, 15, 10101 29, 010
2080FOR 1%=9 TO 14:VDU 19, 1%,0303

£ ries o
30TOVDU 19,J%,430519,
So4ovDU 19, T4+, oxo‘nv l/on 3103
3OZOK=INKEY (5

I06ONEXT

3070UNTIL FALSE

VI R%, TilE
v 0,R%

4000DEF PROCsphere (X
4010VDU 1832, 29, X% V'
020K0N Phio6-Th Lre BTEP
4030MOVE 0,0:PLOT 85, RASBIN Bhi,RESCOS Phi
4040NEXT
4050Col %=3
4060FOR Phi=0 TO 3.1 STEP .1

1%

SCO8 ERLARA, U, BT/ 2UTi Tk, Rl/z)
1:1F Col%=9 Col%

4120FOR Theta=.S5

—

SO0GDEF PROCarc (HX, W%, D, Aloha, Bata:

50108=SIN Alpha:C=COS Alpi

S020X%=W/¥SIN Beta:
3OMOVE

6000DEF PROCpath
6010X%=11791 Y%=1301 R%=100: Col %=9
4020FOR Tilt=0 TO 1.2 STEP
5030BCOL_0, Col %: PROCSquare (X%, Y1,
040X%= . G*X7+801 Y7im. S*Y%+4401 RU=RY* . 92
~Col%+1: IF Col%=15 Col%=9

606ONEXT
£O70ENDPROL

7OOODEE SRR X N AT

Josontin 11 08 Tilt
703OMOVE R* (C+8) , R%* (C-8)

7040DRAW RY*(C-S) ,RVik (~C=8) 1 DRAW Rk (~C=8) , RY# (S-C:
70S0DRAW R%* (S-C) , R%* (C+S) : DRAW Ri* (C+S) , Rk (C~5
7060ENDPROC

BOOODEF FROCstars
8010VDU 29,0303
B020FOR 17=
8030X%=12793

=RND (6) +8
BO4OREPEAT Col%=Col%+1:IF Col%=15 Col%=9
BOSOP%=POINT (X%, Y% P%=0 GCOL 0,Col%:FLOT 69, X%, Y%
BOGOXZ=X%X 1

0 40
(=25% %1 K1%=-B% (24RND (2)) 1

4=1-RND (%) 1 Col%

Y1z

T0 2.5 8070UNTIL P%<O
1 OTROCAre (SR 4YGIN Thata,RYASIN Thata,RUsCOS Theta,Ti  BOBONEXT
1¢,1.5 B00ENDPROC
4130NEXT >
4150ENDPROC
Listing 1. The ANIMATION program.
S Draper MODEL A AND B

GCOL
APPLICATIONS

Using moving
graphics in a program
can have its problems,
unless you make use
of GCOL1 and GCOL3.

f you write games with moving

graphics in them, and you use

GCOLO then you may find
your graphics have an annoying
flicker. This is because, when
using GCOLO, there is a short
time, between plotting the
graphic out at its old position and
plotting it in at its new position,

1060 VDU 224
1070 VDU4
1080 ENDPROC

1050 MOVE OLDX,OLDY

This procedure will plot graphic
character 224 in a specified
colour at any position on the
screen (NEWX NEWY) at the

background over a foreground
so that it only shows where there
is a gap in the foreground. For
instance, in Mode 4 make the
foreground colour 3 and the
background colour 1 or colour 2
(or both for a multicoloured
background). The foreground
may then be plotted first and

when there is nothing on the
screen. This may be cured by
using GCOLS3. It is then possible
to plot the new graphic in before
plotting the old one out (using
GCOL3,COL both times where

COL is the colour of the graphic):

1000 DEFPROCPLOTGRAPHIC
(COL,OLDX,OLDY,
NEWX, NEWY)

1010 VDUS

1020 GCOL3,COL

1030 MOVE NEWX,NEWY

1040 VDU 224

same time as plotting it out at its
old position (OLDX,OLDY). For
instance to move graphic 224
across the screen it could be used
as follows:

100 MODE 4:PROCPLOT
GRAPHIC (1,2000,2000,0,

500)
110 FOR X=4TO 1280 STEP 4
120 PROCPLOTGRAPHIC
(1,X—4,500,X,500)
130 NEXT X

Similarly GCOLI can be useful
when we wish to plot a

when the background is
subsequently plotted over it, it
will only show up in gaps in the
foreground.

If, on the other hand, we want
atwo colour foreground over a
one colour background we may
plot the background first and
simply use the ordinary GCOLO
statement for the foreground.

Clearly this technique may be
expanded to give more colours
and a midground if we use
Mode 2, but the basic technique
is the same in both cases.
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EMORY
AVER+#3

MODEL A

Since program storage
can be a little tight

on your BBC Micro
Model A, here are
some tips on how to
maximise your storage
capacity.

hen using a model A
with 10K of graphics

v memory there is only
2Y2K left for program storage.
This makes things a little tight for
all but the very simplest
programs, and so I have
attempted here to list a few
simple but effective memory
saving techniques to help you
with your model A
programming.

Storage space is used
essentially for two things —
your program and the variables
it uses. We can save memory in
both of these categories: I shall
deal with program storage first
since there is less to be said here.

Don't use unnecessary
spaces. [ know spaces in
programs make them that make
them that much more readable,
but with only 22K to play with
space is at a premium. For
instance, replacing: IF A = 10
THEN PROCEQUAL by IF
A = 10PROCE saves eight bytes
out of 16 — a saving of 50%! Note
here I have also not used long
variable names or procedure
names as this also chews up
valuable storage space.

2) The condition IF A is 0 can
be replaced by IF A saving

three bytes. Similar savings are
often possible using logical
variables as above.

3) Use REMs on paper when
developing your program, but
not in the program itself.

4) Put instructions,
ENVELORPE definitions, and
character definitions (VDU23,...)
in a separate program which is
loaded first. The first program
then prints out the instructions,
defines envelopes etc and
CHAINs the second program.
Note that this could have been
done with the Mars-lander
program elsewhere in this issue.

5) Don't use brackets where
they're not needed, eg PRINT
TAB(10); CHR¥65) can be
replaced by PRINT
TABIOCHRS 65.

6) If you still get the dreaded
‘No room’ message, but only
need to save a small amount
more, it may be possible to do so
by the use of larger multi-
statement lines rather than lots of
smaller lines — this saves four
bytes per line.

