
Tho C)"btrntlla of Human lJtuning QM p.,!"TltIQll" 

be attached to the Ion'" cited and it I. atOll possible, under these circum· 
ounces to QbWn an index of "",,«1 Mli<-f (Chaptef I), The rwity or Ill. 
rck'"UICC of Ill" ..,If-organi5&tion i. prutecd by any sd>e:me that ~nd.cn 
any dccreaoe in H, .... hich i. ufOll as. (VJtItrqlo;,,,,,r by IlIe ... gulator, COfI_ 

tingwt upon .itk' all inc:reuc: in ClllTeCt belief or a «Infl.ncy of «Ifl"f(t 

""". 10 pr3£fi<>:, schemes. of thi' tind W(lrt. wry effKti\'dy. ThcJ have a much 
wicItt field of tutorial application dian IlIe do"",in of stntaured ,kiIb 

discussed up to this point. 

", 

9 Descriptions of Processes 

A desaiP'ion. of any .on. entaib a Ian,,... in .. hiclt the ~iption is 
t:tpreMCd and .. hieh can be interprtted by OOIl\tOIk' or IOID<thio" For 
instanat. 0"" ..... describe. in natural Janaua",. the evntUll"illl on in "",,', 
room or "",,'s mind. in the St~l. in all aql.latiltol or in a motor o;:;u',~plW, 
The widespread idea that a .wi. skeleton of things mu~ Ilnt be described 
(e.g. the p;Mons of the engi"". iu cyijnden, «anlahaft, and so on). and Illat 
evenl.< become ob!rusiv. later as happenings to /hlngo i. a misconception.' 
OOen this approach is «Invenient anti losi<:Wu ha,,, achiO\'ed formal 
elepnoc by &<Jopling il. BUI there is nothin, in man or Mtu ... to .nfo~ lh.is 
,,'arid ~ and (IS particle ph)'1oicists. &monpt olll .... have found) it is 
oomelimes better to notice events fi rst ud 10 build things. eithel real or 
fictional. aro und t""nI. 

The out>tanding diltinction bctwten • slIItie description and the dncrip­
l;on of a process lies in lIIe caplbillt;., lS$umed 10 ... il t in a uSCr (reeall. 
from Chapler I , lhat lIIere i. only pol~nliol information in a ducription, i.e . 
I ilenlty it ho.< • paue/n, i t does nOI hau an information). BOl h SLa I ie paLlern. 
and pr<'ce .. ,,. may represenl du$CI ordered by the writing and connection 
rul~ of a language or fUnClionu nd ... lll iol1l. For eumple. a lable specm~ 
a ... lation and abstract automala may be rcprftented by l l1>ble (for in· 
stan(:t!, Ru of section 1.2 in Chapter 2). BUI if . paLlern il depicted thon the 
processor that uses it muSl be equipped with an otd", of e~ ..... tion or I 
specially ope/aled dock (a tcelciOgfo~t progtUl) that rtcOnnitutH the 
table in ilS 0"'" otorage and refm to it . If I proom is repre5Cnted (Ihe 
specification RJJI incontraOito lhe , peclficalion Ru. fore.umple), thClt oro(1 
of operation i. eaTTil:d as part o[tbe pattern; il prescribes !be pcoceu to be 
... ."..ted directly and it may prescribe or permit many uro.otion orde~ 

I. Unl< or ~;. oal4." dIio """- _ ,he d<oafp<ioo. oI .. tie objoco> 
oDd po ........ : Illlt .... ~ .... Imf>o<uall<lpie oIoI<to:rlptioa. .§kI<rq. wtu-. 
an qJi<fMl d ipIita. _ ...- ooM.& ~ &lid _ ....... _ OR 

.ntaIy """' ...... bk. 1110_11_ ,oBooorj{191U. I97I ] ,.,.. __ .. 

........ .q.., I' ! 01 .... _..,., .... _'''''''._Il10_01 .. '''''. 
_.,..,.. ".I'a'bapo ,he bcoI .......... mil 01 PO'''''' • C ·f. ", ~ ..,., 
_ ... _ in 1-" ..,., __ (1967) and fll (1961). 
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2.7 TIle olbe. calogory of pro: . M non·llenal processes, i. a mixed 
ba,. A non· .. rial p.ocell conlain' junel"'''' al which the ord.r of c.~ccution 
i. ir .... l.vant. If il happe .. that oimuitandly involves no =jUcl (that it, the 
e~CCIlI;on of one comtn.iJtd docs nol pm:lude lho cxCClltion ofanothor) then 
exCClltion of the proce5f o:u be .... pr~nted by placing "" ..... llokens on 
positioD. that stand for commands and ",0\'1", the$< tokens INkpmdmlly 
as the commando on obeyed. Holt (1968) .... 'el1IQ oon-$<Oal prooma 0( 
this t~ .. ·OCCU~ l)'lIan.' which illM boot C8DQnicaJ f""" for .... pre­
.. nling ·paraikl compuL.alion· of 0""' kind or anolh<T. The praaiption for 
a non·serial prClCe$1 of IAu Iype caD be IlC«pted by any e:<ecutive agent Ihat 
«>mprehend, Ihelanguage; provided \h'1 il i. made up from OUmd.nl lm.1l 
P'OOOSIlOrs, which lei imkpendcnUy bUll .... f"lIt syn<hronioed, Stcause of 
thai. Ih. combination of processor and inscribed prescription ;, ch&tact.,.· 
i$Cd by as many loci of conlrol u thm: arc m.a:rkor lokell< bul il hu a ... ~II 
ddiBCd uate at Illy ill$Wll of cuculion. Funh.,.. the loci 0( oo"rrol do not 
inlCfllCl toou!h lbe supcrviSOl"y syochmnisin, mochan;'", ",,'iD combine the 
III/pat"-tcly comflUled da.la al instants dclCrmined by the proscription. The 
performa= of ludl I)'$tem. has a g.ne.al intereS!; il representl r .. li ly 
quite 1".0 and p',allel processing sa,'e. lime and occa.sioMlly IpllCC. Bul 
nolhing ''ttY new emerges ... hil$t the control loci remain iRd.pendent. The 
moll. pencuatin8 lnalysi. ofpa~lel')"iteml i. P''ffi by Miruty and Paperl 
(1969). in the rontul 0(. special ..... of pattem m:ogniloin& machi"", 
(Ihe more .Ie .... ntary ~n!I of Ro5<nbktt"l 1%1 ·1'e1coptt00l', Chapler 
2. Fi&. 196). 

