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» compact syntax, rules of behaviour
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» transitions labelled with (o, r) € A x RT
> interpret as continuous time Markov chain
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transitions labelled with A x P, x RT
Prefix

v

L' = apref((a«@L,r).S)
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Py B P, P, > P}

L = async(P1, P2, L1,Ly) R = rsync(P1, P, L1, Lo, 11, 12)

v

parameterised by three functions

other rules defined in the obvious manner
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» determines what transitions are possible

» different choices for P, give different semantics
» locations associated with processes and/or actions
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» longer terms aims
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Functions for concrete process algebra

» functions
if pl =
apref(S) — {e if ploc(S) = {¢}

1 otherwise

async(P1, Py, L1, L2) = {11’ 2) Ioth;rwi{sel}, 2={l2},(l1,02) €
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Measuring performance

PEPA model
Sender@A % (prepare, p).Sending @A
Sending@A = 5% (csi, rs).(ack, rack).Sender@A

Receiver@F = 3% (cir, r5).Receiving@F
Receiving@F = (consume,~).(ack, racx).Receiver@F

POl = (csi, T).Qi0 + 301 iui(cii, r)-Qi0Y;
QY = (C,'R, )P@E —i—zj:l’ﬁé,(cu, )P,@E,

Network = (Sender@A 1x1(P10B 1x1(P20C 1x1(P3QC <]
(P4@D px (P5©E D (P6©F D Rece:ver@F)))))))
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> rates: r=rr =rs =10

A B C D E F -

A

g Lo c[p2f—{p3]} ope]
C 1 1 1

D 1 1 1

E 1 1 1

F 1 1 1 1
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Graphs

> Gy represents heavy traffic between C and E

A 1 1

B 1 1

C 1 1 0.1

D 1 1 1
E 0.1 1 1
F 1 1 1 1

Vashti Galpin

Modelling network performance with a spatial stochastic process algebra AINA 2009



Measuring performance

Graphs

> G represents no connectivity between C and E

A 11 B

5 Lo c[p2f«~[p3]; D[P4]
C 1 1 0

D 1 1 1

E 0 1 1

F 1 1 1 1
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Measuring performance

Graphs

> G3 represents high connectivity between colocated processes

A 11 B

5 Lo c[p2l~~[p3]; D[P4]
C 1 10 1

D 1 1 1

E 1 1 1

F 1 1 1 10
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Analysis

» cumulative density function of passage time

Comparison of different network models

0.9 r
0.8
0.7 r

Prob

networkr
' networkr-fastl ---------
oLr networkr-noCE - 4
j r}etworlg—slowa
0 1 2 3 4 5 6 7 8 9 10

Time
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Conclusion

Further work and conclusions

» further work
» other specific applications

> theoretical results

» semantic equivalences

» translation into PEPA

> results from graph theory

» conclusions

» presentation of a very general stochastic process algebra with
locations

» use for modelling network performance in a general way
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Conclusion

Thank you
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