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Modelling mobility

Any modelling formalism which represents mobile code
systems must reliably capture notions of

I location,

I context or evaluation environment,

I and movement.

Such a formalism is available in PEPA nets.
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Petri nets and process algebras

I Petri nets provide a graphical presentation of a
model which has an easily accessible interpretation.

I Stochastic process algebras have an explicit
compositional structure — useful both for model
construction and decomposed solution.

I Both are supported by an unambiguous formal
interpretation.

I PEPA nets bring Petri nets and process algebras
together as a single, structured performance
modelling formalism.
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PEPA nets

I Net Places represent the locations or contexts.

I Net Transitions represent movement.
I Tokens represent mobile elements.

Representing
them as process algebra components means that we
capture their behaviour as well as their movements.

I Static components are fixed within particular places
and capture the environment in that context.

"!
# 

P1

A

"!
# 

A′A′′

P2

move
- -
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I Net Places represent the locations or contexts.
I Net Transitions represent movement.
I Tokens represent mobile elements. Representing
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Applications of PEPA nets

I Modelling the Freenet peer-to-peer file-sharing application
[Gilmore, Hillston and Ribaudo, Tools 2002 ]

I Spontaneous networking in Jini and hierarchical cellular
networks [Gilmore, Hillston, Kloul and Ribaudo, Performance Evaluation 2003 ]

I Mobile agents and relationship to π-calculus
[Brodo, Gilmore, Hillston and Priami, ICALP Stochastic Petri net Workshop 2003 ]

I Simple Web services [Brodo, Degano, Gilmore, Hillston and Priami, GC 2003 ]

I Secure Web services and Mobile IP
[Gilmore, Hillston, Kloul and Ribaudo, WoSP 2004 ] and

[Gilmore, Hillston and Kloul, Tools and Networked Systems 2004 ]

I Massive multi-player online role-playing games
[Canevet, Gilmore, Hillston, Kloul and Stevens, WoSP 2004 ] and

[Gilmore, Kloul and Piazza, ISCIS 2004 ]

I Mobile code design paradigms [Hillston and Ribaudo, ISCIS 2004 ]

I Peer-to-peer emergency medical application
[Gilmore, Haenel, Hillston and Kloul, EPEW 2004 ]
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As a PEPA net – Hubert’s perspective
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As a PEPA net – LH123’s perspective
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As a PEPA net – LH123’s perspective
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Combined view

1. Superpose common places

2. Use priorities to impose correct ordering
3. Add Hubert’s view of the plane’s behaviour

CDGMUC

boarding

take_off Sky

LH123 deplaning

landing
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Combined view

1. Superpose common places

2. Use priorities to impose correct ordering
3. Add Hubert’s view of the plane’s behaviour

CDGMUC

boarding

take_off Sky

LH123 deplaning

landing

MUC
def
= LH123 [LH123] ‖ Hubert [Hubert]

CDG
def
= LH123 [−] ‖ Hubert [−]
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Plane
def
= (take off,>).(send mail,>).(landing, l).Plane
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1. Superpose common places
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3. Add Hubert’s view of the plane’s behaviour
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Plane
def
= (take off,>).(send mail,>).(landing, l).Plane
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Combined view

1. Superpose common places
2. Use priorities to impose correct ordering
3. Add Hubert’s view of the plane’s behaviour

CDGMUC

boarding

take_off Sky

deplaning

landing

LH1232 1

21

MUC
def
= LH123 [LH123] ‖ Hubert [Hubert] ‖ Plane [Plane]

LH123
def
= Hubert [−] BC

{send mail}
Plane [−]

CDG
def
= LH123 [−] ‖ Hubert [−] ‖ Plane [−]
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Summary

I DEGAS encompasses two formalisms with mobility
modelling capabilities

I Stochastic π-Calculus
I PEPA nets

I We have demonstrated expressiveness to match the
AGILE airport example.

I An extractor/reflector pair for a class of activity
diagrams following the AGILE stereotype has been
integrated into the DEGAS environment,
Choreographer.
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