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EDITORIAL

Firstly we would like to thank all of those members who have written to us
saying nice things about the newsletter. We have so far received literally scores of
such letters, and more arrive daily. Since BEEBUG iz ohviously a totally new ventore
for us both, it is extremely encouraging to find that we are more or less doing it
tight: though of course we see plenty of room for improvement. We have also received
some useful suggestions about the newsletter. and are trying to put these into
practice.

The size of BEEBUG's membership continues to grow, we have now reached the
5000 mark, and as we said last month.a consequence of this is that we have had to
hand over subscription and magazine circulation to a subscription agency in order to
leave us time to work on the magazine. Therefore if you have comments to make
vegarding circulation etc, please contact the subgcription agency {rather then our
editorial address) in the first instance,

We are also getting a little overwhelmed with technical queries, If vou do
have a query, could you write it oh a postcard along with your membership number and
place it in an envelope with an SAE - mark this ‘QUERY" and send it to the editorial
address. This will make things easier for us to handle - but please be patient for a
reply, and please include your membership number. This is important, since we cannot
answer non-members gqueries.

Softwars Competition

The software competition closes on the 30th June, and we hope to syueeze the
winners list into the July newsletter. If your entry is too late for thet date, or
you have other software that vou would like to enter, we are ruming a sacond
competition which closes on 30th September. From amongst the prizewinners of each
competition, the best entrants will ke offered a commission to write further
software for BEEBUG. Some competition winning programs will be appearing in the
newsletter from time to time, and others will go into our software library.

Condition of machines

Thank you to all those who helped with our survey on the condition of machines
at arrival; we have now completed this, and do not need any further responses, If
you are hot under the collar about a faulty machine, it would be best now o write
directly to Acorn, although if it iz a despatching or administration matter, write
to - John Radecliffe, Executive Producer, Broadcasting House, Londen, WCZ. The
findings of our survey were generally that people were delighted with the machine,
though unhappy with the provisicnal user gulde; and many were unhappy about
packaging and the condition of machines at delivery. The most common fault was loose
keytops, but rumnhing a close second was keys which did not function because of
postal damage - and similarly LED indicators {bettom left] had been forced up
through the case, making the latter difficult to removiz. There wera also some
machines that functioned for a relatively short time before crashing forever. When
members received a faulty machine it tended to take around 3 or &4 wesks before it
was  repalred. Members also found contachks with BL Markating to be less than
satisfactory. It is, of course, almost impossible to phone them, and there appear to
have been countless errors in the administration of machine allocation.

We have brought all of these matters to the attention of the directors of
Acorn, and they have generally said that things have been put into effect to improve
matters, We wers told by Hermann Hauser that a new design of packaging was to be
used to protect the keyboard, taking effect from 29th April. We are not sure whether
this has been implemented, though we note with concern that the indistinct FRAGILE
notices on the package have not yet been replaced.
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Chris Curry of fAcorn also told us that the reason Tor the ohaos st EL (a
subsidiary of Weetabix who used to mail out handbags!} was changes of orderg, and
that vast numbers of people who ordsred a BEC machine changeq their order a? least
once. In view of =all this we were told that there will be some considerable
recrganisation at 8L. This will take effect by arcund the end of June. Let: us hope
that this resoivez the problem. i ’

GUARANTERS

By the time this magazine comes oub, all beeb owners (I wish they had called
1t Proton or something) should have received a mall package from Acorn (via BL!}.
Amongst other things it will contsin a muarantee card giving 6 months guarantee from
date of purchazse. covering parts and labour. The mail-shot will alse contain a list
of Acorn dealers who can do upgrading, meintenance eic,

ACCRN VISIT

We said in last month's newsletter that we had-been invited to Acorn, and
would report back on our findings. We had an interesting time (though lunch was a
little disappointing ~ we dldo’t get any) and as well as "accidentally® discovering
g room piled high with what ecould only be refurned BEC machines, we had a useful
talk with Chris Curry, joint managing director of Acorn, whérs we were able to raise
some of the problems that beset beeb cwners. We also spent an interesting hour™ with
Roger Wilson and otheps on the technical side. Here we gleaned a few idess and
flxes - such a5 how Lo get the zerial port pgoling at 110 baud for use with surplus
teleprinters - we alse learned about 30ME of the bugs In cperating system ¢.1.

There were demonstrations too, proving that the BBC machine actually DUES
support disc drives, and that it will work with a second processor across the fLube.
The demonstration used a 6502 running ot 3MHz, and it was quite obvious that -in
programs with equal -amounts of dataz manipulation and input/output handling, the
tandem unit could function at about  twice normal spesd {since the beeb handles
cutput to the sereen and other I/0 processes, while the second processor performs
the central programming tasks).

Here are some of the outeomes of our discus=ions with Chris Curry:

VL4

e reported in the April issue that soms below spec video ULAs had been fitted
to model As, and that when a dealer upgrades your machine he will test the ULA and
replace it if necessary. We were told by John Coil of Acorn that if members upgraded
themselves (1) and {found that they had been given a below-spec video ULA, #corn
would not supply ULAs wunless they were part of & full upgrade. kit (even if a ULA
blew after the guarantee perded). e reported this in the April newsletter, and not

surprisingly some of you wrote fo us urging that we press Asorn on this
"unacceptable’ position. :

We put all this to Chris Curry, and whils dssuring us that very few inferior
ULAs were in fact used, he has agreed that below-spec devices will be replaced fres
of charge if' you take your machine to & dealer. The symptoms to look for appear as
degrading of one kind or another in the higher resclution modes {and particularly in
mode 0). This can take the form of flicker, ragged characters, spread ot cursor, or
even daghes all over the screen.

RS HFSE0Ms
In the April and May newslstters we indicated some of the shortcomings of the

0.1 0.8. (operating system) that a1l users will currently have, either in EPROM (4
‘chipe), or in ROM {one chip) ~ See April iassue page 6, and May issue page 15 for
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further detalls. One reader wrote to us in disbelief about the bugs we reported, but
I'm afraid that it is all tprue! In fact it is, if anything, slightly worse than we
thought. Here is the confirmed (but not necessarily complete) list of 0.1's
shorteonings:

It has less ¥FX calls. :

It has minor bugs In graphics plotting and sound routines, plus ohe or two in

the cassette data Tile system.

It will not support disc drives.

It will not support the page mode Ffor adding extra ROM utilities.

The serial RS423 port will send but not receive deta.

Supported by a number of members letters we put it to Chris Curry that the
machine thus supplised fell well below the specification issued by the BEC, and based
upon which, decisions were made by members to buy their BEC machines. Will members
therefore be givein the 1.0 0.5. free of charge when it comes out?

After some discussion the reply that we received was that if you have 0.1 in
EFROM, then when 1.0 i1s available in ROM (about 3 months or so) you can tske your
machine to your nearest dealer and he will effect the change over [ree of charge. IT
you have a 0.1 in ROM on the other hand, a nominal charge wiil be mads. This seems
to Uus a reasonable positicn to adopt,.and we will not press for the very last cunce
of flesh -~ always assuming that "nominal® is what it says. We do however fesl quite
gbrongly that nhow the various errors 1n the 0.1 0.3. are known, further machines
s0ld with the 0.1 0.8. should be accompanied by a liat of its shortcomings, se  that
owners do not spend fruitless hours trying to get  thelr serial port to work
etc. - of course mempers of BEEEUG will kmow all about it anyway! Over and above
this, the best advice that we can offer is for you to hang on to your (.1 EPROMs
wtil BOM 1.0 is available {rather than trads them in for 0.1 EOMs). Two addenda
while we are on this subject. I you are purchasing the disc interface, then Acorn
will supply you with 1.0 EPROMs {until 1.0 ROMs are available), and secondly it
would =appear that the 0.1 ROM thinks that it i=s stilil a volatile EPROM, and if vou
type PFX 0 it will tell you as much. This means that the only way to really know
what you have is to look inside the box (Careful - see BEEBUG issue 1 page 6).
Ineidentally, we are {old by Chris Curry that the first disc systems should be ready
for despatch by the end of June, and we will be carrying a review of this as scon as
we can get hold of one.

Laztly if your power supoly rans red hot and burns the polish of T your table,
then Acorn will replace it {the power supply that is), so contact them befors
fitting & Fan or buying an asbestos table.

POLYGON  i6k

This program by A.J.Vincent of Cheshire draws a series of polygons from a
triangle up to & 20-sided Cfigure. It achieves this by ealling the procedure
PROCPOLYGOM(NO) . This procedurs draws a polygon of NGO sides in the cantre of the
screen, and may be useful in its present form, or modified so as to be able to alter
the position and size/shape of the figure:

100KEM POLYGON BY A.J. VINCENT. 180DEFPROCPOLYGON(NO
T10E=5 : XD=640: YD=512; X=400 : ¥=400 190MOVEXD,YD+Y o)

_ 200FOR ANGLE =0 TO 2%PT STEP(2*
120FOK NO = 3 TG 20 P1/NO) 0 2% STER(
130MODEY 210PLOT K, X*SIN(ANGLE)+XD, 7%
140¥DU19,0,4,0,0,0,19,1,3,0,0,0 (ANGLE)+YD F+¥D, 1008
T50PROCPOLYGON(NO) 220NEXT ANGLE
160TIME=0: REPEAT :UNTIL TIME=300 230PLOT K,XD,¥D+Y
170NEXT NO:END ZHORNDPROC
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STRUCTURING IN BBC BASIU

1t often comes as a shock to people to discover that a professional. pregrammer
does not sit in fromt of a computer or terminal for mest of the day.

A programmer  is not usually involved in the design of o system that i3 to be
programmed, but instead codes the program from a precisely written specification.
The programmer, therefore has very little say over the three major parts of all
programs:

The input datea to the program.

the method used for processing the data.

The screen or printed output design.
I rezlise that you will probably have to do a1l three items abowe but do not sit in
front of your computer expecting to develop 3 wondrous program. Far better to sit in
another room and work there desianing bow it is to be written. For some reason, it
the machine is in the room with you it compels you to enter things via its keys.

