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Bit Option selected when bit set 

0 Insert spaces after the line number 

l lnsert spaces during FOR-NEXT 

2 Insert spaces during REPEAT -UNTIL 

3 Paging Mode acUve 

4 Line splitting acuve 

5 Printer active 

6 Automatic mode selection active 
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Enhancing Basic's LJSTO Command 

First Course: Sound 



We have devoted all of this month ·s Postbag page 
to a letter from a reader which no doubt sums up 
the feelings of a good many subscribers following 
my editorial in Vol.12 No. I about the likelihood 
that BEEBUG Will cease publication in April 1994. 
Further feedback and suggestions from readers 
will be most welcome. and we Will no doubt return 
to the topic again In the future. 

However. what I really want to discuss is the 
question of upgrading to an Archimedes system. 
I know full well that many BEEBUG readers are 
quite satisfied and content with their existing 
system and see no reason to change, though they 
should bear in mind the future viability of a 
machine which 1vill become more difficult to 
maintain as time goes by. 

If you haven·t experienced the speed and memory 
capacity of an Archimedes. you might be quite 
impressed at what it has to offer. Many programs 
written for a BBC micro will run directly on an 
Archimedes, and often much more effectively as 
we !mow ourselves. Graphic animations are a 
prime example. This ability lo run BBC micro 
programs applies to many of the programs 
published in BEEBUG. 

If a progran1 will not nm directly, then help is still 
at hand: Acorn supplies software with every 
Archimedes which enables it to emulate a BBC 
micro. This means that even machine code 
programs can be made to run. and It Is perfectly 
feasible to use old favourites like View and 
Wordwise on an Archimedes. 

I know from my own experience that while many 
users of the BBC micro initially view the different 
operating methods of the Archimedes with some 
disquiet. most of those who have upgraded rapidly 
become converted to the style of the Archimedes 
Desktop, and the use of the mouse to control 
much ofwhal they do. 
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As readers will have seen from the leaflet enclosed 
with last month's Issue of BEEBUG. we have put 
together a number of special offers on upgrading 
to an Archimedes system, and those offers are 
only available to BEEBUG readers. I would 
seriously urge readers to consider the pros and 
cons of upgrading, as these offers may not be 
available in the future. 

The whole question of upgrading, and of software 
and hardware compatibility, was covered at some 
length in a two-part article in BEEBUG Vol.8 
Nos.9 & lu. Much of what was said then still 
remains relevant, though the specttlc Archimedes 
models referred lo may well have been superceded 
by later ones. 

If you have any questions or quertes relating to 
upgrade paths, then please let us know. We will 
try to answer such letters individually, but they 
may also provide us With the basis for further 
articles on the same subject. If you want to see 
more of the Archimedes range then why not Visit 
our St Albans showroom? 

ALL fO/?.MATS (J)#J'/l!EJ?.f ltl/?$ 
We give below U1e dates of forthcoming AU Formats 
Computer Fairs for reference. 

25 Ju i National Motorcycle Museum, 
West Midlands (NEC/M42 J6) 

11 Sept National Motorcycle Museum, 
West Midlands (NEC/M42 J6). 

12 Sept Corn Exchange, Church Street, 
Brighton. 

18 Sept De Montford Hall, Granville St., 
Leicester. 

M.XT /881./t 
Please note that the next issue of BEEBUG (for 
August/September) is due out mid August. 
M.W. 
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Census (Part 11 
Pa.ul Goldsmith helps you poll your own. 

A social scientist friend asked me if my 
computer wou ld analyse a questionnaire 
she wanted to use. I had not seen any 
software published for this purpose and 
I feel that there must be some demand 
for such, particu larly for stud y purposes. 

Sample input · question l 

The form of survey the program needed 
to deal with was such that a question has 
one or more pre-determined answers 
which can be selected or not selected 
(usually 'yes' or 'no'). To maximize the 
number of record s and questions a 
compact method of recording data had 
to be found that could cope with 
multip le answers. This problem was 
so lved by using a series of bits, which 
can be set or not set, represented as an 
integer. The answers to the questions are 
set in reverse order by the formula in line 
2220 (and e lsewhere) of Census i.e 
Number=2A(Total Number of Answers -
Answer Set) . Thus a positive answer 
number 3 of a 5 answer question gives a 
value of 4 (N%=2A(S-3)) and a positive 
answer number 2 of a 5 answer question 
gives a value of 8 (N%=2A(S-2)). The two 
together make 12 and this is what is 
stored so each record consists of one 
number per question held as integers. 
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TRY IT YOURSELF 
Type in both the Create and Census 
programs as listed below. Line numbers 
must be strictly followed. At the end of 
both programs add the procedures in the 
'Common' procedures listing - some 
judicious SPOOLing and EXECing will 
save time here. Save as Create and Census 
respectively. 

RECORD HO 200 ln:or1 
02 Uh~t ~1nd at Shopping? 

Groc~ri~s 
v~~o1~bl~s 
Shoes 
Clothing 
8oo~s 
tle uspap~rs-P•r1od1c~ ls 
Ele,,cr1 cal·' L i.gh ti. n g 
White Go od~ 
Co~ ~ot1cs/Chem1st 
Toyshop; 
H~b~rdashery/ F~ br1cz 
Jo~~ 5t1up~ 
Chi na ;hop ; 
S~uing/ ~ n1tti.ng 
Fu r' O It u r,;, 
Or~pery 
0 I Y 

0 ~ Y N Press RETURtl 
US E ' l' ' OR ' II ' r EJ'·; 

Sample input · question 2 

USING CREATE 

Y ,H 
y 

6 
7 
8 
9 

"' 11 
l 2 
13 
l 4 
t'.:> 
l 6 
l C 

In order to use any of the Census suite of 
programs it is necessary to type in text 
which rep roduce s the questions and 
answers on the ques tionnaire form. The 
form of this text must follow the 
convent ions listed below: 

CODE 
QUE 
Title 
NumberQ 
Number A 

NumberR 

Number al 

Text t1 
Texts1-a1 

A four Character Code 
A suffix (obligatory) 
The survey title 
The number of questions 
The maximum number of 
answers (up to 17) 
The maximum number of 
records. 
The number of answers 
to question 1 
The text of question 1 
The texts of the 
answers to question 1 
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Census 

The last 3 are repeated for each of the rest 
of the questions. For example, for a 
shopping survey the first few lines might 
be: 

SHOP 
QUE 
Shopping Survey 
8 
17 
200 
4 
What is the purpose of your visit? 
Shopping 
Cinema 
Theatre 
No response 
3 
What kind of shopp ing? 
Groceries 
Clothing Other 

And so on for the remainder of the 8 
questions. The items must be consecut ive 
wit h a Return at the end of each entry, 
left justified with no more than 18 
characters per answer. They must be in 
straight ASCII with no formatting . This 
text, I call it the QUE text, must be saved 
as <code>q tx whe re <code> is the chosen 
four character code. 

Run Create, se lect option one, 'Create 
files', and enter the name of your qtx file. 
This will create files CODE, <code>PAR 
and <code>QUE. When asked to create a 
<code>DA file answer 'Y' . When you 
quit the program you will ge t a 'No t 
Found' error - ignore this for the time 
being . If you have the magazine disc you 
will find SHOPqtx on it to try this out. 

USIN G CENSUS 
After using Create to create the necessary 
files you can run Census and en ter the 
results of the survey. Records may be 
added in any ord er, within the limits of 
the maximum nu mber set in Crea te. 

On ly the 'Inser t' option will operate this 
mon th and result will not be saved, but 

6 

this will give you chance to try things out 
and see how surveys are cons tructed via 
Create. It will enab le a complete record to 
be entered s tarting w ith question l. The 
screen in v it es the inputting o f the 
number o f a s in g le an s wer, typ e th e 
number of the answer and Return - a· 'Y' 
will be placed next to that answer. 

If a multiple answer has been given press 
Return at the 'Type numb er and Return' 
prompt. The cursor will go down each 
ques tion in tu rn; press 'Y' for pos itive 
answers, any other key for negative 
answers. The 'Y's are displa yed opposi te 
the respective questions , 'Nos' are left 
blank. If the entry is incorrect you will be 
given the option to change it when you 
get to the end of the page. When all 
quest ions have been entered the record is 
saved and the menu reapp ears. 

Always 'Qu it' Census from the menu 
using opt ion 7. This updates the file 
<code>PAR. Again you will get a 'Not 
Found' error on quitting, ignore this. 

AN D NEXT MONTH 
Next month I will complete these 
programs and start to look at some of the 
ana lysis you can do. 

Create 

10 REM Program Create 
20 REM Version B 1.2 
30 REM Author Paul Gol dsmit h 
40 REM BEEBUG July 1993 
50 REM Program Subject to Copyright 
60 : 

100 M0DE135:REM MODE 7 for BBC B 
110 VDU26: CLS:CLE.il.R 
120 PR0Ct(10," C re ate ") 
130 REM menu 
140 PROO, i ndowl 
150 PRINT' "Create files "TAB(33) · 1 • 
170 PRINT' "Quit "T.l\B(33) •3 • 
180 VDU26: PROCwindow3 
190 PRINT"Pr ess Number" :VCU26 
200 A=GET 
210 IF A=49 PROCreadtxtl :PROCcode:DIM 
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T%(J%),N%(J%),A%(J%),A$(J%,H%):PROCread 
txt2 :PROCquest:VDU7:PROCmessage 

220 IF A:49 IF suf f$="QUE" PROC:data 
230 IF A=SO PROCinst 
240 IF A=51 VDU26:CLS:CHAIN"SELECT" 
250 RUN 
260 : 

1000 OEF PROCdata 
1010 D$=COOE$+"0A" :TIME=O:REPEAT UNTIL 

TIME:500: CLS: PRIITT"Create new " ; 0$; " Fi 1 
e " ; : INPUT A$ 
1020 IF INSTR("Yy",A$) PROCda 
1030 ENDPROC 
1040 : 
1050 DEF PROCda 
1060 CLS:PRINI'"Creating a new ";0$; • fi 

le will "• "overwrite any existing • ;0$+" 
file " :INPUT'Proceed YIN "A$:I F INSTR("Yy 
", A$) VDU7 :C%=0PENOUTD$: EXT#C%:Rmax%*J%* 
5:CL0SE#C%:PR0Ccode ELSE ENDPROC 
1070 ENDPROC 
1080 END 
1090 : 
1100 DEF PROCinst 
1200 ENDPROC 
1210 : 
1220 DEP PROCrnessage 
1230 CLS 
1240 PROCwindow2 
1250 PRINI'"File ";G$; • Created" 
1260 PRINT" file ";CODE$+ "HED"; " is also 

1270 PRINT'Required • 
1280 ENDPROC 
1290 : 
1300 DEF PROCreadtxtl 
1310 PROCt (8, "Read text') 
1320 PROCwindow2:INPUT"Narne of text fil 

e ' ;T$ 
1330 ONERROROFF:T%=0PENIWI'$:PROC:efile(T 

%,T$) 
1340 PR0Cstrin g:CODE$=st r$ 
1350 PR0Cstring :suf f$=str$ 
1360 PROCstring:Head$=str$ 
1370 PR0Cstring:J%=VAL(str$l 
1380 PROCstring:H%:VAL(str$) 
1390 PROCstring:Rmax%=VAL(str$) 
1400 ENDPROC 
1410 : 
1420 DEF PROCreadtxt2 
1430 FORY%=1 TO J% 
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Census 

1440 PROCstr ing :A%(Y%):VAL(str $) 
1450 FOR X%=0 TO A%(Y%) 
1460 PROCstring:A$(Y%,X%)=str $ 
1470 NEXT:NEXT 
1480 CLOSE#T% 
1490 ENDPROC 
1500 : 
1510 DEF PROCstring 
1520 str$= " 
1530 REPEAT 
1540 N%:EGET#T% 
1550 IF N%=13 GOTO 1570 
1560 strS=st r$+CHR$(N%) 
1570 UNTIL N%=13 
1580 ENDPROC 
1590: 
1720 DEF PROC:quest 
1730 G$=CODE$+suff$:B=OPENOUTG$ 
1740 PRINT#B,Head$,J%:FOR X%=1 TO J%:PR 

IN1'#B,A%(X%) :FORY%=0 TO A%(X%) :PRINT#B,A 
$(X%,Y%):NEXT:NEXT 
1750 CLOSE#B:ENDPROC 
1760 : 
1770 DEF PROC:code 
1780 D%=0PENOUT"CODE" :PRINT#O%,CODE$,J% 

,H%,Rmax%:CL0SE#O% 
1790 P$:COOE$+ "PAR" :D%=0PENOUTP$: N%=0: 

PRINT#O%,N%,N%,N%,N%,Rmax%:CL0SE#O% 
1800 ENDPROC 
1810 : 
1820 DEF PR0Cefile(i %, I$) 
1830 IF i%=0 PRINTTAB(3,19) "File "+!$+" 
not found" :CL0SE#i%:TIME=0 :REPE.i\'I'UNTIL 

TIME=200 :CHAIN' CREATE" 
1840 ENDPROC 

Census 

10 REM Program Census 
20 REM Version B 4.2 
30 REM Author Paul Goldsmith 
40 REM BEEBUG July 1993 
50 REM Program Subject to Copyright 
60 : 

100 ONERRORPROCerr 
110 CLEAR:PROCcode 
120 MOOE135:0IM N$(H%) ,T%(H%) ,N%(H%) ,A 

%(J%) ,A$(J%, H%) :VOO 15 :Rep$=· " :Repl$="' : 
Mis s$="" :K%=17:REM MODE 7 for BBC B 

130 Start%=0:Nurob%=0:End%=0:Top%:O 
140 PROCgetparam:PROCquest 
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Census 

150 Rlli ***** .. ME N U ******* 
160 INSERT:FALSE 
170 VDU26,15:CLS:PROCt(l2, "MENU ") 
190 PRINTTAB(5, 6) "INSERT 2° 
240 PRINTTAB(5, 16) "QUIT 7" 
250 PRINTTAB(2, l9); :VDU129:PRINT;Rep$: 

Rep$="" :PRINTTAB(23, 4) ; :VDU130: PRINT"COD 
E ";Code$ 

260 PRIN'ITAB(29, 19) ; :VDU131:PRINT"Star 
t ";Start%: PRINTTAB(29, 20); :VDU131: PRIN 
T'End ' ;End%:PRINTTAB(29,21) ;:VDU131: 
PRINT"Number • ;Numb% 

270 *FX 15, l 
280 PRI1'l'1TAB(4,21); :VDU131:PRINT"PRESS 

NUMBER " :A=GEI':IF A<49 OR A>55 VDU7:GOT 
0280 

290 IN=FALSE: AM=FALSE 
310 IF A:50 PROCinsert 
360 IF A:55 PROCsaveparam:CHAIN'SELECT 

370 GOTO 150 
380 END 
390 : 

1000 DEF PROCenquire: HO$=· Enquire": *FX2 
00,0 
1060 ENDPROC 
1070 : 
1080 DEF PROCe 
1090 PROCscreen:N%:N%(T%):PROCdisplay :P 

ROCins:PROCchange:PROCe 
1100 ENDPROC 
1110 : 
1120 DEF PROCchange 
1240 ENDPROC 
1250 : 
1260 DEF PROCinst 
1360 ENDPROC 
1370 : 
1380 DEF PROCinsert 
1390 HD$="Insert " 
1400 CLS:INPU'T'I'l>.B(O, 10) "WHICH RECORD "; 

R%: IF R%<1 R%=1 
1410 IF R%>Rmax% GOTO 1400 
1420 C%=0PENUPD$:PROCefil e(C%,0$) 
1430 F'I'R#C%=5*(R%-l ) *Q% 
1440 B%:B3ET#C%:PTR#C%=PTR#C%-l:IF B%=& 

40 Rep$="Record ""6TR$(R%)+" alre ady exi 
s ts" : VDU 7 : CLOSEiiC% : ENDPROC ELSE CLOSEifC 
% 
1450 F'OR T%=1 TO Q% 
1460 CLS:PROCscreen 
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1470 PROCsi ngle:*FX202,32 
1480 PRINTTAB(5,22);SPC(25):INPUTTAB(5, 

22) "0 .K.? Y/N Press RETURN "Q$:IF LEN Q$ 
>1 GOT01480 
1490 IF Q$<>"Y" GO'II'.) 1460 
1500 IF Q$="Y" N%(T%)=N%:NEXT:PROCsaver 

ec :Numb%=Numb%+1:PROCparam:Rep$="Record 
No "+STR$(R%)+• Inserted " 
1510 ENDPROC 
1520 : 
1530 DEF PROCins 
1550 ENDPROC 
1560 : 
1570 DEF PROCdisplay 
1580 Nl%=2hA%(T%)/2 
1590 FOR X%=1TOA%(T%) 
1600 IF N%>=N1% PRIN'ITAB(35,X%+3)"Y":N% 

=N%-Nl%:ELSE PRINTTAB(35,X%+3)" ":Garo l 
610 
1610 Nl%:Nl%/2 
1620 NEXT 
1630 ENDPROC 
1640 : 
1650 DEF PROCscreen 
1660 CLS:PRINTTAB(l,l)'Q";T%; " ";A$(T%, 

0) ;TAB(34, 3) "Y/N" 
1670 FOR X%=1TOA%(T%) 
1680 PRIN'ITAB(0,3+X%)A$(T%,X%)TAB(30,3+ 

X%)X% 
1690 NEXT 
1700 PRIN'I'I'AB(O, O)"RECORD NO ";R%TAB(20 

)HO$ 
1710 ENDPROC 
1720 : 
1730 DEF PROCsaverec 
1840 ENDPROC 
1850 : 
1860 DEF PROCgetrec 
1870 *FX200,l 
1880 LOCAL T% 
1890 C%=0PENIND$:PR0Cefile(C%,0$) 
1900 N%:0:FORT%=1TOH%:N%(T%)=0:NEXT 
1910 IF 5*R%*Q%>EXT#C%:Rep$:"Beyond end 
of fil e" :CL0SE#C%: ENDPROC 
1920 PTR#C%=5*(R%-l)*(Q%) 
1930 FOR X%=0 TO Q%-1 
1940 N%=BGET#C%:PTR#C%=PTRl!C%-l :IF N%<> 

&40 Rep$="Record "+STR$(R%)+" does note 
xist":CL0SE1iC%:ENDPROC 

1950 INPUT#C%,I%:N%(X%+1)=I% 
1960 NEXT 
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1970 CL0SE#C% 
1980 *FX200,0 
1990 ENDPROC 
2000 : 
2010 DEF PROCgetparam 
2020 C%=0PENINP$:PROCefile(C%,P$) 
2030 INPUT#C%,Start %:INPUT#C%,End%:INPU 

T#C%,Numb%:INPUT#C%,Top%:INPUT#C%,Rmax% 
2040 CLOSE#C% 
2050 ENDPROC 
2060 : 
2070 DEF PROCcode 
2080 C%=0PENIN'C0DE" :PROCefile(C%, "CODE 

") 

2090 INPUT#C%,F$,J %,H%,Rmax% 
2100 D$=F$+"DA' :H$=F$+"HED' :G$=F$+"QUE' 

:Code$=F$+" ****": P$=F$+" PAR' :CL0SE#C% 
2110 ENDPROC 
2120 : 
2130 DEF PROCquest 
2140 B=OPENIN G$:PROCefile(B,G$) 
2150 INPUTaB,Head$,Q%:FOR X%=1 TO Q%:IN 

PUT#B,T%:A%(X%):T%:F0RY%=0 TO A%(X%) :INP 
UT#B,A$(X%,Y%):NEXT:NEXT 
2160 CLOSE#B:ENDPROC 
2170 : 
2180 DEF PROCsingle 
2190 PRIJ\1I'I'AB(5,22);SPC(30) 
2200 INPU'ITAB(5,23)•Type number and RET 

URN ' N$: IF VALN$=0 VDU7: PROCmult i : ENDPRO 
C 
2210 N1%=VALN$:IF Nl%>A%(T%) VDU7:GOI'O 

2200 
2220 N%=2A(A%(T%)-N1%):NR%=N%:PROCdispl 

ay :N%=NR%:N%(T%)=N% 
2230 ENDPROC 
2240 : 
2250 DEF PROCmult i 
2260 PRil'1ITAB(5, 23) ;SPC(30) ;TAB(5, 23) 'U 

SE ' Y' OR ' N' KEYS" 
2270 N%=0 
2280 F'ORX%:1TOA%(T%) 
2290 PRIN'ITPJ3(35,X%+3); :A=GET 
2300 IF A:89 N$(X%):"l " :PRINT"Y' :N%=N%+ 

Y( A%(T%)-X%) 
2310 IF A=78 N$(X%)="0":PRINT" • 
2320 N%(T%)=N% 
2330 NEXT 
2340 ENDPROC 
2350 : 
2360 DEF PROCchoose 
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2370 CLS:INPUTTAB(l 0, 10)"Which Question 
• ;T% 
2380 ENDPROC 
2390 : 
2400 DEF PROCamend 
2470 ENDPROC 
2480: 
2490 DEF PROCa 
2500 PR0Cscreen:N%=N%(T%) :PROCdisplay :P 

ROCins:PROCchange :N%=N%(T%) :IF A:65 AND 
AM=TRUE PROCsaverec:PROCa 
2510 ENDPROC 
2520 : 
2530 DEF PROCmove 
2620 ENDPROC 
2630 : 
2640 DEF PROCdelete 
2700 ENDPROC 
2710 : 
2720 DEF PROCshift 
2730 PROCselrec:R%=RF%:PROCgetrec 
2740 IF N%=0 Rep$="Record "+STR$(R%)+" 

does not exist" :ENDPROC 
2750 R%=RS%:PR0Csaverec :Nurnb%=Numb%+l :I 

F Repl $<>'' Rep$:Repl$:VDU7:ENDPROC 
2760 R%=RF%:Miss$=" ' :PROCdelete 
2770 ENDPROC 
2780 : 
2790 DEF PROCselrec 
2800 PRINTTAB(3, 17) "MOVE RECORD NO " ;T.l\ 

B(20)"I0 ' :INPU'ITAB(l8,17) ;RF%:INPUTTPJ3( 
25, 17) ;RS%:IF RF%=0 OR RS%=0 OR RF%>Rmax 
% OR RS%>Rmax% GOTO 2800 
2810 Skip:FALSE 
2820 ENDPROC 
2830 : 
2840 DEF PROCin 
2850 CLS:PROCscreen 
2860 PROCsingle 
2870 PRil'1I'l'AB(5, 22) ;SPC(25) : INPUTT.~J3(5, 

22)'0 .K.? YIN Press REI'URN ' Q$:IF LEN QS 
>1 GOTO 2870 
2880 IF QS="Y' N%(T%J=N%:PROCsaverec:Re 

PS='Record No '+STR$(R%)+" Amended" 
2890 ENDPROC 
2900 : 
2910 DEF PROCparam 
2920 IF R%<Sta r t% Start%:R% 
2930 IF R%>End% End%:R% 
2940 ENDPROC 

continued 011 page 18 
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Word Square Solver 
Kate Crennell helps solve your remaining word squares. 

The BEEBUG Tenth Anniversary 
Competition (BEEBUG Vol.11 No.3 page 
61) prompted me to look for an old 
pr ogram l wrote to solve any wo rd 
square. I have modified it to work with 
that specific puzzle. It can also work 
alongside the word search generator first 
published in BEEBUG Vol.11 No.7, and 
updated in BEEBUG Vol.11 No .JO. 

