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elcometo 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 attemptedto dois 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 includedin this
issue ranges from the
elementary level right up to
sophisticated graphics and
sound technigues and even
extendsto the disc user in
offering an alternative to the
*“CAT command.So, no matter
whether you have just bought
your BBC Microor are a well
established user, you should
find more than enoughto try
out. Muchof the feature
material is orientated towards
software techniques and, rather
than presenting complete
listings, provides food for
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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 gamessection at
least, may we draw your

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

For the dabbler in BBC
BASIC wehave 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 powerfulfacilities
the BBC Micro hasto 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!

Ourfirst venture into the
world of the BBC Micro was
slightly fraught with problems,
to put not too fine a point onit
manyof the listings, despite
being machine generated,
containederrors. 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 checkit 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 usa line?

as
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ltima is a board game
played between two
human players on an

eight by eight board (muchlike
a chess board). I was taught the
gameat college where we played
it with a chessset (since thereis,
as far as I know, no suchthing 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 typesof
moves that chess pieces make),
and which would checkall moves
for legality (no mean task as you
shall see!).

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

 
A8 — The Coordinator — by

movingthis piece to a new
square any enemypiece 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 moveslike a
Queenin chess.

B8 — The Leaper — this also
moveslike a Queen but can jump
over enemies andin doing so
takes them off. Howeverit cannot
jump over two adjacent pieces
and mustfinish its move
immediately after a jump unless
there is another piece to jump
immediately beyondthis square.
Note that all pieces jumped in
any one move must lie ina
straightline.

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

 

You may have played
Ultima before but
probably not ona
micro.

change to meet circumstances —
thatis 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
anotherpiece that moveslike a
Queen.This one’s method of
captureis entirely different
however. Being timid creatures
Withdrawerspoison their
enemies as they leave — a piece
is taken off by a Withdrawer
whenit movesdirectly away from
it after being nextto it (enemy
pieces only of course).

E8 — The King — thisis the
most importantpiece in the
entire game. The whole object of
the gameis to capture your
opponent's King. Unlike most of
the other pieces the King does
not movelike a chess queen, but
like a chess king (well, it seems

logical don't you think). It also
captureslike a chess king, ie by
moving ontop of the piece to be
taken off. Note that in Ultima
there is no check.
H8 — The Immobilizer — this

is another piece which moveslike
a queen.It cannot take piecesoff
but is none-the-less very
important since it immobilizesall
enemy pieces adjacentto it
(including diagonally), and so
holds them for capture by your
other pieces. Note that an
Amoeba can immobilize an
Immobilizer.

The 7thfile — 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 movingvertically or
horizontally adjacent to an
enemy whenthere is one of your
own pieces on the opposite side
of the piece to be captured ie by
sandwichingit.
Note thatin all cases only the

piece that is actually moving can
take an enemyoff.

If you do notfully understand
all the rules from the above (yes I
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agree — they are rather
complicated) then I suggest you
enter the program andplay with
someone — the computerwon't

allow you to makeillegal moves
and will perform all captures
automatically, so you can soon
learn what's going on.
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PRO oma

Statement Function
Lines 10-50 Set up
Lines 60-170 Title

Lines 180-220 Set up

Line 230-260 Next player

Lines 270-330 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 Update
Line 870 Loopend

Lines 880-900 Won

Lines 920-1100 Drawpiece

Lines 1110-1310 Data
Lines 1320-1520 Board

Lines 1530-1580 Out

Lines 1590-1620 Lines

Lines 1630-1710 Illegal

Lines 1720-1740 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, drawstheinitial
position and gives player 1 the
move.
Changes whose moveit is and
prints the promptin the relevant
colour.
Inputs the player’s move and
checksthat the chosen squareis
on the board.
Checklegality of move and get
anotherif illegal.
Check to see whatpiece has
jumped, and goto
PROCILLEGALif the leapis 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 capturedpieces.
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 gameafter a short
delay.
Draws a specified type and
colourpieceat a specified
position (see text).
Data for the graphics.
Sets up the boardinitsinitial
position anddisplaysit.
Removesa piece from the display
at a specified position.
Draws the border around a
specified square.
Prints a messageto tell the player
that he is trying to make an
illegal move.
Removesthe flashing cursor.
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PLAYING THE GAME

Whenthe program is runit will
draw the boardwiththeinitial
position set up on it. The colours
are red and yellow with a white
board since these give
reasonable contrast on a black
andwhite set. Initially there will
be a yellow promptsaying
‘Player 1 your move:?’at the
bottom of the screen:This is to
tell the player with the yellow
pieces that the computeris ready
for his move. Whenthefirst
player has moved,bytyping the
numbersof the square from
which he wishes to move a piece
followed by the square to which
he wishes to moveit (eg G2G4),
the yellow promptwill be
replaced by a red promptfor the
second player, and so on until
the gameis over.

TECHNICAL DETAILS

Thereis really verylittle
worth saying here — the
program is long but contains
nothing particularly unusualin
it, save perhapsthe 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
andthis is clearly not enough
since each piece uses nine. Asa
result all of the graphics datais
kept in DATA statementsuntilit
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
methodis slow butit has the
advantageof being easyto follow
unlike the faster POKEing or
machine code methods.
 

Table 4. Program structure.



 
  

ULTIMA

fZ

DIM BOARD(9,9),TYPE(7) »,LEAPT(4) »-KINFILE(1)
DATAZ+1549576545153
FORLOOF=0T07

READTYPE(LOOP>
NEXTLOOP

MODE7
PRINT’ ¢’
PROCREMOVECURSOR
FORTITLE=1T02

PRINTCHR$ (141) $SPC(13)3
VDU131,157,132
PRINT"ULTIMA
NEXTTITLE

PRINT‘ ‘“7" This is the board game ULTIMA for"
PRINT"two players,"’’
VOU136,134iPRINT"Press space to begine"}CHR$(137)
DUMMY=GET
MODE1
PROCREMOVECURSOR
PROCDRAWBOARD
WIN=FALSE
TURN=TRUE
REPEAT

TURN=-TURN
157 COLOUR ( TURN+3)/2
160 PRINTTAB(0,29) $SPC(39) $TABCO,29) ;"Player

N)/23" your move 3 ?"3
170 Vous
180 INPUTTURNS
190 X1=ASC(LEFT$ (TURNS, 1) )-64
200 XZ@ASC(MID$(TURNS,3,1))-64
210 YisASC(MID$ (TURNS, 2,1))-48
220 Y2=ASC (MID$( TURNS» 421) )-48
230 IFX1>8ORX2>8ORY1>S8ORYZ>S8ORX1<1ORX2<1ORY1<10RY2<1

THEN FROCILLEGAL :GOTO160
235 BIT=BOARD(X1,Y1)
240 IFBIT=0 OR SGN(BIT)<>SGN(TURN) THEN FPROCILLEGAL:G

0T0160
250 IFX1-X2<>0 AND Yi-Y2<>0 AND ABS(X1-X2)<>ABS(Y1-Y2

) THEN PROCILLEGAL 2GOT0160
260 IFABS(BIT)=6AND(ABS(X1-X2Z)>1 OR ABSC(Y1-Y2)>1) THE

N PROCILLEGAL?GOTO160

270 IFXi=X2 AND Y1=Y2 THEN PROCILLEGAL {GOTO160
280 IF BOARD(X2,Y2)<>0 AND ABS(BIT)<>6AND (ABS (BOARD (X

2,Y2))<>6 OR ABS(BIT)<>S) THEN PROCILLEGAL3GOTO160
281 FORDELTAX=~1 TOL
282 FORDELTAY=~1TO1
283 IFBOARD (X14+DELTAX, Y1+DELTAY)=-SGN(BIT) x4 OR ¢

ABS(BIT)=4 AND BOARD(X1+DELTAX, Y1+DELTAY )=-SGN(BIT) x5) THE
NDELTAY=1 3 DELTAX=1tNEXTDELTAY, DELTAX! PROCILLEGAL ?GOTO160

284 NEXTDELTAY ,DELTAX
285 LEAP=TRUE? LEAPCOUNTER=0
286 X=X1-SGN(X2-X1)
287 Y=Y1-SGN(Y2-Y1)
288 AFTER=0
290 REPEAT
291 IF AFTER THENAFTER=AFTER+1
292 IFAFTER>3THENUNTILTRUE PROCILLEGAL $GOTO160
300 Y=Y+SGN(Y2-Y1)
305 X=X+SGN(XZ=X1)
310 IFX=X1 AND Y#Yi THENS8O
319 IF BOARD(X,Y)=OAND AFTER=3THEN PROCILLEGAL ?$GOTO16
ELSE IF BOARD(X,Y)=0 THENLEAP=TRUE tGOTO380
330 IFABS(BIT <2 AND ABS(BIT)<>6 AND(CABS(BIT)<>5 OR

BOARD (X,Y) <>-SGN( BIT) *2) THENUNTILTRUE $ PROCILLEGAL{GOTO160
340 IFLEAP=FALSE THENUNTILTRUESPROCILLEGAL ${GOTO160
350 LEAP=NOT LEAP
355 AFTER@1
360 LEAPT(LEAPCOUNTER)=X+8xY
370 LEAPCOUNTER=LEAPCOUNTER+1

_ 380 UNTILX=XZ AND Y=Y2
390 IFLEAPCOUNTER<>O0THEN FORLOOP=0 TO LEAPCOUNTER-1:FRO -

COUT(LEAPT(LOOP) MODS,LEAPT(LOOP) DIV8) {BOARD(LEAPT<(LOOP>
MOD8,LEAPT(LOOP) DIV8)=0%NEXTLOOP
400 ON ABS(BIT) GOTO410,470,450,470,500,700,600
410 FORXSTEP=-1LTOL STEP2
420 IFSGN(BOARD(X2+XSTEP »Y2))=-TURN THEN IF SGNC BOARD

(K2+2eXSTEP,>Y2)>#TURN THEN PROCOUT(X2+XSTEP,Y2) {BOARD(X2+

XSTEP »Y¥2)=0
430 NEXTXSTEP
435 FORYSTEP#-1T01 STEPZ
437 IFSGN( BOARD (X2,Y2+YSTEP) )=-TURN THEN IF SGN(BOARD

(X2,Y2+2«YSTEP) )@TURN THEN PROCOUT(X2,Y2Z+YSTEP) $BOARD(X2,
Y2+YSTEP)=0

438 NEXTYSTEF 3GOTO800
450 TARGET=BOARD(CKINFILE((TURN+1)/2),Y2)
460 IFSGN(TARGET)=-TURN THEN PROCOUTC(KINFILE( (TURN+1)/2

>, ¥2) SBOARD(KINFILE( (TURN+1)/2) ,YZ2)=0
470 GOTO800
S00 TARGETX=X1+SGN(X1-XZ) | TARGETY#Y1+SGN(Y1~-Y2)
510 IFBOARD(TARGETX, TARGETY)=-TURNX7 THENPROCOUT<( TARGET

Xs TARGETY) {BOARD (TARGETX, TARGETY)=0

“$CHR$ (156)

110
115
120
130
140
150
155

"3 (3-TUR

0

 

520 FORXSTEP=-1T01 STEPZ
_ 330 IFBOARD(X2+XSTEP,Y2)=-TURN THEN IF SGN(BOARD(X2+Z
SXSTEP,Y2))=TURN THEN PROCOUT(X2+XSTEP,Y2) {BOARD(X2+XSTEP
2¥2)=0
531 NEXTXSTEP
533 FORYSTEP=-1TOISTEPZ
540 IFBOARD(X2Z,Y2+YSTEP)=-TURN THEN IF SGN(BOARD(X2,Y

2+2KYSTEP))=TURN THEN PROCOUT(X2,Y2+YSTEP) {BOARD(X2,Y2Z+YS
TEP)=0

550 NEXTYSTEP :
560 IFBOARD(KINFILE( (TURN+1)/2),Y2)*-TURN*3 THEN PROCOU

TCKINFILE( (TURN+1)/2),Y¥2) $BOARD (KINFILE( (TURN+1)/Z) ,Y2)=0
570 GOTO800
600 TARGETX#X1+SGN(X1-XZ) ! TARGETY=Y1+SGN(Y1-Y2Z)
$610 IFSGN(BOARD(TARGETX, TARGETY) )=—TURN THENPROCOUT (TAR

GETX, TARGETY ) $BOARD( TARGETX, TARGETY)=0
700 KINFILE( (TURN+1)/2)=X2
800 BOARD(X1,Y1)=0PROCOUT(X1,Y1) SPROCDRAWPIECE(X2-1,Y2

ABS(BIT) —1, (TURN+1)/2) $BOARD(X2,YZ2)=BIT
810 UNTILWIN
820 PRINTTAB(0,29) $SPC(39) } TAB(0,29) "Congratulations p

layer "$(3-TURN)/23", @ brilliant"’"win!!"
830 PROCWAIT(200)
840 RUN
5000 END
8999 DEFPROCDRAWPIECE(X,Y,TYPE,PLAYER)
9002 Y=8~-Y
9005 COLOUR PLAYER+1
9010 RESTORE?S00
9011 IFTYPE*0THEN?02Z0
9012 FORDUMMYREAD=1T072xTYPE
9013 READ A
9014 NEXTDUMMYREAD
9020 FORCHARACTER=224 TO 232
9025 YDU23, CHARACTER
9030 FORROW=0 TO 7
9040 READ INFORMATION
9050 VDU INFORMATION
9060 NEXTROW, CHARACTER
9070 PRINTTAB(3xX+8,3KY+3) § $VDU224,227,230
9080 PRINTTAB(3xX+8, 3KY+4) § $VDU225,228,231
9090 PRINTTAB(3*X+8,3xY+5) $ $VDUZ26, 229,232
9096 PROCLINES( X,Y)
9100 ENDPROC
9500 DATA 0404557474340 20,040,0,63,63,56,24,24,28,60,
54,0,0,0,0,0
9510 DATA 0,0,56,248,248,24,24,24,24,249,24, 255,255, 24
224,24,24,24,24,31,31,28,040
9320 DATA 0,0,0,0,0,28,460,56,48,48,28,252,252,0,0,0,0
90,192,224,224,96,0,0
10000 DATA 040+0+1+2+448,28,20,28,0,04043,1,0,0,0,0,0¢1
13,0,0

10010 DATA 04007129, 66,36,60,126,126,866,85A,87C,8FC,8&
EF, &C1,&E0,&31,8&31,863,8&C4,884,0,0,0
10020 DATA 0,0,0,8C0,820,810,8,810,20,81C,0,0,0,0,128,1
28,128,128,0,0,0,0,0,0

10030 DATA 040+0505053,35747 474747 p Sp le7o4p4e4e12-040,
3,0,0
10040 DATA 0,0,0,124,255,255,255,899, 899,255,255 ,259-2
55,255,8C7,252,252,124,124,8&6C,&C6,8C7,0,0
100550 DATA 0,0,0,0,0,128,128,192,192,192,192,192,128, 24
0516+24,8,0+0,0,0,128,0,0
10060 DATA 0+09157,47,63,15,63,15,15,63,47,47,15,15,15,
15,31,63,63,25,25,0,0
10070 DATA 0,0,8C3,866,8E7,255,255,255,8E7,8E7,8C3,255,
255 ,855,&AA,255,255,255,255,255,153,153,0,0
10080 DATA 0,0,128,8E4,244,248,240,252,244,240,248,252,
244,240,240,240,240,248,252,252,152,152,0,0
10090 DATA 040,0,0,0,051515+31763,635635315757535747715
931,15,4,0,0
10100 DATA 0,0,30,63,62,126,254,254,255,255,&8CF ,&87,8CF
+255,255,255,255,255,252,189,56,48,0,0
10110 DATA 0,0,0,0+05050,0,192,224,240,240,224,240,248,
248 ,252,248,240,0,0,0,0,0
10120 DATA 050+64647+323e3elete1¢3L5174141504050,0,0,0,
1,0,0
10130 DATA 0,0,0,0,24,24,255,255,255,80B,255,255,189,8C
3,255,255,126,866,66,8C3,66,8C3,0,0
10140 DATA 040+96,96,224,192,192,192,128,128,1396,298,12
8,128,128,0,0,0,0,0,0,128,0,0
10150 DATA 04040504050, 0+ 0,0 sLr Br Sr GrGrGe7olGe7eSelolsyl
20,0
10160 DATA 0,0,128,96,3Z,32,96,192,19241285151504044,14
289F 5255, 255,255,36,68,0,0
10170 DATA 0,0+0,0,0,0,0,0,48,56,8EC, 254, 240,56,28,24,2
8,252,248,240,890,850,0,0
11000 OEFFPROCDRAWBOARD
11010 FORROW=0TO8
11620 MOVE2S6,928-96xROW!DRAW1024,928-96*ROW
11030 NEXTROW
11040 FORCOLUMN=0T08
11.650 MOVE256+96XCOLUMN, 928 $ DRAW254+96xCOLUMN, 160
11060 NEXTCOLUMN
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11061
11062
64)
11063
ER)

  

11090

11094
11.095

11096
14.097
11.100
11105
11110
15000
15001
15005
15010

16020
16030

16040
20000
20010

  
  

FORCOLUMNNUMBER=1T08
PRINTTAB( 3*COLUMNNUMBER+6, 1) } CHR$ (COLUMNNUMBER+

PRINTTAB(6,COLUMNNUMBERX3+1) } CHRS(57-COLUMNNUME

11064 NEXTCOLUMNNUMBER
11070 FORPIECE=0T07
11080 TYPE=TYPE (PIECE)

Pk PROCDRAWPIECE (PIECE,1,TYPE,1) {BOARD(PIECE+1,1)=
+

IFPIECE=30RPIECE=4 THEN TYPE=11~-TYPE
aye PROCDRAWPIECE (PIECE ,»8,TYPE,0) $BOARD(PIECE+1,8)=

PROCORAWPIECE (PIECE,2,0,1) SBOARD(PIECE+1,2)=1
PROCDRAWPIECE (PLECE,7,0,0) {BOARD(PIECE+1,7)==1
NEXTPIECE

KINFILE (0)=SiKINFILE(1) #4
ENDFROC
DEFFROCOUT(X,Y)
IFAES (BOARD (X,Y) )=46THENWIN=TURN
Y=8~-YiX=X-1
PRINTTAB(3*X+8, 3KY+3) 3" “S$ TAE(3*X4+8, 3x44) 5"

“3 TABC3X*X+8,3xKY+5) 3" "
15015 PROCLINES (X,Y)
15020 ENDPROC
15999 DEFPROCLINES(X,Y)

MOVE96*X+256,928-94xY
DRAN96XX+254 , 832-9SRY § DRANIS6XX+352Z, 932-9SKY tDRANP

6%X+352Z »9Z28-PERY § DRAWPSRX+256 , 9Z28-FXY
ENDPROC
.DEFPROCILLEGAL

PRINTTAB(0,29)$"You can’t do that! !"s3spcc(io)
20015 PROCWAIT(200)

; 20017 PRINTTAB(0,29) ;SPC(39)
20020 ENDPROC
30000 DEFPROCWAIT(T)
30010 TIME=0
30020 REPEATUNTILTIME=T
30030 ENDPROC
32000 DEFPROCREMOVECURSOR
32010 !8FEOO=&10200A
32020 ENDPROC    

Listing 4. The program for playing Ultima.

P

Fig. 4. The starting position for Ultima.
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Join the growing band of Adventurers who are

STERIOUS

enjoying these absorbing and stimulating pro-
grams. Step into another world of Fantasy. FOR BBC MICROCOMPUTER

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

. THE GOLDEN BATON — Ventureinto 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 Land.

. THE TIME MACHINE — As a Newspaperre-
porter you are sentto investigate the eccentric
professor wholives in the old house on the
Moors. Whatis his secret and whyis his house
now deserted?

. ARROW OF DEATH (Pt. 1) — A blight has
fallen on your homelands, the Baton has be-
come tarnished and now radiates a malevolent
aura of Evil. Your mission is clear — trace the
source of this Evil and destroy , or be
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 andthis land is strange to
you. Can you copewith the deadly perils which
approach you and haveyouthe strength to see
your mission through to thefinal conflict?
  | =

Available soonfor:
ZX SPECTRUM,ZX81 (16K), APPLEII, ATARI 400/800. =

EACH ADVENTURE COMES ATTRACTIVELY
PACKAGED FOR JUST£8.95 INC.
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MODELS A

VENTURES
 

& B°

    

 

@ WRITTEN IN ULTRA-FAST MACHINE CODE.
@ SAVE GAME FEATURE.
@ SPLIT SCREEN DISPLAY.

  
 

 

. ESCAPE FROM PULSAR 7 — Alone on a
gigantic Space-Freighter . . . The rest of your
crew have died horribly at the hands of a
mutated Zoo-Specimen. Your only chance of
escapeis to reach the Frail Shuttlecraft. But the
lurking Monster is hungry and you are the only
food it has left...

. CIRCUS — Your Carhas 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 Circustent!
But this is no ordinary Circus as you will soon
discover,

. FEASIBILITY EXPERIMENT — Faracross the
gulfs of time and space, a dying race of super-
intelligent beings search the Universe for a
Hero to save their existence . . . At length their
thoughts turn to planet Earth. You are chosen to
be their saviour in a bizarre scenario where
death is a mere thought away...
 

* Adventures 5. 6 and 7 require 32K RAM

SEND CHEQUE OR P.O. TO:

= DIGITAL
= FANTASIA DEPT PS’.

24 NORBRECK ROAD, NORBRECK, BLACKPOOL. LANCASHIRE.
Tel: (0253) 56279   



 

  

t can do a powerful job for yo
Here's a range of software for the independent

businessmanthat's designed to hamess the powerofyour
micro to deliver the vital information you needin all key areas
of your business. A breakthrough on both price and
performance, each programis fully tested and comes with all
the documentation back up you need.

SPECIAL LIMITED
OFFER

Buy just any two programsat £1 9.95 |

Tt andAd one at £19.95

FREE!

     
      

   

  

    

 

    

" CASH BOOKS ACCOUNTS
\\) PROGRAM FOR
\\\ BBC MICRO. . .£95.00

Oneof the most innovative business
programs on the market. Most serious
accountancy packages are written and

codedby professional and competent
programmers. The Gemini Cashbook Accounting

program was written by practising Chartered Accountants and
coded by professional and competent programmers.This is a
fundamentaldifference.

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

With exceptionally exhaustive user documentation, full
technical back up and product update policy this program 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 returns
* cumulative receipts and payments report analysed overthe
standard profit and loss and balance sheet heading.
* option for departmental analysis of sales and purchases
* print out ofall transactions
* journal routine for entering transfers between accounts and
year end adjustment for debtors, creditors etc.
* year endtrial balance
* profit and loss account and balance sheet.

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

Coming soon:— Integrated Sales + Purchase Ledgers

 

 

“... the systems worked immaculately
whentested...”

“Mailist is a very professional piece of software .. .”
(Which Micro & Software Review Feb 83)  

 

“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 DRAGON332.Spreadsheet
processors have provedto be important
tools for using microsin business, scientific

and domestic financial applications.
Without any programming knowledgeatall, you may:—

* Set up a computerised spreadsheet, with chosen row and column names.
* Specify formulae relating any row or columnto any other.
* Enter your source data and havetheresults calculated.
* Save the results on tape (or disk — BBC)for later reloading and manipulation.
* Print the tabulated results in an elegant report format.
* Experienced users may access savedfiles and write their own reporting or
graphics presentation programs for the results.

Sometypical applications:—
* Small business accounting applications, e.g. profit and loss statements and
cashflow projections, break-even analysesetc.
* Investment project appraisal — anything from double glazingto oilrigs!
* Comparing rent/lease/ouy options ‘
* Processing the results of scientific experiments or field studies
* Engineering calculation models
* In fact, anything that involves repeated re-calculation of results presented in
tabular or spreadsheet format.

Program Availability Chart:—

 

 

Stock invoxes & Spread Cashbook Word Home
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SOFTWARE
ur business at pettycash prices.

fiie==| INVOICES AND STATEMENTS . . . £19.95
3 Compatible with most micros. See table. Ideal for the small

\\\ business. A complete suite of programs together with

 

L Ml generated customerfile for producing crisp and efficient
business invoices and monthly statements on yourline printer.All
calculations include VAT automatically, and the program allows your

own messages on the form produced.This program gives you supero
presentation and savestime on one of the most tedioustasks in the
office.

COMMERCIAL ACCOUNTS. . . £19.95
Compatible with most micros. See table. A gem of a
program,all for cassette, with the following features:— Daily
Journal. Credit Sales. Cash Sales. Credit Purchases. Purchases

— other. Sales Ledger. Purchase Ledger. Bank Account. Year to date
summary.A fully interactive program suitable forall businesses.Files
can be saved and loaded and totals from onefile 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 supero
dedicated database to allow for manipulations of names

  

a 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.

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
needswith a limitless number of entries on separate cassettes.

STOCK CONTROL. . . £19.95
| Compatible with most micros. Seetable. Dedicated

software with all that’s necessary to keep ca@ntrolof stock.
i)|. This program will take the tedium out of stock control and
save time and money.Routines include stock set up, user reference
number, minimum stocklevel, financial summary,line print records,
Ss stock summary, add stock, delete/change record and more.

HOME ACCOUNTS . . £19.95
Compatible with most micros. See table. Runs a complete

| homefinance package for you with every facility necessary
== for keeping a track of regular and other expenses, bank

account mortgage, H.P. etc. This program also allows you to plot
Setby 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

—=4 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.

 

  

Dealer/Trade enquiries invited — generous trade discounts for quantity
Special ACCESScard instant sales hotline

for GUARANTEEDdespatch within 24 hours . . . Tel: 03952-5165
24 hr Ansaphone Service.

All enquiries other than credit card sales to 03952-5832
Gemini. Functional Software Specialists. 9, Salterton Road, Exmouth, Devon.
oe eeeeeee Oe a ae ee ee ee ee ee ==

Tick the box for Program you require.Prices include V.A.T. and Package and Postage.
Please supply the following cassette software.

  
  

    
   

  

  

  

   

    

Database ...... £19.95) ZX81 16K Database £9.95
Stock Control £19.95 0 BBC Cash Book uk «
MailingList... £19.95) BBC Disks — othertitles
Invoices and Statements.. £19.95 OsbomeDisk Database ..
Commercial Accounts .. A ] Word processor

  

    

 

Home Accounts Beebcalc..........
Dragoncalc......

Name.

Address.

Machine Type. Memory Size.

| enclose.
 

Make chequesand postal orders payable to Gemini Marketing Ltd.

 

Diners Card Number___ Access Number

i Opaus xm| Signature.

o
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Gemini. Functional Software Specialists, 9 Salterton Road, Exmouth, Devon.
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GEORGEAND
Fight the dragons
and save the people
of Sleepy Vale as
they hidein the castle,

THE DRAGON"peyesceoseand the Dragon.

 

  

  
nce upon a time there
wasa little valley called
Sleepy Vale. All the

people wholived there were
happy, and they carried on their
daily life in peace and harmony.
Then one day a large pride

(herd?) of dragons cameto the
valley and droveall the people
out, killing and burningasthey
went. Someof the townsfolk
managedtostay in the valley,
living in the large castle owned
by the lord, but they lived in
terror of the dragons that now
roamedtheir desecrated
homeland.

Youtake the role of St George,
called by the people ofthe valley
to liberate their home from the
dragon menace. You have no
sword, but a trusty bow and
arrowto shoot the dragons, but
rememberto keep away from
their vicious teeth and roaring
flame, as these are deadly. Once
you haveslain 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 yourdifficult task.
Use keys ‘Z’ and ‘X'to rotate  

VARIABLES

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

SCORE
SP
A%,B%
V%,W%
X%,Y%
D%
H%
F%,G%
K%
1% ,J%

DR

FLAG

FINISHED

E%
DX%,DY%
TB
NTES
P.D
C$

 

 

 

left and right respectively,
‘Return’ to movein the
direction you are facing, and
space bar to shoot an arrow. You
cannotfire again untilthe first
arrow has found a mark. Be
careful at the bridge over the
river as the dragonsoften guard
it ferociously, also beware of the
magicalforests in which you
move at guarter speed, and can
be driven backif you stop.

Goodluck on yourdifficult
task, no-one can help you now.

iJpe
bere edie) F477
aot, es |) Ree

cat. ead

Press ary key to start

Direction arrays
Counterfor 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 vectorof arrow
Position of St. George
Direction St. Georgeis facing
Temporarystore for St. George's direction
Position of Dragon
Direction Dragonis facing
Temporary storage for St. George’s and the
Dragon's positions
= TRUEIf Dragonis alive
= FALSEIf 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 whenthe frameis finished
ASCII code for current Dragon graphic
Position of castle door
Time bonus awarded at end of frame
Numberof notes to be played in the tune
Pitch and duration of current note
Reply to “Another Game?”

Table 4. The use of the variables inthe program.
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;
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32K MODEL A AND MODEL B

PROGRAM STRUCTURE

 

 

  
2
7

Table 2. Explanationof the lines of the program.    

Statement Action

10-60 Initialise arrays and envelopes
70-150 Printtitle and instructions
160 Set score to zero and set speed of dragon
170-220 Set up screenetcforthe start of the frame
230 Initialise all variables
240-270 Place the dragon randomlyonthefarsideof

the river
280 Reset time to calculate time bonus
290-330 Main movement loop
340 Calculate time bonus
350-360 Select the correct tune andplayit
370-430 Add up new score
440-490 Ask whether player wants another game
500-510 Data for tunes
520-660 Define graphics for St. George and the

Dragon
670-790 MOVEST. GEORGE
680 Save old position
690-700 Scan keyboard, androtate St. Georgeif

necessary
710-720 Calculate new position
730 Rubout old position
740-760 Check whetheror not he can move
770 Plot St. George in new position
780 Checkto see if he has entered the castle

800-1020 DRAW SCREEN
830-860 Drawforests
870-950 Drawriver and bridge
960-1010 Draw castle

1030-1220 MOVE ARROW
1040-1130 Check whetherspace bar has been pressed.

If ithas, and he can shoot an arrow, then
initialise arrow variables

1140 Don’t movethe arrow if he hasn't shotit
1150-1170 Move arrow
1180-1220 Arrow hashit something — find out what, kill Z aa

dragonif necessary ieeeae

1230-1350 MOVE DRAGON sae
1240 If the dragonis breathingfire, then continue

to do so earaatcrtcer
1250-1270 Rubout dragonfrom old position aaep
1280 Changethe direction he is facing randomly Sarctpieeaeo
1290 Move dragon depending onthe direction he

is facing, and the position of St. George
1300-1320 Check whether the dragon can move
1330 Plot the dragonin its new position a
1340 Checkif dragon has hit St. George
1360-1380 Procedureto plot the dragon :
1390-1440 Procedure to breathefire from the dragon's 4

mouth I
1430 Check whether St. George is engulfedin fire fcy
1450-1490 Procedure executed when the dragonis killed LX
1460 Opencastle gate ae
1470-1480 Rub out dragon and flame eer,
1500-1520 Procedure executed when the humaniskilled eee”

y,

e
y
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GEORGE AND THE DRAGON 32K MODEL A AND MODEL B

   
  

 

      
      

10 MODE7
20 ENVELOPE 1,1,0,0,0,0,0,0,10,0,-4,-2,100,100
30 ENVELOPE 2,1,2,-2,2,274,2,100,-1,-1,-1,100,20
40 DIM X%(8),Y%(8) $FORLOOP=1 TO 8:READX%(LOOP),Y%(LOO

P>$NEXTLOOP
SO DATA 1240599 pO pL2e—-Po Fp —-12 409 -Fy Pp Op L2s Py P

SS HISC=0
60 PROCDEFCHARS
70 PRINT?
80 FORTITLE=1 TO 2
90 PRINTTAB(3) }CHRS( 141) $ CHR (131) };CHRS(157) ;CHRS(1

32)3;"St. George and the Dragon "$CHR$(156)
1090 NEXT TITLE

XZ+8,Y%-24) OR POINT (X%+24,Y%+8)
750 IF CHL X£=XX-XZ( DZ) KS/42 YL=YL~YX (DZ) KB/4
760 IF Chi OR C=-1 XX=1LSY%=5Z%
770 MOVEXZ, YX VDUZZ3+D%
780 LFX“Z>DX%-20 AND X%<DX%440 AND YZCDYX AND Y*>DY%-30

FINISHED=TRUE
7790 ENDPROC
800 DEFPROCSCREEN
810 VYDUS
820 VDUI9,1+2,0,0,0,19,2,6,0,0,0
830 GCOLO,1
840 FORZ=3TORND(S)+3
850 X%Z=RND(1000)+1003 Y%#RND(1000)4100FORA=1S5STORND(S3

     
         

    
    
    
     
      
      
     
     
   
    
     
     
   

110 PRINT‘’’" A game of skill and dexterity." 5)+151MOVEX%+RND(200)-100 + < yo $VDUZ36i

120 WRXWT*” "The aenaon thet. Kes been kervoriaitaina "Cos Nenm (See kde TerRND LENO DOVEoRI REATS
little valley of sleepy vale, is at last about to be van 870 AX%=RND(400)+400

auishedsis 4 a “ 880 D%=RND(600)+200
130 FPRINT"With his trusty bow an arrow, eorgesets 890 FORE=1023 TO 0 STEP-50

out to kill the awesome creature, 900 MOVEAY, Et MOVEA%+7 0, Et

      140 PRINT’"Use keys ""Z"" & ""X"" to rotate left and
right, ""RETURN'" to move, and ""SPACE EAR""to fire an a

rrow," ‘LOT85,0%,8-50% 14+70, Bo

150 FRINT“" Once the dragon is dead, enter the cas Cae oa SOtPLOT8S,C%+70,B-50

tle quickly before the time bonus runs out." 950 NEXTE

160 SCORE=039P=.4iFL=FALSE 7 960 X%=RND(100)+9002Y%=RND(800)+50
170 PRINT Fress any key to start. 970 GCOLO,03MOVEXX%,Y%IDRAWX%+100,Y“IPLOTBS,X%,Y“+1002F
180 xFX15)1 LOT8S,X%+100,Y%+100GC0L0,3
190 C=GET 980 FORA=0 TO 12 STEF4
200 MODEL 790 MOVEXZ+A, YXFASDRAWXX%F100~A, YX+AS DRAWXK4+100—-Ay Y%t
210 PROCSCREEN 100-AS DRAWXZ+A YX L00-ASDRAWXZLEA, YEA
220 YDUZ3}82023030403 1000 NEXTA’ :
230 A%=03D%=1!X%=B3 YX=512$GCOL3, 3: MOVEX%, YZ VDUDX%+223 e ee
240 F%aRND(200)+8003G%=RND(400)+200%FORIZ=F% TO FZ+44 1040 DAAERAASSIDYARYz+I00

STEP4IFORU%Z=6%-32 TO G% STEFALIF POINT(I%,J%)"0 NEXTU%,I% foe :1030 DEFFROCSHOOT
POORe heernmnie eve 1040 C=INKEY(-99)

SAU. enereA eeenNekdae ie Pete 1050 IF NOTC FLAG=FALSE:GOTO1140260 K%#5tDR=TRUE$FINISHED=FALSE Ahh CE READER GaTOLEAE
270 GCOL3,11PROCPLOTDRAGON!GCOL3,3 seek FLABSTEUE
ah heeear 1080 IFAZ<>0 GOTO1150

PE. 1070 SOUND&11,2,40,20
300 FROCMOVEHUMAN 1100 AX%=XX%+12IBX=Y%-12
310  FROCSHOOT ee ;
320 IF DR THEN PROCMOVEDRAGON RR eeebeyarueeaches aeDOR T 1120 MOVEA%,B%IPLOT1,V%,W%
330 UNTIL FINISHED 14130 GOTO1150

340 TR=INTC(TIME-12000)/10)*(TIME<12000) tian AE hace ENOPRESiz : = Obeatee 3 enecqilt TF OR THEN RESTORE SOO:NTES=11 ELSE RESTORE Si0:NT 115) noucay,gx:DRAWAZ+U%,BX%4HY
g s a 1160 AZ=AXZ+VZIBX=EX+W%P= ES! Dt =10,P,D!SOUND1,0wececlneee LTONTEStREADP,DSSOUND1,~10+5F, D1r0+0+ 3470 IFPOINT(A%,B%)=0 MOVEA%,£%tPLOT1,V%, WX ENDPROC

         

        

   

910 IFB<=D% AND &>D%-50 GCOLO,0:GOTO9730 ELSE GCOLO,2
920 C%=AZ*RND(100)-SO2IFC%<400 OR CZ>800 Cx=AX

         
        
        
     
      
     
    
     
     
    
    
      
    
     
     
      
      
    
      
        
     
      

        

 

           

      
          
           

       

          

       
      
         

           

         
      

             
     
     

              

      
      

          
   

       

      

    
    
     

         

         
   
        

     

SA beycrezuragcss0yp'sconessrarcasnsecone «Hee Hrunnrianen.onTegdzieONTHEN 435 fos, fn fe a < "Ie * fo

390 PRINTTAE(S)}"DRAGON KILLED:  “s2NT(S00«SP) oo oeee
400 PRINTTAB(S)$"TIME BONUS? "3TB 1220 oe
410 SCORE=SCORE+INT(500xSP)+TB ican proce
420 PRINT’ TAB(S) $"TOTAL!" $SPC(11) $SCORE eehd SEC aeSOeucergl ‘eeeeete 1240 TF FL<>0 PROCFLAME?GCOLS,3:ENDPROC
435 IF SCORE>HISC THEN HISC=SCORE pe ea
436 PRINTTAE(S) $"HI-SCORE!" $SPC(8) ;HISC eon. peoew tone
440 PRINT/CHR$(129)$"Too bad, you died! !!!!" SoG Loelietibinsepee
45 on i me aR Nie SBS fe iad
BrP ae you like another gane?"; 1290) FLEEL+ (XK (KL) +5KSGN(XL-F%) ) XSP §GKEGK+ (YX (KZ) +5KSGN
470 C=GET$tIFC$="Y" OR C$="y" THEN 160 STEERS IESE.AG Ge eleAus ceconee weee 1300 C=POINT(F%,G%) OR POINT(FX+64,G%) OR POINT(F%,G%-3
ee 2) OR POINT(F%+64,G6%-32)

5qee tgghAT® 59+8/53+8,53)2)53,8,65)8/61 2,61 8,59, 2,59,8, see ge Bak ORENOTID TerPEREANE REBUY j
. > , ’ 4 5 wt . E

510 DATAS3,2,53,2,53,4,69,2,69+2,69,4,81,2,69,2,81,2,6 1390 PROCPLOTDRAGON
9,2,53)2,53;2,53,4- e PR ee Las oe ROK Rese BRR 1340 IF RAFL=20 AND X%<F%~452 AND YX%>GX%-Z20 AND Y%<G%+20

520 DEFPROCDEFCHARS BRCECUDESDTENDEROC,
530 VDUZ3,224,0,874,8FA, RFF, &8FA,874, 0,0 Sain! GERPCORECOrioce
S40 VDU23,225, 0,810, 4,870, 8FA,&FB, &FB,870 sok: eresCaeteciewae
550 VDUZ3,226, 16,838,854, &38,&7C, 870, &70, 838 en Adee CUeeu
560 VDU23,227, 0,858,820, 856 ,85F /8iF /&1F /8E 1980 HOVER,G2:VOUEZ, E%+1 7ENDPROC

0 VOUZ3,228,0,82E,85F ,8FF,&5F,82E,0,0 E .
580 VOUZ3,229,RE,R1F , RIF , RSF , RSE, 820,858, 0 ae AeHaeeeee
590 VDUZ3, 230, &38,87C, 870, &7C, R38, 854,838, 16 ao THWESS HAL PLY Loereceaicnesar ELSE oe PaT EWS
600 YDUZ3,231,&70,&F8,&F8,&FA,87A, 4, 81070 a a2 cae HER#297 ELSE: Lashatea exe
610 VDU23,232,&20,&F8,&F9,8E,7,3,4,8,23,233)010,882,8C -ip RER EPA EREER nn rt re 1490TFX2%21%-20 AND XX<LK*S2 AND YX>GX-20 AND YX<GX*20
620 VDUZ3,234,0,0,841,883, 847, &2ZF,81A, 4,23, 23574, R1F 8 1D caearsine eeeeceaeti ii90 OELEvouexENOFROCYDU23,236,&1C RIC, 87F -R7F,&6E,8,8,81C p ‘ .640 VDUZ3, 237, &28,84A, 822 819, BAS, RSP 822,84, 23,238, 8B neu GCOLO, 02MOVEDX%, DYZSMOVEDX%+30 , DYZ?PLOTBS ,DX%,DY%—

0,&5E,&BF ,&87E,8AB,&50,8A0,840 “TadPROCPLOTORAGONgod, YOU2S, 299» 8D, 87A, 8FDyB7E 815) 8A, 85, 82,23/240/819/8 if agg REELUROGETANE CUNT cig
2,844 . esoe oe 1490 DR=FALSE!GCOL3,3!ENDPROCz Eres
670 DEFPROCMOVEHUMAN slg. Churureocrese,
680 HX%=D%IT%=X%t U%=Y% ize ce EETRUe
690 IF INKEY(-98) D%=D%+1tIFD%=9 D%=1 ROE

     
      

   

700 IF INKEY(~-67) DX%=D%-12 TFD%=0 D%=B
710 IF NOT INKEY(-74) GOTO730
720 XXZBXZ+XZ(DZA) LYLZBYAFYZA( DZ)
730 MOVEL%, IZ? YVDUZZ3+H%
740) C=FOINT(XX%+8,Y%4+8) OR POINT(X%4+24,Y%-24) OR POINT (
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(BIB[C|
It’s a Winner!

