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tdltorS Jofflf1gs/News 
A{,(J'f!N W'()J?lj) '93 

By U1e time you read this issue of BEEBUG. 
Acorn World ·93 \Viii be li ttle more than four 
weeks or so away. After years of rn mour 
regarding Acorn's involvement in shows 
organised by other sponsors (principally Acorn 
User). Acorn took the bull by the horns last 
October and announced that the 1993 autumn 
show would be organised directly by themselves. 
Thus Acorn World ·93 was born. 

Advance information from Acorn does seem to 
indicate that this autumn we can expect 
something different. Acorn Is clearly keen to 
promote its systems in specific targeted markets. 
notably education (which we all know anyway). 
in the consumer (i.e. games) market. and 
increasingly in the professional DTP market 
where Acorn's Archimedes system is competing 
against the more established Apple Macintosh. 

ln the consumer market. Acorn will be launching 
a major sales campaign this autumn backed up 
by some aggressive pricing (their words)! What 
this means in practice is that there are 
significant price reductions lo be had on most 
Archimedes models. The A3010 family Solution. 
previously £499 inc. VAT will be reduced to 
£399 inc. VAT, and there are similar price 
reductions on other models. The result is that 
the cost of buying a new Archimedes system is 
now lower than it has ever been, and no doubt 
the asking price on secondhand machines will 
follow suit. 

Acorn has also been making a number of 
announcements this year about links w!U1 major 
publishing system suppliers. Al Acorn World you 
can expect to see a new generation of DTP 
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software pushing the Archimedes t1rmly into 
content.ion at the top end of U1is market. 
Acorn promise a complete publishing area al 
Acorn World. demonstrating all the processes 
Involved in editing and printing a major 
publication - they even promise a full colour 
press with copy coming off the production 
line. 

Acorn World will also feature a theatre. with a 
programme of lectures on each of the three days. 
but unlike previous shows. where speaker.:, have 
extolled the virtues of one commercial softw:irl' 
solution after another with a strong sales bias. 
Acorn has promised a line-up of quality 
speakers. addressing the issues that face I h(· 
Acorn community. in what truly promises to lw a 
'Vision for the future·. Acorn's catch-phrase lbr 
the show. 

Now no doubt many of you reading this m,1y I)(' 
feeling that this is ju st another editotial p, 1:ih1ng 
the Archimedes, but that is not my immccllall' 
aim. Whether you have a simple model B. n 
Master 128. or a host of add-ons like co· 
processors. we are all users of Acorn machl11l's. 
And Acorn World promises lo be the mosl 
interesting and exciting event for all Acorn users 
for many years. 1 f you have a chance U1en come 
along and see what Acorn. and all the other 
exhibitors. are up lo. 

We would also like to welcome you to any of our 
three stands: RJSC User (and BEEBUG) where 
you will be able to meet editorial staff: RISC 
Developments Lld. for our ranges of software and 
hardware: and Beeb11g Ltcl. which is still one of 
lhe largest and most respected Acorn dealers in 
the country. See you at Acorn World '93. 

Mike Williams 
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Compact Disc Cataloguer 
Keep track of all your compact discs with this handy application from 

Graham Lowe. 
Following th e recent purchase of a SEITING UP THE CD CATALOGUER 
compac t disc player, I started bui lding Type in the cd_base program and save it 
a collection of classica l music CD's. It to disc. Then crea te an emp ty data file 
quickly becam e obvious that some so rt with: 
of fi ling system w o uld be usefu l to 
keep them in some semblance of orde r, 
par ticu larly compilation discs, which 
have many .items on them each by a 
d ifferen t composer . It occurred to me 
tha t a p rog ram I wrote severa l yea rs 
ago to record cheque transactions 
could be modifie d to suit this purpose. 
The program presented here is t he 
result. 

Searching for a composer 

As it stands it is pretty ske le ta l, w ith 
scope for expan s io n or a lt era t ion for 
ot her uses. The programming is, I 
suspect, a bit archaic , and not necessar ily 
the tidiest code ever written, although it 
is qu ite easy to follow. Perhaps o ther 
rea d er s may have suggestions for 
improving the code. 

The data itself is stored on disc in an 
exte ndi ng file called cd_data. Since each 
new ent ry is added at the end of the file, 
there is no scope for editing an entry 
after it has bee n saved. So a prompt is 
g iv en before saving to give you the 
opportunity for checking yo ur data. 
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X%:OPEJl!OUT( "cd_data') 
CL0SE#X% 

This file mu st be the last file on the disc, 
so that it can expa nd without the 
dreaded "Can't Extend" error appearing. 
If for some reason this error should occur 
you shou ld: 

*COPY cd_data to another disc 
*COMPACT the origina l disc and 
*COPY cd_data back aga in 

Shou ld more than one data file be set up, 
the cur rent one (the one which you will 
be add ing da ta to) must still be the last 
on the disc. 

'"' mu 1esu nm CGl'iGSU Uli6T!I 

Iii mi f= n~~~:i t.P. E.SIICK ll,ll 
iii J,S. t&M 15:52 
111 BESllfJ.S,UCH 'Ill ll:l5 
111 BEsr if f s. BRCH ll:ll !·' nm: um latM 

s1STot . S.88(H 
88tll 11'11 

81 ifiCM tl:12 
881 BESTGIJ. S,B8CH BIICII 17'l! 881 BESTQf J. S.BRCR Blltll IT m r''l''··fi,, 

I urn IU 
111 !1!1 :!:Iii im~tMi ~>:!(IIO ., 

Blltff 1m 81 S f . S.8R el!CH 

r'iiESS SPR CE 

A very productive fellow this Bach 

USING THE CATALOGEUR 
When run the program d isplays a menu, 
w hi ch presen ts you wi th the us ual 
faci lities for add ing details, and for 
search ing using the CD number, CD title, 
track title, composer or track length as 
the search criteria. The CD number is a 
number assigned by you, when you 
en ter the o rigina l details. When entering 
data don't overw rite the hash symbol. 
Doing so wi ll no t have far reaching 
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Compact Disc Cataloguer 

consequences but wi ll spo il the display 
during se arches. Also avoid using 
punctuation as strings are cut short by 
commas and quotes. Selecting "K" from 
the main menu rnlls PROCkeys which 
allows you to insert a string into fO. I 
hav e found during input that with a 
multi-track CD it becomes very irritating 
typing in the CD t itle 15-20 times, so 
having the main title typed into fO can be 
useful. PRO Ckeys co uld easi ly be 
expanded to use more than one function 
key. "Q" as always, quits the program . 

The main menu 

HOW THE PROGRAM WORKS 
PROCiuput is pretty straightforward. 
Simp ly a series of input commands and 
messages. PR0Csc reen(mess nge$) is 
responsib le for printing the basic screen 
for each search section . To modify the 
procedure for other uses simply change 
message$. PROCsenrc/1(field%,find$) uses 
the INSTR func tion to test the data 
strings in groups of five. The var iab le 
field% defines which of the five is to be 
tested for a match with find$. I use all 
upper case for input to avo id mi ssi ng 
lower case entries during searches. Using 
INSTR means a search can be made with 
only part stri ngs though the resu lts can 
be a bit odd. A search for Composer 
using just "BA" wi ll find not only Bach 
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and Bartok but also Offenbach. The 
Longer find$ is, the narrower the field of 
resu lts will be. Try to keep the input da ta 
as constant as possible, especially 
abbrevia t ions. This program doesn't 
break any speed records with 

Entering a new CD 

sophisticated search technique s; it is 
simply a linear search from one end of 
the file to the other. When the search time 
becomes too long, additional data files 
cou ld be started, though a facility to 
se lec t a file name would then be 
required. PROCquery simply wait s for 
confirmation before saving to di sc. 
PROCding changes the VDU7 so und 
court esy of the pages of BEEBUG. 

I hope this program may prove useful in 
helping some readers tam e th ei r 
otherwise untidy CD collections . 

10 REM Program cd_base 
20 REM Version B 1. 01 
30 REM Auth or Graham Lowe 
40 REM BEEBUG October 1993 
50 REM Program subject to copyr i ght 
60 : 

100 MODE 7 
110 PROCding :CL.S 
120 ON ERROR CLOSEtta: REPOR~': PRIITT" at 

line ";ERL:END 
130 DIM Q$(5) 
140 exit%=FALSE 
150 REPEA'l' 
160 find$="' : fiel d%=0 
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170 Eield%=FNchoose 
180 IF field%:27 PROCkeys ELSE IF fiel 

d%=33 exit%=TRUE ELSE ON field% PROCinpu 
t,PROCfindnum,PROCfindtitle,PROCfindt_t i 
tle,PROCfindcomp,PROCfindtime 

190 IF find$<>"" THEN MODE0:VDU19, 1,2; 
0;: PROCsearch(field%,find$) 

200 MODE 7 :CLOSEUO 
210 UNTIL exit% 
220 CLS:CLOSE#O 
230 END 
240 : 

1000 DEFFNchoose REM Sub menu screen 
1010 PROCheaderl 
1020 VDU31,6,6,134,15 7,129:PRINT"l ... Ad 

d Details " :VDU31, 31, 6, 156 
1030 VDU31, 0,9,134,157,129:PRINT"Find D 

eta ils : - " : VDU3 l , 20, 9, 156 
1040 VDU31,6 ,12,134,157,129:PRINT"2 ... C 

D.Number.":VDU31,31,12, 156 
1050 VDU31, 6,14,134, 157,129:PRINT"3 ... T 

itle ." :VDU31, 31, 14, 156 
1060 VDU31,6,16, 134, 157,129:PRINT"4 ... T 

rack Tit l e . " :VDU31,31, 16, 156 
1070 VDU31. 6, 18,134,157,129: PRINT"5 ... C 

omposer." :VDU31, 31, 18,156 
1080 VDU31, 6, 20,134,157,129: PRINT"6 ... T 

rack Length " :VDU31,31,20, 156 
1090 VDU31, 6, 23,134,157,129: PRINT"Q ... Q 

UIT K . . KEYS" :VDU31,31,23,156 
1100 REPEAT 
1110 G=GET 
1120 UNTIL( ( (G>48 AND G<55) OR G:75) OR 
G=81) 
1130 =G-48 
1140 : 
1150 DEFPROCdisc 
1160 X=OPENUP"ADFS: :HardDi sc . $.Steve. La 

test.CD_Cat.cd_data " 
1170 PTR#X=EXT#X 
1180 PRINTttX,cd$, t it le$, t_title$ , comp$, 

!en$ 
1190 CLOSEYX 
1200 ENDPROC 
1210 : 
1220 DEFPROCheader 
1230 PRINT"CD no"TAB(14)"TITLE"T/I.B(34) • 

TRACK TITLE"TAB(59) "CCMP0SER"TAB(73) "LEN 
GTH": PRIJlfITAB(O, l)STRING$(80, "_•) :PRI!l11' 

1240 ENDPROC 
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1250 : 
1260 DEFPROCprint 
1270 PRI!lfI'I'AB(O)Q$(1)TAB(6)Q$(2)TAB(33) 

Q$(3)TAB(60)Q$(4)TAB(74)Q$(5) 
1280 ENDPROC 
1290 : 
1300 DEFPROCsearch(field%, find$l 
1310 VDU14:f ie ld%=field%-l 
1320 PROCheader 
1330 X:OPENUP"ADFS::HardDisc.$.Steve.La 

test.CD_Cat.cd_data• 
1340 PTR#X=0:n%=0 
1350 REPEAT 
1360 INPUT#X,Q$(1),Q$(2),Q$(3) ,Q$(4),Q$ 

(5) 
1370 IF fie ld%=5 n%=INSTR(LEFT$(Q$(fiel 

d%),2) , find$) ELSE n%=INSTR(Q$(fie ld%),f 
i nd$l 
1380 IF n%>0 PROCpr int 
1390 UNTIL EOF#X 
1400 CLOSEHX 
1410 PRINT' 'TAB(40) ; "P R E S S S P A C 
E' 
1420 PRINTTAB(40) ;STRING$(20, "-") 
1430 REPEATUNTILGET=32 
1440 V0015 
1450 ENDPROC 
1460 : 
1470 DEFPROCfindnwn 
1480 CLS 
1490 PROCscreen("CD_Number Search") 
1500 VDU31,0,12, 131.157,132, :PRIITT"CD N 

umber Requi red ... • TAB(27, 13) ">RETURN<": 
INPUTT.1>J3(24,12)find$ 
1510 ENDPROC 
1520 : 
1530 DEFPROCfindt i tle 
1540 CLS 
1550 PROCscreen("CD Tit le Search") 
1560 VDU31,0,12,131,157, 132, :PRINT"Tit l 

e Required . . . " TAB(27,13) ">REI'URN<":INPU 
TI'AB(20,12)fi nd$ 

1570 ENDPROC 
1580 : 
1590 DEFPROCfindt_ title 
1600 CLS 
1610 PROCscreen ( "Track Search") 
1620 VDU31,0, l2 ,131,157,132, :PRINT"Trac 

k Title . . . • TAB(27, 13) ">REI'URN<": INPUTTA 
B(l 8, 12)f ind$ 

7 



Compact Disc Cataloguer 

1630 ENDPROC 
1640 : 
1650 DEFPROCfindcomp 
1660 CLS 
1670 PROCscreen ( "Composer Search·) 
1680 VDU31, 0, 12,131,157,132, : PRIITT"Comp 

osers Name ... " T.lill(27,13}">RETURN<":INPU 
TI'AB(20,12)find$ 

1690 ENDPROC 
1700 : 
1710 DEFPROCfindtime 
1720 CLS 
1730 PROCscreen ( "Track time search ") 
1740 VDU31, 0, 12,131,157,132, : PR!Nl"'Tirne 
required (in minutes) ... " TAB{27,13)">R 

E'IURN<":INPUT1'A.B(32,12)find$ 
1750 ENDPROC 
1760 : 
1770 DEFPROCheaderl 
1780 CLS 
1790 VDU31, 6,0,135,157, 135,31,31,0,156 
1800 VDU31, 6,1,133 ,157,132,141:PRINT" 
CD.Database" :VDU31,31, l, 156 
1810 VDU31, 6,2, 133,157, 132,141:PRINT" 
CD.Database" :VDU31, 31, 2, 156 
1820 VDU31, 6,3 ,135,157,135,31,31, 3,156 
1830 ENDPROC 
1840 : 
1850 DEFPROCinput 
1860 PROCheaderl 
1870 PRINTTAB{0,6) ·co. Number "TAB(17) • 

Ji" 
1880 PRINTTAB{0,8) "CD. Title "T.l1B(39) "E 

1890 PRIN'ITAB{ 0, 10) "Track Title"TAB (39) 
"#. 
1900 PRHfl'l'AB(O, 12) "Composer"TAB(24) "~ • 
1910 PRIN'ITAB{O, 14) "Track length '"fAB(19 

)"il (rmi:ss) · 
1920 PRINTTAB(3,19)"RETURN alone for Me 

nu• 
1930 PRINTTAB(16,22)CHR$14l;"Do not ove 

n,rite u· 
1940 PRIN'ITAB(l6,23)CHR$14l ;"Do not ove 

rwrite !i" • 
1950 INPUTrAB ( 14, 6) cd$: IF cd$="" ENDPRO 

C 
1960 INPUTI'AB(l4,8}title$ :IF title$= "" 

ENDPROC 
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1970 INPUT1'AB(l4,10)t_ti t le$:IF t_tit le 
$=" " ENDPROC 
1980 INPUT1'AB(l4,12)cornp$:IF comp$="" E 

NDPROC 
1990 INPU'l'l'AB ( 14, 14) len$ : IF len$="" END 

PROC 
2000 PROCquery 
2010 ENDPROC 
2020 : 
2030 DEFPROCquery 
2040 VDU7:PRIN'IT.11B(20,20)CHR$l36"Save t 

0 Disc? Y/N" 
2050 reply$=GET$: IF reply$=" Y • OR reply 

$="y" PROCdisc:ENDPROC 
2060 ENDPROC 
2070 : 
2080 DEFPROCdi ng 
2090 ENVELOPEl,l , 0, 0,0,0 ,0,0,-126, -2,0, 

-1, 126, 80 
2100 *FX 211, 1 
2110 *FX 212, 0 
2120 *FX 213,180 
2130 *F')( 214, 1 
2140 ENDPROC 
2150 : 
2160 DEFPROCscreen(message$) 
2170 VDU31, 6,0,133,157,132,141:PRINTines 

sage$:VDU31,34,0,156 
2180 VDU31, 6,l ,133,157, 132,141:PRIN'Unes 

sage$:VDU31,34,l,1 56 
2190 VDU31, 0, 20,132, 157, 134,: PRIITT"PRES 

S REI'URN ONLY FOR MAIN MENU" 
2200 ENDPROC 
2210 : 
2220 DEFPROCkeys 
2230 CLS 
2240 PROCscreen(• f_key Setup•) 
2250 PRIN'ITAB(0,8)"Please type in them 

essage to be entered· •" i n key fO. It mus 
t not exceed t he rnax"'' "for the intended 
field . • 
2260 PRIN'T'l'AB (0, 14) "Cd_Number ... .. 3 •' "C 

d_Title . . .. . . 25' " 'Track Title . .. 25" •• corn 
poser .. . ... 10" •"Time .. ..... . . . 5" 
2270 INPU'T'l'AB(0,19)fkey$ 
2280 0SCLI("key0"+" "+fkey$) 
2290 ENDPROC 
2300 : 
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Multiple Character Designer 
Roger Butler presents the answer to the VDU23 blues. 

How often ha ve yo u tried to des ign a 
large graphic character using mu ltiple 
VDU23 commands, on ly to discover that 
the final result bears no re lations h ip to 
your original concept? The following 
program p rovides a solut ion to these 
problems. I had origina lly p lanned to 
write a single character edito r, but it did 
not take me long to realise that it was not 
worth the effort - yo u may as well use a 
piece of graph pap er and save all that 
typing! So, I decided to write a mu ltiple 
charac ter editor instead, where you can 
see exactly wha t you are designing. 

USING THE PROGRAM 
Firstly, type in the listing as shown. After 
checking and saving, run the program 
and you will be presented with the 
following options. 

1: Edit characters 
2: Dump characters 

THE EDITOR 
Selecting op tion 1 wi ll put you in Edit 
mode . Here you will be required to enter 
the size of the gr id and which character, 
if any, yo u want to appear in each 'cell'. 
The grid has a maximum limi t of 9 
characters in a 3 * 3 forma t. However, 
other permutat ions are possible; for 
examp le: 3 rows by 1 colum n, 2 rows by 
3 colum ns or 3 rows by 2 columns, etc. 
Let us suppose that you choose a grid 
size of (2,3); i.e. 2 rows by 3 columns = 6 
characters to edit. You wi ll need to enter 
a VDU character numb er for cells from 
(0,0) thr ough to (1,2). If you are not 
familiar with matrix no tation, th e 
following diagram may help in show ing 
which cell is which. 
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(0,0) (0,1) (0,2) 

(1,0) (1,1) (1,2) 
Diagram l . A simple 3*3 matrix 

So let's say for examp le you have chosen 
the following character numbers for each 
cell . 

(0,0) - 65 
(0,1) - 77 
(0,2)- 37 
(1,0) - 54 
(U) - 84 
(1,2) - 40 

You would then be editing the following. 

A M % 

6 T < 
Diagram 2 . 6 characters in 6 cells 

If yo u are design ing a graphic from 
scratc h, you can simply enter the 'space ' 
character 32 for each cell. After enter ing 
the character number for the last cell, the 
editing sc reen appears. On-screen 
instructions are provided, and are self 
explanatory . 

After designing your masterpiece, you 
can hav e eac h character definition 
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displayed ind ividua lly by pressing 'V' 
when the pointer is over the character. 
You will then have 20 seconds to wri te 
d own the VDU2 3 command. You can 
cancel the d isplay during this period by 
pressing any key. Pressing 'E' ends the 
ed iting session and gives you the option 
to list the VDU23 definitions on screen or 
printer. 

•• • •• ••• • ••• • •• • •• ••••• ... ••• • •• • •• • • •• 11 ... • ••• • •• • • •• • •• • • ••• 
~··········· 

The Editing screen 

You can save your new characters by 
pressing 'S', wh ich saves page &COO to 
disc. To edit any saved characters, run 
the program, and then press Escape 
while in the edit in g scree n . Type the 
command: 

•LOAD f ile narne 
where fil enmne is the name you saved the 
characters und er. Now re-run t he 
program and enter the ·number of each 
character you saved. 

Reader s w ill note the use of the OSCU 
comma nd in the program, which is not 
available on Basic 1. If you onl y have 
Basic 1, define a proced ure as follows: 

DEF PROCos ($&740) 
X%=&40 : Y%=7 
CALL&FFF7: 
ENDPROC 
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You can now use PROCos() in exactly the 
same way as OSCLI. 

THE DUMP ROUTINE 
You can use this option to begin with, or 
after pressing 'E ' when in the editin g 
mode. You will be prompted to enter the 
start and finish character numb ers, after 
which the program will churn out the 

definitions of each VDU char acte r 
within the range specified . 

HOW THE PROGRAM WORKS 
Like the options, the program consists 
of two main procedures, PROCdump 
and PROCm ove. PROCdump is 
obviously the routine which prints the 
character definitions, and it does this 
by using an OSWORD call with A=lO 
(see the User Gu id e pa ge 462) . 
PROCmov e is slightly more 
complicated. It us es the GET 
command to see wh ich key has been 
pressed, and then acts up on thi s 

information. If a cursor key is pressed, the 
pointer is moved in the appr opriate 
direction using PROCdisp. If 'S' is pressed, 
con trol is passed to PROCsave and then 
passe d back again . PROCfill is the other 
routine within the PROCmove routine, and 
this is called when Return, Delete or 'V' is 
pressed. When Return is pres sed, the 
comp uter checks to see if the square is 
a lready filled in. If it is, Return is ignored . 
If it is not, the sq uare is filled and the 
characte r definition to which that square 
belongs is updated, as is the composite 
cha racter in the instr uction box. Delete 
works in exactly the same way as Return . 
When 'V' is pressed, PROCfill simp ly 
prints out the make-up of the character. 