If you take a typical project that is to be computerised, whether it be a game

or a data processing task, a sizeable proportion of the time shoulc be allocated to
designing the program and its operation.

So, consider the following points before ever approaching the computer:

1) Write down PRECISELY what it is that you intend to do. Give it to someohe else to
read, if they camnot follow your instructions; them vyou have little hope of
turhing it into a program. This stage 1s deciding on the 'algorithm'. That means

 the rules and method governing the solution to the problem.

2) Design your screen layouts using grid paper (or coding sheets) EXACTLY as you
want them.

1) Decide on whdt data your program requires, which crder to accept it, and what
validation checks you will make on each data item.

4) Decide on names for all your variables. Choose meaningful names. Variable names
are not restricted to letters and digits, they may alse contain the underline
character (just above the ‘return' key). Using this makes your programs even
more readable, for example you can have a variable called His hame or
gverdraft_limit. -

5} If your program requires files then make sure that you have {ile designs  that
include ~ file type, method of access, record description, etc.

§) Divide your program into modules (ie separate entities that can ke tested
independenily) .

Tt ig while writing the modules that & structured approach pays dividends,
With a structured approach you should find that you ¢an go back to your program days
or even weeks later, have at your side your notes such as variable names,

procedures, and Elowcharts, and be able to continue within minutes of where you left
off.

it should be possible to wiite all programs without GOTO statements, for

axample:
UNSTRUCTURED STRUCTURED
10 INPUT How old are you";aged 10 TEPEAT
0 age=val (age$) 20 INPUT*How cld are you",agef

30 IF age<=0 OR age>10U THEMW 10 in  age=val (age$)
40 UNTIL ager0 AND ageXli00

The unstructured program with the GOTO iz shorter, but GOTO statements require
your eye to follow whare they are destined.

Programs developed without thought, while sitting in front of the computer
tend o end up with a statement such as GOTO 100 and statement 100 GOTO 720, and
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sta;ement 720 GOTO 950, all because some lines were missed out and the Programmet
redirected them somewhers eise. I have seen this happen DOZENS of times. Program
flow tends to be erratic when GOTO statements are inveolved. A1l this can  be
avolded using a structured approach.

Basic on the BBC machine is not really structured in the same way as say
ALGOL, Pascal, or Comal but it doss have some useful features that help
.congiderably - long wvariable names, REPEAT...UNTTL, PROCedures., If .you can
imagine what Basic would be without FOR loops then the above featurss each add to
Basiec ag much sophistication again.

We will ook at structuring programs in BBC Basic under & number of

heading:
1. Proceduras
2. IF..THEN..ELSE
3. FOR leops, REPEAT loops
PROCEDURES -

These have been provided in other high-level language since their inception,
nowever they are a newcomer o Basic and nzed some explaining.

rrocedures give us a way of performing a set of statements using just ONE
statemant, very similar to GOSUB but more powerful. It might be best to forgat that
GOSUR exists at 21l as it is just a very inferior procedurs call.

A good program structure to aim for would he a "master™ section of the program
that just contained procedure ecalls surrounded by FOR..MEXT and REPEAT..UNTIL
statements. For example:

100 PROCedufel 150 REFEAT

110 FOR tuneg=1 TO 10 ‘ 160 PROCedured
120 PROCedurel 170 PRLCedureb
130 BROCedure3 . : 180 UNTIL tived
140 NEXT tuna% 160 END

Suppese that you wanted to write the following program section:
IF condition THEN
=1 . (where sl, 82, 53, and £1, t2
s2 are each Basic statements)
53
ELSE
ti
£2
rast of program
In standacd Basic this would have to be dons as:
100 1 condition THEN s1:82:83:G0TC¢ 130
110 ©]
120 &2
130 rest of program
Note how your eye needs to scan to find line 130. In BBC Basic we could writes
100 IF condition THEN PROCs ELSE PROCE
110 rest of program

In the above, s and ¢ are simply the (user defined) names of two procedures PROCS
and PROCE. We would then place the corresponding procedures that execute s1,s2,83
and tl,t2 at the end of the program somewhers, for example:

1000 DEF PROCs 2000 DEF PROCL
1010 slis2:s3 - 2010 ©l:t2

1620 ENDPROC : : 2020 ENDPRGT
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Ses the Provisiopal user guide pld7 & p74 for details of DEF PROC and EWDEROC, if
careful thought has been given to the design of the program then many routines could
be written in this way, and tested before they ara joined into one.

Once yeu want to make a procedure general, then you will need to place
parameters in brackets after thelr name. For example here is a provedure that will
print text centred on line ¥%.

1000 DEF PROCcentre ((§,Y%)
1010 LOCAL T%
1020 T8={40-LEM(DS)) DIV 2
1030 PRINT TAB{ T%,Y%):035
1040 ENDPROC
To print Hello® centred on line 10 we would vall the procedure by:
10 PROCeentre("Hello” ,10)

There are two 'parameters’ to PROCcentre, but there may be any number of parameters
(including none) . They may be string or numeric. Values aie transferred wvia these
parameters to the procedure. This article 1s not meant to show you how to use
procedures, but when and why to use then to maintain & structured program, so refer
to the provisional guide for further details. .

You .should do your utmost to write programs without GOTO statements, we
ourselves have not adhered to this in our published programs as mich as we ought,

Qur feeble ewcuse 1s that some of the programs have been converted from other
machines - but we will try herder next time.

Next month we will look at the REPEAT...UNTIL structure, and how it can help with

the readability of programs, and begin a procedure column in the magazine giving
useful or interesting procedures that miy be of general usa,

H.W.
HINTS & TIPS
SMOTOR 1 ar just #M.1  turns the cassstie motor on.
BMOTOR O or just %M., turns the cassette motor off.
Terry Bromilow has discovered how to get tbe background acreen colour effect used in
the BEC's "Computer Programue® try: MODE 6:VDU 19:4:0: '

Try changing the Y to other values, for instance 1 gives RED, 2 GREEN, 3 YELLOW ete.
Wicholas Clifton of Chislehurst, Kent supplied us with the following:
1. To dizable the 'Escape’ and 'Break® keys: This makes the program

very difficult
_ to list onece it is runaing.

10 ON FRROR GOTO 10000 10000 1F ERR=17 THEN GOTQ ERL
20 *Kky 10 “CLDIM. RUN|M" . . 10010 PRINT"Error -in lins *;ERL
30 . 10020 END

. YOUr program

9998 END

Amongst other things, this shows the fact that the ‘Break' key 13 recognised as user

defined key 10 by the cperating system, and can be programmed just like the other 10
user definsd kays.

2. The word THEN in an IF statement ls opticnal except when a

More bugs
There are

line vnumber foliows.

at least two bugs in the cassette data filing system. One occurs

because the BPUT routine doesn't save the accumulator on. the stack (so you can

arcvange a PHA,,.,.PLA fix for it).
The other has mo simple fix, but causes occasional blocks to be unrecognised

on reading. Acorn say the thing to do is to save each file twice to get round this

onel o

FUNBUGE For several people's favourite error message enter: BUTO 1000,1000

For a colourful bugy, switch on the machine from cold, type OLD return, 255 return,
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USER PORT ON A & B
(including upgrading part 2)

We continue the treatment of upgrading the model A by installing the user
port, and give detalls here (to be continued next monthy of how to program it on
both upgraded A, and standard model B machines. But first a note on what the user
port can do: A port is a channel through which data may be input to the computer
from the outside world, or through which data may be output to the outside world.
Thus influencing Its surroundings. The user port installed in the BBC machine is
what is called a parailel port — this means {in this case) that the data is
transferred in psrallel across 8 data lines simultanecusly. On inpub, the port can
be used (in the simplest case}) to detect the state of push buttons and games
paddles, while on output, the port allows relay control of external devices to give
ong example. In practice the port can be used to interface & wide range of more
complex devices, though for the moment we shall restrict curselves to simple
interfacing applications.

Installing the port

Cnly one integrated circuit (I.C.) is reguired to make the user port on model
& functional., This is the 6522 VIA (IC 69), and we described how to insert this in
the April issve for the printer upgrade {since the user pert and printer share this
I.C.}. " Once the 6522 has been installed, it is only necessarv to solder in 2 socket
{PL 10) to the board. The plug required is a 2 x 10 way right angle I.D.C. pcb
myunted connector (male) and may be cbtained from a number of suppliers (we obtained
ours from Watford Electronics).

Refer to the instructiens and precautions given in the April issus regarding
guarantee invalidation and how to remove the case etc, and solder in the plug to
PL 10. Note that there are 11 {not 10} positions on the pcb. You should place the
comnector so as to leave the left-most pair of holes empty, as suggested by the
white overlay line on the pob. When vyou have done this, put the machine back
together again, taking care not to push the LED indicators through the circuit board
(as explained in issue 1). You now only need to comnect up a suitable female plug.
The plugs are insulation displacing thence i.D. cormector), which means that this
requires no scldering (you use a vice and a piece of 20-way ribbon cable), but you
can also buy these plugs ready wired.

The provisional user guide (p 220) gives you the connections to the IDC socket
on the pcb (PB7 is pin 20), and to complement this, we give a plan’ for the
connectlons as they emerge from the ribben cable (fig 1). AS you can see there are
8 data lines labealled PR7 to PBO interspersed with earth lines. PB7 stands For
port B line number 7. )

The 6522 is a fairly complex input/output device containing two 8-pit 1/0
ports; and a serial port as well as housing two 16-bit timere, On the BBC mchine all
of these facilities eucept for one of the two I/0 ports (port A is used for the
printer} is at the disposal of the user, Because of the complexity of the 6522 we
would advise those interssted to obtain data sheets on the device, or consult an
appropriate book. Lec Scanlon's 6502 Software Design® which we mentioned last wonth
in connection with using the assembler has a useful chapter on the 6577.