 

BBC Machines
Model‘A’ £299
16K RAM 32K ROM. Full colour, high-

G.T.M.

Atoms
Atom kit £135

(+£3.50 p+p)
Colour Atom £199
Complete with 4 software cassettes

(+£3 p+p)
Atom Disk Pack £335

(+£2.50 p+p)

Atom Software
All the latest Acornsoft softwarein stock.
Atomcalc, electronic spread sheet. FORTH,
LISP, Adventureetc.

Accessories for BBC Computers

@QB8BGQ Microcomputer System A & B

 

Practical Programs forAtom&BBC £5.95
(+£1 p+p)

BASIC Programming on the BBC Micro
£5.95 (+21 p+p)

£11.75
(+£1 p+p)

All the products are the official versions,
beware of imitations, they will invalidate
your guarantee.

Programming the 6502

  

  
resolution graphics (+£7 p+p) Cassetteseee per 10 £4(+£1 p+ Je"NeCuGhsaeROM (er ap) Verbaiim single sided double aohey Fae. the eemrplewsnes
14” RGB Colour Monitor(as used in the BB box of 10 easae of Acorn BBC and Atom products in stock

Computer programme) £279 GP80 and GP100 ribbon Ceo ween. (+£9.50 courier) (+£1ptp) Printers
12” Green Monitor £95 Printer Cable(parallel) ¢15  AcornGP80A Printer £199
6 (+£6.50 courier) +£1 p+p) Lowesteverprice! (+£4.50 p+p)assette Player. Includes DIN to DIN eas 6522 buffers £4.75tt ptp)  AcornGP 100A Printer £228
Battery mains option (4£2ptp) DIN to Jack cassette leads —ae {+£4.50 p+p)

BBC Joystick £13p.pair(+£1p+p) BBC Machine dust covers £3.95 Lyng WordprocessorBBCSoftware (+£1pt+p) An FDS Product for professional use.
Snapper, Panetoid, Monster, Graphs, Books Full support and service.
harts and Creative Graphics. Allat £9.95 *ArcadeAction sito. Perea heureAsle efoto NEW SHOWROOM*

NEMsakacetate
DETAILS AND MAIL ORDER LIST

SEND LARGES.A.E. UaELOseaksiie

‘SOFTWARE FROMASP
THE WHITE BARROWS Program approximately 8K
Somewhere amid this maze of burial chambers lurks an Evil Sorcerer whom you needto 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 brawnfromits players, It’s no good just hacking your way

through the Barrows and hopingto fall over the Sorcerer. Eventually you’ll meet a Dragon -- and they don’t hackeasily!
You’ll need all your cunning and strength to survive this one forlong.

CONQUERING EVEREST Program approximately 11K
So, you think climbing mountainsis 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

equipmentforall, including the oxygen you’ll need as you near the summit. Trouble is,it all starts at the BOTTOM of
the mountain and you haveto get it all to the TOP! Each route upward must be forced and any camp you make must
be properly supplied, otherwise the expedition memberswill 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 ADVENTURESFORJUST £11.45 ALL INCLUSIVE!

   

cmF
  

  

Fill in the coupon and
return it to: |

| pETO
| Sharp MZ-80K [1

I enclose my cheque/Postal Order/
International Money Order (delete as necessary) for:

Liiising (Made payable to ASP Ltd)
| = or Debit my Access/Barclaycard
| vai ) (delete as necessary)

145 Charing Cross Road, | At £11.45 inclusive.

London WC2H OEE| Please use BLOCK CAPITALS WOee

| NAME(Mr/Mrs/Miss)............ SF cia Ea ceased aed SIA he a eae tl reer cae wk ll

Computing | ROBES ss tesuaesparteee Ses serine wieaneu vena univer alate tismclontiaccatscd

Rdaye Seeeeeesenonenn

SOC
eeee

Please send me. . .tape(s) of White Barrows
VIC-20—0 and Everest.

ASPSoftware, MZ-80A (1
ASPLid, TRS-80(7 BBC
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GOMOKU
GOMCKU

The traditional game where two
Players compete to get five counters in
@ row. You play against the computer in
this game of strategy.

To play,
move the cursor tc where

your piece,pow

use the cursor controls to
want to

then press “RETURN".

 

Dc you want to go first?_

his is the traditional Chinese
gamewheretwoplayers
compete to make line of

five stones horizontally,
vertically or diagonally. It is
normally played ona 19 by 19 GO
board, but has been known
underthe nameof ‘connectfive’
or ‘five in a row’ on aninfinite
board.

The method used to
determine the computer’s move
is a simple buteffective one.

‘VARIABLES

 

given a bias depending on the
numberof stones of each type in
the line. A line including stones

it is impossible for either player
to win using that line. Lines with
three or four stones of one type
are important, and thus havea
high bias, and lines with only one
or two stones have very small

is given a bias which is the sum

Eachpossible line of five stonesis

of both types is worthless, because

biases. Each square on the board

PROGRAM STRUCTURE

The traditional
Chinese board game
makesthetransition to
the small screen of
your BBC Micro.

of the biasesof all the lines
running throughit, and the
square with the highest biasis
the one on which the computer
plays.

, Calculating the bias for every
square ona 19 by 19 board would
be very time consuming so a
runningtotal of the biases for
every squareis storedin the table
BIAS%. The entriesin this table
are altered after every move by
the procedure
PROCUPDATEBOARD,but only
the entries in the immediate
vicinity of the move need to be
altered, so this is quicker.

This method has also been
used effectively in programsfor
three dimensional noughts and
crosses, and ‘connectfour’.

To make your move,use the
cursorcontrols to position the
cursor where you wantto play
yourpiece, then press Return.
The computer takes about 10
seconds to make its move, and
plays reasonably well.

    
   
 

  
 

BOARD%(X,Y) Board array: 0= Aan
]= AN'S PIECE :

—] =COMPUTER’S PIECE Siaisment Action
BIAS%(X,Y) Runningtotal of bias on each square
H%(N) Bias for N humanpieces in a row 10 Dimensionarrays
C%(N) Bias for N computerpieces in a row 20-40 Display thetitle and instructions
X%(A),Y%(A) Direction vectors for each possible line 50-100 Readin date and clear board arrays

through a square 110-160 Determinewhohasthefirst turn
LOOP General loop variable 170-200 Set up variables and display for main
HUMAN human = 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 = ] during the human’s turn 270-320 Ask human whetherhe wants another game

= —] during the computer's turn 330-350 Plot board
FINISHED Is set true when the gameis over 360-510 HUMAN'S TURN
GO Holds the numberof the present turn 370-390 Set up cursor
C$ Single character reply to various questions 400-470 Move cursor
Cc ASCII character input during human’sturn 480-500 Check the square is empty and updatethe
BIG% The biggestbias currently found on the board

board
I%,J% The squarewith the highest bias (The one 520-590 COMPUTER'S TURN

the computerthinksis best) 830 “My move”

START Thestart of the currentline 540-570 Find the squarewith the highestbias
XL%,YL% The currentposition in that line 580 Play on that square
LONE% Counter(1-5) throughthatline
I%,J% Direction vectorfor that line 600-910 UPDATE THE BOARD
H,C The numberof human and computer 610-670 Flash square and place counterthere

countersin that line 680-700 For each line running throughthe square
BIAS% Thebias to be addedto the squaresin that wherethe counter wasplayed:

line 710-790 Find out how many human and computer
DISP Loopfor flashing the computer’s winning countersit contains

line >
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800-810 Check whetherit is a winningline for either
player

820-830 Calculate the difference in bias caused by
this counter being played

840-880 (ses adjust the bias on each squarein the
ine

890-900 Dothis forall the lines running through the
square

920-940 Returnsthe bias from a line of H human
counters and C computercounters

950 Check whether X%,Y%is off the board
960-990 Humanhas 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 gameis a draw (somewhatunlikely)

 

10
%¢4)

20
31) $}CHRS( 157) }CHRS (132) }CHR$(141) 5 "GOMOKU
EXTLOOP

30 PRINT’’*" The traditional geme where two P
layers compete to get five counters in a@ row. You play 2
gainst the computer inthis game of strateay."

40 PRINT’" To play, use the cursor controls to mov
e the cursor to where you want to put your piece, then
press ""“RETURN'"."

SO HUMAN=1!COMPUTER=~1
60 FORLOOP=0 TO StREAD H%(LOOP),CX(LOOP) :NEXTLOOP
70 FORLOOP=1 TO 43READ X%(LOOP),Y%(LOOP) :NEXTLOOP
80 DATA 0,0,1,4,8,10,30,200,1000,5000,0,0
90 DATA 1,0,1,1,0,1,-1,1

100 FORX%=1 TO 19:FORY%=1 TO 19°BOARDXZ(X%,Y%) =03 BIASZ¢
X%,YH)=OSNEXTYZ3 NEXTX%

110 M«FX4,1
120 PRINT’"Do you want to go first?";
130 TURN=HUMAN
140 C#=GET$$IFC$="N" THEN TURN=COMPUTER!GOTO1L70
150 IFC#<>"Y" THEN 140
160 IF RND(2)=2 THEN PRINT"Y"‘’"Well you can’t

m going to! !"$PROCNAIT( 400) TURN=COMPUTER
170 =VDU23;82023030;03
180 PROCPLOTBOARD
190 FINISHED=FALSE
200 GO=1
210 IF TURN=COMPUTER THEN PROCUPDATEBOARD(10,10,COMPUT

ER) $G0*23 TURN=HUMAN
220 REPEAT
230 IF TURN=HUMAN PROCHUMANMOVE ELSE PROCCOMPUTERMOV

DIM BOARDZ(19,19) ,BIASZ(19,19) ,H~CS) »CKCS) »XX(4)-Y

MODE7:PRINT’’’’3FORLOOP=1 TO 2:PRINTTAB(132;CHRS(1
"S$CHRS(156)3N

‘cause I

240
250
260
270
280
290
300
310
320
330
335
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540

GO=GO+1:IF GO=370 FPROCDRAW
TURN=~TURN
UNTIL FINISHED

PRINT‘’"Do you want another game?"}$
*FX15,1
C$=GET$:IFC$="Y" THEN RUN
IF C$<>"N"
PRINT’ ’*/

END
DEFPROCPLOTEOARD
CLS3PRINT
FORLOOP=1 TO 1L93PRINTTAB(10) $STRING$(19,",") SNEXT
ENDPROC
DEFFROCHUMANMOVE.
PRINTTAB(S,22)$"Your move"
XZ=103Y%=10
VDUZ3510,64,050;0;
REPEAT? VDU7

REPEAT FPRINTTABCX%+9, YZ) +
C=GET
IF C=136 X%=XX-1LiIFX%=0 X%=19
IF C=137 X%Z=XX%+13IFX%=20 X%=1
IF C=138 Y“x=YX+13IFY%=20 Y%=1
IF C#139 Y*=YX-1°IFY%=0 Y*=19
UNTIL C=13

UNTIL BOARD%CXZ%,Y%) #0
VDUZ3 382023030303
FPROCUPDATEBOARD (X%, Y%y TURN)
ENDPROC
DEFPROCCOMFUTERMOVE
PRINTTAB(S;22)3"My move "
BIGZ=0

S50 FORX%=1 TO 19:FORY%=1 TO 19
560 IF BIASZ(X%,Y%)>BIGZ THEN IF BOARDZ(X%,YZ%)=0 T

HEN L%=X2Zt UZ=YAS BIGA=BIASKZ(X%, YX)

THEN 290

 

570
580
570
600
610
620
630
640
650

 

NEXTY%¢NEXTX%
PROCUPDATEBOARD (1%, 3%, TURN)
ENDPROC
DEFFROCUPDATEBOARD(X%, Y%, TURN)
BOARDZ(X%,Y%)=TURN
FORLOOP=1 TO 15

PRINTTABCXZ+9, YZ 5"—"
PROCWALT (4)
IF TURN=HUMAN PRINTTAB(XX%4+9,Y%) $ "x" ELSE PRINTTA

BCXA+F YA) 50"
660
$70
680
690
700
710
720
730
740

0890
750
760
770
780
790
800

810
PROC

820
830

PROCWAILT (4)
NEXTLOOP

FOR LOOP=1 TO 4
I%=X%( LOOP) § UZ=YX%X (LOOP)
FOR START=0 TO 4

XLZ=X%-IZKSTART $ YLZ=YX~JSZKSTART
H=03C=0
FOR LONEZ=1 TO 5

IF FNOFBCXL%,YL%) THEN LONE%=Si3NEXTLONEZ%?GOT

C%=BOARDZ(XL%,YLX)
IF CZ=HUMAN THEN H=H+1
IF CX%=COMPUTER THEN C=C+1
XLAZ=XLAFIZ“S YLA=YLA+I%
NEXT LONE%

IF TURN=HUMAN AND H=S THENPROCHUMANWON? ENDPROC

IF TURN=COMPUTER AND C=S THENPROCCOMPUTERWON! END

BIASZ=FNBIAS(H,C)
IF TURN=HUMAN THEN BIASZ=BIASZ-FNBIAS(H-1,C) ELS

BIAS“Z=BIASZ~FNBIAS(H,C-1)
840
850
860
870
880
890
900
910
920
930
240
950
960
970
980

XL“Z=XXZ—-LAKSTART $ YLZ&YXIZKSTART
FOR LONE%=1 TO 5

BIASK(XLA, YLA)=BIASZCXLA, YL“) +BIASZ
XLA=XLAFIZS YLA=YLA+N%
NEXT LONE%

NEXT START
NEXT LOOF
ENDFROC
DEFFNBIAS(H,C)
IF H<>0 AND C<>0 =0
=HZ(H)+C2%(C)
DEFFNOFE(X%,YZ)=XZ>190R X%K10R YA>19OR YA<1
DEFFROCHUMANWON
CLS!{PRINTTAB(10,5)3"Oh blow. You beat me."
PROCWAIT(S00>3PRINT/TAB(S)¢"I never liked this gam

answay!!"
990

1000
1005
1010
i020
1030
1040
1050
1055
1060
1070
1080
you!
1090
1100
1110
1120
1130
1140
1150
1160

FINISHED=TRUE }ENDPROC
DEFFROCCOMPUTERWON
Gs=","
FOR DISF=1 TO 100

XL%“Z=XX-IZAKSTART ¢ YLZ=YX—-JSZKSTART
FORLONE%=1TOS

PRINTTABCXL4Z+9, YL%) 56S
XLX%=XLAZ+4IZ 2 YLAZ=YLA+JI% $ NEXTLONEX

IFG$="." G$="0" ELSE Gs=","
NEXT DISF

CLS{PRINTTAB(10,5)
FORLOOP@=1TO2Z3PRINTTABCS8) OCHRE (141) 5 "HA,

!"3NEXT
FINISHED=TRUE t ENDPROC
DEFFROCWALT(TID
TIME=0 2 REPEATUNTILTIME=TI: ENDPROC
DEFPROCDRAN
REM xxTHIS IS RATHER UNLIKELY*x
CLS?PRINTTAB(10,5)3"I don’t believe it,"
PRINT’ TAB(12)5"IT’S A DRAW! IH”
FINISHED=TRUE ? ENDPROC

HA. I BEAT 
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ars-Landeris a flight
simulation program in
which you must land your

craft under control at oneof
three Mars bases. Unfortunately
you only have a limited amount
of fuel which soon goeson the
higher gravities. Points are
scored for a safe landingin the

least possible time. Thereis also
a bonusavailable depending on

the amountof fuel you haveleft
overafter 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 manageto pullit off). The

program containsinstructions,

andso is easy to use without

 

’

Landing your spaceship ©

onMarscanbe tricky, —
but you can prepare .

for it by using this flight

simulation program.

Deererga3AM

TC

oeSSIe

 

further explanation — just
bewarethe horizontal drift.

TECHNICAL DETAILS

In order to make Mars-Landerfit
in a model A I havesplit.it up into
two programs,thefirst of which
sets up the sound envelopes and
prints out the instructions whilst
the secondis the gameitself. The
first program contains nothing
special but note the use of double

quotesin line 220 — this is called

a quote imageandis the way we

make the computer print A*"’ in
a print statement.

In the main program I have
used XOR graphicsfor the
lander(see previously), and OR

 

graphicsfor the stars. The reason
for using OR graphics here was
to stop stars appearing overthe
landscape(the landis colour3,
the stars colour1).

Most landscapecreation
programsproducetheir
landscapes by randomlyaltering
the angle of the slope as they go
along. Howeverthis technique
tends to give angular andjerky
terrain which does not look very
realistic, and so 1 have adopted a
slightly different technique —
that of modifying the rate of
changeof the angle of the slope.
This gives smoother curves and, ]

think, looks far morerealistic.
Mars-Landerwilljust fit in a

model A.
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PROGRAM STRUCTURE

MODEL A

  

 

Lines 640-770

 
Instruments 2

  

Statement Function Action

Lines 10-50 Set up Sets up arrays and constants.

Lines 60-90 Bases Produces the positions of the
three bases.

Lines 120-130

|

Input Finds out whatgravity to use.

Lines 150-190

|

Initialize Selects the correct palete, re-

moves the cursor and sets a
few variables.

Lines 200-260

|

Landscape Drawsin the planet's surface.

Line 270 Border Draws the border around the
landscape.

Line 277 Stars Drawsin thestars.

Line 360 Instruments 1

|

Sets up a text window and
prints the instrument headings.

Line 370 Preflight Sets upaltitude, speed,etc.

Line 395 Loop Starts timing your landing and
commencestheflight.

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
landed or crashed.

Lines 535-630

|

Results Prints out the results of your

effort and the current high

score thenfinds out if you want
anothergo.
Defines a procedure to draw
yourinstruments.

 

Te,xMN
WA
WANN
NANA
WANi\UI
WAN

 

 
 

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 Performsall the special effects
when you crash.

Lines 970-990 Flat Defines a function to check
whetheror not you have landed
on oneof the landing pads.

Line 1000,1010} Wait Delaysfor a specified time.

10 ENVELOPEL,1,1/1,1,100,100,100,30,0-0,-S,110,110 10 DIMH(3),L(3)
12 ENVELOPE2,2+0¢0,—1)1517255404040070,0 20 L(3)=10000%H(3)=L(3) SHIGH=0

13 ENVELOPES,3,0,0,0,0,0,0,126,-2,-1+—-1,126,100 30 MODE7
20 MODE7 S50 VDU2Z8,0,14,39,11
30 PRINT‘’’ 60 X=192:P=0FORI=0T02
40 FORI=1T02 80 L¢I)=X+RND(300)$IFL(L)>900THENBO

50 PRINTSFC(412)¢$VDU131,141,157,132 90 H¢L)=L¢I)+803X=H(L) {NEXT
60 FRINT"MARS-LANDER "$CHR$(156) 120 CLS?INFUT‘" What gravity would you like (0-10)",
70 NEXT G
80 PRINT’’" Mars-lander is a flight simulation" 130 IFABS(G-5S)>STHEN120

90 PRINT"in which, due to a fuel leak, you must" 150 MODES!¥DU19,3,130,0+19514350,0719+246,050

100 FPRINT"safely land a passenger ship at one of" 170 '&FE00=&10200A:GCOLO,3

110 FRINT"three martian bases (the landing pads" 190 H=200tHR=-1!0H=2000%OX=0H} T=0! OK=TRUE

115 PRINT"of which project above the surface) with very 200 FORI=192T01272STEFS i MOVEL, 0: DRAWI,H

little fuel." 210 IFI>L(P)ANDI<H(F) THENGCOLO,2:PLOT69,1I,HiGCOLO,3iN
120 PRINT" Your controls are as follows!" EXT

130 PRINT" Z..sAccelerate left." 220 IFI>L(P)-40THENHR=HR-S*RND (1)
140 PRINT" X.++Accelerate right." 230 IFI>=H(P) THENP=P+1$HR=RND(1)x12

150 PRINT’RETURN.. Thrust." 240 HR=HR+RND(1)*4-2¢H=H+HR! TFH<40 THENHR=1ELSEIFH?S00HR

160 PRINT" You have @ video display and four" =-HR

170 PRINT" instruments, From left to right these" 260 NEXTSH=200

180 PRINT"are - altitude, vertical velocity, fuel, and 270 GCOLO,2!MOVE19Z,0:DRAW192, 10203 DRAW1272, 1020: DRAW1Z2
horizontal velocity." 72,03DRAW192,0

200 VDUZS, 22440424460, 2554 8667601664129, 23, 225,034,852 277 GCOL1,1:COLOUR1:FORI=0T0500:PLOT69,200+RND(1070),RN
,852,8F9,&89,&88,0 D(1010)+83NEXT

210 VDUZ3,226,0,&2F ,&28,828, 84F ,848,888,0,23,227,0,8AZ, 360 VDUZB,0,30,2,0,10,225,226,227,5
&22,822,83E,&22,82240 370 HV=0$HT=1000%UV=02F=900$ CRASH=FALSE$ X=200+RND (1000)
ia cane “LOAD" "LANDER" /" 380 FORI=1T04! MOVE48xI-32, 512! DRAW48«I-16,512 NEXT

sting 4. Settin so 395 TIME=0!REPEATPROCLANDERg g up sound envelopes andprinting instructions. 420. IFINKEY(-98) THENHV=HV-.8
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MARS LANDER

430 IFINKEY (-67 ) THENHV#HV+,8
440 IFINKEY(-74)ANDF THENT=T+(S5~T)*. ZELSET=0
445 IFABS (HY) >30HV=30*SGN(HYV)
460 X=X+HV?} IFX<200THENX=1210
470 IFX>1 21 0THENX=200
480 IFT>STHENT=5

MODEL A

820 DEFFROCBONUS
825 S2=100x((600-HT4+G6*%100)0LV100)
830 YVDU4,28,4,5,18,4,233 82023 OF 03 03CLS
870 IFF=0THENENDPROC
875 FRINT"Fuel Bonusi "5
880 REPEATSOUND1,-10,150,2$SQUND2,-8,198,23SOUND3,-6,24

490 VVeUY-G/2.S+TSHT=HT+VV SF=P=T i TF UVc-SOTHENVV=-SOEL 6,23 F=F-50
SELFVV>S50THENVV=S0

S00 IFF<OTHENF=0
$10 SOUND146,-3x*T,S,20
520 PROCINSTRUMENTS
S30 UNTILCRASH
S35 T=TIME+5003BO0NUS=0:S2=0
S40 IFVV>—4ANDFNFLAT THENPROCBONUS ELSEPROCCRKASH
S50 MODE7
S35 Si=50«((2ES/T)DIVSO)
540 PRINT’ ‘"Time Bonus + Landing Bonus + Fuel Bonus”

S70 PRINT" ="3CHR$1313CHR$136$S1} TAB(18) $S23 TAE(33);60 £
NUS

580 ADD=$1+S2+BONUS
S85 PRINT‘’"Totel score? ";ADD
S86 IFADD>HIGH THENHIGH=ADD
$87 PRINT’"Hieh = ";CHR$1343CHR$136;HIGH

S90 *FX15,0
600 PRINTTAB(0,18)3"Would you like to try again?";tA=GE

610 IFA=78END
620 IFAS?B9THEN6OD
630 GOTO30
640 DEFPROCINSTRUMENTS
650 MOVEZ4,900:GCOL0,0:DRAW24,512
660 IFPOINT(X+32,H)=3THENREPEATH=H+4 3 UNTILPOINT (X+32,H)

=0 ELSEREPEATH=H~43UNTILPOINT(X+32,H)=3
670 AL=HT-Hi IFAL>350THENAL=350
680 GCOLO,1;DRAWZ4,512+AL
690 IFAL<32THENCRASH#TRUE
700 GCOLO,0:MOVE7Z,2003DRAW72,900
710 GCOLO,1%PLOT69,72,5123 DRAW72,512+VVx5
720 GCOLO,0:MOVE12Z0,900DRAW120,512
730 GCOLO,1:DRAW120,512+Fx2/5
740 GCOLO,0:MOVE168,200!DRAW168,900
750 GCOLO,13PLOT69,168,5122:DRAW168,51Z2+HVx10
760 IFF<1L00THENGCOL3, 2:MOVE464,702VDU70SOUNDZ,1,50,10
770 ENDPROC
780 DEFPROCLANDER
790 GCOL3,2:MOVEX,HT’ YOU2Z24: MOVEOX, OH! VDUZ24
800 OX=X:OH#=HT
810 ENDFROC

890 BONUS=BONUS+S$PRINTTAB(C 12,0) } BONUS
700 FPROCWALT (30) SUNTILF<S0
710 ENDPROC
920 DEFPROCCRASH
930 SOUND17,2,200,10$SOUND16,3,7,10
740 FORI=7TOOSTEF-13V0U19,0,1,0; 03 PROCWAIT(Z) $NEXT

950 PROCWAIT( 200)
960 ENDPROC
970 DEFFNFLAT
980 FORIX=0TO23 IFX>L (1%) ANDX<H(1%) -48THENTZ=2 NEXT S=TRU

990 NEXT3=FALSE
1000 DEFFROCWAIT(t>
1010 TIME=0?REPEATUNTILTIME=t3 ENDPROC

Listing 2. The program for the game
itself.

MARS -LANDER

Mars-lander is a flight simulation
im which, due to a fuel leak, you must
Safely land a’ passenger ship at one of
three martian bases ‘the landing pads
cf which project above the surface> with
wery little fuel.

Your controls are as follows
Z...fccelerate left
x Accelerate right

RETURN... Thrust. -
You have a video display and four

instruments. From left to right these
@re - altitude, vertical velocity, fuel,
anc horizontal velocity

Mow ‘LORO"“LANDER"' I
>LORD “LANDER_ 
 
 

 

OFFICIAL REGISTERED DEALERS
FOR ACORN/BBC

ON DISPLAY IN OUR SHOWROOM

* BBC MODELA. £260.00
* BBC MODELB. £365.94
* BBC MODEL B WITH DISCINTERFACE £409.00
* PRINTERS - NEC 8023 BE-C £320.00
DOT MARTIX 80 COLUMN

«x ANALOGUE SIGNAL ANALYSER £299.00
* DISC DRIVES — SHUGART 5%" 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 ABOVEAREIN STOCK,PLUS -
SOFTWARE
SCREEN DUMP SOFTWARE
LEADS
EPROMS

WE CONSIDER OUR DISC DRIVES
TO BE INCREDIBLY LOW PRICED

x ALL PRICES EXCLUDE CARRIAGE & VAT

Geophysical Systems Limited
2 North Way Andover Hants SP10 5AZ

Telephone Andover (0264) 58744 Telex 47166 GSLG

+
e

4%
%

 
 

 

 

EXTENDED COLOUR-FILL GRAPHICS

E.C.F.G. GIVES YOU A CHOICE OF

a BILLION 38
SHADES FOR TRIANGLE FILLING

IN BBC MODES 0,1,2,4 & 5

* PLOT 81 and 85 commandsfor triangle—filling

have been adapted to use the ECFG fill—shade

currently selected by new ECFG user—friendly

commands. GCOLis 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

x 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. SGi 4PW.

(Tel. Stevenage 51224)   
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MAZE
MODEL B

ae

lt has to be an amazing
game whenyou are
trying to reacha
targetina
three-dimensional
maze!

 

WHAT SIZE MAZE WOULD YOU LIKEC1-657_

  

upermazeis a 3-D maze
Sgamewith a difference.

Most 3-D maze games
simply create an ordinary maze
and display it to you in three
dimensionsasif you wereinside
it. Supermazecreates 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,
backwardsleft and right, but also
up and down!

PLAYING THE GAME
Whenthe programis runthefirst
thing to do is choosethesize of
maze you want — size 2 is a two
by two by two maze,size3a
three by three by three, and so
on. When you have entered your
choice the program will create
the maze — the amountof time
this takes dependsonthesize of
the maze: from a few secondsfor
a size two up to a few minutesfor
a size eight.

Whenthe maze has been
madeyourlocation will be
displayed on the screen. Floors
andceilings are shownin white
and walls in yellow — this is

important to enable you to keep
track of where you are sinceif
you are moving up a vertical
passage and then turn right into
a side tunnel youwill find not the
floor, but a wall under yourfeet
with the floor and ceiling to the
sides!
Your controls are as follows:
4... .Movein the direction you
are facing — notethatthis is the
only control that actually moves
you, all the others just turn you to
face in a different direction.
»... Turnto yourright.
«=... Turn to yourleft.
U... Turn to face upwards.
D... Turn to face down.

... Turn right around.

The object of the gameis to reach
a target hidden deepwithin the
maze — this isa huge globe and
you'll know it when youseeit!
To aid you in your search you

are given two instruments — one
gives a continuous read outof
your heightwithin the maze (ie
— the floor you’re on), the other
tells you howfar you are from the
target.
Good luck — you'll needit!

TECHNICAL DETAILS
There is nothing very special in
the actual programming of
Supermaze,but the algorithm
usedis of interest. Firstly the way
cells are represented in the
computer. Each cell can have six
exits — one to each adjacentcell
— north, south, east, west, up,
and down. Since each of these
exits can either be open or closed
I have used onebit to represent
the state of each exit. Hence the
mazeis kept in one large array
(MAZE%)with each entry giving
the states ofall six entrancesto
the corresponding cell. Notice
that I have used an integer array
here in order to save memory
(Supermazejustfits in a model
B!),

The otherpointof interest is the
wayin which the mazeis created.
This is done bystarting at the
target point (to ensurethat 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 presentcellis totally
surroundedby cells which we
have alreadyvisited). At this
point the program simply
backtracks by onecell andtries
again. The processfinishes when
we have backtrackedall the way
backto the target. The byte
vectors (see manualfor an
explanation of this term) LOCL
and LOCHare usedto store the
positions of the cells which we
havevisited (so that we cantell
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
whyI decidedto doit this way.

On the whole the program is
self-explanatory since I have
used descriptive procedure
namesand long variable names
wherepossible. Anyway asa
further aid, hereis a table
showing what does what:
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MAZE

 

 

   
   

Ah, the world’s onits side again!

 

   
   

 

Dead ahead butmindtheshaft!
 

maze program.

Statement Function
Lines 10-180 Set up and

get size

Lines 190-330 Create maze

Lines 340-370 Place player

Line 380,390 Set screen

Line 440 Drawstart

Lines 410-480 Controls

Lines 490-530 Move

Line 540 Drawview
Line 550 Loopend

Lines 590-690 Draw 

Table 41. Explanation of the lines of the

Action
Set up constants and input
size of maze — FX4, | online x

40 allows the cursor control
keys to be used.
Sets up the mazein the array
MAZE%in the manner
described above.
Sets up the player's direction
and places him in an empty
cell.
Chooses Mode! and defines
text and graphics windows.

Drawsthe view from your
initial position.
Inputs from keyboard and
turns you to face in the desired
direction.
Moves you and checksthe
legality of the move.
Drawswhat you can see.
Goes backto the beginning of
the loop unless you have
reachedthe target.
Drawsview from position
X,Y,Z — starts with the nearest

Lines 700-720 Instruments

Lines 740-810 Distance

Lines 820-960 Drawcell

Lines 980-1030 Target

Lines 1050-1110 Block

Lines 1120-1140 Cellchange

Lines 1150-1190 Backtrack

Lines 1200-1250 Data

cell and works away from you
until a blank wall is
encountered. -
Updates your instruments and
drawsthe targetif in view.
Worksout the screen
co-ordinates of the corners of
the cell taking perspective into
account.
Drawsin the walls, floor and
ceiling of the cell
together with any entrances.
Drawsin the target globe
taking perspective into
account.
Defines a function of position
whichreturnsthe value ‘true’
if there are no newexits to be
madeand ‘false’ otherwise.
Defines a procedureto alter
onebit of a cell's entry in
MAZE%in orderto create a
new exit.
Defines a procedure to
backtrack along the path
created (see text).
Data for making turns (see
below).

 

On examining the program you
may wonderwhyI have not used
a simple formula to work out what
direction you are facing in after
turning rightor left. Unlike a 2-D
maze the answeris that thereisn't
one — there are 24 different

  
        
   

S @%=0
10 WON=FALSE
15 FOUND=FALSE
20 *FX4,1
30 BACK=FALSE
40 MODE7
SO PRINT’’’’

     

 

       

      

  
       

   
 

70 IFN<1ORN>STHEN4O

INC(S),SWAP(S),UP 23

WAP (LOOP) ,COL. (LOOP) {NEXT
120 FORI=0T023

 

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

80 DIMMAZE%(7,7,7),LOCL 350,LOCH 350,XINC(S),YINC(S),Z

90 DIMDOWN 23,LEFT 23,RIGHT 23,REVERSE 23,COL(S)
100 TX=RND(N)-1:TY=RND(N)-13TZ=RND(N)~-1
110 FORLOOP=0TOS:READXINC(LOOF),YINC(LOOP>),ZINC(LOOP),S

 

  

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

130 READRIGHT?1,LEFT?L,UP?I,DOWN?L, REVERSE?L
140 NEXT
150 POINTER=0:X=TX:Y=TYiZ=TZ
160 FINISHED=FALSE

after turning from the previous
one, eg, suppose youturnleft
from facing in direction 10, your
newdirection will then be
LEFT?10 — henceall the data at
the end of the program.

170 REPEATLOCL?POINTER=Z? LOCH?POINTER=8xY+X
i180 POINTER=POINTER+1
190 PROCCELLCHANGE(X,Y,Z,128)
200 IFFINISHED THEN310
210 IFFNBLOCK(X,Y,Z)=OTHENPROCBACKTRACK $GOTO200
220 ROT=RND(6)-13X1=X+XINCCROT) 2 Y1=Y+YINC(ROT) 3 Z1=Z+Z

INC(ROT)
230 IFXi<0 OR X1>=N OR Y1i<0 OR Yi>=N OR Z1<0 OR Zi>=N

THEN220
240 IFROT>3AND(MAZEZ(X1,¥1,Z1)AND48 ORMAZEX(X,Y,Z> 40rd

48) THENFROCBACKTRACK:GOTOZ00
250 IF (MAZE%(X1,Y¥1,Z1)AND128)=OTHENZ70

TFRND(2)=10RROT=S7HEN220ELSEBACK=TRUE260
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MODEL B
ia

270 FROCCELLCHANGE(X,Y,Z,2*ROT+128) 920 FORROUND=0 TO 7STEFP.3
280 FPROCCELLCHANGE(X1,Y1,Zi,2°SWAP (ROT) +128) 930 ORAW640+XDXSINROUND , S12+XD*COSANG*COSROUND
290 IFBACK THENBACK=FALSE}GOT0ZZ20 940 NEXTROUND , ANG
300 X=X1¢Y=Y1iZ=Z1 950 ENDFROC
310 UNTILFINISHED 960 DEFFNBLOCK(A,E,C)
320 DIR1=0:DIR=0 970 COUNTER=0
330 REPEATX=RND(N)-13Y=RND(N)-13Z=RND(N)-1 980 FORLOOF=0TOS
340 UNTIL MAZEZ(X,Y,Z)AND128 990 IFA+XINC(LOOP)<0 OR A+XINC(LOOP)>=N OR &+YINC(L
350 XSTART=X3 YSTART=YiZSTART=Z OOP)<0 OR B+YINC(LOOP)>=N OR C+ZINC(LOOP)<0 OR C+ZINC(LOO
360 MODEL P)>=N THEN1010
362 VDUZ8,0,0,39,0,24,03 03127959913 1000 IF (MAZEZ(A+XINC(LOOP) ,B+YINC (LOOP) ,C+ZINC (LOOP)
370 PROCDRAWVIEWC(X,Y,Z) .AND128)=0 THENCOUNTER=COUNTER+1
380 REPEAT 1010 NEXTLOOP
390 CON#=GET 1020 COUNTER
400 IFCON=82THENDIR1=0!Z=STARTZ2X=STARTX? Y=STARTY PRO 1030 DEFFROCCELLCHANGE(X,Y,Z,81T)

CDRAWVIEW(X,Y,Z) SUNTILFALSE 1040 MAZEX(X,Y,Z)=MAZEX(X,Y,Z)0R BIT
* 410 IFCON=136THENDIR1=LEFT?DIR1 1050 ENDFPROC

420 IFCON=137THENDIR1=RIGHT?DIR1I 1060 DEFPROCBACKTRACK
430 IFCON=138THENDIR1i=REVERSE?DIR1L 1070 Z=LOCL?POINTER! Y=(LOCH?POINTER) DIV8: X=LOCH?POINTE
440 IFCON=68THENDIR1i=DOWN?DIR1 R MODS
450 IFCON=85THENDIR1=UP?DIR1 1080 POINTER=POINTER-1
460 DIR=DIR1 MODS 1090 IFPOINTER<0THENFINISHED=TRUE
470 IFCON=139THENX1=X+XINC (DIR) $YL1=Y+YING (DEIR) $Z1=Z+ZIN 1100 ENDPROC

CCDIRDELSEX1=XiY1=Y%Z1=Z 1110 DATA1,0,0424240,-14043,2,~-1,0,050,2,0415051,2,0,0
475 IF (CON=139)AND(MAZEZ( X,Y, Z)2 AND(24DIR) )=0THENS9O 17155,3,0,0,1,4,3
480 IFX1<0 OR X1>=N OR Yi<0 OR Y1I>=N OR Zisd OR Zi>=N T 1220 DATAL 3959 49242505115105353,1517,16,0,0,2,23, 22,1

HENUNTILFALSE 213,21,0,8,17
S00 X=X1LtY=Y1iZ=Z1 1230 DATAZ7 +15,8,0,16,10, 2347, 24514,1645,20,6,15,19,9,
Si0 PROCDRAWVIEN(X,Y,Z) 4,5,12,8,12,10,11,19

520 UNTILX=TX ANDY=TY ANDZ=TZ 1240 DATA14,6,159,23,20,18,9,1,2259,19,16,17,8,17,4,18
522 MODE7 214,21,23,10,13,15,6

S24 PRINT’’’’"CONGRATULATIONS - YOU’VE DONE IT!!" 1250 DATAS,16,14,18,7,15,742,12,5521 513,129 244911, 22,1

S30 END 5,13,20,12,8,22,23,9
S40 DEFPROCDRAWVIEW(X,Y,Z) 1260 DATAZ2+1152147,18,4,17,6,20,13,18,20,3,19,11,6,14
S50 CLG 219,3,10
560 De-1
5 m Yt =

520 REPEAT. rie Listing 1. The program for the gameof
590 DaD+1 Supermaze.
600 PROCDRAWCELL (XL, Y¥L,Z1,D)
610 TF (MAZER(X1,Y1>ZUAND 24DIR)=OTHENUNTILTRUE GOTOS

40
520 X1=Ki+XINC(DIR) $Y1=V1+YINC(DIR) $Z1=Zi+ZINC(DIR)
630 IFX1<6 OR Xi>=M OR Yi<0 OR Yi>=N OR Z1<0 OR Z1>=N T

HENUNTIL TRUE ELSEUNTILMAZE%(X1,Y1,Z1)=0
646 GCOLO,COL(CS) :MOVEPX4+4,PY4—43MOVEPXS-4,PY5-4°3 PLOTS

SoPX7+4,PY7+43PLOT85,PX6-4,PY644
646 PRINT’ "LEVELS" 3Z3TABCLO) "DISTANCE FROM TARGET? "3; INT

CLOKSQR (CZTZIAZHCY-TYIAZH CXTHAD II/LOT" OG
649 TFFOUND THENPROCTARGET (D1)
659 ENDFROC
660 DEFPROCDRAWCELL(A,B,C,DI)
670° PX0#640-750/(DI+1) SPYO#512+460u/ (DI+1)
680 PX1=640+750/(DI+1) $PY1=512+600/(DI+1)
690 PX2=640+750/(DI+1) $PY2=512-600/(DI+1)
700 PX3=640-750/(DI+1) $PY3=512-600/(Pi+1)
710 PX4=640-750/(DI+2) $PY4=512+600/ (DI+2)
720 PXS=640+750/(DI+2) $PYS=512+600/(DI+2)
730 PX6=6404750/(DI+Z) $PY6=512~-600/ (DI+2)
740 FX7=640-750/(DI+Z) $PY7=512-600/(DI+2)
750 Cl#RIGHT?DIR1 MODS6:CZ2=LEFT?DIR1 MODS6:C3=UF?DIK1 MOD

6¢C4SDOWN?PDIRI MODS
760 CS*RKEVERSE?PDIRL MODS
770 GCOLO,COL (CL) SMOVEPXS,PYS$MOVEPX6,PYGIPLOT8S,PXL,PY

LIPLOTSS,PX2,PY2
780 MOVEPX7,FY73MOVEPX4, PY4¢PLOTSS,PX3,PY33FLOTSS,PxX0,P

Yo
790 GCOLO,COL(C3) ¢MOVEPX4, PY4:MOVEPXS,PYS:PLOTSS,PX0,PY

OSPLOTSS,PX1,PY1
800 MOVEPXS,FYS:MOVEPX7 ,PY7:PLOT8S,PXZ,PY2:PLOT8S,PX3,P

Y3
810 IFMAZE%(A,B,C)AND(24C1) THENGCOLO,COL(CS) $MOVEPXS,PY

SiMOVEPX1,PYStPLOTSS,PX6,PYS6:PLOT8S,PX1,PY6:GCOLO0,COL(C3)
SPLOT8S,PX2,PYZ:MOVEPX1,PY1SMOVEPX1,PYS$PLOT8S,PX5,PYSiGC
01.0.0 DRAWPX1,PYS!MOVEPXS,»PYS6tDRAWPX2,FYS

820 IFMAZEX( A,B,C) AND(24C4) THENGCOLO,COL(CS) }MOVEPX46,PY
S6IMOVEPXS,PYZSPLOT8S,PX7,PY7$PLOT8S,PX7,PY3:GCOLO,COL(C1)
tPLOTOS ,PX3,FPYS?MOVEPX2,FY2}MOVEPXS,PYZtPLOTBS ,»PX6,PY6iGC
01.0 ,O2ORAWPXS,PY2 3 MOVEPX7 ,»PY7 i DRAWPX7 »PYZ

830 IFMAZE%( A,B,C) AND(24C2) THENGCOLO,COL(CS) !MOVEPX4,PY
42 MOVEPXO,PY4:PLOT85,PX7,PY73PLOT8S,PX0,PY7:GCOLO,COL(C4)
{PLOT8S,PX3,PY3:MOVEPXO,PY0 3 MOVEPXO,PY4:PLOT8S,PX4,PY43GC
OL0,0:DRAWPXO,PY4? MOVEPX7,PY7 2 DRAWPXO,»FY7

840 IFMAZEZ(A,B,C) AND(24C3) THENMOVEPXS,PYS:GCOL0;COL(CS
)IMOVEPXS,FYLIPLOT8S,PX4,PY43PLOT8S,PX4,PY0:GCOLO0,COL(C1)
{PLOT8S,PX0,PYOSMOVEPX1,PY13MOVEPXS,PYS?PLOT8SS,PXS,PYO3GC
OL.0,02DRAWPXS,PYS! MOVEPX4, PY4$ DRAWPX4,PYO

850 GCOLO,0:MOVEPX0,PY0 t DRAWPX4,PY4$DRAWPX7 »PY7 tDRAWPXS
PY6{DRAWFXS,PYS
860 DRAWPX1,PY1: DRAWFX2,PY23DRAWPX3,PY3%DRAWPX0,PY02MOV

EPX2,PY23DRAWPXS6,PYS
870 MOVEPX3,FY3: DRAWFX7 ,PY7?MOVEPX4,PY4%DRAWPXS,PYS? MOV

EPX0,FPYO?DRAWPX1,PY1
880 IFTX=A ANDTY=B ANDTZ=C THENFOUND=TRUE:D1i=D
885 ENDPROC
886 DEFPROCTARGET (DEPTH)
890 GCOL0,1:XD=200/(DEPTH+1)
900 FORANG=0 TO 1.8 STEP.2
910 MOVE640 ,512+XDxCOSANG
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Software Savers
WORD PROCESSOR

PACKAGE
ONLY

£25.50
(including VAT and Delivery)

  
The most advanced word processing
program written in machine code and
permanently stored on a ROM which
plugs into your BBC computer board,
(Model B only). This program contains
many advanced features including
access to existing programs, and is
undoubtedly the best value for money.
If you are not convinced, we
guarantee to refund your money and
postal expenses.