This program really has speeded up the 
des ign process for me and I am su re it 
will be of help to many readers. 
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10 REM Program Characte r Designer 
20 IIDI Version B 1. 0 
30 REM Author Roger Butler 
40 REM BEEBUG October 1993 
50 REM Program subject to copyright 
60 : 

100 MODE! 
110 ON ERROR PROCerror :END 
120 VDU23;8202; 0;0;0;1 9,l,5; 0;0;19,3,6 

;0;0; 
130 PROCinit 
140 PROCenter 
150 VDU19,l,l;O;O; 
160 PROCqa 
170 CLS 
180 GCOL0,2 
190 PROCgrid{r, c) 
200 PROCinst 
210 xl%=0:yl%=S%:x%=0:y%=S% 
220 PROCfsq 
230 VDU5 
240 PROCrrove 
250 CLS 
260 PRIIIIT' "Ix) you want to dW11p charact 

ers (Y/N) ? " 
270 U=GET 
280 IF U:89 OR U=l21 PROCdump 
290 PRINT ' "Ix) you want to continue ed 

iting (Y /N) ? " 

300 G=GET 
310 IF G=89 OR G=l21 RUN 
320 END 

:no : 
1000 DEF PROCgrid(r,c ) 
1010 FOR X%=0 'ID H% STEPS% 
1020 MOVEO,X% 
1030 DRAWW%,X% 
1040 NEXT 
1050 FOR X%=0 'ID W% STEPS% 
1060 MOVEX%, O 
1070 DRAWX%,H% 
1080 NEXT 
1090 MOVE825, 100:DRAW1279,100:DRAW1279, 

900 
1100 DRAW825,900:DRAW825,100 
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1110 ENDPROC 
1120 : 
1130 DEF PROCinit 
1140 COLOUR2 
1150 PRINT' 'SPC{S) "Multiple character e 

di tor" 
1160 PRi fl1I''SPC(l 8) "by Roger Butler. " 
1170 COLOUR! 
1180 PRINT' ' ' SPC (10) "1: Edit characters 

• : PRINT' 'SPC(l O) "2: Dump characters• 
1190 COLOUR3 
1200 PRIN'I'l'AB(5,20)"Press t he number of 
your choice.• 
1210 DIM h(2,2) ,w(2,2),s(2 ,2) 
1220 IF GET:50PROCdurrp 
1230 FORx=OT02 
1240 F0Ry: 0T02 
1250 READZ, Y,S 
1260 w(x,y)=Z:h{x,y)=Y:s(x,y)=S 
1270 NEXT, 
1280 ENDPROC 
1290 : 
1300 DEF PROCenter 
1310 REPRl\T 
1320 CLS 
1330 PRIJl11''' ' "Character Editor • :COLOUR2 
1340 PROO' "Please enter grid size (Max 

. 3*3) • 
1350 INPUT' "Number of rows "; r 
1360 INPUT' "Number of col llllllls ";c 
1370 PRINT'"Grid s ize chosen (";r; ", ";c 

1380 INPUT"l s t his o.k. {Y/N) "; k$ 
1390 UNTIL INSTR { "Yy", k$) 
1400 DIM q%(8*r ,c-1) 
1410 r=r -1:c=c-1 
1420 DIMF%{r,c) 
1430 FORqw=O'ror: FORqwl=OTOc: PRIIIIT' "Char 

acte r to be edite d at {";qw; ", ";qwl;') " 
; :INPUTo%:F%(qw,qwl):o%:NEXT, 
1440 S%=s{r,c):H%=h(r,c) :W%=w(r,c ) 
1450 ENDPROC 
1460 : 
1470 DEF PROCdisp 
1480 GCOL2, l 
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1490 MOVEx%,y%:PRINT"/" 
1500 GCOLl, 2 
1510 MOVExl%,yl%:PRINT"/" 
1520 x%=xl%:y%=yl% 
1530 ENDPROC 
1540 : 
1550 DEF PROOnove 
1560 *FX4,l 
1570 REPEAT 
1580 *FX15, l 
1590 PROCdisp 
1600 G=GET 
1610 IFG=86 PROCfill(xl%,yl%,l,l) 
1620 IFG=13 PROCfill(xl%,yl%,l,O ) 
1630 IFG=l27 PROCfil l(xl%,yl%,O,O) 
1640 IFG:137 xl%=x%-S%*(x%<W%-3*S%/2) 
1650 IFG=136 x1%=x%+S%*(x%>=S%) 
1660 IF'G=l38 y1%=y%+S%*(y%>S%) 
1670 IFG=l39 yl%=y%-S%*(y%<H%-S%/2) 
1680 IFG:83 OR G=ll5 PROCsave 
1690 UNTII.G:69 OR G:101 
1700 ENDPROC 
1710 : 
1720 DEF PR0Cfill(A%,B%,j,k) 
1730 VDU4 
1740 VDU28,0.5 ,10,2 
1750 D%=A% DIVS%:E%=8*(r+l)- (B% DIVS%) 
1760 GCOLO,j 
1770 IF k:0 :MOVEA%+4,B%-4:MOVE.~%+S%-4,B 

%-4:PL0'1'85,A%+4,B%-S%+4:PLOT85,A%+S%-4, B 
%-S%+4 
1780 VDU28,0,31,39,0 
1790 IF k=O:IF j=l:IF (g%(E%,D% DIVS) A 

ND 2'(7 - (D% MODS)) )=0 g%'(E%,D% DIV8)=q%( 
E%,D% DIV8)+2A(7-(D% MODS)) 
1800 IF k=O:IF j:0 :IF (q%(E%,D% DIV8) A 

ND 2A(7-(D% MOD8)))>0 q%(E%,D% DIV8):q%( 
E%,D% DIV8)-2A(7-( D% MODS)) 
1810 E%:E% DIV8:D%=0% DIV8 
1820 IFk:l PRIN'I'I'AB( l, 3) "VDU 23, • ; F% (E% 

, 0%);", ";q%(8*E%, D%+,; "," ;q%(8*E%+1, 0%);" 
, • ; q% (8*E%+2, 0%); • , ";TAB(S, 4) ;q% ( 8*E%+3, 
0%); •, ";q%(8*E%+4, 0%); ", ";q% (8*E%+5, 0%) ; 
•, • ;q% (8*E%+6, 0%); ", • ;q% (8*E%+ 7, 0%); 
1830 IFk:l :Y:INKEY(2000) :PRIN'ITAB(l, 3) ; 
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SPC(24};TAB(l,4 ) ;SPC(24); 
1840 VDU23,F%(E%,D%),q%(8*E%,D%),q%(8*E 

%+l, D%),q%(8*E%+2,D%),q%(8*E%+3,D%),q%(8 
*E%+4,D%),q%(8*E%+5,D%),q%(8*E%+6,D%),q% 
(8*E%+7,D%) 
1850 COLOUR2:FORn=OTOr:FORnl=OTOc 
1860 PRI1fl'I'AB(3l+nl,25+n);CHR$(F%(n,n1) 

); :NEXT, 
1870 VDU5 
1880 ENDPROC 
1890 : 
1900 DEF PROCdump 
1910 CLS 
1920 INPUT' ' "Character to start from "; 

s 
1930 INPUT' "Character to finis h at ";e 
1940 PRINT' "Do you want the output sent 

": INPUT"to a printer too (Y/N) "; k$ 
1950 PRINT' "Use SHIFT to scroll. "CHR$14 
1960 IF k$="Y" OR k$="y" VDU2 
1970 FORK=s TO e 
1980 ?&70=K 
1990 X%:&70:Y%:0:A%:&A:CALL &FFFl 
2000 COLOlJR2 
2010 PRINT' "V. 23, • ;K; 
2020 FOR z=&71TO &78 
2030 PRINT; •, " ;? z; 
2040 NEXTz:NEXTK 
2050 VDU3:COLOUR3 
2060 PRINT' "Press any key" :b=GET 
2070 CLS 
2080 rnDPROC 
2090 : 
2100 DEF PROCgetchar(Z%,b2,b3) 
2110 ?&70=Z% 
2120 X%=&70:Y%:0:A%:l0:CALL&FFF1 
2130 FOR N%:0 'fO 7 
2140 q%(8*b2+N%,b3):?(&71+N%) 
2150 NEXT 
2160 ENDPROC 
2170 : 
2180 DEF PROCqa 
2190 FORb=OTOr 
2200 FORbl:O'fOc 

Continuerl 011 page I'> 
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ADFS and the 'E' Attribute 
Ian Crawford unlocks that which should stay locked . 

In the good (bad?) old days when there 
were on ly the BBC Models A and B, and 
most normal people used cassettes to 
load and save programs, the advent of 
the disc drive was like a breath of fresh 
air. One soo n learned to master the 
techniques and the only problems were 
the occasional accidental deletion of a 
program (or two) beca use one had 
forgotten (or was too lazy) to 'L'ock the 
file. 

The advent of the Master series and the 
Archi medes runn ing ADFS, prese nted 
di ffe ren t pro bl ems . As shown in th e 
Trouble Sliooting Guide Part 4 by Gareth 
Leyshon, (BEEBUG Vol.11 No.10), the 
setting of various file and d irectory 
attributes can take ma ny forms: (R)ead 
on ly, (W)rite only, (L)ock, (D)irectory 
(which is usually accompanied with the 
LR set), and finally the potentially 
d isastrous (E)xecute att ribute. 

Now most people w ill never need or 
want to set data files or programs to 'E' 
because, once set, ii is impossible to 
remove, accord ing to the Aco rn ADFS 
User Guide . 

SO WHAT? 
Well cons ider this: You ha ve a 'speci a l' 
disc that has taken you years to develop 
with all you r master programs, or data 
files that constant ly have to be accessed 
and upda ted as part o f a hobby, or your 
entire busin ess list of clien ts names etc. 
Like me, you will always Jock all those 
important files, but when you need to 
upda te in formation you obvious ly need 
to un lock them. 

Beebug Octob e r 1993 

Due to laziness, I always use the "'ACC. * 
WR method which unlocks all files. Then 
I re-save the modified data and re-lock 
using "'ACC. * LWR. 

A quick glance at the keyboard will soon 
show you where 'E' is situated and, if 
one is in a hurry, distracted, or in a bit of 
a day dream, it is very easy to clip the 'E' 
and press Return before realising it. The 
next time you try to access or modify any 
files on that disc you will not be able to, 
because the ADFS system has set the 'E' 
attribu te, wh ich means that many years 
work of va luable data is lost forever. 

That is what happened to me recently. I 
immediately que stioned the s tateme nt 
th a t once se t, it w as imp ossi bl e to 
remove, and with the help of PRES Oohn 
Huddleston) I was able to remove the 
d rea ded 'E' an d regain the years of 
collected data tha t I thought lost forever. 

Why didn't you keep backup-copies of 
such valuable discs you ask. I do. I did. I 
run 3 ide n tica l di scs, bu t in m y day­
dreamin g haze I ha d subcon sc iously 
gone through the identical * ACC. .. LWR 
without looking at the screen and had 
lost my two backups as well. 

This is when panic set in and that is why 
I feel the following information is 
invaluable and needs to be made 
avai lable to all, because I'm sure I can' t 
be the only person to su ffer in this way! 

FIN DI NG THE 'E' ATTRIBUTE 
It is essential that you have a disc sector 
ed it o r to perf orm the follow ing 
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operations. I use the ADT (Now PRES) 
Advanced Disc Too/kit, although a similar 
routine cou ld be followed by users of 
other disc editors 

Let's start by having a look at how the 
direc tory information is organised . 

Insert a disc into drive O and type *DEX 0. 
The information on all files in the $ (root) 
directory is found somewhere between 
the second and sixth sectors . Use Shift­
Right Cursor to advance a sector at a time 
until you see all the file names and sub­
directories l isted in the right-hand 
wi nd ow. Normally sector 2 h olds 
information on filenames a n d sub ­
director ies. Look at bit 7 for the first few 
bytes of a filename: if bit 7 is set in byte 1 
then the R attribute is set, in byte 2, the 
W attribut e, and byte 3, the L at tribu te. 
Byte 4 is more comp lex; if bit 7 is set in a 
high he x number like D7 then the 
filename is another directory. If it is in a 
low hex number like 54, then the 
filename is a file. Finally, if the fifth byte 
has bit 7 set, then the E attribute is set. 
Th e setting or unset ting is done by 
adding or subt racting 128 decima l (&80 
h ex) to the va lue of the hex number 
shown in the left hand window when the 
cursor is positioned under the 5th 
character of the filename in the right 
hand window. Let's look at it in practice . 

SETTING THE 'E' ATTRIBUTE 
For the first examp le, create a file ca lled 
Test3 (its contents don't matter). 

1. Position the cursor under the 5th 
character of theJi lename, in this 
example the 3. 

2. Look at the left hand window where 
the equivalent brackets O are 
positioned , to find the hex number 33. 
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3. Calculate the hex value of &33+&80 
(if necessary exit to Basic first and 
PRINT -&33+&80). Answer=B3. 

4. Return to the 5th character of the 
filename. 

5. Press the Copy key. The () brackets 
will change to [] brackets. 

6. Type B3. 

7. Press Escape and type 'Y' to re-save 
the sec tor. 

8. The 'E' attribute is now SET. 

To check that you have the right answer 
(in step 6 above), enter mode 7 and type 
PRINT CHR$ &83. This should give the 
answer 3, which is the 5th character of 
the filename. This technique can be used 
to check the rest of the examples; just 
change &83 to the val ue in step 6 i.n each 
example. 

The seco nd example looks at a longer 
filename,TestEd2, which has to be dealt 
with in a slightly different way. 

1. Position the cursor und er the 5th 
character of the filename, in this 
example the E. 

2. Look at the left hand window where 
the equivalent brackets () are 
positioned, to find the hex number 
45. 

3. Calculate the hex value of &45+&80 
(if necessary exit to Basic first and 
PRINT -&45+&80). Answer=C S. 

4. Return to the 5th character of the 
filename. 

5. Press the Copy key. The () brackets 
will change to [] brackets . 

6. TypeC5 . 

7. Complete as above. 
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REMOVING THE 'E' ATTRIBUTE 
From the above examp les on setting this 
supposedly 'unremovab le' attrib ute , you 
w ill probably have realised that it is 
actually very easy to remove. Simp ly 
mod ify step 3 to sub tra ct &80 from the 
va lu e obta in ed in step 2 in stea d of 
adding it. 

(UN)LOCKING FILES IN SUB 
DIRECTORIES 
The above examples have only dealt with 
files tha t exist in the roo t directory. To 
modify files in other directories you will 
need to know the sector addres s of the 
directory involv ed. This is excepti onally 
easy to find out - just type *INFO *. The 

ADFS and the 'E' Attribute 

address should look something like 
OOOOOF or 000372. So type *DEX F or 
*D EX 372 to take you s tr aight to the · 
correc t sector. 

All yo u need to do now is to repeat the 
steps outlined for set ting or removing the 
'E' attribute. 

If this proves to be helpfu l to others then 
I'm happy to have provided s uc h a 
service. 

If other readers can unlock further dark 
secrets of the Beeb then perhaps theiJ will be 
encouraged to submit them for publication in 
BEEBUG. ® 

Multiple Character Designer {continuedfrom page 15} 

2210 PROCgetchar(F %(b,bl), b,bl) 
2220 NEXT, 
2230 ENDPROC 
2240 : 
2250 DEF PROCfsq 
2260 FORqw:OTOr:FORqwl :OTOc 
2270 FORqw%=0T07:FORqw1%=7 TOO STEP-I 
2280 IF (q%(8*qw+qw%,qwl) .00 (2Aq1,1l%)) 

=2Aqw1% PROCfill (S%* (8*qwl+ 7-qwl%) ,S%* (8 
*(r+l-qw) -qw%), l , 0) 
2290 NEXT,,, 
2300 ENDPROC 
2310 : 
2320 DEF PRCX:inst 
2330 COLOUR2:PRINT1'AB(30,4) "Keys · " 
2340 VDU19,3,6;0;0 ; :COLOUR3 
2350 PRIN'I'1'AB(26,6)"Arrow keys " 
2360 PRIN'I'l'AB(26, 7) "move cursor " 
2370 PRIN'ITAB(26, 9) "<RET> - fill • 
2380 PRINITAB(26, 11) "<DEL> - blank " 
2390 PRIN'ITJ.B(26, 13) ·s - save " 
2400 PRI1'1I'TAl3(26, 17) "V - list VDU" 
2410 PRIN'ITAB(26,15)"E - end' 
2420 PRIN'I'J.'/I.B(30, 18) "values of" 
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2430 PRINITAB(30,19)'c urre nt" 
2440 PRINITAB(30, 20) "char acte r ' 
2450 PRI1'1I'I'AB(26,22)"You are " 
2460 PRINTTAB(26, 23) "editing · • 
2470 ENDPROC 
2480 : 
2490 DEF PROCsave 
2500 VDU4 
2510 INPUTTAB(l,3)"Filename :- ' ;f ile$ 
2520 PRIJ.11I'I'/IB(l,3)SPC(20) 
2530 OSCLI("SAVE "+file$+' COO D00") 
2540 VDU5 
2550 ENDPROC 
2560 : 
2570 DEF PROCerror 
2580 VDU22,7 
2590 REPORT:PRINT" at line " ;ERL 
2600 OSCLI ( "FX4") 
2610 ENDPROC 
2620 : 
2630 DATA800,800, 100,800,400,50,795 
2640 DATA267,33, 400,800 , 50,800,800 
2650 DATA50,795, 529,33,267,795,33 
2660 DATA529, 795, 33,795,795,33 ® 
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Wordwise -Mail Reviewed 
Chris Robbins looks at the latest extension to Wordwise-Plus, 

Wordwise-Mail. 

Product 
Supplier 

Price 

Wordwisc-Mail 
Synectics 
10 Bollin Close. 
Sandhach, 
Cheshire CWll 9TZ. 
£9.95 hleluslve 
(cheques payable to 
M.T.Pickerlng) 

Since Wordwise Plus appeared some ten 
years ago, there have been numerous 
attemp ts at rea lising the potential of its 
bui lt-i n p rogramming language . 
Wordwise-Mail is the latest. 

At just under ten pounds, it's an extremely 
low cost product that, according to 
Synectics, "will help you get ... letters 
written more quickly, consistently and 
methodically than ever before!". 

A better description might be that of 
correspondence organiser, since the 
major adva ntage over straight Wordwise 
Plus for writing letters, is the faciJities it 
provides for keeping trac k of the letters 
you've w ritten; if you use it sensibly and 
carefu lly, you need never lose any letter 
ever again. At least, not those you've 
written via Wordwise-Mail! 

In order to do this it maintains a 
'da tabase' of names and addresses; an 
'index' of names which allows th e 
appropriate address to be found even if 
you've only got the haziest of ideas as to 
the correct name; i\,!ld perhaps the most 
us efu l feature of all, a reference list 
which records ident ification data such as 
a unique program genera ted reference 
number, addressee's name, date, and a 
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short comment that could be used later 
to retriev e t he letter e.g . 'Scouts 
Outing/Luna Base II'. 

Getting going shou ld be simple - well it 
would have been for me if I hadn't chosen 
to blind ly follow the setup procedur e 
desc r ibed in th e documentation that 
accompanied the review copy. I was 
puzzle d for some time by the erro r 
message "Chann el" that came up every 
time I tried to use it. It eventually dawned 
on me that the demonstration address file 
!adrs was missing from the review copy; 
not a very promising start . 

The necess ity of setting up such a file -
con taining the names and addresses 
you're go ing to use - isn't made clear 
unti l after the instruc tions to start a letter 
are given . In fact the documentation is 
generally rather lacking when it comes to 
describing th e important, and finer, 
points of the program's workings. 

For instance , when sta rting a new letter, 
where the address isn't already in the 
address file , one might suppose that 
having entered the new address, the end 
of that address should be indicated in 
much the same way as whe n setting -up 
the original address file i.e. a circumflex 
('"') on a line by itself. Not so! An 
investigation of the program code 
revea led that any line consist ing of two 
characters or less wou ld do, but, that 
they'd also become part of the address! 
Thus, no t only would th e address be 
wrong, but a fur th er problem would 
arise (and the prog ram crash) if'"' had 
been used. The correc t thing to do was 
simp ly to press Return. 
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A more informa tive user prompt, and 
some suitable va lidation of the input, 
could have avo ided these difficulties. 

It ·a lso suffers from an apparently 
inconsisten t use of the Escape key. It is in 
fact ent irely consistent; it's just that 
sometimes you can use Escape and then 
again sometimes you can't. Frequent use of 
the program wi ll, no doubt, bring 
familiarity. But for in.frequent letter writers, 
like myself, it will, a lso undoubtedly, 
remain an extremely annoying feature. 

The temptation under such circumstances 
is to press Break; not always a wise move! 
Especially if Break hasn't been 'taken in 
hand ' by the program in use, as it hasn' t 
in the case of Wordwise-Mai l. I must 
admit though, that despite my finger 
straying onto Break on several occasions, 
nothing w1toward occurred . 

However, T found the safes t and surest 
way to get out of trouble was to p ress 
Shift and fO to call up the Wordwise-Mai l 
main menu. 

This men u allows se lection from a 
comprehens ive set o f operations tha t 
includes: 

starli ng, sav ing and printing letters , 
setting disc drive op tions, 
changing the default date (even for 
Mas ter users this has to be done 
manu ally), 
searching for lette r references, 
creating an index etc. 

Once in the main men u, things are fairly 
straightforward. 

Ignor ing the minor nigg les of misleading 
documentation, the program 's crashability, 
a less than obvious user interface, and the 
fact that it won't run w ith any version of 
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WW+ earlier than 1.4F, the most serious 
drawback is that at present it only works 
with DFS and requires a minimum of two 
disc s ides, one side being reserved for 
names and addresses. Thus the number of 
letters that can be saved is severely limited. 

For those users with only the standard 
DFS and just one double -sided drive the 
limit is 25 letters. An additional double ­
sided drive will allow an extra 62 files, 
and if you've also got a utility such as 
DiscDoctor (which allows an extra 
catalogue), or maybe a DFS with a dua l 
catalogue capab ility s uch as that from 
Wat ford Elec tronics, the limit can be 
extended quite significantly. 

An ADFS version of the program would 
be an even better solution! 

It's worth emphasizing what I said 
earlier about usi ng it "sensibly and 
carefully". For despite claims tha t "You 
do n't have to be a computer expert to use 
Wordwise -Mai l" expert ise in the WW+ 
programming language would come in 
very handy whe n the unexpec ted occurs . 

On second thoug hts, since the program 's 
code is eas ily read, such expert ise mig ht 
best be employed pre-emptively, to 
el iminate many of the 'rough edges' of 
the program and make it more robus t 
and amenable to casual use. 

To sum up, the idea is a good one, and 
althoug h it does come a little late in the 
li fe of the BBC Micro/Mas ter an d 
Wordwise Plus, the facilities provided by 
Wordwise-Mail, in terms o f code per 
pound, are excellent va lue for money . 
However, more needs to be done to 
inc rease its robustness, and to imp rove 
both the user inte rface and the 
accompanying documentat ion. ]) 
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Quasimodo 
by Jonathan Temple 

Quasimodo's s weethea r t, Princess 
Esmeralda, has been imprisoned in the 
wic ked Baron's fort ress. Can you, 
Q uasimodo th e hun chback, save her 
from the Baron's evil clutches? 

A quick Tarzan impersonation 

Before being re-un ited with your love 
you have to tackle eleven screens, but 
what wit h those cruel guards throwing 
rocks and a rrows at you and those tricky 
swingi ng ropes it's going to be difficu lt. 

You guide Quasimo do using the Zand X 
keys for le ft an d rig ht , and Retu rn to 
jump . You ca n 'freeze' th e game by 
pressing Ct rl. Pressing Shift wi ll restar t it 
again . 

Q ua s imo do has the usua l computer 
charac ter's quota of th ree lives, one of 
wh ich he w ill lose eac h time he 
misjud ges a jum p or is hit by a rock or 
a rrow - all common occurrences whe n 
you first begin to p lay . .. 
To comp lete a screen, Quasimo do must 
jump up to the be ll rope and ring the 
bell. He is then awarded a bonu s, the size 
of which depen ds on the curren t screen 
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and how long it took him to complete it. 
After the 11th screen Quas imodo 
gets to meet 
his princess 
for one brief 
moment 
(Ahhh ... ) and 
t hen he's 
whisked 
away back to 
the start to try 
agaiJ1. A close shave for our 

hunched friend 

Entermg the program is straightforward 
enoug h - just type it in and away you go. 
Model B users wi thou t sideways RAM, 
however, w ill need to miss out any 
w1necessary spaces and the instructions, 
or set PAGE to &1200 (type PAGE=&1200) 
before load ing the program - if you 
choose the latter course remember not to 
press Brea k as th is wi ll co r rupt the 
program. 

The Bells! 

PROGRAM NOTES 
The da ta for the eleven screens is held in 
lines 2840-2890, with four num bers for 
each screen . The first number represents 
the type of screen where: 
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0 - is a flat wall; 
1 - repre sents turrets; 
2 - is a pit with a rope and 
3 - is a pit with platforms. 

Th e nex t three numbers represent the 
cha nce of an arr ow, rop e and boulder 
appea rin g respec tively. If 0, it will not 
appear on that screen . 

GAME OUER 
r ... "'----.. ~~ s.--..----11,r..:-,c_ .. [_,-.._~e~ 

Close box not close enough guasi 

The chance is decided usi ng 
RND(<num ber in data>). If this is egua l 
to 1 a new arrow or boulder is made to 
appear. So that the arrows and boulder s 
come at the same time and pos ition at 
each go, making it easier to plan a route 
through each screen, the RND function is 
seede d using RND(-< num ber>). This 
means that the num bers produced will 
be the same every game. 

However, if Quasimodo should reach 
Esmera lda, whe n he starts again the seed 
(the varia ble RS%) for RND is changed, 
which means that in some of the screens 
the player will have to learn a new rou te. 

Jumping is achieved by hav ing tw o 
arrays, A'X.,(6) and B°/c,(6), the data for 
which is in lines 2820-2830. A va riable, 
] %, is decre ased as Quasimodo leaps 
through the air, and this is used to ob tain 
two va lues from these arrays which are 
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then added to Quasimodo's X and Y co­
or dinat es . By changing th e values in 
these two lines it woul d be poss ible to 
get Quasimodo to jump further - useful 
for cheats! 

A useful proced ure inc lud ed in the 
program is PROCtriple, which w hen 
called with PR0Ctriple(X,Y,C,A$) will 
print the stri ng A$ at tab position X,Y in 
colour C in triple-height characters. local 
var iab les are used for this procedure, so 
it can be lifted stra ight out and used in 
your own program s . 

Th e chim ing so und use d when 
Quasimodo rings a bell is taken from Ian 
Waug h 's excellent series of articles, 
'Making Music on the Beeb' (BEEBUG 
Vol.3 No .8 to Vol.4 No.2). 