Even without a manual, there is quite a bit that we can cover in the
newsletter. Briefly speaking the 6522 is a 16 register device - this means  that
there are 16 separately addressable sections to it. It has been connected up in the
Beeb in such a way that the 16 registers behave like ordinary memory Ilocations
within the memory map of the machine. Acorn have given it a base address of &FE6Q
{that is 63120 decimal). This means that register zero of the device is located at
€5120, register 1 at 65121, and so on up to register 15 (the sixteenth) at 65135. To
see vhat data resides in any of these registers, you just need to PEEK the
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appropr ate addresses (PEEK is explained in the May issue p 14). Thus the command
PRINT 765120 (or PRINT ?&FE60) will yield the contents of register zero, and. so.on.
gimilarly you can change the data in any of thess registers with a POKE _(again see
May p 14). Thus the command ?65122=255 will put the value 255 into register 2. You
can check that it has done so by PEEKing it. It should be possible to put into this
particular register fregister 2} any integer value between 0 and 255. Note however,
that you cannot alter all the registers in this way, and that changing some of them
may hang up your machine (until you press ‘break’). Incidentally there are better
ways to access the port on the 1.0 operating system, but until this baecomes
available we will have to use PEEK and POKE - or we could use & short routine in
assembler of the form: LDX # register: LDA % value: STA EFRG0 X

This icads the ¥X-reqister of the 6502 {not the £522} with the £522 reglster
number, the accumdlator with the data (vajue), then stores the data in the
apprepriate 6522 register using an indexed command in the Final line {which provides
an offset dependent on the values in the X register of the 6502}.

6522 handling program

2t the end of this article there is a listing for a 63522 handler. This fairly
short program displays the contents of all registers of the 6522 on the BBC machine,
and allows mach to be altered. The screen printout gives both register number and
initials indicating the function of each register, as well as its data content. The
program is so arranged that entering 2 register number >15 causes all registers to
be read but not zltered. You will £ind when you run it that some registers read a
different wslue each time they are read. These are the timer registers 4,5,8 and 9
(uniess the timers happen to have been stopped for some reason) . Agaip it should ke
emphasised that that you cannot put any value of data into any register that you

choose, and random use of the registers may lock up your machine (until you press
"hreak®). '

The Parallel Ports

The twe parallel ports are operated from registers 0 to 3. And of these, only
ragisters 0 and 2 affect port B8 (the user port}. BSe for the moment wa will
concentrate on these. Their use is, in fact, extremely straightforward. Register 2
iz the data direction register for port B (ie DDB}. 1If it is assignad the value zeroc
then @ata can be input through the port to the computer on all 8 data lines, and if
it ie at 255 then data can be output through the port from the computer to the
outside world. In fact, values betwzen 0 and 255 will allow input on some of the B
data lines, and output on the remainder. The I/0 status of the port is thus
programmable via register 2. For the moment wa will just vensidet the two extreme
cases of all lines set to input, or all lines set to output.

Input port

If you enter the value zero inte register 2 (ie DBB) you should also see the
data in register 0 — the data registeér for port B {DRB) - change to 255, The 255 how
represents a value read in through port B - ie through the data register. If you now
short line PB7 to eesrth and at the same time read the registers. of the 6522, you
will get the result 127 in register zeto, Indicating that the short has bzen
detected at the port, and that we have successfully passed data into the machine. In
fact each of the & data lines is assigned & value

according to the table opposite. This is done in

such a way that 1f a given data bit or data 1line PB7 128
is ‘high' 1t will contribute the corresponding Po6 64

figure to the data vead at the port. If it is ina Pgs 32

"ow! state it will contribute zero to it. 'Righ’ ;Bf lg

is usually somewhere between 3 and 5 wvolts, and DBE 4

tlow' is usually less then lv. The nature of the PEL 5

6522 circuitry is such that the data lines in the “FBO i

input mode take on high values when left floating.

This is why the port initially read 235. If you
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add the numbers 128,64,32,16,8,4,2, and 1 it comes to 255. Each line was fhigh' and.

So_contributed its wvalue to the total. When we shorted PB?, we brought it low, so
that its contribution of 128 was no longer made. This is why the value read in was

127 (ie 255-128). It i= obvious that we can use this to good effect for reading the
states of switches and pushbuttons.

Next month we will cover hardware and software to achieve this, and will alsc have a

look at data output through the. port. D.E.C

80 REM 6522 HAMDLER 1220 FORI%=0 TC 15
90 REM BEFBUC. MAY 1982 1230 PRINTTAB{Q I%+3) 1% TAB(16,T
100 A$=&FE60 +3) BS (T%)
110 DIMAS(1S) 1235  NEXTI% . )
120 MODE7 1250 PRINTTAR({4,20) "REGTSTER
150 PROCREGS 1260 PRIMTTAR(4,21)"DATA"
200 PRCCSCREEM 1280 PRINTTAB(10,1)"8522 VIA AT &F
220 PROCPORT EGO" . -
300 PRINTTAB{15,20)8PC(20) ; TAB(15 1290 PRINTTAB(4,23) l{ﬂegzster valu
20) ¢ 2 » 16 rcatses a read)
7 L "
310 INPUT R2 1300 ENDPROC .
320 IF R%>16 OR R&CO THEM 220 iﬁgg gggigggcgg e
PRIM 15,21)SPC(20) ; TAB(15 . = - Y
22}3(«} TNTIARL 8FC(20) ( 1420  PRINTTAR(20,I$+3)2{A%+1%)
r ¥ s
340 INPUT D% .
350 IF D255 OR D%<0. THEN 330 1425  NEXT 1%
360 7 (A%+RS)=0% 1430 ENDPRCC
370 GOTO 220 WIEW ST UEET, FARG wanland s Lomene wuﬂk‘;;eﬁgn
igfg gEEngSEOCREGS [ asin pomm puug{Pre o GERATY (@vecagnyf
1620 FORIS=0TO15 r l .
1030 READ AS(I%) LI Y e et g
1040 NEXT I3 20 4 ' q
1050 DATADRE,DRA,DDB,DEA,T1L,T1H,T F ‘ .
1L, TIH,T2L,T2H,5R ,ACR,PCR,IFR, IER, ‘-m}m 2 w|“ MM
DRA : Z = BAET
1080 ENDPADC ﬁ’ - 5 o 0 é % . o T,
1200 DEF PROCSCREEN rELgpedd
1210 LS

SCRENN PLAY _
Ian Bell of Hatfield, Herts has supplied a program to show the speed of the
BBC Micro's graphics and the ease and speed of the asgembler, we could pot get it to
work on a model A despite his suggestions so it is given here as a model B program:

20 MODE Z:NC=15 701

30 P3=&1100 80 CALL ST

40" [OFTO 85 REPEAT

50 .5T LD #0:STX &70:1DX #&30:5TX &71 90 VDU 19,RMD{WC) -1 /RMD{8}~1,0,0,0
sLOX #0 ) 100  REPEAT UNTIL GET=32

60 HERE LDA &70:STA (&70,X) :INC &70 110 UNTIL FALSE

sBNE HERE:THWC &71:0D¥ &71
:CPY 4&B0:BNE HERE :RTS
Pressing the space-bar wiil change the pattern.

Iry changing the first &70 of line 60 te &FEAE. Also try delsting line 100, I
156 BAUD FIX

Tt can ba done! Swap link 528 (ie cut the link, and solder anather from the

free pin to the centre pin). Then use *FX 8,1 to set 75 baud. The resultant gutput

stream through the RS423 is 108,333 ‘baud,; which 18 near enough. This will also make

the cassette port nun too fast, so a ‘ginglé-pole, double-throw switeh on link S28
would be a2 smart idea. L
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GRAPHICS PARY 2

Last issue we defined the shape of a man; and I said that you could make him walk
across the screen. I  expect you noticed the error on the third line of the man's
shape table, It should have been 32 not 64. This means that the VDU statement. wes
alsc slightly wrong, the correct statement is given in llne 10 below. Making him
walk can be achieved with the following:

3 MODE 4

5 REM Define the shape as ch 224

10 VDU 23,224,112,112,32,248,32,32,80,136
100 REM Now make him move across screen
110 FOR K=l 10 32
120 PRINT TAB(XS,10) ;CHRS 224:REM Draw man
130 TIME=0}: REPEAT : UNTIL TIME>50
200 HEXT ¥%

Notice how he leaves a trail behind him. In order to erase the trail we must plot a

space where he was previously, before plotting him in the new position. We can do
this by inserting line:

140 PRINT TAB(X%,10);S5PC 1

[HOTE:You must enter & graphics mode {eg MODE 4) before you can define a graphics
character.]

If you want very fast graphics you will get a better display if you clear the
previous character just before you plot it in the new position, It is better on the
eye for the character to be displayed for as long as possibla. For example in the
progeam above it would look bhetter when run at speed if you were to use:s

115 PRINT Téb(X3-1,10);5PC 1
instead of using line 140. .

2 slightly more readable pregram would be to define the string_ at
20 MBNS=CHRS 32 + CHRS 224 and then 120 PRINT TAB{X%,10};MANS Delete lines 115 and
140 if yvou have left either of them in.

DEFINING LARGER SHAPES

It often occurs that the shape that we want to display just won't fit into a
dot array 8x8. In which cvase you wlll have to use a larger array,.for example
8 across by 16 down, or 16 across by 16 down.