 

BUSINESS PROGRAMS

Sales Ledger £10.00

Filing £10.00

Purchase Ledger £10.00

Payroll £10.00

Invoicing £10.00

Home Accounts £10.00

Stock Control £10.00

Directory/enquiries £10.00

GAMES

Backgammon £10.00

Space Invaders £7.00

Pucman £7.00

Space City £7.00

Gambling Video £7.00
Star Trek £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 VATand delivery

 

SOFTWARE SAVERS
Temple House, 43-48 New Street, Birmingham B2 41H

Telephone 021 643 4577 Telex 337045
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 SO)   
Personal Software is a quarterly publication dedicated to
all aspects of software forthe most popular micros.

Carrying on the trend of our system oriented
issues the Summeredition of Personal Software
will contain a veritable host of material for the
various Commodore systemsfrom the VIC-20 right up
to the 8000 series. If you've got a Commodore you
simply can't afford to missit!

Personal Software can be ordereddirectly
from us at £7.80 per annum or £1.95 per copy.
To ensure single copy or a complete
year’s supply,fill in the form below,cutit

out and sendit with your cheque or
postal order (made payable to ASP
Ltd)to:

Personal Software
Subscriptions,
513 London Road,

Thornton Heath,
Surrey CR46AR.

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

Don’t miss out —subscribe now. 
           

   

  

 

OR
Debit my Access/Barclaycard * a

(‘delete as necessary)

Spring '83 Insertcardno.

|

| | | [| [| [| [| | [TTTJ
aeuousoselousicedailenimepeecisoe

fl Cut out and SEND TO: 518 LONDON ROAD,

l 2 THORNTON HEATH
: WARE Sei CR4 6AR.
i
i a, .
1 Please use BLOCK CAPITALS andinclude post codes. oo commence mysubscription to Personal Software with

Gite oeracnacee ASSUSS
I Name (Mr/Mrs/Miss) ... 2... 20-0000 eee diate
i delete accordingly SUBSCRIPTION (tick O as
i PAASS 33526 SAUCERS RATES appropriate)

I £7.80 for 4 issues £1.95 for a single
i UK a copyof the issue O

{I I am enclosing my (delete as necessary) i
i Signature ................. coprmoseaane na te all 1, ue Chagneliore geeeipalos Money

der lor Ee oe. Leas
ENO cis SP aycospeacsectircs BE asec coc any Eins ex ayer mvouscoes eleanor eancavenbaecenscer (made payable to ASP Ltd)

|
q
i
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Jeremy Ruston

 

 

DISASSEMBLER
#1
 

disassembler is a
A valuabletool(in the right

hands)sinceit allows
users of a computer to decode the
mysteries of the ROMswhichat
first seem forbiddenterritory.
This article describes my
Rustonian disassembler, together
with a tutorial on usingit.

PROGRAM
DESCRIPTION

The complete program appears
in Listing 1, which may give you
cause to wonderwhysimilar
programsare 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
someof these arein factillegal).
Each entry takes the form of the
numberof bytes in the
instruction, the instruction
mnemonic andthe addressing
mode employed. The addressing
modeis encodedin the following
way:

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

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

To use the program,type
RUN,enterthe start address for
disassembly and take outa
notebook and penif you have no
printer. After each instruction is
printed, the computerwill await
a keypress before continuing —
paged modeis notterribly useful
here. Line 710 follows each
mnemonic with a series of
underline characters, which
makeit easier to add notes toa
printedlisting. If you are
disassembling to.the screen, you
may prefer to replacethis line
with ‘PRINT’.

Typing in the program is
ratherdifficult, thanks to the
repetitive nature of the DATA
statements, but they have been
arrangedto make the job
easier. Once you have the
program completed, checkit
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-indexedindirect 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 PROGRAMThusthis table doesvirtually
all the work involved in the
program.

All the program need dois
interrogate the currentlocation,
ensureit contains a legal op-
code(line 570), print the
mnemonic(line 550) and add the

(The followingis only directly
applicable to OS 1.00, because
that happens to be the MOS my
computerisfitted with at the
moment, users of other operating
systemswill have to employ a
little more thought.)

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

 

For the sakeofillustration, 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,andit reveals several
calls not detailed in the User
Guide.

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

*FX A,X,Y
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 aJSR to &FFF4.
Thusthefirst place to start
disassembling is &FFF4. The
instruction at &FFF4 is JMP
(&20A). Locations &20A and
&20B normally contain the
address &E786, so disassembly
mustbe switchedto 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 jumptable at &E56E
which containsthe 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 jumptable and the
disassembly.

Thus we can now write a
program to printoutthe start
address of any *FX call we
wish and listing to achieve this
is given over the pagein
listing 2.
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DIM

FOR

E7Bi:jsr
E7B4:bvs

E7Bé:1ida
E7B9: sta

E7BB: lda
E7BE:sta

€7CO:1da
E7C2:ldy
E7C4:bcs
E7Cé:ldy
E7C8:lda

E7CA: sec
E7CB: 1ldx
E7CD: jsr
€7D0:ror
E7Di:pip
E7D2:rol

E7D3:pla
E7D4:clv

E7DS:rts
E7D4: ldy
E7D8: cmp
E7DA: bec
E7DC:php
E7DD: php
E7DE:pla

E7DF:pla
E7EO: jsr

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

1lbrk2, 2ora4, OX#HO, O8HHO, OFHHO, Zoral, 2asl1, OX#KO
iphp2, 2ora0, las1S, O#*#0,OX##0, Soral,3asl1, O##«0
2bP19, ZoraS, O#H#O, OFHHO, OFHHO, Zorad, 2asl&, OXHKO
iclc2, Sora7, OX##O, O£#*O, OX4#0, SOrad, Sasld, OXHHO
Sjsri,2and4, O###0, OX##0, 2bit1, 2Zand1, 2roli, O###0
ipl p2, 2andO,irolS, O#**0, Sbiti, Sand1, 3ro11i, O###0
2bmi 9, ZandS, OX#*O, OX*#O, OFFHO, Zandd, 2-016, OX#KO
1sec2, Sand7, OX##O, OFHHO, OX*#0, Sands, 3r016, O#8#O
Irti2, Zeor4, OX##O, OHHHO, OX#H0, ZeOr i, 21 sri, O##*0
lpha2, 2eor0, 11srS, OX#*0, Sjmp1,Seor1, Slsri, Ox#*0
2bvc9, Zeor'S, OX#XO, OXHHO,OFFHO, ZeOrd, 21 Erb, OXHHO
1c1i2, Seor7, OF##O, OXXHO, OF#40, SeOrd, Slard, OF*HO
irts2, 2Zadc4, O###0, OXXO, O48HHO, Zadcl, Z2ror1, O#KHO
lpla2, 2adcO, iror3,O*x**0, 3jmp8, Sadcl, Sror1, Ox*x#0
2bvs9, Zadc5, OX#XO, ONHKO, OFHHO, Zadcd, Z2rord, OXKEO
1sei2, Sadc7, OXH#O, OX#XO, OF#HO, Sade, Srord, OKHHO
ONHKO, 25ta4, OXREO, OXHHO, 2etyl1, 2etal, 2Zstx1, ONHHO
idey2, O###0, itxa2, O##*0, Sstyl1, Sstal, Sstx1, Ox*xO
2bcc9, ZstaS, OXH#O, OFHHO, ZotyS, Zeta, 25tx7, ONXHO
itya2, Ssta7, 1txs2, OF#0, OF##O, Satad, OHHHO, OXKHO
2ldy0, 21da4, 21dx0, O#*##0, 2ldy1, 2idai, Z21dx1, Ox##0O
itay2, 21da0, itax2, O###0, Sldyi, Sldal, Sldx1, Ox*#0
2bcs?, ZidaS, O##*O0, OX##O,2idyb, 2ldabé, 21dx7, Ox#KO
iclv2,3lda7, itsx2, O###0, Sldyé, Sldaé, S1dx7, O#xxO
2cpyO, 2cmp4, OX##O, O###O, 2cpyl, 2Zempl, 2Zdecl, O*HHO
liny2, 2cmpO, idex2, O##*0, Scpy1, 3cmp1, Sdex1, Ox**O
2bneF, ZcmpS, OXHRO, OHO,OHHHO, 2empS, Zdech, OHKHO
161d2, Scmp7, OX##O, OFHHO, OFFHO, ScmpPS, Sdecd, OXKHO
2cpxO, 2ebc4, OFF#O, O8#*O, 2epx1, 2ebC1, Zinc1, O###O
1Linx2, 2sbcO, lnop2, O¥##0, Scpx1, Sebel, Sincl, O#*#O
2beg?, Zsbc5, ORKKO,OF##0, OFHHO, 2ubC4H, Zincd, OX#HO
Lsed2, Sabc7, OXHHO, OFHHO, OFHHO, SEbCS, Sincd, OHHKO

A255, B4255, C~255, DA255, EX255

Tz=0 TO 255
READ At
AZL?TL=VAL (MIDS (AS, 1,,1))
B%Z?7TX=ASC (MIDS (AS, 2))
C%.7TX=ASC (MIDS (AS, 3)?
D%?TL=ASC (MIDS (AS, 4) )
EX%?TZ=VAL (MIDS (AS,5,1))

ESS?
&E7DO
&ESOF, Y
&FB
eeete Y

tachAES3
ee

rirMSB_fom Samo tage.
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470

S10
520

S40

570

570
600
610
620
630
640

670

690
7900
710
720

740

760
779
780
790
800
810
820
830

850

>RUN
Enter
£786; pha

NEXT T%

INPUT “Enter start address: "AS
P%=EVAL (AS)

REPEAT
IZ=?P%
LZ=AL?IX
PRINT §*P%3"2"3CHRS(BA71%) 5 CHRS (CX~71%)

3CHRS(DZ7IZIE" "5

MA=E%71%
IF L%=0 THEN PRINT *"Unknown instruction": END
IF L%=2 THEN F%=P%71
IF Lu=3 THEN F%=P%!1 AND &FFFF
IF MZ=0 THEN PRINT "#&"3~F%3
IF MZ=1 THEN PRINT “&"3~F%3
IF M%=2 THEN
IF MZ=3 THEN PRINT “A"S
IF M%=4 THEN PRINT “(&"3~F2%3",X) "5
IF MZ=S THEN PRINT "(&"3~F%5"),"5
IF M%=6 THEN PRINT "&"3~F2%5",X"5
IF M%=7 THEN PRINT "&"5~F%3",Y"5
IF M%=8 THEN NT “(&"5°FZ5 7) "5
IF MZ=9 AND F%<128 THEN PRINT "&"3~PZ+F%+25
IF MZ=9 AND F%>127 THEN PRINT "&"3~P%-254+F%5
PRINT " "$STRING$(69-POS, "_")
IF I%=0 THEN PROCbreak ELSE P%=P%+L%
L“%=GET:*FX 15,1
UNTIL FALSE

DEF PROCbreak
PRINT “Error number:"3P%71
PRINT "Error message: "3
PZ=P7%+2

REPEAT
VDU ?P%
P2Z=PZ+1
UNTIL ?(P%-1)=0
PRINT
ENDPROC

Listing 4. Complete program for a disassembler.

start address: %E786

MODEL A AND B

 
€787:php
£788: sei

E789:sta
E78B: stx
E78D: sty  
E78F:1ldx
E791izcmp

E793:bec
E795: cmp
€797:bee
E799: cmp

#&AO
 

SE7TAZ

HeAG __
E79B: bee
E79Drcle

oe &
E7AO: adc
 

E7A2: sec
E7A3: sbc
E7AS: asl
E7A6: sec

E7A7: sty
E7A9: tay
E7AA: bit

E7AD:bpl
E7AF:txa

 
aeae+eetek onatecea4-2).
 set

wd

Sete
ast BeESOTsh eae~2f-R2SE

SasagateSikBPRS oe
 

E7BO:clv

Fig. 4. A commented disassembly from address &E786. 
 

A<&17
A>=&17
A>=&74
A>=&AG
A>=&A6

Fig. 2. The operation of the jump table.
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JSR ?(&ES6E+A* 2) +(?&E56FP+A*2) *256
and A<&74 Bad command
and A<&AG JSR ?(&E56E+ (A-93) *2) +? (&E56F+ (A-93) *2) *256
and A<&A6 Bad command
and A<&FF JSR &ESAF

   

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

You maylike to try
disassembling from &FOCB,
since that particular section of
codeis quite opaque.  



 

DISASSEMBLER #1 MODEL A AND B
LS

10 REM #FX start address

20
30 REM (c) 1982 Jeremy Ruston

40
50 REM [Only tested on OS 1.00 — may work on others]

60
70 FOR T%=0 TO 159
80 IF T%<23 THEN PRINT "*#FX "$743 H———>&"3%! (RESSE+T“*2) AND &FFFF

90 IF T%>=116 THEN PRINT "#FX "3 T%5"%———>&"S™! (RES6E+ (T%-93) #2) AND &FFFF

100 NEXT T% Listing 2.A pen to print out the

110 PRINT “®FX 166 to *FX 255-~~>&E9AF™ start address of any FX call wanted.

 

 \

RUN #FX 16———>8E719 *FX 126-—->8E619 SEK Le
“FX O-——>&FOCB *FX 17———>&DEBO #FX 127-——>&E029 — ae.aeiee

#FX 1——>&E99B *#FX 18-———>E£9DF *#FX 128--->&E762 *FX 146-——>&FFA7
#FX 2-——>&E69S *FX 19--—>&E9D4 #FX 129--—>&E726 @FX 147-—~>&FFABaFX 3—--—>8EFAA *#FX 20-——>&CDOB #FX 130--->&E7SC FX 149-—->&FFBO
"FX 4———>8&ETAA #FX 21--->&FOC6 #FX 131-——->&F097 #FX 149-——>&FFB4
#FX S-——>%E989 *FX 22-~->&FAFB #FX 132--->&D924 #FX 150-———>&EBOB
#FX 6-——>$E99B *#FX 116-—->&FB1D #FX 133-—->&D927 “FX 151——>&EBOF
*FX 7——->&E648 *FX 117———>&£875 *FX 134--—>&D648 *FX 152-——>&E421#FEX 8-—>&E646 *#FX 118-——>&E9FO “FX 135———>&D7CS3 #FX 153-——>&E4B6
#FX 9———>&E674 #FX 119-—->&E6C7 *#FX 136-—>&E614 “FX 154———>REA16
*#FX 10--—>&E66C *#FX 120--->&FOS7 #FX 137—-——>&E63C *#FX 155-——>&EA27

#FX 11———>&E9AG #FX 121--->&FOED #FX 158--—>&ES74 *FX 156———>&E170#FX 12--—->&E99F *FX 122--->&FOEB #FX 139-——>&E028 *FX 157--->&FFB9
*#FX 13-——>&E6B9 #FX 123——~>&E18B *#FX 140--->&E9C9 *FX 158-——>&EE79
#FX 14——-->&E6BA #FX 124——>&E630 #FX 141-——->&E9C9 “FX 159-——>REEBB
*FX 15--—>&FOBA #FX 125-——>&E631 *#FX 142--->&DBED *#FX 166 to *#FX 255-——>kEPAF

Fig. 3. The result of running the program inListing 2. ) 
CONCLUSION task for the beginner, butanyone have notrouble usingthis

with a modicum of knowledge of program to gain a usefulinsight
Disassembling the ROMis nota 6502 assembly language should into the ROMsof the BBC Micro.

Windsor Computer Centre
FOR ACORN/BBC IN BERKSHIRE

IN STOCK AND ON DISPLAY IN OUR SHOWROOMS

The amazing new MPFII
64K memory, Applesoft compatible, Basic
Ram packsavailable for assembly, Forth, Pascal ONLY
BBC Model A & B
BBODiskDrives, Games,paddlesetc. £255.96 fale

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 © 80 CPS e Pin or Friction Feed @
EPSON PRINTERS — MICROLINE PRINTERS *£935

MICROVITEC MONITORS — PHOENIX ONLY + VAT es
MONITORS — CABEL MONITORS *FREE BBC CABLE SUPPLIEDIF

YOU BRING ALONG THIS AD

  Open Weekdays 9.30am-6pm 41 Thames Avenue, Windsor, Berkshire. Telephone (07535) 58077
Saturday 10am-5pm
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(MICRO-LINK)
FOR THE BBC COMPUTER BBC MODELB (32K) PROGRAMMES

Frogger ; Pl £8.00
from DAVANSOFT aner SoU Luvarlander een     

 

These programmesare 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 CrownStreet, |pswich.

STATACOM LTD
234 High Street, Sutton.

   

 

WIN THE POOLS? Withthe latest version of D S Peckett’s well-known
Pools Prediction Program, which uses detailed statistical techniques to
predictlikely draws. Suitable for any BBC micro with 32K RAM.

Program ANd INStFUCHIONS ......s0erscseessessreee £4.95
Database tape (optional, but holds
data on over 6800 matches)... £13.50
Program and DB together --. £17.50

DISASSEMBLER Now — a full-feature 6502 disassembler, with
automatic labelling, and with the ability to avoid data areas. 6502 mnemonic
and ASCIl output, with optional dumpsto printer and/ortapeforlater study,
modification and LOADing.

BISASSEMBIEE n.sosssisnavseesancnonanennecusnaceasare £5.95

CHARACTER BUILDER Makesit easy to re-define characters for the
Beeb's VDU 23, .. command. Creates characters on the screen and saves
them directly aslines of program — essential to the keen BBC programmer.

Character Builder .....cccccccssssceescscessseessenes £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-Copy (32K Only) ....cssecseesecsseseseesesees £7.50

SOUNDEDITOR The Beeb's soundfacility is very powerful, but very hard
to use. This cunning program displays, simultaneously, all 18 ENVELOPE
and SOUND parameters, along with graphs of the pitch and amplitude
envelopes. Change any or all parameter(s) and see and hearthe effect
immediately. Saves hours of typing and experiment.

: Sound Editor.(32K only).........ccsecceeseeereeeee £5.95

BBC TURTLEGRAPHICS set of PROCeduresfor any Beeb, which add
“LOGO"'s amazing Turtle to BBC BASIC,giving youthe choice of 2, comple-
mentary, graphics systems. Complete with demo programs.

TRIOBissasics ries iaaitssveiniendeacevess £5.95

 

     
    

 

     

  

 

    

                        

  

 

 These fully-inclusive ‘prices are for cassette-based programs only, MICRO-LINK

DAVANSOFT,1 Delapoer Drive, Haverfordwest, Dyfed SA61 1HX. 830 Hyde Road, Manchester.
Up to 30% royalties paid for top-quality programs. Contact usfor details.

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, loswich.

RDS (COMPUTERDIVISION)
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.

Send Chequeor Postal Order to:

A & F SOFTWARE

Compulersmith
BBC SOFTWARE

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

 

    
   

 

 

   

    
     
  

~* NEW ~*

3D ICE HOCKEY £5.50

Exciting action on the rink. Gamefor one or two players using machine
codefor fast, smooth action. Play the computeror a friend. Dribbling,
interceptions shooting from various angles with rebounding off the

boards, All action game.

 

   

    
  
     

 

    
  
  

     

 

   
   

    

** NEW **

OIL £5.50

A challenging simulation of oil production in the troubled waters
Surrounding a 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 courseasif 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,
bunkerand green(yes andthe flag!). Stroke by stroke maps oftheflight
of the ball. Each holeis different with scores recorded againstpar with
a summary of the round. i

  

     

   
 

 

   NOTE: All prices are fully inclusive (postage, ‘packing etc) within the U.K.

(Overseas customersplease add £1.00 per cassette Max. £3.00). Rememberto

  

include your name and address. Make chequeor Postal Order payable to: SARCLERARD 830 Hyde Road, Gorton, , ee:

=e Manchester M18 7JD PN
i Tel: 061 223 6206 weCOMPUTERSMITH

40 Greenfields Avenue, Bromborough,Wirral, Merseyside L62 6DD   FURTHER DEALER ENQUIRIES WELCOME
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MULTIPLE
GRAPHICS
DEMO

 

If you want to amaze
yourfriends 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.
Wehave producedListing | 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 yourfile 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 Mode7 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(aswill
pressing the Escape key). The
various proceduresare as
follows:

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

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

 

30

1
2
2

Ps
$s
& Te pses and fills dat 5]

text and graphics windows
fom patterns at 1602356 pixels

$ - displays INSTRUCTIONS again

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 featureis
that the triangles are plotted in
inverse mode (using PLOT
86,x,y). After a few seconds the
pictureis filled with a random
pattern of black and white dots,
and thetriangles disappear as
soon as they are drawn. 

Trianglefill is the only fill
routine available with version
0.1 of the machine operating
system, one that most readers
will have (type *FX0Oto 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 usingthefirst three
actions available in thefirst
GCOLparameter, normal
plotting, OR,AND. Use of
EXORandinverse plotting
causes diagonallines in the
rectangles where the two
triangles overlap. This is a
result of the particular
algorithm used by Acorn’s
BASIC programmers.

SSeS
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The inverse triangle drawing routine, Demo 3.
 

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

vA

 

 

 

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

a= SEMI—-MAJOR AXIS
b= SEMI—MINOR AXIS

x 0 = INCLINATION

 

More inverse triangles produced by Demo3.
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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 havea
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
numberof multiplications using
polynomial expansions. Most
circle and ellipse drawing
routines use the polar co-
ordinate system:

x

POLAR COORDINATES— r,6
CARTESIAN COORDINATES— x,y

and vary the angle 9 from 0 to
360 degrees in a numberof
steps, usually 20or 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 methodis moreeasily
described for a circle. Wefirst
of all decide how manypoints
we wantto use to define the
circle. Since they will be joined
by straight lines, the more
points we use the smootherwill
be the outline of the circle, but
the longerit will take to draw.
Suppose we decide on 50
points, then the co-ordinates of
each point will be (X),X)),
(X2,¥2)... .(X50, Ygo).

If dQ is the angle that we
move throughto get from one
point on thecircle to the next:
(in our case this will be
d@= 360°/50)
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MULTIPLE GRAPHICS DEMO

(Xn+1- Yn+1)

 

 

KK (Xn. Yn)

ie then two consecutive points
(Xn, Yn) and (Xn+1,Yn+1) are
defined by:
Xn = RCOSO : Y,=RSINO
Xn+ 1 = RCOS(@+ d6):
Yn+ 1 = RSIN(@+ dé)

 
Demo4 drawssolid rectangles in Mode 2 giving all eight
colours.

 
Demo 5 producesellipses, 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(8+ d@) and
SIN(@+ dQ) into expressions
involving only COS®9, SIN,
COS dé and SINdé@:
Xn+ 1= RCOS(9+ dé)
= RCOS@COSd8 — RSINESINdE
= X,COSd6 — Y,SINd®@
Yn+1= RSIN(@+ dO)
= RSINGCOSd8+RCOSOSINd®
= Y,COSd9 + X,SINd9@

So, we only needto calculate
COSd8 and SINd6 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 procedurewill
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 anotherillustration
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 toa
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 windowis cleared, but
the procedureeffectively
demonstrates how text and
graphics windows can both be
active at (nearly) the same time.

PROCTRIANGLES(Press
key 8) If you havefriends 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 whichtriangles can
be usedtofill large areas of the
screen with everchanging
patterns. In addition, it uses
values for the first parameter of
the GCOLstatement 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 rumoursthatthis
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 runningthis
routine.

Demo6 followsthe trend set by Demo
§ but this timefills 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.

 
 

Personal Software Spring ‘83

 



PE
SU
ES
R.
F
A
R

T
P
S

R
A

er
rr
e
r
g
e
r
T
S
e
r
p
e

sy
,

MULTIPLE GRAPHICS DEMO

100
119
120
130
140
150
160
170
480
190
200
210
220
230
240
250
260
279
280
2970
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520

880

KEM GrePhics lemonstretion
REM by
KEM 1G Nicholis Bec 1982
REM

REM See text for deteils of
KEM the different demonstrations
REM
REM Print title rase “menu”
REM

ON ERKGK GOTOG350
MODE7
PROCCURSE
PROCINSTR
GOT0260

F=INKEY( 10)
F=F-48
IF Fel OR F>Y GOTG240
ON F GOTO 280129013001 3101320533093401350s 360
MODE 1{PROCCURSE? FROCDRAW5 )$GOT02460
MODE 13 PROCCURSESPROCDRAW21 3 COT0260
MODE 13PROCCURSE: PROCFILL{GOTO260
MODE2 3 PROCCURSE $PROCRECTANGLES $ COTO260
MODE 1 $ PROCCURSE tPROCELLIPSE< 0 )3G0T0260
MODE 1 {PROCCURSESPROCELLIPSES 1 ):COTO260
MODE1 $PROCCURSE {PROCWINDOWS$GOTO260
MODE2 { PROCCURSE $PROCTRIANGLES $G0TO260

NOBE7  PROCCURSE :PROCINSTR?CGOTO260
REM
REM Lines and dotted lines
REM
DEF PROCIRAW2%)
REPEAT

CLE
XZ=RNIM 1279 2 YZ=RNIK 1023 )
AZ=RNDM 7 )
BX=RNIK 7 )
IFAZ=B% GOTO450
VDUL9»09AX%102020

VBUI9719BX2020,03GCOL Osi
FOR UZ= OT0 1279 STEP20

MOVE UZ+0
PLOT Z2X9X%9Y%
PLOT 2%9{ 1279-UZ 91023
NEXT

FOR W%= 0 TO 1023 STEP20
MOVE 12797:WZ
PLOT Z%9X%9Y%
PLOT Z%+0s( 1023-WX )
NEXT

F=INKEY( 0)
UNTIL F>1

F=F-48
ENDPROC
REM
REM Triensles
REM

BEF PROCFILL

AX=RNIM 1279 iBZ=RNIK 1023 )
CZ=RNIM 1279 )SDXZ=RNIK 1023 )
EZ=RNIK 1279 )SFZ=RNIK 1023 )
MOVE AX» BX
MOVE C22D%
PLOT 869EX%sF%
FOR Q%= 0 10 1000%NEXT
F=INKEY( 0)
UNTIL F>1

F=F-48
ENDPROC
REM

REM Rectangles in 16 colour effects
REN
BEF PROCRECTANGLES
cLé
REPEAT

ZX=RNDK2 )

AX=RNIK 15)
RIZ=RNB 400 9420

 

870
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
Lilo
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1520
1330
1340
1550
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1320
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670 

R2%=RNIK 400 +20
XZ=RNDK 1279-R12 )
YX=RNIK 1023-R2% )
GCOLZ%AX
YBU299 XX5Y%5
MOVE R1X90
MOVE 0:0

PLOT8S2K1%sR2%
PLOT85:0,82% ;
FOR G@5= 0 T® L000iNEXT
F=INKEY( 0)
UNTILF>1

F=F-48
ENDPROC
REM
REM Ellirses - outline end solid

REM
BEF PROCELLIPSEC FILLZ >
IF FILLZ=0 THEN Z2=5 ELSE 2%=85
cLG
REPEAT

WZ=KNIM 3)

GCOLOWx
AK=KNI200 )P RX=BNTH 200 )
XXZ=RNDC BBO 42008 YA=RNEK 624 14200
INC=KNEX 190 )
NZ=100
P=2¥P1/(NZ-1)
Ci=COS¢ INC )$S1=SINC INC)
C2=CUSiP )SS2=SINCP )
C3=1253=0
VIWU29 s XLF YG
MGVE( AZECS )9( AZKS1)
FOR MZ=1TONZ

IF FILLZ<>0 THEN MOVE 010
XI=AXKCS3 Y1=B2RS3
PLOTZX%9( X1KCIL~YAKS1 Dy XLKSL4YIKCI )
T1=CSKC2-S3KS2
S3=S3KC2+C3KS2
C3=T1
NEXT

FOR Q=0TO L000!NEXT
F=INKEY(0)
UNTILF1

F=F-49
ENDPROC
KEM
REM Rerid pattern chenses

REM
DEF PROCTRIANGLES
CLE
REPEAT

GCOLRNIK 7 dy RNIM 7 )
X=RNGK 640 EY=RNEM 512)
PLOTS8516404s S12-¥
PLOTES 1 640-Xe Sti y
PLOT8S16404X%9 51247
PLOT851640-X1512~Y
F=INKEY( 0)
UNTILF>1

F=F-48
ENDPROC
REM
REM Instruction menu
REM
DEF PROCINSTK
cLs

PRINT’’"This is a deaonstration rrosram which”
PRINT"illustrates some of the graphics”
PRINT" facilities of the BBC Microcomputer,"
PRINT’’"Press one of the Keys 0-9 to obtsin”
PRINT"a demonstration. To obtain another”
PRINT" demonstrations press a different Key,"
PRINT’’’"1 - draws continuous lines”
PRINT"2 - draws dotted lines”
PRINT’3 - Plots triangles in inverse”
PRINT"4 - Flots rectangles in 8 colours”
PRINT’S - draws ellipses"
PRINT"6 - draws ellirses and fills them”
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32K MODEL A OR MODEL B

1680 PRINT"7 - text and graphics windows” 2000

=

PLOT8S»RNIX 500 )» RNDX 900 )
1670 PRINT"S - random patterns at 160%256 pixels” 2010 F=INKEY(O)31F F>1 F=F-48:NX%=1000
1700 PRINT"9 - displays INSTRUCTIONS asain” 2020 NEXT
1710 F=GET-48 2030 IF F<1 OR F>9 F=9
1720 ENDPROC 2040 ENDPROC
1730 REM
1740 REM Remove cursor1750 REM uns Listing 1. The graphics demonstration program.
1760 DEF PROCCURSE
1770 P&FEQO=103 P&FEO1=32
1780 ENDPROC
1790 REM
1800 KEM Text and graphics windows
1810 REM
1820 DEF PROCWINDOWS
1830 VBU28s 20131239925
1840 COLOURLSPRINT’ THIS EXAMPLE LASTS"’"AROUT 30 SECONTS

   
1850 VBU24950550550059003
1860 VDU28+2092033995
1870 VDUL920229020909199 2949020709197 3959 0005001991 rb90%

020
1880 COLOUR129
1890 COLOUK2
1900 GCOLOs130
1910 CLSSCLE
1920 MXZ=03LZ=0
1930 FOR NZ=1T0300
1940 MZ=NZt1SIF NZ<10 THEN GOTO01990
1950 MZ=OSPRINTSINT(NZ/10)3" Exemele of text" "and gra

Phics windows”’
1960 LA=LZ418IF L2<5360T01990
1970 GCOLOs128+RNIK 4 CLG
1980 Lz=0
1990 GECOLO»sRNIK 7)  

  Choose yourcharacter type carefully... Barbarians
recover quickly but their magic doesn’t comeeasily. A
Wizard? Slow on the draw and slow to mature...but
live long enough and grow wise enough and your
lightning bolts are almost unstoppable. . .

The Valley is a real-time game of adventure and survival. 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

deserts of the Valley, conquer a Kraken. in the lakes
surrounding the dread Temples 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.

‘oday —You’ve read the program ( T April ‘82) ... Now buy the-tape. Tape versions (£11.45
each inc P&P and VAT) available for: ZX Spectrum (48K), Atari 400 andaeee
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
aerattgicha Sharp MZ80K and PET8032 (8050 drives).

ns are included with the game, but if you want more detail on the program, a 16 page
reprint of the original ‘Computing Today’ article is available at £1.95 all inclusive.

Fill in tl i paaaoeeeaSea7

m coupon IPlease send me the following versions of —_ . oeua Crd)
return it t0:! The Valley Tape......... @£11.45all enclose my cheque/ Postal OrderInternational Money Order (delete as necessary)for:

inclusive of P&P and VAT.

|
|

‘| mee, £..... (Made payable to ASP Lid) —__ |

ASP Software, | DISC 6 icisissecaieiere @£13.95 all inclusive of- or Debit my Access/Barclaycard midi |

| |
|
|

  

al
¢

P&P and VAT. (delete as necessary)

tte145 Charing Cross Road, | pease use BLOCK CAPITALS a|
London WC2HOEE NAME(Mr/Mre/Miss) iie:s:s:cicaisssnccctsnscansiaa alan vaenmmnioad te wibununuea Ree Te EKER eS |

and become one | ADDRESS ec ieiiieidaicre sede situa ceccaeer Seiwa He eae ia Ow wt We Leta eR We ial area we A eee DETR Sale es,

of the many toayFeneeeeeePOSTCODE ..........2.0000eeeees
The Valley..
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ENVELOPE
DESIGN
 

he program given hereis
intended as an aid to
designing ENVELOPEsfor

complex soundeffects, or for the
simulation of musical
instruments. In use it presents a
time graph of the envelope’s
amplitudeandpitch,all
parameters being alterable in
real time, and the present
envelope being played on
demand. Whentheuseris
satisfied with one envelope he
mayeither go on to design
another (up to twenty at one time
may be stored), or get a printout
of the ENVELOPE and SOUND

commands neededto use the
envelope in a program.

USING THE PROGRAM

Whenthe programis run an
initial graph will appear on the
screen. To the rightof itisa
menu, and the parameterto be
altered may be chosen by
moving a pointer on this menu.
This is done by meansof the
cursor up and downkeys, and
the present choice will be shown
in the menuin reverse graphics.

Whenthe desired parameter
has been chosenit can be altered

Utilising the BBC
Micro’s SOUND
capability is
facilitated by this
program for designing
ENVELOPEsfor
complex sound effects.
 

 "tin
p
e

>  
  
 

by meansof the ‘I’ and ‘D’ keys:
‘I’ increments the currently

selected parameter, and ‘D’
decrementsit. 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.
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PROGRAM STRUCTURE
  

 

 

 

  
Lines 1060-1160

Lines 1170-1200

Lines 1210, 1220

Lines 1230, 1240

Lines 1250-1320

Lines 1330-1360

Lines 2000-2020
Lines 5000-5030  

Pointer move

Playnote

FNINC

FNDEC

Frequency

Repeat

Type
Noise  

 

  

 

 

     
  

 

    

    

   
  

Statement Function Action

Lines 10-60 Set up Sets up arraysfor the various
1 envelope parameters.

Lines:70-125 Constants Readsconstantvalues into
their respective arrays.

Line 140 First Sets the envelope no, to the
first one.

Lines 150-200 Envset Sets up constants for a new
envelope.

Lines 210, 220 Screen Clears to Mode 4, and defines
text and graphics windows.

Lines 230, 240 Initialize Puts initial values into the
present envelope parameters
array.

Lines 250, 260 Init display Displaysthe initial envelope.
Line 270 Start loop Beginning of the envelope

defining loop.
Lines 280-365 Controls Get input from keyboard.
Line 380 Display Draw a new graphif some

parameter has been changed.
Line 400 Loopend Terminate innerloopif the

control used waseither N or Q.
Lines 410-465 Array place Place the valuesfinally decided

on in the parameterarrays.
Line 470 Loopénd Terminate outerloopif control

used was Q.
Lines 480-590 Printout Output the ENVELOPEand

SOUND commands needed
for the envelopes which have
been defined.