The game Quasimodo was fir st publi shed in 
BEEBUG Vol. 4 No. 7. 

10 REM Program Quasimodo 
20 REM Version Bl .4 
30 REM Author J . Temple 
40 REM BEEBUG October 1993 
50 REM Program subject to copyright 
60 : 

100 *TV 255 
ll O ON ERROR roro 2930:MODE 1 
130 PROC:inst:PROCchars :PROCinit 
160 REPEAT:L%:3:S%=0:K%=l:RS%=3 
180 REPEAT:MODE 2:PROC:screen 
210 REPEAT:PROCman :IF F% PROCrope 
240 IF P% PROC:arrow 
250 IF M% PROCboulder 
260 UNTIL E% 
270 IF E%=1 L%=L%-l :S0UND 0, 1,50, 1 ELS 

E PROCbonus 
280 UNTIL L%:0:IF L%=0 PRCCkil led 
300 UNTIL F.hLSE 
310 : 

1000 DEPPROQnan 
1010 Z%=Z%-5:VDU 4, 31,6,0 
1020 IP Z%>- l PRit.n' ; Z%; " "; 
1030 VDU 5:A%:X%:B%=Y%:C%=V%:D%=W% 
1040 IF 00.EY-2 REPE.11.T UNTIL INKEY-1 
1050 IF INKEY-74 IF J%+JF%:0 J%:6:N%:{I 
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NKEY-98)-(INKEY-67) :SOUND 1, 1, 10,5 
1060 JF%=0:IF J% PROCjump:ENDPROC 
1070 IF F% IF X%:G%-32 GOTO 1110 
1080 IF INKEY-98 IFX%>0 X%:X%-32:W%=W% 

EOR 3:SOUND 18,-1 0,50,1 :IF V%<>231 V%=23 
l: W%=233 
1090 IF INKEY-67 IFX%<1216 X%=X%+32:W%= 

W% EOR 7:SOUND 18,-10,50, 1:IF V%<>232 V% 
=232:W%=235 
1100 IF POINT(X%, Y%-64)=0 IF P0INT(X%+5 

6,Y%-64)=0 E%=1:F%=0 
1110 IF D%<>W% GCOL3, 6:MOVE A%, B%:VDU C 

%,10, 8,D%:MOVE X%, Y%:VDU V%, 10, 8,W% 
1120 IF D%=W% FOR N=l TO 30:NEXT 
1130 ENDPROC 

% 

1140 : 
1150 DEFPROCjump 
1160 X%:X%+A%(J%)*N%:Y%:Y%+B%(J%) 
1170 IF X%=0 IF N%=-l N%=0 
1180 IF X%=1216 IF N%=1 N%:0 
1190 J%=J %-l :GCOL 3,6:MOVE A%, B% 
1200 VDU C%,10,8, D%:MOVE X%,Y% 
1210 VDU V%,10,8,W%:IF J%=0 JF%=1 
1220 IF X%=1216 IF Y%=668 E%=2 
1230 ENDPROC 
1240 : 
1250 DEFPROCrope 
1260 GCOL 3,7:MOVE 640,896:DRAW G%,604 
1270 G%=G%+H%:IF G%=320 OR G%:960 H%:-H 

1280 GCOL 3, 7:MOVE 640, 896:DRAW G%,604 
1290 IP J%=0 IF ABS(G%-X%)<65 IF ABS(60 

4-Y%)<65 GCOL3,6:MOVE X%,Y%:VDU V%,10, 8, 
W%:X%:G%-32:MOVE X%, Y%:VDU V%,10, 8,W% 

1300 ENDPROC 
1310 : 
1320 DEFPROCarrow 
1330 IF R%=0 GOTO 1400 
1340 IF ABS(Q%-X%)<33 IF ABS(604-Y%)<33 
E%:l 
1350 GCOL 3,3:MOVE Q%, 604:VDU 226 
1360 Q%=Q%-32:MOVE Q%, 604:VDU 226 
1370 IF Q%<-32 R%:0 
1380 IF ABS(Q%-X%)<33 IF ABS(604-Y%)<33 
E%:l " 
1390 ENDPROC 
1400 IF RND(P%)=1 Q%=1216:R%=1:GCOL 3, 3 

:MOVE 1216,604:VDU 226 
1410 ENDPROC 
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1420 : 
1430 DEFPROCtoulder 
1440 IF U%=0 GOTO 1510 
1450 IF ABS(T%-X%)<33 IF ABS(672-Y%)<33 
E%=1 
1460 GCOL 3,6 :MOVE T%, 672:VDU 227 
1470 T%:T%+64:MOVE T%, 672:VDU 227 
1480 IF T%>1216 U%=0 
1490 IF ABS(T%-X%)<33 IF ~.BS(672-Y%)<33 
E%=1 
1500 ENDPROC 
1510 IF RND(M%)=1 T%=0:U%=1:GCOL 3,6 :MO 

VE 0,672 :VDU 227 
1520 ENDPROC 
1530 : 
1540 DEFPROCkilled 
1550 VDU 4,28, 2,26 , 17,20,12 
1560 PROCtriple(3, l, 2, "GAME OVER") 
1570 PRINTTAB(l, 5) "Press Spacebar" 
1580 REPEAT Ul'1I'IL GEI'::32:ENDPROC 
1600 : 
1610 DEFPROCtonus 
1620 SOUND 2, 2,81,16 :SOUND 2,2,81,16 
1630 FOR N=l 'l'O 300:NEXT:IF Z%<0 Z%=0 
1640 VDU 4,28,2 , 26, 17,20,12 
1650 K%=K%+1:S%=S%+Z% 
1660 IF K%=12 PROCcongrats :ENDPROC 
1670 PR0Ctrip le(2 ,l, 3, "B0NUS = "tSTR$(Z 

%)) 
1680 TIME:0:REPEAT UNTIL TIME>200 
1690 ENDPROC 
1700 : 
1710 DEFPROCcongrats 
1720 K%=1:VDU 26, 12:IF RS%:3 L%=L%+1 
1730 PROCscreen 
1740 VDU 4, 28, 2, 26, 17, 16, 12 
1750 PR0Ctrip le(3 , l ,3, "WELL DONE !") 
1760 VDU 26,5, 18, 3,5 , 25, 4, 960;636;231, l 

0,8,23 0, 18,3,6 
1770 FOR X%:0 'l'O 864 STEP 16 
1780 MOVE X%, 636:VDU V%,l 0, 8,\•1% 
1790 W%=W% EOR 7:MOVE X%+16,636 
1800 VDU V%, l0 , 8,W%:FOR N:l TO 40 
1810 NEXT, :PLOT 69,928,616 
1820 RES'l'ORE 2900:N:81 :*FX 15,0 
1830 FOR T=l 'l'O 10:RElll) A, D:N=N+A 
1840 SOUND 1, -15,N,D:SOlnl[} 2,-1 0, N+48, D 
1850 NEXT:TIME=O 
1860 REPEAT UNTIL TIME>200:VDU 4 

L__ 
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1870 PR0Ctriple(4,2l ,2, "Now t ry again ") 
1880 COLOUR 5:PRINTI'l'.B(7,25)"<SPACE>" 
1890 REPEAT tn\JTIL GET:32:RS%=RS%+1 
1900 ENDPROC 
1910 : 
1920 DEFPR0Ctriple(X,Y,C,A$) 
1930 LOCAL A%,N%,X%,Y% 
1940 X%:&70:Y%=0:A%=10:COLOUR C 
1950 FOR N%=1 TO LEN(A$) 
i960 ?&70:P.SC(MID$(A$,N%)) :CALL &FFFl 
1970 VDU23,253,?&71, ?&71, ?&71, ?&72,?&72 

, ?&72, ?&73, ?&73 
1980 1JDU23,254, ?&73, ?&74, ?&74, ?&74, ?&75 

, ?&75, ?&75, ?&76 
1990 VDU23,255,?&76,?&76,?&77,?&77, ?&77 

, ?&78, ?&78,?&78 
2000 VDU 31,X+N%-LY,253,10,8,254,10,8, 

255 
2010 NEXT:ENDPROC 
2030 : 
2040 DEFPROCscore(N%) 
2050 S%=S%+N%:V0U 4, 17, 7,31,6, l 
2060 PRINT LEFT$("00000",5-LEN(STR$(S%) 

) )+5TR$(S%) 
2070 VIXJ 5:ENDPROC 
2090 : 
2100 DEFPROCscreen 
2110 VDU 4,17,1, 17,135 
2120 FOR Y%=14 TO 28 
2130 PRINTTAB(0,Y%) STRIN:3$(20,CHR$(237 

+Y%MOD2)) 
2140 NEXT:VIXJ 17, 128:RESTORE 2840 
2150 FOR N%=1 TO K% 
2160 READ V%,P%,P%,M%:NEXT 
2170 IF V%:l PROCturret s 
2180 IF V%=2 OR V%=3 PROCpit 
2190 IF V%=3 VDU 31,5, 14,225,31,8,14,22 

5,31, ll ,14, 225,31, 14, 14,225 
2200 Z%=K%*100+400: PRUfflAB(O, 0) "BONUS: 

• ;TAB(O, 1) "SCORE:" 
2210 COLOUR7:PRINTI'l'.B(6,0);Z%;Tl>.B(2,26) 

"SCREEN:• ;K% 
2220 COLOUR6:I FL%>1 FOR X%=15 TO L%*2+1 

1 STEP 2:VDU 31,X%,0, 232,10,8,235:NEXT 
2230 PROCscore(O) :D: RND(-RS%) 
2240 X%=0:Y%=636:V%=232:W%=235 
2250 E%=FALSE:J%=FALSE:JF%=FA1SE 
2260 R%=FALSE:U%=FA1SE:G%:320:H%=32 
2270 VDU 18,0,6 ,25, 4, 1248;636;25,5,1248 
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;888;18, 3,3,25,4 , 1216;928;228,10,8,229,l 
8,3,6 ,25,4,X%;Y%;V%,10,8,W%,23;10,32;0;0 
;O; 
2280 IF F% GCOL3,7:MOVE 640,896:DRAW G% 

, 604 
2290 ENDPROC 
2300 : 
2310 DEFPROCturrets 
2320 PRIN'I'l'AB(4, 14)G$;TAB(9,14)G$;TAB(l 

4,14)G$ 
2330 FOR X%=376 TO 1016 STEP 320 
2340 VDU 25,4,X%;568;25,0,0; -92;25,81,-

32;0;25, 0,0;60;25,81,32;32; 
2350 NEXT:ENDPROC 
2370 : 
2380 DEFPROCpi t 
2390 FOR X%:3 TO 15 STEP 2 
2400 PRiflfrl'AB(X%, 14JG$;:NEXT 
2410 VDU 25,4, 1080;568;25,0, 0;- 92;25,81 

, -32;0;25, 0,0;60;25,81,32;32; 
2420 ENDPROC 
2430 : 
2440 DEFPROCinit 
2450 DIM A%(6), B%(6) 
2460 FOR N%=1 'ID 6 
2470 READ A%(N%),B%(N%):NEXT:RS%=3 
2480 G$=STRING$(3," "+CHR$10+CHR$8+CHR 

$8) 
2490 ENDPROC 
2500 : 
2510 DEFPROCinst 
2520 VDU17,130,28,10,5,28, l, 12,26 
2530 PROCtripl e (ll, 2, 1, "Q U A S I M O D 
O") 

2540 VDU19,3, 6;0;17,128,17,3,31,0,8 
2550 PRINT" In th i s version of t he wel 

1-known• ' "arcade game you must guide Qua 
simodo"' "through t he eleven screens to h 
is "' •sweetheart , Princess Esmeralda . •· 
2560 PRI!IIT" Our hero must avoid t he ar 

rows and"' "rocks t he cruel guards are th 
rowing at "' "him, and use the ropes to sw 
ing across• ' "the dangerous gaps. • ' 
2570 PRINT" You should use the Zand X 
keys to" '"move left and right, and <Ret 

urn> to "· •jump. To complete each screen 
Quasimodo·' "must jump up to the bell rop 
e and ring • ' "the bel l.·' 

Co11ti11ued 011 p1ige 24 
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Machine Code Corner 
In which Mr Toad gives us some answers. 

In recent issues, you may recall, Mr T has 
been catching up with the correspondence; 
since last time I've had some nice letters -
and some usefu l litera tu re - from Cliff 
Blake of Portsmouth and Bill Woodall of 
Yeovil. So rry guy s, we'll have to wait 
unt il a la ter issue to deal with your 
excellent contr ibut ions, beca use this 
mont h it' s the turn of Art hur Adams . 
Arthur sent me some handy references, 
and also said nice things about me in the 
July issue, for which he deserves an I'M 
A SWOT badge . Arthu r pointed out that 
I was being too clever in my full-sized 
ROM heade r code (BEEBUG Vol.11 
No.8). I used a var iable Z% to hold the 
initial va lu e of 0 %, the s tart of the 
assemb ly area, determining the lowest 
possible ad dress by: 

240 Z%=?2+&100*?3 

BUT ..... 
It doesn't always wor k, and it's wor th 
telling you why, since we end up with a 
useful way of sav in g memory when 
space is tight. Addresses 2 and 3 hold 
V-TOP, the add re ss of the firs t byte 
above the Basic va riab les. However, at 
the start of the first pass of the assemb ler 
there are n't yet any variab les, so Z% 
points to the first location a fter the Basic 
assemb ler pr og ram. As the first pass 
proceeds, the assembled code is 
ove rwritt en by the gwwing va riab les 
area, but that's OK. At the beginning of 
the second pass, add resses 2 an d 3, 
havi ng been upda ted, now point to the 
new V-TOP, so assembly proceeds from 
there, th e fir st free byte above the 
va ria b les. So what's wrong with DIM 
statement? OK, it st';1rts the assembly off 
at the same p lace as our trick, but what 
about the top end ? You have to make a 
guess as to the space you'll need. You 
can run the program to find out, then 
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a lter the DIM, but that's more trouble 
than my way, let alone the fact that it 
would need revision after any alterations . 

All fiendishly clever stuff, and I'd never 
had any troub le with it before, but in 
Arthur's program there must have been 
a large number of va riables or labels 
declared in one sho rt stretch . At some 
poi nt during the firs t pass, some new 
variable, as it was declared, went into the 
space above the the assembled code. 
Later the code being assemb led caught 
up again and overwrote that variable, so 
when the machine next looked for it, it 
wasn't there. At this point the Beeb 
sensibly stopped assembl ing and gave a 
rude message. 

Sod's Law - the first time my cunning 
scheme gave trouble was nfter 
pub licat ion! I hadn't thought deeply 
enough, and had reasoned that it 
couldn' t happen. There's a moral in there 
somewhere. The fix is to leave some just­
in-case space on the first pass by starting 
assembly a good way above TOP/V-TOP, 
then to bring the starting-po int down to 
V-TOP for the second pass . 

The two passes of the assemb ler are done 
by: 

FOR N% = 4 'I\') 6 STEP 2 : OPT N% 

When we set Z'Yo, we can test N% to find 
out which pass is being executed. The 
statement N%=4 wi ll evaluate to -1 if 
TRUE, or O if FALSE; thus we cou ld 
multip ly N%=4 by the amo unt of spare 
space we mean to allow. Say we dec ide 
on &20 0 byte s : &200*(N%=4) w il l 
eval ua te to -&200 on the fir st pass 
(-1*&200), but to O on the second, since 
0*&200 =0. An ABS w il l remove the 
minus: A8S(&200*(N°/.,=4)) now equals 
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&200 on the first pa ss. Bingo ! The line 
ca n now read: 

240 Z%=?2+&100~?3+ABS(&200*(N%=4)) 

Assemb ly of the object -code now wastes 
not a single by te. Be lieve me , it can 
ma tter if the p rogram is fairly long. But, 
gent le reader, we can simp lify the line a 
bit. That's this month's compe tit ion, pa rt 
one: remove the ABS() from line 240 and 
make just one ot h er change so that it 
wor ks exac tly as befo re. 

Just one teensy -weensy snag - yo u may 
get into trouble if yo u declare ano th er 
var iab le later in the program . The on ly 
reason I can th ink of for wa nting to do so 
in the assemb ly text of a ROM is a 'fi nd­
a-free-slot-for -the -"SRWRITE' loop s uch 
as I used in the publis hed headers; there .l 
used a res ident integer, N %, which lives 
in a different area of memory. This spa rks 
an idea - if yo u're finishing a p roject in 
assemb ler and yo u're really sh o rt of 
space , why not use A% to Z% to replace 
some of the va riables ? Yo u'll gain a lot of 
space. You could also use them as labels -
and thi s brin gs us to part two of this 
mo nth's competition : althoug h you ca n 
u se res id ent integers as labe ls, yo u' ll 
have to do three passes of the assembler 
or ru n the program twice before sav ing 
th e code . Why? Do write in : th e re are 
more than enoug h badges left and Mr T 
loves to hear from reade rs. 

Anyhow, as prom ised in the last issu e, 
(wh ich was o n machine -code ari tlunetic, 
remember?) we'll now have a loo k at 
another way in which the 6502 allows us 
to manipulate a byte, o th er th a n by 
ar ithm etic. 

Thi s mon th we' ll look at the 'rota te' or 
's hift' operations, w h ich mea n mov ing 
each bit of a byte one place to the left or 
rig ht. This is handy for multiplying or 
di viding by 2 (or 4, 8, 16, etc. if you repeat 
the operati on). We saw this last time. 
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A ll four of the rota te/ shift inst ru ct ions 
can be used with five addr essing modes: 

Accumulator w rite A after the 
instruction to ro tate A 

Ze ro-page write a one-b yte address 
1111 after the instruct ion 

Zero -page,X write nn,X after the 
instruction 

Absolute write a two -byte add ress 
nnnn after th.e 
instruction 

Absolute,X writ e nnnn,X after the 
instruction 

To mu ltiply a byte, rotate it to th e left by 
ASL - Arithmetic (NOT 'Accumulator') 
Shift Left, or RO L - ROtate Left . Th e 
difference betwee n the two is that after a 
shift, the least significant bit of the byte, 
bit 0, always ends up clear (=0), whereas 
af ter a rotate , bit O holds w hat was 
previo usly in the carry-flag. Both finish 
by moving the bit which 'fa lls off the 
end' in to th e car ry-flag. One reason for 
having the two is that you can multiply a 
mul ti-by te number, using the carry-flag 
to move bit 7 of one byte into bit O of the 
next. Let's m ultiply by two a two -b yte 
number held LSB-MSB at .number - but , 
whatever method we use to dou ble an n­
byte number , we must have n+l bytes to 
s to re the result, in case there 's an 
overflow . 

LOA #0 
STA number +2 \ ready to store any 

overflow at end. 
?.SL number \ we want bi t O of t he 

low-byte clear , so not 
ROL. C-flag now = 
original bit 7 of number. 

ROL number+l \ cont ents of &71 now *2 + 

or iginal bit 7 of number. 
C-Elag now = previous bit 
7 of number+!. 

ROL number+2 \ Rota te C-flag in to bit 0 
of number+2. 
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It's just like including the carry -flag in 
an addition or sub tractio n , only wit h 
those operatio ns, the 6502 doesn' t have 
carry-flag-excluded ve rsions, so we 
have to use CLC or SEC in preparat ion. 
Happily, here we have both rotate and 
shift available. 

Another reason for having the rotate 
instruction is that, if you keep repeating 
it on a s ingle by te, the byte literal ly 
rotates - thanks to the carry-flag, the bits 
which are rotated off the high end ge t 
put back into the low end . Thus , if you 
want to mu ltip ly a single byte, you must 
use ASL, not ROR, othe rw ise you are 
likely to get some bits added over an d 
above the simple multiply. 

You can also shi ft and rotate to the right, 
using LSR or ROR. That's to divide, of 
course. All the above remarks apply as 
regards the carry flag. 

You may sometimes perform one of these 
operations for reasons other than arithmetic. 
Fancy screen dissolves, for example. Most 
of the fonts in my Fontz ROM (BEEBUG 
Vol.10 No.1) were achieved by manjpuJat­
ing the bit-patterns of the characters, 
using ASLs or LSRs plus the operations 
which we shall consider next month. 

That's it for now, reptile-readers. Another 
notch carved on Mr T's monitor. I'm off 
to the sweet shop to spend this mont h's 
money on a sherbe t d ip - I bet I can swell 
up bigger than those fancy South American 
frogs. 

If I go pop, think only this of me: 
There is some corner of a Beebug desk 
That is forever reptile. 

Next month: AND, OR and EOR (no, not 
Christopher Robin's donkey!). Also, who 
is the Patron Saint of compu ting, and why 
not? 

guasimodo (continuedfrom page 21) 

2580 PRIITT" <Ctr l> can be used to free 
ze the game"• •until <Shift> is pressed . • 

2590 COLOUR2:PRINT'TAB(5)"Press the SPA 
CE BAR to play . .. " 
2600 REPEAT UNTIL GET=32:ENDPROC 
2620 : 
2630 DEFPROCchars 
2640 VDU23,225,-l,-l,-l, 239,193,0,0,0 
2650 VDU23, 226,33,66, -l , 66,33,0,0,0 
2660 VDU23,227,60,94, 182,175,187,183,94 

, 60 

6 

2670 VDU23,228,24,36,24,44,44,44,94,94 
2680 VDU23,229,94,-l, 129,126,0,0,0,0 
2690 VDU23,230,60, 172,92,24, 56,60,62,12 

2700 VDU23,231,56,124,76,38,194,70,60,2 
4 
2710 VDU23,232,28,&2,50,100,67,98,60,24 
2720 VDU23,233,60, 118,118,110,60,24,24, 

56 
2730 VDU23,234, 60, 110,118,118,60,24,60, 

100 
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2740 VDU23,235,60,110,110,118,60,24,24, 
28 
2750 VDU23,236,60, l l 0,118,118,60,24,60, 

38 
2760 VDU23,237,-3, -3, -3, -3, -3, -3, -3 ,0 
2770 VDU23,238,223,223,223,223,223,223, 

223,0 
2780 EJINELOPE l ,133,8, 4,8,3,1, l ,126,0, 0 

,-1 0,126,0 
2790 ENVELOPE 2,4,0,0,0 ,0,0, 0, l26,-l , -l 

, -1, 80, 0 

9 

2800 ENDPROC 
2810 : 
2820 DATA 0,-1 6,32, -16,32,-1 6,32,16,32 
2830 DATA 16,0,16,0,2,0,0,1 ,0,0, 0,2, 0,l 
2840 DATA 0,3,0,0,0,0,2,0,4,l,2,0 ,0,2,9 

2850 DATA l,0,3,0,0,2, l ,5, 0,2, 2,99,l ,2 
2890 DATA 3,10,0, 2,0,4,8,4,8,4,4, 4,8,8 
2900 DATA -12,8 ,4,8,- 12,8,8,8,- 16,8 
2920: 
2930 MODE7:PRI1'1!''' :REPORT 
2940 PRINT • at line ";ERL:END ® 
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Error Handling 
Alan Wrigley describes how to take advantage of 
Basic's reporting of errors. 

course Soo ner or later, all 
programmers need 

an understanding of the way in w hich 
errors are handled and reported in Basic. 
Errors can occur for all sorts of reasons, 
and few programs are tota lly immune to 
them. Errors could be caused, among 
o ther things, by mista kes in 
programm ing, such as typing errors in 
keywords, by faulty logic, or by failing to 
predict an unusua l sequence of actions 
by the user . There are many other causes 
of errors, and the larger and more 
complex the program, the greater the 
chances tha t errors w ill occur. With a 
substantial program it often requires 
more time to sort out errors than to code 
the program in the first place. 

Basic makes a dist inctio n between two 
d iffere nt types of error: fatal and non ­
fatal erro rs. Fatal errors are those which 
cause the program to terminate 
au toma tically w ithou t fu rther ado; an 
examp le would be "No room", which 
clearly mus t be fata l since the program 
cannot run if there is ins u fficien t 
memory. Non -fatal errors, on the o ther 
hand, can be trapped by the p rog ram, 
which means th at they can e ithe r be 
ignored, or reporte d in some way 
without stopping the program. Most of 
Basic's erro rs are non -fatal, and I will be 
describing how to trap them later. 

