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* Bisimulation up-to bisimilarity
relation R : ProcxProc such that whenP R Q

(i) if top
:

them QQ' and P'NPRQ" Q

fiir dal

If R is a bisimulation up to n and PRQ them In Q

monsolution : if R is a bisimulation upton the R is a bisimulation

REXERCISE for the EXArg

Exercise : Buffer with capacity2mordered

Cell = inle)
.

Clo
in
a cell out

Chal = autra)
-
Cell

build a 2-places buffer by Using Cell

Bz = imk)
.
Bell

Bel = otk)
.
Ba + im (y) . Bolay

Bol , y) = at() . Be(y) + aut(y) . Be(a)

solution : Sys = Cell/Cell
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Bisimulation
Cell /Cell
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outimg mismatime
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·in minmam
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not a bisimulation without X

only a bisimulation up to
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Co = imc .
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C = inc .
(CI dec

. og
Cn + 1 = inc

.
Cr+2 + dec .
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des inc dec ↑ ↓ ma ↑ dec ↑ dec
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bisimulation

R = ( (Cm
, fiscieHo In

↑
adm

consider

Ente & /antz

and

Cm+ 1 Le do una ciante dec/10
- 1 processo

ER- &
E R Cam

& is not a Disimulation but it is a bisimulation up to n

If counter is bounded - bisimulation is infinite

- bisimulation up
to ~ is linear.



Weak Equivalences : WEAK DISIMILARITY

- equivalence

- compositional

- bisimulation (Corgest)
- expected equivalences hold /pronp ,

vanalp
,
---

special action a /internal action (

b
.

0 N b. 0

Example :

25 = pub . com
. Coffee .

Es Spec = pub . Spec

CM = cam
. coffe .

CM

/CMICG) p coim , coffeel N spec

-Gi ②
pub

CMB = coim
. coffee . (MB + coim

.

CMB

/CMB I Ce) -4 coin , coffeel

-cris
/ soffe . Cos - caim

, coffeel

·...i -----.s
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Week transitions

P
,
Q proces PQ if

(i)2 = 5 P +pq = Q

(ii) 2 = T P = Q

T
any sequence , possibly empty /P = Q)

Example : P = b
.

T
. 0

b

~

b
to

G ⑳
T I

Weak Bisimilarity

a relation REProtoc is a bisimulation if when PRQ

if if pdop' there QEQ' and P'RQ

(i) if QQ' them PEOP' and PR Q

We say P
,
Q weak bisimilar if ther is R weak bisimulation s.

t.

PRQ and PrQ

~= USR) & weak bisimulation!

Exercise EXAmy

a relation REProxia a weak stringbisimulation if when PRQ

(i) if PP' them QEQ and P'RQ

i) if QQ' them PEOP' and P'R Q

w weak string bisimilarity Nothing .

Prove Fothing N



Example !
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P = a
.
T

.

b
.
0 X Q = a

.
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Example
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(MI (5) I (coffee , coim) -------- Spec
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Example :

Sem =

p .

~
. Sem Spec = enter . exit. Spec

User = J .

enter
.
exit. . User

/User/Sem/user) (p,n) N Spec

-..
I enter·VG

h

exit



* Fair abstraction from Divergence

A = a .
0 + c

.

B

Spec = 0
.
0 + b

.

0

B = b
.
0 + I . A

Q

--------
~

--
-Spec

- -

-
⑧ O

L

O ↑
live lock

* Divergence is not observable

Div = 5
.
Div

Div
⑧

⑧

s

= s

(Az/Az)1423

An= 0 .
As Az=. Az


