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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

** ABMS components
= Agents
e Active
e Passive
= Environment

** Agents characteristics
= Attributes
= Behaviours
= Rules

Macal, C. and North, M. Introductory Tutorial. www.informs-sim.org/

wscllpapers/130.pd

Active agents interacting with each other

Active agents interacting
with passive agents and
the environment

@

Passive agents not aware
of other agents and the
environment

Environment

Active Agent
Attributes
Static: name ...
Dynamic: state, memory, resources,
neighbours ...

Methods

Behaviours (goal driven, e.g., find
target and kill)

Ability to modify behaviours
Update rules / dynamic attributes ...

Simon JE Taylor (2014) “OR Essentials: Agent-Based Modelling and Simulation.”

Palgrave Macmilan, ISBN-10: 1137453621

Passive Agent
Attributes
Static: name ...

Dynamic: state, resources ...
Methods
Behaviours (passive, e.g., ageing) ...
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ABMS Examples

» 3D Euclidean space
» Grid

e Simple Physics
e Cellular automata

»  Aspatial

e Stock market

Populat;

B8 z(color): Position

Xi Trade Duration v ¥: Volatility

> Network

> GIS

* Geography
* JZombies
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As an illustration of the variety in investment styles of agents, their wealth Volatility is plotted HU0000H L HEONINRER R =
N .cF el
here on the Y-axis against their Trade Duration (average number of bars between successive
transactions) on the X-axis. Each dot represents one agent. o1 " T T o
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Volatility is used here as a measure of absolute risk and thereby considered an important . " , ',
element of the trading/investment style of an agent. {'1" 1 L !
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Trade Duration is used here as a measure of the investment/trading horizon of an agent and T e ','
thereby also considered an important element of the investment/trading style of an agent. Low t ,‘ " roy y
values (to the left) indicate frequent trading while higher values (to the right) indicate less Y % s g Fq !
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The color of the dots indicates the Position an agent is holding in the security, ranging from Yl ~:‘, 1 J' LN ]
-100% for a short position to 100% for a long position (see legend above chart). yo ' .
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https://nicholasyager.com/research/2014/04/14/2014-04-14-Edge-based-control-of-
disease-propagation-through-the-world-wide-airport-network.html
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Select airport as point of origin: 2014 Ebola Outbreak: Worldwide Air Transportation
T A T — and Relative Import Risk
Frestown, Sierra Leone
Monrovia, Liberia created by: Dirk Brockmann. Robert Koch-Institute & Humboldt University. Berlin
Conakry, Guinea (CKY-CDG knockout)
Freetown, Sierra Leone (FNA-LHR knockout) W Follow v t
Freetown, Sierra Leone (FNA-LGW knockout)

far

Effective Distance from Outbreak
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X Click_here for RelP
= tables
o| ROBERT KOCH INSTITUT CKY‘ Select point of origin on top left
3 M Hover nodes for more info
© Click on countries in table below for cumulative information
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Concept Paper

Proceedings-of the- XXXX-Winter-Simulation-Conference|
A.-Tolk,-S.-D.-Diallo,I.-O.-Ryzhoy, -L.-Yilmaz,-S.-Buckley, and-J. -A.-Miller, -eds.§
T
INVESTIGATING-INFECTION-NETWORKS-USING-AGENT-BASED-MODELING & -
SIMULATION-WITH-REPASTY
T
Simon-J.-E. -Taylor= Roberto-Barbera= o
Anastasia- Anagnostouf Mario-Torrisi§ o
Adedeji.Fabivi{ RitaRicceri=
Modelling-&-Simulation-Group¥ Department-of-Physics-and-Astronomy¥ o
Department-of-Computer-Sciencey University-of-Cataniaf
-‘Brunel-University-London-f ITALY=
UNITED-KINGDOM:
T
. ABSTRACT®