Next we have variable storage
memory. Firstly arrays:

a) If the numbers to be stored
in the arrays lie in the range
0-255 (or can be arranged to do

so) use the ? indirection operator
(see User Guide page 411) to set
up a byte vector, eg:

DIM A(100)

A(B)=C
D=A(E)

can be replaced by:
DIM A 100

A?B=C

D=A?E
saving a phenomenal 300 bytes
in variable storage. Notice that
there are no brackets in the DIM
statement here — this is very
important and instead of
dimensioning a normal array of
100 elements it reserves 100 bytes
for the byte vector A.

Incidentally this method of
storing data is also faster than
using arrays, which can be quite
an advantage for some games.

b) Failing this use integer
arrays where possible as this
saves one byte per element over
normal arrays.

Having dealt with arrays we
now come to ordinary variables.
I can't give any real hints here
since I don't know any! Contrary
to popular belief, the use of
integer variables does not save
memory since for every byte
saved in the variable storage
space several are taken up in the
program storage space by %
signs. However, integer
variables are slightly faster than
their real counterparts.

One final point — when
writing model A programs on a
model B it is useful to be able to
simulate the model A memory
situation: this can be done by
adding the line HIMEM = &1800
after every Mode change.
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Consoles for the BBC, Oric-1
and other

Proessional desiiop Console ‘A for the BEC
er micrecompuers up 1o maxmurt

Smccaions o Wia A 1omm. Depth 200

and Height 88mm. The Consolea sosthe TV,

Console ‘A
Tlustrated.

h
Sole raises andils the TV Moritor to minimise
sk arve unt and zpo rocorcier on op o iak ive o
o Gisk cive unis 06 on (ap of the s nd hcks most of he wiing

‘The TV/Monilor stand of Console A" and8'is removable or access toadd-ons and
wiring,

YOUR NAME AND ADDRESS .
(In Capital Letters)

Item
aty Description Price Total
Console ‘A’ £39.95
Console ‘B’ £36.95
Sub Total
Consolss colour fnsh is matt oream g
Dimensions: Console ‘A’ Widih 510mm, Dept: | _Carriage | £3.00
D aremand Hog 300 Console - Wi a0,
B2 445 asaHaight 1 75 Al Prices nclusveo! | Total Due
i

Delivery: Allow 28 days for Console ‘B’ and 60 days for

Consale ‘A Cheques/P.0. Made payabie to:

COMPUTERLOCK, 2 Wychperiy Road, Haywards Heath,
West Sussex RH16 1 Telephone: (0444) 451986

ww  ATOM  nww
ALL ACTION PACKED M/CODE ARGADE GAMES
PROTECTOR £

ALL I2K RAM
PRICES INCLUDE_P&P. FAST 2 DAY IJESPATBH'
micromania
14 LOWER HILL RD. EPSOM. SURREY.

Electronequ?p

(Authorised BBC Dealer, and service centre)

THIS MONTHS SPECIAL OFFERS

8BC35. High Qualy 14" RGB Calour Monior/T. Colour monitor sulable
for 80 columns wilh ability o receive TV. . £244.95

BBO45 New improved casseite recorder for BSC. Has monior fadilty

counter, r

BBC48 Dual 800K disc drives for BBC micro with free Z80 second pro-
cessor card £897.00

Large stocks of Software for many machines as well as BBC.
Acornsoft, Bug-Byte, CP/M, Program/Micro Power, Com-
puter Concepts etc.

Business systems enquiries welcome. Systems & Software
available from 500 to 100,000.

£2795.00
£4995.00

Torch Colour Machine 800K flopples ex. VAT...
Torch Colour Machine Hard Disc ex. VAT

BBC54 Daisy Wheel printer for BBC 12cps.
Large stocks. Prices inclusive of VAT

. £558.90

ACORN
COMPUTER
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. All prices inclusive of postage except micros 3.00

Electronequlp IB]B|C}
. I 36-38 West Street, Fareham, Hants (0329) 236 6

SPECIAL OPENING OFFER DUE TO MOVE TO NEW PREMISES ALL ORDERS RECEIVED
DURING NEXT MONTH QUOTING REF. COMT/C WILL BE ENTERED INTO A WEEKLY
DRAW AND 2 CUSTOMERS IN EVERY 100 WILL RECEIVE THEIR GOODS FREE OF CHARGE

BBC

B8BC1  BBC Micro Model A.. £299.00
88C2  BEC Micro Model 6. £399.00
BBC3  BBC Model A Micro wilh 32K | £333.50
BBC4 BBC Mod(.\ A Micro 32K & VIA, £339.50
BBC21  Upgrade Model A 10 B.. £99.82
BBC27 Disc Upgrade for BBC B. £109.2!
B88C30 14" Colour Monitor for BEC. £286.
BBC33 BMC12A 12’ Black/Green Nonitor £9(
BBC34 12" Black/Green Monitor for BBC
BBC35 12" Black/Ambre Monitor for BBC......
BBC36 14" Monitor/TV. 80 columns...
BBC40 Cassetle Recorder for BBC
BBC41 Single 5.25" Disc Drive 100K.. 5.00
BBC42 Dual 5.25” Disc Drive for BB 00
BBC48 Dual 800K low profile disc drives. 397.1
BBC49 525" Discs for BEC tracks . £2.
BBC50 Epson MXBOT type 3 for BBC.... £373.7:
BBC54 Daisy Wheel pumer for BBC... £558.9
B88C70 Plinth/Stowage for BBC. .£29.
BBCB0 Cassette lead for BBC... £4.6(

BC95 Printer lead for BBC £17.2

All Upgrades etc. are fitted free of charge and the computer
fully re-tested. Access and Barclaycard Welcome.




BBC USER
REPORT

—

If you want to know
just how good the
BBC'’s computer
system really is, read
what our reviewer
thinks after many
weeks of testing and
usage.

he story of how the BBC

came to the decision to

adopt a micro and how
they found their way to the
particular machine they
eventually adopted, is a tale
that will become part of the
folklore of computing. Put
simply, what happened was that
the BBC decided that they
would produce a series of
programmes about the
microcomputer and computing
in general and felt that it would
be desirable to link the series to
the use of a particular micro. It
should be obvious that the
chosen micro would suffer
severe sales problems —
namely, they would keep
running out of stock! A
specification was drawn up
around the end of 1980 and
manufacturers were invited to
tender the contract to produce
the BBC micro.

At about the same time as
the BBC were developing their
specification, Acorn Computers
were developing a successor to
their very popular ATOM.
Although they had only reached

the prototype stage, the
machine impressed the BBC
sufficiently for them to drop one
of their specifications (for a Z80
CPU) and accept Acorn's
machine, 6502 CPU and all!

