
is a. visioa prograra tly be- &eloped by a 
ap 8% S U S ~ ~ X  Univ~ , The a 1s to eq1ore the 

gsokaheans of hte mesw m d  ea~lear pietmes of fa-. 
I%= objects, mity is inrpo&w% because howledge of 
%he objects h overcome the problems of ded- ~ t h  
~oise md arabipili Figure 1 gives 
m e  presded to PO in the f o m  of 
bhary mw, Ing scmes eoa% 
letters made of @bas'" Pictures w e  generated by programs 
ei%her from descriptions or d t h  the aid of aa interactive 

de We m e  us- mP2, %he progr 
&=@age developed for A , I ,  a% Edixbburgh U~vers However, 
we have r o a d  it useftrl to exEend the 1m@we, asld this paper 

edensioas* P%) 
be deserAbed oa mothe 
d pmesss the pie%me 2.a 81 seplsLble, flexible 

brw, m *ha% the featwes to have mmged at the c8n 
re&ee% the n o  a%%enLTon, %is a.pp21.e~ a% bevds, 
For b&mce, in&@& of do* %he am& wqXe.&e sessn of 
pic%we b @tarla hd@e*lev& pmcesses, mmm builds 
M&ogrm e do- the scm, asrd ases %ha to Udiea%e %he 

&mt, rn% if fi&es 
pmcesses m out of %mgs to do, %he ssm is con%inued+ 

the %ligher-lev& pmeeesee %hw&ves rnw gesrerste 
stiU mre m~PPtm%~ ch cage %hey have b be 
So, m w  diff @pea% 6 pmeesses rmeed "t; be 

W  COB^&^ Stwtbg hi esseg before lower bevel 
eys m e  cowleke gaera%ea ho-fic pmblems to do wikh 
Jxww to sonelasio~s &so tg&eUy, 8a5.d be- prepwed 

&bLbfty ts &Irake sometha me g M  emesgss Q ~ C U F  out of a 
mess of data. dependia on %his o m&e 2% e&des to tntite pro- 
g r w  x M &  geaerate m d  eoa%rn1 m~ dafe pmcesses we 
have -1emea%ed s @fpmc?eae@ packes, beAa scheddbg 
fao51itiss. These d U  be described bdor*, 

d~other k b d  of problern fs 60 ed ~ d ? ~ h  &orwe m d  re- 
trAevh+l af lwge momts of: id0 For h&mce, the 
sarne L%ern r n ~  be re-levmt %E a P e r m %  p w s  U f  erent eon- 
te*sa somethes a line-aegmen% is relev=% to a ~abp~oblm 
becaase sf its orimtatioaa, md ~smetbea bee~~ae a f  its loca- 
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Figure  1 +  --------- 
This is a simrIe example of the kind aP picture the prosram uill be 
er:~ecLed to analrse and i n t e r ~ r e t *  Host people find that familisr 
l e t t ers*  and rossihlr also a word9 emerge verr nuicklre 



tfon in %he piei;ure, So a 10% 6% emsmhde  is  n ~ d e d ,  
breover, the pmgrarn &U evm.t;uag have t o  have a very 
lasge amber of ~ f f e ~ m %  concepts, ~ e P a % h g  t o  U f e r e n t  kin& 
of struc%ures and relationships && canz be f o n d  in the pis- 
%we and a;he scene, 80 = eff"ief& re%rLev& wstem is needed 
fir m t & h g  p i c t u r e = f ~ m a t s  a d  @erne-fragraa%s d t h  pre- 
~ o u d y  dored  stmctu~a3. deser ipt%~)ns~ To denl with t h i s  
pmblem we w e  using a patlern-&reeted da%&-base package, 
~ . t ; h  deraoras odzieh casts react %a attempt@ t o  oecesa cor mod* 
%he da%a=base. 