Consider a lardge arcow made using 16 columns and 8 rows as shown below:

W e ¢ S,
R ————————— T
RN S,
i HFFRE AR R AR
L — H_
. SNSRI, | S
| — L J—

Each half must be defined separately, =o the left hand half is

VOU 23,224,128,64,32,31,32,64,128,0
gnd the right hand half is:

VDU 23,225,844,2,255,2,4 8,0
These two characters can be jeined into a single string variabls using:
BRROWS=CHRS 224 + CHR$ 225 -
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MNow whenever you want it to appear all you need do is say
PRINT TAB{10,10} ; ARROWNS

.. Tt iz slightly more complex if vyou need a shape that is two wvertical
characters. A vertical arrow of size 8 across by 16 down for instance would be
defined a5 follows: )

[ vt W e A B
—fhan 2R
I ——treh i =42
% —k——%——% =73  Top half - VDU 23,224,8,28.42,73.8,8,8
f e *.— = 8
;] mmmm=Feee =
3 P T = 8
et - O
[ I .
———te—e =
Ny = 8
————%—— = 8 Hottom half ~ VDU 23,225.8,8,8,8,8,20,34,65
——fe—— = .
W =3}
——e—Fe =34
e 265

However we cannot just join them into one cheracter as before because we would then
get a character looking liks this: 44 . A little thought will tell us that we
nead to define it as: ‘top half of arrow' ‘cursor left’ ‘cursor down’ ‘hottom half
of arrow’. This can be done provided we khow how to move the cursor laft, CHRS § is
cursor left, CHRS 10 is cursor dewn. 5o here we go:

ARROWS=CHRS 224 + CHR$ 8 + CHRS 10 +CHRS 225
top=half osr-1ft csr-dwn top-half

New we can display it as 2 single character

PRINT TAB{10,.10) : ARROWS
as before,

POKIMG to the screen

Although this can be done in any mode, it is easiest to demonstrate in mode 7
(Teletext mode). In isswe 2 page 5 we printed the screen addresses for all the
graphics modes. The screen is ‘memory mapped” this means that there is a location in
memory coryesponding to each cell of the zcreen display. The memory address of the
top left-hand cerner in mode 7 is &7C00 and the bottrom right corner is &7¥ES (though
unexpectedly this changes when the screen is scrolled). 5o if we place the code for
an ‘A’ {&41) in location §7C00 then ap 'A" should appear ~ In the top left hand
cerner. We do this using the instructions given in issue 2 page 14 as follows:

MODE 7:2&7€00=841

Here i1s an interesting little program to display random characters all over the
sCrsen:

14 MODE 7

20 CE=RND{255)

30 P=RND{&3E8)+7RFF

40 PP=CH

50 GOTC 20
I have only shown this as a matter of interest. If you do want to place charackers
on the screen the best way is to PRINT them there with TAB., The POKEing method abowe
will not work across the tube, and makes for non~portable programs. This is clearly
a disadvantage, and should be avolded wherever possible. g v
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LIMITATIONS OF MICROCOMPUTER GHAPHICS

Microcomputers (including the BBC Micre) suffer from being very slow {in
computer terms). Even in machine code this lack of speed starts to show if we try
really complicated routines. One example is filling a triangle, which iz a built-in
feature of BBC Basic. This is done at machine code speeds, and yet note how slow it
iz, it is definitely not instantaneocus.

The sophisticated displays that you see on compuber Programs on TV where a 3D
object is rotated siowly, or you simulate o flight through the sclar system, is done
either with an incredibly fast mainframe computer, or it-is done by cheating. By
cheating T mean that each frame is calculated and displayed by the computer and 18
then photographed, then the next frame is displayed ete. Another method of cheating
is to avoid the calculation phase, and have all the succeeding coordinates stored in
memory. However provided thab you cnly have to change a small portlon of the scraen
eanh  time Gthen 1t is still possible to get quite fast moving graphies. It is only
when vast chunks need updating that the speed really deteriorates.

Once you are in Basic the speed gets worse by a factor of about 50. MNote the
difference 1in speed between drawing a line in machine code and the same line in
Bazic: : ' :

Machine code: MOVE O,0:DRAW 1500,1000
Basic: FOR X$=0 TO 10CD:PLOT 69,X%,X%:NEXT

Of course it could be argued that this is not 2 totally falr test, but it does make
the point I hope.

There will be more on BBC graphics in future issues. Hext month we take a look
at the teletext mode. S

VIDEG & TV REVIEW

One of the most frequently asked questions from members has been *Showld I buy
a wmwonitor s=set, will it give a petier picture than my television?". There have been
other questions in a similar vein such as "I an considering buying a colour TV,
should I alter my choice now my BBC micro has arrived?" i

This articles is aimed at describing the difference between the various Lypes
of set on the market, and will give you guidance, hopefully enabling YCU to make the
final choice. We won't recomnend any particular set, and bear in mind that there are
hundreds on the market that we haven't reviewed, and these could represent better
value for money than the ones we review here.

Ye nave reviewed 8 seta: 2 colour TVa
1 colour TV/with video input
2 colowr monitors
1 monochrons TV
2 moncechrome monitors

The points we looked for were colour separation, clarity of 80 column text, TV
reception quality, weight/size, and crispness of the Image at the edges of the

screen. We only had some sets for a pericd of about three/four weeks so we canon
comment on their reiiability I am afrald.

what js the difference belween a mopitor and a TY?

Television signals are coded {modulated) to enable them to be transmitted. The
T¥ set then needs to decode (demodulate) this signal before feeding it to the rest
of the televiaion circuitry. Your computer produces & pure video signal, but in
arder to use an ordinary TV set this signal has to be modulated before feeding it
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into the aerial socket, all this just z¢ the 1Y can demodulate it ‘ageini This
modulating and demodulating degrades the signal, and hence degrades the picture
consilderably. A better solution iz not o modulate the computer's video oubput  but
to feed it 1lnbo a TV that has no demodulating and f.F. ecircuitry. Such a TV is
called a 'monitor' (in some contexis ‘monitor' also implies a higher quality of
display). Monitor sets shouid he cheaper than TV sets because there is no UHF
cireuitry, but due to the limited quantities made, their price is still higher than
T¥s (a lot higher if the picture quality is superior). If you have a eircuit diagram
for your TV it would be possible to place a video input on your TV, but this can be
highly dangerous if not performed correctly and should only be tackled by a very
competent electronics engineer,

HGB

The BBC computer has 3 alternative picture signal outputs: the modulated UHF
signal, a video signal and a so called RGB output. KGB means Red, Green, and Blue.
Colour TVs have three guns, one controlling each of red, green and blue. By altering
the intenaity of each, all the colours required in a TV picture can be obtained. In
a2 colour computer these three colours are controlled by the computer, and they are
mixed if fed te the TV lead or the monitor lead. This signal is split up again
inside the TV set. The RGB socket has enough pins to feed each of the red, green and
blue coloura separately without mixing. These are fed directly to the TV guns, and
lead to the best quality colour picture.

Bot many TV makers feel it is worth wiring in a video or AGE input, probably
for much the same reason that cars do not have starting handles any more. (It is a
very minor selling point and not worth the extra production costs).
Actual review

The sets reviewsd ranged from a second-hand 1973 GEC set bought for B4%0 to the
Salora colour monitor at £465. The details are given below:

1. GEC 22" colour television £40 {second hand}
2. NEC 12P63 1 mono  television £59

3. ZENITH 13" mono moniteor £82 .

L, aPF TVM-10 9% mone monitor £95.

5. MICROVITEE LCCD 20" colour RGE £287 (from the BBC)
6. LUZO# 3711 14 colour TV/monitor/RGE  £299

7. SONY XVi6120B 16" colour TV ) £365

8. SALORA 24" oolour monitor/RGR 4o

We are much obliged to Microaze Electronios who loaned uz the Zenith menitor,
and to Portatel who loaned us the Luxer for review. Although most sets can be
obtained in many places the suppliers for sets numbered 3, 5, & and & are given at
the end of this article. We have negotiated a small discount on sets 3 and & for
members from the suppliers listed.

The best colour pictures obtained when receiving broadoasts (ie uzing the set
to watch *The Computer Programme’} came from the Sony, with the Luxor in close
contention. The only BaW TV set we tested gave a reasonable picture, though it was
not as orisp as more expensive black and white portables.

Resulis using the BEC Micro

The best pieture using the UHF (aerial)} input came from the Sony, this was
Tollowed closely by the Luxor, hoth these sets gave piotures with the colours
rumning into one ancther, as if you were using water colours on blotting paper; but
if you had never seen a monitor's picture then you would probably be guite pleased
With the Sony, and accept the Luxor. The old 1972 GEC set didn't fair at all well,
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it gave a very blurred picture, with none of the colour edges peing distinet, and a
noticeable instability in the picture, Nome of the colour sets gave  very good
results usibg - the &0 column mode (MODE D). The Sony telsvision was wnasable. The
LUKOH using RGB gave a poor but just readable picture, which would undoubtedly cause
eyestrain after a few minutes use. The Salora was a bit better. The Microvitek was z
1ot better =nd many would say acceptable, The Bkl TV gave a poor image in 80 column
mode. It would seem advisable that if you want to use 80 column mode for things like
word processing, then you must buy a monochrome MONITOR such 2= the Zenith or APF,
unless perhaps you wers only doing an hour's word processing at a time. [Note that
the Zenith has a green soreen, so is green and white not black and white. Personally
I prefer good old black and white]

The sets with HGB input gave by far the best pletures. The picture on tha
Microvitek being superior to the others. The Salora and the Luxor ware blurred (out
of focus) at the cornere although this was not too bad. (It was staggeringly good
compared with the ordinary TV pictures). The quelity of the image shows most on g0
column text display, bthough if you study the screen carefully you can netice a
difference between the quality of the displays of the different sets.

The two moticohrome sets (APF and Zenith) were very good Indeed. They would
both be ideal for word processing, There was absclutely no notlceable distortion at
the edges on either set. I have seen many other monochrowe monitors working, but not
on the BEC Miero, I should think that virtually any monitor would give an equally
good display so look around =t altermatives. If you have never Sgen a monitor
display, thewn I suggest that you ecall intc your nearest computer shop and ses one in
action.

Lastly, it should be said that the Luxor is one of the oinly sets that provides
an ordinary (portable, it has itz own aerial) colour TV with monitor and RGB
facdilities: and although not brilliant in any aspects it is good in most, I expect
that if you haven't already got a colour TV and you were thinking of getting one,
then this is certainly worth considering.

