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It is my pleasure to welcome you to 
CompBioMed’s first Newsletter. Its pub-
lication after the first six months of the

Centre’sexistenceprovidestheopportunityto look
backatwhathasbeenaccomplishedsofaraswellas
whereweareheadingtointhenextsixmonthsand
beyond.

The initial period of our existence has been a very
busy and exciting one. Our kick-offmeeting at the
University of London in early October attracted
over 60 participants and we have been on the go
eversince.Asidefromaverygoodmixofacademic,
industrial,andclinicalpartners,wehavegrownfrom
thestartanequallydiversesetofAssociatePartners,
who now outnumber the original ones. Indeed, we
continuetoenjoyexpansioninthisrespect,andour
AssociatePartnersarefullyengagedinbothexploit-
ingourcapabilitiesaswellasaddingtothem.

Our presence is visible in many areas already, by
dint of our leadership in numerous domains and our 
participation ina largenumberofdiverseactivities.
Among these, I might mention that in our biomedi-
calresearchwearemakinguseofalargenumberof
European supercomputers, from within the Comp-
BioMed partnership and beyond, while deploying

our most demanding, compute and data intensive
applications—forbloodflow,cardiacmodelling,drug
discoveryandtargeting—onsomeofthelargestma-
chinesavailableinthepre-exascaleera.

Weactivelyparticipate in collaborationswithother
H2020fundedCentresofExcellence,perhapsmost
closelywith(www.bioexcel.eu).Wehaveparticipat-
edinandorganisedanumberofmeetings,thelatest
of which is a jointly organised conference with Bio-
excel on Free Energy Calculations from Molecular
Simulation: Applications in Life andMedical Scienc-
es at UCL on 31st May 2017 (preceded by closed
informalscientificandtechnicaldiscussionson30th
May).Arecentmeeting,convenedtodiscussthecon-
vergenceofcloudandhighperformancecomputing
technologies,attractedaround80participants.The
culminationofourpublicactivitieswillbeanevening
ontheVirtualHuman,tobeheldattheIMAXtheatre
in theLondonScienceMuseumon27thSeptember
2017, forwhichpublicitywill soonbegettingunder-
way.

I hope youwill enjoy reading thisNewsletter and I
encourageyoutogetintouchwithusabouttopicsof
interestandyourpossibleactiveparticipationinour
CentreofExcellence.

Welcome
Prof.PeterVCoveney
Principal Investigator & Comp
BioMed Coordinator

The European HPC Summit Week 2017 in 
Barcelona Supercomputing Centre (15th – 
18th May 2017)beganwiththeEXDCIworkshop
and an engaging series of presentations on the Petas-
cale to Exascale transition, exploring both the nature
of the transitionandwhat is required toachieveExas-
cale performance. Important considerations included
howtodealwithdata,wheretocompute/store/analyse

and how to generate future tal-
ent. These are exciting times
and we are looking forward to
contributing the experiences
andinsightsfromouracademic,
industrial and clinical partners 
in CompBioMed to see the Ex-
ascale transition successfully 
achieved.

AttendeesgatheringattheEuropeanHPCSummitweek2017

CompBioMed was allocated a dedicated session on 
16thMay,whereweheldtalksandworkshopsfocused
onourCentreofExcellence.Theeventwasheldunder
themotto“HPCforInnovation:WhenSciencemeetsIn-
dustry”,whichbroughttogetherexpertsfromacadem-
ia and industry,who presented their recent advances
in HPC-supported science and engineering. Giovanni
Erbacci (Cineca Supercomputing Centre) demonstrat-
ed advances in brain research in his talk about devel-
opments in the Human Brain Project, while Hector
Martinez-Navarro (OxfordUniversity)presentedHPC
simulations of the human heart for arrhythmia risk
stratification.Thesessionconcludedwithourplansfor
innovations in training, led by Andrea Townsend-Ni-
cholson (UCL), with topics on opportunities and chal-
lenges faced in computational biomedicine, such as
achievinggenderbalance,diversityandinnovationand
sustainability.

Recent Events

Our latest achievements are all publicly available and
include:

• Publication of 10 papers since our project started,
withan11thacceptedforpublicationlastweek

• Publicationofanexcitingandinnovativetrainingpro-
gramme(D3.3)andInnovationActivities(D4.1)

Milestones
• Aninformativewebsitethatprovidesinformationand
resourcesaboutall aspectsofourproject (D3.1), in-
cluding our management (D1.1-D1.3) and outreach
activities(D3.2)

• Thepublicavailabilityofourcommunitysoftwarere-
positoryontheCompBioMedwebsite(D5.1)



Computational scientists, physiolo-
gistsandmedicaldoctorsareworking
together towards the aim of building
a computational human thanks to su-

percomputers. A virtual "doppelganger" will allow
ustobetterunderstandhowthehumanbodyworks.
Amongthegoalsareimprovingdiagnosis,treatment
and prevention of diseases; optimizing medical de-

vices of all kinds and study-
ing drug delivery and action.
Within CompBioMed, Barce-
lona Supercomputing Centre 
(BSC) and the University of
Oxfordwefocusontheheart.