The da%a base e o n t o e  m q  fe&%wes 20md %r~ IZ X I  ke 
wss. It i s  a mctified md e&aded version of .the 

e d&%a base co~rsfsLs of a laetwork of: patterns, d~ a 
aechdsm f o r  ffb a pa%tem qdeUy,  given a tern- 
i There is a 1ib1.w paekee fo r  a~sociat-  

i(iffen.mt v h e s  2%- i~ &f"ferenL 
t%ontedsB@. The exteneioa t o  has k e a  the provi- 
siora of a "demon" a procedure hvoked 

t a 
i % t o  the 

pa%tem, Bi Rpossib a prodded, so that 
z e d  o r  ~imullated daka-bljase i"es q be gmerated w d  Lrled 
oae a% a t h e ,  if" neeessm,  Ge~era%ors ase the proseas pa&- 
we, deaedbed below, PassibUities l ists w e  themselveg 
gae~a+&rs, m *a% cssrp1keiP; $is%a esf passibfl i t ies  don@% have 
%a "ga e a t  up, 

Eight ,&mdmd of pa%tsm-bv~keel demons me  prseded9 
~ h ~ s e  nmes oaar m&m 
EASmm J ms m m ~ ,  &P= 
& 5 r n r n 9  
r e a h %  da%a-bme dtera%ions - espeo iaw  n a e m  for de-. 
Mga. The wstern U e s  E% e a q  ts d d b e  a d  use f i ~ h e r  
% ~ e s  of demons. For h s tmoe ,  %he h & f o a  BUEJU t&es a 
pa%%em, & a. X i s t  of types of demons, a d  eaaaes d deaons 
of the % n e s  %i&edlsskbQse pa%%ems ma%& the given pa%tem, t o  
"k exeoa%ed. TMe i s  t-raed the  pmcesses packwe, Ro- 
cesses w be sa% @"wessqestg La the fcam a2 pa%"i;msa, Eaeh 
& a s  of processes lases a ~ p e o i a i s e d  8e% of demons t o  react 
t o  a& massees.  late^ we &a U=%ta&rate the t%se o f  %he 
Ba%s bwe ia c o & b a % i o ~  ~ d % h  $he process packwe, 

The process pack%@ cansi&8t of (a) ca, ~ & e d d e r ,  (b) p~poeegm 
e ~ e e ~ . % a  fcacfl i%ie~ a d  (6) a ~ e s s ~ - b ~ @ ~ e & s t ~  w&m, 
~ ~ h r i &  uses *e da%& bme, These %dl1 be descr%bed $an that  



order % 

The s o m  a t t q t  h o ~ e r e ~ ~ 1 6  %he f o l l  
bbem. be mays- a ~ d e  sw&ety of p i  
Trmmmts, yet mting t c t  d t e h  at% t e  %he mast impor- 
t-% featwes  w %hey emerge, mis es te  %he need fop slome 
e & r d  jateUigen% pmcess a%la arr ew of eve*h* 

 at ilagorraed deefaioas c m  be %&ene Ye% no 
s%raLor e m  mmqe a %he coqzex d l f f e r a t  
edge reqdred fo r  e s q m a  m f e r a t  possible 

devdop~mLs, We have therefore %Aed to dee~nrpose %he sche- 
cltx$% task as foabows, 

B e  c e n t r d  sehedder hows o w  &ou% %he mdos categories 
of jobs ~~hiekr q be re* 50 m a  mess ce;LegerW m e  h i d e d  
h SCmm, & m A e v &  pmeess~lf~ h m  ho~g t o  decide, on %he 
biasis of de%aUed evidence &vaSabXe Lo % h a 9  when %o ereate a. 
Job, md &Teh eategoq t o  a s s i s  2% %o, o r  more g e n e r u y  
@M& j ob-de scription cia%e ~d~ LL, For a d w e e ,  pm- 
cesses eoneerned d"t;h 1 g 1 b e = f i ~ & g r  b % o  l a g e r  
c211s%ers rsight be able eids t o  create a laygo%hesis Lh 
Jm@a;ion betwe= two bms has b fomd, haTglothe~is 
bs a pmcess &eh m q  collee% her midmee, md psrhrrps 
1- i%sU wjl%h o%her b w - e o  ea %a gaem°a"t;e a le%%er hy.. 
po%esis * 

A s  B&& process i s  either M t i U y  mea%ed, os  g i s a  aome 
a@@ efldm(3e9 5% e m  pt i%graf ~ % o  a qpmpria%e ca%egow 
0% l e  Joba, l e  t t o  $.he c m % r a  sohedder t o  de- 
e i  h categoq at* m& mo&=%. SQ %he 
s&eWer  has Lo do the m& mos2;mt amo~-eq%y eat* 
goq, md select a job fmn i%, elthes* &-bit~mfiy or  by a&- 
a w e e r  fo r  that categomy ale-Q schsdders then- 
s a v e s  t o  be pmeesses h i c k  CO?S? ~ 1 9 ~  f o r  B trakadle, % h a  lad%,  
%hen eon%bue, we e m  m o w  sorae 02 %he t o  have %heL~ o m  
% o c a  versfons of %he sehePPu%er, d t h  %he* o m  l o c a  