Infection-modellmg-studies-the-spread-of-disease-across-a-population-in-a-region. --Agent-based-modelling-
& -simulation {ABMS) -has-emerged-from research-into-Complex-Adaptive-Systems. --It-allows-models-and-
simulations-to-be-built that-capture the-behaviour-and-interactions-of-individuals. -REPAST-SIMPHONY ¢
(Recursive- Porous- Agent- Simulation- Toolkit)- 1s- a- widely- used- ABMS- system.- Open- science- aims- to-
promote- open- access- to- research- presented- in- academic- works - - Ideally, - the- software,- data- and- results-
presented-in-a-scientific- article-should-be-available- for- other- scientists- to-use, - validate-and - build-upon- for-
their- own- research.- - Using- an-Infection- Model- case- study- created- in- REPAST., - this- article- shows- how-
Open- Access-Data-Repositories-and- Science- Gateways-can-be-used-to-support-Open- Science-by-making-
the- simulation- model- and- results- freely- available- without- the- need- for- potentially- complex- local-
implementation.
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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 DOls
o DOI Packages

= Access the software via a Science Gateway
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Submit your documents to a OADR

'9)\' Sci-GalA  Orex Access REPOSITORY

SEARCH SUBMIT PERSONALIZE HELP

Home = Submit

Submit

Resource types available for submission:

Please select the type of resource you want to submut:

« Document Types
o Datasets. Posters. Presentations. Publications. Software
o Images
o Audio-Video Recordings

‘ Brunel
W Unlversn.
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DOI Collection

&' -
"?‘.\; Sci-GalA OPEN AccEss REPOSITORY
*7

Home

| o2
B

SUBMIT

Datasets

PERSONALIZE HELP

Datasets Sci-GalA = Repast Infection Model Example DOI Collection

Information I | References (7) | I Citations (0) I | Keywords I | Discussion (0) | I Usage statistics I | Files | Holdings | Linkbacks |
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DATASETSSCIGAIA-2016-006

Licence: cc-by-sa-3.0

Brunel
University

ondon

Repast Infection Model Example DOI Collection
Simon J E Tavlor

11 March 2016

Abstract: The Repast Infection Model was produced to demonstrate how scientists can use a science gateway to support Open Science. This
collection contains the software and virtual machine that can be used to run the Model. a graphical visualisation tool. and also five example results.
Each set of results contains the input data used with the Model. The Model can be run on the Africa Grid Science Gateway at http://sgw.africa-

grid.org/ under applications. Please feel free to run and verify the results.

Keyword(s): Infection Model ; Agent-based Simulation : Science Gateway : REPAST
Identifier(s): 1 1623 /sci-gaia: 1457690398 43
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DOI Collection Contents

Sy -
’?‘.\; Sci-GalA OPEN AccCESS REPOSITORY
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SUBMIT PERSONALIZE + HELP

Home = Datasets == Datasets Sci-GalA = Repast Infection Model Example DOI Collaction = References

Information | I References (T)I | Citations (0) | | Keywords | | Discussion (0) | | Usage statistics | | Files | I Holdings | | Linkbacks |

[1]1 11623 /sci-gaia: 1457432416 .29 - Taylor S J E - Graphical visualisation tool for REPAST Infection Model

[2] 11623 /sci-gaia: 1455182324 71 - Barbera R - Virtual appliance to simulate an Infection Model implemented with Repast Simphony
[3] 11623 /sci-gaia:1457431676.23 - Taylor S J E - Repast Infection Model Experiment 1 Results

[4] 11623 /sci-gaia: 1457431835 0 - Tavlor S J E - Repast Infection Model Experiment 2 Results

[3] 11623 /sci-gaia: 1457432005 33 - Taylor S J E - Repast Infection Model Experiment 3 Results

[6] 11623/sci-ga1a:1457432129 78 - Taylor S J E - Repast Infection Model Experiment 4 Results
[7111623/sci-ga1a:1457432242 73 - Taylor S J E - Repast Infection Model Experiment 5 Results

Repast Infection Model Example DOI Collection - Simon J E Tavlor - DATASETSSCIGAIA-2016-006
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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 DOls
o DOI Packages

= Access the software via a Science Gateway
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&IDO0PEN
The Identity Provider Open

’ simontaylor ’
Change password.
SIGN IN -
REGISTER
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| Welcome

Sci-GalA

www.sci-gaia.eu

B, Sc

Welcome Contributors

The Africa Grid Scienca Gateway Is 3 standard-basad web 2.0 damonsirative piatiorm 10 show 2 lighthouss appiications The Africa Grid Sclenca Gateway has baan
idantifiad by the past eldAfrica and the currant Sci-GalA projacts and exacule tham on 3 workdaide (Inciuding Africa) e- cancaivad and devalopad In the comtext of
Infrastruciuras.