Finding 'Compact' 

Type in the listing and save it as 
WordSq2. Typing CHAIN"WORDSQ2" 
will show you a mode 1 screen and a 
prompt asking for the next name to look 
for. Type the letters of the word in upper 
case, because I have entered the word 
square in upper case. If th e word is 
found, the whole square will be printed 
out in red, with the word highlighted in 
white . The program then continues to 
look for another occurrence of the word. 
The number of occurrences found is 
printed after the last one found . Words 
with few letters may occur severa l times . 
For example the words DFS, RAM, ROM 
all occur several times. To comple te the 
puzzle, enter the words one at a time, 
and draw the w 6rd it finds on yo ur 
copy. No te , the extra challenge word 
was 'COMPACT' . To stop the program 
press the Return key without entering 
any letters. 
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HOW THE WORD SQUARE IS 
STORED 
The number o f rows, N R%, and 
column s, NC %, of the square are read 
from the DATA stat ement in line 1420. 
They are used to dimen sion the array 
which holds the letters of the square. To 
use data for a different puzzle, change 
the DATA statement to fit the new 
puzzle, and then edit the lines 1440 to 
1590 which hold the word square. There 
is no need for the puzzle to be a square, 
NR% and NC % are separate variab les. I 
always use upper case letters, but you 
can use lower case if you prefer. The 
program searches for strings which can 
be any characters, numbers, letters or 
punctuation marks. 

Finding 'ROM' 

HOW IT WORKS 
The main program sets up the data for 
the word square and then asks for the 
word to look for. PROCFIND looks for 
the word, and PROC5HOW prints it out. 
PROCFIND begins by storing the first 
and second letters of the word in F$ and 
5$ . Then it searches along the rows 
looking for F$. When F$ is found, the 
row and column numbers are stored, and 
the procedure then looks all around the 
F$ for 5$; if it is found, the row an d 
column numbers are stored. The 
program then looks for the rest of the 
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word using the pos itions of F$ and 5$ to 
decide the direc tion in which to search . 

In my f irs t version of th e p rogram 
PROCSHOW made up a line of the 
sq uare at a time, inserting the necessary 
co lour changes. T hi s is ra ther 
cumberso me, but has the advantage that 
it would work equal ly well on a pr inter 
w ith pape r whic h moves on ly in one 
direction. In the version given here, the 
who le square is p rinted in red, and then 
the wor d fo und overpr in ted in wh ite 
using TAB. This both runs more quickly 
and is easier to w1ders tand . 

10 REM Program WordSq2 
20 REM Version B 1.0 
30 REM Author K.M.Crennell 
40 REM BBEBUG June 1993 
50 REM Program Subject to Copyrig ht 
60 : 

100 REM NC%:NO OF COLUMNS IN PUZZLE, N 
R%=NO OF ROWS. 

B$ 

llO READ NC%,NR% 
120 DIM .~$ (NR%) 
130 FOR I%=1T0NR%:READ A$(!%) :NEXT 
140 t-()DE 1 
150 REPEAT:INPUT' ·Enter NAME to find • 

160 IF B$<>""PR0Cfind 
170 OOIL 8$=" " 
180 END 
190 : 

1000 DEF PROCfind:REM find 8$ in Wordsq 
uare A$ 
1010 NS%=0:L%=LEN{B$) :IF L%>NC% AND L%> 

NR% ENDPROC 
1020 F$=LEFT$(B$,1 ) :S$=MID$(B$,2, l) 
1030 REM find first letter (F$) 
1040 FOR I%=1TONR%:J%=0 
1050 REPEAT:N%=INSTR(MID$ (A$ ( I%) , J%+1) , 

F$) 
1060 IFN%>0 J%=J%+N%:PR0Csecond 
1070 UN1'ILN%=0 
1080 NEXT:PRINT;NS%" solutio n(sl for • ; 

8$ ' 
1090 ENDPROC 
ll OO : 
1110 DEF PROCsecond:REM find second let 

ter (S$1 around first le t ter F$ 
1120 A%=I%-1:B%=I%+l :IFA%<l A%=1 ELSEIF 

B%>NR% B%=NR% 
1130 C%=J%-1:D%=J%+l :IFC%<l C%=1 ELSEIF 

D%>NC% D%=NC% 
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1140 FOR K%=A%T0B% 
1150 FOR M%=C%T0D% 
1160 IF K%:I% ll.ND M%=J% ELSEIF MID$(A$( 

K%),M%,1)=S$ PROCrest 
1170 NEX'IM%,K% 
1180 ENDPROC 
1190 : 
1200 DEF PROCrest:REM check rest of B$ 
1210 X%:K%-I%:Y%=M%-J%:U%:K%:V%:M% 
1220 IF L%=2 PROCshow:ENDPROC 
1230 FOR P%=3TO L% 
1240 U%=U%+X%:V%=V%+Y% 
1250 IF U%<1 OR U%>NR% OR V%<1 OR V%>NC 

% ENDPROC 
1260 IF MID$(A$(U%),V%, 1) <> MI0$(B$,P% 

,1) ENDPROC 
1270 NEXT:PROCshow 
1280 ENDPROC 
1290 : 
1300 DEF PRCX::show:REM print solution 
1310 IFNS%>0 PRI!fr "More solutions, pres 

s key to conti nue· :G%=GET 
1320 CLS:PRINT:NS%=NS%+1:C0L0UR1:REM pr 

int square in red 
1330 FORP%:l'roNR%:PRINT" "A$(P%) :NEXT 
1340 U%=I%:V%=J%:COLOUR3:RE11 overprin t 

found word in white 
1350 FOR P%=1TOL%:PRIITTTAB(V%,U%)MID$(B 

$, P%, 1) 
1360 U%=U%+X%:V%=V%+Y% 
1370 NEXT:PRINTI'AB(0,NR%+1) 
1380 ENDPROC 
1390 : 
1400 REM dimensions of word square 
1410 REM number of colW1U1S, number of r 

ows 
1420 DATA20, 16 
1430 REM This is the word square follow 

i ng 
1440 DATASPITDNAS1NIHDF1'iBLBTN 
1450 DATAQEAFLCTJLAASSEMBLERO 
14 60 DATAPIXM.ll.GSCANWSMMOC!.fFEE 
14 7 0 DATA0000UE1>..h.P0BOCCOMAAEC 
1480 DAT~.FCRONIGUNM.i\NRMEIRRSC 
1490 DATAIANAADFDJNSNPLOCGREH 
1500 DATARTREl'1WPPI0IAPYDR0S'TG 
1510 DATASIEAEOIRNRCVXUAORl>lJN 
1520 DATATOTK:RRAOI'BEEPATPKEI 
1530 DATACNSENDIGGCUMARTBIJCRT 
1540 DATAOFATE\t,13\JBEEBARSDAIGN 
1550 D..h.TAUGMARIKFILESECAABTOI 
1560 DATARAHDESOVIEWWSSYURSPR 
1570 DATASMISFER'ffiABTSOPQMYDP 
1580 DATAESIDESEINTERWORDIOAR 
1590 DAT!>,CDRTROPEUGOLANAFRJBE ]} 
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BEEBUG Education 
by Mark Sealey 

The day to day activities of the BBC 
micros re ly on a spec ial brand of 
technica l compe tence which BEEBUG 
magazine has sustained and sponsored 
for over ten years. 

It is some how gratifying to note that this 
same world has also repeatedly at tracted 
the attention of the academics - decidedly 
not from this 'hobbyist' point of view but 
because of one specific set of uses to 
which it has been put: in schoo ls and 
colleges. The views of these 'experts' - as 
BEEBUG Magazine it self prepares to 
w ind down and indeed the las t 8-b it 
machine has ceased to be manufactured 
by Acorn - make a very important 
contributio n to any assessmen t of the 
future of computers in schools . 

So this mon th and in October BEEBUG 
Education loo ks a t two recently 
published reports on the many uses for 
microcompute rs in educatio n. One reads 
them with mixed feelings. Knowing the 
streng ths of ou r machines as we do, it is 
comfor ting tha t they are holding their 
place so well after this period of time. 

This ought to be due to a v igorous and 
orig inal IT env ironment whose provision 
fully exploits the technical distinction of 
the platform and be evjdent everyw here 
throughout the educat ion sys tem. 
Pa tentl y, it is not. Both reports make it 
clear that upt ake and applica tion s till 
reflect only very dimly what is possible 
and - most serious ly - what has been 
possible throughout almost the en tire 
lifetime of BEEBUG. 

In so me ways we have not come as far as 
we should in that time; indeed the more 
theoretical of the two repor ts (reserved 
for exam ina tion next time) is in no dou bt 
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that IT (and hence the machines we use 
and which are covered by th is colum n) 
"(has made) ... a contribution to learning, 
but the contribution. .. (is)... no t 
consisten t across subjec ts or age band s". 

The reports are publ is hed by the 
Department for Ed ucation and Kings' 
College London . 

The more purely factual Survey of 
Informa tion Technology in Schools 
summarises the results of a survey carr ied 
ou t over a year ago on a representa tive 
sample of nea rly 900 p rima ry and 550 
secondary schoo ls. It loo ks at hardware 
provis ion, access to and expenditure on 
equipment as well as the uses to which it 
is put, staff confidenc e, sources of 
informatio n and advice. Finally the 
results of this surve y are compared with 
those of previous years. 

The mos t striking aspect - to BBC users -
is how well ou r machine has held its 
share of the market: between them the 
model B and Master account for 53% of 
micros in primaries and 35% in 
secondaries. There is an estimated 
132,500 micros in all schoo ls compa red 
with a third as many ten years ago. 

The next biggest share in primaries (18%) 
goes to the Acorn 32-bit mode ls; these 
are on ly 6o/c., behind the seco nd p laced 
model in seconda rie s, to o. Ov e rall, 
nearly three quarters of equipmen t in 
primaries and over half in secondaries is 
st ill Acorn eq uipment. A healt hy 
situatio n. 

MAINTENANCE AND 
FINANCING 
The most common maintenance 
arrangemen t is st ill one where the LEA 
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(Local Education Authority) carries out 
the work and cha rges the school at cost, 
although a quarter of secondary schoo ls 
have no formal arrangements; unless this 
conceals an imaginative resourcefulness 
on the part of technicians working late 
into the night, such a position is a little 
worrying! 

Equally disturbing for anyone convinced 
of the benefits of IT in educatio n is the 
abysmal sum spen t on IT overall per 
pupil: little more tha n £13 (primaries) 
and £20 (secondaries) per annum ... you 
cannot buy a subscription to BEEBUG for 
that. 

Sure ly we sho uld value our ch ildren's 
access to computers more. More 
unsatisfactory still is the fact that, 
although nearly all pupils are shown in 
this survey as having regular access to 
micros, the average (inter-quartile) range 
of pupil to micro provision in primaries 
is at its best 18:1, usually closer to 25 or 
30:1 and at its worst 115:l. In secondaries 
th e ra t io is never better than 12:1. 
Imagine how well you would have learnt 
if you had had to share your beloved 
machine with 19 other people! 

Looking at funding a litt le more closely 
shows that in both primary and 
secondary schoo ls , half of all IT is 
provided by the allowance paid directly 
to them by the LEA but that in primaries 
over a quarter of all equipment has corn~ 
from voluntary sources (Parent Teacher 
Associations) etc. It is unlikely that this 
state of affairs will improve as LEAs' 
roles dimi ni sh and schools are 
increasing ly underfw1ded as a result. 

USES 
Perhaps more important than any of this 
is how well micros are used to enable 
pupi ls to progress educationally. It is 
convenient here to make a distinction 
between primary and secondary schools . 
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In primaries the picture is as one wou ld 
expect: all schools use (or claim to be 
using) th eir machines for English and 
maths, three quarters for science, art and 
technology, and very ro ughly half for 
history and geography. 

Although the BBC micro is particularly 
well blessed with packages to handle 
musical output and has been from the 
very earliest days, fewer than 40% of 
primary schools are apparently using it 
to do so; perhaps this is because music is 
regarded as a specialist subject for infants 
and juniors with few teachers feeling 
confiden t enough to teach it. 

Some 4% of primaries replying to the 
survey claimed to be using their 
computers in physical education (PE). It 
would be int riguing to know how; we 
could all learn something. 

By fa r the most common use of 
compu ter s in primaries is word 
processi ng. This is a little worrying, too, 
since separate evidence shows that 
many pupils are st ill encouraged to use 
the printing facilities of the computer as 
little more than a glorified typewriter. 
Think of the richness of software 
available to aid composition and trial 
and improvement - rather than fair 
copy - at the keyboard. You can only 
conclud e that it is probably still the case 
tha t the facilities for redrafting of the 
sys tem are s till being woefully 
underused. 

The nex t mos t common applica tion to 
which computers are put is games and 
puzzles. Again, think of the quality of 
some of the se - and the plethora of 
unchallen ging and ill thought-out dross 
that has existed from the beginning. The 
standard improved s lig h tly as the 
developers came to know w hat . 
wonders the 8-bit machines were 
capable of. 
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But at the same time, this sur vey also 
reveals that roughly a quarter of all 
hardware is over five years old. The same 
might well apply to software that at the 
time was doing its job adequately -
particular ly since over a third of all staff 
admitted to no other awareness of TT 
than throug h their initial training. 

Th e oth e r side of this somewhat 
tarnished coin is that wel l under an 
average of 10% of pupils regularly put 
the ir equipment to control or 
measurement uses - in either educational 
phase . Set this against the outstanding 
and pioneering facilities for interfacing 
with the real world supported by nearly 
half the micros in schools, 8-bit BBCs 
with a built in user port! 

SECOND ARIES 
In secondaries, a pleasingly high 
proportion of s taff are regularly using IT 
in suppo r t of most areas of the 
curriculum includ ing spec ial needs, 
classics, PE and administration; 
predictably, secondaries make much 
heavier use of on-line sources than 
primaries, Prestel and Campus 2000, 
NCET and the now shamefully defunct 
NERIS being the mos t used. Surprising ly, 
per haps, only th e staff from secondary 
business and compu ter studies 
departments rated themse lves anywhere 
near as confident in usingc o m put er s 
wit h children as the 72% of a ll primary 
teachers. Modesty, or genuine 
unpreparedness? 

Data handling by secondary teachers is 
spread out healthily across the age range, 
and abo u t a third of all secondary 
teachers claim to use a micro at least 
twice a week in their teaching - even a 
fifth of all drama,, but only the same 
proportion of modern language teachers. 

Again, there are some surprises in the 
underuse suffered by pupils of secondary 
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age: only an average of 4°/r, of IT use was 
devoted to musical composition and not 
much more to simulations - surely two of 
the activities at which computers are 
best. The survey suggests that secondary 
age pupils spend about 8% of their lesson 
time using IT; it is hard to reconcile this 
with other statistics from the surve y 
already commen ted upon. 

CONCLUSIONS 
The DfE Sur vey draws few overall 
conclusions of its own; but among them 
is one that over six out of every ten 
teachers regularly us e micros in their 
teaching; extrapolating carefully from 
this statistic, it can be very rough ly 
estimated, then, that 100,000 teachers 
have used or are using a BBC 8-bit micro! 
A third (compared wit h a fifth five years 
previously) of primaries reported that IT 
has made a "substantial contribu tion to 
teaching and learning". 

Clearly, the picture is une ven to say the 
least. Opportunities are being missed, 
and the re are several facts that do not 
bode well for the future. It has to be 
admitted that there is still no consensus 
on what sort of contribution IT can and 
should make to formal education, and 
how great that contribution is. 

One recent attempt to define these, and 
what imp licati ons any such definition 
holds for future ed ucational use of the 
Acorn family of micros wil l be exami ned 
in greater depth nex t time when 
attention turn s to the Kings' College 
report. 

Statistical Bulletin 6/93, Survey of 
Information Technology in Schools. Februnry 
1993, ISSN 0142-5013 -fo.c. 

Department for Educntion, Analytical 
Services Branch Room 338, Mowden Hall 
Stnindrop Road, Darlington Co. Durham 
DL3 9BG lei: 0325 392683. ]i 
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Enhancing Basic's LISTO command 
Make program listings crystal clear with Stephen Ramplin 's 

USTO enhancement. 
The l ayout of a program as listed can be 
cont ro lled by the LISTO command. 
Spaces may be inserted for the duration 
of all FOR-N EXT and REPEAT-UNTIL 
loops and imm edia te ly af ter the line 
number. 

LISTO % followed by a binary number , 
for examp le LISTO %11001. Here bits 
four, three and zero are set. Therefore, 
spaces wou ld be inse rted after the line 
numbers, paging mode would be on and 
line spl itting wou ld occur. 

The ut il ity presented here 
enhances the LISTO feature built 
into Basic. It provides automatic 
selec tio n of a specified scr ee n 
mode, prin ter and paging modes 
and line sp li tt ing of mu ltiple 
statement lines at the colons. 

lOOODEF PROCfin d:REM find B$ in Wordsquare A$ 
l0l0 NS%=0:L%=LEN(B$) :IF L%>NC% AND L%>NR% ENDPROC 
l020F$=LEFT$(B$, l) :S$=MID$(B$,2,l ) 
1030REN find fir st letter (F$) 
1040FOR I%:l'IONR%:J%:0 
1050REPEAT:N%=INSTR(MID$(A$(I%),J%+l) ,F$) 
1060IFN%>0 J%:J%+N%:PROCsecond 
1070UNTILN%=0 

Enter the program as listed below. 
After checking for error s, save it 
and then run it. The resulting 
code is saved to disc under the 
fiJename Utility. To use it in the 
future, enter *RUN Utilit y and it 
will be loaded and run. 

1080NEXT:PRINT;NS%• solution(s) for ";B$' 
1090ENDPROC 
1100: 

The various featu res provided are 
selected by setting the approp riate bits of 
the USTO flag. The table below shows 
wh ich options a re activated when a 
particular bit is set . 

Bit Option selected when bit set 

0 Insert spaces after the line numb er 
1 Insert spaces durtn g FOR-NEXT 
2 Insert spaces duling REPEAT-UNTIL 
3 Paging Mode acuve 
4 Line splitting active 
5 Printer active 
6 Automatic mode selection active 

You can use LISTO followed by a dena ry 
nu mber; LISTO 49 would g ive you 
spaces afte r t he line number, line 
sp litting and the prin ter (1+16+32). For 
less mental arithmetic use the command 
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To specify which screen mode is used you 
can enter the command LISTO MODE 
followed by the mode number whi ch 
must be in the range O to 7. TOP is 
checked by the ut ility to make sure that 
selecting that mode doesn' t wipe off the 
end of your program . The default is mode 
7. To switch off automatic mode selection 
clear bit 6 of the LISTO flag, e.g. LISTO 0. 

Using this utilit y, you can have long 
program lines, saving memory, and still 
have clear readable listing s. To us e a 
cliche, yo u 'll wonder how you eve r 
managed without it! 

HOW IT WORKS 
The prog ram implements the LISTO % 
and LISTO MODE commands by intercept­
ing the BRK vector. A character -enter ing­
buffer event is also enabled and the input 
buffe r che cked for the LIST command 
every time the return key is pressed. 

15 



Enhancing Basic's LISTO Command 

1000 DEF PROCfind 
REM find B$ in Wordsquare A$ 

1010 NS%=0 
L%=LEN(B$) 
IF L%>NC% .l-\ND L%>NR% ENDPROC 

1020 F$=LEFT$(B$, 1) 
S$=MI0$(B$, 2, 1) 

1030 REM find first letter (F$) 
1040 FOR I%=1TONR% 

J%=0 
1050 R.EPE.?..T 

N%:IN$TR (MID${.~.$ {I%) , J%+ 1) , F$) 
1060 IFN%>0 J%=J%+N% 

PROCsecond 
1070 UNTILN%:0 
1080 NEXT 

PRINT;NS%" solutio n(s) for ";BS' 
1090 ENDPROC 
1100 

Listing after using enhanced LISTO 

When the LIST command is detected the 
LISTO flag is exam in ed. If the 
appropriate bits are set, the screen mode 
is changed, paging mode is act ivated and 
the printer is sw itched on. Next the write 
chara cter vecto r is redirected allowing 
the utility to exam ine each chara cter of a 
program as it is listed . 

When a colon is found, and if bit four of 
the LISTO flag is set, then the line is split. 
The program also tests for quotes to 
prevent lin e splitting in situa tions like 
PRINT":". Finally the rout ine determines 
that a program has fi.rli~hed listing, or if 
listing was termina ted by press in g 
Escape, when the '>' character is printed 
in command mode. 

Once a program has been listed the printer 
and paging mode are turned off and the 
write character vector is reset. I hope you 
find this utility as us.eful as I have. 

10 REM Program Listo+ 
20 REl•I Version Bl. 10 
30 REM Author Stephen Ramplin 
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40 REM BEEBUG July 1993 
50 REM Program subject to copyright 
60 : 

100 MODE? 
110 PROCvariables 
120 PROCassernble 
130 PRINT' "Press Space to save code" 
140 REPE.?..TUNTILGe!':32 
150 OSCLI "SAVE Utility 900 "+STR$-P% 
160 PRUIT' "To activate *RUN Uti lity " 
170 END 
180 : 

1000 DEFPROCvariables 
1010 brkv=&202:evntv=&220 
1020 wrchv=&20E:ptr=&FD 
1030 brkcpy=&70:evntcpy=&72 
1040 ,rrchcpy=&74:top=&12 
1050 mode=&76:listo=&77 
1060 tempX=&78:tempY=&79 
1070 quotes=&7A:input=&700 
1080 listoB=&lF:ptrA=&OB 
1090 osbyte=&FFF4 
1100 oswrch=&FFEE 
1110 ENDPROC 
1120 : 
1130 DEFPROCassernble 
1140 F0Rpass%=0T02STEP2 
1150 P%=&900 
1160 [OPT pass% 
1170 .init 
1180 LDAbrkv:STAbrkcpy 
1190 LDAbrkv+l:ST~brkcpy+l 
1200 LDA#edli sto MOD256 
1210 LDX#edlisto DIV256 
1220 SEI 
1230 ST~brkv 
1240 STXbrkv+l 
1250 CLI 
1260 LDAevntv:STAevntcpy 
1270 LDAevntv+l :STAevntcpy+l 
1280 LDAiicline MOD256 
1290 LDX#cli ne DIV256 
1300 $EI 
1310 STAevntv 
1320 STXevntv+ 1 
1330 CLI 
1340 LDA#O:STAlisto :STAquotes 
1350 LDA§7:ST~mode 
1360 LDA#l4:LDX#2 
1370 JMPosbyt e 
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1380 : 
1390 .doError 
1400 PLA:TAY:PL.~:T.l\X:PLA 
1410 JMP(brkcpy) 
1420 : 
1430 . edlisto 
1440 PHA:TXA:PHA:TYA:PHA 
1450 LDY#O 
1460 LDA(ptr), Y 
1470 CMP#26:BNE doError 
1480 : 
1490 .NoSuchvar 
1500 DEY:JSRspaces 
1510 CMP#&C9:BNE doError 
1520 INY:LDAinput,Y 
1530 CMP#79:BNE doError 
1540 JSRspaces 
1550 CMP#ASC"%" :BEQ CalcDec 
1560 : 
1570 .GetMode 
1580 CMP#&EB:BNE doError 
1590 JSRspaces 
1600 CMP#48:BCC doError 
1610 CMP#ASC"8":BCS doError 
1620 ANDit&07 
1630 STAlocxle 
1640 LDAf/64 
1650 ORAlistoB 
1660 STAl istoB 
1670 JMPfini sh 
1680 : 
1690 .CalcDec 
1700 LDA#O:STAlisto 
1710 .cdloop 
1720 JSRspaces 
1730 CMP#&OD:BEQcdcopy 
1740 SEC:SBC#ASC"l " 
1750 ROLlisto 
1760 JMPcdloop 
1770 : 
1780 .cdcopy 
1790 LDAlisto:STAli stoB 
1800 .f ini sh 
1810 BRK:BRK:EQuvl&B0B:BRK 
1820 : 
1830 .spaces 
1840 INY:LDAinput,Y 
1850 CMP#ASC" ":BEQspaces 
1860 RTS 
1870 : 
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1880 .exit 
1890 LDXtempX:LDYtempY 
1900 .ignore 
1910 LDA#2:JMP(evntcpy) 
1920 : 
1930 .cline 
1940 CMP#2:BNEignore 
1950 CPY#&OD:BNEignore 
1960 LDAptrA+l 
1970 CMP#7:BNEignore 
1980 STXtempX:STYtempY 
1990 LDX#O:LDY#&FF 
2000 JSRspaces 
2010 : 
2020 .clloop 
2030 CMPcorrmand,X:BEJQnoabbrv 
2040 CMP#ASC' .' :BNE exit 
2050 CPX#O:BEJQexit 
2060 INY:LDAinput,Y 
2070 JMP CheckO 
2080 : 
2090 .noabbrv 
2100 INY:LDAinput,Y 
2110 INX:CPX#4:BNEcl loop 
2120 .Checko 
2130 CMP#ASC"O': BEQexit 
2140 : 
2150 .testBit6 
2160 LDAli stoB 
2170 AND#&40:BEJQtestBit3 
2180 LDxmode:LDA#l33 
2190 JSRosbyte 
2200 CPYt op+l: BCCtestBi t3 
2210 BEQtestBit3 
2220 LDA#22:JSRoswrch 
2230 LDArnode:JSRoswrch 
2240 : 
2250 .tes tBit3 
2260 LDAlistoB 
2270 AND#&08:BEQtestBit5 
2280 LDA#14 :JSRoswrch 
2290 : 
2300 .testBit5 
2310 LDAlistoB 
2320 AND#&20:BEQredirect 
2330 LDA#2:JSRoswrch 
2340 : 
2350 .redi.rect 
2360 LDAwrchv:STAwrchcpy 
2370 LDAwrchv+l :STAwrchcpy+l 
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2380 LDAHlisti ng MOD256 
2390 LDX#listing DIV256 
2400 STAwrchv:STXwrchv+l 
2410 JMP exit 
2420 : 
2430 . list ing 
2440 PHA 
2450 CMPU34: BNE tstArrow 
2460 LDAi!&FF 
2470 EORquotes 
2480 STAquotes 
2490 JMPprint chr 
2500 : 
2510 .tstArrow 
2520 O•IPi!ASC">" :BNE tstColon 
2530 LDAptrA+l 
2540 CMP#7:BNEprintchr 
2550 .reset 
2560 LDAwrchcpy:STAwrchv 
257 0 LD.21.wrchcpy+ 1 : STAwrchv+ 1 
2580 LDA#3:JSRoswrch 
2590 LDA#l5 :JSRoswrch 
2600 PLA 
2610 JMPoswrch 
2620 : 
2630 .tstColon 
2640 G!PiiASC":" :BNEprintchr 