Sbee  mE does ape% p ~ ~ u & d @  s %be-&wbg  facbli%y, 
has %a t&e c a e  t o  d e s i ~  mcaddes so %hat they 

f o r  Loo loag, For b&mce,  ~rheasver a process does 
soae%hbg p.Mef-H q have chpea%ed o r  rese%iva%ed more impori;an% 
processes, % h a  i$ &odd au@enc% i % ~ e f  soon &%ere The 
DETACB f aaai%y, descfibed bdow, nbkes %h$s pcasdble r 

me nse a% jab-deseripticaaas b s t e &  s f  nmpefisd p ~ i o r i t i e s  
has ai M ~ D ~ F  of a d v m t e e ~ ,  For h & m c e  52 %he %ask elzmges 
(e.&, "f id d l  v e ~ i e &  bw@@),  he^ the order of jar?polrt;~klace 
~ e p ~ s s a % e d  by %he achedae c m  bs a t e r e d  09n %he basis of 
bow1edge of a c h  kbda  of praeesaas me  r e l e v ~ a t  t o  the 
%a&, m a e r ,  if a r&a%i as%=% process needs a @* 

o u i c  lo~g=lear& pmcess t o  be (@.gad 8, bcw proeealf~ needs a 
U*B@;E=% Ipmeess to geL W o m a % i o ~  &boa% jmekioas a% i%s 
ends), &ea. bs t ead  of j w l a  .ed* p ~ o d t i e a  %he f i re% 
pmoeaas e m  look h %he appropAa%e job @a%egow, f b d  &a% fL 



nee& md m Ad, 
%e p~ocesecrea%ing facflitfes make elPteasive use of "piu~. 

%id &pplica%ioaad one of the fe~%mes of mP2, A mR m e -  
%ioa am be par'f;i of wm~?n%s, $0 8 

For e me%lon assiss be 
the ~seond elemat of E, 

E IXL is ez list, lt~e e m  W e  a & o w e  u& behaves Iae a 
met%oa h o s e  execudion assif?ns %he trord @ca%$t %to be %he 
secaad deaneat of 19, thus: 

mew % h e  mTCBT is exeeu%ed, it s the %ulPc$ioa mSEGONP 
b m t;n*ornat in ~ielr X eand L m e  g2vm tehe %m Rfiozsss 
v&txes@ speesied, T h ~ s  HUTGAT has bo%h gmgrw md data 
&pad d%m A%, 1% c m  be emeuhd, l&a a mction, but It 
c m  aso be easeesaed, lihe a da%a stbme%me, Bo%h the fmsen 
v a d  Wre fmzen procedma rnw 1a%er be atered, Ey 
8 a mP2 r?lagure a po~P;er .t;o i%seU, we e m  allow i% %a 
qda%e i%s a frog= vdueg, SQ it C= b&ave like a process 
pcd%h B memory, d i k e  o r a q  me"tons, Do- Ufs & mR 
zegdres d& Metions whi& m e  wly a d  obscure, So we 
have &&bed @maems@ &I& d % e ~  the mtm, M. %he 
u e h e s s ,  The ea%ra l  ideas mme hrn Steve E W @ ~ E  Om 
w&=, ent1y mder developntmt , 

"re most basic m e c h a m  is the creation o f  ;t;; @processE 
csns$stbg 0% a faction md a vasiable- g enviroment 
~shich, d i k e  rn ordfnary B8E elowe, remember =sign-. 
nests .to i%ssnriables, EFOO is amc%Ion ira v~laicbz %he 
vwiaObet3 B Q a d  R m e  130% declmed a 1oedh3, tbm %he bra- 
ckets tf \e t m  algd @tt  ~ / t @  e= be used to crezp.%e a process vrkrose 
"mmager" fs a e  g"unction mO md  those e n d ~ o m e n t  uses the 
V ~ E Z ~ B  0% P Q md B B% "che %be of  crea%fo~, 

mOG is sew a precess ajkieh m F W  each time it is exeeu- 
&% .fX PW assigns new v d ~ e s  to P, 9 or R, than %hey 
be remembered fos sabsequsEa% exeeu%i~~s, 
a& processes e m  be accessed frakg gapttside, For bg"tce 

