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as to make them simple to answer
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programs must be on tape or disk and
have clear instructions for use and
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to negotiate for any very exceptio-
nal material.

Welcome to our Ffirst 1ssue.
Unfortunately it has been heavily
influenced by the extremely poor,

)

albeit provisional, manual which
comes with the machine. it appears
to wus that it would not have taken

much effort to include a 4 or S page
document with the machine explaining
such things as the sound commands.
We would be doing a grave diservice
to our readership if we did not
publish some of the information we
have gathered, in the past few
months, as the new manual seems to
e still in the preliminary proofing
stages. We have held over some of
the larger programs planned for this
month in order to fit in some basic
explanations of the FX calls and
sound statements.

Talking of i1nfaormation we ha\‘\-
found ACORN to be extremely reticent
to give details of the machines
hardware, being especially paranoid
over the video ULA. Protracted
effortse to prise information from
them has resulted in excuses ranging
from "we don’t believe vyou need
it*"{technical manager? to "1 don’t
rememher oaffhand " and "it i1isn”t
written down anywhere” (same conver—
sation with machine operating system
author. Tp be fair we must mention
*] haven't & clue. I don’t know much

about computers”" (BRBL = software
manager ) .
1t does not hode well Ffor the

BRC micro i+ ACORN restrict intorma—
tion ta those people they approve O
whilst deliberately ignoring thos
who really need such advanced infor—
mation. A& machine no matter how well
designed is nothing without soft-
ware. We now have all the i1nfor—
mation needed but only by disassem—
kling the operating system.

We hope ACORN @ issue the new
operating system not only free of
charge,. but automatically. We also
hope they replace all those video
LA s on model As which do not work
on graphics modes 3 to (.

This editorial may be a 1little
critical but Gcorn and the BRC are
both large enough and arragant
enocugh to destroy the future of a
superbh computer. We must do all we
can to protect our investements.
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SHmAaFPES

The {following program draws some pretty patterns on the
screen. Although these are very nice, the important thing about it is
the procedure it uses to do it. Taking 8 parameters 1t draw shapes of
any size including sguares, triangles and dodechahedrons (i F vou really
miest) ., It can also draw circles and ovals. It allows thess shapes to be
di-rawn  anywhere on the screen in any colour and size and Filled if
desired.

The actual FPROCEDURE starts at line 100 and may be extracted
complete and used in any BASIC program as 1t is entirely self-contained.
Type the program i1in and RUN it for an idea of what it can do. Model A
owners should change the MODEY statement to MODES. For something a bit
weird change the 7th parameter in the procedure call in line 30 to 3 and
let 1t run for a while.

~.
' i0 MODEZ
20 REFEAT
30 FROCSHARE (RND {20) . RND{255) .RND (255} , RND (80) ,RND (80 RND{(15) -1, 3,-1)
A HNTIL © | |
100 DEF FPROCSHAPE (NOZ, XORGZ. YORGY, XRADIUSY, YRADIUSYL, COL L, ACTIONY FILL %)
110 LOCAL MY, . DOTS. 0,8, X1,Y1, X, Y
170 GUOLACTIONY,COLY
130 IF FILLY%Z=TRUE THEM MZ=85 ELGE Mi=5
140 DOTS=RAD{3I&0/NOY)
150 C=C08(h0OTS)
1460 S=RIN(DOTS)
170 Xi=1:¥1=0
180 FOR I%=1 TO NOX+1
190 X=X1¥C-Y1%5
200 Y=X1KkS+¥ 1%
210 XCOORDY=X ¥ XRADIUSY+XOREY
pryle YOCOORDZ=YXYRADIUSYL+YORGY

Z50 IF I¥%=1 THEN MOVE XCOORDYAS, YUODORDZLEAL: GUTOLGO
~ L44 IF MY=8T THEN MOVE XURGYEXS, YIRLGLX4S

2o FLOTMYL, XCOORDY XS, YOOURDARS

2al Al=Xz¥Yi=Y

AR NEXT

280 ENDFREOC

.l
e

-'r

The procedure is called as PROCSHAPE (P1,P2,P3E,P4,.P5S, P& P7.PE)
where the parameters are:—
F1 the number of points 1n the shape. two will draw a line., X a
triangle, 4 a rectangle and o on. About 20 are needed for a
decent circle.

2 The screen X coord of the centre of the shape.

A The screen Y coord of the centre of the shape.

F4 The radius or width of the shape in the X direction.
FS The radius or length of the shape in the Y direction.

P& The colour of the shape.
=7 The mode of action when plotting the shape, exactly as in the
first parameter in a 6COL statement.

ted
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g 1f set to —1 or TRUE t

gwitch to a graphics mode

hen the shape 1S filled with colour.

immediate statements and you s000 get the

up significantly by removing spa
shortening variable names.
1.0

and play with the

feel of 1t.

procedure by using

1t can be speeded

res, using multiple =tatement lines and

MODES : PROCSHAPE (30, 128, 128,100, 100,1,0,-1)
MODES : PROCSHAPE (5, 128, 128, 40, 40,2,0,0)

Far all the masochists out there,

one based oOon —
X=XDHIEIN+EHRBIU5*BGS{
?-YDRIGIN+YRHBIUS*SIN{

WHERE THE ANGLE GDES FROM O T

ROATIONAL ISED TO: -

HEXTX=IGHIEIN+{LQSTK—IBHIGIN}IEQS

HEKTY—?GHIGIN+{LQSTI—XGRIBIN}*EI

This = repeated  {or

ANGLEINC=360/N0  OF POINTS and starting wi
INITIALY=YORIGIN. Further modifications a1

HMEMDORY Mark

The memory map publish
incomplete, to say the least,

hasic map which leaves aut, +For space reasonSs
registers within the actual chips in the internal 1/0 area.
wi-ite in and ask for 1t we'll have a full map 1

ADDRESS DEVICE READ WRITE

OO0 RAM 4 X
G100 RAM X X
Q200 RAM X X
4000 ROM A ) 4
8000 ROM ) 4

COD0 RO X

FCOO 1/0 X X
FDOO 1/0 X X

ANGILE)
ANGLE )

the method 1s an i ncremental

0 340 DEGREES ANGLEI o TO 3HO

(ﬁNGLEI}—{LASTY—YDHIEIN}#EIN(&NBLEI}

N{QNELEI}+£LHSTT—YDHIEIN}#CGE{QNGLEI}

the number of points

ed in the provisional manu

reqguired with

th INITIALX=XORIGIN+RADIUS and
low separate X and ¥ radius.

al is slightly

missing out as it does the addresses oOf
come rather important chips. We present here a complete

DESCRIPTION

&5072 ZERO FAGE
The allocation of space appears to be as

followss —

0—-&F BASIC/LANGUABE ROM

70-8F FREE
FO-FF MOS WORKSPACE
&507 STALK
AS IN PROVISIONAL MANUAL PAGE 224
Except &COO0-%CFF 15 for character
definitions 224205 and

RAM BANKZ
rresent only in model

START

SELECTED LANGUAGE ROM
Four ROMe may share this part of memory
only one may be enabled at a

although

time.