2650 : 
2660 .testBit4 
2670 LDAlistoB 
2680 ANDH&lO:BEQprintchr 
2690 LDAquotes :PJ.Hprintchr 
2700 TXA:PHA:TYA:PHA 
2710 LDA#&OD:JSRvector 
2720 LDA#&OA:JSRvector 
2730 LDX#5:LDAlistoB 
2740 fo.NDffl:BEQnoinx 
2750 INX 
2760 .noinx 
2770 LDMAsc· " 
2780 . slloop 
2790 JSRvector 
2800 DEX:BNEslloop 
2810 : 
2820 .restore 
2830 PLA:TAY:PLA:TAX:PLA 
2840 RTS 
2850 
2860 .prin tchr PLA 
2870 . vector JMP(wrchcpy) 
2880 .command EQUS"LIST" 
2890 J 
2900 NEXTpass% 
2910 ENDPRDC 

Census (continued from page 9) 

T#C%,Numb%:PRINTffC%,Top%:PRINT#C%,Rmax% 
2990 CL0SE#C% 
3000 ENDPRDC 
3010 : 
3020 DEF PROCparameter 
3160 ENDPRDC 
3290 : 
3300 DEF PROCerr 
3310 REPORT: PRINT" at line "ERL 
3320 PRIN'I"Press a key• :A=Gri 
3330 ENDPRDC 
3340 : 
3350 DEF PR0Cefile(i% , I$) 
3360 IF i %=0 PRIN'ITAB(3,19)°File "+1$+" 
not found" :CL0SE#i%:TIME=0 :REPEATUNTIL 

TIME:200 :CHAIN"SELECT' 
3370 ENDPRDC 

Common Procedures . 
4000 REM ColllllOn procedures 
4010 : 
4020 DEFPROCwindowl 
4030 VDU28, 3,20,36,5 
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4040 ENDPROC 
4050 : 
4060 DEFPROCl·1indow2 
4070 VDU28,3, 21,36,15 
4080 ENDPRDC 
4090 : 
4100 DEFPRDCwi ndow3 
4110 VDU28,3,24,36,22 
4120 ENDPRDC 
4130 : 
4140 DEFPRDCblue 
4150 FOR Ll%=0 'JI'.) 25 
4160 VDU148,157,135,13, 10 
4170 NEX'l' 
4180 ENDPRDC 
4190 : 
4200 DEFPR0Ct(T%,H$) 
4210 PRDCblue 
4220 VDU30:FOR Ll%=1 TO 2:VIXJ131,157,12 

9,141 : PRil\1I'I'l'.B(7) "C E N S U S' :NEXT 
:FOR L%:l 'JI'.) 2:VDU148,157,129,141:PRIN'I'I' 
AB(T%)H$:NEXT 
4230 ENDPRDC [ID 
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A Pool of Perms 
Geoffrey Dodds presents a utility for change ringers. 

The letter from Mr R.J.Lindsell (BEEBUG 
Vo l.11 No .10) seeking a way of 
generating perm uta tions is of interest to 
me because, as a change ringer, I of ten 
require tables of permutations to assist in 
proving that no repetition of a ' row ' or 
permutati on occurs in a pea l composition . 

Tn English change -r inging, bells are 
numbered in seque .nce down a dia ton ic 
scale . A t each ro tation of the be ll s a 
symmetrical pattern of changes is woven 
which is repea ted using link ing cha nges, 
generating fresh rows wit h each change 
until the in itial row is ru ng agai n. The 
ma in aim is to achieve this wi thout any 
other row being repea ted. By varying the 
linking changes, the composer of a peal 
(of ove r 5000 different rows) needs to 
gene r ate only the fi rs t row in each 
pattern, by transposing rows by row 
opera tors, a nd ch ecking tha t none of 
these are repea ted. To help w ith this the 
simple program lis ted below generates 
permutat ions in nu merica l order. 

The numbe r to be permu ted , N %, is 
in p u t and used to DIM th e array of 
numbers and a checking array, marki n g 
those nu m bers used in col u mn s 1 to 
(co/%-1), when find ing a num ber to p lace 
in perm%(col%). Th is is genera lly quicker 
than loop testing eac h of the prev ious 
co lum ns . To in itia ll ise the procedure, 
co/%=2 is set and stop% is ma de FALSE. 

When all perm utations have been found, 
'Comp lete' is p rint ed and the program 
stops. O f co u rse, in stead of me rely 
p rin ting the perm uta tions, they can be 
s tored or p rocesse d for us e wi thi n a 
larger program. 

The PROCpermute ro ut ine ex its wit h 
col%=N%5+1. On re-e n try, the N%th 

Beebug July 1993 

column is exam ined, its number is taken 
in to 8% and is also ca ncelled in array, 
check%. 8% is then incremented to the 
next unused number, up to the lim it, 
N %, p laced in perm%(col %) and 
check%(B%) is set. However, if B%=N%, 
th en the number in the previous column 
is deal t with , followed by each 
s u bseque nt col u mn until t he 
pe rmutation is com p lete (col%>N%). 
Fi n a ll y, when the last permutati o n, 
N %, .. ,3,2,l, has been found, stop% is set 
to TRUE and the prog ram will end. 

10 REM Program Perms 
20 REM Version B 1. 0 
30 REM Author Geoffrey Dodds 
40 REM BEEBUG July 1993 
50 REM Program subject to copyright 
60 : 

100 INPUT" (To pause press Space bar)" ' 
' "Number to be permuted ", N% 

110 DIM perm%(N%),check%(N%) 
120 @%=3:col%=2:stop%=FALSE 
130 REPEAT PROCpermute 
140 IF stop%=TRUE UNTIL TRUE:PRINT"'Co 

mplete" :END 
150 FOR I%:1 TO N%:PRINT,perm%(I%);:NE 

XT:PRit>11' 
160 IF INKEY(0)=32 Z$:GET$ 
170 UNTIL FALSE 
180 : 

1000 DEF PROCperrnute 
1010 LOCAL 8% 
1020 REPE.~T col%=col%-l :B%=perm%(co1%): 

check%(B%)=0 
1030 REPEAT IF B%:N% UNTIL TRUE:UNTIL c 

ol%:l:stop%:TRUE:ENDPROC 
1040 B%=B%+1 
1050 IF check%(B%)=1 UNTIL Flu.SE 
1060 perm%(col%):B%:check%(B%)=1:col%:c 

ol%+1 
1070 IF col%<=N% B%=0:UNTIL FALSE 
1080 UNTIL TRUE:UN'I'IL TRUE 
1090 ENDPROC 
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PD Software 
by Alan Blundell 

Some advice for inexperienced BBC 
owners interes ted in the Pub lic Domain 
and some details of new software are 
covered in this month's column by Alan 
Blundell. 

You hear some odd things, if you run a 
PD library . Apart from copying lots of 
discs and amassing a wide range of 
software, there are the letters you 
receive. I' ve been think ing ab out this 
recently, partly because the number of 
letters which I receive seems to continue 
unabated and partly because of the 
apparen t trend for newcomers who are 
still acquiring a BBC micro and getting to 
grips with it. 

I would have thought at this stage in the 
life of the Beeb that the average user was 
someone whose micro fits like a well­
worn glove, who was familiar with all 
the ins and outs of 8-bit comp ut ing and 
who had picked up a ll the 
understanding needed to use their micro 
for whatever purposes they own it. 
Apparently not; I regularly hear from 
people who have just acquired a BBC 
Micro and are looking for software to use 
with it. Take, for an (unusual) example, 
the user who had gone from a BBC micro 
many years ago, to an Atari ST, to an 
Amiga, to an IBM PS/2 and back 
recent ly to a BBC. It is (yet more) 
testimony to the design of the BBC micro 
that this is st ill happening . 

When you are not familiar with a 
computer, you need support in order to 
become familiar with its ways, and many 
of these new users are looking for ways 
to get to grips with their machines. One 
way of doing that is by reading relevant 

20 

magazines and picking things up along 
the way, but apart from BEEBUG, there 
is very little availab le in this line. When 
some people seem to be without even a 
manual with their micro , it must be 
difficult to get anywhere at all! 

With these thoughts in mind, and with 
experience of some prob lem s which 
peopl e have had, I thought that I wou ld 
briefly try to help if you are one of those 
who relies on a d isc doing something 
when you press Shift -Break . If not, 
please bear with me; there is some new 
PD software news later on. 

WHAT'S ON THE DISC? 
Not all PD libraries and user groups 
add a menu system to their discs, and 
all have at least some discs without 
menus or for which menus are not 
appropriate. Examp le s include 
collections of clip art, text files, screen 
images and similar non -program 
software. To find out wha t is on a disc 
(DFS or ADFS), use the command 
'*CAT'; thi s can be abbreviated to just 
'*.' (all BBC OS commands can be 
abbreviated to some degree, so long as 
the command ends in a full stop and 
contains sufficien t letters to identify it 
uniquely). After that, the way you deal 
with files varies; clip art, as a particular 
example, should be detailed in th e 
manual for your DTP package (if you 
don't have a manual, are you sure that 
you have a legal copy of the program?) . 

Text files, probably the most comm on 
problem area, are quite easy to deal with, 
using the "TYPE command; simply type 
*TYPE <filename>, replacing <filename> 
with the actual name of a file, of course . 
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Use Shift and Ctrl together to pause the 
output if there is more than a screenful of 
text. Alternative ly, if you have a Master 
series micro, you can load the file into the 
built-in text editor, EDIT, by typing 
*EDIT <Jilename>, or if you have a word 
processor, load the file into that. Either of 
the latter two alternatives is preferable, 
simply because the *TYPE command 
does not let you scroll back if you have 
missed something. A text editor or word 
processor gives you more control. 

Programs which are not accessed via a 
menu are usually Basic or machine code. 
There are straightforward ways of telling 
the difference, but if you have no 
experience, try CHAIN''filename" or 
*RUN filename. CHAIN"" is used to run 
Basic programs; *RUN does the same for 
machine code programs. If neither of 
th ese works, assume the file isn't a 
program, at least until you have the 
experience to investigate further. 

That's the end of my brief survival guide. 
It probably contains nothing at all new to 
many, but I know that some readers will 
find it useful as a starting point. 

FORTH COMPILER 
It may seem incongruous to go straight 
from a beginners introduction to th e 
FORTH language, but Martin Rigby has 
given me permission to distr ibute as PD 
a FORTH language compiler. Th e 
compiler is based on a standard source 
code file released by the Forth Interest 
Group, for another computer (actually 
th e Rockwell development machine 
System 65). Whilst the source is wr itten 
using 6502 assembler mnemonics, there 
must still have been a significant amount 
of effort involved on Martin's part, since 
the OS calls which the program must use 
are comple tely different. 
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He has converted most of the relevant 
calls, but warns that the result is not yet a 
complete FIG-Forth compiler, notably in 
not yet having disc-related functions 
included. However, the full source code 
is included, and is heavily commented, 
so if you have a real interest, there is 
plenty of opportunity to get involved 
and develop the compiler further. 

The source is compatible with "ASM" 
and "ADE" by System Software, and 
with Alan Phillips' excellent ROM-based 
public domain assembler, which has been 
mentioned previously in this column. 

BIBLE SEARCH 
Readers may remember a recent PD 
column in which I gave the story of how 
I converted the full text of the King James 
bible from an MS-DOS version. The story 
was accompanied by a request for a 
search program for use with the resulting 
5Mb of text files. Paul Goldsmith recently 
sent me just such a program, which does 
the job admirably. Thanks to him for his 
efforts; copies of the program have 
already been passed to interested parties. 

NEW AGE 
Geoff Gibbs has prepared a comprehensive 
set of programs on astrology, which will 
prepare an astro logical chart from 
informa tion which you supply and a 
collection of files on the subject of 'New 
Age' philosophy. To quote, "With the 
world in such a mess and the 
shortcomings of science and the 
politicians , it is time that alternative 
ideas are thought about." If you want to 
know something about the subject, this is 
perhaps a good place to start. 

That's it for this issue. Next time, I will 
treat you to an insight into the lighter 
side of running a PD library. [ID 
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Gravity and Orbits (Part 5) 
Cluf Blake rounds off his series on orbits. 

Our last program does not involve the 
movement of a spaceship, but shows the 
technique applied to mapping the 
gravity field around a number of bodies. 
To red uce ratios, the mass of each body 
is assumed to be directly proportional to 
its radius. 

THE PROGRAM 
Up to seven bodies may be specified, 
and a choice of plott ing zero slope 
conto urs , or maximum s lope lines-of­
force is given. The centre of each body is 
set by using the cross cursor and 
pressing key C, followed by moving the 
cursor to a point on the required 
circumference and pressing key R to 
determine the radius. 

As a first trial choose 2 bodies and zero 
slope contours. Position the cursor near 
to the lower left corner, and press 'C' . 
Then move the cursor to the right, 
halfway across the screen, and press 'R' . 
A disc will be drawn, which may be 
partially off screen. Move the cursor to 
the top right corner, and repeat, but 
make the rad iu s only a coup le of 
centime t res. After the last disc is 
comp leted, the screen clears before 
redrawing them and plotting sections of 
contour lines. These are similar to height 
contours on maps, but in this case 
represent levels in gravity pits. 

To imitate th e field around the nodal 
moon of part 4, plot six smaller discs in a 
circle, then cover them with a larger disc . 

When reviewing lines-of-force, note that 
only an initially stationary object would 
sta rt to track along a line. Moving objects 
cross ing a line, • will have their 
speed/direction modified by the force. 

(R)epea t or (Q)uit can on ly be selected 
when mapping is finished. 
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The first trial 

YOUR OWN DEMONSTRATIONS 
If you want to try your harid at 
simulated experiments, here are some 
suggestions. 
a) Increment a swinging pendulum and 

show that its motion is sinusoidal. 
b) Introduce air resistance and show that 

the swing dies away exponentially. 
c) If you are into electrics, apply the same 

requirements to a tuned circuit. You'll 
need to use some th ing like V=R·I, 
V=L ·dI, I=C·dV, where dI and dV are 
the increments corr esponding to 
mechanical velocity changes. 

d) Show how the level in a draining water 
tank or discharging capacitor var ies. 

e) Demonstrate the final position s taken 
up by corks carrying repelling ba r 
magnets, floating in water. 

I have done (a), and a problem similar to 
(c), so they are feasible. 

PROGRAMMING TECHNIQUES 
From the start it is best not to get bogged 
down with Laws-of-Motion in actual units 
of dista nce, velocity etc . The position of 
the spaceship will be defined by graph ic 
X,Yval ues, and velocity movement can be 
simulated by incrementing with fur ther 
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appropriate X,Y s tep values. Thus: 
Xs=Xs+Xv. Similarly the velocities can be 
increme n ted to represent accelerations: 
Xv=Xv+Xgp+Xgm, Xv=Xv+Xt. 

AJI the programs in this series follow the 
princip le of calculat ing the next move at 
each incremental step. Where a variable 
is common to more than one program, it 
has the same name. Similar variab les 
have similar names to fit the application. 
Thus : Xdp,Ydp for d istances to planet, 
an d Xdm,Ydm for dista nces to moon. 
The var iab les of the LUNAR program in 
pa rt 2 form a usefu l example, and are: 

Xdp,Ydp 
Rdps 
Rdp 

Xdm,Ydm 
Rdms 
Rdm 

Xs,Ys 
Xv,Yv 

Xgp,Ygp 

Xgm,Ygm 

Xt,Yt 

SPAC ESHIP-from-PLANET 
Distances 
Radial distance squared 
Radial d istance 

SPACESHI P-from-MOO N 
Distances 
Radial distance squared 
Radial distance 

SPACESHI P 
Position 
Positiona l steps due to 
velocities 
Change in velocity steps 
due to planet's gravity 
Change in velocity steps 
due to moon's gravity 
Change in velocity steps 
due to propu lsion thrust 

The initia l aim should be to ge t a 
satisfactory grap hic display on the screen 
by allocating suitable va lues to variab les 
and constants. If required, appare nt actua l 
units for d isplay can be obtained by using 
emp irica l fiddle fac tors . For examp le: 
ve l%=1NT(.85*Rv). Tr igonomet rica l 
conversio ns should be avoided to allow 
the program to incremen t at an acceptable 
rate. 

Having calcu lated a radius using the 
form R=SQR(X*X+ rY), it is unnecessary 
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to der ive the angle in order to obtain the 
trigo nometr ica l componen ts, because 
SIN(angle)= Y / R, COS(angle)=X/R, and 
TAN(a ngle)=Y/X. For instance, in 
Xgp=200QQ•Xdp/Rdp/Rdps: 
a) Xdp/Rdp is COS(angle), 
b) /Rdps is inverse square of distance, 
c) 20000 is an arbitrary mass constant to 

give acceptable movement on screen. 

,,-.,,,,,,,,\·,I f//////,1'///// ,,:, ','' ''''" "'e_:/ / / / / / / / / / /., , ........ :··,,,,,,,,.................... //.,,,,.///////,,, 
,~,,,,,,,,~ ~/////////,,, 
,,,,,,,,,~--- ---~////////,,, 

-~~~,~, , ,,--/ r~ ---///////~~; _______ ,,,,,,'////////////-------~~,,, /////~~~~-, ________ , /////.,..,..~----

/,///..-_, ___ ///.,..,.. __ _ --------- \ ,_, ___ _ __________ __.._....,..,.. ---
-----,,_,.,.,,...,.,,...,..,..,,,,,..,.,.. ,,-..----
.,...,..,...,.,,..,,,,,.,,,.,,,,,,,.,,,,.,.,,.,,..,,...// \ " ...................................... , 
///////// /// I,\\ ""''''' 
////////// I c,\ \"-"-''' ' 
/////////; \ \'"-"''' 
;///////// \ \"-"-""'' 
/////////; \\"-"-""' 
~(/~(/!/(~ \\\~'"~ 

A more complex map 

Sketching each basic vector diagram on 
paper is a great help in finding ways to 
simpl ify the calculations . In cases where 
an angle is required, cons ideratio n 
should be given as to whe t he r it is 
necessary to turn it into degrees. Usually 
calcu lations can remain in rad ians, while 
degrees are used for d isp lay only. 

I hope you come up with some intaesting 
projects - have fun! 

10 REM Program MAP 
20 REM Version B2.0 
30 REM Author Cliff Blake 
40 REM BEEBUG July 1993 
50 REM Program subject to copyright 
60 : 

100 DIM Xp(7),Yp(7),Rp(7) 
110 REPEAT 

120 M0DE7 
130 PR0Cinfo :g%:GET 
140 MODEO 
150 PROClayout:PROCplanets 
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160 PROCauto:VDU7 
170 REPEAT:g$::GET$:UNTIL INSTR("RrQq", 

g$) 
180 g%=ASC(g$} 
190 UNTIL g%=81 OR g%=113 
200 CLG:MODE7 
210 END 
220 : 

1000 DEF PROCauto 
1010 FOR y: 1015 TO 7 STEP -48 
1020 FOR x:15 TO 1263 STEP 48 
1030 PROCcalc 
1040 IF accept%=TRUE THEN PROCplot 
1050 NEXT x 
1060 NEXT y 
1070 ENDPROC 
1080: 
1090 DEF PROCplot 
1100 IF c%=1 MOVE x+Ym,y-Xm:DRAW x-Ym,y 

+Xm 
1110 IF c%=2 MOVE x+Xm, y+Ym: DRAW x-Xm, y 

-Ym 
1120 EJNDPROC 
1130 : 
1140 DEF PROCcalc 
1150 Xgt=O:Ygt=O 
1160 accept%=TRUE 
1170 FOR n%=1 TO p% 
1180 PROCdistance 
1190 IF accept%=TRUE THEN PROCgravity 
1200 NEXT n% 
1210 ENDPROC 
1220 : 
1230 DEF PROCdistance 
1240 Xd:Xp(n%)-x :Yd:Yp(n%}-y 
1250 Rds:Xd*Xd+Yd*Yd:Rd=SQR(Rds) 
1260 IF Rd<Rp(n%)+24 THEN accept%=FALSE 
1270 ENDPROC 
1280 : 
1290 DEF PROCgravity 
1300 Xg:Rp(n%)*Xd/Rd/Rds:Yg=Rp(n%}*Yd/R 

d/Rds 
1310 Xgt:Xgt+Xg:Ygt:Ygt+Yg 
1320 Rgts=Xgt*Xgt+Ygt*Ygt:Rgt=SQR(Rgts) 
1330 Xm:24*Xgt/Rgt :Ym=24*Ygt/Rgt 
1340 ENDPROC • 
1350 : 
1360 DEF PROClayout 
1370 *FX4, l 
1380 GCOL3, 1 
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1390 FOR n%=1 TO p% 
1400 x:640:y:512 :PROCcursor 
1410 VDU4:PRIJ\f1' TAB(0,29)SPC(79) 
1420 PRINT TAB(2,29)"Centre of Planet • 

;n%;" Then press key C" :VDU5 
1430 REPEAT 
1440 PROCrrove 
1450 UNTIL g%:67 OR g%=99 
1460 Xp(n%)=x:Yp(n%)=y 
1470 x=x+2:y=y-2:PR0Ccursor 
1480 VDU7 
1490 VDU4:PRIJ\fI' TAB(0,29)SPC(79) 
1500 PRINT TAB(42,29)"Radius of Planet 

• ;n%;" Then press key R" :VDUS 
1510 REPEAT 
1520 PROCrOC>ve 
1530 UNTIL g%=82 OR g%=114 
1540 Xr=Xp(n%}-x:Yr=Yp(n%)-y 
1550 Rp(n%)=SQR(Xr*Xr+Yr*Yr} 
1560 PROCcursor 
1570 VDU7 
1580 PR0Cdisc(Xp(n%},Yp(n%),Rp(n%)) 
1590 NEXT n% 
1600 GCOLO,l 
1610 *FX4,0 
1620 ENDPROC 
1630 : 
1640 DEF PROCrrove 
1650 g%=GET 
1660 PROCcursor 
1670 IF INKEY(-1) THEN inc%=20 ELSE inc 

%=4 
1680 IF g%:136 THEN X=x-inc% 
1690 IF g%:137 THEN X=X+inc% 
1700 IF g%:138 THEN y:y -i nc% 
1710 IF g%=139 THEN y:y+inc% 
1720 PROCcursor 
1730 ENDPROC 
1740 : 
1750 DEF PROCcursor 
1760 MOVE x-15,y:DRAW x+l5,y 
1770 MOVE x,y- 15:DRAW x,y+15 
1780 ENDPROC 
1790 : 
1800 DEF PROCplanets 
1810 CLS:CLG 
1820 FOR n%=1 TO p% 
1830 PROCdisc(Xp(n%),Yp(n%},Rp(n%)) 
1840 NEXT n% 

Continued on page 27 
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by David Fell 

The Beeb's graphics a re 
be tt e r than t hose on 
m ost micr os and you 
p ro bab ly use th em a t 
least some of th e time. 
When yo u do , yo u 
qu ickly come up against 
the fact that, regrettably, 
the re isn't a command 
on the model B to draw 
ci rcl es automatically. 
The obvious answ er is to 
write a procedure to do 
the job and , this month, 
I'll show yo u an 
effec tive wa y of doing 
this . The technique used 
is app licable elswhere, 
so may well be of 
interest to Master 
owners too. 