~ Q C Q ~ ~ P " )  d19 produce %he cwre~% v d ~ z e  0% P in PROC, &Q- 

eeases autorn@%iea7.1y get apdaters+ 

evd?~a%e a 
l o c a  ~ w a b l e  



m e t i o n  or  lmbda earpression md give the en% process 
a new nmrJger function, 

w effects could have been obtsined using the slate- 
ions of PO=. Eotsever, this m a d  have been much 
t o  use, euld mu& l e s s  e 2 f i ~ i e n . l ~  

We have provided adi.tiona3 macros md flulclions, using the 
pmceawereatirag ets, Jco provide featmes a a o g o u s  Lo 
the @ d w s e ~ i @  of A6'7r We use %he %em rvroeesm&e~@, 
TMa denotes a funetfon wM& creates a process, does some %xi- 
t i d i s f n g  eorrtputatfasp sueh as setting up datessLkuc%ues f o r  
the pmcess;, l h m  re% rpoaess, The pmcese has the 
f eat;ures aaLioned Isbove . her, %he maem mTAh:W, ilPuslra-. 
ted below, mnkes i-2; possj-bl m i t e  code ~ h i c h  e m  be exeeu- 
ted, l e f t  f o r  a trhiae, *en con%buedt oeeas-M%idi-  
sigg bstruet ions  are a s t i w i s h e d  by 
wrds  @INITLAJ;ISEtg and @13EGmRb, 

Were i s  a simple exampler a proees 
genera%ors for paipls of amberse 

mQ P A m  ' J T ~ P  
IAT 
vm X Y j  

BEGrnf  
FOR X IFfROM 1 J3Y % TO 

FOR P mOM 3 Ex 1 To 
G O N S P A ~ ( W , H )  
DEUCE5 

m D O ;  
ENIIBO; 

8 

V m  P A B W j  
PAIBS(s,?) 4 

B U W  i s  now a process @hi& d l  gaera%e a new p d r  each 
tfne i J c  is exee~ked, it i ded, in wMch case i% 
prodaces the mP2 R t e  car" 

A nzssm whfeh uses mTACH, is pmalded b enable 
one g a e r a t  este md nse oLhe the erewption %ha% 
a @&8ta&ed gmerator @d%a, produce as i ts  result,  The 
20Uo l a  a reewsive procesmzckes *sh sreates a genera- 
t o r  far the &%oms of a b e e ,  (m mP2, a d  = e o m e ~ o n d  
t o  md CDR 06 LISP). 



is now sa pm@ess Web whsn S b &  c u e d  
@@A@, ~m .t;he ne& %be @B@, m d  evm 
aged lfie  ME^ is rather h&fiaiea%, 
facfiities, 

%&es ~ l r p a % s ,  Kowwsr, a 
ion wU& %&es wpenls, in 

o%hes pmcesses "to go caLe d L h  
For bs%mce we w e  emm%lgr ear-. 

f pmcesses zlse %he 

A process d % h  thi~ anmagel. o w  ff given en - p e n t ,  
Hf it is a m a l i o n  it be eeea ted  b the en- 

is ar~sulmed to be s 
ne or mre d8180as of %he tries 
The da%hbase adex 18 nsed %o f h d  

nse U f e ~ a t  versions of DB40M Fos hsk;=ce, Zf some 
have demns fiela h o w  ki, maderdmd -11 slr, %hen 

they c m  tU to oae mother %a =I%&, h 
fu9e%ions and ~&%%8m8~ m cak;er f o r  %I* easese 
a%* d t h  a pro~essa~ if you h o w  ems%ly what 
o do, thm send 2% a m @ % i n n  t o  ewe~~%e, Other- 
a pa%%em a d  l e t  %.$ use $%@ o ~ m  e~edise, 

processes %o have .$he* -%%a versions of WQN- 
.&he r&eve;nt praeesm&e~~ sre d a w  bsLmees 

ts @Merit@ gsocedwd a%%rLbu%e m a e b  qecieee IIo%= 
evw, h&.g.ida& p m ~ e s s ~ s  m Cheb okm vcrsioaaa. 