Lines 600-860 Display Defines a procedure to draw
auto scaled graphs of volume
and pitch against time.

Lines 870-950 Rangecheck Checks that no parameters
have beenaltered to a value
outsidetheir legal range.

Lines 960-1050 Placemenu Prints the menuout onto the
text window.
Movesthe pointer on the
menu.
Plays the presently defined
sound.
Defines a function to
increment a parameter.
Defines a function to
decrement a parameter.
Prints out the frequency of the
present sound.
Alters the display after pitch
envelope has been changedto
or from auto repeat.
Prints out type of sound.
Defines envelopesfor noise
pulse type sounds.
 

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 makesit fairly
readable thereis really not much
to be said here. For those who
have not used the BBCfor long
thoughit might be worthwhile
pointing out what a few of the
more unusual statements do.

  

32K MODEL A OR MODEL|

TECHNICAL DETAILS

The only things that fall
underthis heading are,I think,
the *FX4,1 statement on line 130
and the *FX15,1 on line 390.
*FX4,1 simply allows the cursor
keys to be accessed by the GET
statement (cursor up returning
the value 139, and cursor down
giving 138). *FX15,1 clears the

 

Cea

a
padi)

aaae

Adjusting the scaling of the time period.
 

keyboard type ahead buffer —
this is necessary to ensure that the
controls only operate when
actually being pressed and do
not continue to do so for a while
afterwards, as would otherwise
be the case.
The only otherthing is the use

of the variable DIS as a logical
variable on line 380. Here the
statementIF DISis short for IF
DIS = TRUE — this has been used
in several places.

Unfortunately the program is
too longto fit into a model A
althougha stripped downversion
handling only one envelopeat a
time mightjust do so.

ee

Me
TIMING

Ait
a

vs
aBATE 3)
naei   The final envelope design.

SOUND KO 1

ENVELOPE N.129.0,0.0.0.2.4.32,3, -2,-2,31
126

SCUNC 1.N,83,12

Citeha dh OMSROL.8)

 

The parameterprintout.
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ENVELOPE DESIGN

10 @x=0
20 DIM PITCHSTEP1(20) ,PITCHSTEP2 (20) ,PITCHSTEP3(20)
30 DIM PITCHTINE1(20),PITCHTIMEZ (20) ,PITCHTIMES (20)
40 DIM PERIOD(20),STPTIME (20) ,RPT(20)
50 DIM ATTACK(20) »,DECAY(20),SUSTAIN( 20) ,RELEASE(20),FR

EQ(20),TYPE(20)
60 DIM MAXVOL(20) ,TARGETVOL(20) ,AC13) ,MIN(C13) »MAX(13),

MESSAGE$(13),TYPES(2)
70 FORLOOP=0T013

j 80 READ MIN(LOOP) ,MAX (LOOP)
90 NEXTLOOP
100 FORMESSAGE=0T013
110 READ MESSAGES (MESSAGE)
120 NEXTMESSAGE
125 TYPE$(0)="SQUND"$ TYPES (1)="PULSE"$ TYPE$(2)="NOISE"
130 xFX4,1
140 N==-1
150 REPEAT
160 PITCHREPEAT=FALSE
170 PARAMETER=0
175 TYPE=0
180 DIS=FALSE
i970 F=100
200 N=N+1
210 MODE4
220 VDU24,0303105631011328,33,31,397,0
230 ACO) =O02AC1)$03A0Z)=02AC3)=02A0 4) =0FACS)=0FAC6)=55

A(7 H1LSACB8)=2Z0TAC9)=-S
240 A(10)=03A(11)#-23AC12)=1002AC13)=50
250 PROCPLACEMENU
260 PROCDISFLAY
270 REPEAT
280 CON=GET

IFCON=139THENPARAMETER=(PARAMETER+13) MOD14% PROC

30 IFCON=138THENPARAMETER=(PARAMETER+1 > MOD1 4% PROCP
OINTER(13)

310
320

»IDIS=TRUE
| 330

){O0IS=@TRUE
340

IFCON=ASC("F") THENPROCPLAYNOTE
IFCON=ASC ("I") THENA (PARAMETER) =FNI(ACPARAMETER)

IFCON=ASC("D") THENA( PARAMETER) =FND(A (PARAMETER)

IFCON*ASC ("4") THENF=FNI(F) SPROCF
350 IFCON@ASC ("4") THENF=FND(F ) 3PROCF
360 IFCON=ASC("R") THEN PITCHREPEAT=PITCHREPEAT EOR

1283PROCREP
3465 IFCON@ASC("T") THENTYPE=(TYPE+1 )MOD33 PROCTYPE
370 PROCRANGECHECK
380 IF DIS THEN PROCDISPLAY {DIS=FALSE
390 *FXLS,1
400 UNTILCON=ASC("N") OR CON=ASC('"Q")
410 PITCHSTEP1(N)=A(0) $PITCHSTEP2(N)=A(1) $PITCHSTEP3¢

N)#AC2)

eLIST4#20,
Ries PITCHTIME1(N)=AC3) SPLTCHTIMEZ(N)=A(4) $PITCHTIMES(N)

=

430 PERIOD(N)=A(6)$STPTIME(N)=A(7)
440 ATTACK(N)=A(8) SDECAY(N)=A(9) $SUSTAIN(N)=A(10) $RELEA

j SECN)@AC11)
450 MAXVOL(N)=A(12) $ TARGETVOL (N)=A(13) {FREQ(N)=F
460 RPT(N)#=PITCHREPEAT EORi28

| 465 TYPECN)=TYPE
470 UNTILCON=ASC("'Q")
480 FORENV=0 TO N
490 MODE7
500 PRINT’"SOUND NO." SENV+1
510 PRINT’ "ENVELOPE Ny" $STPTIME(ENV)+RPT(ENV) $","$PIT

CHSTEPI (ENV) 3", "3
520 PRINTPITCHSTEPZ(ENV) §","$3PITCHS oy" 3Wrrmed (NUD coe x" ,"5 TEPSCENV) $","$PITC

530 PRINTPITCHTIME2Z (ENV) 3","3PITCHTIMES (ENV) $
540 IFTYPECENV) >OTHENPRINT",0,0,0,0,0,0"ELSEPRINT","$

ATTACK(ENV) $","$DECAY(ENYV) $","$SUSTAINCENV) $", "$RELEASECE
Sean eeTIoEEeimeeeER)

20 THENPRINT"ENVELOPE M,0,0,0,0,0,0,"3ATTA
CKCENV) $","$DECAY(ENY) }","$SUSTAINCENV) 3", " SRELEASE (ENV) $
“»" $MAXVOL CENV) $","3 TARGETVOL (ENV)

S50 IF TYPE>0 THENPRINT’"SOUND&101,N,"3FREQCENV) 3", "3
PERTOD (ENV) $PRINT"SOUND&100,M,"34XTYPECENV)-1$","$PERTOD(
ENV) ELSE PRINT’"SOUND 1,N,"3FREQ(ENV) 3", "3PERTOD(ENV)

560 PRINT’"PRESS ANY KEY TO CONTINUE."
570 DUMMY=GET
580 NEXTENY
590 END
600 DEFPROCDISPLAY
$10 TTALTIME=A(6)«5-A(7)KA(13)/A(11)
aoe MNeeactche

; 12)>A(13) THEN VOLSCALE=850/A(12) Ei eavarios LSE VOLSCALE

640 CLG
650 MOVE100,950!DRAW100,100:DRAW950,100
660 YDUS{MOVE900,903FRINTINT(TTALTIME)

saehe MOVES, 96StIFA(13)*A(12) THEN PRINTAC13) ELSE PRINTA

 

680 VDU4
690 MOVE100,100
700 DRAW HUNDREDTHS*A(12)/A(8)+100,100+VOLSCALExA(12)
710 PLOT1,(A(13)~AC12) ) KHUNDREDTHS/AC9) , (AC13)-AC12) xv

OLSCALE
720 DIFFTIME=5*A(6)-(AC13)—AC12) )/AC9) -A(12) /ACB)
730 PLOT1,HUNDREOTHS*DIFFTIME, AC 10) *xVOLSCALEXDIFFTIME
740 DRAW 950,100
750 MOVE100,525
760 X=0
770 REPEAT
780 PLOT17 »HUNDREDTHS*AC3) »AC0)*A( 3) *4
770 PLOT17,HUNDREDTHS*AC 4) »AC1)*AC 4) x4
soo PLOT17,HUNDREDTHSHACS) ,A( 2) *AC5) x4
810 X=X+A(3) +A(4)+AC5)
820 UNTILNOT PITCHREPEAT OR X>=TTALTIME

830 IF PITCHREPEAT OR X>=TTALTIME THEN ENDPROC
840 PLOT17,HUNDREDTHS*(TTALTIME-X) ,0
850 ENDPROC
860 ENDPROC
870 DEFPROCRANGECHECK
880 FORCHECKLOOP=0 TO 13
890 IF ACCHECKLOOP)<MIN(CHECKLOOP) THEN a(CHECKLOOP)=

MIN(CHECKLOOP >
900 IF ACCHECKLOOF)>MAX(CHECKLOOP) THEN ACCHECKLOOP)=

MAX (CHECKLOOP )
910 NEXTCHECKLOOP
920 IFAC9)<>0THEN940
930 IFCON=ASC("I")THEN AC9>=1 ELSE AC9)=-1
940 IFCAC13)>AC12) AND AC9)<0)OR(AC13)<AC12) AND A(9)>0
THEN AC9)=-A(9)
950 ENDPROC
960 DEFPROCPLACEMENU
970 CLS
980 PRINT"PITCH"’
990 PRINT" REPL OFFPI/STEPPI/STEPPI/STEPT/STEPIT/STEP2ZT/S

TEFS"
1000
i010
1020
1030
1040
1050
1060
1070

PRINT’ "TIMING"
PRINT"PERIOD STEP-T"'’
PRINT‘ "VOLUME" ’
PRINT"ATTACK DECAY SUSTAINRELEASEMAXVOL.SUSVOL."
PRINT’" PITCH OF NOTE ="3F
ENDPROC
DEFPROCFOINTER( CHANGE)
PREVIOUS= (PARAMETER+CHANGE) MOD14

1080 DOWN=PREVIOUS+3
1090 IFPREVIOUS>7 THEN DOWN=DOWN+8 ELSE IF PREVIOUS>S DO

WN=DOWN+4
1100 PRINTTAB(0,DOWN) {MESSAGES (PREVIOUS)
1110 DOWN=PARAMETER+3
1120 IFPARAMETER®7 THEN DOWN=DOWN+8 ELSE IF PARAMETER>S

DOWN=DOWN+4
1130 COLOURI29%COLOURO
1140 PRINTTAB(0,DOWN) }MESSAGES (PARAMETER)
1150 COLOUR1‘COLOUR1I28
1160 ENDPROC
1170 DEFPROCPLAYNOTE
1175 IFTYPE>OTHENSO00
1180 ENVELOPE1,A¢7)+PITCHREPEAT EORi28,A(0),AC1),AC(2Z),AC

3), AC4) ACS) pACB) ACF) »AC10) ,ACIL) ,ACIZ) ,AC13)
1190 SOUND1,1,F,A(4)
1200 ENDPROC
1210 DEFFNI(X)
1220 =X+INT(ABS(X/10)+1)
1230 DEFFND(X)
1240 =X-INT(ABS(X/10)+1)
1250 DATA -127; 127,-127, 1274-127, 127,0,255,0,255,0,255,1

925541,127,1,127
1260 DATA -127,127,~-127,0,~-127,-1,0,126,0,126
1270 DATA PI/STEP,PI/STEP,PI/STEP,T/STEP1,T/STEPZ,T/STEP

3,PERIOD,STEP-T
1280 DATA ATTACK, DECAY, SUSTAIN, RELEASE» MAXVOL. »SUSVOL,.
1Z70 DEFPROCF

1300 F=(F+256)MOD256
1310 PRINTTAB(O,29)3" ="3F3"
1320 ENDPROC
1330 DEFPROCREP
1340 PRINTTABCO,2);"REP2"$ 3 IFPITCHREPEAT PRINT"ON " ELSE
PRINT"OFF”
1350 PROCDISPLAY
1360 ENDFROC
2000 DEFPROCTYPE
2010 PRINTTAB( 0,31) $TYPES( TYPE);
2020 ENDPROC
S000 ENVELOPE1,A(7)+PITCHREPEAT EOR126,AC0),A(1),ACZ),AC

3)sAC4) 4ACS) 604040404050

5010 ENVELOPE2Z,A(7)+PITCHREPEAT EOR128,0,0,0,0,0,0,A(8),
ACF) »AC10) AC11) 4AC12),AC13)
S020 SOUND&1014,1,F ,A(6)$SOUNDR100,2, TYPEK4-1,A06)
3030 ENDPROC

"3

4. A program to design
OPEs for complex soundeffects.

TE
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The word processorfor the BBC machine.
This ROM based word processor has
received superb reviews.
Supplied with full spiral bound manual and
cassette containing an example
documentandfree typing tutor program.
Now available from stock. Quantity
Discounts.

£39.00 + £1.50 p&p + VAT.

alta

A ROM basedspread
sheet program.

Debugging Program
2 machine code debugging programs — one
in ROM, one on tape. Essential for the
machine code programmer. Anideal
complementto the assemblerbuilt into the
BBC machine.

Disk Doctor
A ROMcontaining useful
disk utility programs.
Enables the recovery of
any data off the disk
including deletedfiles etc.

Mode 2 graphics, a machine code High speed and: high resolution
game much like the ‘Galaxians graphics are combinedin this game
found inthe arcades— veryfastand to produce an exciting game —
also workswith joysticks. almost identical to the original

£7.80 +VAT

\

High resolution graphics with

arcade version.

£7.80 +VAT

We give very peer
trade discounts

Cashor royalties — we
pay the best rates
around for any good
BBC micro software.

Our tapes are guaranteed to
work on all Operating Systems.

 

  

at has received
thousands of skill levels — more very favourable reviews — Fast and
features than any other chess game. addictive.

: £10.00 + VAT. £7.80 +VAT

Dep wea 16 Wayside,Chipperfield,
co TeEneyeares
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Ian Nicholls

JOYSTICKS
ONTHE

 

 

T
o
p
l
e

  Software to help you
use yourjoysticks 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
eyecks 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
moveit horizontally, then only
the other moves. Moving in any
other direction, both
potentiometers move. Figure 1
showsthis diagrammatically.

As the joystick is moved the
sliders move inside the
potentiometers, and the voltages
on the sliders range from 0 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
analogueto digital converter
(ADC) chip, the uPD'7002,
where they are converted into
numbers between 0 and 4095
which the machine operating
system then multiplies by 16 to
give numbers between O and
65520, as shown in the column
labelled ‘ADC reading’. These
readings thus changein units of
16. The chip used has a
resolution of 12 bits giving
numbers between 0 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 O and
65535.
 

Joystick Position ADC reading
Extremeleft — horizontal voltage, 1.8 volts 65520
Extreme right — horizontal voltage, 0 volts O
Top — vertical voltage, 1.8 volts 65520
Bottom — vertical voltage, O volts 0
 

 

 

  JOYSTICK

+1.8
VOLTS

HORIZONTAL
POTENTIOMETER

Fig. 4. The arrangementof the BBC Joysticks.

+1.8 VOLTS

VERTICAL
POTENTIOMETER

@ VOLTS

DRAWING FIRE!
Wehave progressed far enough
to write a short program to draw
on the screen. If we were to use
the values produced by the
ADCchip directly then any
points we plotted would rapidly
disappearoff the screen, since
we would betrying 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=Oto be
in the left hand cornerof the
screen so we will have to modify
the X value by subtracting it
from 65520.
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The ADVALfunction 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 explainedlater.
The four positive values 1 to 4
are the channel numbers.

Whatis happeningis 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
 

(1) readsthe left hand joystick’'s horizontal value
ADVAL(2) reads the left hand joystick’s vertical value

+ reads the right hand joystick’s horizontal value
ADVAL(4) reads the right hand joystick’s vertical value
 

ADVAL(0) performs the special
function of reading which of the
Fire buttons has been pressed.
If we use the statement:

fire%=ADVAL (@) AND 3

in a program then:
fire% = Omeans no button
is being pressed
fire% = 1 meanstheleft-
hand button is being
pressed
fire% = 2 meanstheright-
hand button is being
pressed
tire% = 3 means both
buttons are being pressed

We can nowtryListing 1 which
will run on a Model A orB. 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 edgeof the display
will appear and the message
‘Joystick No. Z', where Z will be
l or 2. If Z is 1 then the joystick
you are holdingis the left-hand
one, if Z is 2 thenit is the right-
hand one.It is worth putting
sticky labels on the joysticks to
remind you ofthis if yours, like
mine, are not marked in any
way.

SCALING UP
When you movethejoystick a
line of dots will follow its path
roundthe screen. If you now
move the joystick keepingit as
far from the centre position as
possible, you would probably
expectit to follow the edges of
the box. However, at the
corners of the box you will find
somethinglike this:

  

3
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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 wewill
have to use scaling factors
different from those given
above.Listing 2 gives us a
meansof finding out what these
newscaling factors should be.
Theywill differ for each
joystick.

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

MODEL A AND B

 

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

If you press the Fire button
on eachof the joysticks, the
message in the middle of the
screen will tell you which
number the computerassigns to
the buttons. You willfind,
hopefully, that Fire button 1 is
on the joystick which controls
channels 1 and2: this is the
left-hand joystick.
The bottom twolines of the

display produced by Listing 2
show the lowest and highest
values where ADVAL(1) 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 wewill 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(1) = 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
VALUEwill change. The
numbers under the columns
headed MINIMUM and
MAXIMUMwill 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 BBCjoystick show
that the ideal is not usually
possible.

If you want to makesurethat
the computeractually reads the
value 0, say, when theleft-hand
joystick is at the bottom ofits
travel and 1023 whenit is at the
top, then ADVAL(2) needs to be
scaled as follows:
Y= (ADVAL(2) -MINIMUM) *1923/ (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 ata
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 numberagainst
‘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-handjoystick
andits Fire button. Theleft-
handjoystick 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
5) draw using points
6) move to menu whichallows

changesof colour andof
drawing action (Procedure
PROCchng-col)

7) Clear the screen

Procedure PROCchng-col
1) Change the mode of

drawingaction from direct
over-plotting to the use of
Boolean options (Procedure
PROCchng-act)

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

Procedure PROCchng-act
1) Direct over-plotting (normal
drawing mode)

2) Draw using AND
3) Draw using OR
4) Draw using EXOR
5) Draw by inverting whatis

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
correspondinglogical
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 valuesin
the DATA statement. Line 870,
the READ statement, reads in
four variables onemin, onemax,
two and three. Readers should

42

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

onemin — minimum value
where ADVAL(1)
= ADVAL(2) for
left joystick

onemax — maximum value
where ADVAL(1)
= ADVAL(2) for
left joystick

two — minimum value
obtained on
channel,
ADVAL(3)

three — maximum value
obtained on
channel,
ADVAL(3)

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

570 REPEAT
580 PROCread(39,9)
599 IF fire$=l OR fire%=3 draw=l

ELSE draw=@:PROCE£lash

686 PROCcolour
616 PLOT plot%+draw,X,Y
626 UNTIL FALSE

The important elements of these
six lines are as follows:

PROCread(scale, T%) This
procedure readsthe 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
extremeleft of the joystick’'s
travel, it returns a value of T%,
and at the opposite endofits
travel, it returns a value equal
toT%+ 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:

726 VDU 28,9,31,39,398

PROCflash In order to be able
to draw successfully, most artists
need to be able to see the
pencil and paper. PROCflash
drawsa flashing cursor, which
showsthe point of our coloured
pencil. We needto beable to

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

PROCcolour Oneof the
facilities in this procedureis to
choose whetherto 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 PROCcolourin
the previous statement.

To use the program, then,
use the right-hand joystick by
movingit left or right to select
the colour, choice of lines,
triangles, etc, which you wish to
use, and pressits 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 ADVALstatement, 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) — RS423 input buffer

Y=ADVAL(-—3) — RS423 output buffer
Y=ADVAL(-—4) — printer output buffer

Y=ADVAL(-—5) — SOUND 0 buffer
Y=ADVAL(-—6) — SOUND buffer
Y= ADVAL(—7) — SOUND 2 buffer
Y=ADVAL(-8) — SOUND 3 buffer
Y=ADVAL(-—9) — SPEECH buffer
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100 REM Joystick Experimentation
110 REM by
120 REM 1 G Nicholls Dec 1982
130
140
150
160
170
180
170
200
210
220
230
240
250
260
270
280
299
300
310
$20
330
340
380
360
370
380
370
400
410

570

610
620

REM
REM Wait until 2 fire button is rressed
REPEAT

fireZ=ADVAL( 0) AND 3
buttonZz=( firex-1 x2
UNTIL( fireZ=1 OR firez=2)

MODE 4
REM
REN Rerest forever
REM

REPEAT
REM
REM draw box round edse of screen
REN
MOVE 010
PLOTS:127719
PLOTS» 127911023

PLOTS 1051023
PLOTS: 010

REM
REM rink Joystick no,
REM i-iefts 2-risht
REM
PRINTTAK( 13113)s "Joystick No,"+firez
REN
bultonZ=( firex-1 42
REM

REM rereat until fire dutton rressed
REM
REPEAT
REN
REM calculate x end » values
REM
X=1279-ALVALY Ltbuttond )*12777485520
Y=ADVAL( 2tbutton% 2*1025/65520
REM
REN Plot @ Point at XY
REH
PLOTS» Xe¥
REN
REH see whether button rressed
REM
firexX=ADVAL(O) AND 3
UNTIL( fireZ=1 OR firex=2)

REM
REM if button pressed» clear screen
REM and return to beginning
REN
cLG
UNTIL FALSE

Listing 4. Joystick experimentation.

o>
ol,

100
110
120
130

150

170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
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REM Drawing Program Using Jousticks

by
REM I G Nicholls December 1982
REM

140 REM Press "ESCAPE" to exit
REM

160 REM Kemove interlace to give steady picture
REM
#¥TVOs1
ON ERROR 60T02340

MODE1
REM
REM Initialisation
REM
DIM COL$(15)*ACT_COLK3)
ACT_COLZ( 0 =OLACT.COLZ( 1 =
ACT_COL%( 2 =3LACT_CULZC 4 )=7
RESTORE 310
FOR I1%=0T615
READ COLS( 1%)
NEXT

DATAbLacK sredssreensyel lowsbluesmasentarcueny whites

MODEL A AND B

 

   
  
  
  
        
    
    
    
      
    
      
      
  
  
  
  
  
  
    
      
      

 

     

        

      
    
  
  
    
  
  
  
  
    
  
    
        

 

     

   

  
>Le

100 REM Joystick calibration
110 REM bs
120 REM I G Nicholls Dec 1982
130 REM
140 ON ERROR COTO610
150 MODE7
160 DIM AC 4 )eMIN{ 4) 2MAX( 4)
170 FOR IZ%=1704
180 MIN( 12 =32000
170 MAX( 1% )=32000
200 NEXT
210 onemin=0fonemex=03 Lwomin=0? twomsx=0
220 REM
230 REM Remove cursor
240 REM
250 YDU231091190709070109090
260 PRINTTABC Os 1 5"CHANNEL” § TABK 15 3 "VALUE" 5 TAR( 23 3° MI

NIMUM" § TAB( 33 5"MAXIMUM"
270 Q$=STRINGS 375" ")
280 REM
270 REM Start of main Program loor
300 REM
310 REPEAT
320) PROCread
330 FOR I%=1T04
340 PRINTTAB( Or £42K1% DF "ALIVAL( "F1X5" D" FTARC IS SAC IX

)# TABC 25 )#MIN( 1% 3 TABC 35 DSMAX( 1%)
350 NEXT

— 360 IF fireZ=0 OR fireX=3 PRINTTAB 0+ £2 )50$5 :COTO380
370 PRINTTAB( 0712);"THIS IS FIRE BUTTON NO."sfirex
380 PRINTTABC 0914.)5"ADVAL( 1) = ADVAL(2) AT ~ min “jon

eming” a
390 PRINTTABK 23215)5"- mex "“sSonemax:” %
400 PRINTTABC O116)5"ADVAL(3) = ADVAL(4) AT - min "itw

oming™ *
410  PRINTTAB( 23917)3"- max "Flwomaxs" =”
420 UNTIL FALSE
430 REM
440 REM End of main rrosram loor
450 KEM
460 DEF PROCread
470 fireZ=ABVAL( 0) AND 3
480 FOR 1X=1T04
490 =A IZ)=ABVALC IZ)
SOO IF ACIZ)<MINC IZ) NINCIZ)=AC TZ)
S10) IF AC IZ)>MAXC IZ) MAXC 1X )=AC 1%)
$20 NEXT
530 IF ACL )=AC2) AND ACL )“8000 onemin=At 1)
540 IF AC1)=AC2) AND AC1)254000 onemax=At 1)
S50 If AC3)=AC4) AND AC3)<8000 twomin=AC3)
560 IF AC 3)=AC4) AND AC3)>54000 twoman=At 3)
570 ENDPROC
580 REM
590 REM Restore cursor
600 KEM +
610 VDUZ3107115255201020102090
620 CLS
630 END

Listing 2. Joystick calibration.

Peer iely
ers) FSbade

—eemmmmnanel SO warrs

Off

bla/whitesred/cyan:sreen/masdyvell/blueytlue/yellsmes/sree
nrcyan/redpwhite/bls

20 REM

   
     
  
   

      

 

      
     
       
       
   

   

330 REM Read in Jovstick calibration rarameters
340 REM from calibration rrosram
350 REM
360 PROCcelibrete
370 xx%=312Z%=05 plotz=683 col%=3
380 REM
390 KEM Kemove cursor
400 REM
410 VUUZ59091190907070905000
420 YEU25s 2249 2551 2557 2559 ot ZG) Bye eetes whl
430 BLOCKS=STRINGS( 45 CHRS224 )
440 US=STRINGS( 405" ")
450 KEM
460 KEM Get ur text window at bottom of sereen
470 REM
480 PROCWindow
490 REM
500 REM Create srarhics window
510 REM
520 YDU24 9 05 1325 1279510255
530 GeINKEY( 50)
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JOYSTICK ON THE BBC MODEL A AND B

540 REN
SSO REM Main prosram loor
560 REN
570 REPEAT
580 PROCread( 3750)
590 IF fireZ=1 OR fireZ=3 draw=1 ELSE draw=O0IPROCflas

600 PROCcolour
610 PLUT Plotitdrawsxry
620 UNTIL FALSE
$30 REM
640 REM End of main rrosram loor
650 KEM
660 REM Routine to rul rointer into text
670 REM window (rointer ~t- moved with
680 KEM right hand Jovstick)s also reads
690 KEM lett hend Jovstick values
700 KEM
710 BEF PKUCresd( scalesT%)
720 VIU2ZB 90» 31939930
730 x=a-ALVALC 1 kb
740 y=ADVALS 2 )ke-d
750 fireZ=ALVAL( 0) AND 3
760 »x=( e-ALVAL( 3)8f Dkscale/1023
770 tabZ=INT( xx )ESCALEX=INT( scalet0.1)
780 IF tab%<O THEN tab%=0 ELSE IF tab%>SCALEZ THEN tabZ

=SCALEX
790 PRINTTABL 090 $SPC( TKtLabZ Di" 4" FSPCC 39-TZ-Labdz 5
800 ENDPROC
810 REM
820 REM Calculate scaling parameters
830 REM for Jovstick values
840 REM
850 DEF PROCcalibrate
860 RESTORE 980
870 READ oneminronemax: twos three

880 b=onemsx-onemin
890 2=1279%onenax/b
900 d=1023tonemin/b
910 c=1023/b

920 b=1279/b
930 f=three-two
940 e=1279%Lhree/f
950 h=10238two/f
960 4=1023/f
970 f=1279/T
980 DATA 352959S68s 48165520
990 ENDPROC

1000 REM
1010 REM Draw flashing cursor
1020 KEM
1030 DEF PRUCTlash
1040 FOR JZ=0TO1
1050 GCOLS»3
1060 MOVE x-8su~8
1070 MOVE x#8ry-8
1080 PLOT BS) x-8yut8
1070 PLOT 85rxt8sut8
1100 GCULZZ%r»colX
1110 =NEXT
1120 ENDPROC
1130 KEM
1140 KEM First menu options
1150 REM
1160 BEF PROLcolour
1170 xx%=tab% DIV 4
1180 IF fireZ=0 OR firez=1 ENUPRUC
1190 IF %x%<4 colZ=xxXiGCOL 2%s col ZT ENUPROC
1200 IF xxX=4 PlotZ=842 ENDKOC
1210 IF xxX=5 rlotx=4: ENDPROC
1220 IF xx%=6 plotxZ=283 ENDPRUC
1230 1F xx%=7 lot%=68) ENDPROC
1240 IF xxZ=8 PROCChns.col SENLEROL
1250 IF xx%=¥ CLESENDPROC
1260 ENDPROC
1270 REM
1280 REM Iwo Line text window at bottom
1270 REN of screen
1300 REM
1310 DEF PROCWindow
1320 VIU28901319391 275 COLOUKIZ8 CLS
1330 COLOQURO
1340 PRINTTAHE Nef FTLOEKE

1350 COLOUR

1360 PRINTTAK( 440 BLOCKS
1370 COLOUR2
1380 PRINTTAB( 850 )F BLOCKS
1390 COLOURS
1400 PRINTTAB( 1250 )s BLOCKS)
1410 COLOURO!COLOURI30
1420 PRINTTAK( 1608" TRI "5
1430 COLOUK1ICOLOUR131
1440 PRINTTAK( 20,0)5°LIN "5
1450 COLOUR2}COLOUK132
1460 PRINTTAB( 24,0)5"DLN "5
1470 COLOURS: COLOUR129
1480 PRINTTAH( 2890)3"PNT "4

1490
1500
1510
1320
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
11810
1820
1830

1840
1850
1860
1870
1880
1890

1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070

COLOURO}COLOURISO
PRINTTAB( 3230)5"COL *5
COLGUR1 3 COLOUR131
PRINTTAB( 365007"CLS "3
COLGUR1283COLOURS
ENDPROC
REM
REM Second menu ortions
REM
BEF PROCchns.col
VEUZ8 9 0132939929
COLOUR SICOLOUR 1263CLS
PRINTTAB( 020 )3"CHANGE COLOUR ACTION?"#
COLOUR OFCOLOUR 131
PRINTTAB(2200)h" YES "$
COLOUR 130
PRINTTAB(3070)F" NO "3
COLOUR 3ICOLGUR 128
Q=INKEY( 100)
REPEAT

PROCread( 15122)
UNTIL (firez=2)

IF tabx%<8 PROCchnsact
PROCalter_col
ENDPROC
REM
REM Third menu ortions
REM
DEF PROCchns_act
VDU2850931939929
COLOUR 3ICOLOUR 128:CLS
PRINTTAB( 090 )#"COLOUR ACTION "i
COLOUR O3COLOUR 129
PRINTTAB( 1470)3"NORM "5
COLOUR 130
PRINTTABC1970)5" AND "3
COLOUR 131
oa. OR "3
COLOUR 129
PRINTTAB( 2910 )3"EXOK ”
COLOUR 130
PRINTTAB( 34905" INV ”
COLOUR 3:COLOUR 128
Q=INKEY( 100)
REPEAT

PROCread( 24114)
UNTIL (firex=2)

Zh=tadx% DIV 5
GCOL ZXscolZ%tPROCWindow
ENDPROC
REM
REM Fourth menu or tions
REM
DEF PROCalter_col
VDU28 207131939529
COLOUR SICOLGUR 1285CL3
FOR I%=0TUS

LX=LEN( COL #( ACT.COLZC1%)))
PRINTTAB( 010 )"CHANGE COLOUR "$145" ~ "SCOLSC ACT.C

_

OLZC 1%) FSPC( 20-L2 5
2080
2070
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
ela
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390

COLOUR OCOLOUR 129
PRINTTAK( 3090 )5"YES "i
COLOUR 130
PRINTTAB( 3450)5" NO “3
COLOUR 3iCOLOUR 128
G@=INKEY( 100)
REPEAT

PRUCread( 7130)
UNTIL (firez=2)

YDU28 90» 31139129
IF tabz>3 6OTG2300
PRINTTABC Or 1 5885
Q=INKEY( 50)
REPEAT

xx=( e~ALVAL( 3 KT 15/1025
Labz=INT( xx)
IF tab%<O THEN tab%=0 ELSE IF tabx%>15 THEN Lah%

LZ=LEN( COL$( tab% ))
fireZ=ALVAL(O) AND $
PRINTTAB( 1890 )FCOLS( LabZ SSPC( 20-12 7
UNTIL ( firez=2)

ACTCOLX( I% etabzLVOULI» 147 babZ%109090

NEXT
PROCwindow
ENDPROC
REM Restore normal cursor
YIU23909119255701010102070
VIU2Z6ICLS
REM Print "error" pessese

REPORT
PRINT" at line "#ERL
END

Listing 3. Drawing program usingjoysticks.
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COMPUTER COMPANY LIMITED

choice for microcomputer components

QUALITY&VALUE
Every productin our catalogueis carefully selected as
being of the highest quality and is backed by our
12 month “no-quibble” guarantee. Mostof our rangeis
purchased trom leading manufacturers such as Texas
Instruments, Motorola, National Semiconductor, Intel
etc. Our bulk buying power and low overheads ensure
that these products are sold at the lowest possible,
often unbeatable prices.

BBC MICROCOMPUTERS AND ACCESSORIES

BBC COMPUTERS

Model B £346.95
ModelB + Disc Interface £441.95

BBC MICRO DISC DRIVES

BBC31_ Single 100K Drive
Expandable to 2x 100K £229.00

BBC32 Dual 100K Drives £340.00
BBC33 100Kes

BBC 3 £122.00
BBC34 Dual 400K Drives £649.00

All disc drives (except BBC 33) complete
with Manual, Utilities Disc, and
Connecting Cables.

BBC UPGRADEKITS

og Complete AtoB Upgrade £44.75
BBC 16K Memory £18.00
BBC 2 Printer/User 1/0KK £ 7.50
BBC3 Disc Interface Kit £95.00
BBC4 AnalogueInput Kit £ 6.70
BBC5 Serial 1/0 Rab Kit £ 7.30
BBC6 Bus. Expansion Kit £ 6.45

All kits are supplied with full fitting
instructions.

 

 

BBC35 Disc 1/0 Cable 34W IDCto ACORNSOFT BOOKS FOR THE
2x34wayCardEdge £12.00 BBC MICRO

BBC36 Disc PowerCable £ 6,00
BBC44 AnalogueInput Plug SBD01 Creative Graphics £ 7.50

& Lever £ 2.25 Seon nee Charts : 7.50
isp 7.50

vane Woe £3.50 S8D03 Forth £ 7.50
* Please ring for current delivery on

BBC ACCESSORIES Acornsoft/products before ordering.
BBC45 Joysticks (per pair) £11.30
BBC67 Eprom Programmer £57.95

(assembled)

 

  
Ragetine) SECACOMRONENTSACORNSOFT delivery °"d 6522 £3

74LS244 £0FOR THE BBC 74L$245 £0SBE03 Business Games £ 8.65 74L$163 £ 0.SBEO4 Tree of Knowledge £ 8.65 DS3691N £ 4.SBEO2 PeekoComputer!nc DS88LS120N £4Manual : £ 8.65 UPD7002 £4SBEO1 Aigepren Manipulation 8271
K £ 8.65 20 Way Header

SBX01_ Creative Graphics
Cassette

SBX02 Graphs &Charts
Cassette

SBBO1 Desk Diary!lncManual £ 8,65

 

DELIVERY&SERVICE
Weguaranteeto despatch by 1st class post or Securicor
every orderreceived by us up to 3.30pm thatday,for
goodsavailable from stock. That meansthat, due to
our commitmentto massive in depth stocks, better than
95%of our product rangeis available to you within 24
hours. Every productwesell is supported by our
technical enquiries department'and datasheets are
available on most products.

 

   

 

26Way Header
£ 8.65 34 Way Header

ay Header
£8.65 15WayD Skt

6 WayDin Skt
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SBLO2 Lisp Cassette £14.65 j
SBL01 Forth Cassette Saas fey irae

BBC CONNECTORS SBG0/ SphinxAdventure, £868 BBC SOFTWARE INROM.
BBC21_ Printer Cable and Amphenol SBGO3 Monsters £ 8.65 Wordprocessor “View £52.00

Plug (notassembled) £13.00 SBG04 Snapper £ 8.65 1.0 MOS £36.00
BBC22 User PortConnector and $BG15 Planetoid £ 8.65

Cable 36” 46 SBGO6 Arcade Action £10.35
BBC23 Cassette Lead £ 3.50 SBGO5_ Rocket Raid £ 8.65
BBC 24 7 Pin Din Plug £ 0.60 SBG13 Meteors £ 8.65
BBC25 6Pin Din Plug £ 0.60 SBG14 Arcadians £ 8.65
BBC 26 5Pin Din Plug £ 0.60 SBG10 Chess £ 8.65

THE ABOVE LIST SHOWS JUST A FEW OFTHE ITEMSIN STOCK. PLEASE
TELEPHONE YOUR REQUIREMENTS — OR BETTER STILL SEND FOR OUR FREE CATALOGUE

Carriage Orders up to £199 at

TAUeresNcers\ shia

Lgfhe,

MIDWICH Rotatits: COMPANYLIMITED
RICKINGHALL HOUSE, RICKINGHALL, SUFFOLKIP22 1HH

e304 1510), aeekTemeto-read
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Please complete this couponfor a copy of our FREE
catalogue.

i NAME

i ADDRESS,

 

 

\ TEL. NO.

eneees es es es

 

 



S Draper.

To take a machine
code program from
memory and printit

out in assembly
language on the
screen,just read this
article.
ra

a
S

   

he program given here

will take a machine code

program from anywhere

in memoryandprintit out on the

screen in assembly language.I

foundit particularly usefulfor

understanding how some of my

old machine code programs

worked when I wanted to modify

them (I know — we shouldall

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 whichthe start

addressis input (line 50). The

use of EVAL hereallows the

address to be typed in in

hexadecimalnotation whichis

mucheasierfor the userto relate

to than a long decimal number.

The table of variables used
 
 

 

  

(below) should be of

considerable assistance to those a 6502 machineof course), but Note also when converting to

who wish to convertthe program

_

note that the ? operator (eg line other systemsthe use of

to run on other machines. This 150) is BBC for PEEK or POKE instruction *FX15, 1 in line 260.

should not provetoo difficult (on depending on context. Thus: This simply clears the keyboard

type ahead buffer. This could be

ADD? I= VALUE means POKE (ADD +1, VALUE iseinoedign theese taasehte
°KDD=VALUE means POKE ADD, VALUE; and ise :

VALUE=ADD?I means VALUE= PEEK (ADD + 1)

TABLE OF VARIABLES ig Saar
ee wasSee

NAME USE
Paes Rao

MNEM$(X) Mnemonicsfor the 56 different 6502 instructions. tees ee

PRES(X) Prefixes for the various addressing modes. phase pe

POST$(X)  Postfixes for the various addressing modes. a aie

OPS(X) No.of the instruction with code X in the above Sha ee esata

arrays.
rte = chases

OPM(X) No. of theoesmodeof the instruction ees Carre

with code X. 8oiA

N(X) No.albyes taken upby instructions with add. ae Se

mode A.
eae Worn=r]

ADD Address presently being disassembled. Pe neways

MO No.of instruction presently being disassembled. pana STYRO?
es) Nete=k}
herded reNae

Table 4. A table of the varlables used.
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260 GET A$
265 IF A$«»””THEN 260
The purposeof lines 250, 260is
simply to wait for a keypress at
the endof printing a full screen
before going onto the next.

USING THE PROGRAM
This should present no
problemsto anyonewith any
previous experience of machine
codeasitis fairly self-
explanatory in use — simply

MODEL A AND B

 

enter the desired start addressfor
disassembly in Hex and sit back.
The machine codewill be
printed outin the following
format:
ADDRESS MACHINE CODE

PROGRAM STRUCTURE

ASSEMBLY LANGUAGE
Note that with jumps and
branchesit is the target address
that is printed out in the assembly
language section, even with

 

 

Statement Function Action

Lines 10-70

|

Setup Readsdata into the arrays.
Line 80 Start of main Eachloopprints out one

loop complete screen of assembly
‘ language.

