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Who we are: Modelling & Simulation Group Modelling &

Simulation

https://tinyurl.com/ycdylsk8 Group

Industry

* High Performance Simulation
* Ford, Saker Solutions, Sellafield, SISO (Standard SISO-STD-006-2010)

* Cloud-based Simulation Worldwide
* CloudSME, CraftBrew, COLA, numerous industrial cloud-based services collaboration

* Africa . >£3m research
* e-Infrastructures for Africa funding
* el4Africa, Sci-GalA, TANDEM NREN Roadmap , numerous African NREN services 5 e ]
* Modelling & Simulation savines and
* Pathway simulation g
* Tamoxifen, Prostate Cancer, Atrial Fribulation, Physical activity intervention (PALMS) revenue .
* Refugee migration simulation Many world first
* FLEE suite software and
* Education — Modelling & Simulation systems
* Courses High impact
* NATCOR, PG, UG, Taster workshop (e.g. Cape Town) research for

e Student projects
* Hillingdon Hospital, NASA Simulation Worldwide Exploration Experience

* Local engagement
* Advising residents on traffic analysis (e.g. HS2)

society




Projects

BELIEF | & 11 (2006-2010)
*  EU e-Infrastructures dissemination

FEAST (2010)
*  Study/basis for AfricaConnect
programmes
ERINA4Africa (2009-2011)
* Value of e-Infrastructures to Africa
el4Africa (2012-2014)
* Science Gateways and e-Infrastructures
for Africa
Sci-GalA (2015-2017)
* Open Science for Africa (via e-
Infrastructures)
TANDEM (2015-2017)
*  Capacity building for NRENs in West and
Central Africa
ADI-Engage (2018+)
*  African Data Infrastructure engagement
programme

= = = Planned inks

w— Network buslt under
AlnicaConnect &
Fumedconnact

NN Temporarily suspended

So far under Africaconnect2
s New links

=== Upgraded links

Newly established NRENs
October J018

https://www.africaconnect2.net/Media_Centre/Resources/Publishinglmages/AC2map_2018-October_EN.pn




African Open Science — key elements

e Open Access Publishing (Green)
* Publish then self-archive it in an open access repository where it can be accessed for
free (e.g. in an institutional repository or a central repository such as PubMed Central)
*  Embargo period (check via SHERPA/RoMEOQ)

* Open Data
* Self-archive in open access repository
* Compliant with FAIR data principles ( e FORCE e

https://www.forcell.org/group/fairgroup/fairprinciples)
* Open Software

* Self-archive in open access repository (e.g. GitHub)
* Make available via science gateway

* Clear licencing/sharing agreement l@ ® H@ ® @\
* e.g. Creative Commons

* Link outputs to scientist via DOIs and researcher registry d
« e.g. ORCID




Example:
African Open Publishing — with Ethiopian NREN EtherNet

https://nadreweb.ethernet.edu.et

PROJECT SERVICES DOCUMENTATION NEWS CONTACTS

N

DRE*

EE

Repository Agenda Forum

A standard-based Open Access A tool to manage from simple A discussion forum for online
Repository lectures to complex conferences collaboration




Science Gateways

Open Science applications supporting research
communities in Nigeria, Ghana, Ethiopia, Kenya, Tanzania Faav

and South Africa that impact Global Challenge research “@ﬁ o ?@/ﬂ/
22\, Sc- dh SN o dBS
* Computational Chemistry &5 A~
* Public Health ;/Véo‘; o
* Genomics o oe°”
* Agriculture AN
. . . . .0 - Y
Medical Irr-la.glng m/@ Qp4?
¢ Phytomedicine a0
* Power Systems Y-
* Climate Change — Q=9 ?
* General Open Science Q«'?Z‘/ rd
° i | .
More being added! ;.-:‘\ Sci-GalA
"’ Www.scCl-gala.eu

Developed through freely available international Hackfests ( available from www.sci-gaia.eu)




PALMS Case Study

e Transition of African societies into ‘sedentary’ lifestyle

* Burden on Africa:
» Over 85% of NCD related mortality globally (58 million deaths)
» Cumulative economic losses of USS7 trillion over the next 15 years

e Strategic pathway to achieving
UN’s 2030 Sustainable Development Goals.