The concept of sr pmeessdes is dm e d  
mt1y eqerinzmt- wit;h weys of aowjng 

pmeess-vasiables Lo trigger suit;&:,le 80tions, 
f s possible Lo at%&& @'ed%fi demons Lo a pmcess, Fahfch dlf 
arabnaticay amever eont;ml is &on% %o leave %he pro- 

Thus & pmces8 fi& needs to be e m  eaborjvG some- 
g, for a sho& %be, e m  g%ve ftself su dew=, Tor as 

b pmcess raw be loes%ed a% m @a&esst@ h ~e da%a base, 
or poasibu at severeil 8ddresses The &~a@.kfon S T O m T  t&es 
a pa%tem m d  locates the emen% pmeess a% the address speei- 
fie&, me ad&ess is a. publie desefip%i~n of some mor%w% 
fm%s about the pmcess, e,g, i%s L n e  and Xoeation 5a the 
gie%we, sr m ~ b e  some of its relations 4% other % h a s e  In- 
~ide %he pmeess is %he mope de%aed ation it needs to 

to have represen-. 
ted 5.z %he datadase bdex, We eoad hrrrve repxlesat;ed eve=- 
% m g  data base items, end done he1Saozat proeesse~~ but %hat 
~sodd have Loo m q  disadvm%eesg of the r o ~ s  &wmLed by 
Born&%, Ww md Weilinga Fntheir @on%ributions to tMs eon- 
%erace, 

cad* mechdsarr is pmdded to eneible 
pmeesses to eo cab e%h one mother, aging their 
&&esses h th a base, d nsesswe m g  be ei%%aer a 
pa%%em, a& bvoke appropPcrj-a%e fiasne demons, or  a wrd 
or a mckion, In Lhe fatter % ~ m  cases Lt sad= be eva%u&ted 
An the e n d m m m t  of each recipimt, The %=get &odd be a 
desc~pLisn sf" %he htmded reeipiats, For h&mee 

teU %he qpmpriate $ h e  pmeeas that s new pobt has 
be= fovad $or it a TM8 &odd ae%ivea.%e, apgmpr%a%e de 
%he et~vri.mmat sf %ha% proceaa. To po&po~e mese~ge s 
m t 3  therefs no.t;hbg mre mod=% %a be done, nse the 
folbo7zlg wtst 

Thris ~ a ~ s e  the s a% %he mess Q be a job to be 
mLi~a%ed by the sehe The sender Pre %y dela&, 



a d  hope f o r  a reply l a t e r ,  
mesl one process s mother by a d l i n g  it e q l f c i t l y ,  the 

secolad e m  reply by leavhg  results  on the stack, as sub- 
rou tbes  6ia Ln POP2, BuL when messwe broadeastbg i s  post- 
poned, the sender may no% be active &en the message i s  re- 
ceived, so the stack canno% be used for  replies,  32 a repby i s  
seeded, the mess=@ mst hclude some datat..&s?lc%ure &Feh the 
s a d =  cr%n e e l a t e r ,  For betanee, 

uses p&i& app9icalion t o  create a mssage e m  be sent. 
t o  a l o t  of l ines,  By 1ookhg a t  GONT(LETT~OX) from Lime Lo 
t h e ,  %he sender dll, aseover ~r&ch of %he l b e s  has a size 
greater thsn ten, SimiLw1y a letterbox can be fncluded as 
p& of a pattern message, I n e i d w t a y  "cue shows how pro- 
eetsses which a"7;bsl o%lly lcnow af one -%her by desefiption 
e m  get a e e t  pob te rs  t o  one @;nother, 

This message-sending meehmim, combiged kpitls other PDP2 
fea.&mes, mch w h t e m p t s  a d  incrementa3 eompilatfon, 
enables the pmgr icate wit;h processes in mu& 
the sme F T ~  as they e &e vslth one mother, '6his i s  
bdispms&le during d 

Ewe is m e how da%a base demns can use 
proeess brackets t o  save s po&ion of the mviro9me;nt lin f i c h  
%he$ %rere created, Benrons of %me mmm me act5vated when 
a iF1EmBm cornad i s  msuceessPu3, We 5qrn.a; m mEEBm deman 
t o  t q y  t o  ms t~er  a on, snd 3 2  %=b f a s ,  t o  plan$ rn E'- 
ASmm denron WMC watch out f o r  %he a m r e  If the 
~tnsr$rer %ms up Itster, the ~ecowd dmon record %he fact,  
~ M e h  %rigger off other dmoaas, %hen i t s e x ,  %he 
pmtazm i s  *at the second demcsaa ang m loag a e r  i ts  