For programming purposes , we can 
divide non -fata l errors fu rther in to 
ser ious and not-so-serio us errors . For 
examp le, if a call is made to a non­
ex is ten t procedure, a "No s uch 
FN/PROC" er ror w ill be gene ra ted. 
This co u ld be tra pped, bu t s ince th e 
program is un li kely to be able to 
continue sensibly wi th a proce du re 
missing, the error can be cons idered as 
serious enough to term in ate th e 
p rogra m. On the other hand, if the user 
is asked to give a filename, the program 
shou ld not jus t give up the ghos t if the 
file can't be found on the cur ren t d isc -
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perhaps the na me has bee n typed 
incorrectly or the wrong disc is in the 
d rive. 

A good programmer will aim to 
eliminate all potent ia l serious errors 
before the program is to be used. In the 
idea l world, no program should crash 
under any circumstances; if a problem 
arises it should cope wi th it in a 
dignified fashion, issuing a warn ing to 
the user so that adjustments can be made 
to input etc. 

Errors in programming o r fau lty log ic 
us ually show themselves up at an early 
stage provided that programs are tested 
thoroug hl y while in the process of 
being wri tten. However, trying to cater 
for a ll possible environments or a ll 
possible actions by the use r (some of 
w hich may be extremely silly but you 
have to handle them all the same) can 
be very d ifficult, and is the mai n cause 
of mos t erro rs. Take the example given 
above, where the user is asked for a 
filename. You may assume that ADFS is 
the curre n t filing system, and a llow 10 
charac ters for the filename. But the use r 
may have switc hed to DFS before 
running the program, which w ill resu lt 
in a cras h if you try to save a file w ith a 
name of more than 7 characters. 

As anot her example, you might be using 
EVAL to evaluate an expressio n typed in 
by the user. However, any attempt to use 
EVAL on an expressio n whic h does not 
make sense to Basic will gene rate a "No 
such va riable" error. Th is includes null 
s trings (as would result if just Retu rn 
was presse d and nothing else). You must 
be prepa red for this and either code your 
program in suc h a way tha t an error is 
impossible, or at the very leas t trap the 
error if it occurs. 

ERROR REPORTING 
Basic has a number o f keywo rd s 
associa ted wit h e rro rs . The REPORT 
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statement ca n be use d to d isp lay the 
message relat ing to the last erro r that was 
$7enerate d (e.g . "No such var iabl e", 
'Esca pe" an d so on), regar d less of 
w hether that error was generated from 
w ith in a program or a t th e Basic 
comma nd line. If ho error has occur red 
since the computer was last switc hed on 
o r reset, a simple copyr ight message is 
disp layed. Th is statemen t can be used 
wi thi n error trapping routines, for 
example to display the error message 
w hile at the same time preven ting the 
e rror from reachi ng the outs ide wo rld 
and terminat ing the program . 

Two other useful re lated keywords are 
ERR and ERL, w hi ch are fu nc ti o ns 
retu rn ing respectively the erro r nu mbe r 
of the last error, an d the pro~ram line at 
whic h it occu rred. Both of these can be 
usefu l in an error -hand ling ro ut ine -
the former to he lp you decide which 
e rrors to trap and w hi ch to pass on , 
an d th e la tt e r in conjunc ti on wi th 
REPORT to indicate w here the error 
occurre d . In genera l, the line number is 
on ly use ful w h i le deb uggi n g a 
p rog ram, since it is nor ma lly 
unnecessa ry (and undes irab le) for the 
use r to be given suc h information . 

TRAPPI N G ERRORS 
Normal ly w hen an er ro r occu rs in a 
Basic p rogram, Basic stops execut ion 
im m edia tel y a nd di sp lays the 
appropria te erro r message suff ixed by 
the ph rase "at lin e n", w here n is the 
line numbe r at which the error occurred . 
The va lue of ERL is set to this line 
num ber, while the va lue of ERR is set to 
the erro r number. Eve ry e rror has its 
ow n nu m ber so that each ca n be 
ident ified. Basic uses nu mbers from O to 
45, while o ther ROMs such as the MOS 
and filing sys tems use other numbers up 
to 255. A list of Basic's e rror numbers is 
g ive n in the User Gui d e an d in the 
Master Refe rence Manua l. Othe r error 
nu mbers may be defcri bed in litera ture 
rela ting to the ROM in question; if all 
else fails you can find out the numbe r of 
any erro r by forcing it to occur and then 
readi ng the va lue of ERR immediate ly 
afterwards . 
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In order to stop this process happening 
automa tically, Basic provides a means for 
trapp ing non-fata l erro rs. This is done by 
using the ON ERROR sta teme n t. This 
tells Basic that when an erro r occu rs, it 
must execute the stateme nt immed iately 
following the ON ERROR . Some 
examples of its use might be as follows: 

ON ERROR GOTO 5000 
ON ERROR PROChandle_error 
CN E:l.RCR R:::PCET: PR:NT " ac 1 ine •SRI.: EN) 

In the third examp le, the error hand ler is 
contained in the rest of the line (in this 
case simp ly duplic ati ng Basic's default 
act ion by report in~ the error and then 
quitting). In the otner two examp les, a 
proced ure or routi ne is pointed to. This 
ro ut ine can perform whateve r act ions 
yo u req u.ire on encoun tering an erro r. 
Often it will in volve look in g out for 
certain like ly errors (such as the non­
existen t filename men tioned above) and 
givi ng some kind of wa rn ing, whi le 
eit her ignori ng other errors or simp ly 
repor ting them. In ma ny cases, in fact, 
"er ror -trapping" is some thi ng o f a 
misnome r since it is really a question of 
p rov id ing fee d back to w h ich the 
prog ram can react. 

A very importan t po in t to note is tha t 
after executing the remain der of the ON 
ERROR line, Basic con tin ues from the 
line follow ing the ON ERROR. In other 
wo rd s, irres pec tive of w here in th e 
pro~ ra m th e er ro r occurs, trapping it 
wi t n ON ERRO R w ill a lwa ys re tu rn 
control to the poin t in the progra m after 
the ON ERROR. Not only this, but Basic 
re-init ialises its stack, whic h mea ns that 
all loops, procedu res etc. are closed, and 
so e ffect ively it forg e ts where it was 
before the err or. Th is has impor tant 
imp licati ons for the way you p rogra m 
erro r handlers. 

With a structured app roach to p rogra m 
design, this problem need not bother you 
too greatly. If you have a ma in program 
loop, wh ich pe rhaps puts a main men u 
on the screen and then ca lls one of a 
nu mber of procedures -depending on the 
use r 's choice, then you could put yo ur 
ON ERROR s tatement imme d iately 
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before the main loop and be sure that any 
errors will return to a well -defined poin t. 

It is also possible to have more than one 
ON ERROR statement in a program . The 
most recent stat ement encoun tered will 
be the one which is executed in the case 
of an err o r. This means that you could 
invoke a different error-handler in one 
section of the program if you wish. 
However, you then have to be ea refu I 
about your structure - Basic will return to 
the point following the new ON ERROR, 
and if this is in a procedure this fact will 
11·ave been forgotten . When the 
ENDPROC is encoun tered, a "No proc" 
error will be generated, invoking the 
error handler aga in and thus prod ucing 
an infin ite loop. 

Probably the safest way of ove rcoming 
this is to s ti ck w ith the main error 
handler, but to set a fla~ depending on 
w here the error is called from . For 
example, you could set a var iable err% to 
a different va lu e at the start of eac h 
procedure, an d reset it to zero at the end 
of the proced ure. Next time the program 
returns to the start of the main loop, if 
err% is non-zero this means that an error 
must have occ urre d in the relevan t 
proced ure, and it can be ca lled again 
straight away. 

To fin ish the a rticl e, let's look a t a 
concre te example of an error han d ler . 
We wil l assume tha t all ser ious 
programmi ng fau lts have been removed, 
and any errors generate d by the program 
will be down to incorrect user input. The 
two errors we have decided to trap are 
"Escape", which occurs when Escape is 
pressed , and "Not found", wh ich will 
occ ur if a file is not found . In the first 
case we want to retu rn to the star t of the 
main program loop w henever Escape is 
pressed, while in th e seco nd case we 
want to warn the user that the filename 
typed in doesn't exist. Other errors we 
will simply ignore for now . 

Before the ma in loop, therefore, we need 
a couple of lines such as: 

ON ERROR PROChandle_error 
IF err%=1 THEN PROCinput ELSE 
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The lis t of procedures in th e seco nd 
line will depend on your program ; for 
the purpose of our example we have 
assumed that if the "Not found" error 
is ooing to occur, it will be in 
PR8Cinput , and thi s procedure sets 
err % to l. The error handling 
procedure itself . wi ll look something 
like th is: 

DEF PROChandle_error 
IF ERR:17 err%=0:ENDPROC 
ff SRR=214 ?RI~'l' "i'i!e not focr.d" ELSE 
REPORT: PRINT" at li ne "ERL 
PRINT"Press a key to continue" 
REPE.~T UNTIL GET 
ENDPROC 

Error num ber 17 is "Escape ''; if this 
occurs we must set err% to zero since 
we actua lly want the program to run 
through the ma in loop again rather 
than return to where Escape was 
presse d . "Not found" is error number 
214; here we have printed a very 
simp le message, but you could do 
something more elabora te if desired. 
All other errors are mere ly repor ted, 
and finally the pro ced ure prompts for 
a keypress and wai ts until it has been 
made. 

In· a complex program, of course, error 
handling wi ll probab ly need to be 
much more elabora te . However, this 
simple example gives you some idea 
of the techn iques involved. 

One fina l po int that really needs to be 
made is that your program s hould 
wherever possib le be writte n in such a 
way that e rr ors do not occ ur in th e 
first place - in other words yo u sho uld 
not ju st re ly on Basic to repo rt thing s 
whic h cou ld have been avoide d . An 
example might be where the user has 
to type in some inpu t; if yo u check 
what is en tered (or in t he case of 
numbers, say, on ly a llow numerals to 
be entered in the first p lace), yo u will 
avoid errors later s uch as the problem 
with EVAL me nti oned earlier . You 
should always aim to pre-empt errors 
in this way and treat the error handler 
as a last resort. BJ 
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VIDEO CMALOGUER • cata logue and print labe ls for your video 
casse ttes 
PHONE BooK ·an on-screen telephone book whJch ean be easily 
edited and updated 
PERSONALISl!O L£TnR ·BEADING S • des ign a sty lish logo for your 
lette r heads 
APPOINTMENTS DIARY · a compute rised a ppoin tments diary 
MAPPING THE BRITISH ISLES · draw a map of the Britis h Isles at 
any size 
S&.ECTIVE BREEDING • a superb graphJcal disp lay of se lecuvc 
breeding of Insects 
THE EARTH FROM SPACE · draw a p ictu re of th e Earth as seen 
from a_ny point l n space 

PERSONALISED ADDRESS BooK • on-s creen address and phone book 
PAGE DESIGNER . a page -mak ing package for Epso n compatible printers 
WORLD BY NIGHT AND D AT · a display of th e world s howing night and day for any time and da te of the year 
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CD rubs IDlDIC Wll~ llllll'll ~~~ 

by David Spencer and Mike WWlams 

Computers are oflen used for file handlin g applications yet this ls a subject 
which computer users find difficult when lt comes to developing their own 
programs . File Handling fo r All aims to change that by providing an extensive 
and comp rehensive introdu ction to the writing of Ille handling programs with 
parti cular referen ce to Baste. 
File Handling for All, written by high ly experienced au thors and programmers David 
Spen cer an d Mike Williams . offers 144 pages of lext supported by many useful program 
Usu ngs. It IS aimed at Bas ic programmers . beginners and advanced IIScrs, and anybody lnterestc'Cl In FIie Handl!ng 
and Dala base s on the Beeb and the Arc. However. all th e file hand!Jn g concepts di scusse d are relevant to mosl 
computer systems . maldng this a suJ1able Introdu ction lo Ole handling for all. 

The boo k start.s with an Introduction to lhe basic princi p les or file handling. and In the followtng cha p1ers develops 
an In-depth look at th e handlin g of d1fferen1 types of files e.g. serial files. Indexed Oles. direct access files. and 
searching and sorting. A separate cha pter Is devoted to hJerarchical and re lauonal database design. and the book 
conclud es Wit!'\ a chap te r of practical advtee on how best to develop file handling programs . 

The top ics covered by the book Include: 
Card Index Ftles, Serial Files, File Headers. Disc and Record Buffering, Using Pointers. 
Indexing Flies. Searching Techniques. Hashing FuncUons, Sortlng Method~. 
Testing and Debugging, Networking ConJlJcts, File System Calls 

The asso ciated dJse con lalns comp lete working programs based on the routlnes descri bed In the book and a copy or 
Flier. a full-feature Database program or1glna!ly pub lished In BEEBUG magaz ine. 
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ASTAAD (80 track DFSI 
AppllcaUon• n (80 track DFS) • 
AppllcaUo na I Disc (40/80T DFSI 
General Ut!Utlea Disc 140/SOT DFS) 
Arcade Gamea (40/80 track DFS) 
Board Games (40/80 track DFS) 

Stock Code Price 
1407a £5.95 
141 la £4.0 0 
1404a £4 .00 
1405a £4.00 
PAGla £5.95 
PBGla £5 .95 

~'U'~ 
Enhanced ASTAAD CAD program for the 
Master, offering the following features: 

* full mouse and Joystick con trol 

* butlt-ln prtn ter dump 

* speed improvement 

* STEAMS Image manipulator 

* Keys trtp s for ASTAAD and STEAMS 

* Comprehensive user guide 

* Sample picture flies 

ASTAAD 13.5" ADFS) 
AppllcaUona Il 13.5" AOFSI 
Appllcatlons I Disc (3.5" AOFSI 
General Utllltlea Disc 13.5" ADFS) 
Arcade Game• (3.5" ADFS) 
Board Games 13.5" ADFS) 

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

All prices include VAT where appropriate. For p&p see Membership page. 

RISC Developments Ltd , l. J. 7 Hatfield Road, St. Albans, Herts ALJ. 4JS . 

1 
J, 



SOLITAIRE • an elegant lmplementauon of this ancien t and fasctnaung 
one-player game, and a cornplete so lution for thos<: who are una ble to 
Hn d It for the mselves. 

ROLi. or HONOUR • Soore as many potnts as p06Slble by throwing the 
Ove dice Jn this on 4 scrccn vers ion of 'Yahtze'. 

PATIENCE - a very addtcuve ver~lon of one or th e-oldl':SC an d mosl 
popular games()( PaUence. 

ELEVENSES • anothc:r popula r versio n of PaUence · Jay down cards on 
lhe ta ble In three by thrc-e grid and s ta rt turning them over un til they 
add up lO C)t'Vt,.71. 

CRlBBAOE - an authenuc lrnp lemt ntallon of thJ.s very t:rad.1Uonal card 

•ier mm 
,1,. '" , ,.. 11, , '"' h ot 1iJ Jr,u 11••• r .... ~., ,~. , .u,. 1ou au. Sc. .... 

••••• 
game for two, where 1he c•hJec::t IS 1.0 score pOJn t:; for various comblnatlons and sequences of cards . 

Tw1I>I>LE · a close relative of Sam Uoyd's slldlng block puz, Je and Rubik's cube, where you have to move numbers round a 
grid to match a pallern. 

CBJNESE CHEgUERS · a u-ad.ltlonal board game for two player.;, whe re the object Is to move your coum ers , followtt1g a 
pattern, and occupy the opponent's field. 

ACES Hice • anothe r addJclJvc game of Pauencc. where the obJccl ts 10 retllO\'e the cards from the table and llnJsh with the 
aOc-s al the hea d of each colu mn . 

CROSSWORD EDITOR • for de-signing, ed lUng an d solvtng 
crosswords 
MONTHLY DESK DIARY • a month -to -,1ew ca lend ar whtch can also 
be printed 
3D LANDSCAPES· ge nera tes three d imensional landscapes 
REAL Tnm CLOCK . a real Umc d tgual alann clock d isp layed on 
the screen 
RUNNING FO UR T EMPERAT URES . ca libra tes and plots up to four 
temperatu res 
JUUA S&TS - fasclnattog ex-tensions of the Mande lbro t set 
FOREIGN l..ANCUAGE TEsTER . fore ign character define r an d 
language tester 

SHARE INVESTOR • assists dec is io n mak ing whe n buying and selling shares 
LABEL PRO CESSOR . for destgntng and printing labels o n Epson compatible pri nt ers 

GEORC! AND T HE DRAGON • Reseue ·tttdaous fltld.t' from the fl ames 
of the dragon . bu t beware the flylng arrows an d th<! mo-1ng holes on 
th e floor. 

EBO NY CASTLE - You . the leader of• secre t band, have been 
cap tured an d thrown In the dungeons of the tnfamo us Ebony Cas tle. 
Can you escape bac k to the oou nirysldc, flgbUog off the dead ly 
spider.; on the way an d collecung the keys necessary to unlock the 
coloured door~? 

KNtoeT Qlll!ST • You are a Knight on a quest to find the los t crown. 
hidden dee p In th e ruins of a weird cas tle tnh ab lled by da ngerous 
mons ters an d protoctcd by 3 greedy gu ardia n. 

PITFALL P ETE • Collecl all th e dJamonds on the scr<'<n. but try not 10 
trap yoursel f when you dis lodge th e many boulders on your way. 

BUILDER Boe • Bob Is trap ped on the bottom of a build ing that's being de molished . ca n you help him bu ild his way out? 

MtNEFtELD - ~1nd your way thro ugh th is grid and try to de fuse tJ,e mines before they explode . but beware th e mons ter.; 
whJch Lnc:rea.~ingly hind er your progress . 

MANIC MECHANIC • Try lo collc'Ct all tl1e span ners an d reach the broken -down generato r. before the factory freezes up . 

Q UAD - Yoo v.111 ha ve hour.; of enlcl1aln mc nt llylng to get 'all 1.hese dJfferen 1. shapes 10 Ot. 

Stock Code 
File Hanclllng for All Book 8K02b 
File Handling for All Disc [40/ SOT DFSJ BKOSa 
Joint Offer book and disc (40/SOT DFSJ BK04b 

Price 
£9.95 
£4.75 

Stock Coder Price 

Magscan (40 DFSI 0005a 
Magscan (801' DFS) 0006a 
Magscan (3.5" ADFS) 1457a 

£ 11.95 
£9 .95 
£9 .95 
£9.95 

File Handling for All Disc (3.5" ADFS) 
Joint Offer book and disc (3.5" ADf'SI 
Magscao Upgrade (40 DFS1 
Magscao Upgrade (SOT Df SI 
Magscao Upgrade (3.5" ADFS) 

All prices in clude VAT whe re appropriate . For p&p see Membership page. 

Tel . (0727) 840303 P'o5i]l (0727) 860263 
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0010a 
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512 512 Forum 
by Robin Burton 

This month 
we ' ll start to 
investigate a 
simple -to-use 

back -up system based on readily 
available software. 

For my examples I'll use PKZIP, but first, 
thanks to Howard Smith for providing 
informati on on an early version of 
Fle xibak and to David Harper for 
supplying a copy of the latest version, 
now called Flexibak Plus. More on these 
next month. 

GETTING ORGANISED 
Whatever back-up system you use, your 
first thoughts should be abo u t how 
you'll want to secure your files and how 
they might need to be recovered. You 
won't always have had a total disas ter, 
so you won' t always want a comple te 
recovery, and it could even be just one 
file. 

To plan the job, men ta lly d ivide your 
data and programs into logical chunks, 
each of which can be processed 
separately as and when required, not just 
as part of the whole. I' ll exp la in this 
concept in more detail later, usi ng my 
own data to illustra te. Your app roach 
wi ll depe nd to an exten t on the facilities 
in the software used, but some 
generalisations apply, whethe r you're 
floppy or hard disc based. That said, the 
two disc types also impose constrain ts of 
their own whic h must be cons idered . 

Hard disc users really must plan back ­
ups more care fu lly than floppy users, 
because no matter what tools are used 
there's no way the contents of even a 
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smal l winches ter will fit onto a single 
floppy. 

By contrast floppy users store files on 
separate discs already, so back-up 
planning might seem unnecessary . Not 
so! If the crude approach of who le disc 
copies is your met hod there are gaLns to 
be made, poten tia lly spec tacular ones, 
when data compression is employed. 
Files from a particula r application might 
fill several floppies, bu t the number of 
back-up discs can be reduced dramatically 
if the data is compressed. Equally 
importa nt, secur ing and recovering can 
be very muc h quicker than direct copies, 
as we'll see later. 

The best approach also depends on the 
type of file and whether new files are 
co ntinually created, or more typically 
on ly existing ones are updated. If your 
back-up system is currently not very well 
organised (perhaps even if you think it is) 
here are some ideas to consider. 

Let's illustrate extremes by assum ing the 
system is used for on ly one application. 
If the task is producing letters and 
reports, it 's lik e ly new files wi ll 
conti nu ally be crea ted . If a permanent 
disc record is needed, each new file must 
be in cl ud ed in your back -u ps . 
Alternative ly, if th e sole use of the 
system is for a da tabase new files won't 
be created ve ry ofte n, perhaps never, 
once the sys tem is set up. Here the need 
is to secure the latest versions of existing 
files as they're updated. 

Like most users I'm somew here between 
th e two ex tremes, usually amending 
files, but occasionally creating new ones 
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too. Some compromise is inevi table, but 
you should still tune your data 
organisat ion and back-up strategy to suit 
your needs. The ideas here are food for 
thought and, while some points may be 
obvious, it's un likely that there's no room 
for improvement , unless you're very well 
organised. To a degree hard di sc use rs 
have to be more o rganised, while floppy 
users can be a bit more flexible in their 
arrangements, but both might benefit 
from a bit more thought. 

REDUCING THE WORKLOAD 
The first point is that efficient secur ity 
means saving tim e, w h ich means 
selec tive back-ups, and avoiding 
dup licated effor t is the biggest step you 
can take towards speeding up the job. 
This will be harder if your program s and 
data aren't organised wi th this in mind in 
the first p lace. 

Appl ications usually have a n umber of 
files, even a word processor probably has 
overlays, one or more dic tionary files, 
various printer related files, plus help and 
configuration da ta too. As an example, the 
volume of data in my word processor is 
460K conta ined in ten files . Although 
word processing is a 'simp le' application 
(some are much worse) it's a big help not 
to secure such files urn,ecessarily. 

Remem ber too that EXE files (256K of my 
total) and dictionaries (107K) are less 
likely to compress we ll, so here's almost 
half a megabyte of back-up which I don't 
repea t un less there's a good reason. 

Obviously, if diff ere nt file types are 
mixed together in th e same direct o ry 
select ive back-ups (and recove ries) wil l 
be more difficult. If you can't separa te 
th e different types o f files, you'll be 
cont inually re-securing application files 
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that haven't changed - a valuable waste 
of time and disc space. 

Mind you, even if you have original 
issue discs, don't think you needn't 
secure yo ur applications. Remember, 
configuring some applica tion s to your 
particu lar reguirements can be guit e a 
length y job, and one that's best avoided 
unless th ere's a good reason for it. If 
prob lems force you to re -copy an 
application you' ll have to repeat the 
entire installation process again, unless 
you have a sec ure copy of the fully 
configured working system. 

Applica tions should certa inly be secured, 
but only once. It shouldn't be done just 
because you're securing data after a work 
session . Keep application files and data 
files either on separate discs, or at least in 
separate directories and then, wi th even 
the simp lest procedures, you can secure 
the appl ication once, and thereafter save 
time by securing only the data . 

This a lso simp li fies recovery, since it 
allows easy recovery of data, applications, 
or both w hen ne cessary. Mix them 
together and recovering the just the data, 
or just the applicatio n becomes mu ch 
harder, if not imposs ible. 

MAKE LIFE EASY 
The bigges t step towar ds back-up 
reliabi lity is automating the process as 
much as possible. Why? Two main reasons. 

The first is subjective - if the system's 
easy to use, it will be easier to discipline 
yourself to use it. If it's fiddly or involves 
too m uch effort, human nature says it 
won't be done as often as it shou ld be. 
The second reason is that during back­
ups mistakes wi ll be far less lik ely. A 
fixed routine which is tried and tested 
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doesn't offer much chance to introduce 
new problems . 

Using an essentially manual system, like 
PKZIP, two s tandard facilities (ie . free 
and availab le) will help. The first is batch 
files, the second is on, which is 
frequently overlooked. Redirection can 
provide extra contro l or a range of 
options simp ly and with tota l reliability. 