Thz 3c026s 10 2 Alica Sclence Gateway raquires f2deratad oradantia's [ssuad Dy an iently Provider. If 2 organisaton you . = e

D=iong 10 has an kdantity Providar, click on ha "Sign I ink Which app2ars In e 10p right comar of h2 page. OManaise, you can
=t fadaratad cradantials registaning %0 1ha "opan” identity Providar which baiongs 10 he GriD? "cateh-ai” fadaration.
and itis now actvely supportad by
In ordar 0 run an appiication, sakact i from e Appications menu 3bove. New appiications ¢an aiS0 b2 proposad 10 b2 Includad
In th2 Atrica Grid Sclence Gateway. Inarastad p2opis Just naad o 1 In This ONing sunvey.

Omar projects, Initatves, organisations, and single

Individuais wanting 10 contributz 10 the davaiopment

of M2 Atica Grid Sclence Galeway bot with

nuUMan and CoMPUINg'S1rage resoUrces, of are

Interestad In davaioping 3 sclance gateway for thalr

oan community, are waicom2 0 comtact
wadmin AT ;
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Contributors

Thz Atrica Grid Sciencs Galeway 15 3 slandard-0a: . e lighthouss applications Thz Atica Grid Sciencs Gateway nas been
idantifiad by the past 2ldAfrica and the currant Sci-GalA projacts and exacuie tham on 3 workdwide (Inciuding Africa) e- cancaived and developad In the context of

Infrastructure.

Tha acosss 10 he Alrica Sciance Gateway raquires faderated cradantias kssuad Dy an idantity Providar. If he organisation you
baiong 10 has an kiantty Providar, click on ha "Sign In” Nk which appaars In th2 10p right comar of e page. OMENAs:, you ¢an
=t f2darated cradentials ragistaning 1o ha "opan” kiantty Providar which baiongs 10 tha GriDP "calch-ai” faderation.

In order 10 run an appiication, sskact it from he Appiications meny above. New appiications ¢an ais0 b2 proposad 10 b2 Included
In e Atrica Grid Science Gateway. Imarested paopie Just naad 10 1 In This Oniine sunvey.

Indiiduas wanting o contribuiz 10 the davaiopment
of 2 Afica Grid Sclance Galeway boh Wit
nUMan and COMPUING'SIrage resourcas, or are
Interasiad In d2vaioping 3 science gateway for hair
oan community, are weicome % conact
$gwadmin AT atric3-grid.org.

\ | Brunel
University
London




Wi

Brunel
University
ondon

e e it st

/ '

frica Gi

u
A ’A

Velcome | Applications | Pharmacology Sdence Gateway | Discussion Forum | MyWorkSpace

Applications

"Hello World!"

Computer Sciencas and Mathamatics
Cuitural Herftage

Earth Sciencas

High Enargy Pnysics

Ufe Sciencas and Haalthcare
Clustawz

G-HMMER

GROMACS

Community Haath Portal
Repast

Repast Infection

¥ere

Tris Is an exampie of an Agent-Basad Simulation Infection Model
Impiamant=d In Repast Simphony. Ths am of he moda! s 10 study 1he
bahaviour of Inf2ctions With an annual outbraak with the appropriate input
d313. 11 can D2 furiher usad In 2 12id of N2 2CoNaMIcs 10 Study e
COS1 SMECTVEN2SS Of Various INfScton praventve siratsgies.

For 12 Default random ssad Input 124d, and If nat othanatse
spacifiad Dy users, 2 tmasiamp 3t 2 start of 2 simuiation
Would D2 usad 35 $22d for 12 random NUMDEr ganarator.

Usa 12 Simulation Parlod input £:24d 10 Spacify how many yaars
e simutation will run for.