Line 90 Headings Clears the screen and prints
column headingsout.

Line 100 Start of Each loop prints out one
secondary loop |instruction.

Lines 110 Secondary Prints current instruction and
-240 loop increments addresspointer

; (ADD)
Lines 250 Key wait Waits for a keypress before
-270 doing next page of program.

Line 280 Target add. Prints out target addressfor
relative branches in Hex.

es 300 Data All the neededdata.  

relative branches.
If the disassembler

encounters a byte with no
correspondinginstruction
‘GARBAGE'will be printed out
as its assembly language
equivalent.

Disassembler should run
equally well on a Model A or B.

MINEMON IC

styeis
OraToned
ateta
ateter
Saert
woreTere)
hatortor)
agcorral

eleR   
Table 2. The program structure.

>LIST
232 DIM MNEM$(56) ,PRE$(13) ,POST$(13) ,OPM( 256) ,OPS(256)

»N(13)$FORI=1T013%3 READN(I) NEXT
1005 REPEATREADA,B,CiOPS(A)=BI0PM(A)=CSUNTILA=255
10610 FORI=1T0133READPRES(I) ,POST$(1I) SNEXT
1020 FORT=0T056%3READMNEM$ (I) {NEXT
1030 INPUT"START ADDRESS" ,ADD$! ADD=EVALADDS
1035 N(O)=1
1037 @Z%=&A00
1040 REPEAT
1045 CLS$PRINT"ADDRESS CODE
1050 FORI=2T023
1060 OPERAND=?7ADD
1062 MO=OPM(OPERAND)
1065 PRINT*ADD;" 1g
1070 FORJ=1TON(MO) {IFADD?(J-1)<16THENPRINT"O”;
1075 PRINT*ADD?(J-1)3" "3 $NEXT
1080 PRINTTAB( 20,1) }MNEM$(OPS(OPERAND) ) $PRES(MO)$
1085 IFMO=11THEN2000
1090 IFN(MO)=1THEN1110
1095 IFN(MO)<2THEN1110
1100 FORJ=ADD+N(MO)-1TO ADD+1 STEP-12 IF?U<16THENPRIN

T"o"3

1105 PRINT*?J3 SNEXT
1110 PRINTPOST$ (MO)
1120 ADD=ADD+N (MO)
1130 NEXT
1135 A=GET
1134 *FX15,1
1140 UNTILO
2000 IFADD?71<128THENPRINT*(ADD+2+ADD?71) ELSEPRINT*(ADD-2

56+2+ADD?1)
2010 GOTO1120
4000 DATA1,1,3,2,2,3,3,2,2,2,2,3,2
3000 DATA &60,1+3,8655154,869,1,5,87D4146,879,1,7,R8b1 ly
8,871,1+9+875,1,10
S010 DATA &2D,2,3,8&25,244,829 4245, 83D, 246,839,257 ,82142
+8,831,2,9,835,2,10
5020 DATA 10434241443434643)4)81E +3465 2243,10,890,4,1158

BO,5,11,8F0,6,11,820,7,3,8249,7,4
5030 DATA 48,8,11,800,9,11+16,10,11,0,11,1,850,12,11,870
213,11,8168,14,1,808,15,1 é
5040 DATA &58,16,1,888,17,1,8C0,18,3,8&C5,18,4,8C9,18,5,8

MNEMONIC"’
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DD,18,6,809,18,7,8C1,18,8,8D1,18,9,8&05,18,10
S050 DATA &8EC,19,3,8E4,19,4,8E0 419,45, 8CC,20,3,804,20,4,8
C0,20,5,8CE,21,3,806,21,4,8&DE,21,6,804,21,10,8CA,22,1,888
+231
S060 DATA 84D,24,3,845,24,4,849,24,5 85D 424464859, 24,746

5+24,8,851,24,9,855,24,10
5070 DATA &EE,25,3,8E6,25,4,8FE,25,6,8F6,25,10
S080 DATA &E8,26,1,8C8,27,1,84C,28,3,86C,28,12,32,29,3,8

AD, 30,3,8A5,30,4,8A9,30,5,86D,30,6,8B9,30,7,8A1,30,8,881,
30,9,885,30,10

5090 DATA &8AE,31,3,8A6,31,4,8AZ,31,5,8BE,31,7,8BS,31,13,
&AC+32,3,8A4,32,4,160,32,5,8BC,32,6,884,32,10
5100 DATA &4A,33,2,849E,33,3,846,33,4,&5E,33,6,856,33,10
S110 DATA &EA,34,1,13,35,3,5,35,4,9,35,5,81D,35,6,819,35
+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,&2E
240,3,826,40,4,8&3E,40,6,836,40,10
5130 DATA &6A,41,2,86E,4143,8656,41549,87E + 941,6,875,41,10
5140 DATA 64,42,1,96,43,1,8ED,44,3,8E5,44,4,8E9,44,5,8FD
94456,8F9,44,7,8E1,44,8,8F1,44,9,8F5,94, 10
5150 DATA &38,45,1,8F8,46,1,878,47,1,88D,48,3,885, 48, 4,8

9D 148+6,899,48,7,129,48,8,891,48,9,895, 98,10
5160 DATA &8E,49,3,886,49,4,896,49,13,88C,50,3,884,50,4,
&94,50,10
S170 DATA &AA,S1,1,8A8,52,1,8BA,53,1,88A,54,1,89A,55,1,8
98,56,1,255,0,0
100006 DATAAkekeRMX,RY, CBX)

BeeTBeeXBey (Ry) By!

10010 DATA GARBAGE,ADC,AND,ASL,BCC,BCS,BEQ,BIT,BMI,BNE,B
PL,BRK,»BYVC,BVS,CLC,CLD,CLI,CLV,CMF
10020 DATA CPX,CPY,DEC,DEX,DEY,EOR,INC,INX,INY,UMP,JSR,LD
4,LOX,LDY,LSR,NOP,ORA

10030 DATA PHA,PHP,PLA,PLP,ROL,ROR,RTI,RTS,SBC,SEC,SED,SE
I,STA,STX,STY, TAX, TAY, TSX, TXA, TXS, TYA

Listing 4. Disassembler program. 
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Sofiaele
REGISTERED REFERRAL
CENTRE FOR THE BBC PROJECT

Ht BBC MICRO
BRITAIN’S LARGEST SINGLE
-MICRO USER GROUP

MEMBERSHIP NOW EXCEEDS13,000.
13,000 members can’t be wrong — BEEBUGprovides 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--ibrary.
10 Magazines a year. First issue April 1982. Reprints of all issues available to members.

SCREEN SHOTS FROM PROGRAMS
IN BEEBUG MAGAZINE

RACER
NOVEMBER
1982

ENVELOPE
EDITOR
NOVEMBER 1982

ereg

SPACE
CITY
DECEMBER
1982

3D SHAPE
DECEMBER
1982

ARTIST
Painting by
Joystick
DECEMBER1982

April Issue: 3D Noughts and Crosses, Moon Lander, Ellipse and 3D

Surface. Plus articles on Upgrading to Model B, Making Sounds, and
Operating System Calls.

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

June Issue: Mazetrap, Mini Text Editor, Polygon; plus articles on

upgrading, The User Port, TV set and Monitor review, Graphics part II, More

Assembler Hints, Structuring in BBC Basic, plus BBC Bugs.

July Issue BEEB INVADERS and other programs—plus articles on

using the Teletext mode, BBC cassette bugsfix, Software Review, using user

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

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

ProcedureLibrary.

October Issue: Program Features: Alien Attack; Calendar Generator;

Union Jack; Memory Display utility. Plus articles on Beebugging; Improving

Key Detection; Acorn Press Release on 0.S.H.2; and IssueII 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 Emiulator, 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 numberof Hints & Tips, and a guide
to our past issues and their contents.

Dec/Jan Issue: Program Features: Space City {invader-type game),

Breakout, Artist (Joystick painting program); Rescue (miraculously retrieves
programs after bad loading or ‘Bad Program’ message); and Pack—a

program to compact Basic programs. PLUS Disc System Review, Software

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

model A; How to accessthevideo controller chip; and ideas for the newcomer;

plus a new crop of Hints and Tips.

BEEBUGSOFT: BEEBUG SOFTWARELIBRARY
offers members a growing range of software from

£3.50 per cassette.
1. Starfire (32K). 2. Moonlander {16K). 3D Noughts and Crosses (32K). 3.
Shape Match (16K). Mindbender (16K). 4. Magic Eel (32K). 5. Cylon Attack
(32K). 6. Astro-Tracker (32K).
Utilities: 1. Disassembler (16K). Redefine (16K). Mini Text Ed (32K).
Applications: 1.-Superplot (32K). 2. Masterfile (32K),

13% DISCOUNT TO MEMBERS
ON THE EXCELLENT WORDWISE
WORD PROCESSING PACKAGE—
THIS REPRESENTS A SAVING OF

OVER £5.00.

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 Counrties £23.00
Make cheque to BEEBUG and send to: BEEBUG Dept 7, 374 Wandsworth Rd., London SW8 4TE

Sendeditorial material to: The Editor, BEEBUG, PO Box 50, St. Albans, Herts AL1 2AR
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EDUCATION/INFORMATION
ROPOEBIW ie si cione ex oererwkc we wd 50
Weall know that the planets go round the
Sun but have you ever watched them doing2 Hee

56
Turn the tables on your children or, perhaps
on your parents!
BEC Bits ‘ 60
A pot pourri of ideas for the budding
programmerto makeuseof.
In Chorus ‘
The SOUND and ENVELOPE commands in
full three-part harmony.
Memory Saver #1
Preserve your RAM...
Hints and Tips ........................ 67
A selection of ideas from our authors to help
you make moreof the micro.

Sound AndVision 72
And, as you might have guessed, that’s ex-
actly whatit’s about!
Memory Saver #2
More ideas on keeping memory usage lower
than you might expect.
3-D Animation ........................ 82
Going round and round in colour could be
guite an Alien experience!
GCOLApplications 85
A passing thought onthe use of graphic col-
our.
Memory Saver #3 ;
Ourfinal tip to save those extra bytes.
User HOBO wiiisice vndacd ox eeese eee88The information culled from many months of
hard use.
Bibliography
Volumesof su

 

 



C RB Dickens

 

KEPLER’S
LAWS
 

ince Kepler discovered
the three laws which bear
his namerelating to the

physical motionsof the planets,
and Newtoninterpreted them
-with his theory of gravitation,
(helped by the apple!), the
movementof the planetsin 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
proportionalto the cubeof the
distance from the Sun.

Scientists have often tried to
find a formula which will give the
relative distancesof the planets
from the Sun. Thereis one well
known formula knownas Bode’s
Law which worked well with the
knownplanets. (Planets as far out
as Saturn have been known as
stars in the sky since early
civilizations realized that these
‘stars’ were wanderers — planets
— amongthefixed stars). For
this law, take the numbers3,6,
12, etc, doubling each time; add
4 andstart with 4 to get the
sequence 4, 7, 10, 16, etc. When
Uranuswasdiscoveredits
relative position came very close
to 196, the eighth numberin the
series. Howeverthe law fell down
badly following the discoveries of
Neptune and Pluto at 301 and 396
whentheseries predicted 388
and 772.

LOOKING ATIT

The planets, themselves, revolve
around the Sun more orless 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

50

 

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

 

   
 

oblatenessof the ellipse, between
acircle, eccentricity of 0, anda
straight line, eccentricity of 1)
are so small thatfor all but two of
the planets, on a scale thesize of
a computerdisplay screen, the
orbit is indistinguishable from a
circle. Thus a viewer
approachingthe solar system
from say the stars Vega or
Deneb,North of the ecliptic,
would see the planets’ orbits
throughhis imageintensifier
much asthey are seen in this
simulation. If that same extra
terrestrial being has some means
of variably expanding his own
time frame then hewill see their
relative motionsas they are
portrayed bythis program. Of
course, he would need to
suppress, as has been done here,
the overwhelming brightnessof
the sun with his photon inhibitor.

The two exceptions to circles,
Mercury andPluto, clearly show

aD

up as ellipses when viewed ata
suitable magnification. Pluto, in
fact, appears to comewithin the
path of Neptunesuchisits
eccentricity, although since
Pluto’s path is inclined at 17
degreesto the ecliptic it does not
comewithin millions of
kilometres of its neighbour.
There will seem to be a large gap
betweenthe orbits of Mars and
Jupiter. This is represented by
the fifth numberof Bode’s Law
and approximately establishes
the orbits of the minor planets, or
asteroids, which are not shownin
this simulation.

THE PROGRAM

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

soe
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4

variables. (Typed as shownit will
run on a Model A)

Take care to distinguish

betweena single quote (line

feed) and a double quote

(surrounding an alphabetic
string). Integer variables are
used wheneverpossible to save
memory space.

Lines 20-100 set the orbital

elements. Line 270 is long, and

has to be typed as shownsince 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 minoraxesof
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

numberofpointsis threeorless

(line 480) then the points are

plotted ‘freely’. Lines 560-600

removethe four previous points

whichplotted a planet's position,

but retain a single point to show

whereit has been, andlines 610-

640 plot the new position.

  

 

29 D%(6)=S58:P% (0) =88
30 bO$(1)=108:P8(1)=225
40 D*(2)=156:P%(2)=365
50 08(3)=228:P8(3)=687
60 D¥(4)=778:P% (4) =4333
78 D8(5)=1427:P8(5)=10759
‘BY DS(6)=2870:P% (6) =30685
96 D¥(7)=4497:P%(7)=60198

168 O(8)=5969:P%(8)=9674)
lle CS$(#)="MERCURY "
126 CS$(1)="VENUS "
130 C$(2)="EARTH "
140 CS$(3)="MARS "
158 CS$(4)="JUPITER “
160 CS$(S)="SATURN “
170 CS$(6)s"URANUS "
180 CS(7)="NEPTUNE "
194 cS$(8)="PLUTO "
208 MODE 7
219 HS="PLANETARY
220 PRINT'SPC(5);x4$

  

    
    

  

  

   

    

  

   

    

  

VIEW ",S%

  

250 St=S%-1L:SIZE=D8 (S%) /375   

  

  GET=32
284 FOR J¥#¥ TO 82L(5%) S02 NEXT

298 MODE 4:VDU 19,0,4,6,0,0

306 VDU 24,420; 32;1279;832;
310 VDU 29,870; 432;
320 «PRINT 'SPC(5)7a9

 

  

     

340 FOR J¥=0 TO SB
35 PRINT C$ (J¥%) ;D% (J%) SNEXT

 

    

  

 

@3=131594
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Dim D¥(8) ,P¥(8) ,-1(8) -A¥(8) ,-B8(8) -CS (8) 380

OR BL f S"

230 INPUL'' "HOW MANY OF THE 9 PLANETS Do YOU wiSd TO

240 fF $%>¥9 OR S¥<L THEN PRINT''"SYPE 1 vo 9";GOTO 230

260 CNPUT'''*'"fLab INTERVAL (DAYS)"''"TYPE A NUMBER TO

SHOW ‘THE PLANETS'™'"POSITLONS AT INTERVALS OF ",7T

270 fF T<P%(S%)/90 OR T>P%(S%)/10 THEN PRINT'; T" DAYS

ARE UNSUITABLE FOR" ' "VIEWING ";S¢+1;" PLANETS"'!

IN’ (PS (S%)/50);" DAYS ARE SUBSTITUTED" ' ! "PRESS

SPACE BAR TO CONTINUE” :f=P8(S%)/50: REPEAT UNTIL

THINGS TO TRY

1) Look atthe 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) Viewall 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 Venusis the Evening
Star, as distinct from the
Morning Star,is it approaching
the Earth or receding?

HALLEY’S RETURN

In 1986 Halley's cometwill return
to the environsof the Earth. You
can see this object's orbit by
substituting it in the program in

FOR Jt=0 TO S%

 

placeof Pluto.

100 D¥(8)=2700:P%(8) #27740
460 LF J%=8 THEN B=0.967:B=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 moreplanets.

POTTY Tt AkFa Sl ae a

a pays  €RATH YEARS

3
ry

Layaeeee
Cora mere?

Typical screen displays produced by °
the program.

390 PRINT C$(J%)7P%(J%) /365
4U8 NWEXT:@8"2570
418 PRINTTAS(G6,31)"PRESS SPACE BAR FOR ANOTHER View";

420 NS=0:m=0:G=PL/180

430 FOR J$=0 TO 8:K=D%(J%)/SIZE

446 A=R:B=R: E50
450 LE J$=0 THEN E50,2:B=A*U.98
460 IF J$=8 THEN E=¥.26:B=A*0.96

470 P=Ps(J%)/T
480 LF P>3 THEN P=L{NT(P+0.5)
499 L£(J%)=L (J%)+360/P
500 Y=G*l (J%)
510 xX=A* (COS (Y)-£)
520 Y=B*SIN(Y)
530 IF N¥=l THEN 550

546 LF J$=2 THEN VDU S:MOVE X,Y: PRINT"e" :Ne=1

550 vDU 4
560 PLOT 71,A%(J3%)+2,8%(J%) +2

660 matt

680 @8=131594

708 @8=25790

570 PLOT 71,A%(J%)-2,B% (J8) +2

580 PLOY 71,A%(J%)+2,B8(J%)-2
598 PLOT 71,A%(J%)-2,88 (J%)-2
690 PLOT 69,A8(J%) ,B% (I$)
610 PLOT 69,X+2,¥+2
626 PLOT 69,X-2,¥+2
638 PLOT 69,X+2,Y-2
640 PLOT 69,X-2,Y-2
650 As (J%)=X2BS(J%) =Y: NEXT

670 PRINT£AB(15,5) , LNT (m4)

690 PRINSAB (25,5) M/P% (2)

71W C=INKEY(0):{fF C#32 THEN RUN
728 Goro 438
730 END

330 PRINS '"DISTANCE FROM(8 SPC]DAYS [3 SPCJEARTH YEARS"

'YSUN, MILLLONS"'"OF KILOMETRES"!

369 PRINT'' "SiMe SO ORBLT."'" (5 SPC)IN YEARS"!
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he gameof Life was
invented by John Conway
of the University of

Cambridgeand wasfirst
described in Scientific American
in October 1970. It is a game with
simplerules, but it can produce
complex and beautiful patterns.
The gameis played on a large
grid of squares, each square has
two states, Alive and Dead, and
alternates between thesestates
accordingto the followingrules:

1) Every live cell with two or
three live neighbourssurvivesto
the next generation.
2) Every live cell with more than
three or less than two live
neighboursdies.
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 shownin the photographs.
The glider moves up and to the
right every two generations, the

R-Pentomino growsincredibly,
lasting 1137 generations before
becomingstable and the
spaceship movesto the right one,
square every two generations.

The program is in two halves:
a section in BASIC to allow the
userto input his patterns, anda
section in machine code which
updatesthe board. The screen
layout on the BBC Microis very
complicated, andthisis reflected
in the complexity of the machine
code program. The program is
geared for speed and so takes up
a lot of memoryspace,it won't fit
on the Model A.

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

EO
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A gameto play that
really is true tolife!

PROGRAM STRUCTURE

Line Action | ;
 

10-30 Printtitle
40-70 Input width and height of screen
80 Assemble machinecode routine
90-120 Set up variablesfor plotting
130-240 Plot design on screen
250 Call machine codesubroutine repeatedly
280-290 Start of loop for two pass assembler
310 Set upinitial pointers into TABLE
320 Set upinitial pointers onto screen
330 Set Na previousline pointer to screen (dummyat |

start
340 Set up vertical character count
350 Set up vertical pixel count
370 Set up maskforplotting
380 Set up horizontal character count
390 Set up horizontal pixel count
400 Get a byte from the screen conteining eightalive

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 oneto the live cell count of the

surroundingcells
440 Add &7Fto its own live cell. count
460-490 The cell is alive in the next generationif the cell

countis 3(birth), &82 or &83(remainsalive)
500 The cell is dead or dying so rub out pixel on screen

using plotting mask
510 Thecell 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, incrementthe plotting pointer to screen

 
560 Incrementthe pointer into TABLE
570 Decrement the numberof the currentpixel,if it is

notthe last pixel in the byte, loop back. Otherwise:
580 Read the next byte to be scanned,
590 Decrementthe horizontal character countandifit

is not the last character, loop back. Otherwise:
600 Moveto the next line on the screen and the next

line in TABLE
610 Decrementthe vertical pixel count and loop backif

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 Decrementthe vertical character count and loop

if it is not the last
650 Return
Table 3. A description of the program.   

==
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MODEL B
ERE

character) of the board you want. dead ones (black/white). When be put back on the screen.If you
The program thenclears the you aresatisfied with the want to start press Escape and
screen, and placesacursoratthe pattern you have drawn, press type RUN.Becareful of the
centre of the board. Move the Return and the program will edges of the board as the
cursor around with the cursor produce the next generations. program does not checkfor
controls, and use the Space key If you want to edit the picture collisions with them, and some
to flip between live points, and press any key andthecursor will strange patterns can result.

   
Sometypicallife formations: Please note that these are not
from the program given here!

VARIABLES

 

Variables Use
 

LOOP Loop to print double heighttitle
W% Width of screen in characters and then pixels
H% Height of screen in characters and then pixels
X%,Y% The position of the cursor
C% ASCII value of character input
B% is O if the cursoris plotting deadcells

is 1 if the cursoris plotting live cells

Table 4. A list of variables and their use.

VARIABLES

Location Content

\ &70,&71 Address in TABLEof 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 numberof the character being scanned
&77 The vertical numberof the pixel being scanned
&78 Plotting mask
&79 The horizontal numberof the pixel being scanned
&7A The contents of the current byte being scanned
&7B The horizontal numberof 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 programstoresits information in memory.
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10 MODE7:FOR LOOP=1 TO 2
20 PRINTTAB( 12) $CHR$ (132) $CHR$ (157) $CHRS(131) SCHRS(

141)3"LIFE “3CHRS$ (156)
30 NEXT LOOP
40 INPUT TAB(S,10)"WIDTH IN CHARACTERS (4-39)",W%
50 IF W%<40RWA>397 GOTO40
60 , INPUT TAB(S)"HEIGHT (4-31)",H%

TFH%<40RHA231 GOTO6D
GOSUB 270
MODE43V0U23; 62023050303
*FX4,1
HXA=HLKG I WZWAKB
XX=WA/Z2YABHA/2
BX=0 REPEAT

REPEAT PLOT69+X%*4,1024-Y2K4
CZ=INKEY (2)
PLOT70,X%"4,1024-YX44
IF C%#136 X%=(XZ+WX-1) MODWA
IF CX#137 X%=(XX%+1 MODWZ
IF CX#138 Yx=(Y%+1 ) MODH%
IF CX#139 YA=(YA-1+H%)MODH%
UNTIL CAK>M1

IF Cx=95 Ex#1-BX
GCOLO,B%LPLOTS69 » X24, 1024-Y2K4
UNTIL C%#13

REPEAT CALI. LIFEtUNTIL NOT INKEY(0)
GOT0120
DIM LIFE 300,TABLE 2000
FORJ=0TO2ZSTEP2

290 PX=LIFESCOPTJ
360 LIFE
310 LDA#( TABLE MOD 256):STA&702STA&7ESLDAS( TABLE DIV

254) SSTAR7LISTAR7F
320 LDA#O STARZZ2STAR7CILDAFRSBS STAR7SISTARTD
330 LDA#FRC 0S STAR7S
340 LDAFHZI STARTS
350 +WOF LDA#BSSTAR77
370 +LIN LDA#&7F {STARTS
380 LDAFHZISTAR7TE
390 LDA#71STA&79
400 +CHARLOF LOY#03LDA(&72),Y
410 ASLAISTAR7A
420 +PIXLOP LDA&7ASASLAISTAR7AILDY#8iLDASOISTA(&70),

Y3BCC DEAD
430 +LIFL LDAC&70),YISECZADC#OISTA(&70),YSDEYSBPL LI

MODELB

440 LDY#42LDA#&7F SCLCSADC( 870), ¥$STAC&70),¥3 DEAD
450 LDY#02LDA(&70),Y
460 CMP#03BEQ DEDD
470 CMP#3;BEQ ALIVE
480 CMP#&823BEQ ALIVE
470 CMP#&B33BEQ ALIVE
S00 +DEDD LDA&78tAND( 874) ,-Y{STAC&74),YSIMP PLIT

S10 sALIVE LDAS&FF SSECTSBCR&7BS0RA(&74) -YISTAC874) +Y

520 oPLIT
530 SECSROR&782BCS NOCHAR

540 ROR&7S8iLDAFBICLESADCA74ISTAR7AIBCC LLZLINC&753 ob

12
S50 »+NOCHAR

560 LDA#33CLC3ADC&703STAR7OIBCC LLZS¢INC&71:-LL25
570 DEC&79:BNE PIXLOP?LDA#8?STA&77:CLCYADCA72¢STAR7Z

tBCC LL3tINC&73:.LL3
580 LDY#02LDA(&72) »Y3STARZA
5970 DEC&7BSBEQ PA+S$JUMP PIXLOP
600 LDX&7CISTX&74S INKISTXR7ZESTXR7CELDXB7DESTXA7S IST

X&73
610 LDX&7ESINX{STX&7ELSTXR7O2BNE LL4tINC&7F3-LL4 LDA

&7F{STA&71
620 DEC&77$BEQ PXIS3UMP LIN
630 INC&732LDAR7Zi3CLCOLADCHESSSSTAR7Z¢STAR7CIBCC LLSiT

NC&73% -LLS3LDA&732STAR7D
640 DEC&76:BEQ P“tStUMP WOP
650 RTS
660 JINEXTJ
670 RETURN

Listing 1. The gameof Life.

HOME & BUSINESS TECHNOLOGY

Probably the widest selection of software available by mail order.
All the top manufacturers including Acorn Soft, IJK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon.

HEREIS A SELECTION 
PeekoComputer
Junior Maths Pack
Philosopher's Quest
Planetoid
Meteors

Arcadians
Swoop
Chess Model B
Space Invaders Model BThe best
Atlantis— Superb fast Action 32K
Hyperdrive 32K
Stratobomber

s
s
s
s
s
s
s
e
e

A
N
A
A
R
A
I
A
I
G
O
C
O
O
H
A

K
E
E

Send SAEforfull list.
 

HARDWARE EXPANSION
Soundpick-offmodule (simpletofit)
Amplifier and loudspeaker suitable for above
Light pen
X-Y digitiser
 

SUPER ACCESSORIES
Cover Polyester Cotton
Cover Soft PVC
Carrying Case for Computer, Cables, Cassette/
Disc Drive
Carrying Case a soft supported nylonversion
ofabove  
 

BBC models A & B in stock:

A- £299 B- £399
 

DISK DRIVES FOR BBC————————___
BBC100KSingledrive (Requires discs (a)) 265.00
TORCH Z80 800K Disc pack includes Z80 proc’r
+ 64K (b) 897.00
BBC/LVL200KTwin Drive(a) 397.00
TEAC200KSingle Drive (a) 304.75
TEAC400KTwin Drive (a) 569.25
TEAC400KSingle Drive (b) 396.75
TEAC800KTwin Drive(b) 711.85
Connectingcable forTEACdrives 17.25
(a) SCOTCHSingle sided discs Boxof 10 28.75
(b)SCOTCH Doublesided discs Boxof 10 39.80
  BBC UPGRADES

Full upgradekit (fitting £31.00) 69.00
Discinterface(fitting £15.00) 109.25  
 

The above prices are VAT inclusive. Add £1.00 p&p for orders below £100.00 and £10.00
(Securicor delivery} for orders above £100.00.
Access and Barclaycard accepted on all items except BBC computers.

ELTEC COMPUTERS
217 Manningham Lane, Bradford, BD8 7HH.

Tel (0274) 722512. 
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oo0eHicro-Aid
SOFTWARE — Programsthat are guaranteed to run! Save hours of work and worry with
these ulililies and practical programs on cassette.

2 Cashbook B Double entry Cashbook with accounts £495 8
4 Mailing B

5 Payroll

101 Cards
102 Battle
501 Banner
502 Distances

504 Statpack
Memo-Calc

808 Utility A

Database mailing system with 6 options including £495 6B
2 sorts, labels, search and pone
Two part program to han wooly wages for £1190 8B
around 100 employees.Fully supported
(Monthly ‘oll now available)
Beat Bruce Forsyth at his own game
Fast moving simulation of Falklands minefieid
Print out large text and ean characters
Graphics maps of U.K. EUROPE and WORLD
Calculates distances between any two points on Earth
Full colourflags of the world. Educational
Statistics offering over 18 options £7.95
Database spreadsheet offering unlimited £7.95
array string and numeric information
PROC to search a BASIC program and alterit £1.95 A/B
PROC tolist all variables used in a program £1.95 A/B
PROC to clean out memory including integers £1.00 A/B
A combination of 801, 802 and 803 £2.95 A/B
Design graphic characters, display and store £2.95 A/B
Machine Code Bubble sort for up to 255 integers £1.00 A/B
A very fast BASIC sort, 1000 items in 42 secs £1.00 A/B
A combination of 801-807. Super value £4.95 A/B

£2.95 A/B
£2.95

Coming shortly: French Verbs & Trigonometry

Hardware An aluminium standto fit over the BBC Micro to
support your VDU or T.V. Saves space on your desk

£17.50
Plus p/p £1.50

and protects your micro from damage. Anodised super
quality

Holidays Weekends in Paris for computer enthusiasts by coach £39.50
andincluding three star hotel. Have fun and make friends

Visit Silicon Valley In California for two weeks,flying £699.00
with Pan Am. See San Francisco, Los Angeles and Vegas.

Apartments available on Costa Brava from £39 per week

Download our software from Prestel on Micronet 800
Holiday Details on Prestel 80091722

If you wantfurther information before parting with your hard

25 Fore Street, Praze, Camborne,

   
  B.B.C.

earned cash dropa line to:

MICRO-AID (PS)
ornwall TR14 0JX

Tel: 0209 831274 
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New)

“INVADERS”

hoe
f

“HANGMAN”

“SWAMP
MONSTERS”
£6.50

“CHARACTER
GENERATOR”
£3.00

“GENERAL”

“SPACEGUARD”

ALL PRICES INCLUDE POSTAGE: CHEQUESANDPOSTAL

Yourship is trapped byaliens in this great space game.
Your only changeis to destroy them whilst avoiding the
mines they are laying. Can be played with or without joy-50

sticks, Mode 2 eesane sound. (Model B or 32K
lodel A + user port.)

A fast moving space game, compiled in machine code.
It utilises Mode 2 colour graphics and sound.

Journey on a quest for the Golden Bird of Paradise
through caverns and a forest in a land of monsters and
magic where death waits around every corner.
A colourful and entertaining version of this well known
word game. Three levels of play against the clock. As
you improve your score the responsetimeis reduced.
A fantastic high speed gamein machine codewithfull
colour and sound. Can be played with or without joy-
sticks. Guide your robot through an alien swampand try
to destroy the monsters that inhabitit. (Model B or 32K
Model A + userport.)

No more designing characters on paper. This useful
program makes it simple. Ideal for defining various
character sets. Space Invader symbols etc. Store on
tape for future use.

A 32K memory required unless marked *. Send S.A.E.
for full range of programsandprice list or ask your
local dealer. Trade enquiries welcome.

ORDERS PAYABLE TO:
“M P SOFTWARE”

MP
SOFTWARE & SERVICES

165 Spital Road, Bromborough, Merseyside L62 2AE
TELEPHONE:051 334 3472 -
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BHO
Microcomputer

Software
Laie INVADERS — Best ever version of this classical game

“Mode P GeGraphics *3invader types *Mother Ship *Shields *Score
“High Score “4 Colours *Super Sound *2 Missile types *Intelligent

***2 Missile Speeds
***2 Laser Speeds
***2 Base Sizes
Very realistic eam
Flying debris et
To run on Model B £7.00

porpedrietgi QUIZ — 2 Super quiz games entertaining ana

CAPITALS— very: high resolution map of the world, you have to
name the Capital a given country or Country of a given Capital.
Then you have to point it out on the map. When you get it right
you score points, when you get it wrong the computer points to
the correct location.
TOWNSWNSSimilar to Capitals except applied to a high resolution
map of Great Britain.

MODELB Machine only (both ams £6.50
en PACK 1A selection ofones for the Model A Machine

, Crash, S ttle, Minefield and Music
Model A £6.50

GAMES PACK2 3 Super games for the Model B Machine as
follows: — 3D Maze Monster Computer draws random Maze you
have to walk through a 3-D view looking along the passages
come yeid bars and depositing them in a safe. However there

cackRionever programmed to get you so beware!!
DODGE IS — Classic arcade game and Rubics ome

 

 

lode! B £6.50
DISASSEMBLER and CHARACTERoo usnyoreprograms to
hel with your own ram writin:

Pores ” ce A or Model B £5.00lodel
ACORNSOFT  BUG-BYTE PROGRAMPOWERalso in stock
Hardware: BBC, Acorn, Dragon, Vic-20, BBC Machines and
Peripherals at normal low prices. Approved BBC Dealer Vic-20
pout Acorn ATOMSand Dragonsat rock bottom prices. Send
orlists.

Repairs and Spares Service Calf in for Demos.

D.A. COMPUTERSLIMITED
184 LONDON ROAD,LEICESTER, LE2 1ND

Telephone: (0633) 549407

raFORTH (JV 5ORTH.
"nm q FORTH" runs on 16K or 32K Level 9 Computing are pleased
BBC micros and costs £15. It: to announce a new toolkit for

* follows the FORTH-79 STANDARD '"r q FORTH" on 32K BBC micros.

and has fig-FORTH facilities; It costs only £10 and adds the
provides 260 FORTH words; following facilities to FORTH:

is infinitely extensible; * a 6502 assembler, providing

has a full-screen editor; machine=code within FORTH;
allows full use of the M.O.S; * turtle graphics, giving you

permits use of all graphic easy-to-use colour graphics;
modes, even 0-2 { just!); * decompiler routines, allowing

provides recursion easily; the versatile examination of

runs faster than BBC BASIC; your compiled FORTH programs;

needs no added hardware; the full double-number set;
includes a 70 page technical * an example FORTH program and

manual and a Sumary card; demonstrations of graphics;
rs. * other useful routines

Extension Basic .'£15/£30 ROM Missile Defence . m/c,g £7.90
Adds 30 new keywords to BASIC Super Gulp ....... eb,g £4.90
Compression Assembler 2 . £12 5-games cassette . misc £5.90

Small source + high speed {FULL RANGE IN CATALOGUE)

\ePQOoventuresss
Spectum JOG nascom

1) COLOSSAL ADVENTURE: The classic maintrame game "Adventure"

with all the original treasures & creatures + 70 extra rooms.
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Asteroids ...++4. m/C,g £7.90

Galaxy Invaders . m/c,g £5.90

 

  

  

      

    
  
    

    

 
  

    

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

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 so much in! Each game needs 32K and costs £9.90

ALL PRICES INCLUDE P&P AND VAT — THERE ARE NO EXTRAS. Please
send order or SAE for catalogue, describing your micro, to:

LEVEL 9 COMPUTING
Dept 5, 229 Hughenden Road, High W. Bucks. HP13 5PG

  

    
    

 

  

     

 



Tan. Nichols

 

any husbandswill have
attempted to persuade
their disbelieving wives

(or even vice versa!) that a BBC
Microcomputeris 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,

 
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

        
   

Multiplicationis
definitely the name
of the game.
 

whichinitially 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
e asked to press keys 1, 2 or

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
4x6 = ? and you then have to
put in the correct answer. If you
give the correct answer, a
musical chordis played, and
the line is printed. If you give
an incorrect answer, a
raspberry-like sound is
produced, and the correct
answeris displayed. After a few
secondsthe next line is printed.
Whenall 12 lines have been
attempted, the amountof time
you took (in seconds) is printed,
together with the numberof
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 — randomtests 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.
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10 KEM
20 KEM

50 KEM

40 KEM
90 KEM

60 KEM
100 DIM N(13)
110 BATASS261964973251 189799 100 7 10991175121 91299137
120 FOK 1[=11013
130 READ NI)
140 NEXT $GOTO250
144 KEM
143 REM Arressio
144 KEM '
150 DEF PROCsounds
160 FOK A=1T08

Multiplication tests
by

1 & Nicholls Dec 1982

Initialisation

170 SOUND1s-159N(A)s4
180 SOUND29-152NCAtZ 94
170 SOUNDS2-15sNCAt4 )94
200 ~NEXI
210 SOUND1»~159N(8)s12
220 SUUNDIZs--15eNC 10912
230 SOUNUSs-159NC1Z)912

232 REM
233 REM More Initislisation
234 a
240 ENDPRUC
250 #FX11+0
260 ON ERROR 60102150
270 NODE7
280 DIM RANDZ( 12)
270 GS=STRINGS 34>" ")
OO REN
310 REM Main Program loor - start
320 REM
330 PROCmenu
340 ON FX GOT0350%3701390
350 PROCtablel
360 GOTUSSO
370 PRUCLable2
380 GOTOS30
390 PROCtest
400 GOT0330
410 KEM
420 REM Mein program loop - end
430 KEM
440 REN
450 REN Menu screen disrlay
460 REN
470 DEF PROCmenu
480 FOR 1%=07024
490 PRINTTABC Or 1% DCHRS135$CHRE1577
300 NEXT
S10 PRINTTAB( Ss3 SCHRSI415CHRS1295"Nullirlication Tests

520 PRINTTABK 824 )SCHRS141 ;CHRS1275 "Multiplication Tests
.

530 PRINTTAB 85 )$CHR$1415CHRS1315 "=s=sssesecccceaeean=
.

540 PRINTTABS Br6 }SCHRO141 }CHR$131 5 "ss=e==sescecseecee:=
”

use?"
560 #FX1591
570 PRINTTAB 3210 SCHRS1305"TyPe @ number between 2 and
iz
580 PRINTTAB{ 2511 CHRS132$ S INPUTTAB( 3911 92%
590 IF Z%<2 OR Z2%>12 PRINTTAB( 3911)" * GO10580
600 PRINTTAB( 3,11)" *
610 PRINTTAB 11912 )#CHRSL36SCHR$1325Z%%" TIMES TAHLE”
620 PRINTTAR( 2915 SCHRE132¢"Which option do you want to
irw?®
630 PRINTTAB( 2717 )SCHR$1335"1 ~ complete "$245" times t
le"e
640 PRINTTAK( 2919 )SCHR$1335"2 - "$2275" times table for

you to" #TAB( 2920 )sCHRS1335" fill in yourself"
650 PRINTTAB( 2721 )SCHR$1335"3 - random tests from the *

$Z2%$ TAB( 2922 )SCHRS1 335" Limes table”
660 PRINTTAB 2924 )5CHK$1363CHRS1293"

e@ 192 or 3°75
670 #FXi5e1
680 FX=GETIFZ=FX-4BL IF F%<1 OR FX>3 COTOS8O
690 ENDPROC
700 REM
710 REM Print complete table
720 REM
730 DEF PROCtablel
740 CLS
750 FOR 1%=07024
760 PRINTTABC Oy 1% )# CHR$1343CHRS157 4CHRS1323

770 ~=WEXT
780 PRINTCHRS30
790 VDU28s322423990
800 PRINTCHRS1413TAB( 8)s"THE "#Z%5" TIMES TABLE” ’CHRS14

LFTAB(G)$"THE “$Z2%5" TIMES TABLE"’’’

Enter your choic

Sée

550 PRINTTAB( 399 )SCHKS1303"Which number do you wart to

LIME
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610 FORK Jx=17012

20 Hi=JEAz2
840 IF HZ>9 ANI: Hx<100 AS=" "
850 IF H%>99 As=""*
860 PRINT?JZ" X "F725"
870 =—NEX]
880 PRINT’ ‘’7"

Z=GET
YoU26
CLS

920 ENDPROC
930 KEM

REM Step through table
950 REM

DEF PROCLable2
970 LOCAL tot%
980 Lolz=0
990 CLS
1000 FOR 1%=07024
1010 PRINT TABC Ov IX )SCHRSLSZFCHRSIS7 SCHS) 325
1020 =NEXT
1030 PRINTCHRS30
1040 YDU28 9392495950
3050 PRINTCHRS14157AH( Bi" THE "FCKE" TIMES
LSTARCB)F"THE "FZ%9" TIMES TABLE"’’’
1060 TT=TIME
1070 FOR Jz=11012