Now let's look at real examp les. These 
are based on my routines for securino 

. . . D 
Essential Software's flies . The data 
stru cture is simp le, one directory called 
ES, in the root directory of my hard disc, 
con tains everything belonging to ES. 
Source files, issue disc contents, and 
sundry data files are all stored in one 
level of sub-directories within ES. I won't 
list the whole structure, but, part of it 
looks like this: 

\ES 
\ES\DEV 
\ ES \NEWPROGS 
\ES\SOURCES 
\ES\RAMDISC 
\ ES\PRTSCR N 
\ ES \SUPRSTAR 

.... and so on, tota lling 22 subdirectories 
contain ing about 3.25Mb of da ta. 

DEV and NEWPROGS are deve lopment 
and testing dir ectories, so their conten ts 
tend not to remain fixed for lo ng. 
SOURCES changes less often, on ly when 
a modi fication to an existing p rogram is 
completed or if a new one is added. 

Finally, from RAMDISC onwards, the ES 
issue directories are virtua lly static, the 
only changes being bug-fixes (none for 
years, of course) or If a spelling error or 
'typo' is corrected in the documentation. 

You can see, given that the initial back­
up included everything, I need to secure 
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DEV and NEWPROGS fairly frequently , 
SOU RCES less often and issue 
directories rare ly if ever. Apart from the 
d iffering frequency required by these 
back -ups, the total vo lume of ES, even 
compressed, is obvio usly far too much to 
fit onto a sing le floppy. So how do I 
handl e it? 

REDUCING RISKS 
Like o th er sys tems, PKZIP can create 
single archives spanning mu lt ip le 
floppies, but it's an option I prefer not to 
use. Instead the ES back-up is split into 
three jobs, one for DEV and NEWPROGS, 
one for SOURCES, and one for the issue 
directories . You might favour mu lti­
volume archives but I don't, here's why. 

First, if one disc in a multi-volume set 
becomes fau lty, the whole set is at risk. 
Perhaps you can re-create a faulty disc 
from a duplicate cop y of the set, but 
remember tha t th is requires an exac t 
duplicate; nothing else will do. If each 
back -up disc is independent and one 
develops an error, the worst that can ever 
happen is that you lose the contents of 
that one disc; it can' t affect the rest . 

Seco nd, w hen you update a multi ­
vo lume set (in all the systems I know) 
you have to update severa l if not all of 
the back-up discs each time. At best this 
is likely to be the first disc (holding the 
index), the disc or disc's containing the 
files to be updated and the last in the set 
(or an extra d isc) wh ich is where copies 
of amended or new file s are usua lly 
added. As mentioned, if yo u' re wise 
you'll have two exact duplicate sets, so 
you actually have to do the whole job 
twice, or copy each of the amended discs 
every time, (bu t beware, if you use COPY 
and miss a disc, or there's an undetected 
error in the first set .... !) . 
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The 'in dependen t disc' approach avoids 
all this . The only d iscs yo u hand le are 
those conta ining amended files, and so 
lon g as your back-up software is fast 
enough (mine is), you simply make two 
originals of every back-up d isc. 

Spa nned -vo lume archives are inflexible 
and seem to offer no benefits to balance 
the inconvenience and poten tial risks. You 
can disagree, but I have had a case (only 
one admitted ly, but it' s eno ugh ) where 
both copies of a back-up disc were faulty. 

PERFORMANCE 
Last mon th I said that PKZ1P comman ds 
cou ld become complex. Howeve r, they 
don' t have to be, so let's take a look. The 
genera l forma t of the comma nd is: 

PKZIP [option] <arch ivename> [fi le-list ) 

where [option] can be one or seve ral 
act ion modifiers, <nrchiven ame> (which 
can includ e a drive/ path specification) is 
the output archive's filename and [file­
List] is a list of files to be processed. 

If omit ted [option ] defa ults to 'add', which 
writes a new yersion of all (source) files· to 
the arc h ive , whether the file o r the 
arc hive alread y exists or not - if the y 
don't they're created. By default [file-list] 
is every thing in the curren t directory if no 
List is sup p lied. The arch ive name must be 
specified of course, but the extension .ZIP 
is added automatically. 

Suppose then I want to secure the entire 
contents of ES\SOU RCES to dri ve A. If 
my current directory is ES\S OURCES 
and the arch ive is called ES_SRCES, the 
comm and can be as simple as: 

PKZI P .b.:E S_ SRCES 

Everything but the archive path and 
name a re defaulted, so this couldn't get 
much easier. 
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I also said comp ressed archives are much 
more efficien t than direct copies, so by 
how muc h? ES\SOURCES con ta ins 51 
files tota lling 1.628Mb. This, of co urse, 
would need at leas t two 800K floppies 
using COPY, perhaps three, but I tried it 
to quantify the task. 

After 2 mins 55 sees the expected 'disc 
full' message appea red, with 29 file s 
cop ied. I lost interest at that point 
because copyi ng the remaining fi les 
wou ld obviously take a great dea l of 
man ual entry, hence the next disc (or 
two) would take very much longe r. Let's 
be very generous and suppose the whole 
job cou ld be done in 10 minutes. 

Next I timed the job using PKZIP version 
2.04g. The results spea k for them selves. 
ES_SRCES.ZIP was completed in under 
thr ee minutes, it contained all the files, 
and was less than 325K . This is a 
compression rati o of better than 5:1, or 
put another way I could get ove r twice as 
much data on the disc in less time than 
taking one direct copy. Of course, this 
data was text so compression should be 
goo d, bu t the comp ari so n is valid 
be cause the same real data was use d 
which was identical in both cases. 

What about a 'poor' examp le, so as not to 
be accused of bias? OK. I also archived 
my word processor's directory to drive 
A:, producing an archive file of 250K in 1 
min 40 sees . The compression is very 
impressive and worthwhile, espec ially 
given the file types, but here the elapsed 
time was slight ly more than for a direct 
copy (1 min 18 sees). 

This further reinforces the earlier point, 
that securing app lications sho u ld be 
avo ided unless it's justified by changes in 
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Public Domain 
Alan Blundell is pleasantly surprised by the amount of new PD 

software which he has come across recently. 
Having only recently written in this 
co lumn that the amount of new PD 
software appearing was in decline, this 
mon th I'm going to cover the largest set 
of new discs I've ever added to my 
library in one month! 

For Electron users, I'm pleased to 
announce the availability of ELBUG. As 
I'm sure readers will know, ELBUG was 
the sister publication to BEEBUG, many 
yea rs ago now (before RISC User had 
even been thought of). It ran for 22 issues 
before being discontinued and I have 
received permission to distribute a!J of 
the software discs associated with the 
magazine. I've prepared 3 discs (in ADFS 
'M' format) which ho ld all 22 issues 
worth of software. I won't go into the 
con ten ts of the discs in detail here, 
except to say that much of the software 
associated with ELBUG consisted of 'Elk' 
versions of programs featured in early 
volumes of BEEBUG. It is however, one 
of the few software collections which is 
guaranteed to be fu lly Electron 
compatib le. 

Concerning the early issues of BEEBUG 
itse lf, I have now finished ca taloguing 
the software from volume 2 bu t am st ill 
having troub le ge tt ing ho ld of a ll of 
volume 1 on disc. I have collected a d isc 
con ta in ing se lected programs from 
volume 1, including all of issue 10, but if 
anyone can help with the rest, I would be 
most gra tefu L 

MAD RAB BIT 
I have also recently been in contact with 
Joel Rowbottom, of Mad Rabbit PD 
(mentioned recent ly in BEEBUG), and 
we have swapped software to make each 
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of our libraries more complete. The 
software that he has kindly sent to me, 
all of which I had not seen before, 
includes a collection of AMPLE software 
for the Mu sic 5000 add-on, some origina l 
Basic music programs (so there are no 
copyr ight problems) and discs of text 
fi les of interest to Star Trek and Red 
Dwarf fans. There is some entertai n ing 
material on these last d iscs, although I 
found some of the humour on the Star 
Trek disc a bit esoteric, and probably 
most suited to the real addict. 

I also obtained a copy of C. J. Richardson's 
STD Code Directory. This disc-based set 
of data has been avai lab le for some time, 
but he has added a controlling program to 
enable searching by town name or by 
STD code. I have occasional ly used 
programs such as this to check the part of 
the country from which items have been 
offered for sale in classified 
advertisements (there is a similar, but 
unrelated, MS DOS based program whid, 
is available for the Maste r 512 co­
processor) . 1 am p leased that there is now 
a version available for the BBC Micro. 

EDUCA TION 
Quite a long time ago now, I gained 
permiss ion to distrib u te sof t ware 
w h ich was p roduced as part of the 
Microelectronics in Educa tion Project . 
The MEP was an educat iona l project in 
the early 1980's whic h res ul ted in the 
production of a range of software , 
primari ly for schools, aimed mainly at 
junior age children . I am therefore now 
p leased to have fou r volumes of MEP 
sof tware. The programs are we ll 
produced and are usefu l for a va riety of 
educa tiona l uses with young children. 
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The do have a definite '80s' fee l about 
them, though . 

The four volumes comprise thirty 
different programs in a ll, and cover a 
w ide range of subjects, although they 
follow no particular sequence or theme. 
All of the prog rams work w ith disc 
systems, but were written at a time when 
disc drives were an expensive rar ity, in 
1983. Programs wh ich use data fi les, 
therefore, expec t to be using tape . Some 
which I have tested seem to wor k wi th 
DFS and ADFS data files, but others do 
select *TAPE, although they shou ld not 
be too d ifficult to modify (by removing 
the *TAPE commands). I will give a few 
examples, because educa tional software 
seems to be a par ticu lar interest for a 
number of readers. 

Volume 1 contains Crnsh, which requ ires 
the use of count ing and logic to solve a 
prob lem; Shopping, where the child must 
buy five items, from a choice o n a 
shopp ing list, wi thin a budge t; Quiz, a 
mu ltip le cho ice qu iz package, complete 
with a quiz des igner; Animal, a simple 
artificial inte lligence program that learns 
from the answers given to questions and 
builds up a knowledge base, and Farmer, 
a version of the old log ic problem whic h 
involves a farmer who has to get a hen, a 
dog and a sack of corn across a river; and 
others. 

Volume 2 contains a simi la rly var ied 
collec tion. Amongst others, there are: 
Eurekn, a simulation of a bath, where the 
child has to perform a series of actions in a 
logically thought out order ; Fraction Snap, 
a game for prac tisi ng frac tions; and 
Ve11nMa11 and VennKid, two p rograms 
desig ned to help with the learning of sets. 

In vol ume 3, I particu larly noticed the 
prog ram, Brickup, which is desig ned to 
help child ren to become familiar with the 
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use of a d ictiona ry. Volume 4 includes 
Spike, whi ch helps wit h early number 
work by as king the chi ld to co unt in 
un its, tens and hund reds; Box, w hich 
helps wit h the recognition of word 
s hapes; and Symmetry, wh ich provi des 
p ractice in the recognit ion of lines of 
symmet ry in a 2 dimensional shape. 

These are just examples from the four 
volumes. All in all, l thought the set was 
well wor th a look if you have child ren in 
the age range 7 - 11. 

l have seen quite a lot of simi lar 
educationa l software, seemingly des igned 
for school use, bu t possibly of interest to 
pare nts. Unfortun ately, I haven't been able 
to track down anyone who can tell me if it 
would be legit ima te to circulate copies. 
Much of the software seems to have been 
written by ind iv idua l teachers to help 
wi th the teaching of particular points, but 
there are also many other packages, which 
give no sign of copyright or of comme rcial 
links, tha t may be of in terest to a wider 
au di ence. If anyo ne can help with the 
ide nti fication of such softwa re and with 
the perm ission to distribute it, l would be 
pleased to hear from them. 

ADDRESS 
I have heard from other con tr ibutors to 
BEEBUG tha t so me reade rs have 
contacted them asking for my add ress. I 
thought that it was fairly well known by 
now, but if you can help with the search 
fo r vol um e 1 o f BEEBUG or for 
ed ucationa l so ftwa re, or if you wa nt to 
get in touch with BBC PD or myse lf, in 
relation to this column, my address is: 

Alan Blunde ll, 
18 Carlton Close, Blackrod, 
BOLTON , BL6 5DL. 

Next issue, I plan to cover more of the software 
which I have recently received. 00 
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A Room with a View 
Kieren Hollingsworth gives some hints to View users. 

For me, View has stood the test of time. 
Despite taking possession of a PC an d 
Wordperfect, I still turn to my trusty Beeb 
when it comes to typ ing. However, ove r 
the yea rs I have used View, I have 
encountered several little annoyances 
and devise d my own ways of getting 
round these , which I shall outline here. 

EIGHT Y CHARACTER MODES 
One of the attractions of View is that it 
a llows you to type in and v iew text in 
e ighty character modes (really 74 
characters allowing for command 
spaces), as long as enough memory is 
available . Therefore, it is often 
convenient to create your text in mode 3 
and use the stan dard rul er for this 
mode . This is achieved best by typing 
MODE 3 (MODE 131 on a Mas ter) 
followed by *WORD . The word 
processor will then assume the desired 
ruler. Enter ing the commands the other 
way ro und w ill result in the ru ler for 
the prev iously used mode appear ing. 
This can be corrected by typing NEW 
before beginning to type. 

On a standard television set, the small 
characters can be rather blurred and 
difficult to read . Switchin g the colou r 
off on t he set w ill sharpen them. 
Anothe r way of improving readabi lity is 
to change the colo ur of the disp lay: the 
eas iest way to do thi s is to issue a 
VDU19 command to substit ute different 
colours for the stil,ndard black and 
white. This can be done by moving to 
the comma nd screen and using a series 
of Or i-key combinations with letters on 
the keyboard. For examp le, to create 
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black writing on a white background, 
the ordinary commands wou ld be (in 
mode 3): 

VDU19,0,7 ,0,0,0 
VDU19,l, 0,0,0,0 

For these do the following: 

Ctr l-S-0 -7-0-0-0 
Ctrl -S-1-0-0-0-0 

The numbers are the standard colo ur 
numbers used by the Beeb. The colour 
will not change until the last Ctrl-0 has 
been pressed. Thus to create blue text on 
a yellow background, use the sequence: 

Ctr l -S-0-3-0-0-0 
Ctr l -S-1-4-0-0-0 

SET STANDARDS 
Once you've found a format that suits 
you, and you've created your own ruler, it 
is a good idea to save it by itself, and 
recall it at the beginning of each new 
piece of text. Once loaded, use the NAME 
command to change the default name to 
the na me you will wan t to save the 
comp lete text under, s uch tha t sim ple 
SAVE commands can be regu larly issued 
to record alterations and guard ag<1inst 
outside gremlins. A note of warning: even 
if the ru ler is re loaded, View a lways 
switches formatting and justification back 
on regard less of their state at the time of 
saving : this can be annoying if you find 
your text justified when it is not required. 

GOING BOLDLY ONWARDS 
The bold and underline features are qui te 
simple to use, but a few points need to 
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be borne in mind; firstly, that und erlining 
will cancel itself au tom at ically at the end 
of each line whereas the bold will remain 
active unt il a secon d bol d symbol is 
encounter ed. Forget tin g this will waste 
paper! Also, a lth oug h the symbo ls take 
up a character space on the scree n, the 
computer makes an adjus tment at the 
en d of each line to achieve the cor rect 
lin e lengt h . The default printer driver 
also unde rlines spaces. 

Therefore, when creat ing tables, wri te 
the tab le on screen w ith headings, then 
use the ins er t mod e (Ct rl-f4) to add 
spaces in front of or after those headings 
for which the codes are required, and 
then insert the cod es. The spaces just 
entered will d isappear. It g ives a 
s tuttered effec t on sc reen but the 
printout will be correct. 

CHECK YOU R SPELLING 
CHECKER 
The following problem s are ones I have 
encoun tered using Computer Concept's 
Spellmas ter w ith View, although the 
follow ing comments may well app ly to 
o ther checkers. Sometimes, when 
memory is t ight, the comput er w ill 
"hang" during spell checking and there 
is no alternative but to destro y the text, 
so save it first (and often)! 

Another thing to be aware of is that after 
the spe lling checker has substituted words 
of a diffe rent leng th to the original 
misspelling, the line may no longer be 
formatted or justified correctly. The most 
comprehensive way to deal with this is to 
comp lete the spelling check and then start 
a t th e beg inning of the text and 
continually press FOR.MAT PARAGRAPH 
(fO) through to the end . Tables should be 
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skipped over manually or the alignment 
of the table could be ruined. 

DRIVI N G YOUR PRINTER 
View's exte nd ed features such as bold 
and underline can on ly be used with a 
printer driver tailored for t he 
indi v idual print er . The standard driver 
prov ided with View Version 3.0, FX4, 
a llows use of bold and underl ine on 
most printers. For other facilities, it is 
li kel y t ha t a driver will hav e to be 
created using the supp lied program . 
For Citizen 120-D users, the driv er 
published in BEEBUG Vol.5 No.9 seems 
to work bes t. 

Readers may also like to refer to the View 
Printer Driver published in last month's 
BEEBUG (Vol .12 No.4). This driver 
emulntes the Epson LQ-850, and can be 
readily customise d to work with most 
printers attached to the Beeb. 

Another thing that may annoy is View's 
insistence on leaving large spaces at the 
top and the bot tom of every page . To get 
rid o f these, enter ed iting mode, creat e 
four blank lines at the top of the 
document (usi ng f6) and enter the 
following commands using Shift-f8 

'IMO 
HM 0 

FM 0 
BM 0 

Th is will then pri nt the whol e page. You 
cou ld of course add these commands to 
your template file, as discussed earlie r 
in the art icle, so tha t they are always 
used when you create a new document. 

Happy Viewing! 
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the installed software. Despite the result 
though , archiv ing of app lications is st ill 
worthwhi le as we'll see when we look at 
recovery. 

DEVELOPING A SYSTEM 
Securing a sing le directory is so simple it 
does n't justify a batch file, but when 
t h ing s get more comp licated this is 
worthwhile. Next month I'll exp lain how 
ES back -u ps work , using parameter­
driven batch files. If you d idn't realise it, 
th is means I'm leaving you with a little 
puzzle . 

No problem ? OK, try this. Create a batch 
file MAIN.BAT conta ining the following 
lines. 

%1 
%2 
%3 

No w create t hr ee more, ONE .BAT, 
TWO.BAT and THREE.BAT, each of 
which simp ly announces itself on screen . 
ONE.BAT should conta in ECHO This is 
ONE .BAT and so on. Now enter: 

r-ta.rn ONE 'IWO THREE 

You might expect that, with these 
paramete rs, MAIN w ill call ONE.BAT, 
followed by TWO.BAT then THREE.BAT 
It doesn't ! The puzz le is to see if you can 
make MAIN wor k before next month's 
Forum. Oh yes, I almost forgot! MAIN 
must be able to run any combi nation of 
ONE.BAT, TWO .BAT and THREE .BAT, 
from one to all three, in any order. 

Ad d or change an yth ing (except the 
nam es) but use only s tan dar d ba tch 
commands . Extra files (batch or otherwise) 
programs and manual interference are not 
permitted. See you next month! ~ 

Magscan Compr ehen sive Magaz ine Database 
for the BBC Micro and the Master 128 

All upd,ued version of Magscan, which co11tai11s the complete irldexes to all BEEBUG 
magazillesjrom Volume 1 Issue 1 to Volume 11 Issue 10 
Mag:;can allows you Lo locate in~1antly all references Lo any chosen 
subjcCl mentioned anywhere in the 110 issues of BEEBUG 
magazine Lo date. 

Ju~l l)'f>C in one or two descriptive word~ (using AND/OR logic), 
and you can find any arliclc or progrnm you need, together with a 
brier descriplion and reference co the volume, issue and page 
numbers. You can also re rfonn a search by article type and/or 
volume number. 

Th;; ,\1agscan database can be easily updattd to include ru1ure 
magazines. Annual upda1cs are available from BEEBl iG for 
cxisling ~1agscan users. 
Some oftbefeat11res Magsca11 offers t11clu<le: 

• full access to ,111 BEEBCG magazines 
• rapid keyword scarch 
• nexible search by volume number, article 1ype 

and up lo 1wo keywords 
• keyword enuy with selec.aable AND/OR logic 

Magscan with disc and manual £9.95 +p&p 
Srock codes 0005a 5.25''clisc -iO 1rack DFS 

0006a 5.25"disc 80 track DFS 
• extensive on-screen help 1457a 3.5" ADFS di.sc 

• hard copy option 
• easily updatable tn includc future magazines 

Magscan update .t4.75 +p&p 
Srock cod,!S· 0011a 5.25"clisc ·lO 1rack DFS 

OOH)a 5.25''disc; 8() lrJC k DFS 
• yearly updates available from BEEBUG 145811 3.5" AOFS di,;c 

RISC Developments Ltd, 117 Hatfield Road, St Albans, Herts AL 1 4JS, Tel 0727 840303 Fax 0727 860263 
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Census (Part 3) 
This month Paul Goldsmith displays your frequency distributions. 

Before these programs can be used it is 
necessary to go back to the te xt file 
<code>qtx and amend it by cha nging 
QUE to HED and sho rtening the answers 
to 7 characters only. This requires a little 
ingenuity bu t yo u need to change it to 
somethi ng like this: 

SHOP 
HED 
Shopping Survey 
8 
17 
200 
10 
What is the purpose of your visit? 
ShoppnG 
Cinema 
Theatre 
Market 
Castle 
Museum 
Tour ism 
meal 
Bank/SS 
HseAgnt 
17 

QUESTION 2 What Kind of Shopping? 

Groceries 
Uegetables 
Shoes 
Clothing 
Books 
H1wspapers1Per iodi cals 
Elecricalllighting 
White 6oods 
Cosnetics,cheftist 
Toyshops 
Haberdashery1f abr i cs 
Joke Shops 
China ShOP$ 
Sewing, Knltt ing 
Furniture 
~rtp~ry 

TOTAL 

Ho 

15. 
22. 
23. 
17. 
25, 
16. 
22. 
19. 
19, 
28. 
28. 
22. 
21. 
25. 
31. 
24. 
3. 

344. 

12.61 
18.49 
19.33 
14.29 
21.81 
13.45 
18.49 
15.97 
15.97 
16.81 
16.81 
18.49 
17 .65 
21.81 
26.85 
28.17 
2.52 

289.88 

Press SPACE for next Question SHIFT to page on 

Figure 1. Data presented in text form 

When the tex t has 
been changed, save 
it as <code>htx in 
st raight ASCII as 
before. Run CREATE 
an d select HED 
instead of QUE and 
th e program wi ll 
create the requ ired 

Figure 2. Data as a graph 

Freqdi you can have 
the distributions of 
the answers to each 
question pr inted 
out, either as text or 
a grap h. You also 
have the option to 
save the grap h or 
text to disc for use 
elsew here. Apart 
from the obvious 
use in a word 
processor the saved 
frequencies can be 
used by Viewplot as 
follows. 

file <code>HED. No w type in the 
program Freqdi as listed below. Add 
PROCblue and PROCt from the first 
article and save the program as Freqdi. 

To use Freqdi from th e An nlyse menu 
(option 2), you must first calc ula te the 
frequency distributions (option 1). In 
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First READ the file into View and ensure 
that there are two blank lines above and 
below the lines of da ta. Use Shift-f7 to set 
mark ers 1 & 2 at the beg inning of the 
line s, two lines above and two lines 
below the data. Use WRITE <Jilennme> 1 2 
to save this block using a different file 
name. 
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Before sav ing the block, ens ure that there 
are no spaces in the answers in the left 
colum n. These are best filled in with the 
underline character be low th e pound 
sign on the keyboard. 

Save a separate file for each question 
and, after runn ing Viewplot, se lec t option 
1 (Edit Data) and use f5, Rend Spooled File, 
to load the file. In rep ly to "Data format:" 
press key 5. The Title, Labe ls Name and 
Y-axis name must then be adde d to the 
screen. Use f3 and enter a filename to 
save the Viewplot Data set. 

The normal Viewplot processes can th en 
be followed. If the plots are in mode O it 
is possible to dump the screen using 
Ctrl+f8 and read t his int o a Desktop 
Publishing program, such as Wapping 
Editor, to add detai l or present them on a 
page. Beebug's Astnnd can also be used to 
embe llish the screen beforehand. 

If a full sideways A4 page print is 
required, the Dumpmnster ROM can be 
used . This ROM will also drive a colour 
printer when the plot is in a colour mode. 

In next month's final part we will add the 
cross tabulation display. 