R

hut still rather

the descriptions of the

1§ readers

n the next 1ssue.

not as stated.

MACHINE OPERATING SYSTEM

EXTERNAL
Known as
EXTERNAL
Kngwn as

INPUT/0OUTPUT 1
"FRED"
INPUT/OUTPUT 2
IIJ IMII

L —T —_" - -



== L - N T e s

LT TR S T - S U SPP SR L F R P11 S 000 P SUUL Y S SR, PR MU I N L R &

St H

o
o
of

i AR AN DO A .
]
1 o

FEQO

FEOB

FE1O

FE18
FE2O

FEZO

FE4Q

FELHO

FESOQ

FEAD

CRTC

ALCIA

SULA

AT

VUL A

SEL

VIAA

VIAR

FDC

ADL O
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FRED and JIM are both part of the 1MH/Z
expansion bus intended for such things
as Teletext and Prestel

The next 256 bytes of 1/0 1s dedicated

to internal wuse and 1s kniown As
"SHEILA".

CATHODE RAY TUBRE CONTROM LEK

This chip has 18 user accessible

registers. It handles the position of
the display within RAM memory, video
format timing, the screen size;, the
cursor, angd the light pen.

ASYNCHRONOUIS COMMUNICATIONS INTERFACE
ADAFTER

Controls the Cconversion, in both
directions, of parallel and serial data
with full formatting and error

checking.-.Used by both the RS4Z25 and
cassette 1ntertaces.

SERIAL UNCOMMITED LOGIC ARRAY

Handles the 8 baud rates. Also includes
the cassette intertace and switches for
ACIA to RS4Z23/cassette and the cassette
motor relay.

UNMNOWN AT PRESENT

VIDEO UNCOMITTED LOGIC ARRAY

Includes a very fast &4 bit RAM which 15
used as the colour palette. Also has the
system clock generator, wvideo timing,
cursor control and display invert logic.
ROM BANEK SELECT

Selects one of four paged ROMG.
VERSATILE INTERFACE ADAFTER A

This VIA handles the keyboard and sound
gener-rator, which has 8 registers of 1is
£HAT & It also provides the timers which
run  the system clocks and interrupt
structure.

VERSATILE INTERFACE ADAPTER |

Provides 146 registers to control the
Parallel printer and user interfaces,
and alsc two user programable timers and
a shitt register.

FLOPPY DISK CONTROLLER

Contains most of the logic neccessary to
interface and control both o 1/74 and 8
inch disk drives.

ADVANCED DATA LINK CONTROLLER

Handles the transmission and receipt of
data in a network, in this case the
Fconet. Has 9 registers through which
complex communications protocols are

controlled.

L1
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FECO ADC X X CANALOGUE 70 DIGITAL CONTROLLER
Has 8 registers through which 4 12 bat
anal ogue to digital converters are
controled.Model B only.

FEEOD TUBE X X EXTERNAL INFUT/OUTPUT CONTROL

The control 4or the 2MHI expansion bus
called the TURE are situated here.
Provides the means of communication with
- the second (optional) proccesor.
FFOO ROM X MOS VECTORS
~Ali cf the HMOS5 1nterrupt and user
vectors are situated here.

Ol OuvuIRrFFLnR.,. CHARACE TERSD

Although it is extremely easy to redefine the character set
with VDU2R, control over the colour of individual pixels within a
character is not directly catered for by the VDU drivers. The +ollowing
short program illustrates a simple solution. )

100 MODE S:VDU 5

20 MOVE S512,512:PRINT "A"
30 BCOL 0,1

40 MOVE S512,S12:PRINT "I®

You need only define seperate characters for each of the
colours used then overprint them to get the desired result.

VS T I TEREIITTS
Two MOS caommands: —

¥MOTOKY Turns the cassette motor on
EMOTORO Twrns the cacsette motor oft

¥XTV255,1 Moves the entire display down by one line on the
T.V. screen and switchs on interlacing.
XTV2o5,0 Just moves the displav. <

I
Other values +faor ¥TV move the display by different amounts.
The point of it is that many T.V. s cannot display the top line at all
which is bit inconvenient 1f vours 1s one of them.

Interlacing has the effect of drawing everything on the screen
twice on alternate scan lines. This makes text a lot more dense hbut
often causes the soscreen to flicker slightly.

COMMF-FET I Y T 0O

There are two commands which we don’t have infaormation on as
vet. They are ¥SPO0OL and *DEBUG . The first correct ( and complete )
explanations of each which we receive, before the new manual appears
with explanations of them, will win the senders something nice, a credit
voucher probably.
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SET I T U

It is often useful to set certain options on vour machine
everytime you power—up to suit your environment and programming methods.
Some examples are using ¥TV because vou lose the top line on yvour T.V.,
¢ setting up the serial interface to drive yvour printer, and using the
4 filter option to remove line feeds, and perhaps most importantly setting
5 the user—definable function keyvs to some useful functions.

g The following program which we shall call SETUP enables all

: these things, or anvthing else vou fancy, automatically by means of the
cassette operating system command YXEXEC. This simply subgstitutes the
input  from the cassette for the normal keyboard input.

Simply type the program in as it appears and RUMN it whilst
recording onto a blank cassette. When the program is {finished vou will
have a data tape which vou can use to set up vour machine. To do so type

h EC "SETUR" and play it when vou first switch on.

10 REFM Open file
20 X=0PENOUT{"SETUFR")
A0 REFEAT READ A%, A

a A, rar. A e g R T e .
A el R L

% 40 REM Reverse string A% and put it into string BS$
: i Bg=""
S FORXXZ=LEN{A%Y TO 1 STEF -}
FEh RE=OS-+MIDE (LS, XX, 1)
80 MEXT
REM Output sentence to tape
FPRINTH#X,BE
REM Dutput a carriage return
BPLUTHY, A

REM End is always the lact text
UNTIL A%s="END™"
CLOS5E#X
END
REM FLACE SET UF STATEMENTS AND COMMANDS IN DATA STATEMENTS HERE
DATA 170DATA FP.Y"THIS IS THE FIRGT LINE",&OD
PATA FP."THIS 15 THE SECOND LINE"™,&%0D
DATAXKEYQIT WORKED, 20D
210 REM ALWAYS END WITH THIS STATEMENT
220 DATA END_ &OD

You may customize the set up options by typing in your own
DATA statements each of which follows the format :-— |
<{line number> DATA <BASIC, or MOS command or statement>, %0d

« === FEpeat the above as many times as necessary

<1line number >DATA END . &0OD .
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The angle brackets (<{>) mean that their contents are required
butr the exact Fformat of these contents is up to the user. The END
=t atement tells the program that 1t ic the end of the data, and the
20D are carriage returns which are necessary to encure the command OF

statement is obeved.