= "SASFHX

Press any Key to return to menu”

TARLE CHRS 14

1080 HX=J2KZ%
e1070=—soIF Hz<10 As=" *

1100 IF H%>9 AND H%<100 AS=" "
1110 IF HZ>99 AS=""
1120 PRINT sJ%s" X "S74R" SG
1130 INPUT» G% ;
1140 IF GR=HX PRINTCHKSLISCHRE LS KG" X MSZRI" = "FAS

jHZI" "tPROCsound2}COTU1200
1150 PRINTCHRSLISCHRSISS"WRONG - the answer is "#H%I"

"SPROCsoundl
1160 FORK @%=170 10000
1170 NEXT
1180) PRINICHKSA15CHRSLSsIZ9" X "F245" = "SAGIHZE"

1170) LotZ=totzt1
1200: NEXT
1210 T1=t1ME-11
1220. TESTT/LOLTZ=T TS TTSTAIT TST 7/10
1230 PRINT TAB 3518 )FCHRSI335"You Look" sCHRS1345 TTFCHRE13

74#"seconds”
1240 PRINTTAR 3+ 20)SCHRSISS" You scored "#12-LolZi" corre

eu"
1250 PRINTIAK( 3921 SCHRSLSS" end "FLoLZs" wrons!"
1260 SOUND1»~-15197910
1270 SOUNLIL+-15*105910
1280 SOUND1s~15989s 10S SOUND »-15941910SSOUNDI 5-15 944570
1290 PRINTTAB( 3+24)"PRESS ANY KEY 10 RETURN TO MENUS
1300 Z=GET
1510 YLU26
1320 CLS
1330 ENDPROC
1340 REM
1350 REM Kendom Lests from table
1360 REM
1370 DEF PROCLest
1380 Cx=0
1390 VRU26
1400 CLS
1410 FOR 1%=07024
1420  PRINTTAB( 0+ 1% )CHR$1325CHR$157 FCHRS1353
1430 NEXT
1440 YDU282352423999
1450 PRINTTAB( 1092 CHRSI41SCHRSIS15Z27" TIMES TABLE”
1460 PRINTTAB( 10,3 CHRSI41 ;CHRS1S14Z25" TIMES TABLE”
1470 FOR Ix=11012
1480 RAND12 )=0
1490 NEXT
1500 FOR 1%=17012
1510 REPEAT
1520 JZ=RNI12 SFLAGZ=0
1530 FOR KZ=1T0 1%
1540 IF JZ=RANDZ(K%) FLAGZ=1
1550 NEXT
1560 UNTIL{ FLAGZ=0 )
1570 RANDZC 1% )=J%

1580 NEXT
1590 TTX®TIME
1600 FOR I%=1T012
1610 ANSZ=0
1620 PRINTTAB( £2910 )FCHRSI41 9RANDIZC 1%)3" X "FZK5" = "FG
1630) PRINTTABC 12911 )SCHRSI415RANDZC 1% 5" X PFZYI" = MF
1640 4FX1590
1650 ZZ=GET
1660 IF ZZ%=13 GOTO1700
1670 ZZ%=ZZ2~-4Bi IF ZZ2%<0 OK 22%>¥ GOTO1S50
1680 PRINTTABC POS» 10 322X453 {PRINTTAB( POS~1+11 822%F SANS

ZeANSXELOFZ2%

4040  



MULTI TEST

1690  60T014650
1700 IF RANDX( 1%)8Z%=ANS% PROCcorrectiC%=C%41 ELSE FRO

Curons
1710) PRINTTAR 3910 3G$# TABC 3711 56$3
1720) NEXT TTZ=TINE-TTRSTTX=TTX DIV 108T=TTX3 TsT/10
1730 PRINTTAB( 3921 ICHREL345"You took” FCHRS1363 TI CHRSI3/

5" seconds," 5 TAB 3122 $CHRS1347"you sol "3CZ%I" correct and
"§12~CZ5" wrong" $PROCsound3
1740 FOR QX=0T030000!NEXT
1750 VDU26:CLS
1760 ENDPROC
1770 REM
1780 REN Procedure for wrong answer
1790 REM
1800 DEF PROCwrone
1810 PROCsoundi
1820 PRINTTABE 12116 )#ICHRSL42FCHRS1295 "WRUNG" TAB( 12517 )5C

HR$141 4 CHR$1295 "WRONG" 5
1830 FOR GX%=OTOL0000INEXT
1840 PRINTTAB( 3516 )5G$3 TABL 3917 )5G$5 TARC 11916 )sCHREI4ISC

HRGLS45RANDXC TZ 5" X "FZXH" = "FRANDZ( 1% KZXFTABC 14517050
HREL415CHRS1345RANDXC IZ 5" X "5Z2Z5" = "SRANDXC IZ D¥ZZS
1850 FOR GZ=0T015000:NEXT
1860 PRINTTAB( 3116 )5G$5 TAR 3717 3683
1870 ENDPROC
1880 REN
1870 REN Procedure for correct answer
1900 REM
1910 WEF PROCcorrect
1920 PRINTTAB( 11920 )CHRS1415CHRS1303 "CORRECT" IARC 11,2190

HR$1415CHR$1305"CORRECT"}
1930 JX=1%
1940 SOUND1 »-1155344%J%510
1950 SOUNE2s-117694+4%%910
1960 SOUND3s-1158144%J%110
1970 FOR Q2%=0T010000:NEXT
1980 PRINTTAB( 3920 )9G$5 TABS 3921 5683
1990 ENDPROC
2000 REM
2010 REM Sound for wrons answer
2020 REM
2030 DEF PROCsound1
2040 ENVELOPE109 29-29296912763127 90909-1779 17690
2050 SOUNDOs1+3212$SOUND1 »0»144512
2060 ENDPROC
2070 REM
2080 REN Sound for correct answer

MODEL A AND B

2090 REN
2100 BEF PROCsound2
2110 SOUND +~1195344%%910
2120 SOUND2s-1116944%3%110
2130 SOUND3s~1178144KI%910
2140 ENDPROC
2150 ¥#FX12,0
2160 YVDU2Z6{CLSSPRINT’’ SREPORT{ PRINT" at line "SERL

Listing 4. The program for Multi Test.

  
 
 

  

SIR Computers Ltd.
AGENTS FOR ACORN, BBC AND TORCH COMPUTERS

BBC MICROCOMPUTERS

Model A with 32K RAM and VIA ........-..- + £339
Model A with 32K RAM,VIA and Joystick port. . . .£354

Model B with disc interface ............... £509
Single 100K disc drive... 1... 0.000 ee ee eee £249

Dual 2 x 100K disc drive... 1.202220 eee nes £089

Disc interface for the BBC Micro (Kit).........,. £95
(Fitted) .....,.. £110

Upgrade of BBC Model A to B (Kit) ........... £80

(Fitted)......... £110

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 BBC 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

computer.

PERIPHERALS

Epson MX 80 F/T type3 2... 2... eee eee ee +889
NEC PC 8023.........++--5 comet eee» fend
Microvitec 14” RGB Monitor ........+.0+++. £280
Kaga 14” RGB Monitor ........200+002+ + £280

Sanyo 12” RGB Monitor.......... Sicexei(e ae eaeeeee
High resolution 12” black/green monitor ........ £85

SOFTWARE

Wecurrently hold in stock programs from the
following suppliers.

Acornsoft
A & F Software

Bug Byte
Computer Concepts

Digital Fantasia
IJK Software

Level 9 Software
Molimerx

Program Power
Salamander Software

Software for All
Superior Software

Please telephone orvisit our new showroom for
further information.

SIR COMPUTERSLTD.
91 WHITCHURCH ROAD

CARDIFF
Telephone (0222) 21341
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Manchester Home Computer Show
MIDLAND HOTEL

April 22/23/24

SCOTMieAteLoe: ioe » Sponsored jointly by:
Personal Computing Today

Birmingham ZX Computing
Nottingham ....September Computing Today
Newcastle October Micro Update

Personal Software 
At the Home Computer Showswill 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 equipmentavailable.
Try out the machines in our own demonstration area and see programs

running covering educational, games and small business applications.
There is a COMPETITIONat 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. ie
ADMISSION £2.00 (CHILDREN UNDER 8 & 0.A.P’s FREE) or
AND IF YOU’RE A PARTY OF 20 OR MORE, THERE’S A 25% at
DISCOUNT if

Friday 22 April 83 (10am-6pm) os
Saturday 23 April ’83 (10am-6pm) S
Sunday 24 April ’83 (10am-4pm) &.
The Manchester Home Computer Show
Midland Hotel. (Opposite Town Hall). > oP

a?
For advance tickets send cheque/postal order to: »
ASP Exhibitions J A Fo
Argus Specialist Publications # wo Ya
145 Charing Cross Rd, ye oe
London WC2H OEE x is
Tel: 01-437-1002 wf s

~
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BEC BITS
 

Two balls are bounced
around a MODE7 screen (in
colour), one following directly
behind the other. The forward

his program is a ball
bouncerwith a difference!

SNAKE
oneleavesa 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

A collection of short
ideas to liven up your
programs.

a

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

 

10 REM Snake
20 MODE 7
30 FOR T%=0 TO 24
40 YOU 31,0+7%,132
SO NEXT 1%
60 VDU 2338202503030;

70 XZ=243Y%=24
80 L%=0 2Mx%=0
90 AX=1iBA=1
100 Cx=1iD%=1
110 REPEAT
120 VDU 314X%+¥%o42431,L% 5M“, 32

v

130 IF XX+AZ>39 OR XXZ+AXK1 AX=-AX
140 IF LX+C%>39 OR LX“+C%<1 CX=-C%
150 IF Y%+B%Z>24 OR YA+B%<0 B%=-B%
160 IF M%Z+D%>24 OR MA+DX%<0 DAE-DA
170 KK=XZ+ALS YX=YA+BA
180 LX=LX%+CZ2MZ=MA+D%
190 UNTIL FALSE

 

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
methodis that if a ‘hard Reset’
is carried out (that is, pressing
Break in such a way asto print
out the memorysize, 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
columnsof printout represent
the typical output of the
program, fustrating huh?
First I have defined the Break
key to create a dynamic

variable. This meansthat typing
OLDwill not work.

The next step (line 1000)
automatically breaks the
machine every time Escapeis
pressed. The call responsible
for this is the one to &DBBE.

Mingled with the program is
a demo, While it runsjust press
Escape or Break.

 

10 “KEY 10 "“VAR=PIIM"
20 ON ERROR GOTO 1000

60 UNTIL FALSE
1000 IF ERR=17 THEN CALL &DBBE

30 REM And so on with rest of program 1010 REPORT
40 REPEAT
50 PRINT "HELLO"

1020 PRINT “
1030 END

at line “;ERL

HELLO
HELLO nti
HELLO Bad program
HELLO >LIST

HELLO Bed program
HELLO >Oh welless
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 ata
pinch, 0. If you wantto useit in
MODEs2 and 5, change the ‘4’
in line 160 (as in ‘K¥% +L% «4’)
to be ‘8’

The program accesses the
BBC Micro’s built-in character

60

generator directly, and so will
not work at the other end of the
Tube,

The character generator
starts at &COQOO 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
generatorwill be moved.If so,
alter the address in line 1030 to
be 256 less than thestart of the
generator. This version works
fine on the operating system
which gives ‘OS Eprom 0. 10' in
response to xFX 0.

The procedure
‘PROCtext__up’ takes three
arguments. Thefirst 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 canseethatit is similar.
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70
1000
1010
1020

0),RND(1000))
UNTIL FALSE
DEF PROCtextup CAS,X%,Y%)
LOCAL A%,CH»L% MK
FOR Cx=1 TO LEN( AS)

inti text ards 10 REM Printing text upwards

a at Bee ee 11 REM (But back to front this time)

30 REM XKKXXXKKKKKKKKKKKKKKKK 20 REM (C) 1982 Jeremy Ruston
40 MODE 4 30 REM KXXXXXKKKKKKKKKKKRKKK

oh Paoete xe Neeeaty ",RND(120

Bear ead eeppesanns 60 PROCtext_up ("Led Zeppelin",RND(120
0),RNDC1000)>

70
1000
1010
1020

UNTIL FALSE
DEF PROCtext_up(AS,X%, YX)
LOCAL AX,C% yh.%-M%
FOR CX%=1 TO LENCAS)

1040 FOR L%=0 TO 7
1050 FOR MZ=0 TO 7

Dy XLtLZK4  YLAZB-MARFACARSZ
1070 NEXT M%yLh.%,0% ‘
1080 ENDFROC Be

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

1030 AZ=&BFOO+FASC (MIDS (AS,C%,1))*8

1060 IF (24M% AND AX?L%)<>0 THEN PLOT 6

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__erroris
identical to REPORT, except
that it moves to a new line after
printing the message. The
difference between the two is

1030 AX=&BFOOTASC (MIDS (AS,CXH,1) "8
1040 FOR L.4z=0 TO 7
1050 FOR M%e0 TO 7
1060 IF (24M% AND AZ?PLZ)<>0 THEN PLOT 6
9 XLAZB—LAKA» YAAMLKA~CKRS2Z
1070 NEXT MX%,L%,C%
1080 ENDPROC  

exhibited in line 100, where
FNread__erroris assigned to
the string variable.

Note that the actual function
definition is only lines 1000 to
1080 — the rest is a simple
demo.

 

10 ON ERROR GOTO 100
20 REPEAT
30 UNTIL FALSE

1400 AS=FNreadverror
110 IF At="Escape"” THEN END
1420 RUN

1000 DEF FNread_werror

10410 LOCAL AS,T%
1020 Age""
1030 TX=(!&8FD AND &FFFF) +4
1040 REFEAT

1060 TK=TA+1
1070 UNTIL ?TA=0
1080=A$

1050 AS=AS+tCHRS (PTZ)

 

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, closedoff at
the right places to give text of
the form:
 r

10 REM Strinay letters
20 REM
30 MZ=0

SO IF Mx=4 THEN M%=5 ELSE MZ=10
60 DATA 00,00,00,00,00,00,00,00
70 DATA FF,00,00,00,00,00,00,00
80 DATA 80,80,80,80,80,80,80,80
70 DATA FF,80,80,80,80,80,80,80
100 DATA 00,00,00,00,00,00,00,FF
110 DATA FF,00,00,00,00,00,00,FF
120 DATA 80,80,80,80,80,80,80,FF
130 DATA FF,80,80,80,80,80,80,FF
140 DATA 01,01,01,01,01,01,01,01
150 DATA FF,01,01,01,01,01,01,01
160 DATA 81,81,81,81,81,81,81,81
170 DATA FF,81,81,81,81,81,81,81
180 DATA 01,01,01,01,01,01,01,FF
190 DATA FF,01,01,01,01,01,01,FF
200 DATA 81,81,81,81,81,81,81,FF

E 210 DATA FF,81,81,81,81,81,81,FF 
40 IF MZ=0 THEN MODE 0 ELSE MODE 4

 

STRINGY LETTERS
The completely general parts of
the routine are lines 60 to 340
and lines 410 to 640. The other
parts just form little demo.
 

  
220 FOR T%=224 TO 239
230 VDU 23,T%
240 FOR G%=0 TO 7
250 READ A$
260 VDU EVAL("&"+A$)
270 NEXT Gi,T%
280 DIM F%(9,9)
290 FOR T%=0 TO ?
p00 FACTZ,0)=0
910 FACTX,9)=0
320 FX(0,T%)=0
330 FXC9,TA)=0
340 NEXT 1%
350 REM XXXXXXXXXKAKAKKAKKAKKAKKKKKKKK AK

360 REPEAT
370 INPUT LINE ‘’’,AS
380 UNTIL LEN(A$)<=Mx%4
390 VDU 2338202303030;
400 CLS
410 FOR T%=1 TO LEN(AS)
420 AX=&BF00+ASC(MID$(AS,TZ%,1)) x8
430 FOR Y%=0 TO 7

440 FOR XZ=0 TO 7
450 FRCX%+1,YX+1)=(24X%) AND YXPAZ
460 NEXT X%,Y%
470 REM 21OOKOK
480 FOR Y%=0 TO 7
490 FOR Xx%=0 TO 7
S00 IF FXCXX+1,Y%+1)<>0 THEN PROCyes
S10 NEXT X%,Y%.7%
520 YOU 30
530 END
540 REM XXXXKXKKKAKKKKKKKKAKRKRAKRKRAKKKKAK

550 DEF PROCyes
560 LOCAL Hx
370 HX=0
580 IF FXCX%+1,Y%)=0 THEN H%=HA+1
S90 IF FXCX%4+2,Y%4+1)=0 THEN H%Z=HX%+2
600 IF FXCX%4+1,Y%4+2)=0 THEN H%=H%+4
610 IF FXCX%,Y%+1)=0 THEN H%=H%+8
620 RX=TA-1
630 YDU 31,¢(R% MOD MZ)*8)+7-X%,( (RZ D

IV MZ)™E)+YX%,224+HX%
640 ENDPROC
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CHORUS
 

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 JS
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
eriodic noise on channel 0 of
requency 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

TT: new User Guidefor the line program and runningit.

18 SOUND 6,-15,3,18
2@ SOUND 1,-15,172,18

What you hear is two sounds,
not one, a high pitched sound
and one of much lowerpitch.If
you alter the volume parameter
in line 20 to zero, and runit
again:

16 SOUND 6,-15,3,18

28 SOUND 1,6,172,18

You will notice that the higher-
pitched sound has disappeared,
but the lower pitched soundis
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
Microcomputeris 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 valuefor
the pitch parameter, is shown in
Table 1. The pitch parameter of
the sound command (SOUND
 

 

‘Octave number
 

Note ] 2 3 4 5 6 -
 

B 1 49 97
A# 0 45 93
A 41 89
G# a7 85
GC K 81
Fe 29 7
F 25 73
E 21 69
D# 17 65
D 13 61
C# 9 57
Cc 5 53

145 193 241
141. 189 237
137 6185Cl 288
133. «181 229
1 lm 225
15 les 22)
12} Ie 217
liz 165 213
113. 161 209
109 «187 205s 2853
105 «34153 =201 86249
101 149 197 245
 

Table 41. Notes played for pitch parametervalues,

es

   

    

   

   

  

   

   

             

    

  

 

   

  

   

  
  

  

Sing along with your
musical micro — with
three-part harmony.

 

C,A,P,D), P, can only take
positive values between 0 and
255. Most of octave 1 andall of
octave 0 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,-15,1,18!M
*KEY1SOUND6,-15,3,18:SOUND1,0,188,18!M
*KEY2SOUNDG,-15,3,18:SOUND1,,112,181M

(where } is obtained by
pressing Shift and the\ key: it
appearsas II 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 caseis 1, and in the other
case it is 188. To prove that we
have found a wayof 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 dothat.

What we need now is a
table, similar to Table 1, which
shows what pitch settings,P, to
use in the:
SOUNDG,A,3,D
SOUND1,@,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
waythis chip (the Texas
Instruments SN76489A)is
accessed by the machine
operating system is that a string
of notes for each channelis
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 makesurethat
two or three notes sound
together then you need to
modify the first parameter of the
sound command. Thefull
version of the first parameteris
a four-digit hexadecimal
number(so it has an
ampersand,&, in front of it)
&HSFN.

H- takes the values 0 or 1,
andis used to ensure the
release phase of a sound
played using an envelopeis
oe Normally it is set
to 0.
S— is the digit that we are
interested in taking the
values 0 to 3, one less than
the numberof notes to be
synchronised.
F— takes the values O to 1,
and controls whether the
next note eliminates the
queueof notes waiting to be
played on any channel, and
is played immediately.
N-— is the channel number
ee taking values from 0
to 3.

If we want to synchronise two
notes on channels 1 and 2, then
we would write:

16 SOUND&G161,-15,21,18
26 SOUND&$162,-15,33,18

In fact, if you entered the
following twolines instead,it
would soundjust the same!

1@ SOUND1,-15,21,18
26 SOUND2,-15,33,18

However, if you add line 5 to
these two lines:

5 SOUND1,-15,5,18

then lines 5 and 20 will sound
together, followed by line 10. In

 

     
orderto play line 5, followed by
lines 10 and 20 together, you
needto write:
5 SOUND1,-15,5,18

16 SOUND&9191,-15,21,18
26 SOUND&9162,-15,33,18

The computer will not play the
sound on channel two, until
anothersoundis 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 thatplaysit. This will
run on both the Model A and
Model B. The essentials of the
program are the followingfive
lines:
146 RESTORE 329

156 FOR I%=6 TO 389
166 READ A%,8%,C%,D%

17@ SOUND A%,B%,C%,D%
236 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 thatthefirst
statementplays 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

  
decideto key in the program in
Listing 1 it is worth putting
commonly used numbers such
as &0300 — &0303 and the
word DATAinto the function
keys, to save yourfingers.

The rest of the program
producesa title page in Teletext
mode, with the name of the
piece enclosed in a rectangular
box drawn, using Teletext
graphics characters, bylines
1300 — 1400 in PROCtitle.
Whenthetuneis being played,
as each noteis 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
C 124 172 220
F# 120 168 216
F 116 164 212
E 112 160 208 255
D# 108 156 203 252
D 104 152 200 246
C# 100 147 196 243
Cc 96 144 192 240
 

Table 2. Pitch settings using periodic noise on channel0.
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IN CHORUS

guality 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,
so if you do not understand
anything about electronics, or
cannot use a soldering iron, or
both, don't attempt it! The
author cannot be held
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
accessto this you not only have
to remove the top of the
computer but you also have to
remove the keyboard PCB.
PL15is on the left-handside at
the front of the circuit board

nearthe disc drive socket. We
could just disconnect the two
speaker wires and re-connect
them to a new socketat 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 noplug is
inserted, and disconnectsit
when oneis.

A suitable socket is an %”
miniature closed circuit phone
jack, available from, for
example, Radiospares or Tandy.

The best place to put the
new socketis 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 madethis

modification, you may well now
be unhappywith 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 — justlisten 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, andtofit 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
improvementis well worth the
effort, and does not invalidate
your guarantee!

 

PLUG PL 15

Ul
 

   

PHONE
JACK

 >
NO PLUG INSERTED

(Internal speaker connected)

   

        

    
      

                    

30 REM Transcribed for BRC Nicro
40 KEM by 1 6 Nicholls Bec 19782

oo REA
119 ieefi?
120 REPEAT
lsu PKtitle
149 REDTGKESZO

159 Far IX=0T0380
140 READ A%sR%+CUs DX
170 SOUND AXrB%»CXDZ
iso hu=1% MGB St145
1979 FOR LX=L0TO18
200 PRINT TAR( 29LZ )¢CHRSKZS
210 REAT

      

      
    
        
      

g
]

 

PLUG PL 15

Wl
 

   

INTERNAL
LOUDSPEAKER

PHONE
JACK

 

 

220 PHRIRTTAB( 34913 )CHRSKZ5TAC 34914 )SCHREKZS
DL 230 -MEXT

10 KEM Jesu Joy Of Man’s Desiring by J S Bach 240 «=6CLS
20 RE 250 FRUCLiLle

260 PRINTTAB( 15923 )SCHRS133FCHRS13465"REPEAT 2"52228=6
ET$

270 UNTIL (ZZ$="N" OR 2Z$="n")
280 CLS
2970 VDU2Z3s09112255102010907070
3oo END
SLO KEM bar 1
420 GATAKGI00s~13931181 80301 1071242 1814030210109 1854030

3909096932-13912995939-13913796
330 UATAKO300s-13132 18280301 1091729181803021~-1321099 18s

&03035-135 145%6939-14915796939-14914996 |
340 DATAKC3IO0s—14132 18580301 5071601 187803029-145117918>

KOSOBs— 145149 96939-14916596239-14915796
350 REN bar 2

 

INTERNAL
LOUDSPEAKER
(Disconnected)

PLUG INSERTED
{External speaker
connected)

  

SS
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360 DATAKO300s-15» 318180301 10s 140218280502s-155 129718
&03039~157 157 5 6939-15917776s32-15517396

370 DATAKO3007-15539 18140301 90s 140118s803025-155 117 518+
803039 ~159 177 96539-159157 96939-15714596

380 DATAL03001—-1513s 18180301 1091601182803021-15597 2 1878
0303 9-15912994s39-152137 1b939-15914595

390 REM bar 3
400 DATAK0300s—-15939 181460301 1021301 18sh03025-15987s 1298

0303 y-1521491693-15915796
410 DATAEOL02s-15+ 101 26980103 9-152 165961 403001-159 3118s

403011091409 182803029-15s 109s 182803035 -155 157 26132-1459 149
96939-14914506
420 DATAKO300s -1493s181 80301205144 182803029-147117112s

&03032~14913754531-14914596
430 DATAKO1029-1497167801039-149 12996
440 REM bar 4
450 DATAK0300s-1393s 18280301 1051525 18180302s-13189s 1858

03039 ~13912596932-13912916939-13213755
460 BATAK03001-1373218260301 011682 182803029-13 98751856

03035-13109 96939-13912596s39-13913796
470 DATAKO300s-1313»18¥40301 9091521 182h03021-13189 21258

03039-131149s6939-13914525
480 DATAKO1029~135777 6280103 2-137 13756
490 REM bar 5
500 DATA&O300+-13»3218180301909124s182h0302s-13 7817188

0303+-13114596
510 DATA3~135 12995939-139137 969803001-145 3518s h0301507

112718803021~14181718s803039-14914595931-14215796532-14)
14995
520 DATAK03007-15931 18780301201 144218780302-155 1177184

603039 ~159 14996939-15916596759-15915776
S30 REM bar 6
540 DATAKO300s—15+ 3» 18180301 902140182803029-155 129718

&03039-159 157 96932~15217796939-15917396
550 DATAKO300r—1593718780301107 1601182603029-159117918

803039 ~159 177 6939-159 157 96939-15914596
560 DATAK03001—-15137 18180301 20215291B2803029-15 997 9 1898

03031-25912995s59-159137 16139-15914596
570 REM bar 7
S80 HATAKOS00)—151 3718160301 1091445182805027-15 589 180s

O503+-159117 16939-15157 be 39-159 14996
590 DATA&0300+-15737 187 8050L 109147 418% 805029 -159117512

980303 r~159 145969 39-145 137 769801029 —- 14997 962801039 -14 9129
16
600 DATAK0300+-14931181803019091521 18s 403027-14 7897124

leailliain
’
610 REM bar 8
620 DATAKO300s-1493954 980301 1 091245549405021-14997 71898

03039 ~-149129 16089-14914596939-13515776
$30 DATAKO1029-131109s 18*801039-131177969 37-139157 96535

139145 961401029010s 18% 801032-139129 16932-1339 14516939-13
10976
640 REM bar 9
450 DATAKOI00s-1323+ 187 603011091729 187603029-15997 136 rk

03039-13129 541801005-13 93918780101 1021687 181802007-13 93
918780201 701160+18)402021~153 101518
660 REM bar 10
470 BATAKOSO0s~-139 3718180501 1091685 187403029 -1551091 364

£05059 135137 5 1618602009 -13 13918580201 1011601181 802031-13 5
L2Y9 189 803005 -45735181805019021529189803021-159 109 118s 403
OSs~hSo LAS 1B

680 REM ber 11
690 DATAK0S00+~13 1318180301 2071601181 403029-15) 1019367

£03059~14¥1299 189&02005-13 93s 18140201 10s 1681182 40203s~-135
109542
700 BATAKO2009-1393918160201905172s189402029-15997 918
710 REM bar 12
720 DATAKO2007~139 39108180201 1071525 1081402025 ~-15789518

939-13910916939-1359 11796
730 DATA&O102+-15989s 181801032-139125%6939-131137 9693s

1391299 626010290909725K01039-13 9137 96932-139 149 96539-1355

14596
740 REM bar 13
750 TATA3s-13214994939-145137 96935-14912596132-14910926

939714912896939-159 137 96939-1597 14996739-159 14596532-15113
796

760 REM bar 14
770 DATAKO300s-13131182 403011091725 182803029-13197 1 3628

03039-13914596232-13212996939-14913796
780 DATA&O2001-1493118s&0201 102168s 18s 402032-1491459653

97149157 96939-14714996
790 BDATAKO300s-1413s 18180301 1071602 187403027-1451012185

603039-14714916939-14916596939-15915796

$00 REM bar 15
B10 DTATAKO300s-159 3136180301207 1409367805022-152 109236

403039-159 157 26132-15517726s32-15917326939-159177 969 31-15

915796939-15914596
820 DATAKO3001~—152 3218280301107 1601 182403029-1559721828

03035-1517 1292693s-159137 16232-1592 14596
&30 REM bar 16
840 DATAKO3002-151321818030150s1449187805022-15989s 1058

0039-159 11796939-159157 56929-15997 94939-1592 14996925-1591
0124

MODEL A AND B

850 NATAKOI00s—-159 3+ 561K030$ 071521367h03021-15797 180K

03037-159 14516939-159 137 26232-15912996

860 BATAKO102»—-152897 187601039 —153 109 16939-1497 12996939-
149125%6
870 REM bar 17
880 DATAKO300»-1493218180301 1071242187803027-14781 73608

03039-14129 1 6739-14914516139-149137 96
890 DATAKO2002—-1453¥182402017071722189802031-149 1451693

97139157 26237-13714996
900 DATAKO500s—139371814030120 1607 18740302s—-137 1177187

&0503s-13114996939-13916596952-13915726
910 KEM bar 18
920 DATAK03001~13737 18780301 102 1402181803027-139129718s

03032-13157 26232-13917796939-13217396
930 DATAKO3002—13932 18140301107 1607187803027-139 1179189

&03039-13917796939~-13915796939-13914596
940 DATA&OI00»-1313918160301 1071607 181803029-13597 7 189k

0303»-13912925939-13137 26239-13914596
950 REM bar 19
960 DATAK0300s-13239 18280301 90> 130718y803029-13589x125h
peneLEARAREeee

970 UGATAKO300s-131 3118180301207 1407182803029-1321099 18
£0303 9-139 157 96231-12314996932-12914596
980 DATAKO300»-1293718s80301101144018s803027-129 117912

&03039~127 137 96232-122145762801029-1299762h01031~-129129%
6
990 REM bar 20
1060 WATAKO300s-11531 18280301 1071525187803029-11189918sk

0303s-11512596237-11512976939-11913796
1010 BATAKO300s—-11 131 1B18h03011051681181h03020~11 9897 18k

O30359-1191091b759-1151251b9Ss-119137 96
1020 BATASO3009—-1113718780301902152118»803029-11 BF71208

O3039~1151499d259-1h91459b2801029-11 177 962801039 —-11 913776
1030 REM bar 21

1040 DATAKO300s~11931181603019071247187803021-11981 71898
O3032-11724516s32-11 912998939 -120137 96
1050 DATA&0300s~-12932181805012071129182803027-1 2981 1898

03039-1297 14556931-139157969 59-13214996
1060 DATAKOS001—-145 5718280301109 1449182K05020~149117 918s

§03039-147149 16939~-14916576032-150157 96
1070 REM bar 22
1080 DATA&0S00+-151 3218180301 907140018s8030279-152 1299185

§03039-159 157 16939155177 94232-15717396
1070 DATAK03001-15s 3918180501907 1607187803029-157 117918)

§03039-15917796935-159157 26239-15914596
1100 VATAK0300+-151 3917260501 1001525182K03027 159970195

§OS0S s~4591299 6959-159137 96939-15914597
1210 REM bar 23
1120 BATAKO3009~-151 3123160301 907144523 1803021~-1578972398

03039-159117 979397159157 18959-14914998
1150 DATALG3009~149 $1285 403017091477 282803029-145117 718s

40303 9-145 1452993 9~-13 2137 191 801029-13 9977109801039 ~139 129
210
1140 DATA&O300+~1293137 140301 201152137 980302 9- 12589 223 7h

O3O3s-1L2sLOF Lis Sye-1291 29 vy 12, kOL02s~L 4 9101s 14ROL03e-ih ot
2h214

1150 REM bar 24
1160 DATAKO300+~-11239727403011091240727803029~11 58177298

030Ss~-119129172
1170 KEM Fine
1180 BEF PRUCLtitle

1190 CLS
1260 VDUZS1091190102070909000
1210 FOR J%=0T024
1220) PRINTTAB( 09 0% )# CHRS1355 CHRS157
1230 NEXT
1240 FOR Jx=10T018
1250 PRINTTABK 21U% )3CHRE145
1260 NEXT
1270 PRINTTAB( 991 )SCHRSISOSCHROI413"Three Part Harmony’

ABC 952 SCHRSIZ03CHRS$1415"Three Part Harmony”
1280 PRINTTAB( 1513 )SCHR$1305CHR$1415"0n the" TAB( 1594 )3CH

R$1305CHRS$1415*0n the”
1290 PRINTTAK( 1095 )SCHR$IIOSCHRSI415"BBC Microcomputer"T

ABC 1054 )SCHR$1305CHRS1415"BBC Microcomputer"
1300 G$=STRINGS( 20;"_")
1310 PRINTTAB( 817 )$CHRO1295CHRS141 $6$ 5 TAB( 898 )SCHRS1295C

HRG$14156%
1320 H$=CHR$22445STRINGS( 302CHR$240 tCHRS176
1330 PRINTTAB( 4910 )5HS
1340 L$=CHR$2344STRINGS( 30s CHR$32 4CHRS181
1350 PRINTTABL 411 )3L$3 TABC 4912 )5L$
1360 PRINTTAR4713 )3CHK$2345CHR$1345" Jesu Joy of Nan’s

Desiring “sCHR$1453CHR$181
1370 PRINTTAB 4714 )3CHR$2343CHRS$1343TAB 15)14)8*by JS B

ACH.” 5 TAB( 34914 )3CHR$1455CHRS181
1380 PRINTTAH 4915 )5L$5TABC 4716 5LS
1390 H$=CHRS$162+STRINGS( 307CHRS163 DtCHRS161
1400 PRINTTAB( 4517 )3HS
1410 ENDPROC

Listing 1. Jesu Joy of Man’s Desiring by J $ Bach
transcribed for the BBC Micro. 
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MEMORY
SAVE
 

f you have a program that
I 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 isa
conceptthat 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
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 0 and
255. The second drawbackis
the means of accessing a
particular array element.
Instead of writing:

A(52) 36.257
or:
A%(96) = 2

I

for a byte array we would write:

A?l4 = 5or ?)(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

6

dimensioned using 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 andto give the
first byte the label A. So the
next byte is A+ 1 and to placea
value into it we would use the ?
indirection operator as follows:

?(A+1) = value (where value
must be an integer
between O and
255)

The form A?] 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 255, 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 0 to 31, the second
number would have 32 added to
it, giving a value between 32
and 63, and so on upto the
eighth number which would
have 7 * 32 = 224 addedtoit
giving a value between 224 and
255. To retrieve the correct
numberfrom 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

R#l
 

MODEL A AND B

Save yourself memory
by using the array of
tips here.
 

we had 24 elements in our
notional array, (0 to 23), these
would be contained in the byte
array elements:

A?0, notional array elements
Oto 7
A?1, notional array elements
8 to 15
A?2, notional array elements
16 to 23

To retrieve the Ith elementof
our notional array we would
first have to find which byte
array element it was contained
a We would dothis with I DIV

 

 

I IDIV 8

0-7 eB
8-15 l
16-23 2
 

Wewould next have to decide
how many multiples of 32 to
subtract from the value
contained in A?(IDIV8). This
numberis given by I MOD8;ie
a number between O and 7. So
to retrieve the Ith elementof
our notional array, we would
use the formula: ‘

Ith value = A?(I DIV 8) -
32 * (I MOD8)

If you really need to save array
space, and yourarray elements
are positive integers less than
256, byte arrays offers you at
least an 80% saving of memory
over real arrays. and a 75%
saving overinteger arrays.If
the array elements have an even
more limited range then you
can obtain even greater memory
savings. A universal routine to
do thatis left as an exercise for
the reader, based on the
guidance above!

— °
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HINTSAND
Sa

o matter how good the
documentation supplied
with your new computer

there are always one or two new
tricks to learn. We've collected
someold favourites as well as a
few new onesfor youtotry.  

    

  

1. USEFUL MACHINE
OPERATING SYSTEM
COMMANDS

Machine operating system
(MOS) commandsare prefixed
with an asterisk. When such a
statement is encountered by the
BASICinterpreterit is passed
to each of the installed ROMs in
turn until one of them
recognisesit, and deals withit,
or it is not recognised by any of
them and anerror is generated.
Mostreaderswill only have the
16K MOS ROMorfour 4K MOS
EPROMsfitted. However, other
ROMsthat could be inserted in
one of the three vacantslots 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
emptyslot to the left of the
keyboard.
The new User Guidelistsall of
the operating system commands
available for use with the MOS
ROM.Someof 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,
gunsightor similar object about
the screen. The most obvious
keys to use for this purpose

TIPS
would be the four cursor keys,
but in normal operation moving
the cursoris 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 wayasfor
any other key, by use of GET,
or INKEY. The COPYkeyis
similarly affected: the ASCII
codes produced are:

COPY 135
a 136
ag 137
t 138
t 139

*FX4,0 will return the keys to
their usual mode of operation.
For MOSversions 1.0 onwards
*FX4,2 turns these keys into
five more function keys. The
OKEY numberswill then be:

COPY 11
+ 12
—e 13
t 14
4 15

The existing function keys are
numbered O to 9. The missing
function key 10 is, in fact, the
Break key. Althoughits break
function cannot be disabled, a
string can be storedinit, just
like with the other function
keys. Command *FX18 (for
MOSversions 1.0 onwards) will
reset the function keys so that

MODEL A AND B
BES

All sorts of useful hints
andtips for use
with your micro.

they no longer contain
characterstrings.

There are some further
modifications to the operation of
the function keys which are
available in version 1.0 onwards
of the MOS.Thefirst of these is
with *FX225 which causes the
function keys to generate ASCII
codesinstead 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 soon. *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 codesis 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 valueis
144, which generates the
Teletext control codes for the
 

Function key ASCII code
f0 128
f] 129
£2 130
{3 131
{4 132
{5 133
{6 134
{7 135
{8 136
{9 137

Teletext control code

no effect
red alphanumeric
green alphanumeric
yellow alphanumeric
blue alphanumeric
magenta alphanumeric
cyan alphanumeric
white alphanumeric
flashing characters
removeflashing effect
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HINTS AND TIPS

graphics colours andflashing.
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 commandis used
with the cassette operating
system, and is primarily used to
control the action taken by the
computer whenanerroris
detected during a cassettefile
operation. *OPT without any
values for a and b will resetall
the options totheir default
values. Page 398 of the new
User Guide supplies the details
of what happensfor 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 Guidestates 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 hasto 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 prudentto
take a copy from the original
tape, and only to use the copy.
Should anydisaster befall the
copy, another can betaken
from the original master tape.
This policy of keeping a master
and using copies is common
commercial computing practice.

If the program you have
boughtis written entirely in
BASIC, then there is usually no
problem in taking a copy: just
use SAVEin the normal way.
Whena program is SAVEd,its
load and execution addresses
are recorded as well. The load
address is the memorylocation
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

2

68

running a program. Fora
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 memoryfrom tape,it
will automatically be stored at
the lowest available address in
RAM.For most usersthis will
be &0EOO: however, if you have
Econet, disc operating system
or Telesoftware ROMsinside
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 &OEOO. 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 PAGEto this value
when SAVEing the program as
well.

Difficulties start to appear
when you want toSAVE a
machine code program, or one
that is mixed BASIC and
machine code. If you suspect
that the program that you wish
to copyis of this type then you
need to use the *OPT1,2
command.If the program
instructions tell you to CHAIN
the program, then type:

*OPT1,2
LOAD “FLANGE”

assuming the program is called
FLANGE.

If the instructionstell you to
*RUNthe program, then type:

*OPT1,2
*LOAD “FLANGE"™

note that, in this case, we have
to use *LOAD.In both cases
the resulting messageswill look
like this:

addresses which the BBC
Microcomputerusesin its filing
systems to ensure compatibility
with 16 and 32 bit second
processor add-ons. We only
need to knowthelast four Fr
digits.