AN OVERVIEW

Before I go any further, I
should say that I think the BBC
micro is the most exciting and
versatile micro I have seen to
date. High resolution colour
graphics and sound effects are
standard features in a machine
which costs less than £250! Of
course it has faults (doesn't
everything?) and [ will point
these out as I go along but all in
all it is the machine at the top of
my list of 'best buys'! To find
out why read on. . .

The BBC micro is sold in
two different forms: the Model
A, a basic 16K machine costing
£299 (including VAT), and the
Model B, an extended 32K
machine’ retailing for £399
(including VAT). The Model A
machine as just stated, comes
with 16K of RAM and a sound

effects chip. However, as
mentioned earlier, high
resolution graphics in colour
are also a standard feature (ie
you don't have to buy any extra
ROMs or colour boards), so
even the basic Model A out-
performs other machines in the
same price bracket — for more
details see the section on
graphics. It is important to
realise, however, that these two
models are entirely a sales
convenience and that the ‘A’
can be converted to the ‘B’ by
the addition of the extra chips
(at a cost of about £135). There
could be hundreds of versions
of the BBC micro depending
upon which options are
installed. In the Model B, for
example, there is (in addition to
the extra 16K of RAM) a serial
printer interface, a parallel
printer interface, an eight-bit
user port and a four channel A
to D convertor.

The overall appearance of
the BBC Micro is smart — as
can be seen from the photos.
The case is made from
lightweight plastic and is
adequate for most environments
(but don't try standing heavy
weights on it, eg TV monitors).
One of the most amazing things
about the unit is its size and
weight. For a machine with the
expansion capabilities outlined
above, it is very small and light,
measuring 16” by 13”, about
2.%" thick and weighing
approximately 9 lbs. If you're
interested in getting inside the
case, then Acorn have made it
easy — just four screws and the
whole top lifts off giving very
good access.

The machine is a pleasure to
use. The keyboard feels good
and has an auto repeat facility
and three separate keys to
provide upper case characters;
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Shift and Shift Lock giving
upper case on all the keys; and
Caps Lock giving upper case
on letters only. An additional
row of user definable function
keys are included and these are
very easy to control from the
software. Five keys are included
for screen editing, the usual
four cursor keys and a key
marked Copy. My one
complaint is the layout of the
‘arrow’ keys. It would have been
nice if they could have been
positioned like the points of the
compass rather than left/right,
up/down. However on a
keyboard of this size I don't see
how it could be done. Other
people who have used my BBC
Micro have had trouble with the
Space bar. It is rather fussy
about where it is hit and
declines to throw a space if it is
hit too close the the end rather
than in the middle. Personally,
I've never had a problem in this
respect.

The display quality is
remarkably sharp, both on
monitors and on ordinary
domestic TVs. One small
problem is that on some sets the
top line of the display vanishes
outside the frame and on others
the bottom line does the same.
This is due to the rather
complete use that the machine
makes of the screen; however, it
is fairly easy to remedy this
‘fault’ by using the *TV
command. The cassette system
is very easy to use and keeps
you informed of exactly what is
going on. In use it is about as
good as a cassette system can
be and has the handling
characteristics of a very slow
disc! (In case anyone is in
doubt this is a compliment.)

HARDWARE

I have already said how much I
like the mechanical construction
of the machine and the sight of
the internal layout should be
enough to please even them
most discriminating. All the
chips on the main (only) board
are socketed and neatly placed.

he power supply is the small
black box to the left of the case.
The keyboard is fitted at an
angle and slightly covers the
main board. This should cause
no problems as the keyboard
can be removed by undoing two
bolts and unplugging a short
ribbon cable. Also mounted on
the keyboard is a small
loudspeaker for sound effects
and the CHR$(7) 'bell’. The
PCBs are well made the main
board is double-sided and
printed with the names and
locations of all the components.
A slightly worrying problem is
the poor support of the main
board. It is fixed at four points
and flexes if you try to remove
or insert a chip into its socket.
This may not sound like much
of a problem until you notice
that all but one of the I/O
connectors are also mounted on
the main board, so plugging
and unplugging causes a
similar flexing of the board.
However, I should point out that
I have had no problems in this
respect during a nine month
period of heavy use

THE MAIN BOARD

The main board is divided
into a number of functional
areas (see Fig. 1). The RAM
area contains eight or 16

The rear of the machine showing the general I/0 facilities.

e

USER REPOR

dynamic RAM chips (4816)
socketed so servicing should be
easy. The ROM area on my
machine contained not five
ROMs, but one ROM and four
2732 EPROMs. The BASIC is
contained in the massive 128K
bit ROM. The four EPROMs
currently contain the Machine
Operating System (MOS). In
later versions this will be put
into another 128 Kbit ROM.

hat becomes of the three
spare sockets, [ hear you ask?
The answer is that four of the
ROM sockets are paged and
can be used for ‘alternative’
software. For example, a disc
operating system ROM could be
installed and could be switched
in to replace the BASIC ROM
under software control. The
idea of paging is a simple one
which can be used to extend
address space by allowing the
micro to select which of a
number of ROMs occupies a
given address area.

Moving away from the
memory area we come to the
video processor ULA. ULA
stands for Uncommitted Logic
Array and is essentially a
method of producing a large-
scale integrated circuit for a
reasonable cost. Put another
way, this means that there are
two chips inside the BBC Micro
which have been designed by
Acorn (and produced by
Ferranti). The video ULA is
responsible for most of the
clever colour graphics the
machine is capable of. It is
certain that the use of this ULA
is what makes the BBC Micro
able to offer such good graphics
for such a reasonable price.

GRAPHICS

This is certainly the single most
interesting feature of the BBC
Micro. There are, as always,
two aspects of graphics — the
hardware used which
determines resolution, etc, and
the software provided to make
use of the hardware. Discussion
of the software is left until later.
The graphics hardware can
work in eight distinct modes.
Examining the table reveals a
number of details. The highest
resolution graphics is a
remarkable 640 by 256 plotting

Personal Software Spring '83

89



points — this sort of resolution
would have cost more than the
entire machine a year ago! A
standard (commerical) format 80
characters by 25 line screen is
available only on the Model B.

he memory used by each
mode is taken from user RAM,
not a special display memory.
Notice that only the last four are
available to the Model A
because of the memory
requirements.

