Regional and European HPC Developments:
The Cylera Project and PRACE

Christos Nicolaou
Cairo, Egypt
28-01-2010

| Tae C
B o CaSToRC




Presentation Outline

A The ComputatioAbased Science and Technology
Research Center of The Cyprus Institute

A The CyTera project
I HPC System & Activities foreseen
A The LinkSCEEM project

A European HPC Developments
i PRACE and iPRACE

A LinkSCEEM
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CaSToRC/Cyl

A The Cyprus Institute Cyl
I Research and educational institute

I Private, nonprofit, strong support from Cyprus
government

I Established in 2005

A The Computatiosbased Science and Technology
Research CenterCaSToRC
I Formally established in February 2009

I A High Performance Computing facility
A Provide HPC services
A Pursue research activities in computational science
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CaSToRC Activities Overview

A Developing computational science in the Eastern
Mediterranean region
I Networking projects
I Education activities
I Research projects

A Involved in research activities in:
I Scientific visualization
I Digital cultural heritage
I Climate change studies
I Basic Sciences
I New hardware architectures
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Cy-Tera Project Description

A A new research infrastructure to host a higherformance
computing system
A Major Goals

I Support research activities of international caliber in computational
science and engineering, and scientific computing.

I Integrate Cyprus and the Eastern Mediterranean region with EU HPC
activities in accord with Cyprus government policy

I Assist in transforming Cyprus to a knowledpsed society
I Fulfill government commitment to provide computational resources to
SESAME
A Funding: Research Promotion Foundation of the Cyprus
Government covers ~50% of the total project cost
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CyTera: A Research HPC Infrastructure

A Embedded in CaSToRE& Regional Partner Facility

Providing HPC resources for researchers in Cyprus and the region
Establishing an educational center in HPC.

Strong research groups already involved:

Computational Biology, Biophysics: With University of Cyprus
Climate change, led by J. Lelieveld, recipient of ERC grant
Desalination and cogeneration of energy; Cyprus government support
Visualization activities/Digital Cultural Heritage; with STARC/CyI

Multi/core architectures, GPUs, High Energy computational Physics; withit
CaSToRC, received competitive funding

Synchrotron data analysis: Collaboration with SESAME
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Partners

A The National Center of Supercomputing ApplicatiodéJISA
- a leading supercomputing center in the US
- operates some of the world's most powerful supercomputers and develops the
software needed to efficiently use these systems.
- building Blue Waters, a sustained petascale compute system, due in 2011
-- Supported by National Science Foundation (USA)

Our long term partner in developing CaSToRC: Collaboration agreement foresees
training of technical staff, joint research activities, graduate program, joint degrees etc.

T. Dunning at Cyl Feb. 2009


http://www.ncsa.edu/

Partners

AThe Julich Supercomputing Center (JSC) in Germany
- provides supercomputer resources, IT tools, methods and know-
how for the Research Centre Jilich and for more than 200
German and European projects
-Europeds | argest computer with
- Collaboration agreement signed in April 2009

AThe University of Cyprus (UCY): largest public research institution
in Cyprus; running many nationally and EU funded projects in a
wide range of research activities.

Arhe Synchrotron-light for Experimental Science and
Applications in the Middle East (SESAME) project in Jordan;
major international research center being built as a cooperative
venture by the scientists and governments of the Middle East
under the auspices of UNESCO.
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http://www.fz-juelich.de/jsc/en
http://www.ucy.ac.cy
http://www.sesame.org.jo/

Physical facilities: The Cyl Athalassa Campus




Physical facilities

A Existing building at the Cyprus Institute Athalassa Campus.

A An interior envelope for the machine
I made of highly insulating material
I athermal and noise reducing barrier
I designed to minimize power consumption.

