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17 ~at e that as predicted several mo nths 
individ ual copiesi fro m W.H. Smi t hs, 
themse lves to a who l e year' s s ubsc rip tion. 

Ad_di ri g___!< B_M ___ t_C! _th_~ } _E_~Q 

3 

ago, 
and 

Be e bug magaz ine is now available (as 
so people c an sample i t before co mm 1tt 1ng 

Over th e l as t ye ar we ha ve run sev era l articl e s on variou s ways of add i ng me morv c ana ci t ~ 
ta lh e Beeb and the maj ority of people see m to have ta ke n ad va nt age of at l e ast one of 
U1ese methods . As we hav e new acc umu l a ted co nsi dera bl e e xperience in t his area w~ 
th ough t it would be wor th reviewing t he current situation, bo t h to brir:g cv ervo ne up tc 
date and to serv e a s an intr oduct io n to anvone wh o hasn'{ ye t t aken thi s rou t e. 

Tho main ~roblem to be overcome is t ha t the microproc e s sor used in t he Beeb can on l y 
dire c tly a cce ss 64 K of me mor y . If e xtra memory is rea uire d th en it can on!v be &t th e 
expe,,se of te mpor a ri 1 Y 1 osi ng a cce ss to so me of th e exist i nq memory . Th e mc,st r:o mm or, 
method of achiev ing this i s by usi nq th e s id~way s ROM facility. Th e ha r d~are for 
1mplementi na thi s is built i nto th e BBC and three spa r e s ockets a re i~ c lud ed on the i ~ ln 
ci r c uit board. When ROM is acces s ed from ono of these sockets then Ba sic is temp or ~r ilv 
l DSt . 

The first memory e¼ pans 1on add-ons to be co me availahle were ROM expansi on boar ds whic !1 
increa se th e numbe r of sockets t o 16. Several differ ent ve r sions wer e pro~uc ed but ~?s t 
have been wi thdrawn an d now there are on l y two on t he marke t, th ose fro m Watfc ~~ 
Electro~ics and AlPL . The ATP L boar d is poss ibly of s tu rdi er co nstruc ti on. sits more 
s ecurely ~n the mai n c ircu it baard an d r equi res no sold er inq to fi t but ir practic e ha5 
prov~d to be s ome what unr eliab l e . lhi s seems to be ma inl y due to a poor ft andard o j 

e l eclrical (~b ~ i~· ati c n and uEe af l 2r q~ pin s fq r pl~g~in q ir t 0 th ~ snc l,~t s. nn ce ~0~ ~ 1r1Q 
th ev seem to ~)er1'orl"i1 Vt.!ry v1e l l . f'ro b l ems see·rt1 to have been rr:o r e c o nme n e,n -ch2 i s:; 1Jr:: ._. 
computer boards, The Wa tf ord board i s on ly attached at one poi nt and ten ds tc fl ap 
2r·nund ~l arminq l y, r equires SC)ldering dire ct t o one o f th e ch eaper ch ips lnct for th ~ 
so ueai ish l but has giv en les s inst a llation pro bl e~ s. Beth of t hese boards give 
c ons i derab l e problems with over heating in th e wa r m weather and ce rtain l y · n e it her c culd 
t ake 16 EP ROMS f or anv l ength pf time. 

fhe ability to hold RAM ins tead of ROM is al s o common to both boa rds and bo th now h~ve a 
f ac ility f or battery back-up of sta t ic RAM. · This enables CMOS RAM to be use d i n one Gf 
the sockets, which c an r e t ai n its memor y when t he machin e is switch ed off, gi~ing a ~ i t' 2 
rana e of app lic at ions (long mac hine c ode proq rams , resident and upda ~ea bl e datab as es , 
r ea i-tim e diary etc .). Unf ortunately CM OS RAM chi ps are still very e xpen sive (ar cu nj 
£100 fo r 16K) , spoiling what wo uld oth erw ise be the ide al option to choo se . 

The next devi c e to ap pea r was the So lidisk sideways RAM bo a rd. This a ppli es the same 
pri nciple as th e ROM bo ard , u~ing th e me mory usually occu pied by Bas ic , but ut ilises th ~ 
cu ch che ap er dy nami c RAM en a board wi t h its own refresh s iqna l. The se have al s o given 
some te ethinq pr ob le~s mostly 2ssoc1ateci with poo r solde rin g . lhey a re ~ell suppo rted b y 
qo od software a~d on c a work in q are aood va l ue for mo ney. ROM - based softwa r e c 2 n still be 
us 0d from the s e boards by lo a dina the pr ogram in to th e s ideways RAM f rom d isc t or 
ca 5 set t e ) . The _3 2 K ( t 1,;a R fli't sockets Wo rth i _ v er S i On i s th 0 mos t po IHI l a r 1, i th c J L' h me n."b Er 5 
but t here is ~! so a 128 K ve rsian Nhich c an ho l d up to 8 ROM pro grams . Alt e rna tiv e l y it 
c an be co nf i qurad t o act as an additiona l di s c dri ve (drive 4 - with ve r y fast access) or 
as RAM area to hold ve ry I ono dat a f i 1 es for ~rnr d proces s ! nq or scr ee r1 mani pul 2.t 1 on f 0 ,.. 

i n f", t 2. ;1 C P • 

The Ari_cs-8 70 boa rd provid?s another approach to t he pr oblem. This has an extr a 20~ o+ 



~yn am 1c RAM whic h is switch ab le in to the address &3000-&?FFF, normally occ upi ed by t hs 
s creen memory io r modes 0, I and~ - This enables programs of up t o 28K in anv mo de bu t 
r r ov1des little i mpr ovEme nt for mod e 7 proqrams. This seem s to be a very expen s1, e 
op tion unless you ha bitual ly write long high re ~o lution programs, or until co mmer cial 
programs become available which ta ke advantage of these opportunities, There is an 
article 1n Electronics and CompL1tinq which gives detaU..e d , instructions for making a D. I. Y. 
board very sim il~.r to the B-20 at a small fr a cti on of" •t ~e' i:bst. 