esrited, eo %fie% it needs t o  gave r&evmt pasts of" 
avbromea?t, u s h g  %he pmeess brackets, ID the 
8 news use %he e mt v d ~ e  of3  a d  $a$++@ ,ems 

gLve %Us vmiable a udue d u b g  m&+cmg, 
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rn 
A einll of I E V E C ~ ~ M  3 5 833 3 5 @>hers never been 
wsefied, activate the in addition, 
&sTnn 2 5 as never beeg as8 produce a re- 
cwsive e U  of the demon, mia i h - o t  be proved, % h a  the 
DUSmTE53 demon, h %he form of a process rmernber* the 
tpduee sf  I P a d  Z, be &ded t o  %the da%a bme. If 1% 
ge%s t ~ L s e r e d  leiLer, i% w U 1  r m m  I t s e x  *om the hdex  md 
&ope %he solution to  the problem, ~rhich aeLivaLe other 

w d t -  f o r  %he solution, Demons ~ a z l  be given nmes, 
it emy fo r  one t o  access mokher m d  k f i l  L.t if it 

s redad&. Thus ehaiws of denoas b -&he da%a bwe e m  
psodde some of the funsctions of s d % f f l e  stack msch&me 
m e  laek of df ic ieney i s  perhaps conpms&%ed for  by the ease 
of h%e%proce~s eo 

seLa a amber of &ffermt  processes goiwg in gerszdlel 
&en presa%ed wiu a pickwe Lo b t e q r e t ,  Some c o l l e ~ t  glo- 
bQ rsta%dsties a b o ~ t  the pietwe, some sem& f o r  d ~ 8 ,  corzfigcrra- 
%ions swges thg  lines. Tfaeae ww k~igger" ~ f f  o*er processes, 
aoae d e e i m g  whether pmdlel  $ h e 9  choad be 1 
@%.ta.bes@, some keep- %rack of JmeJ&ions9 m ~ e  t 
"tube-seetions" W o  f wger s t m e t w e s  eke, 
fabreedah f9ratR appr is r e q ~ r e d  meMy bscause, ~ t h  a 
Xmge tanao1768% of M o  on avdlable for  tsraaysis a d  bter- 
prek.a%Lo~, 1 t  rnw not be emy t o  &acid@ %&a% t o  do ne&, e ,g , 
T&&c~ ~ o d i w a % i o a 3 s  t o  look for,  @ad trhere t o  look f a r  them, 
Deefd5~g ba%wea stack &tema%fves ItseU reqnheg m d y s i s  of 
eddmco, aaad it WU ~ 6 4 %  be obbous t%a% %he -offa;=% clues 
me, nok t~here $hey are, So bbsJid2y n w  gossibUf"%ees me  
sqXed, hma-tfi items both mmbffioaas a ~ d  rela%isaely inrpordmt 
begh  t o  emerge, aueh as a long 119e, m t ~ ~ m b i ~ o u s  clue t o  
%ha loc&%ion of a lbe, m aspect of %he style of %he pictwe, 



or 8 set of liaked &@raents a& &y iden%* a born 
lether, What caunds w d U  depend on tl.le stwe of 
mdysfse TJle scheduler ice the enaergaee of new im- 

them befo~e others &pproa& aeems 
%hat used i~ %fie PI sydem at 

We w e  sided by sever& prbcipbes, b e  is to tase deserip 
$ioas &erever possible insled of anmeric& weights o i- 
tfes, s~ %ha% %he program has adequate Womakion for 
dea%sions, bother is to select kaypotkrese ~ 0 %  on the basis of 
theLr stah3post, or probability, "st on %be bmis of the* ex- 
p b m ~ t o q  power (= recornended ia Popper 's philoso& of 
sciace), For mee, w a ~ k  on et lmge pie-bme fragment 
sather %ha a s one, buL %fork on a &~mea% rather 
% h a  a pictme fremenL, Bra.$ %Us re s a fw.t;ker principle, 
rfhich is not to let my hypothesis be ra%ed d e s s  there is 
good reasorr. to do so Eurd one is not simra9%aneously generatirag 
Zmge nrnbers of rivd hypotheses, Tam there 
chaos- betwean eltermatfves on the basis of 
d ~ ~ @ t  gme~ate either, h&e& there shodd "ra a description 
0% T-& c o m a  .to bo.t;h, Hope %ha% eLaek ness detdhed evi- 
d a c e  emerge to decide $he isme (or look for i-b Ff you 
b e r g  i% ea;n be found qdeuy), or else glob& relationships 
behen ambiguous, htemeaate struc%wes FU enable lwgsr, 
m&ipou;f clusters, to enesge ~~tlaoat combh&%ori& seasches, 
IFOF emple, as Badfs p&per for %his coderenee shows, 
globaft, relation e m  a elu&es aP mbiguous lhb-like 