SFRPECIAaL. EFFECTD

The Machine Operating System (M.0.5.) provides the user with a
cet of system calls tor a variety of functions conrerning housekeeping
and special effects. They are naturally called with ¥FYX <parameters>,
effects—get 1t?. They are a hit like COS commands in that they need the
ng» character to signal to BAGIC that they are meant for the M.D.5. to
deal with., amd they cannot have anything following them on the same

l1ine.
o

They may take up to 2 parameters in addition to the FX function
number. We present below a fairly detailed description of those that we
are aware of at the present time. FPlease note that a large number of
them, marked by a # character in the first column are only available on
the new vers 1.0 M.0.8., and as we do not yet have a copy of 1t, are

untested and unguaranteed.

The information given is 1n many Caseés nrovisional so do make
sure you try them out before using them for anything important. We
cannot vouch for the correciness of the function numbers not implemented

on vers ©O.1 as none of the information we have originates from ACORN
directly and is 1n no way nofficial”. We can however be fairly swe that
all calls given as unigue to MOS vers 1.0 will be represented when 1t
hecomes available with any incorreciness relating only tao the exact

parameters required.

If you are not sure which version vou have try typing kFXO. PN

Tc use them From Basic type ¥FX <FX number -, cparameter
15, <parameter 2> 1in aither command or deffered modes. An alternative
which is useful for thaose calls meant specifically for machine code
usage is to set AL to the function number, X% and Y4 to any parameters
and use RESULTZ=USR{&FFF4). Gee the manual for more details of USSR 1+t

this is unclear.

Most of these calls are available from machine code programs
by loading the FX function number into the accumul ator, the +First
parameter into the X register, the second into the ¥ register and
calling OSRYTE at &FFF4. In many cases parameters are not needed oOr
are optional. You must set the decimal mode flag before the call (27)
and upen exit the contents of the registers will be indeterminate

except where a result is returned.

XF X0 Returnes the operating system version number .
BXF X2 X Select input device?. The exact effect not kKnown.
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HEAF X3, X Selects the devices used for the output stream, where X i a
tour bit (©0-15) number as follows:—
bit O I+ O then ocutput sent to VDU drivers
Bit 1 I+ 1 then output sent to RE 423
hit 2 I+ O then output sent to selcted printer
bit 3 I+ O then putput sent to SFPO0OL file

This allows the same output to be sent to several devices
simul taneocusly. SFO0OLing is a very useful thing which
should allow, +for instance a file to be SPO0Led to the
cassete recorder whilst it is being printed. This option is
set up with the command ¥SFPO0OL which we have’nt vyet got
wOorking properly.

XFX4, % When X i1s 1 the copy and cursor keys generate ASCII codes
135 to 139, a program can then use GEY or INKEY to detect
1+ they have been pressed. When X=0 the kevs are reset to
their normal editing functions.

- f'h*FXE,X Select printer driver as in provisional manual page 194,

- XFX6. X Cause’ s the printer driver to filter out all occurencec of

ASCIYI  character X. This can be extremely useful if vyvour

. printer automatically supplies a LF character whenever it
receives a LR thus causing double spaced output. ¥FX6e,10
will cure this problem (10 is the ASCII code Ffor LF)Y.
Another use is if yvou are using the TRACE command in RASIC,
to aid debuging, with the printer switched on because the
program uses graphics and the line numbers are not being
shown. Every time the program switches MODE or does a CLS
the printer will do a form feed (extremely annoving?.
¥FX5,12 will cure this.

XFX7. X sets the R5423 receive baud rate as in the provisional
manual on page 194.

X8, X As above, for send baud rate.

FX9, X Makes the duration of the first flacshing colour’s periocd of

- visibility egqual to X in hundredths of a second.
XFX10, X As XFX? but for the second colour’™s period.
X111, X oets the delay betore the kevs repeat to X in hundreths of

f’h a second. If X is O then the auto repeat is turned off.

- ¥FX12, X Sets the keyboard auto-repeat speed to X in hundredths of a
cecond. I+ X is O then the auto repeat is reset to back to
normal .,

? HAFX15, X AND *FX14,.X are very complex and are concerned with the

1. control of system interrupts from machine code. We will

: have a seperate article on these interupts and calls at a

é later date. '

q ¥FX15, X Empties the various buffers selected hy X as follows: —

: all buffers

kevboard type ahead buffer

e RS 423 input

5 RS 425 output

4 printer output

= sound channel

&

7

8

A

P b s g L P M B T W S T e o i Ty e T e e L N e TR T T e T e e i R SRR s ke b e Ry e e .

bk §7

sound channel
sound channel
sound channel
lthough a1l are useful

W Cd b e D

FX15,1 is absolutely essential
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XFX14, %

#XFX17, X

1982

when uwusing the INKEY statement in programs. the options
effecting the sound channels will cause all sounds
currently plaving to be cut off instantly.

Selects the number of ADC channels to be enabled where X i1s
the number (0—4) reguired. 0 will disable all channels. The
leses channels there are actually enabled the qguicker the
converted results will be available from the required

channels to your program. |
Forces the start of a conversion on ADC channel X

#¥xFX18,X {?)Resets the user defined function keys to their normal use.

HXFX19

HEFX 20, X

Used aftter xFX227/228.

Causes a wait for the start of the television field
synchronization pulse. One problem with fast character
graphics used from BASIC is the amount of flickering which
takes place, which i=s caused by the graphics being drawn
whilst the CRT's electron beam is off screen during
harizontal or vertical retrace. By synchronization with

this pulse it is possible for the flickering to be

eliminated.
Causes character X if redefined (with VDUIZ3) to he reset

back to normal, thus freeing the RAM used for its
redefinition and enahling it s display as the normal AGCLIL,
and default, representation

There is a large gap here of numbers which have no functions
that we are aware of at present.

¥FX124
XFX125

XFX126
¥FEX127, X

KFX 128, X

Resets the effect of pressing the ESCAPE key. (we haven’t a
clue a= to the usefulpness of this function?

Has the same effect as pressing the ESCAPE key??77
Acknowledge the detection of an ESCAFPE condition.

ised from a machine code program. with a previously opened
file channel number in the X register, it checks +or the
end aof file condition. On return the X register does not
equal zera if the end of the file has been reached.
Ferforms the same function from a machine code program as

the BASIC +function ADVAL. On entry register X holds the

required channel number (1-4). The result is a 16 bit value
in X and ¥ with X hilding the lsb. ¥FX128,.0 may be used to
check the fire buttons on joysticks or paddles as register
X is preturned with their status in it's two least

significant bits.

XFX129.X.Y This call provides the same function from machine code as

¥F X130

¥FX131

X132

INKEY. On entrv X and ¥ hold the time delay in 100ths of a
second with the lsb in X. On exit the carry flag equals
zera if the arcumulator contains a valid character. I+ the

carry Fflag is set then A contains either &B0O indicating a
time—out condition or &80 if ESCAPE has been pressed 1in
which case ¥FX1Z26 must be used to acknowledge 1t.