STOP PRESS: We have just been informed Ghat Kingsley TV Services 4G Shields  HG,
Wewcastle upon Tyne (0632 650653) offer a range of menitors with screen sizes T to
26%, These are Grundig television sets converted to be switchable batween standard
TV and monitor. It nas separate RGBE inputs for snalogue and TTL. v video input and
output is available. There is an interesting remote control  facility between the
compuber and the monitor. Inputs are proviaed for both the BBC miorc and the
Al 380Z/4B0Z. Price for a 16" monitor iz £248, teletext is avallable for an extra
£50. BEEBUG has not seen or tested this range of monitors s¢ cannot comment on Themn.
However Eingsley TV Services has agreed to give BEEBUG members a special price of
£235.50 {(+VAT} provided they guote theilr membership numbers.

suppli 5w

SALGRA LUXOR

Gadney Electronics, 179 Torriden Rd Portatel, Sunbury Cross Centre

Catford 386 (01-687 0079} Staines Hoad West, Sunbury-on-Thames
Middx. TW16 TEB (Sunbury-on-Thames 88§72}

MICROVITEK ZENTTH

Direct from the BBC Micro suppliers Microage Rlectronics, 135 Hale Lane

or Microvitek PO Box 188, Boiling Ad Cdgware, Middx. HAS 90P (G1-359 T119)

Bradford BD4 TTU

TV CONTHOL

The operating system on the BBC micro supperts an #TY command. This allows you
control over certain video functions. when you look at a clear monlber pleture it
may appear to Jjlggle wp and down very slightly. You can alter the interlacing
with ®*TV 0,1 followed by a MODE changs. This should then make the pleture rook
steady. '
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fnother problem may be that your picture is Yoo olose to the top of the
screeni. This can be cured by ¥TV 255 or %TY 254 to move the picture down, or #IV 1t
and *T¥ 2 to move it up. Any *TV command must be followed by a MODE change before
the effect is naticeable. You may like to fry #TV 240 and nobtice the affect when you
scroll a large program. ¥IV 4 gives s software vertical holdl

To summarise - #*T¥ a,b alters the TV image as follows:-
a=0 interlacing off
1 dinterlacing on (move display by one 625 line)

b=}  ploture in standard position
1,2 picture down one or two lines
250,254 picture up one or more lines 3. W

BERBUGBUGSBEEBUGEUGSBEEBUGBUGSBEE. BIUTNDIFERS suGHUGSEUMEY AEERUGBUGSBEEBUGBUGSEEERY

We have made some oversights and errors in issues 1 and 2. Many -of these have been

corrected in the reprinted version of issaes 1 and 2. :

Page 4 Issue 2: :
We said that a function cannot return a string valve, only a numeric one. we
heve now discovered a way to do this. You assign the functien as on  line 30
without the dollar sign.

10 DIt 2% (3) 1000 DEF FNRAND
20 REPEAT " 1810 AS{0)="TOM"

30 NAMES=FNRAND 1020 AS{1)="MARY"

it} pRINT NAMES 1030 AS (2) ="CYNTHIA"

B0 HNTEL FALSE 1040 AS({3)="ERMINTRUDE"
50 END _ 1050 =A$ (RND{4)~1)

Page 5 lissue 2 )
Screen &ddresses - We said “"For the 16k machine you presumably subtract
54000 from all numbers". In fact there is redundancy in the addressityg so
that you need not make the subtraction.

Paye 16 lssue 2 and issue 1
We have published Roger Luff’s telephone numiber incorrectly for twe issues,
it should be Kingswinford not Knutsford. Also he would like to be listed
under the 'Dudley Area' rather than the 'West Midlands' area.

Page 14 isgsue 2 and p 15 issue 1
We gave commands to disable the cursor. Several peeple have written in
saying that we have the syntax wrong. See "Cursor Control” elsewhere In this
igsue,

Page 14 issue 2
To combine the 4 bytes in the PEEX command it should read:

WHAR 2564y 2564250+ 2% 256 % 2545% 256

Corrections to the article “Merging Programs®

Our apologies for the mistakes in this article. Below is a reprint  of the key

passage:
FIRST BECOND
Create a flle on tape How load the program that
of any pregram called you want to add to this.
"name", using: - Then do the following:
*SPOOL" name" ret * EXEC" name™
set recorder to record press play on recorder [ret means
press return press return ) press return]
LIST ret : lgnore error ressages.
*SPOCL ret

stop the recorder

EFBUGBUGSBEEEUGEUG SEEEBUGRUGSBEFRUGBUGS BEERUGRBUGSRE EBUGBUGSBEEBUGBLGER
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GAMES WRITING PART Z

Last month, as well as giving a fuli listing of the games program "Bomber® we
started an article which looked at the way the program was writien, bresking the
program down inte its functional components (modules) and locking at these
individually. This was done in such a way that you could enter the pargicular
program lines under discussion, and build up the game element by element.

Here we complete tihe exercise, giving the rationale behind the crash detection
(continued from last mohth), the bomb nandling section, and very briefly the sound
effects and instruction sections. Before we procesd further, there are two omissions
from last mokths tTreatment, {correcied in the reprint of issue 2} one of which at
lsast, I hope you were able. to spot by checking against the full program listing. At
the bottom of page 19 it should have said that the oumber 15 in line 3090 shiould be
replaced by “K%9. In case of furthsr typographical errors, I should alsc add that
capital letters have been used for all variables. There was alse an cmission that I
fear may not have been spotted. There appears to be a bug in the PGINT command, and
it seems not to function correctly unless you have actually drawn something ik the
graphics mode before using POINT. It is for this reason that lipe 40 i= included in
the program. It draws 2 base line, and s0 somehow enables the POINT command o
function. we apoleogize for not putting this into the firat article (though 1t was in
the complete listing). The veason why it did not go in was that we mistakenly
thought that the bug obly oecurred when the cursor dlsable command was used. So
vefors going any further, enter the following line:

L PLOT &4,0,0: PLOT 5,1280,0
This should cause the plang te crash wnere appropriate.

We left the program last month with the insertion of line 210 which used the
function FNCRASH to stop the program if the plane hit a tower. In practice we want
to do much more than just stop everything: it would be useful to print some message
or other, and ask if a new game is to be played. In order to do this we must exit
the double FOR loop {initiated in line= 150 and 170) in a seemly manner. It iz nob
good programming practice to just jump out with a GULO... Decause this will make the
machine think that it is still inside the loops, and it will leave return values on
the stack, which if this iz repeated encugh times will cause trouble.

S0 to exit the iloops in a hurried, but reascnably zeecsptable manner you can
set  the two loop variables {A% and Bf) to values higber than the maximum allowed in
the loep and waib for nature to take its course. Thus line 210 can be replaced with:

210 IF FNCRASH>0 THEN A%=50:BE=50

Speed test to compsare
RESEAT-UNTIL with
Another way of getting out of FUR loops is not to use them [HOR _loops:

at all, ard to replace them with REPEATY, ,UNTIL losps. This 10 TIME=0
is a more elegant solution to the problem, but execution of 20 A=l
the 1latter is much slower in the BBC machine, so we will 30 REPEAT: A=A+l
stick with FOR loops. 40 UNTIL  A=1000

: 50 PRINT TIME

Returning to the "Bomber" program: with line 210 60 REM Using FOR loop

setting A% and B% tc 50, the program now provides twop | 110 TIME=0
possible routes to line 650. Lither by a crash, or by a safe |120 FOR A=1 TO 1600
landing (after fully completing both loops). We can test for | 140 NEXT
these two conditions by adding the following: 150 PRINT TIMZ

00 TF A%-40 THEN PROCEND BISE PROCLANDING

since if the FOR loop has bzen exited naturally then A% will be less than 40.

BROCSND and PROCLANDING are the names of two appropriste progedures to deal witrh the
crash (producing sound and visual effszcts) and the safe landing, We will treat the
definition of these later.
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D. Kevheard, 6. Bomb droppings, 7. 'lower obliterating.

The keyboard part of the program is relatively easy. All we have to do iz to
introduce a keycheck at one point  in the centre loop. The INKEY$ is a suitable
function to use, and this ean take the form:

) _ 215 I¥ THKEY${0;="B" THEN (drop a bomb)

The U in brackets means that tne program will not actually wait for the key press
but will just check for it at a given moment. So the effect of the line is Just te
drop a bomb when the 'BY key is pressed. Jn this game we only allow one bomb to  be
in the air at a given time, snd to achieve this we will need to keep track of the
state of pombs in play. This can be done by means of what is czlled a flag. we will
use the variable F$ for this, in such a wey that if F%=0 it means that there are no
bombs ir play, and if F%=1 then one is being dropped.

We can extend line 215 as follows to incorporate this, and set up the bomb

coordinates:
215 IF IMKEY$(G)="B" AND Fi=0 THEN Vi=A3+2 :WE=B+1:Fi=1
The first part checks to see if the flag is at zero, then the two coordinates V% and
Wi are set up for the bomb, (In relation to the position of the asroplane) then the
flag is set to 1, =m0 that the program will know that a bomb has been released. V% i=
the initial Y-coordinate of the bomb, and is made two lines lower than the plane;
and Wh is the x-coordinate; this is mede to coincide with the back half of the
plane. The variables FE, ¥§ and wi are initialized at line 35:
35 Fh=20:VE=35:9i=0

Wwe must now create a bomb chsracter, and then cause it to be printed ever lower to
the sereen until it reaches the bottom.

The character can be defined by adding the following line to the PROCCHE
procedure;
2040 VDU 23,226,0,2H 24,24 ,60,60 24,0
This loows more or leas like = bomb.
To drop it add the line :
250 IF Fi=1 THEN P.IAB(WE,V%-1};SPC 1;TAB{WS, V%) ;CHAS226
270 Vi=Vi+1
This prints a space above the new bomb position (to erase the previcus bomb  image),
and then prints the bowd at coordinates W%, VE. Then V¥ is updated. The program
should now produce a dropping bomb when the TB' key is pressed. However, as yet
there 1is nothing to stop it faliing below ground ievel. So we must deteot when eaech
bomb reaches ground lévsl, stop them falling further, restore the flag to zero {to
arm the next bomb} and erase the last prinfed bomb in the Same Way that we hart ko
erase ths planes printed on the fap pight of the screen. Line 270 can be iengthenea
to achieve this: .
) 270 VE=VE+1:TF Vi=31 THEN F$=0:PRINT TAB(WE ,¥2-13;8FC 1
The towers should now be automatically demoiished whepever a bomb is on target.

