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* BEHAVIOURAL EQUIVALEN CE

CS =ub.in · Coffee .

(S

CM = coin
· Coffee .

CM Spec = Tub. Spec

Off = (Cs / CM) 1 Swim
, coffeed

7

Office in Spec

-> properties of ~ ?

· reflexive PNP

· symmetric Pra = QNP

· transitive PNQ and Q NR then PNR

Spec ~ Sysa ~ Sysz ~ ...
N Sysn

m

->

congruence / compositionality

If PNQ them for every context
CFS CepSncla

Pr Q = C
N

C

P
·

Q

Spec = Spacy/Specz

Syst ~ Spec1 3
Ma Spec ~ Sysa/Sysz

Sysz ~ Specz ↑
Need conference

/Sysz n Sysez ~ Spece/Spci



Referential transparency
P =

- . 201 . ep -----

↑
replacing "exp" by ts value this ses not

affect the behaviour
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* the equivalence depends only on the observable behaviour

OBSERVATIONAL EQUIVALENCE

TP/ /
↑

↓T ↑ Ly

different observables lead to different equivalences

/Vane Glabbeek

Linear Time/Branching time spectrum ...

(0) same transitions

A = a .
0 A B
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B = (a .

0) 1 b
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(1) Trace equivalence

T2(P) = Cas ...
am /PER - ... in !

↑ traces

PrQ if Ta(P) = Ty(a)

-> equivalence ? Ves
!

-> based on observable behaviour ? Ves !

->

congruence
? Ves!not obvious

Lexercise for the exam

Example : CTM = coim . (Toffee .
CTM + Fea

. (TM)

CTMI = coin
. Coffee .

CTM' + coim .

Ea
.
CTM

[TM CTM

comu comu
② Q ②

Tr(TM) = Te(CTM) = Coim .
(coffeet tea

*

wim?

CTM NF CTM

C5 = pub .
Jim · Coffee .

(

Office = (CS) CTM)-L= fam , coffee , teal

Office = (cs) CTM) L

since + is a conquemc Office -
Office"

Te (office ) = Te/office) =

= /b
.

= = )
*

(2+b + pub +
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> Office I Office

vob ↓ Pub

G dEffecteCoffee ./ offe.ror)
-L

same traces
,
but Office has no deadlock

,
while Office has one.

(2) Completed trace

CTa(P) = (da- . dm / PE--Epta]
and define

PN
=
Q If PNQ and CTa(P) = CTz(a)

Note
CTz(Office) = p che/office) fo
↳

Office Nc Office

but...

CTz(CTM) = 0 = CTz(CT)) = CTMN
+
CTM

Office = (cs) CTM) L

&
CT

Office = (cs) CTM) L

not a congruence...



Problem with traces ?

-I
congruence

-> bosed on observable behaviour

- disregard the properties of traversed states

CTM Coinx .

-offee is possible-

CTMi wim teary .

↑
coffee is not possible

Ala : PNQ if

. whem PP-.. Pr

them QQ ... Esam and PNQs ...
In ~an

· dual

This is a property of n

satisfied by many relations

- empty relation

-> identity PNQ if P = Q

* Bisimilarity
Ref : A relation REProcxProc is a bisimulation if

for all P
,
Q E Proc with PRQ

- for all P top' there is QFOQ' such that P'RQ

- for allQ God' there isp fop' such that P'RQ

We
say P

,
Q bramilar ,

written PrQ if there is R bisimulation

such that PRQ(n = UGR/R bisimulation (
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a = ( A , (B -b)/ me bisimulatione se

us AnB

Non-Bisimilarity
CTM = coin · 1 coffee .

CTM + For
.

(TM)

CTM =
com

. Coffee .
(iM' + com .

For- CTM

CTM N CTM

assume Cim ~ CTri

hence there is R bisimulation st .
CTMR CTM

observe treinfee.

Ch
For ine

by def of bisimulation

CTMI cam CTM] with CTM R CTMy-*

2 possibilities forcTM]

- CTMI = coffee .

CTMI

since CTMI CTM there should be CTM E No !

- CTMé = Ea
.
(im'

since Cr CTM there should be circ No !

contradition! hema CTM N CTM


