
This project has received  funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement n° 654237 

A Case Study of Open Science 
The REPAST Infection Model 

Simon J E Taylor, et al.  
Modelling & Simulation Group, Brunel University London, UK 



2 

Aim 
§  To show how ICT can be used to support Open Science 
§  Case study 

o  A group of researchers have developed an agent-based simulation 
of an infection network in REPAST SIMPHONY 

o  They publish an article paper with the results of their work 
o  They would like to have all the software and results of their work 

available so that other scientists can verify their results and then 
built on them 

o  Case study is simulation but this could be potentially any algorithm, 
software, etc. 
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Agent-Based Modelling and Simulation 
§  Originated from Cellular Automata (CA) and Complex Adaptive 

Systems (CAS) 
o  Network of autonomous agents that interact, adapt and learn 

§  ABMS studies the behaviour of individual and autonomous agents and 
their interactions 

§  Characteristics 
o  Autonomy, locality, decentralisation 

§  State  
o  Each agent has its own state with clearly defined boundaries 
o  Model state is the collection of agents’ states and environment state 

§  Many application areas 
§  Many open source tools (REPAST SIMPHONY) 
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Agent-Based Modelling and Simulation 
v ABMS	components	

§  Agents	
•  Ac0ve	
•  Passive		

§  Environment	

v Agents	characteris0cs	
§  A8ributes		
§  Behaviours		
§  Rules	

Passive	Agent	
A,ributes	
Sta0c:	name	…	
Dynamic:	state,	resources	…	
Methods	
Behaviours	(passive,	e.g.,	ageing)		…	

Ac5ve	Agent	
A,ributes	
Sta0c:	name	…	
Dynamic:	state,	memory,	resources,	
neighbours	…	
Methods	
Behaviours	(goal	driven,	e.g.,	find	
target	and	kill)	
Ability	to	modify	behaviours	
Update	rules	/	dynamic	a8ributes	…	

Macal,	C.		and	North,	M.		Introductory	Tutorial.	www.informs-sim.org/
wsc11papers/130.pd	
Simon	JE	Taylor	(2014)	“OR	Essen0als:	Agent-Based	Modelling	and	Simula0on.”	
Palgrave	Macmilan,	ISBN-10:	1137453621	



ABMS Examples 

Repast	Simphony	example	models.	repast.sourceforge.net	
www.altreva.com	

Ø  Grid	
•  Cellular	automata	

Ø  3D	Euclidean	space	
•  Simple	Physics	

Ø  Network	
•  JZombies	

Ø  GIS	
•  Geography	

Ø  Aspa0al	
•  Stock	market	



h8ps://nicholasyager.com/research/2014/04/14/2014-04-14-Edge-based-control-of-
disease-propaga0on-through-the-world-wide-airport-network.html	



h8p://rocs.hu-berlin.de/D3/ebola/	



Concept Paper 



So… 

§  How do you get scientists to easily (openly) access 
o  Simulations 
o  Models 
o  Data 
o  Computing resources 

§  Store the simulation software, model, data (results) in 
an Open Access Document Repository assign DOIs 
o  DOI Packages 

§  Access the software via a Science Gateway 



Submit your documents to a OADR 



DOI Collection 



DOI Collection Contents 
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Finally - Make it all searchable 



Summary 

§  Example of how Open Science can be supported by Open 
Access Data Repositories and Science Gateways 

§  Used Agent-based simulation as a case study 
§  Think about your own data and software – can this 

approach support Open Science for you? 

Any questions? 