From a physicist's point of
view,aheartisafullycoupled,
massively complex system.

An electrical activation impulse rapidly propagates
through thecardiacmuscle, ina rhythmicandcoor-
dinatedway.Thiselectricalwavedrivesthemuscular
contractionwhich,actingupontheblood,produces
the heart's pumping action. A clever disposition of
tendons, muscular fibres and valves harmonically
regulateinflowandoutflowofblood,fillingandemp-
tyingventriclesandatria.InCompBioMedandbased
onBSC's simulation softwareAlya,wearedevelop-
ing themost comprehensive cardiac computational
model.Thesheercomplexityoftheproblemhassev-
eralorigins.First,suchatightlycoupledmultiphysics
system needs novel algorithms, both accurate and
robust. The computational requirements of such

a problem are vast, not only in terms of hardware
(i.e. massively parallel computers are required) but
also in termsofsoftware (i.e.ahighlyefficiently im-
plemented code to exploit that computational pow-
er). Next,theproposedphysiologicalmodelsaredif-
ficulttoimplementandvalidate,givenexperimental
evidenceisbothrelativelyscarceandindirect.Finally,
asNature isnotanengineer'sproduct,wehaveno
access toNature'smasterplan thatwould precisely
describethebasisforoursimulation,sowemustset
upthesimulationscenariosrelyingonacombination
of medical mages, medical intuition and numerous
simplifications.

Topursuesuchobjectives,theUniversityofOxford
and BSC are working together in a highly comple-
mentary way. Oxford has expertise in the use of
cardiacsimulationstoaddressconcreteclinicalprob-
lems,particularlyontheelectrophysioligicalside.Ad-
ditionally, itsscientistshaveastrongbackgroundin
imageprocessingtopreparethesimulationscenarios.
On the other hand, BSC's computational scientists
are experts in programming parallel codes to simu-
latemultiphysics.BSC'smain code isAlya,which is
capable of simulating the full fluid-electro-mechani-
calcardiacproblemonhigh-endsupercomputers.To-
gether,OxfordandBSCarerunningcomplexcardiac
simulations targeting diseases such as hypertrophic 
cardiomyopathy,strokesorarrhythmias.

Towards The Computational Human: HPC-based 
Simulations For The Cardiovascular System

DrMarianoVázquez
Applications Manager & Leader of Work 
Package on Biomedical Research Activi
ties for CompBioMed

Further reading/references:
Coupled electromechanical 
model of the heart: parallel 
finite element formulation. P.
Lafortune,R.Arís,M.Vázquez
andG.Houzeaux.Internation-
al journal for numerical meth-
odsinbiomedicalengineering,
28,1.2012.

General Assembly News
TheAll-HandsMeeting (AHM) in Barcelona this April
marked the General Assembly’s secondmeeting. The

members of the Innovation Advisory
Board were agreed upon, alongside the
date of its initial meeting, which will co-
incide with the Free-Energy Workshop
in London (30th May), where many of
the initial 10memberswill attend.With
our9-monthreviewcomingupinJuly,we
took the opportunity to ensure that we
areuptodatewithourKeyPerformance
Indicators,amongotheritems.Therewas

adiscussionaroundthepossibilityofourparticipation
in the 2018 Centre of Excellence call. Finally, we dis-
cussed the location of our nextAHM,which has now
beensetforAmsterdaminMarch2018.

Peter Coveney’s re-
search group, Andrea
Townsend-Nicholson and
hostMarianoVázquez

CompBioMed researchers chewing the fat at the 
AHMdinner

Universidad Católica de Murcia
The Structural Bioinformatics and High Perfor-
manceComputingResearchGroup (BIO-HPC) is
basedatthe CatholicUniversityofMurcia (UCAM,
SouthEastSpain).Theyworkintheexploitationof
HighPerformanceComputingArchitectures (Su-
percomputers,GPUs) for thedevelopment, acceler-
ationandapplicationofbioinformaticsapplications.
TheprincipalpointofcontactisDrHoracioSanchez
(hperez@ucam.edu).