Use 12 Healthy Count input fi4d 10 spacity the Inftal naaitny
popuiation. Haaltny population have Immunity and cannat b2
Infaciad Immadiaaly. Sowevar, aner 3 nuUmbsar of conacts Wit
Inf2ciad population, ey 1082 alr Immunity and bacome
SUSCEpIDIS 10 Infection.

Use e Infacted count input fi2id 10 spacify ha Il Infeciad
popuiation. Inf2ctad population can infact suscaptitie population
upon contacing ham. They recover afier 3 pariod of ime and
Dacome haatny.

Us2 2 Suscaptible Count input 124d for 2 It susceotie
POpUItoN. SusCEpIDIe POpUIaton can b2 Infeciad whan contactsd
Dy Infaciad popuUlaton. If more 1Nan on2 SUSCEpIDIE 3gent are Inh2
proxdmity of an infaciad agant, onfy on2 Wil b2 Infecid.

Th2 output of ?h2 simulation Is the numbar of 23ch population, 1.2
Healthy. Infected and Suscaptible population for 23ch simuiation
me unit.

Pla3se fI 12 flowing form and than press ha *SUBMIT bution 10
I3unch this application.
Requasiad inputs are:

Simulation Parameters

Default Random $esd | Random Sead

Simulation Perlod 1)0-'0)':: mutation Period

Healthy Count

Infectad Count [e—r
Suscaptible Count 'C:;sv:—:‘:‘.a
Simutation identifier

E=T

Heaithy Count

ount

e Count

Repast simuiaion

2z =)
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| Welcome | Applications | Pharmacology Sdence Gateway | Discussion Forum | MyWorkSpace

Applications Repast Infection

Tris Is an exampie of an Agent-Based Simulation Infaction Model
"Hello Workd™

- . Impiamantad in Repast Simphony. Tha aim of ths modai Is %0 study he
Computer Sciencas and Mathematics bahaviour of Infactions WHth an annual outbraak With the appropriatz input
Cutural Haritage re data. it can b2 furthar usad In e Said of Naaiin 20oNOMIcS 10 Study he

Earth Sclences 05t eff2ctivanzss of various INfction pravantive strategies.
High Enargy Pysics
U2 Solancas and meatncars For 12 Default random ssad Input 124d, and If not othanatse
o Clustaw? spacifiad by usars, e timestamp 3t the start of the simuiation
. G-=EMMER Would D2 usad 35 522 10r 2 FaNJOM NUMDET gEnaratar.
. GROMACS Use2 2 Simulation Period input fi2d 10 spacify how many yaars
. Communty <a3t Porta e Simuiation will run for.
+ Repast Use 12 Healthy Count input fi24d 10 spacity the Inftal naaitny
popuiation. Haaltny population have Immunity and cannat b2
Otnar Infaciad Immadiataly. Sowever, aner 3 numbsar of conacts Wit
Infactad population, ey 1052 hair Immunity and bacome
SUSCEOTDIE 10 Infection.

Use e Infacted count input fi2id 10 spacify tha Il Infeciad
poputation. Infaciad population can Infect suscapiibie population
upon contacting ham. Thay racover afier 3 pariod of tme and
Use M2 Suscaptible Count input f24d for ha Inftal suscaptitie
population. Suscaptibie population ¢an b2 Infaciad whan contactad
Dy Inf2ciad population. If more than one suscaptitie agant are In he
proximity of an inf2ctad 3gant, onfy one Will b2 Infactad.

Th2 output of ?ha simulation Is the numbar of 23ch population, 1.2
Heaithy. Infected and Susceptible population for 23ch simuiation
me unit.