As mentioned earlier, the
graphics are produced mainly
with the help of the custom built
ULA chip. However, as it
works, it must be receiving data
from the user RAM and then
rearranging it to represent the
required screen format. For
example, in Mode O, each bit of
the user memory corresponds to
one screen location (pixel), but
in Mode 1, you need two bits to
determine the colour of each
pixel. The ULA is responsible
for collecting the number of bits
each pixel requires and then
determining which colour it
should be. An area of memory
inside the ULA is used as a
‘palette’ in the sense that it
associates the codes stored in
user memory with ‘real’ colours.
For example, in the two colour
mode, zero could be black and
one could be white — but by
reprogramming the palette, you
could have blue and cyan! One
last detail about the graphics
ULA is that it accesses the user
memory in between the
read/write cycles of the 6502, so
graphics display doesn't slow
anything down.

In use, these colours are clear
and the overall display effect is
stunning. Plotting coloured
lines in Hi-Res graphics

couldn't be easier — just select
your colour and plot the line!

The trouble with having all
of these advanced graphics
options is that it's all too easy to
miss commenting on the less
exciting things. So let me say,
before [ forget, that upper and
lower case characters are
present on both models; the text
characters can be user defined
(except for Teletext Mode 7)
and text and graphics can be
freely mixed on the screen.
From the point of view of the
hardware, text is just predefined
graphics! 1t is worth pointing
out that as this true then the
BBC Micro is capable of being
used to display the block
graphics characters (or at any
rate something close) of other
machines. This would make
converting programs which
make use of specific graphics
features very easy.

There are three video
outputs on the back of the
machine: one mixed video
(BNC connector), one RGB
(6-pin DIN) and one UHF
modulated output (Phono
connector).

SOFTWARE

As should have been clear from
the hardware section, the BBC
micro has its memory space
divided into two 32K regions.
The bottom 32K is used for
RAM and the top 32K is used
for ROMs and memory mapped
I/O (see the memory map). This
may seem like rather a lot of
OM for one machine but it is
all used to good effect. As well
as the superb BASIC, there is
an assembler and all the
routines necessary for cassette

Mode  Graphics  Colours

0 640by256 2
1 320by2% 4
2 160by25%6 16
3 = 2
4 30by2s6 2
5 160by256 4
6 oL 2
7 Teletext 16

Text Memory Model
80by 32 20K B
40by 32 20K B
20by 32 20K B
80 by 25 16K B
40 by 32 10K Aand B
20by 32 10K Aand B
40by 25 &K AandB
by 25 X Aand B

Table 1. The eight modes of the graphics hardware.

handling, etc. The trouble with
having all this excellent
software in 28K of ROM is that
it does reduce the amount of
user RAM. In the worst possible
case, with Mode O graphics and
a disc system, the user might
only have 8K to play with! Don't
let this put you off — in practice
you could always move to lower
resolution graphics. It does,
however, point to a weakness of
the machine — insufficient
address space.

THE BASIC

The BASIC to be found inside
the BBC Micro is brand new.
It's not Microsoft BASIC but
something produced by Acorn
themselves. The only other
successful micro which has left
the Microsoft school is the ZX81
which has a BASIC which
comes close to the standard set
by Microsoft. The BBC BASIC
is the first version betfer than
Microsoft.

BBC BASIC is fast, as the
results given show:

Test 1
Test 2
Test 3
Test 4
Test 8
Test 6
Test 7
Test 8
Results of Benchmark tests.

Along with the BBC hardware
specitication came a detailed
specification for the BASIC
their machine should run. The
solution was to have as much
Microsoft-compatible BASIC as
possible and extend it to
include the extra statements
needed for structured
programming.

If you're not too clear what
all this talk of structured
programming is about, then
some of this discussion may be
a little meaningless. There isn't
enough space to explain the
ideas of structured
programming here but basically
a structured program is one
which uses only statements like
IF some condition
THEN. . .ELSE some condition,
‘WHILE some condition DO
and DO. . .UNTIL some

N —
GI=WOOOWoO
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condition (the *..." is taken to
mean a collection of other
program statements). Also, the
use of full subroutines or
procedures is required. It is
true to say that the resulting
product has lost a lot of the
original specification but it is
still too good to complain about.

FILE HANDLING

The reason why I've singled out
the file handling commands is
that this is one of the main areas
where things might get difficult
if you have to convert a
Microsoft BASIC program. The
cause of the trouble are the
OPENIN and OPENOUT
commands which are distinctly
different from the better known
OPEN command. OPENIN and
OPENOUT are functions which
return the logical file number as
opposed to OPEN which is a
command to assign a given
logical file number to the file. I
leave it to the reader to think of
the fun this slight difference
could cause.

GRAPHICS AND
SOUND

The graphics commands of the
BBC Micro are far too versatile
and subtle for me to be able to
give you anything other than a
flavour of the subject. The first
clever thing about the graphics
is that no matter what mode you
are in, the graphics screen is
made to appear 1280 pixels
wide by 1024 pixels high. This
allows you to write graphics
programs ignoring the
resolution at which they will
finally be used. I've had quite a
lot of fun trying out the same
program at various resolutions
and comparing the differences.
The workhorse graphics
command is PLOT. It has very
many different functions
including plotting a point, a
line, a dotted line and even a
solid triangle (!), either in
absolute co-ordinates or relative
to the last plotted point. I hope
you noticed the bit about
plotting a solid triangle because
it's the most powerful part of the
Hi-Res graphics commands. The
triangle can be plotted in any
valid colour and it appears very

-

quickly on the screen. Why
triangles? Surely rectangles are
more useful? No — if you think
about it, any shape can be
made up out of triangles. In this
sense the triangle is to drawing
solid shapes what the line is to
line drawings!

Before rounding off the
description of the BASIC, [
should mention the sound
command. Its syntax is:

SOUND channel, volume,
frequency, duration

Channel can be from O to 3 with
0 as the noise channel, volume
from O to — 15, frequency from
0 to 255 and the same for
duration. The fun part of this
command is that the three tone
channels can be used at the
same time.

Once you tire of 'pure’
notes, you can always use the
envelope command to change
the characteristics of the note
produced by the sound
generator. However, the
number of parameters involved
in the envelope command
means that it is not easy to work
out how to produce any given
or desired sound. After some
practice, things do get a little
easier and it is possible to
produce some very impressive
effects. The sound generator in
the BBC Micro may be simple
but the software used to drive it
is very sophisticated!

There are many other
features of the BASIC that make
it enjoyable to use, such as long
variable names, good (Microsoft
style) strings and string
functions, a renumber
command, etc.

