UNDERSTANDING CCS EQUIVALENCES
Consider two verding machines B, and B, with these STGs:
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The behoviours of these two machines comet be
covsidared equivilent ; mochine B, can simulate
machine B, bud not vice versa. Informally, 4o say

B simulates By will wean Hwat B,’s behaviowr pattem
s ot leost as rich os tHhot of Qﬂ |

For o given L3 (Q,T), let S be a bivary relation
over Q. Then S & clled a slrronta simulodion over (Q,’T)
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S a SLroﬂ% simulotion,

To ven% H'\TS) for each (q” eS e hove Yo condider
each tromsihon q =5 cf of the Rt member q, avd
show that T s properly cotheled B‘d some “ransthion
p—rp of the second member p,



REVIEW OF EQUIVALENCE N CCS

The basic varickons of aqufm\ence rolakions for qgerrl:

ore

* shrong equivalence, tn which T is st os common
os any g@wler‘ ackion, i.e. we distnguish between
.0 and oT.0. (This is a shrict ecluimlm reloion).

® observotion qu{u&\ence, in which T is nvisi E‘Q},
i.e. it canmot be doserved or delecled by on
externol aamt. (This is o weok eqmmlm celahion).

T\ne t:x:agie I‘CI.GQ L:etlmcl o\gen'{' eq,u{mlence = '“"\!'S:
two agents should be strongly cquivalent i and
only f Fhey hove identicol derivation trees

NoTE A derivohion Yree is just a stok tronsthion gmpk
without the ntermediate nodes.

We will shpulafe thal the agents represented by +he
following trees are equivalent e

Fc:-rm\\_\j: P and Q are eq'u.ifuleﬁt f% -For evely achon &
" every o-decivative of P is equivalent to some
«-dervative of Q and mnwﬁel\d_

[NOTE K~aerivative means any ochion Yot con Qn“ow
_achon x (any broveh of fhe tree below o).




THE CCS EQUIVALENCE RELATIONS

Bisimulodtion between Pand Q lvrh;i{’i\fe\g
meons thot P ond @ must mateh each other ackion
for action, ond subsequently do whotever each other

con do.

NOTE The admbnl Ng denctes the set of all
ogents.

STRONG BISIMULATION Tf (B eS e PP YoreAct,

VPP 3@, Q=~Q' A (PQ)es
YQ —>qQ, FP. PP A (P @)eS

Pand Q ave shongly ‘ai-gfmi[ur/ strongly equivalent
f (P,Q)eS for some shong bisimalotion §, weitlen P~ Q.

WEAK BISIMULATION If (P, Qed E:JD*?; %(eﬁd:,

¥P=+pP30.Q Z Q' PlaQ
YQ 2>, IFP.P HPnPaQ

P and Q@ are ebservakionall y equuvalent / weakﬂj brsimilag
iF (P,Q)ES for some wWeok Bn‘s{mulm{'iong,wriﬂen P'A%Q

OBSERVATIONAL @NGRUENCE If (PQ)eSe Pl Muehdt,

¥P=>P 39,93 A Pad
¥Q %>Q I PP =P AP 2Q ;wewite P=R.

VQQ PvQ=P=Q= PaQ (fremwmkesjr%skuﬁo#)