Returns the high order 16 bits of the machines {emulated)
Z? hit address. This is used for filing systems and
expansion. -

Returns the first location not used by the M.0.5. in X and

Y with the 1sk in X.
s above but returns the lowest address used by the current

.




L
ﬂ‘i

0

REERDON MAY 1982

display MODE.
¥FX13X5, X As ¥FX132 but for the MODE whose number is in X upon entry.

XFX134 Returne in X and Y the position of the text cursor on the
screen as coordinates.
#XF X135 Reads the character at the current cursor positon and

retwns 1t in X. X will egual O i¥ the character cannot be

recognised.

¥FX134 Reads the last known X and Y coordinates of the light pen
into the X and Y registers.

¥FX137,X Controls the cassette motor. If X is 1 then it is switched on
else 1+ X is Q then it is switched off. Directly equivelant

to ¥MOTOR
HAF- X138 Used +to insert charcters into the kevboard bufter thus
allowing, for instance, a BASIC program to edit itself.
XFX139 Allows several options when using the cassette Filing

system. XFX139,1,0 turns off screen messages, AFX139,4,.2
aborts the current file ogperation upon detection of an
error. Uther options are available but are not known at
present.

FX140 This 15 exactly equivalent to XTAPE as on page 195 of the
provisional manual.
#¥kFX141 Similar to ¥FX138 this call allows a program to directly

insert characters into the machines buffers. It is follaowed
by two numbers the first of which is the buffer number and
the second is the ASCII character to be placed.The buffer

numbers are as follows: -

1. KEYROARD

2. K423 RECEIVE

A R5425 TRANSMIT .

4. CURRENT PRINTER QUTPUT
T SOUND CHANNEL ©

&. SUUND CHANNEL 1

7. SOUND CHANNEL 2

a. SOUND CHANNEL 3 |

From machine code X takes the buffer number, and Y the

character.
HAF X142 and ¥FX1435 probably exist but details are unknown at present.

XFX144 s directly equivalent to ¥XTV mentioned elsewhere in this
magasine.
HEFX145 Remaves a charcter from a buffer. The opposite of XFX14}%

We are at present unsure of the next six calls 2FX144 to
¥IFX151. It i1is possible that they have been condensed and moved to ¥IFX2S2
to ¥FX254. They will be assumed to have moved. We have no information on
any more calls until ¥FX226 and then the exact numbers which will be
used are wwreliable. As all of the following calls are only implemented
on the new (and at present unreleased) version of the MOS, this
unreliability should not matter and those given should be taken as a

general guide to the facilities which will become available at some

point in the future.

HEFA224 Cancells the vdu gueue.

HEF X230, X Causes the function keys to take on ASCII codes © to 19
plus an offset X. The codes 10+X to 192+X are generated by
holding down the shift key whilst the function key is
pressed. The offset X would normally be greater than 128
thus make the Teletext control codes available directly

it
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from the keyhboard.
#AFX240,X With X=1 the corAPE key would return the ASCII code &1BR

when pressed and with X=0 the ESCAPE key would assume 1tsS
normal function.

The next 4 calls are related to the generation of spound from
machine code. It would appear that whilst the various parameters are set
up by ¥FX calls the actual sound 1% initiated by VDU/. Iin octher words

these calls modify the ctandard bell sound.

#¥Fx241,.%X Selects the cound channel as X {O0—3).
$EF X242, The interpretation of ths call depends on bit 7 of X. I+
it is O then X is the envel ope number. 1§ it iz 1 then the

following is used: -

hitsO and 1 are for synchronization control
Lhit 2 iz for flush control

Lits 3 to & control the amplitude of the sound

HAF X285 Selects the frequency of the "bell™.

#AF L2444 Gplects the duration of the "hell”.

BAF X245 Returns in X the setting af some links on  the kevboard
which determine the default display mode and wether the
machine "boots® from disk on powear—up. Details of these
1inks are given elsswhere.

REF X252 llepd to access the 1/70 area named FRED

HEF X225 Used to arcess the 1/0 area called JIM

#AXF X204 Used to access internal 1/0 called SHEILA

All rhree of the above have the offset in X and +he number to
be nlaced in the Y REG. Un exit the X reg will contain the value at that
laocatian. Further information on the=ze 1/0 areas 1S available in the

memory map printed in this magazineg.,

#BEAF X253 This ¢all returns a wvalue in the X reg which 1S
interpretated as follows. I bit 7 =1 then the computer is
a model R, if bit 0O=1 then the last reset was a “"hard

recetielse 11 was & coft reset.

We are aware that most of thic information will be available
within the new manual. hut at the time of writing this manual looks a
long way from heing finished and alternative explanations are alwavys

ueeful in the computer wai- 1.

CIRTCT == anmdd =~
The CRTC {cathode ray tube controller) is a very useful and

praogrammable chip. To demonstrate it’s ability ta find it°s display RAM
from anywhere you care to rell it to, type in this - short statement

exactly as shown:i-—
ﬁﬂDEE:?&FEG&=12=?&FEOI=G:?&FEQG=13:?&FE61=G

vyou are now looking at a graphical representation of the lower
10k of memory. I1he 1ittle changing bits near the top are the svstem
cilocks. A lot of other locations are also being altered but they are
changing state SO fast you can 't see them. Notice the chequerboard
pattern of the uninitialised memory and sl=a the basic program area 1in
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the middle.

What vyou actually did was to persuade the

display memory starts at location zero.

BEEBON MAY 1982

CRTC that it’s
To get out of it press

BREAK.

bon’t forget OLD i+ yvou have = program typed in that you want toc keep.

MOHRE GRarHI1Ics

The following program was written to Epetifically demonstrate

some of the BBC micro’s more unique features.

moadel A owners chould omit all REMarks and comments., Rememb
as 1+ any of the assembler

to cacssette before running it,
mistyped it could destroy the program when run.

HEM VERY USEFUL WHEN WRITING GRAPHICAL PROGRAMS

SO ONERRORGOTOEBO

S

MODE /

fﬂ.ﬁEH EAAMPLE OF DOUBLE HEIGHT TELETEXT CHARACTERS

el
I

5

0
£4E)
Pi}
1000
114¢
| P
1540
140
1543
164G
170G
180
19G
iBlS
214

A

250

245}
250
260
270
280
290
200
310
S0
Sl
S40
St
FHO
370
280
290

FRINT 77572 "CHR&141"

REM WMGIT A WHILE
FOF XX%=0 70 10000:NEXT
REM ASSEMBELY NECESSARY FOR PROGRAM TO RUNM
FROCASSEMELE
HEM WAIT 10 SECONDS FOR KEYPRESS
FRINT"TOULCH ANY KEY": A=INKEY { 1 000)
REM START NEW RANDOM HUMBERS WITH TIME TAKEN SO FAR
A=RND {-TIME)
R4 CHANGE TO MODE S FOR MODEL A
MODE 2
HEM MAIN PROGRAM STARTS
GUOLG, 129:CLG
FOR X4%=0 70 40