A Appropriate space for ancillary facilities
I networking, climate control

A Office space for the operators

A Upgrading existing electrical power substation
I from 400 KW to 1 MW

A Ready to host the machine 10 months after the start of the
project.
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CyTera Hardware

A Considerations:
I Peak performance of at least 20 Tflop/s
I Systems selection based on scientific applications portfolio
I Procurement using Government approved standards

A Issues:
I Architecture selection
I Physical installation
I Software setup
I System integration
I Ongoing operation of the resource
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CyTera Machine

A Heterogeneous

T Fat nodes: multsocket, multicore
T Thin nodes: with accelerators

A Due diligence

I The codes of two applications (Climate and Lattice QCD) were
benchmarked on Juropa, Blue Gene/P and Cray XT5; best performanc
on Juropa

I Procurement using Government approved standards

I Physical installation, software setup and system integragitmaining
from NCSA and JSC

i hy3a2Ay3 2LISNFOGA2Y 2F (0KS NEHa2 dzN.
allocation of resources by RAC enlarging the user base

A Aimis for peak performance of few tens of Tflop/s combining CPUs and GPUs
A A prototype will be acquired in Feb. 2010
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HPCg Not Limited To Computation

A Data storage

I Initial storage of ~200 Terabyte

I Infinlband connection to compute nodes
A Visualization

I Scientific visualization resources

I Enable visualization of complex datasets
A Networking

i/ 2YYSOUADAGEXD
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CaSToRC/Clera Vision

A Open to all research communities

I Life Sciences included
I Scheduled activities within the dgra project (UCY)

A Research opportunities

I Researchers invited to submit research proposals

I Successful projects will be allocated resources

I Open to collaborations leveraging on CaSToRC expertise

A+xAdadzZ t ATFGA2Y S O2RAYyHW Cernted 2 NR (1 KY

A Education opportunities

I Training activities

I Fellowship program
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Access to GYera

A Inline with international norms
A Resource Allocation Committee
A Calls for proposals
A Evaluation

I Peer reviewed

A Award of resources based on merit

I Preparation of the system environment
ALyadlrttlraAazy 2F LW AOFGA2ya |
I Usage based on tokdmased system
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Research Activities Foreseen

A Climate change

I Collaboration with the Energy, Environment and Water Research Center of Cy
MPFEFMainz

A Desalination and cogeneration of energy,
I Collaboration among Cyl, MIT and NCSA
A Visualization activities/Digital Cultural Heritage

I Collaboration with the Science and Technology in Archaeology Research
Center of Cyl, NCSA and SESAME

A Multi/core architectures, GPUs, High Energy computational Physics
I Collaboration with University of Cyprus, JSC and NCSA

A Computational Biology, Biophysics
I Collaboration with University of Cyprus

A Synchrotron data analysis
I Collaboration with SESAME
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LiInkSCEEM Project

A Linking Scientific Computing in Europe and the
Eastern Mediterranean
I An EU FP7 funded project

A Aim: Prepare the future CaSToRC/Tgra user
community

A Initiatives for raising awareness in HPC at all levels

I Reach the scientific community of the Eastern
Mediterranean with interest/need in scientific computing

I Form working relations
I Pursue regional cooperation on research and education
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World HPC Resources
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A Computational resources are much less than in other

regions of the world
I allow increased visibility in Eurogealready member oPRACE
I act as a bridgeEastern Med. to Europe and the UthkSCEEM
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LINKSCEEM Activities

A Assessment of needs for computational resources within the

scientific community of Cyprus and the Eastern
Mediterranean

A Coordination of HPC resources in the region

A Planning of the access of users to facilities both in the region
and EUwide

A Prospective study of the amelioration of the network
connectivity in the region

A Dissemination and outreach, through the organisation of an
International Conference, of several users workshops and
various other actions.
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Expected Outcome

A Assessment report on needs for HPC in Cyprus and
the Eastern Mediterranean

A Assessment report on existing resources in the
Eastern Mediterranean and their current utilization

A Report on regional computational science research
and training prospective

A Regional network connectivity study, including
funding options
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LINKSCEEM Partners
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European HPC Developments
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