%here@s %dt%le hope of f b  bocd cBe%aUs to Use ate 

a3.l this mrk requf9.e~ %he pssg~a to have s lwge 
s%~@e of es~cepts eomaesponmg 2;o v~zioua Ehtermediategv 
XeveXs of stmetwe, so that it never aee& to %Pke lmge 
leaps f ~ o m  what Lt h w s  to shdcy motfaeses, En rdation to 
dots ~d leL%ers, iplterraedi~~%e esneepts a d a d e  !%lbe segmmtR, 
' b ~ " ~  " ~ " s ~ t r  ~u;~c"~oD'. FSe ~e~ Grape's tm~k as OB~&ra%bg 
%he m o d m c e  af usbg in%emec$d~%e &mc%wes "9a%tqeen lbe- 
jmc%9~at3 wd pi c%wea of %&ole tsbJec-.k;s, m s  kind of eqer- 

t&n B S ~ ) P ~  6 d y  h 8 ' f ~ & m a y  t - l ~ ~ l C f t ' G  ~%(~%uFBS 
t oo  naiw, sr abJee%s ase p u e d  ap so %ha% met ttMaga me d- 
EQB% =tiray oc~luded, or Lf let%ers w e  jaeaposed. so %ha% 
gaps bettern %hem f o m  %oa qmioas sBaes, then 
like a P~~BQD, 5 f i  ge% a3 Eo~zever~ %here m e  eases 
" k e ~ e  dtemajeive mothesea need %a be aaped dth, for 
inskmce b piettekes these %here =e qni%e Imge c h W s  ath 
g l o b f l y  consisteat dad in%ewre%a%icsns. Geoff rey Bbton bs 
eon_t"wenae paper swges"& a aw of nsbg  relm-bion to ded 

maaqes to see *or%=% bws, md 





3tlge.t;ions between % h a ,  ~ th0u . t ;  ee lor-  p o b t s  and line- 
segments in Lhe p i e k e ,  A f & r  mm% of positive or negative 
noise (spusfous or  dssi_3lg dots) e m  be adcied without upsetting 
fie process m&, We have begccn Lo w r k  on %he eoneepts re- 

* ed f o r  ded- with e3ignifican.t; dusP;ers of bm fragments, 
so w t o  enable Aole  le%ters t o  emerge fgSom the mss, The 

es m u d r a t e  some of the eoncep"cs inPolved, 

ded "by the S c i a c e  Resemeh Colzxlefl, 
e e s i e  code i s  bebg  5 - e i t t e s l  by 
projec* in Septe&es 1976, fouowed 

by Geoffrey ICinton jin $mu= 1975, m e  idera of us- histo-. 
grams md other glob& pfetwe deserip%5.0as t o  eofs%so% pro== 
cessing cme f r o a t h e  mrk 02 M m  elowes md b a n k  Olhman, 
The ba%%er has beear elosely involved h ox= theore t ied  dig- 
W B ~ O D S ,  lPhe d e s i s  of the project also oms mch fa %at%er- 
&@%ions with Sylvia Weir, U;lm EwksJorLh, W e  Brndy pyld 
= & a d  &ma%, "%he process paekqe is hn~zenced  by 6 a ~ l  
Ee~&ttgs work on "actors" md the pepeaf by Eobsow md Mo 
hstead of stsndmd POP2 we w e  u s k g  PlanQ, a di&ec% 
deveLope Jdian Davies m d  m a t a e d  on %he E a b u g h  
mnO by I d  Sa%h,  

h% f o r  Pa% NortoaQ speed, aeewaey a d  pa%iace " c s  paper 
't;mdd laever have bem typed an t' ~ J m e e  

CORRIGENDUM 

22 46 n k t h  Z& a f r o m  bottom shouZd r a d  ENmVAL ("P'; "?8OCr9) 
and not  PROC ('TP'Vj, 
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