* Current evidence base lacks ‘policy relevance’

 PALMS model as a basis for evidence-based policy making:

» GHS: evidence-based cost-effectiveness
» Local/regional authorities: return on investment from any
sector locally within 1-5 years

Change

prp(ns
one step
at a time.

B




Aim %

Policy relevant cost-effectiveness modelling of cross-sectoral
interventions that increase physical activity

To support decision-making for policy and practice ...

» Which effective interventions are most efficient?
» Which is it most efficient to target?
» ldentify to improve decision-
making




Sample
(HSE 2012)

mdividual )

isk calculators (Qdiabetes QRisk2), J

R
Encidence data, life tables
o

ﬂditions (cvD, T

characteristics

Time invariant
Gender
Ethnicity
Smoking status
BP treatment

Age /gender variant
Age
Cholesterol
/HDL ratio
Systolic BP
BMI
Utility

Condition &
intervention variant

Change
in PA

over time

Change in
PA after
intervention

\- Cost j

Update time l
variant
parameters r

Calculate risks o

,MII other cause
alit

RR of CVD, T2D,
MSI, depression
due to PA

PA status

2D,

Non fatal

Record events
Generate costs
and QALYs

Condition
Occurs
Y/N

D, Depression

Proportion fatal / non-
fatal cases for stroke,

Generate costs
And QALYs




PALMS: Physical Activity Lifelong Modelling &
Simulation

* Selection of population
* Follow the population through their e g
lifetime L Er——

* Astime progresses —
° Estimate risk for diseases Clodme st i
* Adjust this risk as a result of the physical

activity status T

* Optional: introduce intervention T———

* Update individual history

 Update aggregated values o
e At the end of the simulation e

« Physical activity status
« Age & related characteristics

* Qutput the results

|

Death




PALMS: Graphical User Interface & Visualisation

File Run Tools Window
~N PA -/ 0 x
I8 0000R wBEEO =
Parameters = @ @ PA
||+ x | &
Simulation Parameters 5,250,000
C.Age (Maximum): | 100 5,000,000
C.Age (Minimum): [0 475,000
C.BMI (Maximum): |70
4,500,000
C.BMI (Minimum): [0
C.Blood Pressure Treatment [0:Al, 1:No, 2:Yes]: |0 v 4,250,000
C.Chronic Kidney Disease [0:All, 1:No, 2:Yes]: [0 - 4,000,000
C.Cohort Size: |10,000 750,000
C.Event (CVD) [0:Al, 1:No, 2:Yes]: |0 =
: . 3,500,000
C.Event (Depression) [0:Al, 1:No, 2:Yes]: [0 =
Civent Q1) DAl 1o, 2esls [0 - Sl E et 220,000
; . Bt 58 8 g 88
C.Event (T1D) [0:All, 1:No, 2:Yes]: 0 v 3,000,000
C.Event (T20) [0:Al, 1:No, 2:Yes]: [0 = 250,000
C.Gender [0:Al, 1:M, [o =
: - 2,500,000
C.PA Status (Maximum): |4,200
C.PA Status (Minimum): |0 2,250,000
C.SEC [0:ALL ... 7:unskilled]: [0 v ,000,000
LGender [0:Al, 1M, 2F]: [0 = 150,000
LPA Delivery Period (Years): |1
1,500,000
LPA Introduction Age (Maximum): | 100
LPA Introduction Age (Minimum): |0 50,000
LPA Introduction Status (Maximum): (42000 1,000,000
LPA Introduction Status (Minimum): 0.0 - 750,000
5. Active Threshold (minfweek): | 150.0 =
, - 500,000
S.Default Random Seed: 1,152,288,942
S.End Time (Years): |120 250,000
S.Replcations: 1 0
§.WarmUp Time: [0 0 5 10 15 20 5 30 35 40 45 50 S5
Tick Count
Run Options | parameters | Scenario Tree | User Panel
Paused 0




PALMS Science Gateway Architecture

e User Interface (GUI) is a web
browser [ v ]

: : &
* Users define the inputs of APl server front-end
Front-End
S| m u I at | O N O N t h e u Se r [ Authentication— Process / enqueue command — prepare response |
i n te rfa Ce External AAIl systems @
* Everything else is hidden O F“t“reGaz""aV b8 }
I
from the users AP Server |
. . [ (Action, Executor Interface name) y
* The simulation runs on i

