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Who we are: Modelling & Simulation Group  
https://tinyurl.com/ycdylsk8 
•  Industry	

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

•  Cloud-based	Simulation		
•  CloudSME,	CraftBrew,	COLA,	numerous	industrial	cloud-based	services	

•  Africa	
•  e-Infrastructures	for	Africa	

•  eI4Africa,	Sci-GaIA,	TANDEM	NREN	Roadmap	,	numerous	African	NREN	services		
•  Modelling	&	Simulation	

•  Pathway	simulation	
•  Tamoxifen,	Prostate	Cancer,	Atrial	Fribulation,	Physical	activity	intervention	(PALMS)	

•  Refugee	migration	simulation	
•  FLEE	suite	

•  Education	–	Modelling	&	Simulation	
•  Courses	

•  NATCOR,	PG,	UG,	Taster	workshop	(e.g.	Cape	Town)	
•  Student	projects		

•  Hillingdon	Hospital,	NASA	Simulation	Worldwide	Exploration	Experience	
•  Local	engagement	

•  Advising	residents	on	traffic	analysis	(e.g.	HS2)	

•  Worldwide	
collaboration	

•  >£3m	research	
funding	

•  >£3m	industrial	
savings	and	
revenue	

•  Many	world	first	
software	and	
systems	

•  High	impact	
research	for	
society	



Projects 
•  BELIEF	I	&	II	(2006-2010)		

•  EU	e-Infrastructures	dissemination	
•  FEAST		(2010)	

•  Study/basis	for	AfricaConnect	
programmes	

•  ERINA4Africa	(2009-2011)	
•  Value	of	e-Infrastructures	to	Africa	

•  eI4Africa	(2012-2014)	
•  Science	Gateways	and	e-Infrastructures	

for	Africa	
•  Sci-GaIA	(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	 https://www.africaconnect2.net/Media_Centre/Resources/PublishingImages/AC2map_2018-October_EN.png	



African Open Science – key elements 
•  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/RoMEO)	
•  Open	Data	

•  Self-archive	in	open	access	repository	
•  Compliant	with	FAIR	data	principles	(

https://www.force11.org/group/fairgroup/fairprinciples)	
•  Open	Software	

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

•  Clear	licencing/sharing	agreement		
•  e.g.	Creative	Commons	

•  Link	outputs	to	scientist	via	DOIs	and	researcher	registry	
•  e.g.	ORCID	



Example: 
African Open Publishing – with Ethiopian NREN EtherNet  

https://nadreweb.ethernet.edu.et		



Science Gateways 
Open	Science	applications	supporting	research	
communities	in		Nigeria,	Ghana,	Ethiopia,	Kenya,	Tanzania	
and	South	Africa	that	impact	Global	Challenge	research	
	

•  Computational	Chemistry	
•  Public	Health	
•  Genomics	
•  Agriculture	
•  Medical	Imaging	
•  Phytomedicine	
•  Power	Systems	
•  Climate	Change	
•  General	Open	Science	
•  More	being	added!	

https://mipar.sci-gaia.eu/about/	

https://phg.sci-gaia.eu	

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



PALMS Case Study 
	
•  Transition	of	African	societies	into	‘sedentary’	lifestyle	
	
•  Burden	on	Africa:	

Ø  Over	85%	of	NCD	related	mortality	globally	(58	million	deaths)	
Ø  Cumulative	economic	losses	of	US$7	trillion	over	the	next	15	years	

	
•  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:	

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

	
	



Aim   

Policy	relevant	cost-effectiveness		modelling	of	cross-sectoral	
interventions	that	increase	physical	activity	
	
To	support	decision-making	for	policy	and	practice	…	
		
Ø Which	effective	interventions	are	most	efficient?	

Ø 		Which	age	groups	is	it	most	efficient	to	target?	
Ø 		Identify	future	research	targets	to	improve	decision-		
making	



Sample	
(HSE	2012)		

EXIT	

	
Individual	
characteristics		
	
Time	invariant	
•  Gender	
•  Ethnicity	
•  Smoking	status	
•  BP	treatment	
	
Age	/gender	variant	
•  Age	
•  Cholesterol	
						/HDL	ratio	
•  Systolic	BP	
•  BMI	
•  Utility	

Condition	&	
intervention	variant	

•  Cost	
	
	

	

Risk	calculators	(Qdiabetes	QRisk2),	
incidence	data,	life	tables	

NN	

			Calculate	risks	of		
conditions	(CVD,	T2D,	

depression),	all	other		cause	
mortality,	&	MSI	

Non	fatal	 Fatal	

Proportion	fatal	/	non-	
fatal	cases	for	stroke,	
CHD,	Depression		

PA	status	

Condition	
Occurs	
Y/N	

RR	of	CVD,	T2D,	
MSI,	depression		

due	to	PA	

NN	 NN	Record	events	
Generate	costs	

and	QALYs	

Generate	costs	
And	QALYs	

Change		
in	PA	

over	time	

Change	in		
PA	after	
intervention	

Update	time	
variant	

parameters	



PALMS: Physical Activity Lifelong Modelling & 
Simulation 
•  Selection	of	population	
•  Follow	the	population	through	their	

lifetime	
•  As	time	progresses	

•  Estimate	risk	for	diseases	
•  Adjust	this	risk	as	a	result	of	the	physical	

activity	status	
•  Optional:	introduce	intervention		
•  Update	individual	history		
•  Update	aggregated	values	

•  At	the	end	of	the	simulation	
•  Output	the	results	



PALMS: Graphical User Interface & Visualisation 



PALMS Science Gateway Architecture 
•  User	Interface	(GUI)	is	a	web	

browser	
•  Users	define	the	inputs	of	

simulation	on	the	user	
interface	

•  Everything	else	is	hidden	
from	the	users	

•  The	simulation	runs	on	
Distributed	Computing	
Infrastructures	(DCIs)	



PALMS Science Gateway Inputs 
•  Inputs	are	

•  The	model	
•  The	parameter	files	

•  Stored	in	a	file	server	



PALMS Science Gateway 



PALMS Science Gateway 



PALMS Science Gateway Authentication 



PALMS Science Gateway Authentication 



PALMS Science Gateway Sign In Options 



PALMS Science Gateway Sign In Options 
•  Example	

•  selecting	the	European	Grid	
Infrastructure	(EGI)	authentication	
service	



PALMS Science Gateway 



PALMS Science Gateway 

URL	of	the	model	input	

URL	of	the	parameter	files	input	



PALMS Science Gateway 

URL	of	the	model	input	

URL	of	the	parameter	files	input	

Monitoring	simulation	execution	progress	



PALMS Science Gateway Outputs 
•  Outputs	contain	all	results	
•  Stored	in	a	file	server	when	

job	is	finished	
•  Can	be	downloaded	from	

the	server	



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	