1./1 This type of non·serial pr~ de"oid of conllict, h ... an e~<C\Ilion 
II"tt ",thor lhan an execution rhajn. Several tokens oonld be moved down Ih. 
I,," to ,ep=1 aim\l!\.lIIeO<lI command .xeculions. For example, se,·.r.1 
properlY leotS can be (,"&luted at 0_ ud ,..,;able< may be IS$iptcd 
.. ~ ."&1 ..... Iberufler ,",Ialed and scpull.ly uuted. hrhaps lite most 
loi&QiDeant diJf .. em:e between lite scri&l and tlte (Tffirictcd) nr:>n.scri&l 
pr",,",,;' thai a "'bjnneth .. impmtlh .. rommand may lead 10 III/venJ ""uJu 
(llOOied ax di'til\Cl. ho" .. ver, unless there II II directi,'. 10 rool...,. Ihcm in 
a specific way). Wb.rCll" in .. rial .xecution, Ib~ command! are nea'S­

oar, I y ... ",Ived .1 one value by a mctali ngu iSl,e ranking or maxi mum finding 
operation (Sh imu!,. 197J; Zadeh, 197J) or to yield one altCt"n.olive (by a 
biassood random oclcctioD). 

Non-dctcrmlni$tic PfOlI'"aIIlIIlOS (in the sc'"'" of Manna, 1970) ..... pre­
ocriptions of tbis typt. So arc the fuzzy Il80fithms of Zadeh (1973). If 
.. CCIlled by a serial de~, tbe condilional, lead 10 a nn,.,.."icaJ scMion 
a.i!'"illy'ng grad~ of membership in a fuzzy .. t; whore." if executed in 
parallellhe fuUJ' membctl oflh. fuzzy "I, or ii' .xtremum. form a nOn· 
num<ricise<!sclution). 

,~ 

lk1trlpdOlU "f Procuus 

More inl.ratiog poWbilitics appear if. lui!.able nr:>n·sc.iaJ prescription 
i. addrcued 10 III ex=>live 1gent having III/l-·e~ loci of control thai arc not 
n= ... ,ily independ.nt. Th<'SC loci .... mosl convenienlly ... gardcd .0 
di'linci bUI inilially alyn<:lu'onou$ pr<>e:eUOtI tbal can be dlll"'n inlO 
.ynchronisation in sc far u the e:<CCIltion of a command by One of !bern 
inLoraCllwilh thccommand bci", .. ca.ted by ano~. Si~ tltc pcoce<SOt1 
ve 1>01 syachrono .... <here i. I>Ot alway> •• 1"'. 0( the ... tire I)"Ilem. M ...... 
0'''''', the cooperative and iynchrollisins inleraction!l bet_a loci of control 
amOllnt to (non·trivial} inform.tion trtnsfCt". SubjWlcth·e i.mpcn.tive 
commando, in particular, s ive ri .. to this type of inl ..... u:t;on (the simul· 
taneous exoeution of fuzzy conditionals. wb.re lite fUlZ)'sclution from one 
control locus i, lite inpul 10 • computation at lItOllter IOC\U). Let 1lI call 
tho prt>O!II obuined by eJ:li>C\lting thi. Iype of DOD· .. rial prescription a 
~I process. IS ....... tho CQC for machine p<OCtU« 0( a..pter 2. 

J Some Dd"m. 
The following ~On<urrenl pr<>Ce$l d'scriptio", aU ~ve ~no.in defects (10 
be discussed in a further volume) as they arc tailOred to luil vcry different 
appUcationl. Combinatonie n"tworn (BarralI.Torrijos and Chiarv;glio, 
1971; OUarviglio, Poore and Bamlt·Torrijol, 1971) derived from I 

oombi\lalor logic approach 10 computation, repramt both ~!CI, lICrial 
and conamml processes. Petri IICU (Prtri, 19M; Holt. (968) ve 1lightly 
IDOre ~ncraI but corrcspondin&!Y intractable. Die..., (1972) hu discuS1ed 
the mAt\C1". 

One con~a1ed (some lay 'obvioul") u.umption underli" aU of those 
pre~rip1ionl and processes. Whether serial, por~lItl, or amrvr' nll, lb. 
procc", has a ~imr/Jr!l and an ~nd; at these poinl1 any proowor does ha"e 
a well ddIned 4tQtt. 

PenonaUy, I do not 6nd ;t II III ObviOIlS thai all p!"OCC$ICS do have 
bcgiMi"" IJId .nd ... I'rocaf. COItld be ddiIIed •• """"llhi. property, or 
course, but m:my applications of lbe term 'procas· to rW activitie!l would 
be prohibited as • result orouch a ddinilion. r shall try to JUitify this poinl 
.... ,,~Il al illumating the other distinction. by ,.r .... 1100 to cxccutive agents 
less restricted Ibln most general purpose oomputen; namely, human beings 
wbo compule .,..;th oomplex. and variabl.·O<dtr principlu. 
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