REM DRAW AND FILL A RECTANGLE

FROCROX -

KEM DRAW SOME RANDOM LINES IN IT WITH FULL CLIPPING

PROCL INES

NMEXTXZ
REM MACHINE CODE ROUTINE TO CYCLE THROUGH COLOURS
FROCFLARH

REM END OF HMAIN PROGRAM
GOTO1 50
DEF PROCBROX
LOCAL leftxi,bottomyi,rightu¥. topy
REM DEFINE A GRAFHIC WINDOW AT RANDOM
1eftxi=RND {240} ;bottomyZ=RND (7463)

rightxﬁ=19{txﬂ+ﬁmﬁilzﬂﬁﬁleftxﬁb:tﬂpyx=bﬂttﬂmyﬁ+ﬁﬁﬂi1&24—bnttnmyxi

UﬂUE#;1Eftxﬁghﬂttmmyﬁ;rightxﬁ;tﬂpyﬁg
HKEM NOW FILL IT WITH A RANDOM COLOUR
GEL G, RND{1&Y+127:CLE

ENDPROLC

DEF FPROCLIMES

REM DRAW RANDOM LINES OF RANDOM COLOURS
REFEAT GCOL RND(S)—-1,RND{(1&)Y—1

PATTERNS" "CHR®141; "

Type 1t in as shown, but
er to save it
portion 1is

FPATTERN



410 REM & RANDOM NO OF TIMES

420 UMTIL RND{SQ)=1

430 ENDFROC

440 DEF PROCFLASH

450 LOCAL CCY%

440 REM CYOLE THROUGH COLOUR CHANGES S TIMES

470 FOR CCY%=0 TO S

480 REM EXECUTE MACHINE CODE ROUTINE AT HEXIDECIMAL AOQ

490 CALL&OAOU

=00 NEXTCC%

=10 ENDPROC

=20 DEF PROCASSEMBLE

=20 REM MAKE VARIABLES LOCAL-GO0OD PROGRAMMING PRACTISE

40 LOCAL oowrchi,optioni%, counteri

=50 REM DEFINE VARIABLES %

a0 oswrchyY=48FFEE:counteri=3/0 - ‘

=70 REM LOOP THROUGH ASSEMBLER SOURCE TEXT TWICE WITH optiond ERUAL Tﬂ:f“ﬂm

5830 FOR optionxZ=0 T4 3 STEF 3

SG0 REM PLACE CODE IN RS423 RECIEVE BUFFER-FAIRLY SAFE.CAN BE CHANGED TO
L3

L0 PYL=%A00

510 REM STORT ASSEMBLER WITH [ FOR OPT SEE PAGE 131 PROVISIONAL MANUAL

G20 [OPToptions

LI L DA #10 \NUMRBRER OF TIMES THE ROUTINE EXECUTES

&40 STA counter?© \SAVE NUMBER IN ZERO FPAGE SCRATCHPAD

&S50 OUTER LDY #0 \WILL BE 255 TIMES THROUGH COLOUR CHANGES

HEHO LOOP LDA #19 \WDU CODE FOR FHYSICAL COLOUR CHANGE

&£70 ISR oaswrch? \SEND CODE 7O V¥DU DRIVERS

L80 I DA counter?y \SEND LOGICAL COLOUR

L0 JSR oswrch¥

700 TYa A\SEND NEW PHYSICAL COLOUR

714 ASK aswrchis

720 i DA #0 A\FOR THREE REOUIRED DUMMY IEROS

7TE0 1 DX #3F \COUNTER

740 L DUMMYS ISR aswroch¥l \SEND A ZERO

750 DEX \COUNT DOWN BY ONE &

760 aNE DLIMMYS \AND REFEAT IF NOT ZERQ

770 DEY \COUNT DOWN COLOUR CHANGES.WILL GO FROM O TO 255 THE FIRGT 1
E

780 GNE LOOP \REPEAT MAIN LDOP IF NOT ZERO

790 LDA #7270 \RESET DEFAULT COLOURS

800 ISR oswrchi”Z \SEND CODE

210 nEC cogunter®y AMOGICAL COLOUR COUNTDOWNM. THIS VARIABLE IN MEMOY

20 ENE OUTER \REPEAT IF NOT ZERO =

B30 TG \ COME HERE WHEN FINISHED SO RETURN TO BASIC A

240 \ SWITCH OFF ASSEMELER WITH 1 THEN GO THROUGH TEXT AGAIN I
ECESSARY

850 1:NEXT

840 ENDPROC

a70 REM IN CASE OF ERRORS WHILST IN GRAPHICS MODE AND FIDDLING WIT
COLOURS

aa0 MODE7: PRINTERL : REFORT

Y

{00

BEERON MAY 1782

FLOTS.RND {1279 , RND {1023}
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CUUIRSORS

Is that nasty cursor blinking all over vyour nicely drawn
graphics? To switch it off use:-—

FAFEOQO=10:28&FEQ1=32

I+ on the other hand you like having the cursor popping up all
over the place but just don®t like the way it looks use: -

PEFEOO=10: P2&FEG1=0 Gives a splid block
PEFEGO=10: ?&FEQlI=64 Gives a guickly blinking block
2RFEOO=10: P&FEQ1=96 Bives a slowly blinking black

You may have to fiddle arocund a bit with it to prevent the MOS
from reseting the cursor all of the time.

L M AL VAarRrIaRlL B

The concept aof local variables can be a little confusing to
those not uwused to them. This short program demonstrates their major
properties, -

~AISTOY
o

10 As="FRED"

20 PROCOUT("JIM")
PROCOUT {(A%)
B$= H TDNT iF
FROCOUT (B%)
PRINTES
END

DEF PROCOUT (A%)
.OCAL R

110 B$="JOHN"

120 PRINTA%, RS

130 ENDPROC

JIM JOHN

FRED Jonn

TONY JOHN
g TONY

I+ you don™t understand it then take consolation in the fact
that I don’t either and I wrote it

L ET  TERS
Because this is the first issue there are no letters. We would

15
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like, however, to epcourayge our readers to write 1n about apything and
everything. Go we'll give T-shirts to all those whose letters are

published.

i _ T NEDS
I+ vyou lock at the circuit board on which the kevboard 1S

mounted vou will see, directly below the NELETE key a set of 16 holes
for eight soldered links. The function of these links is as follows:—

——8 RESERVED FOR FUTURE USE

4 FORCES AN AUTO-START FROM DIGK

1-3 cEL ECTS THE DISPLAY MODE FOLLOWING RESET

Recause there are no links fitted as standard the default with
links 1-3 left open must be MODE 7 and no auto start. We haven™t tested
this information as yet SO if you fit some links and nothing happens
then it will be because MUOS vers 0.1 doesn’t support this feature.