8. Safe Landine

Line 700 already detects a safe landing, and points to a procedure callec
PHOCLANDING that we have not yet written. So we Just need to maks it print some form
of  congratulation, and then ask if another game is required. To make things more
interesting we could intreduce skill levels intc the game, and use these Lo produce
& variable number of towsrs, and to change the rate of descent of the plane. We can
call the skili level LE% and alios levels 1 to 5, these can be imput at the start of
the game, with a set of instructions. See the complete listing of the game for the
definition of the precedure PROCSTART which gives instructions (lines 5500-4635) and
PROCLEVEL  which sets up the parameters fur the skill level (iines 4640-4800). These
procedures are called in line 20, and lines 28, 23 ang 25 should now be entered. e
can how delete line 15, which assigned a provisional valus of 15 for the number af
towers, and line 150 should be amended to step by S%, =0 as to allow the- plane te
descend by one or two iines depending on the sikili level, : . :
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The definition of the safe landing procedure PROCLANDING is given in the full
printout at line 34000, and includes both a prinfout of the skilil level, and also of
the game score (SCE). This is calculated as the number of clear passes of the plane
after the last bomb has been dropped. SC% iz initialised in line 35 to zere, s0
change 35 tos

3% FE=0:¥5=35:W%=0:8C%=0
and is increased with each descent of the plane by adding line 630 S5C%=3SCE+1.
SC% must also be set to zero in line 215 (see full listing), which i1s entered each
time a new bomo is initiated. :

i and other odds _ends

4 aimple sound has been added in lines 215 and 270 for the release and landing
of the bomb. See the fuil listing for the commands, and the April issue of the mag
for the full synbax of the SOUND command. when the plane crashes there is a crashing
sound and a visual effect. These are producéd in the procedure PROCSND which is
already called in line 700, and which should be defined by adding lines
3500 to 3600.

Lines 860 to 1000 should now be entered. These offer the possibility of a new
game after sitpher a crash or a safe landing, and allow the skill level to be changed
by calling up the proceduve PHOCLEVEL {defined earlier}. Finally add line 50 to
neaten up the display, and line 32 to delete the cursor. It is a good idea Lo insert
the delete cursor comnand last of all since it can have unexpected =side effects.

Conclusion

If you have followed the game through as presented here, gou should find that
you now have the full game on your machine. But 1t would be wise to check your final
listing against the full listing given in the May dissue. (This has been - fully
debugged, and printed out from the computer}. In its present form, the program is a
relatively short one, and there is much scope for bullding upon it. You could easily
include & skill level which reduces the time wasting loop at line 220 for example.
More interesting sound effects could alse be creaked, and different wvisual effects
too. Colour commeands could be added, and the towers could even be made to fire back,
sinee there iz plenty of time for this in the program as scon as the walting loop at

ine 220 1s removed.

Finally some self criticisam: There are two further ways in which this program
should have been improved. 1. The main loop should have been structured as a
procedure. 2. I should have made use of the 'lovg variable names® facility to keep
the program legible. When doing this it is a good idea Co use lower case, because
then  you do not need Lo worry about reserved words (eg the variableg SINGLEBYTE will
give a 'syntax error' because the interpreter thinks it iz supposed to be 21N
sometning. In lower case there is no problem). D.E.G.

BISC NE®WS

e have been informea by two separate companies that they are asboub to  zell
dise drives for the BEC Microocomputer. One company is about to offer a 3.5% drive
that will cost apound £100 to £150. The other company is to sell either a single
5.25" dige drive for about £175, or twin disc drives for £295.

) I am afraid that we can tell you no more than that at present, except that we
wxll_rgview them at the eariiest possibie opportunity, and report ouw findings in
the BEEBUG magazine. In the meantime, please do HOT write to us for detalls.
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ABSIMBLER PARY 2

?omg of the material presanted here is given in the full user guide — but we
cover 1t here Fecause we vannot be sure that everyone will get the full guide by the
time our June issue comes out, and anywey a slightly different approach may prove
useful,

%

Last month we szid that PR should be assigned a start address for assembling 2
program bafore entering the assembler wraper — ie beforz the square brackets start.
The wvalue of P% 15 uvpdated as assembly proceeds (and is printed In the left-hand
column in hex unless you OPT out}. If you wish to reserve 2 block of memory in  the
middls of & machine code program, you can do it by tempoerarily exiting the
assaibler, re-assigning the valus of P&, and then re-entering the azsembler. Thus:

100 DIy SPACE 100 ) 200 ]
11 P&=SPACE : 210 P3%=P%+30
120 [ 220 |
130 first part of ‘ 230 sevond part of
assenbly program program
. . 400 1]
Data entry

It is just as impeortant to be sble to enter data into assembly language
programs as it 1s using high-level languages, and the BBC Assembler provides two
ways of dolng this - both use a particular conventien, and both require a temporary
exit from the agsembler. To enter the data wvalues 10 and 14 as individual bytes at a
given point in a program, exit the assembler by closing sguare brackets, then make
the next line P§?=10:2%?1=14. These are effectively two wvariants on the POKE
command, POKEing the value 10 to the address given by variable P%, and the value 14
to the address given by (P3+1). The following line should read P%=P%+2 so that the
asserbler progran counter is moved on by 2 to avoid overwriting the data Just
entered. The assembler can then be re-entered vsing sguare brackets.

If, on the other hand, the data is in ASCII form, say the word “HULLO®, then
after exiting the assembler, you enter a line giving the following $PB="HULLO" ard
follow this with P%=P3+6 - since the assembler automstically inserts a carriage
retuin character (0D hex), makipg 6 rather than 5 characters in all. The carriage
return character may be deleted by only adding 5 to P% rather than 6, or it may be
veplaced with any other character using the modified POKE convention above. Thus the
following 1line would replace the carriage ceturn character (ASCII 13} with
ASCIT O — PR75=0

This may sound a bit involved, so T will look at ancther example. Suppose we

wish to have a data hlock containing the ASCIT word "ERROR® followed by three 255%.
The following would achieve this:

first part of assepbler program

500 ] - :

510 $P%="FRROR"

520 PE75=205:P%76=255

530 P§?7=255

540 P%=P%+8

550 [

secornd part of assembler program

Here is one further note on assembler syntax that may prove useful. The assembler in
the BBC machine uses wstandard symbols  except that & (rather than %) is used to
denote hexadecimal data, and a backslash “ is used to enter comments — note here
that a colon will "re-activate" a line, Thus in the line:

10 IDA 45 \ First data loaded: IDW $#10 % second data
both EDA and LDX will be assemblad. This i therefore different to the effect of REM
in Basic which JIghores the remainder of the line whatever it contains. D.E.G.
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MINI WORD PROCESSOR 32k

It looks as if the BBC machine will make a rather nice word processor unit for
handling letters and documents of all kinds. It has a high guality keyboard ard an
80-column text mods - though you really do need a good duality black and white
monitor to use it without too much eyestrain. As yet there is no commercially
available word processing package for it, though onme or two have been advertised.
qhe best kind of word processor packege will probably he cne that resides in the
machine in ope of the paged ROM sockets (rather than having to be loaded each time
from tape or disc). &s we have said however, the 0.1 operating system does not
support paged ROMs (though it might be possible to install an internal motherboard
to get around this). Mcreover if your operating system is in EPROM there are no free
sockets anyway. We are told that the 1.0 0.5. will not be available in RMM Ior
ancther 3 months or so, which means that there does not appear to be much point in
buying a word processing package before then; unless it is disc or tape based.

AS @ temporary Stop-gap 1 have written a very primitive word processor
substitute. The program, as yold c¢an see is very short, but it dees in fact work
quite well., Essentially the text is stored in numbered lines of Basic, entered usirg
fhe AUTO command, and the cursor editing features can be used to edit the text. It
makes use of a numbetr of the user—defined keys to neaten up operations. Nete that in
the program listing lines 950 to 1000 each contain just a few spaces. They are there
to put a space at the top of the text.

To use the program, first type RUM (to RUN It subsequently key-0 can be used).
This puts the machine into mede 3, and sets up an unscrolling page-width guide on
the bottam of the screen. If vou are writing a letter requiring the address at the
top, begin by pressing F2, otherwise start with key Fl {which erases your address).
Both F1 and F2 initiate the AUTO line mumbering, you then press FR and begin tybing.
Make sure that your text does not spill over onto the next line - if it does, use
the delete key. Bach time you have a line of text, press F9 (rather than the RETURN
key). This tabs along a number of spaces to pruvide a margin on the next line, Key
F6 produces 5 six space tab each time it is pressed, and F8 a tab suitable for
entering addresses at the right~hand side of a letter. Key F7? simply switches over
to mode 7 for clarity of reading if this should be required. When you have entered
the text required, press ‘fEscape® to exit from the AUTO mode, and use tha LIST
command and corsor edit controls te edit the text. New lines are easily inserted,
though it is not easy to insert odd words if there is ne space for them on a line.

when the text has been edited, it may be printed out by pressing key F5 (to
get double spaced printout, precede this with *FX 6,0 - *FY 6,10 returns things to
normal). The line numbers can then be cut from the left hand margin with scissors.
Tewxt is saved with the entire program with a normal SAVE command, so that when it is
loaded in again, the word processur is automstically loaded with it.

This wvery primitive word protessor works ressonably well for modest tasks,
though it could be usefully improved with some machine code patches to achieve the
following: :

1. Remove the line numbers on printout — in which case the left-hand margin could be
shifted furthsr te the left.

2. Give an audible cue vhen there ars only 10 spaces left on a line.

3. Right justlfy the text.

4. Permit words to be inserted anywhere in the text,

Mote, a3 this stands you must aveid. capital letters followed by a full-step;
because the Basic interpreter thinks that they are abbreviations for Basic commands.
Thus P.0. Box bacomes PRINTOLD BOX. This could be remedied in a number of ways — eg

key O could print the word REM on the far left-hand side instead of just a nimber of
spaces.
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. In fact, we now have a routine that prints out the text without printing the
line numbers, and we will give this next month. " D.E.G.