Like lots of things in life, 
the "obvious" way of 
drawing a circle is not 
necessar ily the bes t. I 
ha ve listed here a very 
s im ple circl e -d rawing 
procedure. 

It draws a c ircl e wi t h 
ce n tre at (x%,y %) and 
rad iu s r% grap h ics 
un its. It works perfectly 
well, but it is terribly s-1-
o-w. The main reason is 
that it has to work ou t 
no fewer th a n 72 s in e 
and cosine functions in 
drawing the circl e . 
Alth ough BBC Basic is 
generally ver y fast, its 
tr ig calcu lations are not 
its best featur e . 
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So , any routines whi ch use a lot of 
trigonometr y can be irritating ly slow. 
Ther e are ways around that and here' s 
one approach to drawin g circles without 
calcu lat ing a lot of sines and cosines. It 
relie s on tw o equat ions yo u ma y 
remember from school: 

Sin(A +B):S i n(A) *Cos(B)+Cos(A)*Si n(B) 
Cos(A+B)=Sin(A)*Sin(B)-Cos(A)*Cos(B) 

SIMPLE CIRCLE 
10000 DEF PROCcircle(x%,y%,r%) 
10010 LOCAL\ang, steps%,xtemp%,ytemp% 
10020 steps%=36 
10030 MOVE x%,y%+r% 
10040 FOR ang=2*PI/steps% TO 2.0l*PI 

STEP 2*PI/steps% 
10050 xtemp%=x%+r%*5IN(ang) 
10060 ytemp%=y%+r%*C0S(ang) 
10070 DRAW xtemp%,ytemp% 
10080 NEXT 
10090 ENDPROC 

Given the values of sine and cosine for a 
starting ang le and for the fixed angle we 
want to step in, these equat ions make it 
easy to calculate a w hole series of trig 
fu nctions . The procedure above uses 
steps of 10 degrees and calculates sines 
and cos ines for 10, 20, 30 degrees, etc . 
But: 

Sin( l Ol=Sin(O+lOI 
Sin(20l=Sin(l0+10) 
Sin(30)=Sin(20+10) 
Sin(40)=Sin(30+10) 
etc. 

Look at the equations above. If we know 
the sine and cosine of O and 10 degrees, 
we can calcu late the values for 20 
degrees. Having got there, 30 degrees 
follows, and then 40 degrees. So it goes -
calcula te the starting poi nt and the 
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increment (10 degrees in this case) and, 
from then, we need use on ly simp le 
arithmetic to find the sine and cosine for 
every step up to 360 degrees, or as far as 
we want. It's not a very good way of 
finding, say, just Sin(257), but it's perfect 
for a regular ser ies of calculat ions, and 
much faster than using the built-in trig 
functions. 

If you're still with me, here's how to use 
this trick to draw a circle . It does the 
same job as PROCcircle, plus a bit more. 
If fill% is TRUE, then it will draw a filled 
circle (i.e. a solid disc), rather than a line. 
It a lso speeds things u p by only 
calculating a quarter of the circle and 
drawing the 4 quadrants simul taneous ly. 

Lines 10020-10040 choose the number of 
steps in drawing the circle - big ones 
need more accuracy than little ones. 
Lines 10050 and 10060 calculate the fixed 
trig increments to use in the equations 
and line 10080 sets the initia l va lues of 
Sin(O) and Cos(O). The xo1%, yo2%, etc., 
are used to record the progress of the 4 
arcs. 

PAST CIRCLE 
10000 DEF PROCfastcir c (x%,y%,r%, fil l%) 
10010 LOCAL a%,ci nc,cos,p lotno%,sin, 

sinc,stemp, steps%,xol%,xo2%, 
xternp%,yol%,yo2%,ytemp% 

10020 st eps%=32 
10030 IF r%>300 THEN s~eps%=40 
10040 IF r%<50 THEN steps%=20 
10050 sinc=S1N(2*Pl/ steps %) 
10060 cinc=C0S(2*PI/steps%i 
10070 IF fi ll % THEN plotno%=85 EISE 

plotno%=5 
10080 sin=O:cos=l 
10090 xo1%=x%:yo1%=y%+r% 
10100 xo2%:x%:yo2~y%-r% 
10110 xo3%=x%:yo3%=y%+r% 
10120 xo4%=x%:yo4%::y%-r% 
10130 FOR a%=1 'ID steps% DIV 4 
10140 stemp=si n 
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10150 sin=sin *cinc+cos*sinc 
10160 cos=cos*cinc-sternp*sinc 
10170 xtemp%:r%*sin:ytemp%:r%*cos 
10180 MOVE xol%,yo1% 
10190 IF fill% THEN MOVE x%,y% 
10200 xol%=x%+xtemp%:yo1%=y%+ytemp% 
10210 PLOT plotno%,xol%,yo1% 
10220 MOVE xo2%,yo2% 
10230 IF fi l l% THEN MOVE x%,y% 
10240 xo2%:x%-xternp%:yo2%=y%-yternp% 
10250 PLOT plotno%,xo2%,yo2% 
10260 MOVE xo3%,yo3% 
10270 IF fi ll% THEN MOVE x%,y% 
10280 xo3%=x%-xtemp%:yo3%=y%+ytemp% 
10290 PLOT plotno%,xo3%,yo3% 
10300 MOVE xo4%,yo4% 
10310 IF fi ll % THEN MOVE x%,y% 
10320 xo4%=x%+xtemp%:yo4%=y%-ytemp% 
10330 PLOT plotno%,xo4%,yo4% 
10340 NEXT 
10350 ENDPROC 

Lines 10140 -10160 are th e important 
ones, actually calculating the sines and 
cosines by the equations above. The rest 
of the FOR loop is concerned with 
drawing the 4 arcs plus, if necessary, 
fi lling in the segments to the circle's 
centre to make a solid disc. 

To give you an idea of the routine's 
speed, it draws circles about 3.5 times 
faster than PROCcircle. Because PLOT85 
is inhere ntly slow, it is not quite so good 
at discs - its speed drops to around 1.8 
times. Overall, though, circles are drawn 
in fractions of a second - try it. 

The bes t way to find out what the 
procedure can and can't do is to play 
with it, and to incorporate it in your own 
programs . However, here is a demo 
program to give you an idea of the 
routine's speed: 

100 MODE 2 
llO REPEAT 
120 *FX 15,0 
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BEEBUG Workshop - Faster Graphics 

130 X%=200+RND(880) 
140 Y%=200+RND(640) 
150 R%=10+RND( 400) 
160 GCOL RND(4)-l ,RND(8)-1 
170 PROCfastcirc(X%,Y%,R%,TRUE) 
180 UNI'IL INKEY$(0)=" • 
190 END 

Ent er t hat sho rt program a long wit h 
PROCfastcirc. When you run it, it d raws 
rand om ly-p osi tioned d iscs o f random 
siz e, in random colo urs. The p rocess 
continue s un til you pres s the space bar. 

This te chniqu e of rapid ly calc ul atin g 
succ essive t rig va lues for s tead ily 
increasing ang les can be used in all sorts 
of calculations . Although it is most usefu l 
for graphics , there a re lots of other 
applications in which it can help. 

You might like to think how to extend 
PROCfastcirc to draw ellipses . A circle is 
just a sp ecia l form of ellipse . For 
sta rter s, try an ellipse wit h majo r axis 
(the Jong one) length 2a and minor axis 
2b, centred at (cen trex, cent rey). It s 
equations are: 

x=cent rex+(a*COS(ang)) 
y=centrey+Cb*SIN(ang)) 

When you've do ne that , how abo ut 
drawi ng ellipses at angles? It's not that 
d ifficult. Next month, I'll show you how 
to spee d -up th e calc u lat ion of ma ths 
functions. 

Note: this Workshop is based on one fi rst 
published in BEEBUG Vol.4 No.4. 

Gravity and Orbits (continuedfrom page 24) 

1850 ENDPROC 
1860 : 
1870 DEF PROCdisc(Xc,Yc,r ) 
1880 GCOLO,l 
1890 Ca=COS(PI/ 40):Sa=SIN(PI/ 40) 
1900 CA=l:SA=O:MOVE r *CA+Xc,r*SA+Yc 
1910 FOR A=l TO 80 
1920 Cp=CA:Sp=SA 
1930 CA=Cp*Ca-Sp*Sa:SA=Sp*Ca+Cp*Sa 
194'0 x=r*CA+Xc:y=r*SA+Yc 
1950 MOVE Xc,Yc:Pwr 85,x,y 
1960 NEXT .h,. 

1970 GCOL3, l 
1980 ElIDPROC 
1990 : 
2000 DEF PROCi nfo 
2010 *FXll 
2020 y$=CHR$131:c$=CHR$134:w$=CHR$135 
2030 PRil'1I' TAB(l2 ,2)y$+"GRAVITY MAP· 
2040 PRil'1I'' 'c$+"You can define up t o 7 

planets• 
2050 PRUIT c$+ "by centre and radius ." 
2060 PROCselectp 
2070 PROCselectc 
2080 PRINT' 'w$+" Press any key to start. 

2090 PRINT'W$+"After mapping is CO!llplet 
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e : • 
2100 PRINT wS+"Press R to Repeat for an 

other layout, • 
2110 PRIITT w$+"Press Q to Quit . · 
2120 *FX12 
2130 ENDPROC 
2140 : 
2150 DEF PROCselectp 
2160 PRINT'wS+•How many? •; 
2170 REPEAT:p%=GET-48:UN1'IL p%>0 AND p% 

<8 
2180 PRINT;p% 
2190 ENDPROC 
2200 : 
2210 DEF PROCselectc 
2220 *FX21 
2230 PRINT' 'c$+"Choose whether to map t 

he" 
2240 PRINT c$+"gravi ta t ional field with 

2250 PRINT'w$+"1 zero sl ope contours• 
2260 PRINT w$+·2 Maximum slope li nes o 

f force • 
2270 REPEAT:c%=GET-48:UNTIL C%>0 AND c% 

<3 
2280 PRI1'11' w$+"Choice is : ";c% 
2290 ENDPROC (ID 
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Br e e d • Ru o Busm~ GRAPmcs · for produ cing gra phs . char1s a nd d iagram s 
Vmro C ATALOGUER - cat al ogu e a nd pl1nt lab els for you r v1deo 
cassettes 
PRONE BOOK • an on-sc reen tele phone book wh ich can be eas ily 
edit ed a nd upda ted 
PER&oNALtsED LETTER•H&I\D !NGS · design a sty lish logo for your 
lett er heads 
APPOI.NTMENTS DIARY • a com puterised appointme n ts d iary 
MAPPING THE BRITISH ISLES • d raw a map o r the Britis h Isles a l 
a ny stte 
S ELECTIVE BReEOlNG · a s uperb gra ph ical d is play of se lect lve 
breeding of Insects 
THE EARTH FROM SPACE · draw a p icture o f the Ean h as seen 
from an y p<>lnt ln space 

PERSONALISED ADDRESS BooK - on -screen add ress and pho ne book 
PAGE D ESIG NER • a page- maki ng package fo r Epson compat ib le p rinters 
WORLD BY NIGHT AND DAY · a d isp lay o r the world showing n igh t and day ror an y Orne and date o r the year 

llrfill@ l]i&m.~ !'.I©!r ~ 
<llll) nlli'll ~ ~(ltlN) lllll(il £,'.o(l)!MI ~<Ml~ 

by David Spencer and Mike Wllllams 

Computers are often used for file handlln g applicatio ns yet this is a subject 
wh ich compute r use rs find difficult when it comes to developing their own 
pro&rrams. File Handling for All alms to change that by provtdlng an exte nsive 
and comp rehens ive intr oduction to the wrtting of file handling programs with 
parti cular reference to Bas ic . 
F'Ue Handling f or Ail writt en by highly experienced auth ors a nd p rog ramm ers David 
Spe nce r and Mike Williams. o ffers 144 pages of text supported by many useful program 
l1s11ngs. It ls aJID(.-<J al Basi c programmers. beginn ers and advanced users. and anybody inte rested ln File Handling 
and Databruies on the Beeb and lhe Arc. However. aU the Ille handling concept. • dis cussed are relevant lo mos! 
computer systems. making this a suuab le lntroducuon to file hand ltng for all. 
The book starts with an lntroductloo to the basic principles of file handling. and In the following chapters develops 
an In-depth look at the handl ing of dlfferenl l)lpes of flies e .g . se rial Illes. Indexed flies. d1rec1 acces• fl ies. and 
search ing and sor tlng. A separate chapter Is devoled to hierarchical and relaUona l database design . and the book 
concludes with a chap ter of practical advice on how besl to dc-vclop Blc handling programs. 

The copies covered by th e boo k Include : 
Card Ind ex Flies. Seria l Files. File Headers, Disc and Record Buffering. Using Pointe rs. 
Indexing Files, Searc hin g Techniques. Hashing Functions. Sorting Melhod~. 
Testing and Debugging. Networking Conflicts. File System Calls 

The associated disc contains comp lete working programs based on the routines described In the book and a copy of 
FUcr. a full-feature Database program originally pubUsbed In BEEBUC magaz ine. 

ASTAAD (80 track DFS ) • 
Applications n (80 track DFS) 
AppllcaUon 1 I Disc (40/80T DFSJ 
General UtUltles Disc (40/80T DFS) 
Arcade Games (40/80 track DFS) 
Board Games 140/80 track DFSJ 

Stock Code Price 
1407a £5.95 
141 1a £4.00 
1404a £4.00 
1405a £4.00 
PACla £5.95 
PBCla £5 .95 

~'U'dM.':J]) 
Enhanced ASTAAD CAD program for the 
Master, offering the following features: 
* full mouse and Joystick control * built-In print er dump * spee d Improvement * STEAMS im age manipul ator * Keyslrtps for ASTAAD and STEAMS * Comp r ehensi ve use r gu ide * Sample picture files 

ASTAAD (3.5" ADFS) 
Applications D (3.5" ADFSl 
Appllcatlollll I Disc (3.5" ADFSJ 
General Utmu .. Disc (3.5" ADFS) 
Arcade Games (3.5" ADFS) 
Board Games (3.5" ADFSI 

Stock Code Price 
1408a £ 5.95 
1412a £4.00 
1409a £4.00 
1413a £4.00 
PAC2a £5.95 
PBC2a £5 .95 

All prica include VAT wru.re appropriate. For p&p see Membership page. 

RISC Development:s Ll:d , 117 Hal:fleld Road . SI: Albans . Herts ALI 4JS . 



SOLITAIRE • an elegant lmplcmentaUon of this ancient and fascinaung 
one·~player game , a nd a complete solution for tho..,e I.Vho are unable to 
find It for themse h•es. 

Rou. or HONOUII • Soore as many points as possible by throv.1ng the 
Ovc dice In thJs on -screen version of 'Yahtze'. 

PATlENC~ - a very addi cllve \'t.r.510n of one or I.he oldes t nnd m,,st 
popula,r ga m~ of Palk"llcc. 

EL£VEN88S • another popula r version of Patience · l•y down cards on 
the c.able In Um:c by three grid and start turn ing them over unUI thc-y 
add up Lo ckvcn. 

CRJBBAGE • an authentic JroplcmeotaUon of thl• very JradlUonal card 

i£lD. • • • • •• 

••••• 
game (Qr tv.'<>. where the objl"<:l IS lo sc~ore pOi.nls (or varlous oomblm•Uons and sc..-qucnet8 of cards . 

Tw!DDIZ • a clo:;c rdaUvc of Sam Uoyd's sl!dlng block puz,Je and Rubik's cube , where you have to move numbers round a 
gnd 10 match a pat.tern . 

CHI NESE CHEQUERS • a trad JUonal board game for Jwo player.;. where U,e object IS lO move your oountcro. foUowlng a 
patte rn . and occupy the opponcnfs field. 
Ac&S H.tce • anothe r addlcuve game of PaUcnoc. where the object Is to remove the cards from the table and flnlsh with the 
aces at the head of each oolumn. 

CR098WORD EorroR · for designing. ed tun g and solvtng 
crosswords 
MONTHLY DESK DIARY · " rnonth -to •vtew calendar which can a lS-O 
be pnnccd 
SD l..A.NOSCAPES • generates three dlmc nsl o nal la nd scapes 
REAL TIME CLOCK · a real lime dtgllal alam, cloc k displayed on 
the screen 
RUNNING FOUR TEMPERATURES • calibrates and p lots up 10 four 
tempcratun:s 
JULIA SETS - fascinat ing extensions of the Mande lbrot se l 
FOREIGN LANOUAGE 1'EsTER · foreign characte r definer and 
la nguage teste r 

SHARE ll'IVESTOR · ass ists dectslOn making when buying and selltng shares 
LABEL PROCESSOR . for des lgnJ ng and prlntlng labels on E:pso n oompaubl e printers 

GEORGE AND THE DRAOON • Resc ue 'IUdeoos Hilda' from the Dames 
of the dragon. but beware the Dytng am,,.,; and the movtng holes oo 
the Door. · 

EBONY CASTLE • You. 1 he k.ade r of a secret band . have been 
captured and thrown In 1he dungcons of the infamous Ebony Cas tle. 
Can you escape back 10 the countryside. flghung off the dead ly 
spiders on the way and collecUng the key,; necessary to unlock the 
coloured doors? 

Kl<IGBT QUEST • You are a Knight on a qucsc 10 flod the lost crown. 
hidden doop 1n the ruins of a weird castle 1nhabllc::d by dangcr-.Jus 
monsters and protected by a greedy guardian. 

PITFALL PETE · Collec1 all U1e dlamonds on the screen. bui try not 10 

trap yourself when you dislodge the many boulders on your way. 

BUILDER Bos · B<Jb Is trapped on the bottom of a building iliars being demolished. Can you help him build his way out? 

MINEF!2LD • Find you r way through this grid and lry to defuse lhe mines before they explode. bul beware the monsters 
which Increasingly hinder your progress. 

MANIC MU:BANIC · l'ry lo collect all the spanner.; and reach the broken-down general or. before the factory freezes up. 

QUAD • Yoo "1U have hours of entertai nment trying 10 get all lhese different $hapes 10 flt. 

StoekCodc 
File Handling for All Book BK02b 
File Handling for All Disc [40/801' DFSI BK05a 
Joint Offer book and disc 140/801' DFSI BK04b 

Price 
£9.95 
£4 .75 

Stock Code Price 

Magscan (40 DFSI 0005a 
Magscan (80T DFSI 0006a 
Magscan (3.5" ADFSI 1457a 

£ 11.95 
£9 .95 
£9.95 
£9 .95 

File Handling for All Disc 13.5" ADFS I 
Jo int Offer book and disc (3.5" ADFSJ 
Magscan Upgrade (40 DFSI 
Magi.can Upgrade 180T DFSI 
Magscan Upgrade 13.5" ADFS) 

All prices include VAT where appropriate. For p&.p st,e M<?mb<?Nh ip pag,,. 

Tel. (0727) 840303 Fax . (0727) 860263 

BK07a 
BK06b 
OOl la 
OO!Oa 
1458a 

£4.75 
£ 11.95 

£4 .75 
£4 .75 
£4 .75 



512 512 Forum 
by Robin Burton 

The ma in item 
this month 
results from a 
reader's letter, 

which a lso reminded me of comments 
David Harper made when he sen t the 
latest copy of PCCE to me. 

USEFUL SOFTWARE? 
A while ago John Sutton wrote to me 
with his observations on the program s 
from 28 cover d iscs of various PC 
magazines over the past couple of years. 
In fact there's so much informat ion that I 
can't see how to use it directly here, and 
of course it relates to magaz ines which 
you either al ready have, or you don't. 
However, it does prompt me to mention 
magazines as one cheap potential source 
of DOS software which some of yo u 
might not have tried. 

You probably remember that (8-bit) BBC 
micro magazines included a cover disc 
from time to time, altho ugh it was a 
pretty rare even t . Moreover, however 
infrequent they were they were never 
regular, I'd guess partly because of cost, 
but equally because of content. 

8 b it BBC magazine cover discs 
invariably con tained eithe r a 
demonstra tion of a new application or, 
more likely , a cut-down version of a 
game. These were obvious ly promotions, 
intended to tempt the reader into buy ing 
the full vers ion of the software, usually 
at full price. Without doubt the software 
publishers contributed most if not the 
entire cost of the disc, since it was really 
just another form of advert ising. . 
While a free preview or demonstration of 
software is no bad thing if you happen to 
be interes ted in that particular (type of) 
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program, I'd guess that few users really 
found these disc of much interest. 
However, you did at least gain a free d isc 
out of the deal if nothing else. 

In shor t, cover discs on BBC micro 
magazines were of limited interest or use 
despite their rarity. They never · contained 
fully wor king software as I recall, and no 
publisher ever made the menta l leap 
from a promotional disc to a cover disc 
containing, for example, reader supplied 
usab le and use ful uti li t ies, thoug h 
BEEBUG has always supplied a 
magazine disc as an optiona l item. 

In many ways this mirrors the fact that, 
despite the number of 8-bit BBC micros 
sold (estimates vary, but over 1.5 million 
is a conservative figure) neither 
shareware nor PD go t off the ground 
unt il very late in the machine's life. I 
reckon that Alan Blundell had his wor k 
cut ou t start ing h is BBC PD operatio n 
and he deserves all the support he gets, 
especially now that some 512 discs and 
ex-commercial programs are included. 

PC MAGAZINES 
In contrast to BBC micro magazi nes, the 
majority of PC magazines nowadays do 
include a cover disc, many of them 
every month and in some cases two 
discs are prov ided. Of course, the use of 
the wor d 'free' is open to deba te, but 
you can't complain if a magazine offers 
a cover disc (or two), has more pages 
than Acorn User or Micro User have 
ever had (combine d!) and still cos ts no 
more than ei th er of them did seve ra l 
years ago . 

There are goo d reasons for the 
differe nce, so we shouldn't judge 
Redwood or Europa too harshly. PC 
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magazine publishers aren't just being 
a ltru is t ic, they have a much large r 
circ ulation than BAU or MU ever did. 
You' ll also fi nd that out of, say, 400 
pages half is advertising space in most 
of them. Volume production means low 
unit costs anyway, but add high 
advertising reven ues too and it equals a 
low cover price wit hout pain. Those are 
the econom ics, bu t all the reader need 
do is be pleased with the situation and 
take adva n tage of it. 