The lateit wa y of expandi nq memory is by obta ining one of the second processors wh i ch w2 
di sc usse d in MRrch, As we sa id then, a lt hough the s e cond processors are a~ 1nte r e st1 ng 
a~dition to the BBC they are a very expensive way of in c rea sing me morv, an d sho u ld only be 
c ons 1dere~ i t you require snme of the ot her facilities t hat t he y pr ovi de . 

ti! CH tl flAf~f_: DD F_S 

Th1s revi ew co ve rs th e double d er1sitv disk filing syste m cf fe r ed bv M1cr ow2re, 
lhe Acorn svst em us es the 827 1 disk controllor chip whilo t ne Micr oware svst e m uses t h& 
8272. r his ch ip i s contt-o lle d by t he CF·U an d looks a fte r da ta tr ansfe r, hea d posi ti onin n 
and moto r st ~rt llP, Tt1e singl e densi ty Acorn int e rfac e writes in FM 2n d r eGu1r e ~ 2 s yr1c ~ 
b i t betNee n e very data b it . Microw a r e use an MFM cont r o l ler to encode th e data using a 
Phase Loc ked Loop proc es s and do es not require the synch pulse. This ha s th e ef fect oi 
doubl i 11 q th P stor age capacity of th e disk. 

The upgrad2 is easy to carrv out, and th2 kit iont 2 i ns a ll th e necess2ry ch 1~s fo r t~E 
interf ac e . The di sk control l e;· ch ip co mes on il PC B with som e c i rcui try to to m~ kc : t pi~ 
compe.t 1 bl t"? VJi t/1 t/12 8271 s ocket on the bo a t~d . A tofflprehe ns1 V[! manut; i 1 s cil sc ;::r civ 1 d 2,:; 
wi th t ho l~it and gives d~tailed instru c t i ons for -fittin 9 . Som£• soldc., ri ng ;,: 1 11 ti: 
!: 8c5 sarv 011 !:c• arcis of i s sue 3 v ]n ta oe ~nd e~rlier. This in v ol v (' s c utting 2 f[; f: tro.c !-': c-, r:d 
so l d i: t- i n q 1 ri a \'11 r e 1 i n !~ 1 but i t i s n ct d i f f i c. u ! t -~ or any o r, E f e:. rn i 1 i a r v: j_ t h a so l ti i2 r 1 : ; 

1ron. 

Aft e r a reasor1ao l e tri a l period no prot1lems hav o be an encountered wit h t ti2 svsten1 . 
f Or mat t er pr o qr c> f.l i s pr o vi d l' d on t h e D F S R fJ t-1 an d en ab 1 2 s t h e u. s e r t ,:; f or ;:, a t 4 (l oY E: r) t r O c t. 
di sks as e i th er s inqJe or double dens ity. Th e DFS is able to detect whether sin gle o r 
do uble density dis l:s are bein g us e d , so the user doesn't tc ba t tie r abou t th 1 5 , 
Micr·oware Gse si mil ~r commands to Acorn ar1d as far as c a rt be det or·mined t he t~a sy 5 t e~ s 
a r e co mpat i b l e , The Ac orn DFS will accept M,croware f or ma tt ed disks and proa ra ms s av ed 
on tt1e Acorn DFS mav be rea d by tt1e Micro wa r·e DE:s. How eve r, Acor n proqrams · us in q t he 
827 1 for prot ec ti on c an not be read. The or;ly bad point is th e num~er of filEs:- th a 
svstem onl v al lows for 32 files p-er di sk st1rface. Micro ware sav they are duo ta rel ease 
a new UFS th at wi ll alloN up lo 128 files, and whi ch will r ead prote c ted Acorn d is ks . 
r h 8 re i1 as a. l s a been a t- e pc, rt t ha t a n e 1i v er s i an i 1 I c ont a i n i ts o 1•! n R M l. 

At the pr i ce of £ 107 tor tne present system t his i s con si dered to be good 
doubJe d2r1 s 1tv DFS. 11 e:; tr a 61sk space is need ed it 1s ce rt air1ly a bflt t er 

va lu e {, or 

th e ~ico;·n LJ F3 1 part1 cu i -::,rly when t he n Q 1v ver~ion cu :,1 es (l,)t.. _._ 

Jot1n Fry e t-

Has an von ~ got a macn 1n e code routine l o r ead a two byte nu mber 
convert 1 t to a str i no of ASC II codes i nd t hen di sp l ay t he numb e r 
decima l va l ue? Pl e~ s e cont act John R~ a rnw ell 1f vou c a n ob li ge . 
I f other people ha ve anv pro gra mm1nq ~rcblQms ~r ca n off e r a ny good 
r, I e asc 1·et tl1~ e d ito r ~ 1(r1ow . 

pr ospect t har·, 

lh~x J from m21:-,o r'l , c,;r,G 
on the screen ~s 

progr a.rr1 ,· out1nl:!s, t !12 ri 
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