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Abstract

We study two different approacheso semanticsfor fairnesswithin the cateyorical
framework of presheafmodelsfor concurrenyg [1, 2]. Thefirst approachusedin e.g.
dataflav models,is basedon representindinite or infinite completedobsenations.A
completedobsenationis the resultof aninfinite computation A finite completedob-
senationis thentheresultof aninfinite computatiorthatonly producedinitely mary
actionsj.e.atsomepointit stopsproducingoutputbut staysactive (asopposedo being
deadlocled). The secondapproachs that of e.g.Milner's SCCSwith finite delay[6],
having anobsenabledelayactionandrepresentinglsofinite incompleteobsenations,
but only infinite completedbbsenations.

More preciselywe consider(separatedpresheaesover respectrely the category

Comp = (pf(Act” U Act*0), <),
of incompletdinite, and completednfinite andfinite observationsandthe category

Inf = (pf((Act U{1})%), <py),

of incompletedinite and completednfinite observationspossiblycontainingdelays
where Act is somesetof actions,suchthat1,0 ¢ Act. We referto 1 asthe delay
actionando astheidle completion For S asetof sequencesf(S) is thesetof (finite
andinfinite) prefixesof sequence# S and <, is the usualprefix order The latter
modelwas appliedpreviously by the author[5, 4] to give a denotationakemanticof
SCCSwith finite delayshovnto befully abstracwith respecto HennesswyndStirlings
extendedbisimulation[3]. Oneof the motivationsfor studyingfinite delayis theability
to encodeafair asynchronouparalleloperatorHowever, themodelcontainsalot more
processeshan just thoseobtainedfrom the encoding.Moreover, the introduction of
delayactionsmakesthe modellingof synchronougommunicatiorlessobvious. This
raisesthe questionf identifying the behaviours of fair processeandgiving a “delay
free” representatioof the processedyothansweredy the presenpaper We applythe
firstmodelto giveadenotationasemantic$or a CSP-like processanguagelFCSRwith
afair asynchronouparalleloperatowith synchronousommunicationanidle process
(theidentity for thefair paralleloperatorandadeadlocledprocesgrepresentedly the
incompleteobsenationwith noactions).The canonicahotionof bisimulationobtained
from spanof openmapsis sensitve to bothfairnessanddeadlock.
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We give a syntacticencodingof FCSPinto SCCSwith finite delay Benefitingfrom

the cateyorical presentatiorwe show that, semanticallythe encodingcorrespondso
the inverseimageof the geometricmorphisminducedby the functor: Inf — Comp
which removesdelayactionsand addsthe idle completion,if the sequenc&ontained
infinitely mary delayactionsbut only finitely mary non-delayactions.
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