I haven't surveyed the market for yo u, 
a visit to any large newsagent will 
accomp lish that, but a good example is 
Computer Shopper. (No, I have no 
con nection with it excep t as an 
occasional purchaser .) 'Shopper' 
doesn't always have a cover disc, but it 
does always include sections for 
Archimedes, Amiga, Atari and 
Macintosh as well as PCs, yet only this 
year it increased its pr ice from £1.20 to 
£1.49. How dreadful! 

PC Direct also sells at a similar pr ice, 
but some publica tions are d istinc tly 
more pro fit orien ted . At the other end 
of the scale are magazines cost ing twice 
that amo unt and more. One that comes 
to mind, although it does have a cover 
disc and occasiona lly hi ts SOO pages, 
has an advertis ing content jus t as high 
as any bu t on ly glossier paper to justi fy 
its stu nn ing p rice. I sugges t that nei ther 
t he t h rifty nor the env ir onmentally 
conce rn ed s h ou ld be amo ngst its 
cus tomers. 

A quic k look at the contents , and one or 
two judi cious test purc hases , will soo n 
show w h ich m agaz ines a re t he bes t 
value, are the most interesting, and are 
the most likely to offer usef ul p rograms 
for you r 512. Th ere a re occas iona lly 
de mos on PC cover d iscs just as the re 
were on BBC d iscs , but just as often a 
few and sometimes 50 or more sma ll 
DOS ut ilities will appea r on a disc. 
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One prob lem for most 512 users is that 
mos t PC cove r discs are 3.5 inch these 
days . Some magazines are sti ll published 
with both 3.5 and 5.25 inch discs and you 
buy the one tha t sui ts, though note that 
5.25" discs are always 360K whi le 3.5" 
discs are 720K, so the two don't always 
provide the same (or the same quanti ty 
of) software in any given issue . Othe rs 
are produced only with 3.5" discs, but 
you can return the disc to swap it for a 
5.25", although tha t 's obv ious ly less 
convenient. 

CO MPATIBILITY PO IN TERS 
With regard to the programs you'll find 
on PC cove r d iscs, ove rall the range of 
problems is typical for the 512, but some 
genera l guidelines will help a bit. 

All executable PC programs are one of 
two type, .COM or .EXE (there are no 
.CMD files in MS-DOS) and this is the 
fir st indica tor. Both types contain 
machine code, but they're quite different 
in terna lly and in how they we re 
prod uced . A bi t more explanation w ill 
help you to see why this is and how it 
can affect 512 compat ibili ty. Nat urally 
these points can be applied to programs 
from other sources too. 

COM programs are writ ten in assembly 
language wh ich is directly converted into 
a program file by a single operation. 
No te that direc t pr og r am assembly 
a lways produces a COM file, even if the 
source code is in several separa te files 
and/ or uses a lib rary . Because of this 
one -shot approach, COM files must be 
less than 64K in size, altho ugh they can 
access any memo ry in the mach ine and 
expand internal storage as muc h as they 
like once they're runn ing. 

An asse mb ler's job is only to conve rt 
so urce code directly into machi ne code 
by a straight forward look-up procedure, 
wit hou t add ing any thing and w ithout 
making any assumptions . As a resul t, if 
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the programmer didn't write the 
in s tr uct ions in t he source it doesn't 
happen in the prog ra m. There are no 
'pre-packed' facilities in assemb ly code, 
so external functions are normally 
accessed via standard DOS interrupts. 
This is simple, fast and memory efficient, 
prime reasons for using an assembler in 
the first p lace. 

ln general mos t COM programs are 
wr itten with XT compu ters in mind, and 
s ince these, like the 512, have limit ed 
memory and r un on ly DOS, COM 
programs are a good bet for the 512. One 
or two f)1agazines definitely tend to cater 
for this market as much or more than 
Windows, and so they're always worth 
checking when yo u pass the magazine 
racks. 

Magazine cover disc COM programs will 
be ut iliti es, covering a wide range of 
purposes, some it must be said pretty 
obscure, but always remember tha t disc 
util ities are gene rally the least re liable 
sort of program for the 512. 

Despite potentia l disc prob lems, and 
the fact that some programs seem to be 
answers looking for questions, one or 
tw o gems appear from time to time. For 
example, a whi le ago I came ac ross a 
program called CODE whic h I find 
extremely use fu l. You can supp ly ei ther 
a te lep hone exchange nam e when yo u 
call CODE, in which case it will return 
the STD dialling code for that 
exchange, or you can supply a dialling 
code and it will tell you the exchange it 
be longs to. CODE is simp le and neat, 
when I have a dialling code I wan t to 
identi fy, it's jus t abou t the perfect too l 
for the job. 

By contras t, EXE programs, even if 
writ ten for DOS, are much less likely to 
run in the 512 than COM progrnms. In 
detai l there are a large number of causes 
of potentia l problems in the 512 but, 
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graphics apart, troubles can, in general, 
be explained as follows. 

Producing an EXE file isn't a s ingle 
process. Various modules or sections of 
the final program can be and often are 
written separate ly, some t imes using 
different languages. These modules (even 
if there is only one) are first assemb led or 
compiled into separate object modu les. 
Th is produces one or severa l lumps of 
machine code, but these aren't yet 
programs, they must be converted into 
an executable program file wh ich is done 
by a linker. This, as its name implies, 
links the various raw pieces of code 
together to form the finished program. 

If a ll the source modu les are wr itte n in 
assemb ler it's probab le that the resulting 
program will be as likely to run in the 512 
as a COM file. However, since EXE 
programs can be larger than COM files and 
not many people have assembler expertise, 
sou rce code is usua lly written in a high­
level language such as C. This is easier and 
faster to wri te in than assemb ler, in par t 
because 1/0 functions in hig h leve l 
languages are provided by libraries of 
's tanda rd' rou tines whic h can be called, 
such as STDIO (standard 1/0) in C. These 
routines a re written by the comp ile r 's 
authors, not the program's, and are added 
into the program at compile time. 

Unfortunate ly, the subroutine libraries of 
many recent PC compilers, regardless of 
language , either rely heavi ly on, or make 
assumptio ns about the enviro nmen t in 
which they run and will produce 
programs th at d isp lay s imilar 
charac teris tics . For examp le, rather than 
using DOS interrupts for keyboard input 
or p rinter outpu t, both of which are slow, 
but they all work even in the 512, some 
la nguages' library routi nes insist on 
reading or wr iting ports d irectly. 

The trut h is tha t these devices are slow 
too, so in fact the DOS functions are 
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perfectly adeq uate for most pu rposes 
an d pee king or poking memory-mappe d 
I /0 gains no t h ing. Even so, it's a 
common technique and if tha t's how a 
language's library routines work that's 
how all the programs compiled by that 
language will work too, with the resu lt 
tha t they wo n' t work in a 512. Knowing 
this doesn't make life any easier, but it's 
impor tant to remember it's no t usually 
the application itself that's the cause of 
troubles, it's the way it was produced. 
This is why compa tibility is a more 
common problem with recent versions of 
some EXE programs . 

Finally, leav ing program types and 
getting back to magazine discs, it hardly 
needs saying, bu t I'd bet ter - any 
magazine (disc) aimed primarily at 
Windows will be a waste of time and 
money for 512 users. 

Despi te some problems, ma ny PC 
magazines do offer another worthwhile 
source of p rograms for the 512. You can 
not only keep up to date with latest PC 
developmen ts, you can have a good read 
and perhaps gain a useful utility or two by 
spending only a couple of powids or so. 

MORE 512 SPECIALS 
I don ' t yet know how popular the 
sof tware offer in last month's Forum will 
be, but I've deci ded to do it again and 
throw in three of my own programs 
which , like David's were originally 
wri tten for my own convenience. 

This time yo u get a disc copying 
p rog r am ca lled FASTBACK w hi ch , 
unlike PC programs does hand le 800K 
d iscs (pl us the othe r sizes) and which 
will dup licate a disc as fast as the 512 can 
do it by using all the ava ilable memory 
for both reads and writes . By comparison 
DISK is 50% slower. 

Accompanying FASTBACK are two 
other programs. The seco nd is SAK 
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(Seek And Kill) wh ich loca tes any file 
or files matc h ing a given name (which 
can be wil dcar ded) in any directory on 
any drive. For eac h occ urrence of a 
ma tching name yo u have the option of 
deletion . This can be very useful if you 
sometimes find you have a number of 
redundant *.TMP, *.BAK or sim ilar 
fi les hanging around wasting disc 
space . 

The third prog ram is DESTROY, wh ich 
likewise accepts a (wildcarded ) nam e 
and offers de let ion, but this time the 
matched object can be either a file or a 
directory , in the latter case including any 
subdirector ies and files. One DESTROY 
command can replace any number of 
separa te DELs, CDs and RDs and 
effectively also offers a way of wiping a 
comp lete disc clean which is very much 
faster than reformatting. 

Both SAK and DESTROY can remove 
system and hidden files d irectly, bu t both 
are totally safe because positive 
co n firmatio n is needed before eithe r 
deletes anything. Also, to de lete 
directories and all the ir co nt en ts in 
DESTROY you really have to insist tha t it 
does so. 

You won't need these p rograms every 
day, bu t when you do they can save a 
lot of e ffor t and time. The cos t's th e 
same as before, £2.00, so at 60p a 
program it doesn't take much to just ify 
them. A s be fo re , w r it e t o me c/o 
Essen tial Software if you'd like them. 

If anyone else has a masterpiece of code 
that th ey t h ink migh t be useful to 
fellow 512 users (and whic h is all you r 
own wor k) send me a co py and, if I 
agree w ith you and can accumula te two 
or th ree of them there'll be anothe r 
offer . 

Next month I'll finally ge t ro und to 
PKZIP. 
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Sound (3) 
~St Alan Wrigley continues his description of the BBC 

micro's sound system. 
course ENVELOPES s lowly until the key is released, 

The previous two whereupon it will die fairly quickly. Of 
ar ticles on the sound system have been course, in real life the envelope wi ll be 
concerned with the use of the Bas ic more complex than this - the amp litude 
keyword SOUND. The sounds we have will be unlikely to rise and fall in neat 
produced so far have var ied in pitch, stra ight Jines. Neverthe less, a good 
amplitu de and dura tion, and we have approximation to a natural envelope can 
also intro duced an element of noise. The be made by this method, and so it lends 
one main charac teristic of a sound so far itself very well to computerisa tion . 
missing is its envelope, and that is what 
we are going to look at this month . 

An envelope describes how the amplitude 
of a sound (and/or its pitch as we will see 
later) changes over the durat ion of the 
sound. An envelope can therefore be 
thought of as a graph of amplitude against 
time, and is often represented in this form 
in diagrams. Figure 1 shows a typical 
envelope. Here the amplitude of the sound 
rises sharply to its peak, then falls off 
rapidly until it reaches a kind of plateau, 
from where it decays more slowly until at 
some point it is terminated fairly abruptly. 

Figure 1. A Typical amplitude envelope 

A note played on a piano is of this type. 
When you hit a key, there is a sharp burst 
of sound, and then the note fades away 
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This type of enve lope is known as an 
Attac k-Decay -Sustain -Release (or ADSR) 
envelope, reflecting the four phases of 
the enve lope. The at tack phase describes 
the increase in amplitu de from zero to its 
maximum leve l; the decay phase is the 
period during which the ampli tude falls 
rapid ly to a more sustainable leve l; the 
susta in phase refers to the period of 
slower d ecay (or in many cases 
comple tely stable ampli tude); and the 
release phas e describes the final 
term ina tion pe ri od o f the so und. 
Synthesisers normally allow the 
characteris tics of all these phases to be 
set indepe nden tly, thu s enabl ing many 
different kinds of sound to be imitated. 

BBC Basic provi des a power fu l 
ENVELOPE command which allows you 
to do th e same for so un ds produce d 
using the SOUND command. The use of 
ENVELOPE is qui te complex, and you 
may we ll find tha t yo u need to 
exper iment a grea t deal in order to 
ach ieve the results you want . 

THE ENVELOP E COMMAN D IN 
DETAIL 
Normally up to four d ifferent envelopes 
can be defined at any one time. These are 
n umbered 1 to 4, and the enve lope 
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number is g iven as part of the 
ENVELOPE comman d's parame ters, as 
we wi ll see in a moment. Before an 
enve lope will have any effect, however, 
we must tell the computer when 
a SOUND command is issued Parameter 
that we want it to be controlled 
by an enve lope. This is very 
easy - since the envelope 
describe s the amplitude 
charac teristics of the sou nd, we 
do not need the A (amplitude) 
parame ter, so we rep lace it with 
the envelope number . If you 
remember from the p revio us 

N 
T (bits 0-6) 
T(bit7) 

Pl1 
Pl2 
Pl3 
PN1 
PN2 
PN3 
AA 

ar ti cles, this parame ter was AD 
always zero or nega tive when 
refer ring directly to amplitu de; AS 

by. making the parame ter AR 

positive we can specify the 
enve lope numbe r instead (1-4). ALA 

For example, consi der the ALD 
following lines: 

Fi rst Course 

M, AD, AS, AR, ALA, P.LD 

Figure 2 g ives a brie f descr ipt ion of 
each parameter, and they wi ll now be 
explained in more detail. 

Range 
1 lo4 
1 to 127 
Oor1 

-12810 127 
·128to 127 
·128to 127 
Oto255 
0 to255 
0 to255 
·127 to 127 

·127to0 

·127 to 127 

·127too 

Oto 126 

Oto 126 

Function 
Envelope number 
l ength of each step in centiseoonds 
O = auto-repeat pitch envelope 
1 = don't repeat pitch envelope 
Change of pitch per step in section 1 
Change of pitch per step in section 2 
Change of pitch per step in section 3 
Number of steps in section 1 
Number of steps in section 2 
Number of steps in section 3 
Change of amplitude per step during 
attack phase 
Change of amplitude per step during 
decay phase 
Change of amplitude per slep during 
sustain phase 
Change of amplitude per step during 
release phase 
Target amplitude level at end of 
attack phase 
Target amplitude level at end of 
decay phase 

SOUND 1,-15,1 00,5 
SOUND l ,2,100,5 Figure 2_ Parameters to the ENVELOPE command 

In the first line, the sound is prod uced at 
max imum volume; in the second, the 
amplitude of the sound is regulated by 
enve lope 2. 

The ENVELOPE comma nd it self is 
followed by 14 paramete rs, so take a 
deep breath an d read on . Because of the 
command's com plex ity, the rest of this 
mont h 's article will be devote d to an 
exp lanat ion o f the parame te rs. Th is 
means a lot of theory, I'm afrai d, but next 
mon th we will go throug h the pro cess of 
developi ng some actual examp les. If you 
don't unde rstand all the theory a t first , 
re-read the parts tha t are p uzz ling you 
an d expe rime nt w ith the command as 
much as you can . 

The parame ters are as follows : 
Et-.VElDPE N, 'I, ?Il, PI2, Pl5, PKi, PN2, ?K:,, 
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N spec ifies the enve lope number. This 
shou ld match the number given in the 
SOUND command which is to be 
contro ll ed by the envelope. Fo ur 
enve lopes (1-4) are available as stan dard, 
but if your progra m doesn't make use of 
the Basic file-hand ling statement BPUT# 
at all, then up to i 6 envelopes (1-16) may 
be defined. 

To help you tailor the enve lope to you r 
ow n needs as accu rat el y as poss ibl e, 
each phase can be brok en down into a 
numbe r of steps of eq ua l du ration . As 
you can see from Figu re 2, many of the 
other parame ters make use of this. For 
examp le, wi th AA you can determ ine 
how shar p the at ta ck grad ien t is by 
spec ifying the amplitude increase per 
step. The bottom 7 b it s of the T 
parame ter (bits 0-6) enable you to set 
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First Course 

the step length (in centiseconds) which 
will be used over the en tire envelope. 
Since this value will be used by nil the 
other parameters that rela te to the step 
length, you shou ld choose it with care. 
You may need to experiment with 
different step lengths until the sound is 
right. 

Clearly the lengths of the attack and 
decay phases are determi ned by the 
step leng th (T), the volume change per 
step (AA and AD) and the number of 
steps required to reach the target 
volume (ALA and ALD). For example, 
if T is l, AA is 1 and ALA is 100, the 
attack p hase w ill last 1 second. 
Similarly, the length of the release 
phase is determined by the number of 
steps required to get to zero from the 
leve l at the end of the sustain phase. 
However, the length of the susta in 
p hase itself cannot be determined 
so lely by the envelope parameters. This 
is where the D (duration) parameter of 
the SOUND command comes in. This 
specifies the length of the sound from 
the start of the attack to the end of the 
sus tain. Thus the sus tain leng th will be 
duration-(attack+delay) . Note that if D 
is shorter than the attack or attack-plus ­
de lay p hases, t he soun d w ill be 
terminated before it reaches the sustain 
level. 

I mentione d earlier that an envelope 
can describe p it ch as w ell as 
amp litude. Both types of envelope are 
covered in one ENVELOPE command, 
the p itch element being determined by 
Pll - PN3 . If you don't wan t the pi tch 
of the sound to ch ange w h ile it is 
p layi ng, then Pll - PN3 shou ld all be 
set to zero. However, many sounds do 
a lter their pitch ove r time (a siren, for 
examp le), and these parameters allow 
you to cater for this. The pitch 
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envelope consists of three sections; for 
each of these you can set the number 
of steps (using PNl - PN3) and the 
change of pi tch per step (PI1 - PI3), 
and the va l ues for each section are 
independent of each other . 

The pitch envelope is also independe nt 
of the amp litude envelope. This is 
important, since for some sounds the 
two may coincide in t ime, whi le for 
others they may not. An examp le of the 
first might be a cat miaowing - t he 
p itch tends to rise and fall wi th the 
amplitude of the miaow. An example 
of unsynchron ised enve lopes wou ld be 
a police siren approac h ing and then 
disappearing in to the distance - here 
the pitch of the siren changes 
repeatedly between the two levels 
w hile the amplitude slowly increases 
and then dec reases (unfortunately the 
Doppler effect can' t be achieved within 
a single sound - there have to be some 
limitations!). 

In the case of the siren, the p itch 
enve lope repeats over and over again 
for the duration of the sound. In other 
cases you may wa nt the pitch enve lope 
to take effec t once only at the start of 
the sound, after whic h the pit ch 
remains constant. This is determine d by 
th e to p bit of the T parame ter. By 
defau lt this is zero, meani ng the pitch 
envelope auto-repea ts, bu t if you set it 
to 1 then it doesn' t repea t. 

Next month I will look at the remaining 
param eters and describe some examp les 
of the use of ENVE LOPE. In the 
mean time, you might like to try out the 
following example: 

10 ENVELO?E l,2 , l ,- 1,1,10,20,10,i,O,O, 
-1, iOO, 100 
20 SOUND 1.1, 100,80 

All will be expla ined next month! ® 
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More Hide and Seek 
Marshal Anderson looks at more complex game structures. 

If you went Snib hunting last month you 
should by now have sent a fair few to 
meet their programmer. This month I 
want to look at some thing a little more 
complex but, aga in, the idea is to give 
you a basic game which you can jazz up 
in all sorts of we ird and wonderful ways. 

TH IS TIME IT'S GRIBBITS 
The Gribbit is not qu ite as aggressive as 
the Snib in as much as it isn't hunting 
you (usually). It sleeps in a network of 
caves a plan of which you see below. 

3 

7 

A cunning plan 

Type in the listing below and, using the 
plan, have a go at hu n t ing down the 
Gr ibbit - th en try it without the map. 
Some care and strategy will bring yo u 
success every time , with levels 1 and 2, 
bu t level 3 should be quite a challe nge. 
The spec ific differences between the 
levels are discussed below. 

In programming terms we have to deal 
with this quite d ifferently from the Snib 
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grid; each cave has to have its lin ks to 
other caves specifically stated. Th is is 
done in the DATA statements in lines 
2470-2620. The order of the statements 
reflects their cave number so line 2470 is 
the data for cave 1. To make life easy, the 
data of each cave is padded out with 
zeros to 5 items, the maximum number of 
links for any cave (see the map above). 
Every time you wanted to know the links 
for a cave you could do a READ but this 
is rather slow so the whole lot is read into 
an array in PROCinitialise which also sets 
up the HAZARDS% array. 

Once we've initia lised things and printed 
out the instruc tions with PROChello, we 
need to se t up the actual game. 
PROCstartnewgame fi rst ge ts the 
difficulty level in DIFF%. Next it sets up 
the pit traps (to fall into), giant bats (to 
carry you aroun d), the Gribbit's position 
and your starting poin t in case yo u wan t 
to play the same game again. If DIFF% is 
1 line 2360 makes two of the 
HAZARD%() elements -1, one ba t and 
one pi t, so they don't appea r in any of 
the rooms. This is the game at its easiest. 

Now you're in trouble 

In the actual game the first procedu re we 
use is PROCwhereamI which prints your 
position and the rooms you can move to; 
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More Hide and Seek 

the variable YOUAREHERE% keeps 
track of your position. Once we know 
where we are we need to check if any of 
the hazards are in adjoining rooms -
PROCanynews does this. What it is 
looking for is a match between any of the 
cave numbers in HAZARD %() and the 
caves you could move into . In a purely 
arbitrary way elements 1 and 2 are used 
for the bats, 3 and 4 for the pits and S for 
the Gribbit. For each match it finds it 
prints a message. If there are two sets of 
bats or pits the respective message is 
printed twice. 

Obviously it's a Big Clue if yo u see two 
lots of bats or pits from one room; this is 
where difficulty level 3 comes in. The bit 
of code at the end of lines 1480 and 1490 
will make sure that, even if there are two 
lots of bats or pits there will only be one 
message printed making their locations 
more difficult to guess . 

Now we know where we are and what is 
in the caves around us we get the choice 
of moving or shooting. FNwhatnow gets 
the choice here using GET$ and accepts 
upper and lower case. Depending on the 
reply PROCmove or PROCshoot are called 
and they both use INPUT to get the 
relevant cave number. Cave numbers are 
checked to make sure they are va lid and 
lines 1170 and 1570 check for a Return 
with no number typed - this avoids a 
move into room 0. 

If we're moving and the move is legal 
th en YOUAREHERE% is updated; if 
we're shooting then thing s get more 
complicated. PROCshoot also checks for 
a valid cave to shoot into - only adjacent 
ones are accep table - and it then checks 
HAZARD5%(5) to see if you have hit the 
Gribbit. If you have, PROCgotim displays 
a message and PLAYING% is set to 
FALSE so the game will drop out of the 
loop. If you miss the target thing s get a 
bit more interesting: from a game design 
ang le there's no point in just letting your 
player s hoot into all the surrounding 
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caves when they smell the Gribbit - that's 
no game at all. What we do is move the 
Gribb it if they miss, possibly into the 
cave they're in, so there's a real incentive 
to work things out s trategically. 

Having moved or shot, there is a check 
on the new location in PROChowaml. 
This shifts you abo ut if you've got bats, 
and double checks the new location so 
you can get more bats, drop down a hole 
or meet the Gribbit . If yo u go down a 
hole or meet the Gribbit it ends the game. 

SO, WHERE NEXT? 
The basic game already has three levels 
of difficulty; the more hazards there are 
to be avoided, and the less information 
you give about them, the more difficult 
the game is. Moving the Gribbit more 
often will certainly sp ice things up, you 
could move it each time you come across 
the bats or you could shift it after a 
certa in number of moves to make the 
player get their act together. If you were 
feeling really nasty you could change its 
position at totally random times. 

The next thing is cave system design . The 
more connections there are to each cave 
the more difficult it is to play the game . 
Linkages betwee n caves needn't be two 
way or in any way logical and they could 
even change as the game goes on 
(rockfa lls?), you could also write a 
procedure to construct totally random 
systems. You could try multip le Gribbits, 
have things that chase you and catch up 
if you stay in the same area too long, 
have torch batteries that run out so that 
new ones have to be fou nd , there's 
plenty of scope. In fact, there's no reason 
why you sho uld not develop this into full 
blown adventure game. There's also all 
the ideas about presentation that I wrote 
about last month. 