FIRINTER STROEBEE
Acorn  have, on  the machines we’® ve seen. tied the parallf@®

interface strobe 1line to earth and buffered it. This means that the.
etrobe line goes active high the aopposite of that expected by most of
the world’s printers including the popular Epson hrand. 1§ vyour Epson
refuses to work then the following modification has wor ked for us, but
be warned we do not accept responsibilaity for any damage you may do to
vour machine whilst affecting modifications wWe suggest. it’'s vyour
decision angd your recponsibility. Whatever you do don’t go poking about
inside the case with the power oOn. 1+ could be fatal to you and 1t

certainly won’ it do your poor computer any good.

Find IC 27 which is on its own in the middle of the left cide
of the board. It should be marked with 7438 somewhere. 1+ you can’t +ind
this chip then forget the whole idea. There should be & transistor
directly below IC 27. 1f thizs is not there but =a metal link block 1S,
aswap the link over as this will be all that is necceSsary to invert the
=trobe. The modification will then bhe completed. 1+ it still doesn’t

work then it isn’t the strobe.

If the transistor is there then you remove iC 27 and 1ift ©
pins 4, D, and L. These are pins 4, S, and & down from the left hand
cide. Make sure that when you re—insert the chip these pins will not
make contact with the socket. Now take a small piece aof bare wire and
1ink holes S and & together in the socket. These are the same haoles that
gins 5 and & of i1Cc 27 came from. FRe—insert IC 27 the right way ound
making sure the iifted pins make no electrical contact with anything. 1+
your prrinter =till doesn®t work check that vyou did everything correctly
then raverse the profess and have a good Cry

NS TY MOITISE
Wwhilst on the subject of hardware madifications and before we

get to sound.

| The other day I was in the i IVERPODL COMPUTER CENTRE who are
also called MARCH COMMUNICATIONS at times. whilst I was talking to cales
director Tim Best ahout their involvement with the BERC micro on the
sales and hardware front a familiar brown box was delivered. ah! cried
hardware genius Hteve | avanche "my little Beebon has arrived®. Steve 1s

16
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an expert with the Acorn Atom. |

We quickly got the machine up and running and as soon as it
WaS switched o oteve noticed the npoice enamating £ om the
loudspeaker.This noise is a design fault which Acorn haven™t yet cured,
Uut came the oscilliscope, and notwithstanding that thic was his first
contact with the machine and his lack of a circuit diagram, D wminutes
later Steve had Ffixed it completel v, He 1s now well on the way to
becoming a BBC micro expert, which is nice for us becauce he promises to
pass on, through this mag, any little mods he dreams up .

The mod is very simple and well worth daing. HMake sure all
power 15 oft. Locate the sound generator chip in the bottom left hand
corper {(an 5N/7468%). This is the second one in from the left and will
be socketed. 7To the left is a group of resistors. Loolk at the markings
on the circuit bpard and find the ocne labelled Rii. Take a small
tantalum bead capacitor, 1 micro farad is ideal, and atach one end of it
to the uppermost lead of Ril. aAttach the other end to the minus 5 wvolt
lead, from the power supply, where it jins the main circuit board. MAKE
ARSOLUTELY CERTAIN THAT IT IS THE NEGATIVE END OF THE CAPACITOR WHICH
JOINS THE POWER SUPPLY. Switeh on again and the buzzing noise should of
disapeared completely. I+ vyou have not understood any part of this
paragraph then don’t bother trving the mod. Get someone else to do it
tfor wyou. And don’t blame us if vou damage your machine, all hardware
mods we give are carried out at vour own risk.

=0OUINID SV I CE .

Every issue we shall have something on the sound commands. For
this month we shall publish a reference guide to their exact format as
they were missed cut of the provisional manual completelv. In future we
shall be runnning a small competition to find the best =ound eftects.
The top 3 or 4 will be published and earn their authors a much coveted
BUG-BYTE t-shirt whilst the best ane will also et a ten pound credit
voucher. All submissions should be on cassette i€ they are of any great
length and should be interesting and/or amusing.

The sound commands are all based around the interupt structure
 af  the MOS. Whatever the computer is doing it 1s interupted at precise
time intervals. It then reads the keyboard, the ADC, increments the
clocks and soc on. At the same time it will update the sound generator
according to any sound commands which you may have given. This means
that all audio ocutput is transparent, and will not cause the praogram to
halt whilst the processor deals with them.

there are four channels O to 3, with channel O producing
norse.When a sound command is given it is placed in the queue for the
specitied channel and sounded when any previous sounds for that channel
have been dealt with. Each sound may be shaped by an envelope which
detines both a freguency and volume envelope for it. This allows the
most complex affects and the immitation of almost any musical
instrument. The two relevant comands are called, logically enough, SOUND
and ENVELOPE. They are extremely complex, and as we don®t have much room
in this issue, an attempt at a tutorial an their use will be left for a
later issue. We shall however give as precise a definition of their use
/s possible so that you can at least experiment.

17
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The major BASIC statement concerned with sound is quite
naturally SOUND P1,FP2,P3,P4 with the parameters as follows: -

P1l.
digit
digit

digit

digit

Is a 4 digit hex field of four par ameters

1 gives a channel number O0—3.Channel O is noilse.

2 gives real or dummy O Or 1.1If 1 the note is a dummy
and although it is queued in the normal manner it does
not sound.This allows the previous sound’s release
segment , which continues after the duration 1S
finished, to continue.

% gives event synchronization 0-3. If the value is O the
note will execuyte as normal but if, for instance, the
value is 2 the sound will wait for two more noles with
digit 3 =set to 2, and then all X sounds will execute
cimultaneously.This allows chords of up to f our

vl Cces.

4 gives the effect on the queue. When O as 1s normal t?ﬂg

sound is gueued in the channel given by digit 1 a
sounded as scon as the channel is free. When 1 the
cound flushes the buffer ahead of it and 1s plaved
immediately no matter what the state of the queue 15

Digit 1 is the leftmost digit and the only ane not aptional.

envel ope
amount of
+ull ADSE

P2.

PSI

If it is negative then it defines the valume number (0O to
~-15} and if positive it gives the number of the envelope
tc be applied to the sound (1-4 on vers O.1).

Is the pitch 0-255. If the note is using & pitch envel ope
then the increments for that envelope are added directly
*n P33 which should be taken as a base frequency. I+ the
channel is O the noise channel then P33 is interpreted

somewhat differently:-

bite O0—-1 =0 gives a period of 4.

bit X

P4,

Some

The

=1 gives a period of .

=2 gives a period of 1.

period is set by channel one.
generates pseudo—random nolse.
prodices a pul sewave.

I

fﬁ

I
T ok L

1= +the duration 0-255 in 50 milli second units. This 15
alsc  the total duration of any envelope used 1n Fi. It
applies to both the volume and pitch envelopes in that
the all timing increments are derived from it.

simple examples are:-—

SOUND 1,-15,100,20
SOUND O, —b, 2, 100

ENVELOPE command is even more complex and has a pitch

which is in three seperate parts for which yvou may define the
change per time time period and it’s length. Their is also a

volume envelope. This command takes the form:-—
ENVEL OFE PI,PE,PS,F4,PS,P&,P?,PB,F?,FIG,FII,PIE,PIE,PI#

18
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and the paramsters are: -

1

P2

F4
FS
Fé

7
8

() Fo

F1o

F11

ENVELOPE NUMBER 1-4 this is the number P2 in the  sound
tommand refers to.