THE ASSEMBLER

One of the best features of the
ATOM was the way in which
assembly code could be mixed
with BASIC. The BBC Micro
has carried on this tradition by
including an even better
assembler in ROM. It's so easy
to mix assembler and BASIC
that I have a feeling that in the
future I will be switching from
one to the other without making
my usual fuss.

EXPANSION

The BBC Micro has extensive
expansion capabilities ranging
from the entirely expected to
the decidedly unexpected. But
even those expansion interfaces
which are normally taken for
granted are rather special in
this system.

The cassette system used by
the BBC Micro is, as [ have said
before, very easy to use. It is
also very reliable. The secret of
this good natured storage is the
second ULA in the machine —
the serial processor. The serial
processor is responsible for
handling the coding of the
cassette data and contains a
digital clock/signal separator
making it a complete signal
processor. The use of a digital
separator makes data recovery
fairly independent of speed and
volume fluctuations produced
by low costs cassette recorders.
Two record speeds are
available: 30cps using a
standard CUTS format, and
120cps using a CUTS related
but non-standard format. Both *
work!

The cassette recorder is
connected to the back of the
machine via a standard seven
pin DIN audio socket. Acorn
don't provide a cable to connect
to the recorder on the basis that
they could only cover 30% of
the types of connector with one
lead. This is a pity, because it
means that it is not possible to
unpack and run the
demonstration programs without
first soldering on at least one

g.
The software used to control
the cassette is clearly based on
the ATOM cassette system.
Named programs (names up to
10 characters) can be saved and
loaded. The format used for
writing the tape is such that if
an error occurs it can be
isolated to a particular block.
The tape can be rewound and
the read restarted at any earlier
time. The first complete block
found gives the name of the
program and the block number.
This information is used to
continue the load. This means
that it is not necessary to go
right back to the start of a bad
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load — just re-read the blocks
in error.

In order to use disc drives
with your BBC Micro, you'll
need some extra chips and an
operating system ROM fitted
Once this modification has been
made, you'll be able to use 40
or 80 track disc drives from a
wide range of manufacturers.
Alternatively, disc drives, in the
BBC Micro's colours, are
available from Acorn.

There are a number of ‘odd’
interfaces that I think of as
falling into the category of ‘user’
interfaces. Starting with what is
usually referred to as a user
interface, the BBC Micro has an
eight-bit parallel port. This is
simply an unbuffered 'B' side of
a 6522 PIA chip so it should be
very familiar to anyone with a
PET. Not all of the lines are
available for unrestricted use in
that the CB1 line is also used as
a light pen input. Connection is
made to the user port by a 20
pin ribbon cable plug mounted
under the cabinet.

The other half of the PIA is
used as a parallel printer port.
The standard seven data and
two handshake (busy and
strobe) connections are
provided on a 26 pin ribbon
cable plug mounted under the
cabinet. Presumably Acorn will
provide cables for most
printers.

A serial printer interface is
also available using a standard
6850 ACIA. The only control
lines provided are RTS and
CTS, and these may be found
on a five pin DIN socket at the
back of the machine along with
(of course) data-in and data-out.
The use of a five pin DIN socket
may cause some trouble if
you're trying to connect a
standard (RS232 or V24) piece
of equipment which uses a 24
pin D connector. (But then it
wouldn't be fun if they made it
too easy!) The only other fact
which might cause concern is
that the serial interface is
labelled RS423 rather than the
more friendly and usual RS232.
Have no fear — the RS423 is
just a ‘better’ version of RS232
and may be used as if it were
RS232in 99% of cases.

The sound generator chip is
sort of a user interface
(computer to air!) so I will deal
with it in this section. Itisa
fairly standard SN7 6489 sound
effects chip containing some
noise channel and three
independent oscillators. This
means that the BBC Micro can
‘play’ up to three note chords
and make a wide variety of
other bangs and pops

The only other interface that
comes into the general category
of 'user’ is the ‘paddle’ or
analogue input interface.

FACT SHEET BBC Micro
CPU 6502

Clock
ROM
RAM Model A 16K
Model B 32K

Language BBC BASIC

2MHz
16K BASIC plus 16K MOS

Keyboard

Display

Cassette
o

Costs

Supplier

73 key QWERTY keyboard
10 user-definable keys, cursor control keys
Both models include:

by 286, 2 colour graphics and 40 by 32 text
160 by 256, 4 colour graphics and 20 by 32 text
40 by 25,2 colour text
40 by 25, Teletext display
Model B only includes:
640 by 256, 2 colour graphics and 80 by 30 text
320 by 256, 4 colour graphics and 40 by 32 text
160 by 256, 16 colour graphics and 20 by 32 text
80 by 25,2 colour text
300/12,00 baud
Model B only incorporates
Serial and parallel interfaces
{four channel A to D
eight-bit user port
1 MHz expansion bus

£299.00inc VAT
£399.00inc VAT
BBC Microcomputer Systems c/o Vector Marketing
Denni; Estate Wellis i

Connection to the on board A
to D convertor (a uPD7002) is
made via a 15 pin D socket
(why use a D socket here and
not on the serial port?) Apart
from the four analog input
channels there is also a five volt
supply and a reference voltage.
These are obviously used to
feed the two BBC X, Y joysticks.

LOOKING AHEAD

For the BBC Micro, the future
must surely be good. Without
looking too far ahead, there are
going to be lots of exciting
extras. The speech synthesiser
is now ready and a Teletext
interface has been recently
launched. There is a strange
slot in the front of the case that
will be used to take plug-in
ROM packs for extra words for
the speech synthesiser, etc (and
maybe even prepackaged
software). The Econet interface,
already in use in a number of
locations, including Acorn's
own headquarters, will open up
new ways of using home
computers by providing the first
low cost way of linking up a
number of machines in a local
network. I've already mentioned
some of the other planned
extras — a Prestel interface, a
second processor connected via
the Tube, either another 6502 or
a Z80 running (ugh) CP/M, a
16-bit processor. . . All in all
the BBC Micro is quickly
turning into a powerful and
exciting system.