While you're developing and testing all 
this yo u will probably find PROCinfo 
useful. Presently it just prints out the 
contents of HAZARD %() and you bung it 
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somewhere useful in the game loop, it 
always helps to know wha t's really going 
on - at least that's what my dear m um 
used to tell me - so give it a go and let us 
see the results. 

10 REM Program Gribbit 
20 REM Version Bl .O 
30 REM Author Marshal Anderson 
40 REM BEEBUG July 1993 
SO REM Program subject to copyright 
60 : 

100 MODE 1 
110 PROChello 
120 PROCinitialise 
130 PROCstartnewgame:CLS 
140 PR00.1hereamI 
150 PROCanynews 
160 IF FNwhatnow:"M" PROCmove ELSE PRO 

Cshoot 
170 PROChowamI 
180 IF PLAYING% GOTO 140 
190 ON FNished GOTO 130,200,210 
200 Ph~YING%=TRUE:YOUAREHERE%=HAZARD%( 

6) :CLS:GOTO 140 
210 PRIITT' • • ·Byeeeeeeeee" 
220 END 
230 : 

1000 DEF FNished 
1010 PRINT'•• · ·You can:• •• '"l) Hunt ano 

ther Gribbit"' ' '"2) Hunt the same Gri bbi 
t 11

' ' '
113) Go home. " 

1020 INPUT · •· "Enter your choice" ;CHOIC 
E% 
1030 :CHOICE% 
1040 : 
1050 DEF PROChello 
1060 CLS 
1070 PRINI'"You are about to hunt these 

caves for a rabid Gribbit•• ' "You are ann 
ed with an infinite number ofnot -very-in 
tellige nt personal missiles• 
1080 PRINI'' "You hunt the Gribbit by its 
unpleasant smell, you will smell it wh 

en it · s one room away. • 
1090 PRHll" "You will be asked if you wi 

sh to Move orShoot . You will then be ask 
ed which roornyou want to ·move or shoot 
nto . • 
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1100 PRitfi" "If you hit the Gribbit you 
win, there 's plenty more where that came 

from.• ••If you shoot and miss you will 
wake the Gri bbit and it will move - anyw 
here . " 

1110 PRINT' "If you are ever in the same 
room as the Gribbit you will expire fro 

m the sme11. •• •watch out also for giant 
bats and" • "bottomless pits! " 

1120 PROCpak 
1130 ENDPROC 
1140 : 
1150 DEF PROCshoot 
1160 INPUT'• "Shoot into which room· ;AIM 

% 
1170 IF AIM%=0 GOTO 1160 
1180 CANSHOOT%=FALSE 
1190 FOR X%:l TO 5 
1200 IF AIM%=R00MS%(Y0UAREHERE%,X%) CAN 

SHOOT%=TRUE 
1210 NEXT X% 
1220 IF NOT CANSHOOT% PRINT' ' "The missi 

les aren't that bri ght, " '" try again• • ' :P 
R00.1hereamI :GOTO 1160 
1230 IF AIM%=HAZ.i\RD%(5) PROCgotirn ELSE 

PROCmoveim 
1240 ENDPROC 
1250 : 
1260 DEF PRCOTioveim 
1270 NEWGRIB%:RND(15)+1 
1280 THESAME%=FALSE 
1290 FOR X%=1 TO 4 
1300 IF NE1t/GRIB%:HAZARD%(X%) THESAME%=T 

RUE 
1310 NEXT X% 
1320 IF THESAME% GOTO 1270 
13 30 HAZARD% ( 5) =NE\•~RIB% 
1340 CLS:PRINT"" Missed!"""You hearth 

e Gribbet moving . ... .. ' 
1350 ENDPROC 
1360 : 
1370 DEF PROCgotim 
1380 CLS 
1390 PRINI'"This Gribbi t eats cordite! " ' 

• "Well done, oh mighty hunter. • 
1400 PLAYING%=FALSE 
1410 ENDPROC 
1420 : 
1430 DEF PROCanynews 
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1440 PRINT' 
1450 FOR X%=1 TO 5 
1460 FOR Y%=1 TO 5 
1470 IF HAZARD%(X%)<>R00MS%(YOUAREHERE% 

,Y%) GOTO 1510 
1480 IF X%=1 OR X%=2 PRINT' "You hear ba 

ts ! " : IF DIFF%=3 X%=2 
1490 IF X%=3 OR X%=4 PRINT' "You feel a 

breeze !": IF DIFF%=3 X%:4 
1500 IF X%=5 PRINT' "You smel l Gribbit ! ! 

!" 
1510 NEXT Y% 
1520 NEXT X% 
1530 ENDPRCC 
1540 : 
1550 DEF PROCillove 
1560 INPUT' '"Move to which room" ;NEWROO 

M% 
1570 IF NEWROOM%=0 GOTO 1560 
1580 CANMOVE%=FAI.SE 
1590 FOR X%=1 TO 5 
1600 IF NEWROOM%:ROOMS%(Y0UAREHERE%,X%) 
CANMOVE%=TRUE 
1610 NEXT X% 
1620 IF NOT CANMOVE% PRI1'11''' "I t hink yo 

u • re lost , try again "" : PROCwhereamI :GOT 
0 1560 
1630 YOUAREHERE%=NEWROOM% 
1640 CLS 
1650 ENDPRCC 
1660 : 
1670 DEF PRCChowamI 
1680 OOPS%=0 
1690 FOR X%=1 TO 5 
1700 IF YOUAREHERE%=HAZARD%(X%) 00PS%=X 

% 
1710 NEXT X% 
1720 IF OOPS%=0 ENDPRCC 
1730 IF OOPS%=1 OR OOPS%=2 PROCbat s :GOT 

0 1680 
1740 IF OOPS%=3 OR OOPS%=4 PROChole 
1750 IF OOPS%:5 PRCCgotchya 
17 60 ENDPRCC 
1770 : 
1780 DEF PROCbats 
1790 YOUAREHERE%:RND(15)+1 
1800 PRI1'1l'' '"Giant bats carry you to ro 

om " ; YOUAREHERE% ' ' 
1810 ENDPROC 

40 

1820 : 
1830 DEF PROChole 
1840 PRINT"You just fell d01N11 a very la 

rge hole!· 
1850 PI.J.YING%:FALSE 
1860 ENDPROC 
1870 : 
1880 DEF PRCCgotchya 
1890 PRINT'' ' "You just bumped into a Gr 

ibbet ! "' •or it just bumped into you. "' • I 
t's bad news either way I 'm afraid.• 
1900 PLAYING%:FALSE 
1910 ENDPROC 
1920 : 
1930 DEF FNwhatnow 
1940 PRI1'11''' ' "Do you want to Move or Sh 

oot?" 

% 

1950 A$:GET$ 
1960 IF A$="rn" A$="M" 
1970 IF A$="S" A$="S" 
1980 IF A$<>"M" 1'.ND A$<>"S" GOTO 1950 
1990 =AS 
2000 : 
2010 DEF PRCCinitialise 
2020 DIM HAZARD%(6) 
2030 DIM ROOMS%(16,5) 
2040 RESTORE 
2050 FOR X%=1 TO 16 
2060 FOR Y%=1 TO 5 , • 
2070 READ R00MS%(X%,Y%) 
2080 NEXT Y% 
2090 NEXT X% 
2100 ENDPROC 
2110 : 
2120 DEF PROCpak 
2130 LOCAL X% 
2140 PRINT' '" Press a key• 
2150 X%=GET 
2160 ENDPROC 
2170 : 
2180 DEF PROCwhereamI 
2190 PRINT'You are in room ";YOUAREHERE 

2200 PRINT' ' "Passages go to rooms • ; 
2210 FOR X%=1 TO 5 
2220 IF ROOMS%(YOUAREHERE%,X%)>0 PRINT; 

ROOMS%(YOUAREHERE%,X%); " • ; 
2230 NEXT X% 

Co11ti1111ed on pnge 46 
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Very Big Numbers (Part 2) 
Harry Fensom goes a step further into Big Maths. 

Th is m on t h ' s pr og ram s pro v ide 
multipl ication and divi s ion of int egers 
up to several thousand dig its. 

NOTES ON PROGRAMMING 
METHODS 
Storage and indexing are the same as in 
the + and - pr ograms you saw last 
m ont h . Th e a lgorithm used for 
mu ltiplication uses the usua l successive 
add itio ns followed by shi fting o f the 
arr ays. The divisi on is similar but uses 
tr ial s ubtra c tions, reverting to the 
prev iou s part ial remainder when the 
su btrac tion produ ces a negative resu lt. 

USING THE PROGRAMS 
Enter the listin gs given below, save them 
and then run them. In both program s 
you will first be asked for the maximum 
number of digits you wish to use; keep 
in mind that a larg e valu e wi ll take a 
longe r time to pr oc ess. Note tha t th e 
result of a multiplication may require up 
to the s um of the number of digits in the 
two numbers entered. You will then be 
ask ed to ent e r the first and second 
number s o f the operation you want to 
carry out; numb ers are entered as yo u 
usually do with the most significant dig it 
first, i.e. from left to righ t. The numb er is 
terminated w ith the Return key. 

The terms multiplicand and multiplier are 
the first and second numbers entered in 
a mul tipli cat ion, and the product is the 
result. Similarly the dividend and divisor 
a re the two nu mbers entered for 
divis ion, and the quotient is the result . If 
the qu o tient is not an integer , i.e. not a 
whole numb er, then the remainder is also 
g ive n. Thu s the qu ot ient times th e 
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div isor plu s the remainder equal s the 
dividend. This qu otient and remainde r 
ar e equ iva lent to DIV and MOD in 
ordinar y Basic. Once both number s have 
been ent e red the calcu lati on wi ll take 
pla ce and will be d ispla yed whe n 
comp lete. You may have to wait awhi le 
for very large numbers; for example, a 
5000 d igi t m ulti p lica tion may tak e 
possibl y 10 minute s, wh ile divisio n of 
the same length may take more than half 
an hour - not including the time it takes 
you to en ter the numbers! However 1000 
digit division may only take 2 minute s . 

Next month we'll tackle the longer and more 
complex task of fi nding square roots. 

Listing 1 

10 REM Program MULlarg 
20 REM Version B.4.2c 
30 REM Author Harry W Fensoo 
40 REM BEEBUG July 1993 
50 REM Program subject to copyright 
60 : 

100 INPUT"Maximum no. of digits •m%:rna 
x%=rn%+2:bytes%=max%/2 

ll O PROCinit 
120 PROCassernble 
130 CI.S 
140 ?ar%=?opdlp%:ar%?1:opdlp%?1:CALLcl 

ear 
150 ?ar%=?opd2p% :ar%? l=opd2p%?1 :Ci'l.Lcl 

ear 
160 ?ar%=?resp%:ar%?1=resp%?1:CALLclea 

r 

r 

r 

170 ?ar%:?hdlp%:ar%?l =hdlp%?1:C/\LLclea 

180 ?ar%=?hd2p%:ar%?l=hd2p%?1:CALLclea 

190 ?tpl %:opdl%MOD256:tpl %?l =opdl%DIV2 
56 

200 PROCenter ("Mult ipl icand") 
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56 
210 ?tp1%=opd2%MOD256:tpl%?l=opd2%DIV2 

220 PROCenter ("Multiplier ") 
230 CALLmult 
240 PROCdisplay ( "Product ", hd2p%) 
250 END 
260 : 

1000 DEF PROCinit 
1010 DIMbu% max%,opdl% bytes%,opd2% byt 

es%,res% bytes%,hd1% bytes%,hd2% bytes% 
1020 DI.Mme% &240 
1030 opdlp%=&70:opd2p%=&72 
1040 bup%=&74:tp1%=&76 
1050 tp2%=&78:tp3%=&7A 
1060 len%=&7C:mz%=&7E 
1070 x%=&80:f lag%=&82 
1080 resp%=&84:cnt%=&86 
1090 ar%=&88:r ev%=&8A 
1100 aux%=&8C:y%=&8E 
1110 cy%=&90:hdlp%:&92 
1120 hd2p%=&94 
1130 oswrch=&FFEE 
1140 ?opdlp%=opd1%MOD256:opdlp%?l =opd1% 

DIV256 
1150 ?opd2p%=opd2%MOD256:opd2p%?l=opd2% 

DIV256 
1160 ?bup%=bu%MOD256:bup%?l=bu%DIV256 
1170 ?resp%=res%MOD256:resp%?1=res%DIV2 

56 
1180 ?mz%:bytes%MOD256 :mz%?1:bytes%DI.V2 

56 
1190 ?hdlp%:hdl%MOD256:hdlp%?l=hdl%DIV2 

56 
1200 ?hd2p%=hd2%MOD256:hd2p%?l=hd2%DIV2 

56 
1210 ENDPROC 
1220 : 
1230 DEF PROCenter(N$} 
1240 PRINT' "Ente r "N$" as DEC digits;" ' 

• MS Digi t first & end with Return• 
1250 ?ar%=?bup%:ar%?l =bup%?1:CI\LLclear 
1260 1%=0 
1270 REPEAT • 
1280 Al%:GET-48:I FA1%=79I%:I%-l:VDU127: 

GOT01280 
1290 IFA1%<10ANDA1%>-1PRINT;A1%; :I%?bu% 

=Al % 
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1300 I%=I%+1 
1310 UNTILI%=max%ORA1%=-35 
1320 IFI%=1GOT0130 
1330 ?len%:(I%-2}MOD256:len%?l=(I%-2)DI 

V256 
1340 ?bup%:bu%MOD256:bup%?l =bu%DIV256 
1350 CALLinpt 
1360 ENDPROC 
1370 : 
1380 DEF PROCdisplay(N$,T%) 
1390 IFN$<>" "PRINT' N$" = • ' 
1400 ?ar%=?T%:ar%?l =T%?1 
1410 CALLdisp 
1420 PRINT' 
1430 ENDPROC 
1440 : 
1450 DEF PROCassemble 
1460 F0Rpass%=0T02STEP2 
1470 P%=mc%: (OP'I'pass% 
1480 .inpt LDY#O 
1490 LDAlen%:STAcnt% 
1500 LOAlen%+1:STAcnt%+1 
1510 CLC:LDAbup%:ADCcnt%:STAbup% 
1520 LDAbup%+1:ADCcnt%+1:STAbup%+1 
1530 . iloop LDA(bup%},Y:STA(tp1%),Y 
1540 SEC:LDAcnt%:SBC#l:STAcnt% 
1550 LDAcnt%+1:SBC#0:STAcnt%+1 
1560 BCCiexit 
1570 SEC:LDAbup%:SBC#l:STAbup% 
1580 LDAbup%+1:SBC#O:STAbup%+1 
1590 LDA(bup%),Y 
1600 ASLA: ASLA: !>SL.I,: ASLA 
1610 ORA(tpl%), Y:STA(tpl%}, Y 
1620 CLC:LDAtp1%:ADCffl:STAtpl% 
1630 LDAtpl%+1:ADC#0:STAtpl%+1 
1640 SEC:LO.?sbup%:SBC#l: STAbup% 
1650 LDAbup%+1:SBC#O:STAbup%+1 
1660 SEC:LDAcnt %:SBC#l: STAcnt% 
1670 LDAcnt%+1:SBC#O:STAcnt%+1 
1680 BCSiloop 
1690 . iexit RTS 
1700 : 
1710 .disp LDY#O:LDX#O 
1720 LO.l\mz%:STAcnt%:LDAmz%+1:STAcnt%+1 
1730 .brd CLC:LD~.ar%:A.DCcnt%:STAtp1%:ST 

.ll.tp2% 
1740 LDAar%+1:ADCcnt%+1:STAtpl%+1:STAtp 
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2%+1 
1750 LDA(t pl%),Y:LSRA:LSRA:LSRA:LSRA 
1760 CPX~l:BEQpnt 
1770 CMP#O:BEQnxtl:LDX#l 
1780 .pnt CLC:ADCff48:JSRoswrch 
1790 .nxtl LDA(tp2%),Y:AND#&F 
1800 CPX#l:BEQpnt2 
1810 OlP# 0: BEQrpt : LDX#l 
1820 .pnt2 CLC:ADC#48:JSRoswrch 
1830 .rpt SEC:LDAcnt%:SBCkl:STAcnt% 
1840 LDAcnt%+l: S8C#0:STAcnt%+1 
1850 BITcnt%+1:BPLbrd 
1860 TXA:BNEdexit 
1870 LDM48 :JSRoswrch 
1880 .dexit RTS 
1890 : 
1900 .clear LDY#O 
1910 LDP.mz%:STAcnt%:LDAmz%+1:STAcnt%+1 
1920 .brc CLC:LDAar%:ADCcnt%:STAtp2% 
1930 LDAar%+1:ADCcnt%+1:STAtp2%+1 
1940 LDA#O:STA(tp2%),Y 
1950 SEC:LDAcnt%:SBC#l:STAcnt% 
1960 LDAcnt%+1" :SBCii0:STAcnt%+1 
1970 BITcnt%+1:BPLbrc 
1980 RTS 
1990 : 
2000 .mul t LDYHO 
2010 STYtp3%:STYtp3%+1 
2020 .mbc STYcnt% 
2030 .mclbc STYrev% 
2040 CLC:LDAopdlp%:AOCtp3%:STAtp1% 
2050 LDAopdlp%+1:ADCtp3%+1:STAtpl%+1 
2060 LDA(tpl%),Y 
2070 LDXcnt%:BPundbc2 
2080 LSRA:LSRA:LSRA:LSRA 
2090 .mdbc2 AND~&F:BEQsdg:STAaux% 
2100 .adlp STYy%:STYy%+1 
2110 LDPmz%:STAx%:LDAmz%+1:STAx%+1:STYc 

y% 
2120 .inm CLC:LDAopd2p%:ADCy%:STAtpl% 
2130 LDAopd2p%+1:ADCy%+1:STAtp1%+1 
2140 CLC:LDAhdlp%:ADCy%:STAtp2% 
2150 LDAhdlp%+1:A[)Cy%+1:STAtp2%+1 
2160 SED 
2170 CLC:LDAcy%:BEQconl 
2180 SEC 
2190 .conl LDA(tp1%),Y:ADC(tp2%),Y:STA( 
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tp2%),Y 
2200 CLD 
2210 STYcy%:BCCcon2 
2220 LDA#l:STAcy% 
2230 .con2 CLC:1DAy%:AOCffl:STAy% 
2240 LDAy%+1:ADC#0:STAy%+1 
2250 SEC:LDAx%:SBC#l:STAx% 
2260 LDAx%+1:SBC#O:STAx%+1 
2270 ORAx%:BNEinm 
2280 LDAcy%:BEQdcnd: INCrev% 
2290 .dcnd DECaux%:BNEadlp 
2300 .sdg 1DA(hdlp%),Y:AND#&F 
2310 LDXcnt%:BPLsdl 
2320 ASLA:l>SLA:ASLA:ASLA 
2330 .sdl PHA 
2340 CLC:LD.l\hd2p%:AOCtp3%:STAtp1% 
2350 LDAhd2p%+1:ADCtp3%+1:STAtpl%+1 
2360 PLA:ORA(tpl%),Y:STA(tpl%),Y 
2370 LDAmz%:STAy%:LDAmz%+1:STAy%+1 
2380 .shb SEX::LDAy%:SBC#l: STAy% 
2390 LDAy%+1:SBC#O:STAy%+1 
2400 CLC:LD.l\hdlp%:t>.DCy%:STAtpl% 
2410 LDAhdlp%+1:~.DCy%+1:STAtpl%+1 
2420 LDA(tpl%),Y:PHA:AND#&FO 
2430 LSRrev%:ORArev% 
2440 ROR~:RORA:RORA:ROR~ 
2450 STA(tpl%),Y:PLA:AND#&F:STArev% 
2460 LDAy%:OR~y%+1:BNEshb 
2470 DECcnt%:LDAcnt%:CMP#&FF:BNEnojmp 
2480 JMPmdbc 
2490 .nojmp CLC:1DAtp3%:ADC#l:STAtp3% 
2500 LDAtp3%+1:ADC#O:STAtp3%+1 
2510 SEC:LDAtp3%:SBCmz% 
2520 LDAtp3%+1 :SBCmz%+1 :BCSmexit 
2530 JMPmbc 
2540 .mexi t RTS 
2550 ] :NEXT:ENDPROC 
2560 : 
2570 END 

Listi11g 2 

10 REM Program DIVlar g 
20 REM Version B.4.2c 
30 REM Author Harry W Fensom 
40 REM BEEBUG July 1993 
50 REM Program subject to copyright 
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100 INPUT'Maximum no. of digits "m% :ma 
x%=m%+2:bytes%=max%/2 

110 PROCinit 
120 PROCassembl e 
130 Cl.S 
140 ?ar%=?opdlp%:ar%?1=opcllp%?1:CALLc1 

ear 
150 ?ar%=?opd2p%:ar%?l=opd2p%?1:CALLcl 

ear 
160 ?ar%=?resp%:ar%?l=resp%?1:CALLclea 

r 
170 ?ar%=?remp%:ar%?l=remp%?1:CALLclea 

r 
180 ?ar%=?partp%:ar%?1=partp%?1:CALLcl 

ear 
190 ?tpl%=opdl%MOD256:tp1%?1=opdl%DIV2 

56 

56 

200 PROCenter{"Dividend') 
210 ?tp1%=opd2%MOD256:tp1%?1=opd2%DIV2 

220 PROCenter{"Divisor ") 
230 err%=USRdiv 
240 IFerr%>0 PRINT' ''Div i sion by zero ! 

• :END 

250 PROCdisplay('Quotient • ,resp%) 
260 PROCdisplay ( 'Remainder ", remp%) 
270 END 
280 : 

1000 DEF PROCinit 
1010 DIMbu% max%,opd1% bytes%,opd2% byt 

es%,res% bytes%,r em% bytes%,part% bytes% 
1020 DIMmc% &2CO:opdlp%=&70 
1030 opd2p%=&72:bup%=&74 
1040 tpl%:&76:tp2%:&78 
1050 tp3%=&7A:len%=&7C 
1060 mz%=&7E:x%=&80 
1070 flag%=&82:resp%=&84 
1080 cnt%=&86:ar%=&88 
1090 rev%=&8A:aux%=&8C 
1100 y%=&8E:cy%=&90 
1110 remp%=&92:paitp%=&94 
1120 oswrch=&FFEE 
1130 ?opdlp%=opd1%MOD256:opd1p%?l=opd1% 

DIV256 
1140 ?opd2p%:opd2%MOD256:opd2p%?1=opd2% 
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IV256 
1150 ?bup%=bu%MOD256:bup%?1=bu%DIV256 
1160 ?resp%=res%MOD256:resp%?l =res%DIV2 

56 
1170 ?remp%=rem%MOD256:remp%?l=rem%DIV2 

56 
1180 ?mz%=bytes%MOD256:mz%?1=bytes%DIV2 

56 
1190 ?partp%=part%MOD256:partp%?l:part% 

DIV256 
1200 ENDPROC 
1210 : 
1220 DEF PR0Center(N$) 
1230 PRINT"'Enter "N$" as max ";m%;' DE 

C digits;•" ' MS Digit first & end with R 
eturn " 
1240 ?ar%=?bup%:ar%?1=bup%?1:CALLclear 
1250 I%=0 
1260 REPEAT 
1270 Al %:GET-48:IFA1%:79I%=I%-l :VDU127: 

GOT01270 
1280 IFA1%<10ANDA1%>-1PRINT;Al%; :I%?bu% 

=Al% 
1290 I%:I%+1 
1300 UNTILI%:max%0RA1%:-35 
1310 IFI%=1GOT0130 
1320 ?len%={I%-2)MOD256:len%?l:( I%-2)DI 