Aix-Marseille University
The Laboratory of Mechanics, Modelling
andCleanProcesses(M2P2)attheUniver-

sityofAixMarseillesworksinthefieldsofDigitalFlu-
idMechanicsandProcessEngineering.Thisresearch
is associatedwith themethodological development
ofhighperformancecodes forbloodflow.Thecon-
tact for M2P2 is Julien Favier (julien.favier@univ-
amu.fr).



Bone DVC Service And Pulse Wave Analysis For 
Cerebral Vasospasm Detection

The measurement of strains induced by
loading on bone micro-structure is of
fundamental importance in musculo-
skeletalresearch.However, theaccurate
direct quantification of bone tissue dis-
placement isanopenchallenge.TheDig-
ital Volume Correlation (DVC) method
consists in imaging a specimen of bone
tissue under compression while inside a 
microCT system. Two stacks of images
are acquired: one in rest configuration
withoutanyloadapplied,andthesecond
in loading configuration. The BoneDVC
is a computational workflow aimed at

theanalysisofthesemicroCTimages.Theworkflow
compares the two datasets and employs an elastic 
registration algorithm to compute the linear dis-
placement fieldmapping the loaded volume to the
reference one. Finally, by means of differentiation,
thecomputeddisplacementfieldisusedtocalculate
thestrainsinthecompressedspecimen.TheBoneD-
VC implementation is known to be more accurate
thananycommerciallyavailablealternative,anditis
nowbeingmadeavailablethroughCompBioMedto
theresearchcommunity.Twopapersdescribingthe
BoneDVCserviceand itsdeploymentonHPCfacili-
tiesareinpreparation[1,2].Theposter"3Dfullfield
strain distribution in themouse tibia under loading

measured by digital volume correlation"
byDrM.Giorgiwonthefirstprizeinthe
poster competition at the latest Insigneo 
Showcase(Sheffield,UK).

Abranchofcardiovascularresearchisfo-
cusedonthedevelopmentof1Dmodels
ofpulsewavepropagation.Thesemodels
accurately predict the transmission and 
reflection of waveforms in the arterial

tree.Thewaveformshapedependsonthenetwork’s
mechanical properties, and the study of waveform
features is a rich source of information for diagnostic 
purposes.Adrawbackofthesemodelsresidesinthe
largenumberofparameterstobesetinpatient-spe-
cificscenarios.The1DmodeldevelopedatUniversity
ofSheffieldincludesallthemainlargesystemicarter-
iesandhasbeenusedincombinationwithstatistical
emulation methods to perform a computationally 
efficient dimensionality reduction through sensitiv-
ityanalysis.Thesamecomputationalworkflowwas
alsoappliedtoaconditionofbraincirculation,known
as the cerebral vasospasm. This is the progressive
narrowing of intracranial arteries due to the rupture 
of an aneurysm and ensuing haemorrhage. The 1D
model was used to highlight the inefficacy of cur-
rently used biomechanical markers and to identify
new ones. Dimensionality reduction through statis-
tical emulatorwork has been
recently published [3]. The
work on cerebral vasospasm
was presented at the Insigneo 
Showcaseinaposter"Insilico
identification of cerebral va-
sospasmbiomarkers"byMelis
etal.,andhasbeensubmitted
forpublication.This1Dmodel
has been selected in CompBi-
oMed as a cardiovascular ap-
plication to demonstrate the 
benefitsofperformingMonte
Carlo-typeanalysisusingHPC
andcloudsystems.

DrAlessandroMelis
Research Associate at INSIGNEO, 
Institute for in silico medicine, Uni
versity of Sheffield

[1]P.Bhattacharya,E.Dall'Ara,W.Griffiths,M.
Giorgi,A.Melis,M.Viceconti,Adigitalvolume
correlationserviceforthefullfieldquantifica-
tion of displacement and strain in bone tissue
biomechanics(inpreparation).
[2]A.Melis,E.Dall'Ara,A.Marzo,M.Vazquez,
G. Pringle, M. Viceconti, and CompBioMed
Consortium,HPCfortherestofus:portingre-
al-worldresearchapplicationstoanHPCenvi-
ronment(inpreparation).
[3] Melis A, Clayton RH, Marzo A. Bayesian
sensitivity analysis of a 1D vascular model
withGaussianprocessemulators. Int JNumer
Meth Biomed Engng. 2017;e2882. https://doi.
org/10.1002/cnm.2882.

KINDI – Centre for Computing Re-
search
KINDI works closely with Qatar and the
QatarUniversity community by  promoting
quality researchprograms in the vital area

of computer and information sciences and engineer-
ing.Prof.AbbesAmira(abbes.amira@qu.edu.qa)has
abackgroundinComputerEngineeringwithafocus
onembedded systemsandHPC in  connectionwith
healthapplications.KINDIDirector, andalternative
contactisDrNooraFetais(n.almarri@qu.edu.qa).