DOCUMENTATION
AND THE WELCOME
TAPE

One of my main criticisms of the
BBC Micro when it first
appeared was the paucity of the
information contained in the
provisional ‘User Guide’. There
was rather a long wait before
this was replaced by the 'real
thing’, which was either
frustrating or a challenge
depending on how one felt
about finding things out by trial
and error. Eventually, the User
Guide arrived. It resembles War
and Peace in its size, but even
so it does not tell the users all
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they want to know and there is

room for lots more information. = )

To be fair, however, the User

Guide is arranged in a way that =

makes it easy to use and it does E

explain the things it covers well. z o P
The word ‘Welcome' in the 3 ]

heading may lead you to H : k]

believe that there has been a & &

printer’s error and this bit B

|
Hf —]

should have come first. In fact,

‘Welcome' is the title of a

package of programs which -] o e
comes with the BBC Micro just e

to show you what can be done. — HblEsS vilchens
It comprises a cassette tape and L——

a booklet and is really
excellently produced to show off
many of the features of the
machine. In all, there are 16
programs including ‘keyboard’,
which teaches you to type;
‘alphasort’, an amazing
demonstration oi a sort
program; 'poem’, an interactive,
colour poem by RO er
McGough; bat n ball a
simulated squash game — but S
rather a poor one; 'music’,
which allows you to play slmpls
tunes; and ‘kingdom’, a
decision- making game. It is
remarkable that compilation of
such extent and quality should
be given away free with every
BBC Micro.

CONCLUSIONS

As far as I'm concerned Acorn's
new micro is an exciting
departure for the BBC. A
feature which it shares with the
BBC is that it is an all-British
product! —- oo gz Lorop 38
At this point, it is important 7008 Jorusetmppied] resklent rocied S
to remember that there are two AU, | SOOI S | s
versions of the BBC Micro — s e detoed iy ot |
the Model A and the Model B. various buffers
The Model A is not really big . s W i
enough, in terms of its memory, o i misc. warkspace o
to take advantage of its own s 2
potential. With only 16K, it's
rather hampered and its language ROM workspace
performance is nothing special.
lts saving grace is, however, the
fact that it can be up-graded to
a Model B! It's not really
possible to come to any
conclusion about the Model B
BBC Micro, other than it's well
ahead of all currently marketed
r‘raachines and hasha tleat price Fig. 2. What goes where in the memory
advantage — in short, it's
sxcellent and certainly worthy MRpieAIhSIBC Micto
of its prestigious name.
-
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BIBLIOGRAPHY

hen a new machine

becomes available on

market there inevitably
follows a deluge of books telling
us how to use the machine to its
best advantage, The BBC
Microcomputer is certainly no
exception and we take a look
here at some of those books,

No doubt more books will keep
appearing on the publishers' lists
as more people investigate and
experiment with the BBC Micro
so don't assume that this list ends
here!

The BBC Micro Revealed: If
you've mastered the contents of
the manual that came with your
BBC Microcomputer and now
want to continue your
exploration of the computer's
functions and capabilities, this
book is for you. The authora 17
year old student, spent months
delving into the computer’s
internal operations in order to
reveal a large number of
sophisticated technigues to help
the reader improve his or her
programming skills. The book
includes the following features:
Details of how to construct our
own display modes; A way to
scroll the display in any direction
(up, down, sideways and even
diagonally); A visual analogue of
the computer’s memory
transactions; Information on the
way in which the computer stores
its programs and line numbers;
A technique for increasing the
speed of your programs by up to
10%; Instructions on how to pass

arrays and matrices to user-
defined functions and
procedures; and much, much
more. If you're serious about
developing your programming
skills on the BBC Micro this book
will prove an invaluable aid.

The BBC Micro Revealed by
Jeremy Ruston is published by
INTERFACE at£7.95 for 144
pages.

ISBN 0907563 15 5.

Learning to use the BBC
Microcomputer: This is one of a
new series of ‘Learning to use’,
books designed to provide
potential users, established
users, teachers, students and
businessmen with standardised
introductions to the use of
popular microcomputers. This
beginner’s guide really does
begin at the beginning: it
assumes that you want to learn
how to use the BBC
Microcomputer in your work or
leisure, not become a theorist in
computing. The book provides a
simple, down-to-earth, jargon-
free introduction to the machine
and its software.

Many applications of the BBC
Microcomputer are described
including business, educational
and hobby uses; the micro's
ability to produce and draw
pictures and diagrams is
explored and explained, and
programs for a large number of
graphics applications are
presented. The book will not only
appeal to the new BBC
Microcomputer owner but also to
the potential buyer since it will
tell him how the BBC
Microcomputer operates and
performs and will help him assess
whether the machine will suit his
needs.

Learning to use the BBC
Microcomputer by P N Dane is
published by Gower Publishing
Company Limited at £4.95 for 84
pages.

ISBN 0 566 03452 2.

The Computer Book: This
publication, although produced
by the BBC, has no direct
connection with either the BBC
Micro or The Computer

Programme. It simply attempts
to introduce the ‘computer shy’
individual to the wide and
diverse subject of computing,
covering the ground in a relaxed
and friendly fashion. The book
doesn't introduce any radical
new ideas and certainly cannot
be regarded as a ‘text’ on
computers but then that isn't
really its object.

The features which really
make this book stand out are its
excellent production and layout
and the clever use of
photographs, illustrations and
cartoons to keep the reader both
interested and amused. If the
quality of the editorial content
was to the same standard. . . .

The Computer Book: This
Bradbeer, Peter de Bono and
Peter Laurie is published by BBC
Publications at £6.75 for 254
pages.

ISBN 0563 16484 0.

30 Hour BASIC: If you want to
approach the subject of N
computer programming in a’
disciplined and methodical
fashion then this book, which has
been produced in conjunction
with the BBC series, is almost
certainly a recommended buy.
You don't really need a micro to
complete the course, although
one would be helpful, and the
book is not specifically related to
the BBC Micro . . . a special
version is also available for the
Sinclair ZX81.

If you like your approach to
computers to be light-hearted,
this book will probably not
appeal. Also, its approach means
that as well as learning the ins

and outs of BASIC
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programming, you will learn to
write clear and logical programs,
something that happens all too
seldom in many books.

30 Hour BASIC by Clive
Prigmore is published by The
National Extension College at
£5.50 for 256 pages.

ISBN 080682 269 9.

Practical Programs for the BBC
Computer and the Acorn
ATOM: This somewhat slimmer
volume contains four chapters
based around a number of
simple programs which are
reproduced for both the BBC
Micro and the ATOM. The
presentation and layout is
excellent and the structure of
each of the examples is clearly
explained. However, the real
meat is to be found in the fifth
chapter which presents SPL,
Simple Programming Language,
a new compiler for both types of
micro. As well as providing a
second high-level language, this
chapter demonstrates how to go
about writing a simple compiler.