REM Program Freqd1 
20 REM Versi on B 1.0 
30 REM Author Paul Goldsmith 
40 REM BEEBUG October 1993 
50 REM Program Subject to Copyright 
60 : 

100 REM ONERROR PRCX::err 
110 PRCX::code 
120 DIMT%(J%),A%(J%),Z%(H%,H%),A$(J%,H 

%) :Rep$="" :VDU15:MODE135:REM MODE 7 for 
BBC B • 

130 PRCX::code 
. 140 PROCgetparam 

150 PRCX::data 
160 MODE 13 5: PRcx::t ( 3, "Frequency Distr i 

40 

t1on") :REM MODE 7 for BBC B 
170 PRINT1'AB(8, 7) ' M E N U " 
180 PRINT1'AB(3, 10) "DISPLAY FREQUENCY D 

ISTRIBUTION l" 
190 PRIN'I'I'AB(3,12) "DISPLAY BAR CHART 

2" 
200 PRIN'l'TAB (3, 14) "QUIT 

3· 
210 PRitffTAB(3,20);Rep$ 
220 PRINT1'AB(3, 23) "PRES.S NUMBER" 
230 *FX 15,l 
240 G=GET 
250 IF G=49 MODE 128:PRCX::disp:GOTO 160 

: REM MODE O for BBC B 
260 IF G=50 PROChist:MODE 128:PRCX::bar: 

GO'l\J 160 :REM MODE O for BBC B 
270 IF G=Sl CHAIN" A.Nll.LYSE" 
280 END 
290 : 

1000 DEF PRCX::data 
1010 ONERROROFF:S%=0PEN1NS$:PR0Cefile(S 

%,S$) 
1020 FORX%=1TOJ%:FORY%:1T0H%:INPUT#S%,Z 

%(X%,Y%) :NEXT:NEXT 
1030 CLOSE#$% 
1040 ENDPRCX:: 
1050 : 
1060 DEF PRCX::disp 
1070 PRCX::quest 
1080 CLS: PRINTI'AB ( 0, 28) "Press SPACE for 
next Question SHIFT to page on":VDU28,0 

,27, 79, 1 
1090 CLS:PRINTTAB(S,S)"PRESS 'P ' TO PRI 

NTER'TAB(5,7)"PRESS 'S' 'l\J SCREEN' 
1100 *FXl S, l 
1110 A=GET 
1120 @%=&0090A 
1130 PRINTSPC(5);Head$ 
1140 INPU'ITAB(S) "SPOOL 'II'.) VIEW ' ;5$ 
1150 IF INSTR("Yy",5$) INPU'ITAB(S)"Name 
of spool file ";Sp$ 
1160 INPUT"Start at Question ?"st%:INPU 

T"End at Question ?"en%:IF A=80VDU 15 
1170 IF INSTR("Yy" ,S$) :OSCLI"SPOOL "+S 

p$ 
1180 IFA=80 VDU2 ELSE VDU 15 
1190 FORX%=st %'1\Jen%:S%=0:PRINT' :PRINTSP 

C(7); "QUESTION • ;X%;SPC(5) ;A$(X%, 0) : PRIN 
T:FORY%:1TOA%(X%) :S%=S%+Z%(X%,Y%) :NEXT 
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1200 PRIITTSPC (34); ' No"; SPC (9) ; "%": P"imrr' 
1210 F'ORY%=1TOA%(X%):P=lOO•Z%(X%,Y%)/Nu 

mb%: PRINTSPC(7) ;A$(X%, Y%) ;SPC(23-LElll!A$ ( 

I
X%,Y%)));:@%:&20008:PRINTZ%(X%,Y%); :@%=& 
20208:PRINTSPC(5)P 
1220 NEXT: PRil>1I' 
1230 PR1ITTSPC(7);"T01'AL";:@%=&20008:PRI 

NTSPC(l8)S%;:@%=&20208:PRINTSPC(5)(S%/Nu 
mb%*10000)/100 

1240 R.EPEATUNTILGET:32:IF A<>80 CLS 
1250 @%:&0090A 
1260 NEXT:PRINI":PROC:time:VIXJ3 
1270 IF 1NSTR('Yy',S$) S$='':Sp$:"':*S 

POOL 
1280 PRim'' "Press SPACE ro Menu• 
1290 REPE.b,TUNI'ILGET:32: V0026 
1300 ElIDPROC 
1310 : 
1320 DEF PROChist 
1330 PROC:hed 
1340 CLS:PROCt(lO, 'B AR CH ART') 
1350 PRINITI>.B(S, 22) 'T'fPE NUMBER THEN 'R 

I

ETURN'":INPUTI'~.B(5,10)'Which question "Q 
1% 
1360 INPUTI'AB(5,12)"SAVE SCREEN ';A$ 
1370 IF INSTR('yY',A$) INPUT1'AB(5,l4)'S 

creen name • ; NS 
1380 ENDPROC 
1390 : 
1400 DEF PROCbar 
1410 CLS:PRINT'"Question ';Ql%'A$(Q1%,0 

) : PRIITT 
1420 FORX%=1TOA%(Q1%) :PRIN'I'I'AB(O,X%+6); 

A$(Q1%.X%):NEXT:PROCplot:IF G=SO PROCspa 
ce 
1430 •FX15, 1 
1440 REPE.b,TUNTILGET=32:VIXJ20 
1450 IF INSTR('Yy',A$) OSCLI'SAVE "+N$+ 

• 3000 8000" 
1460 ENDPROC 
1470 : 
1480 DEF PRCCplot 
1490 PROCunit:hpos%=300 
1500 vpos%:860 
1510 factor%=125/unit 
1520 PROC:scale 

30 F'ORN%::l TO A% (Ql %) 
40 MOVE hpos%,vpos%-N%*32-32:PLOT1,0, 
:PLOT81,Z%(Ql%,N%)*factor%,20:PLOT81, 
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0,-20 
1550 NEXT 
1560 ENDPROC 
1570 : 
1580 DEF PROC'unit 
1590 M%=0 
1600 FORN%=1TOA%(Ql%) 
1610 IF Z%(Ql%,N%)>M% M%::Z%(Ql%,N%) 
1620 NEXT:unit::M%/8 
1630 IF unit<=l unit=l 
1640 IF unit>l AND unit<2 unit=2 
1650 IF unit>2 AND unit<S unit=5 
1660 IF unit>S AND unit<lO unit::10 
1670 IF unit>lO AND unit<20 unit=20 
1680 IF unit>20 AND unit<50 unit=50 
1690 IF unit>50 unit=lOO 
1700 ENDPROC 
1710 : 
1720 DEF PROC'scale 
1730 VDU5:FORX%=0'ro7 
1740 MOVE hpos%+X%*125-30,l20:PRIN'1';X%* 

unit:MOVE hpcs%+X%*125,l60:DRA1~ hpos%+X% 
*125,vpos%-64:NEXT:VDU4 
1750 ENDPROC 
1760 : 
1770 DEF PROC'space 
1780 PRINM'AB(2,30);"Press SPACE To men 

u· 
1790 ENDPROC 
1800 : 
1810 DEF PROCtime 
1820 *TIME :REM MASTER only 
1830 ENDPROC 
1840 : 
1850 DEF PROCquest 
1860 ONERROROFF:B=OPENIN G$:PROC:efile(B 

,GS) 
1870 INPUT~B.Head$,J%:FOR X%=1 'l1J J%:IN 

PUT#B,A%(X%):FORY%=0 'TO A%(X%) :INPUTRB,A 
$(X%,Y%) :NEXT:NEXT 
1880 CLOSEaB:ENDPROC 
1890 : 
1900 DEF PROCgetparam 
1910 ONERROROFF:C%=0PENINP$:PROCefile(C 

%, P$) 
1920 INPl1I'P.C%,Start%:INPUT#C%,End%:INPU 

T#C%, Numb%: INPU1'eC%, Top%: INPUT!1C%, Rmax% 
1930 CLOSEi!C% 

C,111t i1111e,l 011 1111.v 44 
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Text Compression 
by David Peckett 

This month the Workshop 
looks at one way round 
the Beeb Adven ture r's 
problem of insuffic ient 
memory . Indeed, in any 
circumstances where you 
want to store a lot of text, 
th e 25K or so that is 
normally available soon 
gets used up . There is, 
however, a way of 
packing text so that you 
can store up to 50% more 
in any given space. 

First, though, a quick 
resume of how characters 
ar e stored in the Beeb 
an d most o t her small 
computers. Eac h char­
acter is allocated one of 
256 so -called ASCII 
codes in the range 0-255, 
and each code fits neatly 
into an 8-bit byte. There 
is a lso a varia ble 
ove rhead , of at least 5 
bytes, for each st ring of 
characters in the Beeb. 

This is rather was tef ul. 
If you're only disp laying 
text, you don' t need 256 
characters and can get 
by with around 60: A-Z, 
0-9, p lus some p unctua ­
tion marks . The exac t 
mixture depe nds on just 
what- tex t you have . 
Now, 5 bits can store 32 
differen t character codes 
and there are 3 groups 

· of 5 bits in two bytes. 

However, if we limit ourse lves to on ly 30 
characters we can pack three into every 
two bytes. Unfor tunate ly, 30 is a bit too 
limiting, so use 60, split them into two 
groups, and allocate a special code to 
switch between the groups. In fact, in the 
early days of computing, this is just how 
characters were stored as no rmal on 
some mainframe comp uters. Once this is 
done, all that's left on the Beeb is to find 
a way of packing three 5-bit codes into 
two bytes. That is exactly wha t this first 
prog ram will do. 

1000 DEF PRCX::packinit 
1010 DIM Key$(1),cc%(3) 
1020 DIM txtbuf 10000 
1030 Key$(0)= 

" ABCDEFGHIJKLMNOPQRS'IUVWXYZ., " 
+CHR$(13) 

1040 Key$(1)= 
• 0123456789*;/ -=<>()'?$' _; : ., • 
+CHR$(13) 

1050 ENDPROC 
2000 DEF FNcode(str$, locn%) 
2010 LOCAL bitp tr%,chcode%,chptr%, 

code%,kptr%,le nstr%,ptr% 
2020 chptr%=1 
2030 lenstr%=LEN(str$) 
2040 REPEAT 
2050 chcode%=FNcd(MID$(str $,chptr%,1)) 
2060 code%=code% OR 

chcode%*2'(10-bitptr%*5) 
2070 bitptr%=(bitpt r%+1) MOD 3 
2080 chptr%=chptr%+1 
2090 IF bitptr%=0 THEN PROCpack 
2100 UNTIL chptr%=lenstr%+2 
2110 IF bi tpt r% THEN PROCpack 
2120 =locn%+ptr% 
3000 DEF FNcd(ch$) 
3010 LOCAL cc% 
3020 IF chptr%=lenstr%+1 THEN =0 
3030 cc%=INSTR(Key$(kptr %),ch$) 
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3040 IF cc% THEN =cc% 
3050 kptr %=(kptr %+1) MOD 2 
3060 IF 1NSTR{Key${kptr %) ,eh$) THEN 

chpt r%=chptr %-l :cc%=31 ELSE 

kpt r%= ( kptr%t 1) MOD 2: cc%=1 
3070 =cc% 
4000 DEF PROCpack 
4010 locn%?ptr %=code% AND &FF 
4020 locn%?{pt r%+1)=code% DIV &100 
4030 ptr %=pt r%+2 
4040 code%=0 
4050 ENDPROC 

TEXT COMPRESSION 

Remember to use capitals only for text . 
Use '@' to mark the end . 

IN THE GAME 'TWIN VALLEY KINGDOM' THE IN 
STRUCTIONS HINT THAT 'AN OLD WISE MAN MA 
Y LOOK UPON THE SECRET OF LIFE THAT LIES 

NEARBY' 

Original text 130 characters . 
Compressing text . 
Compressed text 92 characters. 
Unpacking and decoding text. 

IN THE GAME 'TWIN VALLEY KINGDOM' THE IN 
STRUCTIONS HINT THAT 'AN OLD WISE MAN MA 
Y LOOK UPON THE SECRET OF LIFE THAT LIES 
~~· 

Space bar to repeat otherwise Escape 

Example of text compression and 
decompression 

PROCpnckinil sets up the system, 
reserving a buff e r area to hold the 
compressed data - in this example 10000 
bytes, but that's up to you. It a lso sets up 
codi ng strings in Key$(0) and Key$(1) . 
The two st rin gs here are good gene ra l­
purpose ones, but you can easi ly change 
them to suit your own needs. 

Very common punc tuat ion, e.g. space, 
comma and Return, appea rs in each. This 
can help the compress ion, as there is less 
need to switch between coding sets. The 
common cha racters are in the same place 
in each string. Also, the two strings each 
hold a maximum of 30 characters. 
Although we can code 32 d ifferent values 
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into 5 bits, zero is. reserved to mark the end 
of a string while 31 is used as the shift code. 

FNcod e() packs str$ in to the buffer 
starting at location locn %. Line 2060 
packs the characters, in threes, int o 
code'Yo with FNcd() extracting the code of 
each in turn . If the character is not in the 
currentl y selecte d coding string, FNcd 
checks the other; if it finds it, it sends 
back the shi ft code (31), otherwise it sets 
a space . When it reaches the end of the 
string, FNcd returns a zero . 

As every three characters are coded, 
PROCpnck puts their coded values into the 
buffer. When it reaches the end of str$, any 
outstanding codes are also stored . On exit, 
FNcode returns the next free address in the 
buffer. This suits the best way of setting 
up a set of compressed strings, as in the 
following pseudo-Basic listing: 

PROCpackin it 
P%=address of sta rt of buffer 
REPEAT 

READ a str ing to code 
P%=F'Npack{st r ing,P%) 
UJIITIL last str ing coded 

*SAVE buffer to disc 
END 

Don't try to run that! You could read the 
strings to be packed from DATA 
statements, the keyboard, or from a disc 
file; the last is probab ly the most likely. 
At the end of the process, you r backing 
store will hold a copy of the compressed 
text a ll read y to be unpack ed by 
whatever program is going to use it. If 
you're writing lots of program s, you' ll 
probably haye a standard compression 
program, to use every time you need it. 

The unpacking routines will normally be 
part of a com pletel y d ifferent p rog ram 
from the one w hich compressed the data. 
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Before you run the procedure you must 
first have run PROCpackinit and loaded 
th e compressed data in to the buffer . 
Then, by calling PROCdecode() wit h the 
start address of the packed stri ng, the 
data will be expanded and displa yed on 
the screen. I leave you to choose the best 
way of identify ing the start of the 
particular code you need. 

5000 DEF PROCdecode(locn%) 
5010 LOCi\L cn%,code%, i%,kptr %,ptr% 
5020 REPEAT 
5030 PROCunpack 
5040 FOR i%=1 TO 3 
5050 cn%:cc%(i%) 
5060 IF cn%>0 AND cn%<31 THEN 

5070 
5080 

5090 

PRINT MID$(Key$(kptr %),cn%,l ) ; 
IF cn%:30 THEN VDUlO 
IF cn%=31 THEN 
kptr %=(kptr%+1) MOD 2 
NEXT 

5100 UNTIL cc%(1)=0 OR cc%(2=0) OR 
cc%(3}=0 

5110 ENDPROC 
6000 DEF PROCunpack 
6010 code%=locn%!ptr% AND &FFFF 
6020 cc%(l)=code% DIV &400 
6030 cc%(2):(code% AND &3EO) DIV &20 
6040 cc%(3)=code% AND &lF 
6050 pt r%: ptr %+2 
6060 ENDPROC 

PROCdecod e makes repeated calls to 
PROCunpack, which reads the next two 
bytes from the buffer and sp lits their 
contents into the corresponding 5-bit 
codes in cc%(). The codes are then used 
to ex tract data from Key$(), shifting 
between the two character sets every 
time the code 31 is encountered. As soon 
as the procedure reaches a zero code, it 
exits as that is the end-of -string marker 
used . 

The decoding program must have exactly 
the same strings in Key$() as the original 
packing program. If the strings are 
different, the most amazing gibberish 
may appear. There is little point in using 
these routines unless you need to store a 
lot of text. They can never quite reach the 
50% improvement mark, but get very 
near if you use a long str ing which needs 
as few shift codes as possib le. 

A comp lete demonstration of these 
routines is contained on this month's 
magazine disc. 

This Workshop was first publi shed in 
BEEBUG Vol.4 No.5. The information has 
been checked and updated as necessary for 
compatibility with later machines. ]) 

PN•h!fJ&N,tiiciiN·•4·1111W@_m=-~---------
1940 ENDPROC ~ 
1950 : 
1960 DEF PROCcode 
1970 ONERROROFF:C%=0PENIN"C0DE":PR0Cef i 

le (C%, "CODE") 
1980 INPUT#C%,F$,J %,H%,K%:CL0SE#C% 
1990 D$=F$+ "DA • : H$=F$+ "HED" :G$=F$+ "QUE" 

: Code$=F$+ •• * .. " : P$: F$+. PAR" : S$=F$+ "DI " 
2000 ENDPROC 
2010 : 
2020 DEF PROChed 
2030 ONERROROFF:B:OPENIN H$:PROCefile(B 

,H$) 

2040 INPUT#B,Head$,J%:FOR X%:l TO J%:IN 
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PUT"B,A%(X%) :FORY%=0 TO A%(X%) :INPUT#B,A 
$(X%,Y%) :NEXT:NEXT 
2050 CLOSE#B:ENDPROC 
2060 : 
2070 DEF PROCerr 
2080 REPORT: PRINT' at line "ERL 
2090 PRINT'Press a key" :A=GET 
2100 ENDPROC 
2110 : 
2120 DEF PR0Cefile(I%, I$) 
2130 IF I%=0 PRIJl1ITAB(3, 19) "Fil e "+I$+" 
not found" : CLOSE#!% : TIME=O : REPEA'I'UNTIL 

TIME=200 :CHAIN" .I\Nft.LYSE" 
2140 ENDPROC 
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Very Big Numbers (Part 3) 
This month Harry Fensom works on square roots. 

This p rogram finds the integer square 
root of decimal numbers with lengths 
up to several thousand digits. The 
princ iples used are the same as those in 
the addition and subtraction programs 
published in the June edition o f 
BEEBUG (Vol.12 No .2). As before, signs 
have to be sorted by the user, as has the 
decimal point, since this is unsigned 
integer aritlunetic. 

NOTES ON PROGRAMMING 
METHODS 
Storage and indexing are the same as in 
the + and - programs. The algori thm used 
for calculat ing the square root uses the 
usua l pencil and paper method based on 
the formula (a+ b)l'2 = n"2 + 2*n*b + b"2. 
This is not recursive, and has the 
advantage of giving the neare st exact 
integer square root of the square number 
just less than the g iven numb er. It is also 
accompanied by the remainder . 

The program perfo rm s success ive 
subtractions and shifts, as in the division 
prog ram (BEEBUG Vol.12 No .3) . 
However, in this case, the subt rahend is 
twice the current par tial root augmen ted 
by an extra digit . This is incremen ted as in 
the division algor ithm until the result goes 
negative, whereupon we res to re the 
previous result . Because we are not simply 
using + and -, we cannot use the in-built 
decimal mode, and so a subroutine is used 
to do the calculations in decima l and we 
have to look after the carry implicitly. 

USING THE PROGRAM 
Enter the listing as given below and save 
it. When you run it you will be presented 
with: 

Enter maximum no. of digits? 
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Enter maximum no. of digits 20 

Enter number with a maximum of 20 decimal 
digits; MS Digit first & end with Return 

14657008765434511439 

Square root 

3828447304 

Remainder 

5929643023 

The square root and remainder of a 
:w digit number 

The va lue entere d here, say x must take 
into account the fact that this ope ration 
takes longer than th ose for ad dition, 
subtraction and division that you may 
have used previously, so start with smaller 
numbers. Follow this number by pressing 
Return and the display will show: 

Enter number with a maximum of x 
decimal digits, MS Digit first & end 
with Return. 

You are en tering the number from left to 
right in decimal. After this, there will be 
a de lay if it is very long , and then the 
result will be displa yed. For a maximum 
number of digit s of 3000, the delay may 
be of the order of 30 minu tes (pl us, of 
course, the time it takes you to type in 
3000 digit s). The remainder wi ll also be 
given. Adding the latter to the squa re of 
the root ob ta ined gives the or iginal 
number exactly. This can be useful when 
we are trying to avoid approximatio ns or 
round ing errors when solving prob lems 
in intege rs. 

As before, for floa ting point numbers the 
decima l point has to be fixed by the user. 
For example, to find the square root of 2 
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to say 1000 decimal places, you might set 
the max. to say 2010 . Then inp ut 2 
followed by 2000 zeros . No te tha t you 
must use an even number of zero s 
otherw ise you wi ll get the sguare roo t of 
20 or 0.2 etc. Also note tha t the root will 
con ta in one half, or poss ibly 112x+ 1, of 
the number of digi ts in the number 
entered . 

10 REM Program SQRlarg 
20 REM Version B 4.2c 
30 REM Author Harry W Fensom 
40 REM BEEBUG October 1993 
50 REM Program Subject to Copyright 
60 : 

100 INPUT"Enter maximum no. of digits 
"m%:max%=m%+2:bytes%=max%/2 

llO PROCinit 
120 PROCassemble 
130 CLS 
140 ?ar%=?opd2p%:ar%?1=opd2p%?1:Cl\LLcl 

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

r 
160 ?ar%:?remp%:ar%?1=remp%?1:C.l\LLclea 

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

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

r 

56 
190 ?tpl%=opd2%MOD256:tp1%?1=opd2%DIV2 

200 PROCenter("number·) 
210 CALLsqr 
220 PROCdisplay{ "Square root ", resp%) 
230 PROCdisplay( "Remainder ", remp%) 
240 END 
250 : 

1000 DEF PROCinit 
1010 DIMbu% max%,opd2% bytes%,res% byte 

s%, rem% bytes%,hd1% bytes%,hd2% bytes% 
1020 DIMmc% &520 • 
1030 opd2p%=&72 
1040 bup%=&74 
1050 tp l%:&76 
1060 tp2%=&78 
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1070 tp3%=&7A 
1080 l en%=&7C 
1090 mz%=&7E 
llOO x%:&80 
ll l O flag%=&82 
1120 resp%=&84 
1130 cnt %=&86 
1140 ar%=&88 
1150 rev%=&8A 
1160 aux%=&8C 
1170 y%=&8E 
ll80 cy%=&90 
1190 hdlp%=&92 
1200 hd2p%:&94 
1210 mx%=&96 
1220 t%=&98 
1230 remp%=&9A 
1240 f%:&9C 
1250 re%=&9E 
1260 ddq%=&F8 
1270 oswrch=&FFEE 
1280 ?opd2p%=opd2%MOD256:opd2p%?1=opd2% 

DIV256 
1290 ?bup%=bu%t10D256: bup%?l=bu%DIV256 
1300 ?resp%:res%MOD256:resp%?l =res%DIV2 

56 
1310 ?remp%:rem%MOD256:remp%?l=rem%DIV2 

56 
1320 ?mz%=bytes%MOD2S6:mz%?l=bytes%DIV2 

56 
13 3 0 ?mx%=max%MOD256: mx%?1=max%DIV256 
1340 ?hdlp%=hdl%M0D256:hdlp%?l =hdl %DIV2 

56 
1350 ?hd2p%=hd2%MOD256:hd2p%?l=hd2%DIV2 

56 
1360 ENDPROC 
1370 : 
2000 DEF PROCente r( N$) 
2010 PRINT' "Enter "N$· wi t h a maximum o 

f • ;m%;" decimal digi ts ; "' • MS Digit fir 
st & end with Return" 
2020 ?ar%=?bup%:ar%?l=bup%?1:CALLclear 
2030 I%=0 
2040 REPE.Z\T 
2050 Al%=GET-48:IFA1%=79I%=I%-l:VDU127: 

001'02050 
2060 IFA1%<l0ANDA1%>-1PRINT;Al%; :I%?bu% 

:Al% 
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2070 I%=I%+1 
2080 UNTILI%=max%ORA1%=-35 
2090 IFI%=1GCY1'0l30 
2100 ?len%= (1%-2 )!•00256: len%?1= ( I%-2) DI 

