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User-driven biomedical modelling
and simulation

CowpBioiMed

Targeting new and emerging
biomedical research areas
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medicine

Neuro
Musculoskeletal
medicine
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Molecularly
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CompBioMed Objectives

EompBioiMed
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Leibniz Supercomputing Centre
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CompBioMed Related Projects
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CompBioMed Objectives

CowpBioiMed

CompBioMed Efficient computing capabilities
user-driven CoE  HPCinfrastructures

* Access to accelerators and new
architectures (GPUs, etc.)

Robust data services
* Long term storage facilities

V‘ * Integrated data management tools

Academic
Industry/SMEs Secure and easy access
.. * Confidentiality of data and methods
Clinical

* Instant/on demand access to resources
* Quality of Service
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CompBioMed resources

EompBioiMed

HPC Infrastructure

o Supercomputers (Tier O, Tier 1)
Cluster computer (Tier 2, Tier 3)

O
o Accelerators (GPU, XeonPhi)
O

Cloud computing

Data Storage

o Data archive (disk, tape)

o Backup systems

o Cloud Storage

o Data Management tools DNANRexus
Security

o Cloud providers and HPC centres
certified to the international
standard for information N

security, 1ISO 27001 NCSA

amazon
webservices™
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CompBioMed towards exascale

EompBioiMed
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CompBioMed towards exascale Eoioie

Alya | HemelB

Piz Daint (CSCS): GPU+CPU ‘ Code being optimized‘and scaled to 100k cores
1 Oon'ARCHER and 400k cores on Blue Waters
MIRA (ANL): CPU
MPI bottleneck to extreme scalability
K-computer (RIKEN): CPU

High-throughput replicafB#sed workflow
& &hP P ,/Pas \ A high-performance framework for dense cellular
A & -
11th IEEE InternationalScalable.Computing Challenge SeSRensigliows
P o
(DOE INCITE) (NSF)(PRACE) Marenosfrum IV (BSC)
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CompBioMed and cloud computing Ee iome

Cloud computing in CompBioMed

m%‘“‘ IETTS] ®aclec

Cloud computing advantages:

SURFsara HPC cloud allocation for CompBioMed partners

* Quality of service

* Urgent, on demand access CompBioMed and cloud partnership
* Security
DNAnexus &d B Microsoft
alcesflight
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CompBioMed and cloud computing Ee iome

BAC Deployed and test on AWS, Azure HPC and DNAnexus services

Alya containerisation done with Singularity, Docker and Shifter (tests on Lenovo machine)

Alya tested on Oracle Cloud for HPC (tests on a bare-metal instance)

OpenBF 1D cardiovascular workflows deployed on SURFsara HPC cloud + HPC

AceCloud, from Acellera, offers access to on-demand cloud computing resources for MD
simulations on the AWS marketplace.

Acellera and UPF currently work on PlayMolecule platform to deploy and run applications in
the Cloud
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CompBioMed and cloud computing

CowpBioiMed

Containers for biomedical applications

Palabos

CompBioMed Containerisation
Meeting,

SURFsara, Amsterdam
‘ l 28-29 March 2019
000 .
Charliecloud \J

s

docker UDOCKER
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CompBioMed Software Hub

EompBioiMed

CompBioMed Software: Cardiovascular

w* \\“ ‘j Y
05 BRal N1 B

HemelB HemoCel OpenBF

_1 L - 6 %

Palabos - Flow Diverter PolNet InSilicoMRI Living Heart Human Model

v' Centralized access the resources developed
and coordinated by the CompBioMed project.

[ T

EEE 13

BAC HTMD Playmolecule VisualGec

v' 12 end-user solutions + 5 from Associate
Partners

Virtual Assay

Virtual Assay

v Accessible through EOSC catalogue

CompBioMed Software: Neuro-musculoskeletal Medicine

http://www.compbiomed.eu/services/software-hub/ "1. .

Insigneo Bone Tissue Suit Palabos - Vertebroplasty

i
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CompBioMed Data Intensive Research

CowpBioiMed

FAIR data in CompBioMed
* Typical datasets range from 100 MB-10 GB

* Total volume of data project partners want to store

is around 20-25TB with significant growth expected  eqgC-hub

e 25% of users did not want to continue using their
existing data storage systems

Need for a system capable of storing arbitrary data in
many different file formats, which can be shared with
other users and preserved for the long term.