To SAVEthis program that
has been loaded we need to use
the command:

*SAVE”name”load address +
length execution address,

ie: *SAVE”FLANGE” OEOO +
2670 OEOO, for our example.

It must be emphasised that
unauthorised copying of
softwareis illegal and the above
information is intended to show
you howto provide back-up
copies of commercial software
FOR YOUR OWN PERSONAL
USE ONLY.

*TV

Many domestic televisions are
set up so that notall of the
transmitted picture can be seen.
This is done to avoid showing
blank marginsat the sides and
bottom of the picture, and the
Ceefax and Oracle signals at
the top of the picture (in the top
two lines), The BBC
Microcomputer makesveryfull
use of the available picture, and
this often meansthat either the
top or bottom parts of the _
computer generated picture
cannot be seen. *TV255 will
movethe picture down by one
character row, *TV254 will
move it down two characters,
etc. The corresponding
commandsto movethepicture

up are *TVO, *TV1, etc. These
commandsonly take effect after
a change of mode.

You can also write
*TV255, 1 where the second
parameter, 1, causes the
 

Name Length
FLANGE 26 2670

Load

OOO00E0O0

Execution

OOO00E0O
 

All the numbersare 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
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you are stuck with interlace, but ae
in all the other modes you can 100 REM Fatch for 2 bugs in cassette filing
turn it off to give a steady 101 REM system, Only needed for v0.1 of NUS
picture. *TV255,0 would 102 REM IQ NOT USE WITH OTHER VERSIONS

130 FURFASS=0TU11P%=4LIN0 | GOSUB180 NEXT
restore the interlace again.

*FX15,1

When you are using INKEY or
INKEYS to wait for a key being
pressed at the keyboard,if the
keyboard buffer has not been
emptied, then whateveris 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
previousline 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 makeswriting tofiles
using the PRINT # statement
almost impossible. Thefirst
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 optionsis
unacceptable to you, then you
will find Listing 1 essential. It is
reproduced here by kind
permission of Richard Russell of
the BBC, whowasinvolvedin
preparing the specification of
the BBC Microcomputer.

It should be SAVEditself,
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 MOSother than
version 0.1.
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140 T&21B=FIXLP&219=F 1X1 DIV 256
150 PA20A=FIX22 Ph2Q20K=FIX2 DIV 256
160 XKEYLO 7&218=6D0) PA2L9=8ES PRQOA=ADG SPAORERTM
170 ENL
180 COPT PASSK2
1YO .FIX1 PHALIJSK &F2LIPLATKIS
200 .»FIX2 CMP #491°HNE GOSCPX #0°BNE GO
210 TSX¢LDA 8102sXiCMP S&F 7S KER TRAP
220 LIX #03.1X LUA #&913STA SFEOPERTS
230 .GO JHF (&LK60)
240 .TRAP PLAIPLA
250 JSR &FPUGiJSK &FR7K
260 JSK TX{JMP &F7FR
270 JRETURN

Listing 4. Richard Russell's Bugpatch.

3. FURTHER TELETEXT
SURPRISES

Whenwriting a program using
Teletext characters in Mode 7,it
can be quite irksometo have to
type CHR$X, whenever you
want to put a control code into
a PRINT statement. Sinceall
control codes havethree 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 CHRS$130; "Hello"

The message “Hello” will
appear on the next line in
green. Nowtry the following
two lines:

*KEYO TLE B
PRINT " Hello"

Press £@ here

The message “Hello” will again
appear on the next line in

pret It is also green in the
RINT statement. What you

have done is to program the
control code for green
alphanumeric characters into
function key O. Theletters
correspondingto each control
code (such as B in the example
above) are given in the
table shown below.

As you can see useofthis
methodof putting control codes
on the screen gives colourful
text. Each control code leaves a
blank space in thelisting
(remember that they must be
‘placed inside the inverted
commas), and they may be
copied using the COPYkey in
the usual way.

One control codein the
table that you may well not have
comeacrossis 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.
Rememberthat 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 charactersS

T
I
Q
T
H
A
O
O
w

Ss

The Teletext controlcodes
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[|

>
L
I
O
-
N
S
s
S
s
C
H
d
n
N
D
W
H
O
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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 modeis
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;CHRS255
7CHRS255;CHRS147;CHRS255;CHRS255
7CHRS255;CHRS$255

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 CHRS146;CHR$255;CHRS255;CHRS158
7CHRS147;CHR$255;CHR$255;CHRS$255
7 CHRS$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
whereit operates, it is the last
graphics character before the
respective control code thatis
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 mayfind
that they affect your printer,
and you are unabletolistit!

4. THREE (OR MORE)
COLOURS IN MODE4

Try running the following short
program:

16 MODE 4
20 VDU 19,6,3,6,6,0
39 VDU 19,1,4,0,0,6
40 MOVE 8,@:MOVE 600,08
58 PLOT 85,6,300
68 PLOT 85,600,300
7@ FOR 1%=304 TO 600 STEP 8
88 MOVE 8,I%
98 PLOT 21,600,1¢

100 MOVE 4,18+4
116 PLOT 21,606,138+4
126 NEXT

You will see a yellow
background with a blue
rectangle in the lowerleft 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 doesis, firstly, to select
Mode (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 60).
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 throughall 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. Thereis plenty of
potential here for
experimentation, so happy
dithering (that is what the
methodis called!).

5. NEGATIVE INKEY
MONONCO)

 

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 numberagainst
every key on the keyboard.
Stated simply, what the use of
negative INKEY valuesgivesis
a meansof detecting when any
key is pressed. Not only that but

 

70

keys held down simultaneously
can all be detected, something
whichis not possible with
positive INKEY values. Also the
use of INKEY(—m)is
independentof 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
BASICis 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

statements
@
@

@

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 numberof 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
numbertwo being pressed:
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statements
®@

300 fire% = ADVAL(0) 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

G$= “y”)

Selection from menusis an
obvious use for this method (see
below).

  

7. USE OF MENUS

In writing a program for
someoneelse to useit is
particularly important to make
the program as easy to use as
possible — user-friendly in the
jargon. One way of doingthisis
by the use of menus, that is a
screen with a numberof
labelled choices for the userto
select from. All the user has to
do to continueis 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 programmercan
use GET or GETS$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 herof
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...
UNTILstructure 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 0 is 48, for 1 it
is 49, and so on.

The following statements will
do the job.

100 REPEAT
110 Z%=GET
120 2%=2%-48
130 UNTIL (Z%>@ AND Z2%<7)

Line 680 of that multiplication
tables listing which reads:

680 F*=GET: FS=F%-48:IF F%<l OR FS>3
GOTO 688

could bealtered to read:

680 REPEAT: FR=GET: F@=F%-48: UNTIL (F%>9

AND F&<4)

 

BBC OWNERS
Why not consider the HOBBIT FLOPPY TAPE

SYSTEM for your computer?

The HOBBIT gives Vier all the facilities you
would expect froma floppy discat a fraction of

the price.

Brief Specifications:

input socket.

CLEAR AND CRiSP

CHARACTERS AND GRAPHICS

Getthe best from your BBC/Acorn by using the RGB
output. Get crisp, clear graphicsin full bold colours
with one of our TV/Monitors fitted with a 6 pin Din

EACH IS A TELEVISION

EACH IS A COMPUTER MONITOR
e Read/Write speed of 750 Bytes per second

Capacity: 101K Bytes per Cassette
Average accesstime 22 seconds

Up to 138 Files per Cassette
Completely automatic — no buttons to press

Fully built, boxed andtested. Just plug in and go
System can support Two Drives

Available from stock PRICE £135.00 plus VAT

Whybuy just a moniotor when you can have a
standard TV as well?

A2102/5 1415”
A3104/5 16”
A6100 20”
A7100 22"

£295
£327
£365
£399

A8400 26” (Remote control,

Also available for NASCOM computers
PRICE £120.00 plus VAT

Access and Barclaycard accepted

For more details contact:

ideal for schools) £499

ALL PRICES INCLUDE:

VAT, CARRIAGE, 12 MONTHS WARRANTY AND A
2m 6 pin Din LEAD.

The TVs are from Grundig’s range. Remote control
and stereo sound alsoavailable.

lHon Computer Products

Kiln Lake, Laugharne, Carmarthen, Dyfed SA33 4QE
Tel: Laugharne (099421) 515
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CONTACT:

NEWARK VIDEO CENTRE
108 London Road, Balderton, Newark, Notts.
Tel: 0636 71475 (Oy elim MelemL1-1e 
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Mike James pe

| AND The fundamentals
| . of the BBC Micro’s

| : on ma =SOUNDfacility
VISION andits powerful

graphicslaid bare.

he BBC Micro, like many
others, uses memory
mapped graphics butit

uses it in a very different way.
Most machines that generate
their own video outputset aside ie ata seas
an area of memory where the Hye Uno cen
ASCII (or similar) codes of the re eee
characters to be displayed are
stored. As each character's
codecan 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 machineto
machine. It could be that the
first memory location
correspondsto the character
displayed in the top left-hand
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corner of the screen; ; method of producing a memory
subsequent.memory locations mapped screen. Instead of way other micros convert the
corresponding to screen storing the ASCII code of the ASCII code stored at each
locations to the rightof thefirst character to be displayed, the memory location into a
until the end oftheline is BBC Micro stores a bit pattern character displayed on the
reached, when newline is correspondingto the shape of screen.
started at the far left-hand side the character. To makethis ATVpicture is built up
again (see Fig. 1). aaie
memoryis associated with the EACH MEMORY LOCATION
different display positions on eoee
the screen is know as the
‘screen memory map’.
Obviously if you know the < r Z e F
screen memory map for a a or

banwriteprogramstochange z ; EEE
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 (NOTALLCHARACTER
changing the screen andis RSLDeen Rr me
often the only way of producing 3
good moving graphics. 2 Fig. 4. The screen memory map

As mentioned earlier, the * Video RAM for a 40 column screen.  
 BBC Micro uses a very different
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from a series of lines and each
row of characters requires a
numberof lines. Each character
is formed from a numberof dots
which may be turned on oroff.
In this respect the BBC Microis
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 memorythat is accessible
only to the video display
electronics. This extra memory
is normally called a ‘character
generator’ butit 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 ROMandstores the
dot pattern of the character to
be displayed in RAM. The
disadvantage of this method is
that each screen location needs
enough RAMtostoreall the
dots for a single character — in
the case of the BBC Microthis
amounts to eight bytes per
screen location. This meansthat

MODEL A AND B

the screen correspondsto a bit
in the memorylocation, instead
of storing the dot pattern
corresponding to a character,
you can changeindividualbits
in the memoryto produce lines
and other shapes. Also, because
the same basic method is used
to display characters and to
producehighresolution
graphics, you can mix both
anywhere on the screen. A
second advantageis that the
characterset is not restricted to
whateveris 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
 

 

@ = 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 memoryis available only
to the display electronics thatit
is normally not counted as part
of the computer’s memory.If
you want to know how much
memoryis involved in a
character generatorall you
have to do is multiply the total
numberof dots used to make up
a character by the total number
of possible characters and
divide by eight (this is because
the ROM hasto store the dot
pattern of every character that
can be displayed and each dot
requires onebit). 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
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CPU DATA VIDEO ROM ADDRESS
USED TO SELECT WHICH
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Fig. 3. A ‘classic’ video circuit design.

 

in MODE4, for example, with
32 lines of 40 characters, the
total RAM required is 32 times
AO times 8, ie 10K, andall this
RAMis 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 — becauseit
stores an eight bit code instead.
The method the BBC Micro uses
is often called a ‘bit mapped
display’ because everybit in the
screen RAM correspondsto a
dot on the video screen.

WHAT ADVANTAGE?

Given the extra memorythat
the BBC Micro hasto use to
produceits display you might be
wondering what the advantages
are. The main advantageis that
you can produce high
resolution graphics and text
characters using the same
hardware. Since every dot on

charactersdifficult 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
graphicsis limited to those
already defined in its ROM.

Whatall this meansto the
programmeris that, unlike
machines such as the PET
where POKEinga 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 nowis
how each memory location
corresponds to a screen position

73

 

 

 

 

 RRBet



 

£

ii

o
a

 

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 thescreen.If the
BBC Micro usesa fairly normal
screen memory map, the line
should appearin either the top
left-hand or bottom right-hand
corner. Before we cantrythis
little experiment, however, itis
necessary to look at the way the
BBC BASIC allows memory to
be POKEd. Although I have
been using the term POKEto
describe storing some data ina
given memorylocation,this is
not a term that BBC BASIC
uses. To POKEa byteinto
memorylocation at ‘address’,
the BBC Micro uses:

Paddress=byte

and the ‘?’ isn't a mistake.It
means ‘treat the number
following as an address’
(familiar ground for ATOM
users buta little strange to the
rest of us). The address and
byte used in this expression can
be variables or constants.If
constants are usedthenit 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
memorylocation, we can
resume the examination of the
screen. If you run the following
program.
16 MODE 4
20 ?HIMEM=EFPF
38 GOTO 26

 

You should now see a short
horizontal line in the topleft-
hand corner. If you don’t then
it's possible thatit's just off part
of the screen your TV displays
and a slight adjustment of the
controls should maketheline
visible. The program works by
first selecting MODE 4 and then
(in line 20) storing the Hex
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value FF in the memory location
whose addressis stored in
HIMEM.The variable HIMEM
stores the addressof thefirst
screen location in any mode
and FFin binary is eight ls —
so producing a row of eight
dots.

We now knowthatthefirst
(lowest) screen address
correspondsto the topleft-hand
corner. To find out howtherest
of the screen memory map
goes, try the following program.

16 MODE 4
20 FOR I=@ TO 7
38 ?(HIMEM+I)=aFF
40 NEXT I
58 GOTO 56

 

This stores the Hex value FF in
eight consecutive memory
locations. Whatis surprising
aboutthe 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 samesize as a normal
character. The screen memory
map of the the BBC Micro is
suchthatthefirst eight memory
locations form the dot matrix for
the first character. The next
eight form the dot matrix for the
characterto the right of the first
and so on to the end ofa line.
To see the screen memory map
in action, try the following:

16 MODE 4
26 I=6
36 ?(HIMEM+I) =aFF
48 I=I+l
58 FOR J=1 TO 598
68 NEXT J
78 GOTO 38

 

You should see the screenfill
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:

36 ?(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¥*4G) *8+N

This expression gives the
address of the Nth line making
up the character at the screen
location X,Y (N,X and all start
from zero in the top left-hand
corner).

COLOURFUL
EXPANSION

The reason why the previous
section considered the memory
map for MODE 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 bya 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 upto four colours,
three can represent eight and
four can represent 16. The
question is — howare the extra
bits organised in the memory
map of the other modes?

The answeris that the
fundamental memory map
outlined for MODE4 is used for
all the other modes exceptthat
each point on the screen now
correspondsto a small group of
bits in each memorylocation.
For example, in MODE 4a
memory location holding eight
bits gave rise to eight dots but
in MODE5 (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 modesis to use the
programs given in the last
section but changeline 10 to
give the required mode.In
MODE5, as each block of eight
memory locations now
correspondsto only eight rows
of four dots and each character
still needs eight rowsof eight
dots to be displayed. It should
be obviousthat the storage of a
single character involves two
such blocks.

screen location.

PEEKING THE SCREEN

This brings usto 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 modereturns the dot
 

MEMORY
 

Lol1j1jojoj1}4{1}

WHY
MODE 4

SCREEN

 

  
1ojo}1{141)/1]}0]0

      

 

 
MODE 5

   
010 1[1]1]1]1 1

MEMORY LOCATI
 

MEMORY LOCATION 1
 

Fig. 4. The correspondence between Modes 4 and for eight dots on the
screen.
 

If all this seemsa little
complicated thenall I can sayis
that compared to the way other
computers work IT IS but, if
you wantto havethesort of
freedom of action that the BBC
Micro allows, there is no other
way of doingit! In practice, the
use of direct memory mapped
graphicsis limited to either
MODE4 (whereit 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 becauseit is
more difficult except in two-,
colour modes andpartly
because the BASIC providesall
sorts of features that makeit
unnecessary. What is more
important thoughis that a
knowledge of the screen
memory mapallows you to find
out quickly whatis stored at any
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pattern of a row of the character
stored at the location. This is
not as useful as the ASCII code
because in generalit is not
enoughto 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 characteris difficult
to obtain without a numberof
PEEKsand quite a bit of logic.

This might make you think
that screen PEEKsare not worth
the trouble on the BBC
machine. However, for MODE 4
things are easier than they look.
The general problem of
deciding what characteris
stored at a screen location is
difficult even in MODE4 butin
most graphics-based
applications this is more than
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we wantto do. Instead of
identifying which character
from the set of all possible
charactersis present,it is
usually enoughto decide which
one of two or three charactersis
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 cantell the
three characters apart by
PEEKingthat one row!In the
case of blank, X and O, any row
will distinguish them but row
three correspondsto 0,24 and
102 respectively.

The BBC Microuses the ‘?’
instead of PEEK as well as
POKE. If you want to PEEK a
particular screen location then
all you haveto dois:

Paddress

This will return the contents of
the memory location at
‘address’. For example:

A=?2600

stores the contents of memory
location 2000 in A. Notice that
the ‘?’ represents a POKEifit is
on the left of an equals sign and
a PEEKif on the right. Now that
we know how to PEEK a
memory location and we know
the screen memory mapfor
MODE4, we can write a
function that will return the
contents of a particular row of a
screen location:

166 DEF FNS(X,Y,N) =HIMEM+ (X+¥*49)
*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 INPUT AS
28 MODE 4

  



 
‘

S
H
E
E
E
T
T
T
e

S
e

SS
=.

a
a

SOUND AND VISION

30 PRINT TAB(26,10);a$
46 FOR N=@ TO 7
56 PRINT N,?FNS(20,10,N)
66 NEXT N
76 END
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This program can also be used
to discover how any characteris
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
whatis 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 butit
needs a USRcall to the MOS
(Version 1] and later revisions
only) andit is slow (about 120
milli seconds per character).
However,if speed is not
important then you can use the
following function:

108 DEF FNASC(X,Y)
11@ LOCAL c
120 X%=x
136 Ye=Y
149 A%=135
159 C=USR(&FFF4)
169 C=C AND &FFFF
178 C=C DIV &1leU
186 =C

FNASC(X,Y) will return the
ASCII codeat screen location
X,Y and CHR&(FNASC(X,Y))
will supply the characteritself.

The 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

76

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 ASCII
code is slower becauseit
involves finding a match for
eight bytes somewherein the
table!

THE TROUBLE WITH
SCROLL

There is one feature of the BBC
Micro that is very surprising
and can makeuseof 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 manoeuvreit
is. Each text line of the screen
must be moved up byoneline.
The bottom line is cleared and
the top lineis lost.

In the BBC Micro's case, this
screen shift, if done by software
for MODE4, 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 mapso that
the memorylocations
correspondto screen positions
one higher. Thé memory
corresponding to the old top
line is cleared and is made to
correspondto 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
commandor adjust the
functions to take account of any
scrolling.

To take accountof scrolling,
it is necessary to keep a count
of the numberof 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):

166 DEF FNS(X,Y,N)
118 Yf=y¥+sc
126) YT=YT-INT (ABS (YT) /32) *32
130 =HIMEM+ (X+¥*46)*84+N

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 samesituation 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 thefinal version of
the BBC Micro's manual!!

Anyway, the territory which
forms the subject of this section
of the article is so vast thatit
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 andflexible that this
article can cover only a fraction
of the possiblities!

SOUNDINGS

Before launchinginto details of
how the BBC Micro's sound
generator can be used,itis
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
commandis the only one of the
pair which actually causes
anything to comeout of the tiny
speaker just above the
keyboard. Amongother things,
it controls pitch, amplitude and
duration of the notes produced.
The ENVELOPE commandis
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,
whichis fine for most
applications — eg beeps during
gamesor playing simple tunes.
However, if you wantto try to
produce more complicated
sounds then you have to use the
ENVELOPE commandto 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 policesiren,
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
of other instruments.

The first two involve the use of
the SOUND commandonly 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 little

SHE
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unsure aboutthis 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 dois to
compile a catalogue of ‘recipes’
to make a few standard noises.
However, there are two ways of
approaching soundeffects: you
can either use the SOUND
commandto control the noise
channel or you can use the
ENVELOPE commandto define
basic sounds. With the latter
you can produce quite
remarkable effects but there’s
still a great deal of scope for
producing a widevariety of
noises using the SOUND
command.

Therest of this article will
concentrate on the use of the
SOUND commandandwill try
to convey someof the flavour of
the uses of the BBC Micro's
sound generator. (The
ENVELOPE commandis so
complex and versatile that it
demandsan article to itself!) To
et us started a brief resume of
e SOUND command seems

appropriate.

SOUND

The SOUND commandhas the
general form:

SOUND C,A,P,D

where C controls which channel
(O, 1, 2 or 3) produces the
sound (channel 0 is the noise
channel), A controls the volume
and ranges from 0 (silence) to
— 15 (loudest); P controls the
pitch of the note and ranges
trom 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 | to
4 cause the pitch and volumeof
the note to be controlled by the
parameters of the ENVELOPE
command. The channel'
parameter is, in fact, quite
complicated and is best thought
of as a four-digit hexadecimal
number:
&HSFN

where each ofthe letters stands
for a digit which controls a
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different aspect of sound
production. What exactly each
of them doesis better left until
later except to say that N is the
channel number as described
earlier. ;

PROGRAMMING
TUNES

Programming tunesis 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 wholetone
correspondsto adding or
subtracting 8. The only thing
that you have to’ be careful to
rememberis 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 thereis only a
semitone. The pattern of tones
and semitones from C to C, an
octave above,is:
C-D-E-F-G=A-B-C

T T s T T T s

which is easy to remember
becauseit'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 producethefull
chromatic scale by:
19 FOR P=53 TO 97 STEP 4
28 SOUND 1,-15,P,10
38 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 keepson coming.
The reason for this remarkable
behaviouris that the BBC Micro
maintains a queue of sounds
which are produced oneafter
the other as soon as the current
sound is completed. The sound
queueis processed
independently of any BASIC
program that is running and
each SOUNDstatement simply
adds a note to the end of the
queue. This meansthat a
BASIC programisn’t held up
for the duration of each note.
The only time thatthis fails is
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when the queue becomes full
and a SOUND statementtries 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
addits note.

To make a tune
recognisable, not only must
each note be at the right pitch,
but each note mustlast 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
includea variable in all music
programswhichset the length
of the fundamental unit of time.
As an example of programming
a simple tune considerthefirst
few notes of ‘Hearts of Oak’ (see
Fig. 5). Translating each note to
its pitch and duration value for
the SOUNDstatementgives the
two rows of numbers underthe
music in Fig 5. The best way to
convert these numbers to sound
is to use a DATA statement
thus:

5 Cc=5
16 DATA 69,1,89,1,89,0.75,89,6.25,

89,1,105,0.75,97,0.25,89,1,85,
@.75,77,0.25,69,9.75,99,99

20 READ P,D
30 IF P=99 THEN STOP
49 SOUND 1,-15,P,D*Cc

56 SOUND 1,1,P,2
66 GOTO 26

Line 50 hasthe effect of leaving
short silences between each of
the notes. Withoutthis 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 computerswith a
sound generator could manage
the simple tune given in the last
section. What is special about
the BBC Microis thatit is
possible to generate three notes
at the same time. To see how
this sounds, try the following:

1@ DIM N(13)
20 DATA 53,61,69,73,81,89,99,101,

169,117,121,129,137
30 FOR I=1 TO 13
49 READ N(I)
58 NEXT I
66 AS=INKEYS(@)
76 IF A$="" THEN GOTO 68
88 A=VAL(AS$)
9% SOUND 1,-15,N(A),20

186 SOUND 2,-15,N(A+2) ,29
119 SOUND 3,-15,N(A+4) ,20
128 GOTO 69

If you RUNthis 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 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 anda fifth
correspondsto 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
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1 to 9 will produce something
tuneful andit is easyto 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
B. 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 thatis that each
note of the chordstarts at a
slightly different time. In other
words, each of the SOUND
commandsstarts its note in the
chord as soon asit is reached
and, as they are executed one
after another, the note on
Channel starts a little before
that on Channel 2 whichstarts a
little before that on Channel 3.
The solution to this problem
would beto tell the sound
generator to wait for two other
notes after the oneinitiated 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 beforeit
starts playing. The numberof
notes that it waits for is given by
the value of S and the SOUND
commands which produce them
must also use the same valueof
S. For example, in the case of
the triads played by the
previous program the SOUND
commands would be replaced
by:

9@ SOUND &@201,-15,N(A) ,20
166 SOUND &@262,-15,N(A+2) ,20
116 SOUND &6263,-15,N(A+4) ,29

Thefirst SOUND command has
a value of S equalto 2 so the
sound generator waits for two
more SOUND commands with 5
set to 2 before producing a
chord made up ofall three
notes.
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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 be a Qora | and if itis a

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 Oor 1

and if it is 1, it causes any notes

stored in the channel’s queue to

be removed or ‘flushed’ and the

note specified by the current

SOUND command to be

produced immediately.

SIMPLE SOUND

EFFECTS

The only sound channel that we

haven't discussed as yetis 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 frequencyperiodic

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=0 to 2)

are rasping sounds which come

in very handy for ‘losing’ noises

in games! Values of P between

4 and 6 producehissing noises

of various frequencies. White

noise is a special sort of hissing

which is made up by mixing a

note of every pitch in muchthe

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 canstill produce a

useful range of effects. For

example, if you make any noise

very short it begins to sound
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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:

       

1@ SOUND 0,-15,4,1:

SOUND 1,-15,200,1

    

Similarly, mixing two noise-like

sounds produces new effects.

The following example:

     

 
1@ SOUND O,-15,4,1:SOUND 0,-15,3,1

20 GOTO 10 noises which change in pitch.

For example:
produces 4 sound like a

machine gun. Notice that as this

example uses the same channel 20 ogeerieee

twice, the two sounds follow -~ 7 SOUND 1,0,1,1

each other to give a rhythmical ae Sie &

pulsing sound. Using this idea

with two different pitches of

‘white’ noise produces 4 sound

like a helicopter:

produces a noise like a space

ship taking off. The pitch of the

noise on Channel 0 started by

line 10 is continuously changed

by line 30. Notice that using a

volume of 0 meansthat the

sounds produced by line 30 are

silent! Finally, try:

19 SOUND 0,-15,442
20 SOUND 9,-15,5,1
39 GOTO 20

Notice that one of the sounds

has to be twice as long to give 1g SOUND #,-15,7,55

the pulsating beat of a 20 SOUND 1,8,200,1

helicopter's rotor blades. You eer

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 4

name to them, however, is quite

a different problem!

The pitch values 3 and 7 are

special because they produce

noises on Channel 0 which are

controlled by the pitch on

Channel 1. This opens the door

to sound effects which involve

which produces a soundlike a

car engine being started (or

ratherfailing 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 forit!
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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 numberof
characters per row and the
numberof 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
sendinstructions to the 6845 to
alter the way it works, and to be
confident of knowing what the
result will be.

ANATOMYOF A CHIP
The 6845 chip has 18 internal
registers which, besides the
functions mentioned above,
control features such as the
shape of the cursor, whetherit
flashes, and the numberof 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 whentranslating 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 19,9,4,0,0,0

This direct commandwill show how
Mode 6 wastes memory.

== a

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 10 K 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 throughthis reveals
that register 9 controls the
numberof scan lines per row,
whichis the feature that we
wantto alter in display Mode 6.
In Mode 6 it normally contains
the value 9, one less than the
numberof scan lines actually
used per row,

We wantthis figure to be 7,
to give eight scan lines per row,
since each characteris 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. Thisis
a two stage process. Memory
location hexadecimal FEOO
(written &FEOO in BBC
BASIC) has to be loaded with
the numberof the control
register to be addressed; then
memory location & FEO] has
to be loaded with the new
value for the register that has

Learn to control the

 

6845 CRT controller
chip.

‘been selected. So, to put the
value 7 into control register
9, we need to execute the
following statements:

?&FEOO = 9
?&FEO] = 7

The main disadvantageof this
methodis that it will not work
across the Tube, Acorn’s
means of adding a second
processorto 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 commandto
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 is the register to be
addressed, and X is the valueto
be placedin 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, havingfirst
moved into Mode 6, you will
probably be disappointed since
the picture will be rolling round
and roundthe 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
producea steady picture is
much better than a domestic
TV's. - e
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However, we obviously have
to delve a little deeper into the
inner workings of the 6845 chip.

Press the BREAK keyto
restore a steady picture, and
Mode 7, and program the
function keys with the following
statements:
 

*KEYOMODE6:VDUL9,0,2,0,0,0,1M
*KEY1VDU23,9,9,7,0;0;0; 4M
*KEY2VDU23,0,4,35,0;0;0; 1M
*KEY3VDU23,06,7,30,0;0;0;1M

Enter these function key codesfor an
instant demo.
 

‘Pressing function key O puts us

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 experimenta 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
screen. We need to alter the
value in the vertical syne
position register, which is

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,
whichallows us to have user-
defined characters and which
only (!) occupies 8K of video
RAM. Thoseof you who would
like to delve further into the
6845 chip will find the book by
Gerry Kane useful, and also
The BBC Micro Revealed by
Jeremy Ruston, published by
Interface Publications.

in Mode 6 and gives a green register 7.
background, to show theeffect » pose
of the two extra scan lines. ‘
Pressing function key 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 numberof 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
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GALAXIANS(32K) £6.50 Cassette £9.90 on Disc
Fast action version of the popular arcade game. 4 types of Galaxian (in 3
initial screen formations) swoop downindividually or in groups of two or
three. 6 skill levels, hi-score, rankings, bonus laser bases, increasing
difficulty, superb graphics and sound.

CENTIPEDE(32K) £6.50 Cassette £9.90 on Disc
Incredible arcade type game featuring mushrooms,flies, snails, spiders, and
the centipedes of course. Excellent graphics and sound. skill levels, hi-
score, rankings, bonuses, and increasing difficulty as the spiders become
more active and the mushrooms increase. the

Probablythe best fruit machine implementation on the market. This program
has it all .. . HOLD, NUDGE, GAMBLE,moving reels,realistic fruits and
cag effects, multiple winninglines. This is THE fruit machine program to
uy. eee

Alien Dropout(32K) £6.50 Cassette £9.90 on Disc YEW RELEage-..
Based uponthe arcade game of ZYGON,but our version improves upon the
original arcade gameitself. You have to shootthe aliens outof their “boxes”
before the “boxes” fill up. Once full, the aliens fly down relentlessly,
exploding astheyhit the ground,Suitable for use with keyboardor joystick.

INVADERS(32K) £6.50 Cassette £9.90 on Disc
Superior version of the old classic arcade gameincluding a few extras. 48
marching invaders drop bombsthat erode your defences, and 2 typesof
spaceship fly over releasing large bombs that penetrate through your
defences. Hi-score, increasingdifficulty, superb sound effects and graphics.

SPACE FIGHTER (32K) £6.50 Cassette £9.90 on Disc
Arcade-style game based uponfeatures from DEFENDER and SCRAMBLE.
5 types of menacingalien 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. 15% VAT

“i MICRO _|

FRUIT MACHINE(32K) £6.50 Cassette £9.90 on piscvEW RELEAse-..

 

* WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS *
Please add 50p perorder for P & P + VAT at 15% *** Dealer enquiries welcome.
 

SUPERIOR SOFTWARE
‘Dept. PS3
69 Leeds Road,
Bramhope,Leeds.
Tel: 0532 842714  
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BBC COMPUTERS
“ WEST WALES*

MODELA. BUN so sued ensues saveewestunanseveens
MODELA (32K + VIA)

Jeanne stesGenvesasensveensacgetes OOS
* AVAILABLE FROM STOCK NOW *

AB URGRADESsiscwiseersiccscmeeslaeetinesecxtea ks £106
(Acorn supplied parts — Top Quality)

DISC UPGRADE £99(fitting extra)
Note: Disc upgrade kits and the new 1.2 ROM arein short supply,

and are not expected in stock until mid February orlater.

* COLOUR MONITORS..........0cceeceee scuba,
* SEIKOSHA GP100 PRINTERS

* Software and Booksfor
BBC, ZX81, SPECTRUM, ATOM,VIC

* Software by Acornsoft, Bug-Byte, IJK, and BBC
Software etc.

ALL PRICES INCLUDE VAT AT 15%
Securicor Carriage —£3 Postal Delivery —£3 Books and Software £1 post

Telephonefor current stocksor,if youlive in the district, call in for a demon-
stration of computers or peripherals.

COMING SOON:“Electron” & “Spectrum”

CARDIGAN ELECTRONICS
CHANGERYLANE(Nr Woolworths), CARDIGAN, DYFED.

Tel: 0239 614483

HOURS: 10am to 5pm Mon-Sat * Closed all day Wednesday  
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3:D
ANIMATION
 

 
couple of years ago |
wentto 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, I
thought, was the quality of
graphics which I would like the
microcomputer I would buyto
be capable of producing.
However, at the time high-
resolution colour graphics were
an expensive luxury available
on relatively few machines, and

==
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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,
I 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 thelines
of longitude andlatitude are     

A programthat boldly
goes where no
eam has gone
efore.
 

drawn. Several hundredstars
drift across the screen in the
background, creating the
impression that the observeris
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
Thefirst 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 howto deal with stars
which go behind a planet, and
then re-emerge on the other
side. There wasalso 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 andjerky.
This method might work on the
ICL mainframes used by the
producersof Alien, but eight-
bit micros are simply notfast
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 colourrelationships’. 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 wantthe ball to
turn green. You can dothis

SS
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very easily with the command
VDU 19,1,2;0; whichtells the
computer that colour 1 is now
green. You can maketheball
disappearby turningit black
with VDU 19,1,0;0; and makeit
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 needsto know neither
the shapes northe positions of
the objects being animated. A
yellow ball, a bowl of petunias
or even a surprised-looking
sperm whale can be broughtto
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 MODE2. Logical
colours 3 to 8 are used to
animate the stars andtheflight-
path, whereasthelines of
longitude of the planets are
drawn in colours 9 to 14. The
reason for using two groupsof
‘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 groupsof colours are
used, the first group cycling
between yellow andblack,
whilst the second group cycles
between cyan and dark blue.
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(a)

(a) A unit circle viewed head-on from
infinity

 
(ec)

(c) Then rotated in the x-y plane
through @ radians. The thickened
section of the curveis a half-ellipse. 

@ @ @ @ @ e .,, 2%

Logical colour 1 2 3 5 6 # nat we

Actual colour Black Black Black Black Black YellowBlack ... Black

Fig. 4. Animating a moving ball,

Fig. 2. Drawing the planets.

YA yd

S (xy) it

1 “1 T 
{b}

(b) Then rotated aboutthe x-axis
through « radians.

_
x

 

(d) Several half-ellipses are combined
to produce the imageof 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 ANIMATIONis 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 beamsis

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 observerare parallel. This is

<a Sea
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3-D ANIMATION

 

the simplification made by
ANIMATIONwhen 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 longitudeis 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
ANIMATIONto 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 gooff
screen, and
c) can redefine ‘logical to actual
colour relationships’, as
described earlier.

If so, then the following notes
will be useful.

 

MODE2

VDU A,B,C.

VDU 5

VDU 18,8,A
VDU 19,A,

XVDU 29,X,

PROCfred

DEF PROCfred (P,Q )
ENDPROC
REPEAT UNTIL FALSE
K9= INKEY(5)

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
ANIMATIONare:
O black (background)
3 yellow (stars and flight-path)
4 blue (planets)
6 cyan (lines of latitude and
longitude)
10 flashing green-magenta(titles)

Similar to PRINT
CHR$(A) +CHR&XB)+ (A,B,C, etc,
are usually special control codes). If
a semicolon follows a numberin the
VDUlist, then it is printed lo-high
as a double byte pair. For example.
Used here to makethe text cursor
vanish
Same as GCOL 0,A

B;0; Logical colour A is actual colour B
Y; Graphicsorigin 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 etc, to the
corresponding local variableslisted
in the procedural definition
Start of procedural definition
End of procedural definition
An infinite loop
Used here as a 50 millisecond delay

(A,B )

 

 

  
MOVE X,Y Moves graphics cursor to co-

ordinates (X,Y) relative to the
graphics origin

DRAW X,Y Draws a line to point (X,Y)
PLOT 85,X,Y Fills in triangle, the vertices being

(X,Y) and the last two points visited
GCOL0,A Graphics nowin local colour A
POINT (X,Y) Returns the colour of graphics point

(X,Y) or — 1 if that pointlies off the
screen

Lines Effect

100-2010 Select graphics MODE 2 and writetitles
2020-2050 Draw four planets with various positions, sizes and anglesoftilt

2060 Drawsthe stars and theflight-path
2070-2090 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¥Y%) with a

radius R%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. Theellipse is centred

on polar co-ordinates (D%, Alpha) and is orientated so that the minor
axis passes through the graphics origin. The elliptic parameteris

allowed to vary between — Beta and + Beta
6000-6080 Definition of the ‘path’ procedure. Set up graphicsfor 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 ##% "ANIMATION #4
1O1OREM #*## STA July 1962 *#*
1020
ZOOOMODE 2:COLOUR 15
2OLOPRINT TAB(6) "ANIMATION": VDU 5S
2020PROCsphere (150, 900, 100, -P 1/6)
2OS0PROCsphere (1190, 945, 75, -S#P1/4)
2040PROCsphere(620,512, 400, 7*#F1/6)
20SOPROCsphere (200, -292, 900, 0)
2060PROCstars:PROCpath s
2O7OVDU 19,1, 630319, 2, 450319, 15, 1050329, 0303

2080FOR 1%=9 TO 14: VDU 19,1%,0303 NEXT
2090
SOOOREPEAT
SO10FOR I%=3 TO 8
3O2Z0T%=I%-121F J%=2 J%=8
BSOSOVDU 19,5%, 450519, 1%, 6505
SO4OVDU 19, 5%+6, 050319, 1X46, 3308
SOSOK9=INKEY (5)
SOSONEXT
SO7OUNTIL FALSE

3080
4000DEF PROCsphere(X%, Y%,R%, Tilt)
4010VDU 1632,29,X%3Y%3 MOVE 0,R%
4020FOR Phi=0 TO 6.4 STEP .15
4030MOVE 0,0:PLOT 85,RZ*SIN Phi,R“~*COS Phi
4040NEXT
4050Col %#3
4060FOR Phi=O TO 3.1 STEP .1
4070GCOL 0,Col%
4080PROCarc (R4*#COS Phi,R%,0,PI/2+Tilt,PI/2)

4090CO1L%=COLA+12 IF Col%=9 Col%|s
4100NEXT

4110GCOL 0,1
4120FOR Theta=.5 TO 2.5 STEP .5
4130PROCarc(-R“/4*SIN Theta, R“A*¥SIN Theta,R%*COS Theta, Ti 

SOOODEF PROCarc (H%~,W%,D%, Alpha, Beta)
S5010S=SIN Alpha:C=COS Alpha
SO2ZOXZ=W2*SIN Betas Y%=D“Z+H“%*COS Beta
SOSOMOVE C#¥X%+S#Y%, CHYZ—-S#X%
SO40FOR Gamma=-Beta TO Beta+.1 STEP .25
SOSOX%Z=-WAXSIN GammarY%=D%+HZA*COS Gamma
SOS6ODRAW C#X%+S*Y%, CHYA%-SHX%
SO7ONEXT

SOBOENDPROC
5090

S000DEF PROCpath

6010X%=1179:2 Y4=130:R4=100: Col 4=9

6020FOR Tilt=O TO 1.2 STEP .OS

S60S0G6COL 0,Col%:PROCsquare(X%, Y%Z,R%, Tilt)
S040X%=. 9*#XK%4+808 YA=. SHVYL+44012 RAERA*. 92
6050001 %=Col%+1i: IF Col%=fS Col %=9
S060NEXT
6070ENDPROC
6080

JOOODEF PROCsquare(X%, Y%~,R%, Tilt)
JOLOVDU 29, X%5Y%35

7O2Z0S=SIN Tilt:C=COS Tilt

JOSOMOVE RZ~*(C+S) ,.R“~*(C-S)

JO4ODRAW RZ~*(C-S) ,.R4*(-C-S) sDRAW RZ~*(-C-S) , RZ (S-C)
JOSODRAW R“~*(S-C) ,R“~*(C+S) DRAW R~¥(C+S) ,R%~*(C-S)

7OSOENDPROC
7970
BOOODEF PROCstars
BO010VDU 29,0503
BO2Z0FOR I%=0 TO 40

8030OX%=12798 VYA=25*1%2 X1%=-8% (2+RND (2) ) 2 Y1%=1—-RND(3) sCol%

=RND (6) +8
BO4OREPEAT Col%=Col%+izIF Col%=i§ Col%=?
BOSOPZ=POINT (X%,Y%) 2 IF P%Z=O GCOL 0,Col%sPLOT 69,X%,Y%

BOSOXZ=XK+X1L%2 VAEVLFVIY
BO7OUNTIL P%<O

BO8ONEXT  
 

1t,1.5) BOPOENDPROC
41 40NEXT >
ALSOENDPROC
4160 Listing 1. The ANIMATION program,

S Draper MODEL A AND B

GCOL
APPLICATIONS
 

graphics in them, and you use
GCOLO then you mayfind

your graphics have an annoying
flicker. This is because, when
using GCOLO,thereis a short
time, between plotting the
graphic outatits old position and
plotting it in at its new position,
whenthere is nothing on the
screen. This may be cured by
using GCOLS.It is then possible
to plot the new graphic in before

1060 VDU 224
I: you write games with moving

1070 VDU4

1050 MOVE OLDX,OLDY

1080 ENDPROC

This procedurewill plot graphic
character 224in a specified
colour at any position on the
screen (NEWX,NEWY)at the
same time asplottingit out atits
old position (OLDX,OLDY). For
instance to move graphic 224
across the screen it could be used

Using moving
graphics in a program
can haveits problems,
unless you make use
of GCOL1 and GCOLS3.
 