1 REM MINI TEXT EDITOR
2 REM BEEBUC MAY 1282

10 GOTO25000

950

960 .

Q70

980

420

laag
1010 BEESUG

1020 £Q Box 50,
1030 5t Albans,
1040 Herts.
25000 REM MINI WORD PROCESSOR

25090 MODE3

25100 *KEY 0 "RIN |M”

25110 *KEY 1+ "DELETEL000,1100 |M AUTOL000,10 |M”

25120 *KEY 2 "LIST1000,1099 [M AUTOL100,10 {M*

25150 #KEY 5 "VDU2 [M LIST100,10000 |M vDUZ |M"

25150 *KEY 6 ¢ "

25170 *KEY 7 "MODE7 |M°

25180 *KEY 8 * "
25190 *REY 9 " "

25300 PROCWINDOW

26999 END

27000 DEF PROCWINDOW

27030 PRINTTAB(8,23) 1 1 X I r 1
I i

27050 vDU28,0,22,7%,0
27060 PRINTTAB(0,22);
27200 EMDPROC

DISCOUNTS

BEEBUG have arranged discounts for members at a numbsr of retail outlets who supply
computer books, software, hardware and services, We are at present negotiating
further discounts.

CHEAP MEMORY UPGRADE

We have been shopping around to find the beat price For memory upgrades, and nave
come  up With a good offer from Watford Electronics. They will supply 2 set of eight
FU316° memories for £16+VAT to BEEBUG members who apply {with membership number)
before 15th .July 82. ifter that date it will be £18,

flectronics Applied  Cassette leads for | Midwich Computer Company Hardware

4 Dromore Road BBC Machine - Hewitt House 10% discount on
Carrickfergus 5% discount. Northgate Streat, all items,

Co Antrim : Bury 3t Edmunds

B35 TRJ {Tel: 65973) Suffolk {Tel: G284 701321}

Happy Memorias Computer Hardwars Mine of Information Ltd  Computer Ecoks
Gladestry 10% off all ‘one (Mail Order) 5% discount
Kington ~off' prices. 1 Francis Avenue )
Herefordshire Quantity prices St Albans

HRS 3NT ' may be negotimbla. | Herts {Tel: 0727 52801}

{Tel: Osh4422 £18)
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Technomatic Lbd Hardware, -softwsrel Hatford Electronics 5 off all items,

15 Burnley Hoad and books, 1:Cardiff Road except special offer
LONDON N0 5% discount Watford mentioned elsewhere
(Tel: 01-452 1500) . Herts.

b {Tel: Watford HOS88)

Members should simply quote their membership number with their ordar, though wmembers
taking discount will not necessarily be given - ovedit eard facilities, (you must
check this). We are not acting for these compahies, nor recelving payment from them,
“aild canrot be held responsible for their services,

READ A CHARACTER _
‘To read the ASCII value of a character at any text position on the screens

First set the cursor (even if disabled) to the pogsition regquired, than execute
OSBYTE 135. The ASCIE value of the character appsars in the X-register of the 6302.
Explanation

Tha machine operating system contains a number of useful subroutines that may
be called sepazately by the user. Many of these are available as #*FX -calls (Sse
april "82 newsletter). When values need to be passed back from a call of this kind,
it is probably easiest to execute it via the USR call, which does allow data to be
passed back (*FX calls do not). :

To execute an DSBYTE call, you load the 6502 accumulator with tha call number
135 in this case}; and then execute 2 call te the address &FFFd  (which is

indirected via &0Z0A). The following program makes use of CSBYTE 135
10 PRINT"(WERTYUIOP® ; 30 A2=135
20 VDU 8 fie a backspace} 40 PRINT (USR({&FFF4} AND &FFO0) /100

Tt will work in any mode.

Line fo simply prints some text on the screen leaving the cursor on a blank
space, VDU 8 brings the cursor back one position leaving it on the 2’ (though you
could TAB it to anywhere on the scrsen).

A% is than set to 135, USR(&FFF4) is then called. which puts the contents of
A% into the 6502 accumulator and then executes the OSBYTE routine. The result is
found by masking out the f£irst, third and fourth bytes {with &00DOFFG0} and scaling
this down by dividing by 256 (&100) to extract the contents of the 6502°s
X~register. — see Assembler guide article in this issue for further details. The
answer will be B0, which is the ASCIT value of the letter ipi, We apologise for oob
explaining more fully how this works, but space is at a premium this: issue.

USER GROUP INDEE & BEEBG HAMS
BEEBUG is happy to act as an information point for local groups. Tf you wounld like

te be in our index, Jjust drop & line to us and mark the envelope *Local user
groups”. Printed here are additions and corvections to last months list: i

Peterborough Woking Ares EDUCATIOMAL SUB-GROUP

Tony Goodhew John Gardner D.H.Maddock 1B, Brian Avenue
sSir Harry Smith College 22, St John's Rd Stockton Heath
wWhittlesea St Johns, Woking . Warrington
peterborough Surrey Cheshire

Dudiey Area Rogér Luff Kingswinford 288721 [HNOTE: Correction of previeus issues]

Many members are using their micros in cormection with their hobbies. One of the
many hebbies vwhere computers can be of major help is amateur radie. We intend to
publish regular lists of members who are also Hams', If you would like te be
included in the list please put your name, call sign, and address on a POSTCARD, and
sendd it to our editorial address given on the back page. :

Roger Cooke  G3LDI B, ¥night, G3KCR John Tay GBDZH
K. Gee GMALNN David Norris GEOUP Devid Sandy  GBERV
§.W. Edwards GBTHI Ted Pratt GaMID R. C. Sterry G4BLT

: John Yale, G3zTY
NOTE: The MNorwich and District User Group heve plans for an Autumn mesting entitlad
vComputing and Amateur Radio®, please write to them for further details. (See Usar
Group Index for their address). Please say you saw it in the BEEBUG MAG.
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MAZE TRAP

The object of the game 1s to bounce your ball out of the maze configuration
using Just two controls. The 'Z' and the "M' key. The ball that boufices areund can
be deflected by means of these two keys; if it was moving up the screen its
direction can be reversed by pressing ‘27, similarly 1f it were moving down the
scireen 1ts directlon can be reversed using 'Z°. Practice the game using only the #2°
key until you have mastered exactly what it does.

The ‘M' key is considered by some to be the more difficult of the two to
master. It reverses the ball's horizontal movement. For example - if the ball were
moving te the right and you pressed 'M' then it would immediately start moving to
the left, and vice versa. Again, try playing the game with the 'M® key only until

vou have got the hang of it.

You can &lter wvarious perameters :
line 75 MBARS%=25 controls how many vertical bars are in the maze.

change SCREEIGHT: and SCRWIDTHS.

at the start of the program, for exemple

¥ou can

alac

On many TV sets the gams scores along the top are too close to the top of the

screan, In the review of TVs and moniters elsewhere in this issue you will see
iz too close to either the top or the bottom then

65 explained. If your picture

line

adjust line 65 accordingly. I have also turned the interlacing fon® using this
statement, this makes the picturs steadier on our set.

As with all the programs that we publish, we expect people te get as much

satisfaction from studying and modifying them, as

please experiment.
10 REM HAZE~-TRAP

420 X%=STARTR

they get by playing them.

_ 430 YI=E%
gg REEM I 440  BY=XINCE:C¥=YINCE
450 TIME=Q
40 REM BEEBUG 699 . REM
50 REM 26/v/802 T :
20 e 1000  KEYPRESSEDS=INKEYS (0)
D al it
65 Ty 255,1 1020 [P REYPRESSEDS="M" THEN B

70 ON ERROR GOUTO 8000
75 NBARSS=25

80 SCRWIDTHE =1270

8] SCRHEIGHT%=050

=.B%:1GOTO 1040

1030 IF KEYPFRESSED$="2" THEN C%
=%

1040 PRINT TAB(1,1);TIME DIV 10
0

32 ﬁﬂgﬁ:? 1100 DS=xs:Es=vt
95 STARTE=5 1110 XS=X%+ES: YR=YR+CS

96 DBB%¥=SCRWIDTH% DIV NBARS%:
REM Distance between bars

97 SCRWINH%=DBE%*NEARSS

98 AVERMGEZ=0:BESTH=999C : NGAM
ES%=0: LASTGOS=D

L1153 colourg=POINT (X5 ,¥%)
1120 IF X3>=GCRWIDTHE THEN 1330

1125  IF eolour$=0 THEM PLOT 6%
FRESYEIPLOT 71,D%,E%:GOTD 1000
1130 IF colour%=2 THEN X%=D%:B%

'ﬁ%% CIEI%DE 1 =-B% ELSE Y$=E%:(%=—C%

110 PROCinstructions 1240 SOUND 1,-15,200,1:G0TO 111
190 CLS 0

151 VBU 23;11,0;0:0:0 1301 REM

185 PRCCheadings 0000 . T -

200 GATEWIDTH$=200 1330 Fg=1

250 PROCheadings

300 NGAMESS=HCEMESS+1
330 PRCCdrawcourse

400 . Z%=RND{SCRHEIGHTS)
410 PLOT &9,5STARTS . Z%

BEEBLG MAG

1380 SCORER=TIME DIV 100

1390 PROCendsound

1400 IF SCCRE%<BESTS THEN BESTS
=ECORE% )

1410 LASTGOS=SCORER:

50
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15060 AVERAGES=( (NGAMES%—1) *AVER 310% REPEAT

AGERHSCORER ) /NGANMESS S 3110 Q4=GETS

1510 GOTO 183 3120 UNTIL Qs=" "

2000 DEF PROCArawcourse 3999 ENDPROC

2005 GCOL 0,1 5000 DEY PROCheadings

2010 MWE 0,0 5010 LOCAL Y%

2015 PROCBOX(0,0,SCRWIDTHE,5,1) 5015 ¥%=0

2017 GCoL 0,2 . 5017 PROCBOX(0,0,SCRWIDTHS+S,8C
2020 PROCBOM (SCRWIDTHS 0, SCRWID BHEIGHT%+5,0)

THE+5 , SCRHETGHT% , 1) 5020 PRIMT TAB({0,¥%) ;¥TIME®
2025 GOOL 0,1 S030 PRINT TAB({7,¥%) :"No of Goe
2030 PROCBOY { SCRWIDTHS  SCEHELIGH g% .