Practical Programs for the BBC
Computer and the Acorn ATOM
by David Johnson-Davies is
published by Sigma Technical
Press (distributed by John Wiley
& Sons Ltd) at £5.95 for 120

pages.
ISBN 0905104 14 5.

BASIC Programming on the
BBC Microcomputer: To have
produced this introductory book
in so short a time was a
remarkable achievement by both
the authors and the publishers.
The sad fact, however, is that this
is an introductory book, and as
such tends to leave you waiting
for more. The volume was put

together with the assistance of
Acorn, the company who
designed and produced the BBC
Micro, so it is very specifically
related to that product.

The book is practical in
nature with lots of small examples
to try out and problems to solve.
The actual information content is
not significantly more than that
in the early version of the User
Guide except that the facts have
been arranged in a more
readable form. Although the
book has areas of weakness, it
does stand up as an introduction
but one hopes that the second
volume will not be too long in
coming.

BASIC Programming on the
BBC Microcomputer by Neil and
Pat Cryer is published by
Prentice Hall International at
£5.95 for 205 pages.

ISBN 13066407 3.

Assembly Language
Programming for the BBC
Microcomputer: Every BBC
Micro comes equipped with an
immensely powerful and very fast
assembler; assembly language
statements and BASIC
statements can be freely mixed
which enhances the
programmer’s potential control
over the machine. Containing 73
listings of programs, the book is
completely self-contained, and
has various appendices on the
6502 instruction set, floating
point and the user port, and a
section on combining programs
in the BBC computer using
PAGE and *LOAD.

Two companion tapes are
available with the book if you feel
you do not want to type in all the
programs yourself.

Assembly Language
Programming for the BBC
Microcomputer by Jan Birnbaum
is published by Macmillan Press
at £8.95 for 305 pages. The
cassettes are £9.00 each or
£16.00 for two.

ISBN 033334585 1.

The Book of Listings. Fun
Programs for the BBC
Microcomputer: This first BBC
book of listings contains a host of
games and other programs,
ranging from arcade-like action

programs, through board games
which will tax your wits, to some
startling graphics
demonstrations.

The authors have tried to make
the most of the colour and sound
potential of the BBC Micro, and
have written most programs so
that they will run on both Model
A and B machines. The programs
were developed on both the A
and B Model machines with the
0.1 Operating System.

Structured programming
techniques have been used as tar
as possible. Although programs
may thus be a little longer than
strictly necessary, they do tend to
be relatively easy to debug and
modify. Many of the program
notes include suggestions as to
how you can adapt the programs
to make them your own and to
develop them further. The
programs are intended to
entertain and to teach useful
programming technigues.

The Book of Listings. Fun
Programs for the BBC
Microcomputer by Tim Hartnell
and Jeremy Ruston is published
by the British Broadcasting
Corporation at £3.75 for 156

pages.
ISBN 0563 16534 0.

Easy Programming for the BBC
Micro: This book is explicitly a
beginner's guide to working with
the BBC Microcomputer.
Starting with an explanation of
what a computer is, the author
takes you through the
complexities of BBC computing
including animation, strings, the
use of flowcharts, editing, arrays,
the comprehensive sound
capabilities of the BBC Micro
and includes a case history of a
bugged program. Included in
the text are 28 complete and
ready to run programs and
another 12 ‘additional programs’
are listed at the end of the book
which can be copied and RUN at
any stage.

The book was written before the
full BBC Manual was available
but it is suggested that the two
should be used in conjunction.

Easy Programming for the BBC
Micro by Eric Deeson is
published by Shiva Publishing
Limited at £5.95 for 128 pages.
ISBN 0906812 21 6.
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TIRED OF
TYPING?

Why type in
thousands of bytes
of BBC BASIC when
you can buy all
these programs
ready to LOAD?

A BBC TAPE 1
e

Ultima

It might look like a chessboard to you but
it's like no game of chess that you've ever
played! Supported by a superb Hi-Res
graphics display of the board and the pieces
Ultima challenges anyone to try this subtle
variation on a theme.

It doesn't matter if you don't know the
rules, the micro acts as gamesmaster while
the two human players battle it out. You
cannot buy an Ultima chess set, so if you
want to learn how to play this is the only way
you'll find out how much fun it is!
Gomoku
The classic strategy game of five in a row.
Simple to play, easy to learn and very
difficult to win!

The computer displays and manages the
games board as well as taking the position of
your opponent in this BBC implementation
of the game that used to be played with
stones on the floor!

St George & The Dragon

A high-speed graphics game in which you
must manoeuvre bold St George through the
woods and across the stream into the
dragon's territory. Once there the dragon
must be quickly slain before he can breathe
fire on you.

If you manage to kill off the monster it
becomes a race against the clock to get to
the castle and free the villagers who have
been sheltering there.

It's all fast and furious fun with excellent
graphics that will appeal to the whole
tamily.

In Chorus

The SOUND and ENVELOPE Facilities on
the BBC Micro make it a very powerful
music machine, provided you can figure out
how to make them perform. The program
given here is the supporting material for the
article and generates the well-know Bach
cantata, Jesu Joy of Man's Desiring. We've
included it on the tape to save you keying in
all those DATA statements and ending up
with something that doesn’t sound quite
right!

Multitest

If you've ever wondered how you are going
to justify your claims that you can write
educational programs for the kids on your
BBC Micro don't worry. We've done it for
you. The idea is simple, it's just a
multiplication test program but to give a
more competitive edge the questions are
timed and, for practice, there is the option
of doing simple maths drills as well.

Life

Every computer deserves its game of Life
and, as the BBC Micro is no exception, here
is our version of the famous Conway
simulation. So, get your gliders gliding and
barberpoles spinning with our stunning new
implementation.

Mars Lander

We must have all played with Lunar Lander
type games at one time or other so why
another? Well, it's easy to land on the Moon,
there is only one sixth the gravity compared
to Earth so we thought that we'd make the
gravity variable. Not really satisfied with that
we've added a full colour, Hi-Res Display,
fully controllable spaceship and instrument
read-outs too.

The Maze

Ever since Computing Today first published
a three-dimensional maze game we have
sought to go one better. Here is the ultimate
in mind boggling mazes, a three
dimensional three dimensional maze. You
not only see the walls on either side but the
floors and ceilings as well and you can move
in any direction you like — even up and
down.

%
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Envelope Design

This utility program is fully documented in
the text but, briefly, it allows you to design
and listen to sound envelopes drawn on the
screen. Once you are satisfied that you've
got it right it prints out all the necessary
parameters for the SOUND and ENVELOPE
commands so you can simply insert them
into your BASIC program.