V256 
1330 ?bup%=bu%MOD256 :bup%?1=bu%DIV256 
1340 CALLinpt 
1350 ENDPROC 
1360 : 
1370 DEF PROCdisplay(N$,T%) 
1380 IFN$<>'"'PRINT'N$' = " 
1390 ?ar%:?T%:ar%?1:T%?1 
1400 CALLdisp 
1410 PRINT' 
1420 ENDPROC 
1430 : 
1440 DEF PROCassemble 
1450 F0Rpass%=0T02STEP2 
1460 P%=mc%:[OPTpass% 
1470 .i npt LDY#O 
1480 LDAlen%:STAcnt% 
1490 LDAlen%+1:STAcnt%+1 
1500 CLC:LDAbup%:ADCcnt%:STAbup% 
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1510 LD~.bup%+1:ADCcnt%+1:STAbup%+1 
1520 .iloop LDA(bup%),Y:STA(tp1%),Y 
1530 SEC:LDAcnt%:SBC#l: STAcnt % 
1540 LDAcnt%+l:5BC#0:STAcnt%+1 
1550 BCCiexit 
1560 SEC:LDi\bup%:SBC#l:ST~bup% 
1570 LDAbup%+l :5BC#0:STAbup%+l 
1580 LDA(bup%),Y 
1590 ASLA:ASLA:ASL.~:ASLA 
1600 ORA(tp1%),Y:STA(tp1%) ,Y 
1610 CLC:LDAtpl%:ADC#l:STAtp1% 
1620 LDAtp1%+1:ADC#O:STAtp1%+1 
1630 SEC:LDAbup%:SBC#l: STAbup% 
1640 LDAbup%+1 :SBC#O :5Tllbup%+1 
1650 SEC:LDAcnt%:SBC#l:STAcnt% 
1660 LDAcnt%+1:SBC#0:STAcnt%+1 
1670 BCSiloop 
1680 .iexit RTS 
1690 : 
1700 .disp LDY#O:LDXUO 
1710 LDAmz%:STAcnt%:LDAmz%+1:STAcnt%+1 
1720 .brd CLC:LDAar%:ADCcnt %:STAtpl %:ST 

Atp2% 
1730 LDAar%+1:/1.JJCcnt%+1:STAtp1%+1:STAtp 

2%+1 
1740 1DA(tpl%),Y:LSRA:LSRA:LSR~:LSRA 
1750 CPX*l:BEQpnt 
1760 CMP#O:BEQnxtl:LDX#l 
1770 .pnt CLC:AOC~48:JSRoswrch 
1780 .nxtl LDA(t p2%), Y :AND#&F 
1790 CPXal:BEQpnt2 
1800 CMP#O:BEQrpt:LDX#l 
1810 .pnt2 CLC:ADC#48:JSRoswrch 
1820 .rpt SEC:LDAcnt%:SBC#l:STAcnt% 
1830 LDAcnt%+1:SBC#O:STAcnt%+1 
1840 BITcnt%+1:BPLbrd 
1850 TXA:BNEdexit 
1860 LDAff48:JSRosvrrch 
1870 .dexit RTS 
1880 : 
1890 .clear LDY#O 
1900 LDAmz%:STAcnt%:LDAmz%+1:STAcnt%+1 
1910 .brc CLC:LDAar%:ADCcnt%:STAtp2% 
1920 LDAar%+1 :AOCcnt%+1 :STAtp2%+ 1. 
1930 LDA#0:STA(tp2%),Y 
1940 SEC:LDAcnt%:SBC#l:STAcnt% 
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1950 LDAcnt%+1':5BC#0:STAcnt%+1 
1960 BITcnt%+1:BPLbrc 
1970 RTS 
1980 : 
1990 .div LDY#O 
2000 STYaux% 
2010 LD~.mz%:STAcnt%:LD.l\mz%+1:STAcnt%+1 
2020 .~Lcnt%:ROLcnt%+1:INCcnt%:BNEckz 
2030 INCcnt%+1 
2040 .ckz LDArnz%:STAx%:LDAmz%+1:STAx%+1 
2050 STYy%:STYy%+1 
2060 .dz CLC:LDAopd2p%:ADCy%:STAtp1% 
2070 LDAopd2p%+1:ADCy%+1:STAtp1%+1 
2080 LDAcy%:ORA(tpl%),Y:STAcy% 
2090 INCy%:BNEdnl:INCy%+1 
2100 .dnl LDAx%:BNEdn2:DECx%+1 
2110 .dn2 DECx%:LDAx%:ORAx%+1:BNEdz 
2120 LO.Acy% :CMP#O :BNEdbc 
2130 JMPdverr 
2140 .dbc LDAopdlp%+1:STAy%+1:LDAopdlp% 

:STAy% 
2150 JSRrv 
2160 DECcnt%:BNErdb 
2170 LDAcnt%+1:BNEnofin 
2180 JMPdvexi t 
2190 .nofin DECcnt%+1 
2200 .rdb CLC:LDAremp%+1:STAy%+1:LDArem 

p%:STAy% 
2210 JSRrv 
2220 STYaux% 
2230 .sbc S'I'iy%:STYy%+1 
2240 LD~.mz%:STAx%:LDAmz%+1:ST.l\x%+1 
2250 LDA#l: STAcy% 
2260 .in d CLC:LD~remp%:.~ %:STAtpl% 
2270 LDAremp%+1 :~.DCy%+1 :STAtpl%+1 
2280 CLC:LDAopd2p%:ADCy%:STAtp2% 
2290 LDAopd2p%+1:ADCy%+1:STAtp2%+1 
2300 CLC:LDAPartp%:ADCy%:STAtp3% 
2310 LDApartp%+1:~.JJCy%+1:STAtp3%+1 
2320 LDAcy%:BEQcy0:SEC 
2330 .cyO STYcy% 
2340 SEO 
2350 LDA(tpl%),Y:5BC(tp2%),Y:STA(tp3%), 

y 

2360 STYcy%:BCCccl:LDA#l:STAcy% 
2370 .eel INCy%:BNEdn3:INCy%+1 
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2380 .dn3 LDAx%:BNEdn4:DECx%+1 
2390 .dn4 DECx% 
2400 LDAx%:ORAx%+1 
2410 CLD 
2420 BNEind 
2430 LDAcy%:CMP#l:BEQnoloop 
2440 JMPdbc 
2450 .noloop CLC:LDAaux%:ADC#&10:STAaux 

% 
2460 LDAremp%:STAx%:LDAremp%+1:STAx%+1 
2470 LDApartp%:STAremp%:LDApartp%+1:STA 

remp%+1 
2480 LDAx%:STApartp%:LDAx%+1:STApartp%+ 

1 
2490 JMPsbc 
2500 .dvexit :LDAmz%:STAcnt%:LDAmz%+1:ST 

Acnt%+1 
2510 .dbcd CLC:LDAopdlp%:ADCcnt%:STAtpl 

% 
2520 LDAopdlp%+1:ADCcnt%+1:STAtp1%+1 
2530 CLC:LDAresp%:ADCcnt%:STAtp2% 
254 0 LDAresp%+ 1 : l>JX:cnt %+ 1: STAtp2%+ 1 
2550 LDA(tpl%),Y:STA(tp2%),Y 
2560 SEC:LDAcnt%:SBC#l: STAcnt% 

2570 LDAcnt%+l:S8C#0:STAcnt%+1 
2580 8ITcnt%+1:BPI,jbcd 
2590 RTS 
2600 .rv LDAy%+1:STArev%+1:LDAy%:STArev 

% 
2610 LDA.rnz%:STAx%:LDAmz%+1:STAx%+1 
2620 STYy%:STiy%+1 
2630 .shd CLC:LDArev%:.1~DCy%:STAtp1% 
2640 LDArev%+1:ADCy%+1:STAtpl %+1 
2650 LDA{tpl%),Y:PHA:AND#&F 
2660 ASLaux% :ORAaux% 
2670 ROLA:ROLA:ROLA:ROLA 
2680 STA(tp1%),Y:PLA:AND#&FO:STAaux% 
2 690 INCy% : BNEdn5 : INCy%+ 1 
2700 .dn5 LDAx%:BNEdn6:DECx%+1 
2710 .dn6 DECx% 
2720 LDl1x%:ORAx%+l:BNEshd 
2730 RTS 
2740 : 
2750 .dverr LDA#l 
2760 RTS 
2770 ] :NEXT:ENDPROC 
2780 : 
2790 END 

More Hide and Seek (continuedfrom page 40) 

2240 ENDPROC 
2250 : 
2260 DEF PROCstartnewgame 
2270 PROChowhard 
2280 FOR X%=1 TO 6 
2290 HAZARD%(X%)=RND(15)+l 
2300 Y%=-l:REPEAT:Y%=Y%+1 
2310 UNI'IL HAZARD%(Y%)=1-L~ZARD%(X%) ORY 

%=X%-1 
2320 IF HAZARD% (Y%) =I-L~ZARD% (X%) GOTO 22 

90 
2330 NEXT X% 
2340 YOUAREHERE%=HAZARD%(6) 
2350 PLAYIN3%=TRUE 
2360 IF DIFF%:l HAZARD%{1)=-l:HAZARD%(3 

)=-1 
2370 ENDPROC 
2380 : 
2390 DEF PROChowhard 
2400 CLS • 
2410 PRH1I'"How di ff icult do you want"' · 

the game to be? "• ' 
2420 INPUT" (1, 2 OR 3) ";DIFF% 
2430 IF DIFF%<1 OR DIFF%>3 GO'ID 2420 
2440 ENDPROC 
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2450 : 
2460 REM ROOM CONNECTIONS 
2470 DATA2,4, 7,0,0 
2480 DATAl,3,4 , 6,0 
2490 DATA2,10,6 , 0,0 
2500 DATA7,l,2, 5,8 
2510 DATA4,6,9 ,8,0 
2520 DATA5,2,3,10,9 
2530 DATAl, 4,11,14 ,0 
2540 DATA4,5,12, l l , 0 
2550 DATAS,6, 13,12,0 
2560 DATAJ,16,6, 13,0 
2570 DATA8,12,15, 14,7 
2580 DATAll, 8,9,13,0 
2590 DATAl0,16,15,12,9 
2600 DATA7,11,15,0,0 
2610 DATA14, ll,l3,16 ,0 
2620 DATA15,13,10,0,0 
2630 : 
2640 DEF PROCinfo 
2650 FOR X=l'ID 5 
2660 PRINI' HAZARD%(X); 
2670 NEXT 
2680 ENDPROC 
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Mr Toad's Machine Code Corner 
Mr Toad thinks it 's about time he amswered some questions. 

Happy July, frog fanciers. The o ld 
co lum n has been bringing in some 
in teres ting letters lately, and Mr T has 
been corresponding with Tim Parsons of 
Flitwick, Arthur Adams of Upminster 
and James Sugden of Cleckheaton. The 
last two gentlemen are well past 
retirement age; both are deep ly int o 
computing and 6502 prog ramming in 
part icular - who says us old 'uns are past 
it? You certainly can teach an old frog 
new tricks. However, Jet's look at a 
query from Tim Parsons . 

In the nicest possib le way, Tim was really 
telling me off - and rightly so - for 
sprinkling Master -only instruct ions so 
carelessly around my listings. I promised 
him that in future I wo u ld be more 
thought fu l; not everyone has a Master, 
and a ll I need to do is run my own 
'Master Blaster' ROM over my assem bly 
texts. Tim asked w hether putting the 
65C02 chip into his old 'B' would enable 
it to cope with the new instructions. 

Well, yes, in a way it would - it would 
enable the 'B' to run assembled code 
containing the new opcodes, prov ided 
that the programs were wri tten ent irely 
legally. The trouble is, in BEEBUG yo u're 
not dea ling with assemb led code; 
programs are normally Basic assemble r 
listings. The Basic 2 ROM of the '8' has 
never heard of the new instructions and 
doesn't know tha t you've supercharged 
the old heap , so it wi ll come up with an 
error message every time it meets a new 
instructio n . You can get round this by 
assembling the new opcodes 'by hand' -
each time the listing says PHX, you type 
in EQUB &DA; when it says INA you 
type EQUB &lA. 

The troub le is, not all instru ctions are one 
byte only, some need addresses. STZ, for 
examp le: STZ &12AB would become 
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EQUB &9C:EQUB &AB:EQUB &12, 
because addresses are stored LSB-MSB (or 
posterior -about -face, to put it in technical 
terms.) Having made that point, w hat 
you'd really write is EQUB &9C:EQUW 
&12AB, but it's still a pain. Zero-page STZ 
is opcode &64, not &9C, so STZ &FF 
wou ld be EQUB &64:EQUB &FF or you 
cou ld was te a byte and put EQUB 
&9C:EQUW &FF. STZ &12AB,X would be 
EQUB &9E:EQUW &12AB and STZ 
&80,X becomes EQUB &74:EQUB &80. 

The new addressing mode, 'indirect zero 
page' creates s imilar problems and BRA 
(Mr T's pet hate, as you know) involv es 
calcu lat ing the jump displacement. 
What's worse, it's not usually addresses 
yo u're dea ling with in assembler listings, 
but labels. You'd have to ask the Beeb for 
the address corresponding to each label -
PRINT -toadLoop - and then you'd need 
to do them all again if, when deb ugging, 
you found that a typing error had made 
them wrong by even a sing le byte. And, 
as I say, you'd st ill have no assu rance 
that the prog ram wouldn' t fail even then 
because of other differences between the 
'B' and the Master. 

Gentle reader, please note that here we're 
talking about getting the 'naugh ty' 
instruct ions to run on a MODIFIED BBC 
8, not abou t replacing them with other 
instruct ions which exist in the old set, so 
as to make the code rw1 on a normal 'B', 
which is what we were looking at a few 
months back. 

Neither strategy is really a lot of fun; you 
might just as well buy a Master and get 
all the other goodies as well; View 3.0, 
ViewSheet, standard Sideways RAM and 
so on. This is essentially what I told Tim, 
only to find that he'd already come to the 
same conclusion himself and bought a 
second-hand Master from Beebug. 
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Mr Toad' s Machin e Cod e Cor ner 

In fac t, he got a Turbo. Lucky man 
because, although hav ing the co -pro 
running all the time can create some 
annoying problems with certain pieces of 
software, it gives you a lot more memory 
with View, and - as long as you load it in 
from disc each time - with Hiba s ic. The 
extra speed is also very useful with 
ViewSheet and , often, with Basic, although 
some Basic programs have bits which run 
TOO fast on the co-processor (Basic 
programmers - please think of this and use 
TIME rather than FOR NEXT when 
writi ng delay loops). Anyway, I digress. 
(As usual. Ed.) Tim was now wondering 
why you automatically .get extra memory 
with View if the co-processor is active, but 
not with ViewSheet, Basic etc. Being one of 
the idlest life forms in the Galaxy, I'll just 
repeat my letter to Tim, even if Mr 
Williams does knock 10% off my 
honourarium. (Worse - I' ll knock off 50 
pence! Ed.) 

Firstly, let's take a good look at wha t the 
so-called 'Tube' really is. On the Turbo 
board you've got a faster processor, the 
65C12, plus 64K of RAM. It's virtually a 
second comp uter, in the sense that code 
running on the new chip, in the new 
RAM, is entirely indepe ndent of the 'old ' 
hardware - at least unti l it wa n ts inpu t 
from the keyboard or needs to output to 
the screen. The exist ing setup looks after 
the keyboard, filing, the screen and so on, 
which gives another advan tage speed ­
wise, since the running of the code isn't 
cons tan tly halted wqile the processor 
deals w ith interrupts to handle these 
things. The Turbo, therefore, is more than 
twice as fast at ru1ming machine code. 

The word 'Tube' is often wrongly used to 
refer to the Turbo board, but actually it's 
the chip wh ich transfers data betwee n 
the two boards: an asynchronou s link, 
mean ing that the 'Turbo board is not only 
running at twice the speed of the ma in 
board, but tha t the correspondence may 
not be perfectly exac t - a t any given 
momen t the two boards may not be at 
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precise ly the same state of their clock 
cycles. What's more, the Turbo is on ly 
one of a range of co-processors that 
might be fitted; there's the 512, of course, 
or the Z80. These non -6502 boards run 
the ir own machine -code, so the Tube is 
designed just to transfer sing le bytes , 
regardless of their meaning and of any 
disparity in the clock-rates. The Tube's 
data and stat us registers are mapped in 
the host (i.e. main computer) memory 
map from &FEEO to &FEE7 - in our old 
friend SHEILA - and you can use various 
OSBYTES to read and write bytes across 
the Tube, or else write your own 'MOS' 
code to deal directly with the Tube 
registers, which involves some tricky 
timing, wor king literally with millionths 
of a second . Mr T used the lat ter method 
for the memory-editor in the Toad ROM 
90, purely for the fun of it. I won' t even 
attempt to give details here; you need a 
manual such as Watford's 'Advanced 
Reference Manua l for the BBC Master' or 
David Atherton's excellent 'Master 
Opera ting System' (Dabs Press) . Beebug 
stocks both . 

The Turbo board gives not on ly more 
speed, but much more RAM: since most 
of the MOS is on the host boa rd, the 
space from &8000 on up is full of RAM, 
most of it free for the user. There's also a 
gain of a few pages at the bottom end of 
RAM, since the Turbo board needs less 
workspace there. 

What happens when a Turbo 
*CONFIGUREd TUBE starts up with, say, 
Basic or ViewSheet? The MOS copies the 
Basic or ViewSheet ROM across the Tube, 
one byte at a time (but it's very fast!), and 
it star ts running . You gain a bit of extra 
memory at the low end of RAM; under 
Bas ic, for examp le, PAGE is at &800 
rather than &EOO, bu t you gain no 
memory a t the top end. Basic, etc. are 
assemb led to run between &8000 and 
&BFFF; if yo u wanted them to run 
elsew here, you'd need a vers ion in which 
a ll t he JMPs and JSRs whic h refer to 
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addresses inside the ROM were 
recalculated to take account of the ROM 
now being at a new address . If you had 
the assembly text of Basic, you'd just 
alter P'}'o to the new start - but you don't 
have the assemb ly text. So, ROMs like 
Basic, when cop ied across the Tube to the 
Turbo board, must be copied to &8000 on 
that board. They take up 16k o f RAM 
ther e, but, as we have seen, above that 
16k there is a lovely, juicy s tretch of 
almo st another 16k of free RAM, in the 
area where the MOS is on the host 
board ... and you can't use it. Basic, View, 
etc a re set up only to use RAM below 
&8000, they can't work with the RAM 
above themselves, from &COOO on up. 

What we need, then, is a version of our 
ROM which not only gets copied across 
the Tube, but gets copied to a much 
higher address, leav ing all the free RAM 
below it - but that version must have its 
internal JMP and JSR addresses al tered 
automat ically. Only View is made to do 
this: it is copied faithfu lly to &8000 on 

the Turbo board, then most of it gets 
recopied up higher wit h the addresses 
recalculated, and the 'ghost' copy at 
&8000 is redundant and can be 
overwri tten. Thus View offers 48,326 free 
bytes instead of 28,926. To do the same 
with Basic, you need to load in HIBASIC 
from the disc which comes w it h th e 
Turbo board; this is just Basic assembled 
with P0

/., set to &8800, though the MOS 
a lso has to be made to ea l l the new 
address. Under the new MOS chip this is 
automatic with Basic as well as View. 

That's what I wrote to Tim Parsons, more 
or less, and he was kind enough to state 
that for once I didn't leave h im more 
confused than he was before. I wonder ... 
That's it for this month, mammal types. 
Don't forget that Beebug members 
traditionally mung le the ir weebles on the 
27th; Mr Twill be asking how you got on 
in the next issue, as well as publishing a 
listing which anti-aliases the contours of 
your local Bishop's gaiters. Until then, 
gentle reader, I bid thee farewe ll. [ID 
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SUIISCNP.TIOfl DITAILS 
As a menihet of U!BUG yoa mar sPbsc:ril,e ro 
RISC User for the reduced rate of £18.40 (a 
sa'riilg of a.so on the normal sulmipfioll rate). 
Overseas sahscription rates tire -, follows: 
£27.50 Europe and Eire, .£33.50 Micldlc East, 
£36.50 Americas 8c A&ica, £39.SO Elsewhere 

The number one 
subscription 

magazine for the 
Archimedes 

RISC User, probably the most popular subscription magazine 
for the Archimedes, offers all the information you need as an 
Archimedes t1Ser. In every issue of RISC User you will find a 
wealth of articles and programs with professionally written 
reviews, li11ely news, help and advice for beginners and 
experienced t1Sers, and items of home entertainment. 
The 85 siu of RISC User allows a sophisticated design, big 
colour illustrations and pages full of information, and yet is 
still a convenient size to assemble into an easy-to-t1Se reference 
library. Altogether, in its six years of existence, R /SC User 
has established a reputation for a professional magazine with 
accurate, objective and informed articles of real practical t1Se 
to all users of Acorn's range of RISC computers. 
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GROUP SURVEY · 
WORD PROCESSORS 
A crit ical look at the major players in the wo rd 
processor market . 
JUST A PAGE: PROGRAMS TO TYPE 
AND USE 
A new co lumn offering th is month a Mode Change r, 
Tiny Catalogues and CMOS RAM Procedures. 
SHERSTON'S BADGER TRAILS 
A look at the award w inni ng education package - a 
mu lti-media smdy of badge rs, accompanied by a 
short video. 
THREE IMAGE CD'S: 
PHOTO-QUAUTY CLIP ART 
A comparison review of three photo-libraries on CD discs. 

WIMP TOP ICS 
A ma jor series aimed at readers interested in 
Wimp programs and Wim p programming. Each 
article looks at aspects of a part icular topic. 
WR ITE-BACK 

0 

The readers ' section of RISC User for comment, 
help, information - a magazine version of a 
bulletin board . 
INTO THE ARC 
A regular series for beginners . 
TECHNICAL QUERIES 
A column which answers your technica l quer ies. 

THE DOS SURVIVAL GUIDE 
A series of articles on how to use the PC Emu la tor. 
PD SOFTWARE COLUMN: SELECT 
AND COLLECT 
A look at the best of Public Domain sofrware. 
SOLVE THE CUBE 
A computer version of the famo us Rubic's cube. 



HINT§Jtb, 
a#" 1#, 

HINT§Jtb, 
~1#, 

HI NT§Jtb, HI NT§"b, HI NT§"b, 
~t#j- ~~ ~J.,, 

Please keep sending in any tips for all BBC and 
Master computers. Remember, if yo11r hint gets 
p11blished, there's money in ii! 

Changing Colours in Mode 7 
David Roliiuso11 
Por those of you who are mode 7 addict s, but are 
frustra ted by its inabil ity to change the overall 
display fo reg round and backgro und colours, 
here's a quick fix. 

Normall y, wh en changing col our or creating 
other effects, the display con trol characters that 
are 'pr inted' to the screen only affect one line of 
text. 

The following Basic program overco mes th is 
limitati o n by se tt ing up fore gro un d and 
background colours that are retained when the 
screen is scrolled. 

10 red$=CHRS(l29) 
20 grnS=CHRS(l30) 
30 yelS=CHRS(l31) 
40 bluS=CHR$(132) 
50 mag$:CHR$(133) 
60 cyaS=CHRS (:34) 
70 whtS=CHRS(:35) 
80 bkgS:CHRS(:57) 
90 : 

100 e:~ectS=blu$-bkgS+cyaS 
110 : 
120 MODE 7 
130 FOR lir .e:O '!'O 24 
140 PRINT ':'AB(O, li r.e ); effect$ ; 
150 KEXT :ine 
160 \/GU 2a, LEN \effecc$ ) , 24, 39, o 
17G CLS 
180 END 

The progrc1m wo rks by printing colour control 
chara c te rs dow n t he left-hand edg e of the 
screen and then defin ing a text window which 
avoids these positions to pr eve nt them being 
overwritten. Line 100 sets the foreg rou nd and 
backgro und colo ur s, and curre ntl y defines a 
blue backgrou nd with cyan text. To change this, 
substitute any of the colours defined in lines 10 
to 70 for blu$ and cya$. Line 80 sets bkg$ to the 
' new background' code, not a colour. 
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Testing Osbyte Routines 
Jo11atlt1111 Temple 
As many OSBYTE routines are not implemented 
as 'FX commands , it is not always easy to test 
them from Basic and see their results. When 
execu ted, the following function key definition 
will prompt you to enter the values for A (the 
OSBYTE call number), and the X and Y registers. 
It will then call the specified OSBYTE routine and 
display the results. 