V256 
2110 ?bup%:bu%MOD256:bup%?l:bu%0IV256 
2120 CALLinpt 
2130 ENDPROC 
2140 : 
3000 DEF PROCdisplay(N$,T%) 
3010 IFN$<>" •PRINT' N$" = 
3020 ?ar%=?T%:ar%?l =T%?1 
3030 CALLdisp 
3130 PRIN'I'' 
3140 ENDPROC 
3150 : 
4000 DEF PROCassemble 
4010 F0Rpass%=0T02STEP2 
4020 P%=m:::%: (OPipass% 
4030 .inpt LDY#O 
4040 LDAlen%:STAcnt% 
4050 LDAlen%+1:STAcnt%+1 
4060 CLC:LDAbup%:ADCcnt%:STAbup% 
4070 LDAbup%+1:ADCcnt%+1:ST.llJ)up%+1 
4080 .iloop LDA(bup%),Y:STA(tpl %),Y 
4090 SEC:LDAcnt%:SBC#l:STAcnt% 
4100 LDAcnt%+1:SBC#0:STAcnt %+1 
4110 BCCiexi t 
4120 SEC:LDAbup%:S8C#l:STAbup% 
4130 LD.llJ)up%+1:SBC#0:ST.llJ)up%+1 
4140 LDA(bup%),Y 
4150 ASLA:ASLA:ASL.h.:ASLA 
4160 ORA(tpl%),Y:STA(tpl%},Y 
4170 CLC:LDAtp1%:.l\I:C#l:STAtpl% 
4180 LDAtp1%+1:.l\I:C#O:STAtp1%+1 
4190 SEC:LDAbup%:S8C#l:STAbup% 
4200 LDAbup%+l:S8C#0:STAbup%+1 
4210 SEC:LDAcnt %:SBC#l:STAcnt% 
4220 LDAcnt %+l:S8C#0:STAcnt%+1 
4230 BCSiloop 
4240 . iexi t RTS 
4250 : 
4300 .disp LDY#O:LDX#O 
4310 LDAmz%:STAcnt%:LDAmz%+1:STAcnt%+1 
4320 .brd CLC:LDAar%:~DCcnt%:STAtp1%:ST 

Atp2% 
4330 LD~~r%+1:ADCcnt%+1:STAtpl%+1:STAtp 

2%+1 
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4340 LDA(tpl%),Y:LSRA:LSRA:LSRA:LSRA 
4350 CPXHl:BEQpnt 
4360 CMP#O:BEQnxtl:LDX#l 
4370 .pnt CLC:ADCll48:JSRoswrch 
4380 .nxtl LDA{tp2%),Y:AND#&F 
4390 CPXRl:BEQpnt2 
4400 CMPaO:BEQrpt :LDX#l 
4410 .pnt2 CLC:AIX:#48:JSRoswrch 
4420 .rpt SEC:LDAcnt%:SBCH1:STAcnt% 
4430 LDAcnt%+1:SBC#O:STAcnt%+1 
4440 BITcnt%+1:BPLbrd 
4450 TXA:BNF.dexit 
4460 LDA/l48:JSRoswrch 
4470 .dexit RTS 
4480 : 
4500 .clear LDY#O 
4510 LDAmz%:STAcnt%:LO~mz%+1:STAcnt%+1 
4520 .brc CLC:LDAar%:ADCcnt%:STAtp2% 
4530 LDAar%+1:ADCcnt%+1:STAtp2%+1 
4540 LDA#O:STA(tp2%),Y 
4550 SEC:LDAcnt%:SBC#l:STAcnt% 
4560 LDAcnt%+1·:SBC#O:STAcnt%+1 
4570 B1Tcnt%+l:BPLbrc 
4580 RTS 
4590 : 
5000 .sqr LDY#O 
5010 LDAmz%:STAcnt%:LD/\mz%+1:STAcnt%+1 
5020 LDArn.x%:STAx%:LDAmx%+1:STAx%+1 
5030 LDA#0:STAy%:STAy%+1 
5040 .ib2 CLC:LDAopd2p%:AOCy%:STAtp3% 
5050 LDAopd2p%+1:ADCy%+1:STAtp3%+1 
5060 CLC:LDAbup%:ADCx%:STArev% 
5070 LDAbup%+1:ACCx%+1:STArev%+1 
5080 LDA(tp3%),Y:STA(rev%),Y 
5090 CLC:LDAy%:ADC#l :STAy% 
5100 LDAy%+1:ADC#O:STAy%+1 
5110 SEC:LDAx%:SBC#l:STAx% 
5120 LDAx%+l:S8C#0:STAx%+l 
5130 LDArnz%:CMPy%:L0Arnz%+l :SBCy%+l: BCSi 

b2 
5140 .l pz CLC:LOAbup%:ADCx%:STArev% 
5150 LDAbup%+1:ADCx%+1:STArev%+1 
5160 LDAff0:STA(rev%),Y 
5170 SEC:LDAx%:SBC#l:ST!\X%:LDAx%+1:SBC# 

0:STAx%+1 
5180 BITx%+1:BPLlpz 
5190 STYt%:STYt%+1 I 5200 CLC:LDAmz%:STAcnt%:LDArnz%+1:STAcnt 
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%+1 
5210 .clr:CLC:1DAopd2p%:ADCcnt%:STAtp3% 
5220 LDAopd2p%+1:ADCcnt%+1:STAtp3%+1 
5230 LDA#O:STA(tp3%),Y 
5240 SEC:LDAcnt%:SBC#l:STAcnt% 
5250 1DAcnt%+l:SBC#0:STAcnt%+1 
5260 BITcnt%+1:BPLclr 
5270 .jr ot JSRrot 
5280 JSRsbth 
5290 CLC:LDAt%:ADC#l:STAt% 
5300 LDAt%+1:ADC#O:STAt%+1 
5310 LDAt%:CMPrnz%:LDAt%+l:S8Cmz%+1:BCCj 

rot 
5320 1D~mz%:STAt%:LDAmz%+l:STAt%+1 
5330 CLC:LDAhdlp%:ADCmz%:STAtp3% 
5340 LD~.hdlp%+1:AIX:rnz%+1:STAtp3%+1 
5350 CLC:LDAbup%:ADCmz%:ST~xev% 
5360 1DAbup%+l:ADCmz%+l :STl,rev%+1 
5370 1DAresp%:STAcnt%:LDAresp%+l:STAcnt 

%+1 
5380 LD.l1.remp%:STAy%:LDAremp%+l:STAy%+l 
5390 .rvbc :LDA(tp3%),Y:STA(cnt%J,Y 
5400 LDA(rev%),Y:STA(y%),Y 
5410 SEC:1DAtp3%:SBC#l:STAtp3% 
5420 1DAtp3%+l :SBC#0:STAtp3%+l 
5430 SEC:LD~xev%:SBC#l:STArev% 
5440 1DArev%+1:SBC#0:STArev%+1 
5450 CLC:1DAcnt%:ADC#1:STAcnt% 
5460 LDAcnt%+1:ADC#O:STAcnt%+1 
5470 CLC:LDAy%:ADC#l: STAy% 
5480 LDAy%+1:ADC#O:STAy%+1 
5490 SEC:LDAt%:SBC#l:STAt% 
5500 LDAt%+1:SRC#O:STAt%+1 
5510 8ITt%+1:BPLrvbc 
5520 SEC:LDA1en%:S8C#l:STA1en% 
5530 1DA1en%+l:SBC#0:STA1en%+1 
5540 RTS 
5550 : 
5560 .rot 
5570 STYcnt%:STYcnt%+1:STYy%+1 
5580 LDA#l :STAy%:LDA(bup%),Y:STAtp2% 
5590 .rbcl CLC:LDAbup%:ADCy%:STArev% 
5600 LDAbup%+1:ADCy%+1:STArev%+1 
5610 CLC:LDAbup%:AI:ecnc%:STAtp3% 
5620 1Dl,bup%+1:ADCcnt%+l:STAtp3%+1 
5630 LDA(rev%),Y:5TA(tp3%),Y 
5640 CLC:1DAcnt%:ADC#l :STAcnt% 
5650 LDAcnt%+1:ADC#O:STAcnt%+1 
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5660 CLC:LDAy%:ADC#l:STAy% 
5670 1DAy%+l:ADC#0:5TAy%+1 
5680 LDAmx%:CMPy%:LD.l\mx%+1:SBCy%+l :BCSr 

bcl 
5690 LDAtp2%:STA(rev%),Y 
5700 RTS 
5710 
5720 .sbth CLC:LDA#l:STAf%:STYaux% 
5730 .sbc3:5TYcy%:LDAf%:STAddq% 
5740 JSRmod 
5750 CLC:1DAopd2p%:ADCmz%:5TAtp3% 
5760 LDAopd2p%+1:.1>J:lCrnz%+1:STAtp3%+1 
5770 LDAre%:STA(tp3%),Y 
5780 CLC:LD.l\hdlp%:ADCmz%:5TArev% 
5790 LD,l\hdlp%+1:ADCmz%+1:5TArev%+1 
5800 LDA(rev%),Y:AND#&OF:l\SLA 
5810 CLC:ADCcy%:CLC:A.DCddq%:STAddq% 
5820 JSRmod 
5830 LDAre%:ASLA:ASLA:ASL.1>,:ASLA 
5840 ORA(tp3%),Y:STA(tp3%),Y 
5850 1DAddq%:STAcy% 
5860 SEC:LD.l\mz%:STAtp1%:SBCttl: STAcnt% 
5870 LDAmz%+l :STAtpl%+l:5BC#0:STAcnt%+l 
5880 CLC:LDAhdlp%:ADCtpl%:STArev% 
5890 LDAhdlp%+1:ADCtp1%+1:STArev%+1 
5900 .sbc4 CLC:1DAopd2p%:ADCcnt%:STAtp3 

% 
5910 1DAopd2p%+l:ADCcnt%+l:5TAtp3%+1 
5920 LDA(rev%),Y:AND#&FO 
5930 LSRA:LSRA:LSRA 
5940 CLC:ADCcy%:STAddq% 
5950 JSRmod 
5960 LD.?1re%:STA(tp3%),Y:LDAddq%:STAcy% 
5970 SEC:LDAxev%:SBCffl:STArev% 
5980 LD~rev%+l:5BC#0:STArev%+l 
5990 LDA(rev%),Y:AND#&F:ASLA 
6000 CLC:ADCcy%:5TAddq% 
6010 JSRmod 
6020 LDAre%: ASLA: A.SLA: ASL.1>,: 1'SLA 
6030 ORA(tp3%),Y:5TA(tp3%),Y 
6040 LDAddq%:STAcy% 
6050 SEC:LDAcnt%:SBC#l:STAcnt% 
6060 LDAcnt%+l:5BC#0:STAcnt%+l 
6070 8ITcnt%+l:8Minoj 
6080 JMPsbc4 
6090 .noj JSRsubsq 
6100 LDAf% 
6110 CLC :ADCU: LSR.1>,: 5TAaux% 

Beebug October 1993 



6120 LDAx%:BNEcont 
6130 JSRrsto r 
6140 LDXaux%:DEX:STXaux% 
6150 JMPmore 
6160 .cont LDAf% 
6170 CLC:ADCP.2:STAf%:CMP#18:BCSmore 
6180 JMPsbc3 
6190 .more LDl\ITlZ%:STAcnt%:LDAmz%+1:STAc 

nt%+1 
6200 LDAhdlp%:STAtp3%:STArev% 
6210 LDAhdlp%+1:STAtp3%+1:STArev%+1 
6220 .sbc6 CLC:LDArev%:ADCffl: STArev% 
6230 LD~rev%+1:ADCft0:STArev%+1 
6240 LDA(rev%),Y:LSRA:LSRA:LSR.l\:LSRA 
6250 ORA(tp3%),Y:STA(tp3%),Y 
6260 CLC:LDAtp3%:ADC#l: STAtp3% 
6270 LDAtp3%+1:ADC#0:STAtp3%+1 
6280 LDA (rev%) , Y: l\SLA: ASLA: ASLA: -~Ll-. 
6290 STA(tp3%},Y 
6300 SEC:LDAcnt%:SBCftl:STAcnt% 
6310 LDAcnt%+1:SBC#O:STAcnt%+1 
6320 LDAcnt% :OR.l\cnt%+1: BNEsbc6 
6330 LDA(rev%),Y:,\NDP.&FO:OR/laux%:STA(re 

v%) ' y 
6340 RTS 
6350 : 

% 

6360 .subsq LDA*l:STAx%:LDAmz%:STAcnt% 
6370 LDAmz%+1:STAcnt%+1 
6380 .bbc7 CLC:LDAopd2p%:ADCcnt%:STAtp3 

6390 LDAopd2p%+1:ADCcot%+1:STAtp3%+1 
6400 CLC:LDAbup%:.l'IDCcnt %:ST~rev% 
6410 LDAbup%+1:ADCcnt%+1:STFrev%+1 
6420 CLC:LD~.hd2p%:ADCcnt%:STAtp2% 
6430 LDAhd2p%+1:ACCcnt%+1:STAtp2%+1 
6440 LDA(tp3%),Y:STAtp1%:LDA(rev%),Y 
6450 SED 
6460 LDXx%:BEQbor:SEC 
6470 JMPgo 
6480 .bor CLC 
6490 .go S8Ctp1%:STA(tp2%},Y:BCCbor2 
6500 LDAgl:STAx% 
6510 JNPcont2 
6520 .bor2 S'1'Yx% 
6530 .cont2 
6540 CLD 
6550 SEC:LDAcnt%:SBC;l:STAcnt% 
6560 LDAcnt%+1:SBC#0:STAcnt%+1 
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6570 LDA»0:8ITcnt%+l :BPLbbc7 
6580 CLC:STYcnt%:STYcnt%+1 
6590 .bbc8 CLC:LDAbup%:ADCcnt%:STAtp3% 
6600 LDAbup%+1:ADCcnt%+1:STAtp3%+1 
6610 CLC:LDAhd2p%:ADCcnt%:STArev% 
6620 LDAhd2p%+1:ADCcnt%+1:STArev%+1 
6630 LDA(rev%},Y:STA(tp3%},Y 
6640 CLC:LDAcnt%:ADC#l:STAcnt% 
6650 LDAcnt %+1:ADC#O:STAcnt %+1 
6660 LDAmz% :CMPcnt% :LDAmz%+1: SBCcnt%+1: 

BCSbbc8 
6670 RTS 
6680 
6690 .mod LDA#O:LDXF.8 
6700 .shfts q ?SLddq%:ROI..~:CMP#l0:BCCnex 

t 
6710 S8C#l0:INCddq% 
6720 .next DEX:BNEshftsq :STAre% 
6730 RTS 
6740 : 
6750 .rstor STYcy% 
6760 LDAmz%:STAtp2%:LD~mz%+1:STAtp2%+1 
6770 .r bc9 CLC:LDAhd2p%:ADCtp2%:STAtp3% 
6780 LDAhd2p%+1:ADCtp2%+1:STAtp3%+1 
6790 CLC:LDAopd2p%:AI:Ctp2%:STArev% 
6800 LDAopd2p%+1:ADCtp2%+1:STArev%+1 
6810 CLC:LDAbup%:ADCtp2%:STAtp1% 
6820 LDAbup%+1:AD:tp2%+1:STAtp1%+1 
6830 SEO 
6840 LDXcy%:BNEcar :CLC 
6850 JMPgo2 
6860 .car SEC 
6870 .go2 
6880 LDA(tp3%),Y:ADC(rev%},Y:STA(tp1%), 

y 

6890 BCScar 2:STYcy% 
6900 JMPcont3 
6910 .car 2 LDAU: STAcy% 
6920 .cont 3 
6930 CLD 
6940 SEC:LDAtp2%:SBC#l:STAtp2% 
6950 LDAtp2%+1:S8C#0:STAtp2%+1 
6960 BITtp2%+1:BPLrbc9 
6970 BPLrbc9 
6980 RTS 
6990 ] :NEXT:ENDPROC 
7000 : 
7010 END ® 
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SUBSCRIPTION DETAILS 
As a member of BEEBUG you may subscribe to RISC User 
for the redu"'1 ra1e of £18.40 (a sa'riog of £1.SO on the 
normal subscription rate). 
Overseas suhlcriprion rates are as follows: 
£27.SO Europe and Eire, £33.SO Middle East, £36.SO 
Americas & Africa, £39.SO Elsewhere 

The number one 
subscription 

magazine for the 
Archimedes 

R /SC User, probably the most popular subscription magazine for tl,e 
Arcl,imedes, offers all the infonnation you need as an Archimedes 
user. ln every issue of R /SC User you will find a wealth of articles 
and programs with professionally written reviews, lively news, help 
and advice for beginners and experienced users, and items of home 
entertainment. 
The B5 size of RlSC User allows a sophisticated design, big colo11r 
illustrations and pages frill of information, and yet is still a convenient 
she to assemble into an easy-to-use reference library. Altogether, in 
its six years of existence, RlSC User has established a reputation for a 
professional magazine with accurate, objedive and informed articles 
of real praaical use to all users of Acorn's range of RlSC computers. 

Contents of the latest Vol.6 Issue 10 of RISC User: 

GROUP SURVEY · DATABASE SYSTEMS 
A comprehensive survey of the choices available tO users 
seeking database systems. 
NATURE'S WAY: EXPLORING GEIETIC 
ALGORITHMS 
An exploration of how ideas of genetics can be used ro 
solve a variety of problems such as that of the classic 
"Travelling Salesman". 
ACORN FLOATING POINT ACCELERATOR 
Review of rhe latesr Acorn add-on for the Archimedes 
giving more power and speed, particularly where 
scienrific calculations are concerned. 
FIRSTLOGO FROM LONGMAN LOGOTRON 
The latest version of Logo for the educarional market 
from experts Longman Logocron. 
FASTER PC: A FASTER PC EMULATOR 
A review of an independent software emulation for the Arc 
of the PC, which claims to be faster than Acorn's offering. 
AU ABOUT FONTS 
Acorn's powerful outline font sysrem demystified. 
WIMP TOPICS 
A major series aimed at readers inrerested in Wimp 
programs and Wimp programming. Each article looks 
at aspects of a parricular ropic. 
WRITE-BACK 
The readers' section of RJSC User for comment, help, 
infonnation - a magazine version of a bulletin board. 
INTO THE ARC 
A regular series for beginners. 
TECHNICAL QUERIES 
A column which answers your technical queries. 
THE DOS SURVIVAL GUIDE 
A series of articles on how to use the PC Emulator. 
EDUCATIONAL SOFTWARE AT HOME 
A series of articles aimed at parents who want to use the 
Archimedes to help tbeir children in their school work. 
This issue covers Maths and Numbers. 



HINT§"~ 
~~ 

HINT~M, HINT~""' HINT~"~ HINT~ifA 
~{#, ~J,,,- ~~- ~~ 

AUTO-BOOTING THE MASTER 128 
D 1'\i1llcgraw 
To automati cally nu1 a regularly used and 
neve r chan ged Basic (or s imilar ) program, 
when you switch on your sys tem, blow the 
program onto EPROM and auto -boot from 
the RFS (ROM Filing System). Of course , you 
could al so use you r ba tt e ry back ed-up 
sid eway s RAM, if yo u ' re lucky enough to 
have any. 

Firs tly, write a !Boot file in Basic to CHAlN 
the requ.ired program(s). Use Bernard Hill' s 
BSave utility (BEEBUG Vol.6 No.7), or David 
Cox' s Starrun (BEEBUG Vol.11 No. 5), to 
convert the !Boo/ file into one which can be 
run with the ·RUN command. At the s tart of 
the actua l program , add a *DISC or ·ADFS 
command to reinstate the (A)DFS. Then use 
Mark Lock's ROMGen (BEEBUG Vol.6 No.6) 
ROM Generator to put the !Boot file and the 
program into ROM image format. 

Once yo u' ve b lown the image files ont o 
EPROM , or *SRLOADed them int o your 
batt eiy backed-up sideways RAM, you will 
need to configure your Maste r to auto -boot 
from th e RFS. Ju s t type the following 
command s to do this: 

*CONFIGURE r1LE15 
*CONFIGURE 000T 

*CONFIGURE LANG12 

You could also perform variou s other tasks 
with the !Boo/ file before loading the main 
program. For exa mpl e, it could ins tall the 
Enhanced Printer Buffer (BEEBUG Vol.5 No.7 
and Vol.6 No.10) into s ideways RAM . 
However you can't use the *SRLOAD 
command in a !Boot file, as it only loads the 
first 512 bytes of the file (a MOS 3.20 bug?), so 
you wou ld nee d to use the fo llowing 
sequence: 
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*LOAD Buffer EOO 
*SRWRITE EOO+B12 8000 7 
?&2~.8=&82 
*BUFrON 

to ins ta ll and activate the buffer before 
CHAlNing the main program. 

YET ANOTHER DAY FINDER 
Thomas Watts 
The following function will p rint out the day 
of the week on which any date from January 
1s t 1780 onward falls . To ca ll it , us e a 
statemen t in the form: 

day$=rNday(D,M,Y) 
where D, M, and Y are the day, month and 
year respectively. 

10 DIM M(ll) ,N$(7) 
20 DEr FNday(D,M,Y) 
30 Y=(Y-1780)*365+INT((Y- 1777)/ 4)-

INT((Y-1701)/ 100)+INT({Y-1601)/400) 
40 IF M=l M:0:GO'ro 100 
50 FOR I: l TO M-1 
60 RE.~ M(I) 
70 IF M<l3 M:M(I) ELSE M=M+M(I) 
80 NEXT 
90 DATA 31,28,31,30,31,30,31,31 
100 DATA 30,31,30 
110 N=Y+M+D 
120 N=N-INT(N/7) *7 
130 RESTORE 160 
140 FOR J=l TO N+l 
150 W JJ N$(J ) 
160 NEXT 
170 DATA F'RIDAY,SATURDAY,SUNDAY,MONDAY 
180 DATA TUESDAY,WEDNESDAY,THURSDAY 
190 =N${N+l) 

The fu nction does not perform date 
valida tion, and will treat a false entry such as 
Sep tember 31s t as October 1st. You could, 
how ever, cus tomise it to use David Abbot's 
date checking routi ne (BEEBUG Hints and 
Tips Vol.12 No.l). [;j 
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Personal Ads 
BEEBUG 11U!tnber8 n 1.ay adtif!rtise unwanted c-om.pt1ler hardu :ar~ an.d w.ofl-urc1re throulfh p.l!rft01u1l <Ult1 

(including 'warit•'J in BEEBUG. Thear are compt,.1,ty frn ofchargl' but plPa,, kt·Pp your ad a• •horl a• 
po,. ibk . Altho ugh we will tr:, • lo i=lude aff ads reuiued, we re•n·ve the right lo edit or rejr.l'I a11y if 

net:t!asary. Ar>y ad• u•bich c<lnn,,, be cu:commod"lcd in one i.11ou<> u·iff be held,,. . .,,. lo lhe n.e.,:t, •o ph:a.te 
adviae us if you do not lL'iRh ua ta do lhi• . W, IL'ill acrtpl advPrl• for ooflwarr, but pro•pJ.'~tit•f' purrhauro 

11ho11,/(i rn,u~n that they aUl•ay11 nc:eic"f! originetl copieH including docullwnlo.li.on la cu1oid ,,ny crbv'IP t>( 
tht8 facility . 

w .. also aet'('p/ nu-mbero' 8u1ine•• ,\d1 al 1hr rate of 40p pn · u·ord (ineluRtv~ of V,\ 1'1 and IM•e wiff IX' 
featured oeparately . Pleaot! •rnd all ad• (per•otial and bu;;inrH) lo MEMBERS ' ADS, DEEBUG , 

BBC 5.lS g;imes. Ric:o:het, Strykcr's 
Run I & II. Roundho,ds, T•nk 
,l lf,1d £30, p&p C2, l'.LA.S. II, 
Sp)'CJ!, Superior Soccer, :\ in,•ol(, 
Paprrlior, SinJ.. 1he IJismuch 05, 
p&p !2. Tel. Colchester 0206576532. 

Solidc,d •nd Superdump £25 eoct1, 
Office MJte and Offic~ t,..hster !5 
each Termul3t('lr B• 12.00, GXR B+ 
12.00 •nd • few BBC books 
(upgt•d;ng). plus 12 cossctte gnm,, 
ideal for .school, wri te to .\'1r C 
C,,me, 24 Cro:-veoM. Tiptr(>e, 
Cokhe<t.r, ~ ' Cll5 OJN. 

WANTED: l'C ~,,ftwarl;" for Master 
$12 Wordpcrfe<:1 5.1 for DOS will 
p,1y upto !oO plus manual, Cein 
First Word Plus. Gem Artli1k, write 
10 Mr C C.1me, 24 Crosvtnor, 
Hptree, Colchester. Essex C05nJN. 

WANTED: Welcome 40/SOdisc for 
Master 128, orig;n,I and backup l(>,t 
in actident, local dcaleN-no longer 
~tock. Acorn not interes ted. Tel. 
Cornwall 020S S50lo3. 

WANTED: r\ corn relete.ll.l adaptor. 
Tel. London081·5397607. 