Plazsa tl h2 Rowing form and than prass 2 "SUBMIT bution ©
I3unch this application.
Requasiad Inputs are:

Simulation Parameters

Default Random Sead 1
Simulation Perlod (years) 35

Healthy Count Q
Infacted Count 20
Suscaptibls Count 1500

Simutation identifier 1251simR 2past Damo Simulation: 22/11/2015 - 3:54:50

suswr Reser
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l Welcome | Applications l Phamacology Sdence Gateway | Discu

Applications Repast Infection
MyMap

"Hallo Workdr'

Computer Sciences and Maematics Wit Kdantser-
Cutural Haritage

Eartn Sclences

High Enargy Prysics

.rem Hmammu)mzeahgamemmmma)w
Uite Sciencas and Healncars

g_‘:::‘fﬂ ‘Rmamqaplutwnl Prass 12 Run a new application bution 10 siart anothar job submission
GROMACS

Your jab nas b22n succassfully SUDMITIST. you May gat referenca o it

Community Heaith Portal
Repast

| Brunel
UnlverSIty
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| Welcome | Applica
My Workspace
Joos
~opsMap
Data

=20

MyJobs

[ Active Jobs List Done Jaos Ust

The tabie baiow shows e status of your jobs.

Statuses are automatically updatad evary 15 minuies 50 hare 15 na n2ad 10 r2i0ad 1S page mars raquantly. =owever, I you
dont 522 your jobs In tha tabie Within a ra3sonabie amount of Sme (3 couple of hours 3t Most), click on Help In ha he
MyWorkspace portist and noty us th2 prodiem.

Ono2 your jobs have Snishad, you have 95 hours 1o ratrieve thair output. S2yond hat Sme, 1h2 output of your jobs Wil
automatically b2 dabetad from the Scianca Gateway In ordar not 10 1 s $10raga With undesirad stut.

Copy | Print | Save | Downioad Job output

snow[ 10 v | enres -

m’m; B c e . = -
<

v v

Repast inf=ction Repast Damo Simulation: 23/11/2015 - 5:43:11 2015-11-2305:43350  RUNNING

‘M'lg1b1d1m
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Welcome | Applica
My Workspace

Joos
~oosMap

Data

Help

Active Jobs List Done Jaos Ust

The 1a0i2 DoW SNIWs 2 5131Us of your joDs.
Statuses are aUomatcally updatad evary 15 minuis 50 hars 15 N0 N2ad 10 r20ad 1S Page mare Traquantly. Howevar, Ifyou

omtsee)w)wsnmmeumawmwndmwoapedmalmosu.elum Helpinthethe
MyWorkspacs portiet and notfy us he prodiam.

Ono2 your jobs have Snkshad, you have 95 hours 10 ratrieve thair output. S2yond hat Sme, 1h2 output of your jobs Wil
automaticaty b2 daietad from he Sciance Gateway In ordar not 10 1 s $10r392 Wit undesinad sttt

Copy Primt | Save = Downioad Job output

Show| 10 v enries

m? e :' s

Repast infction Rapast Damo Simulation: 23/11/2015 - 5:43:11 2015-11-2305:43:350

’Shcumgnmonermes
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Infection Model Visualisation

TIAXN S

This Is an exampia of how 3 portiet ¢an b2 usad 10 Visualise 2 output of h2 Infaction modal. Salact ha appropriaie output{timestamp}.cev from your xparimants and you will se2 2

resuts.
[(Crosse 7 | ospuan Edit Chart |
The Repast Infection Model: Annual Outbreak
2,000
1,500
§
-%_ 1,000
o
500
0
0 500 1,000 1,500 2,000
Time (Days)
——— Healthy population —— Susceptible population —— Infected population
0 0

‘ﬁ Bl‘ ‘ 1,500 3,000 4500 8,000
Lonaon 1
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Finally - Make it all searchable

Search English

®
o RC I D FOR ORGANIZATIONS SIGN IN
Conne:ting Research SIGN IN REGISTER FOR AN ORCID ID LEARN MORE
and Researchers

2,035,272 ORCID iDs and counting. See more...

Simon Taylor

ORCID ID CraftBrew Brewery Management System ®

@orcid.org/OOOO—OOOl-8252-0|89 Innovate UK (Swindon, United Kingdom)
2016-01 to 2018-12 | Grant

Grant number: 50375-377176

Other IDs
Scopus Author ID: 35184197900 Source: Simon Taylor & Preferred source

Energising Scientific Endeavour through Science Gateways ®
and e-Infrastructures in Africa (Sci-GalA)

European Commission (Brussel, Belgium)
2015-05 to 2017-04 | Grant

Grant number: 654237
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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?

-