A Graphic Demo

How often have friends and visitors looked at
your BBC Micro and said, "Well, show us
what it can do!"”? And, equally, how often
have you wished that you had a simple yet
effective demonstration program to hand?
Wait no longer for here is a complete
demonstration program which will show off
the BBC's graphics to the full. You could,
perhaps, even combine it with the In Chorus
program to show off the music as well.

Joystick Suite

A set of three, inter-related programs from
the text of this issue which enable you to
calibrate and use any of the many joysticks
currently on the market for the BBC Micro.
The first program is simply to identify which
stick is which and whether it is working
correctly, the second computes the
operating parameters of the sticks and the
third provides an interactive drawing and
graphics package. If you want to use
joysticks for games or other purposes these
will prove invaluable utilities to posess.

Disassembler

One of the strong features of the BBC Micro
is the way that you can add assembly
language routines to BASIC programs.
However, there comes a time when you get a
program with machine code built in and you
simply can't work out what it does. At this
point you need a simple disassembler and
that is just what we've provided here.

BBC TAPE 1
(St George, Ultima, Gomoku, In Chorus) O

BBC TAPE 2
(Mars Lander, The Maze, Life, Multitest) (]

BBC TAPE 3
(Joystick suite, A Graphic Demo,
Disassembler, Envelope Design) [J

Tapes are priced at £9.99 each (all inclusive) or you
can order two tapes for £15.99 or all three for
£21.99.

ASP Software

ASP Ltd

145 Charing Cross Road
London WC2H OEE

I enclose my Cheque/Postal Order/International
Money Order for: (delete as necessary)
15 (made payable to ASP Ltd)
OR debit my Access/Barclaycard
(delete as necessary)

T N 1 A

Please use BLOCK CAPITALS
Name (Mr/ Mrs| Miss)

SIgnatire . covesiswsvasaes
Please allow 21 days for delivery
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Coming to your
newsagent soon. . .

— BBC

Computing

Following hot on the heels of our successful BBC-only issues of
Personal Software comes a brand new magazine dedicated to the
users of the BBC Microcomputer.

Titled BBC Computing it will appear bi-monthly from April 22nd and
costs £1.85. Right from the very first we intend to make it

Britain’s biggest magazine for BBC Micre Users with at least 120
pages per issue. Among the host of material planned will be features
of the various aspects of the system, courses on improving your
techniques in graphics, sound and assembly language, reviews of
software and new add-ons — indeed, everything a BBC MicroUser
needs to get the best from his system.

So, no matter whether you are a raw beginner or an accomplished
programmer we're sure you'll find BBC Computing the magazine you
simply can’t do without! And, just to prove it, we're offering you the
chance to take out a subscription at the same rates that you would
pay in the shops, not a penny more.

Don’t make your BBC Micro miss out, subscribe to BBC Computing
today!

S 1 losi (delete as necessary)
Subscription Order Form o snctoning my (datsie npacessany) g

]

Ord £ u

(md:;‘:oy:xgi ‘o Led) =

Cut out and SEND TO: Deiiiiay Ace sty Baréiaysaed® H
BBC Computing Subscriptions {*deleta as.nacessary) "
513 London Road T ]
Thormton Heath OO T I T T T TT0T a
Surrey CR4 BAR Please use BLOCK CAPITALS and include post codes.

Please commence my subscription NAME (Mr/Mrs/MISs) . ... .....ooeeeeen e =

with the very next issue.
ADDRESS

£11.10 for six issues UK O

SUBSCRIPTION £13.40forsixissues oo 0 o
overseas surface mail e

(tickoas  £21,00forsixissues [J  Signature

appropriate) ~ overseas airmail Date . ...



IF YOU WANT:
* The Latest News on the BBC Micro
* Top Quality Programs
*Useful Hints and Tips
*Honest Reviews
*Independent Opinions

*Local User Group Information
*Members Special Offers

THEN YOU NEED:

ZZE NS

The Newsletter of the Independent National BBC Microcomputer User Group

MEMBERSHIP:

£12 for 1 year (£15 overseas) or send £1 and an A4 size SAE for a sample copy

WRITE TO: LASERBUG, 10 Dawley Ride, Colnbrook, Slough, Berks., SL3 OQH.
MEMBERS IN 14 COUNTRIES WORLDWIDE

FF

ATOM:
Full hardware and software support,

BBC: any graphics mode including mode-7. Outputs
Mods! A £299  STATIONERY: VDU23 commands, teletex commands and printer
Model B £399 oore Paragon main agents. Large selection of  commands to screen or printer together with actual
Memory up-gra £21.99  continuous stationery, forms and labels. design. Substantial software with more than 20 well-
ol s documented commands. Indspensile orgraphics
00KSs: £7.50 p.p. & VAT incl.

PRINTERS: Browse through the Computer Book Department for
Seikosha £215  educational, scientific and business applications.  ATILITY contains seven essential routines for the
Epson MXBOFT/3 £385 disc based Atom: ‘COPY, °C “COPYD,
SCM Daisywhesl £485 RENAME "PURGE, “BACKUP. AUTORU

e NEW SHOWROOM: b & VAT incl.
CASSETTES:
Malched Cassette Recorders £26  OFF Records would expect you 10 buy best vale.  yACANCY:

Spend some time In the relaxed atmosphere of our

MONITORS: new showroom fo find out exaclly what You afe  OFF Records are lookingfora bright spark with good
12" Green Sucen (Hitachi/Phoenix) £110 gettingiionyourmoney knowledge of both software and hardware. Initially a
12" Golour (Ka £255 Salurday job with a view to full-time employment
14" Golour (BMG/ Cavle) £255
DIsCs:
TEAC 40-track z00 COMPUTER HOUSE S B ik [ Sre—
Shugart twin 40-track £29 8B Ri Bfiam dunction B 5915 o GG 6 2
TORCH dual disc drive with Z80 processor,
64K RAM, CP/M and FREE software £780 5 attersea Rise

EPROM PROGRAMMER:

Specially designed for BBG, Programs 12
different Eproms including 27128, Includes
screen software (dealer enquiries invited)

Add 15% VAT to &l prices, Carriage extra

RECOR

The London ACORN-BBC Centre
Suppliers to Schools and Colleges
Maintenance Contractors

° Telephone: 01-223 7730

TAPES:
e: see adverts in Radio Times. OFF Records
b published prices

OFFWARE:

CHARAID for the design of a block of 4 characters in

Clapham Junction
London SW11 1HH
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