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
maythen beplottedfirst and
whenthe backgroundis
subsequently plotted overit,it
will only show up in gapsin the
foreground.

eeaaane out tease as follows: If, on the other hand, we want
3, oth times where 3 atwo colour foreground over a

COLis the colourof the graphic): 100 Creeraieons00 0 one colour background we may
500) : ’ at plot the backgroundfirst.and

1000 DEFPROCPLOTGRAPHIC 110 FOR X=4 TO 1280 STEP 4 simply use the ordinary GCOLO

(COL,OLDX,OLDY, 120 PROCPLOTGRAPHIC statementfor the foreground.

NEWX, NEWY) (1,X—4,500,X,500) Clearly this technique may be
1010 VDU5 : Peer ee expanded to give more colours
1020 GCOL3,COL 130 NEXT X
1030 MOVE NEWX,NEWY
1040 VDU 224

Personal Software Spring '83

Similarly GCOL1 can be useful
whenwewishto plot a

and a midgroundif we use
Mode 2, but the basic technique
is the same in both cases.

Toe ay
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MEMORY
SAVER+#3

hen using a model A
with 10K of graphics
memorythereis only

22K left for program storage.
This makes thingsa little tight for
all but the very simplest
programs, and so! have
attempted hereto list a few
simple but effective memory
saving techniques to help you
with your model A
programming.

Storage spaceis used
essentially for two things —
your program andthe variables
it uses. We can save memory in
both of these categories: I shall
deal with program storagefirst
since there is less to be said here.

Don’t use unnecessary
spaces. I know spacesin
programs make them that make
them that much more readable
but with only 24K to play with
space is at a premium. For
instance, replacing: IF A = 10
THEN PROCEQUALbyIF
A=10PROCEsaveseight bytes
out of 16 — a saving of 50%! Note
here I have also not used long
variable names or procedure
namesasthis 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 programitself.

4) Put instructions,
ENVELOPEdefinitions, and
character definitions (VDU23....)
in a separate program whichis
loadedfirst. The first program
then prints out the instructions,
defines envelopes etc and
CHAINSsthe second program.
Note that this could have been
donewith the Mars-lander
program elsewherein this issue.

5) Don’t use brackets where
they're not needed, eg PRINT
TAB(10);CHR&65) can be
replaced by PRINT
TAB10CHR$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-
statementlinesratherthan lots of
smaller lines — this saves four
bytes perline.
Next we have variable storage

memory.Firstly arrays:
a) If the numbersto be stored

in the arrayslie in the range
0-255 (or can be arranged to do

MODEL A

Since program storage
can bealittle tight
on your BBC Micro
ModelA, here are
some tips on how to
maximise your storage
capacity.

 

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 phenomenal300 bytes
in variable storage. Notice that
there are no brackets in the DIM
statement here — this is very
important and instead of
dimensioning a normalarrayof
100 elements it reserves 100 bytes
for the byte vector A.

Incidentally this method of
storing datais also faster than
using arrays, which can be quite
an advantage for some games.

b) Failing this use integer
arrays where possible asthis
saves one byte per element over
normalarrays.

Having dealt with arrays we
now cometo ordinaryvariables.
I can’t give any real hints here
since I don’t know any! Contrary
to popularbelief, 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

variablesare slightly faster than
their real counterparts.

Onefinal point — when
writing model A programs on a
model 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
Microcomputers,

  

 

Professional desktop Console *A’ for the BBC
and other microcomputers up to maximum
dimensions of: Width 410mm, Depth 460mm
and Height 96mm. The Consoleraisesthe TV/
Monitor to minimise eyestrain, holds in place
two tape recorders or two Gdisk drive units side-
by-side or one tape recorder and one disk
drive and hides most of the wiring.

Professional desktop Console 'B’ for the
ORIC-1 and other microcomputers up to maxi-
mum dimensions of: Width 280mm, Depth
370mm and Height 52mm. The console raises andtilts the TV/ Monitor to minimise
eyestrain, holds in place one disk drive unit and tape recorder ontopof disk drive or
two disk drive units one on top of the other and hides mostof ihe wiring.

The TV/Monitor stand of Console ‘A’ and 'B’ is removablefor access to add-ons and

Console ‘A’
illustrated.

 

 

   
 

 
 

    

wiring.
DAB rei sicsvenceceperesevense

YOUR NAME: AND ADDRESS.cssisssesnessveansaressvscsusresesevenssnses
(In Capital Letters)

Item
Qty Description Price Total

Console ‘A’ £39.95

Console 'B' £36.95

Consoles’ colourfinish is matt cream. Sub Total

Dimensions: Console ‘A’: Width 510mm, Depth Carriage £3.00
520mm and Height 300mm. Console 'B': Width 660mm,
Depth 442mm and Height 172mm.All Pricesinclusive of Total Due
 VA

Delivery: Allow 28 days for Console 'B’ and 60 days ‘or
Console ‘A’. Cheques/ P.O. Made payable to:

COMPUTERLOCK, 2 Wychperry Road, Haywards Heath,
West Sussex RH16 1HJ. Telephone: (0444) 451986

 

 

  

 

CENTIPEDE %
The first snd only version of this popular Arcado game
for the Atom,
swirls through the mushroom field.
game
ineroases until only skill und quick thinking can save
you.
Effects and Top score.

 

PUCKMAN %

 

   

ALL 2K RAM it
PRICES INCLUDE P&P. FAST 2 DAY DESPATCH

micromania
14 LOWER HILL RD. EPSOM. SURREY.

NEW! NEW!ATOM
ALL ACTION PACKED M/CODE ARCADE GAMES

PROTECTOR £7
The most realistic version of this amazing Arcade game
available for the Atom. Defend your humunoids from
mutation and desiroy the Aliens in this hyper fost,
uction packed game, Moving planetary surface,
repeuting lasers and emort bombs, thrust, space,
increasing Attack Waves, 6 types of Aliens, Sound
Effects, Top scare and excoliunt mode 4 graphics are
some of the feulures in this oxciting game.

Shoot down the splitting centipede as it
Also inhabiting the

The actionaro Spiders, Bugs and Snails.

Sound

OMEGA MISSION £7
The first and only version of the superb Scramble
Arcade game, Noving Jundscape! fly over mountujns,
through caves and tunnels, 5 different stages, Ground
to Air Missiles, Fire Bulls, Spooe Craft, Sutwnts and the
narrow twisting Tunnel. yenwint in 8 directions, luser

ruphiics (give Black & White
Sound Effects, Top

Excellent high specd mode 4 geaphica,

   

on monochrotie T.V.) mode 3m,
score.

 

# of this popular Arcade maze
tx in the maze but hs
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Electronequip

(Authorised BBC Dealer, and service centre}

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 CUSTOMERSIN EVERY 100 WILL RECEIVE THEIR GOODS FREE OF CHARGE

THIS MONTHS SPECIAL OFFERS
BBC36 pin Quality 14” RGB Colour Monitor/TV. Colour monitor suitable

for 80 columnswith ability to receive TV £244.95

BBC45 New improved cassette recorder for BBC. Has monitor ee
counter, remote £35.8:

BBC48 Dual 800K disc drives for BBC micro with free Z80 second pro-
cessor card £897.00

Large stocks of Software for many machinesas 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.

Torch Colour Machine 800K floppies ex. VAT
Torch Colour Machine Hard Disc ex. VAT

BBC54 Daisy Wheel printer for BBC 12cps....................... £558.90

Large stocks. Prices inclusive of VAT

--- £2795.00
-. £4995.00

BBCi
BBC2
BBC3
BBC4
BBC21
BBC27
BBC30
BBC33
BBC34
BBC35
BBC36
BBC40
BBC41
BBC42
BBC48
BBC49
BBCSO
BBC54
BBC70
BBC80
BBC95

BBC
BBC Micro Model A
BBC Micro Model B
BBC ModelA Micro with 32K...
BBC Model A Micro 32K & VIA
Upgrade Model A io B
Disc Upgrade for BBC B...
14” Colour Monitor for BBC
BMC12A 12’ Black/ Green Monitor
12" Black/Green Monitor for BBC.
12" Black/Ambre Monitor for BBC.
14” Monitor/TV. 80 columns....
Cassette Recorder for BBC..
Single 5.25” Disc Drive 100K
Dual 5.25" Disc Drive for BBC.
Dual 800K low profile disc drives...
5.25" Discs for BBC 40/80 tracks.
Epson MX80T type 3 for BBC....
Daisy Wheelprinter for BBC.
Plinth/Stowage for BBC....
Cassette lead for BBC.
Printer lead for BBC

All Upgradesetc.are fitted free of charge and the computer
All prices inclusive of postage except micros 3.00

‘ACORN
PUTERco
36-38 West Street, Fareham, Hants TO16 OGN
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fully re-tested. Access and Barclaycard Welcome.

(0329) 236 670 
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he story of how the BBC
cameto the decision to
adopt a micro and how

they found their way to the
particular machine they
eventually adopted,is a tale
that will becomepart of the
folklore of computing. Put
simply, what happened wasthat
the BBC decidedthat they
would producea series of
programmesabout the
microcomputer and computing
in general andfelt 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
aroundthe 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 developingtheir

specification, Acorn Computers
were developing a successor to

their very popular ATOM.
Although they had only reached

eS SSS
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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 andall!

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 soundeffects are
standard features in a machine
which costs less than £250! Of
course it has faults (doesn't
everything?) and I will point
these out as I go along butall in

all it is the machineat the top of
mylist of ‘best buys’! To find
out why read on...

The BBC microis sold in
two different forms: the Model
A, a basic 16K machine costing

£299 (including VAT), and the

Model B, an extended 32K
machineretailing for £399
(including VAT). The Model A

machineas just stated, comes
with 16K of RAM and a sound

If you want to know
just how good the
BBC’s computer

system really is, read
whatour reviewer
thinks after many
weeksof testing and
usage.
ee

effects’ chip. However, as
mentionedearlier, high
resolution graphics in colour
are also a standardfeature(ie

you don't have to buy any extra
ROMsor colour boards), so
even the basic Model A out-
performs other machinesin 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 andthat 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) aserial
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).
Oneof the most amazing things
aboutthe unit is its size and
weight. For a machine with the

expansion capabilities outlined
above, it is very small andlight,
measuring 16” by 13”, about
2.%” thick and weighing
approximately 9 lbs. If you're
interested in getting inside the
case, then Acorn havemadeit
easy — just four screws and the
wholetoplifts off giving very
good access.

The machineis 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
uppercase 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
complaintis the layout of the
‘arrow’ keys. It would have been
nice if they could have been
positioned like the points of the
compassrather thanleft/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 hadtrouble with the
Space bar. It is rather fussy
about whereit is hit and
declines to throw a spaceifit 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 somesets 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
makesof 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 useit is about as
good as a cassette system can
be and has the handling
characteristics of a very slow
disc! (In case anyoneis in
doubt this is a compliment.)

 

HARDWARE

I have already said how muchI
like the mechanical construction
of the machineandthesight of
the internal layout should be
enoughto please even them
most discriminating. All the
chips on the main (only) board
are socketed and neatly placed.
The powersupply is the small
black box to the left of the case.
The keyboardis fitted at an
angle andslightly covers the
main board. This should cause
no problemsas the keyboard
can be removed by undoing two
bolts and unplugging a short
ribbon cable. Also mounted on
the keyboardis a small
loudspeakerfor soundeffects
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 problemsin this
respect during a nine month
period of heavy use.

THE MAIN BOARD

The main board is divided
into a numberof functional
areas (see Fig. 1). The RAM
area contains eight or 16

The rear of the machine showing the generalI/O facilities.

Personal Software Spring ‘83

USER REPORT

 

dynamic RAM chips (4816)
socketed so servicing should be
easy. The ROM area on my
machine contained notfive
ROMs, but one ROM andfour
2732 EPROMs. The BASICis
contained in the massive 128K
bit ROM. The four EPROMs
currently contain the Machine
Operating System (MOS). In
later versionsthis will be put
into another 128 Kbit ROM.
What becomesof the three
spare sockets, ] hear you ask?
The answeris that four of the
ROM sockets are paged and
can beusedfor‘alternative’
software. For example, a disc
operating system ROM could be
installed and could be switched
in to replace the BASIC ROM
undersoftware 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 ROMsoccupies a
given address area.

Moving away from the
memory area we cometo 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 meansthat there are
two chips inside the BBC Micro
which have been designed by
Acorn (and produced by
Ferranti). The video ULAis
responsible for most of the
clever colour graphics the
machineis 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 reasonableprice.

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
determinesresolution, etc, and
the software provided to make
use of the hardware. Discussion
of the softwareis left until later.
The graphics hardware can
workin eight distinct modes.
Examining the table reveals a
numberofdetails. The highest
resolution graphicsis a
remarkable 640 by 256 plotting
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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.
The memory used by each
modeis 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 mentionedearlier, the
graphics are produced mainly
with the help of the custom built
ULA chip. However,asit
works, it must be receiving data
from the user RAM and then
rearranging it to represent the
required screen format. For
example, in Mode0, each bit of
the user memory correspondsto
one screen location (pixel), but
in Mode 1, you need twobits to
determine the colour of each
pixel. The ULAis responsible
for collecting the numberofbits
each pixel requires and then
determining which colourit
should be. An area of memory
inside the ULAis used as a
‘palette’ in the sense thatit
associates the codesstored 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
ULAis 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 colourand plottheline!

The trouble with having all
of these advanced graphics
optionsis 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 Mode7)
and text and graphics can be
freely mixed on the screen.
From the point of view of the
hardware, text is just predefined
graphics! It is worth pointing
out that as this true then the
BBCMicro 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 andthe top 32K is used
for ROMs and memory mapped
I/O (see the memory map). This
may seem like rathera lot of
ROMfor one machinebutit is
all used to good effect. As well
as the superb BASIC,thereis.
an assembler and all the
routines necessary for cassette

 

handling, etc. The trouble with
havingall this excellent
software in 28K of ROMisthat
it does reduce the amountof
user RAM.In the worst possible
case, with Mode 0 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 hasleft
the Microsoft school is the ZX81
which has a BASIC which
comesclose to the standard set
by Microsoft. The BBC BASIC
is the first version better than
Microsoft.

BBC BASICisfast, as the
results given show:

Test |
Test 2
Test 3
Test 4
Test 5
Test 6
Test 7
Test 8
Results of Benchmark tests. _

Along with the BBC hardware
specification came a detailed
specification for the BASIC
their machine should run. The
solution was to have as much
Microsoft-compatible BASIC as
possible and extendit to
include the extra statements
needed for structured
programming.

If you're not too clear what
all this talk of structured
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- Mode Graphics Colours Text Memory Model : ;
0 640by256 2 80 by 32 20K B programming is about, then
1 320 by 256 4 40 by 32 20K B someof this discussion may be

160 by 256 is » by o 7 E a little meaningless. There isn't
_— y :

4 320 by 256 2 40 by 32 10K A and B epeugl pene,eeplats the
5 160 by 256 4 20 by 32 10K AandB : ;
6 ees 2 40 by 25 aK Lave 3 programming herebut basically
7 Teletext 16 40 by 25 IK AandB a structured program is one

which uses only statements like
IF some condition
THEN. ..ELSE some condition,
WHILEsome condition DO...,
and DO...UNTIL some

=
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Table 4, The eight modesof the graphics hardware.

  



condition (the *...' is taken to
mean a collection of other
program statements). Also, the
use of full subroutines or
proceduresis required.It is
true to say that the resulting
product haslost a lot of the
original specification butit is
still too good to complain about.

FILE HANDLING

The reason whyI've singled out
the file handling commandsis
that this is one of the main areas
where things might getdifficult
if you have to convert a
Microsoft BASIC program. The
cause of the trouble are the
OPENIN and OPENOUT
commands whicharedistinctly
different from the better known
OPEN command. OPENIN and
OPENOUTare functions which
return the logical file number as
opposed to OPEN whichis a
command to assign a given
logical file numberto thefile. I
leave it to the readerto think of
the fun this slight difference
could cause.

GRAPHICS AND
SOUND

The graphics commandsof 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. Thefirst
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 theywill
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 beplotted in any
valid colour and it appears very
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quickly on the screen. Why
triangles? Surely rectangles are
more useful? No — if you think
aboutit, any shape can be
made upoutof triangles. In this
sense the triangle is to drawing
solid shapes whattheline is to
line drawings!

Before roundingoff the
description of the BASIC,I
should mention the sound
command. Its syntaxis:

SOUND channel, volume,
frequency, duration

Channel can be from O to 3 with
O as the noise channel, volume
from 0 to — 15, frequency from
O to 255 and the same for
duration. The fun part of this
commandis that the three tone
channels can be used at the
sametime.

Once youtire of ‘pure’
notes, you can always use the
envelope commandto change
the characteristics of the note
produced by the sound
generator. However, the
numberof parameters involved
in the envelope command
meansthatit is not easy to work
out how to produce any given
or desired sound. After some
practice, things do geta little
easier andit is possible to
produce some very impressive
effects. The sound generator in
the BBC Micro maybesimple
but the software used to driveit
is very sophisticated!

There are manyother
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

Oneof the best features of the
ATOMwasthe 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.
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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 ratherspecial in
this system.

The cassette system used by
the BBC Microis, as I have said
before, very easy to use.It is
also very reliable. The secret of
this good natured storageis 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. Theuse of a digital
separator makes data recovery
fairly independent of speed and
volumefluctuations produced
by low costs cassette recorders.
Two record speeds are
available: 30cps using a
standard CUTSformat, and
120cps using a CUTSrelated
but non-standard format. Both *
work!

The cassette recorderis
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 thebasis that
they could only cover 30% of
the types of connector with one
lead. This is a pity, becauseit
meansthatit is not possible to
unpack and run the
demonstration programs without
first soldering on at least one
plug.

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 thatif
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 nameof the
rogram and the block number.
his 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 ROMfitted.
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 numberof ‘odd’
interfaces that I think of as
falling into the category of ‘user
interfaces. Starting with whatis
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. Notall of the lines are
available for unrestricted use in
that the CB] line is also used as
a light pen input. Connection is
madeto the user port by a 20
pin ribbon cable plug mounted
underthe 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

,

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 machinealong with
(of course) data-in and data-out.
The use of a five pin DIN socket
may cause sometroubleif
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 madeit
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 usedasif it were
RS232 in 99% of cases.

The sound generatorchipis
sort of a user interface
(computerto air!) so I will deal
with it in this section. It is a
fairly standard SN7 6489 sound
effects chip containing some
noise channel and three
independentoscillators. This
meansthat the BBC Micro can
‘play’ up to three note chords
and make a widevariety of
other bangs and pops.

The only other interface that
comes into the general category
of ‘user’ is the ‘paddle’ or
analogue inputinterface.

 

320 by 256, 2 colour graphics and 40 by 32 text
160 by 256, 4 colour graphics and 20 by 32 text

160 by 256, 16 colour graphics and 20 by 32 text

£299.00inc VAT
£399.00 inc VAT

printers.

FACT SHEET BBC Micro
CPU 6502
Clock 2MHz
ROM 16K BASIC plus 16K MOS
RAM Model A 16K

Model B 32K
Language BBC BASIC
Keyboard 73 key QWERTY keyboard

10 user-definable keys, cursor control keys
Display Both models include:

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

80 by 25,2 colour text
Cassette 300/12,00 baud
vo Model B only incorporates:

Serial and parallel interfaces
four channel A to D
eight-bit user port
1 MHz expansion bus
Tube

Costs Model A
Model B

Supplier BBC Microcomputer Systems c/o Vector Marketing
Dennington Estate Wellingborough Northamptonshire NN8 2RL

 

 

Connection to the on board A
to D convertor (a uPD'7002)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 thereis 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 belots of exciting
extras. The speech synthesiser
is now ready and a Teletext
interface has been recently
launched. Thereis a strange
slot in the front of the case that
will be used to take plug-in
ROM packsfor extra words for
the speech synthesiser, etc (and
maybe even prepackaged
software). The Econetinterface,
already in use in a numberof
locations, including Acorn's
own headquarters, will open up
new ways of using home
computers by providingthefirst
low cost way of linking up a
number of machinesin 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 whenit 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 waseither
frustrating or a challenge
depending on how onefelt
about finding thingsout bytrial
and error. Eventually, the User
Guide arrived. It resembles War
and Peacein its size, but even
so it does nottell the usersall
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they want to know andthereis
room for lots more information.
To be fair, however, the User
Guideis arranged in a way that
makesit easy to use andit does
explain the thingsit covers well.

The word ‘Welcome’ in the
heading may lead you to
believe that there has been a
printer’s error andthis bit
should have comefirst. In fact,
‘Welcome’is thetitle of a
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manyofthe features of the 4
machine.In all, there are 16 (gee3080 28
programsincluding ‘keyboard’, CJ pee Fe
which teaches you to type; neo HOCESS PB z
‘alphasort’, an amazing a 23 o
demonstration of a sort 3 Deas ADRESS 5

oN 1 j ‘ 2 BUFFERS g
program; ‘poem’, an interactive, —
colour poem by Roger 3 J
McGough; ‘bat ’n ball’, a . i
simulated squash game — but R g
rather a poor one; ‘music’, é
which allows you to play simple
tunes; and ‘kingdom’, a 6 ~

 

 decision-making game.It is
remarkable that compilation of
such extent and quality should
be given away free with every
BBC

a 4, Whatlives where on the main
PCB.
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Micro.

CONCLUSIONS

As far as I'm concerned Acorn’s pee oe :
new micro is an exciting arn ene ;
departure for the BBC. A Secee : 1
feature which it shares with the
BBCisthatit is an all-British
product! pease 3982 - —+ BE0@ 358%

Atthis point, it is important iillamenting Oy
to rememberthat there are two ances user cetnnd charcctes ceo) |: aan
versions of the BBC Micro — * user defined function key defitions | aie
the Model A and the Model B. various buffers
The ModelA is not really big sa various. buffers ee
enough, in termsof its memory, eoHONOEcg aelea SaRE:. FARA
to take advantage of its own igsPeper cmaemeeoes b ppoi Si 800 2048
potential. With only 16K,it's roy re
rather hampered andits language ROM workspace
performanceis nothing special. er
Its saving grace is, however, the ™** sae age ines en
fact that it can be up-gradedto nena misc, workspace
a Model B! It's not really secgn Stsap SSeS SER IES.pmtosis patelo
possible to come to any % dood ne USERS BABI PRoctam Heth [rb t000: ee eaviaea 8200 512

conclusion about the Model B Greeea orang] AEP HH 8100 256
BBC Micro, other thanit's well feces 6 sa 20000 0
ahead ofall currently marketed
machines and hasa clear price
advantage — in short,it's eenee peeanete In the memory
excellent and certainly worthy :
of its prestigious name.
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anintroduction to compu5xe}tTbeCes

 

hen a new machine
becomesavailable on
market there inevitably

follows a deluge of bookstelling
us how to use the machineto its
best advantage, The BBC
Microcomputeris certainly no
exception and wetake a look
here at some of those books,
No doubt more bookswill keep

appearing on the publishers'lists
as more people investigate and

experiment with the BBC Micro
so don't assumethatthis list ends
here!

The BBC Micro Revealed:If
you've mastered the contentsof
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 author a 17
year old student, spent months
delving into the computer's
internal operationsin orderto
reveal a large numberof
sophisticated techniquesto help
the reader improvehis or her
programmingskills. The book
includesthe following features:
Details of how to construct our
owndisplay modes; A way to
scroll the display in any direction
(up, down, sideways and even
diagonally); A visual analogueof
the computer’s memory
transactions; Information on the
way in which the computerstores
its programs and line numbers;
A techniquefor increasing the
speed of your programsbyup to
10%; Instructions on how to pass
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arrays and matricesto user-
defined functions and
procedures; and much, much
more. If you're serious about
developing your programming
skills on the BBC Microthis book
will prove an invaluableaid.

The BBC Micro Revealed by
Jeremy Rustonis published by
INTERFACEat £7.95 for 144
pages.
ISBN 0 907563 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
introductionsto the use of
popular microcomputers.This
beginner's guidereally does
begin at the beginning: it
assumesthat you want to learn
how to use the BBC
Microcomputerin your workor
leisure, not becomea theorist in
computing. The book provides a
simple, down-to-earth, jargon-
free introduction to the machine
andits software.
Manyapplications of the BBC
icrocomputerare described

including business, educational
and hobbyuses; the micro’s
ability to produce and draw
pictures and diagramsis
explored and explained, and
programsfor a large numberof
graphics applications are
presented. The bookwill not only
appeal to the new BBC
Microcomputer ownerbutalso to
the potential buyersinceit will
tell him how the BBC
Microcomputer operates and
performs and will help him assess
whether the machinewill suit his
needs.

Learning to use the BBC
Microcomputerby P N Daneis
published by Gower Publishing
CompanyLimited 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’
individualto the wide and
diverse subject of computing,
covering the ground ina relaxed
and friendly fashion. The book
doesn’t introduceany radical
newideas and certainly cannot
be regarded asa ‘text’ on
computersbutthen thatisn't
really its object.

The features whichreally
make this book stand outareits
excellent production and layout
and the cleveruse of
photographs,illustrations and
cartoonsto keep the reader both
interested and amused.If the
quality of the editorial content
was to the same standard....

The ComputerBook:This
Bradbeer, Peter de Bono and
Peter Laurie is published by BBC
Publications at £6.75 for 254
pages.
ISBN 0 563 16484 0.

30 Hour BASIC:If you wantto
approachthe subjectof
computer programming ina
disciplined and methodical
fashion then this book, which has
been produced in conjunction
with the BBCseries, is almost
certainly a recommended buy.
You don’t really need a micro to
complete the course, although
one would be helpful, and the
bookis not specifically related to
the BBC Micro... aspecial
version is also available for the
Sinclair ZX81.

If you like your approach to
computersto 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 happensall too
seldom in many books.

30 Hour BASIC by Clive
Prigmore is published by The
National Extension College at
£5.50 for 256 pages.

0 80682 269 9.ISB  
Practical Programsfor the BBC
Computer and the Acorn
ATOM:This somewhatslimmer
volume contains four chapters
based around a numberof
simple programs which are
reproduced for both the BBC
Micro and the ATOM.The
presentation andlayoutis
excellent and the structure of
eachof the examplesis clearly
explained. However, the real
meatis to be foundin thefifth
chapter which presents SPL,
Simple Programming Language,
a new compilerfor both typesof
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-Daviesis
published by Sigma Technical
Press (distributed by John Wiley
& SonsLtd) at £5.95 for 120
pages.
ISBN 0 905104 145.

BASIC Programmingon the
BBC Microcomputer:To have
producedthis 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 tendsto leave you waiting
for more. The volumewasput

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 bookis practical in
nature with lots of small examples
to try out and problemsto solve.
The actual information contentis
not significantly more than that
in the early version of the User
Guide exceptthat the facts have
been arranged in a more
readable form. Although the
book hasareas of weakness,it
does stand up as an introduction
but one hopesthat the second
volumewill not be too long in
coming.

BASIC Programmingon the
BBC Microcomputerby Neil and
Pat Cryeris published by
Prentice Hall International at
£5.95 for 205 pages.
ISBN 13 0664073.

Assembly Language
Programmingfor 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 enhancesthe
programmer's potential control
over the machine. Containing 73
listings of programs, the bookis
completely self-contained, and
has various appendices on the
6502 instruction set, floating
point and the user port, anda
section on combiningprograms
in the BBC computerusing
PAGEand *LOAD.
Two companion tapes are
available with the bookif you feel
you do not wantto type in all the
programsyourself.

Assembly Language
Programmingfor the BBC
Microcomputerby 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 0 333 34585 1.

The Bookof Listings. Fun
Programs for the BBC
Microcomputer: This first BBC
bookof listings contains a hostof
gamesand other programs,
ranging from arcade-like action

programs, through board games
whichwill tax yourwits, to some
startling graphics
demonstrations.

The authors havetried 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
Aand B machines. The programs
were developed on both the A
and B Model machineswith the
0.1 Operating System.

Structured programming
techniques have been used as tar
as possible. Although programs
may thus bea little longer than
strictly necessary, they do tend to
be relatively easy to debug and
modify. Many of the program
notes include suggestionsas to
how you can adapt the programs
to make them your own and to
develop them further. The
programsare intended to
entertain and to teach useful
programmingtechniques.

The Bookof Listings. Fun
Programsfor the BBC
Microcomputerby Tim Hartnell
and Jeremy Ruston is published
by the British Broadcasting
Corporation at £3.75 for 156
pages.
ISBN 0 563 16534 0.

Easy Programmingfor the BBC
Micro: This bookis explicitly a
beginner's guide to working with
the BBC Microcomputer.
Starting with an explanation of
what a computeris, 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 RUNat
any stage.
The book waswritten before the

full BBC Manual wasavailable
butit is suggested that the two
should be used in conjunction.

Easy Programmingfor the BBC
Micro by Eric Deesonis
published by Shiva Publishing
Limited-at £5.95 for 128 pages.
ISBN 0 906812 21 6.
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  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 anyoneto 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 playersbattle it out. You
cannot buy an Ultima chessset, so if you
wantto learn howto playthis is the only way
you'll find out how much funitis!

Gomoku
The classic strategy gameof 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 opponentin this BBC implementation
of the game that used to be played with
stones on the floor!

   

   

 

    
Multitest
If you've ever wondered how you are going
to justify your claims that you can write
educational programsfor the kids on your
BBC Micro don’t worry. We've doneit for
you. The ideais 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 mathsdrills 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.

 

Whytypein
thousandsof bytes
of BBC BASIC when

4 yeu can buyall
hese programs

m@ ready to LOAD?  

 

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 manageto kill off the monsterit
becomesa 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
graphicsthat will appeal to the whole
family.

In Chorus
The SOUND and ENVELOPEFacilities 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!

 

Mars Lander
We must haveall 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 full colour, Hi-Res Display,
fully controllable spaceship and instrument
read-outs too.

The Maze
Ever since Computing Todayfirst published
a three-dimensional maze game we have
sought to go onebetter. 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 youaresatisfied 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 andsaid, “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 combineit with the In Chorus
program to show off the music as well.

BBC TAPE 1
(St George, Ultima, Gomoku, In Chorus) 0

i BBC TAPE 2
1 (Mars Lander, The Maze, Life, Multitest) 0

BBC TAPE 3
(Joystick suite, A Graphic Demo,

: Disassembler, Envelope Design) 0

i 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

1 145 Charing Gross Road
London WC2H OEE

Boo omeey
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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 whetherit 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 whatit does. At this
point you need a simple disassembler and
that is just what we've provided here.

I enclose my Cheque/Postal Order/International
Money Orderfor: (delete as necessary)

Disa fae (made payable to ASP Ltd)
OR debit my Access/Barclaycard

(delete as necessary)

CELE T TPT EEE ET

Please use BLOCK CAPITALS
Name(Mr/ Mrs/ Miss)

 

 

eeeeeeey

CORPO ee eee ewe eee ee eee eee EEE EEE EES

eee wees

Signature ................
Please allow 21 days for delivery

 



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 Computingit will appear bi-monthly from April 22nd and

costs £1.85. Right from the very first we intend to makeit

Britain’s biggest magazine for BBC Micre Users with at least 120

pagesper issue. Amongthehost of material planned will be features

of the various aspects of the system, courses on improving your

techniquesin graphics, sound and assembly language, reviewsof

software and new add-ons — indeed, everything a BBC MicroUser

needsto get the best from his system.

So, no matter whether you are a raw beginneror an accomplished

programmerwe’re sure you'll find BBC Computing the magazine you

simply can’t do without! And, just to proveit, we’re offering you the

chanceto take out a subscription at the same rates that you would

payin the shops, not a penny more.

Don’t make your BBC Micro miss out, subscribe to BBC Computing

today!  
 

inti Iam enclosing my (delete as necessary)
Subscription Order Form cheque/Postalarenal Money

Orderfor £..........
(made payable to ASP Ltd)
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| : OR WS,| = Cut out and SENDTO: abihuaeinaapaiee =
B BBC Computing Subscriptions (“delete as necessary) y ie

| - hekararticas) (TITTTTTTTTTTTTT1T)  §
E Surrey CR4 6AR Please use BLOCK CAPITALSandinclude post codes. ea

f a Erosegcomentarios mysibeorntion NAWIE:CMir/Mira/iise). 5.555 oii BSS 0 wwe ~

| issue.

F ra . PUREs,s ravaramesmnnesnmcit erty tine lap bee
B ra £11.10 for six issues UK O x
| i SUBSCRIPTION £1 3 40 f : eeee ee eRe See SI Ie TY 2e Ne See ee Oe A CRD Ser ay ues toe ee

| . or SIX ISSUeS re]
| _ RATES overseas surface mail otee POSTCODE 60.5 20k acruis fe
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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:

==BSN

 

The Newsletter of the Independent National BBC Microcomputer User eoEs

MEMBERSHIP:
£12 for 1 year (£15 overseas) or send £1 and an A4 size SAE for a sample copy

WRITETO: LASERBUG, 10 Dawley Ride, Colnbrook, Slough, Berks. SL3 0QH.
MEMBERS IN 14 COUNTRIES WORLDWIDE
 

 

OF
ATOM:
Full hardware and software support.

BBC:
Model A
Model B
Memory up-grades
Repair service and component supply

PRINTERS:
Seikosha
Epson MX80FT/3
SCM Daisywheel

CASSETTES:
Matched Cassette Recorders

MONITORS:
12” Green Screen (Hitachi/Phoenix)
12” Colour (Kaga)
14” Colour (BMC/Cable)

DISCS:
TEAC 40-track
Shugart twin 40-track
TORCHdualdisc drive with Z80 processor,
64K RAM, CP/M and FREEsoftware

EPROM PROGRAMMER:
Specially designed for BBC. Programs 12
different Epromsincluding 27128. Includes
screen software (dealer enquiries invited)

Add 15% VATto all prices, Carriage extra.

£95

F RECOR
The London ACORN-BBCCentre

Suppliers to Schools and Colleges

Maintenance Contractors

TAPES:
Top Tape: see adverts in Radio Times. OFF Records
beats all published prices.

STATIONERY:
Moore Paragon main agents. Large selection of
continuous stationery, forms and labels.

BOOKS:
Browsethrough the Computer Book Departmentfor
educational, scientific and business applications.

NEW SHOWROOM:

OFF Records would expect you to buy best value.
Spend sometimein the relaxed atmosphereof our
new showroom to find out exactly what you are
getting for your money.

OFFWARE:

CHARAID for the design of a block of 4 charactersin
any graphics mode including mode-7. Outputs
VDU23 commands,teletext commands and printer
commandsto screenorprinter together with actual
design. Substantial software with more than 20 well-
documented commands.Indispensible for graphics
work. £7.50 p.p. & VAT incl.

ATILITY contains seven essential routines for the
disc based Atom: “COPY, “COPYT, *COPYD,
“RENAME, *PURGE, “BACKUP, “AUTORUN.

£25 p.p. & VATincl.

VACANCY:

OFF Recordsare lookingfor a bright spark with good
knowledgeof both software and hardware.Initially a
Saturday job with a viewto full-time employment.

 

 

COMPUTER HOUSE

 

BR Clapham Junction it

58 Battersea Rise a

Clapham Junction

London SW11 1HH

Telephone: 01-223 7730
_soutn CIRCULAR)

| Easy Parkug
4 Minutes trom BR Cl

ae19.37,9.37.384.48.68.17170,249.
L Common

#renHLL abet icc

a L__
BATTRESEA RISE, SW11

Tel ol -223-770
pa aes mt oc

t Open Daily: 9.3dam - 6.00pn
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as “ALIEN Gelnovens (B) £6.95

  

Sensational, high speed ‘INVADERS’ program with an
abundance of features. Brilliant use of sound and
graphics. 48 strong Alien Fleet of three different types plus
Mothership scoring mystery bonus. Choice of six alien
speeds and three bomb speeds.Vertical, angled and
exploding missiles. Options to replace defences and
suppress new fleet advances. Bonus bases awarded each
new sheet. Scoring according to overall difficulty level.
Ongoing display of score and hi-score. End of game ~
rankings of top five scores.

This program has many uniqueextrase.g. ‘battle
analysis’ showing the numberof eachalien type shot
down, how many motherships destroyed, the number
of sheetscleared, the shots fired, the percentage of
hits made and the numiberof bases lost.

CHESS (B) £6.96
Our excellent machine code program—now with
superb MODE1, colour graphics. Six skill levels, play
black or white,illegal moves rejected, ‘en passant’, castling,
take-back of moves, and display of player's cumulative
move-time. Options include Blitz Chess where you must
move in 10 seconds, set-up of positions for analysis, replay
of a gamejust played and saving of part-completed
games ontape. Onloading, a 1972 Spassky/Fischer
gamecanbe replayed.
NOTE: Model-A Versionstill available at only £4.95.
If you wish to upgrade your Model A version please
return your tape, together with £2.50 plus V.A.T.

(Special Offer does not apply for Model A upgrade)

 

WRITTEN ANY PROGRAMS!
WEPAY 20% ROYALTIES
FOR DRAGON, SPECTRUM
BBC, ATOM PROGRAMS

— SPEEDEES La Pokeesee

5 a «Sd
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Other B.B.C. programs available:

Galactic Commander(B)£6.95/
Laser Command(B) £6.95/

Adventure £6,95/
Cowboy Shoot-Out (B) £5.95/

Filer £8.95/Micro Budget £6.95/ _
World Geography(B) £5.95. ~

Timetrek (B) £6.95/Spacemaze (B)
£5.95/ Martians (B)£5.95/Astro Navigator (B)

£4.95/Star Trek £4.95/Maze Invaders (B)
£4.95/ Footer (B) £6.95/Munchyman£5.95/Seek

£5.95/ Eldorado Gold (B) £5.95/Cat & Mouse £4.95/
Mastermind £3.95/ Reversi 1 £4.95/Reversi 2 (B) £4.95/

Roulette (B) £4.95/Gomoku £3.95/Zombies £3.95/
Dissassembler £5.95/ Constellation (B) £5.95/

Where? (B) £5.95/ Junior Maths Pack (B) £5.95.

WEARE AUTHORISED DEALERS

FOR ACORN ATOM, BBC MICRO

& DRAGON 32

MICRO POWER LTD.
8/8a REGENT STREET,

aadiat CHAPEL ALLERTON,

Hepdetamee ©=LEEDS LS7 4PE.
BJ Tel: (0532) 683186

Please add 55p order P&P + VAT at 15%

Please Note: PS3

§ All programs are now available at all good

A dealers ordirect from MICRO POWER LTD.
         