WANTED: Help requir~d with 
connecti1,~ up J BBC 1.2 OS ROM 
\.\'ith J Vine Micros ~;!a1,ter Replay 
RO~lboard 3. I have the ROM and 
th.e switch but don't hJ\'C :uw info 
on what to do with them·? Tel 
Flitwick 0525 715013 ask for Tim 
afrer6pm, I \\•ill then ring you b3Ck. 

M~e .1t1y offer! All itcn'6 \\'ill got\) 
the best offer rc-ccived within se:vim 
day~ of publia1tit'm: Master 12.S \\ith 
i1Hcrn~l 5t 2 co-prtlce~sor and 
mouse, comple te with Welcome 
Guide ,,nd disc, ~.,'1icro\·it{'C 1451 
colour n'l(mitor, Cumzma doubh,! dis.: 
drive (rnt1in1, ro wernd), 4 CC'm disc!-, 
Oahs Pre::...,; M,lSIN 512 u~r Guide 
C3!5? Panasonic KX·1'10SI dot­
mJtrh. prialtcr £85? Hybrid Music 
Sl'k)O sy1uh..-.s.iscr, H)•brid Music .;C(X) 
keytioJrd with foo1switch, Hybrid, 
Music Toolbo). disc (all with user­
guidci. :rnd discs.), .. Pltiy" tutcir and 
disc (cost over C400) CJQ5? BEEBL.'C 
Mastorlilc II (,I DFS) Cl5, SEE BUG 
rr intwise dbc a,,d gu ide ClO, 
BEEBL:C Studio S disc .1od guide !:5, 
BEESUC m.l).';Jlims, cmnplctc sc-1 to 
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I I 7 flutfield Road, St. Albans , lie rt• ,\l,I MS. 

dJtc-, weights apprl'~ 9 kilo {p(>5tage 
£6.50) offer,,? BEEUUG progr,ms 
(ab1.1ut 'WO on 7 ADFS discs) £15, 
Wordwisc-.. 2 ROM with ~egment 
discs Jnd books £18, Fas1 Access 
Vol. I (12 discs) !8, Creative 
Cuphi« book, with , UFS sraphic 
diS<.'. £6, Structured lbsic (National 
E.,tension Collc·ge) R Frc<-m.1n £5, 
Acorn ~faster Reference manu,1ls 
1&2 £5 each. Co11e<:t ir om Wesl 
Surrey or transport by .urangement. 
Tel. 0252 710219 

M.ister 12S, with combi11cd dutil 
0/S 3.5 and 40/SO 5.25 d,;ves in 
custom buih pioc plinth housing, 
f<.?rguS(ln colour 1' 1 monitor with 
RGB. View 04 wordprO(CS!'Of, 
Vi(~wt:heet 02 spr~ad~h1;>ct, 
View1,ptd1 OJ diclionuy and 
Viewi-tore 01 datab3se in quad 
cartridge. complel<' with manuals 
and dis.:, full original utilities discs, 
Contex Bank Managl't and manual, 
Srar LCJO 9 pin printer, :'!Ohr B.1i:.ic 
m,mu.!11, Dabhand Guide 1\, View. 
BEEBUG m.,g dis,,, 13/5.25", 7 /3.5", 
BEEBUC mag,i;ne:; Vol.7 • Vol.12, 
.11so complete BBC C<'mputer User 
(Walford). Tel. Mid Glamorgan 0656 
7fi>'fJT. 

C.:sn I dr;i.w member.; .:1ttention to :a 
&•tting <SlJblishro IJ..'Cb User & PD 
sroup, named S Bit Snf1w.1re c/o 
Chris Richudson. 17 Lamoort Park 
Road. H,don. Hull HUl2 SHF (~2 
h'96S6S). !A>n't let the BEEB die. I c,o 
re<:-0m11'\('nd you g-ct i,, f('luch, fur a 
second opinion ring Tim on 0525 
715013 alter 6pm. 

FJcit 4S11 Jnd Smith CorooJ 0 100 
printer•uSl!'r handb(>oks required. 
will p•)' cost,. Tel. Lanes 061-1543 
4591 .1fter 6pm. 

M.uter 128 SOT 5.25 dri\'(' some 
soft\,';lrt:' £150, P~·IS Ccn.ic and utils 
disc !:20, Kayleih diS< CS, EIHe "I"' 
with .1U m.mu,1ls. £5. P.1...\,$, 16 disc 
£8, Flip! tape £2. B<,nd • Tho Li,·ing 
Da)'ligh~ di!toC £5. E,i!e disc £10 or 
r~Jl>tlnable offers. Tel. We~tOn·"· 
Man•09"..H82.1071. 

Electron plus. 1, .• \1'4 di~ in~ rface, 
UFS 2.20, View cartr;dge, T21'4 
t.!pe/ di:,;c, Cumtin.ii dbc Jr i\'C OS 
-10/Jm' i>witch, User guidl", Electrnn 

u~cr magazines I9S/- JQ81), some 
IQ<JO, 22 Electron U..rt,pes £140 the 
lot. Tel.<Aiord0235~$,l4. 

Volumt> No.1 t\!()',. 4.6,7,9,10 Volume 
No.2 tu Vdlume 11 aimplet£o 
Volurt'l! 12 to current issuC'. Volume 
Ito~ in BEEBt:C. binders. also 
BEEBL'-C dil>Cs from Volume 9:J to 
Volull'<! 10:S (5.25") Volume I0:6 10 
12:2 {3.5"), ,11 io good clean 
conditi<m, sensible offers. Tel. Kent 
0322 61-l762 eve,; only. 

Micro U1er 11 (lnginJI i;Drt.'-l'C\lh\' C 

40T mag,z;ne disc;, irom July 191\9 
to July 1990 inclusive £12 or 
<-1o.ch,1ngc othc-r so(tw~re on simifar 
number of d iSC$, other educational 
software, also softw,ue for dyslexics. 
T•I. Dorset 03(o 862276. 

Muter 128, colour monitor, Zx5.25'" 
dr ives. mouse, discs cmd RO~ts 
!.10tl Tel. Essex Q245 353750. 

Master 12S. race 40T single drive, 
mouse, Overview. Stop Prffi, Music 
System. Wordwise, System Camma 
etc. 8 J;am~s discs and t,1pes, 
BEEBUG complete to Vol.11 No.5, 
books, other ro(h,·.1re, diocs, t tc. all 
bo).ed with manuals £WO the lot, 
will sp lit. Tel. Derbyshir~ 02Q8 
71535. 

Ht'lp wanted · Ref Crossword 
Compiler 10th Anniw:1'$31')' disc, c-an 
anyone pleJsc· supply the ch.rngcs 
necessary to enable lhC' above 
pr(1gr.1m to work CQrrectly on a Slat 
LC24·10 printer {Epson romp•tible). 
The problem is gctti11g the <:orrt~t 
vcrlical position in8 o( the 
11uinbcriog when using tl1e 'l oad' 
fJcility with ;i previous ly s,w ed 
cr~ •Y-ord. (followed by the F-1 print 
option artd No.2 grid ~o. option in 
either size), in <1rh~r r~spcct$ all 
Set"m~ well. If an)'<me has a listing 
1hat work.-. «.1r can tell me what Jines 
to eh.loge to mat.e ii \\'Otk I will be 
very grateful. Tel. Dy led Obl6 
681275, 

M.:ute, 12& with 65( 102 co· 
pr0CC~)r -..~ w,N J;uidc pai~ 1&2. 
... ingle 5.25~ 40/Sfl U/ Udisc dri\'e 
(indep. po,\Cr IC>ttd). inuno uran~e 
s.crtcn intrnit.:ir {Acorn ANF06), 
,\c('lrn i:as...;.ett<-n..'l(Ordtr, 311 in s;cx)(I 

conditiOI\ with all their corulcchns 
and in their origi1~Jl bo).CS, ribbon 
c<mncct(lr for J. Star LC-20 printer, 
v.irious ulility discs, inch.1ding sof1 
ROMs (BBC B SASIC. etc) Books · 
The Ad\'anced User Guidi.-r,,r BBC 
Micro. Wordwi5e + by Bruct Smith 
,md ov•r 2 years BEEBUC 111,1i;;, all 
ior t'20I). Tel. 0727855S,l8. 

WANTED: double sided dual 
40/SOT disc drive with power 
supply for use m:ISt('r t2S, must be 
i11 full v.iurkin~ order J.nd 
ro,sonably priced Tel Lin,oln 0673 
IY;()&J2. 

New unused AKFIS mu!tis~·nc 
monitor still i1l box p.athcrios du.(t 
UnwantN part of A5000 system. 
!250 0 . 11.0 . Tel. U,bridge OS95 
6356Q5 C\'CS onl)'. 

Master 128, RCB colour monitor, 
5.?i" dual di.-,c drive, doul,Je plinth. 
3 disc storage bo)es with SO hi.in~ 
dj::.cs. lnterword .ind View fiued. 
cduc.itiunal software for young and 
oldN children also Jots of origi1lJI 
rnmmercia l games (Holed Ottt. 
P.J.A.S., Elite .ind neJrl)' ever)' 
Repton g,me), Typing Tutor and 
advanced Music p.1d:a8c, compl,.:te 
:.et .,,f BEEBUG magazin es, plus 
other books/st>ftwnre, only £300. 
Tel. Ports1110uth 0705 8264-01. 

BBC Master MOS 3.20. TerminJI 
1.20, v;,w 83.0, ADFS 1..50, Ed;, t 
Vi•wsh•et BI.O. DFS 2.21, SR,\M 
1.04. Spellmaster I 69, Wordwise 
Plus l.4F, O\•er.·icw 1.0. Penfricnd 
1.53 iitK'd, CJSSctt C, bridge of IWil\ 

40/80 5.25 disc dri\'eS, ~1icr\.witcc 
653 Cl)lou, monitl)r, be1ab.ise aod 
utilities, 512 board filled with moU:St' 

.1nd programs .11! orjginals, kll.s oi 
suppo rt mtiterial £375 o.n.o. T(•I. 
Le<>d;0532n91m . 

WANTED : CJmes/EducatiOOJI 
dim 5.25" for BBC B. Tel . .'<orlol> 
0692 403017 (wor~) 0263 720164 
(horn•) 

!.~~ ~~~~t~~::r~~~ ;~,~~;o~ 
Overview II, all !h<' ViC\\' r:imilv 
will\ m.1nu.ils £300 o.n o. buye·r 
collects. Tel. C,rd;rf 02!2 490761, 
anytimc. 
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WORDWISE AND WORD PROCESSING 
ONAN ARC 
I was su rprised to see the assertion in the 
editorial page of BEEBUG Vol.12 No.3 that "it 
is perfectly feasible to use old favourites like 
View, nnd Wordwise on an Archimedes". I 
cnnnol speak for View, which I have always 
avoided, but l assu me that your inten tion 
was lo refer to Wordwise Plus rather than the 
original Wordwise. I have reason to think that 
far from being "perfectly feasible", it is in fact 
scarcely prnctical. 

A test by a colleague produced the report that 
Wordwise Plus is not really usable under the 
BBC emulato r because of the slow rate of 
screen upd a ting This is disappointing, 
because I believe that Wordwise Plus cannot 
be regarded as a serious word processor on 
the Arc. 

My mcss,1ge to Wordwise Plus users, 
therefor e, is s tick to an 8-bit machine, 
preferab ly a Master 128 or machine with 
shad ow RAM. For typical personal word 
processing requiremen ts, this combination 
has proved hard to beat. 

Colin Robertson 

Till' 1rf,,o,.1· t,, \\',1• /,d,,· i11 th,• ,·d1111ri,1/ ,m, 
11,cd S1 /It ' ll, 17/i l{ 11// 11" f/11111 ll" ,7 '/l•'Cl(iC 
idc1111/i, I ,\ !1>/1'1•, 1 I, JI r11, /1()/ ,1111 111/1'11/11>11 /[1 
i 111p/11 I h,1' n111 ,ll t ii,• Beeb ,1•Nd pr;1a,sor, 
J1m,•1d1• / Jiu 1,/i ·rl ,,,/11/wn /i)r t/11s ta,A, 111orc th,,t 
llu•11 11111d 1,<1•u,1tcd tile</ could co11t11111c /1• l•c 
11,rd ,•11 111 \1,/111111·.i,.,. Mo,/ 11,,.,, npni1·11c,•, 
"'•'Ill 1,, h t/Jal ,fr,prli' 111,rny 1111,g1z,111,, ,,(,/ 
111,·//r,1,I-, 11,1,;~ (r/r, 1111d soft,uarc fro111 S-/11f 
111111 lmw, 111· r,rpd/11 11/11111dmwd 111 .Ji1eo11r of the 
1111111• 1111 l't'lful ,mdf1t'n/1/e ,11•11l1c,rtwn, ,1•nllc11 
,pu{iur//11 fill the.-\ rc!rr111rdc,. 

COLOURED RIBBONS 
Some time ago BEEBUG carried a piece on 
mult i-colo ured printing on a dot -ma trix 
printer using sing le colour ribbons (Vol.8 
No.4). Since then I've been trying to get hold 
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of coloured ribbons (single colours other than 
black), but with no success, and I have been 
unable to locate a supplier. Can any readers 
help? 

Chris Robbins 

If ,my reader.; c,111 pn1,•1dc ,,111rcc;; of wlo11rcd 
ribl1m1s, 11'1' iU11i pubhu~· tl11, 1hro11gh BLLHUl,, 
,111d of co11N' let Chris Ro/Jbm, k,w,o. 

MAINTAINING A BEEB 
I have several times experienced failure with 
Astec AA11660 power supplies for the Beeb. 
These supposedly "throw-away" items cost 
about £60! Electrolytic capacitor C9, rated 220 
micro farads at 10 Volts, had decreased to 
about 10 micro farads in all cases. C9 lies 
between the power transformer and the T03 
power transistor, and forms part of the "start 
up" circuit. A "high frequency" electrolytic is 
required, and a Maplin 220 micro farad 50 
Volt capacitor (at about 50p) will just squeeze 
into the space available. After extracting the 
PSU (Power Switched Unit) from the 
computer, you need to free two cable ties, the 
switch and the power outpu t socket, and 
ex tract th ree mounting screws and two 
earthing tags, to gain access to the underside 
of the PCB. I do also recommend that you use 
a thermostatically regulated soldering iron. 

In the event of a faulty PSU, many faults can 
occur, but replacing C9 is a good cheap first 
guess. 

CJ.Chapman 

This 1, all 11~1/11/ ad,•1cr, b11t ,Pt' would 11d1>isf 
m11tw11 1111/, .. ,, yo11 really di> )~·d competent with 11 

~11lderi11s iron. Ha,cc,,cr, if the J'11wf'r 1111it has 
f11i/cJ, ,wd 11 ,·c11111ill'/1' rrpl11ce111,•11 r is the only 
11/ha 111!,·nm/h•t', lhl'II there i, Iii/le fv lo,e, 1>111 do 
take rnrc or _111111r 'rcpai, · 111iglrf rnd 1111 by 
d,wm,,;m,; 11/hcr 1111r/s nf l/1)1(r Beeb Alsn, du 1mAc 
<11rc 111111 cq111pmc11t is disr,,1111rcfrd fro111 the 
111,1111, ,l'ht'II l>crn~ rep1med. Wr c:1n accept 110 

ri·,11,,,1,J/•rllly f<.w the cm1,qut•11ce, as a rc,u/r of 
/i>llt>.rm:,; i\lr .Cllll/llll1lll

0

, 11dc1n'. [ID 

~ 
I 



Send applications for membership renewals, merrbership queries and <Xders for back issues to the address 

below. All membership fees, inclt.Xftng overseas, should be in pounds sterling drawn (for cheqws) on a UK 

bank. Members may also subscn'be to R/SC User at a special reduced rate. 

r 

I
t- El "E' ..L. RATES FOR BEEBUG MAGAZINE 

AND MAGAZINE DISC SUBSCRIPTIONS 

I " ~ .. 
• 

! The labte below shc:7,Ys the renewal rate apDttma after the June Issue 1993 according to lhe fir.ii Issue ii the~ period. 

For pi1t BEEBUGll'ISC User subscriplloos addha/1 the appropriale BEEBUG -al rate to the flAI FISC User renewal rale; 

II (UK'£1a40. Europe& Elte £27.50, Middle East £33.50, Americas&Alrica £36.50, Elsewhere £39.50). 

Renewal Issues Mag Mag Mag Mag Mag Disc Disc 

I Issue to go UK Europe Mid•E Am+Af Else UK O'Sea1 

1 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 

Oct 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 

t:l C :.sue PRICES IHU9 j 
Volu me 

6 

Al ove/S8aS 118ms are sent ainnaJ. We w/U accept otricial 
7 
8 

UK o«S8Js for subscrj>tions and back Issues. but please 9 

note that them lflll be a £1 handlfng cttarge for Otde/S 

under £10 wtlich lfqlff an m'Oice. There is no VAT°" 
10 

magazines. 

POST MIO P .. c.,,,1 G 

Magazines and discs are postcode , 

Please add the cost of p&p when Oldering. 

WIien ordering several tems use the hi{l)est 

price oode, p/lJS half the price of each 

subsequent code. I.JI( maxinum £8. 

BEEBUG 

11 

POii UK, BFPO 

Code ChJ 

• £ 100 

b £2.00 

117 Hatfield Road, SlAlbans , Hert. AL 1 4JS 

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

Magazine 5"01sc 

£1 .00 
£1.10 
£1.30 
£1 .60 
£1 .60 
£1 .90 

Europe, 
Eire 

£ 1.60 
£ 3.00 

£3.00 
£3.50 
£4.00 
£4.00 
£4.75 
£4.75 

AA»IICH,All'lca, 

ll ld EHi 

£2.40 
£5 .00 

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

(24h r Answerphone for Connec:1/Aooess/Visa orders and subsctiptions) 

a.5·01sc 
£3.00 
£3.50 
£4 .00 
£4.00 
£4.75 
£4.75 

£2.60 
£5.50 



Octn or 19Q~ 

"f ~'~ This month, in the third instalment of this 

series on data capture and analysis, we provide the 

complete suite of census programs with the 

extensions to allow you to analyse your data. 

Tl'l( 
A demonstration of this 

month's Workshop routines showing how to lit 

more text into limited space, using David Peekett's 

cunning routines. 

Blv 
This program from the Big Maths 

feature, calculates the square roots of very, very 

large numbers. We have also included two 

additional demonstrations of the Big Maths 

routines. 

H 
our Golden Oldie this 

monlh is a Quasimodo game. Can you dodge 

arrows and swing over bottomless pits (well! 0.1<. 

very deep ones then), to rescue Esmeralda in time. 

Not forgetting to ring a few bells in the process, of 

course. 

r. 
" "TERS • Use this multiple 

character designe< to create large< designs and 

patterns from individual characters. No more 

fumbling with pens and graph paper. This utility will 

generate the character set for you, and even gives 

you the VOU23 commands for use in your own 

programs. 

""ll~ ·o. I' CT DISC This useful 

applic.ition wiU bring order to the most unruly of CO 

boxes. It will find the CD, track, or composer that 

best suits your mood. 

,. 
TA Bibliography for this issue of 

BEEBUG (Vol. f2 No.5). 

Quasimodo 

RISC Developments , 117 Hatfield Road , St.Alba ns , Herts AL 1 4JS 



Special BEEBUC Members Offer 

111,wz1,Jii-a,z1,11a:t~n'J,aliiaa!0n%,t1:muz1 
If you have been considering converting from your BBC computer to a new Acorn RISC compu tm (/1/1 m,,v /JI' 
the best time. Not only are we at BEEBUG offering fantastic deals on special A3010 pa ckage~ /Jt1I Arn111 h,1vc• 

just announced new computer systems which with their new software bundle s off er a conrldnr,,M!' 111 lrc• 
reduction . In addition we are continuing to offer the special conversion package to help you co11vt<1 I ,y,rom1 

thus simplifying the transfer of software from your BBC. 

, : .. 

NEW COMPUTER SYSTEMS FROM ACORN 
Acorn have jus t announced the new line up of systems for Christmas 1993. Although most of the compu ters tlwmo/1111, /unlf• 

remained unchanged, the prices have come down and there are some exciting new software bundl es ovnllnbln with tli om 

A3010 Action Pack 
Code 02039 £339 .5'1 

(£399 inc VAT) 
The entry leve l system is now ava il able 
at an Incred ible £399 inc VAT. This is 
amazing va lue. The com put er can be 
plugged straight into your te levision 
or used with an opt ional monitor . 

1Mb Memory (Upgradable to 4Mb) 
1 Free Mini Expansion Slot 
2 Joystick Ports 
TV Modulator 
The Action pack Includes Zoo I, 
Startwrite and an Aud io Training Tape, 
alon g with .demonstrat io n versions of 
le mmings , Chuck Rock, Superpool and 
Fervour . 

AJOtO Learning Curve System 

Code 01739 £637 .45 
(£749.00 inc VAT) 

Colour Monitor (AKF30) 
2 Mb Memory {Upgrada ble to 4Mb) 
1 Free Mini Exp ansion Slot 
2 Joystick Ports 
Learning Curve Software Pack 

A3020 FD Colour System 
Code 01519 £675 .00 

(£793.12inc VAT) 

Colour Monitor (AKF40} 
2 Mb Memory expandable to 4Mb 
1 Free Mini Expan sion Slot 

A4000 Colour System 
Code 02279 £850 .21 

(£999 inc VAD 

Colour Monitor (AKF40) 
2 Mb Memory Upgradable to 4Mb 
80 Mb Internal Ha rd Drive 
1 Free Mini Expansion Slot 
Option : 
Multiscan Monitor (AKF18) £42.55 

TIie Home Office Pack 
This is availab le with the A4000 or 
ASOOO and consists of Easiwriter, 

Datapower, Pipedream 4, PC Emulator, 
DR DOS 6 and an Audio Tra ining Tape. 

It also contains demo nstr atio n 
versions of Proph et and Almanac. 

Option price: £85 .11 

A5000 Multl acan •r•tem 
Code 0325 £1271 .711 

((1499 Inc VAi) 

Now with Che ARM J m1111l,ou ,,v,,11 
faswr 11( 3JMll 1 

Mul tiscan M onitor (AKF10) 
2 Mb M emory Upgr•d•bl • t o 0M b 
80 Mb Int ernal Hard Ori~• 
4 Free Fu ll Ex pan sion Slot. 
Option : 
160HO 4Mb RAM 5yat•m IJ1'10,22 

The L•ralng Curve Pack 
This Is avolloblo with 1ho 

A4000 and ASOOO. II lncluth1J Atu111 
Advanc e, PC Emul ator, 011 DOS tl 

and an Aud io Training Tnpv, 
It also lncludos domonm~1ln11 

vers ions of Rhapsody JI, Scor~Dr~w. 
Vox Box. Forvour, 'fopogrAphvr , 

Darryl th o Drngo11, smArt. 
The Crysta l Rain ~oro,i, 

Naughty Stor los nnd Ar cV11n1ur,. 

Option prico: £42.55 

TRADE IN YOUR EXISTING IIQUIPMQl't 
SERIAL UNK 

SOFTWARE TO 
EASE TRANSFER 
OF YOUR FILES 

So as to cause you as httle 
upheaval as possible wh en 
changing your system we 
are offering you lvoryash's 
Serial t, nk and lead for 
only £25. 

FREE RISC USER 
SUBSCRIPTION OFFER 
(when )'OU pur(hase one of me 

above compute,s) 
e will supply you with a 

subsrnption to RISC Use, 
magazine 10 run concurrently with 
your copies of BEEBUG until April 
1994. whether or not you, 
subscript ion ends before that date. 

FOR A NEW SYSTIIM 
You may prefer to keep your BBC ,,nd \OIi it pr1v,u~ly 
{don·t forget that members m~y pl,1w fr1111,1th 1111111 flll<, 
magaz,ne). Should you wi sh us to 1ak1111111 p11rt ~x, h11111111 
we are currently able to offer the followln1t pr1, w, 

BBC Issue 7 £20 BBC lssuo 7 with DI ~ riio 
Master 128 £75 M fcrovltoc monitor UO 

Trade in offe rs can be apphed up to two 111n11tli1 nil"' 
purchase of your new equip ment Tr.id~ Ill prlc~, fNI I lllll 
VAT. all others are ex. VAT 

BEEBU(i 117 Hatfield Road, St Albans, Herts AL14JS 
Tel: 0727 840303 (24 hours) Fax: 0727 860263 All prices are cic VAT and 1111,11 
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