Intensive data transfer and storage

Pilot projects for experimental images transfer to HPC
centres.

The European Synchrotron

diamond
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CompBioMed Data Intensive Research | \ e

Safe data replication with B2SAFE - Pilot g

Safe data replication and large data transfer
is one of the major requirements within the

CompBioMed community %ARA

Replicating data

EOSC-hub

* Step 1: Data creation and transfer "4

X T nsfer
Sy scplrsync/gridftp _ Barcelona .
i — | B2sAFe
e —~— B

B

* Step 2: Data pre-processing

ESRF
ST
* Step 3: Data Replication @ \ IepCC|

Preprocessing data &
Compute

Compute
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CompBioMed Dissemination & Outreach | o Dimed

CompBioMed Online presence

bO m N -
o — CompBioiMed Toows Py Folows Uk Uss  Momes
twitter
weets & replies  Media

CompBioMed

Linked[] #CompBioMed

wmsomes  COmpBioMed: A Centre of Excellence in Computational
Biomedicine (e |

9 members

 IMAX event at Science Museum, London

VIRTUAL HUMANS

* Various showings at scientific presentations
* Won SCINEMA award for Technical Merit

(Australian Science Film Festival)
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CompBioMed Training activities

EompBioiMed

Training repository
e Partners’ trainings available through CompBioMed

* Accessible through EOSC catalogue

Courses and Workshop
* Three major training events

* University based courses at UCL (life sciences & early-
stage medical students), University of Sheffield and
other academic partner courses

* Joint workshops with other related projects

Webinars
* Bi-monthly webinars (started November 2017)

CompBioMed Training:
Winter School 2019,
BSC, Barcelona

13-15 February 2019

CompBioMed Webinar Series:
7. Sensitivity analysis of a strongly
coupled cardiac electro-mechanical
model

20 March 2019

EOSC-hub Week - Prague - 11th April 2019
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CompBioMed Conferences & Meetings

EompBioiMed

CompBioMed at PRACEdays CompBioMed & Bioexcel, OpenMultiMed & CompBioMed The Virtual Human, CompBioMed & VHeart CompBioMed BoF at CompBioMed Containerisation

017, Free-energy Workshop, Joint Workshop at EPMA 2017, IMAX event at Joint Workshop ISC-High Performace 2018, Meeting,

London UPC, Barcelona London Malta Science Museum, London UVA, Amsterdam LTSGR SURFsara, Amsterdam

Cloud & HPC in Biomedicine,

27 April 2017 15 September 2017 28 March 2018 27 June 2018 28-29 March 2019

27 September 2017

5% | )

g A

/ 3 t
/ f

/ o

16 May 2017 31 May 2017

25 - 27 September 2019

Institute of Engineering & Technology,
Savoy Place, London, UK

LompBioiTled
Conference

www.compbiomed-conference.org
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Interactions CompBioMed & EOSC-hub

CowpBioiMed

Uptake of CompBioMed services
* Promoting and offering CompBioMed services (technologies)

through EOSC-portal.
* Service “life cycle”

Infrastructure usage alignment Cloud + HPC
* Usage of EGl compute services (EGI fat node clusters, High-
Throughput compute, Services for sensitive data)

EOSC-hub

Data management services:

* User Support
» Storage services (EGI Archive and Online storage, secure file sharing

and storage)
* Moving toward FAIR data and open access (data + software)

Interactions between EU projects on common challenges (trainings, 2%

workshops). Compiioiled
* Sharing knowledge and experience with other communities (often

communities have common needs)
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Thank you

Website: www.compbiomed.eu
YouTube: Computational Biomedicine
\ b, Twitter: @bio_comp
Q
CUmé}BmmEd www.compbiomed-conference.org

o {
A \A
~ | )¢

LompBioiTed
Conference

REGISTER NOW

Deadlines:
Abstract Submission: 15th May 2019

Early Bird Registration: 15th May 2019
Standard Registration: 15th September 2019 © ® © ©
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