Executor Interface

Distributed Computing

&
DCIs
Infrastructures (DCls)




PALMS Science Gateway Inputs

* Inputs are

[
T h e m O d e | | Directory listing for /repast/PALM: X MUIEaCHASTIELIFIEES LA LUSED ¢ aF EI@M
® Th e pa ra m ete r fi | eS & Cc Q Search with Google or enter address Q_ Search N @ =

° St ore d | N a fl I e server Directory listing for /repast/PALMS/

. iingutf‘é

e model.tar
e output/

e output 1
e outuput

IR CHA LRI ES LI LSS Gl Directory listing for /repast/PALM® X +

& Q O\ Search with Google or enter address v ‘ O\ Search

Directory listing for /repast/PALMS/input/

e batch params.xml 0
e batch params.xml 2




PALMS Science Gateway

( Science Software on Demand
E®As

Welcome Applications v Propose About

Science Software on Demand

Science software on demand

A selection of most common scientific applications,
demonstrators and use cases.

@00

The Science Software on Demand is a ScienceGateway service built on top fo the , it provides
a selected number of general purpose scientific applications available for all registered members. With this
web site, it is also possible to propose new use cases and registering them on this portal or eventually being
supported to create a new dedicated ScienceGateway if necessary.

The top level of the application menu, provides an
overview of the avaiable applications. Each sub menu
voice will redirect directly to the specific application.
Only registered members can access the applications
and for some of them it is also necessary to be allowed
by the

The propose menu, provides instructions for a possible
integration of new use cases to integrate in this portal,
or to be supported in the creation of a new dedicated
Science Gateway based on th




PALMS Science Gateway

Science Software on Demand
E®As

Welcome Applications v Propose About

Science Software on Deman

———

Science software on demand

A selection of most common scientific applications,
demonstrators and use cases.

@00

The Science Software on Demand is a ScienceGateway service built on top fo the , it provides
a selected number of general purpose scientific applications available for all registered members. With this
web site, it is also possible to propose new use cases and registering them on this portal or eventually being
supported to create a new dedicated ScienceGateway if necessary.

The top level of the application menu, provides an
overview of the avaiable applications. Each sub menu
voice will redirect directly to the specific application.
Only registered members can access the applications
and for some of them it is also necessary to be allowed
by the

The propose menu, provides instructions for a possible
integration of new use cases to integrate in this portal,
or to be supported in the creation of a new dedicated
Science Gateway based on th




PALMS Science Gateway Authentication

Sign In
{@:% Science Software on Demand Q
Pigi Y e
Welcome Applications v Propose About
Repast (PALMS)
Warning! You have to sign-in to access this service X
Please contact the user support to get information and instructions about the access to this application.

Powered By Liferay




PALMS Science Gateway Authentication

{@:% Science Software on Demand

Pigi Y e
Welcome Applications v Propose About
Repast (PALMS)
Warning! You have to sign-in to access this service X
Please contact the user support to get information and instructions about the access to this application.

Powered By Liferay




PALMS Science Gateway Sign In Options

Choose your academic/social account

A. T. Still University -
AAF Virtual Home
AAI@EduHr Single Sign-On Service

Aalborg University

or

m L& sso Y‘M @T® B2ACCESS E] recevook
’ G . m e o

Can't find your identity provider?

"Qf‘ r T P /
English « g n erms rivacy




PALMS Science Gateway Sign In Options

* Example
* selecting the European Grid
Infrastructure (EGI) authentication
service

Login to EGI AAI Service
Provider Proxy

> Forgot your password?

Username
° > Need Help?
° °
e° [ ]
cal
Check-in

Don't Remember Login

Choose your academic/social account . . -
Clear prior granting of permission

for release of your information to this
service.

Q Search
A. T. Still University
AAF Virtual Home
AAI@EduHr Single Sign-On Service

Aalborg University

federated EGI services

Service provider proxy for all

Can't find your identity provider?