Oxford NIHR Biomedical Research Centre
TheOxfordNIHRBiomedicalResearchCentre
is apartnershipbetween theUniversityofOx-
fordandtheOxfordUniversityHospitalsNHS
FoundationTrust.Themaincontactis DrPhilip
Fowler  (philip.fowler@ndm.ox.ac.uk) who is  a
SeniorResearcher basedat the JohnRadcliffe
HospitalinOxford.

Alces Flight
AlcesFlightisanarmofAlcesSoftwareformedin
2008byagroupofITprofessionalswiththeaim
of simplifying software configuration and man-
agement for Linux-powered high performance
computeclusterandstoragesystems. CristinMerritt
(cristin.merritt@alces-software.com)  is the Partner
ManagerforAlcesFlight.

CompBioMed Welcomes New Associate Partners



Upcoming Events

Calculating freeenergiesofvariousbind-
ing processes between compounds and
proteinsisnowpossiblewithhighlevelsof
accuracy andprecision, aswell as speed
andreliability.Thismeetingwillassessthe
stateoftheart,throughtheparticipation
of leading practitioners from academia 
andindustrybyextensivediscussionand
justificationofmethods,applicationsand
experimentalvalidation.

In combinationwith TheEuropeanAsso-
ciationforPredictive,Preventative&Per-
sonalised Medicine (EPMA) World Con-
gressinMalta,CompBioMedhasteamed
upwiththeCOSTaction,OpenMultiMed,
toarrangea4hourworkshoptoaddress
theimportantoverlappingaspectsofthe
twoprojects.

CompBioMed will feature at the Lon-
don Science Museum IMAX theatre as
partofthe ScienceMuseumLates series
of events. We will presentan hour-long
evening event describing theVirtualHu-
man, including stunning simulations on
aspectsofcomputationalbiomedicineus-
ingsupercomputers,startingat19.30on
Thursday27thSeptember2017.

CompBioMed & Bioexcel
Free-energy Workshop

UCL, London
31 May 2017

CompBioMed & OpenMulitMed
Workshop at EPMA 2017

Valletta, Malta
14-17 September 2017

The Virtual Human
IMAX event

Science Museum, London
27 September 2017

Eighty researchers working
inacademia, industryandthe
healthcare sector travelled
from across Europe to attend 
the Comp BioMed Cloud 
& High Performance 
Computing in Biomed-
icine Summit held at 

UCL (27th April 2017),sponsoredbyMi-
crosoft.Theevent,thefirstofitskind,provided
aforumforsoftwaredevelopersandscientists
to meet with cloud and high performance com-
putingproviders.The speakersaddressedkey
challenges facedwhen computingbeyond the
desktop in biomedical research and personal-
isedhealthcare.Thedayconcludedwithapanel
discussionfocusedonthelevelofsecuritypro-
videdwhencomputingonthecloud.

The CompBio Med project was 
represented with a display 
stand at the annual Insigneo 
Showcase at Sheffield 
University (11th May 
2017) where Insigneo’s re-
searchers, highprofile attend-
ees fromhealthcare research,
clinical prac-
tice, funders

and industryconvenedforadayofdiscussion,
networking and presentations. All CompBi-
oMedactivitieswerepromotedandthewinner
ofthebestposter,MarioGiorgipresentedthe
BoneDVCandopenBFservices.TheShowcase
attracteda significant industrialpresenceand
the event received major press attention for
CompBioMed.

Panel discussion at the Cloud & HPC  in Bio-
medicineSummit2017

Kenji Takeda from Microsoft Azure Research
speaking at the Cloud &HPC  in biomedicine
Summit2017

MarioGiorgiwinningthebetposterawardfor
CompBioMed research on BoneDVC at Insig-
neo’sShowcase2017

Recent Events
(continued from front page)

Our website ( www.compbiomed.eu)
is full of all the latest news and informa-
tion about CompBioMed, including fur-
ther information on our Partners and
Associates and past events.We have an
active and growing following on Twitter

( @bio_comp), a user-forum on Linke-
dIn ( user-forum)andwehaverecently
madeourownYouTubechannel( Com-
putational Biomedicine), where you can
watch live streaming of events and pres-
entationsatpreviousevents.

This project has received funding from the Eu-
ropean Union’s Horizon 2020 re-
search and innovation programme
undergrantagreementNo675451.

CompBioMed Coordinator: 
PeterV.Coveney(p.v.coveney@ucl.ac.uk)

Find CompBioMed online