SLALING FACTOR 0-127 gives the scaling factor for the
rest of the envelope in one hundredths of a second and is
the speed at which all of the envelope increments are
applied,. I+ bit 7 of this paremeter is O then the
envelope will be reset and repeated when it finishes and
i+ © it will end.

INCREMENT FOR FART1 —128 - +127 How much the note rises
or +alls per time interval. A value of -1 would reduce
the note by 1/4 semi—tone per time interval.

INCREMENT FOR PARTZ —128 — +127 as P3

INCREMENT FOR PARTI —128 — +1227 as FPX

MUMBER OF INCREMENTS FOR PART1 0O-255 The total number of
times the note is updated for partd.

NUMBER OF INCREMENTS FOR PART1 0-—255 As P&

NUMEBER OF INCREMENTS FOR PART1 0-255 As PS

ATTALK RATE 1-127 The amount the volume rises to  reach
the level set by P13 per time interval.

DECAY RATE -—-127 — +127 The amount the volume decays by
each time interval to the level =set by P14, -
SUSTAIN RATE ~128 ~ 0 The amount the volume +falls by
until the duration of sound set by P4 of the SOUND
command i1is reached. |
DECAY RATE -—-128 — O The amount the velume draops by to
reach zero at the end of the sound.

VIR UME LEVEL 1 The absoclute volume level for the attack
portion of the ADSR envelope.

VOLUME LEVELZ The second absclute volume level faor the
ADSR envelope. |

We have been told that the new (500 page) manual will contain
more than 30 pages devoted to these commands and we wouldn’t be suprised
1f evervbhody still found them difficult to use after reading it We now
give some examples and we’ll come back to the correct use of these

commands in a

later issue. If anvbody would like the job of writing a

’_'tut::trial ort them then please, please get in touch.

P
r

:-:'L =
o XA=100

10 ENVELOPEL.3,0,0,0,0,0,0,120, 460, -5, -3, 120, 70
20 ENVELOPEZ,3,1,0,0,100,0,0, 120,40, -5, -3, 12, 70
25 REPEAT G=INKEY{(X%): X%=X%-5 ~

20 SOUNDL,2, X%, =

40 SOUNDO, 1, X%,

=) EINTIL O

s XhE=10

.

10 ENVELOFEL, 1,2,-2,5,30,25,15,50,0,0,0, 120, 0
15 REPEAT X7=X%E+10

20 SOUND 1,

A0 UNTILO

A X% S

1%

T IOWNI'T D nn



R ITZ puts you in the place a0f a wartime bomber pileot flying over a
city. Your plane 1s comewhat damaged and gradually losing height. To
make = safe landing you have t level the city first. to Create &

FUMRWaY .

The program has become comething of a =tandard

game of late.

Acknowl edgement should be given to Steven Skipp of Rirmingham whose
version for the Atom was the first which came to ocur
following version is completely original, however.

it iz a good idea to knpck

attention — the

Ta play the game, YyOu USE the SPACE bar to drop bombs. Your will
find that {normally} there will be anti-—-aircratt guns firing at you, S0

not they might get youl firat ' You can try to dodge
nressing the M key +n dive down. However this ioses height and =0 shotil d

only be used in an emergency.

outr these with yowr bombs fairly early on. If

the cshells by

As it loses more and more of ite load of

bombhs., the plane gradually speeds up. it IS possible to level the city
betoare crashing inte it but  you ehould Find this feat fairly
challenging.: 1+ vou succeed you will he rewarded _
nerformance  on & larger city. Our top score’ s just over 2000 but vyou
=hould bhe able to beat that. Good luck !

bt
16
2L
S0
44}
o
45
=0
S
70
8O
g3
AL
P

Y4

P5
Q&
8
100
110
120
1 30
Ei:i £
210
214
230
235
2480
24845
250
SO0
=14
G0
400
1 OO0
i1io
2000
2010

2012

REH*#####I#####*###tiii#*tﬁ#i#ﬁ#*#*
REM Riitz

REM By Barbara and Tany
REﬁ#t*i**#i*#*#t*#t*i#tt###**#*ti#i
GOSURFEO00

MODE S

REM Define Characters

with a repeat

"

;
;
1

1

VDU 23, 224, 192,224, 224,240,255, 255, 15, 31: VDU T PP5.0,0,0, 460,255, 255, 172,40

VDLE 23,22552555153;153;2%5,255,153;153,255
Vi 23522?,124515,1245124,124,124,5&5ib

VI 235231,lﬁﬁf?ﬂ,éﬁ,EEE,Eﬁ,éﬂi?Gg153

VU EE;EEE,1?25224,112,5é528,14,é35255
UBUEEFﬁﬁﬁﬁﬂyﬁ,1&;5&;28,3;&;&

YDU 23.229.29 ;255,2555255,255525552555255
YDLUIS: SCORE=O: 3%4=0

HI=7
DIM A{19)

X=032 ¥=200; SFEED=YS

BM=0D: RLC=0
GOSUHIGLIO
SOSUR B510
GCOL 3, 1:605UR 1114

IEEM=0: At=INKEY$ (10) : IF A%=" * THEN GOSUR 41140
M=0 -

IF BM>0 THEN SCOLZ, 3: GOSUR =010 605U 5510

IE BRM>O THEN GCOLE, 3: 605UBSO1L10 |

1F BC>0 THEN GCOLZE, F: GULBUER 7510: GOSUR 8010

IE mC>0 THEN GOOLI, 3:BOSUR 7oio

IF RC=0 THEN G0SUR 7010

GCOLZ,1:608UR 1110

Ad=INKEYS (5) : IF As="M" THEN Y=Y—4

GOSHR 2010

GOTO 200

REM Subroutine to print plane at position XK.y
MOVE K,?:PRINTEHH$224;EHH$EEE:RETURH

REM Subroutine to move plane

¥=X+GPEED: IF X>1289THEN =03 Y=Y 32

IF ¥>1120 AND ¥Y<70 THEN GCOLO, 1: 605U 1110:FOR =0 TO

CLS: 60T 100

i
i
|
|
i

ZO00: NEXT 7:HI=RHI+1:




013
2015
2020
M H
210
015
020
SR 0
S080)
S04
St e
150
A E
RIAL-Y:
SI6S
2100
b
I

18
¥ 10
4120
4172
G120
=00
=110
wF s H)
B RS
ool 2
o0
SO
L L
L5
HEO )
HOP2T
&R
S0 354
SO

aﬁhh

100
LS00
5510
4511

65512
G520
LG
7000
7010
FOZE0
FOERG
Fioq0
TOo45
7050
Fiwlls
7ol
7S40G
8OO0
8010
BO20

TX={X +1203M0O01280
F=POINT{(TX,Y-20}:IF P
RETLIRN
REM bubroutine to draw Bug City
FRINT TAB(O,31};
FOR /=0 TO 19
R=RMND{HI)~1
I+ R=0 G070 3100
FR W=1 TO R
U0 G, 2
FPRINT TARL{Z,
NEXT W
AlL)=0
GEDL O, 3