'KEYO I . ' ".l\- "A%"X- "X%"Y- "Y% :R=USR&FFf4: 
P. ' "A: " ;R .i .. &F'F: 

P."X="; (R A.&FFF0)/256 : 
P. "Y=" ; (R A.&FF0000)/ 16~41M 

Wordwise Plus and VDU Codes 
Wordwise Plus and BBC Basic shar e man y 
common features, including the Basic statement 
VDU. The VDU codes can be strun g together in 
the normal way and used to print out 
characters on th e sc ree n that could no t 
otherwise be produced. Try the following 
segment program: 

CLS 
COJ'HIS 
VDU 129, : 57,131,14 1 
PRINT "Double height in col our. · 
TIMES 2 
IF GET THEN END 

This will clear the screen and print a double 
height banner in yellow on a red background. 

VDU 31 can be used to good effect in a similar 
manner to position text on the screen. VDU 31 
is equ iva lent to t he Basic TAB(x,y). For 
example: · 

CLS 
X%=1 
P.EPE.'\T 
VDU 31, X%*3, X%*2, 134 
PRHfi' "hello" 
X%=X%+2 
UNTIL X%>10 
: F GET TEEN END 

Howeve r, be very careful not to execute a VDU 22 
(select screen mode) command from Wordwise 
Plus. This can cause all your text and programs to 
be lost. ® 
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Personal Ads 
BEEBUG memher• may adverti•e unwanted computer hardware and •o~ware through pertonal tuh 

(including 'wants') in BEEBUG. Thete are completely free of charge hut plea,ie keep your ad ao shorl a,i· 

p088ibk. Although we will try to include all ado received, we reocrve the right lo edit or reject any if 
necessary. Any ads which cannot be accommodated in one i8suP will bt> held over to the next, ao pleaoc 

adt•i,e us if you do not wi,ih u, to do thi,. We will accept adverls for software, but prospectfoe purchaser@ 
should en,ure that they alwa.ys receive original copies including documentation to avoid m,y abuse of 

this fadlity. 

WP al,io ac,•ept members ' Business Ads al /he rate of 40p per u•ord (inclusive of VAT) mid these will be 
featured separately. Please •end all ads (peroonal and businest) lo MEMBERS' ADS, BEE8UG, 

117 Ha/field Rood, SI. Alb,wt, Herta ALl 4JS. 

~1~i/ig len PC style"""' for MllS. Tel. 

WANTED: The Advanced Basic ROM User 
Guide for the BBC Micro (by Colin Pharo). T•I. 
Wl-2602363 d•ytiin, or (0932) 2253S.1eve,. 

WANTED: lnstructionson the Replay ROf,t Tel. 
(OQ3.1)622209. 

Numerou$ itenu of B8C 8 wftware, Hardware 
and Firmware for salf.>. Tel. 051.228 7136 after 
6pm. 

WANTED, Turbo int<rnal 6502 2nd processor 
for ~!Jster. Tel.ll8l-!>'9H691. 

Master Sma.rt c;irtridge £15. °' 'erview suite £40. 
Contu ~faster Bank Manager with busine$S 
unl iti<:sC20,Cemini Money Man'l?""""t(BBC)G, 
M•ster Mini-Office II ClO, r 1,y ,t Again S.ml3, 
Repton 2. Citadel, Barbarian. Exchange u,cator, 
Death Stor, BEEBUC Fil<r, Ediki~ llosic Bo-., 
Vie" Ch•rt •II CS each,Spcllm,,ter ROM Clll, View 
Olbh.1nd Guide c/ wd~ C10, Miracle Modem and 
Command ROM £70, Ma<ter Turbo and 
Alternative MOS !I)) , 20 unformatted DSDD 
rwers.,ble discs c/w labels. t.1lls £10, Srurp MZK'I< 
tocc111ronics interfare £10. Td. (026378) 4S8. 

BBC B 2' Watford DSOD drives all boxed. Rm1 
expansion board, Stands ROMs etc. as new fs&::,;.;:11y working order £150. Tel. (0245) 

Master 512, also Tur~o SP cMd, Cuma.na 
cumbinarion 5.25/J .5 Aoppy dril'CS, tape, full 
View, Over\'ie\\' package, Wordwise i'lus, 
lnterbase, DTP. Art, Crarh!cs, PC Sof1ware, 
Cu".m PWI~ printer, wil split, Morie}' b:lete>.t 
adaptM, l'.ice m.)dems, library of manu.:ils, books, 
magazines, call for lis~ full set or BEEBUC ma&< 
Vol.3No.l to date. Tel.(()}32)86$221. 

SBC 8 i.ssue7,0f'5hvin-i0/F/Jdiscdrivcs,co1our 
monilor \\'ilh sttind,,'.oystid:, sideways ahd 
$had('lw RAM boards Watford}, wide range of 
R0~1~ for word procossi~ cummunic.,tions and 
utilitie$, e~u·n..:;ive ctollettion of software, plus 
m.1nuals, mostly disc ba~ed. but some tapes 
included plus datJ rc.-oordcr, a large oollectim of 
BEEBUC and Di.« u.,, magazines is part Q/ tre 
package, Buyer to arrange colll'(tion £'250. Tel. 
(07.32) 359159. Would prefer to ,ell ,s a <om,olete 
pacx,go. 

BEEBUC Magic Modem, 8EEBUC Command 
ROM, Comms software £45 o.n.o. Tel. (0-154) 
2(,()(,68a/ter6pm. ., 

:: ~f~~E~0~1'~~;00~ ~er~: :re=~ 
Manuals l&.2 £10, Hyperdriver ROM CS. Tel. 
(0742) :161117 eves. 

WANTED, ,\ pox ROM/RAM hoard for BBC 
mkn\ m.1dc b~· Altair Elc-<tronics, tor price paid. 
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WANTED: So1idisc4Mhz. RAM!,o.,rd for BBC 8 
with software and manuals, also interfact' and 
adaptor board to connect hard drive {SeagateJ 
Tel. (077.l)82'l543. 

WANTED, Software for Torch 280 addun 
processor for BBC ~_e_31ticul.lrl)' Perfect Writer, 
Perfect Speller. Tel. \U7Z7)8l.l261. 

WANTED: Acom Teletext ,ooptor {must bo old 
type l<J84.1986) and Acorn Bridge {,I., old type 
f'184-lQ9l) 05 offered for each. Tel. (0371) 8~7 
or82U)76. 

Structural Design 
Programs 
For engineers and educ.alional establishments 
to solve practical design problems on the BBC 
B & Master. 

Titles mdude hydraulic RAM, bolt group, 
polynomial, section propenies, vector 
polygon, c:a1enAry, case combinations and 
recfondan1 frame analysjs. 

Programs may be run in1eraet1vely or with 
inpul da1a ed11ed under vie\Y. Comprehensive 
sysiem also for the 288. 

For details, send s.a.e. to: 
Frameworks (SDCS), 58 Charlotte 
Road, London EC2A 3QT 

Archim."Cl,>s 420/1. 40Mb IDE drive 4Mb R,IM. 
colour monitor, over £1.COO softv:are, lllllgarines 
all origjrol r,.icking. Stir LC24,:1£(1 printor £1,:ax/ 
o.n,,.Td.Clll-SSl 1839anytin-e. 

88Cpoweruse1>: BBC B issue 7 fiti.d with 1770 
disc rontrollet, DPS&ADPS and All' L Sideways 
ROf,l board featuring Basic, Forth. PascJI, Logo, 
View, Viewstore, Commst~r. Disc Doctor .:ind 
l'rinlm3ster ROMs plus 16Kb RAM, Mimwitec 
Cub tn0nitor <lid stand, dual DS SOT dlSC drives1 

Viglen 20Mb Winchester drive. Acorn Data 
Record« , Pa« Nightingale m:xtem, AMX (MUSO + 
5 rofM1re _£JC1"iges, ,\MS 500 Music Synthosiscr, 
joysticl:s, 6502 second prore;oor • UCSD p,sys~<n. 
ZSO second proc&.r.or and all original rofM,1re, 
1\5..12016 Cambr-idge c-o•proces.._~r upgrad1.'IJ to 
HIM~• all origirul software, Torch Cridua:e PC 
system fitted ~ithextr.>256Kb RAM,Bro<her HR15 
Oaisywhccl printer, all cable-s plus addihonal 
50fty.'3re, c•vel)1t.ng in excellenl rond.ition. o,-er SQ 
books a1ld manuJl~ Oist .1vailab)e} and <:opies of 
AU. MU and BEEIJUC issues since 1983, sensible ~oo~o~A~tuJI ite~ l)r Nrgain,; fur bundles. 

WANTED: W.:itford ro-pro adaptor or Acom 
Universal second proce-ssor unit, as well as 
Acornsoffs Strategy game Co'. (eit~ r on disc or 
tape}. Writt> ro; Mirosfaw Bd>rowski. Wn.szvntol\l 
22-A m.41, l5•27l Biol)>tok, l'Ol..~ND. • 

M~ter S1l User Cujde,and Mas~r512TechniCll 
Cu ide (£15 for bolh). \\!rile to; Miroslaw 
Bobrowski, Was2yntona 22-A m.41, 15-274 
Biolyslok. POi.AND. 

Acorn AlOOO 2Mb RAM RISC OS 3, Acorn 
(olouc monitor with st and and sohwarc, 
Learning Curve £475. Watford hand sca.nner 
(mono), lmprcssio,, £100, Revelation II £40, 

(~~1?.s~Cfi~~i~G,~~d!110~~~c~!~e~: 
Operating System £7, Ar<:himedes Assembley 
Language f:7, Wimp Pmgramming for All !6. 
OOO if sold •s joblot Will sell sepmtely. Toi. 
(0')59)5710-ll. 

WANTED: New to the '8': No it's not det1d!. 
BEEBUC IN8', disc b<sed ,<luc:,tio,ul software, 
games. at reasonable prices. Before it's aU gcme • 
a.nythi~ acceptoo rather trun thrown ""'Y /lost 
forever. I would like to control Lego 9 volt 
rrodefs, any lntcrfacc instructions pieJ.se, aM any 
'Red Box' g.ar. T,J.(0934) 622209. 

Music software; Music Master \•.'ilh microphone 
interfaa, 51S' dis<, handbook, ~1up,dos R,corder 
Tutor with Ensemble. Duel and Classroom 
network packs (5x5.2s· discs, handbooks and 
c-.1ssettes), Micro maestro with 5.25" disc and 6 
ca.,..;s.ett~ . all for £.28 including post.:ige (worth 
r179~ Tel.(0256)27018. 

Can anyone J('fld or se-11 me a copy of Lntl'fbase 
and/o r Jntcrchart manuals? Also help with 
~r;/~hcck would be appreciated. Tel. (WJII) 

BBC 8 with dua l 40/801' disc d ri\1e. Centrornc 
&\~~9~~ colour mo1lilor. manuals £50. Tel. 

Little used BBC B, ROM Box, Wordwise, other 

~~~~~f.r~'i:/!s~~~l: ~u%1lfo'. M'~ r':i.Jf."S c•rri,ge printer 00 offers? Tel. 

PMS 1'1lblisher. ROM with 5 discs, includes 86 
ionts £20 (cost £:iO; Printwi"' · ~0/60T disc £10. 
['ixcl Perfect DTP· 4 discs £10, Studio 8 · ,I0/601' 
disc £5. Structured Basic (National Extension 
College) £5, Creative Craphic-s CS, Complete 
~fouse User Cuidf.> inc. disc £5. Progr.1mmers 
Tmutile Shooting Guide £3, all prices include 
postage. Tel. (0252) 710219. 

~; ~~•TnE~f \~~fc~: ~t~~ fo';"s8s/~1a~: 
Compact and similarly for View and Vit\4/Shret 
guidc-s. Tel. (06!2) 710046. [ID 
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BEEBUG's FUTURE 
The main reason for this let ter is to exp ress 
my pro found so rrow that BEEBUG's days 
app ear to be numbered. I a m sure tha t all 
your o th e r s ub sc riber s must be e qua lly 
horrified . All hobby is ts need a forum, and 
surely 8-bit users must rega rd their vice as a 
h obby. I e njoy Meccano modelling - a 
youthfuJ ambition at last realised - but I need 
meeting s and ex hibiti o ns to show off mv 
work an d learn from my peers. And so it is 
with our 8-bit Beebs. You are o ur last forum . 
Acorn User ga ve up on us some time ago. If 
you give us up , where can we turn? 

So wha t is the problem? Is it circ ul a tion, 
mat er ia l, or money? I sup pose they are all 
in ter-r e la te d . I can unders t and th at 
circulati on wi ll fall as more peop le upgra de 
to 32-bi t machines, b ut according to Acorn 
User six month s ago, there are still hundred s 
of thou sand s of Beebs and mas ters in use. 
There mu st be tho usands of users o ut there 
w ho would g ladly subscribe if they knew of 
your existence. Would more publicity help? 

Is it mat e ria l? You are still running so me 
fascinatin g se ries and lone ar ticles, and have 
reprodu ced some excellent articles and games 
from year s gone by. Personally , I wou ld be 
more than happy if you were to start at Vol.1 
and wo rk right through the last ten years all 
ove r again. I might find time to read it all, 
and what a treasury I would lea rn! 

I expect it all comes down to money . Well 
there are seve ral things you could do. You are 
cutting the size down by several pages. Cut it 
down some more. O r cu t the issues down to 
five or s ix a yea r. Or cut down th e ac tua l 
phy sical quaEty of BB. In the early day s the 
pap er wa s poor , the printing was poo r, and 
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ther e was n o colour. Go back to cheaper 
p rod uction. I don't know how much you pay 
regular contributors, but do they really want 
payment? I would find the mere fact of 
publication sufficient reward. I can think of 
one contributor of excellent s timul a ti ng 
articles, whom I now write to personally, who 
I am sure gets mo re sa tisfaction from the 
public ity than from the cheque I presume yo u 
send him. 

Yo u would ha ve to keep on charging the 
same su bscription of course . Why don't you 
soLU1d out subsc ribers and find out what they 
wou ld stand fo r ? I would gladly go on 
paying th e same for a reduced service in 
or de r to ke ep the forum alive. O ther 
sugges tions are to charge more for the sa me 
service, issue a sma ll monthly news-shee t, or 
give us a few pages in RISC User, which we 
would subscribe to instead. 

BEEBUG is a terrific p ub lica tion, and we 
don't wan t to lose it. We need that forum. 

Arthur Adams 

We have de11oted all of this month's Postbag to 
Mr. Ad,1111s lettcr. It is by no 111eans the only let/er 
111hich w,• II,we receiv.ed 011 this subjc~t, but 
perhaps best encapsulates many of the commeuts 
made by other readers. We would also like lo 
1111coumge furlhl!r comment on this issue, and 011 

possible suggp;;/ionsfor the f11/11re. 

In the event that we do cease publication of 
BEEBUG, one possibility might be for a group of 
actiPc and enthusiastic readers to continue ,1s a 
User Group, publishinx some form of magazine or 
newsletter to /J1ke 01,crfrom BEEBUG. We wo11/d 
provide initial help a11d e11co11rageme11/, 1rnd 
hop~( ully main Jain an excellent re/a tio11ship 
betwern tl1is new group,ind ourselves. ® 
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Send applications for membership renewals, membership queries and orders for back issues to the address 

below. AH membership fees, including overseas, should be in pounds sterling drawn (for cheques) on a UK 

bank. Members ma.y also subscribe to RISC User at a special reduced rate. 

RENEWAL RATES FOR BEESUG MAGAZINE 

ANO MAGAZINE DISC SUBSCRIPTIONS 

S• May 1993 Ed non.ii for further explanation 

The table bebwshONs the renewal rateapptfing after the June issue 1993aco:xdlng to !he first iswe cl the renewal penod. 

For pnt BEEBUG/RISC User~ add hall !he app,opr,a:e BEEBUG renewal rale to the ful RISC User -al rate: 

(UK £ta40 , Europe& !:,re £27.50, Middle East £33.50. Amencas & Africa £36.50. Elsewhere £39.50!. 

Renewal Issues i1 Mag Mai - Mag Mag Disc Disc 

Issue togo 
Europe Mid· Am+Af Else UK O'Seas 

Jun 9 16.56 24.75 30.15 32.85 35.55 45.00 50.40 

Jui 
8 14.72 22.00 26.80 29 .20 31.60 40.00 44.80 

A/S 
7 12.88 19.25 23.45 25.55 27.65 35.00 39.20 

Ocl 
6 11.04 16.50 20.10 21.90 23.70 30.00 33.60 

Nov 5 9.20 13.75 16.75 18.25 19.75 25.00 28.00 

Dec 4 7.36 11.00 13.40 14.60 15.80 20.00 22.40 

J/F '94 3 5.52 8.25 10.05 10.95 11.85 15.00 16.80 

Mar'94 2 3.68 5.50 6.70 7.30 7.90 10.00 11.20 

Apr '94 1 1.84 2.75 3.35 3.65 3.95 5.00 5.60 

BACK ISSUE PPICES (per issue) 
Volume Mayaz1ne 5"0 1sc 3.S"Olsc 

6 

Al overseas items are sed ainnal. We wfl accept olfida/ 
7 
8 

UK ordels f0< subsctj)lions and back issues. but please 9 

note /hat /here wJ/1 be a £ I handling Cl!argt! fot otders 

under £10 which require an invoke. There is no VAT on 
10 

magazines. 

POST AND PACKING 

Magazines and discs are posteode , 

Please add the COS/ ol p&p when oldering. 

WIien ordering several hems use the hig,esl 

price eode. plus half ttte price ol eacb 

subsequent code. UK maxinum £8. 

BEEBUG 

11 

Poll UK, BFPO 

Code ChJ 

1 £100 

b £200 

117 Hatfield Road, SL Alban s, Hert. AL 1 4JS 

Tel. SlAlbans (0727) 840303, FAX: (0727) 860263 

£ .00 
£1. 10 
£1 .30 
£1 .60 
£1.60 
£1 .90 

Europe. 
Eire 

£160 
£3 .00 

£3.00 
£3.SO 
£4.00 
£4.00 
£4.7S 
£4.7S 

Amer1c.1,Atr1ca, 

ll ldEUI 

£2.40 
tS .00 

Office hours : 9am-Spm Mon -Fri Showroom hours : 9am ,Spm Monday to Saturday 

(24h r Answerphone tor Connect / AccessNisa orders and subscriplions) 

£3 .00 
£3.50 
£4 .00 
£4 .00 
£4.75 
£4.75 

£2.60 
£S.50 
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CENSU. This month's programs, in the first of 

a three part series, provide the means to design 

a questionnaire and to enter data whicll has been 

collected ready for subsequent analysis. 

WORD SQUARE aOLVER Following previous 

programs for creating Word Search puzzles, this 

program will help you to solve Word Searches 

whatever the source. 

ENHANC BASIC SL s-o CO . NO This 

program provides useful extensions to the LISTO 

command for Basic programmers, allowing 

listlnga to be presented in more structured and 

readable formats. 

A POOL O" f'ER iS • Ring the changes with this 

program to generate permutations as required. 

GRAVITY & ORBITS· This last program in the 

series allows the user to explore gravity fields 

around a number of bodies up to a maximum of 

seven. 

BEEBUG WOR SHOP • A demonstration of the 

last circle drawing technique described In this 

month's Workshop. 

MORC lilOE Af-10 SEEK· The Gribbit program 

provides both a challenging and enjoyable game, 

and serves as a demonstration of the art of 

writing games programs. 

VERY BIG NUMBERS (PART 2) • This month we 

give two programs implementing routines tor the 

multiplication and division of large numbn , 

Incorporated Into complete woridng demos. 

Bibliography tor this issue of 

BEE BUG (Vol. 12 No.3). 
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Special BEEBUCi Members Offer 
SPECIAL COMPUTER CONVERSION PACKAGE 

As you may be aware Acorn has announced the demise of the BBC Master 128, additionally we have mentioned 
that BEEBUG magazine is unlikely to continue beyond its twelfth year(April 1994). As such it will become 
increasingly less cost effective to maintain Acorn's 8-bit computers, and the availability of new software and 
hardware will almost certainly be reduced to virtually zero. In recognition of this problem BEEBUG are urging 
you seriously to consider upgrading to one of Acorn's latest RISC computers. For many people this can be a 
daunting prospect. To help with converting systems we are making various offers aimed at simplifying the 
transfer of software from your BBC. Our Special Offer falls into five parts. 

FANTASTIC OFFERS ON NEW ACORN COMPUTERS 

.. A3010 

Code 01729 RRP £424.68 
Offer Price £378 SAVE £46 

Features: ARM 250 processor, 
mouse, stereo sound, 2Mb 
(unformatted) floppy drive, 1 Mb 
RAM (upgradable to 4Mb RAM), 
mini-expansion slot, serial and 
parallel interfaces, lV modulator and 
The Family Solution software pack. 
Comes complete w ith EasiWord word 
processor and Quest for Gold game. 

.. A3010 Learning Curve 

Code 01739 RRP £680 
Offer Price £606 SAVE £74 
Features: In addition to the items in 
the Family Solution package, the 
learning Curve includes 2Mb RAM, 
colour monitor, PC Emulator and the 
Genesis Collection (useful in 
education). 

SERIAL UNK SOFTWARE 
TO EASE TRANSFER OF 

YOUR RLES 
So as to cause you as litt le upheaval 
as possible when changing your 
system we are offering you 
lvoryash's Serial Link and lead for 
only £25. 

SOFTWARE OFFER 
So that you may continue to use the 
software to which you are largely 
used, we are making a special offer 
on the following software packages 
to run under the BBC emulator on 
your new Acorn computer - • 

Wordwise £20, lnterword £20, 
View £32, Masterfile II £5, 
lntersheet £25. 

.. A4000 Home Office 

Code 02099 RRP £999 
Offer Price £890 SAVE £109 
Features: Separate PC style keyboard, 
ARM 250 processor, 2Mb RAM 
(upgradable to 4Mb RAM), 80Mb 
hard drive, colour monitor, 2Mb 
unformatted floppy drive, serial and 
parallel interfaces and one mini­
expansion slot and network interface 
slot. Software includes Easiwri ter 
wordprocessor and Desktop Database. 

_. ASOOO 4Mb HD162 

Code 02069 RRP £1599 
Offer Price £1409 SAVE £190 
Features: ARM 3 processor, separate 
PC style keyboard, mouse, 4 slot 
backplane for expansion cards. 2Mb 
unformatted floppy drive, 4Mb RAM, 
162Mb hard drive and multi-scan 
monitor. 

.. ASOOO Learning Curve 

Code 0360g RRP £1445 .96 
Offer Price £1275 SAVE £17_0 
As above but with only 2Mb RAM 
and 80Mb hard drive, together with 
a great collection of software 
including PC Emulator, 

1st Word Plus 
wordprocessor, 
Acorn DTP, 
Genesis Plus 
and Pacrnania Game. 

FREE RISC USER 
SUBSCRIPTION OFFER 

(when you purchase one of the above 
computers) 
We will supply you with a subscription 
to RISC User magazine to run con­
currently with your copies of BEEBUG 
until April 1994, whether or not your 
subscription ends before that date. 

TRA .DE IN YOUR EXISTING EQUIPMENT FOR A 
NEW SYSTEM 

You may prefer to keep your BBC and sell it privately (don't forget that 
members may place free ads in BEEBUG magazine}. Should you wish us to 
take it in part exchange we are currently able to offer the following prices: 

BBC Issue 7 £30 BBC Issue 7 with DFS £70 
Master 128 £100 Microvitec monitor £40 

Trade in offers can be applied up to two months after purchase of your new 
equipment. Trade in prices INCLUDE VAT, all others are ex. VAT. 

BEEBUCi 117 Hatfield Road, St Albans, Herts AL1 4JS 
Tel: 0727 840303 (24 hours) Fax: 0727 860263 All prices are ex VAT and p&p 
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