(c) EGI.eu, CESNET

’%‘- r Ter Pr y
English « 9 n erms ivacy




PALMS Science Gateway

{ Science Software on Demand Welcome  Applications v Propose  About Q
EFAK

Repast (PALMS)

The repast application, is a free and open source agent-based modeling toolkit that offers users a rich variety of features. In this area it is possible to execute a

given model with a given set of parameters, for the (PALMS) experiment.

Model

Parameters

L
(o | o

2 |Executions

ActionDate Status Model Parameters
i} 2019-02-28T15:40:162@http://jobserver2.hopto.org/repast/PALMS/modeI.tar http://jobserver2. hopto.org/repast/PALMS/input/batch_params.xmi_2
\ ] \ 2019-02-28T15:22:322@http://jobserver2.hopto.org//repast/PALMS/modeI.tarhttp://jobserver2,hopto.org//repast/PALMS/input/batch_params.xml_1




PALMS Science Gateway

e

5: Science Software on Demand Welcome  Applications v Propose  About Q
EFAK

Repast (PALMS)

The repast application, is a free and open source agent-based modeling toolkit that offers users a rich variety of features. In this area it is possible to execute a

given model with a given set of parameters, for the (PALMS) experiment.

— —=> URL of the model input

Parameters » . .

| —> URL of the parameter files input
=
| & |Executions
ActionDate Status Model Parameters

m 2019-02-28T15:40:1Gz@hnp://jobservem,hopto.org/repast/PALMS/modeI.tar http://jobserver2 hopto.org/repast/PALMS/input/batch_params.xml_2
[} ‘ 2019-02-28T15:22:32Z@http://jobserver2,hopto.org//repast/PALMS/modeI.tarhttpt//jobserver2.hopto.org//repast/PALMS/input/batch_params,xml_1




PALMS Science Gateway

(@j% Science Software on Demand Welcome  Applications v Propose  About Q
p=t: -y NaY
Repast (PALMS)
The repast application, is a free and open source agent-based modeling toolkit that offers users a rich variety of features. In this area it is possible to execute a
given model with a given set of parameters, for the (PALMS) experiment.
Model => URL of the model input
Parameters

| —> URL of the parameter files input
(oo [ et " "

Monitoring simulation execution progress

Parameters

Ve -
=~ |Executions

ActionDate Status Model

il | 2019-02-28T15:40:16Z http://jobserver2_hopto.org/repast/PALMS/model.tar http://jobserver2_hopto.org/repast/PALMS/input/batch_params.xml_2

‘ ] 2019-02-28T15:22:322mhttp://jobserver2,hopto.org//repast/PALMS/modeI.tarhttp://jobserver2.hopto,org//repast/PALMS/input/batch_params,xml_1




PALMS Science Gateway Outputs

* Qutputs contain all results

e Storedin a file server when
job is finished

e Can be downloaded from
the server

&« g Q_ Search with Google or enter address Q_ Search N @O =

Directory listing for /repast/PALMS/

. mgut.

e model.tar
e output/

e output 1
e outuput

Directory listing for /repast/ X | Directory listing for /repast/ X [Nt AB Ao

C ® ‘ Q_ kearch with Google or enter address  Directory lsting for /repast/PALMS/output/ =
9 T

Directory listing for /repast/PALMS/output/

e out batch params.xml 0.tar
e out batch params.xml 1.tar
e out batch params.xml 2.tar




PALMS Science Gateway Summary

PALMS Science Gateway
supports sharing and using
the simulation openly
Hides the infrastructure
complexity from the user
Does not require ICT skills
to use the simulation

(@3% Science Software on Demand Welcome  Applications v Propose  About
E#ra

Repast (PALMS)

The application, is a free and open source agent-based modeling toolkit that offers users a rich variety of features. In this area it is possible to execute a
given model with a given set of parameters, for the (PALMS) experiment

oo |
| & |Executions
ActionDate Status  Model Parameters
| 1 | 2019-02-28T15:40 162@!‘1@ /ljobserver2.hopto.org/repast/PALMS/model.tar http:/jobserver2.hopto.org/repast/PALMS/input/batch_params.xml_2

| 10 | 2019-02-28T15:22 322@?1“;) Iljobserver2.hopto.org/repast/PALMS/model.tarhttp://jobserver2.hopto.org//repast/PALMS/input/batch_params.xml_1