=1-—-W) ; CHR$ZZ

IF RMDA40)<HI THEN PRINT TAB(Z,31-Wi:CHR$228:A{(Z)={(W+1) %32

REXT 2
RETUHRN
HKEM Routine to drop Bug Bomb
I+ BM>G THEN RETURN
SFEED=GFEED+1
BM=1:HY=X-X MODsS4+&6&B8: BY=Y-—-Y MOD3I2
GCOLE, Z:6O06UR 30140

RETURNKN
REM Routine to draw Bug Bomb
MOVE HRX,BY:FRINT CHR$ 227:RETURN
REM Routine to eove Bug BRomb
BY=8BY-32

I+ POINT {BX424 BY--28) >0 THEN &OTO 6010

RETURN

HEM Routine to explode Bug Bomb
BM=0: GUOL G, O

IF BY<36 THEN RETURN

=0 THEN &GOT0

53140

+22 1F

EX

:GLIN O, 53:FOR Z=0 TO 12:FPRINT CHR$229; :NEXT 7

#1279 THEN BX=0

MOVE RX,BY:IF POINT(BX+32,BY-24)=3 THEN A{BX/&4)=0

FRINT CHR$ 2792
HY=RY-3Z2
HOSUR 8500

GUEH O, 3:5C0ORE=5CORE+10: GOSUR 8500

SOUNDOODO , 3. 50, 4

IF RND{3)>1 THEN BOTO 6015
RETURM

REM Death of the Bug plane

GLOLO,0:605UR 1110: X={X+4&4)MOD 1280:G0O8UR S0O20

FOR W= TO 20:F0OR 7=3
MOVE X, Y FRINTCHR$231
NEXT Z:HNEXT W
INFLUT Z%: RN

REM Subroutine to fire Bug cannon

IFf BC>0 THEN RETURN

=RND {20} -1

iF A{th)=0 THEN RETURN
EX=QX&4: CyY=A{})
BL=1:6C0L4,3:605UR 7510
RETURN

HEM Routine to drawm in Anti Buqgcraft fire

MOVE CX,CY:PRINTCHR$2IO
RE TURN
REM Routine to move Bug missile

T4 O STEP-1:8C0L0,Z:FOR 2=0TOS0:NEXT

CX=(12B0+CX~-64 ) MOD1 280 : CY=CY+32: IF CY>9546 THEN EBC=0
IF POINT{CX+32,CY-16)=0 THEN RETURN

21



Bi1o0 REM Micsile Hit
D110 IF POINT(CX+32.0Y—-1&62<31 THEN RETURNM
120 GOTO L3140
=00 REM Frint Sgore
as10 PRINTCHR$3ZOT "SCDRE : ' SLORE: GCOL O, O RETURN
ool REM Sound BEffects
020 SOUNDOOOO ., 1, 100,200 RETURN
7% REM Envelopes
sEOG ENVELOPED, S0,0.0,0,0,0,0,45,-10,-10,-10, 125,125
810 ENVELIFEI 1,0,0,0,0,0,4, Ei—lﬁﬁﬁiﬂgﬂiﬂg12&,126:RETURN
F2eg END

__——_'—____—____———————__——_—_—_- — e —————————————————
CONTINUATION FROM PR.19

10 ENVELOPE 1,5?1,—1,GFEGFEG,G,Eﬁ§~E,*15~E;1EQFB$

2 SOUND 1, 1.60,.20 'ﬁr
30 SOUND 2. 1:%50,20 ,
40 SOUIND 31,115,246

S0 INFPUTAS: GOTLHZ0

r XA=10

i EM?ELGFEl,E,1ﬂ5ﬂ,ﬂ,46,ﬁ;G¥1EGEF&$,—5¢—35iEﬂF?D
15 REFEAT A¥A=X4A+10

20 SOUND1, 1. ¥4 15

30 LINT I 3

10 EMVELOFPE 1.2,8,-8.8,1,1,1,120,0,0,0,120,0
iS5 REFEAT

20 SOUND 1,1.50.5

0 UNTILO

—-“_—I A A #——#’T
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98-100 The Albany, =/{/{m= = = ==
Old Hall Street, — = === = '
Liverpool L3 9EP. =M= == = =

Tel: 051-227 2642 e == =

r""""""“'"'"""“"""""“" N A

SHESS |
A fast version with many levels of play, using high resolution display. 1

There are many options, including setting up, saving games on tape, changing level of play, i
castling and "en passen". Plays a very strong game.Price £11.50 inclusive.
Thls program is suitable for the Model A( 32K RAM) and the Model B. ]

El:]l-f A very true to life simulation of an eighteen hole course. Complete with

‘\ falrways, bunkers, greens and streams, Altogether a very compulsive game. .
i - Price £7.00 inclusive., Suitable for the Model A( 32K RAM) and the Model B. |

| "-IlJlI l‘ll[ A multl-purpose filing system, with user definable set up. It

caters for all file handling, including modifying, fast search, extensive calculation

facilities and more. Price £25,.00 ineclusive,
oPACE WARP

Model A or B.

The ultimate Star Trek type game,
extremely complex, with high resolution
colour graphics and sound. It is supp-
-lied complete with a sixteen page manual
and function key labels, It requires
2K RAM. Price £11.50 inclusive.

Suitable for the Model A( 32K RAM) and
the Model B.

ACTUAL SCREEN PHOTOGRAPH

I HE B[[B[]" A new magazine dedicated exclusively to users of the B.B.C.

Micro. The Beebon contains tested programs, features on programming, special offers, features
on hardware, reviews and much more. There will be at least three subsmtantial programs in each
issue, written by professional programmers. Published every two months, starting in May.
Annual subscription (6 issues) only £7.50,

BRGHEHmmU" A standard Backgammon game, for the Model A{ 32K RAM)

» and the Model B B.B.C. Micros . It has extremely fast computer resposes. Full playing
instructions are ineluded. Price £8,00,

SEND TO: BUG-BYTE, 100 THE ALBANY, OLD HALL STREET, LIVERPOOL L3 OEP.

Ll i it gy U ey gy Sy S S S S +
I PIEASE SUPPLY. . &+ v v v v v v o o v o . o
| ADDRESS:t . v v v 4 v v v 2 o & a e Y a s u s ee 8 s 4 e e s e s |
:IEI*IGI&BEAGHEQUE/PCSTALORDER.............................:

| OR PLEASE DEBIT MY ACCESS/BARCLAYCARD NUMBER:. « v 4 « 4 v v « « o o ¢ o « o o ¢ o o« » o + |

| SIGNATURE. . . . . ... . |

I |

|




100 The Albany, Old Hall Street, Liverpool L3 9EP



