
MASSPA-Modeller: A Spatial Stochastic Process
Algebra modelling tool

ICCSW 2011

Marcel C. Guenther, Jeremy T. Bradley

Department of Computing, Imperial College London

September 26, 2011



Introduction

Spatial population modelling:

I Systems Biology, Ecology, Performance Analysis, . . .

Problem:

I CTMCs with enormous state spaces

Solution:

I High-level modelling languages: process algebras, stochastic
Petri nets, . . .

I Moments approximating ODEs: E[Prey ],Var [Predator ] [1, 2]
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Introduction

I What if high-level descriptions become tedious?

Agent OnOff {

On = !(1.0,M,1.0).Off;

Off = ?(M,1.0).On;

};

Locations = {A,B,C,D,E,F,...};

On@A = 450; Off@B = 450;

Off@C = 300; Off@D = 300;

...

Channel(On@A,Off@B,M) = 1/450;

Channel(On@B,Off@C,M) = 1/300;

...
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Introduction

Visual modelling:

S
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Markovian agent models (MAM)s in MASSPA

Agent OnOff {

On = !(actionName?,1.0,M,1.0).Off;

Off = ?(actionName?,M,1.0).On;

Off = (actionName?,1.0).On;

};

Locations = A,B,C,D,E,F,...;

...

Channel(On@A,Off@B,M) = 1/450;
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MASSPA-Modeller work-flow

I Step 1: Define sequential agents
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MASSPA-Modeller work-flow
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MASSPA-Modeller work-flow

I Step 1: Define sequential agents

I Step 2: Create topology

I Step 3: Create communication patterns

I Step 4: Generate MASSPA and evaluate using GPA [3]
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Thank you!
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