Basic Parallel Process
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Norm

e Nnorm a = min{|jw| | a ¥ e}

e normg a=min{|lw| | a ¥ BABNQ =0}

linear function

f : M* — Ny such that for each X there exists
cx such that

fle) =) ex-lalx
X

Each normg is a linear function.



What is a bisimilarity?

A maximal relation ~ between processes where
. / .

if 11 ~ry, then:

Va,rp :ry Srop = (3rh 1) Srh Arp ~rh),
Va,rs i r] Srh = (3ro 111 Sro Arp ~rh).

Question:
Given two processes «, g of a BPP, are they
bisimilar?

General bisimilarity on BPP: PSPACE-complete
Bisimilarity on normed BPP: P-complete



Hirshfeld-Jerrum-Moller algorithm

A decomposition D:
for each elementary process X:

e cither D(X) = X (a prime),

e or D(X) = P{... P¥ where Py,..., P, are
primes and X ~ P;!... P¥n,

D(X1...Xn) = D(X1)...D(Xp).

T hen:

e D(a) ~ a,

o o~ 3 iff D(a) = D(B).



A—al| aB

B—b

X —aB | bA

Y - aAB | bAA | aX | aBX

A B XY
norm 1 1 2 3

We see:

e A, B are primes
e D(X)=AB, D(Y) = AAB?

e the rule A — aB causes D(X) = AB to
fail because there is no X — aa such that
D(a) = BB (to be able to perform X ~
AB — aBB)

AB B g
X
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finish: A, B, X are primes, D(Y) = AX
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JancCar algorithm

A—al| aB
B—b
X —aB | bA

Y - aAB | bAA | aX | aBX
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A Le B b
A 4B X b A
X 4B |Y 5AA4
Y 4 AR
Y 4 X
Y 4 BX

normep x vl cp=0,cg=1,cx =1, cy =1

ﬂOFm{A7X’Y} cpa=1 cg=0,cx =1, cy =2

(X —a)= ) cy- lay —cx
Yco



5L1(A &8) =0
5p,(A%B) =1
5,(X ©B) =0
5L1(Y £>AB) =0
6L1(Y ﬁ>)() =0

5, (Y %BX) =1

51, (A Be) =1
51, (A%B) = -1
S, (X ©B) = -1
5, (Y “AB) = —1
5, (Y % X) = —1
5, (Y SBX) = -1

5L1(B i>€) = —1
0, (X »A4) = -1

o, (Y HAA) = -1

51, (B %e) =0
5, (X »A4)=0
5, (Y »AA) =0
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A G¢ B ¢ A% B
X 4B | X Y%A |Y&BX
Y LAB|Y 2 AA

Y & X




Ty T5 Ts Ta Ts

A% | X2B | A4RB X4 | B2
Y X |Y SAB|Y %BX | Y LAA

NOrMy 4y} - cA = l, cg =0, cx =0, cy

NOrMyx y1 - CA = O,cg=0,cx =1, cy =

norm{B} cp=0,cg=1,¢cx =0, cy=0
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