T, 0, 3CREEIGHTS+5,1) 5040  PRINT TARA(19,Y%) : "AVERAGE"
2032 GCOL 0,2 5050 PRINT TAB(27,%%);"BEST”
2035 PROCBOX{0,0,5,5CRHEIGHTY,1 5050 PRINT TAB(33,Y%);"LAST GOM

y 5100 PRIMT TAB(Q,¥$+1):5PC6
2040 REM Put in gaps 5110 PRINT TAB(L0,¥%+1) ; SPC1;NG
2050 FOR X%=DRB% TO SCRWILDTHY S5 AMES®: 8PC)

TEP DBEBS ' 5120 PRINT TABR{21,Y%+1) ;SPC1:AV
2052 Z%=RelD { SCRHEIGRTS-GATEWL ERAGES; SPC1

DTHS ) +2 5130 PRINT TAB{26,Y%+1);SPC2:BE
2055 FOR I%=X% TO X3+5 ST%;SPC3
2080 MOVE 1%,1:DRAW I%,72% 5140 PRINT TAR(33,Y%+1) ;85PC3; LA
2085 MOVE I%,Z%+CATEWIDTHS: STG0%:5PCL

DRAW 1%,5CRHEIGHTS - 5899 ENDPROC
2080 NEXT 7000 DEF PROCBOX(X1%,¥1%,.%23%,¥2
2120 HEXT X% %, 7E)

2059 ENDPROC 7005 IF F$=0 THEN F3=87 ELSE F%
000 DEF PROCinstructions =85

3010 CLS 7010 MOVE H1%,Y1%

3020 PRINT TAB{12,10);"M A Z E 7020 MOVE X2%,Y1%

-TRAP" 7030 PLOT P%,X2%,¥2%

3030 DPRINT TAB(12,11);STRINGS{1 7040 MOVE X13%,Y2%

T 7050 PLOT £%,X1%,Y1%

3040 PRINT TAB{0,13); 7999 ENDPROC

30580 PRINT®Find your way from t 8000 REM Come here if ‘escape’
he left of the gcreen to the prassad

right.” ) 8001 REM

3060 DPRINT'“Use the '2' and ‘' —————

M*  keys to control the hounce a 8010 MODE 7

a follows:i-" 8020 EMD
3070 PRINT 2000 DEF PRCCendsound
3680 PRINT® Z - reverges VERT 9910 FOR X%=1 70 20
ICAL movement” 9020 SOUND 1,-12,30,1
3090 PRINT® M - reverses HORIZ 9030 SOUND 1,-12,100,1
ONTAL movement" 9040 MEXT X%

3095 PRINT *° 5050  ENDPROC
3100 PRINT'“Press 'space barf w >,00

hen ready ¥;

VERIFY

We have been asked by several members about verifying tepes. The provisional
user guide suggests that you use the *CAT command to wverify progrems; since this
checks that blocks and headers are corvectly vecovded. One problem with the *CAT
cormand is that it never positively rells you If your recording is OK. it only tells
you 1if it isn't. 'This is not totally satisfactory from a psychological point of
view, but Acorn’s technical staff have advised us thal it provides a complete check
on the tape. ) e

However, it is chviously not 2 proper VERIFY in the sense that it does not
compare & program byte by byte with what is in memory {since you can perfotm #CAT
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even  whan there 1s no program in memory) . And immediately after Acornis assurance,
we got graphic proef that our suspicions were not ungrounded. & long program file
passed the *CAT test perfectly, but refused to load at all. All blocks and headers
showed faultlessly, but the machine refused actually to recognise and lead it, it
simply searched through it. The only advice we can now offer is to save two copies
of any pregram, and to do a *CAT on at least one of these.

We would strongly urge Rcorn to include a full VERIFY compand in their next version
of the operating system. :

CURSOR DELETE

de gave two VDU 23 commands to turn off the cursor in the May issue (and one
in the April issue). Though these wory, they can cause problems when furcher VDU 25
calls are made, sinee we got the syntax wrong.

we have since discovered that all VDU 23 calls must be followed by 9 bytes of
data (as in the character redefine call}, but that a semicolon signifies that two
bytes of data follow on, and a semicolon at the end acts like an extra zero.
Hare are two palrs of cursor commands:

Method 1 Hethod 2

VDU 23;8202;0;0;0; cursor off (all modes} VDU 23;11,0;0;0;0

YU 23;29194:0;0:0;  cursor on {mode 7 only) curser off {all modes)
(discovered by Hay Skinner VDU 23;17,255:0;030

of Cleveland and others) cursor on  (all nodes)
Method 1 conveniently reinstates a block cursor when the cursor editing keys are
pressed, but the preinstate curazor command that goes with it iz dependent on the
gravhics mode chosen. The reinstate command given is for mode 7. Method 2 does not
return  the cursor when the edibting keys are used, {(making editing diffieult}, but
its cursor reinstate command is not mode dependent. With both methods the ocursor iz
avtomatically reinstated when the graphics mode 1s changed.

PROCEDURE ANOMALY

BBC Basic implements procedures differently to most other languages. This may
be a bug that will be cured in future versions, but it is amoying and severely
restricts their use,

a value passed into a procedurs as a parameter, ¢an have 1its value changed
within the procedure as one would expect, but upon axit the original value is
restored, rather than the new value being passed out for use in the main body of the
program.

For example: suppose we want to find the area of a triangle given three sides

and also calculate its perimeter, then the following procedure should do just that:

1000 DEF PROCarea (i B,C AREA, PERIMETER)

1010 LOKRL S

120 PERIMETER=A+B+C

1030 S=PERIMETER/2

1040 AREA=SOR (5% (S—A) * (S-B) % (5-C) )

1050 EMDPROC
When this procedure is called in the main program as PROCarea (3,4,5,51ZE,PERIM)  the
variables SIZE and PERIM should be assigned the values & and 12 respectively. This
is a fundamental use for a procedure, and it is used often, However BEC Basic won't
2llow you to pass the values back to the main program,

You can of course avoid putting the last two parameters into the procedure
d¢efinition or call, but then you always have to use the same variables in your main
program ie AREA and PERIMETER, which yeou may not. always want to do,
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SOFTWARE COMPETYTION

rrograms of ali +*types {eg games, educational, busiress ecte} ars
eliginle. They should be zubmitted ocn a cassebbte with sxplanation,
imstruetions, =and Jocumentatior i paper (tvped if possible!: and
socompanied by the application form below (or a copy of it). Members
lmay submit meore than one program, but each entry must be sent undsr
zeparate cover. If you reguire the taps to be returned, plesase enciozs
a suitable stamped addressed package.

Prizes range from 10 fo Z50. There will alsp be two special ressrved
prizes of £100 which will be awarded by the e=ditors to programs which
they Judge to be of outstanding merit. Should no programs fulfil this
criterion within the date limit of the competition, the date limit for
these two prizes will bz extended.

Programs must arrive by 30th June 31282, Judging will be carried out by
the editors., and itheir decision is final.

Post to BEEBUG, PO BOX 50, 5t Albans, Herts ALI 2AR
Mark entries in top left hand corner - "COMPETITION™

BEEBUG SOFTWARE COMPETITION - ENTRY FORM

Program Titles.,cuvvsvererscconnn HAMEI. ouarnncusconranans saeanamnes
Categoryice.suwconncas fssenes. Membarship MOiscocecaveczanssavean
{Games, Bducational {This is essential)

Business, other) AGOLRSSl auaacornrnascvsasasbasansns

Will run on Model A.... B....

nemRaTUAEEAOn L EsETARANED R

R TN R RN B B

The pregram submitted here 1z my own work, and has not kesn  submibted
to another organisation. .
I understasnd that 1f I sm a prize winner ny program may be used by
BEERUG for its program library or for pukllication. In aither casze this
would ke with acknowledgewent, but withouh further payment.

Bigned. . oencuscscsccsensannssancnon Dak@icosvconcssran

This (and previosus application forms) ia also wvalid for the Septembsr software
competition.

BEEBUG MAG Issue 3 - June 1582



IF¥ YOU WRITE TO US

Membership applications; subscriptions querdes, Magazine back issues
and software library.

Send to! BEERUG
Dept 1
Wi R
o angggggﬁh oad If in difficulty
WS UTE tel: 01-720 9314

For back copies, please give your membership number, and send an 34
plus 80p per issue required.

Membership costs £4.90 for & months (5 issues)
£8.90 for 1 year (10 issues)

The magazine is published each month except August and December.

Our editorizal address for newsletter contributions is:
The Editor
PG Box 50
3t Albans
Herta
AL1 28R

Please do not send subscription letiers to the gditorial address, this
will delay things somewhat.

NEXT MONTH

Next month's newsletter is due ocut in mid-July. We will not be
publishing a newsletter during August. In our July 1issue we will be
continuing with our articles on: *Graphlos™ which will include details
of Mode 7 (Teletext graphies); and "The User Port" which will deal with
date ocutput. We will be reviewing software, showing how to dump the
contents of the screen to an Epson printer, and have articles on Logic?
and 'Sereen manipulation!.

We shall of course, have more programs and members contributions,
together with the ever-popular "Hints & Tips?,

BEEBUG MEWSLETTER 1s edited and produced by Dr David Qrahsm and
Sheridan Williams, and its contents are subject o copyright.
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